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RESUMEN 

El presente Trabajo Dirigido consiste en la traducción del libro “Eritrocitosis Patológica 

de Altura”, libro especializado en el área de biología celular y hematología, del español al 

inglés y, así también, en el desarrollo de material extra relacionado a los estudios de 

traducción y Traducción Asistida por Computadora. 

El presente informe describe en el capítulo uno la identidad institucional y la 

identificación de las necesidades basada en nuestro análisis FODA (Fortalezas, 

Oportunidades, Debilidades, y Amenazas) el cual permite describir la problemática de la 

institución: la necesidad de una versión en inglés del libro “Eritrocitosis Patológica de 

Altura”, así como el desarrollo de recursos y herramientas de traducción. En el capítulo 

dos se explica la propuesta de trabajo, el marco teórico, los objetivos, los indicadores de 

cumplimiento, la estrategia de acción, y el plan de acción del trabajo. 

El desarrollo de la propuesta en el capítulo tres incluye el análisis del texto, procesamiento 

de terminología, procedimientos de traducción, y construcción de memorias de 

traducción. Además, se describe detalladamente la secuencia de actividades para alcanzar 

los objetivos iniciales del trabajo dirigido, y las experiencias obtenidas. 

La conclusión de la traducción del libro “Eritrocitosis Patológica de Altura”, un glosario 

de terminología en el área de biología celular y hematología, y la colección de memorias 

de traducción se explican en el capítulo cuatro.  

Palabras clave: Traducción, Traducción Asistida por Computadora, Eritrocitosis. 
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ABSTRACT 

This Supervised Work consisted of translating of a book in cell biology and hematology, 

“Eritrocitosis Patológica de Altura” from Spanish into English, and in the development 

of extra material related to translation studies and Computer-Assisted Translation. 

In chapter one, the present report shows the institutional identity and the identification of 

needs based on SWOT (Strengths, Weaknesses, Opportunities, and Threads) analysis, 

which let describe the institution’s problem: the need for an English version of the book 

“Eritrocitosis Patológica de Altura” as well as the development of translation resources. 

Chapter two explains the work proposal, the theoretical support, the objectives, the 

compliance indicators, the strategy of action and the work plan.  

The proposal’s development in chapter three incorporates the text analysis, terminology 

processing, translation procedures, and construction of translation memories, besides a 

sequence of activities to reach the initial objectives of the supervised work. the description 

of the obtained experiences is thoroughly described.  

The conclusion of the translation of the book “Eritrocitosis Patológica de Altura”, a 

glossary of cell biology and hematology terminology, and the translation memories’ 

collection are explained in chapter four. 

Keywords: Translation, Computer Assisted Translation, Erythrocytosis.  
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A CONTRIBUTION TO THE CELL BIOLOGY UNIT OF THE MEDICINE 

DEPARTMENT THROUGH THE TRANSLATION OF THE BOOK 

"ERITROCITOSIS PATOLÓGICA DE ALTURA" FROM SPANISH INTO 

ENGLISH  

 

INTRODUCTION 
The translation field has always been present in our society, playing an essential role 

in interhuman communication with the purpose of the world`s development. According to 

Hurtado (2001), “translation is a process by which the translator solves problems”. These 

problems imply the transferring of ideas form one language into another. Furthermore, 

translation is one of the most necessary and complex works due to the processes in which 

a word or a phrase may move from one place into another, keeping its meaning (Pym, 

2011).  

“Nowadays, translation is an important tool for different specific areas related 

to research; one of these areas is medicine. Subject areas such as pharmacology, 

pediatrics, biochemistry, oncology, cardiology, etc., are close to specialized medical 

translation to help with the spread of knowledge around the world; papers, research 

reports, clinical cases are some of the documents that require translations 

constantly” (Karwacka, 2015, p. 272). 

These specialized translations are mostly required from English into another 

language; however, in this case, it is the opposite case. The Cell Biology Unit (CBU) from 

Mayor de San Andrés University, has produced different documents that support studies 

in the area of medicine carried out in Bolivia. At the CBU, many documents are written 

in Spanish, and they have barely been shared internationally. One of these documents is 

the book “Eritrocitosis Patológica de Altura”, which collects the research reports done by 

Bolivian specialists in cell biology and hematology.  
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Then, we faced the challenge of dealing with the book’s specialized translation 

mentioned before. More importantly, we aimed to produce a good translation from 

Spanish into English, keeping in mind that we are not native English speakers. We hope 

to help the CBU with the spread of knowledge they have produced with this work, which 

is useful for designing standardized treatments for Andean region concerning the 

Erythrocytosis1 (Amaru, 2016, p. 9). We also try to contribute to the CBU to present and 

share the book at international congresses devoted to medicine research. 

On top of that, it is essential to mention that the translation field background was 

not the unique requisite but also the constant learning in the specialized knowledge of the 

Medicine field, which lead to the development of several concrete competencies for 

medical translators. Additionally, the process of translating demanded we master English 

language competence, cultural background, medical writing, specialized terminology, 

lexical equivalence of medical texts, among others. 

Thus, thanks to the agreement between the Medicine Department and the Linguistics 

and Languages Department, we had the opportunity to work with the CBU.  As it is 

demanded, we needed to complete 1000 hours of work with the institution. It means that 

all our work has been developed at the CBU of the School of Medicine in La Paz city, 

from August 26th, 2019 to March 31st, 2020. To have all our advances synchronized in our 

drive, we used our personal computers, and the translation procedure was developed using 

the software OmegaT. 

After reflecting on the needs of the CBU, we established that the main problem we 

have to solve was the lack of an English version of the book “Eritrocitosis Patológica de 

Altura” and the lack of available translation resources. Translation Studies literature lets 

us visualize the way to face the problem. In our work, we wanted to bring a profitable 

product for doctors, students, and foreign communities; and resources to support our 

                                                 
1 Words by Doctor Heriberto Cuevas Lizárraga. Professor at the School of Medicine of the Mayor de San 

Andrés University in the book’s “Eritrocitosis Patológica de Altura” presentation (Amaru, 2016). 



 

   3 

 

product and future translations that may be developed in the same area.  Accordingly, the 

CBU may find a way to standardize their bilingual writings and vocabulary.  

In translation, several authors have made studies over the years, many of these 

studies have such good theoretical support that they are used even today. In the present 

supervised work, we followed specific procedures that were a requirement for the 

translation work. We first made the text analysis for the source text following the theory 

of Newmark (1988). We then applied the model of terminology processing retrieved from 

Maldonado (2012) to identify ambiguous and technical terms. At this point, we were able 

to start the translation following the methods and procedures based on the theory of Vinay, 

J. & Darbelnet, J. (1995) supported by Newmark’s theory (1988). Finally, we developed 

the translation memories by using OmegaT machine translation as states. 

By the end of this work, we contributed to the CBU not only with a complete English 

version of the book “Eritrocitosis Patológica de Altura”, but also with the resources 

developed such as text analysis, terminology processing and specialized glossary, and the 

translation memories, all of them serving as helpful tools for future translation studies and 

references. In this way, we would help the CBU spread its research results and interact 

with other institutions related to the cell biology studies promoting the CBU 

internationally. 
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CHAPTER ONE 

IDENTITY OF THE INSTITUTION 

CELL BIOLOGY UNIT 

 

1.1.  ORGANIZATION  

1.1.1. Background of the Cell Biology Unit 

During the year of 1999, Cell Biology Unit (CBU) was founded 

due to an inter-institutional agreement between the School of Medicine 

of Mayor de San Andres University, the University of Milano-Bicocca 

of Italy, and the Association against leukemia Paolo Belli from Italy 

with the purpose of promoting researches and contributing to society 

around the world with several own studies. Cell Biology Unit is mainly 

focused on Biochemistry and Molecular Biology at the School of 

Medicine of Mayor de San Andres University. At present, CBU is 

located on the 7th floor of the Department of Medicine situated on the 

Saavedra Avenue, N º 2246. 

On top of that, Cell Biology Unit works with well-educated and 

experienced professionals in the field such as physicians, biochemists, 

and biologists to be one of the best accurate research specialized 

laboratories detecting early symptoms, diagnosis of different types of 

leukemia, onco-hematological malignancies, and other hematological 

diseases.  Besides, studies related to High Altitude Pathological 

Erythrocytosis are part of its interest in a continuous investigation and, 

thanks to this area of investigation, the CBU has an international 

scientific impact on research.   

Furthermore, the last and high-quality technology for its 

laboratory and modern infrastructure are part of this accurate and 
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specialized Cell Biology Unit not only to develop and carry out several 

investigations but also to fulfill future requirements in research.  

In addition, the Cell Biology Unit promotes several activities to 

persuade people of the importance of early detection of cancer to reduce 

the number of people affected by this mortal disease. The CBU also 

wants to create a self-aware renovate human society. Thanks to this 

Unit, a volunteering program named as “UMSA against Cancer” (“La 

UMSA contra el cáncer” or LUCC in its Spanish version) was created 

on November 7th, 2012 in which any person can be part of. 

Additionally, this volunteering program is full of future projects 

addressed to several mortal diseases like leukemia, the different types 

of cancer such as skin, cervix, prostate cancer and others. There are also 

activities such as a laugh therapy group to support cancer patients, the 

Science Nights (Noches de Ciencia in its Spanish version) where 

university students and teachers present research speeches, TV Ciencia, 

and other ways to spread out and achieve LUCC objectives.  

1.1.2. Organization of the Cell Biology Unit 

The Cell Biology Unit, which Director is Doctor Ricardo Amaru, 

a specialized doctor in onco-hematology, belongs to the Department of 

Medicine, specifically to the department of Functional Science. This 

department is composed of three important and main chairs: 

Pharmacology cathedra, Biochemistry and Molecular Biology cathedra, 

and Physiological cathedra. Inside of the Biochemistry and Molecular 

Biology cathedra, the Cell Biology Unit is situated.   

Furthermore, CBU is composed of three big areas: teaching, 

investigation, and social interaction. The area of investigation is the one 
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of their main interests to develop day to day with their studies made by 

Bolivian specialists. Therefore, this area of investigation deals with six 

laboratories, three research areas, and four activities.  

To amplify, the laboratories of the CBU are: Cytomorphology, 

Cytochemistry, Molecular Biology, Molecular Genetics, Cytogenetics 

and Cell Therapy. On the other hand, the lines of research are: Leukemia 

in Bolivia, High Altitude Pathological Erythrocytosis, and Cell Therapy 

in Cancer Research. Finally, the activities developed by the CBU for 

social interaction are: Onco-hematological diagnosis, Leukemia free 

diagnosis, Erythrocytosis diagnosis and Cell therapy regenerative 

medicine. The following figure shows the organic structure of the Cell 

Biology Unit (Figure1). 
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Figure 1:  

Organic structure of the Cell Biology Unit. 

Source: Cell Biology Unit’s office. Adapted from the document “Programas Analíticos –Departamento 

de Ciencias Funcionales” (Universidad Mayor de San Andrés, 2017). 

 

1.1.3. Objectives of the Cell Biology Unit 

The general and main goal to be achieved by the Cell Biology Unit 

is cited in the Spanish and the English translated version below. 

SP: “Desarrollar programas de investigación, formación de talento 

humano e interacción social orientados a definir acciones terapéuticas 

DEPARTMENT OF 
MEDICINE
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Biochemestry and 

Molecular Biology 
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Social InteractionInvestigation
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Erythrocytosis

- Cell therapy in Cancer 
Research
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- Cytochemestry

- Molecular Biology

- Molecular Genetics
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y políticas de salud en enfermedades hematológicas, optimizando 

recursos materiales y tecnológicos”. 

ENG: “To develop research, training of human talent and social 

interaction programs aimed at defining both therapeutic actions and 

health policies in hematological diseases, optimizing material and 

technological resources”. 

Additionally, the Cell Biology Unit goals are the following: to find 

some specific characteristics of the various types of leukemia through 

bio-cellular and biomolecular studies made by the specialist on the field; 

to get several biological and clinical characterization of High Altitude 

Pathological Erythrocytosis; finally, to find new cells in a tissue to be 

able to treat a disease, in other words, Cell Therapy. 

1.1.4. The mission of the Cell Biology Unit 

The mission of the Cell Biology Unit is cited in the Spanish and 

the English translated version below. 

SP: “Desarrollar proyectos de investigación, docencia y proyección a 

la comunidad con recursos humanos calificados, tecnología estándar y 

cooperación internacional”. 

ENG: “To develop scientific research projects, teaching programs, 

and social service programs, performed by means of qualified human 

resources, high technology, and international cooperation”. 

1.1.5. The vision of the Cell Biology Unit 

The vision of the Cell Biology Unit is cited in the Spanish and the 

English translated version below. 
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SP: “Ser una institución de referencia nacional, certificada y 

acreditada en biología celular y molecular”. 

ENG: “To be a national reference research unit specialized in cell 

and molecular biology, certified and accredited for its contributions”. 

The Cell Biology Unit is then an institution at the service of the society in 

Bolivia for research, teaching and social interaction describing and informing about 

hematological and onco-hematological diseases, thereby, academic and scientific 

relationships can be encouraged by national and international institutions. 

1.2. NEEDS OF SUPPORT 

Nowadays, the Cell Biology Unit works as a medical research institution 

in Bolivia focused on the research of bio-cellular and bio-molecular 

characteristics of leukemia, biological and clinical characterization of High 

Altitude Pathological Erythrocytosis, and Cell Therapy. On the other hand, 

the Unit works as a developer of social services programs, such as LUCC. 

The research projects developed in the laboratories have become a great 

contribution to medical students and teachers. All knowledge must be shared 

by written reports or articles so it can help in future situations where anyone 

can have a source of information. Commonly, several studies in medicine are 

carried out to help people with diseases, however, there is a big road ahead to 

reach this point.  

Researchers often find some obstacles to have a project approved to be 

developed, not only because of economic requirements but also because of 

time-consuming trials and tests. Besides, several investigations are not 

completely conducted, but the contribution until a certain degree becomes a 

source to develop more characteristics in the same subject.  
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In respect to the social services programs, LUCC is one of the ways by 

which students and teachers aim to improve the affective side of professionals 

and community to be informed about cancer, to bring psychological support 

to patients, and to develop medical guidelines to patients’ families.  

In this regard, the Cell Biology Unit investigations, reports and articles 

are found on the website of the Unit, but they are written mostly in the Spanish 

language. As a consequence, the Cell Biology Unit's contributions are limited 

to be shared with the academic world. It means that one cause of this 

disadvantage is the language in which the studies, reports, and contributions 

are written.  

1.2.1. Analysis of the problem 

According to Tintaya (2005), by analyzing an institution, we will 

be able to find a problem to be solved through advantages that can 

benefit the institution.  

It is a well-known fact that SWOT2 analysis is a tool or technique 

that aims to bring a clear and better understanding of factors that are 

present in an institutional environment. It helps to identify advantages, 

disadvantages, needs, problems, vulnerabilities and more in order to get 

the information required to propose a plan to develop an improvement 

project for an institution.  

Then, a plan is efficient when it reduces the weaknesses by 

increasing the strengths. In the same way, opportunities are seized to 

                                                 
2
 SWOT: Strengths, Weaknesses, Opportunities and Threats: “It is one of the essential tools that provide the necessary 

inputs to the strategic planning process, providing the required information for the implementation of corrective actions 

for the generation of new and better improvement.” (Instituto Politécnico Nacional, 2002, p. 2) 
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reach the objectives of an institution considering also the mission and 

vision trying to avoid the threats.  

In order to find and to analyze the current situations that the Cell 

Biology Unit faces internally as well as externally, we first met the 

Director of the unit, Doctor Ricardo Amaru, to develop an unstructured 

interview. In a second meeting, we had an interview in which we 

identified the problem in which the Cell Biology Unit requires help. 

Finally, we had a third meeting to clarify the functions of the Unit and 

current development.  

The three meetings together with the documentation and 

information found in the Unit website and on the internet were very 

useful to conclude a SWOT analysis. This tool is very helpful to 

determine the plan we are going to take in order to cover some of the 

needs that the CBU faces currently.  

According to the assessment of the data gathered in the Unit from 

the head of the Unit, the data manager, collaborators, and documents, 

we finally constructed the SWOT analysis as follows: 

1.2.1.1. Internal Environment 

It refers to the internal situation that the CBU faces 

currently. It is composed of two basic branches, the first one is 

named strengths which are those positive characteristics to be 

taken as advantages, and the second named weaknesses which are 

those negative characteristics to be taken as disadvantages. All 

these elements can be changed and controlled directly by the 

internal environment care of the Unit. 
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Chart 1:  

Internal environment of the Cell Biology Unit. 

STRENGTHS  WEAKNESSES 

● Bolivian studies related to three big 

areas of investigation: leukemia, 

erythrocytosis, and cell therapy.  

 

● Particular medicine researches 

made in our region. 

 

● Personnel with excellent academic 

training in Medicine and Cell 

Biology, who also have a lot of 

experience in the field.  

 

● Cooperation from High Altitude 

Biology Bolivian Institute (IBBA, 

in its Spanish version3). 

 

● Support from foreign universities 

and institutes based on an inter-

institutional agreement among the 

School of Medicine of UMSA, 

Milano Bicocca University of Italy 

and Paolo Belli Leukemia Fighting 

Association of Italy, supported by 

the Italian Embassy. 

 

● A laboratory with one of the latest 

generation equipment to develop 

and carry out several 

investigations. 

 

● Research serves as guidelines for 

students in the area.  

 

● Social sensibilization through 

programs, especially LUCC. 

● Few studies are fully written in the   

English language. It means fewer 

research contributions for foreign 

researchers or universities. 

 

● Only research summaries or 

abstracts are published in the 

English language.  

 

● Not being able to publish research 

and results as soon as they finish. 

 

● Lack of personnel with English 

language knowledge and training.  

 

● Website in construction, not shared 

yet with foreign countries to show 

not only the intellectual 

productions but also the activities 

that personnel perform to persuade 

society to help people with cancer 

disease.  

  

● Lack of glossaries, terminology 

book, and translation memories to 

serve as sources for translation. 

 

● Lack of more personnel to write 

articles or reports directly in the 

English language or to translate all 

previous research into English. 

 

● Lack of workspace to write and/or 

translate with no interruption.   

Source: This chart was constructed by us, the applicants, based on the 

interviews with the CBU staff, documents and CBU’s website.  

                                                 
3 IBBA stands for Instituto Boliviano de Biología de Altura. 
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As we could identify, the CBU has an internal development 

to improve every day, however, like any other institution, it faces 

problems that affect the work conditions. The CBU is able to 

perform its activities with enough resources in terms of 

equipment, and planning and participation. However, after the 

activities are developed, reports or articles to sustain their 

activities are written mostly in Spanish language provoking an 

international limit in the spread of valuable information and data 

gathered by all the people that participate in the laboratories or the 

programs of the Unit. 

1.2.1.2. External Environment 

It is related to some external factors of the environment out 

of the CBU. The branches in this domain are the opportunities and 

the threats; they can cause instances to get better results from the 

Unit activities or they can cause operational risks. Both are not 

controlled or modified directly by the Unit, but they can advise 

about benefits and warnings in the long term. 

Chart 2: 

External environment of the Cell Biology Unit. 

OPPORTUNITIES THREATS 

 

● Research knowledge 

development for medical 

students and teachers.  

 

● Medical research projects 

development for Master and 

Ph.D. degrees. 

 

 

● Researches made by countries 

in similar conditions, losing 

important data. 

 

● Bilingual publications shared 

before the CBU’s publications.  
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● Promotion of research to be 

published in bilingual books. 

 

● Spanish written sources to 

translate into English or other 

major languages in order to 

have updated editions. 

 

● Available information for 

treatments and data for studies 

through research. 

 

● Institutional development 

because of the research shared 

with foreign institutions.  

   

● Inter-institutional cooperation 

with other institutes and 

departments in Bolivia and 

foreign countries. 

 

● Incorporation of translation 

staff to develop more 

translation projects.   

● Cooperation loss from 

institutions because of little 

institutional development. 

 
● Future reduction of economic 

support because of political 

disagreements affecting the 

production of several research 

projects. 

 

● A great number of bilingual 

researchers working in different 

institutions, who are not part of 

the CBU. 

 

Source: This chart was constructed by us, the applicants, based on the 

interviews with the CBU staff, documents and website of the CBU.  

In the external environment, we were able to identify aspects 

that may be exploited by the Unit; besides, we found issues that 

are not under the Unit control but may interrupt the effective work. 

In both, there is a requirement to maximize benefits for the CBU 

as well as to lessen the risks that the personnel may face at any 

time of the performance of activities.  

1.2.2. Identification of needs 

It is known that the identification of the needs is the starting point 

to gather clear and detailed information about what will be done. 
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Therefore, to identify the needs that are presented in the CBU, it is 

required enough, accurate and reliable information about the Unit and 

the previous SWOT analysis is useful for this task.  

The Linguistics and Languages as well as the Medicine 

Departments, from Mayor de San Andres University, have held an 

agreement since May 2011 in two areas: language teaching for specific 

purposes, and translation. The area of translation has fewer 

contributions than the area of teaching for specific purposes despite the 

coverage of both areas in the same agreement.  

In the agreement, section 2, subparagraph a) points out that the 

supervised works conducted in the Medicine Department imply to put 

in practice the translation knowledge, competences, and strategies so 

applicants can answer translation problems with books written in the 

English language. Moreover, section 5, subparagraph a) mentions that 

supervised works provide a contribution through the social, scientific, 

and human development in our context.  

In our understanding, after the observation and search of 

supervised works developed under the same agreement in the area of 

translation, the contributions to the Medicine Department were done by 

translating books from English into Spanish contributing and facilitating 

text consultation for students and teachers so they have an improvement 

in their training and knowledge.  

As mentioned before, the SWOT analysis was the main source to 

determine the needs in the Unit, in turn, the information collected was 

helpful to determine the work proposal. Then, the Cell Biology Unit, 

through research and social programs, looks for the social contribution 

in medicine and medical research. Reports and articles resulting from 
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these activities are written in Spanish limiting the possibility to spread 

them as soon as they are finished. Inter-institutional cooperation abroad 

requires the CBU data written in the English language as it is one of the 

major languages used in research.  

In brief, this supervised work has as a purpose to translate the book 

“Eritrocitosis Patológica de Altura” from Spanish into English by using 

the appropriate methods and resources to contribute to the Cell Biology 

Unit. First, to satisfy the need of an English version of the book, which 

collects articles in the area of the clinical description of the 

Erythrocytosis in Bolivia. Second, to develop an accurate text analysis 

of the book prior to the translation. Third, to construct bilingual 

terminology and glossary sources for the CBU and interested people. 

Fourth, to apply translation procedures in order to provide an accurate 

translation. Finally, to provide a translation memory as a tool for 

improving the translating process of books that can contribute more to 

the development of the Unit as well as the Medicine Department.   
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CHAPTER TWO 

WORK PROPOSAL 

 

The present supervised work is carried out thanks to the agreement between 

the Department of Medicine and the Department of Linguistics and Languages 

which are part of Mayor San Andrés University located in La Paz, Bolivia. 

The Linguistics and Languages Department's main purpose is to train students 

of different majors, English, Spanish, French, Aymara, and Quechua language, in 

three big interesting and passionate areas: teaching, research, and translation. In this 

case, the present supervised work is focused and oriented to the translation field 

having as a goal to contribute to the Cell Biology Unit (CBU) of Medicine 

Department at Mayor de San Andres University by translating the book 

“Eritrocitosis Patológica de Altura” from Spanish into English.  

According to Tintaya (2005), “the proposal describes and explains the 

structure of the intervention plan of the problem which is defined as the need for 

attention”. Thus, with the above description and identification of the CBU needs, 

the proposal will be limited to accomplish the translation of the book mentioned 

above being one of the major needs that the CBU has in the area of translation.  

As a result, the present proposal consists of seven aspects; a) the theoretical 

support; b) the objectives; c) the justification; d) the indicators; e) delimitation and 

scope, f) resources; and finally, g) strategy of action.  

2.1.  THEORETICAL SUPPORT  

As Tintaya (2005) points out that the main objective of developing the 

theoretical framework in the Supervised Work is to show the conceptual, 

epistemological, theoretical frame with which the proposal is supported and 

described. With this in mind, the theoretical framework deals with theory to 
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support and understand some key terms or concepts related to the proposed 

topic to be carried out.  

Owing to the fact that the present theoretical framework is oriented to 

the translation field, the following words and phrases are defined theoretically 

and conceptually. 

2.1.1. Translation 

Throughout history, translation has been present since the creation 

of the ancient societies helping people to understand and comprehend 

each other. The first signs of translation were perceived in the bible with 

the story of Daniel, Joseph, Noah, and other biblical men who had to 

interpret by translating the kings and God's thoughts. Therefore, 

translation plays an important and crucial role in the development of 

interhuman communication in our society. Thanks to the translation 

field, it is possible to link a variety of cultures, countries as only one 

with the purpose of social acceptance, cultural understanding, 

technological and scientific development, and economic progress.   

Etymologically, the English term translation was first attested in 

around 1340. It derives from Old French translation or even more 

directly from the Latin translatio (‘transporting’) itself coming from the 

participle of the verb transferre that means ‘to carry over’ (Bassnett , 

2014). This term itself has several meanings from the past to the current 

times, but all of them carry somehow the same sense of what translation 

means. That is why some concepts of translation from different authors 

will be presented below for a better and a clearer understanding of this 

concept.   
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According to Colina (2016) “translation refers to the process of, 

or the product resulting from, transferring or mediating written text(s) 

of different lengths (ranging from words and sentences to entire books) 

from one human language to another”. Hence, the term translation 

generally refers to the process of transferring words with its meaning 

from the source text into the target text. This process requires the 

linguistics competences of syntax, pragmatics, semantics, and 

translation knowledge to achieve a successful and accurate target text. 

Furthermore, Venuti (2004) argues that translation is, of course, a 

rewriting of an original text. This process of translation or rewriting one 

source into a similar one is the manipulation undertaken in the service 

of power, and in its positive aspect, it can help in the evolution of 

literature and society because translation can introduce new concepts, 

new ideologies, new thoughts, new genres, and new devices. As it is 

said, the history of translation is also the history of literary innovation, 

of the shaping power of one culture upon another.   

Besides, as Newmark (1981) points out, “translation is neither 

theory nor science, because it is a set of knowledge since the usefulness 

of a theory lies in identifying and in defining the translation problem, 

indicating the factors that have to be taken into account to solve that 

difficulty and establishing a set of translation procedures to decide 

which one is the most adequate for facing the identified problems during 

translation process”. In his opinion, translating a source text should start 

with a detailed analysis of a text identifying its intention and its purpose 

of the author to address correctly to its readers or audience.  

Additionally, translation is an effort of finding the equivalent 

meaning of a text into the second language. “The translation meaning is 
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the object to be rendered from the source language text into the target 

language text.  In this case, the translator is faced with a text as units of 

meaning in the form of sets of words or sentences” (Nugroho, 2016).  

Considering the above thoughts by different authors, translation is 

a process of transferring meaning, ideas, or messages of a text from one 

language to another language. Translation can be understood as a special 

and complex science, considering that a translator applies not only the 

whole linguistics knowledge but also the extra-linguistics competences. 

2.1.2. The profile of the translator  

A translator is the one who has to make the translation of a source 

text into a target text keeping the meaning; additionally, he must develop 

some extra linguistics competences to obtain accurate results. Therefore, 

first, the translator is an entrepreneur who knows his opportunities and 

the place that they have in the market. Besides, the translator knows that 

he has to cultivate his contacts and he should maintain a good reputation 

and continuously promote his services. The translator should be aware 

of the rights and obligations linked to the profession. 

Second, the translator is a linguist who is not pleased to have just 

a high level of language proficiency in his mother tongue and target 

language because the translator knows that languages are a continuous 

learning. That is why they must read, to collect new information with 

passion to obtain more knowledge and to understand the differences that 

may exist between cultures, languages, and opinions accepting 

sociolinguistic differences.  

Finally, the translator is an expert whose linguistic and thematic 

knowledge in several languages and subjects goes beyond the average. 
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They make decisions based on language knowledge and reason at the 

moment of translating into the target language from the source text. On 

the other hand, they collect knowledge and information all the time; for 

this, they are able to store and retrieve it in a systematic way. The 

translator belongs to a professional and well-educated community 

whose members help each other (Horváth, 2016). 

On top of that, according to the EMT (European Masters in 

Translation) Expert Group (2013) there are six competencies to be 

developed by the translator in order to be an excellent one through 

constant training. The six competencies are: translator service provision 

competence, language competence, intercultural competence, 

information mining competence, technological competence/mastery of 

tools, thematic competence.  

The main six competences are illustrated in the figure 2 to see 

clearly how the six are linked together to the translation service 

provision. Each one will be described in detail below in order to 

understand what the meaning of each one is.  
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Figure 2: 

The translator's competences according to the EMT Expert Group. 

 Source: Gambier (EMT Expert Group) (Gambier, 2009, p. 7). 

 Translation service provision competence, the translator is 

a service provider and an entrepreneur all in one. They 

should be able to handle a wide array of tasks such as the 

client's requirements, the price offer, time management, 

framework agreements, and they should be familiar with the 

requirements of and trends in the market.  

 

 Language competence, the translator must have an excellent 

knowledge of the mother tongue and the target language in 

order to get an accurate translation. The language 

competence also means that the translator must understand 

the grammatical, pragmatic, lexical, syntactical and 

idiomatic structures of the source and target language. 

 

 Intercultural competence, it consists of a sociolinguistic and 

textual dimension. The translator has to understand the 

function and meaning of language variations, the knowledge 
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of the interaction rules in different communities including 

non-verbal elements, and choosing the appropriate register 

when producing the target language text (TLT). It means 

that the TLT should be written in a way that can fulfill its 

aim with the target audience.  

 

 Information mining competence, the translator identifies the 

genre of the document, which guides them in finding the 

appropriate terms. The elements that need to be looked up 

should be identified in the source text (ST) and a glossary 

can be done. In this competence, the translator has to assess 

the search results creating a glossary to store them in a 

systematic way and the archives are easily searchable.  

 

 Technological competence/mastery of tools, the translator 

must be ready to learn about the use of CAT (Computer 

Assisted Translation) tools. Thanks to the use of software, 

the translator can save time and create automatically a 

translation memory. Therefore, machine translation (MT) 

belongs to technological competence. 

 

 Thematic competence, translators are advised to specialize 

in choosing a field of their interest such as in legal, technical 

or medical translation field, but as we currently see, many 

freelance translators are active in several subject areas but 

do not have a degree in medicine, law or economics. The 

point of thematic competence is that the translator learns the 

basics of several fields, gets to know the typical text types, 

concepts, and terminology. Then, this competence requires 

an open, curious attitude on the part of the translator for 

continuous learning. 
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On the other hand, there is a research group that investigated the 

Acquisition Competences of translation. The research group PACTE 

(Process in the Acquisition of Translation Competence and Evaluation) 

claims that translation competence consists in the ability to carry out the 

transfer process from the comprehension of the source text to the re-

expression of the target text, taking into account the purpose of the 

translation and the characteristics of the target text readers. It is made 

up of five sub-competencies; Bilingual, Extra-linguistic, knowledge 

about translation, Instrumental and Strategic sub-competencies. They 

activate a series of psycho-physiological mechanisms (PACTE, 2003). 

Translation competence is the underlying system of knowledge 

needed for translating. Accordingly, a translator has to be ready to 

develop and learn those sub-competencies in order not only to create an 

accurate version of the translation but also to be an excellent translator 

with enough knowledge and competence to be shared with others. The 

five sub-competencies are illustrated in the figure 3.  

 The bilingual sub-competence, the ability, and knowledge 

needed to communicate in two languages. It includes 

interference control when altering between two languages 

and it requires sociolinguistics, pragmatic, syntactic, 

grammatical, and lexical knowledge in both languages.  

 

 Extra-linguistic sub-competence, the implicit and explicit 

knowledge about the world is needed. It includes the 

biocultural knowledge about the source and target cultures, 

the encyclopedic knowledge about the world in general and 

the subject knowledge about specific areas.  
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Figure 3:  

Model of translation competence. 

 

Source: PACTE (2003, p. 60). 

 

 Knowledge about translation sub-competence, the whole 

knowledge about the translation field such us the methods 

of translation, processes required, types of translation, 

techniques and more. It also is related to translation practice 

and the knowledge of the work market.  

 

 Instrumental sub-competence, the usage of communication 

technology such as dictionaries, style, grammar books, in 

order to translate. 

 

 Strategic sub-competence, it is the procedural knowledge to 

guarantee the efficiency of the translation process to solve 
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the problems during the translation process. It causes inter-

relations that is why to have a plan of the translation process, 

to choose an adequate method, to apply procedures, to 

identify problems are needed to solve and get good results.  

 

 Psycho-physiological components, it includes the cognitive 

components such as memory, perception, attention, and 

emotion, but it also requires the attitude aspects such as 

curiosity, perseverance, critical thinking, abilities, and 

motivation. Creativity, logical reasoning, analysis, and 

synthesis are important aspects to be a translator.  

With the above description of two models of the translator profile 

proposed by two different authors, it is important to say that a translator 

needs to be ready to learn with joy, passion and positive attitude; the 

proposed competences are for being one of the best translators with a 

good reputation. On the other hand, a translator cannot have a closed 

mind at the moment of accepting several new challenges in learning by 

updating and improving their knowledge.  

2.1.3. Specialized translation  

According to Gotti & Sarcevic (2006, p. 9), “the demand for 

specialized translation has grown due to English language dominance. 

What is non-literary translation is covered by specialist subject fields 

which include science and technology, economics, marketing, law, 

politics, medicine and mass media”.  

Bearing in mind that translation studies started with the translation 

of literature; in the seventies, specialized translation was considered part 

of Applied Linguistics and inferior in comparison to the literary 
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translation (Snell-Hornby, 1996). However, the impact of technology 

and the need of translation services for different areas allowed the 

promotion of specialized translation.  

Thus, this new area uses the knowledge and competence of 

specialists to transform the source text with a high level of details and 

emphasis in the content into a target text. In this way, specialized 

translation is now more required and beneficial for translators.  

The development of new work fields has led to the elaboration and 

construction of new resources and tools such as terminology 

dictionaries, translation memories and translation machines.  Indeed, 

specialized translation allowed the technical translation branch.  

Following Newmark’s point of view, “the benefits of technology 

are not confined to one speech community” (Newmark, 1988). The 

recent researches in technical areas are the reason why specialized 

translation has grown. It is not enough to translate technical 

terminology; translators must transfer the sense in formal contexts 

taking into account the complexity of grammar and the text format.  

2.1.4. Medical translation 

It is often claimed that medical translation is “the most universal 

and oldest form of scientific translation. It is also considered as a branch 

of translation” (Fischbach, 1998). 

As it was mentioned before, translation itself requires a lot of 

effort, knowledge and several competencies to obtain an accurate target 

translation, but medical translation is a complex specialized translation 

and needs an open, curious mind for constant and updating learning. 

Medical translation is an interesting phenomenon in which different 
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factors play an important role, such as linguistic, sociocultural, 

scientific, economic factors among others. 

According to Karwacka (2015) “medical translation concerns a 

number of subject areas, including pharmacology, medical rescue 

system, surgery, obstetrics, pediatrics, psychiatry, internal medicine, 

oncology, cardiology and other fields of specialty, as well as other 

disciplines, such as law or administration”. Specialized medical 

translation is not related to a single category or a homogeneous 

discourse because it has several fields of specialty to work with.  

Furthermore, medical translation deals with a specific 

terminology to learn and update, with a particular way of style writing, 

with acronyms, with abbreviations, and with other specific features.  

2.1.5. The profile of a medical translator 

The translators of medical texts, books or documents face a 

number of challenges such as the subject of research, as it has different 

fields of specialty, the cultural background, the specialized terminology, 

and medical education, the lexical equivalence of medical texts, 

readability, and quality issues. 

According to Txabarriaga (2009), a member of IMIA 

(International Medical Interpreters Association), medical documents 

should be translated by professionals who have a native or near-native, 

formal level of language proficiency, analytical capabilities, and deep 

cultural knowledge in the source and target languages. Therefore, it is 

better if the translator receives some training in the target subject as he 

is not a specialized doctor. Contrary, a doctor cannot be a medical 
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translator unless he receives formal education to obtain accurate target 

productions.  

On top of that, Albarrán (2012) points out that translation 

competence in medical translation is focused on seven aspects:  

 Specialized linguistic and textual competence, the medical 

translator needs to know the traits that determine the 

medical language, as well as the rules of scientific writing, 

and the ability to recognize different types of medical texts. 

 

 Error identification and problem-solving competence, the 

medical translator must have the ability to identify the 

specific types of problems of the present translation, as well 

as, a medical translator must have the ability to solve them 

applying some strategies.  

   

 Reading and revision competence, the medical translator 

needs to have and develop the capacity of a reflecting 

reading, criticism and critical thinking of the source and 

target text.  

 

 Documentary competence focused on the medical field, the 

medical translator needs to master several documentation 

translation techniques related to the field and the textual 

genre to apply an appropriate one. 

 

 Terminological competence, the medical translator needs to 

know how to handle the specific terminology of the text to 

be translated in the origin language. Besides, the medical 

translator needs to have the ability to translate it.  
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 Professional competence, the medical translator needs to 

know the profile of the type of text about to be translated 

and its working market. 

 

 Attitudinal competence, the medical translator should have 

an adequate attitude, motivation, and security. On top of 

that, the medical translator has to have the initiative to look 

for new information and keep updated with the latest 

information on the field. 

The seven competences mentioned above have to be developed 

with a lot of effort, high motivation, and patience by the medical 

translator. It is one of the latest and complete models of medical 

competences for translating specialized text. There is also another model 

with almost the same content and direction, such as the model proposed 

by Montalt & González (2007) which establishes a model with six areas 

to be developed by a medical translator. Those are the following: first, 

communication and culture; second, medical notions; third, transferring; 

fourth, information sources; fifth, professional practice; and finally, 

attitude.  

2.1.6. Text analysis 

It refers to the deep analysis that must be done to the source text 

before translating it into the target text in order to offer an accurate 

translation to its addressee. In other words, the first step should be done 

by a translator for translating any kind of text, document or book, is to 

make a detailed and complete source text analysis. 

On top of that Newmark (1988) asserts that the work of a translator 

should begin by reading the original source text for two purposes: first, 
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to understand what is it about; second, to analyze the source text from a 

translator's point of view, which is not the same as a linguist's or a 

literary critic.  

It is necessary to determine the intention and the way the source 

text is written for selecting a suitable translation method and identifying 

particular and recurrent problems. For this, it was established four key 

elements: 

 Function, it is the purpose for which the text was written. 

There are three types of textual functions explained below.  

 

a) The informative function, it is focused on the message 

of the text and it generally uses the impersonal forms 

and the passive voice across the entire text. Therefore, 

the format of an informative text is often standard such 

as a textbook, a technical report, an article in a 

newspaper or a periodical, a scientific paper, a thesis, 

and others. 

 

b) The expressive function, it is aimed at the author`s 

expression, and feelings in a piece of text and it usually 

uses the 1st person pronoun, metaphors, unusual 

collocations, idiolect, unconventional syntax, 

untranslatable words particularly adjectives of quality. 

Taking this into account, the three text-types for this 

are: serious imaginative literature (lyrical poetry, short 

stories, novels, plays, and others); authoritative 

statements (political speeches, documents by ministers, 

legal documents and philosophical academic works 

written by acknowledge authorities); and 
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autobiography, essay, personal correspondence 

(personal thoughts). 

 

c) The vocative function, it is focused on the purpose of 

changing the point of view of the reader causing a 

reaction. For this, a typical vocative text is present in 

books entertainment, publicity, popular fiction, 

persuasive writings, instructions and more. 

 

 Style, it refers to the way or the manner of the text is written 

having, as a result, a particular text style. There are four 

types of text styles explained below. 

 

a) Narrative text style, it is a dynamic sequence of events 

or chronological order where the emphasis is on the 

verbs, adverbs of time, phrasal verbs and more. 

   

b) Descriptive text style, it is a static description with a 

strong emphasis on linking verbs, adjectives and 

adjectival nouns.  

 

c) Argumentative text style, it deals with reasons, ideas, 

and logical arguments to argue the author's opinion, 

thought or point of view. 

 

d) Dialogue text style, it deals with emphasis on 

colloquialisms and phaticisms. In other words, it is the 

use of colloquial words or phrases.  

 

 Register, it refers to the way that the language is used. For 

this, there are four types of varieties of language.  
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a) Formal register, it works with more elaborated 

grammatical structures and conservative vocabulary. 

Passive voice, perfect tenses, present tenses, 

compounds nouns are presented for the technical style 

of academic productions.  

 

b) Technical register, it is the use of specific terms of a 

specific field of study. 

 

c) Neutral register, it is the use of basic vocabulary. 

 

d) Informal register, it is the use of simple grammatical 

structures, idiomatic expressions, simple vocabulary, 

metaphors and more.  

 

 Tone, it refers to the use of a particular specific word 

changing the meaning of the text. It has four subtypes to 

locate a text: 

 

a) Hot or strong, it deals with strong emotions and 

expression with the use of intensifiers. 

 

b) Warm, it is focused on the way that author’s feelings are 

expressed the in the text. 

 

c) Neutral or objective, it deals with no emotional 

affective expression. 

 

d) Cold, it is based on facts. 

 

As for the text analysis, every single piece of text should be 

analyzed with the previous detailed and well explained four elements to 

take into account at the beginning of reading in order to obtain a good 
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and accurate deep result analysis of a text with the identification of the 

essential key elements, before translating it into a target text. 

2.1.7. Methods of translation 

One of the most common and central problems for translating has 

always been to know about the correct use of translation methods. 

According to Vinay & Darbelnet (1995) the unit of translation is defined 

as “the smallest segment of the utterance whose signs are linked in such 

a way that they should not be translated individually” because they reject 

individual words as units of translation by emphasizing that translators 

deal with ideas and feelings in various semantic fields, rather than 

individual lexemes. 

Bearing this in mind, they proposed two kinds of clear translation 

methods (direct and oblique methods) to avoid translation problems. 

The two translation methods will be developed with a detailed 

explanation below.  

 Direct translation method, usually refers to word by word 

translation keeping the original message in the target 

language. In other words, it is present between two or more 

languages that have the exact and perfect equivalence 

between them. It includes three subtypes: borrowing, 

calque, and literal translation. 

 

a) Borrowing, also known as Loan, is the simplest of all 

translation methods. It is present at the moment when a 

source language (SL) word is used directly with or 

without a loan word in a target language (TL). In other 

words, it involves the use of foreign phrasing in the 
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target text and the most common borrowing words are 

the proper nouns. Besides, it is expressed with the use 

of some markers such as commas, italic, bold, etc.  

 

b) Calque, it is a special type of borrowing and introduces 

a new construction into the language when the TL 

borrows an expression form the SL by translating 

literally each of the original elements. 

 

c) Literal translation, it is also known as word for word 

translation, relies on the direct transfer of a text from 

the source text (ST) into a grammatical and meaningful 

text in the target language (TT). On top of that, 

Newmark (1988) defines “literal translation as 

interlinear translation, with the TL immediately below 

the SL words. The SL word-order is preserved and the 

words translated singly by their most common 

meanings, out of context. Cultural words are translated 

literally”.  

 

 Oblique translation method, refers to the translator`s 

interpretation of the original text. Thus, translators interpret 

and summarize the explicit contents of the original source 

text. It includes transposition, modulation, equivalence, and 

adaptation. 

 

a) Transposition, it refers to the replacement of one-word 

class with another without changing the meaning of the 

text. In other words, it is to say something equal, but 

with the use of other words keeping the meaning and 

sense. Therefore, there are various types of 
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transposition, including verb–noun, adverb–verb, 

noun–adverb, noun–preposition, etc.  

 

b) Modulation, it involves changing the form of the 

message through a change in perspective and with 

transposition, in some cases modulation may be 

optional, while in others it is obligatory because in some 

contexts where a literal or transposed translation still 

sounds awkward in the TL, despite being a 

grammatically correct utterance. That is why, 

modulation was divided into eleven types: 

abstract/concrete, cause/effect, active/passive, negation 

of the opposite, space/time, part/whole, part for another 

part, reversal of viewpoint, intervals and limits, change 

of symbols, and geographical change. 

 

c) Equivalence, it is also known as reformulation and it 

produces an equivalent text in the target language by 

using completely different stylistic and structural 

methods. The translations of exclamations and 

expletives, phraseological repertoire of idioms, clichés, 

proverbs, nominal or adjectival phrases, 

onomatopoeias, and more, are some typical and 

common examples of equivalence.  

Therefore, translating proverbs is a good example of 

employing equivalence for rendering more elaborate 

structures between the SL and TL. 

 

d) Adaptation, it is a specific kind of situational 

equivalence because it is used when the type of 
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situation mentioned in the SL message does not fix or 

function in the target language TL culture. Thus, the 

translator must recreate a situation that can be regarded 

as more or less equivalent between both cultures.  

Additionally, Newmark (1988) points out that 

“Adaptation is the 'freest' form of translation. It is used 

mainly for plays, comedies and poetry; the themes, 

characters, plots are usually preserved, the SL culture 

converted to the TL culture and the text rewritten.” 

In the light of the previous mentioned translation methods 

proposed by the two authors around 1958, it is necessary to say that 

since those times until ours, the direct and the oblique methods of 

translation are very useful at the moment of making any kind of 

translation. To follow them helps you to direct your translation into an 

adequate way avoiding some problems of misunderstandings for the 

target audience or readers.  

2.1.8. Terminology  

For Bowker (2011) “the terminology is concerned with the 

naming of concepts in specialized domains of knowledge” such as 

medicine or linguistics. What is important for Bowker and even other 

authors, for example, Sager (1990) is that terminology helps us to 

establish knowledge about a thing, something different from 

methodologies that explain how to do things.  

Terminology could be considered a discipline; however, it is not 

established yet due to the limits in which it works with. For linguists, it 

is clear that it has some ties in the areas of applied linguistics and 
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translation, the second one is the widest area in which it is applied; 

regarding the area of research, the terminology is used in monolingual 

specialized scenarios. 

To understand how and where terminology works, we need to 

point out three elements: concept, definition and term. A concept refers 

to the mental notion or idea of knowledge. On the other hand, a 

definition is the statement of a term’s meaning. Finally, a term is a 

linguistic designation of a concept. Then, a definition is the bridge 

between concept and term.  

As we stated before, terminology works more with translation and 

we need to mention two theories for the creation of terminology. The 

first one the General Theory, which looks for the ambiguity elimination; 

and the other one, the Communicative theory, which intends to ease the 

linguistic, cognitive and communicational dimensions (Bowker, 2001). 

As Sager (1990) suggests, terminology data can be applied in 

Computer-Assisted Translation or stored in online term banks. This 

action is taken because of the usefulness it can provide to translators so 

they can amplify the terminology bank or derive glossaries under 

contextual specifications.  

2.1.9. Glossary 

A glossary refers to “a list of terms in a special subject with 

accompanying definitions” (Raya, 2019). 

As it was said in the previous section, glossaries may result from 

the derivation of terminology banks. Glossaries work with non-fiction 

fields, it means, in any science. Unlike terminology banks, glossaries 
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are more specific because they try to find a contextual meaning, for 

example in books (Swisher, 2014). 

In Computer Assisted Translation, glossaries are used as a source 

of information, bilingual or monolingual, so an equivalent term that is 

not possible to translate can be at least adapted, and that is another 

reason to take into account the glossaries before translating. In a broad 

sense, they offer the opportunity of terms localization besides context. 

In machine translation, glossaries as well as terminology banks, 

must be written in text processors that can be accepted or the usefulness 

would be null. Nowadays, we currently find a lot of text processors and 

even terminology and glossary management systems and generators.  

2.1.10. Machine translation  

Machine translation services are very useful to gain a general 

understanding of a piece of text with the intervention of human 

understanding to avoid mistakes and adverse consequences. 

Machine translation is part of artificial intelligence in Computer 

Assisted Translation (CAT) tools. Additionally, machine translation has 

been a technological development for humanity since the 70’s or even 

before with the war code used in World War II (All Languages Ltd. 

Translators and Interpreters, 2016), but the advances have not been 

enough to reach the complexity of the human mind. 

Due to the power of computers to process big amounts of data, 

productivity in translation can be improved. Some of the improvements 

that machine translation can offer are multilingual support for customer 

service, worldwide communication, E-commerce, and social media. 
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Then, machine translation offers translators the opportunity to 

work with big sources in less time; besides, it helps to avoid mistakes in 

choosing terminology and gives the translator better text control. 

Moreover, it is important to mention that there are different types 

of machine translation; the division is as follows, regarding the quality 

and limitations present in the machine translation.  

 Rule-based machine translation, it is the simplest type of 

machine translation and it works based on the rules, 

specifically, spelling and grammar of both source and target 

text. It looks for predictable results but it requires a high-

level of a human translator intervention. 

 

 Statistical machine translation, it is the type of machine that 

“learns” and applies statistical logic to find coincidences. It 

requires a corpus of text related to the same area of the 

source text, so it examines the coincidences for pairing. The 

more coincidences applied, the more target predictions. It 

also requires a translator to correct the coincidences. 

 

 Hybrid machine translation, as its name suggests, it is a 

combination of the two previous machine translation 

engines. It uses complementary properties of rule-based and 

statistical machine translation to produce an output with 

more similarities between source and target text. It will also 

produce a corpus or memory different from the source 

corpus. As in the other machines, it requires a translator to 

work with.  



 

   41 

 

It is important to point out that any machine translation should not 

be used for official translations. The complexity of the translation 

process can be reduced but without the help of human intervention some 

misunderstandings or linguistic mistakes emerge. Therefore, a translator 

or a group of translators are needed to review the translated text in order 

to correct the errors and provide an appropriate transference of meaning 

as well as bilingual review. 

2.1.11. Omega-T and Translation memories 

After explaining what machine translation is, we need to specify 

one of them. Then, OmegaT is a machine translation that helps to 

produce translation memories. It is a free software that works with Java 

programming language so it may be used on computers that work with 

Windows, Mac or Linux operating systems.  

According to the official website of OmegaT, some of the 

characteristics of this software are: 

 Fuzzy matching 

 Match propagation 

 Simultaneous processing of multiple-file projects 

 Simultaneous use of multiple translation memories 

 User glossaries with recognition of inflected forms  

 Allows the use of online dictionaries (monolingual or 

bilingual) 

One of the most important characteristics of OmegaT is that it 

allows the use of translation memories but also help us to produce our 

own translation memories.  
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According to Goldsmith (2017), a translation memory refers to “a 

database that stores segments of source language text alongside their 

translated counterparts”. They are used as a corpus to be applied in 

translation. However, the translator is able to construct automatically 

and gradually the translation memory while translating.  

Thus, OmegaT, as well as the translation memories, make the 

translation process more organized and faster. It also works to solve the 

problem of meaning out of context under the translator review.  

2.2.  OBJECTIVES 

 

2.2.1. General Objective 

 

- To translate the book “Eritrocitosis Patológica de Altura” 

from Spanish into English by using the appropriate methods 

and resources to contribute to the Cell Biology Unit of the 

Medicine Department at Mayor de San Andres University 

in 2019-2020. 

2.2.2. Specific Objectives 

 

- To analyze the content of the medical book “Eritrocitosis 

Patológica de Altura” in order to determine its function, 

style, register, and tone through the context. 

 

- To build bilingual terminology and glossary lists by 

identifying ambiguous and technical terms in the 

Erythrocytosis field. 

 

- To apply direct and oblique translation methods in the 

process of translation. 
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- To develop a bilingual translation memory as a tool for 

automatic machine translation. 

 

2.3.  JUSTIFICATION 

2.3.1. SOCIAL JUSTIFICATION 

The present supervised work is justified for being a contribution 

to the Cell Biology Unit acting as the beneficiary institution. First, the 

studies of Erythrocytosis in Bolivia made by the Cell Biology Unit will 

be easily promoted to an international level through the development of 

our translation. Besides, we will contribute to the area of translation, 

where we will apply the knowledge acquired in our career to use an 

appropriate method of translation according to the exigency of the text. 

On top of that, our work will also contribute to the construction of 

terminology and glossary data, useful along the process of translation, 

from which we will also obtain a translation memory after using a 

machine translation.  

The CBU is an institution that develops studies to find some 

specific characteristics of the various types of leukemia through bio-

cellular and biomolecular studies. Moreover, its specialists also work to 

get the biological and clinical characterization of High Altitude 

Pathological Erythrocytosis, an area in which our work intends to 

contribute by translating the current findings.  

Therefore, the present justification is mainly focused on the direct 

requirements that the Unit has in order to meet its needs with the 

development of our work. The translation of the book, written by 

Bolivian medical specialists, from Spanish into English is one of the 

most urgent requirements that the unit presents for its development since 

the research publication is one of the sources that promotes research in 
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the Unit. The research findings are shared to contribute to international 

data in medicine due to the particularity of Erythrocytosis in the 

Bolivian territory.  

The book “Eritrocitosis Patológica de Altura” develops in its 

pages the current findings on the description of biological and clinical 

characteristics of pathologies proper from the habitants in high 

territories, as in Bolivian regions that reach 4000 meters above sea level. 

Moreover, it shows the aspects and descriptions of mechanisms 

involved at the molecular level, so the specialist can develop treatment 

and protocol proposals in our region (Amaru, 2016)4. 

Erythrocytosis data gathered through the hard work of specialists 

from our university intends to find a place abroad, thereby, Bolivian 

studies in the area of medicine can serve as information sources, as well 

as any other country's contributions. As the reports of the studies are 

written in Spanish, possibly due to a lack of English language training, 

the translation studies help in the development of the same topic in 

distinct points of view as well as in distinct aspects.  

2.3.2.  THEORETICAL JUSTIFICATION 

On the other hand, our supervised work will also provide a 

contribution to the linguistic aspect, specifically, in translation. The 

knowledge acquired in our career will serve as the main tool to develop 

the translation of the medical book. Besides, the procedures adopted in 

the development of the work will serve as a guide for translation projects 

that have similar characteristics. 

                                                 
4 Own translation from the original book.  
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In fact, translation projects require a great effort of analysis in 

order to address the text to the proper addressee. We seek to contribute 

to the detailed analysis of text in terms of function, style, register, and 

tone. Besides, to show the application of translation methods to translate 

a ST and lead it to a TT as direct and oblique translation methods do in 

any domain. Thus, our work can serve as a reference not only for 

medical books translation but also for any book with the same 

methodological exigency and care. 

Regarding a different aspect, the supervised work will also 

contribute with the creation of a terminological study in medicine and a 

glossary to improve the understanding of the book at the end of the 

translation; both sources as bilingual contributions for the Medicine and 

the Linguistics and Languages Department. 

Additionally, as we are living in the era of technology, we will 

also contribute with a translation memory. All data obtained from the 

translation work with the book together with the terminology, glossary, 

and linguistic structures can be preserved to be developed in future 

books of the CBU. Indeed, future reports can adopt the characteristics 

of English language structure helping local students and doctors to adopt 

a style in writing.  

Finally, we know that our contribution does not solve all 

translation needs at the Medicine Department in the Cell Biology Unit 

but it encourages other professionals from our career to continue with 

similar works and adopt the experiences of this work to promote the 

contributions to the area of translation. 
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2.4. INDICATORS 

Indicators refer to aspects that can be observed and allow to verify that 

an objective was reached showing a result (Tintaya, 2005). Bearing this in 

mind, indicators are required to measure directly and accurately a successful 

research project based on the general and specific objectives achieved. 

In the objectives proposed, we seek to contribute Medicine Department 

of our university by translating the intellectual production of Bolivian 

professionals; through our work, we must share the results using the following 

indicators:  

Chart 3 :  

Variable operationalization. 

Variable Dimension Operational definition Indicators 

Translation 

from 

Spanish into 

English 

 

Transferring of meaning 

from ST into TT following 

translation procedures.  

“Eritrocitosis 

Patológica de Altura” 

book translated from 

Spanish into English in 

2019-2020 

Text analysis 

 

ST analysis to identify 

function, style, register, and 

tone.  

Original samples of ST 

with highlighted key 

terms identifying 

function, style, register 

and tone. 
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Terminology 

and glossary 

Set of named concepts and 

terms in the specialized 

medicine domain. 

Glossary and 

terminology charts 

accompanied of digital 

versions for the machine 

translation. 

Translation 

methods 

application 

Application of direct and 

oblique procedures for the 

treatment of a whole text. 

Samples of text showing 

the translation methods 

and procedures.5 

Translation 

memory 

Database that stores 

segments of ST alongside 

their translated counterparts. 

Digital files gathered 

from the automatic 

machine translation. 

Source: This chart was created by the applicants based on the theory of Newmark (1988), 

Salgado (Salgado, 2017). 

As our chart describes, the indicators will help us to know if each 

objective proposed has been achieved and also how to prove it, this means, 

with one observable result.  

2.5. DELIMITATION AND SCOPE 

The present supervised work comprises the translation of the contents 

in the book “Eritrocitosis Patológica de Altura” from Spanish into English. 

The area of translation is one of the areas in which the Linguistics and 

Languages Department prepares its students. In this area, we will apply the 

direct and oblique translation methods as they were described above. 

The book constitutes an important contribution of Bolivian 

professionals. It comprises twelve chapters from which 3 were already written 

                                                 
5 Samples and analysis of translation in chapter III. 
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in English. Considering this situation, the text analysis, the terminological 

study, and the glossary construction are developed over all of them. 

As the book chosen is the first edition, additional chapters would be 

added to the second edition in the English version. Such additional chapters 

will also be under the investigation lines of the Cell Biology Unit. 

Additionally, tables and figures will be adapted according to the equivalences 

in the bilingual terminology and glossary created.  

In our work, the translation methods and procedures proposed by Vinay 

& Darbelnet (1995) will be applied. In this way, direct and oblique translation 

methods are very important to determine the appropriate way to transfer the 

meaning from the source text into the target text.  They also act in three levels, 

lexis, grammar, and meaning. 

Regarding the place where the work is to be developed, the office of 

LUCC program located on the 9th floor of the Medicine School of Mayor de 

San Andres University is available. In this office, our institutional advisor, 

Doctor Ricardo Amaru, will be available to answer any concern regarding the 

book investigations development and the translation of the reports in each 

chapter. Besides, in the office, all our work hours will be controlled through a 

biometric authentication register from which verifiable data will be obtained 

at the end of the project. 

As the agreement between the Medicine and the Linguistics and 

Languages Department establishes, the minimum number of hours to develop 

a supervised work is 1000 hours. Such time will cover part of the second 

semester of 2019 and part of the first semester of 2020. 

In this project, the first beneficiary will be the Cell Biology Unit as the 

institution with which we are going to work and from which the source text 
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was obtained to be put under the translation process. Additionally, the benefit 

of the project will reach to any other English language specialist in medicine 

and the area of Erythrocytosis having a source of information regarding this 

pathology. Common English people interested in Erythrocytosis will also 

have a benefit to a lesser extent. 

2.6. RESOURCES 

The execution of the project requires some important resources. We, as 

translators, in this case, must make an effort in the selection and search of 

these resources in order to accomplish the objectives of the project.  

 Bibliographic resources  

As any translation project requires, “the documentation is a tool 

to support problem-solving” (Salgado, 2017). Through the revision and 

reading of medical sources and bilingual dictionaries, terminology, and 

glossary books, we will be competent to provide an appropriate 

translation of the book “Eritrocitosis Patológica de Altura”. Besides, 

we are going to avoid common problems of writing such as misspelling, 

syntax mistakes, false cognates or even confusion of meaning. Most of 

these resources will be available online or they will be consulted at the 

library of Medicine Department, especially for medical terminology.  

 Technical and infrastructure resources  

To have daily progress with the project and follow our schedule 

along the proposed time, technical and infrastructural resources were 

required. First, a physical office where a project office can be set, as 

explained above, the LUCC office will be the place of work. On the 

other hand, office equipment will be required, which means, computers 

with internet access. Internet access is particularly important for 
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consultation and search of on-line specialized dictionaries bilingual or 

not. Additionally, a printer, in case we need to print useful information 

for the translation, and, of course, office supplies. Finally, the software 

to make the translation, OmegaT, will be indispensable. It is a free 

software, however, the storage for team working has a cost covered by 

the applicants. 

 Human resources 

The translation project is composed of a team, where each member 

intervenes to contribute to the project. We will need a provider of the 

source text, the translators, the proofreaders, editors, and subject matter 

experts.  

One of the members is the Cell Biology Unit represented by 

Doctor Amaru as the person who provided the source text to be 

translated. Then, the translators; in this case, we, the applicants, are 

going to assume this role as the project is our proposal. At the end of 

every stage of the project, the quality of the translation needs to be 

verified; the project advisors, M. Virginia Coronado and Doctor Ricardo 

Amaru, will be assuming this role. After the revision, applicants, again, 

are going to assume the role of editors of the text. Finally, at the end of 

the translation, the work will be again revised by the subject matter 

expert, Doctor Amaru.  

It is important to mention that each member of the team is 

bilingual or has experience in English language projects. This 

characteristic is very necessary in order to translate and edit a text, so 

the final product can be read with naturalness by any English language 

speaker.  
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 Financial resources  

As in any project, this work will require financial support. For 

bibliographic resources, using online sources, as well as some books at 

the libraries of our university, will be an advantage. In the case of 

technical resources and infrastructure, the Cell Biology Unit will 

provide us a space in the office of LUCC program, besides, Internet 

access and stationery will be available. Personal computers with which 

the work will be developed will be brought by the applicants. Finally, 

daily allowances will be covered by the applicants too.  

2.7.  STRATEGY OF ACTION  

According to Tintaya (2005), the strategy of action is concerned with 

the description of the stages to be followed for the development of the project. 

Since this work is in translation, activities, procedures, and tools will be 

followed according to every translation stage. 

Due to the exigency and the care that the translation of the book 

“Eritrocitosis Patológica de Altura” requires, the specialized and hybrid 

model proposed by Salgado (2017) is going to be taken into account. 

Salgado’s model is based on the models of Campos Plaza & Ortega Arjonilla 

(2005), Montalt & Gonzalez (2007), and Palomares & Galván (2003). The 

model presented in Salgado’s work intends to deal with the translation 

planning process as in any real-life work but, more importantly, it focuses on 

medical translation as well as documentary process (Salgado, 2017). 

2.7.1. Stages  

Salgado’s model will be adapted to our work requirements so we 

can reach our objectives proposed. After analyzing the model, our 

strategy of action is as follows:  
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Stage 1. Reading and comprehension of Source Text 

Stage 2. Glossary and terminology development  

Stage 3. First draft translation 

Stage 4. Review of first draft 

Stage 5. Edition  

Stage 6. Final revision and proofreading 

Stage 7. Second edition   

Stage 8. Delivery of Target Text 

All translation processes are comprised in the stages above. As 

applicants, we intend to develop this work as formal as possible 

following standards in translation procedures to make our contribution 

reliable for the CBU.   

2.7.2. Work plan  

For Tintaya (2005), the work plan is a guide for activities 

sequences and stages to be developed while applying the project 

proposal. Using the model of Tintaya, our proposed objectives, the 

carried-out activities, the methods, the time of work, the resources, and 

the responsible people of the activities are in the following chart 

describing the Supervised work. 
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WORK PLAN 

Objectives  Activities  Method Time Resources  Responsible 

General 

Objective: To 

translate the 

book 

“Eritrocitosis 

Patológica de 

Altura” from 

Spanish into 

English by using 

the appropriate 

methods and 

resources to 

contribute to the 

Cell Biology 

Unit of Medicine 

Department at 

Mayor de San 

Andres 

University in 

2019. 

 To analyze the content of the 

medical book “Eritrocitosis 

Patológica de Altura” in order 

to determine its function, 

style, register, and tone 

through the context. 

Stage 1. Reading and 

comprehension of 

source text  

Deep reading 

1
 t

o
 2

 w
ee

k
s 

 

The book "Eritrocitosis 

Patológica de Altura"  

Notebooks 

Applicants 
Text analysis to 

determine function, 

style, register, and 

tone 

The book "Eritrocitosis 

Patológica de Altura" 

Grammar books  

Medical book  

Notebooks 

To build bilingual 

terminology and glossary lists 

by identifying ambiguous and 

technical terms in the 

Erythrocytosis field. 

Stage 2. Glossary 

and terminology 

development 

Terminology 

identification  

3
 w

ee
k

s 
 

  

Bilingual dictionaries 

Monolingual dictionaries 

Medical books 

Experts consultation 

Encyclopedias 

Articles  

Guides and Websites  

Applicants 

Phraseological units' 

identification 

Cultural terms 

identification  

Glossary and 

terminology charts 

construction 

Text processor software 

 To apply direct and oblique 

translation procedures in the 

process of translation. 

Stage 3. First draft 

translation 

Application of 

translation 

procedures 

2
 t

o
 4

 w
ee

k
s 

 

Books and articles on 

translation 

Monolingual and bilingual 

dictionaries   Applicants 

Machine translation 

application. 

OmegaT software 

Computers  
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To develop a bilingual 

translation memory as a tool 

for translating. 

  

  

  

Glossary and 

terminology loading 

and application 

Stage 4. Review of 

the first draft  

Review of structure, 

syntax and grammar 

as well as cohesion 

and coherence.  

1 to 2 

weeks  

First draft translation 

 

Grammar and Syntax books 

 

Cohesion and coherence 

guidelines 

Applicants  

Academic advisor 

Stage 5. Edition 
Correction of errors 

and mistakes   

1 to 2 

weeks  
Applicants  

Stage 6. Final 

revision and 

proofreading 

Reading of the 

complete draft.  

1 to 2 

weeks  

Second draft translation  

Glossary and terminology 

charts 

Doctor Amaru - 

Proofreader  

Stage 7. 

Second review and 

edition  

Review of comments 

and suggestions 

Correction of errors 

and mistakes  

1 week  

Second draft translation  

Glossary and terminology 

charts 

Grammar and Syntax books 

Cohesion and coherence 

guidelines 

Applicants 

Stage 8. Delivery of 

Target text  

Application of 

agreed format for 

delivery of translated 

text 1 to 2 

weeks  

Computers 

(Microsoft word software, 

OmegaT Software) 

Applicants 

Extraction and 

delivery of 

translation memory  

OmegaT software 

Text processor software 

Computers  

Applicants 
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CHAPTER THREE 

DEVELOPMENT OF THE PROPOSAL 

 

According to Tintaya (2005), the development of the proposal means to 

narrate the activities and the stages we went through as well as experiences we faced 

while working with the institution following our work plan. In this way, the 

description of the activities and experiences will be exposed in this chapter. 

As it will be detailed in our work schedule below, in brief, three terms were 

taken in our work explained as follows: 

Chart 4 

Work at the institution  

Term Dates 
Chapters 

translated 

Worked hours per applicant 

User 1 User 2 

First term 

From August 

26th to 

October 25th    
I - II 282 317 

Second term 

From October 

28th to 

January 31st   

III - IV - V 318 344 

Third term 

From February 

3rd to March 

31st   

VI - VII - 

VIII- IX 
403 369 

TOTAL 
133 days (126 

effective days)  9 chapters 1003 1030 

Note: The term user corresponds to each one of us, the applicants. This term is used by the software 

OmegaT in online teamworking. Source: This chart was created by the applicants based on the work 

developed with the institution.  

In the agreement between the Linguistics and languages department and the 

Faculty of Medicine, the minimum of hours demanded was 1000; the work 

developed comprised 1016 hours (average) and the total hours demanded were 

accomplished working 8 hours per day, from Monday to Friday. 
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The work was developed from August 26th 2019 to March 31st 2020. The 

book translated, after conversion from its original format to a standard one 

comprised 60 pages of source text. From the book, 439 terms in 56 pages were 

extracted and developed to support the translation process. 

3.1. WORK SCHEDULE  

Gantt diagram, suggested by Tintaya (2005) is a useful tool to specify 

the activities shown in the work plan, thus, it will help us to organize each task 

regarding the time needed.  

In our supervised work, time will be divided in three terms following 

the agreement between the Linguistics and Languages Department and the 

Medicine Department to bring the two-month reports during the supervised 

work.  
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Chart 5:  

Preliminary activities for the development of the proposal. 

Project proposal development 

Task 

Months - Weeks 

June July Aug 

3 4 1 2 3 4 1 2 

First and second meeting with Doctor 

Amaru, head of the Cell Biology Unit, in 

order to speak more about the work and 

gather information about the Unit.                  

Search for more institutional information.  
Third meeting with Doctor Amaru.                 

Development of the institutional SWOT 

analysis.  
Development of the project proposal. 

                

Period of project proposal review by 

Linguistics and Languages Department.                 

Chart 6 :  

First term activities and dates of the work. 

First Term 

Task 

Months 

A Sep Oct 

4 1 2 3 4 1 2 3 4 

Reception of the source text in digital 

format. Reading of the source text (ST) to 

be translated.                 

 

Text analysis of the ST by chapters.                 
 

Glossary and terminology charts 

development.                 

 

First draft translation for Chapters I and II.                  

Review of the first draft.                  

Edition of the first draft.                  

Final revision and proofreading of 

translated texts for Chapters I and II.                 

 

Second review and edition for Chapters I 

and II.         
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Chart 7 :  

Second term activities and dates of the work 

Second Term 

Task 

Months 

O Nov Dec Jan 

5 1 2 3 4 1 2 3 4 

First draft translation for Chapters III, IV, 

V, VI, and VII. 
         

Review of the first draft           

Edition of the first draft           

Final revision and proofreading of 

translated texts for Chapters III, IV, V, VI, 

and VII. 

         

Second review and edition for Chapters 

III, IV, V, VI, and VII. 
         

Note: The second week of November was not fully completed due to the political problems 

in La Paz city. 

Chart 8 :  

Third term activities and dates of the work 

Third Term 

Task 

Months 

J Feb March 

5 1 2 3 4 1 2 3 4 

First draft translation for Chapters VIII, 

IX, (X, XI, XII). 
         

Review of the first draft           

Edition of the first draft           

Final revision and proofreading of 

translated texts for Chapters VIII, IX, (X, 

XI, XII). 

         

Second review and edition for VIII, IX, 

(X, XI, XII). 
         

Final review of the complete book and 

delivery.   
         

Note: The last week of March take into account only one day. 
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All the activities shown above constituted our guide to carry out the 

supervised work in order to reach the proposed objectives and bring a final 

and accurate translation to the Cell Biology Unit as a contribution for its 

internal development and international recognition of Bolivian specialists in 

medicine and Erythrocytosis. 

3.2. SEQUENCE OF ACTIVITIES  

According to the specialized and hybrid model of Salgado (2017). The 

activities developed in the present work during the translation process 

consisted in the following eight stages: 1) Reading and comprehension of 

Source Text; 2) Glossary and terminology development; 3) First draft 

translation; 4) Review of the first draft; 5) Edition; 6) Final revision and 

proofreading; 7) Second edition and 8) Delivery of Target Text.  

On top of that, the work was focused on the comprehension of the text 

and the development of the terminology to have a good performance in the 

translation process as it is demanded for the area of medicine. 

3.2.1. First stage: Reading and comprehension of Source Text 

As Newmark (1988) asserts, the process in this stage is part of the 

translator’s job to achieve two purposes, first, to understand what the 

source text is about; and second, to analyze the source text from a 

translator's point of view. 

a) Reading of text  

To begin with, an initial reading was done as an informative 

needs' recognition over the content and particularly the 

terminology. Then, we proceeded with a deep and careful 

reading procedure of the whole book “Eritrocitosis Patológica 
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de Altura” and we also searched for some extra information 

about technical words and concepts. It was helpful not only to 

comprehend the source but also to proceed with the analysis of 

the text. 

Besides, we strongly believe that a translator should always 

be ready and prepared for reading, it is such a great way to get 

the general idea of what the text is about, whom is this text 

addressed to and what is the purpose of this text in order to get 

involved with the context, author and other extra linguistics 

elements of the text. 

 

b) Text analysis  

As it was mentioned in our theoretical framework, the text 

analysis consists of a deep analysis of the source text before 

translating. Therefore, this analysis brought out four key 

elements (function, style, register and tone) that were necessary 

and important to understand the text in order to choose the 

correct and the appropriate translation method. 

With this in mind, an accurate text analysis was made by 

chapters in each term as it is shown in the following chart.  
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Chart 9 :  

Text analysis done in each term. 

 First term Second term Third term 

Chapters I – II III - IV – V 

VI - VII - 

VIII - IX 

 

Function Informative Informative Informative 

Style Descriptive Descriptive Descriptive 

Register Technical Technical Technical 

Tone Neutral Neutral Neutral 

Source: This chart was created by the applicants based on the analysis 

developed following the theory of Newmark (1988). 

 

As a result of the analysis, we concluded that the book 

“Eritrocitosis Patológica de Altura” is informative because of the use 

of impersonal forms in the whole text and because of being a scientific 

text. Then, the style is descriptive thanks to the number of adjectives 

used next to the terms in the whole text. After that, the register is 

technical owing to the use of terms belonging to medicine, biology, 

chemistry, and other specific specialized fields. Finally, the tone is 

neutral due to the way that this book was written; it shows the facts in a 

third person, without involving the reader directly into the book facts, and 

there are no emotional expressions. 

3.2.2. Second stage: Glossary and terminology development 

In this stage, it was the right time to identify the technical and 

unknown terminology related to Medicine, Sociology, Biology, 

Chemistry among other areas in order to start building up a specific 

glossary and terminology list of the Cell Biology Unit`s book.  
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Therefore, after the first stage was done, the second one started 

carefully, step by step as it follows.  

a) Terminology identification 

 

For this activity, the ST was read again independently by 

chapters to identify mainly terms that were not understood 

because of the field, and terms that may cause difficulties at the 

moment of translating; for example: eritrocitosis, cardiopatía, 

leucocito, sangre venosa, radicatoria, etc. or even terms from 

other fields, such as, cromatografía, caja petri, nativos, etc., 

besides, acronyms were included.     

Once the terms were identified by highlighting them, they 

were collected in charts to develop their definition and other 

characteristics that will be explained later.  
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Figure 4:  

Example of terminology identification procedure.  

Source: Amaru (2016, p. 15). 

b) Phraseological units' identification 

During this process of identification, we were not able to 

find phraseological units. To justify this, we need to refer to the 

definition of a phraseological unit. For Corpas (1996), it refers 

to lexical units formed by more than two graphic words which 

are characterized by their high frequency of use, and the co-

appearance of their component elements; for its 

institutionalization, understood in terms of semantic fixation 

and specialization; for its potential idiomaticity and variation; 

as well as the degree to which all these aspects occur in the 

different types. 
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Due to the register of the source text, the presence of these 

units is not evident and there was no need to compile them. 

 

c) Cultural terms identification 

As well as in the previous subsection, in specialized 

translation it is not usual to find cultural terms, for the simple 

reason of the internationalization of scientific knowledge. 

Bearing this in mind, cultural terms were not found in this book 

owing to the register and its specialized information. Thus, 

there was no need to look for these kinds of terms or for some 

extra information.  

d) Glossary and terminology charts construction  

Subsequently, we started with the elaboration of the 

glossary and terminology chart.   Therefore, one more reading 

of the chapter to be translated was made and the identified 

terms were listed following the order of appearance in the 

source text. Moreover, by using the software Microsoft Excel, 

we decided to use the chart referred by Maldonado (2012) as it 

is very complete and is a helpful tool to have all necessary 

elements for a terminology processing.  
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Chart 10 :  

Maldonado's terminological study model. 

Terminological Study 

N° 
Spanish 

Entry 

Grammatical 

Category 

Etymology 
Area Definition Source 

English 

Equivalent 
Observations 

Origin Meaning 

          

          

          

          

Source: Proposal for a terminological study by Maldonado (2012, p. 32). 

The 9 elements in the chart are the following ones:  

 The N°, to count the number of identified terms by 

chapter. 

 The Spanish entry, to list the terms identified and 

highlighted in the ST.  

 The grammatical category or part of speech the terms 

belong to, including the way they function in a sentence 

in case they are compound terms. 

 The etymology, where origin stands for the language or 

languages the entry comes from, and meaning to describe 

the etymological meaning of the word components. 

 The area, to determine the field where the term is used. 

 The definition, which implies the conceptual features of 

the term. 

 The source, which can provide more information about 

the term.  
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 The English equivalent, which comes once the previous 

steps were done. 

 Observations, which may appear after all element's 

identification.  

Then, with the terms listed, the grammatical category and 

etymology were determined with etymological dictionaries; 

monolingual dictionaries were helpful for identifying the area and 

getting a simple definition. Additionally, to have more information, we 

searched for medical dictionaries, books, and websites. Unfortunately, 

the equivalent was not always present in reading, so we had to read more 

to look for the appropriate term to work in the translation; we found that 

problem in compound terms.  

Figure 5: 

English Online Etymology Dictionary used in the work. 

Source : https://www.etymonline.com/ 

 

https://www.etymonline.com/
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Figure 6:  

Spanish Online Etymological Dictionary used in the work. 

Source : http://etimologias.dechile.net/ 

Besides, the use of reliable sources of information was important 

to have an adequate translation; sources like Dictionary.com 

(dictionary.com) and Collins (collinsdictionary.com), and bilingual 

dictionaries such as Linguee (linguee.es) or terminological databases 

such as Termium Plus offered a lot of information. 

Figure 7:  

Bilingual Dictionary Linguee used in the work. 

Source : https://www.linguee.es/ 

 

http://etimologias.dechile.net/
https://www.linguee.es/
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Figure 8: 

Termium Plus database used for consultation in the work.  

Source : https://www.btb.termiumplus.gc.ca/ 

3.2.3. Third stage: First draft translation  

Once we figured out the source text and made the glossary and 

terminology, we were ready to start with the first draft translation of the 

book “Eritrocitosis Patológica de Altura”. Therefore, to develop this 

process correctly, the following steps were considered accurately. 

a) Application of translation procedures 

For a better understanding, it is important to have a clear 

idea of what is the exact difference between translation 

procedures and methods. According to Newmark (1988) a 

translation method is applied to the whole text to be translated 

and translation procedures are used for each single sentence. 

Bearing this in mind, first, we had to analyze carefully the 

whole text in order to choose the most reliable translation 

method. Thus, the methods selected according to the text 

https://www.btb.termiumplus.gc.ca/
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analysis were Direct and Oblique, established by Vinay & 

Darbelnet (1995), due to the specialized and technical medical 

translation and in order to avoid deviation because of the 

nearest target meaning translation to the source text. 

Besides, the use of the combination of both methods (Direct 

and Oblique) was ideal to obtain the most accurate final 

product, also because of the book’s requirements. As the 

authors mentioned before, a direct translation method is the one 

that is focused on word by word translation from the original 

text into the target text translation without modifications. It 

means the source text is equal as the original one. In contrast, 

an oblique translation method includes the translator`s 

background knowledge for interpreting the message, creating a 

summarize of the source text, and some other translator`s skills.  

On the contrary, the translation procedures in these methods 

are Borrowing, Calque and Literal translation for the direct 

method. Additionally, the Transposition, Modulation, 

Equivalence, and Adaptation for the oblique method.  

These procedures can be used more than once in the 

translation of a book due to the complexity of the language 

used, and the amount of content. We found it necessary to use 

a combination of these procedures in some paragraphs and just 

one type in some others.  

Some examples of procedures applied in the translation are 

exposed below:  
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 Direct method 

 Borrowing 

This procedure is characterized for maintaining a term 

in both source text and target text without modifications, 

for example:  

Chart 11:  

Example of borrowing procedure applied in the translation.  

Source text Target text 

Las poblaciones nativas del Tíbet y 

Los Andes colonizaron dichas 

formaciones desde hace 25.000 y 

11.000 años atrás, respectivamente. 

The Tibet and Andes native 

inhabitants settled these areas 

between 25000 and 11000 years 

ago, respectively. 

Note: Terminology is kept specially for proper nouns. Source:This 

example was taken from Amaru (2016, p. 15). 

 Calque 

A special type of borrowing consisting in borrowing 

an expression from the source text and translating 

literally each element. The formal structure of the source 

text is transferred into the target language by making 

ending spelling adaptations in the target language 

responding to the local pronunciation. As you can see in 

the below examples. 



 

   71 

 

Chart 12:  

Application of calque procedure at lexical level.  

Source text Target text  

Oncohematológica   

Trombocitosis 

Hematopoyética 

Crónica 

Mutación 

Onco-hematological  

Thrombocytosis 

Hematopoietic 

Chronic 

Mutation 

Note: Most of the terms correspond to medical field with spelling 

adaptations. Source: These examples were taken from Amaru 

(2016). 

 Literal 

It is one of the most known procedures by not only 

professionals related to the area of translation but also 

professionals from other areas. It is because the term 

itself refers to a formal equivalence of a SLT into a TLT 

with basic shifts [adj + n] from the source text to the 

target translated text and basic grammatical changes. 

Chart 13:  

Application of Literal procedure in the work.  

ST La prevalencia de esta enfermedad difiere de acuerdo a la región, 

TT The prevalence of this medical condition differs according to the region, 

ST 
el tiempo de residencia y la altura de radicatoria. 

TT the residence time and the living altitude. 

Note: The order of translated words is mostly the same as in the ST, 

except in adj + n group. Source: This example was taken from Amaru 

(2016, p. 15). 
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 Oblique method 

 Transposition  

This procedure is present when replacing a word 

category in the SL with another category in the TT 

without changing meaning. Transposition can also occur 

at a syntactical level with compound sentences, for 

example, relocating a subordinate clause or two or 

modifiers of a noun. Here is an example. 

Chart 14:  

Application of Transposition procedure in the work. 

ST Generalmente, se realizan 3 sesiones de flebotomía de 450 ml 

TT Usually, 3 sessions of 450 ml phlebotomy are carried out 

ST en cada paciente, esto con una frecuencia semanal 

TT in each patient with a weekly basis, 

ST hasta alcanzar valores de hemoglobina inferiores a 18 g/dl 

TT until the hemoglobin values are lower than 18 g/dl. 

Note: Green arrows show the words replacement in a different 

category but keeping the meaning. Source: This example was taken 

from Amaru (2016, p. 71). 

 Modulation  

To define it, it is needed to say that modulation 

procedure includes a high translators context 

involvement because it requires changing the form of the 

message through a change in perspective and with 

transposition, in some cases modulation may be optional, 
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while in others it is obligatory since in some contexts 

where a literal or transposed translation may still sound 

awkward in the TL. It means that the translator must 

work with semantic shift, logic, change of symbols, and 

some other changes, but keeping the main idea of the ST. 

Due to the type of book we worked with, we were not 

able to find strong examples of this procedure.  

 Equivalence  

It is also known as reformulation and it produces an 

equivalent text in the target language by using 

completely different stylistic and structural methods. 

Most equivalences are fixed and include idioms, prover 

In our work, there were no cases of this procedure as 

it is normally applied in texts out of scientific knowledge.  

 Adaptation 

This procedure is used when the simple translation of 

the source text into the target text is not enough to keep 

the function, the style, the register and the tone because 

of the difference that may exist in terms of cultural issues.  

It means that thanks to a variety of cultures around the 

world, translators are forced to interpret the message and 

be able to transfer it carefully taking into account the 

context of the target language, culture, and some other 

aspects to create an appropriate translation.  
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As Newmark, P. (1988) points out, adaptation is used 

for translating plays, comedies and poetry. So, it is 

necessary to find cultural ‘equivalents’ to treat the text. 

The translation of a scientific book in the area of 

medicine does not consider this procedure.  

b) Machine translation application 

To make an accurate translation and to be more efficient 

with the work, we used a machine translation software, 

OMEGAT. It was a useful tool for translating not only for 

segmenting each sentence of the source text to be translated but 

also for helping with the rapid onset of the terminology, 

glossary and some dictionaries uploaded before translating.  

Figure 9: 

OmegaT machine translation software icon. 

Source: https://omegat.org/ 

Thus, the way we made our translation was chapter by 

chapter. It means that first, we had to rewrite the source text, 

by chapters, under an odt format6 because the original one was 

in a pdf format7. This conversion was done with the Microsoft 

                                                 
6 ODT: OpenDocument format is a file extension readable and editable with a word processing software.  
7 PDF: Portable Document Format is a file extension with does not allow edition of text or images.  

https://omegat.org/
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Word software due to the machine translation requirements. 

Then, once we have got the text in the format needed, we 

created one project in our computers under the name of 

PROJECT 1. Inside this folder, the machine translation 

software creates by itself a set of folders to upload specific 

files. 

Figure 10:  

The main project folder. 

Source: This figure was created by the applicants.  

Figure 11:  

Project’s source folder. 

 

Note: It is the folder where the ST was uploaded. Source: This figure was 

created by the applicants.  
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The folders created inside the main folder are: 

 Dictionary: to upload online dictionaries, specialized or 

not. For our work, we used the Concise Oxford Thesaurus.  

 Glossary: to upload the glossary we made under txt format8. 

These were made with the information gathered in the 

terminology processing.  

 Omegat: this folder files information of the whole 

translation project, such as words or structures that are 

repeated along the source and target text. It also saves the 

information of words that are avoided.  

 Source: to upload the chapters to be translated. As it was 

mentioned, these files were under the odt format.  

 Target: this folder is to store the target text once the 

translation is finished.  

 TM: in this case, this folder is to upload the translation 

memories that we created once the terminology processing 

of every term in the chapters was finished. The translation 

memories are very important for our work due to the 

application they offer for other projects.   

 

c) Glossary and terminology loading and application 

As we mentioned before, OMEGAT was an excellent 

software for translating the complete book of this project. 

Therefore, after creating the PROJECT 1 and uploading it with 

the SOURCE, we started uploading the glossary and 

                                                 
8 TXT is a file extension in which words can be encoded for specific software.  
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terminology that we already created before in the second stage. 

For loading them, some steps had to be followed:  

 First, to change them from Excel chart into a .txt format. 

This format is the one accepted for the translation machine 

in the Glossary Folder (Figure 12). 

Figure 12:  

Example of glossary construction. 

Note: The construction of glossary implies to take into account the 

Spanish entry, English equivalent, and definition. Source: This figure was 

created by the applicants. 

 Second, to create two extra txt files taken from the Spanish 

entry and the English equivalent to create the translation 

memory. For this part we used the LF Aligner software to 

get the file under the tmx format (Figure 13). 
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Figure 13:  

LF Aligner software. 

Note: This software creates the translation memories with TMX format. 

Source: This figure was created by the applicants.  

 Finally, to open the translation project, PROJECT 1, in the 

machine translation software to update the available files 

created, so then it can start using them while translating 

(Figure 14). 

Figure 14:  

PROJECT 1 folder to be open in OmegaT 

 
Note: The folder previously created. Source: This figure was created by the 

applicants.  
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To sum up, we have first created the project in the machine 

translation software. Then, we generated the files necessary to upload 

them in the folders of Glossary and TM, previously mentioned; these 

files are constructed with the terminology processing. We also uploaded 

an online dictionary and finally the source text in odt format.  

With these files we could start with the translation of the book 

“Eritrocitosis Patológicas de Altura”; in this way making the first draft 

translation. After the complete chapter translation, we had to export it 

from the machine translation software into an odt format file; it was 

stored automatically in the target folder.  

Figure 15:  

Example of the first chapter translation with OmegaT. 

Source: This figure was created by the applicants.  

3.2.4. Fourth stage: Review of the first draft 

a) Review of structure, syntax and grammar as well as 

cohesion and coherence 

The previous stages were performed by us, the applicants, 

but this stage was done by us and by our academic advisor, 
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Professor Virginia Coronado. We worked together to obtain an 

accurate first draft translation.  

As we were two applicants, we divided each chapter into 

two parts to be translated but being careful with the essence of 

the text. With this in mind, once we finished the draft of each 

chapter in the OMEGA T software, we sat down together with 

our computers to discuss the procedures we followed and the 

draft obtained. We checked the structure, syntax, grammar, 

cohesion, and coherence in our translation. 

The way that we made those revisions was by reading aloud 

the English translation draft while the other applicant was 

reading in a quiet voice the source text at the same time. It was 

done by rotation; it means that each of us had to read aloud the 

part of the translation made.  

Besides, while we were reading each translated chapter in 

English and Spanish, we were analyzing and revisioning 

carefully, taking into account our previous text analysis, 

sentence by sentence of the translation that was done. And, if 

we had some doubts about one specific point, structure, 

grammar, method, procedure, after discussion, we made the 

necessary corrections in the machine translation software.  

On the other hand, we extracted the chapter reviewed by us 

from the machine translation in an odt format on each 

computer. Finally, we collected them in one single document 

in order to hand in it to our academic advisor. This file had to 

be as similar as possible in comparison to the source text 

regarding the text format, charts and figures. 
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The purpose of making this first revision to our translation 

draft before our advisor’s correction was in order to make sure 

that we had the same understanding of the text and translation. 

In this way, we could go over the next stages for having a 

suitable final product.  

3.2.5. Fifth stage: Edition 

One of the most striking features of getting a good translation 

product is to make a detailed edition taking into account the comments 

from other professionals in the translation area. We think that if the 

target translation product has some comments, as translators, we must 

be prepared to receive them in a positive way so we can be better 

professionals. 

a) Correction of errors and mistakes 

After the revision of our advisor, we were provided with 

some comments in our drafts, digital or printed. We, as 

applicants, were in charge of the corrections paying attention 

to the revision of our advisor. Most of these comments included 

mistakes of spelling, grammar, and wrong translation 

procedures; fortunately, they had little affectation to the sense 

of the text in most of the cases.  

To make the edition of the draft, we meet again to read each 

part where we had made mistakes. If it was needed, we read 

again the source text and looked for more information or even 

equivalents to avoid Spanish structures.  
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3.2.6. Sixth stage: Final revision and proofreading   

This stage was done by not only us but also our advisors, our 

institutional advisor Doctor Amaru and our academic advisor Professor 

Coronado. We needed their participation in this stage to have an 

improved translation content. As all known, final revision and 

proofreading are essential in the process of translating books.  

a) Reading of the complete draft 

This stage was also carried out by the applicants and the 

academic advisor. It means that we worked together again for 

making the final revision and proofreading of our translation. 

In this case, there were not many comments from our advisor 

after the edition we made.  

On top of that, we sent the translated and edited chapters to 

our institutional advisor, Doctor Amaru, via email so he can 

give us any feedback as a specialist in the area of cell biology 

studies and as the principal author of the book; after his 

proofreading, we would be ready for the seventh stage.  

3.2.7. Seventh stage: Second review and edition 

In this stage, we needed to work online due to the coronavirus 

pandemic. Then, we met with our institutional advisor, Doctor Amaru 

and one of his collaborators, Daniela Paton, using Google Meet. The 

objective of this meeting was to receive any comment from both of them 

regarding the quality of the translation and its content.   
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a) Review of comments and suggestions 

In the meeting, we received positive comments regarding 

the translation and our final memory work. Doctor Amaru 

expressed his conformity and happiness with the work we 

developed and let us know that we can finish with the 

supervised work. However, Mrs. Paton suggested us to be 

careful with the equivalent of the acronym EPA as there is a 

second equivalent to use for the CBU written productions.  

b) Correction of errors and mistakes 

Considering the comments in the meeting, we found that we 

needed to correct two things. First, the term HAPE was used as 

acronym of High Altitude Pathological Erythrocytosis, 

translation of Eritrocitosis Patológica de Altura (EPA). After 

searching for more information, the problem with the use of 

this term was that it can also be used in a different context of 

hematology studies in high altitude scenarios, as in the case of 

Re-entry HAPE which is used for Edema Pulmonar de Retorno 

a la Altura. In this case, HAPE may cause confusion if it is 

used instead of EPA in English language texts. To correct this, 

we preferred to use EPA, so CBU can continue using this 

acronym in future reports paying attention to the Spanish use 

of it as it may mean Edema Pulmonar Adulto.  

In the same way, Secondary Erythrocytosis or SE in the 

translation is also translated with the acronym ES, which give 

us the meaning of Eritrocitosis Secundaria in its Spanish 

version, but in some other writings of CBU, the acronym ES is 

preferred in English language reports.  



 

   84 

 

Finally, after checking once more the translations 

comparing them with the ST, we were advised by our academic 

advisor to verify one term that we omitted, altura de 

radicatoria. In one chapter, we found that it was translated as 

altitude, however, after checking our terminological study, the 

appropriate translation was living altitude. As it did not 

represent too much effort, it was corrected as it should.  

3.2.8.  Eighth stage: Delivery of Target text 

According to Salgado (2017) it is very important to agree with our 

institutional advisor the way in which the target text will be delivered in 

order to avoid some future misunderstandings between us. Then, as it is 

the final stage of our work, we do not have to forget this part as 

translators.   

a) Application of agreed format for delivery of translated text 

After some previous meetings with our institutional advisor 

and some other collaborators at the Cell Biology Unit, we 

agreed that the final delivery format of the translated book 

“High Altitude Pathological Erythrocytosis”, would be doc 

format9 in digital and physical format. It means that we did not 

have to deliver the target translation product as it was in the 

original document (two-column text in pdf format), but we had 

to respect the same format of charts, which were included in 

the book.  

On the other hand, some other additional tools such as 

terminology and glossary charts as well as translation 

                                                 
9 DOC is a file extension readable and editable with a word processing software. It is similar to ODT.  
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memories have to be delivered under their original formats for 

further translation usage at the institution.  

Then, all odt files extracted after translations in the OmegaT 

machine translation were converted to doc format using the 

online file converter, online-convert.com. In this way, each 

chapter would be easily available for the CBU members. 

Regarding the terminology and glossary charts, they were 

extracted first in .doc format for edition and in pdf format for 

delivery.  

All files needed edition for margins, font and text 

distribution for cells and paragraphs. For the text itself, we used 

2,5 cm. for top and bottom margin and 3 cm. for left and right 

margins, then, Times New Roman Font N°11 for all text, 

except for cells in charts, which were N°8 or N°7. We kept the 

text justified and centered most of the cells text. The format in 

the target text followed formal characteristics but with the 

possibility to be edited by the CBU collaborators.  

b) Extraction and delivery of translation memory 

As explained previously, one of our objectives was to 

generate a translation memory. The OmegaT machine 

translation is characterized for developing its own translation 

memory even with the memory we created. It means that after 

finishing any project with this software, a translation memory 

will be available to be reused in a different project.  

Thus, after the book translation was done, we were able to 

find new translation memories in the TM folder of the project 
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in our computers, which are part of our contribution to the Cell 

Biology Unit. These memories were extracted in its tmx format 

to be read with a tmx file processor. 

3.3. ACHIEVEMENTS  

As Tintaya (2005) mentions in his book, it is important to add those 

achievements that were met in the whole process of the development of the 

work. Therefore, in this section our every single achievement not only project 

achievements, but also some personal achievements will be shown.  

Due to the knowledge acquired along with our studies at the Linguistics 

and Languages Department, we were able to develop the translation project. 

At the end of the project, we produced nine translated chapters of the book 

“Eritrocitosis Patológica de Altura”, which comprised 60 pages of source 

text. Additionally, we developed 446 terms in our terminological study to use 

them in the glossary of the project and the translation memories. Finally, we 

also gathered 21 translation memories resulting from the whole translation 

project. 

Therefore, to finish this translation project successfully, we 

accomplished 4 achievements during the whole process of the book`s 

translation. Those achievements will be shown below. 

a) Text analysis 

The text analysis was the first activity carried out for each 

chapter. Having on mind Newmark’s key elements (1988), the 

analysis shows some terms and phrases that allow us to identify 

the function, the style, the register, and the tone in the book.  

Some examples of each element will be shown below:  
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Chart 15:  

Example of the indicators of the Informative function. 

Function: Informative 

Para establecer las características biológicas de la Eritrocitosis Patológica 

de Altura (EPA), se obtuvo muestras de sangre periférica y aspirado de 

médula ósea de 10 personas saludables como controles normales (CN) y 

30 de pacientes con eritrocitosis patológicas (EPA, ES y PV), todos ellos 

con radicatoria en las ciudades de La Paz y El Alto a 3.600 y 4.000 m.s.n.m. 

respectivamente. 

Indicators: Scientific terms. Impersonal forms. 

Source: This example was taken from Amaru (2016, p. 21). 

Chart 16:  

Example of the indicators of the Descriptive style. 

Style: Descriptive 

En la actualidad, se estima que, en el mundo, alrededor de unos 140 millones de 

personas viven en regiones superiores a 2.500 msnm de los cuales 35 millones 

radican en Los Andes y 80 millones en Asia, incluyendo China y Asia Central. 

En la práctica clínica, es necesario realizar un diagnóstico diferencial entre las 3 

principales eritrocitosis patológicas: ES, EPA y PV. Probablemente estas 3 

eritrocitosis comprenden el 99% de todas las eritrocitosis patológicas propias de 

los habitantes en grandes alturas. 

Indicators: There is a considerable number of adjectives.  

Source: This example was taken from Amaru (2016, pp. 15, 16). 
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Chart 17:  

Example of the indicators of the Technical register. 

Register: Technical 

La determinación de eritropoyetina sérica se realizó con el método de 

ELISA, utilizando Kit comercial (R&D System, USA) y un lector Stat Fax 

2100 (Awareness Technologies Inc., USA), estos datos fueron revalidados 

con la técnica de quimioluminiscencia. 

Indicators: In the example, we can observe that just in a sentence we have 

a considerable number of technical terms.  

Source:  This example was taken from Amaru (2016, p. 22). 

Chart 18:  

Example of the indictors of the Neutral tone. 

Tone: Neutral 

Los signos de la hipervolemia se caracterizaron por facies pletórica, 

ingurgitación venosa y edema en miembros inferiores. Estos signos se 

reflejaron con mayor intensidad en pacientes con hemoglobina / 

hematocrito muy incrementados. 

Indicators: Looking at the terms in italics, we may observe that they are 

merely technical, they do not express any emotion.  

Source: This example was taken from Amaru (2016, p. 31). 

b) Terminological study and glossary 

As the terminological study was done before for every 

chapter, at the end of the translation it became a collection of 

words to use as a glossary. Therefore, we obtained a list of 

specialized and technical words from different areas, but 

mainly from Medicine, Biology, and Chemistry. Following 
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linguistic and lexicographic studies, we took into account a 

macrostructure and microstructure to construct the glossary 

from the terminology processing.  

In the macrostructure, noting the number of words, in this 

case is 439 entries; the type of terms which are divided between 

simple and compound; and the organization of' the words is 

alphabetical. 

In the microstructure, the entries are simple or compound 

words in the SL (Spanish); next to them, their equivalents in 

the TL (English); both are located and written in the same way 

as the main entry. After that, the grammatical category is 

written in Italics. Finally, the definition has the meaning of the 

entry according to the semantic field. For example: 

Chart 19:  

Example of the glossary constructed based on the terminological study. 

Spanish 

Entry 

English 

Equivalent  

Grammatical 

Category   
Definition  

Eco doppler 
Doppler 

Echocardiography 
Noun 

It produces an accurate 

assessment of the direction of 

blood flow and the velocity of 

blood and cardiac tissue at any 

arbitrary point using the Doppler 

effect. It is a powerful tool to 

assess cardiovascular physiology 

and function. 

Hipobárico Hypobaric Adj. 

Referred to gases under less than 

atmospheric pressure, or to 

solutions of lower specific gravity 
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than another taken as a standard of 

reference. 

Via 

endovenosa 
Intravenous (IV) Noun 

Into a vein. Intravenous (IV) 

medications are solutions 

administered directly into the 

venous circulation via a syringe or 

intravenous catheter (tube). 

ASA ASA Noun 

Acetylsalicylic acid, a common 

nonsteroidal anti-inflammatory 

drug used to relieve pain and 

reduce fever, and specifically 

prescribed for rheumatic and 

arthritic disorders. 

Source: This chart was created by the applicants. 

c) Analysis of the translation  

Once we finish the translation with the approval of the 

proofreader and the institution, we proceed with the analysis of 

the translation. This was made in order to be sure about the 

identification of the translation methods and procedures used 

in our work. It allows us to compare and to exemplify the 

treatment of the source text until it was translated and edited. 

In addition, we can identify the procedure that was used the 

most along the translation work. 

This analysis was carried out in the following way: we first 

put together source and target text samples, we identified the 

procedures applied in the translation, and finally, we developed 

an explanation of the analysis done. Below some examples will 

be developed. 
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Example 1.  

Chart 20:  

Analysis of the translation procedures applied. 

ST La tierra, desde su formación, ha estado marcada por  

TT The earth, since the ancient origins, has been determined by 

ST acontecimientos importantes tales como la 

TT important phenomena such as the 

ST formación de las montañas del Himalaya (Tíbet) entre 245 a 65  

TT Himalayas mountains formation (in the Tibet) between 245 to 65 

ST millones de años y la formación de la Cordillera de Los Andes 

TT millions of years and the Andean mountain range 

ST entre 138 a 65 millones de años.  

TT between 138 to 65 million of years. 

Source: The ST example was taken form Amaru (2016, p. 15) and the TT 

equivalent is taken from our own translation work. 

Identified procedures: 

 Direct method 

 Borrowing in black letters  

 Calque in underlined black letters 

 Literal in black letters with a double underline 

 

 Oblique method 

 Transposition in red letters  
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 Modulation in green letters10 

 Equivalence in blue letters 

 Adaptation in purple letters 

* The crossed-out words were omitted. 

In this example, the direct method was applied as it was 

required; we found that the use of the literal procedure is most 

common, following the original structure of the source text. In 

some cases, due to other procedures, some words were omitted. 

There were few cases of calques and borrowings as they are 

normally used in proper nouns. 

On the other hand, in the oblique method, the transposition 

procedure was mostly used to respect the syntactical order of 

words, which varies from one language to the other one. This 

is evident in the transposition of noun-adjective. For 

modulation, it was almost not used but we applied this 

procedure where literal translation was not enough; we needed 

to modify the elements translated considering the context. As 

it was previously noted, equivalence and adaptation do not 

apply to our work.  

  

                                                 
10 These examples may not be considered modulation cases as they are weak or even do not seem 

modulation.  
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Example 2. 

Chart 21 :  

Analysis of the translation procedures applied.  

ST La deficiencia de hierro es frecuente en donantes voluntarios 

TT Iron deficiency is common in volunteer donors 

ST para Bancos de Sangre y en pacientes con Policitemia Vera, 

TT for blood banks and in patients with Polycythaemia Vera.  

ST estos últimos disminuyen su reserva de hierro debido a  

TT these last cases decrease their iron reservoir due to 

ST las constantes flebotomías. En una etapa inicial de esta deficiencia, 

TT constant phlebotomies. In the initial stage of this deficiency, 

ST el nivel de ferritina sérica es el indicador más fidedigno 

TT the level of serum ferritin is the most reliable indicator 

ST de la reserva de hierro, pero en un estadio avanzado, 

TT of iron reservoir, but in an advanced stage,  

ST se debe considerar también el VCM de los eritrocitos. 

TT 
the MCV of erythrocytes should also be considered. 

Source: The ST example was taken from Amaru (2016, p. 71) and the TT 

equivalent is taken from our own translation work.  

Identified procedures: 

 Direct method 

 Borrowing in black letters  
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 Calque in underlined black letters 

 Literal in black letters with a double underline 

 

 Oblique method 

 Transposition in red letters  

 Modulation in green letters11 

 Equivalence in blue letters 

 Adaptation in purple letters 

* The crossed-out words were omitted. 

In this case, this example is completely technical, for this 

case the direct method was used to not deviate the meaning of 

the text. Then, literal procedure was the most advisable for this 

piece. Regarding the oblique method, transposition was the 

most used procedure to keep the tone and function as in the ST. 

Finally, modulation was used in two cases to change the form 

of literality. 

d) Translation memories 

As explained in our activities developed, the translation 

memories were constructed from our terminological study; it 

means one memory per chapter. The software OmegaT allowed 

us to work with these memories along the project enabling the 

automatic translation for some simple and compound terms. 

However, we have gotten three extra memories due to changes 

we made in the translation project applying our procedures. 

                                                 
11 These examples may not be considered modulation cases as they are weak or even do not seem to be 

modulation. 
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Then, while translating, every rendered segment was kept 

and added to the same memory. As a result, working in two 

computers but in one single project, we obtained 21 translation 

memories for the area of medicine but specifically cell biology 

and hematology studies.  

Translation memories are read only digitally, but we are 

going to add their internal functionality below to exemplify it 

and as a digital annex. 

Figure 16 :  

Translation memory example. 

 

Note: Translation memory read using Eazy Po software. 
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3.4. EXPERIENCES 

Working with the Cell Biology Unit of our university was an important 

opportunity to apply the knowledge acquired along with our studies at the 

Linguistics and Languages department. Furthermore, this knowledge 

increased in each stage and activity. In other words, during the long journey 

of this project, we as teamwork faced several experiences from day to day. 

Some of them were positive and others negative, but in general, we keep with 

us the positive ones. 

To start our work, it was necessary to read a lot for the complexity of 

the terminology in the book, which carried words that were not usual in our 

speech. We also noticed that the writing in the source book had some spelling 

and syntactic errors which interrupted the flow of reading as well as the 

comprehension, for example, long sentences or even paragraphs composed by 

one single sentence, lack of parallelism, and use of acronyms. Dealing with 

these problems required from us an effort for keeping the essence of the text; 

this challenge included reading as the main task. 

We learned a lot not only from the book's content but also from the 

sources that were consulted, increasing in this way our personal background 

in the area of cell biology, hematology and medicine. It let us know about 

High Altitude Pathological Erythrocytosis disease and its classification such 

as Primary Erythrocytosis, and Polycythemia Vera, among others. Besides, 

working as a team, we learnt some unknown words for one member but well-

known for the other and vice versa, this was thanks to the research we made 

by ourselves separately. Thus, it was a big and exciting experience learning 

from each other in a new area.  

During the translation, we needed to make sure that our product was 

appropriate for the institution. For this we needed to develop and improve 
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personal skills such as adaptability, problem-solving, teamworking, tolerance, 

seriousness, responsibility, initiative, and curiosity. It was such a great 

experience not only for those moments but also for the rest of our personal 

and professional life.   

Unfortunately, during the development of our supervised work, we 

faced three events that caused a delay in our work and the conclusion of the 

project that we did not and could not foresee. The first one was due to the 

political conflicts in November 2019; in this period, we lost four days of work 

because the institution and the university closed but there were also delays in 

our arrival to the institution. The second one was due to the break at the end 

of the year, where the university and the Cell Biology Unit stopped activities 

from mid-December to mid-January. The last event was due to the pandemic 

coronavirus causing a quarantine. These three periods affected our calendar, 

and the proofreading and the final edition of the chapters as we could not meet 

our academic nor institutional advisor. Despite these problems, our academic 

advisor and the team at the CBU were kind and very patient with us.  

In general, we had a good opportunity to translate a specialized book 

written by Bolivian doctors who work and do research at our university. In 

fact, the project helps us to improve our abilities as translators, to increase our 

background knowledge, to become better in spite of problems putting in 

practice what we learnt, at the university with our professors, in real life. We 

agree that every trouble is one step to become better in what you always dream 

to be. 
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CHAPTER FOUR 

RESULTS 

  

Our translation project accomplished all the objectives proposed, paying 

attention to the requirements of the institution in our step-by-step sequence of 

activities. We also respected carefully the agreement signed between the Medicine 

and Linguistics Department completing the demanded hours of work effectively.   

Bearing this in mind, at the end of our work, we were able to accomplish 

successfully our general objective:  

“To translate the book “Eritrocitosis Patológica de Altura” from Spanish 

into English by using the appropriate methods and resources to contribute to the 

Cell Biology Unit of Medicine Department at Mayor de San Andres University in 

2019”. 

As well as our four specific objectives: 

“First, to analyze the content of the medical book “Eritrocitosis Patológica 

de Altura” to determine its function, style, register, and tone through the context.” 

“Second, to build bilingual terminology and glossary lists by identifying 

ambiguous and technical terms in the Erythrocytosis field.” 

“Third, to apply direct and oblique translation procedures in the process of 

translation.” 

“Fourth, to develop a bilingual translation memory as a tool for automatic 

machine translation.” 

The main result obtained at the end of the supervised work is the book 

“Eritrocitosis Patológica de Altura”, which was fully translated from Spanish into 

English comprising 54 pages of target text and became a direct contribution to the 
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Cell Biology Unit. To make it possible, the translation was performed following 

eight stages, which were applied one by one. 

Chart 22 :  

Stages followed in the translation procedure. 

Stage 1 Reading and comprehension of Source Text 

Stage 2 Glossary and terminology development 

Stage 3 First draft translation| 

Stage 4 Review of the first draft 

Stage 5 Edition 

Stage 6 Final revision and proofreading 

Stage 7 Second edition 

Stage 8 Delivery of Target Text 

 
Source: This chart was created by the applicant based on the work plan proposed  

The use of them was totally useful and effective as they constituted the 

guidelines, we followed to achieve our objectives. The organization allowed us to 

be careful with the treatment of every chapter and to be able to build the text 

analysis, the terminological study and the glossary, and the translation memories. 

Besides, part of our contribution includes the development of text analysis 

which is our first specific objective. Each chapter was read and extracted in a 

different document to look for the indicators that provide enough information to 

identify each element of text analysis. The indicators of the analysis included mostly 

technical terms belonging to the area of medicine and other related sciences. 

Moreover, we found some acronyms that were also identifiable elements of the same 

area, finally, some simple phrases and common vocabulary as well as grammatical 

and syntactical constructions. These samples are found in the annexes.  We made it 

carefully as this analysis serves as a guide for Linguistics and Languages students, 

to have these samples and indicators to learn about text analysis development.  
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Additionally, following our objectives, the second specific objective was 

accomplished because we built up the terminology and glossary charts by reading 

and while translating the book. The terms included a selection of 439 terms, 

consisting of single and compound terms, phrases and acronyms. Furthermore, key 

terms and acronyms were the ones identified first, but due to some complexities of 

language construction, some compound terms and phrases needed to be included. 

Then, the terminological study includes all terms identified but the glossary includes 

a better organization of all taking into account the areas of study that were found 

along the book and specific order and content. It is also necessary to mention that 

most of the terms are Spanish but some others are English ones used as borrowings 

in the book.  These samples will be also found in the annexes. Being such a great 

contribution to further studies and use at the institution.   

To achieve our third specific objective, we applied and followed the methods 

and procedures proposed by Vinay & Darbelnet (1995): 

Chart 23 :  

Translation methods showing the procedures applied in the work. 

DIRECT METHOD OBLIQUE METHOD 

 Borrowing 

 Calque 

 Literal 

 Transposition 

 Modulation 

 Equivalence 

 Adaptation 

Source: Vinay & Darbelnet (1995). 

On top of that, as explained before, such procedures were used together with 

OmegaT machine translation to develop the entire work from the source text into 

the target text. It is worth mentioning that we included 9 main translation memories 

in the software; they were gathered from the terminological study. However, 

following its purpose, through this tool, we also gathered 12 translation memories 



 

   101 

 

that were built automatically while we were translating the book being, in this way, 

our last achieved specific objective that will be attached to our work digitally in a 

compact disc (CD).  

On the other hand, thanks to the achieved general and specific objectives, that 

means the obtention of the translated book “High Altitude Pathological 

Erythrocytosis”, we were able to help the Cell Biology Unit with the spread of its 

intellectual production at an international level.12 In this way, the professionals who 

are part of this institution will share their own investigation with international 

professionals in the area of cell biology studies and erythrocytosis for further 

contributions or investigations. In fact, the achieved translation will be a reference 

from our Bolivian researchers` knowledge to other professionals around the world.  

Finally, during the whole process of the work, we faced some problems, but 

as we all know problems are part of our daily life to be prepared for the future.13 

Therefore, avoiding some detailed explanations, it is better to say that we overcome 

them having, as a result, the complete Supervised work and the increased level of 

our linguistic and non-linguistic knowledge throughout this amazing experience.  

 

  

                                                 
12 According to our SWOT analysis, the CBU intends to share its investigations to foreign universities or 

institutions to get financial support for future projects.  
13 Those problems are detailed explained in the section of EXPERIENCES, p. 96. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

 

5.1. CONCLUSIONS   

For Tintaya (2005) conclusions imply to show the changes produced in the 

problem resulting from the work application and the impact in the institution as well 

as the knowledge and work experience built. 

At the conclusion of the supervised work at the Cell Biology Unit after six 

months of work translating the book “Eritrocitosis Patológica de Altura” we can 

assert that the need of having an English version of a research about Erythrocytosis 

from this Unit was accomplished absolutely. An impact of the translation of this 

book is that it can be shared internationally by the CBU14. 

The text analysis and terminological study done before the translation helped 

to know more about the field and the terminology used. Indeed, all theory forced us 

to amplify our translation knowledge, which is beneficial for Linguistics and 

languages department students to be efficient at the moment of translating. 

Furthermore, the terminological study constitutes a reference and corpus for 

future translation projects in the preliminary phase since it helped translators very 

much to the comprehension of the source text. Consequently, this contribution 

helped to construct a specialized glossary of Erythrocytes studies. 

Another positive change, different to others supervised works done at the 

Medicine department, was the use of a machine translation and the production of 

translation memories, which may help the CBU to standardize their bilingual 

writings and vocabulary. This will constitute an innovative and efficient way of 

                                                 
14 Following the SWOT analysis, the CBU requires the translation to continue with the international 

cooperation in the area of cell biology studies.  
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supporting the intellectual production of this Unit advocated to the study of serious 

pathological diseases.   

A clear impact of this work is that the institutional advisor, Doctor Ricardo 

Amaru, was pleased with the result of the final work. The English version of the 

book will be used to be published in the next edition of the book. Regarding the 

terminological study and the translation memories, these materials will be useful for 

linguistics and medicine students who would like to work with the area of 

erythrocytosis or translate more material which is only available in Spanish.  

To finish, this supervised work caused us to have deep knowledge in the area 

of translation following stages and steps as professional as possible with certain 

theoretical limitations but obtaining a product that contributes to the Cell Biology 

Unit and to some future supervised works in the area of translation and computer 

assisted translation. As much as we have been acquainted with medical 

documentation, we also acquired specialized knowledge that somehow becomes an 

advantage for our professional development in this area.  

5.2.  RECOMMENDATIONS 

According to Tintaya (2005), recommendations are in relation to the needs of 

the institution where it was developed the whole project and to the needs of the 

academic department where the students came from. Therefore, in the following 

paragraphs, we are going to establish some recommendations in regard to the Cell 

Biology Unit and to the Department of Linguistics and Languages. 

Regarding the Cell Biology Unit, the institution with which we worked, we 

can first suggest the collection of all material available to be translated from Spanish 

into English and from English into Spanish. In this way, linguistics students can 

have the opportunity to identify easily the needs of the institution.  
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Concerning the book, we found some problems in the Spanish version with 

which we worked. Among these problems, we found grammar mistakes, syntax 

mistakes, lack of cohesion mechanisms, acronyms taken for granted. These 

problems in written productions, such as books and articles, may cause confusion 

not only in readers but also translators, and trying to avoid them is necessary.  

One good mechanism is the use of parallelism in between ideas; in that way, 

the reference will be clear while reading and translating. Moreover, the use of long 

structures which become paragraphs is not recommended in scientific texts as the 

information carried by these constructions is not always easy to comprehend. 

In addition, we can also recommend to the Cell Biology Unit the development 

of Spanish acronyms glossary in order to avoid communicative alterations. We also 

strongly recommend to use a kind of procedure for source texts which contain 

scientific sense.  

On the other hand, regarding the Department of Linguistics and Languages, 

the place in which we acquired our academic formation, the knowledge and practice 

we acquired was good for our work but we required some extra reading on theory. 

We think that it would be appropriate to include at least one extra translation 

workshop in our curricula. Considering all professional procedures that are required 

in other countries, an improvement in the formation of the students may increase the 

possibilities of working as a translator abroad.  

With this in mind, we also suggest some workshops focused on specialized 

translation as it was in our situation. We learnt in a hurry some skills to be developed 

by a specialized medical translator. Besides, nowadays those types of translations 

are the most required. Therefore, we agree that it should be taught in our university 

to prepare professionals with quality. 
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Additionally, we find that it is necessary to promote more seminars regarding 

the translation memories, automatic translation machines, terminological studies 

and more. These knowledge, instrumental competence, is essential at the moment 

of working as a translator.  

Finally, we can suggest the implementation of new areas of translation, such 

as subtitling, dubbing, and interpretation as these ones are also new areas to work in 

our country. The Cell Biology Unit, for example, owns some digital material such 

as the videos of “Noches de Ciencia” that requires subtitling or even dubbing but 

due to the complexity and lack of training and information, we as students cannot 

take these opportunities to work in real and professional scenarios. 
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In this annex, we present samples of the text analysis done to the whole book 

(source text). This analysis uses colors to identify each element corresponding, 

where: 

 Stands the function: Informative 

  Stands the style: Descriptive 

 Stands the register: Technical 

 Stands the tone: Neutral 
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Sample of text analysis of Chapter 1 
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Sample of text analysis of Chapter 2 
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Sample of text analysis of Chapter 3 
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Sample of text analysis of Chapter 4 
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Sample of text analysis of Chapter 5 

 



 

   120 

 

Sample of text analysis of Chapter 6 
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Sample of text analysis of Chapter 7 
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Sample of text analysis of Chapter 8 
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Sample of text analysis of Chapter 9 
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Sample of text analysis of Chapter 10 
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Sample of text analysis of Chapter 11 
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Sample of text analysis of Chapter 12 
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Terminological Study 

N° Spanish Entry 
Gram. 

Cat. 

Etymology 
Area Definition Source 

English 

Equivalent 
Observations 

Origin Meaning 

 

1. 

 
Acción 
farmacológica 

 

Noun 
Latin 

Greek 

Actio (to carry on) 

Pharmakon 
(medicine), logos 

(study) 

 

Med. 

The specific biochemical interaction through which a drug 
substance produces its pharmacological effect. A 

mechanism of action usually includes mention of the 

specific molecular targets to which the drug binds, such as 
an enzyme or receptor. 

 

https://en.wik 

ipedia.org/wi 

ki/Mechanis 

m_of_action 

 
Pharmacological 
action 

 

 
 

2. 

 
 

Acetazolamida 

 
 

Noun 

 
 

Latin 

Acet- (acetic acid) 
azole (nitrogen 

atoms) amide 

(nitrogen and 
hydrogen gases) 

 
 

Pharm. 

It is a sulfonamide derivative with diuretic, antiglaucoma, 

and anticonvulsant properties. It is a non-competitive 

inhibitor of carbonic anhydrase, an enzyme found in cells in 

the proximal tube of the kidney, the eye, and glial cells. 

https://pubch 

em.ncbi.nlm. 

nih.gov/comp 

ound/Acetaz 

olamide 

 
 

Acetazolamide 

 

 

3. 

 

Ácido úrico 

 

Noun 
Latin 

Greek 

Acidus (acute) - 
idus (perceptible 

by senses) 

Ouron (urine) -ico 

(related to) 

 

Bio. 

 
The main excretory end product of protein metabolism in 

certain species. Uric acid is derived from purines. 

https://encycl 

opedia2.thefr 

eedictionary. 

com/uric+aci 

d 

 

Uric acid 

 

 
4. 

 
Ácido valproico 

 
Noun 

 
Latin 

 

Acidus (sour, 

sharp, tart) 

 
Med. 

Valproic   acid   is   used   to    treat    bipolar    disorder. It's 

occasionally used to prevent migraine headaches and can also 
be used to treat epilepsy. It may cause serious or life- 
threatening damage to the pancreas. 

https://ww 

w.nhs.uk/m 
edicines/val 
proic-acid/ 

 
Valporic acid 

 

 

 
5. 

 
 

Acidosis 

respiratoria 

 

 
Noun 

 

 
Latin 

Acidus (sour, sharp, 

tart), osis 

(formation) 

Re (repetition), 

spirare (blow, 

breath), oria 

(belonging to) 

 

 
Med. 

 
It is a condition that occurs when the lungs cannot remove 

all of the carbon dioxide that the body produces. This causes 
body fluids, especially the blood, to become too acidic. 

https://medl 
ineplus.gov 

/ency/articl 
e/000092.ht 

m 

 
 

Respiratory 

acidosis 

 

 

6. 

 
Actividad 

antiplaquetaria 

 

Noun 

 
Latin 

Greek 

Activus (active) 

Anti (against) 
Platús (broad, flat, 

wide) 

 

Bio. 

 
Preventing or inhibiting platelets from adhering to each 

other. 

https://www. 

merriam- 

webster.com/ 

dictionary/an 
tiplatelet 

 
Antiplatelet 

activity 

 

 

 

 
7. 

 

 

 
Actividad 

antiproliferativa 

 

 

 
Noun 

 

Latin 

Greek 

Latin 

Activitas (quality to 

carry on) 

Anti (against, 

opposed to, opposite 

of, instead) 

Proles (offspring, 

formation or 

development of 

cells) 
Iva (relation) 

 

 

 
Bio. 

 
Substance that prevents cell reproduction, commonly refers 

to substances that prevent the reproduction of cancer cells, 

although they can act on normal cells, such as bone marrow, 
intestinal, skin, hair. The antiproliferative effects of the 

induction-remission regimens affecting tissues with high 

capacity for renewal such as the oral mucosa. 

 

https://es.m 
imi.hu/med 

icina/antipr 
oliferativo. 

html 

 

 

 
Antiproliferative 

activity. 

 

 

8. 
Adaptación 

genética 

 

Noun 
Latin 

Greek 

Ad (towards) Aptare 

(adjust) Gennetikos 

(origin) 

 

Bio. 
To be adapted, fitted  under  certain  circumstances. 

Related to gens. 

http://etimolo 

gias.dechile.n 

et/ 

Genetic 

adaptation 

 

https://en.wikipedia.org/wiki/Mechanism_of_action
https://en.wikipedia.org/wiki/Mechanism_of_action
https://en.wikipedia.org/wiki/Mechanism_of_action
https://en.wikipedia.org/wiki/Mechanism_of_action
https://pubchem.ncbi.nlm.nih.gov/compound/Acetazolamide
https://pubchem.ncbi.nlm.nih.gov/compound/Acetazolamide
https://pubchem.ncbi.nlm.nih.gov/compound/Acetazolamide
https://pubchem.ncbi.nlm.nih.gov/compound/Acetazolamide
https://pubchem.ncbi.nlm.nih.gov/compound/Acetazolamide
https://encyclopedia2.thefreedictionary.com/uric%2Bacid
https://encyclopedia2.thefreedictionary.com/uric%2Bacid
https://encyclopedia2.thefreedictionary.com/uric%2Bacid
https://encyclopedia2.thefreedictionary.com/uric%2Bacid
https://encyclopedia2.thefreedictionary.com/uric%2Bacid
https://www.nhs.uk/medicines/valproic-acid/
https://www.nhs.uk/medicines/valproic-acid/
https://www.nhs.uk/medicines/valproic-acid/
https://www.nhs.uk/medicines/valproic-acid/
https://medlineplus.gov/ency/article/000092.htm
https://medlineplus.gov/ency/article/000092.htm
https://medlineplus.gov/ency/article/000092.htm
https://medlineplus.gov/ency/article/000092.htm
https://medlineplus.gov/ency/article/000092.htm
https://www.merriam-webster.com/dictionary/antiplatelet
https://www.merriam-webster.com/dictionary/antiplatelet
https://www.merriam-webster.com/dictionary/antiplatelet
https://www.merriam-webster.com/dictionary/antiplatelet
https://www.merriam-webster.com/dictionary/antiplatelet
https://es.mimi.hu/medicina/antiproliferativo.html
https://es.mimi.hu/medicina/antiproliferativo.html
https://es.mimi.hu/medicina/antiproliferativo.html
https://es.mimi.hu/medicina/antiproliferativo.html
https://es.mimi.hu/medicina/antiproliferativo.html
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
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9. 

 

 

Afinidad de la 
hemoglobina 

 

 

 
Noun 

 

 

 
PIE Latin 

*ad- (to, near, at) 

finire (to limit, set 

bounds) -ty (forming 

abstract nouns) 

Haemo- (of blood) 

globus (round mass, 

sphere, ball) -ine 

(word-forming 
element) 

 

 

 
Bio. 

 

 
The oxyhemoglobin dissociation curve relates oxygen 

saturation (SO2) and partial pressure of oxygen in the blood 
(PO2). 

 

https://ww 

w.ncbi.nlm. 
nih.gov/pm 

c/articles/P 

MC148453 

2/ 

 

 

Hemoglobin 
affinity 

 

 
10. 

 
Agravan 

 
Verb 

 
Latin 

 

Aggravare (heavy 

or heavier) 

 
Med. 

 
To cause a patient's condition to deteriorate. 

https://medical- 

dictionary.thefr 

eedictionary.co 

m/aggravate 

 
Aggravate 

 

 
11. 

 
AKT 

 
Adj. 

 
Serine/threonine- 
specific protein 

kinase 

 
Bioch. 

It is a serine/threonine-specific protein kinase that plays a 
key role in multiple cellular processes such as glucose 

metabolism, apoptosis, cell proliferation, transcription, and 
cell migration. 

https://www.ca 

ncer.gov/public 

ations/dictionar 

ies/cancer- 

terms/def/akt 

 
AKT 

 
Protein kinase 

B. 

12. Al diagnóstico Noun Latin PIE 
Ad (towards) 

*dwo- (two) *gno- 

(to know) 
Med. Refers to the test developed at the moment of diagnosis. 

Own 
definition 

At diagnosis 
 

 

 
13. 

 

 
Almitrina 

 

 
Noun 

 

 
PIE 

*al- (to grow, 

nourish) *mei- (to 
bind, attach) -al 

(adjectival word- 

forming) 

 

 
Pharm. 

A diphenylmethylpiperazine derivative classified as a 

respiratory stimulant by the ATC. It enhances respiration by 
acting as an agonist of peripheral chemoreceptors located on 

the carotid bodies. The drug increases arterial oxygen 

tension while decreasing arterial carbon dioxide tension in 

patients with chronic obstructive pulmonary disease. 

 

 
https://en.wik 

ipedia.org/wi 

ki/Almitrine 

 

 
Almitrine 

 

 
C26H29F2N7 

 
14. 

Alteraciones del 

estado de la 

conciencia 

 
Noun 

 
Latin 

Alter (change) 

Libella (balance) 

Conscious (aware) 

 
Med. 

The state where a person is not as awake, alert, or able to 

understand or react as normally. ALOC can be caused by a 
head injury, medicines, alcohol or drugs, dehydration, or 
some diseases, such as diabetes. 

https://hhm 

a.org/health 
advisor/ac- 
aloc-dx/ 

Altered level of 

consciousness 

(ALOC) 

 

 

 
15. 

 
 

Alteraciones en la 

hemostasia 

 

 
Noun 

 
Latin 

Greek 

Alteratio (action 
to change, 

another) 

Hema (blood) 
stasis (in balance) 
ia (quality) 

 

 
Bio. 

 
 

It refers to abnormal situations where excessive bleeding or 

late bleeding is found. 

https://access 

medicina.mh 

medical.com/ 

content.aspx? 

bookid=1846 

&sectionid=1 
30563272 

 
 

Hemostasis 

abnormalities 

 

 

16. 

 
Altura de 

radicatoria 

 

Noun 

 

Latin 

Altus (high, grown), 

ura (result) 

Radicare (to take 

root, to ingrain), oria 

(related to) 

 

Geo. 

 
Place, at a certain altitude, a place where a group of people 

settles. 

 

Own 

definition 

 

Living altitude 

 

 

17. 

 
Altura de 

residencia 

 

Noun 

 

Latin 

Altus (high, 

grown) ura 
(result) 

Residere (to stay 
in a place) 

 

Geo. 

 
The distance from the top to the bottom of something. 

Height above sea level. 

https://dictio 

nary.cambrid 

ge.org/dictio 

nary/english/ 

altitude 

 

Altitude. Height. 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484532/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484532/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484532/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484532/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484532/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484532/
https://medical-dictionary.thefreedictionary.com/aggravate
https://medical-dictionary.thefreedictionary.com/aggravate
https://medical-dictionary.thefreedictionary.com/aggravate
https://medical-dictionary.thefreedictionary.com/aggravate
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/akt
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/akt
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/akt
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/akt
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/akt
https://en.wikipedia.org/wiki/Almitrine
https://en.wikipedia.org/wiki/Almitrine
https://en.wikipedia.org/wiki/Almitrine
https://hhma.org/healthadvisor/ac-aloc-dx/
https://hhma.org/healthadvisor/ac-aloc-dx/
https://hhma.org/healthadvisor/ac-aloc-dx/
https://hhma.org/healthadvisor/ac-aloc-dx/
https://accessmedicina.mhmedical.com/content.aspx?bookid=1846&sectionid=130563272
https://accessmedicina.mhmedical.com/content.aspx?bookid=1846&sectionid=130563272
https://accessmedicina.mhmedical.com/content.aspx?bookid=1846&sectionid=130563272
https://accessmedicina.mhmedical.com/content.aspx?bookid=1846&sectionid=130563272
https://accessmedicina.mhmedical.com/content.aspx?bookid=1846&sectionid=130563272
https://accessmedicina.mhmedical.com/content.aspx?bookid=1846&sectionid=130563272
https://accessmedicina.mhmedical.com/content.aspx?bookid=1846&sectionid=130563272
https://dictionary.cambridge.org/dictionary/english/altitude
https://dictionary.cambridge.org/dictionary/english/altitude
https://dictionary.cambridge.org/dictionary/english/altitude
https://dictionary.cambridge.org/dictionary/english/altitude
https://dictionary.cambridge.org/dictionary/english/altitude


130 

 

 

 

 

 

 
 

 

18. 

 

Amerindios 

 

Adj. 

 

Latin 

Americanus (the 

western hemisphere, 

North and South 

America) -ian 

(pertaining to) 

 

Soc. 

 
A member of one of the indigenous peoples of the Americas 
(used chiefly in anthropological and linguistic contexts). 

https://ww 
w.lexico.co 

m/definitio 

n/amerindia 
n 

 

Amerindian 

 

 

19. 

 

Analgésicos 

 

Noun 

 

Greek 

 
Analgetos 

(without pain) 

 

Pharm. 

Medicines used to relieve pain. They are also known as 
painkillers or pain relievers. Technically, the term analgesic 

refers to a medication that provides relief from pain without 
putting you to sleep or making you lose consciousness. 

https://www. 

drugs.com/dr 

ug- 

class/analgesi 
cs.html 

 

Analgesics 

 

Painkillers 

 
20. 

 
Anamnesis 

 
Noun 

 
Greek 

 

Ana (over), 

mneme (memory) 

 
Med. 

 

A medical or psychiatric patient case history, particularly 

using the patient's recollections. 

https://medical- 

dictionary.thefr 

eedictionary.co 

m/anamnesis 

 
Anamnesis 

 

 
 

21. 

 
Anclamiento de 

los EpoR 

 
 

Noun 

 
 

Greek 

 
Ankyra (an 

anchor, a hook) 

 
 

Bio. 

The erythropoietin receptor (EpoR) is a protein that in 
humans is encoded by the EPOR gene. Anchor means a 

scaffold within the cell or its membranes, on which enzymes 
or other important molecules are suspended. 

https://www. 

genecards.or 

g/cgi- 

bin/carddisp. 

pl?gene=EP 

OR 

 
 

EpoR anchor 

 

 

22. 

 

Andinos 

 

Noun 

 

Quechua 

 

Andi (high crest) 

 

Soc. 

 
From the Andes mountain range. Person who is originally 
from the Andes. 

 
https://es.thef 

reedictionary. 

com/andino 

 

Andean people 

 

Andes 

 
23. 

 
Andrógenos 

 
Noun 

 
Latin 

Greek 

Andro- (man, 
male) -gen (thing 
that produces or 
causes) 

 
Med. 

A male sex hormone that promotes the development and 
maintenance of male sex characteristics. The major 

androgen is testosterone. 

https://www.me 

dicinenet.com/s 

cript/main/art.a 

sp?articlekey=2 

239 

 
Androgens 

 

 

 

24. 

 

 
Anemia 

ferropénica 

 

 

Noun 

 

Greek 
Late 

Latin 

Aneimon (unclad, 

deficiency of blood 

in a living body) 

Deficere (to desert, 

revolt, fail, down, 

away) -ia (word- 

forming element in 
names) 

 

 

Bio. 

 

It is a common type of anemia. It is a condition in which 
blood lacks adequate healthy red blood cells. Red blood 

cells carry oxygen to the body's tissues. 

https://www.ma 

yoclinic.org/dis 

eases- 

conditions/iron- 

deficiency- 

anemia/sympto 

ms-causes/syc- 

20355034 

 

 
Iron deficiency 

anemia 

 

 

 

25. 

 

 

Anexina V/7AAD 

 

 

Noun 

 

 

Latin 

 

Annecetere (to 
bind to) dis- 
(remove) 

 

 

Bioch. 

It is a convenient way to discriminate early apoptosis from 

late apoptosis and necrosis. Early apoptotic cells express 
phosphatidylserines (PS) on the outer leaflet of the plasma 

membrane. PS can be stained by labeled annexin V. Late 

apoptotic cells and necrotic cells lose their cell membrane 
integrity and are permeable to vital dyes such as 7-AAD. 

https://www.bi 

olegend.com/en 

- 

us/products/fitc 

-annexin-v- 

apoptosis- 

detection-kit- 

with-7-aad- 
8264 

 
Annexin V/7- 

amino- 

actinomycin D 
staining 

 

 
Annexin V/7- 

AAD staining 

 

26. 

 

Annealing 

 

Noun 

 
Old 

English 

 
Anelen (to set on 

fire) 

 

Chem. 

 
To subject (glass or metal) to a process of heating and slow 

cooling to toughen and reduce brittleness. 

https://www.t 

hefreediction 

ary.com/anne 

aling 

 

Annealing 

The term was 

kept from 

English. 

(Recocido in 
Spanish) 

https://www.lexico.com/definition/amerindian
https://www.lexico.com/definition/amerindian
https://www.lexico.com/definition/amerindian
https://www.lexico.com/definition/amerindian
https://www.lexico.com/definition/amerindian
https://www.drugs.com/drug-class/analgesics.html
https://www.drugs.com/drug-class/analgesics.html
https://www.drugs.com/drug-class/analgesics.html
https://www.drugs.com/drug-class/analgesics.html
https://www.drugs.com/drug-class/analgesics.html
https://medical-dictionary.thefreedictionary.com/anamnesis
https://medical-dictionary.thefreedictionary.com/anamnesis
https://medical-dictionary.thefreedictionary.com/anamnesis
https://medical-dictionary.thefreedictionary.com/anamnesis
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EPOR
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EPOR
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EPOR
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EPOR
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EPOR
https://www.genecards.org/cgi-bin/carddisp.pl?gene=EPOR
https://es.thefreedictionary.com/andino
https://es.thefreedictionary.com/andino
https://es.thefreedictionary.com/andino
https://www.medicinenet.com/script/main/art.asp?articlekey=2239
https://www.medicinenet.com/script/main/art.asp?articlekey=2239
https://www.medicinenet.com/script/main/art.asp?articlekey=2239
https://www.medicinenet.com/script/main/art.asp?articlekey=2239
https://www.medicinenet.com/script/main/art.asp?articlekey=2239
https://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034
https://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034
https://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034
https://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034
https://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034
https://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034
https://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034
https://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.biolegend.com/en-us/products/fitc-annexin-v-apoptosis-detection-kit-with-7-aad-8264
https://www.thefreedictionary.com/annealing
https://www.thefreedictionary.com/annealing
https://www.thefreedictionary.com/annealing
https://www.thefreedictionary.com/annealing
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27. 

 

Anti CD34 

 

Noun 
Greek 

 

Latin 

 
Anti- (against). 
Bodig (human) 

 

Bio. 

CD34 is a type I membrane protein of approximately 110 
kDa. It is associated with human hematopoietic progenitor 

cells and is a differentiation stage-specific leukocyte 

antigen. 

https://www. 

ncbi.nlm.nih. 

gov/pmc/arti 

cles/PMC420 

4182/ 

 

Anti CD34 

 

Antibodies 

 

 
28. 

 

Antiagregantes 

plaquetarios 

 

 
Noun 

 

Greek 
Latin 

Greek 

Latin 

Anti (against) 

aggregatio (to 
join) 

ante (agent) 

Platis (wide, flat) 
-ario (related to) 

 

 
Med. 

 

A medicine, such as aspirin, that prevents platelets from 

forming blood clots. 

https://ency 

clopedia.th 
efreediction 

ary.com/An 

tiplatelet+d 
rug 

 
Platelet 

antiaggregant. 

Antiplatelet drug. 

 

 

 
29. 

 

 
Anticuerpo CD34 

 

 
Noun 

 
Greek 

 

Old 

English 

Anti (against, 

opposed to, 
opposite of, 

instead), 

bodig (a person, a 
human being) 

 

 
Bioch. 

Monoclonal antibodies used in immunotherapy are 

produced artificially from a cell clone, therefore, consist of 
a single type of immunoglobulin. Targeted against B-cell 

antigens, and are used in the treatment of B-cell Non- 

Hodgkin's lymphoma. 

https://www. 

drugs.com/dr 

ug- 

class/cd20- 

monoclonal- 

antibodies.ht 

ml 

 

 
CD34 antibodies 

 

 

 

30. 

 

 

Anti-hipertensivos 

 

 

Noun 

 

 
Greek 
Latin 

Anti- (against, 

opposed to, opposite 

of, instead) Hyper- 

(over, exceedingly, 

to excess) 

Tensionem (a 

stretching) 

 

 

Pharm. 

 
Something that reduces high blood pressure (hypertension). 
It is a class of drugs that are used to treat hypertension (high 

blood pressure). Antihypertensive therapy seeks to prevent 

the complications of high blood pressure, such as stroke and 
myocardial infarction. 

https://ww 
w.medicine 

net.com/scr 

ipt/main/art 

.asp?article 
key=2284 

 

 

Antihypertensive 

 

 

 
31. 

 

 
Anti-invasivos 

 

 
Noun 

 

Greek 

 

Latin 

Anti (against, 

opposed to, 

opposite of, 
instead) 

In (into) vadere 

(go) -ivo (related) 

 

 
Bio. 

 

Of or relating to work against a disease or condition that 

tends to spread, especially into healthy tissue 

 
https://www.t 

hefreediction 

ary.com/inva 

sive 

 

 
Anti-invasive 

 

 

 
32. 

 

 
Apoptosis 

 

 
Noun 

 

Ancient 
Greek 

 
Apo (away from), 
ptōsis (falling, 

falling off) 

 

 
Bio. 

A form of cell death in which a programmed sequence of 

events leads to cell elimination without releasing harmful 

substances into the surrounding area. It plays a crucial role 

in developing and maintaining the health of the body by 
eliminating old cells, unnecessary cells, and unhealthy cells. 

https://ww 
w.medicine 

net.com/scr 

ipt/main/art 

.asp?article 
key=11287 

 

 
Apoptosis 

 

 

 

33. 

 

 

Apoptosis normal 

 

 

Noun 

 

 
Greek 

Latin 

ἀπό "apo", (away 

from) πτῶσις 

"ptōsis", (falling) 

ἀπόπτωσις (falling 

off) 

Norma (rule, model) 

-al (relating to) 

 

 

Bio. 

The middle phase of apoptosis is characterized by liberated 
B-cell lymphoma 2 (Bcl-2) family members Bcl-2 

homologous antagonist killer (BAK) and Bcl-2 -associated 

x protein (BAX) as well as active caspase-8. It involves 
significant alterations to mitochondria and cell membrane as 

well as caspase activation. 

https://ww 

w.bio-rad- 

antibodies.c 
om/apoptos 

is- 

middle.htm 
l 

 

 
Mid Phase of 

Apoptosis 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4204182/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4204182/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4204182/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4204182/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4204182/
https://encyclopedia.thefreedictionary.com/Antiplatelet%2Bdrug
https://encyclopedia.thefreedictionary.com/Antiplatelet%2Bdrug
https://encyclopedia.thefreedictionary.com/Antiplatelet%2Bdrug
https://encyclopedia.thefreedictionary.com/Antiplatelet%2Bdrug
https://encyclopedia.thefreedictionary.com/Antiplatelet%2Bdrug
https://encyclopedia.thefreedictionary.com/Antiplatelet%2Bdrug
https://www.drugs.com/drug-class/cd20-monoclonal-antibodies.html
https://www.drugs.com/drug-class/cd20-monoclonal-antibodies.html
https://www.drugs.com/drug-class/cd20-monoclonal-antibodies.html
https://www.drugs.com/drug-class/cd20-monoclonal-antibodies.html
https://www.drugs.com/drug-class/cd20-monoclonal-antibodies.html
https://www.drugs.com/drug-class/cd20-monoclonal-antibodies.html
https://www.drugs.com/drug-class/cd20-monoclonal-antibodies.html
https://www.medicinenet.com/script/main/art.asp?articlekey=2284
https://www.medicinenet.com/script/main/art.asp?articlekey=2284
https://www.medicinenet.com/script/main/art.asp?articlekey=2284
https://www.medicinenet.com/script/main/art.asp?articlekey=2284
https://www.medicinenet.com/script/main/art.asp?articlekey=2284
https://www.medicinenet.com/script/main/art.asp?articlekey=2284
https://www.thefreedictionary.com/invasive
https://www.thefreedictionary.com/invasive
https://www.thefreedictionary.com/invasive
https://www.thefreedictionary.com/invasive
https://www.medicinenet.com/script/main/art.asp?articlekey=11287
https://www.medicinenet.com/script/main/art.asp?articlekey=11287
https://www.medicinenet.com/script/main/art.asp?articlekey=11287
https://www.medicinenet.com/script/main/art.asp?articlekey=11287
https://www.medicinenet.com/script/main/art.asp?articlekey=11287
https://www.medicinenet.com/script/main/art.asp?articlekey=11287
https://www.bio-rad-antibodies.com/apoptosis-middle.html
https://www.bio-rad-antibodies.com/apoptosis-middle.html
https://www.bio-rad-antibodies.com/apoptosis-middle.html
https://www.bio-rad-antibodies.com/apoptosis-middle.html
https://www.bio-rad-antibodies.com/apoptosis-middle.html
https://www.bio-rad-antibodies.com/apoptosis-middle.html
https://www.bio-rad-antibodies.com/apoptosis-middle.html
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34. 

 

 

 

 
Apoptosis 

retardada 

 

 

 

 

Noun 

 

 

 

Ancient 

Greek 

PIE 

 

 

ἀπό "apo", (away 
from) πτῶσις 

"ptōsis", (falling 

off) *led- (slow, 
weary) 

 

 

 

 

Bio. 

 

 

 
Phase in which cells suffer from "replicative stress", in 

which DNA replication in cells is accompanied by stalling 

and collapse of the replication fork and signaling in response 

to DNA damage and premature mitosis. 

https://www.res 

earchgate.net/p 

ublication/1273 

1424_Ha_HC_ 

and_Snyder_S 

HPolyADP- 

ribose_polymer 

ase_is_a_media 

tor_of_necrotic 

_cell_death_by 
_ATP_depletio 

n_Proc_Natl_A 

cad_Sci_USA_ 

96_13978- 
13982 

 

 

 

 

Delayed apoptosis 

 

 

 

 
35. 

 

 

 
Apoptosis tardía 

 

 

 
Noun 

 

 
Ancient 

Greek 
Latin 

 
ἀπό "apo", (away 
from) πτῶσις 

"ptōsis", (falling 

off) 

Tempus (time) 

 

 

 
Bio. 

The late stage of apoptosis is characterized by DNA 

fragmentation (karyorrhexis), which starts upon completion 

of nuclear condensation (pyknosis). It is mediated by both 
caspase in the dependent and independent routes. In the late 

phase significant morphological and phenotypical changes 

also occur, and they can be studied by several applications 

including flow cytometry, western blot, and imaging 
techniques. 

 
https://ww 
w.bio-rad- 

antibodies.c 

om/apoptos 
is-late.html 

 

 

Late phase of 
Apoptosis 

 

 
36. 

 
Arteria radial 

 
Noun 

 
Greek 

Latin 

Aorte (high) 
Radicalis 

(essential, 
important) 

 
Bio. 

Branch of the brachial artery beginning below the elbow and 
extending down the forearm around the wrist and into the 

palm. 

https://www.t 

hefreediction 

ary.com/radia 

l+artery 

 
Radial artery 

 

 

37. 

 

ASA 

 

Noun 

 

Greek 
A (acetylation), 
spiraea (ulmaria 

plant) 

 

Pharm. 

Acetylsalicylic acid, a common nonsteroidal anti- 
inflammatory drug used to relieve pain and reduce fever, 

and specifically prescribed for rheumatic and arthritic 
disorders. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/ASA 

ASA 

(acetylsalicylic 
acid) 

 

 
 

38. 

 
 

Asma bronquial 

 
 

Noun 

 
 

Greek 

Asthma (shortness 

of breath, a 

panting) Bronkhos 

(windpipe, throat) 

 
 

Med. 

 

It is a chronic, inflammatory disease of the respiratory tract, 

which is characterized by bronchial hyperreactivity and 
respiratory obstruction. 

https://flexi 

kon.docche 

ck.com/en/ 

Bronchial_ 

asthma 

 
 

Bronchial asthma 

 

 

39. 

 

Aspirado 

 

Noun 

 

Latin 

Aspirationem (a 
breathing on, a 
blowing upon; 

rough breathing) 

 

Med. 

 
The sucking of fluid or foreign matter into the air passages 

of the body. 

https://ency 
clopedia2.t 

hefreedictio 

nary.com/a 
spiration 

 

Aspiration 

 

 

 

40. 

 

 
Aspirado de 

médula ósea 

 

 

Noun 

 

 

Latin 

Aspirationem 
(breathing) 
Medulla (bone 

marrow) 

Osseus (related to 
bones) 

 

 

Med. 

A procedure in which a small sample of bone marrow is 
removed, usually from the hip bone, breastbone, or thigh 
bone. Then, a special wide needle is pushed into the bone. 

A sample of liquid bone marrow is removed with a syringe 

attached to the needle. This procedure may be done at the 
same time as a bone marrow biopsy. 

https://www. 

cancer.gov/p 

ublications/di 

ctionaries/ca 

ncer- 

terms/def/bo 

ne-marrow- 

aspiration 

 

 
Bone marrow 

aspiration 

 

https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.researchgate.net/publication/12731424_Ha_HC_and_Snyder_SHPolyADP-ribose_polymerase_is_a_mediator_of_necrotic_cell_death_by_ATP_depletion_Proc_Natl_Acad_Sci_USA_96_13978-13982
https://www.bio-rad-antibodies.com/apoptosis-late.html
https://www.bio-rad-antibodies.com/apoptosis-late.html
https://www.bio-rad-antibodies.com/apoptosis-late.html
https://www.bio-rad-antibodies.com/apoptosis-late.html
https://www.bio-rad-antibodies.com/apoptosis-late.html
https://www.thefreedictionary.com/radial%2Bartery
https://www.thefreedictionary.com/radial%2Bartery
https://www.thefreedictionary.com/radial%2Bartery
https://www.thefreedictionary.com/radial%2Bartery
https://medical-dictionary.thefreedictionary.com/ASA
https://medical-dictionary.thefreedictionary.com/ASA
https://medical-dictionary.thefreedictionary.com/ASA
https://medical-dictionary.thefreedictionary.com/ASA
https://medical-dictionary.thefreedictionary.com/ASA
https://flexikon.doccheck.com/en/Bronchial_asthma
https://flexikon.doccheck.com/en/Bronchial_asthma
https://flexikon.doccheck.com/en/Bronchial_asthma
https://flexikon.doccheck.com/en/Bronchial_asthma
https://flexikon.doccheck.com/en/Bronchial_asthma
https://encyclopedia2.thefreedictionary.com/aspiration
https://encyclopedia2.thefreedictionary.com/aspiration
https://encyclopedia2.thefreedictionary.com/aspiration
https://encyclopedia2.thefreedictionary.com/aspiration
https://encyclopedia2.thefreedictionary.com/aspiration
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bone-marrow-aspiration
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bone-marrow-aspiration
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bone-marrow-aspiration
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bone-marrow-aspiration
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bone-marrow-aspiration
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bone-marrow-aspiration
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bone-marrow-aspiration
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/bone-marrow-aspiration
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41. 

 

 

 
Atorvastatina 

 

 

 
Noun 

 

 

 
Latin 

Atorem (take) 
Vasa (vessel, 

tube, duct, or 

conduit for 
conveying blood, 

lymph, semen) 

Stare (to rest, to 
stop, to stand still) 

 

 

 
Pharm. 

 
It is used along with a proper diet to help lower "bad" 
cholesterol and fats (such as LDL, triglycerides) and raise 

"good" cholesterol (HDL) in the blood. It belongs to a group 

of drugs known as "statins." It works by reducing the 

amount of cholesterol made by the liver. 

https://ww 

w.webmd.c 
om/drugs/2/ 

drug- 

841/atorvas 

tatin- 

oral/details 

 

 

 
Atorvastatin 

 

 

 

 
42. 

 

 
Ausencia de 
adaptación 

genética 

 

 

 
Noun 

 

 

Latin 

Greek 

Ab (separation) 
esse (presence) -ia 

(quality) 

Ad (towards) 
aptare (adjust) - 

tion (action) 

Genos (race) ike 
(technique, study) 

 

 

 
Bio. 

 

 
Absence of being adapted, fitted under certain 
circumstances. 

Related to gens. 

 

 
http://etimo 
logias.dechi 

le.net/ 

 

 

Absence of 

genetic adaptation 

 

 

 
43. 

 

Azul brillante de 
cresil 

 

 
Noun 

 

 
French 

Brilliant 
(sparkling, 

shining) Blue 

(lewd, indecent) 

Cresol (isomeric 
phenols) 

 

 
Chem. 

It is an organic tetrachlorozincate salt having 3-amino-7- 

(diethylamino)-2-methylphenoxazin-5-ium as the 

counterion. Used for the staining of reticulocytes and 
platelets. It has a role as a histological dye and a 

fluorochrome. It contains a brilliant cresyl blue (1+). 

https://pubc 
hem.ncbi.nl 

m.nih.gov/c 

ompound/cr 

esyl%20blu 
e 

 

Brilliant cresyl 
blue 

 

 
44. 

 
Azul tripan 

 
Noun 

Old 

French 

Greek 

 

Blwue (color of 

sky) Trypao (drill) 

 
Bio. 

A dye obtained from tolidine absorbed by the macrophages 

of the reticuloendothelial system and is therefore used for 

staining cells in biological research 

https://www.t 

hefreediction 

ary.com/tryp 

an+blue 

 
Trypan blue 

 

 

 
45. 

 

 
Baja prevalencia 

 

 
Noun 

 

 
Latin 

Bassus (short) 
Pre (before) 

valere (to be on 

health) -ente 

(agent) -ia 
(quality) 

 

 
Med. 

 
A low number of cases of a disease existing in a given 
population at a specific period of time (period prevalence) 

or at a particular moment in time. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/preval 

ence 

 

 
Low prevalence 

 

 

 

46. 

 

 
Bajo peso 

neonatal 

 

 

Noun 

Old 

English 
Old 

Norse 

Old 
English 

Gebyrd (birth, 

descent) Lagr (low, 

low-down, short; 

humble) Gewiht 

(weighing, weight, 

downward force of a 

body, heaviness) 

 

 

Med. 

It is a term used to describe babies who are born weighing 

less than 5 pounds, 8 ounces (2,500 grams). An average 
newborn usually weighs about 8 pounds. A low-birth- 

weight baby may be healthy even though he or she is small. 

But a low-birth-weight baby can also have many serious 
health problems. 

https://www. 

urmc.rochest 

er.edu/encycl 

opedia/conte 

nt.aspx?conte 

nttypeid=90 

&contentid= 

p02382 

 

 

Low birth weight 

 

 

 

47. 

 

 

Banda bp 

 

 

Noun 

 

 
Old 

English 

 

 
Bend (bond, 

chain) 

 

 

Gen. 

 
It refers to a pair of complementary bases, each base present 

on a different strand of the molecule. Eg AT and GC. Kpb 
refers to thousands of base pairs. Mbp refers to megabase 

pairs. 

https://glos 
arios.servid 
or- 

alicante.co 

m/genetica/ 
par-de- 
bases-bp 

 

 

Bp band 

 

Base pair or 

par de bases 
(bp) 

https://www.webmd.com/drugs/2/drug-841/atorvastatin-oral/details
https://www.webmd.com/drugs/2/drug-841/atorvastatin-oral/details
https://www.webmd.com/drugs/2/drug-841/atorvastatin-oral/details
https://www.webmd.com/drugs/2/drug-841/atorvastatin-oral/details
https://www.webmd.com/drugs/2/drug-841/atorvastatin-oral/details
https://www.webmd.com/drugs/2/drug-841/atorvastatin-oral/details
https://www.webmd.com/drugs/2/drug-841/atorvastatin-oral/details
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
https://pubchem.ncbi.nlm.nih.gov/compound/cresyl%20blue
https://pubchem.ncbi.nlm.nih.gov/compound/cresyl%20blue
https://pubchem.ncbi.nlm.nih.gov/compound/cresyl%20blue
https://pubchem.ncbi.nlm.nih.gov/compound/cresyl%20blue
https://pubchem.ncbi.nlm.nih.gov/compound/cresyl%20blue
https://pubchem.ncbi.nlm.nih.gov/compound/cresyl%20blue
https://www.thefreedictionary.com/trypan%2Bblue
https://www.thefreedictionary.com/trypan%2Bblue
https://www.thefreedictionary.com/trypan%2Bblue
https://www.thefreedictionary.com/trypan%2Bblue
https://medical-dictionary.thefreedictionary.com/prevalence
https://medical-dictionary.thefreedictionary.com/prevalence
https://medical-dictionary.thefreedictionary.com/prevalence
https://medical-dictionary.thefreedictionary.com/prevalence
https://medical-dictionary.thefreedictionary.com/prevalence
https://medical-dictionary.thefreedictionary.com/prevalence
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=90&contentid=p02382
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=90&contentid=p02382
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=90&contentid=p02382
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=90&contentid=p02382
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=90&contentid=p02382
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=90&contentid=p02382
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=90&contentid=p02382
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=90&contentid=p02382
https://glosarios.servidor-alicante.com/genetica/par-de-bases-bp
https://glosarios.servidor-alicante.com/genetica/par-de-bases-bp
https://glosarios.servidor-alicante.com/genetica/par-de-bases-bp
https://glosarios.servidor-alicante.com/genetica/par-de-bases-bp
https://glosarios.servidor-alicante.com/genetica/par-de-bases-bp
https://glosarios.servidor-alicante.com/genetica/par-de-bases-bp
https://glosarios.servidor-alicante.com/genetica/par-de-bases-bp
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48. 

 

 

 
BFU-E 

 

 

 
Noun 

 
Old 
English 

Old 

French 

English 

Breost (mammary 
gland, chest) 

Forme, fourme 

(semblance, 
image, likeness) - 

ing (noun particle) 

Unit (single 
number) 

 

 

 
Med. 

 

 

Burst-forming unit-erythroid (BFU-E) erythroid 
progenitors traditionally defined by colony assays. 

 

 

https://www. 

ncbi.nlm.nih. 

gov/pmc/arti 

cles/PMC425 

6913/ 

 

 

 
BFU-E 

 

 
49. 

BFU-E 

Endógenas 

 
Noun 

 
Greek 

Endo (inside) 
genos (birth, line) 

 
Med. 

Burst-forming unit-erythroid (BFU-E) originated or 
produced within the organism, tissue, or cell. 

https://www.t 

hefreediction 

ary.com/endo 

genous 

Endogenous BFU- 
E 

 

 

 

50. 

 

 
Bilirrubina 

indirecta 

 

 

Noun 

 

 

Latin 

Bilis (liver 
secretion) 
Ruber (red), ina 

(substance) 

In (no, without), 
di (divergence), 

rectus (straight) 

 

 

Med. 

It is formed by the breakdown of hemoglobin in the red 
blood cells. The liver converts this bilirubin into direct 
bilirubin, which can then be released into the intestine by 

the gallbladder for elimination. Total bilirubin levels are 

therefore indicative of both the destruction of red blood cells 
and the proper functioning of the liver, gallbladder, and bile 
ducts. 

https://ww 
w.biron.co 

m/en/glossa 
ry/unconjug 

ated- 

bilirubin/ 

 

 

Indirect bilirubin 

 

 
Unconjugated 

bilirubin 

 

 
 

51. 

 

 
 

Bilirrubinas 

 

 
 

Noun 

 

 
 

Latin 

 

Bilis (liver 
secretion), rubrum 
(red), ina 

(substance) 

 

 
 

Bio. 

 

 
The orange-yellow pigment of bile, formed principally by 

the breakdown of hemoglobin in red blood cells after the 

termination of their normal lifespan. 

https://www.bt 

b.termiumplus. 

gc.ca/tpv2alpha 

/alpha- 

eng.html?lang= 

eng&i=1&srcht 

xt=BILIRRUBI 

NA&index=alt 

&codom2nd_w 

et=1#resultrecs 

 

 
 

Bilirubin 

 

 

 

52. 

 

Bolsa de 
transfusión 

sanguínea 

 

 

Noun 

 

 
Greek 

Latin 

Biyrsa (bag, skin) 
Trans (one side to 
other) fundere (to 

spill, to melt) tion 

(action and effect) 
Sanguis (blood) 
inea (similar) 

 

 

Med. 

 

 
A device used in the collection or processing of the blood 

transfusion. 

https://pvcfre 

ebloodbag.eu 

/wp- 

content/uploa 

ds/2013/11/B 

loodBags_fin 

al_report_krc 
opy.pdf 

 

 

Blood bag 

 

 
Bolsa de 

sangre 

 
 

53. 

 
 

BPG mutasa 

 
 

Noun 

 
 

Latin 

 
 

Mūtō (to move) 

 
Med. 

Chem. 

An enzyme unique to erythrocytes and placental cells. A 
mutase and a phosphatase function, but these are much less 
active, in contrast to its glycolytic cousin, phosphoglycerate 

mutase (PGM), which favors these two functions, but can 

also catalyze the synthesis of 2,3-BPG to a lesser extent. 

https://www.sci 

encedirect.com/ 

topics/medicine 

-and- 

dentistry/bispho 

sphoglycerate- 

mutase 

 
 

BPG mutase 

 
Bisphosphogl 

ycerate 
mutase 

 
 

54. 

 
 

Cajas petri 

 
 

Noun 

 
Old 

English 

Latin 

 
Disc (plate, bowl) 

celare (to hide, 

conceal) 

 
 

Bio. 

It is a round, shallow, flat-bottomed transparent glass or 
plastic dish with vertical sides and a similar but slightly 

larger dish that forms a cover; used for the culture of 

microorganisms on solid media and tissue cell cultures. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/Petri+ 

dishes 

 
 

Petri dishes 

 
Cell-culture 

dishes 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
https://www.thefreedictionary.com/endogenous
https://www.thefreedictionary.com/endogenous
https://www.thefreedictionary.com/endogenous
https://www.thefreedictionary.com/endogenous
https://www.biron.com/en/glossary/unconjugated-bilirubin/
https://www.biron.com/en/glossary/unconjugated-bilirubin/
https://www.biron.com/en/glossary/unconjugated-bilirubin/
https://www.biron.com/en/glossary/unconjugated-bilirubin/
https://www.biron.com/en/glossary/unconjugated-bilirubin/
https://www.biron.com/en/glossary/unconjugated-bilirubin/
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=BILIRRUBINA&index=alt&codom2nd_wet=1&resultrecs
https://pvcfreebloodbag.eu/wp-content/uploads/2013/11/BloodBags_final_report_krcopy.pdf
https://pvcfreebloodbag.eu/wp-content/uploads/2013/11/BloodBags_final_report_krcopy.pdf
https://pvcfreebloodbag.eu/wp-content/uploads/2013/11/BloodBags_final_report_krcopy.pdf
https://pvcfreebloodbag.eu/wp-content/uploads/2013/11/BloodBags_final_report_krcopy.pdf
https://pvcfreebloodbag.eu/wp-content/uploads/2013/11/BloodBags_final_report_krcopy.pdf
https://pvcfreebloodbag.eu/wp-content/uploads/2013/11/BloodBags_final_report_krcopy.pdf
https://pvcfreebloodbag.eu/wp-content/uploads/2013/11/BloodBags_final_report_krcopy.pdf
https://pvcfreebloodbag.eu/wp-content/uploads/2013/11/BloodBags_final_report_krcopy.pdf
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://medical-dictionary.thefreedictionary.com/Petri%2Bdishes
https://medical-dictionary.thefreedictionary.com/Petri%2Bdishes
https://medical-dictionary.thefreedictionary.com/Petri%2Bdishes
https://medical-dictionary.thefreedictionary.com/Petri%2Bdishes
https://medical-dictionary.thefreedictionary.com/Petri%2Bdishes
https://medical-dictionary.thefreedictionary.com/Petri%2Bdishes
https://medical-dictionary.thefreedictionary.com/Petri%2Bdishes
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55. Cardiopatias Noun Greek 
Kardia (heart) 
pathos (suffering) 

Med. Suffering in the heart. 
https://dle.rae 

.es/?id=7ViS 

qPt 
Cardiopathology 

 

 

 
56. 

 

 
Cardiopulmonares 

 

 
Adj. 

 
 

Greek 

Latin 

 
Kardia (heart) 

Pulmonarius 

(lungs) 

 

 
Med. 

A range of serious disorders that affect the heart (“cardio-”) 

and lungs (“-pulmonary”). The two-primary tobacco-related 

cardiopulmonary diseases are Cardiovascular Disease 

(CVD) and Chronic Obstructive Pulmonary Disorder 

(COPD). 

http://www.tr 

drp.org/resea 

rch- 

priorities/car 

diopulmonar 

y- 
disease.html 

 

 
Cardiopulmonary 

 

 

57. 

 

Caspasa 3 

 

Noun 

  
Cysteine-aspartic 
acid protease 

 

Bioch. 

Short pro-domain caspase with an effector role in apoptosis. 

It is activated by initiating caspases such as caspase 9. Due 
to multiple alternate cleavage and plaster of its RNA, there 

are various isoforms of this protein. 

http://decs.bv 

s.br/cgi- 

bin/wxis1660 

.exe/decsserv 

er/ 

 

Caspase 3 

 

 
58. 

 
Caucásicos 

 
Adj. 

 

Greek 

Latin 

Kaukasis 
(mountain) -ian 

(pertaining to) 

 
Soc. 

 

Belonging to the races of people who have skin that is of a 

pale color. 

https://dictionar 

y.cambridge.or 

g/dictionary/en 

glish/caucasian 

 
Caucasian 

 

 

 
 

59. 

 

 
 

Cefaleas 

 

 
 

Noun 

 

 
Greek 

Old 

English 

 

 
Kephalē (head, 

skull, brain) -æce 

(an ache, pain) 

 

 
 

Med. 

 

It should encompass all aches and pains located in the head, 

but in practice, its application is restricted to discomfort in 

the region of the cranial vault. Facial, lingual, and 
pharyngeal pains are put aside as something different. 

https://www.bt 

b.termiumplus. 

gc.ca/tpv2alpha 

/alpha- 

eng.html?lang= 

eng&i=1&srcht 

xt=cefalea&ind 

ex=alt&codom 

2nd_wet=1#res 
ultrecs 

 

 
 

Cephalea 

 

 
 

Headache 

 

 
60. 

 

Células 
mononucleadas 

 

 
Noun 

Greek 

PIE 

Latin 

Mono- (one, 
single, alone; one 

atom, etc.) *kneu- 
(nut) cella (basic 

structure of all 

living organisms) 

 

 
Bio. 

 
A cell with a single spherical or near-spherical nucleus, as 

distinct from one with a lobed nucleus as in the case of the 

polymorphs. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/monon 

uclear+cell 

 

 
Mononuclear cell 

 

 

 

 
61. 

 

 
Celulas 
Progenitoras 

Hematopoyéticas 

 

 

 
Noun 

 

Latin 

Latin 

 
Greek 

Cellula (tiny, 

little) 
Pro (towards), gen 

(parent), tor 

(agent) 
Hemato (blood), 

poye (creation), - 

ico (related to) 

 

 

 
Bio. 

 

 

Mother cells in charge to produce white and red cells as well 

as platelets. 

 

 

www.cance 

r.gov 

 

Hematopoietic 

stem cells (HSCs) 

Hematopoietic 
progenitor cells. 

 

 

It works with 

two terms 

 
 

62. 

 
 

Centrifugación 

 
 

Noun 

 
 

Greek 

 
Centrif (flying 
off) -tion (action) 

 
 

Med. 

 
It is the process of separating lighter portions of a solution, 
mixture, or suspension from the heavier portions by 

centrifugal force. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/centrif 

ugation 

 
 

Centrifugation 

 

https://dle.rae.es/?id=7ViSqPt
https://dle.rae.es/?id=7ViSqPt
https://dle.rae.es/?id=7ViSqPt
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://decs.bvs.br/cgi-bin/wxis1660.exe/decsserver/
http://decs.bvs.br/cgi-bin/wxis1660.exe/decsserver/
http://decs.bvs.br/cgi-bin/wxis1660.exe/decsserver/
http://decs.bvs.br/cgi-bin/wxis1660.exe/decsserver/
http://decs.bvs.br/cgi-bin/wxis1660.exe/decsserver/
https://dictionary.cambridge.org/dictionary/english/caucasian
https://dictionary.cambridge.org/dictionary/english/caucasian
https://dictionary.cambridge.org/dictionary/english/caucasian
https://dictionary.cambridge.org/dictionary/english/caucasian
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=cefalea&index=alt&codom2nd_wet=1&resultrecs
https://medical-dictionary.thefreedictionary.com/mononuclear%2Bcell
https://medical-dictionary.thefreedictionary.com/mononuclear%2Bcell
https://medical-dictionary.thefreedictionary.com/mononuclear%2Bcell
https://medical-dictionary.thefreedictionary.com/mononuclear%2Bcell
https://medical-dictionary.thefreedictionary.com/mononuclear%2Bcell
https://medical-dictionary.thefreedictionary.com/mononuclear%2Bcell
http://www.cancer.gov/
http://www.cancer.gov/
https://medical-dictionary.thefreedictionary.com/centrifugation
https://medical-dictionary.thefreedictionary.com/centrifugation
https://medical-dictionary.thefreedictionary.com/centrifugation
https://medical-dictionary.thefreedictionary.com/centrifugation
https://medical-dictionary.thefreedictionary.com/centrifugation
https://medical-dictionary.thefreedictionary.com/centrifugation
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63. 

 
Chirrido 

 
Noun 

 

Old 
English 

 

Cearcian (to 
creak, gnash) 

 
Med. 

 

A chirping sound. To make a characteristic short, sharp 
sound, as small birds and certain insects. 

https://www. 

dictionary.co 

m/browse/chi 

rp 

 
Chirp 

 

 

64. 

 

Cianosis 

 

Noun 

 
Medical 

Latin 

 
Kyanos (blue 

disease) 

 

Bio. 

It is a bluish color of mucous membranes and/or skin. While 

this is most frequently attributable to increased amounts of 

unoxygenated hemoglobin (deoxyhemoglobin) in the 

vasculature, there are other causes of bluish skin color. 

https://ww 
w.ncbi.nlm. 

nih.gov/boo 
ks/NBK367 
/ 

 

Cyanosis 

 

 

65. 

 
Cianosis 

periférica 

 

Noun 

 
Greek 

PIE 

Pherein (round 

about) -al (word- 

forming adjective) 

*kwon- (dog) nosiis 

(hand, feet) 

 

Bio. 
Condition where there is a bluish discoloration in hands or 
feet. It is usually caused by low oxygen levels in the red 

blood cells or problems getting oxygenated blood body. 

https://www. 

healthline.co 

m/health/peri 

pheral- 

cyanosis 

 
Peripheral 

cyanosis 

 

 

 

66. 

 

 
Citocinas 
hematopoyéticas 

 

 

Noun 

 

 

Greek 

 

Cito (cell), -ina 
(substance) 

Hemato (blood), 

poye (creation), - 
ico (related to) 

 

 

Bio. 

 

 
Chemical compound used by cells to produce main 
components of DNA and RNA. 

www.cance 
r.gov 

 

https://wiki 

diff.com/cy 

tosine/cyto 
kine 

 

 
Hematopoietic 
cytosine 

Different from 

cytokine, which 

works on the 

immunological 

system. Both 

are proteins for 

cells. 

 
 

67. 

 
 

Citometría 

 
 

Noun 

 
 

Greek 

 
Kytos (cell) 
metron (measure) 

 
 

Bio. 

The counting and measuring of cells, especially the counting 
and analysis of cell size, morphology, and other 

characteristics, traditionally performed using a standardized 

glass slide or small glass chamber of known volume. 

https://ww 
w.thefreedi 

ctionary.co 
m/cytometr 
y 

 
 

Cytometry 

 

 

 
68. 

 

Citometría de 
flujo 

 

 
Noun 

 
Greek 

Latin 

Kytos (cell) 

metron 
(mesurement) -ia 

(quality) 

Flexus (sliding 
mass) 

 

 
Bio. 

Kind of cytometry performed by suspending cells in a liquid 
and passing them through a light beam, often after applying 

fluorescent stains. The measured characteristics of the 

scattered light correlate with cell properties such as volume, 

morphology, and pigmentation. 

https://ww 
w.thefreedi 

ctionary.co 

m/Flow+cy 

tometry 

 

 
Flow cytometry 

 

 
 

69. 

 
Citómetro de flujo 

FACSCAN 

 
 

Noun 

 
Greek 

Latin 

Kytos (cell) 
metron 

(mesurement), 

Flexus (sliding 
mass) 

 
 

Bioch. 

 
A device used to count and measure cells, especially blood 

cells, either visually (with a microscope) or automatically 

(as in flow cytometry). 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/cytom 
eter 

 
FACScan flow 

cytometer 

Becton 
Dickinson 

FACScan 

(BD 

FACscan) 

 
70. 

 

Colonias 
eritroides 

 
Noun 

 
Latin 

Colere (to live) 
Erythros (red), 

Kytos (cell) oide 
(apearace) 

 
Med. 

 

Erythroid progenitor traditionally defined by colony assays 
(CFU-E) 

https://www.nc 

bi.nlm.nih.gov/ 

pmc/articles/P 

MC4256913/ 

Colony-forming 
unit-erythroid 

(CFU-E) 

 

 

71. 

 

Comorbilidades 

 

Noun 

 

Latin 

 

Co (along with) 
morbidity (morbid 

condition) 

 

Med. 

The presence of co-existing or additional diseases with 

reference to an initial diagnosis or with reference to the 

index condition that is the subject of study. It may be used 

as a prognostic indicator for length of hospital stay, cost 
factors, and outcome or survival. 

http://dictio 

nary.sensag 

ent.com/co 

morbidity/e 
n-en/ 

 

Comorbidities 

 

https://www.dictionary.com/browse/chirp
https://www.dictionary.com/browse/chirp
https://www.dictionary.com/browse/chirp
https://www.dictionary.com/browse/chirp
https://www.ncbi.nlm.nih.gov/books/NBK367/
https://www.ncbi.nlm.nih.gov/books/NBK367/
https://www.ncbi.nlm.nih.gov/books/NBK367/
https://www.ncbi.nlm.nih.gov/books/NBK367/
https://www.ncbi.nlm.nih.gov/books/NBK367/
https://www.healthline.com/health/peripheral-cyanosis
https://www.healthline.com/health/peripheral-cyanosis
https://www.healthline.com/health/peripheral-cyanosis
https://www.healthline.com/health/peripheral-cyanosis
https://www.healthline.com/health/peripheral-cyanosis
http://www.cancer.gov/
http://www.cancer.gov/
https://wikidiff.com/cytosine/cytokine
https://wikidiff.com/cytosine/cytokine
https://wikidiff.com/cytosine/cytokine
https://wikidiff.com/cytosine/cytokine
https://www.thefreedictionary.com/cytometry
https://www.thefreedictionary.com/cytometry
https://www.thefreedictionary.com/cytometry
https://www.thefreedictionary.com/cytometry
https://www.thefreedictionary.com/cytometry
https://www.thefreedictionary.com/Flow%2Bcytometry
https://www.thefreedictionary.com/Flow%2Bcytometry
https://www.thefreedictionary.com/Flow%2Bcytometry
https://www.thefreedictionary.com/Flow%2Bcytometry
https://www.thefreedictionary.com/Flow%2Bcytometry
https://medical-dictionary.thefreedictionary.com/cytometer
https://medical-dictionary.thefreedictionary.com/cytometer
https://medical-dictionary.thefreedictionary.com/cytometer
https://medical-dictionary.thefreedictionary.com/cytometer
https://medical-dictionary.thefreedictionary.com/cytometer
https://medical-dictionary.thefreedictionary.com/cytometer
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4256913/
http://dictionary.sensagent.com/comorbidity/en-en/
http://dictionary.sensagent.com/comorbidity/en-en/
http://dictionary.sensagent.com/comorbidity/en-en/
http://dictionary.sensagent.com/comorbidity/en-en/
http://dictionary.sensagent.com/comorbidity/en-en/
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72. 

 

 
Complicaciones 
sistémicas 

 

 

Noun 

 

 
Latin 
PIE 

Com (with, 
together) plicare 

(to fold, weave) 

*sta- (to stand, 
make) -ic 

(adjective word- 
forming) 

 

 

Med. 

 

Systemic means affecting the entire body, rather than a 
single organ or body part. Complications generally involve 

a worsening in severity of disease or the development of 

new signs, symptoms, or pathological changes throughout 
the body and other organ systems. 

 

https://medl 
ineplus.gov 

/spanish/en 
cy/article/0 

02294.htm 

 

 
Systemic 
complications 

 

 
 

73. 

 
Concentración 
elevada 

 
 

Noun 

 
 

Latin 

Concentrate (a 
mass so collected) 

Levare (lift or 

move up) 

 
 

Chem. 

A relatively large quantity of substance present in a unit 
amount of a mixture. Usually, this means there is a lot of a 

solute dissolved in a given solvent. A concentrated solution 

contains the maximum amount of solute that can be 
dissolved. 

https://www.t 

houghtco.co 

m/definition- 

of- 

concentrated- 

605843 

 
High 
concentration 

Increased 
concentration/ 

High 

percentage 

 

 

74. 

 

 

Consulta médica 

 

 

Noun 

 

 
Latin 
Greek 

Consultare (ask 
for advice, 

consider) 

medomai (to take 
care) 

 

 

Med. 

 

A procedure whereby, upon request a doctor reviews a 
patient's medical history, examines the patient, and makes 

recommendations as to care and treatment. 

https://www.psi 

cinsurance.com 

/posts- 

articles/physici 

ans/risk- 

management/m 

edical-consult- 

vs-medical- 
clearance.aspx 

 

 
Medical 
consultation 

 

 

 
75. 

 
 

Consultorio 

externo 

 

 
Noun 

Old 
English 

Old 
French 

PIE 

Out- (egress) 
pacient (medical 

patient) *op- (to 
work) *dhe- (to 

set, put) 

 

 
Med. 

The part of a hospital designed for the treatment of 
outpatients, people with health problems who visit the 

hospital for diagnosis or treatment, but do not at this time 

require a bed or to be admitted for overnight care. Modern 
outpatient departments offer a wide range of treatment 

services, diagnostic tests and minor surgical procedures. 

 

https://medical- 

dictionary.thefr 

eedictionary.co 

m/Outpatient+c 

linic 

 
Outpatient office 
External 

consultation 

 

 

 

76. 

 

Contador 
hematológico 

automático 

 

 

Noun 

 

Latin 

Greek 

Computator (the one 

who numbers) 

Haima (blood), logos 

(study), -ico (related 

to) 

Automato(done by 

itself), -ico (related 

to) 

 

 

Bio. 

 
The hematology analyzers are being used predominantly for 

cell counts and differential leukocyte analysis, but in 
addition, these analyzers are capable of reporting many 

additional parameters and can provide much more 

information than what they are intended to provide. 

https://ww 
w.ncbi.nlm. 

nih.gov/pm 
c/articles/P 

MC578428 

5/ 

 

Automated 
hematology 

analyzers 

 

Automated 
hematological 

counter 

 
 

77. 

 
Controles 

normales 

 
 

Noun 

 
 

Latin 

Contrarotalus (a 
counter, register) 

Norma (rule, 
model, guide) 

 
 

Bio. 

 
Outmoded term for a set of laboratory test values used to 

characterize apparently healthy people; replaced by 
reference values. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/norma 
l+values 

 
Normal control. 

Normal values. 

 

 

 
 

78. 

 

 
 

Corticoides 

 

 
 

Noun 

 

 
Latin 

Greek 

 

Corticis (cortex) 

Eidos 

(appereance, 

figure) 

 

 
 

Bioch. 

 

 
A steroid hormone produced by the adrenal cortex or 

synthesized. 

https://www.bt 

b.termiumplus. 

gc.ca/tpv2alpha 

/alpha- 

eng.html?lang= 

eng&i=1&srcht 

xt=CORTICOI 

DE&index=alt 

&codom2nd_w 
et=1#resultrecs 

 

 
 

Corticoid 

 

https://medlineplus.gov/spanish/ency/article/002294.htm
https://medlineplus.gov/spanish/ency/article/002294.htm
https://medlineplus.gov/spanish/ency/article/002294.htm
https://medlineplus.gov/spanish/ency/article/002294.htm
https://medlineplus.gov/spanish/ency/article/002294.htm
https://www.thoughtco.com/definition-of-concentrated-605843
https://www.thoughtco.com/definition-of-concentrated-605843
https://www.thoughtco.com/definition-of-concentrated-605843
https://www.thoughtco.com/definition-of-concentrated-605843
https://www.thoughtco.com/definition-of-concentrated-605843
https://www.thoughtco.com/definition-of-concentrated-605843
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://www.psicinsurance.com/posts-articles/physicians/risk-management/medical-consult-vs-medical-clearance.aspx
https://medical-dictionary.thefreedictionary.com/Outpatient%2Bclinic
https://medical-dictionary.thefreedictionary.com/Outpatient%2Bclinic
https://medical-dictionary.thefreedictionary.com/Outpatient%2Bclinic
https://medical-dictionary.thefreedictionary.com/Outpatient%2Bclinic
https://medical-dictionary.thefreedictionary.com/Outpatient%2Bclinic
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5784285/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5784285/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5784285/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5784285/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5784285/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5784285/
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=CORTICOIDE&index=alt&codom2nd_wet=1&resultrecs


138 

 

 

 

 

 

 
 

 

 

79. 

 

 

CPH 

 

 

Noun 

 
Greek 
Latin 

Latin PIE 

Latin 

Hema (blood) 
poiéō(to make) 

pro (forth) *gene- 

(give birth, beget) 
cella (basic 

structure of all 
living organisms) 

 

 

Bio. 

 

They are cells present in blood and bone marrow. HPCs are 
capable of forming mature blood cells, such as red blood 

cells (the cells that carry oxygen), platelets (the cells that 

help stop bleeding) and white blood cells (the cells that fight 
infections). 

 

http://www. 
aabb.org/aa 

bbcct/thera 

pyfacts/Pag 
es/hsc.aspx 

 

Hematopoietic 

progenitor cells 
(HPCs) 

 
Also called as 
Hematopoieti 

c stem cells 

(HSCs) 

 

 
80. 

 

 
Creatinina 

 

 
Noun 

 

 
Greek 

 

Kreas (flesh, 
meat) -ine (word- 

forming element 

in chemistry) 

 

 
Med. 

A chemical waste molecule that is generated from muscle 
metabolism. It is produced from creatine, a molecule of 

major importance for energy production in muscles. It is 
transported through the bloodstream to the kidneys. The 

kidneys filter out most of the creatinine and dispose of it in 
the urine. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=125 

50 

 

 
Creatinine 

 

 
 

81. 

 
Criterios 
estandarizados 

 
 

Noun 

 
 

PIE 

 
*ghel- (to shine) 

*sta- (to stand) 

 
 

Med. 

Any standardized clinical assessment, method, procedure, 
intervention or measurement of known validity and 

reliability which is generally taken to be the best available, 

against which new tests or results and protocols are 
compared 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/Criteri 

on+Standard 

 
Standardized 
criteria 

 

 
 

82. 

 
 

Cuadro clínico 

 
 

Noun 

 
 

Latin 

 
Pingere (to paint) 

*klei- (to lean) 

 
 

Med. 

 
All the information relating to a disease, disorder, or a 

patient's state and the interpretation of which leads to a 

specific diagnosis. 

https://www.en 

glishforums.co 

m/English/Clini 

calPictureClinic 

al- 

Presentation/vl 
xrw/post.htm 

 
 

Clinical picture 

 

 
83. 

 
Cuantificación 

 
Noun 

 
Latin 

Quantus (as 
much) -tion 

(action) 

 
Phi. 

 
To determine or express the quantity of. 

https://www.t 

hefreediction 

ary.com/quan 

tify 

 
Quantification 

 

 
84. 

 
Cultivos 

 
Noun 

 
Latin 

Cultivus (crop, 
culture) 

 
Bio. 

The growing of microorganisms, tissue cells, or other living 
matter in a specially prepared nutrient medium. 

https://www.t 

hefreediction 

ary.com/cultu 

re 

 
Culture 

 

 

 
85. 

 

Daño pulmonar 

leve 

 

 
Noun 

 

 
Latin 

Damnum 
(sentence, 

punishment) 

Pulmo (lung) -ar 

(related to) 
Levis (light) 

 

 
Med. 

 

Refers to any problem in the lungs that prevents the lungs 
from working properly. There are three main types of lung 

disease: air diseases, lung tissue diseases, lung circulation 

diseases. 

https://medl 

ineplus.gov 

/ency/articl 
e/000066.ht 

m 

 

 
Mild lung damage 

 

 
 

86. 

 
 

Deficiencia 

 
 

Noun 

 
 

Latin 

Deficere (to 

desert, revolt, fail) 
-ia (word-forming 

element in names) 

 
 

Med. 

 
A lack or shortage; a condition characterized by the 
presence of less than the normal or necessary supply or 

competence 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/deficie 

ncy 

 
 

Deficiency 

 

 
87. 

 

Deficiencia de 2,3 

BPG mutasa 

 
Noun 

 
Latin 

Deficere (to 
desert, revolt, fail) 

Mūtō (move, 
change, vary) 

 
Bio. 

Deficiency of BPGM results in decreased levels of 2,3-BPG 
because BPGM regulates the concentration of 2,3-BPG 

erythrocytes.   The   consequent   left  shift  of  the oxygen 
dissociation   curve   increases   hemoglobin   affinity   for 

https://ww 
w.sciencedi 

rect.com/to 
pics/medici 

 

Deficiency of 2,3 

BPGM 

Bisphosphogl 
ycerate 

mutase 
(BPGM) 

http://www.aabb.org/aabbcct/therapyfacts/Pages/hsc.aspx
http://www.aabb.org/aabbcct/therapyfacts/Pages/hsc.aspx
http://www.aabb.org/aabbcct/therapyfacts/Pages/hsc.aspx
http://www.aabb.org/aabbcct/therapyfacts/Pages/hsc.aspx
http://www.aabb.org/aabbcct/therapyfacts/Pages/hsc.aspx
https://www.medicinenet.com/script/main/art.asp?articlekey=12550
https://www.medicinenet.com/script/main/art.asp?articlekey=12550
https://www.medicinenet.com/script/main/art.asp?articlekey=12550
https://www.medicinenet.com/script/main/art.asp?articlekey=12550
https://www.medicinenet.com/script/main/art.asp?articlekey=12550
https://www.medicinenet.com/script/main/art.asp?articlekey=12550
https://medical-dictionary.thefreedictionary.com/Criterion%2BStandard
https://medical-dictionary.thefreedictionary.com/Criterion%2BStandard
https://medical-dictionary.thefreedictionary.com/Criterion%2BStandard
https://medical-dictionary.thefreedictionary.com/Criterion%2BStandard
https://medical-dictionary.thefreedictionary.com/Criterion%2BStandard
https://medical-dictionary.thefreedictionary.com/Criterion%2BStandard
https://www.englishforums.com/English/ClinicalPictureClinical-Presentation/vlxrw/post.htm
https://www.englishforums.com/English/ClinicalPictureClinical-Presentation/vlxrw/post.htm
https://www.englishforums.com/English/ClinicalPictureClinical-Presentation/vlxrw/post.htm
https://www.englishforums.com/English/ClinicalPictureClinical-Presentation/vlxrw/post.htm
https://www.englishforums.com/English/ClinicalPictureClinical-Presentation/vlxrw/post.htm
https://www.englishforums.com/English/ClinicalPictureClinical-Presentation/vlxrw/post.htm
https://www.englishforums.com/English/ClinicalPictureClinical-Presentation/vlxrw/post.htm
https://www.thefreedictionary.com/quantify
https://www.thefreedictionary.com/quantify
https://www.thefreedictionary.com/quantify
https://www.thefreedictionary.com/quantify
https://www.thefreedictionary.com/culture
https://www.thefreedictionary.com/culture
https://www.thefreedictionary.com/culture
https://www.thefreedictionary.com/culture
https://medlineplus.gov/ency/article/000066.htm
https://medlineplus.gov/ency/article/000066.htm
https://medlineplus.gov/ency/article/000066.htm
https://medlineplus.gov/ency/article/000066.htm
https://medlineplus.gov/ency/article/000066.htm
https://medical-dictionary.thefreedictionary.com/deficiency
https://medical-dictionary.thefreedictionary.com/deficiency
https://medical-dictionary.thefreedictionary.com/deficiency
https://medical-dictionary.thefreedictionary.com/deficiency
https://medical-dictionary.thefreedictionary.com/deficiency
https://medical-dictionary.thefreedictionary.com/deficiency
https://medical-dictionary.thefreedictionary.com/deficiency
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
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      oxygen, thus resulting in decreased delivery of oxygen into 
the peripheral tissues and compensatory polycythemia. 

ne-and- 
dentistry/bi 

sphosphogl 

ycerate- 
mutase 

  

 

88. 

 

Depleción 

 

Noun 

 

Latin 
de- (concerning) 
plere (blood- 

letting) 

 

Bio. 
The act or process of emptying, removal of a fluid, as the 
blood. Exhausted state which results from excessive loss of 

blood. 

https://www. 

biology- 

online.org/di 

ctionary/Depl 
etion 

 

Depletion 

 

 
 

89. 

 
Deshidrogenasa 

láctica 

 
 

Noun 

Latin 
Greek 

Latin 

Latin 

De (down, down 

from, from, off; 

concerning) Hydr- 

(water) -ate (word- 

forming element) 
Lactis (milk) 

 
 

Bio. 

It is an enzyme found in almost all body tissues. It plays an 
important role in cellular respiration, the process by which 

glucose (sugar) from food is converted into usable energy 

for our cells. 

https://kids 
health.org/e 

n/parents/te 

st-ldh.html 

 
Lactate 

dehydrogenase 

 
Lactic acid 

dehydrogenas 

e, or LDH 

 

90. 

 
Deterioro de la 

salud 

 

Noun 

 

Latin 

Deterior 

(degenerated) 

Salutis (health) 

 

Med. 

 
State that involves failure of health, chronic diseases that 

often get worse. 

http://www.coe 

- 
 

cnas.jp/english/ 

group_senior/m 

anual/manual02 
/06.html 

 
Deterioration of 

health 

 

 

91. 

 

Diabetes Mellitus 

 

Noun 

 
PIE 
Latin 

*dwo- (two) 
*gwa- (to go, 

come) 

Mellitus (of 
honey) 

 

Med. 

 

More commonly referred to as "diabetes". It is a chronic 

disease associated with abnormally high levels of the sugar 
glucose in the blood. 

 

https://www.me 

dicinenet.com/s 

cript/main/art.a 

sp?articlekey=2 

974 

 

Diabetes Mellitus 

 

 

 
92. 

 
 

Diagnostico 
diferencial 

 

 
Noun 

 

 
Latin 

Diagnostikos 

(through knowledge) 

Dis (multiple 

separation), ferre (to 

carry), entia (quality 

of entity), al (related 

to) 

 

 
Med. 

The process of weighing the probability of one disease 

versus that of other diseases possibly accounting for a 
patient's illness. The differential diagnosis of rhinitis (a 

runny nose) includes allergic rhinitis (hay fever), the abuse 

of nasal decongestants and, of course, the common cold. 

https://ww 
w.medicine 

net.com/scr 

ipt/main/art 

.asp?article 

key=2991 

 
 

Differential 
diagnosis 

 

 
93. 

 
Diferenciación 

 
Noun 

 
Latin 

Dis (to separate), 
ferre (to carry on), 

entia (agent), -tion 
(action) 

 
Bio. 

 
To distinguish changes in a cell structure or composition. 

 

https://dle.r 

ae.es 

Differentiation. 
Cellular 

differentiation. 

 

 
 

94. 

 
 

Difosfoglicerato 

 
 

Noun 

 
Latin 

Greek 

Diphos 
(pyrophosphate) 

Glykys (sweet) - 

ate (word-forming 
element) 

 
 

Bioch. 

 

It is an ester of phosphoric acid and glyceric acid that occurs 

in the blood and that promotes the release of hemoglobin- 
bound oxygen. 

https://ww 
w.dictionar 

y.com/brow 

se/diphosph 
oglycerate 

 
Diphosphoglycera 

te 

 

 

95. 

 

Dislipidemia 

 

Noun 

 

Greek 

Dus (hard, 
difficult), lipide 

(animal fat), 

haima (blood) 

 

Med. 

Abnormalities in the serum levels of lipids, including 
overproduction or deficiency. Abnormal serum lipid 

profiles may include high total cholesterol, high 

triglycerides, low high-density lipoprotein cholesterol, and 
elevated low-density lipoprotein cholesterol. 

http://dictio 
nary.sensag 

ent.com/dy 

slipidemia/ 
en-en/ 

 

Dyslipidemia 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.sciencedirect.com/topics/medicine-and-dentistry/bisphosphoglycerate-mutase
https://www.biology-online.org/dictionary/Depletion
https://www.biology-online.org/dictionary/Depletion
https://www.biology-online.org/dictionary/Depletion
https://www.biology-online.org/dictionary/Depletion
https://www.biology-online.org/dictionary/Depletion
https://kidshealth.org/en/parents/test-ldh.html
https://kidshealth.org/en/parents/test-ldh.html
https://kidshealth.org/en/parents/test-ldh.html
https://kidshealth.org/en/parents/test-ldh.html
http://www.coe-cnas.jp/english/group_senior/manual/manual02/06.html
http://www.coe-cnas.jp/english/group_senior/manual/manual02/06.html
http://www.coe-cnas.jp/english/group_senior/manual/manual02/06.html
http://www.coe-cnas.jp/english/group_senior/manual/manual02/06.html
http://www.coe-cnas.jp/english/group_senior/manual/manual02/06.html
http://www.coe-cnas.jp/english/group_senior/manual/manual02/06.html
https://www.medicinenet.com/script/main/art.asp?articlekey=2974
https://www.medicinenet.com/script/main/art.asp?articlekey=2974
https://www.medicinenet.com/script/main/art.asp?articlekey=2974
https://www.medicinenet.com/script/main/art.asp?articlekey=2974
https://www.medicinenet.com/script/main/art.asp?articlekey=2974
https://www.medicinenet.com/script/main/art.asp?articlekey=2991
https://www.medicinenet.com/script/main/art.asp?articlekey=2991
https://www.medicinenet.com/script/main/art.asp?articlekey=2991
https://www.medicinenet.com/script/main/art.asp?articlekey=2991
https://www.medicinenet.com/script/main/art.asp?articlekey=2991
https://www.medicinenet.com/script/main/art.asp?articlekey=2991
https://dle.rae.es/
https://dle.rae.es/
https://www.dictionary.com/browse/diphosphoglycerate
https://www.dictionary.com/browse/diphosphoglycerate
https://www.dictionary.com/browse/diphosphoglycerate
https://www.dictionary.com/browse/diphosphoglycerate
https://www.dictionary.com/browse/diphosphoglycerate
http://dictionary.sensagent.com/dyslipidemia/en-en/
http://dictionary.sensagent.com/dyslipidemia/en-en/
http://dictionary.sensagent.com/dyslipidemia/en-en/
http://dictionary.sensagent.com/dyslipidemia/en-en/
http://dictionary.sensagent.com/dyslipidemia/en-en/
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96. 

 
 

Disminuida 

 
 

Adj. 

 
 

Latin 

 
Reducere (lead 
back, bring back) 

 
 

Chem. 

Decreased valence of (an atom) by adding electrons. To 
remove oxygen from (a compound). To add hydrogen to (a 

compound. To change to a metallic state by removing 

nonmetallic constituents; smelt. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/reduce 

 
 

Reduced 

 

 

97. 

 

Disneas 

 

Noun 

 

Greek 

Dys- (hard, 
difficult, 

abnormal, 

imperfect) pnoia 
(breath) 

 

Med. 

 

Difficulty in breathing, often associated with lung or heart 
disease and resulting in shortness of breath. Also called air 

hunger. 

https://ww 

w.thefreedi 
ctionary.co 

m/dyspnea 

 

Dyspnea 

 

 
 

98. 

 
 

Dolicol 

 
 

Noun 

 
 

Greek 

 
 

Dolichos (long) 

 
 

Chem. 

Dolichol refers to any of a group of long-chain mostly 

unsaturated organic compounds that are made up of varying 
numbers of isoprene units terminating in an α-saturated 

isoprenoid group, containing an alcohol functional group. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/dolich 

ol 

 
 

Dolichol 

 

 

 
99. 

 

Dominios lipid 
raft 

 

 
Noun 

Latin 

 

Greek 
Low 

German 

Domus (house; 

own) -inos 

(property) 

Lipos (fat, grease) 
Rachter (rafter) 

 

 
Bio. 

Also known as lipid microdomains are discrete lipid 
domains present in the external leaflet of the plasma 

membrane. The rafts are enriched in cholesterol, 

glycosphingolipids, and glycosyl-phosphatidylinositol GPI- 

anchored proteins, and are insoluble in low concentrations 
of nonionic detergents. 

 

https://www. 

sciencedirect. 

com/topics/n 

euroscience/l 

ipid-raft 

 

 
Lipid raft domains 

 

 

100. 

 
Donantes 

voluntarios 

 

Noun 

 

Latin 

Donare (give, 

bring) -nte (agent) 

Volo (I want) tat 
(quality) -ario 
(belonging) 

 

Med. 

 

A person that supplies an organ or tissue to be used in 

another body, usually either a cadaveric, living related, or 
living unrelated donor. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/donor 

 

Volunteer donors 

 

 

 

101. 

 

 

Eco doppler 

 

 

Noun 

 

 

Greek 

Eco (sound) grafia 

(to write) 
Doppler (motion 

on waves, 

Christian Doppler 
1842) 

 

 

Med. 

It produces an accurate assessment of the direction of blood 

flow and the velocity of blood and cardiac tissue at any 
arbitrary point using the Doppler effect. It is a powerful tool 

with which to assess cardiovascular physiology and 

function, and is an important part of the comprehensive 
evaluation of the fetal cardiovascular system. 

https://www. 

mayoclinic.or 

g/es- 

es/doppler- 

ultrasound/ex 

pert- 

answers/faq- 

20058452 

 

 
Doppler 

ultrasound. 

 

Doppler 

Echocardiogr 

aphy. 

Echocardiogr 

aphy 

 
 

102. 

 
 

Edema 

 
 

Noun 

 
PIE 

Greek 

 
*oid- ema (to 

swell, tumor) 

 
 

Bio. 

It is the medical term for swelling. Body parts swell from 
injury or inflammation. It can affect a small area or the entire 

body. It happens when your small blood vessels leak fluid 

into nearby tissues. 

https://www. 

webmd.com/ 

heart- 

disease/heart- 

failure/edema 
-overview#1 

 
 

Edema 

 

 
103. 

 
Edema cerebral 

 
Noun 

Greek 
Latin 

Oedema (lump) 
Cerebrum (brain), 
-al (related to) 

 
Med. 

A life-threatening condition that causes fluid in the brain 
which increases the pressure inside of the skull. 

https://dle.rae 

.es/ 

Cerebral edema. 
Brain swelling. 

 

 
104. 

 
Edema pulmonar 

 
Noun 

 
Greek 

Latin 

Oidēma (a 
swelling tumor) 
Pulmonarius (of 
the lungs) 

 
Med. 

 
Pulmonary edema is an abnormal buildup of fluid in the 

lungs. This buildup of fluid leads to shortness of breath. 

https://medline 

plus.gov/ency/a 

rticle/000140.ht 

m 

 
Pulmonary edema 

 

https://medical-dictionary.thefreedictionary.com/reduce
https://medical-dictionary.thefreedictionary.com/reduce
https://medical-dictionary.thefreedictionary.com/reduce
https://medical-dictionary.thefreedictionary.com/reduce
https://medical-dictionary.thefreedictionary.com/reduce
https://www.thefreedictionary.com/dyspnea
https://www.thefreedictionary.com/dyspnea
https://www.thefreedictionary.com/dyspnea
https://www.thefreedictionary.com/dyspnea
https://medical-dictionary.thefreedictionary.com/dolichol
https://medical-dictionary.thefreedictionary.com/dolichol
https://medical-dictionary.thefreedictionary.com/dolichol
https://medical-dictionary.thefreedictionary.com/dolichol
https://medical-dictionary.thefreedictionary.com/dolichol
https://medical-dictionary.thefreedictionary.com/dolichol
https://www.sciencedirect.com/topics/neuroscience/lipid-raft
https://www.sciencedirect.com/topics/neuroscience/lipid-raft
https://www.sciencedirect.com/topics/neuroscience/lipid-raft
https://www.sciencedirect.com/topics/neuroscience/lipid-raft
https://www.sciencedirect.com/topics/neuroscience/lipid-raft
https://medical-dictionary.thefreedictionary.com/donor
https://medical-dictionary.thefreedictionary.com/donor
https://medical-dictionary.thefreedictionary.com/donor
https://medical-dictionary.thefreedictionary.com/donor
https://medical-dictionary.thefreedictionary.com/donor
https://www.mayoclinic.org/es-es/doppler-ultrasound/expert-answers/faq-20058452
https://www.mayoclinic.org/es-es/doppler-ultrasound/expert-answers/faq-20058452
https://www.mayoclinic.org/es-es/doppler-ultrasound/expert-answers/faq-20058452
https://www.mayoclinic.org/es-es/doppler-ultrasound/expert-answers/faq-20058452
https://www.mayoclinic.org/es-es/doppler-ultrasound/expert-answers/faq-20058452
https://www.mayoclinic.org/es-es/doppler-ultrasound/expert-answers/faq-20058452
https://www.mayoclinic.org/es-es/doppler-ultrasound/expert-answers/faq-20058452
https://www.mayoclinic.org/es-es/doppler-ultrasound/expert-answers/faq-20058452
https://www.webmd.com/heart-disease/heart-failure/edema-overview#1
https://www.webmd.com/heart-disease/heart-failure/edema-overview#1
https://www.webmd.com/heart-disease/heart-failure/edema-overview#1
https://www.webmd.com/heart-disease/heart-failure/edema-overview#1
https://www.webmd.com/heart-disease/heart-failure/edema-overview#1
https://www.webmd.com/heart-disease/heart-failure/edema-overview#1
https://dle.rae.es/
https://dle.rae.es/
https://medlineplus.gov/ency/article/000140.htm
https://medlineplus.gov/ency/article/000140.htm
https://medlineplus.gov/ency/article/000140.htm
https://medlineplus.gov/ency/article/000140.htm
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105. 

 

 
EDTA 

 

 
Noun 

 
Greek 
Latin 

Greek 

Etil (wood spirit) 

Endo (inside) 

Amino (ammoniac) 

ina (substance) 

Tetra (four) 

Acetum (acute), Ico 

(related to) 

 

 
Chem. 

 
Ethylenediaminetetraacetic acid, a chelating agent that 
binds calcium and other metals; used as an anticoagulant for 

preserving blood specimens. Also used medicinally. Called 

also eidetic acid. 

https://medi 
cal- 

dictionary.t 

hefreedictio 
nary.com/e 
dta 

 

 
EDTA 

 
 

AEDT in 
Spanish 

 
 

106. 

 
 

Efecto Bohr 

 
 

Noun 

 
 

Latin 

Efficere (to 
complete) 

Bohr (Neils Bohr, 
physicist) 

 
Phys. 

Bio. 

Bohr effect decreased affinity of hemoglobin for oxygen 
caused by an increase of carbon dioxide; the oxyhemoglobin 

dissociation curve is displaced to the right because of higher 
partial pressure of carbon dioxide and lower pH. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/Bohr+ 
effect 

 
 

Bohr effect 

 

 

 
107. 

 
 

Efecto 
pleiotrópico 

 

 
Noun 

 
Greek 

Latin 

Pleion (greater in 

quantity, the more 

part, very many), 

tropos (change) 

Effectus 

(accomplishment, 

performance) 

 

 
Pharm. 

 
Pleiotropic effects of a drug are actions other than those for 
which the agent was specifically developed. These effects 

may be related or unrelated to the primary mechanism of 

action of the drug, and they are usually unanticipated. 

https://www. 

ahajournals.o 

rg/doi/full/10 

.1161/01.cir. 

0000131517. 

20177.5a 

 

 
Pleiotropic effect 

 

 

 

 

108. 

 

 

 
Efectos 
antitrombóticos 

 

 

 

Noun 

 

 
Latin 

Greek 

Efficere (to 
complete) 

Anti (against, 

opposed to, 
opposite of, 

instead) 

Thrombotikos 
(related to blood 
clot) 

 

 

 

Med. 

 

 

Effect where an antithrombotic agent (a drug) reduces the 
formation of blood clots therapeutically for prevention or 

treatment of a dangerous blood clot (acute thrombus). 

 

 
https://medic 

al- 

dictionary.the 

freedictionar 

y.com/antithr 

ombotic 

 

 

 
Antithrombotic 
effects 

 

 
 

109. 

 
 

Electroforesis 

 
 

Noun 

 
Ancient 

Greek 

 
Electro- 
(electricity) 

φόρεσις (phóresis) 

 
 

Bioch. 

It is an electrokinetic process which separates charged 
particles in a fluid using a field of electrical charge. It is 

most often used in life sciences to separate protein 

molecules or DNA based on size, density and purity and can 

be achieved through several different procedures. 

https://www. 

cleaverscienti 

fic.com/what 

-is- 

electrophores 

is/ 

 
 

Electrophoresis 

 

 

 
110. 

 

Electroforesis de 
hemoglobina 

 

 
Noun 

 

 
Greek 

ēlektron (amber) 
Phoresis (being 
carried) Haima 

(blood) Globule 

(corpuscle of 
blood) 

 

 
Bio. 

 
It is a blood test done to check the different types of 

hemoglobin in the blood. Hemoglobin is the substance in 
red blood cells that carries oxygen. 

https://ww 
w.uofmheal 
th.org/healt 

h- 

library/hw3 
9098 

 

Hemoglobin 
electrophoresis 

 

 

 
111. 

 

 
Enalapril 

 

 
Noun 

 

 
PIE 

 

*en (in) -il (word- 
forming element) 

 

 
Pharm. 

A medication used to treat high blood pressure, diabetic 
kidney disease, and heart failure. For heart failure it is 

generally used with a diuretic such as furosemide. It is given 
by mouth or injection into a vein. Onset of effects are 

typically within an hour when taken by mouth and last for 
up to day. 

 
https://encycl 

opedia.thefre 

edictionary.c 

om/enalapril 

 

 
Enalapril 

 

C20H28N2O 
5 

https://medical-dictionary.thefreedictionary.com/edta
https://medical-dictionary.thefreedictionary.com/edta
https://medical-dictionary.thefreedictionary.com/edta
https://medical-dictionary.thefreedictionary.com/edta
https://medical-dictionary.thefreedictionary.com/edta
https://medical-dictionary.thefreedictionary.com/edta
https://medical-dictionary.thefreedictionary.com/Bohr%2Beffect
https://medical-dictionary.thefreedictionary.com/Bohr%2Beffect
https://medical-dictionary.thefreedictionary.com/Bohr%2Beffect
https://medical-dictionary.thefreedictionary.com/Bohr%2Beffect
https://medical-dictionary.thefreedictionary.com/Bohr%2Beffect
https://medical-dictionary.thefreedictionary.com/Bohr%2Beffect
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000131517.20177.5a
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000131517.20177.5a
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000131517.20177.5a
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000131517.20177.5a
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000131517.20177.5a
https://www.ahajournals.org/doi/full/10.1161/01.cir.0000131517.20177.5a
https://medical-dictionary.thefreedictionary.com/antithrombotic
https://medical-dictionary.thefreedictionary.com/antithrombotic
https://medical-dictionary.thefreedictionary.com/antithrombotic
https://medical-dictionary.thefreedictionary.com/antithrombotic
https://medical-dictionary.thefreedictionary.com/antithrombotic
https://medical-dictionary.thefreedictionary.com/antithrombotic
https://www.cleaverscientific.com/what-is-electrophoresis/
https://www.cleaverscientific.com/what-is-electrophoresis/
https://www.cleaverscientific.com/what-is-electrophoresis/
https://www.cleaverscientific.com/what-is-electrophoresis/
https://www.cleaverscientific.com/what-is-electrophoresis/
https://www.cleaverscientific.com/what-is-electrophoresis/
https://www.uofmhealth.org/health-library/hw39098
https://www.uofmhealth.org/health-library/hw39098
https://www.uofmhealth.org/health-library/hw39098
https://www.uofmhealth.org/health-library/hw39098
https://www.uofmhealth.org/health-library/hw39098
https://www.uofmhealth.org/health-library/hw39098
https://encyclopedia.thefreedictionary.com/enalapril
https://encyclopedia.thefreedictionary.com/enalapril
https://encyclopedia.thefreedictionary.com/enalapril
https://encyclopedia.thefreedictionary.com/enalapril
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112. 

 

Enfermedad 

Aguda 

de la Montaña 

 

 

Noun 

 
Old 
English 

Latin 

French 

Seocnes (sickness, 
disease) Acutus 

(sharp, pointed) 

Monter (to go up, 
ascend, climb, 

mount) -ain 
(pertaining to 

 

 

Med. 

 

An illness that can affect mountain climbers, hikers, skiers, 
or travelers at high altitudes, usually above 8,000 feet (2,400 

meters). The effect on the body of being in a high-altitude 

environment. The occurrence of AMS depends on the 
altitude, the rate of ascent, and individual susceptibility. 

 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=857 

6 

 

 
Acute mountain 
sickness 

 

 
High-altitude 
illness 

 

 

113. 

 
 

Enfermedad 
Crónica 

de la Montaña 

 

 

Noun 

 
 

Latin 
Greek 

Latin 

Infirmitas (lack of 
srenght) 

Khronikos (time- 
derived) 

Montanea, 

montins 
(protuding) 

 

 

Med. 

 
A disease in which the proportion of blood volume that is 
occupied by red blood cells increases (polycythaemia) and 

there is an abnormally low level of oxygen in the blood 

(hypoxemia). 

 

 

https://www. 

etymonline.c 

om 

 

 
Chronic mountain 
sickness 

 

 

 

 
114. 

 

 

Enfermedad 

neoplásica 

mieloproliferativa 

 

 

 
Noun 

 

 

 
Latin 
Greek 

Infirmitas (lack of 

stenght) 

Neo (new) plasma 

(formation, anything 

formed) -ica (related 

to) 

Myelos (marrow), 

proliferre (to 

reproduce quickly) - 
tivo (in relation to) 

 

 

 
Med. 

 
Myeloproliferative diseases are a heterogeneous group of 
disorders characterized by cellular proliferation of one or 

more hematologic cell lines in the peripheral blood, distinct 

from acute leukemia. The peripheral smear below shows 
leukoerythroblastosis and giant platelets in a patient with 

myelofibrosis. 

 

https://eme 

dicine.meds 

cape.com/a 

rticle/20471 

4-overview 

 

 

Myeloproliferativ 

e Neoplasms 

Disease (MPNs) 

 

 

 

 
115. 

 

 
Enfermedad 

oncohematológica 
clonal 

 

 

 
Noun 

 

Old 

English 
English 

Greek 

Seocnes (sickness, 

disease) 

Onco- (tumor) 
Haima (blood) - 
logy (science or 

study of) 

Klōn (a twig, 

spray) 

 

 

 
Med. 

 

 

Associated with leukocytosis, thrombocytosis, autonomous 
growth of erythroid colonies (BFU-E), erythropoietin 

http://www.s 

cielo.org.bo/s 

cielo.php?scr 

ipt=sci_arttex 

t&pid=S1726 

- 

89582016000 

200012 

 

 
Clonal 

oncohaematologic 
al disease 

 

 

 

116. 

 
Enfermedad 

Pulmonar 
Ostructiva 

Crónica 

 

 

Noun 

 
Old 

English 
Latin 

Latin 

Seocnes (sickness, 

disease) 
Pulmonarius 

(lungs) Obstruct 

(stop, bar, hinder) 
Khronikos (time- 
derived) 

 

 

Med. 

 

A type of obstructive lung disease characterized by 
chronically poor airflow. There are two main forms of 

COPD: Chronic bronchitis, which involves a long-term 

cough with mucus. Emphysema, which involves damage to 
the lungs over time. 

 

 

https://medli 

neplus.gov/e 

ncy/article/00 

0091.htm 

 

Chronic 

obstructive 

pulmonary disease 

Chronic 

obstructive lung 

disease (COLD) 

/ Chronic 

obstructive 

airway disease 

(COAD) 

 

 

117. 

 

 

Enfisema 

 

 

Noun 

 

 

Greek 

 
En (inside) 

Physao (to blow, 

breath, blast) 

Ma (result) 

 

 

Med. 

It is a lung condition featuring an abnormal accumulation of 
air due to enlargement and destruction of the lung's many 

tiny air sacs resulting in the formation of scar tissue. The 
destruction of the air sacs and formation of scar tissue is 

permanent and the disease is incurable, however medication 

may be helpful to ease symptoms. Emphysema is strongly 
associated with smoking cigarettes. 

https://ww 
w.medicine 

net.com/scr 

ipt/main/art 

.asp?article 

key=3228 

 

 

Emphysema 

 

https://www.medicinenet.com/script/main/art.asp?articlekey=8576
https://www.medicinenet.com/script/main/art.asp?articlekey=8576
https://www.medicinenet.com/script/main/art.asp?articlekey=8576
https://www.medicinenet.com/script/main/art.asp?articlekey=8576
https://www.medicinenet.com/script/main/art.asp?articlekey=8576
https://www.medicinenet.com/script/main/art.asp?articlekey=8576
https://www.etymonline.com/
https://www.etymonline.com/
https://www.etymonline.com/
https://emedicine.medscape.com/article/204714-overview
https://emedicine.medscape.com/article/204714-overview
https://emedicine.medscape.com/article/204714-overview
https://emedicine.medscape.com/article/204714-overview
https://emedicine.medscape.com/article/204714-overview
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1726-89582016000200012
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1726-89582016000200012
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1726-89582016000200012
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1726-89582016000200012
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1726-89582016000200012
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1726-89582016000200012
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1726-89582016000200012
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1726-89582016000200012
https://medlineplus.gov/ency/article/000091.htm
https://medlineplus.gov/ency/article/000091.htm
https://medlineplus.gov/ency/article/000091.htm
https://medlineplus.gov/ency/article/000091.htm
https://www.medicinenet.com/script/main/art.asp?articlekey=3228
https://www.medicinenet.com/script/main/art.asp?articlekey=3228
https://www.medicinenet.com/script/main/art.asp?articlekey=3228
https://www.medicinenet.com/script/main/art.asp?articlekey=3228
https://www.medicinenet.com/script/main/art.asp?articlekey=3228
https://www.medicinenet.com/script/main/art.asp?articlekey=3228
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118. 

 

 
Entidad clínica 

 

 
Noun 

 
Latin 
Late 

Latin 

Clinicus 
(physician that 

visits patients in 

their beds) 
Entitatem (a 
thing) 

 

 
Med. 

 

 
It is a disorder that is diagnosed and treated 

https://www. 

ncshla.org/sit 

es/default/file 

s/springCon/ 

2014/Session 

%2031.pdf 

 

 
Clinical entity 

 

 
119. 

 
Epitaxis 

 
Noun 

 
Greek 

 

Epistazein (bleed 

from the nose) 

 
Med. 

 
Nosebleed. Large amount of blood coming from the nose. 

https://www.me 

rriam- 

webster.com/di 

ctionary/epistax 
is 

 

Epitaxis. 

Nosebleed. 

 

 
 

120. 

 
 

EPO 

 
 

Noun 

 
 

Greek 

 
Erythros (red) 

Poien (to put) 

 
 

Bio. 

A glycoprotein hormone that stimulates the production of 
red blood cells by stem cells in bone marrow. Produced 

mainly by the kidneys, it is released in response to decreased 
levels of oxygen in body tissue. 

https://ww 
w.thefreedi 

ctionary.co 

m/Erythrop 

oietin 

 
EPO 

(Erythropoietin) 

 

 

 

121. 

 

 
Equilibrio 

homeostático 

 

 

Noun 

 
Latin 

 

Greek 

Aequus (similar, 

equal), libra 

(balance) 
Homoios 

(similar), stasis 
(standing still) 

 

 

Bio. 

It refers to stability, balance, or equilibrium within a cell or 

the body. It is an organism’s ability to keep a constant 

internal environment. Homeostasis is an important 
characteristic of living things. Keeping a stable internal 

environment requires constant adjustments as conditions 
change inside and outside the cell. 

https://openc 

urriculum.org 

/5385/homeo 

stasis-and- 

regulation-in- 

the-human- 

body/ 

 

 
Homeostatic 

regulation 

 

 
 

122. 

 
Eritrocitosis 

adquiridas 

 
 

Noun 

 
 

Greek 

 
Erythros (red) 

Kytos (cell) -osis 

(disease) 

 
 

Med. 

Type of erythrocytosis in which patients have a mutation in 
the JAK2 gene, which leads to the production of an 

abnormal, constitutively active protein that stimulates the 
increased production of red blood cells, leukocytes and 
platelets. 

https://www.i 

ntramed.net/c 

ontenidover.a 

sp?contenido 

id=82330 

 
Acquired 

erythrocytosis 

 

 

123. 

 
Eritrocitosis 

congénitas 

 

Noun 

 
Greek 

Latin 

Erythros (red) 
Kytos (cell) -osis 
(disease) 

Congenitus 

(brought together) 

 

Med. 

 
Disorder with high level of red blood cell characterized as a 

non-controlled phenomenon since birth. 

 
 

https://dle.rae 

.es/ 

 
Congenital 

erythrocytosis 

 

 

 
124. 

 
Eritrocitosis 

Microcítica Post 

Flebotomía 
(EMPF) 

 

 
Noun 

 
Greek 

 

Latin 

Greek 

Erythros (red) Kytos 

(cell) -osis (disease) 

Micros (small) kytos 

(cell) 

Post (after, later) 

Phleps (vein), tomé 

(to cut), ia (quality). 

 

 
Med. 

 
 

Condition where red blood cells are smaller than normal 

(corpuscular level). One cause is low iron levels. 

https://medi 

cal- 
dictionary.t 

hefreedictio 

nary.com/m 
icrocytic 

 
Post phlebotomy 

microcytic 
erythrocytosis 

 

 

125. 

 
Eritrocitosis 

Patológicas 

 

Noun 

 

Greek 

Erythros (red) 

Kytos (cell) -osis 
(disease) 

Pathos (disease), 

logos (study) 

 

Bio. 

 
Increase of the red blood cells. Microscopic study of 

diseases to be diagnosed. 

 
http://etimolo 

gias.dechile.n 

et 

 
Pathological 

Erythrocytosis 

 

https://www.ncshla.org/sites/default/files/springCon/2014/Session%2031.pdf
https://www.ncshla.org/sites/default/files/springCon/2014/Session%2031.pdf
https://www.ncshla.org/sites/default/files/springCon/2014/Session%2031.pdf
https://www.ncshla.org/sites/default/files/springCon/2014/Session%2031.pdf
https://www.ncshla.org/sites/default/files/springCon/2014/Session%2031.pdf
https://www.ncshla.org/sites/default/files/springCon/2014/Session%2031.pdf
https://www.merriam-webster.com/dictionary/epistaxis
https://www.merriam-webster.com/dictionary/epistaxis
https://www.merriam-webster.com/dictionary/epistaxis
https://www.merriam-webster.com/dictionary/epistaxis
https://www.merriam-webster.com/dictionary/epistaxis
https://www.thefreedictionary.com/Erythropoietin
https://www.thefreedictionary.com/Erythropoietin
https://www.thefreedictionary.com/Erythropoietin
https://www.thefreedictionary.com/Erythropoietin
https://www.thefreedictionary.com/Erythropoietin
https://opencurriculum.org/5385/homeostasis-and-regulation-in-the-human-body/
https://opencurriculum.org/5385/homeostasis-and-regulation-in-the-human-body/
https://opencurriculum.org/5385/homeostasis-and-regulation-in-the-human-body/
https://opencurriculum.org/5385/homeostasis-and-regulation-in-the-human-body/
https://opencurriculum.org/5385/homeostasis-and-regulation-in-the-human-body/
https://opencurriculum.org/5385/homeostasis-and-regulation-in-the-human-body/
https://opencurriculum.org/5385/homeostasis-and-regulation-in-the-human-body/
https://www.intramed.net/contenidover.asp?contenidoid=82330
https://www.intramed.net/contenidover.asp?contenidoid=82330
https://www.intramed.net/contenidover.asp?contenidoid=82330
https://www.intramed.net/contenidover.asp?contenidoid=82330
https://www.intramed.net/contenidover.asp?contenidoid=82330
https://dle.rae.es/
https://dle.rae.es/
https://medical-dictionary.thefreedictionary.com/microcytic
https://medical-dictionary.thefreedictionary.com/microcytic
https://medical-dictionary.thefreedictionary.com/microcytic
https://medical-dictionary.thefreedictionary.com/microcytic
https://medical-dictionary.thefreedictionary.com/microcytic
https://medical-dictionary.thefreedictionary.com/microcytic
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
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126. 

 

 
Eritropoyesis 

 

 
Noun 

 

 
Greek 

 
 

Erytro (red) 
Poiesis (To make) 

 

 
Bio. 

 
The formation of red blood cells in blood-forming tissue. In 
the early development of a fetus, erythropoiesis takes place 

in the yolk sac, spleen, and liver. After birth, all 

erythropoiesis occurs in the bone marrow. 

https://www. 

cancer.gov/p 

ublications/di 

ctionaries/ca 

ncer- 

terms/def/ery 

thropoiesis 

 

 
Erythropoiesis 

 

 

127. 

 
Eritropoyesis 

acelerada 

 

Noun 

 
Greek 

Latin 

Erytro (red) - 
poiesis (To make) 

Accelerare (to 
give speed) 

 

Med. 

 

Increased amount of EPO. 

https://books.google.com.bo/bo 
oks?id=Xg6ArNr7cfUC&pg=P 

A45&lpg=PA45&dq=accelerat 

ed+erythropoiesis&source=bl& 
ots=UaFdGhA5ZV&sig=ACfU 

3U2n4yjw07AB_FlfqAjzd6B27 

H7_aA&hl=es- 

419&sa=X&ved=2ahUKEwjM 
9f6snaznAhXXJ7kGHYBkAPE 

4ChDoATABegQICxAB#v=on 

epage&q=accelerated%20erythr 
opoiesis&f=false 

 
Accelerated 

erythropoiesis 

 

 

128. 
Eritropoyetina 
sérica 

 

Noun 
Greek 
Latin 

Erythros (red) 
Poien (to put) 
Serum (serum) 

 

Med. 
 

Regulation of red blood cells on serum. 
https://dle.rae 

.es/ 

Serum 
erythropoietin 

 

   Latin 
Extra (outside, 

without), 

cellularis (of little 

cells), seignal (seal, 

imprint, mark), 

regula (rule, straight 

piece) 

kinein (to move) 

  
Also known as classical MAP kinases, integrates multiple 

biochemical signals and are involved in cell proliferation, 

differentiation, transcription, regulation and development. 

Once MAPK3 is activated by phosphorylation by an 

upstream kinase, it translocates to the nucleus of the 

stimulated cell, where it phosphorylates target molecules. 

 

https://www. 

biocompare.c 

om/pfu/1200 

65/soids/220 

4159/Inhibito 

rs/ERK 

  

Extracellular- 
signal- 

regulated 
kinases 

 
129. 

 
ERK 

 
Adj. 

  
Bioch. 

 
ERK 

    
Greek 

  

 

 
130. 

 

 
Espectrofotómetro 

 

 
Noun 

 

 
Latin 

 
Spetrum (picture) 

photo (light) 
metron (measure) 

 

 
Med. 

 
 

It is an optical instrument for measuring the intensity of light 

relative to wavelength. 

http://www. 

microspectra. 

com/support/ 

learn/what- 

is-a- 

spectrophoto 

meter 

 

 

 

Spectrophotometer 

 
UNICO is the 

brand. Model 
1200. 

 
 

131. 

 
 

Esplenomegalia 

 
 

Noun 

 
 

Greek 

 
Splen- (spleen, 

spleen and) 

Megas (great) 

 
 

Med. 

 
Abnormal enlargement of the spleen. Splenomegaly is a 

sign of an underlying condition, such as severe liver disease, 

leukemia, or mononucleosis. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=112 
56 

 
 

Splenomegaly 

 

 

 
 

132. 

 

 
Esplenomegalia 

palpable 

 

 
 

Noun 

 

 
Greek 

Latin 

Splen (spleen), 
megale (big), ia 

(quality) 

Palpabilis 
(manifesto, 

evident) 

 

 
 

Med. 

 

 
Condition in which, spleen palpable 8 cm below the costal 

margin. 

https://www.ms 

dmanuals.com/ 

es/professional/ 

hematolog%C3 

%ADa-y- 
oncolog%C3% 

ADa/trastornos- 

espl%C3%A9ni 

cos/esplenomeg 
alia 

 

 
Palpable 

splenomegaly 

 

 
 

133. 

 
 

Estadio avanzado 

 
 

Noun 

 
 

Greek 

Stadion (to put 

upright) 

Abantiare (advance, 

move) -ado (who 

receives the action) 

 
 

Med. 

High amount or extent of dissemination of a disease based 

on the results of tests performed before surgery. These tests 
include physical exams, imaging tests and laboratory tests 

(such as blood tests) and biopsies. 

https://www. 

cancer.gov/es 

panol/publica 

ciones/diccio 

nario/def/esta 

dio-clinico 

 
 

Advanced stage 

 

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/erythropoiesis
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/erythropoiesis
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/erythropoiesis
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/erythropoiesis
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/erythropoiesis
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/erythropoiesis
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/erythropoiesis
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://books.google.com.bo/books?id=Xg6ArNr7cfUC&pg=PA45&lpg=PA45&dq=accelerated%2Berythropoiesis&source=bl&ots=UaFdGhA5ZV&sig=ACfU3U2n4yjw07AB_FlfqAjzd6B27H7_aA&hl=es-419&sa=X&ved=2ahUKEwjM9f6snaznAhXXJ7kGHYBkAPE4ChDoATABegQICxAB%23v%3Donepage&q=accelerated%20erythropoiesis&f=false
https://dle.rae.es/
https://dle.rae.es/
https://www.biocompare.com/pfu/120065/soids/2204159/Inhibitors/ERK
https://www.biocompare.com/pfu/120065/soids/2204159/Inhibitors/ERK
https://www.biocompare.com/pfu/120065/soids/2204159/Inhibitors/ERK
https://www.biocompare.com/pfu/120065/soids/2204159/Inhibitors/ERK
https://www.biocompare.com/pfu/120065/soids/2204159/Inhibitors/ERK
https://www.biocompare.com/pfu/120065/soids/2204159/Inhibitors/ERK
http://www.microspectra.com/support/learn/what-is-a-spectrophotometer
http://www.microspectra.com/support/learn/what-is-a-spectrophotometer
http://www.microspectra.com/support/learn/what-is-a-spectrophotometer
http://www.microspectra.com/support/learn/what-is-a-spectrophotometer
http://www.microspectra.com/support/learn/what-is-a-spectrophotometer
http://www.microspectra.com/support/learn/what-is-a-spectrophotometer
http://www.microspectra.com/support/learn/what-is-a-spectrophotometer
https://www.medicinenet.com/script/main/art.asp?articlekey=11256
https://www.medicinenet.com/script/main/art.asp?articlekey=11256
https://www.medicinenet.com/script/main/art.asp?articlekey=11256
https://www.medicinenet.com/script/main/art.asp?articlekey=11256
https://www.medicinenet.com/script/main/art.asp?articlekey=11256
https://www.medicinenet.com/script/main/art.asp?articlekey=11256
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.msdmanuals.com/es/professional/hematolog%C3%ADa-y-oncolog%C3%ADa/trastornos-espl%C3%A9nicos/esplenomegalia
https://www.cancer.gov/espanol/publicaciones/diccionario/def/estadio-clinico
https://www.cancer.gov/espanol/publicaciones/diccionario/def/estadio-clinico
https://www.cancer.gov/espanol/publicaciones/diccionario/def/estadio-clinico
https://www.cancer.gov/espanol/publicaciones/diccionario/def/estadio-clinico
https://www.cancer.gov/espanol/publicaciones/diccionario/def/estadio-clinico
https://www.cancer.gov/espanol/publicaciones/diccionario/def/estadio-clinico
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134. 

 

 

Estatinas 

 

 

Noun 

 

 

Latin 

 
Stare (to rest, to 
stop, to stand still) 

-s (word name 

forming plurals) 

 

 

Pharm. 

Any of a group of drugs (such as lovastatin and simvastatin) 
that inhibit the synthesis of cholesterol and promote the 

production of LDL-binding receptors in the liver resulting 

in a usually marked decrease in the level of LDL and a 
modest increase in the level of HDL circulating in blood 

plasma. A drug that is used to reduce the cholesterol amount 
in the blood. 

 

https://ww 
w.merriam- 

webster.co 

m/dictionar 
y/statin 

 

 

Statins 

 

 
 

135. 

 
Estenosis de 

arteria renal 

 
 

Noun 

 
Greek 

Latin 

Steno (narrow) -osis 

(condition) 

Arteria (windpipe) 

Renalis (belonging 

to kidney) 

 
 

Med. 

It is the narrowing of one of the renal arteries, most often 
caused by atherosclerosis or fibromuscular dysplasia. This 

narrowing of the renal artery can impede blood flow to the 

target kidney, resulting in renovascular hypertension – a 
secondary type of high blood pressure. 

 
https://www. 

etymonline.c 

om/ 

 
Renal artery 

stenosis 

 

 
136. 

 
Estreptomicina 

 
Noun 

 
Greek 

Estreptus 
(twisted) fungus 

(fungus) ina (area 
of) 

 
Med. 

An antibiotic, C21H39N7O12, produced by the 
actinomycete Streptomyces griseus, used to treat bacterial 

infections caused chiefly by gram-negative bacteria and 
used under certain conditions to treat tuberculosis. 

https://www.t 

hefreediction 

ary.com/strep 

tomycin 

 
Streptomycin 

 

 

137. 

 
Estudio de 

cohorte 

 

Noun 

 

Latin 

Studium (study, 

application) 

Cohortem 
(enclosure,infantr 
y company) 

 

Med. 

 

It is a type of medical research used to investigate the causes 
of disease and to establish links between risk factors and 

health outcomes. 

https://ww 

w.medicaln 

ewstoday.c 
om/articles/ 
281703.php 

 

Cohort study 

 

 
 

138. 

 
Estudios de 

gabinete 

 
 

Noun 

 
Latin 

French 

Studum 
(application, care) 
Cabine (furnoture, 

small space, 

group) 

 
 

Med. 

A medical procedure is defined as non-invasive when no 
break in the skin is created and there is no contact with the 

mucosa, or skin break, or internal body cavity beyond a 
natural or artificial body orifice. 

https://en.wik 

ipedia.org/wi 

ki/Non- 

invasive_pro 

cedure 

 
Non-invasive 

procedure. 

 

 

 

139. 

 

 
Estudios 

genómicos 

 

 

Noun 

 

 
Greek 

PIE 

Genea 
(generation, 

race,give birth, 

beget) *steu- (to 
push, stick, knock, 

beat) -ies (word- 
forming plural) 

 

 

Med. 

 
It is the field of study that looks into genes (our DNA) and 

their interaction with our health. Genomics investigates the 

complex biological details of an individual and the use of 

these for effective diagnosis and tailor-made treatment. 

 
https://www.aet 

nainternational. 

com/en/about- 

us/explore/futur 

e-health/what- 

is-genomic- 

medicine.html 

 

 

Genomic studies 

 

 
Genomic 

research 

 
 

140. 

 
 

Etiología 

 
 

Noun 

 
Greek 

PIE 

Aitia (cause, 
responsibility) 

*leg- (to collect, 
gather) 

 
 

Med. 

 
It studies the causes or origin of disease, the factors which 

produce or predispose toward a certain disease or disorder. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=216 
6 

 
 

Etiology. 

 
 

Aetiology 

 

 
141. 

 

Etiología 

multifactorial 

 

 
Noun 

 

Greek 

Latin 

Aitiologia (statement 

of cause) Multi- 

(many) Factor (doer, 

maker, performer) - 

ialis (adjective-word 

forming) 

 

 
Med. 

 

It is the study of causation, or origination referring to 

multiple factors in heredity or disease. 

https://ww 
w.medicine 

net.com/scr 

ipt/main/art 

.asp?article 
key=4452 

 

Multifactorial 

etiology 

 

https://www.merriam-webster.com/dictionary/statin
https://www.merriam-webster.com/dictionary/statin
https://www.merriam-webster.com/dictionary/statin
https://www.merriam-webster.com/dictionary/statin
https://www.merriam-webster.com/dictionary/statin
https://www.etymonline.com/
https://www.etymonline.com/
https://www.etymonline.com/
https://www.thefreedictionary.com/streptomycin
https://www.thefreedictionary.com/streptomycin
https://www.thefreedictionary.com/streptomycin
https://www.thefreedictionary.com/streptomycin
https://www.medicalnewstoday.com/articles/281703.php
https://www.medicalnewstoday.com/articles/281703.php
https://www.medicalnewstoday.com/articles/281703.php
https://www.medicalnewstoday.com/articles/281703.php
https://www.medicalnewstoday.com/articles/281703.php
https://en.wikipedia.org/wiki/Non-invasive_procedure
https://en.wikipedia.org/wiki/Non-invasive_procedure
https://en.wikipedia.org/wiki/Non-invasive_procedure
https://en.wikipedia.org/wiki/Non-invasive_procedure
https://en.wikipedia.org/wiki/Non-invasive_procedure
https://www.aetnainternational.com/en/about-us/explore/future-health/what-is-genomic-medicine.html
https://www.aetnainternational.com/en/about-us/explore/future-health/what-is-genomic-medicine.html
https://www.aetnainternational.com/en/about-us/explore/future-health/what-is-genomic-medicine.html
https://www.aetnainternational.com/en/about-us/explore/future-health/what-is-genomic-medicine.html
https://www.aetnainternational.com/en/about-us/explore/future-health/what-is-genomic-medicine.html
https://www.aetnainternational.com/en/about-us/explore/future-health/what-is-genomic-medicine.html
https://www.aetnainternational.com/en/about-us/explore/future-health/what-is-genomic-medicine.html
https://www.medicinenet.com/script/main/art.asp?articlekey=2166
https://www.medicinenet.com/script/main/art.asp?articlekey=2166
https://www.medicinenet.com/script/main/art.asp?articlekey=2166
https://www.medicinenet.com/script/main/art.asp?articlekey=2166
https://www.medicinenet.com/script/main/art.asp?articlekey=2166
https://www.medicinenet.com/script/main/art.asp?articlekey=2166
https://www.medicinenet.com/script/main/art.asp?articlekey=4452
https://www.medicinenet.com/script/main/art.asp?articlekey=4452
https://www.medicinenet.com/script/main/art.asp?articlekey=4452
https://www.medicinenet.com/script/main/art.asp?articlekey=4452
https://www.medicinenet.com/script/main/art.asp?articlekey=4452
https://www.medicinenet.com/script/main/art.asp?articlekey=4452
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142. 

 

Etiología 

pulmonar 

 

 
Noun 

 

Greek 

Latin 

 
αἰτιολογία, 
(reason) Pulmō 

(lung) 

 

 
Med. 

Etiology is the study of causation, or origination. It is a 

branch of medicine studying causes of disease. Pulmonary 
medicine is the branch of medicine that deals with the 

causes, diagnosis, prevention and treatment of diseases 

affecting the lungs. 

https://ww 
w.medicine 

net.com/scr 

ipt/main/art 

.asp?article 
key=23547 

 

 
Pulmonology 

 
Lung disease / 
Chest 

medicine 

 
143. 

 
Etiopatogenia 

 
Noun 

 
Greek 

Aita (cause) 

pathos (condition, 
suffering) genia 

(origin) 

 
Med. 

 
The cause and development of a disease or abnormal 
condition. 

https://encycl 

opedia2.thefr 

eedictionary. 

com/etiopath 
ogenesis 

 
Etiopathogenesis 

 

 

144. 

 
Eventos 
trombóticos 

 

Noun 

 
Latin 
Greek 

Eventus (event, 
result) 

Thrombotikos 

(related to blood 
clot) 

 

Med. 

 
The clinical signs and symptoms associated with a blood 
clot in a vein or artery. This can be a life-threatening event. 

https://labte 
stsonline.or 

g/glossary/t 

hrombotic- 
episode 

 

Thrombotic event. 

Thrombotic 
episode. 

 

 

 
145. 

 

 
Exón 

 

 
Noun 

 

 
Latin 

 
 

Ex (out) - exon 
(RNA molecule.) 

 

 
Gen. 

 

Exons are coding sections of an RNA transcript, or the DNA 

encoding it, that are translated into protein. Exons can be 

separated by intervening sections of DNA that do not code 
for proteins, known as introns. 

https://www.nat 

ure.com/scitabl 

e/definition/exo 

n-exons- 

270./#:~:text=E 

xons%20are%2 

0 

 

 
Exon 

 

 

146. 

 

Extractados 

 

Adj. 

 

Latin 

Ex (outward) 
tractus (drawn) 

ado (receives the 
action) 

 

Med. 

 

To make a summary of a book or text. 

https://www. 

definiciones- 

de.com/Defin 

icion/de/extra 

ctar.php 

 

Extract. Abridge. 

 

 
 

147. 

 
 

Facies pletórica 

 
 

Noun 

 
 

Latin 

Facies (form, 

face) 

Plethora (excess 

of body fluid) 

 
 

Bio. 

 
A condition caused by dilation of superficial blood vessels, 

characterized by a reddish face. Persons with polycythemia 

vera commonly have a plethoric facial appearance. 

https://dictio 

nary.reverso. 

net/english- 

definition/a+ 

plethoric+fac 

ies 

 
 

Plethoric facies 

 

 

 
148. 

 

Factores de 

transcripción 

 

 
Noun 

 

 
Latin 

Factum (the one 
who does) 

Trans (one side to 
another), scriptus 

(writen), sion 
(action and effect) 

 

 
Bio. 

 
A transcription factor is a protein that controls the rate of 

transcription of genetic information from DNA to 

messenger RNA, by binding to a specific DNA sequence. 

https://ency 
clopedia.th 

efreediction 
ary.com/Tr 

anscription 
+factor 

 

Transcription 

factor 

 

 

 
149. 

 
 

Factores 
predisponentes 

 

 
Noun 

 
 

Latin 
French 

Factum (the one who 

does) Prae (before in 

time or place) 

Disposicion 

(arrangement, order; 

mood, state of mind 

 

 
Med. 

An aspect of personal behavior or lifestyle, an 
environmental exposure, or an inborn or inherited 

characteristic associated with an increased likelihood of 

disease or other health-related event or condition; a variable 

that affects the probability of a specified adverse event. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/predis 

posing+facto 

r 

 
 

Predisposing 
factor 

 

https://www.medicinenet.com/script/main/art.asp?articlekey=23547
https://www.medicinenet.com/script/main/art.asp?articlekey=23547
https://www.medicinenet.com/script/main/art.asp?articlekey=23547
https://www.medicinenet.com/script/main/art.asp?articlekey=23547
https://www.medicinenet.com/script/main/art.asp?articlekey=23547
https://www.medicinenet.com/script/main/art.asp?articlekey=23547
https://encyclopedia2.thefreedictionary.com/etiopathogenesis
https://encyclopedia2.thefreedictionary.com/etiopathogenesis
https://encyclopedia2.thefreedictionary.com/etiopathogenesis
https://encyclopedia2.thefreedictionary.com/etiopathogenesis
https://encyclopedia2.thefreedictionary.com/etiopathogenesis
https://labtestsonline.org/glossary/thrombotic-episode
https://labtestsonline.org/glossary/thrombotic-episode
https://labtestsonline.org/glossary/thrombotic-episode
https://labtestsonline.org/glossary/thrombotic-episode
https://labtestsonline.org/glossary/thrombotic-episode
https://www.nature.com/scitable/definition/exon-exons-270./#%3A~%3Atext%3DExons%20are%20
https://www.nature.com/scitable/definition/exon-exons-270./#%3A~%3Atext%3DExons%20are%20
https://www.nature.com/scitable/definition/exon-exons-270./#%3A~%3Atext%3DExons%20are%20
https://www.nature.com/scitable/definition/exon-exons-270./#%3A~%3Atext%3DExons%20are%20
https://www.nature.com/scitable/definition/exon-exons-270./#%3A~%3Atext%3DExons%20are%20
https://www.nature.com/scitable/definition/exon-exons-270./#%3A~%3Atext%3DExons%20are%20
https://www.nature.com/scitable/definition/exon-exons-270./#%3A~%3Atext%3DExons%20are%20
https://www.definiciones-de.com/Definicion/de/extractar.php
https://www.definiciones-de.com/Definicion/de/extractar.php
https://www.definiciones-de.com/Definicion/de/extractar.php
https://www.definiciones-de.com/Definicion/de/extractar.php
https://www.definiciones-de.com/Definicion/de/extractar.php
https://dictionary.reverso.net/english-definition/a%2Bplethoric%2Bfacies
https://dictionary.reverso.net/english-definition/a%2Bplethoric%2Bfacies
https://dictionary.reverso.net/english-definition/a%2Bplethoric%2Bfacies
https://dictionary.reverso.net/english-definition/a%2Bplethoric%2Bfacies
https://dictionary.reverso.net/english-definition/a%2Bplethoric%2Bfacies
https://dictionary.reverso.net/english-definition/a%2Bplethoric%2Bfacies
https://encyclopedia.thefreedictionary.com/Transcription%2Bfactor
https://encyclopedia.thefreedictionary.com/Transcription%2Bfactor
https://encyclopedia.thefreedictionary.com/Transcription%2Bfactor
https://encyclopedia.thefreedictionary.com/Transcription%2Bfactor
https://encyclopedia.thefreedictionary.com/Transcription%2Bfactor
https://encyclopedia.thefreedictionary.com/Transcription%2Bfactor
https://medical-dictionary.thefreedictionary.com/predisposing%2Bfactor
https://medical-dictionary.thefreedictionary.com/predisposing%2Bfactor
https://medical-dictionary.thefreedictionary.com/predisposing%2Bfactor
https://medical-dictionary.thefreedictionary.com/predisposing%2Bfactor
https://medical-dictionary.thefreedictionary.com/predisposing%2Bfactor
https://medical-dictionary.thefreedictionary.com/predisposing%2Bfactor
https://medical-dictionary.thefreedictionary.com/predisposing%2Bfactor
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150. 

 
Factores 
procoagulantes 

 
 

Noun 

 
 

Latin 

Factor (the one 
that does) 

Pro (in favor to) 

coagulum (lumps, 
clot) 

 
 

Med. 

 
A lymphokine that can assume the role of factor VIII 
(antihemophilic factor) in coagulation cascade. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/procoa 
gulant+factor 

 
Procoagulant 
factors 

 

 
151. 

 
Falta de 

movimiento 

 
Noun 

 
Latin 

Fallita (lack, 
defect) 

Movere (to move) 
-miento (action) 

 
Kins. 

 
Refers to lack of body activity in a continuous period of 

time. 

 
Own 

definition 

 
Lack of 

movement. 

 

 

 

 
152. 

 

 

 
Familia Bcl-2 

 

 

 
Noun 

 

 
Latin 
French 

Greek 

Famulus (servant, 
slave) Cellula 

(tiny, little) 
Lympha (water, 

clear water) oma 

(morbid growth, 
tumor) 

 

 

Bio. 

Onc. 

 

It is an important gatekeeper to the apoptotic response. This 

group of structurally related proteins comprises pro- 

apoptotic and anti-apoptotic members that interact with one 
another. 

https://www. 

biooncology. 

com/pathway 

s/cancer- 

tumor- 

targets/bcl- 

2/bcl-2- 

family- 

proteins.html 

 

 

 
Bcl-2 family 

 

 

Bcl-2 family 

of proteins 

 

 
153. 

 

 
Farnesil 

 

 
Noun 

 

 
Latin 

 
Farme 

(sesquiterpene 
alcohol) -yl (given 

molecule) 

 

 
Bioch. 

It is the process by which a cysteine residue in the C- 

terminal region of some eukaryotic proteins is 

posttranslationally modified with an isoprenoid lipid (the 
15-carbon farnesyl group) and the exposed carboxyl group 

is methylated 

http://what- 

when- 

how.com/molec 

ular- 

biology/farnesy 

lation- 

molecular- 
biology/ 

 

 
Farmesyl 

 

 
154. 

 
Farnesilada 

 
Adj. 

 
Latin 

Farme 
(Sesquiterpene 

alcohol) -yl 
(wood, material) 

 
Bioch. 

 
Protein after the process of farnesyl. 

 
Own 

definition 

 
Farnesylated 

 

 

 

155. 

 

 
Farnesiltransferas 

a 

 

 

Noun 

 

Latin 

 

Medieval 

Latin 

Farne 

(Sesquiterpene 
alcohol) -trans 

(across, beyond) 

Ferre (to carry), 
aza (used as a 
drug) 

 

 

Bioch. 

 

One of the three enzymes in the prenyltransferase group, 

believed to play an important role in development of 

progeria and various cancers. 

 

 

https://www. 

yourdictionar 

y.com/farnes 

yltransferase 

 

 
Farnesyltransferas 

e 

 

 
 

156. 

 
 

Fase G1 

 
 

Noun 

Greek 

 
Old 

Norse 

Phasis 

(manifestation) - 
sis (action) 

Gap (empty 
space) 

 
 

Bio. 

 

In the somatic cell cycle, it is the gap that follows mitosis 

and is followed by synthesis in preparation for the next 
cycle. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/gap+1 

 
 

G1 phase 

 

 

 
157. 

 

 
Fase S 

 

 
Noun 

 

 
Greek 

Phasis (to be 
shown, 

manifestation) 

Syn (with, 
together), thesis 
(position, opinion) 

 

 
Bio. 

 

The period of the cell cycle prior to mitosis, during which 

the chromosomes are replicated. It is the phase of the cell 

cycle in which DNA is replicated, occurring between G1 
phase and G2 phase. 

 
https://www. 

dictionary.co 

m/browse/s- 

phase 

 

 
S phase 

 

Synthesis 

Phase 

https://medical-dictionary.thefreedictionary.com/procoagulant%2Bfactor
https://medical-dictionary.thefreedictionary.com/procoagulant%2Bfactor
https://medical-dictionary.thefreedictionary.com/procoagulant%2Bfactor
https://medical-dictionary.thefreedictionary.com/procoagulant%2Bfactor
https://medical-dictionary.thefreedictionary.com/procoagulant%2Bfactor
https://medical-dictionary.thefreedictionary.com/procoagulant%2Bfactor
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
https://www.biooncology.com/pathways/cancer-tumor-targets/bcl-2/bcl-2-family-proteins.html
http://what-when-how.com/molecular-biology/farnesylation-molecular-biology/
http://what-when-how.com/molecular-biology/farnesylation-molecular-biology/
http://what-when-how.com/molecular-biology/farnesylation-molecular-biology/
http://what-when-how.com/molecular-biology/farnesylation-molecular-biology/
http://what-when-how.com/molecular-biology/farnesylation-molecular-biology/
http://what-when-how.com/molecular-biology/farnesylation-molecular-biology/
http://what-when-how.com/molecular-biology/farnesylation-molecular-biology/
http://what-when-how.com/molecular-biology/farnesylation-molecular-biology/
https://www.yourdictionary.com/farnesyltransferase
https://www.yourdictionary.com/farnesyltransferase
https://www.yourdictionary.com/farnesyltransferase
https://www.yourdictionary.com/farnesyltransferase
https://medical-dictionary.thefreedictionary.com/gap%2B1
https://medical-dictionary.thefreedictionary.com/gap%2B1
https://medical-dictionary.thefreedictionary.com/gap%2B1
https://medical-dictionary.thefreedictionary.com/gap%2B1
https://medical-dictionary.thefreedictionary.com/gap%2B1
https://www.dictionary.com/browse/s-phase
https://www.dictionary.com/browse/s-phase
https://www.dictionary.com/browse/s-phase
https://www.dictionary.com/browse/s-phase
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158. 

 

 

 
Fenotipos únicos 

 

 

 
Noun 

 

 

Greek 
Latin 

Phainein (to 
appear, to be 

visible) 

Type (mark, 
imprint) -s (word 

forming plural) 

Unicus (only, 
single, sole) 

 

 

 
Bio. 

 

 
The observable characteristics, at the physical, 
morphologic, or biochemical level, of an individual, as 

determined by the genotype and environment. 

 

https://medi 
cal- 

dictionary.t 

hefreedictio 
nary.com/p 

henotype 

 

 

 
Unique phenotype 

 

 
 

159. 

 
 

Ferritina 

 
 

Noun 

 
 

Latin 

 
 

Ferrum (iron) 

 
 

Bio. 

The major protein concerned with iron storage. The blood 

ferritin level serves as an indicator of the amount of iron 
stored in the body, and it can become elevated due to the 

presence of conditions featuring significant inflammation. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=341 

0 

 
 

Ferritin 

 

 

 

160. 

 

 

Ferritina sérica 

 

 

Noun 

 

 

Latin 

 
Ferrum (iron), ita 
(ore, mineral) 

Serum (watery 

fluid, whey) 

 

 

Bio. 

It is relatively iron-poor. Based on its ability to bind 
concanavilin A, serum ferritin is believed to be 

glycosylated. It is composed primarily of the L subunit type, 

as measured by immunological cross reactivity with anti- 

ferritin L antibodies. Many diseases are associated with iron 

overload or iron deficiency. Serum ferritin is widely used in 
diagnosing and monitoring these diseases. 

https://ww 

w.ncbi.nlm. 
nih.gov/pm 

c/articles/P 

MC289323 

6/ 

 

 

Serum ferritin 

 

 
161. 

 
Fidedigno 

 
Adj. 

 
Latin 

 

Religare (fasten, 

bind fast) 

 
Med. 

 
Suitable or fit to be relied on. 

https://www.me 

rriam- 

webster.com/di 

ctionary/reliabl 
e 

 
Reliable 

 

 

 
162. 

 

 
Flebotomía 

 

 
Noun 

 

 
Greek 

 
Phleps (vein) - 
tomia (cutting of, 

a cutting) 

 

 
Bio. 

A procedure in which a needle is used to take blood from a 
vein, usually for laboratory testing. Phlebotomy may also be 

done to remove extra red blood cells from the blood, to treat 

certain blood disorders. Also called blood draw and 
venipuncture. 

https://www. 

cancer.gov/p 

ublications/di 

ctionaries/ca 

ncer- 

terms/def/phl 
ebotomy 

 

 
Phlebotomy 

 

 
163. 

 
Formación 

 
Noun 

 
Latin 

Forma (form, 
contour, figure, 
shape) -tion 
(action) 

 
Geo. 

 
Vital force in plants and animals. Act of creating or making 

https://www. 

etymonline.c 

om/word/for 

mation 

 
Origin / Creation 

 
Formation 

 
 

164. 

 
 

Fosforilación 

 
 

Noun 

 
 

Greek 

Phosphoros (light, 
phosphorus) hyle 
(matter) -tión 

(action, effect) 

 
 

Bio. 

 
Addition of phosphate to an organic compound, such as 

glucose to produce glucose monophosphate, through the 

action of a phosphotransferase (phosphorylase) or kinase. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/phosp 
horylation 

 
 

Phosphorylation 

 

 
 

165. 

 
 

Fotocolorímetro 

 
 

Noun 

 
Greek 

Old Latin 

 
Photo (light), 

Color (hue), 

metron (measure) 

 
 

Chem. 

 
A colorimeter that uses a phototube or photocell, a set of 

color filters, an amplifier, and an indicating meter for 

quantitative determination of color. 

https://encycl 

opedia2.thefr 

eedictionary. 

com/photoele 

ctric+colorim 

eter 

 
Photoelectric 

colorimeter. 

Colorimeter. 

 
 

Colorimeter 

https://medical-dictionary.thefreedictionary.com/phenotype
https://medical-dictionary.thefreedictionary.com/phenotype
https://medical-dictionary.thefreedictionary.com/phenotype
https://medical-dictionary.thefreedictionary.com/phenotype
https://medical-dictionary.thefreedictionary.com/phenotype
https://medical-dictionary.thefreedictionary.com/phenotype
https://www.medicinenet.com/script/main/art.asp?articlekey=3410
https://www.medicinenet.com/script/main/art.asp?articlekey=3410
https://www.medicinenet.com/script/main/art.asp?articlekey=3410
https://www.medicinenet.com/script/main/art.asp?articlekey=3410
https://www.medicinenet.com/script/main/art.asp?articlekey=3410
https://www.medicinenet.com/script/main/art.asp?articlekey=3410
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893236/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893236/
https://www.merriam-webster.com/dictionary/reliable
https://www.merriam-webster.com/dictionary/reliable
https://www.merriam-webster.com/dictionary/reliable
https://www.merriam-webster.com/dictionary/reliable
https://www.merriam-webster.com/dictionary/reliable
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/phlebotomy
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/phlebotomy
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/phlebotomy
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/phlebotomy
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/phlebotomy
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/phlebotomy
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/phlebotomy
https://www.etymonline.com/word/formation
https://www.etymonline.com/word/formation
https://www.etymonline.com/word/formation
https://www.etymonline.com/word/formation
https://medical-dictionary.thefreedictionary.com/phosphorylation
https://medical-dictionary.thefreedictionary.com/phosphorylation
https://medical-dictionary.thefreedictionary.com/phosphorylation
https://medical-dictionary.thefreedictionary.com/phosphorylation
https://medical-dictionary.thefreedictionary.com/phosphorylation
https://medical-dictionary.thefreedictionary.com/phosphorylation
https://encyclopedia2.thefreedictionary.com/photoelectric%2Bcolorimeter
https://encyclopedia2.thefreedictionary.com/photoelectric%2Bcolorimeter
https://encyclopedia2.thefreedictionary.com/photoelectric%2Bcolorimeter
https://encyclopedia2.thefreedictionary.com/photoelectric%2Bcolorimeter
https://encyclopedia2.thefreedictionary.com/photoelectric%2Bcolorimeter
https://encyclopedia2.thefreedictionary.com/photoelectric%2Bcolorimeter
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166. 

 

Función alveolar 

 

Noun 

 

Latin 

Functio (function) 

Alveolus (little 
cavity) -ar (related 

to) 

 

Med. 

 
Situation in which the exchange of oxygen and carbon 
dioxide takes place inside the lungs. 

https://ww 
w.thefreedi 

ctionary.co 

m/alveoli+p 
ulmonis 

 

Alveolar function 

 

 
 

167. 

 
Gasometría 

arterial 

 
 

Noun 

 
 

Greek 

Khaos (chasm, 

gas) metron 

(measure -ia 

(quality) 
Aorte (high) 

 
 

Bioch. 

The concentration of oxygen and carbon dioxide in the 

blood, whose partial pressures are measured along with 

other factors such as blood pH in order to assess oxygen 

saturation and other metabolic indicators in patients, 
especially those with respiratory disorders. 

https://ww 

w.thefreedi 

ctionary.co 

m/Arterial+ 
blood+gas 

 
Arterial blood gas 

(ABG) 

 

 

 

168. 

 

 
Gasómetro 
automatizado 

 

 

Noun 

 

Old 

English 

Greek 

Khaos (chasm, 
gas) metron 

(measure) 
Automatos (done 

by itself) -ado 

(receiving the 
action) 

 

 

Chem. 

Analyzers used to measure blood gas, pH, electrolytes, and 

some metabolites in whole blood specimens. They can 

measure pH, partial pressure of carbon dioxide and oxygen, 
and concentrations of many ions (sodium, potassium, 

chloride, bicarbonate) and metabolites (calcium, 

magnesium, glucose, lactate). 

https://ww 
w.who.int/ 

medical_de 
vices/innov 

ation/blood 

_gas_analy 
zer.pdf 

 

 
Blood Gas 
Analyzer 

 

 

 
169. 

 

 
Gel de agarosa 

 

 
Noun 

 

 
Greek 

 

Gel (semi-solid 
substance) Agar- 

agar, (the red 

alga) 

 

 
Bioch. 

It is the most effective way of separating DNA fragments of 
varying sizes ranging from 100 bp to 25 kb1. During 

gelation, agarose polymers associate non-covalently and 

form a network 4of bundles whose pore sizes determine a 
gel's molecular sieving properties. 

https://ww 

w.ncbi.nlm. 
nih.gov/pm 

c/articles/P 

MC484633 
2/ 

 

Agarose gel 

electrophoresis 

 

 

 

170. 

 

 

Gen HBB 

 

 

Noun 

 

 

Greek 

 

Genea 
(generation, race, 

give birth, beget) 

 

 

Gen. 

It provides instructions for making a protein called beta- 
globin. Beta-globin is a component (subunit) of a larger 
protein called hemoglobin, which is located inside red blood 

cells. In adults, hemoglobin normally consists of four 

protein subunits: two subunits of beta-globin and two 
subunits of another protein called alpha-globin, which is 
produced from another gene called HBA. 

 

https://ghr. 
nlm.nih.gov 

/gene/HBB 

 

 

HBB gene 

 

 
Hemoglobin 

subunit beta 

 
171. 

 
Gen HBG2 

 
Noun 

 
Greek 

Genea 

(generation, race, 

give birth, beget) 

 
Gen. 

It is normally expressed in the fetal liver, spleen and bone 

marrow. Two gamma chains together with two alpha chains 

constitute fetal hemoglobin (HbF) which is normally 
replaced by adult hemoglobin (HbA) at birth. 

https://ghr. 

nlm.nih.gov 

/gene/HBG 
2 

 
HBG2 gene 

Hemoglobin 

subunit 

gamma 2 

 
 

172. 

 
 

Gen JAK2 

 
 

Noun 

 
 

Greek 

 
Genes (born of, 

produced by) 

 
Med. 

Bio. 

 
Gen in charge of the protein JAK2 which allow the cells 

division and proliferation. 

https://www. 

cancer.gov/es 

panol/publica 

ciones/diccio 

nario/def/775 
969 

 
 

Gen JAK2 

 

 
 

173. 

 
 

Gen VHL 

 
 

Noun 

 
 

Latin 

 

Gena (origin, 

birth, born) 

 

Med. 

Bio. 

Gene that makes the Von Hippel-Lindau (VHL) protein, 
which helps control the formation and multiplication of 

cells, as well as other important cellular functions. It is 

possible that the changed forms of the VHL gene increase 

the multiplication of cells, even of abnormal cells. 

https://www. 

cancer.gov/es 

panol/publica 

ciones/diccio 

nario/def/794 

100 

 
 

VHL gen 

 

https://www.thefreedictionary.com/alveoli%2Bpulmonis
https://www.thefreedictionary.com/alveoli%2Bpulmonis
https://www.thefreedictionary.com/alveoli%2Bpulmonis
https://www.thefreedictionary.com/alveoli%2Bpulmonis
https://www.thefreedictionary.com/alveoli%2Bpulmonis
https://www.thefreedictionary.com/Arterial%2Bblood%2Bgas
https://www.thefreedictionary.com/Arterial%2Bblood%2Bgas
https://www.thefreedictionary.com/Arterial%2Bblood%2Bgas
https://www.thefreedictionary.com/Arterial%2Bblood%2Bgas
https://www.thefreedictionary.com/Arterial%2Bblood%2Bgas
https://www.who.int/medical_devices/innovation/blood_gas_analyzer.pdf
https://www.who.int/medical_devices/innovation/blood_gas_analyzer.pdf
https://www.who.int/medical_devices/innovation/blood_gas_analyzer.pdf
https://www.who.int/medical_devices/innovation/blood_gas_analyzer.pdf
https://www.who.int/medical_devices/innovation/blood_gas_analyzer.pdf
https://www.who.int/medical_devices/innovation/blood_gas_analyzer.pdf
https://www.who.int/medical_devices/innovation/blood_gas_analyzer.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846332/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846332/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846332/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846332/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846332/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4846332/
https://ghr.nlm.nih.gov/gene/HBB
https://ghr.nlm.nih.gov/gene/HBB
https://ghr.nlm.nih.gov/gene/HBB
https://ghr.nlm.nih.gov/gene/HBG2
https://ghr.nlm.nih.gov/gene/HBG2
https://ghr.nlm.nih.gov/gene/HBG2
https://ghr.nlm.nih.gov/gene/HBG2
https://www.cancer.gov/espanol/publicaciones/diccionario/def/775969
https://www.cancer.gov/espanol/publicaciones/diccionario/def/775969
https://www.cancer.gov/espanol/publicaciones/diccionario/def/775969
https://www.cancer.gov/espanol/publicaciones/diccionario/def/775969
https://www.cancer.gov/espanol/publicaciones/diccionario/def/775969
https://www.cancer.gov/espanol/publicaciones/diccionario/def/775969
https://www.cancer.gov/espanol/publicaciones/diccionario/def/794100
https://www.cancer.gov/espanol/publicaciones/diccionario/def/794100
https://www.cancer.gov/espanol/publicaciones/diccionario/def/794100
https://www.cancer.gov/espanol/publicaciones/diccionario/def/794100
https://www.cancer.gov/espanol/publicaciones/diccionario/def/794100
https://www.cancer.gov/espanol/publicaciones/diccionario/def/794100
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174. Genes Noun Latin 
Gena (origin, 
birth, born) 

Bio. 
DNA sequence which constitutes a unit to transmit 
hereditary characters. 

https://dirae.e 

s/palabras 
Gen 

 

 

175. 

 

Geranil 

 

Noun 

  

C10H18O 

 

Chem. 

Geraniol is a monoterpenoid consisting of two prenyl units 
linked head-to-tail and functionalized with a hydroxy group 

at its tail end. It has a role as a fragrance, an allergen, a 

volatile oil component and a plant metabolite. 

https://pubch 

em.ncbi.nlm. 

nih.gov/comp 

ound/Geranio 

l 

 

Geraniol 

 

 

176. 

 

Geranilgeranil 

 

Noun 

  

C20 H34 O 

 

Chem. 

Geranylgeranyl pyrophosphate is an intermediate in the 
biosynthesis of diterpenes and diterpenoids. It is also the 

precursor to carotenoids, gibberellins, tocopherols, and 
chlorophylls. 

https://en.wik 

ipedia.org/wi 

ki/Geranylge 

ranyl_pyroph 
osphate 

 

Geranylgeranyl 

 

 

177. 

 

Glicosilación 

 

Noun 

 
Ancient 

Greek 

Glukús (sweet) yl 
(wood, material) - 

tión (action, 
effect) 

 

Bioch. 
A biochemical process where a glycan attaches to a protein, 
a lipid, or other organic molecule, especially through the 

catalytic action of certain enzymes 

https://www. 

biology- 

online.org/di 

ctionary/Glyc 

osylation 

 

Glycosylation 

 

 
 

178. 

 
 

Glucemia 

 
 

Noun 

 
Ancient 

Greek 

Latin 

 
Glukús (sweet) - 

emia (condition of 

the blood) 

 
 

Med. 

 
The presence of glucose in the blood. This is essential for 

life but the amounts must remain within strict limits. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/glycae 
mia 

 
 

Glycaemia 

 

 

 
179. 

 
Gradiente de 

densidad 
Histopaque 1077 

 

 
Noun 

 

 
Latin 

 

Gradus (step, 

pace) 

Densitas (quality 

of dense) 

 

 
Chem. 

Density gradient is a spatial variation in matter density over 
an area. Histopaque-1077 is a sterile, endotoxin tested 

solution of polysucrose and sodium diatrizoate, adjusted to 

a density of 1.077g/mL. This ready-to-use medium 
facilitates rapid recovery of viable lymphocytes and other 
mononuclear cells from small volumes of whole blood. 

https://ency 
clopedia.th 

efreediction 

ary.com/De 
nsity+gradi 
ent 

 
 

Histopaque 1077 

Density Gradient 

 

 
180. 

 
Grandes alturas 

 
Noun 

 
Latin 

Grandis (huge) 
Altus (high, 

grown), ura 
(result) 

 
Geo. 

 

Larger. 

Elevation, height. 

http://etimolo 

gias.dechile.n 

et 

 
High altitude 

 

 
181. 

 
Grilla 

 
Noun 

 
Greek 

Gridirin (network 

of transmission) 

 
Chem. 

A framework of crisscrossed or parallel bars; a grating or 

mesh. 

https://www.t 

hefreediction 

ary.com/grid 

 
Grid 

 

 
 

182. 

 
 

Grupo étnico 

 
 

Noun 

 
Germanic 
Greek 

Kruppa (mass) 
Ethnikos 

(belonging to the 

people) 

 
 

Soc. 

 

A social group or category of the population that, in a larger 
society, is set apart and bound together by common ties of 

race, language, nationality, or culture. 

https://ww 

w.britannic 
a.com/topic 

/ethnic- 

group 

 
 

Ethnic group 

 

 

183. 

 

Guanidio 

 

Noun 

 

Spanish 

Guano (dung, 

fertilizing), ide 

(noun form), ine 

(adjective form) 

 

Bioch. 

Guanidine itself is a colorless crystalline solid that absorbs 

water and carbon dioxide from the air and is thus not easy 

to prepare pure, but the salts crystallize well, notably the 

carbonate and the nitrate. 

https://ww 
w.britannic 
a.com/scien 

ce/guanidin 
e 

 

Guanidine 

 

Guanidinium 

https://dirae.es/palabras
https://dirae.es/palabras
https://pubchem.ncbi.nlm.nih.gov/compound/Geraniol
https://pubchem.ncbi.nlm.nih.gov/compound/Geraniol
https://pubchem.ncbi.nlm.nih.gov/compound/Geraniol
https://pubchem.ncbi.nlm.nih.gov/compound/Geraniol
https://pubchem.ncbi.nlm.nih.gov/compound/Geraniol
https://en.wikipedia.org/wiki/Geranylgeranyl_pyrophosphate
https://en.wikipedia.org/wiki/Geranylgeranyl_pyrophosphate
https://en.wikipedia.org/wiki/Geranylgeranyl_pyrophosphate
https://en.wikipedia.org/wiki/Geranylgeranyl_pyrophosphate
https://en.wikipedia.org/wiki/Geranylgeranyl_pyrophosphate
https://www.biology-online.org/dictionary/Glycosylation
https://www.biology-online.org/dictionary/Glycosylation
https://www.biology-online.org/dictionary/Glycosylation
https://www.biology-online.org/dictionary/Glycosylation
https://www.biology-online.org/dictionary/Glycosylation
https://medical-dictionary.thefreedictionary.com/glycaemia
https://medical-dictionary.thefreedictionary.com/glycaemia
https://medical-dictionary.thefreedictionary.com/glycaemia
https://medical-dictionary.thefreedictionary.com/glycaemia
https://medical-dictionary.thefreedictionary.com/glycaemia
https://medical-dictionary.thefreedictionary.com/glycaemia
https://encyclopedia.thefreedictionary.com/Density%2Bgradient
https://encyclopedia.thefreedictionary.com/Density%2Bgradient
https://encyclopedia.thefreedictionary.com/Density%2Bgradient
https://encyclopedia.thefreedictionary.com/Density%2Bgradient
https://encyclopedia.thefreedictionary.com/Density%2Bgradient
https://encyclopedia.thefreedictionary.com/Density%2Bgradient
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
https://www.thefreedictionary.com/grid
https://www.thefreedictionary.com/grid
https://www.thefreedictionary.com/grid
https://www.britannica.com/topic/ethnic-group
https://www.britannica.com/topic/ethnic-group
https://www.britannica.com/topic/ethnic-group
https://www.britannica.com/topic/ethnic-group
https://www.britannica.com/topic/ethnic-group
https://www.britannica.com/science/guanidine
https://www.britannica.com/science/guanidine
https://www.britannica.com/science/guanidine
https://www.britannica.com/science/guanidine
https://www.britannica.com/science/guanidine
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184. 

Habitantes a 
grandes alturas 

 
Noun 

Latin 
German 

In- (in) Habitare 
(to dwell) Hügel 

(hill, mountain) 

 
Soc. 

People who live at high altitudes considering the meters 
above sea level. 

https://ichoos 

emyshoes.co 

m/la-paz- 

bolivia/ 

Highlands 
inhabitants 

 

 

 

185. 

 

 
Haplotipos β- 

globina 

 

 

Noun 

 
 

Greek 

Latin 

Haploo (simple, 
unique) typos 

(model) 
β (Beta) 

Globulus (round 

mass) -ina 
(substance) 

 

 

Gen. 

 
Halotype is a group of alleles in an organism that are 

inherited together from a single parent. It refers to the chain 

of hemoglobin that is designated beta and that when 
deficient or defective causes various anemias. 

 
https://en.w 

ikipedia.org 

/wiki/Haplo 
type 

 

 
Beta golobine 

halotype 

 

 

186. 

 

Hb 

 

Noun 

 

Greek 

 

Haima (blood) 

 

Bio. 
It is the protein molecule in red blood cells that carries 

oxygen from the lungs to the body's tissues and returns 
carbon dioxide from the tissues back to the lungs. 

https://www.me 

dicinenet.com/h 

emoglobin/artic 
le.htm 

 

Hb 
Hb/ Hgb 
(Hemoglobin) 

 
 

187. 

 
 

Hbf 

 
 

Noun 

 
Latin 
Greek 

 
Fetus (offspring) 
Haima (blood) 

 
 

Med. 

 
Hemoglobin is made up of four protein molecules (globulin 
chains) that are connected together. 

https://www.up 

todate.com/cont 

ents/fetal- 

hemoglobin- 

hemoglobin-f- 

in-health-and- 
disease 

 
 

Fetal hemoglobin 

Abbreviation 
for 

Hemoglobina 

Fetal in 

Spanish 

 
 

188. 

 
 

Hematocrito 

 
 

Noun 

 
 

Greek 

 
Haima (blood) 

kritos (separate) 

 
 

Bio. 

 
The hematocrit measures how much space in the blood is 
occupied by red blood cells. Helpful to separate, 

differentiate and quantify blood elements. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/hemat 
ocrit 

 
 

Hematocrit 

 

 
 

189. 

 
Hemodinámicame 
nte 

 
 

Adv. 

 
 

Greek 

 
Haima (blood), 
dynamis (force, 

power) 

 
 

Bio. 

 
Referring to movements of the blood and the forces 
concerned therein. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/hemod 

ynamically 

 
 

Hemodynamically 

 

 
190. 

 
Hemoglobina 

 
Noun 

Greek 
Latin 

Haima (blood) 

Globulus (round 
mass) 

 
Med. 

 
Coloring matter in red blood cells 

https://www. 

etymonline.c 

om/ 

 
Hemoglobin 

 

 
 

191. 

 
 

Hemoglobina fetal 

 
 

Noun 

 
Latin 

Greek 

 
Fetus (offspring), 

Haima(blood) 

 
 

Med. 

 
Hemoglobin is made up of four protein molecules (globulin 

chains) that are connected together. 

https://www.up 

todate.com/cont 

ents/fetal- 

hemoglobin- 

hemoglobin-f- 

in-health-and- 
disease 

 
 

Fetal hemoglobin 

 

 

 

192. 

 

 
Hemoglobinizació 

n 

 

 

Noun 

 
Greek 

French 

 

Latin 

Hema (blood) 
Global 

(worldwide, 
universal), 

atus (words 

ending, forming 
noun) 

 

 

Bio. 

The formation or concentration of hemoglobin. It refers to 
the event in the development of red blood cells 

(erythrocytes) when they start producing a lot of 

hemoglobin inside them. It occurs in the bone marrow 

before they are released to the circulation and lose their 

nuclei. 

 
https://glos 

be.com/en/ 

en/hemoglo 

binization 

 

 
Hemoglobinizatio 

n 

 

https://ichoosemyshoes.com/la-paz-bolivia/
https://ichoosemyshoes.com/la-paz-bolivia/
https://ichoosemyshoes.com/la-paz-bolivia/
https://ichoosemyshoes.com/la-paz-bolivia/
https://en.wikipedia.org/wiki/Haplotype
https://en.wikipedia.org/wiki/Haplotype
https://en.wikipedia.org/wiki/Haplotype
https://en.wikipedia.org/wiki/Haplotype
https://www.medicinenet.com/hemoglobin/article.htm
https://www.medicinenet.com/hemoglobin/article.htm
https://www.medicinenet.com/hemoglobin/article.htm
https://www.medicinenet.com/hemoglobin/article.htm
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://medical-dictionary.thefreedictionary.com/hematocrit
https://medical-dictionary.thefreedictionary.com/hematocrit
https://medical-dictionary.thefreedictionary.com/hematocrit
https://medical-dictionary.thefreedictionary.com/hematocrit
https://medical-dictionary.thefreedictionary.com/hematocrit
https://medical-dictionary.thefreedictionary.com/hematocrit
https://medical-dictionary.thefreedictionary.com/hemodynamically
https://medical-dictionary.thefreedictionary.com/hemodynamically
https://medical-dictionary.thefreedictionary.com/hemodynamically
https://medical-dictionary.thefreedictionary.com/hemodynamically
https://medical-dictionary.thefreedictionary.com/hemodynamically
https://medical-dictionary.thefreedictionary.com/hemodynamically
https://www.etymonline.com/
https://www.etymonline.com/
https://www.etymonline.com/
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://www.uptodate.com/contents/fetal-hemoglobin-hemoglobin-f-in-health-and-disease
https://glosbe.com/en/en/hemoglobinization
https://glosbe.com/en/en/hemoglobinization
https://glosbe.com/en/en/hemoglobinization
https://glosbe.com/en/en/hemoglobinization
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193. 

 
Hemograma 

 
Noun 

 
Greek 

Haima (blood) 
grama (paper, 

written) 

 
Med. 

A graphic representation of a detailed blood assessment 
such as the complete blood count or the differential 

leukocyte count. 

https://medical- 

dictionary.thefr 

eedictionary.co 

m/haemogram 

 
Hemogram 

 

 
 

194. 

 
 

Hemolisis 

 
 

Noun 

 
 

Greek 

 
Haima- (blood) 

lyein (to leave) 

sis (action) 

 
 

Bio. 

 
The destruction of red blood cells which leads to the release 

of hemoglobin from within the red blood cells into the blood 

plasma. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=369 

4 

 
 

Hemolysis 

 

 

 
195. 

 

 
Hemorragia 

 

 
Noun 

 

Greek 

PIE 

 
Haima (blood) 
rhagē (a breaking, 

gap) 

 

 
Med. 

Bleeding. It may be "external" and visible on the outside of 

the body or "internal," where there is no sign of bleeding 
outside the body. Bleeding from a cut on the face is an 

external hemorrhage. Bleeding into the spleen or liver are 

examples of internal hemorrhage. 

https://ww 
w.medicine 

net.com/scr 

ipt/main/art 

.asp?article 
key=14263 

 

Hemorrhage. 

Bleeding. 

 

 

 
196. 

 

 
Hemox Analyzer 

 

 
Noun 

 

French 

Latin 

 

Analyser (to 

dissect, take to 

pieces) Haemo- 

(of blood) 

 

 
Chem. 

It is an automatic system for the recording of blood oxygen 

equilibrium curves and related phenomena. The recording 

can be performed in the association or dissociation modes, 

utilizing fresh whole blood or hemolysate. A recording can 

be performed with as little as 2 micro liters of blood, but for 
routine measurement it is best to use 30 to 50 micro liters. 

https://ww 
w.tcssci.co 

m/hemox- 

analyzer.ht 
ml 

 

 
Hemox analyzer 

 

 

 
197. 

 

 
Hierro 

 

 
Noun 

 

Old 

English 

 

 
Ieros (strong) 

 

 
Med. 

 

An essential mineral. Iron is necessary for the transport of 

oxygen (via hemoglobin in red blood cells) and for 
oxidation by cells (via cytochrome). Deficiency of iron is a 

common cause of anemia. 

https://ww 

w.medicine 

net.com/scr 
ipt/main/art 

.asp?article 
key=4046 

 

 
Iron 

 

 

198. 

 
Hierro 

endovenoso 

 

Noun 

Old 

English 

Greek 

Latin 
Greek 

Ieros (strong) 

Endo (inside of) 

Vena (vein, blood 

way) 
Oso (abundant) 

 

Med. 

Intravenous (IV) iron infusion is a therapy in which a 

combination of iron and saline solution is delivered directly 

into the bloodstream through a vein, in patients suffering 

iron deficiency, iron-deficiency anemia and chronic kidney 
disease. 

https://en.w 

ikipedia.org 

/wiki/Intrav 

enous_iron 
_infusion 

 

Intravenous iron. 

 

Intravenous 
(IV) iron 

infusion 

 

 
 

199. 

 

 
 

Hierro parenteral 

 

 
 

Noun 

 

Old 

English 

Latin 

Greek 

 
Ieros (strong) 
Para (noxt to, 

against) enterón 

(intetine) -al 
(belonging to) 

 

 
 

Bio. 

 
Parenteral iron produces more rapid responses and better 
repletion of iron stores in several clinical settings but, until 

recently, its use was limited by a significant risk of severe, 

occasionally fatal, allergic reactions with the available 
preparations 

https://www.tra 

nsfusionguideli 

nes.org/transfus 

ion- 

handbook/6- 

alternatives- 

and-adjuncts- 

to-blood- 

transfusion/6-4- 
parenteral-iron 

 

 
 

Parenteral iron 

 

 

 
200. 

 

 
Hiperactivación 

 

 
Noun 

 

Greek 

Latin 

Hyper- (over, 

exceedingly, to 

excess) Activus 

(related to something 

carried out) -tion 

(action) 

 

 
Med. 

 

An abnormal state of increased responsiveness to stimuli 

that is marked by various physiological and psychological 
symptoms, such as increased levels of alertness and anxiety 

and elevated heart rate and respiration. 

https://ww 
w.merriam- 

webster.co 

m/dictionar 
y/hyperarou 
sal 

 

 
Hyperarousal 

 

https://medical-dictionary.thefreedictionary.com/haemogram
https://medical-dictionary.thefreedictionary.com/haemogram
https://medical-dictionary.thefreedictionary.com/haemogram
https://medical-dictionary.thefreedictionary.com/haemogram
https://www.medicinenet.com/script/main/art.asp?articlekey=3694
https://www.medicinenet.com/script/main/art.asp?articlekey=3694
https://www.medicinenet.com/script/main/art.asp?articlekey=3694
https://www.medicinenet.com/script/main/art.asp?articlekey=3694
https://www.medicinenet.com/script/main/art.asp?articlekey=3694
https://www.medicinenet.com/script/main/art.asp?articlekey=3694
https://www.medicinenet.com/script/main/art.asp?articlekey=14263
https://www.medicinenet.com/script/main/art.asp?articlekey=14263
https://www.medicinenet.com/script/main/art.asp?articlekey=14263
https://www.medicinenet.com/script/main/art.asp?articlekey=14263
https://www.medicinenet.com/script/main/art.asp?articlekey=14263
https://www.medicinenet.com/script/main/art.asp?articlekey=14263
https://www.tcssci.com/hemox-analyzer.html
https://www.tcssci.com/hemox-analyzer.html
https://www.tcssci.com/hemox-analyzer.html
https://www.tcssci.com/hemox-analyzer.html
https://www.tcssci.com/hemox-analyzer.html
https://www.medicinenet.com/script/main/art.asp?articlekey=4046
https://www.medicinenet.com/script/main/art.asp?articlekey=4046
https://www.medicinenet.com/script/main/art.asp?articlekey=4046
https://www.medicinenet.com/script/main/art.asp?articlekey=4046
https://www.medicinenet.com/script/main/art.asp?articlekey=4046
https://www.medicinenet.com/script/main/art.asp?articlekey=4046
https://en.wikipedia.org/wiki/Intravenous_iron_infusion
https://en.wikipedia.org/wiki/Intravenous_iron_infusion
https://en.wikipedia.org/wiki/Intravenous_iron_infusion
https://en.wikipedia.org/wiki/Intravenous_iron_infusion
https://en.wikipedia.org/wiki/Intravenous_iron_infusion
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.transfusionguidelines.org/transfusion-handbook/6-alternatives-and-adjuncts-to-blood-transfusion/6-4-parenteral-iron
https://www.merriam-webster.com/dictionary/hyperarousal
https://www.merriam-webster.com/dictionary/hyperarousal
https://www.merriam-webster.com/dictionary/hyperarousal
https://www.merriam-webster.com/dictionary/hyperarousal
https://www.merriam-webster.com/dictionary/hyperarousal
https://www.merriam-webster.com/dictionary/hyperarousal
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201. 

 

Hipercolesterolem 

ia 

 

 
Noun 

 

 
Greek 

Hiper (over, 

above) 
Khole (bile) steros 

(fat) em (hemia, 

blood) ia (quality) 

 

 
Bio. 

 

A high cholesterol level found to be associated with the 
nephrotic syndrome, cholangitis, and some metabolic 

diseases, including atherosclerosis, diabetes mellitus, and 

podagra. 

https://ency 
clopedia2.t 

hefreedictio 

nary.com/c 
holesterole 
mia 

 

Hypercholesterole 

mia 

 

 
 

202. 

 
 

Hiperemia 

 
 

Noun 

 
 

Greek 

 
Hiper (above) 
haima (blood) -ia 

(quality) 

 
 

Med. 

 
An increase in the quantity of blood flow to a body part; 
engorgement. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/hypere 
mia 

 
 

Hyperemia 

 

 

203. 

 

Hipersensibles 

 

Adj. 

 

Greek 

 

Hiper (above, 
over) sensibilis 

(sensitive) 

 

Med. 

 
Highly or excessively sensitive. Responding excessively to 

the stimulus of a foreign agent, such as an allergen. 

https://ww 
w.thefreedi 

ctionary.co 
m/hypersen 
sitive 

 

Hypersensitive 

 

 

204. 

 

Hipersomnias 

 

Noun 

 
Greek 

Latin 

 

Hyper (over)) 

Somn (sleep) ia 
(quality) 

 

Med. 

 

It is a condition in which you feel excessive sleepiness 

during the day. It may occur even after long stretches of 
sleep. Another name is excessive daytime sleepiness (EDS). 

https://ww 

w.healthlin 
e.com/healt 

h/hypersom 
nia 

 

Hypersomnias 

 

 

 

205. 

 
 

Hipertensión 

Arterial Pulmonar 

(HAP) 

 

 

Noun 

 
 

Latin 

Greek 

Latin 

Hyper (over, 
above) tensus 
(tense) -sion 

(action) 

Aorte (raised) 

Pulmonaris 
(related to lungs) 

 

 

Med. 

 
It is one form of a broader condition known as pulmonary 

hypertension, which means high blood pressure in the lungs. 

In PAH, increased pressure in the vessels is caused by 
obstruction in the small arteries in the lung, for a variety of 

reasons. 

https://www.lu 

ng.org/lung- 

health-and- 

diseases/lung- 

disease- 

lookup/pulmon 

ary-arterial- 

hypertension/ 

 
Pulmonary 

Arterial 

Hypertension 
(PAH) 

 

 

 

 
 

206. 

 

 

 
Hipertensión 

Arterial Sistémica 

(HAS) 

 

 

 
 

Noun 

 

 

 
Latin 

Greek 

Greek 

Hyper (over) 

tensus (tense), 

sion (action) 
Aorte (raised) 

*sta- (to stand, 

make) -ic 
(adjective word- 

forming) 

 

 

 
 

Med. 

 

 

 
Systolic blood pressure levels ≥ 130 mmHg or diastolic 

blood pressure levels ≥ 80 mmHg. The main goal of treating 

SAH is to reduce cardiovascular morbidity and mortality. 

https://www.sci 

encedirect.com/ 

topics/medicine 

-and- 

dentistry/syste 

mic- 

hypertension#: 

~:text=Systemi 

c%20Arterial% 

20Hypertension 

%20(SAH),et% 

20al.%2C%202 
017). 

 

 

 
Systemic Arterial 

Hypertension 

(SAH) 

 

 
207. 

 
Hiperviscosidad 

 
Noun 

 
Greek 

Hiper (above) 
Viscum (paste) 
Osus (plenty) Dad 
(quality) 

 
Bio. 

 
The abnormal thickening of a liquid 

https://www.t 

hefreediction 

ary.com/hype 

rviscosity 

 
Hyperviscosity 

 

 
208. 

 
Hipervolemia 

 
Noun 

 
Greek 

Hiper (above) vol 

(volume) haima 

(blood) 

 
Med. 

 
An abnormally increased volume of circulating blood. 

https://medical- 

dictionary.thefr 

eedictionary.co 

m/hypervolemi 
a 

 
Hypervolemia 

 

https://encyclopedia2.thefreedictionary.com/cholesterolemia
https://encyclopedia2.thefreedictionary.com/cholesterolemia
https://encyclopedia2.thefreedictionary.com/cholesterolemia
https://encyclopedia2.thefreedictionary.com/cholesterolemia
https://encyclopedia2.thefreedictionary.com/cholesterolemia
https://encyclopedia2.thefreedictionary.com/cholesterolemia
https://medical-dictionary.thefreedictionary.com/hyperemia
https://medical-dictionary.thefreedictionary.com/hyperemia
https://medical-dictionary.thefreedictionary.com/hyperemia
https://medical-dictionary.thefreedictionary.com/hyperemia
https://medical-dictionary.thefreedictionary.com/hyperemia
https://medical-dictionary.thefreedictionary.com/hyperemia
https://www.thefreedictionary.com/hypersensitive
https://www.thefreedictionary.com/hypersensitive
https://www.thefreedictionary.com/hypersensitive
https://www.thefreedictionary.com/hypersensitive
https://www.thefreedictionary.com/hypersensitive
https://www.healthline.com/health/hypersomnia
https://www.healthline.com/health/hypersomnia
https://www.healthline.com/health/hypersomnia
https://www.healthline.com/health/hypersomnia
https://www.healthline.com/health/hypersomnia
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/pulmonary-arterial-hypertension/
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/pulmonary-arterial-hypertension/
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/pulmonary-arterial-hypertension/
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/pulmonary-arterial-hypertension/
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/pulmonary-arterial-hypertension/
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/pulmonary-arterial-hypertension/
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/pulmonary-arterial-hypertension/
https://www.lung.org/lung-health-and-diseases/lung-disease-lookup/pulmonary-arterial-hypertension/
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.sciencedirect.com/topics/medicine-and-dentistry/systemic-hypertension#%3A~%3Atext%3DSystemic%20Arterial%20Hypertension%20(SAH)%2Cet%20al.%2C%202017
https://www.thefreedictionary.com/hyperviscosity
https://www.thefreedictionary.com/hyperviscosity
https://www.thefreedictionary.com/hyperviscosity
https://www.thefreedictionary.com/hyperviscosity
https://medical-dictionary.thefreedictionary.com/hypervolemia
https://medical-dictionary.thefreedictionary.com/hypervolemia
https://medical-dictionary.thefreedictionary.com/hypervolemia
https://medical-dictionary.thefreedictionary.com/hypervolemia
https://medical-dictionary.thefreedictionary.com/hypervolemia
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209. 

 
 

Hipobárico 

 
 

Adj. 

 
 

Greek 

 
Hyper- (over, 
beyond) Barys 

(heavy) 

 
 

Med. 

It is characterized by less than normal pressure or weight; 

applied to gases under less than atmospheric pressure, or to 
solutions of lower specific gravity than another taken as a 

standard of reference. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/hypob 
aric 

 
 

Hypobaric 

 

 

 
210. 

 

 
Hipoxia 

 

 
Noun 

 

 
Greek 

Hypo (under, 
beneath; up from 

under; lesser 

oxidation) Oxys 
(sharp, acid) 

 

 
Bio. 

 
A lower-than-normal concentration of oxygen in arterial 

blood, as opposed to anoxia, a complete lack of blood 

oxygen. Hypoxia will occur with any interruption of normal 
respiration 

https://ww 
w.medicine 

net.com/scr 

ipt/main/art 
.asp?article 

key=3873 

 

 
Hypoxia 

 

 

 
211. 

 

 
Historia clínica 

 

 
Noun 

 
 

Greek 

PIE 

 
Histos (warp, 

web) 

*klei- (to lean), - 
al (pertaining to) 

 

 
Med. 

 
A record of information about a person’s health. It may 

include information about allergies, illnesses, surgeries, and 

results of physical exams and tests. It may also include 
information about medicines taken and health habits. 

https://www. 

cancer.gov/p 

ublications/di 

ctionaries/ca 

ncer- 

terms/def/me 

dical-history 

 

 
Medical history 

 
Clinical 
records / 

Medical file 

 

 

212. 

 

 
HMG CoA 

reductasa 

 

 

Noun 

 

 

Latin 

3 Hydroxy 3 
methyl glutaryl 

co (work 
together), en 

(inside), zymé 

(yeast, leaven) A 
reductase 

 

 

Bio. 

 
 

A liver enzyme that is responsible for producing cholesterol. 

It has become the drug class of choice for the treatment of 

hyperlipidemia. 

http://www. 
finedictiona 

ry.com/HM 
G- 

CoA%20re 

ductase.htm 
l 

 

 
HMG CoA 

reductase 

 

 

 

 
213. 

 

HPLC 

(cromatografía 
líquida de alta 

presión) 

 

 

 
Noun 

 

Latin 
Greek 

Old 

English 

Old 

French 

Liquidus (fluid, 

liquid, moist) 
Khrōma (color) 

Heh (of great 

height, tall) 

Parfornir (to do, 

carry out, finish, 
accomplish) 

 

 

 
Chem. 

 

HPLC is a unique highly sophisticated chromatographic 
equipment used to separate compounds that are dissolved in 

a solution, here is the reason why it is called High 

performance Liquid chromatography. Also, it is termed as 

High-Pressure liquid chromatography is due to its mobile 

phase. 

 
http://chromato 

graphyscience. 

blogspot.com/2 

012/10/what-is- 

high- 

performance- 

liquid.html#.Xj 

HU_mhKjIU 

 

HPLC (High 

performance 

liquid 

chromatography) 

 

 

 
214. 

 

 
Ht 

 

 
Noun 

 

 
Greek 

 

Haima (blood), 
kritos (separated) 

 

 
Bio. 

Hematocrit haplotype abbreviation. The genetic constitution 
of an individual with respect to one member of a pair of 

allelic genes; individuals are of the same haplotype (but of 

different genotypes) if alike with respect to one allele of a 
pair but different with respect to the other allele of a 
pair. 

https://medi 
cal- 

dictionary.t 

hefreedictio 
nary.com/h 
aplotype 

 
Hematocrit. 
Hematocrit 

haplotype 

 

 
 

215. 

 
 

Inactivación 

 
 

Noun 

 
 

Latin 

In- (not, opposite 

of) Actus (a 
doing) -tion 

(action, effect) 

 
 

Med. 

 
The process of destroying or removing the activity or the 
effects of an agent or substance; 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/inactiv 

ation 

 
 

Inactivation 

 

https://medical-dictionary.thefreedictionary.com/hypobaric
https://medical-dictionary.thefreedictionary.com/hypobaric
https://medical-dictionary.thefreedictionary.com/hypobaric
https://medical-dictionary.thefreedictionary.com/hypobaric
https://medical-dictionary.thefreedictionary.com/hypobaric
https://medical-dictionary.thefreedictionary.com/hypobaric
https://www.medicinenet.com/script/main/art.asp?articlekey=3873
https://www.medicinenet.com/script/main/art.asp?articlekey=3873
https://www.medicinenet.com/script/main/art.asp?articlekey=3873
https://www.medicinenet.com/script/main/art.asp?articlekey=3873
https://www.medicinenet.com/script/main/art.asp?articlekey=3873
https://www.medicinenet.com/script/main/art.asp?articlekey=3873
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/medical-history
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/medical-history
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/medical-history
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/medical-history
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/medical-history
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/medical-history
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/medical-history
http://www.finedictionary.com/HMG-CoA%20reductase.html
http://www.finedictionary.com/HMG-CoA%20reductase.html
http://www.finedictionary.com/HMG-CoA%20reductase.html
http://www.finedictionary.com/HMG-CoA%20reductase.html
http://www.finedictionary.com/HMG-CoA%20reductase.html
http://www.finedictionary.com/HMG-CoA%20reductase.html
http://www.finedictionary.com/HMG-CoA%20reductase.html
http://chromatographyscience.blogspot.com/2012/10/what-is-high-performance-liquid.html#.XjHU_mhKjIU
http://chromatographyscience.blogspot.com/2012/10/what-is-high-performance-liquid.html#.XjHU_mhKjIU
http://chromatographyscience.blogspot.com/2012/10/what-is-high-performance-liquid.html#.XjHU_mhKjIU
http://chromatographyscience.blogspot.com/2012/10/what-is-high-performance-liquid.html#.XjHU_mhKjIU
http://chromatographyscience.blogspot.com/2012/10/what-is-high-performance-liquid.html#.XjHU_mhKjIU
http://chromatographyscience.blogspot.com/2012/10/what-is-high-performance-liquid.html#.XjHU_mhKjIU
http://chromatographyscience.blogspot.com/2012/10/what-is-high-performance-liquid.html#.XjHU_mhKjIU
http://chromatographyscience.blogspot.com/2012/10/what-is-high-performance-liquid.html#.XjHU_mhKjIU
https://medical-dictionary.thefreedictionary.com/haplotype
https://medical-dictionary.thefreedictionary.com/haplotype
https://medical-dictionary.thefreedictionary.com/haplotype
https://medical-dictionary.thefreedictionary.com/haplotype
https://medical-dictionary.thefreedictionary.com/haplotype
https://medical-dictionary.thefreedictionary.com/haplotype
https://medical-dictionary.thefreedictionary.com/inactivation
https://medical-dictionary.thefreedictionary.com/inactivation
https://medical-dictionary.thefreedictionary.com/inactivation
https://medical-dictionary.thefreedictionary.com/inactivation
https://medical-dictionary.thefreedictionary.com/inactivation
https://medical-dictionary.thefreedictionary.com/inactivation
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216. 

 
Incidencia 

 
Noun 

 
Latin 

In (inwards), 
cadere (to fall), nt 

(agent), ia 
(quality) 

 
Bio. 

 

A measure of the risk of developing some new condition 
within a specified period of time 

https://encycl 

opedia.thefre 

edictionary.c 

om/incidence 

 
Incidence 

 

 
 

217. 

 
 

Incubación 

 
 

Noun 

 
 

Latin 

 
Incub (lie down) - 
tion (action) 

 
 

Chem. 

 
The provision of proper conditions for growth and 
development, as for bacterial or tissue cultures. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/incuba 
tion 

 
 

Incubation 

 

 

 

 

 
218. 

 

 

 
Infiltrado 
pulmonar de 

macrófagos 

 

 

 

 
Noun 

 

 

 

Latin 
Greek 

In (without), 
filtrum (remove 

impurity), ado 

(that did not 
receive the action) 

pulmo (lung), ar 

(related to) 
Makros (big), 

phagos (entity that 
eats), 

 

 

 

 
Med. 

 
 

Migration of macrophages (cells) from their sources of 
origin, or the direct extension of cells as a result of unusual 

growth and multiplication. They are found in the spleen, 

liver, and other tissues, and have a variety of functions in 
the immune system including engulfing and destroying 

pathogens and dead cells 

 

 

 

https://www.t 

hefreediction 

ary.com/macr 

ophage 

 

 

 
Pulmonary 
macrophage 

infiltration 

 

 

 
219. 

 

Ingurgitación 

venosa 

 

 
Noun 

 

Latin 
Old 

French 

Latin 

In (inside), 
gorge (throat, 

swallowed), -tion 

(action) 

Vena (blood line) 

 

 
Med. 

The presence of an increased amount of blood in a body part 
or an organ leading to congestion or engorgement of blood 

vessels. Hyperemia can be due to increase of blood flow into 

the area (active or arterial), or due to obstruction of outflow 
of blood from the area (passive or venous). 

http://dictio 

nary.sensag 

ent.com/ve 
nous%20en 

gorgement/ 
en-en/ 

 

Venous 

engorgement 

 

 
 

220. 

 
 

Inhibidores 

 
 

Noun 

 
 

Latin 

 
In (inside), habere 

(to have), dor 
(action) 

 
 

Pharm. 

Any substance that interferes with a chemical reaction, 

growth, or other biologic (catalytic) activity of an enzyme. 
It inhibits or checks the action of a tissue organizer or the 

growth of microorganisms. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/inhibit 

or 

 
 

Inhibitor 

 

 

 
221. 

 
Insuficiencia 
Cardiaca 

Congestiva 

 

 
Noun 

 
Latin 
Greek 

Latin 

Insufficientia (lack 

of capacity) 

Kardiakos (related to 

blood) 

Congestus (related to 

congestion) 

 

 
Med. 

 
A complex clinical syndrome characterized by 
abnormalities of left ventricular function and 

neurohormonal regulation, which are accompanied by effort 

intolerance, fluid retention, and reduced longevity. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/conges 

tive+heart+fa 
ilure 

 
 

Congestive heart 
failure 

 

 

222. 

 

Intensidad leve 

 

Noun 

 

Latin 

In (inward) tendus 

(extended), dad 
(quality) Levis 

(slight, light) 

 

Med. 

 
Moderate in action or effect. Not being or involving what is 
extreme. 

https://www. 

merriam- 

webster.com/ 

dictionary/mi 

ld 

 

Light intensity 

 

 

223. 

 
Intensidad 
moderada 

 

Noun 

 

Latin 

In (inward) tendus 

(extended) -dad 

(quality) 

Moderari (to keep in 
limits) 

 

Med. 

 

Refers to the intensity of tolerable pain in a person's body. 

 
Own 

definition 

Moderate 

intensity. Mild 
intensity. 

 

https://encyclopedia.thefreedictionary.com/incidence
https://encyclopedia.thefreedictionary.com/incidence
https://encyclopedia.thefreedictionary.com/incidence
https://encyclopedia.thefreedictionary.com/incidence
https://medical-dictionary.thefreedictionary.com/incubation
https://medical-dictionary.thefreedictionary.com/incubation
https://medical-dictionary.thefreedictionary.com/incubation
https://medical-dictionary.thefreedictionary.com/incubation
https://medical-dictionary.thefreedictionary.com/incubation
https://medical-dictionary.thefreedictionary.com/incubation
https://www.thefreedictionary.com/macrophage
https://www.thefreedictionary.com/macrophage
https://www.thefreedictionary.com/macrophage
https://www.thefreedictionary.com/macrophage
http://dictionary.sensagent.com/venous%20engorgement/en-en/
http://dictionary.sensagent.com/venous%20engorgement/en-en/
http://dictionary.sensagent.com/venous%20engorgement/en-en/
http://dictionary.sensagent.com/venous%20engorgement/en-en/
http://dictionary.sensagent.com/venous%20engorgement/en-en/
http://dictionary.sensagent.com/venous%20engorgement/en-en/
https://medical-dictionary.thefreedictionary.com/inhibitor
https://medical-dictionary.thefreedictionary.com/inhibitor
https://medical-dictionary.thefreedictionary.com/inhibitor
https://medical-dictionary.thefreedictionary.com/inhibitor
https://medical-dictionary.thefreedictionary.com/inhibitor
https://medical-dictionary.thefreedictionary.com/inhibitor
https://medical-dictionary.thefreedictionary.com/congestive%2Bheart%2Bfailure
https://medical-dictionary.thefreedictionary.com/congestive%2Bheart%2Bfailure
https://medical-dictionary.thefreedictionary.com/congestive%2Bheart%2Bfailure
https://medical-dictionary.thefreedictionary.com/congestive%2Bheart%2Bfailure
https://medical-dictionary.thefreedictionary.com/congestive%2Bheart%2Bfailure
https://medical-dictionary.thefreedictionary.com/congestive%2Bheart%2Bfailure
https://medical-dictionary.thefreedictionary.com/congestive%2Bheart%2Bfailure
https://www.merriam-webster.com/dictionary/mild
https://www.merriam-webster.com/dictionary/mild
https://www.merriam-webster.com/dictionary/mild
https://www.merriam-webster.com/dictionary/mild
https://www.merriam-webster.com/dictionary/mild
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224. 

 
Intercambio 
gaseoso 

 
 

Noun 

 
Latin 
Greek 

Inter (between) 
cambium (change) 

Khaos (chasm, 

gas) oso 
(abundant) 

 
 

Chem. 

 
Gas exchange the passage of oxygen and carbon dioxide in 
opposite directions across the alveolocapillary membrane. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/Gaseo 
us+exchange 

 
 

Gas exchange 

 

 

 

225. 

 

 

Isoprenilación 

 

 

Noun 

 
English, 

 

Middle 
English 

Iso (equal) prop 
(three carbon 

prefix) -ene 

(alkene suffix) yl 
(wood, material) - 

tion (action, 
effect) 

 

 

Bioch. 

 

 
The addition of a hydrophobic isoprenoid group to a protein 

to facilitate attachment to cell membranes. 

 

 

https://en.wik 

tionary.org/w 

iki/isoprenyla 

tion 

 

 

Isoprenylation 

 

 

226. 

 

K562 

 

Adj. 

  

K562 cell line 

 

Bio. 

K562 cells were the first human immortalized myelogenous 

leukemia cell line to be established. K562 cells are of the 
erythroleukemia type, and the cell line is derived from a 53- 

year-old female chronic myelogenous leukemia patient in 
blast crisis. They regenerate and divide tissues. 

https://ency 

clopedia.th 
efreediction 

ary.com/K5 
62+cells 

 

K562 cell line 

 

 

 

 

 

227. 

 

 

 

 

Kit comercial 

 

 

 

 

Noun 

 

 

 

 
Middle 
Dutch 

 

 

 

 
Kitte (jug, 
container) 

 

 

 

 

Bioch. 

 

 

 
ELISA (enzyme-linked immunosorbent assay) is a plate- 
based assay technique designed for detecting and 

quantifying substances such as peptides, proteins, 

antibodies and hormones. 

https://www.the 

rmofisher.com/ 

bo/en/home/life 

- 
science/protein- 

biology/protein 

-biology- 

learning- 

center/protein- 

biology- 

resource- 

library/pierce- 

protein- 

methods/overvi 
ew-elisa.html 

 

 

 

 
Commercial test 
kit 

 

 

 

The 
commercial 

ELISA kit 

 

 

 
228. 

 

 

Lactato 

deshidrogenasa 

 

 

 
Noun 

 

 

 
Latin 

Lactis (milk) ato 

(salt, ester) 

De (down, down 

from, from, off; 

concerning) Hydr- 

(water) -ate (word- 

forming element) 

C O CH2 H2O CH2 

NH3 CH2 COO 

 

 

 
Bioch. 

 

Any of a class of enzymes that catalyze the reversible 

interconversion of pyruvate and lactate, found 

predominantly in the liver, kidneys, skeletal muscle, heart 
muscle, and red blood cells. 

 

 

https://www.t 

hefreediction 

ary.com/lacta 

te+dehydroge 

nase 

 

 

Lactate 

dehydrogenase 

 

 

 

 
 

229. 

 

 

Lactato 

deshidrogenasa 

ligeramente 

incrementada 

 

 

 
 

Noun 

 

 

 
 

Latin 

Lactis (milk) ato 

(salt, ester) 

De (down, down 

from, from, off; 

concerning) Hydr- 

(water) -ate (word- 

forming element) 

Levis (lightweigth) 

mente (adverb mark) 

Incrementare (to 

make it bigger) 

 

 

 
 

Bioch. 

 

 
 

LDH varies from 140 units per liter (U/L) to 280 U/L for 

adults and tend to be higher for children and teens. In 

cerebrospinal fluid may mean infection or inflammation. 

 
https://ww 

w.webmd.c 

om/a-to-z- 
guides/lacti 

c-acid- 

dehydrogen 
ase-test#2 

 

 
 

Slightly increased 

lactate 

dehydrogenase 

 

https://medical-dictionary.thefreedictionary.com/Gaseous%2Bexchange
https://medical-dictionary.thefreedictionary.com/Gaseous%2Bexchange
https://medical-dictionary.thefreedictionary.com/Gaseous%2Bexchange
https://medical-dictionary.thefreedictionary.com/Gaseous%2Bexchange
https://medical-dictionary.thefreedictionary.com/Gaseous%2Bexchange
https://medical-dictionary.thefreedictionary.com/Gaseous%2Bexchange
https://en.wiktionary.org/wiki/isoprenylation
https://en.wiktionary.org/wiki/isoprenylation
https://en.wiktionary.org/wiki/isoprenylation
https://en.wiktionary.org/wiki/isoprenylation
https://encyclopedia.thefreedictionary.com/K562%2Bcells
https://encyclopedia.thefreedictionary.com/K562%2Bcells
https://encyclopedia.thefreedictionary.com/K562%2Bcells
https://encyclopedia.thefreedictionary.com/K562%2Bcells
https://encyclopedia.thefreedictionary.com/K562%2Bcells
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thermofisher.com/bo/en/home/life-science/protein-biology/protein-biology-learning-center/protein-biology-resource-library/pierce-protein-methods/overview-elisa.html
https://www.thefreedictionary.com/lactate%2Bdehydrogenase
https://www.thefreedictionary.com/lactate%2Bdehydrogenase
https://www.thefreedictionary.com/lactate%2Bdehydrogenase
https://www.thefreedictionary.com/lactate%2Bdehydrogenase
https://www.thefreedictionary.com/lactate%2Bdehydrogenase
https://www.webmd.com/a-to-z-guides/lactic-acid-dehydrogenase-test#2
https://www.webmd.com/a-to-z-guides/lactic-acid-dehydrogenase-test#2
https://www.webmd.com/a-to-z-guides/lactic-acid-dehydrogenase-test#2
https://www.webmd.com/a-to-z-guides/lactic-acid-dehydrogenase-test#2
https://www.webmd.com/a-to-z-guides/lactic-acid-dehydrogenase-test#2
https://www.webmd.com/a-to-z-guides/lactic-acid-dehydrogenase-test#2
https://www.webmd.com/a-to-z-guides/lactic-acid-dehydrogenase-test#2
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230. 

 

Lector Stat Fax 

2100 

 

 
Noun 

 

 
Latin 

Lector (lectus, 
read) 

Stat (that keeps 

stationary) 

Fax (facsimile 
transmission) 

 

 
Bioch. 

A compact, fully automatic reading unit. With its 

biochromatic optics, the reader is most ideal for in-vitro 
diagnostic use, computing the results of endpoint 

colorimetric assays. It can measure monochromatically or 

dichromatically. 

https://www.g 

mi- 

inc.com/produc 

t/awareness- 

technologies- 

stat-fax-2100- 

microplate- 
reader/ 

 

Stat Fax 2100 

reader 

 

 

 

 

231. 

 

 

Leucemia 
Mieloide Crónica 
BCR/ABL 

 

 

 

Noun 

 

 

 

Greek 

Leukos (clear, 

white) Hema 
(blood) mueló 

(marrow) eidos 

(form,like, like 
that of) khronos 

(time, a defined 

time, a lifetime, a 
season, a while) 

 

 

 

Bio. 

 

 
It is a cancer of the white blood cells. It is a form of leukemia 
characterized by the increased and unregulated growth of 

predominantly myeloid cells in the bone marrow and the 

accumulation of these cells in the blood. 

 

https://ency 
clopedia.th 

efreediction 

ary.com/Ch 
ronic+myel 

ogenous+le 

ukemia 

 

 
Chronic 
myelogenous 

leukemia 

BCR/ABL 

 

 
232. 

 
Leucocitos 

 
Noun 

 
Greek 

 

Leuko (white) 
Kytos (cell) 

 
Bio. 

 

Blood cells that engulf and digest bacteria and fungi; an 
important part of the body's defense system. 

https://www.t 

hefreediction 

ary.com/leuk 

ocyte 

 
Leukocyte 

 

 

233. 

 

Leucocitosis 

 

Noun 

 

Greek 
Leuko (white) 
Kytos (cell) -osis 

(making) 

 

Med. 

 

Increase of white blood cells. 
http://etimolo 

gias.dechile.n 

et/ 

 

Leukocytosis 

 

 

234. 

 

L-Glutamina 

 

Noun 

 

Latin 

Gluten (sticky 

substance), am 
(amine), ina 

(related to) 

 

Med. 

It is used to reduce the frequency of painful episodes (crises) 

in adults and children 5 years of age and older with sickle 
cell anemia. It works by helping to prevent damage to red 

blood cells. 

https://medl 
ineplus.gov 

/druginfo/m 

eds/a61703 
5.html 

 

L-Glutamine 

 

 

235. 

 

Linaje específico 

 

Noun 

 

Latin 

Linea (line), atje 

(ancestor) 

Species (aspect, 

category), facere 
(to do), 

 

Soc. 

 

Kind or condition of something. 

 
https://dle.r 

ae.es 

 

Specific lineage 

 

 

236. 

 

Línea eritroide 

 

Noun 

 
Greek 

Greek 

 
Linon (thread) 

Erythros (red) 

 

Bio. 

 

It is an increased proliferation by erythropoietin 

https://www.sci 

encedirect.com/ 

topics/immunol 

ogy-and- 

microbiology/er 
ythroid-cell 

 

Erythroid line 

 

 

237. 

 

Línea germinal 

 

Noun 
Greek 

Latin 

Linon (thread) 

Germialis (related 
to develpment) 

 

Bio. 

 

DNA source for cells development 
http://etimolo 

gias.dechile.n 

et/ 

 

Germline 

 

 

238. 

 

Línea mieloide 

 

Noun 

 
Latin 

Greek 

Linea (line) 
Myelos (marrow; 

bone marrow, the 

brain) 
Eidos (form 

 

Bio. 

The myeloid cell line represents one such family. Cells in 

the myeloid cell line are those that arise from myeloid 

progenitor cells, and will eventually become the specific 

adult blood cells. 

 

https://ww 

w.verywell 
health.com/ 

 
Myeloid line. 

Myeloid Lineage 

 

https://www.gmi-inc.com/product/awareness-technologies-stat-fax-2100-microplate-reader/
https://www.gmi-inc.com/product/awareness-technologies-stat-fax-2100-microplate-reader/
https://www.gmi-inc.com/product/awareness-technologies-stat-fax-2100-microplate-reader/
https://www.gmi-inc.com/product/awareness-technologies-stat-fax-2100-microplate-reader/
https://www.gmi-inc.com/product/awareness-technologies-stat-fax-2100-microplate-reader/
https://www.gmi-inc.com/product/awareness-technologies-stat-fax-2100-microplate-reader/
https://www.gmi-inc.com/product/awareness-technologies-stat-fax-2100-microplate-reader/
https://www.gmi-inc.com/product/awareness-technologies-stat-fax-2100-microplate-reader/
https://encyclopedia.thefreedictionary.com/Chronic%2Bmyelogenous%2Bleukemia
https://encyclopedia.thefreedictionary.com/Chronic%2Bmyelogenous%2Bleukemia
https://encyclopedia.thefreedictionary.com/Chronic%2Bmyelogenous%2Bleukemia
https://encyclopedia.thefreedictionary.com/Chronic%2Bmyelogenous%2Bleukemia
https://encyclopedia.thefreedictionary.com/Chronic%2Bmyelogenous%2Bleukemia
https://encyclopedia.thefreedictionary.com/Chronic%2Bmyelogenous%2Bleukemia
https://encyclopedia.thefreedictionary.com/Chronic%2Bmyelogenous%2Bleukemia
https://www.thefreedictionary.com/leukocyte
https://www.thefreedictionary.com/leukocyte
https://www.thefreedictionary.com/leukocyte
https://www.thefreedictionary.com/leukocyte
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
https://medlineplus.gov/druginfo/meds/a617035.html
https://medlineplus.gov/druginfo/meds/a617035.html
https://medlineplus.gov/druginfo/meds/a617035.html
https://medlineplus.gov/druginfo/meds/a617035.html
https://medlineplus.gov/druginfo/meds/a617035.html
https://dle.rae.es/
https://dle.rae.es/
https://www.sciencedirect.com/topics/immunology-and-microbiology/erythroid-cell
https://www.sciencedirect.com/topics/immunology-and-microbiology/erythroid-cell
https://www.sciencedirect.com/topics/immunology-and-microbiology/erythroid-cell
https://www.sciencedirect.com/topics/immunology-and-microbiology/erythroid-cell
https://www.sciencedirect.com/topics/immunology-and-microbiology/erythroid-cell
https://www.sciencedirect.com/topics/immunology-and-microbiology/erythroid-cell
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
https://www.verywellhealth.com/overview-of-myeloid-cell-line-4114647#%3A~%3Atext%3DThe%20myeloid%20cell%20line%20represents%2CBasophils%26text%3DMonocytes%20(present%20in%20the%20blood%2CMacrophages%20(present%20in%20different%20tissues)
https://www.verywellhealth.com/overview-of-myeloid-cell-line-4114647#%3A~%3Atext%3DThe%20myeloid%20cell%20line%20represents%2CBasophils%26text%3DMonocytes%20(present%20in%20the%20blood%2CMacrophages%20(present%20in%20different%20tissues)
https://www.verywellhealth.com/overview-of-myeloid-cell-line-4114647#%3A~%3Atext%3DThe%20myeloid%20cell%20line%20represents%2CBasophils%26text%3DMonocytes%20(present%20in%20the%20blood%2CMacrophages%20(present%20in%20different%20tissues)
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239. 

 
 

Líneas guía 

 
 

Noun 

Latin 

 

Old 
French 

Linea (line) 

 

Guider (to guide, 
lead, conduct) 

 
 

Med. 

 
It is a document with the aim of guiding decisions and 
criteria regarding diagnosis, management, and treatment in 

specific areas of healthcare. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/guideli 
nes 

 
 

Guidelines 

 

 

240. 

 

Linfocitos T 

 

Noun 

 

Latin 

 
Lympha (water), 

kytos (of a cell) 

 

Bio. 
A type of lymphocyte produced in the bone marrow 
responsible for the production of lymphokines and involved 

in cell-mediated immunity. 

https://www. 

biology- 

online.org/di 

ctionary/T_ly 
mphocyte 

 

T lymphocytes 

 

T cells 

 

 
241. 

 

 
Liquido de RPMI 

 

 
Noun 

 

 
Latin 

Liquidus (liquid 
that flows) 

RPMI (Roswell 

Park Memorial 
Institute) 

 

 
Bioch. 

This medium contains 19 essential and non-essential amino 
acids including glycine, 11 vitamins, 6 salts, and sodium 

bicarbonate. RPMI is suitable for cells in suspension or 
monolayer and is widely used to grow a variety of 

mammalian cell types. RPMI typically requires 
supplementation with serum protein, such as FBS. 

https://www. 

biocompare.c 

om/pfu/1186 

8180/soids/2 

278020/Cell_ 

Culture_Med 
ia/RPMI 

 
 

RPMI liquid 

medium 

 

 

242. 

 

Lisada 

 

Adj. 

 

Greek 

 
Lysis (dissolution 

of cells) 

 

Bioch. 

To cause or produce disintegration of a compound, 

substance, or cell. To break up, to disintegrate, to effect 

lysis. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/lysed 

 

(To be) lysed 

 

 

 
243. 

 
 

Lóbulos de las 

orejas 

 

 
Noun 

 

 
PIE Latin 

 
 

*ous- (ear) lobus 

(hull, husk, pod) 

 

 
Med. 

 

It is composed of tough areolar and adipose connective 

tissues, lacking the firmness and elasticity of the rest of the 
auricle (the external structure of the ear). The soft, fleshy, 

pendulous lower part of the external ear. 

https://medi 

cal- 
dictionary.t 

hefreedictio 

nary.com/e 
arlobe 

 

 
Earlobe 

 

 

244. 

 

Lovastatina 

 

Noun 

 

Latin 

Stare (to rest, to 

stop, to stand still) 

-s (word name 

forming plurals) 

 

Pharm. 

It is a member of the drug class of statins, used in 

combination with diet, weight-loss, and exercise for 

lowering cholesterol (hypolipidemic agent) in those with 
hypercholesterolemia to reduce risk of cardiovascular 
disease. 

https://www. 

biology- 

online.org/di 

ctionary/Lov 

astatin 

 

Lovastatin 

 

 
245. 

 

Lugar de 
residencia 

 
Noun 

 
Latin 

Locus (place), 
Residere (to stay 

in a place) 

 
Stats. 

 
City or region where a person’s legal domicile is located. 

Own 

definition 

 
Living place 

 

 

 

 
246. 

 

 

Manifestación 

clínica 

 

 

 
Noun 

 

 

 
PIE Latin 

*man- (hand) - 
festus (hostile, 

threatening, 
dangerous) -are 

(belonging to) 

*klei- (to lean) -al 

(word-fomring 
adjective) 

 

 

 
Med. 

 

 
The symptoms the patient is currently having, the symptoms 

the patient reports to have had in the past, medical signs, and 
test results. 

 

https://www. 

quora.com/W 

hat-is-the- 

meaning-of- 

clinical- 

manifestation 

s 

 

 

Clinical 

manifestation 

 

https://medical-dictionary.thefreedictionary.com/guidelines
https://medical-dictionary.thefreedictionary.com/guidelines
https://medical-dictionary.thefreedictionary.com/guidelines
https://medical-dictionary.thefreedictionary.com/guidelines
https://medical-dictionary.thefreedictionary.com/guidelines
https://medical-dictionary.thefreedictionary.com/guidelines
https://www.biology-online.org/dictionary/T_lymphocyte
https://www.biology-online.org/dictionary/T_lymphocyte
https://www.biology-online.org/dictionary/T_lymphocyte
https://www.biology-online.org/dictionary/T_lymphocyte
https://www.biology-online.org/dictionary/T_lymphocyte
https://www.biocompare.com/pfu/11868180/soids/2278020/Cell_Culture_Media/RPMI
https://www.biocompare.com/pfu/11868180/soids/2278020/Cell_Culture_Media/RPMI
https://www.biocompare.com/pfu/11868180/soids/2278020/Cell_Culture_Media/RPMI
https://www.biocompare.com/pfu/11868180/soids/2278020/Cell_Culture_Media/RPMI
https://www.biocompare.com/pfu/11868180/soids/2278020/Cell_Culture_Media/RPMI
https://www.biocompare.com/pfu/11868180/soids/2278020/Cell_Culture_Media/RPMI
https://www.biocompare.com/pfu/11868180/soids/2278020/Cell_Culture_Media/RPMI
https://medical-dictionary.thefreedictionary.com/lysed
https://medical-dictionary.thefreedictionary.com/lysed
https://medical-dictionary.thefreedictionary.com/lysed
https://medical-dictionary.thefreedictionary.com/lysed
https://medical-dictionary.thefreedictionary.com/lysed
https://medical-dictionary.thefreedictionary.com/earlobe
https://medical-dictionary.thefreedictionary.com/earlobe
https://medical-dictionary.thefreedictionary.com/earlobe
https://medical-dictionary.thefreedictionary.com/earlobe
https://medical-dictionary.thefreedictionary.com/earlobe
https://medical-dictionary.thefreedictionary.com/earlobe
https://www.biology-online.org/dictionary/Lovastatin
https://www.biology-online.org/dictionary/Lovastatin
https://www.biology-online.org/dictionary/Lovastatin
https://www.biology-online.org/dictionary/Lovastatin
https://www.biology-online.org/dictionary/Lovastatin
https://www.quora.com/What-is-the-meaning-of-clinical-manifestations
https://www.quora.com/What-is-the-meaning-of-clinical-manifestations
https://www.quora.com/What-is-the-meaning-of-clinical-manifestations
https://www.quora.com/What-is-the-meaning-of-clinical-manifestations
https://www.quora.com/What-is-the-meaning-of-clinical-manifestations
https://www.quora.com/What-is-the-meaning-of-clinical-manifestations
https://www.quora.com/What-is-the-meaning-of-clinical-manifestations
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247. 

 

Manifestación 

hematológica 

 
Noun 

 

Latin 

Greek 

Manifestato (to 
make something 

known) 
Haima (blood) 

 
Med. 

 
Signs that are related to the blood. 

https://www. 

etymonline.c 

om 

 

Hematological 

sign 

 

 

 
248. 

 

Manifestaciones 

laboratoriales 

 

 
Noun 

 

 
Latin 

Manifestare (to 
discover, disclose, 

betray) 

Labor (work) orio 
(place) al (related 
to) 

 

 
Med. 

 

Alterations or abnormalities in a being's biology found after 

laboratory studies. 

 

Own 

definition 

 

Laboratory 

manifestations 

 

249. Marcada Adj. Germanic 
Mark (edge, 
border) 

Geo. Determinant, perceptible. 
https://dirae.e 

s/palabras 
Determined 

 

 
 

250. 

 
Marcador de 

clonalidad 

 
 

Noun 

 
Germanic 

Greek 
Latin 

Mark (edge) 

Klon (outbreak, 
renewal) 

al (related to), 

idad (condition) 

 
 

Bio. 

 
Indicator of a state of proliferation determined by the cell(s) 

of origin. Determining clonality is important in treating a 
disease, and understanding its physiopathology. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/clonali 

ty 

 
 

Clonality mark 

 

 

 
251. 

 

Marea alcalina 

post prandial 

 

 
Noun 

 

Latin Old 
English 

Old 

French 

Prandium (late 
breakfast) Tid 

(period, season) 

Alkaline(substanc 

e) Post (post, 

back) 

 

 
Med. 

 
It is the observed alkalinity of urine following a meal. It is a 
normal physiological phenomenon which is due to excretion 

of bicarbonate ions from the dissociation of carbonic acid. 

 

https://www. 

ncbi.nlm.nih. 

gov/pmc/arti 

cles/PMC553 

0281/ 

 

Post-prandial 

alkaline tide 

 

 
 

252. 

 
Masa de 
eritrocitos 

 
 

Noun 

 
Latin 
Greek 

Massa (kneaded 

dough, lump) 
Erythros (red) 

Kytos (cell) 

 
 

Med. 

 
A cell that contains hemoglobin and can carry oxygen to the 
body. Also called a red blood cell (RBC). 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=330 
9 

 
 

Erythrocyte mass 

 

 
 

253. 

 
 

Masa eritrocitaria 

 
 

Noun 

 
Greek 

Latin 

Erythros (red) 
Kytos (cell) -osis 

(belongs to) 

Massa (lump) 

 
 

Med. 

 
A cell that contains hemoglobin and can carry oxygen to the 
body. Also called a red blood cell (RBC). 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=330 

9 

 
 

Erythrocyte mass 

 

 

 
254. 

 
 

Mecanismo 
molecular 

 

 
Noun 

 
Greek 

Latin 

Mekhane 

(machine) 

-ismo (activity) 
Molecularis 

(substance, 
minimum, unit) 

 

 
Med. 

Mechanism that is explored rigorously by genetic and 
biochemical testing. Understanding the physical mechanism 

requires both identification of the parameters controlling a 
system and then elucidation of the regulation of parameter 

values. 

https://rupress.o 

rg/jcb/article/20 

8/2/143/54558/ 

Moving- 

beyond- 

molecular- 

mechanismsMo 
ving-beyond 

 
 

Molecular 
mechanism 

 

 
255. 

 
Mecanismos 

 
Noun 

 
Greek 

Mekhane 
(machine) -ismo 

(activity) 

 
Bio. 

The structure of a machine, engine, or other contrivance for 
controlling or utilizing natural forces 

https://www. 

etymonline.c 

om/ 

 
Mechanism 

 

https://www.etymonline.com/
https://www.etymonline.com/
https://www.etymonline.com/
https://dirae.es/palabras
https://dirae.es/palabras
https://medical-dictionary.thefreedictionary.com/clonality
https://medical-dictionary.thefreedictionary.com/clonality
https://medical-dictionary.thefreedictionary.com/clonality
https://medical-dictionary.thefreedictionary.com/clonality
https://medical-dictionary.thefreedictionary.com/clonality
https://medical-dictionary.thefreedictionary.com/clonality
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5530281/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5530281/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5530281/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5530281/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5530281/
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://www.medicinenet.com/script/main/art.asp?articlekey=3309
https://rupress.org/jcb/article/208/2/143/54558/Moving-beyond-molecular-mechanismsMoving-beyond
https://rupress.org/jcb/article/208/2/143/54558/Moving-beyond-molecular-mechanismsMoving-beyond
https://rupress.org/jcb/article/208/2/143/54558/Moving-beyond-molecular-mechanismsMoving-beyond
https://rupress.org/jcb/article/208/2/143/54558/Moving-beyond-molecular-mechanismsMoving-beyond
https://rupress.org/jcb/article/208/2/143/54558/Moving-beyond-molecular-mechanismsMoving-beyond
https://rupress.org/jcb/article/208/2/143/54558/Moving-beyond-molecular-mechanismsMoving-beyond
https://rupress.org/jcb/article/208/2/143/54558/Moving-beyond-molecular-mechanismsMoving-beyond
https://rupress.org/jcb/article/208/2/143/54558/Moving-beyond-molecular-mechanismsMoving-beyond
https://www.etymonline.com/
https://www.etymonline.com/
https://www.etymonline.com/
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256. 

 
 

Medianos 

esfuerzos 

 

 
Noun 

 

 
Latin 

 
Medianus 

(medium) 

Es- (outward) 

fortis (strong) 

 

 
Med. 

 

 
Refers to moderate activity done by a person in daily life. 

http://www.r 

everso.net/tra 

nslationresult 

s.aspx?lang= 

ES&direction 

=espanol- 

ingles 

 
Medium-exertion. 

Moderate 
exertion. Medium- 

exertion dyspnea. 

 

 

 
257. 

 
 

Medroxiprogester 

ona 

 

 
Noun 

 
 

PIE Latin 

Greek 

 
*per- (forward) 

gestare (to carry 

about) -one 

(weaker, acetone) 

 

 
Bioch. 

A progestational agent administered orally for treatment of 

secondary amenorrhea and dysfunctional uterine bleeding, 
in the induction of menses, prevention and treatment of 

endometrial hyperplasia, in postmenopause hormone 

replacement therapy, and endogenous estrogen production. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/medro 

xyprogestero 
ne 

 

 

Medroxyprogesteron 

e 

 

 
C22H32O3 

 

 
258. 

 

 
Médula ósea 

 

 
Noun 

 

 
Latin 

 
Medulla (central 

part) 

Osseus (bone) 

 

 
Bio. 

The soft tissue that fills most bone cavities and consists of 

yellowish fatty tissue or reddish vascular tissue. In adult 
mammals, the bone marrow of certain bones is the location 

of stem cells that give rise to the red blood cells, white blood 

cells, and platelets. 

https://ww 

w.thefreedi 
ctionary.co 

m/bone+ma 

rrow 

 

 
Bone marrow 

 

 

 
259. 

 

Membrana 

bilipídica 

 

 
Noun 

 
Latin 

Greek 

 

Membrum (limb, 
member of the 

body) Lipos (fat, 

grease) 

 

 
Bio. 

It is a thin polar membrane made of two layers of lipid 
molecules. These membranes are flat sheets that form a 

continuous barrier around all cells. It is a universal 

component of all cell membranes. Its role is critical because 

its structural components provide the barrier that marks a 
cell boundary. 

https://www. 

sparknotes.co 

m/biology/ce 

llstructure/cel 

lmembranes/ 

section1/ 

 

 
Lipid Bilayer 

 
Bilipid 
Membrane 

Layer 

 
 

260. 

 
Membrana 
eritrocitaria 

 
 

Noun 

 
Latin 
Greek 

Membrana (cover, 
skin) 

Erythros (red) 

Kytos (cell) -aria 
(belongs to) 

 
 

Med. 

The erythrocyte membrane consists of lipids, proteins, and 

carbohydrates, which interact to form a dynamic and fluid 
structure. By dry weight, the ratio of protein-to-lipid-to- 

carbohydrate in the RBC membrane is 49:43:8. 

https://www. 

sciencedirect. 

com/topics/n 

euroscience/e 

rythrocyte- 

membrane 

 
Erythrocyte 
membrane 

 

 
 

261. 

 
 

Mesenterio 

 
 

Noun 

 
PIE 

Greek 

*medhyo- 
(middle) enteron 

(intestine, 

membrane) 

 
 

Med. 

 
 

A membranous fold attaching an organ to the body wall. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/mesen 
tery 

 
 

Mesentery 

 

 

262. 

 
Meseta Qinghai- 

Tíbet 

 

Noun 

 

French 

 
Plateau (table- 

land) 

 

Geo. 

It has very unique environment and many unique plateaus. 
Tibet Plateau is the main body of the Qinghai-Tibet Plateau, 

consisting of high mountains and great rivers, prairie and 
gorges. 

http://www.chi 

na.org.cn/envir 

onment/tips/20 

07- 

11/05/content_ 
1230478.htm 

 
Qinghai-Tibet 

Plateau 

 

 

 
263. 

 

 
Metabolitos 

 

 
Noun 

 
PIE 

 
Ancient 

Greek 

*me- (in the 
middle) *bhel- (to 

blow, swell) - 
ites(word forming 

element making 
noun) 

 

 
Med. 

 

They are any substance produced during metabolism 
(digestion or other bodily chemical processes). 

 
https://medli 

neplus.gov/e 

ncy/article/00 

2258.htm 

 

 
Metabolites 

 

http://www.reverso.net/translationresults.aspx?lang=ES&direction=espanol-ingles
http://www.reverso.net/translationresults.aspx?lang=ES&direction=espanol-ingles
http://www.reverso.net/translationresults.aspx?lang=ES&direction=espanol-ingles
http://www.reverso.net/translationresults.aspx?lang=ES&direction=espanol-ingles
http://www.reverso.net/translationresults.aspx?lang=ES&direction=espanol-ingles
http://www.reverso.net/translationresults.aspx?lang=ES&direction=espanol-ingles
http://www.reverso.net/translationresults.aspx?lang=ES&direction=espanol-ingles
https://medical-dictionary.thefreedictionary.com/medroxyprogesterone
https://medical-dictionary.thefreedictionary.com/medroxyprogesterone
https://medical-dictionary.thefreedictionary.com/medroxyprogesterone
https://medical-dictionary.thefreedictionary.com/medroxyprogesterone
https://medical-dictionary.thefreedictionary.com/medroxyprogesterone
https://medical-dictionary.thefreedictionary.com/medroxyprogesterone
https://medical-dictionary.thefreedictionary.com/medroxyprogesterone
https://www.thefreedictionary.com/bone%2Bmarrow
https://www.thefreedictionary.com/bone%2Bmarrow
https://www.thefreedictionary.com/bone%2Bmarrow
https://www.thefreedictionary.com/bone%2Bmarrow
https://www.thefreedictionary.com/bone%2Bmarrow
https://www.sparknotes.com/biology/cellstructure/cellmembranes/section1/
https://www.sparknotes.com/biology/cellstructure/cellmembranes/section1/
https://www.sparknotes.com/biology/cellstructure/cellmembranes/section1/
https://www.sparknotes.com/biology/cellstructure/cellmembranes/section1/
https://www.sparknotes.com/biology/cellstructure/cellmembranes/section1/
https://www.sparknotes.com/biology/cellstructure/cellmembranes/section1/
https://www.sciencedirect.com/topics/neuroscience/erythrocyte-membrane
https://www.sciencedirect.com/topics/neuroscience/erythrocyte-membrane
https://www.sciencedirect.com/topics/neuroscience/erythrocyte-membrane
https://www.sciencedirect.com/topics/neuroscience/erythrocyte-membrane
https://www.sciencedirect.com/topics/neuroscience/erythrocyte-membrane
https://www.sciencedirect.com/topics/neuroscience/erythrocyte-membrane
https://medical-dictionary.thefreedictionary.com/mesentery
https://medical-dictionary.thefreedictionary.com/mesentery
https://medical-dictionary.thefreedictionary.com/mesentery
https://medical-dictionary.thefreedictionary.com/mesentery
https://medical-dictionary.thefreedictionary.com/mesentery
https://medical-dictionary.thefreedictionary.com/mesentery
http://www.china.org.cn/environment/tips/2007-11/05/content_1230478.htm
http://www.china.org.cn/environment/tips/2007-11/05/content_1230478.htm
http://www.china.org.cn/environment/tips/2007-11/05/content_1230478.htm
http://www.china.org.cn/environment/tips/2007-11/05/content_1230478.htm
http://www.china.org.cn/environment/tips/2007-11/05/content_1230478.htm
http://www.china.org.cn/environment/tips/2007-11/05/content_1230478.htm
https://medlineplus.gov/ency/article/002258.htm
https://medlineplus.gov/ency/article/002258.htm
https://medlineplus.gov/ency/article/002258.htm
https://medlineplus.gov/ency/article/002258.htm
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264. 

 

Metahemoglobina 

 

Noun 
Greek 

Latin 

Meta (beyond) 

Haima (blood) 
Globulus (round 

mass) 

 

Bioch. 

It is a hemoglobin in the form of metalloprotein, in which 
the iron in the heme group is in the Fe3+ (ferric) state, not 

the Fe2+ (ferrous) of normal hemoglobin. Methaemoglobin 

cannot bind oxygen, which means it cannot carry oxygen to 
tissues. 

https://en.w 

ikipedia.org 
/wiki/Meth 

emoglobin 

 

Methaemoglobin 

 

 
 

265. 

 
 

MetHb 

 
 

Noun 

 
Greek 

Latin 

Meta (beyond) 
Haima (blood) 

Globulus (round 

mass) 

 
 

Bioch. 

 
It is a reactive molecule that further increases oxidative 

stress and causes osmotic fragility and intravascular 

hemolysis. 

https://www. 

sciencedirect. 

com/topics/m 

edicine-and- 

dentistry/met 
hemoglobin 

 
 

Methemoglobin 

Abbreviation 
for 

Methemoglob 

in in English 

 

 
266. 

 

Methemoglobine 
mia. 

 

 
Noun 

PIE 
Ancient 

Greek 

Proto 
Germanic 

*meth (in the 
middle) αἷμα 

(blood). *klumpô 

(mass, lump, 
clump; clasp) 

 

 
Bioch. 

It is a blood disorder in which an abnormal amount of 
methemoglobin is produced. Hemoglobin is the protein in 

red blood cells (RBCs) that carries and distributes oxygen 
to the body. With methemoglobinemia, the hemoglobin can 

carry oxygen, but is not able to release it effectively to body 
tissues 

https://medl 
ineplus.gov 

/ency/articl 
e/000562.ht 

m 

 

Methemoglobine 
mia (MetHb) 

 

 

 
267. 

 

 
Metilcelulosa 

 

 
Noun 

 

 
Latin 

 

Mthyl (liquid) 

cellula (tiny) 

 

 
Chem. 

A methyl ester of cellulose that forms a colorless viscous 

liquid when dissolved in water, alcohol, or ether; used to 
increase bulk of the intestinal contents, to relieve 

constipation; also used dissolved in water as a spray to cover 

burned areas and as a suspending agent in pharmaceuticals 
and foods. 

https://www. 

merriam- 

webster.com/ 

dictionary/m 

ethylcellulos 

e 

 

 
Methylcellulose 

 

 

 

268. 

 

 
Método de Evelyn 
y Malloy 

 

 

Noun 

 

 

Greek 

 

Meta (in pursuit 
or quest of) hodos 

(system) 

 

 

Chem. 

 

In this method, indirect bilirubin is liberated by the tenside 
in 0.12 mol T−1 HC1 (Rl), and the total bilirubin is coupled 

with a 2,5-dichlorobenzene diazonium (DBD) salt to obtain 

the corresponding azobilirubin having a λmax of about 520 
nm. 

https://www.t 

andfonline.co 

m/doi/abs/10. 

3109/003655 

19709060037 

?journalCode 

=iclb20 

 

The method of 
Evelyn and 

Malloy 

The acid diazo 

coupling 

method 

(Malloy- 

Evelyn) for the 

determination 

of serum total 

bilirubin. 

 

 

269. 

 

 

Método ELISA 

 

 

Noun 

 
Greek 

 

Latin 

Enzyme (leaven) 

likhnos (light, lamp) 

immunis (exempt 

from) absorbent 

(swallow up) assai 

(trial) Meta (in 

pursuit or quest of) 
hodos (system 

 

 

Bioch. 

A sensitive immunoassay that uses an enzyme linked to an 
antibody or antigen as a marker for the detection of a 

specific protein, especially an antigen or antibody. It is often 

used as a diagnostic test to determine exposure to a 
particular infectious agent, such as the AIDS virus, by 

identifying antibodies present in a blood sample. 

 
https://ww 

w.thefreedi 

ctionary.co 
m/ELISA 

 

 
ELISA assay. 

ELISA test. 

 
Enzyme- 

Linked 

Immunosorbe 
nt Assay 

(ELISA) 

 

 

270. 

 

 
Método 

flenol/cloroformo 

 

 

Noun 

 
Greek 
French 

Old 

French 

Meta (in pursuit 
or quest of) hodos 

(system) Phenol 

(carbolic acid) 
Chloro (formic 

acid) Extract (take 
out, origin) 

 

 

Bioch. 

 

It is a well-known and widely accepted DNA extraction 

method since long. Phenol, chloroform and isoamyl alcohol 
are the top three ingredients used in liquid-liquid DNA 

extraction; its basic principle is based on the liquid-liquid 

extraction of biomolecules. 

http://geneticed 

ucation.co.in/ph 

enol- 

chloroform- 

dna-extraction- 

basics- 

preparation-of- 

chemicals-and- 

protocol/ 

 

The phenol- 

chloroform DNA 
extraction method 

 

https://en.wikipedia.org/wiki/Methemoglobin
https://en.wikipedia.org/wiki/Methemoglobin
https://en.wikipedia.org/wiki/Methemoglobin
https://en.wikipedia.org/wiki/Methemoglobin
https://www.sciencedirect.com/topics/medicine-and-dentistry/methemoglobin
https://www.sciencedirect.com/topics/medicine-and-dentistry/methemoglobin
https://www.sciencedirect.com/topics/medicine-and-dentistry/methemoglobin
https://www.sciencedirect.com/topics/medicine-and-dentistry/methemoglobin
https://www.sciencedirect.com/topics/medicine-and-dentistry/methemoglobin
https://www.sciencedirect.com/topics/medicine-and-dentistry/methemoglobin
https://medlineplus.gov/ency/article/000562.htm
https://medlineplus.gov/ency/article/000562.htm
https://medlineplus.gov/ency/article/000562.htm
https://medlineplus.gov/ency/article/000562.htm
https://medlineplus.gov/ency/article/000562.htm
https://www.merriam-webster.com/dictionary/methylcellulose
https://www.merriam-webster.com/dictionary/methylcellulose
https://www.merriam-webster.com/dictionary/methylcellulose
https://www.merriam-webster.com/dictionary/methylcellulose
https://www.merriam-webster.com/dictionary/methylcellulose
https://www.merriam-webster.com/dictionary/methylcellulose
https://www.tandfonline.com/doi/abs/10.3109/00365519709060037?journalCode=iclb20
https://www.tandfonline.com/doi/abs/10.3109/00365519709060037?journalCode=iclb20
https://www.tandfonline.com/doi/abs/10.3109/00365519709060037?journalCode=iclb20
https://www.tandfonline.com/doi/abs/10.3109/00365519709060037?journalCode=iclb20
https://www.tandfonline.com/doi/abs/10.3109/00365519709060037?journalCode=iclb20
https://www.tandfonline.com/doi/abs/10.3109/00365519709060037?journalCode=iclb20
https://www.tandfonline.com/doi/abs/10.3109/00365519709060037?journalCode=iclb20
https://www.thefreedictionary.com/ELISA
https://www.thefreedictionary.com/ELISA
https://www.thefreedictionary.com/ELISA
https://www.thefreedictionary.com/ELISA
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
http://geneticeducation.co.in/phenol-chloroform-dna-extraction-basics-preparation-of-chemicals-and-protocol/
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271. 

 

Mevalonato 

 

Noun 

 Metil (CH3), valo 
(valeric 

C5H10O2), ato 

(highest valence) 

 

Chem. 

Mevalonate is a hydroxy monocarboxylic acid anion that is 
the conjugate base of mevalonic acid, arising from 

deprotonation of the carboxy group. It derives from a 

valerate. It is a conjugate base of a mevalonic acid. 

https://pubch 

em.ncbi.nlm. 

nih.gov/comp 

ound/Mevalo 

nate 

 

Mevalonate 

 

 
272. 

 
Mialgias 

 
Noun 

 

Modern 
Latin 

 

Myo- (muscle), - 
algia (pain.) 

 
Med. 

 
Pain in the muscles or within muscle 'tissue. 

https://www.me 

dicinenet.com/s 

cript/main/art.a 

sp?articlekey=1 
2008 

 
Myalgia 

 

 
 

273. 

 
 

Microcentrífuga 

 
 

Noun 

 
 

Greek 

 
Micros (small) 

Kentron (awl, 
acute) 

 
 

Med. 

An apparatus by means of which particles in suspension in 
a fluid are separated by spinning the fluid, the centrifugal 

force throwing the particles to the periphery of the rotated 

vessel. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/centrif 
uge 

 
Microcentrifuge. 
Centrifuge. 

In the book, 

Hawksley, 

England refers 

to the supplier 

of the 
centrifuge. 

 

 
274. 

 

 
Microcítica 

 

 
Adj. 

 

Greek 

Latin 

Smikros (small, 

little, petty, trivial, 
slight) -cyta 

(cell,container, 

body, hollow 
vessel) 

 

 
Bio. 

An abnormally small red blood cell. Therefore, it refers to 

any abnormally small cell; in practice, referring to an 
abnormally small red blood cell. For example, microcytic 

anemia is characterized by small red blood cells. The 

opposite of microcytic is macrocytic. 

https://ww 

w.medicine 
net.com/scr 

ipt/main/art 

.asp?article 
key=23049 

 

 
Microcytic 

 

 

 
275. 

 

 
Microcitosis 

 

 
Noun 

 

Greek 

Latin 

Smikros (small, 

little, petty, trivial, 

slight) -cyta 
(cell,container, 

body, hollow 
vessel) 

 

 
Bio. 

 

It is a condition where the red blood cells in the blood are 
smaller than normal, measuring them by their mean 

corpuscular volume. This is expressed in a size of less than 

80 microns3 (80fL) in adult patients. 

 

https://ww 
w.lifeder.co 

m/microcit 

osis/ 

 

 
Microcytosis 

 

 
 

276. 

 
 

Microscopia 

 
 

Noun 

 
 

Greek 

Mikros (tiny) 
skopein (to 

observe) -ia 

(related to) 

 
 

Med. 

 
Light microscopy is a basic form of microscopic technology 
that depends on its analysis on the interaction between the 

light and microorganisms in the presence of certain stains. 

https://www.sci 

encedirect.com/ 

topics/earth- 

and-planetary- 

sciences/micros 

copy 

 
 

Microscopy 

 

 

 
277. 

 
Miembros 

superiores e 

inferiores 

 

 
Noun 

 
 

PIE Old 

Norse 

 
*upo (under) 

*legh- (to lie 
down, lay) limr 

(limb,member) 

 

 
Med. 

Lower limb the limb of the body extending from the gluteal 
region to the foot; it is specialized for weight-bearing and 

locomotion. Upper limb the limb of the body extending from 
the deltoid region to the hand; it is specialized for functions 

requiring great mobility, such as grasping and 
manipulating. 

https://medi 
cal- 

dictionary.t 
hefreedictio 

nary.com/li 
mb 

 
 

Upper and lower 

limb 

 

 
278. 

 
mmHg 

 
Noun 

 
Latin PIE 

Mille (thousand) 
*merk- 
(altogether) 

 
Chem. 

(Units of) millimeter(s) of mercury (a unit of pressure equal 
to the pressure that can support a column of mercury 1 

millimeter high) 

https://ww 
w.thefreedi 

ctionary.co 
m/mmHg 

 
mmHg 

 
Millimeter of 

mercury 

 

279. 

 

Montañeses 

 
NounA 

dj. 

 

French 

Monter (to go up, 

ascend, climb, 

mount) -ain 
(pertaining to) 

 

Soc. 

 
Native or inhabitant of a mountain region. It is also used as 

related noun: mountaineer, mountaineer. 

https://www.bu 

scapalabra.com 

/definiciones.ht 

ml?palabra=mo 

nta%C3%B1es 
es 

 
Mountain 

(Tibetans) 

 
Highlanders / 

Montagnard 

https://pubchem.ncbi.nlm.nih.gov/compound/Mevalonate
https://pubchem.ncbi.nlm.nih.gov/compound/Mevalonate
https://pubchem.ncbi.nlm.nih.gov/compound/Mevalonate
https://pubchem.ncbi.nlm.nih.gov/compound/Mevalonate
https://pubchem.ncbi.nlm.nih.gov/compound/Mevalonate
https://www.medicinenet.com/script/main/art.asp?articlekey=12008
https://www.medicinenet.com/script/main/art.asp?articlekey=12008
https://www.medicinenet.com/script/main/art.asp?articlekey=12008
https://www.medicinenet.com/script/main/art.asp?articlekey=12008
https://www.medicinenet.com/script/main/art.asp?articlekey=12008
https://medical-dictionary.thefreedictionary.com/centrifuge
https://medical-dictionary.thefreedictionary.com/centrifuge
https://medical-dictionary.thefreedictionary.com/centrifuge
https://medical-dictionary.thefreedictionary.com/centrifuge
https://medical-dictionary.thefreedictionary.com/centrifuge
https://medical-dictionary.thefreedictionary.com/centrifuge
https://www.medicinenet.com/script/main/art.asp?articlekey=23049
https://www.medicinenet.com/script/main/art.asp?articlekey=23049
https://www.medicinenet.com/script/main/art.asp?articlekey=23049
https://www.medicinenet.com/script/main/art.asp?articlekey=23049
https://www.medicinenet.com/script/main/art.asp?articlekey=23049
https://www.medicinenet.com/script/main/art.asp?articlekey=23049
https://www.lifeder.com/microcitosis/
https://www.lifeder.com/microcitosis/
https://www.lifeder.com/microcitosis/
https://www.lifeder.com/microcitosis/
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/microscopy
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/microscopy
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/microscopy
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/microscopy
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/microscopy
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/microscopy
https://medical-dictionary.thefreedictionary.com/limb
https://medical-dictionary.thefreedictionary.com/limb
https://medical-dictionary.thefreedictionary.com/limb
https://medical-dictionary.thefreedictionary.com/limb
https://medical-dictionary.thefreedictionary.com/limb
https://medical-dictionary.thefreedictionary.com/limb
https://www.thefreedictionary.com/mmHg
https://www.thefreedictionary.com/mmHg
https://www.thefreedictionary.com/mmHg
https://www.thefreedictionary.com/mmHg
https://www.buscapalabra.com/definiciones.html?palabra=monta%C3%B1eses
https://www.buscapalabra.com/definiciones.html?palabra=monta%C3%B1eses
https://www.buscapalabra.com/definiciones.html?palabra=monta%C3%B1eses
https://www.buscapalabra.com/definiciones.html?palabra=monta%C3%B1eses
https://www.buscapalabra.com/definiciones.html?palabra=monta%C3%B1eses
https://www.buscapalabra.com/definiciones.html?palabra=monta%C3%B1eses
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280. 

 

 
mU 

 

 
Noun 

 

 
Latin 

 

Mille (thousand) 

Unit (single) 

 

 
Pharm. 

 

A unit is a standard of measurement, and a milliunit is one- 

thousandth of a unit. 

https://www.no 

rthshore.org/he 

althresources/e 

ncyclopedia/en 

cyclopedia.aspx 

?DocumentHwi 

d=zd1440&Lan 
g=es-us 

 

 
Milliunits (mU) 

 

 

 
281. 

 
 

Muestra de sangre 
periférica 

 

 
Noun 

 
Latin 

 
 

Greek 

Monstrare (to 
show) 

Sanguis (soft) 
Peri (around), 

phero (to take), - 
ikos (related to) 

 

 
Med. 

 
 

Sample obtained from acral areas, or from the circulation 
remote from the heart; the blood in the systemic circulation. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/periph 

eral+blood 

 
 

Peripheral blood 
sample 

Peripheral or 

capillary is 

obtained by 

puncture unlike 

venous blood 

obtained by 
syringe. 

 

 
282. 

 
Mutación genética 

von Hippel- 

Lindau 

 

 
Noun 

 

Greek 
PIE Latin 

 

Genesis (origin) 

*mei- (to change, 
go, move) -tion 

(action, effect) 

 

 
Gen. 

It is an inherited disorder characterized by the formation of 
tumors and fluid-filled sacs (cysts) in many different parts 

of the body. Tumors may be either noncancerous or 
cancerous and most frequently appear during young 

adulthood; however, the signs and symptoms can occur 
throughout life. 

https://ghr.nl 

m.nih.gov/co 

ndition/von- 

hippel- 

lindau- 

syndrome 

 
Von Hippel- 

Lindau (VHL) 

genetic mutation 

 

 

283. 

 

Mutación PDH2 

 

Noun 

 

PIE Latin 
*mei- (to change, 
go, move) -tion 

(action, effect) 

 

Bio. 

It has been reported in patients with familial erythrocytosis 
but not in association with tumors. We describe a patient 

with erythrocytosis and recurrent paraganglioma who 
carries a newly discovered PHD2 mutation. 

https://www. 

nejm.org/doi/ 

full/10.1056/ 

nejmoa08062 
77 

 
PHD2 gene 

mutation 

Prolyl 
hydroxylase 

domain 2 
gene (PHD2) 

 

284. 

 
Mutación 

somática 

 

Noun 

 
Latin 

French 

 
Mutationem 

(change) 

Somatique (body) 

 
Med. 

Bio. 

Genetic alteration acquired by a cell that can be passed to 
the progeny of the mutated cell in the course of cell division. 

Somatic mutations differ from germ line mutations and are 

frequently caused by environmental factors, such as 
exposure to ultraviolet radiation or to certain chemicals. 

https://www. 

britannica.co 

m/science/so 

matic- 

mutation 

 

Somatic mutations 

 

 
 

285. 

 
 

Necróticas 

 
 

Adj. 

 
 

Greek 

 
Nekros (dead) - 

tico (related to) 

 
 

Bioch. 

 
 

Related to necrosis. Referring to death of cells or tissues. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/necroti 
c 

 
 

Necrotic 

 

 

 
286. 

 

 
Neoplasias 

 

 
Noun 

 
 

Greek 

PIE 

 
 

Neo (new) *pele- 

(flat; to spread) 

 

 
Med. 

 
An abnormal mass of tissue that results when cells divide 

more than they should or do not die when they should. 
Neoplasms may be benign (not cancer), or malignant 

(cancer). Also called tumor. 

https://www. 

cancer.gov/p 

ublications/di 

ctionaries/ca 

ncer- 

terms/def/neo 
plasm 

 

 
Neoplasms 

 

 
Malignancies 

 
287. 

 
Neutrofilia 

 
Noun 

 
Greek 

 

Neura (nerve), 

philia (affection) 

 
Bio. 

 

Leukocytosis in which the increase in white blood cells is 

chiefly in neutrophils. 

https://www.me 

rriam- 

webster.com/m 

edical/neutroph 
ilia 

 
Neutrophilia 

 

https://www.northshore.org/healthresources/encyclopedia/encyclopedia.aspx?DocumentHwid=zd1440&Lang=es-us
https://www.northshore.org/healthresources/encyclopedia/encyclopedia.aspx?DocumentHwid=zd1440&Lang=es-us
https://www.northshore.org/healthresources/encyclopedia/encyclopedia.aspx?DocumentHwid=zd1440&Lang=es-us
https://www.northshore.org/healthresources/encyclopedia/encyclopedia.aspx?DocumentHwid=zd1440&Lang=es-us
https://www.northshore.org/healthresources/encyclopedia/encyclopedia.aspx?DocumentHwid=zd1440&Lang=es-us
https://www.northshore.org/healthresources/encyclopedia/encyclopedia.aspx?DocumentHwid=zd1440&Lang=es-us
https://www.northshore.org/healthresources/encyclopedia/encyclopedia.aspx?DocumentHwid=zd1440&Lang=es-us
https://www.northshore.org/healthresources/encyclopedia/encyclopedia.aspx?DocumentHwid=zd1440&Lang=es-us
https://medical-dictionary.thefreedictionary.com/peripheral%2Bblood
https://medical-dictionary.thefreedictionary.com/peripheral%2Bblood
https://medical-dictionary.thefreedictionary.com/peripheral%2Bblood
https://medical-dictionary.thefreedictionary.com/peripheral%2Bblood
https://medical-dictionary.thefreedictionary.com/peripheral%2Bblood
https://medical-dictionary.thefreedictionary.com/peripheral%2Bblood
https://ghr.nlm.nih.gov/condition/von-hippel-lindau-syndrome
https://ghr.nlm.nih.gov/condition/von-hippel-lindau-syndrome
https://ghr.nlm.nih.gov/condition/von-hippel-lindau-syndrome
https://ghr.nlm.nih.gov/condition/von-hippel-lindau-syndrome
https://ghr.nlm.nih.gov/condition/von-hippel-lindau-syndrome
https://ghr.nlm.nih.gov/condition/von-hippel-lindau-syndrome
https://www.nejm.org/doi/full/10.1056/nejmoa0806277
https://www.nejm.org/doi/full/10.1056/nejmoa0806277
https://www.nejm.org/doi/full/10.1056/nejmoa0806277
https://www.nejm.org/doi/full/10.1056/nejmoa0806277
https://www.nejm.org/doi/full/10.1056/nejmoa0806277
https://www.britannica.com/science/somatic-mutation
https://www.britannica.com/science/somatic-mutation
https://www.britannica.com/science/somatic-mutation
https://www.britannica.com/science/somatic-mutation
https://www.britannica.com/science/somatic-mutation
https://medical-dictionary.thefreedictionary.com/necrotic
https://medical-dictionary.thefreedictionary.com/necrotic
https://medical-dictionary.thefreedictionary.com/necrotic
https://medical-dictionary.thefreedictionary.com/necrotic
https://medical-dictionary.thefreedictionary.com/necrotic
https://medical-dictionary.thefreedictionary.com/necrotic
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neoplasm
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neoplasm
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neoplasm
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neoplasm
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neoplasm
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neoplasm
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/neoplasm
https://www.merriam-webster.com/medical/neutrophilia
https://www.merriam-webster.com/medical/neutrophilia
https://www.merriam-webster.com/medical/neutrophilia
https://www.merriam-webster.com/medical/neutrophilia
https://www.merriam-webster.com/medical/neutrophilia
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288. 

 
 

Neutrófilos 

 
 

Noun 

 
 

Greek 

Neura (nerve) 

Philos (loving, 
friendly, dear; 

related, own) 

 
 

Bio. 

A type of white blood cell, a granulocyte that is filled with 

microscopic granules, little sacs containing enzymes that 
digest microorganisms. Also known as polymorphonuclear 

leukocyte or poly. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=456 
1 

 
 

Neutrophils 

 

 
289. 

 
ng 

 
Noun 

 
Latin 

Nanogram (one- 
billionth of a 

gram) 

 
Bioch. 

It is the amount of DNA (plasmid, primer etc.) Nanogram 
(ng) is a derived metric measurement unit of mass. It is 

equal to one billionth of a gram (10-9g.). 

https://www.aq 

ua- 

calc.com/what- 

is/weight/nanog 
ram 

 
ng 

 
Nanogram 

 

 

290. 

 

 
Niveles de 

atención médica 

 

 

Noun 

 

 

Latin 

 
Libella (balance), 

ad (towards), 
tendere (stretch), 

medicus (doctor) 

 

 

Med. 

 
It is the organization of care at different levels of complexity 

and its objective is to efficiently combine the need to 
comply with a maximum coverage of the services provided, 

with the highest possible quality and with the same amount 

of resources. 

http://fcm.u 
ccuyosl.edu 
.ar/images/ 

pdf/niveles- 

de- 
atencion.pd 
f 

 

 
Levels of medical 

care 

 

 
291. 

 
Nova pHOx 

 
Noun 

 
Latin 

 

Nova (new) 

pHOx (brand) 

 
Chem. 

Blood gas analyzer to provide rapid, accurate measurement 

of acid base and respiratory parameters in cell culture and 
fermentation samples. 

https://ww 

w.novabio. 
us/phox/ 

 

Nova pHOx 

analyzer 

 

292. Obesidad Noun Latin 
Obesitas (over 

fed, corpulence) 
Med. Over nourished. 

https://www. 

etymonline.c 

om 

Obesity 
 

 

293. 

 

Obesidad mórbida 

 

Noun 

 

Latin 

Obesitas (fatness, 

corpulence) 
Morbus (sickness, 

disease, ailment, 
illness) 

 

Med. 

A serious health condition that results from an abnormally 

high body mass that is diagnosed by having a body mass 
index (BMI) greater than 40 kg/m², a BMI of greater than 

35 kg/m² with at least one serious obesity-related condition. 

https://obes 

itymedicine 

.org/what- 

is-morbid- 
obesity/ 

 

Morbid obesity 

 

 
 

294. 

 
 

Oligos 

 
 

Noun 

 
 

Greek 

 
Oligo (few or 

small) 

 
 

Bioch. 

 
They are short nucleic acid polymers used in research. They 

are usually made up of 13 to 25 nucleotides and are designed 
to hybridize specifically to DNA or RNA sequences. 

https://www.ne 

ws- 

medical.net/life 

-sciences/What- 

is-an- 

Oligonucleotide 
.aspx 

 
 

Oligonucleotides 

 
 

Oligios 

 

 

 
295. 

 

 

Oxigenación 

tisular 

 

 

 
Noun 

 

 
Greek 

French 

 
Oxys (acid, 
acute,), gen 

(origin), cion 

(action and effect) 
Tissu (tissue) 

 

 

 
Med. 

 

Tissue oxygenation occurs when oxygen molecules enter 
the tissues of humans, such as occurs when blood is 

oxygenated in the lungs via oxygen molecules traveling 

from the air and into the blood. 

https://www. 

sciencedirect. 

com/topics/bi 

ochemistry- 

genetics-and- 

molecular- 

biology/tissu 

e- 

oxygenation 

 

 

Tissue 

oxygenation 

 

 

296. 

 

Oxígeno 

 

Noun 

 

Greek 

 

Oxys (sharp, acid) 
Med.- 
Chem. 

Bio. 

A gaseous chemical element that is a gas with no smell or 
color. Oxygen forms a large part of the air on earth, and is 

needed by animals and plants to live. 

https://dictio 

nary.cambrid 

ge.org/dictio 

nary/english/ 

oxygen 

 

Oxygen 

 

https://www.medicinenet.com/script/main/art.asp?articlekey=4561
https://www.medicinenet.com/script/main/art.asp?articlekey=4561
https://www.medicinenet.com/script/main/art.asp?articlekey=4561
https://www.medicinenet.com/script/main/art.asp?articlekey=4561
https://www.medicinenet.com/script/main/art.asp?articlekey=4561
https://www.medicinenet.com/script/main/art.asp?articlekey=4561
https://www.aqua-calc.com/what-is/weight/nanogram
https://www.aqua-calc.com/what-is/weight/nanogram
https://www.aqua-calc.com/what-is/weight/nanogram
https://www.aqua-calc.com/what-is/weight/nanogram
https://www.aqua-calc.com/what-is/weight/nanogram
http://fcm.uccuyosl.edu.ar/images/pdf/niveles-de-atencion.pdf
http://fcm.uccuyosl.edu.ar/images/pdf/niveles-de-atencion.pdf
http://fcm.uccuyosl.edu.ar/images/pdf/niveles-de-atencion.pdf
http://fcm.uccuyosl.edu.ar/images/pdf/niveles-de-atencion.pdf
http://fcm.uccuyosl.edu.ar/images/pdf/niveles-de-atencion.pdf
http://fcm.uccuyosl.edu.ar/images/pdf/niveles-de-atencion.pdf
http://fcm.uccuyosl.edu.ar/images/pdf/niveles-de-atencion.pdf
https://www.novabio.us/phox/
https://www.novabio.us/phox/
https://www.novabio.us/phox/
https://www.etymonline.com/
https://www.etymonline.com/
https://www.etymonline.com/
https://obesitymedicine.org/what-is-morbid-obesity/
https://obesitymedicine.org/what-is-morbid-obesity/
https://obesitymedicine.org/what-is-morbid-obesity/
https://obesitymedicine.org/what-is-morbid-obesity/
https://obesitymedicine.org/what-is-morbid-obesity/
https://www.news-medical.net/life-sciences/What-is-an-Oligonucleotide.aspx
https://www.news-medical.net/life-sciences/What-is-an-Oligonucleotide.aspx
https://www.news-medical.net/life-sciences/What-is-an-Oligonucleotide.aspx
https://www.news-medical.net/life-sciences/What-is-an-Oligonucleotide.aspx
https://www.news-medical.net/life-sciences/What-is-an-Oligonucleotide.aspx
https://www.news-medical.net/life-sciences/What-is-an-Oligonucleotide.aspx
https://www.news-medical.net/life-sciences/What-is-an-Oligonucleotide.aspx
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/tissue-oxygenation
https://dictionary.cambridge.org/dictionary/english/oxygen
https://dictionary.cambridge.org/dictionary/english/oxygen
https://dictionary.cambridge.org/dictionary/english/oxygen
https://dictionary.cambridge.org/dictionary/english/oxygen
https://dictionary.cambridge.org/dictionary/english/oxygen
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297. 

 

 
Oxígeno húmedo 

 

 
Noun 

 

Greek 

Latin 

 
Oxys (sharp, acid) 
Humidus (wet), 

idus (quality) 

 

 
Bioch. 

 

Ideal for of oxygen in oxygen therapy for having good 

oxygen saturation in blood using a humidifier. 

https://ww 
w.slideshar 

e.net/leydyl 

opez/oxige 
noterapia- 
59037113 

 

Humidified 

oxygen 

 

 

 
298. 

 
 

Oxímetro de pulso 
de dedo 

 

 
Noun 

 
Greek 

Latin 

Oxys (acid, 
acute), metron 

(measurement) 
Pulsus (push, 

beat) 
Digitus (dinger) 

 

 
Bioch. 

 
A device, usually attached to the earlobe or fingertip, that 
measures the oxygen saturation of arterial blood by sensing 

and recording capillary pulsations. 

https://ww 
w.thefreedi 

ctionary.co 

m/pulse+ox 
imeter 

 
 

Finger pulse 
oximeter 

 

 

 
 

299. 

 

 
 

paCO2 

 

 
 

Noun 

 

 
PIE 

Greek 

 
*ker- (heat, fire) 

*dwo- (two) oxys 
(sharp, acid) -in 

(word-forming 

element) 

 

 
 

Bioch. 

 

 
It is the measure of carbon dioxide within arterial or venous 
blood. 

https://www.bt 

b.termiumplus. 

gc.ca/tpv2alpha 

/alpha- 

eng.html?lang= 

eng&i=1&srcht 

xt=PACO2&in 

dex=alt&codo 

m2nd_wet=1#r 
esultrecs 

 

 
 

paCO2 

Partial arterial 

carbon dioxide 

pressure. 

Presión parcial 

media del gas 

carbónico en la 

sangre capilar. 

 
300. 

 

Palma de las 

manos 

 
Noun 

 
Latin 

Planus (plain) 
Illa (that) 

Manus (hand) 

 
Med. 

The flat of the hand; the flexor or anterior surface of the 
hand, exclusive of the thumb and fingers; the opposite of the 

dorsum of the hand. 

https://medical- 

dictionary.thefr 

eedictionary.co 

m/palm 

 
Hand palm. 

 

 

 
301. 

 

Palpitaciones 
precordiales 

 

 
Noun 

 

 
Latin 

 
Palpare 

(touch,wheedle, 

coax) 

 

 
Med. 

Unpleasant sensations of irregular and/or forceful beating of 
the heart. In some patients with palpitations, no heart disease 

or abnormal heart rhythms can be found. In others, 

palpitations result from abnormal heart rhythms 
(arrhythmias). 

https://ww 
w.medicine 

net.com/scr 
ipt/main/art 

.asp?article 
key=4741 

 

 
Palpitations 

 

 
 

302. 

 
 

paO2 

 
 

Noun 

 
Latin 

Greek 

Pars (piece) 
Pressure 

(suffering, 

anguish) Oxys 
(sharp, acid) 

 
 

Chem. 

 
It is the measurement of oxygen pressure in arterial blood. 
It reflects how well oxygen is able to move from the lungs 

to the blood, and it is often altered by severe illnesses. 

https://www. 

verywellhealt 

h.com/partial 

-pressure-of- 

oyxgen- 

pa02-914920 

 
 

paO2 

Partial 
Pressure of 

Oxygen in 

Arterial 
Blood 

 
 

303. 

 
 

Parestesias 

 
 

Noun 

 
 

Greek 

Para- 

(disordered), 

Aisthesis 
(perception, 

feeling) 

 
 

Med. 

 
An abnormal sensation of the body, such as numbness, 
tingling, or burning. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=478 

0 

 
 

Paresthesia 

 

 

 
304. 

 
 

Patología 
cardiopulmonar 

 

 
Noun 

 
 

Greek 
Latin 

Pathos (disease) 

logos (study) 

Kardia (hearth) 

pulmo (lung) -ar 
(related to) 

 

 
Med. 

Cardiopulmonary disease is the medical term used to 

describe a range of serious disorders that affect the heart and 

lungs. The two-primary tobacco-related cardiopulmonary 

diseases are Cardiovascular Disease (CVD) and Chronic 
Obstructive Pulmonary Disorder (COPD). 

http://www.tr 

drp.org/resea 

rch- 

priorities/car 

diopulmonar 

y- 
disease.html 

 
Cardiopulmonary 

pathology. 

Cardiopulmonary 
disease. 

 

https://www.slideshare.net/leydylopez/oxigenoterapia-59037113
https://www.slideshare.net/leydylopez/oxigenoterapia-59037113
https://www.slideshare.net/leydylopez/oxigenoterapia-59037113
https://www.slideshare.net/leydylopez/oxigenoterapia-59037113
https://www.slideshare.net/leydylopez/oxigenoterapia-59037113
https://www.slideshare.net/leydylopez/oxigenoterapia-59037113
https://www.thefreedictionary.com/pulse%2Boximeter
https://www.thefreedictionary.com/pulse%2Boximeter
https://www.thefreedictionary.com/pulse%2Boximeter
https://www.thefreedictionary.com/pulse%2Boximeter
https://www.thefreedictionary.com/pulse%2Boximeter
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=PACO2&index=alt&codom2nd_wet=1&resultrecs
https://medical-dictionary.thefreedictionary.com/palm
https://medical-dictionary.thefreedictionary.com/palm
https://medical-dictionary.thefreedictionary.com/palm
https://medical-dictionary.thefreedictionary.com/palm
https://www.medicinenet.com/script/main/art.asp?articlekey=4741
https://www.medicinenet.com/script/main/art.asp?articlekey=4741
https://www.medicinenet.com/script/main/art.asp?articlekey=4741
https://www.medicinenet.com/script/main/art.asp?articlekey=4741
https://www.medicinenet.com/script/main/art.asp?articlekey=4741
https://www.medicinenet.com/script/main/art.asp?articlekey=4741
https://www.verywellhealth.com/partial-pressure-of-oyxgen-pa02-914920
https://www.verywellhealth.com/partial-pressure-of-oyxgen-pa02-914920
https://www.verywellhealth.com/partial-pressure-of-oyxgen-pa02-914920
https://www.verywellhealth.com/partial-pressure-of-oyxgen-pa02-914920
https://www.verywellhealth.com/partial-pressure-of-oyxgen-pa02-914920
https://www.verywellhealth.com/partial-pressure-of-oyxgen-pa02-914920
https://www.medicinenet.com/script/main/art.asp?articlekey=4780
https://www.medicinenet.com/script/main/art.asp?articlekey=4780
https://www.medicinenet.com/script/main/art.asp?articlekey=4780
https://www.medicinenet.com/script/main/art.asp?articlekey=4780
https://www.medicinenet.com/script/main/art.asp?articlekey=4780
https://www.medicinenet.com/script/main/art.asp?articlekey=4780
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
http://www.trdrp.org/research-priorities/cardiopulmonary-disease.html
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305. 

 

Patologías agudas 

 

Noun 

 
Greek 
Latin 

Pathos (disease) 
logos (study) 

Acutus 

(acuminate) 

 

Med. 

Microscopic study of shorth term disease. Acute conditions 
are severe and sudden in onset. In an acute condition 

symptom appear and change or worsen rapidly, as in a heart 

attack. 

https://medli 

neplus.gov/e 

ncy/imagepa 

ges/18126.ht 

m 

 

Acute pathology 
Acute 

disease/ acute 
condition 

 

306. 

 
Patologías 
crónicas 

 

Noun 

 

Greek 

Pathos (disease) 

logos (study) 

Khronikos (time- 

derived) 

 

Med. 

 
Disease that often begins very gradually and then persists 
over a long period 

 
http://etimolo 

gias.dechile.n 

et/ 

 

Chronic pathology 

 

 

 

 
307. 

 

 

 
PBS 

 

 

 
Noun 

 

 

Greek 

Latin 

Phos (light), ato 
(salt derived from 

an acid) 
Buff (blow, slap) 

er (agent), ed 

(adjective 
forming) 
Salim (salt cellar) 

 

 

 
Bioch. 

 

Phosphate-buffered saline is a buffer solution commonly 
used in biological research. It is a water-based salt solution 

containing disodium hydrogen phosphate, sodium chloride 

and, in some formulations, potassium chloride and 
potassium dihydrogen phosphate. It helps to maintain a 

constant pH. 

 

https://encycl 

opedia.thefre 

edictionary.c 

om/Phosphat 

e- 

buffered+sali 

ne 

 

 
Phosphate- 
buffered saline 

(PBS) 

 

 

308. 

 

pCO2 

 

Noun 

 
PIE 

Greek 

*ker- (heat, fire) 

*dwo- (two) oxys 
(sharp, acid) -in 
(word-forming 
element) 

 

Chem. 

It reflects the amount of carbon dioxide gas dissolved in the 
blood. 

Indirectly, the pCO2 reflects the exchange of this gas 
through the lungs to the outside air. 

https://ww 

w.glowm.c 
om/lab_text 

/item/3#PO 

2 

 

pCO2 

pCO2 (partial 
pressure of 

carbon 
dioxide) 

 

 

 
309. 

 

 

 
PCR 

 

 

 
Noun 

 

 

Greek 

Latin 

Polys (many) 
meros (pure, 

unmixed) asa 

(enzyme) 
Catena (chain) 

Re (backward) 

actum (to act) - 
tion (action) 

 

 

 
Bio. 

 
The laboratory production of numerous copies of a gene by 

separating the two strands of the DNA containing the gene 
segment, marking its location with a primer, and using a 

DNA polymerase to assemble a copy alongside each 

segment and continuously copy the copies. 

 

https://ww 

w.thefreedi 

ctionary.co 
m/PCR 

 

 
Polymerase chain 

reaction 

(PCR) 

 

RCP 

Reaccion en 
cadena de la 

polimerasa 

 
310. 

 
Penicilina 

 
Noun 

 
Latin 

 
Penicillus (pencil) 

 
Med. 

An antibiotic drug obtained from molds especially of the 
genus Penicillium or produced synthetically, available in 
various preparations and usually used to treat infections 
caused by gram-positive bacteria. 

https://ww 
w.thefreedi 
ctionary.co 
m/Penicilin 

 
Penicillin 

 

 
311. 

 
Pesadez 

 
Noun 

 
Latin 

Pensum (in 

balance), -ez 
(quality) 

 
Med. 

Refers to a heavy feeling in the head. It feels like 

impossibility to hold the head up, or it might feel like having 
a tight band around your head. 

https://www. 

healthline.co 

m/health/hea 

d-feels-heavy 

 
Heaviness 

 

 
 

312. 

 
 

pH 

 
 

Noun 

 
Greek 
French 

 
Hydor (water) 
gène (producing) 

 
 

Bioch. 

The acidity or alkalinity of blood. The pH of any fluid is the 

measure of the hydrogen ion (H-) concentration. A pH of 7 
is neutral. The lower the pH, the more acidic the blood. The 

normal blood pH is tightly regulated between 7.35 and 7.45. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=100 

01 

 
 

pH 

 
Potential of 
Hydrogen 

https://medlineplus.gov/ency/imagepages/18126.htm
https://medlineplus.gov/ency/imagepages/18126.htm
https://medlineplus.gov/ency/imagepages/18126.htm
https://medlineplus.gov/ency/imagepages/18126.htm
https://medlineplus.gov/ency/imagepages/18126.htm
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
https://encyclopedia.thefreedictionary.com/Phosphate-buffered%2Bsaline
https://encyclopedia.thefreedictionary.com/Phosphate-buffered%2Bsaline
https://encyclopedia.thefreedictionary.com/Phosphate-buffered%2Bsaline
https://encyclopedia.thefreedictionary.com/Phosphate-buffered%2Bsaline
https://encyclopedia.thefreedictionary.com/Phosphate-buffered%2Bsaline
https://encyclopedia.thefreedictionary.com/Phosphate-buffered%2Bsaline
https://encyclopedia.thefreedictionary.com/Phosphate-buffered%2Bsaline
https://www.glowm.com/lab_text/item/3#PO2
https://www.glowm.com/lab_text/item/3#PO2
https://www.glowm.com/lab_text/item/3#PO2
https://www.glowm.com/lab_text/item/3#PO2
https://www.glowm.com/lab_text/item/3#PO2
https://www.thefreedictionary.com/PCR
https://www.thefreedictionary.com/PCR
https://www.thefreedictionary.com/PCR
https://www.thefreedictionary.com/PCR
https://www.thefreedictionary.com/Penicilin
https://www.thefreedictionary.com/Penicilin
https://www.thefreedictionary.com/Penicilin
https://www.thefreedictionary.com/Penicilin
https://www.healthline.com/health/head-feels-heavy
https://www.healthline.com/health/head-feels-heavy
https://www.healthline.com/health/head-feels-heavy
https://www.healthline.com/health/head-feels-heavy
https://www.medicinenet.com/script/main/art.asp?articlekey=10001
https://www.medicinenet.com/script/main/art.asp?articlekey=10001
https://www.medicinenet.com/script/main/art.asp?articlekey=10001
https://www.medicinenet.com/script/main/art.asp?articlekey=10001
https://www.medicinenet.com/script/main/art.asp?articlekey=10001
https://www.medicinenet.com/script/main/art.asp?articlekey=10001
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313. 

 

Placas 

 

Noun 

 

PIE 

 

*plat- (to spread) 

 

Med. 
A thin relatively flat piece or lamina (as of bone) that is part 

of the body. A flat glass dish used chiefly for culturing 
microorganisms especially. 

https://www. 

merriam- 

webster.com/ 

dictionary/pl 

ate 

 

Plate 

 

 
 

314. 

 
 

Plaquetas 

 
 

Noun 

 
 

PIE 

 
 

*plat (to spread) 

 
 

Bio. 

Platelets are tiny blood cells that help your body form clots 

to stop bleeding. If one of your blood vessels gets damaged, 

it sends out signals to the platelets. The platelets then rush 

to the site of damage. they form a plug (clot) to fix the 
damage. 

https://www.ur 

mc.rochester.ed 

u/encyclopedia/ 

content.aspx?C 

ontentTypeID= 

160&ContentI 
D=36 

 
 

Platelets 

 

 

315. 

 

Pleiotrópico (a) 

 

Adj. 

 

Greek 

Pleion (greater in 

quantity, the more 
part, very many) 

tropos (change) 

 

Bioch 

 

Referring to a gene or mutation that has multiple effects. 

https://encycl 

opedia2.thefr 

eedictionary. 

com/pleiotro 
pic 

 

Pleiotropic 

 

 

316. 

 

pM 

 

Noun 

Spanish 

Old 
English 

Pico (a little over, 

a small balance) 
mal (spot, mark) 

 

Chem. 

 

It is a measurement unit for a substance. 

https://www.co 

nvertir- 

unidades.info/C 

onvertir+Picom 

ol+en+Microm 
ol.php 

 

pM. pMol 

 

Picomol 

 

317. 

 

pO2 

 

Noun 

 

Greek 

 

Oxys (sharp, acid) 

 

Chem. 

 

It reflects the amount of oxygen gas dissolved in the blood. 
It primarily measures the effectiveness of the lungs in 

pulling oxygen into the blood stream from the atmosphere. 

https://ww 
w.glowm.c 

om/lab_text 

/item/3#PO 
2 

 

pO2 

 

pO2 (partial 
pressure of 

oxygen) 

 
 

318. 

 
Policitemia de 
Chuvash 

 
 

Noun 

 
 

Greek 

 
Poli (many) kytos 
(cell) 

haima(blood) 

 
 

Med. 

 
Type of an autosomal recessive form of erythrocytosis 
which is endemic in patients from Chuvashia characterized 

for the high level of red blood cells in patients. 

 
http://etimolo 

gias.dechile.n 

et/ 

 
Chuvash 
polycythemia 

 

 

319. 

 

Policitemia Vera 

 

Noun 

 
Greek 

Latin 

Polys (many) 

kytos (cell) haima 

(blood) Vera 

(Proper noun, 
literally "true") 

 

Med. 

 

Polycythemia vera (primary polycythemia) is a malignancy 

of erythrocyte stem cells, and it is associated with an 

activating mutation (V617F) of tyrosine kinase Jak-2. 

https://www.sci 

encedirect.com/ 

topics/medicine 

-and- 

dentistry/polyc 

ythemia-vera 

 
Polycythaemia 

vera 

 

 
320. 

 
Poliglobulia 

 
Noun 

Greek 
Latin 

Greek 

Poli (many) 
globulus (little 

sphere), 
ia (quality) 

 
Med. 

Polyglobulia, also known as polycythaemia, is a disease 
state in which the hematocrit (the volume percentage of red 

blood cells in the blood) is elevated. 

https://en.wik 

ipedia.org/wi 

ki/Polycythe 

mia 

 
Polyglobulia 

 

 

 

321. 

 

 

Polisomnografía 

 

 

Noun 

 
Greek 

Old 

English 

Latin 

Polys 
(much,many) 
Slæpan (to be or 

fall asleep) graphy 

(process of 

writing or 

recording) 

 

 

Med. 

 
It is a test used to diagnose sleep disorders. 

Polysomnography records your brain waves, the oxygen 

level in your blood, heart rate and breathing, as well as eye 

and leg movements during the study. 

https://www. 

mayoclinic.or 

g/tests- 

procedures/p 

olysomnogra 

phy/about/pa 

c-20394877 

 

 

Polysomnography 

 

 

Sleep study 

https://www.merriam-webster.com/dictionary/plate
https://www.merriam-webster.com/dictionary/plate
https://www.merriam-webster.com/dictionary/plate
https://www.merriam-webster.com/dictionary/plate
https://www.merriam-webster.com/dictionary/plate
https://www.urmc.rochester.edu/encyclopedia/content.aspx?ContentTypeID=160&ContentID=36
https://www.urmc.rochester.edu/encyclopedia/content.aspx?ContentTypeID=160&ContentID=36
https://www.urmc.rochester.edu/encyclopedia/content.aspx?ContentTypeID=160&ContentID=36
https://www.urmc.rochester.edu/encyclopedia/content.aspx?ContentTypeID=160&ContentID=36
https://www.urmc.rochester.edu/encyclopedia/content.aspx?ContentTypeID=160&ContentID=36
https://www.urmc.rochester.edu/encyclopedia/content.aspx?ContentTypeID=160&ContentID=36
https://www.urmc.rochester.edu/encyclopedia/content.aspx?ContentTypeID=160&ContentID=36
https://encyclopedia2.thefreedictionary.com/pleiotropic
https://encyclopedia2.thefreedictionary.com/pleiotropic
https://encyclopedia2.thefreedictionary.com/pleiotropic
https://encyclopedia2.thefreedictionary.com/pleiotropic
https://encyclopedia2.thefreedictionary.com/pleiotropic
https://www.convertir-unidades.info/Convertir%2BPicomol%2Ben%2BMicromol.php
https://www.convertir-unidades.info/Convertir%2BPicomol%2Ben%2BMicromol.php
https://www.convertir-unidades.info/Convertir%2BPicomol%2Ben%2BMicromol.php
https://www.convertir-unidades.info/Convertir%2BPicomol%2Ben%2BMicromol.php
https://www.convertir-unidades.info/Convertir%2BPicomol%2Ben%2BMicromol.php
https://www.convertir-unidades.info/Convertir%2BPicomol%2Ben%2BMicromol.php
https://www.glowm.com/lab_text/item/3#PO2
https://www.glowm.com/lab_text/item/3#PO2
https://www.glowm.com/lab_text/item/3#PO2
https://www.glowm.com/lab_text/item/3#PO2
https://www.glowm.com/lab_text/item/3#PO2
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
https://www.sciencedirect.com/topics/medicine-and-dentistry/polycythemia-vera
https://www.sciencedirect.com/topics/medicine-and-dentistry/polycythemia-vera
https://www.sciencedirect.com/topics/medicine-and-dentistry/polycythemia-vera
https://www.sciencedirect.com/topics/medicine-and-dentistry/polycythemia-vera
https://www.sciencedirect.com/topics/medicine-and-dentistry/polycythemia-vera
https://www.sciencedirect.com/topics/medicine-and-dentistry/polycythemia-vera
https://en.wikipedia.org/wiki/Polycythemia
https://en.wikipedia.org/wiki/Polycythemia
https://en.wikipedia.org/wiki/Polycythemia
https://en.wikipedia.org/wiki/Polycythemia
https://www.mayoclinic.org/tests-procedures/polysomnography/about/pac-20394877
https://www.mayoclinic.org/tests-procedures/polysomnography/about/pac-20394877
https://www.mayoclinic.org/tests-procedures/polysomnography/about/pac-20394877
https://www.mayoclinic.org/tests-procedures/polysomnography/about/pac-20394877
https://www.mayoclinic.org/tests-procedures/polysomnography/about/pac-20394877
https://www.mayoclinic.org/tests-procedures/polysomnography/about/pac-20394877
https://www.mayoclinic.org/tests-procedures/polysomnography/about/pac-20394877
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322. 

 

Post sangría 

 

Noun 

 

Latin 
Post- (behind, 
after) 
Sanguis (to bleed) 

 

Med. 

 

Refers to the test developed after diagnosis. 
Own 

definition 

Post blood 

analysis 

 

 

 
323. 

 

Presión 

barométrica 

 

 
Noun 

 

Latin 

Greek 

Pressio (to 
compress) 

Báros (weight, 

gravity), metron 

(instrument to 
measure) 

 

Med. 

Chem. 

 

 
Value for the atmospheric pressure above the sea level. 

 
 

http://etimolo 

gias.dechile.n 

et/ 

 

Barometric 

pressure 

 

 

 

 
324. 

 

 

Presión evolutiva 
selectiva 

 

 

 
Noun 

 

 

 
Latin 

Pressio (to 

compress) 
Ex (outwards) 

volere (rotate) - 
iva (relation) 

Se (to separate) 

lectus (chosen) - 
tivo (related to) 

 

 

 
Bio. 

 

 

Any change in the environment that encourages particular 
mutations to succeed. 

https://medi 
cal- 

dictionary.t 

hefreedictio 
nary.com/S 

election+pr 

essure 

 

 

Evolutionary 
selection pressure 

 

 
 

325. 

 
 

Primeras sangrías 

 
 

Noun 

 
 

Latin 

 
Primarius (in first 
position) 

Sanguis (to bleed) 

 
 

Med. 

Set of procedures related to blood draw. Removal of a 

quantity of blood for therapeutic purposes. Also called 
venesection or phlebotomy. The procedure is rarely needed 

and is confined to conditions such as polycythaemia, 

haemochromatosis, porphyria and sometimes heart failure. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/Blood 
+letting 

 
 

Bloodletting. 

 

 

 
326. 

 
 

Proceso de 
proliferación 

 

 
Noun 

 

 
Latin 

 

Process 
(examine), Proles 

(development of 

cells) 

 

 
Bio. 

It is the rapid and repeated production of new parts or of 
offspring (as in a mass of cells by a rapid succession of cell 

divisions) It results in an increase of the cells number, and 

is defined by the balance between cell divisions and cell loss 
through cell death or differentiation. 

https://ww 
w.merriam- 

webster.co 

m/medical/ 

proliferatio 
n 

 
 

Proliferation 
process 

 
The process 
of 

proliferation 

 

 

 

 

327. 

 

 

 

 
Procesos de 

angiogénesis 

 

 

 

 

Noun 

 

 
Latin 

 

 

 

Greek 

Pro (on behalf of, in 

place of, before, for, 

in exchange for, just 

as) 

Cesus (a going 

forward, advance, 

progress) 

Angio- (vessel of the 

body) 

gene (birth, origin, 

creation) 

sis (action, process, 

state, condition) 

 

 

 

 

Bio. 

 

 

 
The process of developing new blood vessels. Angiogenesis 
is critically important during the normal development of the 

embryo and fetus. It also appears to be important during 

tumor formation. Development of new blood vessels. 

 

 
https://ww 
w.medicine 

net.com/scr 
ipt/main/art 

.asp?article 
key=6597 

 

 

 

 
Processes of 

angiogenesis 

 

 

 
328. 

 

Procesos 
evolutivos 

 

 
Noun 

 

 
Latin 

Processus (a 
going forward, 

advance, 

progress) evolvere 

(to unroll, roll 
out) -tion (action) 

 

 
Bio. 

Any genetic change in a population that is inherited over 
several generations. These changes may be small or large, 

noticeable or not so noticeable. In order for an event to be 

considered an instance of evolution, changes have to occur 

on the genetic level of a population and be passed on from 
one generation to the next. 

 

https://www.t 

houghtco.co 

m/biological- 

evolution- 

373416 

 

Biological 
evolution 

 

Evolutionary 
process 

http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
https://medical-dictionary.thefreedictionary.com/Selection%2Bpressure
https://medical-dictionary.thefreedictionary.com/Selection%2Bpressure
https://medical-dictionary.thefreedictionary.com/Selection%2Bpressure
https://medical-dictionary.thefreedictionary.com/Selection%2Bpressure
https://medical-dictionary.thefreedictionary.com/Selection%2Bpressure
https://medical-dictionary.thefreedictionary.com/Selection%2Bpressure
https://medical-dictionary.thefreedictionary.com/Selection%2Bpressure
https://medical-dictionary.thefreedictionary.com/Blood%2Bletting
https://medical-dictionary.thefreedictionary.com/Blood%2Bletting
https://medical-dictionary.thefreedictionary.com/Blood%2Bletting
https://medical-dictionary.thefreedictionary.com/Blood%2Bletting
https://medical-dictionary.thefreedictionary.com/Blood%2Bletting
https://medical-dictionary.thefreedictionary.com/Blood%2Bletting
https://www.merriam-webster.com/medical/proliferation
https://www.merriam-webster.com/medical/proliferation
https://www.merriam-webster.com/medical/proliferation
https://www.merriam-webster.com/medical/proliferation
https://www.merriam-webster.com/medical/proliferation
https://www.merriam-webster.com/medical/proliferation
https://www.medicinenet.com/script/main/art.asp?articlekey=6597
https://www.medicinenet.com/script/main/art.asp?articlekey=6597
https://www.medicinenet.com/script/main/art.asp?articlekey=6597
https://www.medicinenet.com/script/main/art.asp?articlekey=6597
https://www.medicinenet.com/script/main/art.asp?articlekey=6597
https://www.medicinenet.com/script/main/art.asp?articlekey=6597
https://www.thoughtco.com/biological-evolution-373416
https://www.thoughtco.com/biological-evolution-373416
https://www.thoughtco.com/biological-evolution-373416
https://www.thoughtco.com/biological-evolution-373416
https://www.thoughtco.com/biological-evolution-373416
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329. 

 
 

Progenitores 
eritroides 

 

 
Noun 

 
 

Greek 
Latin 

 
Erythros (red) 
Progenitor (give 

birth, beget) 

 
 

Med. 
Bio. 

 

 
A cell that gives rise to megakaryocytes and erythrocytes. 

https://en.wik 

ipedia.org/wi 

ki/Megakary 

ocyte%E2%8 

0%93erythroi 

d_progenitor 
_cell 

 
 

Erythroid 
progenitors 

 

 

 

330. 

 

 

Proteasa K 

 

 

Noun 

 

 

PIE Latin 

 

*per- (forward, 
first) -ase (word- 

forming element) 

 

 

Bioch. 

 

Proteinase K is a stable S8 family serine alkaline protease 

containing two disulfide bridges and one free Cys near His 

at the active site. It exhibits broad substrate specificity and 
degrades many proteins in the native state, even in the 

presence of detergents. 

https://www.sig 

maaldrich.com/ 

life- 

science/metabol 

omics/enzyme- 

explorer/analyti 

cal- 

enzymes/protei 
nase-k.html 

 

 

Proteinase K 

 

 

 

331. 

 

 
Protección 
endotelial 

 

 

Noun 

 

Latin 

Greek 

 

Protectio (to 
defend, guard) 

Endo (inside), 

thele (membrane), 

-al (related to) 

 

 

Bio. 

The endothelium is a thin membrane that lines the inside of 
the heart and blood vessels. Endothelial cells release 

substances that control vascular relaxation and contraction 

as well as enzymes that control blood clotting, immune 

function and platelet (a colorless substance in the blood) 

adhesion. 

https://www.ce 

dars- 

sinai.org/progra 

ms/heart/clinica 

l/womens- 

heart/services/e 

ndothelial- 

function- 
testing.html 

 

 
Endothelial 
protection 

 

 

 
332. 

 

 
Proteína p21 / p27 

 

 
Noun 

 
Greek 

 

Latin 

 
Prōtos (first,main 

fundamental) 

 

-ine (of, like) 

 

 
Bio. 

Protein p21 is believed to involve the inhibition of the 

MAPK⧸JNK pathway, which has been shown to be 
activated in AD brain and by Aβ peptide in vitro. The 

protein p27 belongs to the family of KIP1 inhibitors, which 
has a broad spectrum of inhibitory activity on different 
CDKs and may act as a potential tumor suppressor gene. 

 

https://www. 

sciencedirect. 

com/topics/n 

euroscience/p 

rotein-p27 

 

 
Protein p21 / p27 

 

 
333. 

 
Proteína Ras 

 
Noun 

Greek 

 

Latin 

Prōtos (first,main 
fundamental) 

 
-ine (of, like) 

 
Bio. 

Any of a group of proteins that are found near cell 
membranes and regulate cell division and proliferation. 

Abnormal Ras proteins facilitate uncontrolled cell division, 
leading to the development of tumors. 

https://www. 

yourdictionar 

y.com/ras- 

protein 

 
Ras protein 

 

 
 

334. 

 
 

Proteína Rho 

 
 

Noun 

Greek 

Latin 

 
Prōtos (first,main 

fundamental) 

-ine (of, like) 

 
 

Bio. 

It is the targets of various clostridial cytotoxins, which 

modify the GTPases by glucosylation. It is a protein that acts 

in bacterial cells to mediate termination of transcription at 
distinct sites. 

https://www.sci 

encedirect.com/ 

topics/biochemi 

stry-genetics- 

and-molecular- 

biology/rho- 
factor 

 
 

Rho protein 

 
 

Rho factor 

 
 

335. 

 
Proteínas anti- 
apoptóticas 

 
 

Noun 

 
 

Greek 

Proteios 

(fundamental), eios 

(adjective) 

Anti (against) 

Apoptosis (falling 
off), -ica (related to) 

 
 

Bio. 

 
 

Proteins that anticipate programmed cell death. 

 
www.cance 
r.gov 

 
Anti-apoptotic 
proteins (cells) 

 

 
 

336. 

 
Pulpejos de los 

dedos 

 
 

Noun 

 
 

Latin 

Pulpa (pith of 

wood) 

Digitus (finger, to 

point out) 

 
 

Med. 

 
The fleshy mass on the palmar aspect of the extremity of the 

finger. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/pulp+ 

of+finger 

 
Soft part of 

fingers 

 
Pulp of 

finger. Finger 
pad. 

https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.sigmaaldrich.com/life-science/metabolomics/enzyme-explorer/analytical-enzymes/proteinase-k.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.cedars-sinai.org/programs/heart/clinical/womens-heart/services/endothelial-function-testing.html
https://www.sciencedirect.com/topics/neuroscience/protein-p27
https://www.sciencedirect.com/topics/neuroscience/protein-p27
https://www.sciencedirect.com/topics/neuroscience/protein-p27
https://www.sciencedirect.com/topics/neuroscience/protein-p27
https://www.sciencedirect.com/topics/neuroscience/protein-p27
https://www.yourdictionary.com/ras-protein
https://www.yourdictionary.com/ras-protein
https://www.yourdictionary.com/ras-protein
https://www.yourdictionary.com/ras-protein
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rho-factor
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rho-factor
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rho-factor
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rho-factor
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rho-factor
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rho-factor
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rho-factor
http://www.cancer.gov/
http://www.cancer.gov/
https://medical-dictionary.thefreedictionary.com/pulp%2Bof%2Bfinger
https://medical-dictionary.thefreedictionary.com/pulp%2Bof%2Bfinger
https://medical-dictionary.thefreedictionary.com/pulp%2Bof%2Bfinger
https://medical-dictionary.thefreedictionary.com/pulp%2Bof%2Bfinger
https://medical-dictionary.thefreedictionary.com/pulp%2Bof%2Bfinger
https://medical-dictionary.thefreedictionary.com/pulp%2Bof%2Bfinger
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337. 

 
 

Puntos de corte 

 
 

Noun 

 
 

Latin 

 
Punctum (sting) 
Co (union), hort 

(fenced place) 

 
 

Med. 

 
A measurable value of a screening variable which 
distinguishes screen positive from screen negative results. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/cut- 
off+level 

 
 

Cut-off points 

 

 

 
338. 

 

 
Rango Normal 

 

 
Noun 

 

French 
Latin 

 
Rang (circle, ring) 

Normalis (rule, 
model) 

 

 
Bioch. 

 

An interval within which results are expected to fall during 
normal operations. 

https://ency 
clopedia2.t 

hefreedictio 

nary.com/N 
ormal+rang 
e 

 

Normal ranges. 
Normal values. 

 

 

 

339. 

 

 
Recanalización 
venosa 

 

 

Noun 

Latin 

Latin 

Greek 

Latin 

Re- (back; anew; 
again; against) 

Canālis (channel, 
reed, canal) Ise 

(quality, function) 

Venosus (full of 
veins) 

 

 

Bio. 

Blood clots that form inside veins can damage venous 
valves and cause chronic obstruction. This can lead to 

chronic high blood pressure inside the vein, resulting in 

swelling, inadequately oxygenated tissue and skin 
ulcerations. Returning the blood flow to an obstructed 

venous segment is referred to as recanalization. 

https://www. 

cirse.org/pati 

ents/ir- 

procedures/v 

enous- 

recanalisatio 

n/ 

 

 
Venous 
recanalization 

 

 
 

340. 

 
 

Región occipital 

 
 

Noun 

 
 

PIE Latin 

Ob- (in back of) 

*kaput- (head) -al 
(word-forming 

adjective) area 
(open space) 

 
 

Med. 

 
The back of the head, the portion of the skull made of the 

occipital bone, and the part of the cerebrum below the 

occipital bone. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/occipit 
al+area 

 
 

Occipital area 

 

 

 

 
341. 

 

 

Reguladores Bcl- 

XL 

 

 

 
Noun 

 

 
Latin 

Latin Old 
French 

Celare (to hide, 
conceal, save) 
Lympha (water, 

clear water, a 

goddess of water) 
Large (broad, 

wide; generous, 
bounteous) 

 

 

Bio. 

Onc. 

 
It is an anti-apoptotic Bcl-2 protein found in the 

mitochondrial membrane. It is a member of the Bcl-2 family 
of proteins, and acts as an anti-apoptotic protein by 

preventing the release of mitochondrial contents such as 

cytochrome c, which leads to caspase activation and 

ultimately, programmed cell death. 

 
https://ww 

w.ncbi.nlm. 
nih.gov/pm 

c/articles/P 

MC627827 

6/ 

 

 

Regulatory Bcl- 

XL 

 

B-cell 
lymphoma- 

extra-large 
(Bcl-xL) 

 

342. 

 

Reguladores Bim 

 

Noun 

 

Latin 
Regula 
(measuring bar), - 
dor (agent) 

 

Bio. 

 
Bim protein is a pro-apoptotic. Its absence contributes to 

autoimmunity and neoplasia. 

https://www. 

ncbi.nlm.nih. 

gov/pmc/arti 

cles/PMC469 

5108/ 

Proapoptotic 
BH3-only protein 
Bim 

 

 
343. 

 
Remisión 

 
Noun 

 
Latin 

Re (to repeat, 

backwards) 
missus (sent) -tion 
(action and effect) 

 
Med. 

Abatement or subsiding of the symptoms of a disease. The 

period during which the symptoms of a disease abate or 
subside. 

https://www.t 

hefreediction 

ary.com/remi 

ssion 

 
Remission. Abate. 

 

 
344. 

 
Remite 

 
Verb 

 
Latin 

 
Re (backwards), 

mittere (to send) 

 
Med. 

 
To reduce in amount, degree, or intensity; lessen. 

https://ww 
w.thefreedi 

ctionary.co 
m/abate 

 
Abate 

 

https://medical-dictionary.thefreedictionary.com/cut-off%2Blevel
https://medical-dictionary.thefreedictionary.com/cut-off%2Blevel
https://medical-dictionary.thefreedictionary.com/cut-off%2Blevel
https://medical-dictionary.thefreedictionary.com/cut-off%2Blevel
https://medical-dictionary.thefreedictionary.com/cut-off%2Blevel
https://medical-dictionary.thefreedictionary.com/cut-off%2Blevel
https://encyclopedia2.thefreedictionary.com/Normal%2Brange
https://encyclopedia2.thefreedictionary.com/Normal%2Brange
https://encyclopedia2.thefreedictionary.com/Normal%2Brange
https://encyclopedia2.thefreedictionary.com/Normal%2Brange
https://encyclopedia2.thefreedictionary.com/Normal%2Brange
https://encyclopedia2.thefreedictionary.com/Normal%2Brange
https://www.cirse.org/patients/ir-procedures/venous-recanalisation/
https://www.cirse.org/patients/ir-procedures/venous-recanalisation/
https://www.cirse.org/patients/ir-procedures/venous-recanalisation/
https://www.cirse.org/patients/ir-procedures/venous-recanalisation/
https://www.cirse.org/patients/ir-procedures/venous-recanalisation/
https://www.cirse.org/patients/ir-procedures/venous-recanalisation/
https://www.cirse.org/patients/ir-procedures/venous-recanalisation/
https://medical-dictionary.thefreedictionary.com/occipital%2Barea
https://medical-dictionary.thefreedictionary.com/occipital%2Barea
https://medical-dictionary.thefreedictionary.com/occipital%2Barea
https://medical-dictionary.thefreedictionary.com/occipital%2Barea
https://medical-dictionary.thefreedictionary.com/occipital%2Barea
https://medical-dictionary.thefreedictionary.com/occipital%2Barea
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6278276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4695108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4695108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4695108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4695108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4695108/
https://www.thefreedictionary.com/remission
https://www.thefreedictionary.com/remission
https://www.thefreedictionary.com/remission
https://www.thefreedictionary.com/remission
https://www.thefreedictionary.com/abate
https://www.thefreedictionary.com/abate
https://www.thefreedictionary.com/abate
https://www.thefreedictionary.com/abate
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345. 

 

Reposición 

 

Noun 

 

Latin 
Re (to repeat, 

backwards) *plat- 
(to spread) 

 

Med. 

 

The process of replacing something with something else 

https://dictio 

nary.cambrid 

ge.org/dictio 

nary/english/ 

replacement 

 

Replacement 

 

 
 

346. 

 
Requerimiento de 
Flebotomías 

 
 

Noun 

Latin 

 
 

Greek 

Re (to repeat, 

backwards), 

quaerere (to ask for), 

miento (result) 

Phleps (vein), tomé 
(to cut), ia (quality). 

 
 

Med. 

 
Status where the phlebotomy is necessary to verify a 
treatment success 

 

 

Own 

definition 

 
Phlebotomy 
needed 

 

 
 

347. 

 
Respuesta 
Completa 

 
 

Noun 

Latin 

PIE 

Re (to repeat, 

backwards), 

spondere (to offer) 

*kom- (near, by, 

with) *pele- (to fill) 

 
 

Med. 

 
 

The eradication by treatment. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/compl 
ete+response 

 
Complete 
response 

 

 

 
348. 

 

 
Respuesta Parcial 

 

 
Noun 

 

 
Latin 

Re (to repeat, 
backwards), 

spondere (to 

offer) 

Partis (part), al 
(related to) 

 

 
Med. 

 

It implies that further treatment will probably be required to 

attempt a cure. 

 

https://www. 

verywellhealt 

h.com/partial 

-response-pr- 

2252162 

 

 
Partial response 

 

 
349. 

 
Reticulocitos 

 
Noun 

 
Latin 

Reticulatus 
(having a net), 

cyte (cell) 

 
Bio. 

Young erythrocyte characterized by the presence of a 
network or mesh formed by filaments, remnants of the 

previous nucleated phases. 

https://www.cu 

n.es/diccionario 

- 
 

medico/termino 
s/reticulocito 

 
Reticulocyte 

 

 

350. 

 

Rio arriba 

 

Adv. 

 

Latin 

Rivus (stream) 
Ad ripam (by the 

shore) 

 

Bio. 

 
It can refer to the temporal and mechanistic order of cellular 

and molecular events. 

https://encyclop 

edia.thefreedict 

ionary.com/Ups 

tream+and+do 

wnstream+(DN 
A) 

 

Upstream 

 

 
 

351. 

 
 

RPMI1640 

 
 

Noun 

 
Old 
French 

PIE Latin 

Parc (enclosed 

wood) *mer- (to 

remember) -al 

(adjective word- 

forming) *en (in) 

statuere (establish) 

 
 

Bioch. 

Its name is an acronym for Roswell Park Memorial Institute. 
It is a growth medium used in cell culture. It contains a great 

deal of phosphate and is formulated for use in a 5% carbon 
dioxide atmosphere 

 

https://en.wik 

ipedia.org/wi 

ki/RPMI_164 

0 

 
 

RPMI1640 

 
Roswell Park 
Memorial 

Institute 

 
352. 

 
Rx de torax 

 
Noun 

 
Latin 

 

Ray (ray, radial, 
radially) 

 
Med. 

It is an imaging test that uses small amounts of radiation to 
produce pictures of the organs, tissues, and bones of the 

body. When focused on the chest, it can help spot 
abnormalities. 

https://www. 

healthline.co 

m/health/che 

st-x-ray 

 
Chest X- Ray 

 

 

 
353. 

 

 
Rx PA de tórax 

 

 
Noun 

 
Latin 
Greek 

German 

Post (behind), 

anterior (previous, 
former) 

Thorax (chest) 

X Strahl (ray, 
light) 

 

 
Med. 

 
It is Posterior Anterior imaging test. It can help spot 
abnormalities or diseases of the airways, blood vessels, 

bones, heart, and lungs. 

https://ww 

w.healthlin 
e.com/healt 

h/chest-x- 
ray 

 

 
PA chest x-ray 

 

Posterior 

anterior (PA) 

https://dictionary.cambridge.org/dictionary/english/replacement
https://dictionary.cambridge.org/dictionary/english/replacement
https://dictionary.cambridge.org/dictionary/english/replacement
https://dictionary.cambridge.org/dictionary/english/replacement
https://dictionary.cambridge.org/dictionary/english/replacement
https://medical-dictionary.thefreedictionary.com/complete%2Bresponse
https://medical-dictionary.thefreedictionary.com/complete%2Bresponse
https://medical-dictionary.thefreedictionary.com/complete%2Bresponse
https://medical-dictionary.thefreedictionary.com/complete%2Bresponse
https://medical-dictionary.thefreedictionary.com/complete%2Bresponse
https://medical-dictionary.thefreedictionary.com/complete%2Bresponse
https://www.verywellhealth.com/partial-response-pr-2252162
https://www.verywellhealth.com/partial-response-pr-2252162
https://www.verywellhealth.com/partial-response-pr-2252162
https://www.verywellhealth.com/partial-response-pr-2252162
https://www.verywellhealth.com/partial-response-pr-2252162
https://www.cun.es/diccionario-medico/terminos/reticulocito
https://www.cun.es/diccionario-medico/terminos/reticulocito
https://www.cun.es/diccionario-medico/terminos/reticulocito
https://www.cun.es/diccionario-medico/terminos/reticulocito
https://www.cun.es/diccionario-medico/terminos/reticulocito
https://encyclopedia.thefreedictionary.com/Upstream%2Band%2Bdownstream%2B(DNA)
https://encyclopedia.thefreedictionary.com/Upstream%2Band%2Bdownstream%2B(DNA)
https://encyclopedia.thefreedictionary.com/Upstream%2Band%2Bdownstream%2B(DNA)
https://encyclopedia.thefreedictionary.com/Upstream%2Band%2Bdownstream%2B(DNA)
https://encyclopedia.thefreedictionary.com/Upstream%2Band%2Bdownstream%2B(DNA)
https://encyclopedia.thefreedictionary.com/Upstream%2Band%2Bdownstream%2B(DNA)
https://en.wikipedia.org/wiki/RPMI_1640
https://en.wikipedia.org/wiki/RPMI_1640
https://en.wikipedia.org/wiki/RPMI_1640
https://en.wikipedia.org/wiki/RPMI_1640
https://www.healthline.com/health/chest-x-ray
https://www.healthline.com/health/chest-x-ray
https://www.healthline.com/health/chest-x-ray
https://www.healthline.com/health/chest-x-ray
https://www.healthline.com/health/chest-x-ray
https://www.healthline.com/health/chest-x-ray
https://www.healthline.com/health/chest-x-ray
https://www.healthline.com/health/chest-x-ray
https://www.healthline.com/health/chest-x-ray
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354. 

 
Sacarato de hierro 

 
Noun 

French 

Old 
English 

Sucre (sugar) -ose 

(chemical suffix), 
Ieros (strong) 

 
Pharm. 

It is used as a source of iron in patients with iron deficiency 
anemia with chronic kidney disease (CKD). Due to less side 

effects than iron dextran, iron sucrose is more preferred in 
chronic kidney disease patients. 

https://ww 
w.drugbank 

.ca/drugs/D 
B09146 

 
Iron sucrose 

Sucroferric 
oxyhydroxide 

or Iron 
saccharate 

 
 

355. 

 
 

Sangre circulante 

 
 

Noun 

 
Old 
English 

Blod (veins) 

Circul 

(movement) -tion 

(action) 

 
 

Med. 

Course of the blood from the heart through the arteries, 

capillaries, and veins back again to the heart. The movement 

of blood through the vessels of the body induced by the 

pumping action of the heart. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/blood 
+circulation 

 
 

Circulating blood 

 

 

356. 

 
Sangre venosa 
periférica 

 

Noun 
Latin 

 

Greek 

Sanguis (soft) 

Vena (blood line) 

Peri (around), phero 

(to take), ikos 

(related to) 

 

Med. 

 

Blood taken from acral areas using a syringe 

 
Own 
definition 

 
Peripherical 
venous blood 

 

 

357. 

 

Sangría 

 

Noun 

 

Latin 

 
Sanguis (to bleed, 

-ia (word-forming 
element in names) 

 

Bio. 

A running or issuing of blood, as from the nose or a wound; 
a hemorrhage; the operation of letting blood, as in surgery; 

a drawing or running of sap from a tree or plant. Flow of 

blood from a ruptured blood vessel. 

https://ww 
w.biology- 

online.org/ 

dictionary/ 

Bleeding 

 

Bleeding 

 

 
 

358. 

 
 

Sangrías 

 
 

Noun 

 
Proto- 

Germanic 

PIE 

 
*blodam (blood) * 

lē- (to let go, 

slacken) 

 
 

Med. 

 
Removing blood, usually from a vein; formerly used as a 

general remedial measure, but used now in congestive heart 

failure and polycythemia. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/bloodl 
etting 

 
 

Bloodletting 

 

 

359. 

 

Sat O2 

 

Noun 

 
Greek 
PIE 

 
Oxys (sharp, acid) 
*sa- (to satisfy) 

 

Chem. 
It measures the percentage of hemoglobin which is fully 
combined with oxygen. It can be obtained non-invasively 

and continuously through the use of a "pulse oximeter”. 

https://www.gl 

owm.com/lab_t 

ext/item/3#Oxy 

gen%20Saturati 

on%20%28SO2 
%29 

 

Sat O2 
SaO2 

(Oxygen 
saturation) 

 

 

 
360. 

 

 

Saturación arterial 

de oxígeno 

 

 

 
Noun 

 

 

 
Latin 

 

Saturare (to fill 
up, complete) - 

tion (action, 
effect) 

Aorte (raised) 
Oxys (sharp, acid) 

 

 

 
Med. 

 

 
It reflects arterial oxyhemoglobin saturation, the percentage 
of hemoglobin that is oxygenated, rather than the arterial 

partial pressure of oxygen 

https://www. 

sciencedirect. 

com/topics/i 

mmunology- 

and- 

microbiology 

/arterial- 

oxygen- 

saturation 

 

 

Arterial Oxygen 

Saturation 

 

 

 
361. 

 

 
Saturación 

 

 
Noun 

 

 
Latin 

 
Saturare (to fill 

out completely) - 

tion (action) 

 

 
Chem. 

 
Referred to oxygen saturation test. It is a noninvasive 

measurement of blood oxygen saturation by differential 
absorption of red and infrared light beams with an oximeter 

applied to the skin. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/oxyge 

n+saturation 
+test 

 

 
Saturation 

 

https://www.drugbank.ca/drugs/DB09146
https://www.drugbank.ca/drugs/DB09146
https://www.drugbank.ca/drugs/DB09146
https://www.drugbank.ca/drugs/DB09146
https://medical-dictionary.thefreedictionary.com/blood%2Bcirculation
https://medical-dictionary.thefreedictionary.com/blood%2Bcirculation
https://medical-dictionary.thefreedictionary.com/blood%2Bcirculation
https://medical-dictionary.thefreedictionary.com/blood%2Bcirculation
https://medical-dictionary.thefreedictionary.com/blood%2Bcirculation
https://medical-dictionary.thefreedictionary.com/blood%2Bcirculation
https://www.biology-online.org/dictionary/Bleeding
https://www.biology-online.org/dictionary/Bleeding
https://www.biology-online.org/dictionary/Bleeding
https://www.biology-online.org/dictionary/Bleeding
https://www.biology-online.org/dictionary/Bleeding
https://medical-dictionary.thefreedictionary.com/bloodletting
https://medical-dictionary.thefreedictionary.com/bloodletting
https://medical-dictionary.thefreedictionary.com/bloodletting
https://medical-dictionary.thefreedictionary.com/bloodletting
https://medical-dictionary.thefreedictionary.com/bloodletting
https://medical-dictionary.thefreedictionary.com/bloodletting
https://www.glowm.com/lab_text/item/3#Oxygen%20Saturation%20%28SO2%29
https://www.glowm.com/lab_text/item/3#Oxygen%20Saturation%20%28SO2%29
https://www.glowm.com/lab_text/item/3#Oxygen%20Saturation%20%28SO2%29
https://www.glowm.com/lab_text/item/3#Oxygen%20Saturation%20%28SO2%29
https://www.glowm.com/lab_text/item/3#Oxygen%20Saturation%20%28SO2%29
https://www.glowm.com/lab_text/item/3#Oxygen%20Saturation%20%28SO2%29
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://www.sciencedirect.com/topics/immunology-and-microbiology/arterial-oxygen-saturation
https://medical-dictionary.thefreedictionary.com/oxygen%2Bsaturation%2Btest
https://medical-dictionary.thefreedictionary.com/oxygen%2Bsaturation%2Btest
https://medical-dictionary.thefreedictionary.com/oxygen%2Bsaturation%2Btest
https://medical-dictionary.thefreedictionary.com/oxygen%2Bsaturation%2Btest
https://medical-dictionary.thefreedictionary.com/oxygen%2Bsaturation%2Btest
https://medical-dictionary.thefreedictionary.com/oxygen%2Bsaturation%2Btest
https://medical-dictionary.thefreedictionary.com/oxygen%2Bsaturation%2Btest
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362. 

 

SD 

 

Noun 

 

Greek 

 
Khartēs (layer of 
papyrus) 

 

Bioch. 

 

It is a proprietary non-volatile memory card format 
developed by the SD Card Association (SDA) for use in 

portable devices used in the measurement of pH. 

https://en.w 

ikipedia.org 
/wiki/SD_c 

ard 

 

SD 

Secure 
Digital, 

officially 

abbreviated as 
SD 

 
363. 

 
Secreción 

 
Noun 

 
Latin 

Secretum 
(segregate), tion 

(action) 

 
Bio. 

 

The process by which, a human, an animal or plant produces 

and releases a liquid, or the liquid produced. 

https://dictionar 

y.cambridge.or 

g/es/diccionario 

/ingles/secretio 
n 

 
Secretion 

 

 
 

364. 

 
 

Seguimiento 

 
 

Noun 

 
 

Latin 

Seguere (go 
behind) mento 

(means, 

instrument) 

 
 

Med. 

 
Some further action taken after a procedure is finished, such 
as contact by a health care agency days or weeks after a 

patient has undergone treatment. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/follow 
-up 

 
 

Follow-up. 

 

 
365. 

 
Selección natural 

 
Noun 

PIE 
Middle 
English 

Se- (apart) legere 
(to gather, select) 

Natural (a native 
of a place) 

 
Bio. 

The process that results in the adaptation of an organism to 
its environment by means of selectively reproducing 

changes in its genotype, or genetic constitution. 

https://www. 

britannica.co 

m/science/nat 

ural-selection 

 
Natural selection 

 
Natural 

process 

 
 

366. 

 
 

Sensibilidad 

 
 

Noun 

 
Medieval 

Latin 

 
 

Sensitivus (feel) 

 
 

Med. 

 
The state or quality of being sensitive; often used to denote 
a state of abnormal responsiveness to stimulation, or of 

responding quickly and acutely analytical sensitivity. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/sensiti 

vity 

 
 

Sensitivity 

 

 
367. 

 
Ser dilucidado 

 
Verb 

 
PIE Latin 

*leuk- (to shine, 

be bright) -ate 

(word-forming 
element) 

 
Med. 

 
To make clear or plain, especially by explanation; clarify. 

https://ww 

w.thefreedi 

ctionary.co 
m/elucidate 

 
To be elucidated 

 

 

368. 

 
Sherpas del 

Himalaya 

 

Noun 

 
Tibetan 

Sanscrit 

Shar (this) -pa 
(people) 

Hima (snow) - 
alaya (house, 
home) 

 

Soc. 

 
A member of a Himalayan people living on the borders of 

Nepal and Tibet, renowned for their skill in mountaineering. 

https://ww 
w.lexico.co 

m/en/defini 

tion/sherpa 

 
Himalayas 

Sherpas 

 

 
369. 

 
Silbido 

 
Noun 

 

Old 

English 

 

Hwæst (act of 

blowing) 

 
Med. 

 

A whistling noise in the chest during breathing. Wheezing 

occurs when the airways are narrowed or compressed. 

https://www.me 

dicinenet.com/s 

cript/main/art.a 

sp?articlekey=9 
401 

 
Wheezing 

 

 

 

370. 

 

 

Silicosis 

 

 

Noun 

 

 

Latin 

 

 
Silex (silicon), 

osis (formation) 

 

 

Med. 

 

Silicosis is a long-term lung disease caused by inhaling large 

amounts of crystalline silica dust, usually over many years. 

https://www.nh 

s.uk/conditions/ 

silicosis/#:~:tex 

t=Silicosis%20i 

s%20a%20long 

%2Dterm,that 

%20can%20be 

%20easily%20i 

nhaled. 

 

 

Silicosis 

 

https://en.wikipedia.org/wiki/SD_card
https://en.wikipedia.org/wiki/SD_card
https://en.wikipedia.org/wiki/SD_card
https://en.wikipedia.org/wiki/SD_card
https://dictionary.cambridge.org/es/diccionario/ingles/secretion
https://dictionary.cambridge.org/es/diccionario/ingles/secretion
https://dictionary.cambridge.org/es/diccionario/ingles/secretion
https://dictionary.cambridge.org/es/diccionario/ingles/secretion
https://dictionary.cambridge.org/es/diccionario/ingles/secretion
https://medical-dictionary.thefreedictionary.com/follow-up
https://medical-dictionary.thefreedictionary.com/follow-up
https://medical-dictionary.thefreedictionary.com/follow-up
https://medical-dictionary.thefreedictionary.com/follow-up
https://medical-dictionary.thefreedictionary.com/follow-up
https://medical-dictionary.thefreedictionary.com/follow-up
https://www.britannica.com/science/natural-selection
https://www.britannica.com/science/natural-selection
https://www.britannica.com/science/natural-selection
https://www.britannica.com/science/natural-selection
https://medical-dictionary.thefreedictionary.com/sensitivity
https://medical-dictionary.thefreedictionary.com/sensitivity
https://medical-dictionary.thefreedictionary.com/sensitivity
https://medical-dictionary.thefreedictionary.com/sensitivity
https://medical-dictionary.thefreedictionary.com/sensitivity
https://medical-dictionary.thefreedictionary.com/sensitivity
https://medical-dictionary.thefreedictionary.com/sensitivity
https://www.thefreedictionary.com/elucidate
https://www.thefreedictionary.com/elucidate
https://www.thefreedictionary.com/elucidate
https://www.thefreedictionary.com/elucidate
https://www.lexico.com/en/definition/sherpa
https://www.lexico.com/en/definition/sherpa
https://www.lexico.com/en/definition/sherpa
https://www.lexico.com/en/definition/sherpa
https://www.medicinenet.com/script/main/art.asp?articlekey=9401
https://www.medicinenet.com/script/main/art.asp?articlekey=9401
https://www.medicinenet.com/script/main/art.asp?articlekey=9401
https://www.medicinenet.com/script/main/art.asp?articlekey=9401
https://www.medicinenet.com/script/main/art.asp?articlekey=9401
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled
https://www.nhs.uk/conditions/silicosis/#%3A~%3Atext%3DSilicosis%20is%20a%20long%2Dterm%2Cthat%20can%20be%20easily%20inhaled


174 

 

 

 

 

 

 
 

 

 

 

371. 

 

 

 

Simvastatina 

 

 

 

Noun 

 

 

PIE 

 

Latin 

*sem- (one; as 
one, together 

with.) Vasa 

(vessel, tube, duct, 
or conduit for 

conveying blood, 

lymph, semen) 
Stare (to rest, to 
stop, to stand still) 

 

 

 

Bioch. 

 

 

A semisynthetic drug C25H38O5 that decreases the level of 
cholesterol in the bloodstream and is derived from a 

compound produced by a mold (Aspergillus terreus) 

 
https://ww 
w.merriam- 

webster.co 

m/dictionar 

y/simvastati 

n 

 

 

 

Simvastatin 

 

 

 
372. 

 

 
Sin Respuesta 

 

 
Noun 

 

 
Latin 

Sine (lack, lack 
of) 

Re (to repeat, 

backwards), 

spondere (to 
offer) 

 

 
Med. 

 

 
Not answered, or responded to. 

https://dictio 

nary.cambrid 

ge.org/es- 

LA/dictionar 

y/english/una 

nswered 

 

 
Unanswered 

 

 

 

373. 

 
Síndrome de 

Apnea 
Obstructiva del 

Sueño 

 

 

Noun 

 
Latin 

Greek 
Latin 

Latin 

Syn (with) dromos 

(course) 

Apnoia (without) 

pnein (breathe) -ia 

(quality) 

Obstruere (to build 

against) 
Somnus (inactivity) 

 

 

Med. 

 

 
Obstructive sleep apnea is characterized by repeated airway 

collapse during sleep 

 

 
https://www. 

etymonline.c 

om/ 

 

Obstructive Sleep 

Apnea Syndrome 

(OSAS) 

 

 

 

 

374. 

 

 

Síndrome de 

hiperviscosidad 
sanguínea 

 

 

 

Noun 

 

 

 

Greek 

Syndrome 

(concurrence, 
concourse) 

Hiper (above), 

Viscum (paste), 
Osus (plenty), 

Dad (quality) 

Sanguineus (from 

blood) 

 

 

 

Med. 

Any of various syndromes associated with increased 

viscosity of the blood. One type is due to serum 
hyperviscosity and is characterized by spontaneous bleeding 

with neurologic and ocular disorders. Another type is 

characterized by polycythemia with retarded blood flow, 
organ congestion, reduced capillary perfusion, and 

increased cardiac effort. A third group includes conditions 

in which the deformability of erythrocytes is impaired, such 
as sickle cell anemia. 

https://medi 

cal- 
dictionary.t 

hefreedictio 

nary.com/H 
yperviscosit 

y+syndrom 

e 

 

 

 
Hyperviscosity 

syndrome 

 

 

 

375. 

 

 
Síndrome 

metabólico 

 

 

Noun 

 

 

Greek 

 

Syn (with) 

dromos (course) 
Meta (change) 

 

 

Med. 

A cluster of conditions that occur together, increasing your 

risk of heart disease, stroke and type 2 diabetes. These 
conditions include increased blood pressure, high blood 

sugar, excess body fat around the waist, and abnormal 

cholesterol or triglyceride levels. 

https://www.ma 

yoclinic.org/dis 

eases- 

conditions/meta 

bolic- 

syndrome/symp 

toms- 

causes/syc- 
20351916 

 

 
Metabolic 

syndrome 

 

 

 

 
376. 

 

 

Síntesis de novo 

del colesterol 

 

 

 
Noun 

 

Greek 

Greek 
Latin 

 

Greek 
Greek 

 

Syn- (together) 

Tithenai (to  put, 
to place) De novo 

(anew, afresh, 

new) Khole (bile) 
Steros (solid, stiff) 

 

 

 
Bioch. 

 

 

It is a pathway used by the Schwann cells to promote cell 

motility and viability 

https://www. 

sciencedirect. 

com/topics/bi 

ochemistry- 

genetics-and- 

molecular- 

biology/chole 

sterol- 
synthesis 

 

 
De novo 

cholesterol 

synthesis 

 

https://www.merriam-webster.com/dictionary/simvastatin
https://www.merriam-webster.com/dictionary/simvastatin
https://www.merriam-webster.com/dictionary/simvastatin
https://www.merriam-webster.com/dictionary/simvastatin
https://www.merriam-webster.com/dictionary/simvastatin
https://www.merriam-webster.com/dictionary/simvastatin
https://dictionary.cambridge.org/es-LA/dictionary/english/unanswered
https://dictionary.cambridge.org/es-LA/dictionary/english/unanswered
https://dictionary.cambridge.org/es-LA/dictionary/english/unanswered
https://dictionary.cambridge.org/es-LA/dictionary/english/unanswered
https://dictionary.cambridge.org/es-LA/dictionary/english/unanswered
https://dictionary.cambridge.org/es-LA/dictionary/english/unanswered
https://www.etymonline.com/
https://www.etymonline.com/
https://www.etymonline.com/
https://medical-dictionary.thefreedictionary.com/Hyperviscosity%2Bsyndrome
https://medical-dictionary.thefreedictionary.com/Hyperviscosity%2Bsyndrome
https://medical-dictionary.thefreedictionary.com/Hyperviscosity%2Bsyndrome
https://medical-dictionary.thefreedictionary.com/Hyperviscosity%2Bsyndrome
https://medical-dictionary.thefreedictionary.com/Hyperviscosity%2Bsyndrome
https://medical-dictionary.thefreedictionary.com/Hyperviscosity%2Bsyndrome
https://medical-dictionary.thefreedictionary.com/Hyperviscosity%2Bsyndrome
https://medical-dictionary.thefreedictionary.com/Hyperviscosity%2Bsyndrome
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.mayoclinic.org/diseases-conditions/metabolic-syndrome/symptoms-causes/syc-20351916
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cholesterol-synthesis
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377. 

 
Síntesis del 
colesterol 

 

Noun 

 

Greek 

Syn (with), thesis 

(position) 
Khole (bile), 

steros (fat) 

 

Bio. 

 

It refers to the steps where biological reactions take, by 
oxidation, derived elements from cholesterol to diet process 

and protein benefits. 

https://them 
edicalbioch 

emistrypag 

e.org/chole 
sterol.php 

 
Cholesterol 
biosynthesis 

 

 
 

378. 

 
 

Sintomatología 

 
 

Noun 

 
 

Latin 

 
Syn- (together), 
*pet- (to rush), 
logos (study) 

 
 

Med. 

The branch of medicine concerned with the study and 
classification of the symptoms of disease. It is the primary 

means for making a clinical diagnosis (and usually why the 

patient has come to medical attention). 

https://www. 

collinsdiction 

ary.com/dicti 

onary/english 

/symptomatol 

ogy 

 
 

Symptomatology 

 

 

379. 

 
Sintomatología 
adicional 

 

Noun 
Greek 
Old 

French 

Syn (with) piptein 

(to fall) logos (study) 

Adition (increase, 

augmentation) -al 

(related to) 

 

Med. 

 
Referring to symptoms to differentiate one condition from 
another. 

https://www.sci 

encedirect.com/ 

topics/medicine 

-and- 

dentistry/sympt 
omatology 

 
Additional 
symptomatology 

 

 

380. 

 

Sistémico 

 

Adj. 

 

Greek 

Systema 
(organized whole, 
a whole 

compounded of 

parts) 

 
Med. 

Bio. 

 
It means affecting the entire body, rather than a single organ 

or body part. 

 

https://medli 

neplus.gov/e 

ncy/article/00 

2294.htm 

 

Systemic 

 

 

 
 

381. 

 

 
 

Soplo 

 

 
 

Noun 

 

 
 

Latin 

 

 
Sufflare (blow, 
blow up) 

 

 
 

Med. 

 

 
 

A sound or murmur heard inside ears in peripheral vessels. 

https://www.bt 

b.termiumplus. 

gc.ca/tpv2alpha 

/alpha- 

eng.html?lang= 

eng&i=1&srcht 

xt=soplo&inde 

x=alt&codom2 

nd_wet=1#resul 
trecs 

 

 
 

Bruit. Blow 

 

 

 

382. 

 

 
Subunidad ß 

codificada 

 

 

Noun 

 
Latin 

 

Greek 

Latin 

Sub (low, under) 

unitas (quality of 

being one) 

β (Beta) 

Codex (book, 

registration) facere 

(to do) -ada (who 
receives the action) 

 

 

Gen. 

 

 

Beta globin (subunit) in the DNA chain of adults. 

 

 
Own 

definition 

 

 
Beta codified 

subunit 

 

 
 

383. 

 
 

Subunidad γ2 

 
 

Noun 

 
 

Latin 

Sub (low, under), 
unitas (quality of 

being one) 

Y (male 
chromosome) 

 
 

Gen. 

 
Variation in DNA chain which generally do not come in 

pairs. This halotype is shared from one generation to other. 

https://en.w 
ikipedia.org 

/wiki/Haplo 
type 

 
 

Y2 subunit 

 

https://themedicalbiochemistrypage.org/cholesterol.php
https://themedicalbiochemistrypage.org/cholesterol.php
https://themedicalbiochemistrypage.org/cholesterol.php
https://themedicalbiochemistrypage.org/cholesterol.php
https://themedicalbiochemistrypage.org/cholesterol.php
https://www.collinsdictionary.com/dictionary/english/symptomatology
https://www.collinsdictionary.com/dictionary/english/symptomatology
https://www.collinsdictionary.com/dictionary/english/symptomatology
https://www.collinsdictionary.com/dictionary/english/symptomatology
https://www.collinsdictionary.com/dictionary/english/symptomatology
https://www.collinsdictionary.com/dictionary/english/symptomatology
https://www.sciencedirect.com/topics/medicine-and-dentistry/symptomatology
https://www.sciencedirect.com/topics/medicine-and-dentistry/symptomatology
https://www.sciencedirect.com/topics/medicine-and-dentistry/symptomatology
https://www.sciencedirect.com/topics/medicine-and-dentistry/symptomatology
https://www.sciencedirect.com/topics/medicine-and-dentistry/symptomatology
https://www.sciencedirect.com/topics/medicine-and-dentistry/symptomatology
https://medlineplus.gov/ency/article/002294.htm
https://medlineplus.gov/ency/article/002294.htm
https://medlineplus.gov/ency/article/002294.htm
https://medlineplus.gov/ency/article/002294.htm
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=soplo&index=alt&codom2nd_wet=1&resultrecs
https://en.wikipedia.org/wiki/Haplotype
https://en.wikipedia.org/wiki/Haplotype
https://en.wikipedia.org/wiki/Haplotype
https://en.wikipedia.org/wiki/Haplotype
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384. 

 

 
 

Suero fetal bovino 

 

 
 

Noun 

 

 

Latin 
PIE 

 

Serum (watery 

fluid, whey) Fetus 
offspring) *gwou- 

(ox, bull, cow) 

 

 
 

Bio. 

FBS comes from the blood drawn from a bovine fetus via a 

closed system of collection at the slaughterhouse. It is the 
most widely used serum-supplement for the in vitro cell 

culture of eukaryotic cells. This is due to it having a very 

low level of antibodies and containing more growth factors, 

allowing for versatility in many different cell culture 

applications. 

 
https://en.w 
ikipedia.org 

/wiki/Fetal_ 

bovine_ser 

um 

 

 

Fetal bovine 
serum 

 

 

 
385. 

 

 
Sujetos Aymara 

 

 
Noun 

 
Latin 

Aymara 

Sub (under, 
below) iacere 

(lunch, throw) 

Jaya (far) mara 
(time, year) -aru 
(language) 

 

 
Soc. 

 

A member of a South American Indian people living mainly 
in Bolivia and Peru and believed to have been the builders 

of a great ancient culture that was later supplanted by that 

of the Incas. 

 

https://ww 
w.yourdicti 

onary.com/ 

aymara 

 
Aymara natives. 
Aymara 

individuals 

 

 

386. 

 

Supervivencia 

 

Noun 

 

Latin 

Super (over), 
vivere (to exist, 

not to be death), 

nt (agent), -ia 
(quality) 

 

Bio. 

 
A living or continuing longer than, or beyond the existence 

of, another person, thing, or event; an outliving. 

https://www. 

biology- 

online.org/di 

ctionary/Surv 

ival 

 

Survival 

 

 

387. 

 

Suplementadas 

 
Verb 

Adj. 

 

Latin 

 
Supplementum 

(add) 

 

Med. 
Something that completes or makes an addition. A part 

added to or issued as a continuation of a book or periodical 

to correct errors or make additions 

https://www. 

merriam- 

webster.com/ 

dictionary/su 
pplement 

 
(To be) 

supplemented 

 

388. Tabaquismo Noun 
Arab 

Greek 

Tabbaq (tobacco) 

-ismo (addiction) 
Med. Chronic addiction to tobacco. 

http://etimolo 

gias.dechile.n 

et/ 
Smoking 

 

 

 

 

 

389. 

 

 

 

 
TAC toraco- 

abdominal 

 

 

 

 

Noun 

 

 

 
Greek 
Latin 

Greek 

Latin 

Tomos (cut), 

graphein (to write), 

ia (quality) 

Con (together), 

putare (to think), 

izare (to convert 

into), ada (receive 

the action) 

Toraco (thorax, 

chest) 

Abdomen 

(abdomen), al 
(related to) 

 

 

 

 

Med. 

 

 
 

Computed tomography (CT) of the chest uses special x-ray 

equipment to examine abnormalities found in other imaging 

tests, and to help diagnose the cause of an unexplained 
cough, shortness of breath, chest pain, fever and other chest 

symptoms. 

 

 
 

https://ww 

w.radiology 

info.org/sp/ 
info.cfm?p 

g=chestct 

 

 

 

 
Thoracoabdomina 

l CT scan 

 

 

 

Computarized 
tomography 

(CT) 

 
 

390. 

 
 

Tampón de lisis 

 
 

Noun 

 
 

Latin 

 
Buffer (apparatus) 

Lysis (dissolution 
of cells, bacteria) 

 
 

Bioch. 

It is a buffer solution used for the purpose of breaking open 

cells for use in molecular biology experiments that analyze 
the labile macromolecules of the cells (e.g. western blot for 

protein, or for DNA extraction. 

https://www. 

bosterbio.co 

m/cell-lysis- 

buffer- 

ar0103- 
boster.html 

 
 

Lysis Buffer 

 
Cell Lysis 
Buffer 

https://en.wikipedia.org/wiki/Fetal_bovine_serum
https://en.wikipedia.org/wiki/Fetal_bovine_serum
https://en.wikipedia.org/wiki/Fetal_bovine_serum
https://en.wikipedia.org/wiki/Fetal_bovine_serum
https://en.wikipedia.org/wiki/Fetal_bovine_serum
https://www.yourdictionary.com/aymara
https://www.yourdictionary.com/aymara
https://www.yourdictionary.com/aymara
https://www.yourdictionary.com/aymara
https://www.biology-online.org/dictionary/Survival
https://www.biology-online.org/dictionary/Survival
https://www.biology-online.org/dictionary/Survival
https://www.biology-online.org/dictionary/Survival
https://www.biology-online.org/dictionary/Survival
https://www.merriam-webster.com/dictionary/supplement
https://www.merriam-webster.com/dictionary/supplement
https://www.merriam-webster.com/dictionary/supplement
https://www.merriam-webster.com/dictionary/supplement
https://www.merriam-webster.com/dictionary/supplement
http://etimologias.dechile.net/
http://etimologias.dechile.net/
http://etimologias.dechile.net/
https://www.radiologyinfo.org/sp/info.cfm?pg=chestct
https://www.radiologyinfo.org/sp/info.cfm?pg=chestct
https://www.radiologyinfo.org/sp/info.cfm?pg=chestct
https://www.radiologyinfo.org/sp/info.cfm?pg=chestct
https://www.radiologyinfo.org/sp/info.cfm?pg=chestct
https://www.bosterbio.com/cell-lysis-buffer-ar0103-boster.html
https://www.bosterbio.com/cell-lysis-buffer-ar0103-boster.html
https://www.bosterbio.com/cell-lysis-buffer-ar0103-boster.html
https://www.bosterbio.com/cell-lysis-buffer-ar0103-boster.html
https://www.bosterbio.com/cell-lysis-buffer-ar0103-boster.html
https://www.bosterbio.com/cell-lysis-buffer-ar0103-boster.html
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391. 

 

 
Técnica 
colorimétrica 

 

 

Noun 

 

 
PIE 

Old Latin 

 

*teks-na- (craft) 

Colos (covering, 
to conceal) 

 

 

Chem. 

It is the technique normally used to determine the 
concentration of analyte through comparing the color 

changes of the solution. It is based on comparison of the 

color developed in a solution of the test material with that in 
a standard solution; the two solutions are observed 

simultaneously in a colorimeter, and quantitated on the basis 
of the absorption of light. 

https://medi 

cal- 
dictionary.t 

hefreedictio 

nary.com/C 

olourimetry 

 

 

Colorimetry. 

Colorimetric 

method / 
Colorometric 

technique / 

Colorimetric 

analysis. 

 

 

392. 

 
 

Técnica de 
quimioluminiscen 

cia 

 

 

Noun 

 

 
Greek 
Latin 

Tekhnicos (related to 

the one who does) 

Kymos (chemical 

product) 

Lumen (fuel matter 

on) sc (process) 

encia (quality of the 

one who acts) 

 

 

Chem. 

 
It is the emission of light as a result of a chemical reaction, 
and for detection schemes enzymes are often incorporated 

to multiply the detectable product, with the aim of 

increasing sensitivity. 

 

https://www. 

sciencedirect. 

com/topics/n 

euroscience/c 

hemilumines 

cence 

 

 
Chemiluminescen 
ce method 

 

 

 
393. 

 

Tejido 

hematopoyético 

 

 
Noun 

 

Old 

French 
Latin 

Greek 

Tissu (a ribbon, 

headband, belt of 

woven material) 
Haemo- (of 

blood) Poiēsis 
(making) 

 

 
Bio. 

The production of all types of blood cells including 

formation, development, and differentiation of blood cells. 

Prenatally, hematopoiesis occurs in the yolk sack, then in 
the liver, and lastly in the bone marrow. In the normal 

situation, hematopoiesis in adults occurs in the bone marrow 
and lymphatic tissues. 

https://ww 

w.medicine 

net.com/scr 
ipt/main/art 

.asp?article 

key=19775 

 

Hematopoiesis 

tissue 

 

 

 
394. 

 

 
Teofilina 

 

 
Noun 

 

Modern 
Latin 

Greek 

Latin 

Thea (Genus) 

 

Phullon (leaf) 

-ine (noun 
forming) 

 

 
Pharm. 

A methylxanthine derivative from tea with diuretic, smooth 
muscle relaxant, bronchial dilation, cardiac and central 

nervous system stimulant activities. Mechanistically, 

theophylline acts as a phosphodiesterase inhibitor, 
adenosine receptor blocker, and histone deacetylase 
activator. 

 
https://www. 

drugbank.ca/ 

drugs/DB002 

77 

 

 
Theophylline 

 

 

 

395. 

 

 
Terapia de 

anticoagulación 

 

 

Noun 

 

Greek 
Greek 

Latin 

Therapeia (curing, 

healing, service done 

to the sick; a waiting 

on, service) Anti- 

(against, opposed to, 

opposite of, instead) 

Coagulare (cause to 
curdle) 

 

 

Med. 

 

 
Treatment to prevent clots. It is used to prevent the 

formation of blood clots. 

 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=110 

22 

 

 
Anticoagulation 

therapy 

 

 
 

396. 

 
Tiempo de 

residencia 

 
 

Noun 

 
Latin 
Old 

French 

 
Tempus (time), 
Residere (to stay 

in a place) 

 
 

Med. 

 
The duration of persistence of a mass or substance in a 

medium or place 

https://www. 

merriam- 

webster.com/ 

dictionary/res 

idence%20ti 
me 

 
 

Residence time 

 
 

Duration 

 

397. 

 
Tiempos de 

exposición 

 

Noun 

 

Latin 

Tempus (moment, 
time) 

Expositio (Put 

something 

outside) 

 

Bio. 

 
Period of time in which an entity is exposed to external 

factors. 

 
 

https://dirae.e 

s/palabras/ 

 

Exposure time. 

 
Period of 

exposure. 

https://medical-dictionary.thefreedictionary.com/Colourimetry
https://medical-dictionary.thefreedictionary.com/Colourimetry
https://medical-dictionary.thefreedictionary.com/Colourimetry
https://medical-dictionary.thefreedictionary.com/Colourimetry
https://medical-dictionary.thefreedictionary.com/Colourimetry
https://medical-dictionary.thefreedictionary.com/Colourimetry
https://www.sciencedirect.com/topics/neuroscience/chemiluminescence
https://www.sciencedirect.com/topics/neuroscience/chemiluminescence
https://www.sciencedirect.com/topics/neuroscience/chemiluminescence
https://www.sciencedirect.com/topics/neuroscience/chemiluminescence
https://www.sciencedirect.com/topics/neuroscience/chemiluminescence
https://www.sciencedirect.com/topics/neuroscience/chemiluminescence
https://www.medicinenet.com/script/main/art.asp?articlekey=19775
https://www.medicinenet.com/script/main/art.asp?articlekey=19775
https://www.medicinenet.com/script/main/art.asp?articlekey=19775
https://www.medicinenet.com/script/main/art.asp?articlekey=19775
https://www.medicinenet.com/script/main/art.asp?articlekey=19775
https://www.medicinenet.com/script/main/art.asp?articlekey=19775
https://www.drugbank.ca/drugs/DB00277
https://www.drugbank.ca/drugs/DB00277
https://www.drugbank.ca/drugs/DB00277
https://www.drugbank.ca/drugs/DB00277
https://www.medicinenet.com/script/main/art.asp?articlekey=11022
https://www.medicinenet.com/script/main/art.asp?articlekey=11022
https://www.medicinenet.com/script/main/art.asp?articlekey=11022
https://www.medicinenet.com/script/main/art.asp?articlekey=11022
https://www.medicinenet.com/script/main/art.asp?articlekey=11022
https://www.medicinenet.com/script/main/art.asp?articlekey=11022
https://www.merriam-webster.com/dictionary/residence%20time
https://www.merriam-webster.com/dictionary/residence%20time
https://www.merriam-webster.com/dictionary/residence%20time
https://www.merriam-webster.com/dictionary/residence%20time
https://www.merriam-webster.com/dictionary/residence%20time
https://www.merriam-webster.com/dictionary/residence%20time
https://dirae.es/palabras/
https://dirae.es/palabras/
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398. 

 

Tinción 

 

Noun 

 

Latin 

 

Tincio (stain, tint) 

 
Micro 
bio. 

 

The use of a dye to color specimens for microscopic study 

https://www.t 

hefreediction 

ary.com/Stai 

n+(microbiol 

ogy) 

 

Staining 

 

 
399. 

 
Tinnitus 

 
Noun 

 
Latin 

 
Tinnire (to ring) 

 
Med. 

Noise such as buzzing, ringing, or whistling, heard in the ear 

without an external stimulus and having multiple causes 

including infection, trauma, and drugs. 

https://www.t 

hefreediction 

ary.com/tinni 

tus 

 
Tinnitus 

 

 

400. 

 

Tipifarnib 

 

Noun 

  

C27H22Cl2N4O 

 

Chem. 

It is a farnesyltransferase inhibitor. Farnesyltransferase 

inhibitors block the activity of the farnesyltransferase 

enzyme by inhibiting prenylation of the CAAX tail motif, 

which ultimately prevents Ras from binding to the 
membrane, rendering it inactive. 

 
https://en.wik 

ipedia.org/wi 

ki/Tipifarnib 

 

Tipifarnib 

 

 
 

401. 

 
Tomografía axial 

computarizada 

 
 

Noun 

 
Greek 

PIE 

Tomos (slice, 

section) *aks- (axis, 

pivot) -al (word- 

forming adjective) 

*skand- (to spring, 

leap, climb) 

 
 

Med. 

It combines data from several X-rays to produce a detailed 

image of structures inside the body. A CAT scanner emits a 
series of narrow beams through the human body as it moves 

through an arc. 

https://ww 

w.medicaln 
ewstoday.c 

om/articles/ 

153201.php 

 
Computerized 

axial tomography 
(CAT) scan 

 

 

402. 

 

Trasnaminasas 

 

Noun 

 

Latin 

Trans- (transfer) - 
amine (amino 

acid) -ātiōn 

(process, action), 

 

Bioch. 
An enzyme that catalyzes the transfer of an amino group 

from one molecule, an amino acid, to another, a keto acid, 
in the process of transamination. 

https://www. 

collinsdiction 

ary.com/dicti 

onary/english 
/transaminase 

 

Transaminases 

 
Aminotransfe 
rase. 

 

403. 

 
Tratamiento in- 
vitro 

 

Noun 

 

Latin 

Tractare (to try) 

miento (medium, 

instrument) In 
(inside) vitro 
(glass) 

 

Med. 

 
It refers to an out-of-body treatment. for example, a culture 
or test tube. 

http://etimo 

logias.dechi 
le.net/?in- 

vitro 

 

In-vitro treatment 

 
In-vitro 
method 

 

 
404. 

 

Tratamientos 
concomitantes 

 

 
Noun 

Greek 

 

Late 
Latin 

Tractare (to try) 
miento (medium, 

instrument) Com 
(with, together) 

Comitari (join as a 
companion) 

 

 
Med. 

Therapy that predates the study and is continued throughout, 

but the dosage may be modulated according to necessity; for 

example, corticosteroids in disease-modifying (DMARD) 

trials in rheumatoid arthritis, or for NSAID in trials 
involving biological agents in ankylosing spondylitis 

https://www.j 

rheum.com/si 

tes/default/fil 

es/documents 

/OMERACT 

_7-2447.pdf 

 

Concomitant 
therapy 

 

 

 
405. 

 
 

Tratamientos de 
primera línea 

 

 
Noun 

French 
Latin 

Old 
English 

Latin 

Tractare (manage, 

handle, deal with) - 

ment (noun forming) 

Fyrst (foremost, 

chief, principal) 

Linea (linen thread, 
string, plumb-line) 

 

 
Med. 

 
The initial, preferred, or best treatment for a disease. It is 

often the therapy that combines the best efficacy with the 

best safety profile and/or the lowest cost. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/first- 

line+treatme 
nt 

 
 

First-line 
treatment 

 

 
 

406. 

 
 

Triglicéridos 

 
 

Noun 

 
 

Greek 

 
Tri (tres), 

glykeros (sweet), 

ido (appereance) 

 
 

Bio. 

 
A compound consisting of three molecules of fatty acids 

bound with one molecule of glycerol; a neutral fat that is the 

usual storage form of lipids in animals. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/Trygly 

ceride 

 
 

Triglyceride 

 

https://www.thefreedictionary.com/Stain%2B(microbiology)
https://www.thefreedictionary.com/Stain%2B(microbiology)
https://www.thefreedictionary.com/Stain%2B(microbiology)
https://www.thefreedictionary.com/Stain%2B(microbiology)
https://www.thefreedictionary.com/Stain%2B(microbiology)
https://www.thefreedictionary.com/tinnitus
https://www.thefreedictionary.com/tinnitus
https://www.thefreedictionary.com/tinnitus
https://www.thefreedictionary.com/tinnitus
https://en.wikipedia.org/wiki/Tipifarnib
https://en.wikipedia.org/wiki/Tipifarnib
https://en.wikipedia.org/wiki/Tipifarnib
https://www.medicalnewstoday.com/articles/153201.php
https://www.medicalnewstoday.com/articles/153201.php
https://www.medicalnewstoday.com/articles/153201.php
https://www.medicalnewstoday.com/articles/153201.php
https://www.medicalnewstoday.com/articles/153201.php
https://www.collinsdictionary.com/dictionary/english/transaminase
https://www.collinsdictionary.com/dictionary/english/transaminase
https://www.collinsdictionary.com/dictionary/english/transaminase
https://www.collinsdictionary.com/dictionary/english/transaminase
https://www.collinsdictionary.com/dictionary/english/transaminase
http://etimologias.dechile.net/?in-vitro
http://etimologias.dechile.net/?in-vitro
http://etimologias.dechile.net/?in-vitro
http://etimologias.dechile.net/?in-vitro
https://www.jrheum.com/sites/default/files/documents/OMERACT_7-2447.pdf
https://www.jrheum.com/sites/default/files/documents/OMERACT_7-2447.pdf
https://www.jrheum.com/sites/default/files/documents/OMERACT_7-2447.pdf
https://www.jrheum.com/sites/default/files/documents/OMERACT_7-2447.pdf
https://www.jrheum.com/sites/default/files/documents/OMERACT_7-2447.pdf
https://www.jrheum.com/sites/default/files/documents/OMERACT_7-2447.pdf
https://medical-dictionary.thefreedictionary.com/first-line%2Btreatment
https://medical-dictionary.thefreedictionary.com/first-line%2Btreatment
https://medical-dictionary.thefreedictionary.com/first-line%2Btreatment
https://medical-dictionary.thefreedictionary.com/first-line%2Btreatment
https://medical-dictionary.thefreedictionary.com/first-line%2Btreatment
https://medical-dictionary.thefreedictionary.com/first-line%2Btreatment
https://medical-dictionary.thefreedictionary.com/first-line%2Btreatment
https://medical-dictionary.thefreedictionary.com/Tryglyceride
https://medical-dictionary.thefreedictionary.com/Tryglyceride
https://medical-dictionary.thefreedictionary.com/Tryglyceride
https://medical-dictionary.thefreedictionary.com/Tryglyceride
https://medical-dictionary.thefreedictionary.com/Tryglyceride
https://medical-dictionary.thefreedictionary.com/Tryglyceride
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407. 

 

Trombocitosis 

 

Noun 

Greek 

Greek 
Ancient 

Greek 

Thrombos (clot of 
blood) Kytos 

(cell) ōsis 

(abnormal 
condition) 

 

Bio. 

 

It is defined as a platelet count greater than 450,000/µL, 
which is typically considered the upper limit of the normal 

laboratory reference range of 150,000 to 450,000/µL. 

https://www.sci 

encedirect.com/ 

topics/medicine 

-and- 

dentistry/throm 

bocytosis 

 

Thrombocytosis 

 

 

 
408. 

 
 

Tromboembolia 

pulmonar 

 

 
Noun 

 
 

Greek 

Latin 

Thrombos (blood 

clot) embolos 

(stopper, plug) -ia 
(quality) 

Pulmo (lung) -ar 
(related to) 

 

 
Med. 

It is a blockage of an artery in the lungs by a substance that 
has moved from elsewhere in the body through the 

bloodstream (embolism). Symptoms may include shortness 
of breath, chest pain particularly upon breathing in, and 

coughing up blood. 

https://en.w 
ikipedia.org 

/wiki/Pulm 
onary_emb 

olism 

 
 

Pulmonary 

thromboembolism 

 

 

 
 

409. 

 

 
Trombosis en 
vena porta 

 

 
 

Noun 

 

 
Greek 
Latin Old 

French 

Thrombos (blood 
clot) -osis 

(formation) Porta 

(gate) Veine 
(vein, artery, 

pulse) 

 

 
 

Med. 

 

 
It is blockage or narrowing of the portal vein (the blood 
vessel that brings blood to the liver from the intestines) by a 

blood clot. 

https://www.ms 

dmanuals.com/ 

home/liver-and- 

gallbladder- 

disorders/blood 

-vessel- 

disorders-of- 

the-liver/portal- 

vein- 
thrombosis 

 

 
Portal vein 
thrombosis 

 

 

 

 
410. 

 

 

Trombosis 

mesentérica 

 

 

 
Noun 

 

 

Greek 

Latin 

Thrombos (blood 
clot), osis 

(formation) 
Venosus (full of 

veins) 

Mesenterium 
(middle of the 
intestine) 

 

 

 
Med. 

 

 
It is a blood clot in one or more of the major veins that drain 
blood from the intestine. The superior mesenteric vein is 

most commonly involved. 

 
https://medl 

ineplus.gov 

/ency/articl 
e/001157.ht 

m 

 

Mesenteric 
venous 

thrombosis 

(MVT) 

 

 

 

411. 

 

Trombosis 

Venosa Profunda 

(TVP) 

 

 

Noun 

 

 
Greek 

Latin 

Thrombos (blood 
clot) -osis 

(formation) 

Vena (blood pipe) 

-oso (abundant) 
Profundus (deep, 
low) 

 

 

Med. 

 

 
Deep vein thrombosis (DVT) is a blood clot in a major vein 

that usually develops in the legs and/or pelvis. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/Deep+ 

Vein+Thomb 

osis 

 

 
Deep vein 

thrombosis 

 

 
 

412. 

 
Tuberculosis 

pulmonar 

 
 

Noun 

 
Latin 

Greek 

Latin 

Tuberculum 
(lump), 

osis (disease) 

Pulmo (lung), ar 
(related to) 

 
 

Med. 

An infectious, inflammatory, reportable disease that is 
chronic in nature and usually affects the lungs (pulmonary 

tuberculosis), although it may occur in almost any part of 

the body. 

 

https://medical- 

dictionary.thefr 

eedictionary.co 

m/pulmonary+t 

uberculosis 

 
Pulmonary 

tuberculosis 

 

 

 
 

413. 

 

 
 

Tubos ACD 

 

 
 

Noun 

 

 
 

Latin 

Tubus (tube, duct) 

Acidus (acute), idus 

(perceptible by 

senses) 

Citratus (citrus) 

Dextra (to the right), 

osa (to name sugars) 

 

 
 

Bioch. 

 

BD Vacutainer Glass Blood Collection Tubes with Acid 

Citrate Dextrose (ACD). Evacuated glass blood collection 

tubes for blood banking studies, HLA phenotyping and 
DNA and paternity testing. 

https://www.fis 

hersci.com/sho 

p/products/bd- 

vacutainer- 

glass-blood- 

collection- 

tubes-acid- 

citrate- 

dextrose-acd- 
3/p-4351977 

 

 
 

ACD tubes 

 

 
Acid Citrate 

Dextrose 

(ACD) 

https://www.sciencedirect.com/topics/medicine-and-dentistry/thrombocytosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/thrombocytosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/thrombocytosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/thrombocytosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/thrombocytosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/thrombocytosis
https://en.wikipedia.org/wiki/Pulmonary_embolism
https://en.wikipedia.org/wiki/Pulmonary_embolism
https://en.wikipedia.org/wiki/Pulmonary_embolism
https://en.wikipedia.org/wiki/Pulmonary_embolism
https://en.wikipedia.org/wiki/Pulmonary_embolism
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://www.msdmanuals.com/home/liver-and-gallbladder-disorders/blood-vessel-disorders-of-the-liver/portal-vein-thrombosis
https://medlineplus.gov/ency/article/001157.htm
https://medlineplus.gov/ency/article/001157.htm
https://medlineplus.gov/ency/article/001157.htm
https://medlineplus.gov/ency/article/001157.htm
https://medlineplus.gov/ency/article/001157.htm
https://medical-dictionary.thefreedictionary.com/Deep%2BVein%2BThombosis
https://medical-dictionary.thefreedictionary.com/Deep%2BVein%2BThombosis
https://medical-dictionary.thefreedictionary.com/Deep%2BVein%2BThombosis
https://medical-dictionary.thefreedictionary.com/Deep%2BVein%2BThombosis
https://medical-dictionary.thefreedictionary.com/Deep%2BVein%2BThombosis
https://medical-dictionary.thefreedictionary.com/Deep%2BVein%2BThombosis
https://medical-dictionary.thefreedictionary.com/Deep%2BVein%2BThombosis
https://medical-dictionary.thefreedictionary.com/pulmonary%2Btuberculosis
https://medical-dictionary.thefreedictionary.com/pulmonary%2Btuberculosis
https://medical-dictionary.thefreedictionary.com/pulmonary%2Btuberculosis
https://medical-dictionary.thefreedictionary.com/pulmonary%2Btuberculosis
https://medical-dictionary.thefreedictionary.com/pulmonary%2Btuberculosis
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
https://www.fishersci.com/shop/products/bd-vacutainer-glass-blood-collection-tubes-acid-citrate-dextrose-acd-3/p-4351977
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414. 

 
 

Tubos con EDTA 

 
 

Noun 

 
 

Latin 

 
Tubus (tube, 
pipel) 

 
 

Hem. 

 
Tubes coated with spray-dried K2EDTA or K3EDTA. It 
acts as an anticoagulant, binding the calcium ions and 

interrupting the clotting cascade. 

https://shop.gbo 

.com/en/row/pr 

oducts/preanaly 

tics/venous- 

blood- 

collection/vacu 
ette-tube/edta/ 

 
 

EDTA tubes 

 

 

 

415. 

 

 

Tubos Vacutainer 

 

 

Noun 

 

 

Latin 

 

 

Tubus (tube, pipe) 

 

 

Med. 

 
It is related to vacuum blood collection tubes. It is a sterile 

glass tube with a colored rubber stopper creating a vacuum 

seal inside of the tube which facilitates drawing 
predetermined volume of liquid. Vacutainer is designed for 

venipuncture. 

https://ww 
w.hensome 

d.com/histo 

ry-and- 
meaning- 

of- 
vacutainer/ 

 

 

Vacutainer tubes 

 

 

 
416. 

 
 

Tubos Vacutainer 
SST II Advance 

 

 
Noun 

 

 
Latin 

 

 
Tubus (tube, pipe) 

 

 
Bioch. 

 
A Vacutainer blood collection tube is a sterile glass or 

plastic tube with a closure that is evacuated to create a 

vacuum inside the tube facilitating the draw of a 
predetermined volume of liquid. 

https://www.l 

inguee.es/esp 

anol- 

ingles/search 

?source=auto 

&query=vacu 

tainer 

 
 

Vacutainer SST II 
advance tubes 

 

 

 
 

417. 

 

 
 

U 

 

 
 

Noun 

 

 
 

Latin 

 

 
 

Unitas (each one) 

 

 
 

Chem. 

 

 
Unit. When the abbreviations "RU" and "U" are used, the 

abbreviation is attached to the number (for example: 2RU, 

2U). One rack unit represents a height of 44.45 mm 

https://www.bt 

b.termiumplus. 

gc.ca/tpv2alpha 

/alpha- 

eng.html?lang= 

eng&i=1&srcht 

xt=U&index=al 

t&codom2nd_ 

wet=1#resultrec 
s 

 

 
 

U 

 

 

 
418. 

 

 
Ubiquinona 

 

 
Noun 

 

 
Latin 

 
Ubique 
(everywhere, 

omnipresent) 

 

 
Bio. 

A nutrient that the body needs in small amounts to function 

and stay healthy. Ubiquinone helps mitochondria (small 
structures in the cell) make energy. It is an antioxidant that 

helps prevent cell damage caused by free radicals (highly 
reactive chemicals). 

https://www. 

cancer.gov/p 

ublications/di 

ctionaries/ca 

ncer- 

terms/def/ubi 

quinone 

 

 
Ubiquinone 

 

 
419. 

 
ug 

 
Noun 

 
Greek 

 
μικρός (small) 

 
Pharm. 

It is a unit of mass equal to one millionth (1×10−6) of a 
gram. The unit symbol is μg according to the International 

System of Units. 

https://en.w 
ikipedia.org 

/wiki/Micro 
gram 

microgram or 
microgramme 

(ug) 

 

 

420. 

 

UI 

 

Noun 

 

Latin 

Inter- (between) 

nacion (birth) -al 
(adjective 

forming) Unit 
(single) 

 

Pharm. 

It is an international unit of measurement for the amount of 

a substance, a mass or volume. It varies based on which 
substance is being measured, due to the biological activity 

or effect, for the purpose of easier comparison across 
substances. 

https://en.w 
ikipedia.org 

/wiki/Intern 

ational_unit 

 
International unit 
(IU) 

It is abbreviated 

as IU in 

English, and UI 

in Romance 

languages. 

 

421. 

 

UKE1 

 

Adj. 

  

UKE-1 cell line 

 

Bio. 

Patient had an essential thrombocythemia transformed into 

acute leukemia. The patient's initial clinical presentation 
included skin and lymph node infiltrations that were taken 

for an angiosarcoma due to positivity for CD34, CD31, and 
von Willebrand factor on immunohistology. 

 

https://www.ebi 

.ac.uk/ols/ontol 

ogies/efo/terms 

?short_form=E 

FO_0006307 

 

UKE-1 cell line 

 

https://shop.gbo.com/en/row/products/preanalytics/venous-blood-collection/vacuette-tube/edta/
https://shop.gbo.com/en/row/products/preanalytics/venous-blood-collection/vacuette-tube/edta/
https://shop.gbo.com/en/row/products/preanalytics/venous-blood-collection/vacuette-tube/edta/
https://shop.gbo.com/en/row/products/preanalytics/venous-blood-collection/vacuette-tube/edta/
https://shop.gbo.com/en/row/products/preanalytics/venous-blood-collection/vacuette-tube/edta/
https://shop.gbo.com/en/row/products/preanalytics/venous-blood-collection/vacuette-tube/edta/
https://shop.gbo.com/en/row/products/preanalytics/venous-blood-collection/vacuette-tube/edta/
https://www.hensomed.com/history-and-meaning-of-vacutainer/
https://www.hensomed.com/history-and-meaning-of-vacutainer/
https://www.hensomed.com/history-and-meaning-of-vacutainer/
https://www.hensomed.com/history-and-meaning-of-vacutainer/
https://www.hensomed.com/history-and-meaning-of-vacutainer/
https://www.hensomed.com/history-and-meaning-of-vacutainer/
https://www.hensomed.com/history-and-meaning-of-vacutainer/
https://www.linguee.es/espanol-ingles/search?source=auto&query=vacutainer
https://www.linguee.es/espanol-ingles/search?source=auto&query=vacutainer
https://www.linguee.es/espanol-ingles/search?source=auto&query=vacutainer
https://www.linguee.es/espanol-ingles/search?source=auto&query=vacutainer
https://www.linguee.es/espanol-ingles/search?source=auto&query=vacutainer
https://www.linguee.es/espanol-ingles/search?source=auto&query=vacutainer
https://www.linguee.es/espanol-ingles/search?source=auto&query=vacutainer
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.btb.termiumplus.gc.ca/tpv2alpha/alpha-eng.html?lang=eng&i=1&srchtxt=U&index=alt&codom2nd_wet=1&resultrecs
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/ubiquinone
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/ubiquinone
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/ubiquinone
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/ubiquinone
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/ubiquinone
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/ubiquinone
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/ubiquinone
https://en.wikipedia.org/wiki/Microgram
https://en.wikipedia.org/wiki/Microgram
https://en.wikipedia.org/wiki/Microgram
https://en.wikipedia.org/wiki/Microgram
https://en.wikipedia.org/wiki/International_unit
https://en.wikipedia.org/wiki/International_unit
https://en.wikipedia.org/wiki/International_unit
https://en.wikipedia.org/wiki/International_unit
https://www.ebi.ac.uk/ols/ontologies/efo/terms?short_form=EFO_0006307
https://www.ebi.ac.uk/ols/ontologies/efo/terms?short_form=EFO_0006307
https://www.ebi.ac.uk/ols/ontologies/efo/terms?short_form=EFO_0006307
https://www.ebi.ac.uk/ols/ontologies/efo/terms?short_form=EFO_0006307
https://www.ebi.ac.uk/ols/ontologies/efo/terms?short_form=EFO_0006307
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422. 

 
ul 

 
Noun 

 
Greek 

Mikros (tiny) 
Litra (twelve 

ounces unit) 

 
Bioch. 

 
Abbreviation for microliter. 

https://es.wik 

ipedia.org/wi 

ki/Microlitro 

 
ul. 

 

 

 

423. 

 

 

Valor P50 

 

 

Noun 

 

 

Latin 

 

Valere (be strong, 
be well; be of 

value, be worth) 

 

 

Bio. 

 

It is the oxyhemoglobin dissociation curve shows the 

relationship between the hemoglobin saturation (SO2) at 

different oxygen tensions (PO2). The P50 is the oxygen 

tension at which hemoglobin is 50% saturated. The normal 
P50 is 26.7 mm Hg. 

https://ww 
w.openanes 

thesia.org/p 
50_of_hem 

oglobin_fac 

tors_influen 
cing/ 

 

 

P50 value 

 

 

P50 rate 

 

 

 

424. 

 

 

 

Valoración 

 

 

 

Noun 

 

 

 

Latin 

 

 

Valere (to stay 

healthy), coin 

(action) 

 

 

 

Med. 

 

Medical assessment means a visual and physical inspection 
of the patient, noting deviations from the norm, and a 

statement of the patient’s mental and physical condition that 

can be amendable to or resolved by appropriate actions of 
the provider. 

https://www.la 

winsider.com/d 

ictionary/medic 

al- 

assessment#:~:t 

ext=Medical%2 

0assessment%2 

0means%20a% 

20visual,approp 

riate%20actions 

%20of%20the 
%20provider 

 

 

 
Medical 
assessment 

 

 
 

425. 

 
 

Valores normales 

 
 

Noun 

 
 

Latin 

 
Valere (strong) 

Normalis (rule, 

model) 

 
 

Med. 

 
Outmoded term for a set of laboratory test values used to 

characterize apparently healthy people; replaced by 

reference values. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/norma 

l+values 

 
 

Normal values 

 

 

 
426. 

 
VCM (volumen 

corpuscular 

medio) 

 

 
Noun 

 

 
Latin 

Voluminis (roll) 
Corpus (body) 

culus (little) 
Medius (middle, 

average) 

 

 
Bio. 

 
 

The average volume of red cells, calculated from the 

hematocrit and the red cell count, in erythrocyte indices. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/mean+ 

corpuscular+ 

volume 

 
MCV (Mean 

Corpuscular 

Volume) 

 

 

427. 

 

Vena antecubital 

 

Noun 

 

Latin 

Vena (blood line) 

Ante (in front, 

preceding), 
cubitus (elbow), al 
(related to) 

 

Bio. 

The cephalic vein is a superficial vein in the arm. It 

communicates with the basilic vein via the median cubital 

vein at the elbow and is located in the superficial fascia 
along the anterolateral surface of the biceps brachii muscle. 

https://en.w 

ikipedia.org 

/wiki/Ceph 
alic_vein 

 

Antecubital vein 

 

 

 

 
428. 

 

 

Vena del pliegue 

del codo 

 

 

 
Noun 

 

 

 
Latin 

 

 
Vena (blood line) 

Plicare (to fold) 

Cubitus (elbow) 

 

 

 
Bio 

 

 
It is the superficial vein overlying the bicipital aponeurosis 

in the roof of the cubital fossa, commonly cannulated for 

intravenous access. 

https://radiopae 

dia.org/articles/ 

median-cubital- 

vein#:~:text=T 

he%20median 

%20cubital%20 

vein%20is,ante 

brachial%2C% 

20basilic%20an 

d%20cephalic 
%20veins 

 

 

Median cubital 

vein 

 

https://es.wikipedia.org/wiki/Microlitro
https://es.wikipedia.org/wiki/Microlitro
https://es.wikipedia.org/wiki/Microlitro
https://www.openanesthesia.org/p50_of_hemoglobin_factors_influencing/
https://www.openanesthesia.org/p50_of_hemoglobin_factors_influencing/
https://www.openanesthesia.org/p50_of_hemoglobin_factors_influencing/
https://www.openanesthesia.org/p50_of_hemoglobin_factors_influencing/
https://www.openanesthesia.org/p50_of_hemoglobin_factors_influencing/
https://www.openanesthesia.org/p50_of_hemoglobin_factors_influencing/
https://www.openanesthesia.org/p50_of_hemoglobin_factors_influencing/
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://www.lawinsider.com/dictionary/medical-assessment#%3A~%3Atext%3DMedical%20assessment%20means%20a%20visual%2Cappropriate%20actions%20of%20the%20provider
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/normal%2Bvalues
https://medical-dictionary.thefreedictionary.com/mean%2Bcorpuscular%2Bvolume
https://medical-dictionary.thefreedictionary.com/mean%2Bcorpuscular%2Bvolume
https://medical-dictionary.thefreedictionary.com/mean%2Bcorpuscular%2Bvolume
https://medical-dictionary.thefreedictionary.com/mean%2Bcorpuscular%2Bvolume
https://medical-dictionary.thefreedictionary.com/mean%2Bcorpuscular%2Bvolume
https://medical-dictionary.thefreedictionary.com/mean%2Bcorpuscular%2Bvolume
https://medical-dictionary.thefreedictionary.com/mean%2Bcorpuscular%2Bvolume
https://en.wikipedia.org/wiki/Cephalic_vein
https://en.wikipedia.org/wiki/Cephalic_vein
https://en.wikipedia.org/wiki/Cephalic_vein
https://en.wikipedia.org/wiki/Cephalic_vein
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
https://radiopaedia.org/articles/median-cubital-vein#%3A~%3Atext%3DThe%20median%20cubital%20vein%20is%2Cantebrachial%2C%20basilic%20and%20cephalic%20veins
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429. 

 

Vena porta 

 

Noun 

 
Latin Old 
French 

 
Vena (blood line), 
Porta (gate) 

 

Bio. 

 
It is a vein that collects blood from one part of the body and 
distributes it in another through capillaries. 

https://www. 

merriam- 

webster.com/ 

dictionary/po 

rtal%20vein 

 

Portal vein 

 

 

 

 

430. 

 

 

 
Via de 

señalización 

 

 

 

Noun 

 

 

 

Latin 

 

Via (line, road) 

*sekw- (to follow) 
-al (of, like, 
related to, 

pertaining to) 

 

 

 

Bioch. 

It describes a group of molecules in a cell that work together 

to control one or more cell functions, such as cell division 
or cell death. After the first molecule in a pathway receives 

a signal, it activates another molecule. This process is 

repeated until the last molecule is activated and the cell 
function is carried out. Abnormal activation of signaling 

pathways can lead to cancer, and drugs are being developed 

to block these pathways. These drugs may help block cancer 
cell growth and kill cancer cells. 

 
https://www. 

cancer.gov/p 

ublications/di 

ctionaries/ca 

ncer- 

terms/def/sig 

naling- 

pathway 

 

 

 

Signaling pathway 

 

 

431. 

 
Vía del 
mevalonato 

 

Noun 

 

Latin 

Vea (line, road) 

Metil (CH3) valo 

(valeric 
C5H10O2) ato 
(highest valence) 

 

Chem. 

The mevalonate pathway, also known as the isoprenoid 

pathway or HMG-CoA reductase pathway or target of 

statins is an essential metabolic pathway present in 
eukaryotes,   archaea,   and   some   bacteria.   A molecular 
precursor of many endogenous molecules, e.g., cholesterol. 

https://en.w 

ikipedia.org 

/wiki/Meva 
lonate_path 
way 

 
Mevalonate 
pathway 

 
Mevalonate 
route. 

 
432. 

 
Via endovenosa 

 
Noun 

 
Latin 

Greek 

Intra- (within, 
inside) Vena 

(vein, blood way) 
Oso (abundant) 

 
Med. 

Into a vein. Intravenous (IV) medications are solutions 
administered directly into the venous circulation via a 

syringe or intravenous catheter (tube). 

https://www.me 

dicinenet.com/s 

cript/main/art.a 

sp?articlekey=4 

021 

 
Intravenous (IV) 

 

 

 

 
 

433. 

 

 

 
 

Vía HIF 

 

 

 
 

Noun 

 

 

 
 

Latin 

Via (pathway, route) 

Hypo (under, 

beneath; up from 

under; lesser 

oxidation) Oxys 

(sharp, acid) 

In (into, in), ducere 

(to lead), ible (be 

able to) 

Factum (to do), tor 

(agent) 

 

 

 
 

Bio. 

 

 
 

Hypoxia-inducible factors (HIFs) are transcription factors 

that respond to decreases in available oxygen in the cellular 
environment, or hypoxia. 

 
https://ency 

clopedia.th 

efreediction 
ary.com/Hy 

poxia+indu 

cible+factor 

s 

 

 

 
Hypoxia-inducible 
factor 

 

 

 
434. 

 

 
Via intestinal 

 

 
Noun 

 

 
Latin 

 
 

Vea (line, road) 

Intestina (insides) 

 

 
Bio. 

 
 

Place where there is a movement of nutrients from the small 

intestine into the blood supply. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/intesti 

nal+absorptio 

n 

 

 
Intestinal route. 

 
In context 

refers to 

intestinal 
absorption 

 

435. 

 

Viabilidad 

 

Noun 

 

French 

 
Viable "capable of 

life" 

 

Med. 

 

The quality or state of being viable: such as: the ability to 
function adequately, the ability to succeed or be sustained, 

and the ability to live, grow, and develop. 

https://ww 

w.merriam- 
webster.co 

m/dictionar 

y/viability 

 

Viability 

 

Viable 

https://www.merriam-webster.com/dictionary/portal%20vein
https://www.merriam-webster.com/dictionary/portal%20vein
https://www.merriam-webster.com/dictionary/portal%20vein
https://www.merriam-webster.com/dictionary/portal%20vein
https://www.merriam-webster.com/dictionary/portal%20vein
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/signaling-pathway
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/signaling-pathway
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/signaling-pathway
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/signaling-pathway
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/signaling-pathway
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/signaling-pathway
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/signaling-pathway
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/signaling-pathway
https://en.wikipedia.org/wiki/Mevalonate_pathway
https://en.wikipedia.org/wiki/Mevalonate_pathway
https://en.wikipedia.org/wiki/Mevalonate_pathway
https://en.wikipedia.org/wiki/Mevalonate_pathway
https://en.wikipedia.org/wiki/Mevalonate_pathway
https://www.medicinenet.com/script/main/art.asp?articlekey=4021
https://www.medicinenet.com/script/main/art.asp?articlekey=4021
https://www.medicinenet.com/script/main/art.asp?articlekey=4021
https://www.medicinenet.com/script/main/art.asp?articlekey=4021
https://www.medicinenet.com/script/main/art.asp?articlekey=4021
https://encyclopedia.thefreedictionary.com/Hypoxia%2Binducible%2Bfactors
https://encyclopedia.thefreedictionary.com/Hypoxia%2Binducible%2Bfactors
https://encyclopedia.thefreedictionary.com/Hypoxia%2Binducible%2Bfactors
https://encyclopedia.thefreedictionary.com/Hypoxia%2Binducible%2Bfactors
https://encyclopedia.thefreedictionary.com/Hypoxia%2Binducible%2Bfactors
https://encyclopedia.thefreedictionary.com/Hypoxia%2Binducible%2Bfactors
https://encyclopedia.thefreedictionary.com/Hypoxia%2Binducible%2Bfactors
https://medical-dictionary.thefreedictionary.com/intestinal%2Babsorption
https://medical-dictionary.thefreedictionary.com/intestinal%2Babsorption
https://medical-dictionary.thefreedictionary.com/intestinal%2Babsorption
https://medical-dictionary.thefreedictionary.com/intestinal%2Babsorption
https://medical-dictionary.thefreedictionary.com/intestinal%2Babsorption
https://medical-dictionary.thefreedictionary.com/intestinal%2Babsorption
https://medical-dictionary.thefreedictionary.com/intestinal%2Babsorption
https://www.merriam-webster.com/dictionary/viability
https://www.merriam-webster.com/dictionary/viability
https://www.merriam-webster.com/dictionary/viability
https://www.merriam-webster.com/dictionary/viability
https://www.merriam-webster.com/dictionary/viability
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436. 

 
 

Visión borrosa 

 
 

Noun 

 
 

Latin 

Visio (to see) - 
tion (action) 

Burra (without 

value) -oso 
(quality of) 

 
 

Med. 

 
Lack of sharpness of vision with, as a result, the inability to 
see fine detail. 

https://www. 

medicinenet. 

com/script/m 

ain/art.asp?ar 

ticlekey=260 
99 

 
 

Blurred vision 

 

 

 
437. 

 

 
VO 

 

 
Noun 

 

 
Latin 

 

Via (line, road) 
Oris (boca) 

 

 
Med. 

 

By or through the mouth, denoting a method of delivering 
medication. 

https://medi 
cal- 

dictionary.t 

hefreedictio 
nary.com/p 
er+os 

 

 
PO (Per os.) 

 
Acronym for 

"via oral" in 

Spanish 

 

 
438. 

 

 
Warfarina 

 

 
Noun 

 

Modern 
English 

WARF, acronym 
from Wisconsin 

Alumni Research 
Foundation 

arin (coumarin 
substance) 

 

 
Pharm. 

 

It is an anticoagulant (blood thinner). Warfarin reduces the 
formation of blood clots. It is used to treat or prevent blood 

clots in veins or arteries, which can reduce the risk of stroke, 

heart attack, or other serious conditions. 

 

https://ww 
w.drugs.co 

m/warfarin. 

html 

 

 
Warfarin 

 

 
 

439. 

 
 

Western blot 

 
 

Noun 

Old 
English 

 

Old 

French 

Westerne (coming 
from west) 

Blot (block, 
patch) 

 
 

Med. 

An assay that detects specific proteins within a protein 
mixture by a multistep process consisting of electrophoresis 

on a slab gel, transfer of the proteins on the gel to a 

membrane followed by identification of the specific 
proteins by antibody staining. 

https://medic 

al- 

dictionary.the 

freedictionar 

y.com/Weste 
rn+blot 

 
 

Western blot 

 

 

https://www.medicinenet.com/script/main/art.asp?articlekey=26099
https://www.medicinenet.com/script/main/art.asp?articlekey=26099
https://www.medicinenet.com/script/main/art.asp?articlekey=26099
https://www.medicinenet.com/script/main/art.asp?articlekey=26099
https://www.medicinenet.com/script/main/art.asp?articlekey=26099
https://www.medicinenet.com/script/main/art.asp?articlekey=26099
https://medical-dictionary.thefreedictionary.com/per%2Bos
https://medical-dictionary.thefreedictionary.com/per%2Bos
https://medical-dictionary.thefreedictionary.com/per%2Bos
https://medical-dictionary.thefreedictionary.com/per%2Bos
https://medical-dictionary.thefreedictionary.com/per%2Bos
https://medical-dictionary.thefreedictionary.com/per%2Bos
https://www.drugs.com/warfarin.html
https://www.drugs.com/warfarin.html
https://www.drugs.com/warfarin.html
https://www.drugs.com/warfarin.html
https://medical-dictionary.thefreedictionary.com/Western%2Bblot
https://medical-dictionary.thefreedictionary.com/Western%2Bblot
https://medical-dictionary.thefreedictionary.com/Western%2Bblot
https://medical-dictionary.thefreedictionary.com/Western%2Bblot
https://medical-dictionary.thefreedictionary.com/Western%2Bblot
https://medical-dictionary.thefreedictionary.com/Western%2Bblot
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GLOSSARY 
 

 

A 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 
 

Acción 

farmacológica 

 
 

Pharmacological 

action 

 

 
Noun 

The specific biochemical interaction through 

which a drug substance produces its 

pharmacological effect. A mechanism of action 

usually includes mention of the specific 

molecular targets to which the drug binds, such 

as an enzyme or receptor. 

 

 
Acetazolamida 

 

 
Acetazolamide 

 

 
Noun 

It is a sulfonamide derivative with diuretic, 

antiglaucoma, and anticonvulsant properties. It 

is a non-competitive inhibitor of carbonic 

anhydrase, an enzyme found in cells in the 

proximal tube of the kidney, the eye, and glial 
cells. 

 
Ácido úrico 

 
Uric acid 

 
Noun 

The main excretory end product of protein 

metabolism in certain species. Uric acid is 

derived from purines. 

 
Ácido 

valproico 

 
 

Valporic acid 

 
 

Noun 

It is used to treat bipolar disorder. It's 

occasionally used to prevent migraine headaches 

and can also be used to treat epilepsy. It may 

cause serious or life-threatening damage 
to the pancreas. 

 
Acidosis 

respiratoria 

 
Respiratory 

acidosis 

 

Noun 

It is a condition that occurs when the lungs 

cannot remove all of the carbon dioxide the body 

produces. This causes body fluids, especially the 

blood, to become too acidic. 

Actividad 

antiplaquetaria 

Antiplatelet 

activity 

 

Noun 
Preventing or inhibiting platelets from adhering 

to each other. 

 
Actividad 

antiproliferativa 

 
Antiproliferative 

activity. 

 
 

Noun 

Substance that prevents cell reproduction, 

commonly refers to substances that prevent the 

reproduction of cancer cells, although they can 

act on normal cells, such as bone marrow, 
intestinal, skin or hair. 

Adaptación 

genética 

Genetic 

adaptation 

 
Noun 

Being adapted, fitted under certain 

circumstances. 

Related to gens. 

 
Afinidad de la 

hemoglobina 

 
Hemoglobin 

affinity 

 

Noun 

The oxyhemoglobin dissociation curve relates 

oxygen saturation (SO2) and partial pressure of 

oxygen in the blood (PO2), and is determined 

by. 

 

Agravan 
 

Aggravate 
 

Verb 
 

To cause a patient's condition to deteriorate. 
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AKT 

 
 

AKT 

 
 

Adjective 

It is a serine/threonine-specific protein kinase 

that plays a key role in multiple cellular 

processes such as glucose metabolism, 

apoptosis, cell proliferation, transcription and 

cell migration. 

Al diagnóstico At diagnosis Noun 
Refers to the test developed at the moment of 

diagnosis. 

 

 
Almitrina 

 

 
Almitrine 

 

 
Noun 

A diphenylmethylpiperazine derivative 

classified as a respiratory stimulant by the ATC. 

The drug increases arterial oxygen tension while 

decreasing arterial carbon dioxide tension in 

patients with chronic obstructive pulmonary 

disease. 

 

Alteraciones 

del estado de la 

conciencia 

 

Altered level of 

consciousness 

(ALOC) 

 
 

Noun 

The state where a person is not as awake, alert, 

or able to understand or react as normally. 

ALOC can be caused by a head injury, 

medicines, alcohol or drugs, dehydration, or 

some diseases, such as diabetes. 

Alteraciones en 

la hemostasia 

Hemostasis 

abnormalities 

 

Noun 
It refers to the abnormal situations where 

excessive bleeding or late bleeding is found. 

Altura de 

radicatoria 

 
Living altitude 

 
Noun 

Place, at certain altitude, place where a group of 

people settles. 

Altura de 

residencia 

 

Altitude. Height. 
 

Noun 
The distance from the top to the bottom of 

something. Height above sea level. 

 
Amerindios 

 
Amerindian 

 
Adjective 

A member of one of the indigenous peoples of 

the Americas (used chiefly in anthropological 

and linguistic contexts). 

 
 

Analgésicos 

 
 

Analgesics 

 
 

Noun 

Medicines used to relieve pain. They are also 

known as painkillers or pain relievers. 

Technically, medication that provides relief 

from pain without putting you to sleep or 
making you lose consciousness. 

 

Anamnesis 
 

Anamnesis 
 

Noun 
A medical or psychiatric patient case history, 

particularly using the patient's recollections. 

 
Anclamiento de 

los EpoR 

 
 

EpoR anchor 

 
 

Noun 

The erythropoietin receptor (EpoR) is a protein 

that in humans is encoded by the EPOR gene. 

Anchor means a scaffold within the cell or its 

membranes, on which enzymes or other 

important molecules are suspended. 

Andinos Andean people Noun 
From the Andes mountain range. Person who is 

originally from the Andes. 

 
Andrógenos 

 
Androgens 

 
Noun 

A male sex hormone that promotes the 

development and maintenance of the male sex 

characteristics. The major androgen is 
testosterone. 
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Anemia 

ferropénica 

 

Iron deficiency 

anemia 

 
Noun 

It is a common type of anemia. It is a condition 

in which blood lacks adequate healthy red blood 

cells. Red blood cells carry oxygen to the body's 

tissues. 

 

Anexina 

V/7AAD 

Annexin V/7- 

amino- 

actinomycin D 

staining 

 

 
Noun 

It is a convenient way to discriminate early 

apoptosis from late apoptosis and necrosis. Early 

apoptotic cells express phosphatidylserines (PS) 

on the outer leaflet of the plasma membrane. 

 
Annealing 

 
Annealing 

 
Noun 

To subject (glass or metal) to a process of 

heating and slow cooling in order to toughen and 

reduce brittleness. 

 

 
Anti CD34 

 

 
Anti CD34 

 

 
Noun 

CD34 is a type I membrane protein with a 

molecular mass of approximately 110 kDa. This 

antigen is associated with human hematopoietic 

progenitor cells and is a differentiation stage- 

specific leukocyte antigen. 

 

Antiagregantes 

plaquetarios 

Platelet 

antiaggregant. 

Antiplatelet drug. 

 
Noun 

 

A medicine, such as aspirin, that prevents 

platelets from forming blood clots. 

 

 
Anticuerpo 

CD34 

 

 

CD34 antibodies 

 

 

Noun 

Monoclonal antibodies used in immunotherapy 

are produced artificially from a cell clone 

therefore consist of a single type of 

immunoglobulin. Targeted against B-cell 

antigens, and are used in the treatment of B-cell 

Non-Hodgkin's lymphoma. 

Anti- 

hipertensivos 

 
Antihypertensive 

 
Noun 

Something that reduces high blood pressure 

(hypertension). It is a class of drugs that are used 

to treat hypertension (high blood pressure). 

 
Anti-invasivos 

 
Anti-invasive 

 
Noun 

Of or relating to work against a disease or 

condition that has a tendency to spread, 

especially into healthy tissue 

 
Apoptosis 

 
Apoptosis 

 
Noun 

A form of cell death in which a programmed 

sequence of events leads to cells elimination 

without releasing harmful substances into the 

surrounding area. 

 

 
Apoptosis 

normal 

 

 
Mid Phase of 

Apoptosis 

 

 
 

Noun 

The middle phase of apoptosis is characterized 

by liberated B-cell lymphoma 2 (Bcl-2) family 

members Bcl-2 homologous antagonist killer 

(BAK) and Bcl-2 -associated x protein (BAX) as 

well as active caspase-8. It involves significant 

alterations to mitochondria and cell membrane 

as well as caspase activation. 
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Apoptosis 

retardada 

 

Delayed 

apoptosis 

 

 
Noun 

Phase in which cells suffer of "replicative 

stress", in which DNA replication in cells is 

accompanied by stalling and collapse of the 

replication fork and signaling in response to 

DNA damage and premature mitosis. 

 

Apoptosis 

tardía 

 

Late phase of 

Apoptosis 

 

 
Noun 

The late stage of apoptosis is characterized by 

DNA fragmentation (karyorrhexis), which starts 

upon completion of nuclear condensation 

(pyknosis). It is mediated by both caspase 

dependent and independent routes. 

 
Arteria radial 

 
Radial artery 

 
Noun 

Branch of the brachial artery beginning below 

the elbow and extending down the forearm 

around the wrist and into the palm. 

 
 

ASA 

 

ASA 
(acetylsalicylic 

acid) 

 
 

Noun 

Acetylsalicylic acid, a common nonsteroidal 

antiinflammatory drug used to relieve pain and 

reduce fever, and specifically prescribed for 

rheumatic and arthritic disorders. 

 
Asma bronquial 

 
Bronchial asthma 

 
Noun 

It is a chronic, inflammatory disease of the 

respiratory tract, which is characterized by 

bronchial hyperreactivity and respiratory 
obstruction. 

Aspirado Aspiration Noun 
The sucking of fluid or foreign matter into the 

air passages of the body. 

 

 

Aspirado de 

medula ósea 

 

 

Bone marrow 

aspiration 

 

 

 
Noun 

A procedure in which a small sample of bone 

marrow is removed, usually from the hip bone, 

breastbone, or thigh bone. Then, a special wide 

needle is pushed into the bone. A sample of 

liquid bone marrow is removed with a syringe 

attached to the needle. This procedure may be 

done at the same time as a bone marrow biopsy. 

 

 

Atorvastatina 

 

 

Atorvastatin 

 

 

Noun 

It is used along with a proper diet to help lower 

"bad" cholesterol and fats (such as LDL, 

triglycerides) and raise "good" cholesterol 

(HDL) in the blood. It belongs to a group of 

drugs known as "statins." It works by reducing 

the amount of cholesterol made by the liver. 

Ausencia de 

adaptación 

genética 

Absence of 

genetic 

adaptation 

 
Noun 

Absence of being adapted, fitted under certain 

circumstances. 

Related to gens. 
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Azul billante de 

cresil 

 

 
Brilliant cresyl 

blue 

 

 

Noun 

It is an organic tetrachlorozincate salt having 3- 

amino-7-(diethylamino)-2-methylphenoxazin- 

5-ium as the counterion. Used for the staining of 

reticulocytes and platelets. It has a role as a 

histological dye and a fluorochrome. It contains 

a brilliant cresyl blue (1+). 

 

Azul tripan 

 

Trypan blue 

 

Noun 

A dye obtained from tolidine absorbed by the 

macrophages of the reticuloendothelial system 

and is therefore used for staining cells in 

biological research 

 

 
 

B 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 

Baja 

prevalencia 

 
Low prevalence 

 
Noun 

Low number of cases of a disease existing in a 

given population at a specific period of time 

(period prevalence) or at a particular moment in 

time. 

 
Bajo peso 

neonatal 

 
 

Low birth weight 

 
 

Noun 

It describes babies who are born weighing less 

than 5 pounds, 8 ounces (2,500 grams). An 

average newborn usually weighs about 8 

pounds. 

 
 

Banda bp 

 
 

Bp band 

 
 

Noun 

It refers to a pair of complementary bases, each 

base present on a different strand of the 

molecule. Eg AT and GC. Kpb refers to 

thousands of base pairs. Mbp refers to mega base 

pairs. 

 
BFU-E 

 
BFU-E 

 
Noun 

Burst-forming unit-erythroid (BFU-E) erythroid 

progenitors traditionally defined by colony 

assays. 

BFU-E 

Endógenas 

Endogenous 

BFU-E 

 
Noun 

Burst-forming unit-erythroid (BFU-E) 

originated or produced within the organism, 

tissue, or cell. 

 
Bilirrubina 

indirecta 

 
 

Indirect bilirubin 

 
 

Noun 

It is formed by the breakdown of hemoglobin in 

the red blood cells. The liver converts this 

bilirubin into direct bilirubin, which can then be 

released into the intestine by the gallbladder for 
elimination. 

 
 

Bilirrubinas 

 
 

Bilirubin 

 
 

Noun 

The orange-yellow pigment of bile, formed 

principally by the breakdown of hemoglobin in 

red blood cells after termination of their normal 

lifespan. 
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Bolsa de 

transfusión 

sanguínea 

 
Blood bag 

 
Noun 

 

A device used in the collection or processing the 

blood transfusion. 

 

 

BPG mutasa 

 

 
BPG mutase 

(BGPM) 

 

 

Noun 

An enzyme unique to erythrocytes and placental 

cells. A mutase and a phosphatase function, but 

these are much less active, in contrast to its 

glycolitic cousin, phosphoglycerate mutase 

(PGM), which favors these two functions, but 

can also catalyze the synthesis of 2,3-BPG to a 
lesser extent. 

 

 
 

C 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 

 
Cajas petri 

 

 
Petri dishes 

 

 
Noun 

It is a round, shallow, flat-bottomed transparent 

glass or plastic dish with vertical sides and a 

similar but slightly larger dish that forms a 

cover; used for the culture of microorganisms on 

solid media and for tissue cell cultures. 

Cardiopatías Cardiopathology Noun Suffering in the heart. 

 
 

Cardiopulmona 

res 

 

 
Cardiopulmonary 

 
 

Adjectiv 

e 

A range of serious disorders that affect the heart 

(“cardio-”) and lungs (“-pulmonary”). The two- 

primary tobacco-related cardiopulmonary 

diseases are Cardiovascular Disease (CVD) and 

Chronic Obstructive Pulmonary Disorder 

(COPD). 

 
 

Caspasa 3 

 
 

Caspase 3 

 
 

Noun 

Short prodomain caspase with effector role in 

apoptosis. It is activated by initiating caspases 

such as caspase 9. Due to multiple alternate 

cleavage and plaster of its RNA, there are 
various isoforms of this protein. 

 
Caucásicos 

 
Caucasian 

Adjectiv 

e 

Belonging to the races of people who have skin 

that is of a pale color. 

 

 
Cefaleas 

 

 
Headache 

 

 
Noun 

It should encompass all aches and pains located 

in the head, but in practice its application is 

restricted to discomfort in the region of the 

cranial vault. Facial, lingual, and pharyngeal 

pains are put aside as something different. 

 

Células 

mononucleadas 

 
Mononuclear cell 

 
Noun 

A cell with a single spherical or near-spherical 

nucleus, as distinct from one with a lobed 

nucleus as in the case of the polymorphs. 
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Células 

Progenitoras 

Hematopoyétic 

as 

Hematopoietic 

stem cells 

(HSCs) 

Hematopoietic 

progenitor cells. 

 

 
Noun 

 

Mother cells in charge to produce white and red 

cells as well as platelets. 

 
Centrifugación 

 
Centrifugation 

 
Noun 

It is the process of separating lighter portions of 

a solution, mixture, or suspension from the 

heavier portions by centrifugal force. 

 
Chirrido 

 
Chirp 

 
Noun 

A chirping sound, esp that made by a bird. To 

make a characteristic short, sharp sound, as 

small birds and certain insects. 

 

 
Cianosis 

 

 
Cyanosis 

 

 
Noun 

It is a bluish color of mucous membranes and/or 

skin. While this is most frequently attributable 

to increased amounts of unoxygenated 

hemoglobin (deoxyhemoglobin) in the 

vasculature, there are other causes of bluish skin 

color. 

 
Cianosis 

periférica 

 
Peripheral 

cyanosis 

 

Noun 

Condition where there is a bluish discoloration 

in hands or feet. It is usually caused by low 

oxygen levels in the red blood cells or problems 

getting oxygenated blood body. 

Citocinas 

hematopoyética 

s 

 
Hematopoietic 

cytosine 

 

Noun 

 
Chemical compound used by cells to produce 

main components of DNA and RNA. 

 

 
Citometría 

 

 
Cytometry 

 

 
Noun 

The counting and measuring of cells, especially 

the counting and analysis of cell size, 

morphology, and other characteristics, 

traditionally performed using a standardized 

glass slide or small glass chamber of known 
volume. 

 

 
Citometría de 

flujo 

 

 

Flow cytometry 

 

 

Noun 

Kind of cytometry performed by suspending 

cells in a liquid and passing them through a light 

beam, often after applying fluorescent stains. 

The measured characteristics of the scattered 

light correlate with cell properties such as 

volume, morphology, and pigmentation. 

Citómetro 

de flujo 

FACSCAN 

 
FACScan flow 

cytometer 

 

Noun 

A device used to count and measure cells, 

especially blood cells, either visually (with a 

microscope) or automatically (as in flow 

cytometry). 

Colonias 

eritroides 

Colony-forming 

unit-erythroid 

(CFU-E) 

 
Noun 

Erythroid progenitor traditionally defined by 

colony assays (CFU-E) 
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Comorbilidades 

 

Comorbidities 

 

Noun 

The presence of co-existing or additional 

diseases with reference to an initial diagnosis or 

with reference to the index condition that is the 

subject of study. 

 

 
Complicaciones 

sistémicas 

 

 
Systemic 

complications 

 

 
 

Noun 

Systemic means affecting the entire body, rather 

than a single organ or body part. Complications 

generally involve a worsening in severity of 

disease or the development of new signs, 

symptoms, or pathological changes which may 

become widespread throughout the body and 

affect other organ systems. 

 

 
Concentración 

elevada 

 

 
High 

concentration 

 

 

Noun 

A relatively large quantity of substance present 

in a unit amount of a mixture. Usually, this 

means there is a lot of a solute dissolved in a 

given solvent. A concentrated solution contains 

the maximum amount of solute that can be 

dissolved. 

 
Consulta 

médica 

 
Medical 

consultation 

 

Noun 

A procedure whereby, upon request a doctor 

reviews a patient's medical history, examines the 

patient, and makes recommendations as to care 

and treatment. 

 
Consultorio 

externo 

 

Outpatient office 

 

Noun 

The part of a hospital designed for the treatment 

of outpatients, people with health problems who 

visit the hospital for diagnosis or treatment. 

 

Contador 

hematológico 

automático 

 

Automated 

hematology 

analyzers 

 

 

Noun 

They are being used predominantly for cell 

counts and differential leukocyte analysis. They 

are now available with an integrated reticulocyte 

count analysis with the routine complete blood 

count analysis which not only provides the 

reticulocyte. 

Controles 

normales 

Normal control. 

Normal values. 

 
Noun 

Outmoded term for a set of laboratory test values 

used to characterize apparently healthy people; 

replaced by reference values. 

 

Corticoides 
 

Corticoid 
 

Noun 
A steroid hormone produced by the adrenal 

cortex or synthesized. 

 

 
CPH 

 
Hematopoietic 

progenitor cells 

(HPCs) 

 

 
Noun 

Cells present in blood and bone marrow. HPCs 

are capable of forming mature blood cells, such 

as red blood cells (the cells that carry oxygen), 

platelets (the cells that help stop bleeding) and 

white blood cells (the cells that fight infections). 

 

Creatinina 

 

Creatinine 

 

Noun 

A chemical waste molecule that is generated 

from muscle metabolism. It is produced from 

creatine, a molecule of major importance for 

energy production in muscles. 
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Criterios 

estandarizados 

 

Standardized 

criteria 

 

 
Noun 

Any standardized clinical assessment, method, 

procedure, intervention or measurement of 

known validity and reliability which is generally 

taken to be the best available, against which new 

tests or results and protocols are compared 

 
Cuadro clínico 

 
Clinical picture 

 
Noun 

All the information relating to a disease, 

disorder, or a patient's state and the 

interpretation of which leads to a specific 
diagnosis. 

Cuantificación Quantification Noun To determine or express the quantity of. 

 
Cultivos 

 
Culture 

 
Noun 

The growing of microorganisms, tissue cells, or 

other living matter in a specially prepared 

nutrient medium. 

 

 

 

D 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 
Daño pulmonar 

leve 

 
Mild lung 

damage 

 

 
Noun 

Refers to any problem in the lungs that prevents 

the lungs from working properly. There are three 

main types of lung disease: air diseases, lung 

tissue diseases, lung circulation diseases. 

 
Deficiencia 

 
Deficiency 

 
Noun 

A lack or shortage; a condition characterized by 

the presence of less than the normal or necessary 

supply or competence 

 

 
 

Deficiencia de 

2,3 BPG mutasa 

 

 
 

Deficiency of 2,3 

BPGM 

 

 

 
Noun 

Deficiency of BPGM results in decreased levels 

of 2,3-BPG because BPGM regulates the 

concentration of 2,3-BPG (also known as 2,3- 

DPG) of erythrocytes. The consequent left shift 

of the oxygen dissociation curve increases 

hemoglobin affinity for oxygen, thus resulting in 

decreased delivery of oxygen into the peripheral 

tissues and compensatory polycythemia. 

 

Depleción 
 

Depletion 
 

Noun 

The act or process of emptying, removal of a 

fluid, as the blood. Exhausted state which results 
from excessive loss of blood. 

 
Deshidrogenasa 

láctica 

 
Lactate 

dehydrogenase 

 
 

Noun 

It is an enzyme found in almost all body tissues. 

It plays an important role in cellular respiration, 

the process by which glucose (sugar) from food 

is converted into usable energy for our cells. 

Deterioro de la 

salud 

Deterioration of 

health 
Noun 

State that involves failure of health, chronic 

diseases that often get worse. 
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Diabetes 

Mellitus 

 
Diabetes Mellitus 

 
Noun 

More commonly referred to as "diabetes". It is a 

chronic disease associated with abnormally high 

levels of the sugar glucose in the blood. 

 

 
Diagnóstico 

diferencial 

 

 
Differential 

diagnosis 

 

 

Noun 

The process of weighing the probability of one 

disease versus that of other diseases possibly 

accounting for a patient's illness. The differential 

diagnosis of rhinitis (a runny nose) includes 

allergic rhinitis (hay fever), the abuse of nasal 

decongestants and, of course, the 
common cold. 

 

Diferenciación 

Differentiation. 

Cellular 
differentiation. 

 

Noun 
To distinguish changes in a cell structure or 

composition. 

Difosfoglicerat 

o 

Diphosphoglycer 

ate 

 
Noun 

It is an ester of phosphoric acid and glyceric acid 

that occurs in the blood and that promotes the 

release of hemoglobin-bound oxygen. 

 

 
Dislipidemia 

 

 
Dyslipidemia 

 

 
Noun 

Abnormalities in the serum levels of lipids, 

including overproduction or deficiency. 

Abnormal serum lipid profiles may include high 

total cholesterol, high triglycerides, low high- 

density lipoprotein cholesterol, and elevated 

low-density lipoprotein cholesterol. 

 

 
Disminuida 

 

 
Reduced 

 

Adjectiv 

e 

Decreased valence of (an atom) by adding 

electrons. To remove oxygen from (a 

compound). To add hydrogen to (a compound. 

To change to a metallic state by removing 

nonmetallic constituents; smelt. 

 
Disneas 

 
Dyspnea 

 
Noun 

Difficulty in breathing, often associated with 

lung or heart disease and resulting in shortness 

of breath. Also called air hunger. 

 

 
Dolicol 

 

 
Dolichol 

 

 
Noun 

Dolichol refers to any of a group of long-chain 

mostly unsaturated organic compounds that are 

made up of varying numbers of isoprene units 

terminating in an α-saturated isoprenoid group, 

containing an alcohol functional group. 

 

 
Dominios lipid 

raft 

 

 
Lipid raft 

domains 

 

 
 

Noun 

Also known as lipid microdomains are discrete 

lipid domains present in the external leaflet of 

the plasma membrane. The rafts are enriched in 

cholesterol, glycosphingolipids, and glycosyl- 

phosphatidylinositol GPI-anchored proteins, 

and are insoluble in low concentrations of 

nonionic detergents. 

 

Donantes 

voluntarios 

 
Volunteer donors 

 
Noun 

A person that supplies an organ or tissue to be 

used in another body, usually either a cadaveric, 

living related, or living unrelated donor. 



195 

 

 

 

E 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 
 

Eco Doppler 

Doppler 

Echocardiograph 

y 

Echocardiograph 
y 

 
 

Noun 

It produces an accurate assessment of the 

direction of blood flow and the velocity of blood 

and cardiac tissue at any arbitrary point using the 

Doppler effect. 

 
 

Edema 

 
 

Edema 

 
 

Noun 

It is the medical term for swelling. Body parts 

swell from injury or inflammation. It can affect 

a small area or the entire body. It happens when 

your small blood vessels leak fluid into nearby 
tissues. 

 
Edema cerebral 

Cerebral edema. 

Brain swelling. 

 
Noun 

A life-threatening condition that causes fluid in 

the brain which increases the pressure inside of 

the skull. 

Edema 

pulmonar 

Pulmonary 

edema 

 

Noun 
Pulmonary edema is an abnormal buildup of 

fluid in the lungs. This buildup of fluid leads to 

shortness of breath. 

 
EDTA 

 
EDTA 

 
Noun 

Ethylenediaminetetraacetic acid, a chelating 

agent that binds calcium and other metals; used 

as an anticoagulant for preserving blood 

specimens. 

 

 
Efecto Bohr 

 

 
Bohr effect 

 

 
Noun 

Bohr effect decreased affinity of hemoglobin for 

oxygen caused by an increase of carbon dioxide; 

the oxyhemoglobin dissociation curve is 

displaced to the right because of higher partial 

pressure of carbon dioxide and lower pH. 

 

Efecto 

pleiotrópico 

 

 
Pleiotropic effect 

 

 
Noun 

Pleiotropic effects of a drug are actions other 

than those for which the agent was specifically 

developed. These effects may be related or 

unrelated to the primary mechanism of action of 

the drug, and they are usually unanticipated. 

 

Efectos 

antitrombóticos 

 

Antithrombotic 

effects 

 
Noun 

Effect where an antithrombotic agent (a drug) 

reduces the formation of blood clots 

therapeutically for prevention or treatment of a 
dangerous blood clot (acute thrombus). 

 

 

Electroforesis 

 

 

Electrophoresis 

 

 

Noun 

It is an electrokinetic process which separates 

charged particles in a fluid using a field of 

electrical charge. It is most often used in life 

sciences to separate protein molecules or DNA 

based on size, density and purity and can be 

achieved through several different procedures. 
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Electroforesis 

de hemoglobina 

 
Hemoglobin 

electrophoresis 

 

Noun 

It is a blood test done to check the different types 

of hemoglobin in the blood. Hemoglobin is the 

substance in red blood cells that carries oxygen. 

 

 
 

Enalapril 

 

 
 

Enalapril 

 

 
 

Noun 

A medication used to treat high blood pressure, 

diabetic kidney disease, and heart failure. For 

heart failure it is generally used with a diuretic 

such as furosemide. It is given by mouth or 

injection into a vein. Onset of effects are 

typically within an hour when taken by mouth 

and last for up to day. 

 
 

Enfermedad 

Aguda 

de la Montaña 

 

 
Acute mountain 

sickness 

 

 
 

Noun 

An illness that can affect mountain climbers, 

hikers, skiers, or travelers at high altitudes, 

usually above 8,000 feet (2,400 meters). The 

effect on the body of being in a high-altitude 

environment. The occurrence of AMS depends 

on the altitude, the rate of ascent, and individual 

susceptibility. 

 
Enfermedad 

Crónica 

de la Montaña 

 
Chronic 

mountain 

sickness 

 

 
Noun 

A disease in which the proportion of blood 

volume that is occupied by red blood cells 

increases (polycythaemia) and there is an 

abnormally low level of oxygen in the blood 

(hypoxemia). 

 
Enfermedad 

neoplásica 

mieloproliferati 

va 

 

 

Myeloproliferati 

ve Neoplasms 

Disease (MPNs) 

 

 
 

Noun 

Myeloproliferative diseases are a heterogeneous 

group of disorders characterized by cellular 

proliferation of one or more hematologic cell 

lines in the peripheral blood, distinct from acute 

leukemia. The peripheral smear below shows 

leukoerythroblastosis and giant platelets in a 

patient with myelofibrosis. 

Enfermedad 

oncohematológi 

ca clonal 

Clonal 

oncohaematologi 

cal disease 

 
Noun 

Associated with leukocytosis, thrombocytosis, 

autonomous growth of erythroid colonies (BFU- 

E), erythropoietin 

 
Enfermedad 

Pulmonar 

Ostructiva 

Crónica 

 
Chronic 

obstructive 

pulmonary 

disease 

 

 

Noun 

A type of obstructive lung disease characterized 

by chronically poor airflow. There are two main 

forms of COPD: Chronic bronchitis, which 

involves a long-term cough with mucus. 

Emphysema, which involves damage to the 

lungs over time 

 

 

 
Enfisema 

 

 

 
Emphysema 

 

 

 
Noun 

It is a lung condition featuring an abnormal 

accumulation of air due to enlargement and 

destruction of the lung's many tiny air sacs 

resulting in the formation of scar tissue. The 

destruction of the air sacs and formation of scar 

tissue is permanent and the disease is incurable, 

however medication may be helpful to ease 

symptoms. 
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Entidad clínica Clinical entity Noun It is a disorder that is diagnosed and treated 

Epitaxis 
Epitaxis. 

Nosebleed. 
Noun 

Nosebleed. Large amount of blood coming from 

the nose. 

 

 
EPO 

 

EPO 

(Erythropoietin) 

 

 
Noun 

A glycoprotein hormone that stimulates the 

production of red blood cells by stem cells in 

bone marrow. Produced mainly by the kidneys, 

it is released in response to decreased levels of 

oxygen in body tissue. 

 

 
Equilibrio 

homeostático 

 

 
Homeostatic 

regulation 

 

 
 

Noun 

It refers to stability, balance, or equilibrium 

within a cell or the body. It is an organism’s 

ability to keep a constant internal environment. 

Homeostasis is an important characteristic of 

living things. Keeping a stable internal 

environment requires constant adjustments as 

conditions change inside and outside the cell. 

 

 
Eritrocitosis 

adquiridas 

 

 
Acquired 

erythrocytosis 

 

 

Noun 

Type of erythrocytosis in which patients have a 

mutation in the JAK2 gene, which leads to the 

production of an abnormal, constitutively active 

protein that stimulates the increased production 

of red blood cells, leukocytes and platelets. 

Eritrocitosis 

congénitas 

Congenital 

erythrocytosis 

 
Noun 

Disorder with high level of red blood cell 

characterized as a non-controlled phenomenon 

since birth. 

Eritrocitosis 

Microcítica 

Post 

Flebotomía 
(EMPF) 

 

Post phlebotomy 

microcytic 

erythrocytosis 

 
 

Noun 

 

Condition where red blood cells are smaller than 

normal (corpuscular level). One cause is low 

iron levels. 

Eritrocitosis 

Patológicas 

Pathological 

Erythrocytosis 
Noun 

Increase of the red blood cells. 

Microscopic study of diseases to be diagnosed. 

 

 
Eritropoyesis 

 

 
Erythropoiesis 

 

 
Noun 

The formation of red blood cells in blood- 

forming tissue. In the early development of a 

fetus; erythropoiesis takes place in the yolk sac, 

spleen, and liver. After birth, all erythropoiesis 

occurs in the bone marrow. 

Eritropoyesis 

acelerada 

Accelerated 

erythropoiesis 
Noun Increased amount of EPO. 

Eritropoyetina 

sérica 

Serum 

erythropoietin 

 

Noun 
 

Regulation of red blood cells on serum 
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ERK 

 

 

 
ERK 

 

 
 

Adjectiv 

e 

Also known as classical MAP kinases, integrates 

multiple biochemical signals and are involved in 

cell proliferation, differentiation, transcription, 

regulation and development. Once MAPK3 is 

activated by phosphorylation by an upstream 

kinase, it translocates to the nucleus of the 

stimulated cell, where it phosphorylates target 

molecules. 

Espectrofotóme 

tro 

Spectrophotomet 

er 

 

Noun 
It is an optical instrument for measuring the 

intensity of light relative to wavelength. 

 
Esplenomegalia 

 
Splenomegaly 

 
Noun 

Abnormal enlargement of the spleen. 

Splenomegaly is a sign of an underlying 

condition, such as severe liver disease, 
leukemia, or mononucleosis. 

Esplenomegalia 

palpable 

Palpable 

splenomegaly 

 
Noun 

Condition in which, spleen palpable 8 cm below 

the costal margin. 

 

Estadio 

avanzado 

 

 
Advanced stage 

 

 
Noun 

High amount or extent of dissemination of a 

disease based on the results of tests performed 

before surgery. These tests include physical 

exams, imaging tests and laboratory tests (such 

as blood tests) and biopsies. 

 

 

 
Estatinas 

 

 

 
Statins 

 

 

 
Noun 

Any of a group of drugs (such as lovastatin and 

simvastatin) that inhibit the synthesis of 

cholesterol and promote the production of LDL- 

binding receptors in the liver resulting in a 

usually marked decrease in the level of LDL and 

a modest increase in the level of HDL circulating 

in blood plasma. 

 
 

Estenosis de 

arteria renal 

 
 

Renal artery 

stenosis 

 

 
Noun 

It is the narrowing of one of the renal arteries, 

most often caused by atherosclerosis or 

fibromuscular dysplasia. This narrowing of the 

renal artery can impede blood flow to the target 

kidney, resulting in renovascular hypertension – 

a secondary type of high blood pressure. 

 
 

Estreptomicina 

 
 

Streptomycin 

 
 

Noun 

An antibiotic, C21H39N7O12, produced by the 

actinomycete Streptomyces griseus, used to treat 

bacterial infections caused chiefly by gram- 

negative bacteria and used under certain 
conditions to treat tuberculosis. 

Estudio de 

cohorte 

 
Cohort study 

 
Noun 

It is a type of medical research used to 

investigate the causes of disease and to establish 

links between risk factors and health outcomes. 
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Estudios de 

gabinete 

 

Non-invasive 

procedure. 

 

 
Noun 

A medical procedure is defined as non-invasive 

when no break in the skin is created and there is 

no contact with the mucosa, or skin break, or 

internal body cavity beyond a natural or artificial 

body orifice. 

 

Estudios 

genómicos 

 

 
Genomic studies 

 

 
Noun 

It is the field of study that looks into genes (our 

DNA) and their interaction with our health. 

Genomics investigates the complex biological 

details of an individual and the use of these for 

effective diagnosis and tailor-made treatment. 

 
Etiología 

Aetiology. 

Etiology. 

 
Noun 

It studies the causes or origin of disease, the 

factors which produce or predispose toward a 

certain disease or disorder. 

Etiología 

multifactorial 

Multifactorial 

etiology 

 

Noun 
It is the study of causation, or origination 

referring to multiple factors in heredity or 

disease. 

 
 

Etiología 

pulmonar 

 

 
Pulmonology 

 

 
Noun 

Etiology is the study of causation, or origination. 

It is a branch of medicine studying causes of 

disease. Pulmonary medicine is the branch of 

medicine that deals with the causes, diagnosis, 

prevention and treatment of diseases affecting 

the lungs. 

Etiopatogenia Etiopathogenesis Noun 
The cause and subsequent development of an 

abnormal condition or of a disease. 

 

Eventos 

trombóticos 

Thrombotic 

event. 

Thrombotic 

episode. 

 
Noun 

The clinical signs and symptoms associated with 

a blood clot in a vein or artery. This can be a life- 

threatening event. 

 

 
Exón 

 

 
Exon 

 

 
Noun 

 
Exons are coding sections of an RNA transcript, 

or the DNA encoding it, that are translated into 

protein. 

 
Extractados 

 
Extract. Abridge. 

Adjectiv 

e 

 
To make a summary of a book or text. 
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F 

 

Spanish Entry 
English 

Equivalent 

 

Gr. Cat. 

 

Definition 

 

 
Facies pletórica 

 

 
Plethoric facies 

 

 
Noun 

 
A condition caused by dilation of superficial 

blood vessels, characterized esp. by a reddish 

face. Persons with polycythemia vera commonly 

have a plethoric facial appearance. 

 
Factores 

transcripción 

 
de 

 
Transcription 

factor 

 

Noun 

A transcription factor is a protein that controls 

the rate of transcription of genetic information 

from DNA to messenger RNA, by binding to a 

specific DNA sequence. 

 

 
Factores 

predisponentes 

 

 
Predisposing 

factor 

 

 

Noun 

An aspect of personal behaviour or lifestyle, an 

environmental exposure, or an inborn or 

inherited characteristic associated with an 

increased likelihood of disease or other health- 

related event or condition; a variable that affects 

the probability of a specified adverse event. 

Factores 

procoagulantes 

Procoagulant 

factors 

 
Noun 

A lymphokine that can assume the role of factor 

VIII (antihemophilic factor) in coagulation 

cascade. 

Falta 

movimiento 

de Lack 

movement. 

of 
 
Noun 

Refers to lack of body activity in a continuous 

period of time. 

 
 

Familia Bcl-2 

 
 

Bcl-2 family 

 
 

Noun 

It is an important gatekeeper to the apoptotic 

response. This group of structurally related 

proteins comprises pro-apoptotic and anti- 

apoptotic members that interact with one 
another. 

 

 
Farnesil 

 

 
Farmesyl 

 

 
Noun 

It is the process by which a cysteine residue in 

the C-terminal region of some eukaryotic 

proteins is posttranslationally modified with an 

isoprenoid lipid (the 15-carbon farnesyl group) 

and the exposed carboxyl group is methylated 

Farnesilada Farnesylated Noun Protein after the process of farnesyl. 

 

Farnesiltransfer 

asa 

 

Farnesyltransfera 

se 

 
Noun 

One of the three enzymes in the 

prenyltransferase group, believed to play an 

important role in development of progeria and 

various cancers. 

 
Fase G1 

 
G1 phase 

 
Noun 

In the somatic cell cycle, the gap that follows 

mitosis and is followed by synthesis in 

preparation for the next cycle. 
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Fase S 

 

 

S phase 

 

 

Noun 

It is the phase of the cell cycle in which DNA is 

replicated, occurring between G1 phase and G2 

phase. Since accurate duplication of the genome 

is critical to successful cell division, the 

processes that occur during S-phase are tightly 

regulated and widely conserved. 

 
Fenotipos 

únicos 

 
Unique 

phenotype 

 

Noun 

The observable characteristics, at the physical, 

morphologic, or biochemical level, of an 

individual, as determined by the genotype and 

environment. 

 

 
Ferritina 

 

 
Ferritin 

 

 
Noun 

The major protein concerned with iron storage. 

The blood ferritin level serves as an indicator of 

the amount of iron stored in the body, and it can 

become elevated due to the presence of 

conditions featuring significant inflammation. 

 

 

 
Ferritina sérica 

 

 

 
Serum ferritin 

 

 

 
Noun 

It is relatively iron-poor. Based on its ability to 

bind concanavilin A, serum ferritin is believed 

to be glycosylated. It is composed primarily of 

the L subunit type, as measured by 

immunological cross reactivity with anti-ferritin 

L antibodies. Serum ferritin is widely used in 

diagnosing and monitoring these diseases. 

Fidedigno Reliable 
Adjectiv 

e 
Suitable or fit to be relied on. 

 

 

Flebotomia 

 

 

Phlebotomy 

 

 

Noun 

A procedure in which a needle is used to take 

blood from a vein, usually for laboratory testing. 

Phlebotomy may also be done to remove extra 

red blood cells from the blood, to treat certain 

blood disorders. Also called blood draw and 

venipuncture. 

 
Formación 

 
Orign / Creation 

 
Noun 

Vital force in plants and animals. Act of creating 

or making. 

 

Fosforilación 

 

Phosphorylation 

 

Noun 

Addition of phosphate to an organic compound, 

such as glucose to produce glucose 

monophosphate, through the action of a 

phosphotransferase (phosphorylase) or kinase. 

 
Fotocolorímetr 

o 

Photoelectric 

colorimeter. 

Colorimeter. 

 

Noun 

A colorimeter that uses a phototube or photocell, 

a set of color filters, an amplifier, and an 

indicating meter for quantitative determination 

of color. 

Función 

alveolar 
Alveolar function Noun 

Situation in which the exchange of oxygen and 

carbon dioxide takes place inside the lungs. 
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G 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 

Gasometría 

arterial 

 

Arterial blood gas 

(ABG) 

 
Noun 

The concentration of oxygen and carbon dioxide 

in the blood, whose partial pressures are 

measured in order to assess oxygen saturation 
and other metabolic indicators. 

 

 

Gasómetro 

automatizado 

 

 

Blood 

Gas Analyzer 

 

 

 
Noun 

Analyzers used to measure blood gas, pH, 

electrolytes, and some metabolites in whole 

blood specimens. They can measure pH, partial 

pressure of carbon dioxide and oxygen, and 

concentrations of many ions (sodium, 

potassium, chloride, bicarbonate) and 

metabolites (calcium, magnesium, glucose, 
lactate). 

 

 

 
 

Gel de agarosa 

 

 

 
Agarose gel 

electrophoresis 

 

 

 
 

Noun 

It is the most effective way of separating DNA 

fragments of varying sizes ranging from 100 bp 

to 25 kb1. Agarose is isolated from the seaweed 

genera Gelidium and Gracilaria, and consists of 

repeated agarobiose (L- and D-galactose) 

subunits. During gelation, agarose polymers 

associate non-covalently and form a network of 

bundles whose pore sizes determine a gel's 

molecular sieving properties. 

 

 

 
 

Gen HBB 

 

 

 
 

HBB gene 

 

 

 
 

Noun 

It provides instructions for making a protein 

called beta-globin. Beta-globin is a component 

(subunit) of a larger protein called hemoglobin, 

which is located inside red blood cells. In adults, 

hemoglobin normally consists of four protein 

subunits: two subunits of beta-globin and two 

subunits of another protein called alpha-globin, 

which is produced from another gene called 

HBA. 

 

 
Gen HBG2 

 

 
HBG2 gene 

 

 
Noun 

It is normally expressed in the fetal liver, spleen 

and bone marrow. Two gamma chains together 

with two alpha chains constitute fetal 

hemoglobin (HbF) which is normally replaced 

by adult hemoglobin (HbA) at birth. 

 

Gen JAK2 
 

Gen JAK2 
 

Noun 
Gen in charge of the protein JAK2 which allow 

the cells division and proliferation. 
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Gen VHL 

 

 
 

VHL gen 

 

 
 

Noun 

Gene that makes the Von Hippel-Lindau (VHL) 

protein, which helps control the formation and 

multiplication of cells, as well as other important 

cellular functions. It is possible that the changed 

forms of the VHL gene increase the 

multiplication of cells, even of abnormal cells. 

Genes Gen Noun 
DNA sequence which constitutes a unit to 

transmit hereditary characters. 

 

 
Geranil 

 

 
Geraniol 

 

 
Noun 

Geraniol is a monoterpenoid consisting of two 

prenyl units linked head-to-tail and 

functionalized with a hydroxy group at its tail 

end. It has a role as a fragrance, an allergen, a 

volatile oil component and a plant metabolite. 

 
 

Geranilgeranil 

 
 

Geranylgeranyl 

 
 

Noun 

Geranylgeranyl pyrophosphate is an 

intermediate in the biosynthesis of diterpenes 

and diterpenoids. It is also the precursor to 

carotenoids, gibberellins, tocopherols, and 
chlorophylls. 

 

Glicosilación 

 

Glycosylation 

 

Noun 

A biochemical process where a glycan attaches 

to a protein, a lipid, or other organic molecule, 

especially through the catalytic action of certain 

enzymes 

 
Glucemia 

 
Glycaemia 

 
Noun 

The presence of glucose in the blood. This is 

essential for life but the amounts must remain 

within strict limits. 

 

 

 
Gradiente de 

densidad 

Histopaque 

1077 

 

 

 
 

Histopaque 1077 

Density Gradient 

 

 

 

 
Noun 

Density gradient is a spatial variation in density 

over an area. The term describes varying density 

of matter, but can apply to any quantity whose 

density can be measured. Histopaque-1077 is a 

sterile, endotoxin tested solution of polysucrose 

and sodium diatrizoate, adjusted to a density of 

1.077g/mL. This ready-to-use medium 

facilitates rapid recovery of viable lymphocytes 

and other mononuclear cells from small volumes 

of whole blood. 

Grandes alturas High altitude Noun 
Larger. 

Elevation, height. 

 
Grilla 

 
Grid 

 
Noun 

A framework of crisscrossed or parallel bars; a 

grating or mesh. 

 

 
Grupo étnico 

 

 
Ethnic group 

 

 
Noun 

 

A social group or category of the population 

that, in a larger society, is set apart and bound 

together by common ties of race, language, 

nationality, or culture. 



204 

 

 

 

 

Guanidio 

 

 

Guanidine 

 

 

Noun 

Guanidine itself is a colorless crystalline solid 

that absorbs water and carbon dioxide from the 

air and is thus not easy to prepare pure, but the 

salts crystallize well, notably the carbonate and 

the nitrate. 

 

 

 

H 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

Habitantes a 

grandes alturas 

Highlands 

inhabitants 

 

Noun 
People who live at high altitudes more than 3, 

600 meters above sea level. 

 

Haplotipos β- 

globina 

 

Beta golobine 

halotype 

 

 
Noun 

Halotype is a group of alleles in an organism that 

are inherited  together  from  a  single  parent.  It 

refers to the chain of hemoglobin that is 

designated beta and that when deficient or 

defective causes various anemias. 

 

Hb 

 

Hb 

 

Noun 

It is the protein molecule in red blood cells that 

carries oxygen from the lungs to the body's 

tissues and returns carbon dioxide from the 

tissues back to the lungs. 

 
Hbf 

 
Fetal hemoglobin 

 
Noun 

Hemoglobin is made up of four protein 

molecules (globulin chains) that are connected 

together. 

 

Hematocrito 

 

Hematocrit 

 

Noun 

The hematocrit measures how much space in the 

blood is occupied by red blood cells. Helpful to 

separate, differentiate and quantify blood 

elements. 

Hemodinámica 

mente 

Hemodynamicall 

y 
Noun 

Referring to movements of the blood and the 

forces concerned therein. 

Hemoglobina Hemoglobin Noun Coloring matter in red blood cells 

 

Hemoglobina 

fetal 

 
Fetal hemoglobin 

 
Noun 

Hemoglobin is made up of four protein 

molecules (globulin chains) that are connected 

together. 

 

 
Hemoglobiniza 

ción 

 

 
Hemoglobinizati 

on 

 

 

Noun 

The formation or concentration of hemoglobin. 

It refers to the event in the development of red 

blood cells (erythrocytes) when they start 

producing a lot of hemoglobin inside them. It 

occurs in the bone marrow before they are 

released to the circulation and lose their nuclei. 
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Hemograma 

 
Hemogram 

 
Noun 

A graphic representation of a detailed blood 

assessment such as the complete blood count or 

the differential leukocyte count. 

 
Hemolisis 

 
Hemolysis 

 
Noun 

The destruction of red blood cells which leads to 

the release of hemoglobin from within the red 

blood cells into the blood plasma. 

 
Hemorragia 

 

Hemorrhage. 

Bleeding. 

 
Noun 

It may be "external" and visible on the outside 

of the body or "internal," where there is no sign 

of bleeding outside the body. 

 
Hemox 

Analyzer 

 
 

Hemox analyzer 

 
 

Noun 

It is an automatic system for the recording of 

blood oxygen equilibrium curves and related 

phenomena. The recording can be performed in 

the association or dissociation modes, utilizing 
fresh whole blood or hemolysate. 

 
 

Hierro 

 
 

Iron 

 
 

Noun 

An essential mineral. Iron is necessary for the 

transport of oxygen (via hemoglobin in red 

blood cells) and for oxidation by cells (via 

cytochrome). Deficiency of iron is a common 

cause of anemia. 

 
 

Hierro 

endovenoso 

 

 
Intravenous iron. 

 

 
Noun 

Intravenous (IV) iron infusion is a therapy in 

which a combination of iron and saline solution 

is delivered directly into the bloodstream 

through a vein, in patients suffering iron 

deficiency, iron-deficiency anemia and chronic 
kidney disease. 

 

 
Hierro 

parenteral 

 

 

Parenteral iron 

 

 

Noun 

Parenteral iron produces more rapid responses 

and better repletion of iron stores in several 

clinical settings but, until recently, its use was 

limited by a significant risk of severe, 

occasionally fatal, allergic reactions with the 

available preparations 

 

 
Hiperactivación 

 

 
Hyperarousal 

 

 
Noun 

An abnormal state of increased responsiveness 

to stimuli that is marked by various 

physiological and psychological symptoms, 

such as increased levels of alertness and anxiety 

and elevated heart rate and respiration. 

 
Hipercolesterol 

emia 

 
Hypercholesterol 

emia 

 

Noun 

A high cholesterol level found to be associated 

with the nephrotic syndrome, cholangitis, and 

some metabolic diseases, including 

atherosclerosis, diabetes mellitus, and podagra. 

Hiperemia Hyperemia Noun 
An increase in the quantity of blood flow to a 

body part; engorgement. 

 
Hipersensibles 

 
Hypersensitive 

Adjectiv 

e 

Highly or excessively sensitive. Responding 

excessively to the stimulus of a foreign agent, 

such as an allergen. 
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Hipersomnias 

 

 
Hypersomnias 

 

 
Noun 

It is a condition in which you feel excessive 

sleepiness during the day. It may occur even 

after long stretches of sleep. Another name for 

hypersomnia is excessive daytime sleepiness 

(EDS). 

 

Hipertensión 

Arterial 

Pulmonar 

(HAP) 

 

Pulmonary 

Arterial 

Hypertension 

(PAH) 

 

 
Noun 

It is one form of a broader condition known as 

pulmonary hypertension, which means high 

blood pressure in the lungs. In PAH, increased 

pressure in the vessels is caused by obstruction 

in the small arteries in the lung, for a variety of 

reasons. 

Hipertensión 

Arterial 

Sistémica 
(HAS) 

Systemic Arterial 

Hypertension 

(SAH) 

 
Noun 

Systolic blood pressure levels ≥ 130 mmHg or 

diastolic blood pressure levels ≥ 80 mmHg. The 

main goal of treating SAH is to reduce 
cardiovascular morbidity and mortality. 

Hiperviscosida 

d 

 

Hyperviscosity 
 

Noun 
 

The abnormal thickening of a liquid 

Hipervolemia Hypervolemia Noun 
An abnormally increased volume of circulating 

blood. 

 
 

Hipobárico 

 
 

Hypobaric 

 
Adjectiv 

e 

It is characterized by less than normal pressure 

or weight; applied to gases under less than 

atmospheric pressure, or to solutions of lower 

specific gravity than another taken as a standard 
of reference. 

 

Hipoxia 

 

Hypoxia 

 

Noun 

A lower-than-normal concentration of oxygen in 

arterial blood, as opposed to anoxia, a complete 

lack of blood oxygen. Hypoxia will occur with 

any interruption of normal respiration 

 
 

Historia clínica 

 
 

Medical history 

 
 

Noun 

A record of information about a person’s health. 

It may include information about allergies, 

illnesses, surgeries, and results of physical 

exams. It may also include information about 
medicines taken and health habits. 

 

HMG CoA 

reductasa 

 

HMG CoA 

reductase 

 
Noun 

A liver enzyme that is responsible for 

producing cholesterol. It have become the drug 

class of choice for the treatment of 
hyperlipidemia. 

 
HPLC 
(cromatografía 

líquida de alta 

presión) 

 
HPLC (High 

performance 

liquid 

chromatography) 

 

 
 

Noun 

HPLC is a unique highly sophisticated 

chromatographic equipment used to separate 

compounds that are dissolved in a solution. his 

is the reason why it is called High performance 

LIQUID chromatography. Also, it is termed as 

High-pressure liquid chromatography is due to 

its mobile phase. 
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Ht 

 
 

Haematocrit. 

Haematocrit 

haplotype 

 

 
 

Noun 

Haematocrit haplotype abbreviation. The 

genetic constitution of an individual with respect 

to one member of a pair of allelic genes; 

individuals are of the same haplotype (but of 

different genotypes) if alike with respect to one 

allele of a pair but different with respect to the 

other allele of a pair. 

 

 

 

I 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

Inactivación Inactivation Noun 
The process of destroying or removing the 

activity or the effects of an agent or substance; 

 

Incidencia 
 

Incidence 
 

Noun 
A measure of the risk of developing some new 

condition within a specified period of time 

 

Incubación 
 

Incubation 
 

Noun 
The provision of proper conditions for growth 

and development, as for bacterial or tissue 

cultures. 

 

 
Infiltrado 

pulmonar de 

macrófagos 

 

 
Pulmonary 

macrophage 

infiltration 

 

 
 

Noun 

Migration of macrophages (cells) from their 

sources of origin, or the direct extension of cells 

as a result of unusual growth and multiplication. 

They are found in the spleen, liver, and other 

tissues, and have a variety of functions in the 

immune system including engulfing and 

destroying pathogens and dead cells 

 

 
Ingurgitación 

venosa 

 

 
Venous 

engorgement 

 

 
 

Noun 

The presence of an increased amount of blood in 

a body part or an organ leading to congestion or 

engorgement of blood vessels. Hyperemia can 

be due to increase of blood flow into the area 

(active or arterial), or due to obstruction of 

outflow of blood from the area (passive or 

venous) 

 

 
Inhibidores 

 

 
Inhibitor 

 

 
Noun 

Any substance that interferes with a chemical 

reaction, growth, or other biologic (catalytic) 

activity of an enzyme. It inhibits or checks the 

action of a tissue organizer or the growth of 

microorganisms. 

 
Insuficiencia 

Cardiaca 

Congestiva 

 

Congestive heart 

failure 

 

 
Noun 

A complex clinical syndrome characterized by 

abnormalities of left ventricular function and 

neurohormonal regulation, which are 

accompanied by effort intolerance, fluid 

retention, and reduced longevity. 
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Intensidad leve 
 

Light intensity 
 

Noun 
Moderate in action or effect. Not being or 

involving what is extreme. 

Intensidad 

moderada 

Moderate 

intensity. Mild 

intensity. 

 

Noun 
Refers to the intensity of tolerable pain in a 

person's body. 

Intercambio 

gaseoso 

 
Gas exchange 

 
Noun 

Gas exchange the passage of oxygen and carbon 

dioxide in opposite directions across the 

alveolocapillary membrane. 

 
Isoprenilación 

 
Isoprenylation 

 
Noun 

The addition of a hydrophobic isoprenoid group 

to a protein to facilitate attachment to cell 

membranes. 

 

 

 

K 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 

 
 

K562 

 

 
 

K562 cell line 

 

 
Adjectiv 

e 

K562 cells were the first human immortalized 

myelogenous leukemia cell line to be 

established. K562 cells are of the 

erythroleukemia type, and the cell line is derived 

from a 53-year-old female chronic myelogenous 

leukemia patient in blast crisis. They regenerate 

and divide tissues. 

 

Kit comercial 

 
Commercial test 

kit 

 

Noun 

ELISA (enzyme-linked immunosorbent assay) 

is a plate-based assay technique designed for 

detecting and quantifying substances such as 

peptides, proteins, antibodies and hormones. 

 

 
 

L 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 
Lactato 

deshidrogenasa 

 
Lactate 

dehydrogenase 

 
 

Noun 

Any of a class of enzymes that catalyze the 

reversible interconversion of pyruvate and 

lactate, found predominantly in the liver, 

kidneys, skeletal muscle, heart muscle, and red 

blood cells. 

Lactato 

deshidrogenasa 

ligeramente 

incrementada 

Slightly 

increased lactate 

dehydrogenase 

 

Noun 

LDH varies from 140 units per liter (U/L) to 280 

U/L for adults and tend to be higher for children 

and teens. In cerebrospinal fluid may mean 

infection or inflammation. 
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Lector Stat Fax 

2100 

 
 

Stat Fax 2100 

reader 

 

 
Noun 

A compact, fully automatic reading unit. With 

its biochromatic optics, the reader is most ideal 

for in-vitro diagnostic use, computing the results 

of endpoint colorimetric assays. It can measure 

monochromatically or dichromatically. 

Leucemia 

Mieloide 

Crónica 

BCR/ABL 

Chronic 

myelogenous 

leukemia 

BCR/ABL 

 

 
Noun 

It is a cancer of the white blood cells. It is a form 

of leukemia characterized by the increased and 

unregulated growth of predominantly myeloid 

cells in the bone marrow and the accumulation 

of these cells in the blood. 

 
Leucocitos 

 
Leukocyte 

 
Noun 

Blood cells that engulf and digest bacteria and 

fungi; an important part of the body's defense 

system. 

Leucocitosis Leukocytosis Noun Increase of white blood cells. 

 

 
L-Glutamina 

 

 
L-Glutamine 

 

 
Noun 

It is used to is used to reduce the frequency of 

painful episodes (crises) in adults and children 5 

years of age and older with sickle cell anemia. It 

works by helping to prevent damage to red blood 

cells. 

Linaje 

específico 
Specific lineage Noun Kind or condition of something. 

Línea eritroide Erythroid line Noun It is an increased proliferation by erythropoietin 

Línea germinal Germline Noun DNA source for cells development 

 
 

Línea mieloide 

 
Myeloid line. 

Myeloid Lineage 

 
 

Noun 

The myeloid cell line represents one such 

family. Cells in the myeloid cell line are those 

that arise from myeloid progenitor cells, and will 

eventually become the specific adult blood cells. 

 
Líneas guía 

 
Guidelines 

 
Noun 

It is a document with the aim of guiding 

decisions and criteria regarding diagnosis, 

management, and treatment in specific areas of 
healthcare. 

 
Linfocitos T 

 
T lymphocytes 

 
Noun 

A type of lymphocyte produced in the bone 

marrow responsible for the production of 

lymphokines and involved in cell-mediated 

immunity. 

 

 
 

Liquido de 

RPMI 

 

 
 

RPMI liquid 

medium 

 

 

 
Noun 

This medium contains 19 essential and non- 

essential amino acids including glycine, 11 

vitamins, 6 salts, and sodium bicarbonate. RPMI 

is suitable for cells in suspension or monolayer 

and is widely used to grow a variety of 

mammalian cell types. RPMI typically requires 

supplementation with serum protein, such as 

FBS. 



210 

 

 

 
 

Lisada 

 
 

To be lysed 

 
 

Verb 

 

To cause or produce disintegration of a 

compound, substance, or cell. To break up, to 

disintegrate, to effect lysis. 

 
Lóbulos de las 

orejas 

 
 

Earlobe 

 
 

Noun 

It is composed of tough areolar and adipose 

connective tissues, lacking the firmness and 

elasticity of the rest of the auricle (the external 

structure of the ear). The soft, fleshy, pendulous 
lower part of the external ear. 

 

 
Lovastatina 

 

 
Lovastatin 

 

 
Noun 

It is a member of the drug class of statins, used 

in combination with diet, weight-loss, and 

exercise for lowering cholesterol 

(hypolipidemic agent) in those with 

hypercholesterolemia to reduce risk of 

cardiovascular disease. 

 

 
 

M 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

Manifestación 

clínica 

Clinical 

manifestation 

 
Noun 

The symptoms the patient is currently having, 

the symptoms the patient reports to have had in 

the past, medical signs, and test results. 

Manifestación 

hematológica 

Hematological 

sign 

 

Noun 
 

Signs that are related to the blood. 

 

Manifestacione 

s laboratoriales 

 

Laboratory 

manifestations 

 
Noun 

 

Alterations or abnormalities in a being's biology 

found after laboratory studies. 

Marcada Determined 
Adjectiv 

e 
Determinant, perceptible. 

 
Marcador de 

clonalidad 

 

Clonality mark 

 

Noun 

Indicator of an state of proliferation determined 

by the cell(s) of origin. Determining clonality is 

important in treating a disease, and 

understanding its physiopathology. 

 
Marea alcalina 

post prandial 

 
Post-prandial 

alkaline tide 

 

Noun 

It is the observed alkalinity of urine following a 

meal. It is a normal physiological phenomenon 

which is due to excretion of bicarbonate ions 

from the dissociation of carbonic acid. 

Masa de 

eritrocitos 

 
Erythrocyte mass 

 
Noun 

A cell that contains hemoglobin and can carry 

oxygen to the body. Also called a red blood cell 

(RBC). 

Masa 

eritrocitaria 

 
Erythrocyte mass 

 
Noun 

A cell that contains hemoglobin and can carry 

oxygen to the body. Also called a red blood cell 

(RBC). 
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Mecanismo 

molecular 

 
 

Molecular 

mechanism 

 

 
Noun 

Mechanism that is explored rigorously by 

genetic and biochemical testing. Understanding 

the physical mechanism requires both 

identification of the parameters controlling a 

system and then elucidation of the regulation of 

parameter values. 

 
Mecanismos 

 
Mechanism 

 
Noun 

The structure of a machine, engine, or other 

contrivance for controlling or utilizing natural 

forces 

 
 

Medianos 

esfuerzos 

Medium- 

exertion. 

Moderate 

exertion. 

Medium-exertion 

dyspnea. 

 

 
Noun 

 
 

Refers to moderate activity done by a person in 

daily life. 

 

 

Medroxiprogest 

erona 

 

 

Medroxyprogeste 

rone 

 

 

 
Noun 

A progestational agent administered orally for 

treatment of secondary amenorrhea and 

dysfunctional uterine bleeding, in the induction 

of menses, in the prevention and treatment of 

endometrial hyperplasia, in postmenopause 

hormone replacement therapy, and as a test for 

endogenous estrogen production. 

 

 

Médula ósea 

 

 

Bone marrow 

 

 

Noun 

The soft tissue that fills most bone cavities and 

consists of yellowish fatty tissue or reddish 

vascular tissue. In adult mammals, the bone 

marrow of certain bones is the location of stem 

cells that give rise to the red blood cells, white 

blood cells, and platelets. 

 

 
Membrana 

bilipídica 

 

 
 

Lipid Bilayer 

 

 
 

Noun 

It is a thin polar membrane made of two layers 

of lipid molecules. These membranes are flat 

sheets that form a continuous barrier around all 

cells. It is a universal component of all cell 

membranes. Its role is critical because its 

structural components provide the barrier that 

marks the boundaries of a cell. 

 
 

Membrana 

eritrocitaria 

 
 

Erythrocyte 

membrane 

 

 
Noun 

The erythrocyte membrane consists of lipids, 

proteins, and carbohydrates, which interact to 

form a dynamic and fluid structure. By dry 

weight, the ratio of protein-to-lipid-to- 

carbohydrate in the RBC membrane is 49:43:8. 

Mesenterio Mesentery Noun 
A membranous fold attaching an organ to the 

body wall. 
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Meseta 

Qinghai-Tíbet 

 
Qinghai-Tibet 

Plateau 

 
 

Noun 

It has very unique environment and many unique 

plateaus. Tibet Plateau is the main body of the 

Qinghai-Tibet Plateau, consisting of high 

mountains and great rivers, prairie and gorges. 

 
 

Metabolitos 

 
 

Metabolites 

 
 

Noun 

 
They are any substance produced during 

metabolism (digestion or other bodily chemical 

processes). 

 

 

Metahemoglobi 

na 

 

 

 
Methaemoglobin 

 

 

 
Noun 

 

It is a hemoglobin in the form of metalloprotein, 

in which the iron in the heme group is in the 

Fe3+ (ferric) state, not the Fe2+ (ferrous) of 

normal hemoglobin. Methaemoglobin cannot 

bind oxygen, which means it cannot carry 

oxygen to tissues. 

 
MetHb 

 
Methemoglobin 

 
Noun 

It is a reactive molecule that further increases 

oxidative stress and causes osmotic fragility and 

intravascular hemolysis. 

 

 
 

Methemoglobin 

emia. 

 

 
 

Methemoglobine 

mia (MetHb) 

 

 

 
Noun 

It is a blood disorder in which an abnormal 

amount of methemoglobin is produced. 

Hemoglobin is the protein in red blood cells 

(RBCs) that carries and distributes oxygen to the 

body. Methemoglobin is a form of hemoglobin. 

With methemoglobinemia, the hemoglobin can 

carry oxygen, but is not able to release it 

effectively to body tissues. 

 

 

 
Metilcelulosa 

 

 

 
Methylcellulose 

 

 

 
Noun 

A methyl ester of cellulose that forms a colorless 

viscous liquid when dissolved in water, alcohol, 

or ether; used to increase bulk of the intestinal 

contents, to relieve constipation; also used 

dissolved in water as a spray to cover burned 

areas and as a suspending agent in 

pharmaceuticals and foods. 

 

Método de 

Evelyn y 

Malloy 

 

The method of 

Evelyn and 

Malloy 

 

 

Noun 

In this method, indirect bilirubin is liberated by 

the tenside in 0.12 mol T−1 HC1 (Rl), and the 

total bilirubin is coupled with a 2,5- 

dichlorobenzene diazonium (DBD) salt to obtain 

the corresponding azobilirubin having a λmax of 

about 520 nm. 
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Método ELISA 

 

 

 
ELISA assay. 

ELISA test. 

 

 

 

Noun 

A sensitive immunoassay that uses an enzyme 

linked to an antibody or antigen as a marker for 

the detection of a specific protein, especially an 

antigen or antibody. It is often used as a 

diagnostic test to determine exposure to a 

particular infectious agent, such as the AIDS 

virus, by identifying antibodies present in a 

blood sample. 

 

Método 

flenol/clorofor 

mo 

 
The phenol- 

chloroform DNA 

extraction 

method 

 

 

Noun 

It is a well-known and widely accepted DNA 

extraction method since long. Phenol, 

chloroform and isoamyl alcohol are the top three 

ingredients used in liquid-liquid DNA 

extraction; its basic principle is based on the 

liquid-liquid extraction of biomolecules. 

 

 
Mevalonato 

 

 
Mevalonate 

 

 
Noun 

Mevalonate is a hydroxy monocarboxylic acid 

anion that is the conjugate base of mevalonic 

acid, arising from deprotonation of the carboxy 

group. It derives from a valerate. It is a conjugate 

base of a mevalonic acid. 

 

Mialgias 
 

Myalgia 
 

Noun 
 

Pain in the muscles or within muscle 'tissue. 

 
Microcentrifug 

a 

 
Microcentrifuge. 

Centrifuge. 

 

Noun 

An apparatus by means of which particles in 

suspension in a fluid are separated by spinning 

the fluid, the centrifugal force throwing the 

particles to the periphery of the rotated vessel. 

 

 

Microcitica 

 

 

Microcytic 

 

 

Adjetivo 

An abnormally small red blood cell. Therefore, 

it refers to any abnormally small cell; in practice, 

referring to an abnormally small red blood cell. 

For example, microcytic anemia is characterized 

by small red blood cells. The opposite of 

microcytic is macrocytic. 

 

 
Microcitosis 

 

 
Microcytosis 

 

 
Noun 

It is a condition where the red blood cells in the 

blood are smaller than normal, measuring them 

by their mean corpuscular volume. This is 

expressed in a size of less than 80 microns3 

(80fL) in adult patients. 

 

Microscopia 

 

Microscopy 

 

Noun 

Light microscopy is a basic form of microscopic 

technology that depends on its analysis on the 

interaction between the light and 

microorganisms in the presence of certain stains. 
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Miembros 

superiores e 

inferiores 

 

 
Upper and lower 

limb 

 

 
 

Noun 

Lower limb the limb of the body extending from 

the gluteal region to the foot; it is specialized for 

weight-bearing and locomotion. Upper limb the 

limb of the body extending from the deltoid 

region to the hand; it is specialized for functions 

requiring great mobility, such as grasping and 

manipulating. 

 
mmHg 

 
mmHg 

 
Noun 

(Units) millimeter(s) of mercury (a unit of 

pressure equal to the pressure that can support a 

column of mercury 1 millimeter high) 

 
Montañeses 

Mountain 

(Tibetans) 

Adjectiv 

e 

Native or inhabitant of a mountain region. It is 

also used as related noun: mountaineer, 

mountaineer. 

mU Milliunits (mU) Noun 
A unit is a standard of measurement, and a 

milliunit is one-thousandth of a unit. 

Muestra de 

sangre 

periférica 

 

Peripheral blood 

sample 

 
Noun 

Sample obtained from acral areas, or from the 

circulation remote from the heart; the blood in 

the systemic circulation. 

 

 
Mutación 

genética von 

Hippel-Lindau 

 

 
Von Hippel- 
Lindau (VHL) 

genetic mutation 

 

 

 
Noun 

It is an inherited disorder characterized by the 

formation of tumors and fluid-filled sacs (cysts) 

in many different parts of the body. Tumors may 

be either noncancerous or cancerous and most 

frequently appear during young adulthood; 

however, the signs and symptoms of von Hippel-

Lindau syndrome can occur throughout life. 

 

Mutación 

PDH2 

 

PHD2 gene 

mutation 

 

 
Noun 

This mutation affects PHD2 function and 

stabilizes HIF-α proteins. In addition, we 

demonstrate loss of heterozygosity of PHD2 in 

the tumor, suggesting that PHD2 could be a 

tumor-suppressor gene. 

 

 

 
Mutación 

somática 

 

 

 
Somatic 

mutations 

 

 

 
 

Noun 

Genetic alteration acquired by a cell that can be 

passed to the progeny of the mutated cell in the 

course of cell division. Somatic mutations differ 

from germ line mutations, which are inherited 

genetic alterations that occur in the germ cells 

(i.e., sperm and eggs). Somatic mutations are 

frequently caused by environmental factors, 

such as exposure to ultraviolet radiation or to 

certain chemicals. 
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N 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

Necróticas Necrotic 
Adjectiv 

e 

Related to necrosis. Referring to death of cells 

or tissues. 

 

 
Neoplasias 

 

 
Neoplasms 

 

 
Noun 

An abnormal mass of tissue that results when 

cells divide more than they should or do not die 

when they should. Neoplasms may be benign 

(not cancer), or malignant (cancer). Also called 

tumor. 

 

Neutrofilia 
 

Neutrophilia 
 

Noun 
Leukocytosis in which the increase in white 

blood cells is chiefly in neutrophils. 

 

 
Neutrófilos 

 

 
Neutrophils 

 

 
Noun 

A type of white blood cell, a granulocyte that is 

filled with microscopic granules, little sacs 

containing enzymes that digest microorganisms. 

Also known as polymorphonuclear leukocyte or 

poly. 

 
ng 

 
ng 

 
Noun 

It is the amount of DNA (plasmid, primer etc.) 

Nanogram (ng) is a derived metric measurement 

unit of mass. The nanogram is equal to one 
billionth of a gram (10-9g)s 

 
Niveles de 

atención 

médica 

 
 

Levels of medical 

care 

 

 
Noun 

It is the organization of care at different levels of 

complexity and its objective is to efficiently 

combine the need to comply with a maximum 

coverage of the services provided, with the 

highest possible quality and with the same 

amount of resources. 

 

Nova pHOx 

 
Nova pHOx 

analyzer 

 

Noun 

Blood gas analyzer to provide rapid, accurate 

measurement of acid base and respiratory 

parameters in cell culture and fermentation 

samples. 

 

 
 

O 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

Obesidad Obesity Noun Overnourished. 

 
Obesidad 

mórbida 

 
 

Morbid obesity 

 
 

Noun 

A serious health condition that results from an 

abnormally high body mass that is diagnosed by 

having a body mass index (BMI) greater than 40 

kg/m², a BMI of greater than 35 kg/m² with at 

least one serious obesity-related condition. 
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Oligos 

 

Oligonucleotides 

 

Noun 

They are short nucleic acid polymers used in 

research. They are usually made up of 13 to 25 

nucleotides and are designed to hybridize 

specifically to DNA or RNA sequences. 

 

Oxigenación 

tisular 

 

Tissue 

oxygenation 

 

 
Noun 

Tissue oxygenation occurs when oxygen 

molecules enter the tissues of humans, such as 

occurs when blood is oxygenated in the lungs 

via oxygen molecules traveling from the air and 

into the blood. 

 

Oxígeno 

 

Oxygen 

 

Noun 

A gaseous chemical element that is a gas with no 

smell or color. Oxygen forms a large part of the 

air on earth, and is needed by animals and plants 

to live. 

 
Oxímetro de 

pulso de dedo 

 
Finger pulse 

oximeter 

 

Noun 

A device, usually attached to the earlobe or 

fingertip, that measures the oxygen saturation of 

arterial blood by sensing and recording capillary 

pulsations. 

 
Oxígeno 

húmedo 

 
Humidified 

oxygen 

 

Noun 

Ideal for of oxygen in oxygen therapy for having 

good oxygen saturation in blood using a 

humidifier. 

 

 

 

P 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

paCO2 paCO2 Noun 
It is the measure of carbon dioxide within 

arterial or venous blood. 

 

Palma de las 

manos 

 
Hand palm. 

 
Noun 

The flat of the hand; the flexor or anterior 

surface of the hand, exclusive of the thumb and 

fingers; the opposite of the dorsum of the hand. 

 

 
Palpitaciones 

precordiales 

 

 

Palpitations 

 

 

Noun 

Unpleasant sensations of irregular and/or 

forceful beating of the heart. In some patients 

with palpitations, no heart disease or abnormal 

heart rhythms can be found. In others, 

palpitations result from abnormal heart rhythms 

(arrhythmias). 

 

paO2 

 

paO2 

 

Noun 

It is the measurement of oxygen pressure in 

arterial blood. It reflects how well oxygen is able 

to move from the lungs to the blood, and it is 

often altered by severe illnesses. 

Parestesias Paresthesia Noun 
An abnormal sensation of the body, such as 

numbness, tingling, or burning. 
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Patología 

cardiopulmonar 

 
Cardiopulmonary 

pathology. 

Cardiopulmonary 

disease. 

 

 

Noun 

Cardiopulmonary disease is the medical term 

used to describe a range of serious disorders that 

affect the heart and lungs. The two-primary 

tobacco-related cardiopulmonary diseases are 

Cardiovascular Disease (CVD) and Chronic 

Obstructive Pulmonary Disorder (COPD). 

 

 

Patologías 

agudas 

 

 

 
Acute pathology 

 

 

 
Noun 

 

Microscopic study of shorth term disease. Acute 

conditions are severe and sudden in onset. In an 

acute condition, symptoms appear and change or 

worsen rapidly, as in a heart attack. 

Patologías 

crónicas 

Chronic 

pathology 
Noun 

Disease that often begins very gradually and 

then persists over a long period. 

 

 
 

PBS 

 
 

Phosphate- 

buffered saline 

(PBS) 

 

 
 

Noun 

Phosphate-buffered saline is a buffer solution 

commonly used in biological research. It is a 

water-based salt solution containing disodium 

hydrogen phosphate, sodium chloride and, in 

some formulations, potassium chloride and 

potassium dihydrogen phosphate. It helps to 

maintain a constant pH. 

 

pCO2 

 

pCO2 

 

Noun 

It reflects the amount of carbon dioxide gas 

dissolved in the blood. Indirectly, the pCO2 

reflects the exchange of this gas through the 

lungs to the outside air. 

 

 
PCR 

 

Polymerase chain 

reaction 

(PCR) 

 

 
Noun 

The laboratory production of numerous copies 

of a gene by separating the two strands of the 

DNA containing the gene segment, marking its 

location with a primer, and using a DNA 

polymerase to assemble a copy alongside each 

segment and continuously copy the copies. 

 
 

Penicilina 

 
 

Penicillin 

 
 

Noun 

An antibiotic drug obtained from molds 

especially of the genus Penicillium or produced 

synthetically, available in various preparations 

and usually used to treat infections caused by 

gram-positive bacteria. 

 

Pesadez 

 

Heaviness 

 

Noun 

Refers to a heavy feeling in the head. It feels like 

impossibility to hold the head up, or it might feel 

like having a tight band around your head. 
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pH 

 

 

 
 

pH 

 

 

 
 

Noun 

The acidity or alkalinity of blood. The pH of any 

fluid is the measure of the hydrogen ion (H-) 

concentration. A pH of 7 is neutral. The lower 

the pH, the more acidic the blood. A variety of 

factors affect blood pH including what is 

ingested, vomiting, diarrhea, lung function, 

endocrine function, kidney function, and urinary 

tract infection. The normal blood pH is tightly 

regulated between 7.35 and 7.45. 

 

Placas 

 

Plate 

 

Noun 

A thin relatively flat piece or lamina (as of bone) 

that is part of the body. A flat glass dish used 

chiefly for culturing microorganisms especially. 

 

 
Plaquetas 

 

 
Platelets 

 

 
Noun 

Platelets are tiny blood cells that help your body 

form clots to stop bleeding. If one of your blood 

vessels gets damaged, it sends out signals to the 

platelets. The platelets then rush to the site of 

damage. they form a plug (clot) to fix the 

damage. 

 

Pleiotrópica 
 

Pleiotropic 
Adjectiv 

e 

Referring to a gene or mutation that has multiple 

effects. 

 

Pleiotrópico 

 

Pleiotropic 

 

Noun 

Producing or having multiple effects from a 

single gene. For example, the Marfan gene is 

pleiotropic, potentially causing such diverse 

effects as long fingers and toes 

pM pM. pMol Noun It is a quantity in substance. 

 

pO2 

 

pO2 

 

Noun 

It reflects the amount of oxygen gas dissolved in 

the blood. It primarily measures the 

effectiveness of the lungs in pulling oxygen into 

the blood stream from the atmosphere. 

 
Policitemia de 

Chuvash 

 
Chuvash 

polycythemia 

 

Noun 

Type of an autosomal recessive form of 

erythrocytosis which is endemic in patients from 

Chuvashia characterized for the high level of red 

blood cells in patients. 

 
Policitemia 

Vera 

 
Polycythaemia 

vera 

 

Noun 

Polycythemia vera (primary polycythemia) is a 

malignancy of erythrocyte stem cells, and it is 

associated with an activating mutation (V617F) 

of tyrosine kinase Jak-2. 

 

Poliglobulia 

 

Polyglobulia 

 

Noun 

Polyglobulia, also known as polycythaemia, is a 

disease state in which the hematocrit (the 

volume percentage of red blood cells in the 

blood) is elevated. 
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Polisomnografí 

a 

 

Polysomnograph 

y 

 

 
Noun 

It is a test used to diagnose sleep disorders. 

Polysomnography records your brain waves, the 

oxygen level in your blood, heart rate and 

breathing, as well as eye and leg movements 

during the study. 

Post sangría 
Post blood 

analysis 
Noun Refers to the test developed after diagnosis. 

Presión 

barométrica 

Barometric 

pressure 
Noun 

Value for the atmospheric pressure above the sea 

level. 

Presión 

evolutiva 

selectiva 

Selection 

pressure 

 

Noun 
Any change in the environment that encourages 

particular mutations to succeed. 

 

 
Primeras 

sangrías 

 

 
 

Bloodletting. 

 

 
 

Noun 

Set of procedures related to blood draw. 

Removal of a quantity of blood for therapeutic 

purposes. Also called venesection or 

phlebotomy. The procedure is rarely needed and 

is confined to conditions such as polycythaemia, 

haemochromatosis, porphyria and sometimes 

heart failure. 

 
 

Proceso de 

proliferación 

 
 

Proliferation 

process 

 

 
Noun 

It is the rapid and repeated production of new 

parts or of offspring (as in a mass of cells by a 

rapid succession of cell divisions) It results in an 

increase of the cells number, and is defined by 

the balance between cell divisions and cell loss 

through cell death or differentiation. 

 
Procesos de 

angiogénesis 

 
Processes of 

angiogenesis 

 
 

Noun 

The process of developing new blood vessels. 

Angiogenesis is critically important during the 

normal development of the embryo and fetus. It 

also appears to be important during tumor 
formation. Development of new blood vessels. 

 

 

Procesos 

evolutivos 

 

 

Biological 

evolution 

 

 

 
Noun 

Any genetic change in a population that is 

inherited over several generations. These 

changes may be small or large, noticeable or not 

so noticeable. In order for an event to be 

considered an instance of evolution, changes 

have to occur on the genetic level of a population 

and be passed on from one generation to the 

next. 

Progenitores 

eritroides 

Erythroid 

progenitors 
Noun 

A cell that gives rise to megakaryocytes and 

erythrocytes. 

 

 

Proteasa K 

 

 

Proteinase K 

 

 

Noun 

It exhibits broad substrate specificity and 

degrades many proteins in the native state, even 

in the presence of detergents.2,3,4 Proteinase K 

is a stable S8 family serine alkaline protease 

containing two disulfide bridges and one free 

Cys near His at the active site. 
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Protección 

endotelial 

 

 
Endothelial 

protection 

 

 
 

Noun 

The endothelium is a thin membrane that lines 

the inside of the heart and blood vessels. 

Endothelial cells release substances that control 

vascular relaxation and contraction as well as 

enzymes that control blood clotting, immune 

function and platelet (a colorless substance in 

the blood) adhesion. 

 

 
 

Proteína p21 / 

p27 

 

 

 
Protein p21 / p27 

 

 

 
Noun 

Protein p21 is believed to involve the inhibition 

of the MAPK⧸JNK pathway, which has been 

shown to be activated in AD brain and by Aβ 

peptide in vitro. The protein p27 belongs to the 

family of KIP1 inhibitors, which has a broad 

spectrum of inhibitory activity on different 

CDKs and may act as a potential tumor 

suppressor gene. 

 
 

Proteína Ras 

 
 

Ras protein 

 
 

Noun 

Any of a group of proteins that are found near 

cell membranes and regulate cell division and 

proliferation. Abnormal Ras proteins facilitate 

uncontrolled cell division, leading to the 
development of tumors. 

 

Proteína Rho 

 

Rho protein 

 

Noun 

It is the targets of various clostridial cytotoxins, 

which modify the GTPases by glucosylation. It 

is a protein that acts in bacterial cells to mediate 

termination of transcription at distinct sites. 

Proteínas anti- 

apoptóticas 

Anti-apoptotic 

proteins (cells) 

 

Noun 
 

Proteins that anticipate programated cell death. 

Pulpejos de los 

dedos 

Pulp of finger. 

Finger pad. 
Noun 

The fleshy mass on the palmar aspect of the 

extremity of the finger. 

 
Puntos de corte 

 
Cut-off points 

 
Noun 

A measurable value of a screening variable 

which distinguishes screen positive from screen 

negative results. 

 

 

R 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 

Rango Normal 
Normal ranges. 

Normal values. 

 

Noun 
An interval within which results are expected to 

fall during normal operations. 
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Recanalización 

venosa 

 

 

Venous 

recanalization 

 

 

 
Noun 

Blood clots that form inside veins can damage 

venous valves and cause chronic obstruction. 

This can lead to chronic high blood pressure 

inside the vein, resulting in swelling, 

inadequately oxygenated tissue and skin 

ulcerations. Returning the blood flow to an 

obstructed venous segment is referred to as 
recanalization. 

Región 

occipital 

 
Occipital area 

 
Noun 

The back of the head, the portion of the skull 

made of the occipital bone, and the part of the 

cerebrum below the occipital bone. 

 

 
Reguladores 

Bcl-XL 

 

 
Regulatory Bcl- 

XL 

 

 
 

Noun 

It is an anti-apoptotic Bcl-2 protein found in the 

mitochondrial membrane. It is a member of the 

Bcl-2 family of proteins, and acts as an anti- 

apoptotic protein by preventing the release of 

mitochondrial contents such as cytochrome c, 

which leads to caspase activation and ultimately, 

programmed cell death. 

Reguladores 

Bim 

Proapoptotic 

BH3-only protein 
Bim 

 

Noun 
Bim protein is a pro-apoptotic. Its absence 

contributes to autoimmunity and neoplasia. 

 
Remisión 

Remission. 

Abate. 

 
Noun 

Abatement or subsiding of the symptoms of a 

disease. The period during which the symptoms 

of a disease abate or subside. 

Remite Abate Verb 
To reduce in amount, degree, or intensity; 

lessen. 

Reposición Replacement Noun 
The process of replacing something with 

something else 

Requerimiento 

de Flebotomías 

Phlebotomy 

needed 

 
Noun 

Status where the phlebotomy is necessary to 

verify a treatment success 

Respuesta 

Completa 

Complete 

response 

 
Noun 

 
The eradication by treatment. 

Respuesta 

Parcial 
Partial response Noun 

It implies that further treatment will probably be 

required to attempt a cure. 

 
 

Reticulocitos 

 
 

Reticulocytes 

 
 

Noun 

An immature red blood cell that appears 

especially during regeneration of lost blood, 

lacks a nucleus, and has a fine basophilic 

reticulum formed of ribosomal remains 

Rio arriba Upstream Adverb 
It can refer to the temporal and mechanistic 

order of cellular and molecular events. 
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RPMI1640 

 

 
RPMI1640 

 

 
Noun 

Its name is an acronym for Roswell Park 

Memorial Institute. It is a growth medium used 

in cell culture. It contains a great deal of 

phosphate and is formulated for use in a 5%  

carbon dioxide atmosphere. 

 

Rx de torax 

 

Chest X- Ray 

 

Noun 

It is an imaging test that uses small amounts of 

radiation to produce pictures of the organs, 

tissues, and bones of the body. When focused on 

the chest, it can help spot abnormalities. 

 
Rx PA de tórax 

 
PA chest x-ray 

 
Noun 

It is Posterior Anterior imaging test. It can help 

spot abnormalities or diseases of the airways, 

blood vessels, bones, heart, and lungs. 

 

 
 

S 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 

 
 

Sacarato de 

hierro 

 

 

 
Iron sucrose 

 

 

 
Noun 

It is used as a source of iron in patients with iron 

deficiency anemia with chronic kidney disease 

(CKD), including those who are undergoing 

dialysis (hemodialysis or peritoneal) and those 

who do not require dialysis. Due to less side 

effects than iron dextran, iron sucrose is more 

preferred in chronic kidney disease patients. 

 

Sangre 

circulante 

 

 
Circulating blood 

 

 
Noun 

Course of the blood from the heart through the 

arteries, capillaries, and veins back again to the 

heart. The movement of blood through the 

vessels of the body induced by the pumping 

action of the heart. 

Sangre venosa 

periférica 

Peripherical 

venous blood 

 

Noun 
 

Blood taken from acral areas using a syringe 

 

 
Sangría 

 

 
Bleeding 

 

 
Noun 

A running or issuing of blood, as from the nose 

or a wound; a hemorrhage; the operation of 

letting blood, as in surgery; a drawing or running 

of sap from a tree or plant. Flow of blood from a 

ruptured blood vessels. 

 
 

Sangrías 

 
 

Bleeding 

 
 

Noun 

Removing blood, usually from a vein; formerly 

used as a general remedial measure, but used 

now in congestive heart failure and 

polycythemia. 
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Sat O2 

 
 

Sat O2 

 
 

Noun 

It measures the percentage of hemoglobin which 

is fully combined with oxygen. It can be 

obtained non-invasively and continuously 

through the use of a "pulse oximeter”. 

 

 
Saturación 

 

 
Saturation 

 

 
Noun 

Referred to oxygen saturation test. It is a 

noninvasive measurement of blood oxygen 

saturation by differential absorption of red and 

infrared light beams with an oximeter applied to 

the skin. 

Saturación 

arterial de 

oxígeno 

 
Arterial Oxygen 

Saturation 

 

Noun 

It reflects arterial oxyhemoglobin saturation, the 

percentage of hemoglobin that is oxygenated, 

rather than the arterial partial pressure of 

oxygen. 

 

SD 

 

SD 

 

Noun 

It is a proprietary non-volatile memory card 

format developed by the SD Card Association 

(SDA) for use in portable devices used in the 

measurement of pH. 

 
Secreción 

 
Secretion 

 
Noun 

The process by which, a human, an animal or 

plant produces and releases a liquid, or the liquid 

produced. 

 

Seguimiento 

 

Follow-up. 

 

Noun 

Some further action taken after a procedure is 

finished, such as contact by a health care agency 

days or weeks after a patient has undergone 

treatment. 

 
Selección 

natural 

 

Natural selection 

 

Noun 

The process that results in the adaptation of an 

organism to its environment by means of 

selectively reproducing changes in its genotype, 

or genetic constitution. 

 
 

Sensibilidad 

 
 

Sensitivity 

 
 

Noun 

The state or quality of being sensitive; often 

used to denote a state of abnormal 

responsiveness to stimulation, or of responding 

quickly and acutely analytical sensitivity. 

 

Ser dilucidado 
 

To be elucidated 
 

Verb 
To make clear or plain, especially by 

explanation; clarify. 

Sherpas del 

Himalaya 

Himalayas 

Sherpas 

 
Noun 

A member of a Himalayan people living on the 

borders of Nepal and Tibet, renowned for their 

skill in mountaineering. 

 
Silbido 

 
Wheezing 

 
Noun 

A whistling noise in the chest during breathing. 

Wheezing occurs when the airways are 

narrowed or compressed. 
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Silicosis 

 
Silicosis 

 
Noun 

Silicosis is a long-term lung disease caused by 

inhaling large amounts of crystalline silica dust, 

usually over many years. 

 
Simvastatina 

 
Simvastatin 

 
Noun 

A semisynthetic drug C25H38O5 that decreases 

the level of cholesterol in the bloodstream and is 

derived from a compound produced by a mold 

(Aspergillus terreus). 

 
Sin Respuesta 

 
Unanswered 

 
Noun 

 
Not answered, or responded to. 

Síndrome de 

Apnea 

Obstructiva del 

Sueño 

Obstructive Sleep 

Apnea Syndrome 

(OSAS) 

 
Noun 

 
Obstructive sleep apnea is characterized by 

repeated airway collapse during sleep 

 

 

 

Síndrome de 

hiperviscosidad 

sanguínea 

 

 

 

 
Hyperviscosity 

syndrome 

 

 

 

 

Noun 

Any of various syndromes associated with 

increased viscosity of the blood. One type is 

due to serum hyperviscosity and is 

characterized by spontaneous bleeding with 

neurologic and ocular disorders. Another type 

is characterized by polycythemia with retarded 

blood flow, organ congestion, reduced capillary 

perfusion, and increased cardiac effort. A third 

group includes conditions in which the 

deformability of erythrocytes is impaired, such 
as sickle cell anemia. 

 
 

Síndrome 

metabólico 

 
 

Metabolic 

syndrome 

 

 
Noun 

A cluster of conditions that occur together, 

increasing your risk of heart disease, stroke and 

type 2 diabetes. These conditions include 

increased blood pressure, high blood sugar, 

excess body fat around the waist, and abnormal 

cholesterol or triglyceride levels. 

Síntesis de 

novo del 

colesterol 

De novo 

cholesterol 

synthesis 

 
Noun 

It is a pathway used by the Schwann cells to 

promote cell motility and viability 

 
Síntesis del 

colesterol 

 
Cholesterol 

biosynthesis 

 

Noun 

It refers to the steps where biological reactions 

take, by oxidation, derived elements from 

cholesterol to diet process and protein benefits. 

 
Sintomatología 

 
Symptomatology 

 
Noun 

The branch of medical science dealing with 

symptoms. Besides, it can be the collective 

symptoms of a patient or disease. 

Sintomatología 

adicional 

 
Symptomatology 

 
Noun 

It is the primary means for making a clinical 

diagnosis (and usually why the patient has come 

to medical attention). 

 

Sistémico 
 

Systemic 
Adjectiv 

e 

It means affecting the entire body, rather than a 

single organ or body part. 
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Soplo 
 

Bruit. Blow 
 

Noun 
A sound or murmur heard inside ears in 

peripheral vessels. 

Subunidad ß 

codificada 

Beta codified 

subunit 
Noun 

Beta globin (subunit) in the DNA chain of 

adults. 

 
Subunidad γ2 

 
Y2 subunit 

 
Noun 

Variation in DNA chain which generally do not 

come in pairs. This halotype is shared from one 

generation to other. 

 

 

 
Suero fetal 

bovino 

 

 

 
Fetal bovine 

serum 

 

 

 

Noun 

FBS comes from the blood drawn from a bovine 

fetus via a closed system of collection at the 

slaughterhouse. It is the most widely used 

serum-supplement for the in vitro cell culture of 

eukaryotic cells. This is due to it having a very 

low level of antibodies and containing more 

growth factors, allowing for versatility in many 

different cell culture applications. 

 

 
Sujetos Aymara 

 
Aymara natives. 

Aymara 

individuals 

 

 
Noun 

A member of a South American Indian people 

living mainly in Bolivia and Peru and believed 

to have been the builders of a great ancient 

culture that was later supplanted by that of the 

Incas. 

 
Supervivencia 

 
Survival 

 
Noun 

A living or continuing longer than, or beyond the 

existence of, another person, thing, or event; an 

outliving. 

 

Suplementadas 

 
To be 

supplemented 

 

Verb 

Something that completes or makes an addition. 

A part added to or issued as a continuation of a 

book or periodical to correct errors or make 

additions 

 

 
 

T 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

Tabaquismo Smoking Noun Chronic addiction to tobacco. 

 
 

TAC toraco- 

abdominal 

 
 

Thoracoabdomin 

al CT scan 

 

 
Noun 

Computed tomography (CT) of the chest uses 

special x-ray equipment to examine 

abnormalities found in other imaging tests, and 

to help diagnose the cause of an unexplained 

cough, shortness of breath, chest pain, fever and 

other chest symptoms. 
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Tampón de lisis 

 

 
Lysis Buffer 

 

 
Noun 

It is a buffer solution used for the purpose of 

breaking open cells for use in molecular biology 

experiments that analyze the labile 

macromolecules of the cells (e.g. western blot 

for protein, or for DNA extraction. 

 

 
 

Técnica 

colorimétrica 

 

 

 
Colorimetry. 

 

 

 
Noun 

It is the technique normally used to determine 

the concentration of analyte through comparing 

the color changes of the solution. It is based on 

comparison of the color developed in a solution 

of the test material with that in a standard 

solution; the two solutions are observed 

simultaneously in a colorimeter, and quantitated 

on the basis of the absorption of light. 

 
Técnica de 

quimioluminisc 

encia 

 
 

Chemiluminesce 

nce method 

 

 
Noun 

 
It is the emission of light as a result of a chemical 

reaction, and for detection schemes enzymes are 

often incorporated to multiply the detectable 

product, with the aim of increasing sensitivity. 

 

 

Tejido 

hematopoyético 

 

 

Hematopoiesis 

tissue 

 

 

 
Noun 

The production of all types of blood cells 

including formation, development, and 

differentiation of blood cells. Prenatally, 

hematopoiesis occurs in the yolk sack, then in 

the liver, and lastly in the bone marrow. In the 

normal situation, hematopoiesis in adults occurs 

in the bone marrow and lymphatic tissues. 

 

 

 
Teofilina 

 

 

 
Theophylline 

 

 

 
Noun 

A methylxanthine derivative from tea with 

diuretic, smooth muscle relaxant, bronchial 

dilation, cardiac and central nervous system 

stimulant activities. Mechanistically, 

theophylline acts as a phosphodiesterase 

inhibitor, adenosine receptor blocker, and 

histone deacetylase activator. 

Terapia de 

anticoagulación 

Anticoagulation 

therapy 

 

Noun 
Treatment to prevent clots. It is used to prevent 

the formation of blood clots. 

Tiempo de 

residencia 
Residence time Noun 

The duration of persistence of a mass or 

substance in a medium or place 

Tiempos de 

exposición 
Exposure time. Noun 

Period of time in which an entity is exposed to 

external factors. 

 

Tinción 
 

Staining 
 

Noun 
The use of a dye to color specimens for 

microscopic study 
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Tinnitus 

 

Tinnitus 

 

Noun 

Noise such as buzzing, ringing, or whistling, 

heard in the ear without an external stimulus and 

having multiple causes including infection, 

trauma, and drugs. 

 

 

Tipifarnib 

 

 

Tipifarnib 

 

 

Noun 

It is a farnesyltransferase inhibitor. 

Farnesyltransferase inhibitors block the activity 

of the farnesyltransferase enzyme by inhibiting 

prenylation of the CAAX tail motif, which 

ultimately prevents Ras from binding to the 

membrane, rendering it inactive. 

 
Tomografía 

axial 

computarizada 

 
Computerized 

axial tomography 

(CAT) scan 

 

 
Noun 

It combines data from several X-rays to produce 

a detailed image of structures inside the body. A 

CAT scanner emits a series of narrow beams 

through the human body as it moves through an 

arc. 

 

Trasnaminasas 

 

Transaminases 

 

Noun 

An enzyme that catalyzes the transfer of an 

amino group from one molecule, an amino acid, 

to another, a keto acid, in the process of 

transamination. 

Tratamiento in- 

vitro 

 
In-vitro method 

 
Noun 

It refers to an out-of-body treatment. for 

example, a culture or test tube. 

 

 

Tratamientos 

concomitantes 

 

 

Concomitant 

therapy 

 

 

 
Noun 

Therapy that predates the study and is continued 

throughout, but the dosage may be modulated 

according to necessity; for example, 

corticosteroids in disease-modifying (DMARD) 

trials in rheumatoid arthritis, or for NSAID in 

trials involving biological agents in ankylosing 

spondylitis 

 
Tratamientos de 

primera línea 

 
First-line 

treatment 

 

Noun 

The initial, preferred, or best treatment for a 

disease. It is often the therapy that combines the 

best efficacy with the best safety profile and/or 

the lowest cost. 

 

Triglicéridos 

 

Triglyceride 

 

Noun 

A compound consisting of three molecules of 

fatty acids bound with one molecule of glycerol; 

a neutral fat that is the usual storage form of 

lipids in animals. 

 

Trombocitosis 
 

Thrombocytosis 
 

Noun 
A disorder in which body produces too many 

platelets. 

 

 
Tromboembolia 

pulmonar 

 
Pulmonary 

thromboembolis 

m 

 

 
Noun 

It is a blockage of an artery in the lungs by a 

substance that has moved from elsewhere in the 

body through the bloodstream (embolism). 

Symptoms of a PE may include shortness of 

breath, chest pain particularly upon breathing in, 

and coughing up blood. 
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Trombosis en 

vena porta 

 

Portal vein 

thrombosis 

 
Noun 

It is blockage or narrowing of the portal vein (the 

blood vessel that brings blood to the liver from 

the intestines) by a blood clot. 

 
Trombosis 

mesentérica 

Mesenteric 

venous 

thrombosis 

(MVT) 

 

Noun 

It is a blood clot in one or more of the major 

veins that drain blood from the intestine. The 

superior mesenteric vein is most commonly 

involved. 

Trombosis 

venosa 

profunda 

Deep venous 

thrombosis 

 
Noun 

Deep vein thrombosis (DVT) is a blood clot in a 

major vein that usually develops in the legs 

and/or pelvis. 

 
Tuberculosis 

pulmonar 

 
Pulmonary 

tuberculosis 

 

Noun 

An infectious, inflammatory, reportable disease 

that is chronic in nature and usually affects the 

lungs (pulmonary tuberculosis), although it may 

occur in almost any part of the body. 

 

 
Tubos ACD 

 

 
ACD tubes 

 

 
Noun 

BD Vacutainer Glass Blood Collection Tubes 

with Acid Citrate Dextrose (ACD). Evacuated 

glass blood collection tubes for blood banking 

studies, HLA phenotyping and DNA and 

paternity testing. 

 
Tubos con 

EDTA 

 

EDTA tubes 

 

Noun 

Tubes coated with spray-dried K2EDTA or 

K3EDTA. It acts as an anticoagulant, binding 

the calcium ions and interrupting the clotting 

cascade. 

 

 
Tubos 

Vacutainer 

 

 

Vacutainer tubes 

 

 

Noun 

It is related to vacuum blood collection tubes. It 

is a sterile glass tube with a colored rubber 

stopper creating a vacuum seal inside of the tube 

which facilitates drawing predetermined volume 

of liquid. Vacutainer is designed for 

venipuncture. 

 
Tubos 

Vacutainer SST 

II Advance 

 

Vacutainer SST 

II advance tubes 

 

 
Noun 

A Vacutainer blood collection tube is a sterile 

glass or plastic tube with a closure that is 

evacuated to create a vacuum inside the tube 

facilitating the draw of a predetermined volume 

of liquid. 

 

 

 

U 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 
 

U 

 
 

U 

 
 

Noun 

When the abbreviations "RU" and "U" are used, 

the abbreviation is attached to the number (for 

example: 2RU, 2U). One rack unit represents a 

height of 44.45 mm 
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Ubiquinona 

 

 

Ubiquinone 

 

 

Noun 

A nutrient that the body needs in small amounts 

to function and stay healthy. Ubiquinone helps 

mitochondria (small structures in the cell) make 

energy. It is an antioxidant that helps prevent 

cell damage caused by free radicals (highly 

reactive chemicals). 

 
ug 

microgram or 

microgramme 

(ug) 

 
Noun 

It is a unit of mass equal to one millionth 

(1×10−6) of a gram. The unit symbol is μg 

according to the International System of Units. 

 

 
UI 

 
 

International unit 

(IU) 

 

 
Noun 

It is an international unit of measurement for the 

amount of a substance, a mass or volume. It 

varies based on which substance is being 

measured, due to the biological activity or effect, 

for the purpose of easier comparison across 

substances. 

 

 

UKE1 

 

 

UKE-1 cell line 

 

 
Adjectiv 

e 

Patient had an essential thrombocythemia 

transformed into acute leukemia. The patient's 

initial clinical presentation included skin and 

lymph node infiltrations that were taken for an 

angiosarcoma due to positivity for CD34, CD31, 

and von Willebrand factor on immunohistology. 

ul ul. Noun Abbreviation for microliter. 

 

 

 

V 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 

 
Valor P50 

 

 
P50 value 

 

 
Noun 

It is the oxyhemoglobin dissociation curve 

shows the relationship between the hemoglobin 

saturation (SO2) at different oxygen tensions 

(PO2). The P50 is the oxygen tension at which 

hemoglobin is 50% saturated. The normal P50 is 

26.7 mm Hg. 

 
Valores 

normales 

 

Normal values 

 

Noun 

Outmoded term for a set of laboratory test values 

used to characterize apparently healthy people; 

replaced by reference values. 

VCM (volumen 

corpuscular 

medio) 

MCV (Mean 

Corpuscular 

Volume) 

 
Noun 

The average volume of red cells, calculated from 

the hematocrit and the red cell count, in 

erythrocyte indices. 
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Vena 

antecubital 

 

 
Antecubital vein 

 

 
Noun 

The cephalic vein is a superficial vein in the arm. 

It communicates with the basilic vein via the 

median cubital vein at the elbow and is located 

in the superficial fascia along the anterolateral 

surface of the biceps brachii muscle. 

Vena del 
pliegue del 

codo 

 

Median cubital 

vein 

 
Noun 

It is the superficial vein overlying the bicipital 

aponeurosis in the roof of the cubital fossa, 

commonly cannulated for intravenous access. 

 
Vena porta 

 
Portal vein 

 
Noun 

It is a vein that collects blood from one part of 

the body and distributes it in another through 

capillaries. 

 

 

 

 
Via de 

señalización 

 

 

 

 
Signaling 

pathway 

 

 

 

 
 

Noun 

It describes a group of molecules in a cell that 

work together to control one or more cell 

functions, such as cell division or cell death. 

After the first molecule in a pathway receives a 

signal, it activates another molecule. This 

process is repeated until the last molecule is 

activated and the cell function is carried out. 

Abnormal activation of signaling pathways can 

lead to cancer, and drugs are being developed to 

block these pathways. These drugs may help 

block cancer cell growth and kill cancer cells. 

 

 
Vía del 

mevalonato 

 

 
Mevalonate 

pathway 

 

 

Noun 

The mevalonate pathway, also known as the 

isoprenoid pathway or HMG-CoA reductase 

pathway or target of statins is an essential 

metabolic pathway present in eukaryotes, 

archaea, and some bacteria. A molecular 

precursor of many endogenous molecules, e.g., 

cholesterol. 

 

Via endovenosa 

 

Intravenous (IV) 

 

Noun 

Into a vein. Intravenous (IV) medications are 

solutions administered directly into the venous 

circulation via a syringe or intravenous catheter 

(tube). 

 

Vía HIF 

 
Hypoxia- 

inducible factor 

 

Noun 

Hypoxia-inducible factors (HIFs) are 

transcription factors that respond to decreases in 

available oxygen in the cellular environment, or 

hypoxia. 

Via intestinal Intestinal route. Noun 
Place where there is a movement of nutrients 

from the small intestine into the blood supply. 

 
Viables 

 
Viability 

 
Noun 

The quality or state of being viable: such as: the 

ability to function adequately, the ability to 

succeed or be sustained, and the ability to live, 
grow, and develop. 

Visión borrosa Blurred vision Noun 
Lack of sharpness of vision with, as a result, the 

inability to see fine detail. 
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VO 

 

PO (Per os.) 

 

Noun 

 
By or through the mouth, denoting a method of 

delivering medication. 

 

 

 

W 

Spanish Entry 
English 

Equivalent 
Gr. Cat. Definition 

 
 

Warfarina 

 
 

Warfarin 

 
 

Noun 

It is an anticoagulant (blood thinner). Warfarin 

reduces the formation of blood clots. It is used 

to treat or prevent blood clots in veins or arteries, 

which can reduce the risk of stroke, heart attack, 

or other serious conditions. 

 

 

Western blot 

 

 

Western blot 

 

 

Noun 

An assay that detects specific proteins within a 

protein mixture by a multistep process 

consisting of electrophoresis on a slab gel, 

transfer of the proteins on the gel to a membrane 

followed by identification of the specific 

proteins by antibody staining. 

 

 



 

 

 

 

 

 

 

 

ANNEX 4 
SOURCE AND TARGET 

TEXT
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Capítulo I 

ERITROCITOSIS PATOLÓGICAS 

EN HABITANTES A GRANDES ALTURAS 

 

Ricardo Amaru, Gina Torres, Teddy Quispe, Josue Mamani, Rosario Peñaloza, Hortencia 

Miguez, Ariel Amaru, Heriberto Cuevas. 

 

Unidad de Biología Celular, Facultad de Medicina, Universidad Mayor de San Andrés, La 

Paz-Bolivia. 

 

INTRODUCCIÓN 

La tierra, desde su formación, ha estado marcada por acontecimientos importantes tales como 

la formación de las montañas del Himalaya (Tibet) entre 245 a 65 millones de años y la 

formación de la Cordillera de Los Andes entre 138 a 65 millones de años1,2,3. Las poblaciones 

nativas del Tibet y Los Andes colonizaron dichas formaciones desde hace 25.00 y 11.000 

años atrás, respectivamente. En la actualidad, se estima que en el mundo, alrededor de unos 140 

millones de personas viven en regiones superiores a 2.500 msnm de los cuales 35 millones 

radican en Los Andes y 80 millones en Asia, incluyendo China y Asia Central4,5,6,7,8. 

La baja presión de oxígeno en grandes alturas, procesos evolutivos y tiempos de exposición 

distintos en los que vivieron ambas poblaciones permitió una selección natural y adaptación 

genética de modos diferentes9,10,11. Los Tibetanos montañeses, gracias a la selección positiva de 

genes involucrados en el control de la eritropoyesis, evolucionaron hacia una concentración de 

hemoglobina similar al de los habitantes del nivel del mar; mientras que, los Andinos 

evolucionaron a una concentración de hemoglobina elevada en relación a los habitantes del nivel 

del mar, esto probablemente por mecanismos de selección genética distintos o por un periodo 

insuficiente de exposición a grandes alturas. Así, los nativos montañeses tibetanos y andinos 

presentan una baja concentración de hemoglobina en relación a los nativos de tierras bajas que 

migraron recientemente a grandes alturas12,13,14,15. 

La exposición a baja presión barométrica de los habitantes de grandes alturas, contribuye a la 

presentación de patologías agudas y crónicas. Entre las agudas se encuentran la Enfermedad 

Aguda de Montaña, edema cerebral y edema pulmonar; mientras tanto, las crónicas estan 

representadas por la Enfermedad Crónica de Montaña cuya repercusión es de carácter sistémico 

y donde la eritrocitosis se constituye como una manifestación hematológica de la misma. La 

prevalencia de la esta enfermedad difiere de acuerdo a la región, el tiempo de residencia y la 

altura de radicatoria. De este modo, la prevalencia es de 1.2% en Tibetanos Nativos, 5.6% en 

los Chinos Han, 7% en nativos de la ciudad de La Paz, Bolivia (3.600 – 4.000 msnm) y 15.6 % 

en los habitantes de la cordillera de Los Andes 7,16. 
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CLASIFICACIÓN DE LA ERITROCITOSIS 

La eritrocitosis se caracteriza por un aumento de la masa eritrocitaria por encima de los 

parámetros normales, y se clasifica en: 

 

a) Eritrocitosis primaria, se caracteriza por presentar la eritropoyetina sérica disminuida o 

normal; ésta eritrocitosis a su vez se subclasifica en adquiridas o congénitas. La eritrocitosis 

primaria adquirida se debe a mutaciones somáticas como la mutación del gen JAK2 en la 

Policitemia Vera (PV). La eritrocitosis primaria congénita se debe a cambios en la línea 

germinal del DNA como las mutaciones en el gen del receptor de la eritropoyetina (EPO-R) y 

mutaciones hereditarias recesivas del gen VHL en la policitemia de Chuvash. Estas mutaciones 

se expresan dentro de los progenitores eritroides que impulsan el aumento de la eritropoyesis y 

son detectadas por respuestas EPO BFU-E hipersensibles o autónomas (Cuadro 1). 

b) Eritrocitosis secundaria, caracterizada por el aumento de eritropoyetina sérica, también se 

subclasifican en adquiridas, como en las en las patologias cardiopulmonares; y congénitas, 

como en las cardiopatias congénitas (Cuadro 1). 

 

Con todo lo descrito anteriormente, las eritrocitosis de importancia clínica en habitantes de 

grandes alturas son: Eritrocitosis Patológica de Altura (EPA), Eritrocitosis secundaria (ES) y 

Policitemia Vera (PV). 

 

Eritrocitosis Patológica de Altura (EPA) 

Constituye el 9% de las eritrocitosis en consulta médica. La Eritrocitosis Patológica de Altura 

(EPA) es la manifestación hematológica de Enfermedad Crónica de Montaña (Chronic 

Mountain Sickness, CMS) presente en sujetos que viven en alturas superiores a 

2.500 msnm. 

Eritrocitosis Secundaria (ES) 

Constituye el 90% de todas las eritrocitosis en consulta médica, representa la consecuencia de 

patologías asociadas al aumento de la eritropoyetina sérica como las patologías 

cardiopulmonares, Enfermedad Pulmonar Obstructiva Crónica (EPOC), obesidad, síndrome 

metabólico, Síndrome de Apnea Obstructiva del Sueño y cardiopatías. 

 

Policitemia Vera (PV) 

Constituye el 1% de las eritrocitosis en consulta médica, es una verdadera enfermedad 

oncohematológica clonal asociada a leucocitosis, trombocitosis, crecimiento autónomo de 

colonias eritroides (BFU-E), eritropoyetina sérica baja y mutación somática de gen JAK2 

V617F. 
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Cuadro 1. 

Clasificación de las eritrocitosis patológicas 
 

Esta clasificación se argumenta en los trabajos de Tiziano Barbui, Guido Finazzi, Joseph Prchal y 

Ricardo Amaru. 

 

DIAGNÓSTICO DIFERENCIAL 

En la práctica clínica, es necesario realizar un diagnóstico diferencial entre las 3 principales 

eritrocitosis patológicas: ES, EPA y PV. Probablemente estas 3 eritrocitosis comprenden el 99% 

de todas las eritrocitosis patológicas propias de los habitantes en grandes alturas. (Tabla 1) 

Tabla1. 

Diagnóstico diferencial de las eritrocitosis patológicas en habitantes de grandes alturas 
 

 CN EPA ES PV 

EPOC, Obesidad, 

tabaquismo 
No No Si No 

Esplenomegalia No No No Si 

Leucocitosis No No No Si 

Eritropoyetina 

sérica 
Normal Normal Elevada Baja 

Mutación JAK2 No No No Si 

1. Eritrocitosis Primaria (eritropoyetina sérica normal o disminuida) 

a. Adquiridas 

 Policitemia Vera 

b. Congénitas 

 Eritrocitosis por mutaciones del Epo-R 

 Eritrocitosis de Chuvash 

 Hemoglobinopatía de alta afinidad con oxígeno 

 Deficiencia de 2,3 BPG mutasa 

2. Eritrocitosis Secundaria (Eritropoyetina sérica elevada) 

a. Adquiridas 

• Secundaria a EPOC 

• Secundaria a Obesidad / Síndrome metabólico 

• Síndrome de apnea obstuctiva del sueño (SAOS) 

• Eritrocitosis por cardiopatía adquirida. 

• Tabaquismo 

• Neoplasias 

b. Congénitas 

• Cardiopatías congénitas 

• Estenosis de arteria renal 
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Capítulo II 

CARACTERIZACIÓN BIOLÓGICA 

DE LA ERITROCITOSIS PATOLÓGICA DE ALTURA 

 

Ricardo Amaru, Gina Torres, Teddy Quispe, Josue Mamani, Rosario Peñaloza, Hortencia 

Miguez, Ariel Amaru, María Aguilar, Heriberto Cuevas. 

 

Unidad de Biología Celular, Facultad de Medicina, Universidad Mayor de San Andrés, La 

Paz-Bolivia. 

 
INTRODUCCIÓN 

La eritropoyesis es un proceso de proliferación y diferenciación de la línea eritroide, desde 

Células Progenitores Hematopoyéticas (CPH) hasta eritrocitos; este proceso esta regulado por un 

delicado equilibrio entre la proliferación y la apoptosis de los eritrocitos. La citocinas 

hematopoyéticas juegan un rol crucial en la regulación de este equilibrio homeostático, y la falta 

de estas citocinas inducen la apoptosis celular. La eritropoyetina (EPO) es una citocina 

hematopoyética de linaje específico, importante para la proliferación, diferenciación y 

supervivencia de la línea eritroide. Todos estos procesos están regulados a través de proteínas 

anti-apoptóticas que involucran a los reguladores Bcl-XL y Bim, miembros de la familia Bcl-

21,2,3. 

En condiciones patológicas, como por ejemplo en las neoplasias, el aumento de la eritropoyetina 

produce Eritrocitosis Secundaria (ES)4. 

DESCRIPCIÓN 

Material y métodos 

Para establecer las características biológicas de la Eritrocitosis Patológica de Altura (EPA), se 

obtuvó muestras de sangre periférica y aspirado de médula ósea de 10 personas saludables como 

controles normales (CN) y 30 de pacientes con eritrocitosis patológicas (EPA, ES y PV), todos 

ellos con radicatoria en las ciudades de La Paz y El Alto a 3.600 y 4.000 m.s.n.m. 

respectivamente. 

Las muestras de aspirado de médula ósea y sangre venosa periférica fueron tomadas previo 

consentimiento informado, y los datos clínicos se obtuvieron de la historia clínica. 

 

Niveles de Hemoglobina y Hematocrito 

Las concentraciones de hemoglobina y hematocrito fueron obtenidas de las muestras de sangre 

venosa periférica depositadas en tubos Vacutainer con EDTA (BectonDickinson, USA) y 

procesadas en un contador hematológico automático (Micro 60, USA), para confirmar los 

resultados se llevaron a cabo estudios con técnicas manuales, utilizando una microcentrífuga 

(Hawksley, England) para el hematocrito y la técnica colorimétrica (Unico 1200 

Spectrophotometer, USA) para la concentración de hemoglobina5. 
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Los niveles de concentración de hemoglobina en condiciones normales y patológicas dependen 

de la edad, género, grupo étnico y altura de residencia (Amaru /Prchal datos no publicados). Los 

valores normales para los habitantes adultos de las ciudades de La Paz y El Alto son de 14 a 17 

g/dl para las mujeres y de 15 a 18 g/dl para los varones. Se consideró como eritrocitosis 

patológicas a los niveles de hemoglobina mayor a 18 g/dl en las mujeres y mayor a 19 g/ dl en los 

varones; estos puntos de corte fueron determinados considerando la presencia de síndrome de 

hiperviscosidad sanguínea en más del 80% de los pacientes. Es importante mencionar que, 

existen pacientes de ambos sexos que toleran hemoglobinas elevadas sin sintomatología de 

hiperviscosidad sanguínea y contrariamente también se observa pacientes, sobre todo mujeres, 

que presentan este síndrome a valores inferiores al del punto de corte. 

Los controles normales (CN) presentaron un valor medio de Hb:15,9 g/dl (Ht:50,5%); los 

pacientes con Eritrocitosis Patológica de Altura (EPA) presentaron Hb 20,2 g/dl (Ht:62,1%), 

Eritrocitosis Secundaria (ES) Hb:22,9g/dl (Ht:70,7%) y finalmente, Policitemia Vera (PV) 20,3 

g/dl (Ht:63,4%). 

De esta manera, se evidenció que los pacientes con EPA tienen la hemoglobina y el hematocrito 

estadísticamente diferentes al de los pacientes con ES y CN; similar al de los pacientes con PV. 

 

Hemoglobina Fetal y Metahemoglobina 

La concentración de la hemoglobina fetal se estableció por método fotocolorimétrico, con el Kit 

Emoglobina Fetale Kit (Globe Diagnostic, Italy) en un espectrofotómetro (Unico1200 

Spectrophotometer, USA); la metahemoglobina fue determinada con el método de Evelyn y 

Malloy, y la determinación de la concentración de hemoglobina fetal fue revalidada por HPLC 

(High Pressure Liquid Chromatography)6. 

Los CN presentaron una concentración media de Hbf:0,46% (MetHb:0,63%), los pacientes con 

EPA Hbf:0,57% (metHb:0,43%), ES Hbf:0,76% (metHb:0,34%) y PV Hbf:0,44% 

(metHb:0,29%). 

De acuerdo con los valores citados anteriormente, tanto la hemoglobina fetal como la 

metahemoglobina en pacientes con EPA, ES y PV son normales. 

 

Reticulocitos 

El recuento de reticulocitos se realizó por microscopia, previa tinción con azul brillante de 

cresil. 

Los CN presentaron una media de índice de reticulocitos de 1,3%; EPA 2,9%; ES 3,6% y los 

pacientes con PV 2,1%. 

El análisis estadístico realizado para verificar las diferencias entre grupos evidenció que las 

eritrocitosis patológicas (EPA, ES, PV) presentaron un incremento del índice de reticulocitos y 

que no existen diferencias estadísticas entre ellas. 
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Niveles de Eritropoyetina Sérica 

La determinación de eritropoyetina sérica se realizó con el método de ELISA, utilizando Kit 

comercial (R&D System, USA) y un lector Stat Fax 2100 (Awareness Technologies Inc., USA), 

estos datos fueron revalidados con la técnica de quimioluminiscencia. 

Para ello, se obtuvieron muestras de sangre venosa periférica depositadas en tubos Vacutainer 

SST II Advance (BectonDickinson, Plymouth, UK). 

Los CN presentaron una media de eritropoyetina sérica de 10,0 mU/ml; EPA 10,5 mU/ml; ES 

30,5 mU/ml y los pacientes con PV 2,1 mU/ml. 

Estos datos reflejan que, la concentración de eritropoyetina sérica en pacientes con EPA es 

normal, elevada en pacientes con ES y disminuida en pacientes con PV (Cuadro 1). 

Cuadro 1. 

Concentración de Eritropoyetina Sérica 

CN (Controles Normales), EPA (Eritrocitosis 

Patológica de Altura), ES (Eritrocitosis Secundaria), 

PV (Policitemia Vera). 

 

Leucocitos y Plaquetas 

La cuantificación de leucocitos y plaquetas se realizó en sangre venosa periférica obtenida en 

tubos con EDTA (Becton Dickinson, USA) y procesados en un contador hematológico 

automatizado (Micro 60, USA). 

Los grupos estudiados presentaron una media de leucocitos y plaquetas de 6.300/ul y 273.000/ 

ul en CN; 7.200/ul y 229.000/ul en EPA; 6.600/ul y 193.000/ul en ES; 16.600/ul y 604.000/ul en 

PV. 

Los datos analizados reflejan que, los pacientes con PV presentan leucocitosis y trombocitosis; 

mientras que, la EPA y la ES presentan valores normales. La leucocitosis y trombocitosis son 

características de la PV debido a que esta es una enfermedad neoplásica mieloproliferativa que 

compromete a toda la línea mieloide. 

 

Gasometría arterial 

La gasometría se determinó por medio de un gasómetro automatizado (Critical Care Xpress, 

Nova Biomedical, UK), la medición se realizó en muestras de sangre obtenidas de la arteria 

radial. 



239 

 

 

Se observó que, el pH de los cuatro grupos estudiados son normales; la pCO2 está elevada tanto 

en la ES como en la EPA, pero más elevada en ES; la pO2 está disminuida en ES y EPA, pero 

más disminuida en ES; y la saturación de O2 está disminuida en ES y EPA. Los resultados se 

describen en la tabla 1. 

El incremento de pCO2 y la disminución de pO2 y Sat O2, presentes en la ES, probablemente 

se deban a la hemoglobina/hematocrito elevados, además de una etiología pulmonar que 

dificulta el intercambio gaseoso en este grupo de pacientes. 

 

Mutación del gen Jak2V617F
 

El DNA de células mononucleares de la médula ósea fue extraído con método fenol/cloroformo. 

Para la amplificación por PCR, se utilizó 100 ng de DNA, 50 pM de los oligos JAK2R, JAK2F 

Y JAK2FWT. El annealing se realizó a 59°C seguido de 35 ciclos de amplificación. 

El producto del PCR fue separado en gel de agarosa al 2%; observándose la banda de 364 bp que 

corresponde al exón 12 del gen Jak2 no mutado y la banda 203 bp que corresponde al gen 

Jak2V617F mutado. 

Los pacientes con PV presentan mutación del gen Jak2V617F; mientras que, las muestras de 

CN, EPA y ES no presentan la mutación de este gen (Figura 1). 

Tabla 1. 

Gasometría Arterial 
 

 CN 

10 

EPA 

15 

ES 

10 

PV 

5 

pH (mmHg) (SD) 7.39 

( + 0.01) 

7.41 

( + 0.02) 

7.39 

( + 0.02) 

7.42 

( + 0.02) 

paCO2 (mmHg) (SD) 30.0 

( + 0.1) 

34.1 

( + 3.3) 

37.8 

( + 3.5) 

27.5 

( + 3.8) 

paO2 (mmHg) (SD) 60.2 

( + 0.4) 

49.9 

( + 4.3) 

43.4 

( + 1.6) 

48.3 

( + 3.4) 

Sat O2 % (SD) 93.2 

( + 1.6) 

86.1 

( + 3.8) 

78.3 

( + 2.7) 

91 

( + 2.6) 

CN (Controles Normales), EPA (Eritrocitosis Patológica de Altura), ES (Eritrocitosis Secundaria), 

PV (Policitemia Vera). 

Figura 1. 

Mutación del Gen JAK2V617F
 

CN (Controles Normales), EPA (Eritrocitosis Patológica de 

Altura), ES (Eritrocitosis Secundaria), PV (Policitemia Vera). 
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BFU-E Endógenas 

Las Células Progenitoras Hematopoyéticas (CPH) de la médula ósea fueron separadas por 

centrifugación en gradiente de densidad Histopaque 1077 (Sigma-Aldrich, USA), luego lavadas 

con tampón de lisis y RPMI1640 con suero fetal bovino al 2%. Posteriormente, fueron 

identificadas y cuantificadas por citometría de flujo con anti CD34; finalmente, la viabilidad se 

determinó con Azul Tripan. 

Se cultivó 2x105cel/ml de CPH en cajas petri de 33 mm con grilla en 1 ml de Metilcelulosa 

(MethoCult H4230 Without Epo, StemCell Technologies, Canadá), penicilina 250 UI/ml, 

estreptomicina 50 ug/ml; suplementadas con y sin 2 UI/ml de Epo. Los cultivos se realizaron a 

37 ºC y 5% de CO2 y la lectura de las colonias BFU-E se realizó a los días 7 y 14 de acuerdo a 

criterios estandarizados. 

De esta manera, se observó un crecimiento autónomo de las colonias eritrocitarias BFU- E 

(BFU-E endógenas) en pacientes con PV y EPA; aunque, el número de colonias fue menor en 

la EPA (Cuadro 2). 

Cuadro 2. 

BFU-E Endógenas 

CN (Controles Normales), EPA (Eritrocitosis Patológica de 

Altura), ES (Eritrocitosis Secundaria), PV (Policitemia Vera). 

 

Sensibilidad de Células Progenitoras Hematopoyéticas a la eritropoyetina 

La sensibilidad de las Células Progenitoras Hematopoyéticas (CPH) a la eritropoyetina se 

determinó por técnica de cultivo celular. Para ello se cultivaron 2x105 cel/ml de CPH en medio 

de Metilcelulosa (Metho Cult 4531medium, StemCell Technologies Inc, Vancouver, Canadá) 

con penicilina 250 UI/ml, estreptomicina 50 ug/ ml y luego suplementadas con eritropoyetina 

a las siguientes concentraciones: 0; 0.03; 0.06; 0,125; 

0.250 y 2 U/ml. El cultivo fue realizado en cajas Petri de 35 mm a 37°C y 5% de CO2 y la 

lectura de colonias BFU-E se realizó al día 14 de acuerdo a criterios estandarizados. La 

evaluación de este experimento evidencia que, las CPH de los pacientes con EPA y PV son 

hipersensibles a la eritropoyetina; mientras que, las CPH de los CN y pacientes con ES 

responden de manera normal a la presencia de eritropoyetina. (Figura 2). 
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Figura 2. 

Sensibilidad a la eritropoyetina 

CN (Controles Normales), EPA (Eritrocitosis Patológica de 

Altura), ES (Eritrocitosis Secundaria), PV (Policitemia Vera). 

 

Apoptosis celular 

El estudio de la apoptosis celular se realizó con las técnicas DNA ladder, cultivo de colonias 

BFU-E y Anexina V/7AAD. 

Para el DNA ladder, se cultivaron 5x106cel/ml de células mononucleares en 700ul de RPMI- 

1640 con 300 ul de suero fetal bovino, 2nM de L-Glutamina, 250 UI de Penicilina, 50 mg de 

estreptomicina y 2 UI/ml de Epo. Los cultivos se realizaron en placas CCW (Corning Cell Well, 

USA) a 37°C y 5%de CO2. Fueron cultivadas durante 1, 2, 7 y 14 días; luego estas células 

fueron adquiridas, lavadas con PBS y lisadas en solución de guanidio; posteriormente fueron 

expuestas a proteasa K. Se procedió a la incubación de células a 58 ºC por 60 minutos, para 

luego separlas a través de electroforesis en gel de agarosa al 2%. El patrón de DNA ladder fue 

visualizado y fotografiado bajo luz ultravioleta (Figura 3). 

Para el cultivo de BFU-E, se emplearon 2x105 cel/ml de CPH en metilcelulosa (Metho Cult 

4531medium, StemCell Technologies Inc. Vancouver, Canadá) con 250 UI/ml de penicilina, 50 

ug/ml de estreptomicina y 2 UI/ml de eritropoyetina. Los cultivos fueron realizados en cajas 

Petri de 35 mm a 37°C y 5% de CO2 durante 14 días. La lectura de BFU-E se realizó de acuerdo 

a criterios estandarizados (Figura 4). 

Para la técnica de Anexina-V/7AAD (BectonDickinson, Pharmigen, USA), se cultivaron 

5x106cel/ml de células mononucleares en RPMI-1640 al 30% de suero fetal bovino con 2 nM 

de L-Glutamina, 250 UI de Penicilina, 50 mg de estreptomicina y 2 UI/ml de Epo por un tiempo 

de 48 horas; posteriormente, las células fueron marcadas con Anexina V/7AAD de acuerdo a 

las recomendaciones del fabricante y evaluadas en un citómetro de flujo FASCAN (Becton 

Dikinson, USA) (Figura 5). 

Los estudios realizados evidenciaron que los progenitores eritropoyéticos de los pacientes con 

EPA presentan una apoptosis celular retardada en relación a los controles normales. 

 

CONCLUSIÓN 

La Eritrocitosis Patológica de Altura (EPA) es la manifestación hematológica de la Enfermedad 

Crónica de Montaña (enfermedad de Monge), caracterizada por el aumento de número de 

eritrocitos, hemoglobina y hematocrito. Clínicamente se expresa por la presencia de síndrome 
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de hiperviscosidad sanguínea y cianosis. 

La EPA tiene características propias que la distinguen de las demás eritrocitosis patológicas; 

siendo las características más representativas la concentración de eritropoyetina sérica normal, 

apoptosis celular retardada, presencia de colonias BFU-E endógenas y ausencia de mutación de 

gen JAK2V617F (Tabla 2). 

Figura 3.  

DNA ladder 

CN EPA PV 
 

 
CN (Controles Normales), EPA (Eritrocitosis Patológica de Altura), PV (Policitemia Vera). Los números representan los días 

de cultivo celular. 

Figura 4. 

Apoptosis de colonias BFU-E 

CN (Controles Normales), EPA (Eritrocitosis Patológica de Altura), ES (Eritrocitosis 

Secundaria), PV (Policitemia Vera). Los números representan los días de lectura de las colonias. 



243 

 

 

Figura 5. 

Técnica de Anexina-V/7AAD 

Tabla 2. 

Características biocelulares de la Eritrocitosis Patológica de Altura 
 CN 

(n=10) 

EPA 

(n=10) 

ES 

(n=10) 

PV 

(n=5) 

Hemoglobina g/dl (DS) 15,9 (+0,6) 20.2(+0,8) 22,9 (+1,1) 20,3 (+2.5) 

Hb fetal % (mediana y rangos) 
0,46 

(0,27-0,55) 

0,57 

(0,36-0,72) 

0,76 

(0,31-1,24) 

0,44 

(0,28-0,84) 

MetHb % (mediana y rangos) 
0,63 

(0,98-0,40) 

0,43 

(0,24-2,35) 

0,34 

(0,28-0,99) 

0,29 

(0,11-0,82) 

Hematocrito % (DS) 50,5 (+2,7) 62,1 (+3,7) 70,7 (+3,7) 63,4 (+5.9) 

Índice de reticulocitos % (DS) 1,3 (+0,3) 2,9 (+1,3) 3,6 (+1,2) 2,1 (+0.3) 

Leucocitos x103/ul (DS) 6,3 (+1.6) 7,2 (+1,9) 6,6 (+1,7) 16,6 (+4,8) 

Plaquetas x103/ul (DS) 273 (+80) 229 (+58) 193 (+54) 604 (+177) 

Eritropoyetina sérica mU/ ml (DS) 10,0 (+1,7) 10,5 (+1,1) 30,5 (+2,8) 2,1 (+0,6) 

pH 7,39 (+0,01) 7,41 (+0,02) 7,39 (+0,02) 7,42 

pCO2 (mmHg) 30 (+0,1) 34,1 (+3,3) 37,8 (+3,5) 27,5 

pO2 (mmHg) 60,2 (+0.4) 49,9 (+4,3) 43,4 (+1,6) 48,3 

Sat O2 (%) 93.2 (+1.6) 86,1 (+3,8) 78,3 (+2,7) 91 

Mutación Jak2 V617F 0/10 0/10 0/10 5/5 

BFU-E autónomos, No (rangos) 0 11 (2-25) 0 46 (25-70) 

Hipersensibilidad a EPO 0/3 3/3 0/3 3/3 

Apoptosis celular Normal Retardada Normal Retardada 

 
CN (Controles Normales), EPA (Eritrocitosis Patológica de Altura), ES (Eritrocitosis 

Secundaria), PV (Policitemia Vera). 
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INTRODUCCIÓN 

La eritrocitosis se caracteriza por el incremento patológico de la masa de eritrocitos en la sangre 

circulante. Este incremento se da por encima del rango normal, establecido en cada región, y esta 

asociado a un aumento de hemoglobina y hematocrito1,2,3. El cuadro clínico de las eritrocitosis 

patológicas se manifiesta por síntomas de hiperviscosidad y complicaciones sistémicas. 

Los síntomas de hiperviscosidad sanguínea se caracterizan por cefaleas, parestesias, tinnitus, 

hipersomnias, disneas, alteraciones del estado de conciencia, visión borrosa y mialgias4. Del 

mismo modo, las principales complicaciones sistémicas observadas se caracterizan por eventos 

trombóticos, Hipertensión Arterial Sistémica (HAS), Hipertensión Arterial Pulmonar (HAP), 

hemorragia e Insuficiencia Cardiaca Congestiva5. Estos síntomas de hiperviscosidad son 

característica común de las principales eritrocitosis patologícas (EPA: Eritrocitosis Patológica 

de Altura, ES: Eritrocitosis Secundaria, PV: Policitemia Vera)5,6; sin embargo, cada una de ellas 

presenta sintomatología adicional que la distingue una de otra. Así por ejemplo, la ES 

generalmente presenta una patología cardiopulmonar7,8; mientras que, la Policitemia Vera 

presenta sintomatología propia de enfermedades neoplásicas, como evento trombótico 

frecuente, esplenomegalia y pérdida de peso9,10,11. 

El punto de corte de los valores de hemoglobina/ hematocrito para el diagnóstico de eritrocitosis 

en una población, depende de muchas variables, entre ellas, edad, género, raza y lugar de 

residencia. Así por ejemplo, en la ciudad de La Paz se considera eritrocitosis cuando el paciente 

presenta una hemoglobina superior a 18 g/dl en las mujeres y superior a 19 g/dl en los varones5. 

De acuerdo a nuestras primeras observaciones, de todas las eritrocitosis patológicas observadas 

en la consulta externa, el 90% corresponden a ES, 9% a EPA y 1% a PV. Adicionalmente, se 

pudo evidenciar que los pacientes con daño pulmonar leve, que viven a nivel del mar no 

presentan ninguna manifestación clínica; mientras que, estos mismos pacientes, a grandes 

alturas, tienen mayor riesgo de presentar Eritrocitosis Secundaria. 

 

DESCRIPCIÓN 

Material y métodos 

El estudio clínico realizado incluyó 175 sujetos, distribuidos en Controles Normales (CN), 
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pacientes con EPA, pacientes con ES y con PV. Todos los participantes fueron varones con 

radicatoria en las ciudades de La Paz y El Alto a 3.600 y 4.000 m.s.n.m respectivamente. El 

seguimiento de los pacientes fue realizado mensualmente por consultorio externo. El 

diagnóstico de eventos trombóticos fue confirmado con Eco doppler y Tomografía axial 

computarizada. 

 

CLÍNICA DE LAS ERITROCITOSIS 

Las eritrocitosis patológicas (EPA, ES, PV) presentan como manifestación clínica común: 

 

• síntomas de hiperviscosidad sanguínea (cefaleas, parestesias, tinnitus, 

hipersomnias, disneas, visión borrosa, mialgias y alteraciones del estado de 

conciencia), 

• signos de aumento de masa eritrocitaria (hiperemia), 

• signos de disminución de la saturación de oxígeno (cianosis periférica) y 

• signos de hipervolemia (facies pletórica, ingurgitación venosa y edema) (Tabla 1). 

 

Cefalea 

La cefalea en la eritrocitosis es de tipo indefinido, la mayoría de los pacientes la detallan como 

una “pesadez”, ubicada usualmente en la región occipital, de intensidad moderada a leve y 

presente en las mañanas; algunas veces los pacientes son despertados por el dolor. La cefalea, 

cuando se asocia a Hipertensión Arterial Sistémica, se hace más intensa y no remite totalmente 

a analgésicos. 

En el estudio realizado, todos los pacientes con eritrocitosis patológicas (EPA, ES y PV) 

presentaron cefalea, la cual constituyó la sintomatología más frecuente y el primer motivo de 

consulta médica. 

 

Parestesia 

La parestesia se presenta generalmente en miembros superiores e inferiores, se inicia durante la 

noche mientras el paciente duerme y usualmente se asocia a la falta de movimiento. 

Tabla 1. 

Características clínicas de pacientes con eritrocitosis patológicas y controles 

normales al momento del diagnóstico 

 CN EPA ES PV 

Número de pacientes 15 17 51 8 

Sexo 

Masculino/Femenino 
15/0 17/0 51/0 6/2 

Edad, años 

(mediana y rangos) 
36.5 (28-46) 49,3 (43-71) 51,2 (36-76) 61 (56-73) 

Cefalea, n (%) NA 17 (100%) 51 (100%) 8 (100%) 

Parestesias, n (%) NA 17 (100%) 51 (100%) 5 (62%) 

Tinnitus, n (%) NA 9 (53%) 24 (47%) 3 (50%) 
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Hipersomnia, n (%) NA 8 (47%) 24 (47%) 1 (12%) 

Disnea, n (%) NA 17 (100%) 51 (100%) 8 (100%) 

Cianosis, n (%) NA 17 (100%) 51 (100%) 8 (100%) 

Evento trombótico, n 

(%) 
0 0 6 (11.3%) 2 (25%) 

HAS n (%) 0 2 (11,85) 25 (49%) 1 (12,5%) 
 

CN: controles normales, EPA: eritrocitosis patológica de altura, ES: eritrocitosis secundaria, PV: policitemia vera. El estudio 

fue realizado con sujetos masculinos para eliminar el confundente género, por la acción inhibitoria de la eritropoyesis de las 

hormonas femeninas. 

 

Se pudo evidenciar que todos los pacientes con EPA y ES presentaron parestesias, sin embargo, 

los pacientes con PV manifestaron esta condición solo en uñen 62%. 

 

Tinnitus 

Se presenta como silbido, soplo o chirrido, exacerbándose probablemente durante la noche 

debido a la disminución de los ruidos externos propios del día. Se observó que el 50% de los 

pacientes con eritrocitosis presentaron tinnitus, pero estos remitieron posterior a las primeras 

sangrías. 

Hipersomnia 

La hipersomnia en pacientes eritrocíticos es frecuente durante la marea alcalina post prandial 

y/o mientras observan la televisión. 

El 47% de los pacientes con EPA y ES presentaron hipersomnia, y solo el 12% de los pacientes 

con PV reflejaron esta condición. 

 

Disnea 

La disnea se observó como otro de los síntomas comunes en pacientes con eritrocitosis 

patológicas (EPA, ES, PV), esta fue de medianos esfuerzos y frecuentemente asociada a 

palpitaciones precordiales. 

 

Prurito 

El prurito se manifestó en el 50 % de los pacientes con PV generalmente evidenciable después 

de las duchas con agua caliente, síntoma propio de pacientes con enfermedad mieloproliferativa. 

En contraste, los pacientes con EPA y ES no presentarón este síntoma. 

 

Hiperemia 

La hiperemia se manifiesta con mayor evidencia en la palma de las manos, labios y lóbulos de las 

orejas. Todos los pacientes con eritrocitosis patológicas presentaron hiperemia y se evidenció 

que a mayor concentración de Hemoglobina/ Hematocrito mayor fue la hiperemia. 
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Cianosis periférica 

Todos los pacientes con eritrocitosis presentan diversos grados de cianosis, desde lo leve hasta 

lo más severo, evidenciable principalmente en los pulpejos de los dedos, labios y lóbulos de la 

oreja. Los pacientes con hábitos de tabaquismo presentaron cianosis más severas probablemente 

por la methemoglobinemia. 

 

Hipervolemia 

Los signos de la hipervolemia se caracterizaron por facies pletórica, ingurgitación venosa y 

edema en miembros inferiores. Estos signos se reflejaron con mayor intensidad en pacientes 

con hemoglobina/hematocrito muy incrementados. 

 

COMPLICACIONES DE LAS ERITROCITOSIS 

Las eritrocitosis patológicas suelen presentar complicaciones que agravan el cuadro clínico, 

mismas que requieren una atención médica de urgencia. Entre las complicaciones más 

frecuentemente observadas se encuentran los eventos trombóticos, Hipertensión Arterial 

Sistémica (HAS), Hipertensión Arterial Pulmonar (HAP), hemorragias e insuficiencias 

cardiacas. 

 

Evento trombótico 

Los pacientes con PV presentaron un 25% de evento trombótico, seguido de los pacientes con 

ES con un 12%; mientras que, los pacientes con EPA no presentaron estos eventos (Cuadro 1). 

 

Cuadro 1. 

Eventos trombóticos en pacientes con  

eritrocitosis patológicas 

 

El evento trombótico más comunmente observado fue la Trombosis Venosa Profunda (TVP); 

mientras que, la trombosis mesentérica, tromboembolia pulmonar y trombosis en vena porta 

fueron poco frecuentes. Estos últimos 3 generalmente se asociaron a comorbilidades como la 

obesidad mórbida, la dislipidemia y la Hipertensión Arterial Sistémica (Tabla 2). 
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Hipertensión Arterial Sistémica (HAS) 

La HAS fue otra de las complicaciones observadas en el estudio, 13 % en pacientes con EPA y 

49% en pacientes con ES. Estas complicaciones se normalizaron posterior a las sangrías, con 

excepción de pacientes con ES (12%) que continuaron con HAS, los mismos presentaron 

comorbilidades de obesidad y dislipidemia (Cuadro 2) (Tabla 3). 

 

Hipertensión Arterial Pulmonar (HAP) 

Los pacientes con eritrocitosis patológicas en la altura presentaron HAP y se evidenció que a 

mayores niveles de Hemoglobina/Hematocrito mayores fueron los valores de HAP. Esta 

hipertensión disminuyó notablemente posterior a las sangrías aunque, sin llegar a niveles 

normales. 

 

Epistaxis 

Esta complicación se presentó aproximadamente en un 5%, la mayoría de estos pacientes 

presentaron PA elevada. 

 

Insuficiencia Cardiaca congestiva 

Dos de los pacientes observados presentaron Insuficiencia Cardiaca Congestiva (ICC). Esos 

pacientes presentaron en común rasgos de obesidad y un hematocrito superior a 70%. El cuadro 

clínico remitió con sangrías de volúmenes menores hasta alcanzar niveles normales de 

Hemoglobina/Hematocrito. 

 

Convulsiones 

Esta complicación se observó en un solo paciente, con un hematocrito superior a 70% y 

saturación de oxígeno inferior a 70%. El uso de acido valproico fue necesario. 

 

CONCLUSIÓN 

La caracterización clínica de la Eritrocitosis Patológica de Altura (EPA) se manifiesta 

clínicamente por síntomas de hiperviscosidad sanguínea, signos de aumento de masa 

eritrocitaria, signos de disminución de la saturación de oxígeno y signos de hipervolemia. Los 

pacientes con EPA seguidos por más de 3 años, no presentaron eventos trombóticos, 

probablemente porque la eritrocitosis aislada no es un factor de riesgo para eventos trombóticos. 

Sin embargo, estos eventos son frecuentes en la PV y la ES, ambas asociadas a la obesidad; y en 

el caso de la PV, por la presencia de factores procoagulantes propios de una enfermedad 

neoplásica. 

La EPA presenta como principales complicaciones a la Hipertensión Arterial Sistémica y la 

Hipertensión Arterial Pulmonar, ambas secundarias a hipervolemia; y cuando la eritrocitosis 

esta asociada a HAS, la presencia de epistaxis es más frecuente. 
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49% 

EPA 16 (16) ES (51) PV (8) 

Al diagnóstico Post sangría 

 

Tabla 2. 

Comorbilidades asociadas a trombosis en pacientes con eritrocitosis patológicas 

Diagnóstico Edad Comorbilidad Hb (g/dl) P/A diagnóstico Trombosis 

PV 60 años No 23,5 130/88 Vena porta 

PV 73 años DM, HAS 18,7 150/120 TVP 

ES 68 años 
Obesidad, 

várices 
19,1 105/90 TVP 

ES 38 años 
Obesidad, 

várices 
22,9 125/90 TVP 

ES 64 años Obesidad 21,3 114/80 Mesenterio 

ES 71 años Dislipidemia 19,0 110/80 Vena porta 

ES 43 años Obesidad 18,8 110/80 TEP 

ES 38 años Obesidad, Has 22,9 126/90 TVP 
PV: Policitemia Vera, ES: Eritrocitosis Secundaria, DM: Diabetes Mellitus, HAS: Hipertensión Arterial Sistémica, 

TVP: Trombosis Venosa Profunda, TEP: Tromboembolia Pulmonar. 

 
Cuadro 2. 

Hipertensión Arterial Sistémica en pacientes con eritrocitosis patológicas 
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12% 

  

  
0% 
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Las barras negras representan la HAS al momento del diagnóstico y las barras gris a 

post sangrías. 

 

Tabla 3. Comorbilidades de pacientes con ES 
 

Dx Edad Evol Comorbilidad Hb P/A P/A 

ES 42 2 Obesidad 25.3 140/102 120/90 

ES 53 10 Obesidad, HAS 20.9 150/120 130/90 

ES 38 5 Obesidad, HAS 22.3 126/90 150/110 
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Capítulo IV 

TRATAMIENTO IN VITRO 

DE LA ERITROCITOSIS PATOLÓGICA DE ALTURA 

 

Ricardo Amaru, Ariel Amaru, Gina Torres, Teddy Quispe, Josue Mamani, Rosario Peñaloza, 

Hortencia Miguez, Heriberto Cuevas. 

 

Unidad de Biología Celular, Facultad de Medicina, Universidad Mayor de San Andrés, La 

Paz-Bolivia. 

 

INTRODUCCIÓN 

Las estatinas son un grupo de fármacos inhibidores de la HMG CoA reductasa (3-hidroxi- 3- 

metilglutaril-Coenzima A reductasa) que inhibe la síntesis del colesterol1,2,3. Debido a su efecto 

pleiotrópico han sido extensamente investigadas en varios ensayos clínicos tales como trastornos 

cardiovasculares4,5,6, enfermedades neoplásicas 7,8,9, alteraciones en la hemostasia10,11,12 y 

procesos de angiogénesis13,14,15; por lo que se considera, que sus beneficios podrían ser más 

amplios de lo que se suponía en un principio. Por otra parte, se ha reportado que las estatinas 

poseen un mecanismo de inhibición de la proliferación y diferenciación celular donde están 

involucrados los productos derivados de la vía del mevalonato como el farnesil y el 

geranilgeranil16,17,18. 

La Eritrocitosis Patológica de Altura (EPA), propia de las poblaciones ubicadas en grandes 

alturas, presenta alteraciones en la eritropoyesis y la apoptosis de progenitores eritroides, y 

como consecuencia la proliferación celular de los eritrocitos es excesiva19,20. El presente 

capitulo describe la acción inhibitoria “in vitro” de las estatinas sobre la eritropoyesis en 

pacientes con eritrocitosis patológicas. 

 

DESCRIPCIÓN 

Material y métodos 

Se estudió la acción farmacológica de las estatinas en líneas celulares y células progenitoras 

hematopoyéticas. Las líneas celulares estudiadas fueron UKE121,22,23 con el gen JAK2V617F 

mutado y K56224,25,26 con el gen JAK2 normal. La Células Progenitoras Hematopoyéticas 

(CPH) fueron obtenidas de la médula ósea de los siguientes grupos de pacientes: 

 

• Controles Normales, (sujetos sin patología de eritrocitosis) 

• Pacientes con EPA sin tratamiento 

• Pacientes con EPA en tratamiento con atorvastatina, 20 mg día 

• Pacientes con ES 

• Pacientes con PV 

 

Todos de sexo masculino con una edad promedio de 48 años. 
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Los pacientes con EPA en tratamiento recibieron 20 mg de atorvastatina por más de 6 meses; 

la prescripción médica fue hipercolesterolemia. 

Se llevaron a cabo pruebas de proliferación celular, cultivo de colonias y test de apoptosis. Para 

ello, las células mononucleadas de médula ósea de todos los pacientes fueron aisladas por 

gradiente de concentración con una viabilidad superior a 95%. Los progenitores 

hematopoyéticos fueron evaluados por citometría de flujo con anticuerpo CD34. Los cultivos 

realizados en medio semisólido de metilcelulosa y en medio líquido de RPMI fueron 

suplementados con Eritropoyetina y Simvastatina. 

 

Inhibición de la proliferación celular 

Las pruebas de proliferación celular realizadas en las líneas celulares UKE-1 y K562 

demostraron que, la Simvastatina inhibe la proliferación de UKE-1; mientras que, las células 

K562 no se inhiben en concentraciones similares, pero expuestas a concentraciones mayores sí 

son inhibidas. Esta ha sido la primera demostración evidente de la actividad antiproliferativa de 

las estatinas en estas líneas celulares (Cuadro 1). 

 

Inhibición de colonias BFU-E 

El cultivo de las colonias BFU-E realizadas en las líneas celulares UKE-1 y K562 demostraron 

que, la simvastatina inhibe la formación de las colonias a partir de UKE-1; mientras que, la 

simvastatina en la línea celular K562 no inhiben estas colonias. De acuerdo a estos experimentos 

realizados, se consideró que la concentración de 3,5 uM de simvastatina es la más adecuada 

para estudios de biología celular (Cuadro 2). 

 

Cuadro 1. 

Inhibición de la proliferación celular en UKE-1 y K562 

STV: Simvastatina (estatina), N: número de experimentos. 

UKE-1: Línea celular homocigota con mutación del gen JAK-2, obtenida de un paciente con trombocitemia 

esencial. 

K562: Línea celular inmortalizada a partir de Leucemia Mieloide Crónica (BCR/ABL) en fase blástica. 
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Cuadro 2. 

Inhibición de las colonias BFU-E con simvastatina 

Estudio de cultivo de líneas celulares en medio de 

metilcelulosa a diferentes concentraciones de 

simvastatina. 

 

Inhibición de colonias BFU-E en Policitemia Vera 

Las CPH de médula ósea de pacientes con PV y CN fueron cultivadas en medio semisólido de 

metilcelulosa con suplemento de simvastatina a diferentes concentraciones. Se observó que, las 

colonias BFU-E en pacientes con PV se inhibieron a partir de 2.5 uM de simvastatina; mientras 

que, en la misma concentración estas colonias no se inhibieron en los Controles Normales, sin 

embargo, la inhibición se presentó a concentraciones mayores (Cuadro 3). 

 

Cuadro 3. 

Inhibición de las colonias BFU-E con 

simvastatina en pacientes con Policitemia Vera 

Cultivo en medio semisólido de metilcelulosa de CPH de 

médula ósea a diferentes concentraciones de simvastatina en 

pacientes con Policitemia Vera (PV) y Controles Normales 

(CN). 
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Inhibición de las colonias BFU-E en pacientes con eritrocitosis patológica 

Las CPH de médula ósea de sujetos normales (CN), Eritrocitosis Patológica de Altura (EPA), 

Eritrocitosis Secundaria (ES) y Policitemia Vera (PV) fueron cultivadas en medio semisólido de 

metilcelulosa con suplemento de 3.5 uM de simvastatina. Las colonias BFU-E fueron inhibidas 

en un 25% en CN, 40% en EPA, 45% en ES y 50% en PV (Cuadro 4). 

Cuadro 4. 

Inhibición de las colonias BFU-E en 

CN, EPA, ES y PV 

 

Cultivo en medio semisólido de metilcelulosa de CPH de 

médula ósea de CN, EPA, ES y PV sin suplemento (barra 

negra), con suplemento de Eritropoyetina 2UI (barra 

clara) y suplementos de Eritropoyetina 2UI más 3.5 uM de 

simvastatina (barra gris). Número de experimentos: 10 

 

Inhibición de Colonias BFU-E en EPA sin tratamiento de atorvastatina 

Las CPH de médula ósea de pacientes con EPA sin tratamiento con atorvastatina, cultivadas en 

medio semisólido de metilcelulosa suplementadas con 2 UI de eritropoyetina indujeron la 

proliferación de colonias BFU-E hasta el día 18; mientras que, las suplementadas con 2 UI de 

eritropoyetina y 30 uM de simvastatina inhibieron esta proliferación; al día 18 no se observaron 

colonias viables. 

Por otro lado, en el medio de cultivo sin eritropoyetina, se observó una proliferación de colonias 

BFU-E hasta el día 18, pero no en la misma intensidad que en las suplementadas con 

eritropoyetina. Mientras, en el medio de cultivo sin eritropoyetina y con suplemento de 30 uM 

de simvastatina la proliferación de colonias fue inhibida (Tabla 1). 
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Tabla 1. 

Colonias BFU-E en pacientes con EPA sin 

tratamiento 

Pacien- 

tes EPA 

Suple- 

mento 1 

Suple- 

mento 2 

Número de BFU-E 

día 7 día 14 día 18 

 

 

Sin 

trata- 

miento 

 
Epo 2 

UI 

Sin 

SMV 
71 111 90 

SMV 

30uM 
48 73 0 

 
Sin 

Epo 

Sin 

SMV 
2 25 13 

SMV 

30uM 
2 19 0 

Las Células Progenitoras Hematopoyéticas (CPH suplementadas con 

Epo y simvastatina. 

EPA: Eritrocitosis Patológica de Altura; Epo: Eritropoyetina; 

SMV: Simvastatina. 

 

Inhibición de Colonias BFU-E en EPA con tratamiento de atorvastatina 

Las CPH de médula ósea, de pacientes con EPA en tratamiento con 20 mg de atorvastatina VO 

día por más de 6 meses, fueron cultivadas en medio semisólido de metilcelulosa con suplemento 

de 2 UI de eritropoyetina. Se observó que la eritropoyetina indujo la proliferación de colonias 

BFU-E hasta el día 14; mientras que, en los cultivos suplementados con 2 UI de eritropoyetina 

y 30 uM de simvastatina, esta proliferación fue inhibida. 

Así mismo, las CPH de pacientes con EPA en tratamiento con 20 mg de atorvastatina cultivadas 

en medio semisólido de metilcelulosa sin eritropoyetina y sin simvastatina indujeron la 

proliferación de colonias BFU-E hasta el día 14, pero no en la misma intensidad que las 

suplementadas con eritropoyetina; sin embargo, en las colonias cultivadas sin eritropoyetina y 

suplementadas con 30 uM de simvastatina, la proliferación fue totalmente inhibida (Tabla 2). 
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Tabla 2. 

Colonias BFU-E en pacientes con EPA en tratamiento con atorvastatina 

Pacien- 

tes EPA 

Suple- 

mento 

1 

Suple- 

mento 2 

Número de BFU-E 

día 7 día 14 día 18 

  Sin 
119 159 0 

Con 

trata- 

miento 

Epo 2 

UI 

SMV 

SMV 

30uM 
67 92 0 

  

10 11 0 
de  Sin 

atorvas- 
tatina 

Sin 

Epo 

SMV 

SMV 
0 2 0 

  30uM 
Células Progenitoras Hematopoyéticas (CPH) suplementadas con Epo y 

simvastatina. 

EPA: Eritrocitosis Patológica de Altura; Epo: Eritropoyetina; 

SMV: Simvastatina. 

 

Inhibición de la diferenciación de colonias BFU-E 

Las CPH de médula ósea, cultivadas en medio semisólido de metilcelulosa con suplemento de 

3.5 uM de simvastatina, inhibieron la diferenciación de las colonias BFU- E de pacientes con 

EPA, expresándose en colonias pequeñas y sin hemoglobinización (Figura 1). 

 

Inducción de apoptosis celular 

Las CPH de pacientes con EPA fueron cultivadas en medio líquido de RPMI con suplemento 

de simvastatina. Este estudio fue realizado con la técnica de Annexina V/7AAD utilizando un 

citómetro de flujo. Se observó que la apoptosis celular fue de un 28,9% con suplemento de 

simvastatina y un 12,3% sin suplemento de simvastatina (Figura 2). 

 

CONCLUSIÓN 

Existen evidencias experimentales de que los productos del mevalonato tales como el farnesil, 

el dolicol, el geranil y la ubiquinona están implicados en la regulación de la proliferación celular, 

la diferenciación celular y la apoptosis celular. Los inhibidores de la HMG-CoA reductasa 

bloquean la vía del mevalonato reduciendo todos sus productos finales. 

Los experimentos realizados han evidenciado que la simvastatina inhibe la proliferación y 

diferenciación tanto de líneas celulares como de CPH de pacientes con Eritrocitosis Patológica 

de Altura. La demostración ‘in vitro’ de la eficacia del tratamiento de la EPA con estatinas se 

constituye en una base fundamental para el tratamiento de pacientes con EPA, ES y PV. 
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Figura 1. 

Inhibición de la diferenciación de colonias BFU-E en EPA 

A la derecha, se observa la inhibición de la diferenciación de las colonias BFU-E suplementadas 

con simvastatina, caracterizada por la presencia de colonias pequeñas y un retardo en la 

hemoglobinización. Número de experimentos: 15. 

 

Figura 2. 

Inducción de la apoptosis de CPH de pacientes con eritrocitosis 

El cálculo de porcentaje de la apoptosis es producto de la sumatoria de la apoptosis tardía y la apoptosis temprana. 

Número de experimentos: 12. 
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Capítulo V 

MECANISMO MOLECULAR DE LAS ESTATINAS EN EL 

TRATAMIENTO DE LA 

ERITROCITOSIS PATOLÓGICA DE ALTURA 

 

Ricardo Amaru, Ariel Amaru, Gina Torres, Teddy Quispe, Josue Mamani, Rosario Peñaloza, 

Hortencia Miguez, Maria Aguilar, Heriberto Cuevas. 

 

Unidad de Biología Celular, Facultad de Medicina, Universidad Mayor de San Andrés, La 

Paz-Bolivia. 

 

INTRODUCCIÓN 

La proliferación y la diferenciación celular está regulada por un complejo mecanismo molecular 

donde los productos finales de la vía del mevalonato juegan un rol importante1,2; esto hace que 

exista un interés especial en los fármacos que inhiben esta vía permitiendo así, diseñar protocolos 

de tratamiento en enfermedades cuya etiología está relacionada con la alteración de la 

proliferación y diferenciación celular, como por ejemplo en las neoplasias y las eritrocitosis 

patológicas3,4. 

Las estatinas, inhibidores de la enzima HMG-CoA reductasa, bloquean la vía del mevalonato 

reduciendo la concentración de sus productos derivados tales como el farnesil, el geranil, el 

dolicol y otros5,6. 

DESCRIPCIÓN 

MECANISMO FARMACOLÓGICO Y MOLECULAR 

Larghero J et al.7 reportó que el tipifarnib, un inhibidor de la farnesiltransferasa, inhibe la 

proliferación de las colonias BFU-E en pacientes con Policitemia Vera (Cuadro 1). El tipifarnib 

inhibe específicamente a la enzima farnesiltransferasa disminuyendo así las proteínas 

farnesiladas7,8. De igual manera, las estatinas inhiben específicamente, “río arriba” en la vía del 

mevalonato, a la enzima HMG-Co A reductasa disminuyendo de este modo las concentraciones 

de todos los metabolitos de esta vía (Cuadro 2). Esta observación constituyó un fundamento 

para diseñar protocolos experimentales con estatinas. 
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Cuadro 1. 

Mecanismo farmacológico de tipifarnib 

Las columnas oscuras representan a pacientes con Policitemia Vera y las 

columnas claras a controles normales. Las concentraciones de 15 nM de 

Tipifarnib solo inhiben las colonias BFU-E de pacientes con Policitemia 

Vera, pero a 150 nM de concentración se inhiben tanto las colonias de 

pacientes como las de controles normales. Larghero J et al. Blood 

2005;105:3743-3745 

Cuadro 2. 

Mecanismo molecular de las estatinas y el tipifarnib 

El Tipifarnib, inhibidor específico de la farnesilación de las proteínas. 

Las estatinas, inhibidores de los productos finales de la vía del 

mevalonato. Sumaya N et al. JPET 2006;316:403- 409. 

 

ACCIÓN FARMACOLÓGICA DE LAS ESTATINAS 

La acción farmacológica de las estatinas tiene que ver con la disminución de las proteínas 

geranilgeranilizadas, la inactivación de la proteína Rho y el aumento de las proteínas p21/ p27. 

Subsecuentemente, la disminución de las proteínas geranilgeranilizadas induce apoptosis 

celular; la inactivación de la proteína Rho provoca efectos anti-invasivos y finalmente, el 

aumento de las proteínas p21/p27 bloquea la fase S del ciclo celular produciendo efectos 

antiproliferativos9,10 (Cuadro 3). 
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Cuadro 3. 

Acción farmacológica de las estatinas 

 

Efecto apoptótico 

Las estatinas disminuyen la concentración del geranilgeranilo, seguida de un incremento de 

proteínas no geranilgeranilizadas (proteínas biológicamente inactivas) que no logran unirse a la 

membrana celular, provocando de este modo la apoptosis celular 11 (Cuadro 4). 

Cuadro 4. 

Inhibición de la isoprenilación de las proteínas. 

A la izquierda, proteínas geranilgeranilizadas biológicamente activas. A la derecha, proteínas no 

geranilgeranilizadas biológicamente inactivas (Wong W. Leukemia.2002;16:508–519). 
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Este mecanismo de apoptosis causado por las estatinas esta mediado por la disminución de la 

geranilgeranilización de la proteína Ras, lo que impide activar a ERK y AKT, inhibidores 

naturales de Caspasa 3. Esta caspasa al no tener inhibición queda libre para inducir apoptosis 
12,13 (Cuadro 5). 

Cuadro 5. 

Estatinas en la inducción de la apoptosis 

Las estatinas inducen apoptosis via BCL-xL y Caspasa 9 debido a la inhibición de la geranilgeranilización. 

Kidney International 2003; 64:181. 

 

Inhibición del ciclo celular 

La simvastatina, gracias a su efecto pleiotrópico, induce al aumento de la proteína p27 (proteína 

responsable de la regulación G1), bloqueando el ciclo celular entre las fases G1 a S, lo que 

favorece la inducción de apoptosis de la serie eritroide 14,15 (Cuadro 6). 

Efectos antitrombóticos de la atorvastatina 

El grupo dirigido por Danai Khemasuwan, del Centro Médico Albert Einstein, ha evaluado la 

influencia de las estatinas en la incidencia de la trombosis venosa profunda en 740 pacientes con 

cáncer, donde los pacientes que recibieron atorvastatina presentaron un 8% de evento 

trombótico; mientras que, el grupo que no recibió atorvastatina presentó un 21%. Así también, 

el grupo del profesor Parra, del Hospital Universitario de Madrid en España, reportó que las 

estatinas favorecían en la recanalización venosa tras un episodio de Trombosis Venosa Profunda 

(TVP), lo que evitaría la progresión del síndrome post trombótico16,17. 
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Por lo descrito anteriormente, los pacientes, con Eritrocitosis Secundarias y con probabilidades 

de presentar evento trombótico, se beneficiarían de esta acción farmacológica (Cuadro 7). 

Cuadro 6. 

Bloqueo del ciclo celular por la atorvastatina 

Los linfocitos T son bloqueados por la atorvastatina en la transición de 

fases G1 a S del ciclo celular. 

Cuadro 7. 

Efectos antitrombóticos de las estatinas 

Esquema de eventos moleculares que explica la protección endotelial, el efecto 

antitrombótico y la actividad antiplaquetaria. 

 

MECANISMO MOLECULAR DE LAS ESTATINAS 

Los mecanismos moleculares de las estatinas en la inhibición de la proliferación y 

diferenciación de la línea eritroide son: 
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a) Bloqueo de la isoprenilación de las proteínas Rho y Ras. 

b) Inhibición de la fosforilación de Jak2 y Stat5. 

c) Inhibición de la glicosilación de la EpoR. 

d) Alteración de dominios lipid raft. 

 

Bloqueo de la isoprenilación por las estatinas 

La simvastatina reduce los productos de la vía del mevalonato. La deplesión del farnesil produce 

la inactivación de la proteína RAS y la deplesión del geranilo geranilo produce la inactivación 

de la proteína Rho. De este modo la proliferación celular y la diferenciación celular son inhibidas. 

En el western blot suplementado con simvastatina, la proteína RhoAm farnesilada esta 

disminuida, mientras que la proteína RhoAc no farnesilada o citoplasmática esta aumentada18,19 

(Cuadro 8). 

Cuadro 8. 

Bloqueo de la isoprenilación de las proteínas RAS y Rho 

Se observa la inhibición de la HMG-CoA reductasa seguida de la inhibición de la geranilgeranilización de la proteína Rho y 

la farnesilación de la proteína Ras. Las proteínas Rho y Ras no logran anclarse en la membrana bilipídica, bloqueando las 

señales de proliferación y diferenciación de los progenitores eritroides. Se presenta un Western blot con anticuerpos anti Rho 

a concentraciones de 0.5 y 1 mM de simvastatina, la proteína RhoAc esta incrementada en el citoplasma. (Weber M, Nature 

Reviews Neurology 2005;1:106-112, Kang S 2009; Wong W 2002). 

 

Inhibición de la fosforilación de Jak2 y Stat5 

La HMG CoA reductasa es inhibida por la estatina, en consecuencia la síntesis de geranilgeranil 

PP disminuye, y por mecanismos aún desconocidos esta disminución inhibe la fosforilación de 

Jak-2 y Stat-5, bloqueando de este modo la proliferación y diferenciación celular. El Western 

Blot suplementado a diferentes concentraciones de lovastatina refleja la inhibición de la 

fosforilación de Jak2 y Stat-58 (Cuadro 9). 

Inhibición de la glicosilación del Receptor de la Eritropoyetina (EpoR) 
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La inhibición de la HMG CoA bloquea la síntesis del dolicol, seguida de la inhibición de la 

glicosilación del Receptor de la Eritropoyetina (EpoR 64 Kda), de ese modo los EpoR 64 Kda 

no migran a la membrana celular y disminuyen la concentración de EpoR 66 Kda a nivel de la 

membrana, por lo tanto la eritropoyetina no encuentra receptores disponibles para su acción 

farmacológica. Se observa un Western Blot con la disminución del EpoR glicosilado (66 KD) 

y aumento del EpoR no glicosilado (64 KD)20 (Cuadro 10). 

Cuadro 9. 

Inhibición de la fosforilación de Jak-2 y Stat-5 por las estatinas 

La deplesión de geranil geranilo inhibe la fosforilación de JAK2 y STAT5, de este modo se bloquea la vía de señalización para 

la proliferación celular. En este Western Blot suplementado con lovastatina, la fosforilación de JAK2 y el STAT5 esta inhibida 

(Sumaya N, 2006). 

 

Alteración de dominios Lipid Raft 

Los microdominios Lipid Raft, ricos en colesterol, son útiles para el anclamiento de los EpoR a 

nivel de la membrana celular. Las estatinas reducen la concentración de la síntesis del colesterol, 

esto altera la estructura del los microdominios y evita el anclamiento adecuado de los EpoR, 

bloqueando de esta manera la proliferación y diferenciación celular21 (Cuadro 11). 



264 

 

 

Cuadro 10. 

Inhibición de la glicosilación del Receptor de Eritropoyetina por las estatinas 

La deplesión del dolicol inhibe la síntesis de EpoR maduro de 66 Kda o forma glicosilada, de modo que el EpoR a nivel de la 

membrana celular está reducido. En este Western Blot con suplemento de lovastatina, el EpoR maduro esta disminuido, 

mientras que el EpoR inmaduro está aumentado. (Hamadmad SN., 2007). 

 
Cuadro 11. 

Alteraciones de microdominios Lipid Raft 

La deplesión del colesterol daña la estructura del Lipid Raft. En consecuencia el EpoR no realiza sus funciones fisiológicas 

normales (Lori N. Griner 2012). 
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Aumento de p27 

Las estatinas inducen el incremento de la proteína p27, éste a la vez bloquea la ciclina A/ Cdk2 

seguida de la inducción de la apoptosis22 (Cuadro 12). 

Cuadro 12. 

Mecanismo molecular de las estatinas en la inducción de la apoptosis 

 
CONCLUSIÓN 

Las eritrocitosis patológicas se caracterizan por: 

a) el aumento de la hemoglobina y el hematócrito, como expresión del incremento de la 

eritropoyesis y disminución de la apoptosis de la serie eritroide; b) la presencia de eventos 

trombóticos, sobre todo en aquellas Eritrocitosis Secundarias asociadas a obesidad o 

dislipidemia; c) el aumento de la Presión Arterial Pulmonar que está directamente relacionado 

con los niveles de hematocrito elevado. 

Precisamente, las estatinas actúan sobre estos 3 mecanismos fisiopatológicos, ya que gracias a 

la reducción de los productos de la vía del mevalonato, la eritropoyesis disminuye y la apoptosis 

de la serie eritroide se incrementa; reflejándose en la clínica por la disminución de la Hb y Ht. 

Los efectos pleiotrópicos de las estatinas, al regular el proceso inflamatorio y la biología del 

endotelio, disminuyen la probabilidad de eventos trombóticos en pacientes con eritrocitosis 

patológicas y a través de este mismo mecanismo las estatinas tienen la propiedad de regular la 

Presión Arterial Pulmonar. 

Por todo lo descrito anteriormente, aparentemente las estatinas se constituyen en un 

medicamento de primera línea que debería de usarse en pacientes con eritrocitosis patológicas, 

incluso en la Policitemia Vera como medicamento coadyuvante al tratamiento estándar. 
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Capítulo VI 

TRATAMIENTO FARMACOLÓGICO DE LA 

ERITROCITOSIS PATOLÓGICA DE ALTURA 

 

Ricardo Amaru, Teddy Quispe, Josue Mamani, Ariel Amaru, María Aguilar, Heriberto Cuevas. 

 

Unidad de Biología Celular, Facultad de Medicina, Universidad Mayor de San Andrés, La 

Paz-Bolivia. 

 

INTRODUCCIÓN 

El tratamiento de las eritrocitosis, particularmente en la Eritrocitosis Patológica de Altura (EPA) 

y la Eritrocitosis Secundaria (ES), ha recurrido a medidas terapéuticas como la flebotomía1,2 y 

el uso de fármacos tales como Medroxiprogesterona3,4, Acetazolamida5,6, Almitrina7,8, 

teofilina9,10 y enalapril11,12. Sin embargo, estos fármacos no son considerados tratamientos de 

primera línea debido a la presencia de eventos adversos, disponibilidad de los medicamentos y 

respuestas no satisfactorias. Esto hace necesario, realizar estudios y proponer fármacos que 

puedan controlar la etiopatogenia de la eritropoyesis y las complicaciones presentes en las 

eritrocitosis como los eventos trombóticos y la Hipertensión Arterial Pulmonar (HAP). 

La atorvastatina, por su acción inhibidora de la síntesis de novo del colesterol, es uno de los 

fármacos más utilizados en el mundo13,14; su acción pleiotrópica como inhibidor de la 

eritropoyesis 14,15, regulador de los eventos trombóticos16,17 e Hipertensión Arterial 

Pulmonar18,19 la constituye en uno de los medicamentos más importantes para el tratamiento de 

las eritrocitosis patológicas. 

 

DESCRIPCIÓN 

Material y métodos 

El estudio realizado incluyó 88 sujetos distribuidos en 3 grupos: 15 sujetos como Controles 

Normales (CN), 22 pacientes con Eritrocitosis Patológica de Altura (EPA) y 51 pacientes con 

Eritrocitosis Secundaria (ES), todos ellos de sexo masculino y con radicatoria en las ciudades 

de La Paz y El Alto a 3.600 y 4.000 msnm respectivamente. Las muestras de aspirado de médula 

ósea, sangre venosa periférica fueron obtenidas previo consentimiento informado. Los datos 

clínicos y familiares fueron extractados de la historia clínica. 

El seguimiento de los pacientes fue realizado mensualmente por consultorio externo. El 

diagnóstico de eventos trombóticos fue confirmado con Eco Doppler y Tomografía Axial 

Computarizada. Durante el estudio los tratamientos concomitantes prohibidos fueron la 

eritropoyetina, los estrógenos, los andrógenos y los corticoides. 

Los pacientes fueron diagnosticados de acuerdo a criterios establecidos1,20, seguidos de estudios 

de laboratorio (glucemia, ácido úrico, creatinina, bilirrubinas, trasnaminasas, 
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lactato deshidrogenasa, reticulocitos) y estudios de gabinete (Rx de torax, Ecocardiografía). 

Para establecer el tratamiento, se realizó un protocolo de dos fases, la primera constituida por 

flebotomías y la segunda por tratamiento farmacológico. 

La primera fase estableció sangrías de 450 ml semanales, sin reposición, hasta alcanzar una 

hemoglobina inferior a 18 g/dl. Los CN no aplicaron en esta fase. 

La segunda fase se inició apenas alcanzados los niveles de hemoglobina establecidos. Esta fase 

tuvo una duración superior a un año. Los pacientes con eritrocitosis patológicas (EPA, ES) y 

Controles Normales (CN) recibieron 20 mg de atorvastatina. Los CN recibieron atorvastatina 

por diagnóstico de hipercolesterolemia. 

La evaluación fue realizada posterior a los 12 meses de tratamiento farmacológico de acuerdo 

a criterios especificados en la tabla 1. 

 

Tabla 1. 

Criterios para la valoración de respuesta al tratamiento 

Respuesta Hemoglobina Síntomas de 

hiperviscosidad 

Requerimiento 

de flebotomías 
Completa < 18 g/dl No No 

Parcial 18 a 19 g/dl No Si 

Sin respuesta > 19 g/dl Si Si 

 
RESPUESTA AL TRATAMIENTO 

Los Controles Normales no presentaron cambios en los niveles de Hb y Ht que fueran 

estadísticamente significativos (Tabla2). 

Los pacientes con diagnóstico de EPA presentaron una Respuesta Completa de 64%, Respuesta 

Parcial 27% y Sin Respuesta 9% (Tabla 3). En pacientes con ES los resultados fueron similares 

(Tabla 4). 

Tabla 2. 

Respuesta a tratamiento farmacológico de CN 

Respuesta Número de 

pacientes 

Edad 

años 

Hb Pre 

Tx g/dl 

Hto Pre 

Tx g/dl 

Hb post 

tx g/dl 

Hto Post 

Tx g/dl 

NA 27 59.6 16.2 51.6 16.8 53.6 

El número de pacientes consideró 20 varones y 7 mujeres. 

 

Tabla 3. 

Respuesta a tratamiento farmacológico de la EPA 

Respuesta Número de 

pacientes 

Edad 

años 

Hb Pre 

Tx g/dl 

Hb post 

tx g/dl 

Remisión 

síntomas 

Sangrías 

sesiones 

Completa 64% 14 59.2 19.7 16.8 Si 0 

Parcial 27% 6 58.3 20.5 16.9 Si 2.5 

Sin respuesta 9% 2 47.5 21.8 19.9 No 7 

Total pacientes 22 55.6 20.0 17.0 Si 1.3 
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Tabla 4. 

Respuesta a tratamiento farmacológico de la ES 

Respuesta Número de 

pacientes 

Edad 

años 

Hb Pre- 

Tx g/dl 

Hb post tx 

g/dl 

Remisión síntomas 

% 

Completa 15 53.8 20.7 16.6 73.3 

Parcial 6 47 19.7 18.5 83.3 

Sin respuesta 2 49.5 24.8 20.2 0 

TOTAL 23 51.6 20.8 17.4 69.6 

 

Requerimiento de Flebotomías 

Los pacientes con diagnóstico de EPA y ES, en tratamiento con atorvastatina, requirieron menor 

número de sangrías conforme transcurrió el tratamiento. De entre 73 pacientes con EPA y ES, 

23 pacientes fueron controlados durante 24 meses para evaluar el requerimiento del número de 

sangrías. Al sexto mes, 10 de los 23 requirieron sangrías; a los 12 meses, solo 6 y finalmente, a 

los 24 meses el requerimiento de sangrías se redujo a 4 pacientes (Cuadro 1). 

Cuadro 1. 

Requerimiento de sangrías durante el tratamiento con atorvastatina 

Los pacientes evaluados corresponden a EPA y ES. 

 

Así mismo, este grupo fue controlado para evaluar los niveles de hemoglobina. En los primeros 

6 meses, la concentración media de hemoglobina fue inferior a 18 g/dl; estos niveles 

permanecieron durante los 24 meses de seguimiento (Cuadro 2). 
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Cuadro 2. 

Concentración de hemoglobina durante el 

tratamiento con atorvastatina 

 
Los pacientes evaluados corresponden a EPA y ES. 

 

CONCLUSIÓN 

El tratamiento de las eritrocitosis patológicas, referidas a EPA y ES, con atorvastatina evidenció 

un resultado favorable, expresado en la significativa reducción de los niveles de concentración 

de hemoglobina/hematocrito y la remisión de la sintomatología de hiperviscosidad sanguínea. 

Aproximadamente, el 60% de los pacientes tratados con atorvastatina alcanzó una Respuesta 

Completa seguida de una buena calidad de vida y un performance status de 0. Asimismo, un 

30% de los pacientes lograron una Respuesta Parcial, y a pesar de tener hemoglobinas por 

encima de los valores normales, la calidad de vida mejoró notablemente suficiente para continuar 

sus actividades cotidianas. El 10% restante no presentó ninguna evolución favorable ni en la 

clínica ni en los resultados de laboratorio. 

Existen suficientes datos de que los efectos pleiotrópicos de la atorvastatina benefician a 

pacientes con eritrocitosis patológicas asociadas a Hipertensión Arterial Pulmonar (HAP), 

evento clínico desfavorable para los pacientes21,22. Además, disminuye los daños pulmonares 

producidos por HAP por medio de la inhibición de mecanismos antiinflamatorios e infiltrado 

pulmonar de macrófagos23,24,25. 

Finalmente, las estatinas presentan acciones pleiotrópicas en la prevención de trombosis venosa 

profunda y el síndrome post-trombótico, sobre todo en pacientes sin terapia de anticoagulación 

o sin terapia de antiagregantes plaquetarios26,27,28. 
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Capítulo VII 

LÍNEAS GUÍA PARA EL DIAGNÓSTICO Y TRATAMIENTO DE LAS 

ERITROCITOSIS PATOLÓGICAS EN LA ALTURA 

 

Ricardo Amaru, Oscar Vera. 

 

Unidad de Biología Celular, Facultad de Medicina, Universidad Mayor de San Andrés, La 

Paz-Bolivia. 

 

INTRODUCCIÓN 

La eritrocitosis, comúnmente llamada poliglobulia, es un síndrome caracterizado por un 

incremento anormal de la masa eritrocitaria, la hemoglobina y el hematocrito; es de etiología 

multifactorial y desencadena el deterioro de la salud, la vida social, familiar y laboral del 

paciente. 

Las principales eritrocitosis patológicas de importancia clínica son la Eritrocitosis Patológica 

de altura (EPA), Eritrocitosis Secundaria (ES) y Policitemia Vera (PV), estas 3 patologías 

engloban más del 98% de todas las eritrocitosis patológicas. En consulta médica, la EPA 

constituye el 7% de las eritrocitosis patológicas, la ES el 90% y PV el 1% aproximadamente1. 

En la región andina, comprendida por Bolivia, Perú, Ecuador y Chile, millones de habitantes 

residen a más de 2.500 msnm2. En Bolivia, alrededor de 2.000.000 de habitantes residen en las 

ciudades de La Paz y El alto, y se considera que existen más de 

150.00 pacientes con eritrocitosis patológicas. 

El presente documento, destinado a los cuatro niveles de atención médica, tiene la finalidad de 

establecer criterios comunes para el diagnóstico, tratamiento y seguimiento de las eritrocitosis 

patológicas en la altura. 

 

CLASIFICACIÓN DE LAS ERITROCITOSIS PATOLÓGICAS 

Las eritrocitosis patológicas de importancia clínica se clasifican en: 

 

I. Eritrocitosis primaria, caracterizada por presentar la eritropoyetina sérica 

disminuida o normal; esta eritrocitosis a su vez se subclasifica en 

adquiridas o congénitas. (Cuadro 1). 

II. Eritrocitosis secundaria, caracterizada por el aumento de eritropoyetina 

sérica, también se subclasifica en adquiridas y congénitas. (Cuadro 1). 

 

Esta línea guía centra su atención en las 3 eritrocitosis patológicas de importancia clínica, 

presentes en poblaciones residentes de grandes alturas. 

 

Eritrocitosis Patológica de Altura (EPA) 

La EPA es la manifestación hematológica del mal crónico de montaña (Chronic Mountain 

Sickness, CMS), presente en sujetos que viven en alturas superiores a 2.500 msnm. 
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Eritrocitosis Secundaria (ES) 

La ES se presenta como una consecuencia de patologías asociadas al aumento de la 

eritropoyetina sérica como las patologías cardiopulmonares, Enfermedad Pulmonar Obstructiva 

Crónica (EPOC), obesidad, síndrome metabólico, Síndrome de Apnea Obstructiva del Sueño 

(SAOS), cardiopatías y neoplasias secretoras de eritropoyetina. 

 

Policitemia Vera (PV) 

La PV es una enfermedad oncohematológica clonal asociada a leucocitosis, trombocitosis, 

crecimiento autónomo de colonias eritroides (BFU-E), eritropoyetina sérica baja y mutación 

somática de gen JAK2 V617F. 

 

ETIOPATOGENIA 

Cada una de las diferentes eritrocitosis patológicas (EPA, ES, PV) tienen una etiopatogenia 

específica. 

 

Eritrocitosis Patológica de Altura 

La EPA es el resultado de una adaptación genética inadecuada a grandes alturas, superiores a 

2.500 msnm; donde los progenitores hematopoyéticos de la médula ósea presentan una 

hipersensibilidad a la eritropoyetina, seguida de una eritropoyesis incrementada y una 

disminución de la apoptosis en la linea eritroide1,5. 

Eritrocitosis Secundaria 

La ES basa su etiopatogenia en el incremento de la eritropoyetina sérica, está asociada a 

patologías cardiopulmonares, enfermedades neoplásicas y obesidad1,6. 

Policitemia Vera 

Esta enfermedad neoplásica se caracteriza por una mutación del gen JAK-2V617F, esta 

mutación permite la fosforilación continua (hiperactivación) de JAK2 y STAT5, factores de 

transcripción involucrados en la eritropoyesis; dando como resultado una eritropoyesis 

incrementada7,8. 
 

Cuadro 1. 

Clasificación de las eritrocitosis patológicas 

1. Eritrocitosis Primaria (eritropoyetina sérica normal o 

disminuida) 

a. Adquiridas 

 Policitemia Vera 

 Eritrocitosis Patológica de Altura 

b. Congénitas 

 Eritrocitosis por mutaciones del Epo-R 

 Eritrocitosis de Chuvash 

 Hemoglobinopatía de alta afinidad con oxígeno 

 Deficiencia de 2,3 BPG mutasa 
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Esta clasificación se argumenta en los trabajos de Tiziano Barbui, Guido Finazzi, Joseph Prchal y 

Ricardo Amaru1,3,4. 

 

INCIDENCIA 

Los diferentes estudios epidemiológicos realizados en la región andina han reportado datos de 

eritrocitosis patológicas (EPA, ES y otras) en forma conjunta; por ello, no se tiene datos sobre 

la incidencia real de cada una de ellas. 

La incidencia de las eritrocitosis patológicas en la región andina varía de acuerdo a la población, 

ocupación y lugar de residencia. Por ejemplo, en las ciudades de La Paz y El Alto (3.600 y 4.000 

msnm) se considera una incidencia del 10% de la población1,9. 

Los datos históricos de la incidencia de la Policitemia Vera se encuentran alrededor de 1 por 

cada 100.000 habitantes por año10,11. 

FACTORES PREDISPONENTES 

Las eritrocitosis patológicas presentan diferentes factores predisponentes para su desarrollo. 

Eritrocitosis Patológica de Altura 

• Radicatoria en alturas mayores a 2.500 msnm 

• Ausencia de adaptación genética 

• Sujetos nacidos a nivel del mar 

• Historia familiar de residencia a nivel del mar 

Eritrocitosis Secundaria 

 Secuelas de patologías pulmonares 

 Patologías pulmonares crónicas 

 Obesidad / Síndrome metabólico. 

 Síndrome de Apnea Obstructiva del Sueño (SAOS). 

 Cardiopatía 

 Tabaquismo 

2. Eritrocitosis Secundaria (Eritropoyetina sérica elevada) 

a. Adquiridas 

• Secundaria a EPOC 

• Secundaria a Obesidad / Síndrome metabólico 

• Síndrome de apnea obstuctiva del sueño (SAOS) 

• Eritrocitosis por cardiopatía adquirida. 

• Tabaquismo 

• Neoplasias (secretoras de eritropoyetina) 

b. Congénitas 

• Cardiopatías congénitas 

• Estenosis de arteria renal 
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Policitemia Vera 

 Edad, adulto mayor 

MANIFESTACIONES CLÍNICAS 

Las eritrocitosis patológicas (EPA, ES, PV) presentan manifestaciones clínicas comunes. 

 

Síntomas de hiperviscosidad sanguínea 

 cefaleas, 

 parestesias, 

 tinnitus, 

 hipersomnias, 

 disneas, 

 visión borrosa, 

 mialgias y 

 alteraciones del estado de conciencia 

 

Signos de aumento de masa eritrocitaria 

 hiperemia 

 facies pletórica 

 

Signos de disminución de la saturación de oxígeno 

 cianosis periférica 

Signos de hipervolemia 

 ingurgitación venosa 

 edema 

Sin embargo, cada una de las eritrocitosis patológicas presentan sintomatología adicional propia 

que las distingue una de otra. Así, por ejemplo, la ES generalmente presenta una patología 

cardiopulmonar7,8; mientras que, la PV presenta sintomatología propia de enfermedades 

neoplásicas, como evento trombótico frecuente, esplenomegalia y pérdida de peso9,10,11. 

Así mismo, las eritrocitosis patológicas suelen presentar complicaciones que agravan el cuadro 

clínico y que por ende requieren una atención médica de urgencia; entre las complicaciones más 

frecuentes se tiene eventos trombóticos, Hipertensión Arterial Sistémica (HAS), Hipertensión 

Arterial Pulmonar (HAP), hemorragias e insuficiencias cardiacas1,12,13. 

MANIFESTACIONES LABORATORIALES 

Las eritrocitosis patológicas presentan alteraciones de química sanguínea relacionadas con un 

aumento en la eritropoyesis, la hemolisis y la apoptosis de precursores eritroides. 

a) Aumento de eritropoyesis 

 Hemoglobina elevada 
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 Hematocrito elevado 

El punto de corte de los valores de hemoglobina para el diagnóstico de eritrocitosis en una 

población depende de muchas variables, entre ellas, edad, género, raza y lugar de residencia. 

Así, por ejemplo, en Bolivia, en las ciudades de La Paz y El Alto, los valores normales son de 

14 a 17 g/dl para las mujeres y de 15 a 18 g/dl para los varones. Se considera eritrocitosis, 

cuando el paciente presenta una hemoglobina superior a 18 g/dl en mujeres y superior a 19 g/dl 

en varones 1,14,15. 

b) Aumento de hemolisis 

 Lactato deshidrogenasa ligeramente incrementada 

 Bilirrubina indirecta ligeramente incrementada16,17 

c) Incremento de apoptosis en progenitores eritroides 

 Ácido úrico elevado18,19,20 

 

DIAGNÓSTICO DIFERENCIAL DE LA ERITROCITOSIS PATOLÓGICAS 

Probablemente, la EPA, ES, y PV comprendan el 98% de todas las eritrocitosis patológicas en 

habitantes de grandes alturas. Sin embargo, en la práctica clínica es necesario realizar un 

diagnóstico diferencial entre estas 3 principales eritrocitosis patológicas1,21,22 (Tabla 1). 

Tabla1. 

Diagnóstico diferencial de las eritrocitosis patológicas en habitantes a 

grandes alturas 

 CN EPA ES PV 

EPOC, 

Obesidad, 

tabaquismo 

No No Si No 

Esplenomegalia No No No Si 

Leucocitosis No No No Si 

Eritropoyetina 

sérica 

Normal Normal Elevada Baja 

Mutación JAK2 No No No Si 

 
CRITERIOS DE DIAGNÓSTICO 

Cada una de las eritrocitosis patológicas presenta criterios de diagnóstico específicos y 

diferenciales 1, 21. 

a) Eritrocitosis Patológica de Altura 

• Eritropoyetina sérica normal 

• Ausencia de Enfermedad pulmonar crónica 

• Ausencia de Obesidad/Síndrome metabólico 

• Ausencia de Cardiopatía 

• Presencia de colonias BFU-E autónomas 



275 

 

 

b) Eritrocitosis Secundaria 

• Eritropoyetina sérica aumentada > 40 UI/ml 

• Enfermedad pulmonar crónica 

• Obesidad/Síndrome metabólico 

• Cardiopatía 

• Tabaquismo 

• Ausencia de colonias autónomas BFU-E 

c) Policitemia Vera 

• La PV tiene criterios establecidos internacionalmente. 

Criterio Mayor 

A1: Masa eritrocitaria aumentada (>25% por encima de la media normal) 

Hemoglobina > 18 g/dl o Hematocrito > 60% en mujeres Hemoglobina >19 

g/dl o Hematocrito > 63% en varones 

A2: Ausencia de criterios para eritrocitosis secundaria A3: 

Esplenomegalia palpable 

A4: Marcador de clonalidad (mutación JAK2) 

 

Criterio Menor 

B1: Trombocitosis (>400/ul) 

B2: Leucocitosis con neutrofilia (Neutrófilos 

>10.000/ul en no fumadores y 12.000/ul en fumadores) B3: 

Esplenomegalia, documentada por ecografía. 

B4: Presencia de colonias BFU-E autónomas 

El diagnóstico definitivo de la PV resulta de la sumatoria de los criterios descritos. A1 + 

A2 + A3 or A4 = PV 

A1 + A2 + 2B = PV 

 

HISTORIA CLÍNICA 

La anamnesis debe considerar antecedentes familiares, laborales y patológicos, además del 

lugar de residencia. 

 

Antecedentes familiares 

 Historia familiar de eritrocitosis 

 

Antecedentes laborales 

 Trabajadores de interior mina 

 Trabajadores con riesgo de desarrollar silicosis 

 

Antecedentes patológicos 

 Asma bronquial 

 Tuberculosis pulmonar 
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 Enfisema 

 Cardiopatía 

 

Lugar de residencia 

 Altura de residencia 

 

ESTUDIOS LABORATORIALES 

a) Fase 1 (imprescindible) 

 Hemograma 

 Eritropoyetina sérica 

 Acido úrico 

 Deshidrogenasa láctica 

 Colesterol 

 Triglicéridos 

 Ferritina sérica 

 Saturación de oxígeno 

 Rx PA de tórax 

En caso de no tener aún un diagnóstico definido, pero alta sospecha de Eritrocitosis Secundaria, 

pasar a fase 2. 

 

b) Fase 2. (Sospecha de Eritrocitosis Secundaria) 

 Ecocardiografía 

 Hipertensión arterial pulmonar 

 Pruebas funcionales respiratorias 

 Patología pulmonar 

 TAC toraco-abdominal. 

 Sospecha de secreción anormal de eritropoyetina por neoplasia 

 Gasometría arterial 

 Acidosis respiratoria 

 

En caso de no tener un diagnóstico definitivo aún, pero sospecha de Policitemia Vera, pasar a 

fase 3. 

c) Fase 3. (Sospecha de Policitemia Vera) 

• Aspirado de médula ósea 

• Estudio biomolecular de la mutación del gen JAK-2 V617F 

 

En casos excepcionales, de no tener diagnóstico definitivo, pasar a fase 4. 

 

d) Fase 4. (Estudios específicos) 

• Cultivo de colonias BFU-E 

• Polisomnografía (estudio del sueño) 
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• Electroforesis de hemoglobina 

• Mutación del gen EpoR (Receptor de Eritropoyetina) 

• Mutación del gen VHL (Von Hippel Lindau) 

 

TRATAMIENTO DE LA EPA 

El tratamiento de las Eritrocitosis Patológica de Altura (EPA) se realiza en dos fases; la primera, 

el procedimiento de flebotomías, el cual tiene el objetivo de disminuir la sintomatología del 

paciente; la segunda, el tratamiento farmacológico, con la finalidad de mantener el cuadro 

clínico estable y evitar recaídas. 

 

Flebotomía 

La flebotomía se realiza con frecuencia semanal, hasta alcanzar valores normales de Hb/ Ht 

(Varones < 18 g/dl, mujeres <17g/dl). La flebotomía se realiza con una bolsa de transfusión 

sanguínea, al nivel de la vena del pliegue del codo. 

 

• Flebotomía de 450 ml, sin reposición 

 Edad menor a 60 años 

 Hemodinámicamente estable 

 Hipertensión Arterial Sistémica 

 
• Flebotomía de 250 ml, sin reposición 

 Edad de 60 a 75 años 

 Hemodinámicamente estable 

 Hipertensión Arterial Sistémica 

 
• Flebotomía de 100 ml, sin reposición 

 Edad mayor a 75 años 

 Hemodinámicamente inestable 

 Hipotensión Arterial Sistémica 

 

Tratamiento farmacológico 

Iniciar el tratamiento inmediatamente después de la última flebotomía. El tratamiento dura un 

año como mínimo y luego se procede a valorar su continuidad. 

• Atorvastatina 20 mg VO día, a horas 21; en pacientes mayores de 60 años, 10 mg 

VO día. 

 

TRATAMIENTO DE LA ERITROCITOSIS SECUNDARIA 

Flebotomía 

La flebotomía se realiza con frecuencia semanal, hasta alcanzar valores normales de Hb/ Ht 

(Varones < 18 g/dl, mujeres <17g/dl). La flebotomía se realiza con bolsa de transfusión sanguínea 

al nivel de la vena del pliegue del codo. 
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• Flebotomía de 450 ml, sin reposición 

 Edad menor a 60 años 

 Hemodinamicamente estable 

 Hipertensión Arterial Sistémica 

 
• Flebotomía de 250 ml, sin reposición 

 Edad 60 a 75 años 

 Hemodinámicamente estable 

 Hipertensión Arterial Sistémica 

 
• Flebotomía de 100 ml, sin reposición 

 Edad mayor a 75 años 

 Hemodinámicamente inestable 

 Hipotensión Arterial Sistémica 

 
• En caso de hematocrito superior o mayor a 75%, se recomienda administrar 3 

L/min de oxígeno húmedo durante la flebotomía. 

 

Tratamiento farmacológico 

Iniciar el tratamiento inmediatamente después de la última flebotomía. El tratamiento dura un 

año como mínimo y luego se procede a valorar su continuidad. 

 

• Atorvastatina 20 mg VO día, a horas 21; en pacientes mayores de 60 años, 10 mg 

VO día. 

• ASA 100 mg VO día, horas almuerzo. 

• Warfarina en pacientes con historia de evento trombótico. En caso de tomar 

Warfarina no debe recibir ASA. 

 

TRATAMIENTO DE LA POLICITEMIA VERA 

La PV al ser una enfermedad neoplásica adecuadamente caracterizada, presenta líneas guía 

establecidas internacionalmente. 

 

TRATAMIENTO DE LAS COMPLICACIONES EN LAS ERITROCITOSIS 

Las eritrocitosis patológicas suelen presentar complicaciones que agravan el cuadro clínico, lo 

cual requiere una atención médica de urgencia. Los eventos trombóticos, Hipertensión Arterial 

Sistémica (HAS), Hipertensión Arterial Pulmonar (HAP), Hemorragias e insuficiencias 

cardiacas son las complicaciones más frecuentemente observadas. 

Evento trombótico 

• Proceder de acuerdo a protocolo establecido. 
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Hipertensión Arterial Sistémica (HAS) 

• Proceder con sangrías, considerando que la HAS en ES es secundaria a 

hipervolemia, ya que en estos casos la PA disminuye posterior a las sangrías. Más 

de 50% de pacientes con ES presentan HAS secundaria a hipervolemia. 

• Coordinar con cardiología el posible uso de anti-hipertensivos. 

 

Hipertensión Arterial Pulmonar (HAP) 

• Proceder con sangrías. La HAP disminuye con las sangrías, por lo que es preciso 

valorar la HAP posterior a las mismas. 

• Coordinar con cardiología para iniciar el tratamiento farmacológico de la HAP. 

 

Hemorragias 

• Proceder de acuerdo a protocolo institucional. Generalmente las hemorragias 

remiten con el descenso de la HAS. 

 

Insuficiencias cardiacas 

• Sangrías de 100 ml, cada día, durante 5 días. Posteriormente, efectuar una 

valoración para continuar sangrías hasta alcanzar niveles normales de 

 

Hemoglobina/Hematocrito. 

• Coordinar manejo con cardiología para tratamiento farmacológico. 

 

RECOMENDACIONES 

Las eritrocitosis patológicas, por su complejidad y presentación clínica variada, requieren el 

concurso de los cuatro niveles de atención médica. 

 

Niveles de Resolución 

Primer nivel 

• Promoción de vida saludable. 

• Prevención de la Obesidad 

• Estimulación de una actividad física permanente 

• Tratamiento de patologías crónicas de vías respiratorias 

• Seguimiento del tratamiento de las eritrocitosis patológicas 

 

Segundo Nivel 

• Flebotomías 

• Tratamiento farmacológico: inicio y seguimiento 

 

Tercer Nivel 

• Tratamiento de las complicaciones en las eritrocitosis patológicas 

 

Cuarto Nivel 

• Estudios de eritrocitosis patológicas con etiología no definida 
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• Diseño y análisis de estudios clínicos para el tratamiento de eritrocitosis 

patológicas 

 

CRITERIOS DE REFERENCIA 

Eritrocitosis asociada a leucocitosis 

Eritrocitosis asociada a complicaciones 
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Capítulo VIII 

ERITROCITOSIS MICROCÍTICA POST FLEBOTOMÍA 

Reporte preliminar de una nueva entidad clínica 

 

Maria Aguilar, Jeaneth Velarde, Nelly Huarachi, Josue Mamani, Ricardo Amaru. 

 

Unidad de Biología Celular, Facultad de Medicina, Universidad Mayor de San Andrés, La 

Paz-Bolivia. 

 

INTRODUCCIÓN 

Las eritrocitosis patológicas (Eritrocitosis Patológica de Altura, Eritrocitosis Secundaria, 

Policitemia Vera) tienen como tratamiento de inicio a las flebotomías, cuyo objetivo tiene que 

ver con la remisión de los síntomas de hiperviscosidad sanguínea (cefalea intensa, parestesias 

en las extremidades superiores e inferiores, tinnitus, disnea), los cuales llegan a dificultar las 

actividades cotidianas del paciente. Generalmente, se realizan 3 sesiones de flebotomía de 450 

ml en cada paciente, esto con una frecuencia semanal hasta alcanzar valores de hemoglobina 

inferiores a 18 g/dl.1,2. Cuando los pacientes llegan al consultorio, normalmente tienen una 

historia de flebotomías anteriores superiores a 5 sesiones. Estas frecuentes sangrías hacen que 

el hierro del organismo disminuya a niveles que producen una disminución del VCM de los 

eritrocitos y de la ferritina sérica. Por cada 2 ml de sangre retirada por flebotomía, se pierde 

alrededor de 1mg de hierro; por lo tanto, en cada flebotomía de 450 ml se pierde 

aproximadamente 250 mg de hierro3,4,5; subsecuentemente, se pierde alrededor de 750 mg de 

hierro en 3 sesiones de flebotomía. Por tanto, teniendo en cuenta que el 25 % del hierro del 

organismo se encuentra en el tejido hematopoyético, que el depósito total del hierro en el 

organismo es de 3000 a 4000 mg, y que la absorción del hierro por vía intestinal es de 1 mg día, 

las flebotomías están directamente relacionadas con la deficiencia de hierro6,7. 

La eritropoyesis en condiciones de deficiencia de hierro produce una eritrocitosis que presenta 

VCM disminuido (microcitosis) y una membrana eritrocitaria alterada, esto disminuye el 

transporte de oxígeno y la movilidad de los eritrocitos8, 9. 

La deficiencia de hierro es frecuente en donantes voluntarios para Bancos de Sangre10,11,12,13 y 

en pacientes con Policitemia Vera, estos últimos disminuyen su reserva de hierro debido a las 

constantes flebotomías14. En una etapa inicial de esta deficiencia, el nivel de ferritina sérica es 

el indicador más fidedigno de la reserva de hierro, pero en un estadio avanzado, se debe 

considerar también el VCM de los eritrocitos15,16,17. 

DESCRIPCIÓN 

Material y métodos 

Se estudió muestras de pacientes con eritrocitosis patológicas, 19 varones y 3 mujeres, mismos 

que presentaron deficiencia de hierro posterior a flebotomías. Las características de los 

pacientes estudiados se detallan en la tabla 1. 
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Tabla 1. 

Características de los pacientes con eritrocitosis patológicas 

 

Sujetos 
Núme- 

ro 

 

Edad (años) 

 

Hb (g/dl) 

 

Hto % 

 

VCM fl 
Flebotomía 

mL 

 
Varones 

 
19 

47.7 

(23-80) DS 

14.5 

21.7 

(18.6-26.4) 

DS2.3 

69.6 

(59.5-84.5) 

DS 6.8 

89 

(81-99) 

DS 6.1 

2729 

(500-5850) 

DS 1364 

 
Mujeres 

 
3 

57 

(48-65) DS 

8.5 

21.6 

(18.3-23.8) 

DS2.9 

 
150/120 

92 

(86-95) 

DS 5.2 

2167 

(1750-2500) 

DS382 

 

Se obtuvo muestras de sangre venosa periférica depositadas en tubos Vacutainer con EDTA 

(BectonDickinson, USA) y procesadas en un contador hematológico automático (Micro 60, 

USA), para confirmar los resultados se llevaron a cabo estudios con técnicas manuales, 

utilizando una microcentrífuga (Hawksley, England) para el hematocrito y la técnica 

colorimétrica (Unico 1200 Spectrophotometer, USA) para la concentración de hemoglobina. 

La evaluación para el diagnóstico de deficiencia de hierro fue realizada a los 2 meses de iniciada 

la flebotomía, posteriormente, la evaluación de la respuesta al tratamiento con hierro fue 

realizada a los 4 meses de iniciada la flebotomía. 

 

RESULTADOS 

Flebotomía y deficiencia de hierro 

Los pacientes con eritrocitosis patológicas, posterior a flebotomías realizadas hasta alcanzar 

valores normales de <18 g/dl en varones y <17 g7dl en mujeres, fueron evaluados a los dos meses 

posteriores a la primera flebotomía. Se observó que los pacientes presentaron niveles normales 

de hemoglobina y hematocrito; sin embargo, el VCM presentó una disminución en relación a 

valores normales, reflejando así una deficiencia de hierro (Tabla 2, Tabla 3). 

Tabla 2. 

Características de pacientes varones post flebotomía 
 Pre flebotomía Post flebotomía p 
 21.7 17.9  

Hb g/dL (18.6-26.4) (15.4-22.7) 0.000 
 DS 2.3 DS 1.9  

 69.6 57  

Hto % (59.5-84.5) (45.8-72.6) 0.000 
 DS 6.8 DS 6.5  

 89 71  

VCM fl (81-99) (59-81) 0.000 

 DS 6.1 DS 6.4  
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Tabla 3. 

Características de pacientes mujeres post flebotomía 
 Pre flebotomía Post flebotomía p 

Hb g/dL 21.6 16.7 0.064 
 (18.3-23.8) (15.7-17.7)  

 DS 2.9 DS 1.0  

Hto % 66.9 53.4 0.033 
 (60.3-72) (50.1-56.6)  

 DS 6 DS 3.2  

VCM fl 92 64 0.024 
 (86-95) (60-67)  

 DS 5.2 DS 3.7  

 
Tratamiento con hierro por vía oral 

Doce pacientes con eritrocitosis microcítica fueron tratados con hierro por vía oral (hierro 

bisglicina), dosis estándar por dos meses. La hemoglobina y el hematocrito no presentaron 

cambios significativos; sin embargo, el VCM continuó disminuyendo en relación al diagnóstico, 

esto reflejó la poca efectividad del aporte de hierro para contrarrestar la deficiencia (Tabla 4). 

Tabla 4. 

Características de pacientes con eritrocitosis microcítica post tratamiento 

con hierro/vía oral 
 Pre flebotomia Pre tratamiento Post tratamiento p 

Hb g/dL 21.6 17.8 16.9 0.328 
 (18.3-26.4) (15.7-22.7) (14.5-19.1)  

 DS 2.6 DS 2 DS 1.5  

Hto % 69 56.5 54.3 0.600 
 (59.5-84.5) (45.8-72.6) (46.3-61.1)  

 DS 7.6 DS 7.1 DS 4.8  

VCM fl 89 72.5 66.6 0.008 
 (82-99) (66-81) (58-77)  

 DS 6.0 DS 5.5 DS 6.3  

 

Tratamiento con hierro por vía endovenosa 

Diez pacientes con eritrocitosis microcítica fueron tratados con 500 mg de hierro por vía 

endovenosa (sacarato de hierro) 100 mg día por 5 días. La hemoglobina y el hematocrito no 

presentaron cambios significativos; sin embargo, el VCM mejoró sin llegar a valores normales 

(Tabla 5). Esto evidenció que la administración por vía endovenosa fue más beneficiosa que la 

vía oral. 
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Tabla 5. 

Características de pacientes con eritrocitosis microcítica post tratamiento con 

sacarato de hierro/vía endovenosa 

 Pre flebotomia Pre tratamiento Post tratamiento p 

Hb g/dL 21.9 17.6 18.8 0.161 
 (20.0-23.3) (15.4-19.9) (16.9-21.8)  

 DS 1.2 DS 1.5 DS 1.7  

Hto % 69.7 56.5 60.5 0.097 
 (65.8-73.6) (52.9-60.5) (55.3-69.9)  

 DS 3.1 DS 3.2 DS 5.4  

VCM fl 88.8 64.1 78.5 0.002 
 (81-95) (59-73) (66-96)  

 DS 6.3 DS 5.3 DS 10.7  

 

CONCLUSIÓN 

El hierro es un elemento de vital importancia en el mecanismo de la eritropoyesis, la 

proliferación, la diferenciación y la apoptosis celular. 

Los pacientes con eritrocitosis patológicas (EPA, ES), sometidos a flebotomías (sangrías) hasta 

alcanzar valores normales tanto en varones como en mujeres, presentan deficiencia de hierro; 

así lo refleja el control realizado a los dos meses desde la primera flebotomía. Esta deficiencia, 

similar a la observada en donadores voluntarios de sangre, depende no del número de 

flebotomías o donaciones sino de la frecuencia de las mismas; este mismo hecho hace que los 

pacientes con eritrocitosis patológicas presenten una eritropoyesis acelerada seguida de una 

disminución de las reservas de hierro (ferritina). 

Más del 90% de pacientes con eritrocitosis patológicas presentan síntomas de hiperviscosidad 

sanguínea. Igualmente, esta sintomatología está presente en pacientes con eritrocitosis 

microcítica, cuyos valores de Hemoglobina y Hematocrito se encuentran por debajo del punto 

de corte (varones >19 g/dl y mujeres > 18 g/dl). Esto posiblemente se deba a que los eritrocitos 

microcíticos producen mayor viscosidad sanguínea y presentan una alteración de la membrana 

celular eritrocitaria. 

Se debe asegurar que los pacientes a quienes se les realiza las flebotomías tengan las adecuadas 

reservas de hierro, por lo que será preciso administrar hierro sérico posterior a las flebotomías; 

y de esta manera, reponer el hierro disminuido. Se evidenció que los pacientes que fueron 

tratados con hierro parenteral (dosis recomendadas para anemia ferropénica) no presentaron 

mejoría; sin embargo, los pacientes tratados con hierro endovenoso (sacarato de hierro) 

presentaron una mejoría expresada en el VCM de los eritrocitos. 

En conclusión, este es un reporte preliminar que describe una nueva entidad clínica denominada 

Eritrocitosis Microcítica Post Flebotomía (EMPF), empero será necesario realizar estudios 

prospectivos que permitan caracterizar y prevenir este cuadro clínico. 
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Capítulo IX 

AFINIDAD DE LA HEMOGLOBINA POR EL OXÍGENO EN LA ADAPTACIÓN A 

GRANDES ALTURAS 

 

Ricardo Amaru, Josue Mamani, Maria Aguilar. 

 

Unidad de Biología Celular, Facultad de Medicina, Universidad Mayor de San Andrés, La 

Paz-Bolivia. 

 

INTRODUCCIÓN 

Vivir en zonas con una altitud elevada ejerce una presión evolutiva selectiva, esto debido 

principalmente al entorno hipobárico que da lugar a múltiples respuestas adaptativas1. Así, por 

ejemplo, estudios realizados en los Sherpas del Himalaya han reportado una alta afinidad de la 

hemoglobina por el oxígeno2. Del mismo modo, los tibetanos, que han vivido en la meseta 

Qinghai-Tíbet durante miles de años a una altura de 3000-5000 m, han desarrollado fenotipos 

únicos tales como una reducción del bajo peso neonatal, una baja prevalencia de la hipertensión 

pulmonar y la protección a la policitemia, vinculada con la mutación PDH2 y resultando en la 

baja regulación de la vía HIF3,4,5,6,7,8. 

DESCRIPCIÓN 

Hipoxia en grandes alturas 

La hipoxia en grandes alturas plantea un gran desafío para mantener una oxigenación tisular 

adecuada, además múltiples respuestas fisiológicas se producen para adaptarse a ese entorno. 

Las mutaciones aleatorias que alteran estas respuestas pasan por una selección natural cuando 

son beneficiosas, entonces la frecuencia de presentación de estas mutaciones continua en las 

generaciones posteriores. Así, los amerindios de Los Andes muestran un aumento del efecto 

Bohr en comparación con los no Amerindios a la misma altitud9. Estos cambios o respuestas de 

adaptación a la hipoxia garantizan el suministro de oxígeno adecuado a nivel celular, sin 

embargo la base genética de estas adaptaciones aún requiere ser dilucidado. Beall y otros en 

1994, a través de un análisis estadístico complejo, sugirieron una base genética para el transporte 

de oxígeno mejorado en los tibetanos, esto como parte de su adaptación a grandes alturas10. 

Recientes estudios genómicos han informado que los haplotipos β-globina de la hemoglobina 

adulta (subunidad ß codificada por el gen HBB) y la subunidad γ2 de la hemoglobina fetal (HbF, 

subunidad γ2 codificada por el gen HBG2) han sido objeto de una selección genética en los 

Tibetanos [11], lo que sugiere que la hemoglobina variante y/o de transición modificada de HbF 

a hemoglobina adulta puede ser un factor beneficioso en la adaptación a grandes altitudes1. 

Afinidad de la hemoglobina por el oxígeno 

El rol de la afinidad de la hemoglobina por el oxígeno en el transporte de oxígeno en grandes 

alturas es complejo y no se basa únicamente en la saturación arterial de oxígeno. La saturación 

arterial de oxígeno es en gran medida un reflejo de la función alveolar y no 
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indica un incremento de la afinidad por el oxígeno, el cual se mide correctamente mediante la 

derivación de su valor P50, la presión parcial de oxígeno en la que la hemoglobina se satura 

50% con oxígeno. Además de una alta afinidad de las hemoglobinas mutantes, varias variables 

fisiológicas, incluyendo 2,3-difosfoglicerato (2,3 DPG), temperatura y pH, pueden aumentar la 

afinidad de la hemoglobina con oxígeno y por lo tanto disminuir el valor P501. Asimismo, una 

mayor proporción de HbF, que ha reducido la interacción con 2,3 DPG, también podría 

aumentar la afinidad de la hemoglobina-oxígeno. 

Considerando lo reportado por Morpurgo en 1976, se estimaba que la presencia de una alta 

afinidad de la hemoglobina por el oxígeno podía ser un elemento constitutivo de la adaptación 

de habitantes tibetanos en grandes alturas2. Entonces, con la finalidad de comprobar si los 

tibetanos desarrollaron una alta afinidad de hemoglobina-oxígeno como parte de su adaptación 

genética, se llevó a cabo un estudio que midió directa e indirectamente el P50 de sujetos 

tibetanos que vivían a diferentes altitudes. Este estudio también incluyó sujetos Aymaras y 

caucásicos, habitantes de la región andina (La Paz, Bolivia) con una altitud de 3.600 a 4.000 

msnm. 

 

Medición del P50 

Se llevó a cabo un estudio de cohorte en 15 tibetanos étnicos que vivían en 3 diferentes altitudes, 

la meseta tibetana en China, India y los EE.UU., con alturas que oscilan desde los 1300 m, 1730-

2300 m y 4320 metros respectivamente. El rango de edad de los sujetos estudiados fue de 30 a 

75 años. Cuatro voluntarios no tibetanos constituyeron el grupo de control y adicionalmente, 

otros 29 tibetanos, 25 Aymaras y 5 caucásicos residentes en grandes alturas (en Bolivia) 

participaron en la evaluación de la hemoglobina fetal (HbF) (Tabla 1). 

Tabla 1. 

Características demográficas 

 Salt Lake 

City,UT, 

Estados Unidos 

Srinagar,Jammu & 

Kashmir, 

India 

Huashixia, 

provincia de 

Qinghai, China 

Altura 1320m 1730m 4320m 

Sujetos 5 5 9 

Tibetanos/ no 

tibetanos 
5/0 5/0 5ª/4 

Hombre/mujer 2/3 2/3 8/1 

Rango de edad 40-77 37-70 23-66 

a: inclusión adicional de 29 tibetanos, 25 Aymaras y 5 caucásicos procedentes de La 

Paz, Bolivia (4000m.s.n.m.) que participaron en la evaluación de la HbF. 

Fuente: Blood Cells, Molecules & Diseases 2014; 53(1-2):27-29. 

 

Previo consentimiento informado, se obtuvo muestras de 5ml de sangre venosa periférica, 

recolectadas de la vena antecubital, en tubos ACD. La evaluación de la sangre de tibetanos 

habitantes en Salt Lake City, EE.UU. se realizó utilizando Hemox Analyzer (TCS Scientific 

Corporation, New Hope, PA). La gasometría venosa se realizó a través de Nova pHOx (Nova 

Biomedical, Waltham, MA) en residentes de Huashixia en Qinghai, China 
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y el GEM Premier 3000 (Instrumentation Laboratory, Lexington, MA) en residentes de 

Srinagar, India; finalmente, la evaluación de variantes de hemoglobina y HbF se realizó por 

medio de HPLC (cromatografía líquida de alta presión). 

El rango normal de P50 fue 22-28 mmHg utilizando Hemox Analyzer y 22,6 - 29,4 mmHg 

utilizando una fórmula descrita por Lichtman12. 

 

Resultados 

El estudio realizado evidenció que todos los sujetos residentes de diferentes alturas estaban 

dentro del rango normal de P50, independientemente de su oxigenación arterial medida por un 

oxímetro de pulso de dedo. 

Asimismo, a través de HPLC, no se detectó variantes de hemoglobina en ninguno de los sujetos 

y la HbF fue menos del 1% en los 19 tibetanos; la HPLC realizada en los sujetos adicionales, 

29 tibetanos (Huashixia 4.320 m), 25 aymaras y 5 caucásicos bolivianos residentes en la ciudad 

de La Paz (3.800 m - 4100 m) revelaron una HbF de menos del 1% (media HbF 0,45%, SD 0,14). 

(Tabla 2) 

Tabla 2. 

La hemoglobina y el P50 en sujetos residentes a 

grandes alturas 

Ubicación 

geográfica 

P50 (mmHg) 

(rango) 

HbF% 

(rango) 

HbA2% 

(rango) 

Hb (g/dl) 

(rango) 

Salt Lake City, 

EE.UU. (1320m) 

 

22,35-25,16 
 

0,2-0,3 
 

(rango) 
 

12,0-13,7 

Srinagar, India 

(1730m) 

 

22,72–26,38 
 

0,5-0,8 
 

1,8-2,3 
 

11,8-15,3 

Huashixia, Chi- 

na (4320m) 

 

25,74-25,99 
 

0,3-0,7 
 

2,3-2,7 
 

13,8-19,3 

Controles no 

tibetanos 

(4320m) 

 
25,42-26,01 

 
0,3-0,7 

 
1,5-2,6 

 
15,3-17,8 

Los controles no tibetanos incluyen 4 voluntarios no determinados, 25 Aymaras 

y 5 caucásicos bolivianos. 

Fuente: Blood Cells, Molecules & Diseases 2014; 53(1-2):27- 29. 

 

CONCLUSIÓN 

Contrastando la existencia de reportes de un aumento de HbF en individuos expuestos a 

hipoxia13, se pudo evidenciar que la cuantificación de HbF en 29 sujetos tibetanos que viven en 

4.320 m, 25 aymara y 5 residentes caucásicos andinos fue normal. Este dato coincide con un 

informe acerca de la HbF normal en sujetos con policitemia Chuvash que tienen sensibilidad 

aberrante a la hipoxia debido a una mutación genética von Hippel- Lindau que lleva a una 

sensibilidad de hipoxia aumentada a baja altitudes14. 

La adaptación a un ambiente hipobárico implica una serie de complejas respuestas fisiológicas 

que tienen por objeto garantizar el objetivo de una adecuada oxigenación a nivel celular y 

aunque, una alta afinidad hemoglobina-oxígeno había sido postulada como ventaja en grandes 

alturas15, se pudo concluir que la afinidad de la hemoglobina por el 
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oxígeno no está alterada en los habitantes a grandes alturas y que probablemente sean otros los 

mecanismos fisiológicos adaptativos que aseguren una oxigenación apropiada. 
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BACKGROUND 

Erythrocytosis / polycythemia is divided into primary and secondary. Primary polycythemia can 

be either acquired; i.e. polycythemia vera (PV) due to somatic JAK2 mutation, or congenital 

due to germ-line DNA changes (erythropoietin (EPO) receptor and VHL mutations in Chuvash 

polycythemia). These mutations are expressed 

within erythroid progenitors, drive increased erythropoiesis and are detected by hypersensitive 

or autonomous EPO BFU-E responses. In contrast, secondary erythrocytosis (SE), such as seen 

with cardiopulmonary pathologies, is driven by the circulating EPO. 

Chronic mountain sickness (CMS) is characterized by high altitude pathological erythrocytosis 

and by cognitive and neurological impairments. CMS is found in subjects living in high altitude 

(2500 meters and higher). In La Paz, 

Bolivia, (3600m) there is 7% incidence of CMS erythrocytosis. 

Some human populations (Tibetans, Andean Quechuas and Aymaras, and Ethiopians) are 

adapted to very high altitudes and their adapted phenotypes and, in some instances, 

evolutionarily selected haplotypes, have been reported. Whole genome was evaluated in 

Andeans and two genes, SENP1 and ANP32D were found to be evolutionarily selected and 

correlated with presence or absence of erythrocytosis. The genes down-regulation in hypoxia 

had survival benefit in Drosophila ortholog (1).SENP1 desumoylate GATA-1 and other 

regulatory proteins and is critical for definitive erythropoiesis (2,3). Here we evaluated native 

Aymara La Paz dwellers with three types of polycythemia: CMS, SE secondary to 

cardiopulmonary disease, and PV, by clinical studies and by in vitro evaluation of erythroid 

progenitors, and compared them to non-polycythemic subjects. 

 

PATIENTS AND METHODS 

Complete blood count was performed by automatic hematologic counter (Micro 60, USA). 

Serum EPO was measured by Elisa (R&D System, USA) and JAK2V617F mutation analysis 

by PCR assay. Erythroid progenitors were isolated by density gradient centrifugation and 

cultured in methylcellulose medium with and without EPO (Stem Cell technologies, Canada) at 

370 C and 5% CO2. BFU-E colonies reading was carried out according to standardized criteria 

at 7 and 14 days. 
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Results 

 
Normal Control 

(n=10) 

CMS (n=15) 
Secondary 

Erythrocytosis 

(n=10) 

Polycythemia 

Vera 

(n=5) 

1.Gender M/F 10/0 15/0 10/0 3/2 

Age (range) 42 (40-47) 48 (29-58) 53 (34-72) 67 (42-74) 

Hb g/dl (SD) 16.2 (+ 0.9) 20.3 (+ 0.9) 22.8 (+ 1.4) 20.0 (+ 2.5) 

Ret % (SD) 1.3 (+ 0.1) 2.9 (+ 1.3) 3.6 (+ 1.2) 2.1 (+ 0.3) 

WBC /ul (SD) 6300 (+ 1600) 7200 (+ 1900) 6600 (+ 1700) 16600 (+ 4800) 

PLT 103 ul (SD) 273 (+ 80) 229 (+ 58) 193 (+ 54) 604 (+ 177) 

sEPO mUI/ml (SD) 10.0 (+ 3.9) 10.5 (+ 2.2) 82.9 (+ 30.4) 3.0 (+ 1.2) 

JAK2 V617F, No. (%) 0 (0) 0 (0) 0 (0) 100 

Apoptosis Normal Delayed Normal Delayed 

BFU-E: EEC 0 (0-0) 10 (2-25) 0 (0-0) 45 (25-70) 

 

Conclusions 

a) Endogenous erythroid colony (EEC) are present in Aymaras with CMS, 

indicating primary 

polycythemia. 

b) Endogenous EECs are higher in PV than in CMS. 

c) CMS subjects have normal serum EPO levels. 

d) The role of SENP1, and hypoxia-regulated RUNX1 and NF-E2 (4) that 

promote erythropoiesis, is being interrogated in native erythroid cells. 

e) It remains to be determined if the autonomous BFU-E growth is specific 

for Aymara’s CMS or present in CMS individuals of other ethnicities. 
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WITH ATORVASTATIN AND LOW DOSE HYDROXYUREA 
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BACKGROUND 

Polycythemia Vera (PV) is a clonal myeloproliferative neoplasm, characterized by the 

JAK2V617F mutation. 

The main goal of current therapies for PV is to prevent thrombotic events and delay 

transformation to Myelofibrosis (MF) or Acute Myeloid Leukemia (AML).Treatment for PV to 

keep an hematocrit (Hct) level <45 %, has been associated with a reduction in cardiovascular 

deaths and thrombotic events (Marchioli, R et al. NEJM 2013). Currently, low-risk PV patients 

(<60 years and no previous thrombotic events) are treated with aspirin and phlebotomy while 

high-risk patients require additional cytoreductive therapy, usually with Hydroxyurea (HU). 

Resistance to HU is associated with an increased risk of transformation and reduced survival. 

This is why for HU-refractory patients, second line treatments with interferon alpha, anagrelide 

or even ruxolitinib are recommended. In Latin America, because of high cost and drugs 

availability, this last group reflects difficulties to be treated. Because statins have been reported 

to modulate the erythroid clonogenic activity of normal BM erythroid colonies we performed a 

pilot study to investigate in vitro and in vivo the biologic and clinical activity of atorvastatin in 

PV patients. 

 

Patients and Methods 

Ten high risk PV patients with a median age of 64.3 years (range 58-73) entered into this study. 

 

The diagnosis of PV was done according to the 2008 World Health Organization diagnostic 

criteria and patients were stratified according to an algorithm proposal provided by 

Griesshammer et al. (Ann Hematol, 2015). The definition of HU resistance (Barosi, G et al.: 

BJH 2009) was applicable to five patients (median age 63.9 years) failing to achieve a satisfactory 

hematologic response upon treatment with more than 2 g of HU, 100 mg of Aspirin and 

phlebotomies. The assessment of the JAK2V617F mutation was performed as previously 

described (Guerini et al.: Leukemia 2009). Colony assay, proliferation and apoptosis tests were 

performed with or without Simvastatin (3.5 uM), as previously described (Amaru, A, 

Experimental Hematology 2012), on cell lines (UKE1 and K562) 
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and bone marrow mononuclear cells obtained from PV patients and healthy donors. Patients 

with HU refractory PV (n=5) and high-risk PV with hypercholesterolemia (n=5) were eligible 

to receive Atorvastatin (20 mg/day) added on the top of the ongoing treatment with 

phlebotomies, Aspirin (100 mg/day) and cytoreductive HU therapy (500 mg/day). All treated 

patients were high altitude residents (> 3.600 m.a.s.l.) of La Paz (Bolivia) where the normal Hct 

level of healthy subjects is 48-57% for men and 44-54% for women. This pilot study was 

approved by the Review Board of the Hospital and the University of San Andres, La Paz. 

 

RESULTS 

In a preliminary set of in vitro proliferation cell assays, simvastatin (3.5 uM), added for 5 days, 

induced a 33% inhibition of cell proliferation of UKE-1 (JAK2V617F mutated) as compared to 

5 % of K562 (BCR/ABL positive). A comparable result was obtained in a 7- day clonogenic cell 

assay where the colony inhibition was 50 % for UKE-1 and 10 % for K562. On the basis of 

these results similar experiments were also performed using BM mononuclear cells derived 

from PV patients and healthy donors. In these experiments performed with the addition of 

simvastatin, it induced a 41% of inhibition in BFU-E colonies of PV patients and a 25% of 

inhibition in healthy donors. Furthermore, BFU-E colonies inhibited by simvastatin presented a 

decrease in hemoglobinization and the size of colonies. HU refractory PV patients and High-

risk PV patients with hypercholesterolemia treated with the addition of Atorvastatin, Aspirin, 

cytoreductive HU and phlebotomies; after a follow-up of 2.6 years (1-7 years), induced a 

decrease of WBC from 16.500 to 9.270/ul, Hct 61.1 to 52.3% and PLT 457.900,000 to 

324.7000/ul. The number of required phlebotomies is reduced in comparison to the required at 

starting treatment. None of the patients presented thrombotic or cardiopulmonary event. One 

patient died within two years of starting treatment, due to complications of diabetes mellitus. 

 

CONCLUSIONS 

In vitro and in vivo, statins showed some evidence of inhibitory activity of the hematopoiesis 

of PV patients. These preliminary results might indicate the opportunity to further investigate 

the potential clinical value of these molecules in the treatment of PV. Disclosures Off Label 

Use: Atorvastatin was used for its antiproliferative activity on myeloid progenitor cells shown 

by in vitro experiments. 
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BACKGROUND 

Chronic Mountain Sickness (CMS) is a clinical entity that occurs in native or long-life residents 

above 2500 meters of altitude. The disease is characterized by massive erythrocytosis, 

hyperviscosity syndrome (headache, dyspnea and cyanosis) severe hypoxemia and 

cardiopulmonary symptoms. The etiology is unknown and no association has been found with 

Erythropoietin (EPO), Epo receptor (EpoR), Hypoxia Inducible Factor 1a (HIF-1a), von Hippel 

Lindau (VHL), as well as PHD1, PHD2, PHD3 or PTEN genes. 

Therapy relies on phlebotomy and oxygen support. Acetazolamide, Medroxyprogesterone and 

Enalapril have also been tested, but their use has not been largely implemented. Since HMG-

CoA inhibitors such as farnesyltransferase inhibitors (Larghero, Blood 2005) may inhibit the in 

vitro autonomous erythropoiesis of polycythemia vera patients, we studied in CMS the 

therapeutic potential of statins that have similar pharmacologic activity. 

 

PATIENTS AND METHODS 

Normal controls (NC, n= 10) and patients were native Bolivians from the city of La Paz, Bolivia 

(3600-4000 mt altitude). The diagnosis of CMS (n=15) was made according to the consensus 

statement on this disease (Leon-Velarde, 2005). The diagnosis of Polycythemia Vera (PV, n= 

5) or secondary erythrocytosis (SE, n= 10) was done according to WHO criteria or established 

clinical guidelines. Serum Erythropoietin (sEpo) was assessed by chemiluminescent assay. Burst 

forming units-erythroid (BFU-E) assay was performed by plating 105 BM mononuclear cells in 

methylcellulose with or without recombinant human rhEpo (2IU/ml) and Simvastatin (20 mM). 

Evaluation of apoptosis by Annexin V/7-AAD and JAK2V617F mutational analyses were 

performed as described (Guerini et al, Leukemia 2008). 

 

RESULTS 

CMS patients (median age 48 years, range 29-58) had median values of hemoglobin and 

hematocrit (Hb 20.3 gr/dl, range: 19.1-22 and Hct, 62%) significantly higher than 
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observed in NC (Hb 16.2 gr/dl, range 14.8-16.5 and Htc 52%), respectively (p< 0.001) and 

significantly lower than SE patients (Hb: 22.8 gr/dl, range 20.2-25 and Htc: 71%), (p<0.001). 

Hb and Hct were not different in CMS and PV patients (p= 0.875). In CMS sEpo values (median 

22 mIU/mL, range: 16.1-45.1) were significantly higher compared to NC (median 10.7 mIU/mL, 

range 7-18.8) (p<0.001) and lower compared to SE patients (median 82.9 mIU/mL, range 44.8-

135) (p<0.001); as expected, PV patients showed very low sEpo levels (median 3 mIU/ml, range 

2.5-5.2). The JAK2V617F mutation analysis proved negative in all NC, CMS and SE patients 

and positive in PV. In the absence of exogenous rhEpo, a median of 0, 10, 0, 45 BFU-E colonies 

were obtained from NC, CMS, SE and PV patients. When rhEpo was added, 21, 40, 47 and 130 

BFU-E were counted, respectively; this difference was significant when comparing NC and PV 

to CMS (p<0.001; p< 0.001 respectively), but not in the case of SE vs. CMS (p= 0.227). 

Interestingly, in PV and CMS patients, BFU-E  colonies  remain   remarkably   viable between 

day 14-21 while viability declined rapidly in NC and SE colonies after day 14 The prolonged 

viability and higher sensitivity to rhEpo of BFU-E obtained from CMS and PV erythroid 

progenitors was also confirmed by plating BM mononuclear cells with suboptimal  doses  of  

rhEpo  (0.03  to  1  IU/ml).  Moreover, w h e n  s i m v a s t a t i n  ( 20µM) was added in vitro to 

rhEpo driven BFU-E colonies, it induced a median inhibition of 29% in NC as compared to 37, 

56 and 44 in CMS, SE and PV (p <0.013: p<0.001; p<0.001, respectively). Finally, 11 CMS 

patients who had a concomitant hypercholesterolemia (median cholesterol level 238 mg/dl, 

range 206- 310) had the opportunity to be treated with statins (atorvastatin, 20-40 mg/day). 

Before starting treatment with atorvastatin, all patients, who had median Hb and Htc values of 

19.9 gr/dl and 63 % respectively, performed phlebotomy. After a median follow up of 18 months 

with atorvastatin, the median Hb and Htc values were 17.1 gr/dl and 54.6 %, respectively. The 

need of phlebotomy was apparently reduced, from 4-6 sessions/year to 1. 

 

CONCLUSIONS 

Our results underline that a) hematopoietic progenitor cells from CMS patients may promote an 

autonomous erythroid colony growth and show hypersensitivity to hrEpo b) statins may induce 

in vitro a significant inhibition of this accelerated erythropoiesis so that they could play a 

therapeutic role in the treatment of this and other chronic myeloproliferative disorders. 
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Bolivia. 

 

INTRODUCTION 

The earth, since the ancient origins, has been determined by important phenomena such as the 

Himalayas mountains formation (in the Tibet) between 245 to 65 million of years and the 

Andean mountain range between 138 to 65 million of years1,2,3. The Tibet and Andes native 

habitants settled these areas between 25.000 and 11.000 years ago, respectively. Currently, it is 

estimated that around 140 million of people in the world live at regions over 2.500 meters above 

sea level. 35 million of them are settled in the Andes and 80 million in Asia, including China 

and Central Asia4,5,6,7,8. 

The oxygen low pressure in high altitude, the biological evolution and the exposure periods in 

which both communities grew up allowed a natural selection and a genetic adaptation in two 

different ways9,10,11. Thanks to the favorable selection of gens related to the erythropoiesis 

control, the mountain Tibetans evolved towards a similar hemoglobin concentration level to the 

one of the sea level habitants; whereas in Andean people, it reached a high hemoglobin 

concentration in relation to the sea level habitants. This difference may happen due to genetic 

selection mechanisms or an insufficient exposure period to high altitude. In this way, native 

mountain Tibetan and native Andean people present a low hemoglobin concentration in relation 

to the lowlands inhabitants who have recently migrated to highlands12,13,14,15. 

The exposure to low barometric pressure in highlands inhabitants yields to acute and chronic 

pathologies development. Acute mountain sickness, brain swelling, and pulmonary edema being 

among the acute pathologies; meanwhile, chronic mountain sickness, being among chronic 

pathologies, which implication has a systemic nature and where the erythrocytosis constitutes a 

hematological sign. The prevalence of this medical condition differs according to the region, the 

residence time, and the altitude. Then, the prevalence is as follows 1.2% in native Tibetans, 5.6 

% in Han Chinese, 7% in Paceños from Bolivia (3.600 – 4.000 meters above the sea level), and 

15.6 % in Andes range inhabitants 7,16. 

ERYTHROCYTOSIS CLASSIFICATION 

The Erythrocytosis is characterized by an increase of erythrocyte mass above the normal 

parameters, they are classified as follows: 
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a) Primary Erythrocytosis is characterized by a normal or reduced serum 

erythropoietin. This erythrocytosis is also subclassified in acquired and congenital 

erythrocytosis. The Acquired Primary Erythrocytosis is due to somatic mutations as the gen 

JAK2 mutation in the Polycythaemia Vera (PV). Congenital primary erythrocytosis is due to 

changes in the germline of the DNA such as mutations in the erythropoietin receptor gene (EPO-

R) and inherited recessive mutations of the VHL gene in Chuvash polycythemia. These 

mutations are displayed within the erythroid progenitors which drive the erythropoiesis increase 

and they are detected by hypersensitive or autonomous EPO BFU-E responses (Picture 1). 

b) Secondary erythrocytosis is characterized by the serum erythropoietin increase. It 

is also subclassified in acquired, as in cardiopulmonary pathologies; and congenital, as in 

congenital heart disease (Picture 1). 

As mentioned above, High Altitude Pathological Erythrocytosis (EPA), Secondary 

Erythrocytosis (ES), and Polycythaemia Vera (PV) are the erythrocytosis of clinical relevance 

present in highlands inhabitants. 

 

High Altitude Pathological Erythrocytosis (EPA) 

It represents 9% of erythrocytosis in medical consultation. High Altitude Pathological 

Erythrocytosis (HAPE) is the hematological sign of Chronic mountain sickness (Chronic 

Mountain Sickness, CMS) present in people living at higher altitudes than 2.500 meters above 

sea level. 

 

Secondary Erythrocytosis (SE) 

It represents 90% of all erythrocytosis in medical consultation. It is the consequence of 

pathologies associated with an increase of serum erythropoietin as well as Cardiopulmonary 

pathologies, Chronic obstructive pulmonary disease (COPD), Obesity, Metabolic syndrome, 

Obstructive Sleep Apnea Syndrome, and Cardiopathologies. 

 

Polycythaemia Vera (PV) 

It represents 1% of erythrocytosis in medical consultation. It is a clonal onco- hematological 

disease associated with leukocytosis, thrombocytosis, autonomous growth of burst-forming 

unit-erythroid (BFU-E), low serum erythropoietin, and somatic mutation of gen JAK2 V617F. 
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Picture 1. 

Pathological erythrocytosis classification 
 

 

This classification is argued in the studies of Tiziano Barbui, Guido Finazzi, Joseph Prchal and Ricardo 

Amaru. 

 

DIFFERENTIAL DIAGNOSTICS 

In clinical practice, it is necessary to perform a differential diagnosis between the 3 main 

pathological erythrocytoses: ES, EPA, and PV. Probably, these 3 erythrocytoses represent 99% 

of all pathological erythrocytosis present in highlands inhabitants (Table 1). 

Table1. 

Differential diagnostics of pathological erythrocytosis in highlands inhabitants 

 NC HAPE SE PV 

COPD, Obesity, 

Smoking 
No No Yes No 

Splenomegaly No No No Yes 

Leukocytosis No No No Yes 

Serum 

erythropoietin 
Normal Normal Elevated Low 

JAK2 mutation No No No Yes 

1. Primary Erythrocytosis (normal or reduced serum erythropoietin) 

a. Acquired 

 Polycythaemia Vera 

b. Congenital 

 Erythrocytosis due to Epo-R mutations 

 Chuvash erythrocytosis 

 Strong oxygen affinity hemoglobinopathy 

 Deficiency of 2.3 BPG mutase 

2. Secondary Erythrocytosis (Elevated serum erythropoietin) 

a. Acquired 

• Secondary to COPD 

• Secondary to Obesity/ Metabolic syndrome 

• Obstructive Sleep Apnea Syndrome (OSAS) 

• •Erythrocytosis due to acquired cardiopathology. 

• Smoking 

• Neoplasms 

b. Congenital 

• Congenital Cardiopathology 

• Renal artery stenosis 
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ERYTHROCYTOSIS 
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INTRODUCTION 

Erythropoiesis is a proliferation and differentiation process of erythroid line, from 

Hematopoietic Stem Cells (HSCs) to erythrocytes. This process is regulated by a delicate 

balance between proliferation and apoptosis of the erythrocytes. Hematopoietic cytosines play 

a crucial role in regulating the homeostatic balance and the lack of these cytosines leads to the 

formation of cell apoptosis. Erythropoietin (EPO) is a specific lineage hematopoietic cytosine. 

It is important for proliferation, differentiation, and survival of the erythroid line. All these 

processes are regulated through anti-apoptotic proteins which involve both Regulatory Bcl-XL 

and Proapoptotic BH3-only protein Bim, members of Bcl-2 family1,2,3. 

Under pathological conditions, the increase of the erythropoietin causes Secondary 

Erythrocytosis (ES), as in the case of neoplasms4. 

DESCRIPTION 

Material and methods 

Peripheral blood samples and bone marrow aspiration were obtained to establish the biological 

characteristics of High Altitude Pathological Erythrocytosis (EPA). They were obtained from 

10 healthy people as normal controls (NC) and from 30 patients with pathological erythrocytosis 

(EPA, ES, and PV). All of them living in La Paz and El Alto city which are located at a height 

of 3,600 and 4,000 m. a. s. l., respectively. 

Bone marrow aspiration and peripherical venous blood samples were taken with prior informed 

consent. The clinical data were gathered from medical history. 

 

Hemoglobin and Hematocrit levels 

Hemoglobin and hematocrit concentrations were obtained from peripheral venous blood 

samples which were deposited in Vacutainer tubes with EDTA (Becton Dickinson, USA) and 

were processed in automated hematology analyzers (Micro 60, USA). In addition, to confirm 

the results of both concentrations, manual technique studies were carried out using a 

microcentrifuge (Hawksley, England) for the hematocrit, and colorimetric technique (Unico 

1200 Spectrophotometer, USA) was carried out for the hemoglobin concentration5. 

Hemoglobin concentration levels under normal and pathological conditions depend on 
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age, gender, ethnic group, and living altitude (Amaru /Prchal unpublished data). Normal values 

for adults who live in La Paz and El Alto city are from 14 to 17 g/dl for women and from 15 to 

18 g/dl for men. Hemoglobin levels greater than 18 g/dl in women and greater than 19 g/dl in 

men were considered as Pathological Erythrocytosis. These cut-off points were determined 

considering the presence of hyperviscosity syndrome in over 80% of the patients. It is important 

to mention that, there are patients of both sexes who have elevated hemoglobin without 

symptoms of blood hyperviscosity. On the other hand, there are also patients, especially women, 

who present this syndrome at values below the cut- off point. 

Normal control patients (NC) showed a median level of Hb: 15.9 g/dl (Ht: 50.5%). Patients with 

High Altitude Pathological Erythrocytosis (EPA) showed a level of Hb 20.2 g/dl (Ht: 62.1%). 

Patients with Secondary Erythrocytosis (ES) showed a level of Hb: 22.9g/dl (Ht: 70.7%) and 

finally, patients with Polycythemia Vera (PV) showed a level of 20.3 g/dl (Ht: 63.4%). 

In this sense, it was shown that patients with EPA have the hemoglobin and hematocrit levels 

statistically different from patients with ES and NC, but similar to patients with PV. 

 

Fetal Hemoglobin and Methaemoglobin 

Fetal hemoglobin concentration was established by photocolorimetric method, with the 

Emoglobina Fetale Kit (Globe Diagnostic, Italy) in a spectrophotometer (Unico1200 

Spectrophotometer, USA). Methaemoglobin was determined with the method of Evelyn and 

Malloy and the determination of fetal hemoglobin concentration was revalidated by HPLC 

(High-Pressure Liquid Chromatography)6. 

Normal Control patients (NC) showed a median level of Hbf:0,46% (MetHb:0,63%). Patients 

with High Altitude Pathological Erythrocytosis (EPA) showed a level of Hbf:0,57% 

(metHb:0,43%). Patients with Secondary Erythrocytosis (ES) showed a level of Hbf:0,76% 

(metHb:0,34%) and finally, patients with Polycythemia Vera (PV) showed a level of Hbf:0,44% 

(metHb:0,29%). 

In this sense, it was shown that both fetal hemoglobin and methemoglobin in patients with EPA, 

ES, and PV are normal. 

 

Reticulocytes 

The reticulocyte count was done by microscopy with prior staining of brilliant cresyl blue. 

Normal Control Patients (NC) showed a median reticulocyte rate of 1.3%; EPA 2.9%; ES 3.6% 

and patients with PV showed a rate of 2.1%. 

The statistical analysis was carried out to verify the differences between groups showed that 

patients with pathological erythrocytosis (EPA, ES, PV) presented a reticulocyte rate increase. 

Besides, it showed that statistical differences do not exist between them. 

 

Serum Erythropoietin Levels 

Serum erythropoietin determination was done with the ELISA assay, by using a 
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Commercial test kit (R&D System, USA) and a Stat Fax 2100 reader (Awareness Technologies 

Inc., USA). Data were revalidated by the chemiluminescence technique. 

To do so, peripheral venous blood samples were taken and deposited in Vacutainer SST II 

Advance tubes (Becton Dickinson, Plymouth, UK). 

Normal Control patients (NC) showed a median of serum erythropoietin of 10,0 mU/ml; EPA 

10,5 mU/ml; ES 30,5 mU/ml and patients with PV showed a median of 2,1 mU/ml. These data 

show that serum erythropoietin concentration in patients with HAPE is normal, but in patients 

with ES is increased and in patients with PV is reduced (Picture 1). 

 

Picture 1. 

Serum Erythropoietin Concentration 

 

 

 

 

 

 

 

 

 
NC (Normal Control), HAPE (High Altitude 

Pathological Erythrocytosis), SE (Secondary 

Erythrocytosis), PV (Polycythaemia Vera). 

 

Leukocyte and Platelets 

Leukocyte and platelet quantification was done in peripherical venous blood that was obtained 

in EDTA tubes (Becton Dickinson, USA), and they were processed through an automated 

hematology analyzer (Micro 60, USA). 

The group of patients that has been studied showed a median of leukocytes and platelets of 

6,300/ul and 273,000/ul. in NC. 7,200/ul and 229,000/ul in EPA. 6,600/ul and 193,000/ul in ES. 

16,600/ul and 604,000/ul in PV. 

The analyzed data showed that patients with PV have leukocytosis and thrombocytosis, while 

patients with EPA and ES have normal values. Leukocytosis and thrombocytosis are PV 

characteristics for being a myeloproliferative neoplastic disease (MPNs) that affects the entire 

myeloid line. 

 

Arterial blood gas 

Blood gas was determined by means of a blood gas analyzer (Critical Care Xpress, Nova 

Biomedical, UK). The measurement was performed on blood samples obtained from the radial 

artery. 

It was noted that the pH of the four groups studied is normal. The pCO2 is increased in both ES 

and EPA, but higher in ES. The pO2 is reduced in ES and EPA, but lower in ES. 
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The O2 saturation is reduced in ES and EPA. The results are described in greater depth in table 

1. 

The pCO2 increase and the pO2 and Sat O2 decrease in ES are probably due to increased 

hemoglobin/hematocrit, besides, due to a pulmonary etiology that hampers gas exchange for 

this group of patients. 

 

Gen Jak2V617F mutation 

The DNA of bone marrow mononuclear cells was drawn using the phenol-chloroform DNA 

extraction method. 100 ng of DNA, 50 pM of oligonucleotides JAK2R, JAK2F, and JAK2FWT 

were used for polymerase chain reaction (PCR) amplification. Annealing was performed at 59°C 

followed by 35 cycles of amplification. 

Polymerase chain reaction (PCR) product was separated on 2% agarose gel electrophoresis 

showing that the 364 bp band corresponds to the exon 12 of the non- mutated gen Jak2 and the 

203 bp band corresponds to gen Jak2V617F mutation. 

Patients with PV showed a mutation of the gen Jak2V617F; while the NC, EPA, and ES samples 

did not show it (Figure 1). 

Table 1. 

Arterial blood gas 

 NC 10 EPA 15 ES 10 PV 5 

pH (mmHg) (SD) 7.39 
( + 0.01) 

7.41 
( + 0.02) 

7.39 
( + 0.02) 

7.42 
( + 0.02) 

paCO2 (mmHg) (SD) 30.0 
( + 0.1) 

34.1 
( + 3.3) 

37.8 
( + 3.5) 

27.5 
( + 3.8) 

paO2 (mmHg) (SD) 60.2 
( + 0.4) 

49.9 
( + 4.3) 

43.4 
( + 1.6) 

48.3 
( + 3.4) 

Sat O2 % (SD) 93.2 
( + 1.6) 

86.1 
( + 3.8) 

78.3 
( + 2.7) 

91 
( + 2.6) 

 
NC (Normal Control), EPA (High Altitude Pathological Erythrocytosis), ES (Secondary 

Erythocytosis), PV (Polycythaemia Vera). 

 

Figure 1. 

Gen JAK2V617F mutation 

 

 

 

Endogenous BFU-E 

NC (Normal Control), EPA (High Altitude Pathological 

Erythrocytosis), ES (Secondary Erythocytosis), PV 

(Polycythaemia Vera). 
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Hematopoietic stem cells (HSCs) were separated from the bone marrow by centrifugation in 

Histopaque 1077 Density Gradient (Sigma-Aldrich, USA), and then washed with lysis 

buffer and RPMI1640 with 2% fetal bovine serum. They were subsequently identified and 

quantified by flow cytometry with anti CD34. Finally, viability was determined with trypan 

blue. 

2x105cel/ml of HSCs were cultivated in 1ml methylcellulose (MethoCult H4230 Without Epo, 

StemCell Technologies, Canada), 250 UI/ml penicillin, and 50 ug/ml streptomycin in 33 mm 

Petri dishes with a grid. They were also supplemented with and without 2 UI/ml EPO. The culture 

was done at 37 ºC and 5% CO2, and BFU-E colonies reading was done 7 and 14 days later 

following standardized criteria. 

In this way, an autonomous growing of BFU-E erythrocyte colonies (endogenous BFU- 

E) was evident in PV and EPA patients; though, the number of colonies was less in EPA (Picture 

2). 

 

Picture 2. 

Endogenous BFU-E 

 

 

 

 

 

 

 

 

 
NC (Normal Control), EPA (High Altitude Pathological 

Erythrocytosis), ES (Secondary Erythocytosis), PV 

(Polycythaemia Vera). 

 

Hematopoietic stem cells (HSCs) sensitivity to erythropoietin 

The hematopoietic stem cells (HSCs) sensitivity to erythropoietin was measured by cell culture. 

To do so, 2x105 cell/ml HSCs in methylcellulose were cultivated (Metho Cult 4531medium, 

StemCell Technologies Inc, Vancouver, Canada) with 250 UI/ml penicillin, 50 ug/ml 

streptomycin and then supplemented with erythropoietin in the following concentrations: 0; 

0.03; 0.06; 0,125; 0.250 and 2 U/ml. The culture was done in 35 mm Petri dishes to 37°C and 

5% CO2, and BFU-E colonies reading was done 14 days later following standardized criteria. 

The experiment evaluation shows that the HSCs of EPA and PV patients are hypersensitive to 

erythropoietin, while HSCs of NC and ES patients respond in the normal way to the 

erythropoietin. (Figure 2). 
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Figure 2. 

Sensitivity to erythropoietin 

NC (Normal Control), EPA (High Altitude Pathological 

Erythrocytosis), ES (Secondary Erythrocytosis), PV 

(Polycythaemia Vera). 

 

Cellular apoptosis 

Cellular apoptosis study was performed with the DNA ladder, BFU-E colonies culture, and 

annexin V/7AAD techniques. 

For the DNA ladder technique, 5x106cel/ml mononuclear cells in 700ul RPMI- 1640 were 

cultivated with 300ul fetal bovine serum, 2nM L-Glutamine, 250 UI penicillin, 50 mg 

streptomycin, and 2 UI/ml EPO. Cultures were done in CCW plates (Corning Cell Well, USA) 

to 37°C and 5% CO2. They were cultivated during 1, 2,7, and 14 days; then the cells were 

acquired, washed with PBS, and lysed in guanidine solution. Later, they were exposed to 

proteinase K. Cell incubation was conducted at 58 ºC for 60 minutes, to later separate them by 

electrophoresis in 2% agarose gel. DNA ladder pattering was observed and photographed under 

ultraviolet light. (Figure 3). 

For BFU-E culture, 2x105 cell/ml HSCs were used in methylcellulose (Metho Cult 

4531medium, StemCell Technologies Inc. Vancouver, Canada) with 250 UI/ml penicillin, 50 

ug/ml streptomycin, and 2 UI/ml erythropoietin. The culture was done in 35 mm Petri dishes to 

37°C and 5% CO2 for 14 days. BFU-E reading was done following standardized criteria (Figure 

4). 

For the Annexin-V/7AAD technique (BectonDickinson, Pharmigen, USA), 5x106cel/ml de 

mononuclear cells in RPMI-1640 were cultivated to 30% fetal bovine serum with 2 nM L-

Glutamine, 250 UI penicillin, 50 mg streptomycin, and 2 UI/ml of EPO for 48 hours. Cells were 

subsequently marked with Annexin V/7AAD following the manufacturer's recommendations 

and then evaluated in FACScan flow cytometer (Becton Dikinson, USA) (Figure 5). 

The studies performed showed that the erythropoietic progenitors of EPA patients have late 

cellular apoptosis in relation to normal control patients. 

 

CONCLUSION 

High Altitude Pathological Erythrocytosis (EPA) is the hematological sign for Chronic 

mountain sickness (Monge sickness), characterized by an increase in the number of 
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erythrocytes, hemoglobin, and hematocrit. It is clinically reflected by the presence of 

hyperviscosity syndrome and cyanosis. 

The EPA has specific characteristics that make it different in relation to the rest of 

erythrocytosis. Being the normal serum erythropoietin concentration, the late cellular apoptosis, 

the presence of endogenous BFU-E colonies, and the absence of the gen JAK2V617F the most 

representative characteristics (Table 2). 

Figure 3.  

DNA ladder 

NC EPA PV 

 
NC (Normal Control), EPA (High Altitude Pathological Erythrocytosis), PV (Polycythaemia Vera). Numbers represent the 

cellular culture days. 

Figure 4. 

BFU-E colonies apoptosis 

NC (Normal Control), HAPE (High Altitude Pathological Erythrocytosis), SE (Secondary 

Erythrocytosis), PV (Polycythaemia Vera). Numbers represent the days of colonies reading. 

with without with without with without 
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Figure 5. 

Annexin-V/7AAD technique 

 

Table 2. 

Biocellular characteristics of High Altitude Pathological Erythrocytosis 
 NC (n=10) EPA 

(n=10) 

SE (n=10) PV (n=5) 

Hemoglobin g/dl (DS) 15,9 (+0,6) 20.2(+0,8) 22,9 (+1,1) 20,3 (+2.5) 

 
Fetal Hb % (median and ranges) 

0,46 

(0,27-0,55) 

0,57 

(0,36-0,72) 

0,76 

(0,31-1,24) 

0,44 

(0,28-0,84) 

 
MetHb % (median and ranges) 

0,63 

(0,98-0,40) 

0,43 

(0,24-2,35) 

0,34 

(0,28-0,99) 

0,29 

(0,11-0,82) 

Hematocrit % (DS) 50,5 (+2,7) 62,1 (+3,7) 70,7 (+3,7) 63,4 (+5.9) 

Reticulocyte index % (DS) 1,3 (+0,3) 2,9 (+1,3) 3,6 (+1,2) 2,1 (+0.3) 

Leukocyte x103/ul (DS) 6,3 (+1.6) 7,2 (+1,9) 6,6 (+1,7) 16,6 (+4,8) 

Platelets x103/ul (DS) 273 (+80) 229 (+58) 193 (+54) 604 (+177) 

Serum erythropoietin mU/ ml (DS) 10,0 (+1,7) 10,5 (+1,1) 30,5 (+2,8) 2,1 (+0,6) 

pH 7,39 (+0,01) 7,41 (+0,02) 7,39 (+0,02) 7,42 

pCO2 (mmHg) 30 (+0,1) 34,1 (+3,3) 37,8 (+3,5) 27,5 

pO2 (mmHg) 60,2 (+0.4) 49,9 (+4,3) 43,4 (+1,6) 48,3 

Sat O2 (%) 93.2 (+1.6) 86,1 (+3,8) 78,3 (+2,7) 91 

Jak2 V617F mutation 0/10 0/10 0/10 5/5 

Autonomus BFU-E, No. (ranges) 0 11 (2-25) 0 46 (25-70) 

Hypersensitivity to EPO 0/3 3/3 0/3 3/3 

Cellular apoptosis Normal Delayed Normal Delayed 

 
NC (Normal Control), EPA (High Altitude Pathological Erythrocytosis), ES (Secondary 

Erythrocytosis), PV (Polycythaemia Vera). 

 Necrotic  
Late 

apoptosis 
 Necrotic  

Annexin  Annexin 

Early 

apoptosis 

Early 

apoptosis 

Late 

apoptosis 
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Chapter III 

CLINICAL CHARACTERIZATION OF 

HIGH ALTITUDE PATHOLOGICAL ERYTHROCYTOSIS 

 

Ricardo Amaru, Josue Mamani, Ariel Amaru, Maria Aguilar, Heriberto Cuevas. 

 

Cell Biology Unit, Faculty of Medicine, Mayor de San Andrés University, La Paz-

Bolivia 

 

INTRODUCTION 

Erythrocytosis is characterized by a pathological increase of erythrocyte mass in the circulating 

blood. This increase is given beyond the normal range, set for each region, and it is associated 

with a hemoglobin and hematocrit increase1,2,3. The pathological erythrocytosis clinical picture 

is apparent by symptoms of hyperviscosity and systemic complications. 

Blood hyperviscosity symptoms are characterized by cephalea, paresthesia, tinnitus, 

hypersomnia, dyspnea, altered level of consciousness, blurred vision, and myalgia4. Similarly, 

the main systemic complications observed are characterized by thrombotic events, Systemic 

Arterial Hypertension (SAH), Pulmonary Arterial Hypertension (PAH), hemorrhage, and 

Congestive Heart Failure5. 

These hyperviscosity symptoms are a common characteristic among the main pathological 

erythrocytosis (EPA: High Altitude Pathological Erythrocytosis, ES: Secondary Erythrocytosis, 

PV: Polycythaemia Vera)5,6; however, each one presents additional symptomatology to 

differentiate one from another. For example, ES shows a cardiopulmonary pathology 7,8; while, 

Polycythaemia Vera shows symptomatology own of neoplasms diseases, as frequent thrombotic 

event, splenomegaly, and weight loss 9,10,11. The cut-off point of hemoglobin/hematocrit values 

to diagnose erythrocytosis in a population depends on many variables; age, gender, race, and 

living altitude, among them. In this way, in La Paz city, Erythrocytosis is diagnosed when the 

patient shows a hemoglobin level greater than 18 g/dl in women and greater than19 g/dl in men 
5. 

Taking into account our first observations, among the Pathological Erythrocytosis found in 

external consultation, 90% correspond to ES, 9% to EPA, and 1% to PV. Additionally, it was 

observed that patients with mild lung damage do not show any clinical manifestation at sea level; 

while the same patients have a greater risk of having Secondary Erythrocytosis at high altitudes. 

 

DESCRIPTION 

Material and methods 

The carried-out clinical study took 175 individuals, grouped in Normal control (NC), EPA 

patients, ES patients, and PV patients. All individuals were men living in La Paz and El Alto 

city at 3600 and 4000 m.a.s.l. respectively. The patients’ follow-up was done monthly 
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by external consultation. The diagnosis of thrombotic events was confirmed by Doppler 

ultrasound and Computerized axial tomography (CAT) scan. 

 

CLINICAL PICTURE OF THE ERYTHROCYTOSIS 

The Pathological Erythrocytosis (HAPE, SE, PV) show as shared clinical manifestation: 

 

• Symptoms of blood hyperviscosity (cephalea, paresthesia, tinnitus, hypersomnias, 

dyspnea, blurred vision, myalgia, and altered level of consciousness), 

• Signs of erythrocyte mass increase (hyperemia), 

• Signs of oxygen saturation decrease (peripheral cyanosis) and 

• Signs of hypervolemia (plethoric facies, venous engorgement, and edema) (Chart 1). 

Cephalea 

Cephalea in erythrocytosis is undetermined, most of the patients detail a "heaviness" usually 

located over the occipital area which intensity goes from light to mild. It is present in the 

mornings, and some patients cannot sleep because of this pain. Cephalea associated with 

Systemic Arterial Hypertension becomes more intense and does not abate completely with 

analgesics. 

In the study carried out all patients with Pathological Erythrocytosis (EPA, ES, PV) had a 

cephalea, which was comprised of the most frequent symptomatology and the first reason for 

medical consultation. 

 

Paresthesia 

Paresthesia is generally present in upper and lower limbs. It starts at night while the patient is 

sleeping and it is usually associated to lack of movement. 

 

Chart 1. 

Clinical characteristics of patients with pathological erythrocytosis and normal control 

at the moment of diagnosis. 
 NC EPA ES PV 

Number of patients 15 17 51 8 

Gender Male/Female 15/0 17/0 51/0 6/2 

Age, years 

(median and ranges) 
36.5 (28-46) 49,3 (43-71) 51,2 (36-76) 61 (56-73) 

Cephalea, n (%) NA 17 (100%) 51 (100%) 8 (100%) 

Paresthesia, n (%) NA 17 (100%) 51 (100%) 5 (62%) 

Tinnitus, n (%) NA 9 (53%) 24 (47%) 3 (50%) 

Hypersomnias, n (%) NA 8 (47%) 24 (47%) 1 (12%) 

Dyspnea, n (%) NA 17 (100%) 51 (100%) 8 (100%) 

Cyanosis, n (%) NA 17 (100%) 51 (100%) 8 (100%) 

Thrombotic event, n (%) 0 0 6 (11.3%) 2 (25%) 

SAH n (%) 0 2 (11,85) 25 (49%) 1 (12,5%) 

 
NC: Normal control, EPA: High Altitude Pathological Erythrocytosis, ES: Secondary Erythrocytosis, PV: Polycythaemia 

Vera. The study was carried out with male individuals in order to discard the variable of gender due to the inhibitory action of 

the erythropoiesis’ female hormones. 
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It was observed that all patients with EPA and ES presented paresthesia, however, only 62% of 

PV patients showed this condition. 

 

Tinnitus 

It is the sensation of a wheezing, blow, or chirp, probably exacerbated over the night due to a 

reduction of daily external noises. It was observed that 50% of patients with erythrocytosis 

showed tinnitus, but they abated after bloodletting. 

 

Hypersomnia 

The hypersomnia in erythrocytosis patients is frequent during the post-prandial alkaline tide or 

while watching television. 

47% of HAPE and SE patients, and only 12 % of PV patients, showed hypersomnia. 

 

Dyspnea 

Dyspnea was also observed as another common symptom shared among the Pathological 

Erythrocytosis (EPA, ES, PV) patients. This one was of medium-exertion and frequently 

associated with precordial palpitations. 

 

Itching 

In 50% of patients with PV, itching was present clearly after hot showers, a particular symptom 

of myeloproliferative disease patients. In contrast, patients with EPA and ES did not show this 

symptom. 

 

Hyperemia 

Hyperemia is manifested with greater evidence in the hand palm, lips, and earlobe. All patients 

with pathological erythrocytosis had hyperemia and it showed that at higher concentration of 

Hemoglobin / Hematocrit, the greater is the hyperemia. 

 

Peripheral cyanosis 

All patients with erythrocytes have varying degrees of cyanosis, from mild to severe. It was 

mainly shown in the soft part of the fingers, lips, and earlobes. Patients with smoking habits had 

more severe cyanosis probably due to Methemoglobinemia (MetHb). 

 

Hypervolemia 

Signs of hypervolemia are characterized by plethoric facies, venous engorgement and, edema 

in the lower limbs. These signs showed greater intensity in patients with greatly increased 

hemoglobin / hematocrit. 

 

COMPLICATIONS OF ERYTHROCYTOSES 

Pathological erythrocytoses usually present complications that aggravate the clinical picture, 

which require urgent medical attention. Among the most frequently observed complications are 

thrombotic events, Systemic Arterial Hypertension (SAH), Pulmonary Arterial Hypertension 

(PAH), hemorrhages, and heart failure. 
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Thrombotic event. 

Patients with PV had a 25% thrombotic event, followed by patients with ES with 12%; while, 

patients with EPA did not present these events (Graphic 1). 

 

Graphic 1. 

Thrombotic events in pathological 

erythrocytoses patients 

 

 

 

 

 

 

 

 

 

 

 

 

The most commonly observed thrombotic event was Deep Vein Thrombosis (DVT). While 

Mesenteric Venous Thrombosis (MVT), Pulmonary thromboembolism, and Portal vein 

thrombosis were uncommon. These latter 3 ones were generally associated with comorbidities 

such as morbid obesity, dyslipidemia, and Systemic Arterial Hypertension (Table 2). 

 

Systemic Arterial Hypertension (SAH) 

SAH was another observed complication in the study, 13% in patients with HAPE, and 49% in 

patients with SE. These complications were stabilized after bleeding, with the exception of 

patients with SE (12%) who continued with SAH and they also had comorbidities of obesity 

and dyslipidemia (Graphic 2) (Table 3). 

 

Pulmonary Arterial Hypertension (PAH) 

Patients with high altitude pathological erythrocytosis had PAH and it showed that the higher 

levels of Hemoglobin / Hematocrit, the greater is PAH values. This hypertension considerably 

decreased after bleeding although without reaching normal levels. 

 

Epistaxis 

This complication occurred approximately in 5% of patients. The majority of these patients 

showed high PA. 

 

Congestive heart failure 

Two of the observed patients had Congestive Heart Failure (CHF) These patients had in common 

characteristics of obesity and a hematocrit greater than 70%. The clinical picture 
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abated with bleeding of smaller volumes until reaching normal levels of Hemoglobin / 

Hematocrit. 

 

Seizures 

This complication was observed in a single patient, with a hematocrit greater than 70% and 

oxygen saturation below 70%. The use of valproic acid was necessary. 

 

CONCLUSION 

The clinical characterization of High Altitude Pathologic Erythrocytosis (HAPE) is clinically 

evident by symptoms of blood hyperviscosity, signs of increased erythrocyte mass, signs of 

decreased oxygen saturation, and signs of hypervolemia. 

Patients with EPA who were studied for more than 3 years did not present thrombotic events, 

probably because isolated erythrocytosis is not a risk factor for thrombotic events. However, 

these events are frequent in PV and ES, both associated with obesity. In the case of PV, due to 

the presence of procoagulant factors typical of neoplastic disease. 

The EPA presents as main complications to Systemic Arterial Hypertension and Pulmonary 

Arterial Hypertension, both secondary to hypervolemia. Finally, when the erythrocytosis is 

associated with SAH, the presence of epistaxis is more frequent. 

 

Chart 2. 

Comorbidities associated with thrombosis in patients with pathological erythrocytoses 

Diagnosis Age Comorbidities H b (g/dl) P/A diagnosis Thrombosis 

PV 60 years No 23,5 130/88 Portal vein 

PV 73 years DM, SAH 18,7 150/120 TVP 

SE 68 years Obesity, 

Varicose vein 

19,1 105/90 TVP 

SE 38 years Obesity, 

Varicose vein 

22,9 125/90 TVP 

SE 64 years Obesity 21,3 114/80 Mesentery 

SE 71 years Dyslipidemia 19,0 110/80 Portal vein 

SE 43 years Obesity 18,8 110/80 TEP 

SE 38 years Obesity, SAH 22,9 126/90 TVP 
PV: Policitemia Vera, ES: Secundary Erythrocytosis, DM: Diabetes Mellitus, SAH: Systemic Arterial Hypertension, 

TVP: Deep vein thrombosis, TEP: Pulmonary Thromboembolism. 
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49% 

EPA 16 (16) 

At diagnosis 

ES (51) PV (8) 

Post blood 

 

 
Chart 2. 

Systemic Arterial Hypertension in patients with pathological erythrocytosis 
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12% 

  

  
0% 

  
0% 0% 

 

 

 

 

 

The black bars represent the SAH at the time of diagnosis and the gray bars represents 

Post blood analysis. 

 

Chart 3. Comorbidities of patients with ES 
 

Dx Age Evol Comorbidity Hb P/A P/A 

SE 42 2 Obesity 25.3 140/102 120/90 

SE 53 10 Obesity, SAH 20.9 150/120 130/90 

SE 38 5 Obesity, SAH 22.3 126/90 150/110 
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Chapter IV 

IN VITRO TREATMENT 

OF THE HIGH ALTITUDE PATHOLOGICAL ERYTHROCYTOSIS 

 

Ricardo Amaru, Ariel Amaru, Gina Torres, Teddy Quispe, Josue Mamani, Rosario Peñaloza, 

Hortencia Miguez, Heriberto Cuevas. 

 

Cell Biology Unit, Faculty of Medicine, Mayor de San Andrés University, La Paz-

Bolivia. 

 

INTRODUCTION 

Statins are any of a group of drugs that inhibit the synthesis of the HMG CoA reductase (3-

hydroxy-3-methylglutaryl-coenzyme A reductase), so the cholesterol synthesis 1,2,3. Due to its 

pleiotropic effect, they have been widely explored in several clinical trials such as cardiovascular 

diseases 4,5,6, neoplastic diseases 7,8,9, hemostasis abnormalities10,11,12, and processes of 

angiogenesis13,14,15; consequently, their benefits could be broader than it was expected before. 

On the other hand, it has been reported that statins have an inhibition mechanism against the 

cellular proliferation and differentiation where derivatives of the mevalonate pathway, such as 

the farnesyl and geranylgeranyl, are involved.16,17,18. 

The High Altitude Pathological Erythrocytosis (EPA), common in highlands inhabitants, 

registers abnormalities in the erythropoiesis and in the erythroid progenitors’ apoptosis; as a 

consequence, the erythrocytes cellular proliferation is excessive. 19,20. 

This chapter describes the "in-vitro" inhibitory activity of the statins over the erythropoiesis in 

patients with pathological erythrocytosis. 

 

DESCRIPTION 

Material and methods 

The statins’ pharmacological effect was studied in cell lines and hematopoietic progenitor cells. 

The cell lines studied were the UKE-1 cell line21,22,23 with the mutated gene JAK2V617F, and the 

K562 cell line24,25,26 with the regular gen JAK2. The hematopoietic progenitor cells (HPCs) 

were obtained from the bone marrow of the following groups of patients: 

 Normal control, (individuals without the pathology of erythrocytosis) 

 HAPE patients without treatment 

 HAPE patients under treatment with atorvastatin, 20 mg/day 

 SE patients 

 PV patients 

All of them were male patients with an average age of 48 years. 
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EPA patients under treatment received 20 mg of atorvastatin for more than 6 months; the 

medical prescription was hypercholesterolemia. 

Cellular proliferation trials, colony culture, and apoptosis tests were carried out. To do so, the 

bone marrow mononuclear cells from all patients were isolated by concentration gradient with 

feasibility greater than 95%. The hematopoietic progenitors were evaluated by flow cytometry 

with CD34 antibody. Culture done in methylcellulose semi-solid medium and in RPMI liquid 

medium were supplemented with erythropoietin and simvastatin. 

 

Cellular proliferation inhibition 

The cellular proliferation trials carried out in the cell lines UKE-1 and K562 showed that the 

simvastatin inhibits the UKE-1 proliferation; while, K562 cells do not inhibit at similar 

concentrations, but they are inhibited if they are exposed to greater concentrations. This has 

been the first obvious demonstration of the statins’ antiproliferative activity in these cell lines 

(Picture 1). 

 

BFU-E colonies inhibition 

BFU-E colonies culture carried out in the UKE-1 and K562 cell lines showed that the 

simvastatin inhibits the colonies formation from the UKE-1; while the simvastatin in the K562 

cell line does not inhibit these colonies. According to these experiments carried out, the 

concentration of 3,5 uM of simvastatin is the most suitable drug for cell biology studies (Picture 

2). 

Picture 1. 

Proliferation cellular inhibition in UKE-1 and K562 

STV: Simvastatin (statin), N: number of experiments. 

UKE-1: Homozygotic cell line with mutation of the gen JAK-2, obtained from a patient with essential 

thrombocythemia. 

K562: Immortalized cell line from Chronic myelogenous leukemia (BCR/ABL) in blast phase. 
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Picture 2. 

BFU-E colonies inhibition with simvastatin 

Study of cell lines culture in methylcellulose 

medium to different simvastatin concentrations. 

 

BFU-E colonies inhibition in Policythemia Vera 

The bone marrow HPCs in PV and NC patients were cultured in a methylcellulose semi- solid 

medium with simvastatin supplement at different concentrations. It was observed that BFU-E 

colonies in PV patients were inhibited as of 2,5 uM of simvastatin; while these colonies were not 

inhibited in Normal Control patients in the same concentration. However, the inhibition was 

evident in greater concentrations (Picture 3). 

 

Picture 3. 

BFU-E colonies inhibition with simvastatin in Policythaemia Vera patients 

Culture in methylcellulose semi-solid medium of bone 

marrow HPC to different simvastatin concentrations in 

Polycythemia Vera (PV) patients and Normal Controls (NC). 

 

Inhibition of BFU-E colonies in patients with pathological erythrocytosis 

The bone marrow HPC of normal control (NC), High Altitude Pathological Erythrocytosis 

(EPA), Secondary Erythrocytosis (ES), and Polycythemia Vera (PV) patients were 
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cultured in methylcellulose semi-solid medium with a supplement of 3.5 uM of simvastatin. 

BFU-E colonies were inhibited by 25% in NC, 40% in HAPE, 45% in SE, and 50% in PV 

(Picture 4). 

Picture 4. 

BFU-E colonies inhibition in NC, 

HAPE, SE and PV. 

 

Culture in methylcellulose semi-solid medium of bone 

marrow HPC of NC, EPA, ES and PV without supplement 

(dark bar), but with 2UI Erythropoietin supplement (light bar) 

and 2UI Erythropoietin supplements plus 3.5 uM simvastatin 

(gray bar). Number of experiments: 10 

 

Inhibition of BFU-E colonies in HAPE without atorvastatin treatment 

The bone marrow HPC of patients with EPA without atorvastatin treatment cultured in 

methylcellulose semi-solid medium supplemented with 2 IU of erythropoietin induced the 

proliferation of BFU-E colonies until the 18th day; whereas, those that were supplemented with 

2 IU of erythropoietin and 30 uM of simvastatin inhibited this proliferation; until the 18th day, 

no feasible colonies were observed. 

On the other hand, in the medium of culture without erythropoietin, a proliferation of BFU-E 

colonies was observed until the 18th day, but not in the same intensity as in those that were 

supplemented with erythropoietin. Meanwhile, in the medium of culture without erythropoietin 

and with a supplement of 30 uM of simvastatin, the proliferation of colonies was inhibited (Chart 

1). 
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Chart 1. 

BFU-E colonies in HAPE patients without treatment 

EPA 

Patien- 

ts 

Suplem- 

ment 

1 

Suplem- 

ment 

2 

BFU-E number 

7th 

day 

14th 

day 

18th 

day 

 

 

Without 

treat- 

ment 

 
Epo 2 

IU 

No 

SMV 
71 111 90 

SMV 

30uM 
48 73 0 

 

No Epo 

No 

SMV 
2 25 13 

SMV 

30uM 
2 19 0 

Hematopoietic Progenitor Cells (HPC) supplemented with Epo and 

simvastatin. 

EPA: High Altitude Pathological Erythrocytosis; Epo: 

Erythropoietin; SMV: Simvastatin. 

 

BFU-E Colony inhibition in HAPE with atorvastatin treatment 

The bone marrow HPC of patients with EPA under treatment with 20 mg of atorvastatin PO 

(Per os.) per day for more than 6 months were cultured in methylcellulose semi-solid medium 

with a supplement of 2 IU of erythropoietin. It was observed that erythropoietin induced the 

proliferation of BFU-E colonies until the 14th day, while in cultures that were supplemented with 

2 IU of erythropoietin and 30 uM of simvastatin, this proliferation was inhibited. 

Likewise, the HPC of patients with EPA under treatment with 20 mg of atorvastatin cultured in 

methylcellulose semi-solid medium without erythropoietin and without simvastatin induced the 

proliferation of BFU-E colonies until the 14th day, but without the same intensity as those that 

were supplemented with erythropoietin. However, in colonies that were cultured without 

erythropoietin and were supplemented with 30 uM simvastatin, the proliferation was totally 

inhibited (Chart 2). 
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Chart 2. 

BFU-E colonies in patients with HAPE under treatment with atavistic 

 

HAPE 

Patien- 

ts 

Suplem- 

ment 

1 

Suplem- 

ment 

2 

BFU-E number 

7th 

day 

14th 

day 

18th 

day 

  No 
119 159 0 

With 

atorvas- 

tin 

treat- 

ment 

Epo 2 

IU 

SMV 

SMV 

30uM 
67 92 0 

 

No Epo 

No 

SMV 
10 11 0 

SMV 
0 2 0 

  30uM 

Hematopoietic Progenitor Cells (HPC) supplemented with Epo and 

simvastatin. 

EPA: High Altitude Pathological Erythrocytosis; Epo: Erytropoietin; 

SMV: Simvastatin. 

 

Inhibition of BFU-E colonies differentiation 

The bone marrow HPC cultured in methylcellulose semi-solid medium with a supplement of 3.5 

uM of simvastatin inhibited the differentiation of BFU-E colonies from EPA patients, 

expressing itself into small colonies, and without hemoglobinization (Figure 1). 

 

Induction of cell apoptosis 

The HPC of EPA patients were cultured in RPMI liquid medium with simvastatin supplement. 

This study was carried out with the Annexin V/7AAD technique using a flow cytometer. It was 

observed that the cell apoptosis was 28.9% with simvastatin supplement and 12.3% without 

simvastatin supplement (Figure 2). 

 

CONCLUSION 

There is experimental evidence that mevalonate products such as farnesil, dolicol, geranil and 

ubiquinone are involved in the regulation of cell proliferation, cell differentiation, and cell 

apoptosis. The HMG-CoA reductase inhibitors block the mevalonate pathway reducing all its 

final products. 

The experiments have shown that simvastatin inhibits the proliferation and differentiation of 

both cell lines and HPC of patients with High Altitude Pathological Erythrocytosis. The efficacy 

of the ‘in vitro’ treatment for EPA with statins constitutes a fundamental basis for the treatment 

of patients with EPA, ES, and PV. 
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Figure 1. 

Inhibition of BFU-E colonies differentiation in HAPE 
 

On the right, the inhibition of BFU-E colonies differentiation, colonies supplemented with simvastatin, is observed. 

The inhibition is characterized by the presence of small colonies and a delay in hemoglobinization. Number of 

experiments: 15. 

 

Figure 2. 

Induction of HPC apoptosis of patients with erythrocytosis 

The percentage calculation of the apoptosis is the product of the sum of late apoptosis and early apoptosis. Number of 

experiments: 12. 

  With Simvastatin    Without  

Late apoptosis 

15.6% 

  Annexin   Annexin 

Early 

apoptosis 

7.9% 

Early 

apoptosis 

4.4% 

Late 

apoptosis 

7.9% 
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Chapter V 

STATINS MOLECULAR MECHANISM IN THE 

TREATMENT OF THE HIGH ALTITUDE 

PATHOLOGICAL ERYTHROCYTOSIS 

 

Ricardo Amaru, Ariel Amaru, Gina Torres, Teddy Quispe, Josue Mamani, Rosario Peñaloza, 

Hortencia Miguez, Maria Aguilar, Heriberto Cuevas. 

 

Cell Biology Unit, Faculty of Medicine, Mayor de San Andrés University, La Paz-

Bolivia. 

 

INTRODUCTION 

The cellular proliferation and differentiation are controlled by a complex molecular mechanism 

where final products of the mevalonate pathway play an important role1,2. As a result, there is a 

particular interest in drugs that inhibit this pathway enabling protocol design to treat diseases 

whose etiology is linked to the cellular proliferation and differentiation abnormalities, for 

example in neoplasms and pathological erythrocytosis3,4. The statins, inhibitors of the HMG CoA 

reductase enzyme, block the mevalonate pathway minimizing their derivatives concentration 

such as farnesyl, geraniol, dolichol, and others.5,6. 

DESCRIPTION 

PHARMACOLOGICAL AND MOLECULAR MECHANISM 

Larghero J et al.7 reported that the tipifarnib, a farnesyltransferase inhibitor, blocks the BFU-E 

colonies proliferation in Polycythaemia Vera patients (Picture 1). The tipifarnib inhibits 

specifically the enzyme farnesyltransferase minimizing in this way the farnesylated proteins7,8. 

In the same way, the statins inhibit specifically, upstream in the mevalonate pathway, the HMG-

Co A reductase enzyme minimizing thus all the metabolites concentrations of this pathway 

(Picture 2). This observation is a basis for experimental protocol design with statins. 
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Picture 1. 

Pharmacological mechanism of tipifarnib 

The dark columns represent the Polycythaemia Vera patients and the 

light ones the Normal control. The concentrations of 15 nM Tipifanib 

inhibit only the BFU-E colonies of Polycythaemia Vera patients, but 

these colonies as well as the Normal Control colonies are inhibited to 

the concentration on 150 nM Tipifanib. Larghero J et al. Blood 

2005;105:3743-3745. 

 

Picture 2. 

Statins molecular mechanism and tipifarnib 

The Tipifarnib, farnesylation specific inhibitor of proteins. The 

statins, final products inhibitors of mevalonate pathway. Sumaya N et 

al. JPET 2006;316:403- 409. 

 

PHARMACOLOGICAL ACTION OF STATINS 

The pharmacological action of statins has to do with the reduction of geranylgeranylated 

proteins, the Rho protein inactivation, and the increase of p21/p27 proteins. Subsequently, the 

reduction of geranylgeranylated proteins leads to cellular apoptosis. The Rho protein 

inactivation provokes anti-invasive effects. Finally, the increase of p21/p27 proteins blocks the 

S phase of the cellular cycle producing anti-proliferative effects9,10 (Picture 3). 
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Picture 3. 

Pharmacological action of statins 

 

Apoptotic effect 

The statins reduce the geranylgeranyl concentration, followed by an increase of non- 

geranylgeranylated proteins (biologically inactive proteins) that fail to join to the cellular 

membrane, thus provoking cellular apoptosis 11 (Picture 4). 

Picture 4. 

Inhibition of proteins isoprenylation. 

To the left, geranylgeranylated proteins biologically active. To the right, non-geranylgeranylated proteins 

biologically inactive (Wong W. Leukemia.2002;16:508–519). 
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This apoptosis mechanism caused by the statins is mediated by the reduction of the Ras protein 

geranylgeranylation, which blocks the EKT and AKT, natural inhibitors of Caspase 3. This 

caspase devoid of inhibition is free from apoptosis induction 12,13 (Picture 5). 

Picture 5. 

Statins in the apoptosis induction 

The statins induce apoptosis via BCL-xL and Caspase 9 due to the geranylgeranylation 

inhibition. Kidney International 2003; 64:181. 

 

Cellular cycle inhibition 

The simvastatin, thanks to its pleiotropic effect, causes the p27 protein increase (responsible for 

the G1 regulation), blocking the cell cycle between the G1 to S phases, which fosters the 

apoptosis induction of the erythroid series 14,15 (Picture 6). 

Atorvastatin antithrombotic effects 

The group directed by Danai Khemasuwan, from the Albert Einstein Medical Center, has 

evaluated the statins’ influence in the deep vein thrombosis effect in 740 cancer patients. The 

patients that received atorvastatin showed 8% of thrombotic event; while, the group that did not 

received atorvastatin showed 21% of it. In the same way, the professor Parra's group, from the 

Teaching Hospital of Madrid in Spain, claims that the statins favor the venous recanalization 

after a Deep Vein Thrombosis (DTV) episode, which would prevent the post-thrombotic 

syndrome progress16,17. 
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As described above, the patients, with Secondary Erythrocytosis and probabilities to show a 

thrombotic event, would benefit from this pharmacological action (Picture 7). 

 

Picture 6. 

Cellular cycle block due to atorvastatin 

The T lymphocytes are blocked by the atorvastatin in the transition of the 

G1 to S phase of the cellular cycle. 

 

Picture 7. 

Antithrombotic effects of statins 

Molecular events scheme that explains the endothelial protection, the 

antithrombotic effect, and the antiplatelet activity. 

 

STATINS MOLECULAR MECHANISM 

The statins molecular mechanisms in the inhibition of erythroid line proliferation and 

differentiation are the following: 
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a) Block of Rho and Ras proteins isoprenylation. 

b) Inhibition of Jak2 and Stat5 phosphorylation. 

c) Inhibition of EpoR glycosylation. 

d) Alteration of lipid raft domains. 

Block of isoprenylation due to statins 

Simvastatin reduces the products of the mevalonate pathway. Farnesyl depletion causes the 

inactivation of the RAS protein and the depletion of geranyl geranyl causes the inactivation of 

the Rho protein. In this way, cell proliferation and differentiation are inhibited. In western blot 

supplemented with simvastatin, the farnesylated RhoAm protein is reduced, while non-

farnesylated or cytoplasmic RhoAc protein is increased 18,19 (Picture 8). 

Picture 8. 

Block of RAS and Rho proteins isoprenylation 

The inhibition of HMG-CoA reductase is observed followed by the inhibition of geranylgeranilization of Rho 

protein and farnesylation of Ras protein. Rho and Ras proteins fail to anchor in the bilipid membrane layer, 

blocking the proliferation and differentiation signals of erythroid progenitors. There is a Western blot with anti 

Rho antibodies at concentrations of 0.5 and 1 mM of simvastatin. The RhoAc protein is increased in the 

cytoplasm. (Weber M, Nature Reviews Neurology 2005;1:106-112, Kang S 2009; Wong W 2002). 

 

Inhibition of Jak2 and Stat5 phosphorylation 

HMG CoA reductase is inhibited by the statin. Consequently, the synthesis of PP geranylgeranyl 

reduces, and by unknown mechanisms, this decrease inhibits the phosphorylation of Jak-2 and 

Stat-5, thereby blocking the cell proliferation and cellular differentiation. The Western blot 

supplemented at different concentrations of lovastatin reflects the inhibition of Jak2 and Stat-

58 phosphorylation (Picture 9). 
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Inhibition of the Erythropoietin Receptor (EpoR) glycosylation 

The inhibition of HMG CoA blocks the dolichol synthesis, followed by the inhibition of 

glycosylation of the Erythropoietin Receptor (EpoR 64 Kda). Thus, the EpoR 64 Kda does not 

migrate to the cell membrane and reduces the concentration of EpoR 66 Kda at the membrane 

level. Therefore, the erythropoietin does not find receptors available for its pharmacological 

action. A Western Blot is observed with the decrease of the glycosylated EpoR (66 KD) and the 

increase of non-glycosylated EpoR (64 KD)20 (Picture10). 

Picture 9. 

Inhibition of Jak-2 and Stat-5 phosphorylation by statins 

Geranyl geranyl depletion inhibits the JAK2 and STAT5 phosphorylation, thereby blocking the signaling pathway for cell 

proliferation. In this Western Blot that was supplemented with lovastatin, the JAK2 and STAT5 phosphorylation is inhibited 

(Sumaya N, 2006). 

 

Lipid Raft domains alteration 

The lipid Raft microdomains, rich in cholesterol, are useful for anchoring EpoRs at the cell 

membrane level. Statins reduce the concentration of cholesterol synthesis. Thus, this alters the 

structure of microdomains and prevents proper anchoring of EpoRs, thereby blocking cell 

proliferation and differentiation.21 (Picture 11). 
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Picture 10. 

Inhibition of the Erythropoietin Receptor glycosylation by statins 

The dolichol depletion inhibits the synthesis of mature EpoR of 66 Kda or glycosylated form. So that, the EpoR at the level of 

the cell membrane is reduced. In this Western Blot with lovastatin supplement, mature EpoR is decreased, while immature EpoR 

is increased. (Hamadmad SN., 2007). 

 

Picture 11. 

Lipid Raft microdomain alterations 
 

 

Cholesterol depletion damages the structure of Lipid Raft Consequently, EpoR does not perform its normal physiological 

functions (Lori N. Griner 2012). 
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Increase of p27 

The statins induce the increase of p27 protein, which at the same time blocks the cyclin A 

/ Cdk2 followed by induction of apoptosis22 (Picture 12). 

 

Picture 12. 

Molecular mechanism of statins in the apoptosis induction 

 

CONCLUSION 

Pathological erythrocytosis is characterized by: 

a) The increase in hemoglobin and hematocrit, as an expression of the increase in erythropoiesis 

and decrease in apoptosis of the erythroid series; b) The presence of thrombotic events, 

especially in those Secondary Erythrocytosis associated with obesity or dyslipidemia; c) The 

increase in Pulmonary Arterial Pressure that is directly related to elevated hematocrit levels. 

Indeed, statins act on these 3 physiopathological mechanisms, because thanks to the reduction 

of the products of the mevalonate pathway, the erythropoiesis decreases, and the apoptosis of 

the erythroid series increases reflecting in the clinic by the decrease in Hb and Ht. 

The pleiotropic effects of statins, by regulating the inflammatory process and the endothelium 

biology, decrease the probability of thrombotic events in patients with pathological 

erythrocytosis and through the same mechanism, the statins have the property of regulating 

Pulmonary Arterial Pressure. 

As described above, statins appear to be a first-line medication that should be used in patients 

with pathological erythrocytosis, even in Polycythemia Vera as an adjuvant drug for standard 

treatment. 

   Statins  

   DNA  
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Chapter VI 

PHARMACOLOGICAL TREATMENT OF THE HIGH ALTITUDE 

PATHOLOGICAL ERYTHROCYTOSIS 

 

Ricardo Amaru, Teddy Quispe, Josue Mamani, Ariel Amaru, María Aguilar, Heriberto Cuevas. 

 

Cell Biology Unit, Faculty of Medicine, Mayor de San Andrés University, La Paz-

Bolivia. 

 

INTRODUCTION 

The erythrocytoses treatment, especially the High Altitude Pathological Erythrocytosis (EPA) 

and the Secondary Erythrocytosis (ES) has used some therapeutic measurements like 

phlebotomy1,2 and drugs such as Medroxyprogesterone3,4, Acetazolamide5,6, Almitrine7,8, 

theophylline9,10, and enalapril11,12. However, these drugs are not perceived as first-line treatments 

due to the presence of adverse effects, drugs’ availability, and unsatisfactory responses. As a 

result, it becomes necessary to carry out studies and to suggest drugs in order to control the 

erythropoiesis etiopathogenesis and the erythrocytoses complications such as the thrombotic 

events and Pulmonary Arterial Hypertension (PAH). 

The atorvastatin, due to its inhibitory action of the de novo cholesterol synthesis, is one of the 

most used drugs worldwide13,14. Its pleiotropic action as an erythropoiesis inhibitor 14,15and as a 

regulator for thrombotic events 16,17 and Pulmonary Arterial Hypertension18,19 constitutes it as 

one of the most important drugs for the Pathological Erythrocytosis treatment. 

 

DESCRIPTION 

Material and methods 

The study carried out comprised 88 individuals distributed in 3 groups: 15 individuals as Normal 

control (NC), 22 High Altitude Pathological Erythrocytosis (EPA) patients, and 51 Secondary 

Erythrocytosis (ES) patients, all of them male living in the cities of La Paz and El Alto at 3600 

and 4000 m. a. s. l. respectively. The samples of bone marrow aspiration and peripherical venous 

blood were taken with prior informed consent. The clinical and family data were gathered from 

medical history. 

The patients’ follow-up was done monthly by external consultation. The diagnosis of thrombotic 

events was confirmed by Doppler ultrasound and Computerized axial tomography (CAT) scan. 

The concomitant prohibited therapies during the study were the erythropoietin, the estrogens, 

the androgens, and the corticoids. 

Patients were diagnosed according to standardized criteria1,20, followed by laboratory 

procedures (glycemia, uric acid, creatinine, bilirubin, transaminases, lactate dehydrogenase, 

reticulocytes) and non-invasive procedures (chest x-ray, 
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echocardiography). 

In order to establish a treatment, a protocol was done in two phases, the first one constituted by 

phlebotomies, and the second one constituted by a pharmacological treatment. 

The first phase established 450 ml bloodlettings weekly, without replacement, until patients 

reach a hemoglobin level lower than 18 g/dl. The NC did not follow this phase. The second 

phase began as soon as the established hemoglobin levels were reached. This phase lasted more 

than a year. The patients with Pathological Erythrocytosis (EPA and ES) and Normal Control 

(NC) were provided with 20 mg of atorvastatin. The NC were provided with atorvastatin due to 

the hypercholesterolemia diagnostic. 

The assessment was done after 12 months of pharmacological treatment according to criteria 

which are specified in chart 1. 

 

Chart 1. 

Criteria for assessing the response to treatment 

Response Hemoglobin Hyperviscosity 

symptoms 

Phlebotomy 

needed 
Complete < 18 g/dl No No 

Partial 18 to 19 g/dl No Yes 

Unanswered > 19 g/dl Yes Yes 

 
RESPONSE TO TREATMENT 

The Normal Control individuals did not show any change in their Hb and Ht levels that would 

be statistically significant (Chart 2). 

Patients with EPA diagnosis have shown a Complete response of 64%, a Partial response of 27 

%, and an Unanswered of 9% (Chart 3). The results were equal in ES patients (Chart 4). 

Chart 2. 

Response to NC pharmacological treatment 

Response Number of 

patients 

Age 

Years 

Hb Pre 

Tx g/dl 

Hto Pre 

Tx g/dl 

Hb post 

tx g/dl 

Hto Post 

Tx g/dl 

NA 27 59.6 16.2 51.6 16.8 53.6 

 

Chart 3. 

Response to HAPE pharmacological treatment 

Response Number of 

patients 

Age 

Years 

Hb Pre 

Tx g/dl 

Hb post 

tx g/dl 

Symptoms 

remission. 

Bloodletting 

sessions 

Complete of 64% 14 59.2 19.7 16.8 Yes 0 

Partial of 27% 6 58.3 20.5 16.9 Yes 2.5 

Unanswered of 9% 2 47.5 21.8 19.9 No 7 

Total patients 22 55.6 20.0 17.0 Yes 1.3 
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Chart 4. 

Response to SE pharmacological treatment 

Response Number of 

patients 

Age 

Years 

Hb Pre- 

Tx g/dl 

Hb post tx 

g/dl 

Symptoms remission. 

% 

Complete 15 53.8 20.7 16.6 73.3 

Partial 6 47 19.7 18.5 83.3 

Unanswered 2 49.5 24.8 20.2 0 

TOTAL 23 51.6 20.8 17.4 69.6 

 

Phlebotomy needed 

In treatment with atorvastatin, patients with EPA and ES diagnosis have needed a lower number 

of bloodlettings as treatment passed. Among 73 patients with EPA and ES, 23 patients were 

monitored for 24 months to assess the number of bloodlettings requirements. On the sixth month, 

10 of the 23 patients needed bloodlettings. In the twelfth month, only 6 patients needed 

bloodlettings. Finally, in the twenty-fourth month, just 4 patients needed bloodlettings (Graphic 

1). 

Graphic 1. 

Bloodlettings requirement during treatment with 

atorvastatin 

Assessed patients correspond to EPA and ES. 
 

Further, this group was monitored to assess hemoglobin levels. During the first 6 months, the 

mean hemoglobin concentration was less than 18 g/dl. Thus, these levels were maintained 

during the 24 months of follow-up (Graphic 2). 

  Bloodletting needed  

Yes    No 

   Months    Base line  
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Graphic 2. 

Hemoglobin concentration during treatment with atorvastatin 
 

 

Assessed patients correspond to EPA and ES. 
 

CONCLUSION 

Pathological erythrocytosis treatment with atorvastatin, related to EPA and ES, has shown a 

favorable result. It was expressed in the significant reduction in hemoglobin/ hematocrit 

concentration levels and remission of the symptoms of blood hyperviscosity symptoms. 

Approximately 60% of treated patients with atorvastatin have reached a complete response 

followed by an improved quality of life and a performance status of 0. In the same way, 30% of 

patients have reached a Partial Response despite having the hemoglobin above normal values. 

Their quality of life was improved significantly to continue their daily life activities. The 

remaining 10% of patients have not shown any favorable evolution neither in the clinic nor in 

the laboratory results. 

There is enough evidence that the atorvastatin pleiotropic effects benefit patients with 

pathological erythrocytosis which is associated with Pulmonary Arterial Hypertension (PAH), 

an unfavorable condition for patients21,22. Besides, pulmonary damage that was caused by PAH 

through the inhibition of anti-inflammatory mechanisms and pulmonary macrophage 

infiltration23,24,25. 

Finally, statins show pleiotropic actions in the prevention of deep vein thrombosis and of post-

thrombotic syndrome, especially in patients without anticoagulation therapy or without platelet 

antiaggregant therapy26,27,28. 

  Base line  

  Months  
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Chapter VII 

GUIDELINES FOR THE DIAGNOSTIC AND TREATMENT OF THE HIGH 

ALTITUDE PATHOLOGICAL ERYTHROCYTOSIS 

 

Ricardo Amaru, Oscar Vera. 

 

Cell Biology Unit, Faculty of Medicine, Mayor de San Andrés University, La Paz-

Bolivia. 

INTRODUCTION 

The erythrocytosis, commonly known as polyglobulia, is a syndrome characterized by an 

abnormal increase of the erythrocyte mass, the hemoglobin, and the hematocrit; it has 

multifactorial etiology and provokes the patient's deterioration of health, of social life, of family 

life, and of labor life. 

The main pathological erythrocytosis of clinical significance are the High Altitude Pathological 

Erythrocytosis (EPA), Secondary Erythrocytosis (ES), and Polycythaemia Vera (PV), these 

three pathologies encompass more than 98% of all pathological erythrocytosis. In medical 

consultation, the EPA constitutes 7% of the pathological erythrocytosis, the ES the 90%, and 

the PV the 1% approximately1. 

In the Andean lands, comprised of Bolivia, Peru, Ecuador, and Chile, millions of inhabitants 

live at higher altitudes than 2500 m. a. s. l. 2. In Bolivia, about 2.000.000 of people live in La 

Paz and El Alto city, and more than 150.000 individuals are regarded as pathological 

erythrocytosis patients. 

This paper, intended for the four levels of medical care, has as a purpose of establishing 

standardized criteria for the diagnostic, treatment, and follow-up of the pathological 

erythrocytosis in highlands. 

 

PATHOLOGICAL ERYTHROCYTOSES CLASSIFICATION 

The pathological erythrocytoses of clinical significance are classified in: 

 

I. Primary Erythrocytosis, characterized by a normal or reduced serum 

erythropoietin. This erythrocytosis is also subclassified in acquired and 

congenital erythrocytosis. (Graphic 1). 

II. Secondary erythrocytosis, characterized by increased serum erythropoietin. 

This is also subclassified in acquired and congenital erythrocytosis 

(Graphic 1). 

This guideline focuses its attention on the 3 pathological erythrocytoses of clinical significance, 

present in highlands inhabitants. 

 

High Altitude Pathological Erythrocytosis (EPA) 

The EPA is the hematological sign of Chronic Mountain Sickness (CMS), present in people that 

live at higher altitudes than 2.500 m. a. s. l. 
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Secondary Erythrocytosis (ES) 

The ES arises as a consequence of pathologies related to the serum erythropoietin increase as in 

the cardiopulmonary pathologies, Chronic Obstructive Pulmonary Disorder (COPD), obesity, 

metabolic syndrome, Obstructive Sleep Apnea Syndrome (OSAS), cardiopathology, and 

secretory neoplasms of erythropoietin. 

 

Policythemia Vera (PV) 

The PV is a clonal onco-hematological disease related to the leukocytosis, thrombocytosis, 

autonomous growth of erythroid colonies (BFU-E), low serum erythropoietin, and gen JAK2 

V617F somatic mutation. 

 

ETIOPATHOGENESIS 

Each one of the different pathological erythrocytosis (EPA, ES, PV) has a specific 

etiopathogenesis. 

 

High Altitude Pathological Erythrocytosis 

The EPA is the result of an inadequate genetic adaptation at high altitudes, above 2.500 

m. a. s. l. where the hematopoietic progenitors of the bone marrow show an erythropoietin 

hypersensitivity, followed by increased erythropoiesis and an apoptosis decrease in the 

erythroid line 1,5. 

Secondary Erythrocytosis 

The ES bases its etiopathogenesis in the serum erythropoietin increase, it is related to 

cardiopulmonary pathologies, neoplasic diseases, and obesity 1,6. 

Policythemia Vera 

This neoplasic disease is characterized by a gen JAK-2V617F mutation. This mutation allows 

the continuous phosphorylation (hyperarousal) of the JAK2 and STAT5, which are transcription 

factors involved in the erythropoiesis; resulting in an increased erythropoiesis7,8. 
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This classification is argued in the papers of Tiziano Barbui, Joseph Prchal y Ricardo Amaru1,3,4. 

 

INCIDENCE 

The different epidemiological studies carried out in the Andean region have shown pathological 

erythrocytosis (EPA, ES, and others) data jointly. As a consequence, there is no evident 

incidence data for each one of them. 

The pathological erythrocytosis incidence in the Andean region varies according to the 

population, occupation, and living place. For example, an incidence of 10% of the population 

is considered in cities of La Paz and El Alto (3.600 and 4.000 m. a. s. l.) 1,9. 

The historical data of Polycythemia Vera incidence is around 1 per 100,000 inhabitants a 

year10,11. 

 

PREDISPOSING FACTORS 

The Pathological Erythrocytosis have different predisposing factors for its development. 

 

High Altitude Pathological Erythrocytosis 

• Residence at higher altitudes than 2.500 m. a. s. l. 

• Absence of genetic adaptation 

Graphic 1. 

Pathological Erythrocytosis classification 

1. Primary Erythrocytosis (normal or reduced serum 

erythropoietin) 

a. Acquired 

• Policythaemia Vera 

• High Altitude Pathological Erythrocytosis 

b. Congenital 

• Erythrocytosis due to Epo-R mutations 

• Chuvash Erythrocytosis 

• High affinity oxygen hemoglobinopathy 

• Deficiency of 2,3 BPG mutase 

2. Secondary Erythrocytosis (increased serum erythropoietin) 

a. Acquired 

• Secondary to COPD 

• Secondary to Obesity / Metabolic syndrome 

• Obstructive Sleep Apnea Syndrome (OSAS) 

• Erythrocytosis due to acquired cardiopathology 

• Smoking 

• Neoplasms (erythropoietin secretory) 

b. Congenital 

• Congenital cardiopathologies 

• Renal artery stenosis 
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• People who was born at sea level 

• Family residence history at sea level 

Secondary Erythrocytosis 

• Pulmonary pathology sequels 

• Chronic pulmonary pathology 

• Obesity/ Metabolic syndrome 

• Obstructive Sleep Apnea Syndrome (OSAS) 

• Cardiopathy 

• Smoking 

Polycythaemia Vera 

• Age, adult people 

CLINICAL MANIFESTATIONS 

The Pathological Erythrocytoses (EPA, ES, PV) have common clinical manifestations. 

Blood hyperviscosity symptoms 

• Cephalea, 

• Paresthesia, 

• Tinnitus, 

• Hypersomnias, 

• Dyspnea, 

• Blurred vision, 

• Myalgia and 

• Altered level of consciousness (ALOC) 

Signs of erythrocyte mass increase 

• Hyperemia 

• Plethoric facies 

Signs of oxygen saturation decrease 

• Peripheral cyanosis 

Hypervolemia signs 

• Venous engorgement 

• Edema 

However, each one of the pathological erythrocytosis have their particular additional 

symptomatology which differentiates them from one another. Thus, for example, ES usually 

shows a cardiopulmonary pathology7,8Meanwhile, PV shows particular symptoms of neoplastic 

diseases, such as a regular thrombotic event, splenomegaly, and weight loss9,10,11. 

Moreover, the Pathological Erythrocytoses usually have complications which aggravate the 

clinical picture and therefore require urgent medical attention. The Thrombotic Events, 
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the Systemic Arterial Hypertension (SAH), Pulmonary Arterial Hypertension (PAH), 

hemorrhages, and heart failure are part of the most common complications1,12,13. 

LABORATORY MANIFESTATIONS 

The Pathological Erythrocytoses show blood chemistry alterations related to an increase in the 

erythropoiesis, in the hemolysis, and in the erythroid precursor apoptosis. 

 

a) Erythropoiesis increase 

• High hemoglobin 

• High hematocrit 

For population erythrocytosis diagnosis, the cut-off points of hemoglobin values depend on 

many variables among which age, gender, race, and place of residence are considered. Thus, for 

example, in the cities of La Paz and El Alto, Bolivia, the normal values are from 14 to 17 g/dl for 

women and from 15 to 18 g/dl for men. If the patient shows a hemoglobin level higher than 18 

g/dl in women and higher than 19 g/dl in men, it is considered as erythrocytosis 1,14,15. 

b) Hemolysis increase 

• Slightly increased lactate dehydrogenase 

• Slightly increased indirect bilirubin 16,17 

 

c) Apoptosis in erythroid progenitors increase 

• High uric acid18,19,20 

DIFFERENTIAL DIAGNOSIS OF PATHOLOGICAL ERYTHROCYTOSIS 

EPA, ES, and PV probably comprise over 98% of all around pathological erythrocytosis in 

highlands inhabitants. However, in clinical practice, it is necessary to carry out a differential 

diagnosis between the 3 main pathological erythrocytosis1,21,22(Chart 1). 

Chart 1. 

Differential diagnostics of pathological 

erythrocytoses in highlands inhabitants 
 NC HAPE SE PV 

COPD, 

Obesity 

Smoking 

 
No 

 
No 

 
Yes 

 
No 

Splenomegaly No No No Yes 

Leukocytosis No No No Yes 

Serum 

erythropoietin 
Normal Normal Elevated Low 

JAK2 mutation No No No Yes 

DIAGNOSTIC CRITERIA 

Each one of the pathological erythrocytoses have specific and differential diagnostic 
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criteria 1, 21. 

 

a) High Altitude Pathological Erythrocytosis 

• Normal serum erythropoietin 

• Chronic pulmonary disease absence 

• Obesity/ Metabolic syndrome absence 

• Cardiopathy absence 

• Autonomous BFU-E colonies presence 

b) Secondary Erythrocytosis 

• Increased serum erythropoietin 

• Chronic pulmonary disease 

• Obesity/ Metabolic syndrome 

• Cardiopathology 

• Smoking 

• Autonomous BFU-E colonies absence 

c) Polycythaemia Vera 

• PV has internationally set criteria. 

Main criteria 

A1: Increased erythrocyte mass (>25% above the normal mean) 

Hemoglobin> 18 g/dl or Hematocrit > 60% in women Hemoglobin >19 

g/dl or Hematocrit > 63% in men 

A2: Secondary erythrocytosis criteria absence A3: 

Palpable splenomegaly 

A4: Clonality indicator (JAK2 mutation) 

 

Minor criteria 

B1: Thrombocytosis (>400/ul) 

B2: Leukocytosis with neutrophilia (Neutrophils 

>10.000/ul in non-smokers and 12.000/ul in smokers) B3: 

Splenomegaly, documented by ultrasound. 

B4: Autonomous BFU-E colonies presence 

The final PV diagnosis is the sum resulting from the described criteria above. A1 + 

A2 + A3 or A4 = PV 

A1 + A2 + 2B = PV 

 

MEDICAL HISTORY 

The anamnesis should consider family, laboral and pathological records, besides the living 

place. 

 

Family records 

• Erythrocytosis family history 
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Laboral records 

• Mine-workers 

• Workers with the risk of developing silicosis 

Pathological records 

• Bronchial asthma 

• Pulmonary tuberculosis 

• Emphysema 

• Cardiopathology 

Living place 

• Living altitude 

LABORATORY STUDIES 

 

a) Phase 1 (indispensable) 

• Hemogram 

• Serum erythropoietin 

• Uric acid 

• Lactate dehydrogenase. 

• Cholesterol 

• LDH Triglyceride 

• Serum ferritin 

• Oxygen Saturation 

• PA chest x-ray 

In case of not having a defined diagnosis yet, but high suspicion of Secondary Erythrocytosis, 

proceed with phase 2. 

 

b) Phase 2. (Suspected Secondary Erythrocytosis) 

• Echocardiography 

 Pulmonary Arterial Hypertension (PAH) 

• Respiratory functional testing 

 Pulmonary pathology 

• Thoracoabdominal CT scan 

 Suspected abnormal secretion of erythropoietin due to neoplasms 

• Arterial blood gas 

 Respiratory acidosis 

In case of not having a definitive diagnosis yet but high suspicion of Polycythaemia Vera, 

proceed with phase 3. 

c) Phase 3. (Suspected Polycythaemia Vera) 

• Bone marrow aspiration 

• Biomolecular study of gen JAK-2 V617F mutation 
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In exceptional cases of not having a definitive diagnosis, proceed with phase 4. 

 

d) Phase 4. (Specific studies) 

• BFU-E colonies culture 

• Polysomnography (sleep test) 

• Hemoglobin electrophoresis 

• EpoRgen mutation (Erythropoietin receptor) 

• VHL (Von Hippel Lindau) gen mutation 

EPA TREATMENT 

The High Altitude Pathological Erythrocytosis (EPA) treatment is done in two phases. The first 

one, the conducting phlebotomies, which has to reduce the patient symptomatology. The second 

one, the pharmacological treatment, to keep stable the clinical picture to avoid relapse. 

 

Phlebotomy 

Phlebotomy is conducted weekly until reaching normal values of Hb/Ht (< 18 g/dl for men, 

<17g/dl for women). The phlebotomy is conducted with a blood bag, in the median cubital vein. 

• 450 ml phlebotomy, without replacement 

 Age less than 60 years 

 Hemodynamically 

 Systemic Arterial Hypertension (SAH) 

 
• 250 ml phlebotomy, without replacement 

 Age from 60 to 75 years 

 Hemodynamically 

 Systemic Arterial Hypertension (SAH) 

 
• 100 ml phlebotomy, without replacement 

 Age greater than 75 years 

 Hemodynamically unstable 

 Systemic Arterial Hypertension (SAH) 

Pharmacological treatment 

Start the treatment immediately after the last phlebotomy. The treatment lasts a minimum of one 

year and then, the treatment continuity is assessed. 

• 20 mg Atorvastin PO (Per os.) per day, at 21:00; for patients older than 60 years, 

10 mg Atorvastin PO (Per os.) per day. 

SECONDARY ERYTHROCYTOSIS TREATMENT 

Phlebotomy 

Phlebotomy is conducted weekly until reaching normal values of Hb/Ht (< 18 g/dl for 
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men, <17g/dl for women). The phlebotomy is conducted with a blood bag, in the median cubital 

vein. 

• 450 ml phlebotomy, without replacement 

 Age less than 60 years 

 Hemodynamically stable 

 Systemic Arterial Hypertension (SAH) 

 
• 250 ml phlebotomy, without replacement 

 Age from 60 to 75 years 

 Hemodynamically 

 Systemic Arterial Hypertension (SAH) 

 
• 100 ml phlebotomy, without replacement 

 Age greater than 75 years 

 Hemodynamically unstable 

 Systemic Arterial Hypertension (SAH) 

 
• In case of hematocrit higher than or to 75%, it is recommended to give 3 L/min 

humidified oxygen while phlebotomy is conducted. 

Pharmacological treatment 

Start the treatment immediately after the last phlebotomy. The treatment lasts a minimum of one 

year and then, the treatment continuity is assessed. 

 

• 20 mg Atorvastin PO (Per os.) per day, at 21:00; for patients older than 60 years, 

10 mg Atorvastin PO (Per os.) per day. 

• 100 mg ASA PO (Per os.), at lunch. 

• Warfarin in patients with a thrombotic event in their clinical history. In case of 

giving Warfarin, ASA must not be given. 

POLYCYTHAEMIA VERA TREATMENT 

PV as a neoplasic disease properly characterized shows guidelines internationally stablished. 

 

TREATMENT OF COMPLICATIONS IN ERYTHROCYTOSIS 

Pathological Erythrocytosis often show complications that aggravate the clinical picture, which 

requires emergency health care. The thrombotic events, Systemic Arterial Hypertension (SAH) 

Pulmonary Arterial Hypertension (PAH), Hemorrhage and heart failure are the most frequent 

complications observed. 

Thrombotic event 

• Proceed following the established protocol. 

Systemic Arterial Hypertension (SAH) 
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• Proceed with bloodletting considering that SAH in ES is incidental to 

hypervolemia since the AP reduces in these cases after bloodletting. More than 

50% of ES patients show incidental SAH to hypervolemia. 

• Coordinate with Cardiology Department the possibility to give antihypertensives. 

Pulmonary Arterial Hypertension (PAH) 

• Proceed with bloodletting. The PAH is reduced with bloodlettings so its accurate 

to value the PAH after they are conducted. 

• Coordinate with Cardiology Department to start the PAH pharmacological 

treatment. 

Hemorrhage 

• Proceed following the institutional protocol. Generally the hemorrhages were 

abated with the SAH decrease. 

Heart failure 

• 100 ml bloodletting, every day, per 5 days. Subsequently, carry a medical 

assessment out to continue with bloodletting until reach normal values of 

Hemoglobin/Hematocrit 

• Coordinate with the Cardiology Department the pharmacological treatment. 

RECOMMENDATIONS 

The Pathological Erythrocytoses, for their complexity and clinical presentation, require the 

examination of the four levels of medical care. 

 

Levels of Resolution First 

level 

• Promotion of healthy life. 

• Obesity prevention 

• Stimulation of permanent physical activity 

• Treatment of chronic airway pathologies 

• Pathological Erythrocytosis treatment follow-up. 

Second level 

• Phlebotomy 

• Pharmacological treatment: start and follow-up 

Third level 

• Treatment of complications in pathological erythrocytosis 

Fourth level 

• Pathological Erythrocytosis studies with unexplained etiology 

• Design and analysis of clinical studies for pathological erythrocytosis treatment 
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Chapter VIII 

POST PHLEBOTOMY MICROCYTIC ERYTHROCYTOSIS 

Preliminary report of a new clinical entity 

 

Maria Aguilar, Jeaneth Velarde, Nelly Huarachi, Josue Mamani, Ricardo Amaru. 

 

Cell Biology Unit, Faculty of Medicine, Mayor de San Andrés University, La Paz-

Bolivia. 

 

INTRODUCTION 

The Pathological Erythrocytosis (High Altitude Pathological Erythrocytosis, Secondary 

Erythrocytosis, Policythaemia Vera) have phlebotomies as their initial treatment, aiming to deal 

with the remission of symptoms of blood hyperviscosity (severe cephalea, paresthesia in the 

upper and lower extremities, tinnitus, dyspnea) which cause problems for patients in their daily 

life activities. Usually, 3 sessions of 450 ml phlebotomy are carried out in each patient on a 

weekly basis, until the hemoglobin values are lower than 18 g / dl.1,2. When patients arrive at 

the doctor’s office, they usually have a previous phlebotomy clinical history which is more than 

5 sessions. These frequent bloodlettings cause the decreased body's iron to levels that produce 

a decrease in the MCV of erythrocytes and in the serum ferritin. For every 2 ml of withdrawn 

blood by phlebotomy, around 1mg of iron is lost. Therefore, approximately 250 mg of iron is 

lost in every 450 ml of phlebotomy3,4,5Subsequently, around 750 mg of iron is lost in 3 sessions 

of phlebotomy. Bearing in mind that 25% of the body's iron is in the hematopoiesis tissue, the 

total iron reservoir in the body is 3000 to 4000 mg, and the absorption of iron by the intestinal 

route is 1 mg per day. Thus, phlebotomies are directly related to iron deficiency6,7. 

Erythropoiesis under iron deficiency conditions causes an erythrocytosis which has a reduced 

MCV (microcytosis) and an altered erythrocyte membrane. It reduces oxygen transport and the 

erythrocytes mobility8, 9. 

Iron deficiency is common in volunteer donors for blood banks10,11,12,13 and in patients with 

Polycythaemia Vera. These latest cases decrease their iron reservoir due to constant 

phlebotomies14. In the initial stage of this deficiency, the level of serum ferritin is the most 

reliable indicator of iron reservoir, but in an advanced stage, the MCV of erythrocytes should 

also be considered15,16,17. 

DESCRIPTION 

Material and methods 

Samples of pathological erythrocytosis patients, 19 men and 3 women, were studied which 

showed iron deficiency after phlebotomies. The characteristics of the patients studied are 

detailed in Chart 1. 
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Chart 1. 

Characteristics of pathological erythrocytosis patients 

Individ uals Num- 

ber 

 
Age (years) 

 
Hb (g/dl) 

 
Hto % 

 
MCV fl 

Phlebotomy 

mL 

 
Men 

 
19 

47.7 

(23-80) DS 

14.5 

21.7 

(18.6-26.4) 

DS2.3 

69.6 

(59.5-84.5) 

DS 6.8 

89 

(81-99) 

DS 6.1 

2729 

(500-5850) 

DS 1364 

 
Women 

 
3 

57 

(48-65) DS 

8.5 

21.6 

(18.3-23.8) 

DS2.9 

 
150/120 

92 

(86-95) 

DS 5.2 

2167 

(1750-2500) 

DS382 

 

Peripheral venous blood samples were gathered in Vacutainer tubes with EDTA 

(BectonDickinson, USA) and were processed in an automated hematology analyzer (Micro 60, 

USA). In addition, to confirm the results, studies with manual techniques were carried out using 

first a microcentrifuge (Hawksley, England) for the hematocrit and second the colorimetric 

technique (Unico 1200 Spectrophotometer, USA) for the hemoglobin concentration. 

The evaluation for the iron deficiency diagnosis was carried out 2 months after the beginning 

of the phlebotomy. Later, the evaluation of the iron treatment response was carried out 4 months 

after the beginning of the phlebotomy. 

 

RESULTS 

Phlebotomy and Iron deficiency 

Patients with pathological erythrocytosis were evaluated two months after the first phlebotomy 

to reach normal values of <18 g / dl in men and of <17g7dl in women. Patients showed evidence 

of normal hemoglobin and hematocrit levels, however, the MCV showed not only a decrease in 

relation to normal values but also an iron deficiency (Chart 2, Chart 3). 

Chart 2. 

Male patients’ characteristics post phlebotomy 

 Pre phlebotomy Post phlebotomy p 

Hb g/dL 21.7 17.9 0.000 
 (18.6-26.4) (15.4-22.7)  

 DS 2.3 DS 1.9  

Hto % 69.6 57 0.000 
 (59.5-84.5) (45.8-72.6)  

 DS 6.8 DS 6.5  

MCV fl 89 71 0.000 
 (81-99) (59-81)  

 DS 6.1 DS 6.4  
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Chart 3. 

Female patients’ characteristics post phlebotomy 
 Pre phlebotomy Post phlebotomy p 

Hb g/dL 21.6 16.7 0.064 
 (18.3-23.8) (15.7-17.7)  

 DS 2.9 DS 1.0  

Hto % 66.9 53.4 0.033 
 (60.3-72) (50.1-56.6)  

 DS 6 DS 3.2  

MCV fl 92 64 0.024 
 (86-95) (60-67)  

 DS 5.2 DS 3.7  

 

Oral iron treatment 

Twelve microcytic erythrocytosis patients were treated with iron per os (ferrous bisglycinate), 

a two-month standard dose. The hemoglobin and hematocrit did not show significant changes; 

however, the MCV continued decreasing regarding the diagnosis. This made evident the poor 

contribution effectiveness of the iron in order to counteract the deficiency (Chart 4). 

Chart 4. 

Characteristics of microcytic erythrocytosis patients post iron treatment / 

per os. 

 Pre phlebotomy Pre treatment Post treatement p 

Hb g/dL 21.6 17.8 16.9 0.328 

 (18.3-26.4) 

DS 2.6 

(15.7-22.7) 

DS 2 

(14.5-19.1) 

DS 1.5 
 

Hto % 69 

(59.5-84.5) 

56.5 

(45.8-72.6) 

54.3 

(46.3-61.1) 

0.600 

 DS 7.6 DS 7.1 DS 4.8  

MCV fl 89 72.5 66.6 0.008 

 (82-99) 

DS 6.0 

(66-81) 

DS 5.5 

(58-77) 

DS 6.3 
 

 

Intravenous iron treatment 

Ten microcytic erythrocytosis patients were treated with 500 mg intravenous iron (iron sucrose) 

100mg per day for 5 days. The hemoglobin and hematocrit did not show significant changes; 

however, the MCV increased without reaching the normal values (Chart 5). This made evident 

that the administration intravenously was more effective than orally. 
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Chart 5. 

Characteristics of microcytic erythrocytosis patients post iron sucrose 

treatment / intravenously. 

 Pre phlebotomy Pre treatment Post treatement p 

Hb g/dL 21.9 17.6 18.8 0.161 
 (20.0-23.3) (15.4-19.9) (16.9-21.8)  

 DS 1.2 DS 1.5 DS 1.7  

Hto % 69.7 

(65.8-73.6) 

56.5 

(52.9-60.5) 

60.5 

(55.3-69.9) 

0.097 

 DS 3.1 DS 3.2 DS 5.4  

MCV fl 88.8 64.1 78.5 0.002 

 (81-95) 

DS 6.3 

(59-73) 

DS 5.3 

(66-96) 

DS 10.7 
 

 

CONCLUSION 

Iron is a vitally important element in the erythropoiesis mechanism, in proliferation, 

differentiation, and cellular apoptosis. 

The pathological erythrocytoses (EPA, ES) patients, men and women, subject to phlebotomies 

(bloodletting) until reaching normal values, show an iron deficiency. It is reflected in the control 

carried out two months after the first phlebotomy. This deficiency, similar to the one observed 

in blood volunteer donors, depends on the frequency of phlebotomies nor donations and not so 

on their number. Besides, it makes the pathological erythrocytosis patients show accelerated 

erythropoiesis followed by an iron reservoir decrease (ferritin). 

More than 90% of pathological erythrocytosis patients show blood hyperviscosity symptoms. 

In the same way, this symptomatology is evident in microcytic erythrocytosis patients, whose 

Hemoglobin and Hematocrit values are under the cut-off point (>19 g/dl for men and > 18 g/dl 

for women). This is probably because the microcytic erythrocytes produce higher blood 

viscosity and show an abnormality in the cell erythrocyte membrane. 

It is necessary to ensure that the patients subject to phlebotomies have safe iron reservoirs, 

consequently, it will be required to administrate serum iron after phlebotomies; in this way, to 

replace the reduced level of iron. It became apparent that patients treated with parenteral iron 

(recommended dose for iron deficiency anemia) did not show improvement. Meanwhile, 

patients treated with intravenous iron (iron sucrose) showed an improvement evident in the 

erythrocytes MCV. 

In conclusion, this is a preliminary report which describes a new clinical entity named Post 

phlebotomy microcytic erythrocytosis (PPME), nevertheless, it will be necessary to carry out 

prospective studies in order to characterize and prevent this clinical picture. 
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Chapter IX 

HEMOGLOBIN AFFINITY BY OXYGEN IN ADAPTATION TO 

HIGHLANDS 

 

Ricardo Amaru, Josue Mamani, Maria Aguilar. 

 

Cell Biology Unit, Faculty of Medicine, Mayor de San Andrés University, La Paz-

Bolivia. 

 

INTRODUCTION 

Living in areas with a high altitude exerts an evolutionary selective pressure. It is done mainly 

due to the hypobaric environment that gives rise to multiple adaptive responses1. Thus, for 

example, studies carried out in Himalayas Sherpas, have reported a high affinity of hemoglobin 

for oxygen.2. Likewise, Tibetans, who have lived on the Qinghai-Tibet Plateau for thousands of 

years at an altitude of 3000-5000 m, have developed unique phenotypes such as a reduction in 

low birth weight, a low prevalence of pulmonary hypertension, and a protection from 

polycythemia which is linked to the PDH2 gene mutation and the result of low regulation of the 

HIF (Hypoxia-inducible factor) pathway3,4,5,6,7,8. 

DESCRIPTION 

Hypoxia in high altitudes 

Hypoxia poses a great challenge to maintain adequate tissue oxygenation at high altitudes. 

Besides, multiple physiological responses are produced to adapt to that environment. The 

random mutations that alter these responses go through natural selection when they are 

beneficial, so their frequency of manifestation continues in later generations. Thus, Amerindians 

of the Andes show a Bohr effect increase in contrast to non-Amerindians at the same altitude9. 

These changes or responses of hypoxia adaptation guarantee an adequate oxygen supply at the 

cellular level. However, the genetic basis of these adaptations still needs to be elucidated. 

Through a complex statistical analysis, Beall et al. in 1994 has suggested a genetic basis for 

improved oxygen transport in Tibetans, as part of their adaptation to high altitude10. Recent 

genomic studies have reported that β-globin haplotypes of the adult hemoglobin (β subunit 

encoded by the HBB gene) and γ2 subunit of the fetal hemoglobin (HbF, γ2 subunit encoded by 

the HBG2 gene) have been subject to a genetic selection in Tibetans [11]. This suggests that 

variant / modified hemoglobin's transition from HbF to adult hemoglobin could be a beneficial 

factor in high altitude adaptation1. 

Hemoglobin affinity due to oxygen 

The role of hemoglobin affinity for oxygen in its transportation at high altitudes is complex and 

it is not only based on the arterial oxygen saturation. Arterial oxygen saturation is largely a 

reflection of alveolar function and does not indicate an affinity 
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increase for oxygen, which is correctly measured by deriving its P50 value, the oxygen partial 

pressure in which the hemoglobin is saturated at 50% with oxygen. In addition to a high affinity 

of the mutant hemoglobins, several physiological variables, including 2,3- diphosphoglycerate 

(2.3 DPG), temperature, and pH, can increase the hemoglobin affinity with oxygen and therefore 

decrease the P501 value. Likewise, a higher proportion of HbF, which has reduced the interaction 

with 2.3 DPG, could also increase the affinity of hemoglobin-oxygen. 

Considering Morpurgo's reports in 1976, it was regarded that the presence of a high hemoglobin 

affinity for oxygen could be a constitutive element in the Tibetans' adaptation at high altitudes2. 

Thus, in order to verify whether Tibetans developed a high hemoglobin- oxygen affinity as part 

of their genetic adaptation, a study was conducted which measured, directly and indirectly, the 

P50 of Tibetan individuals living at different altitudes. In this study, Aymara and Caucasian 

individuals who live in the Andean region (La Paz, Bolivia) with an altitude of 3,600 to 4,000 

m. a. s. l. were also considered. 

 

P50 measurement 

A cohort study was carried out in 15 native Tibetans living at 3 different altitudes, the Tibetan 

plateau in China, India, and USA., with altitudes that range from 1300 m, 1730- 2300 m, and 

4320 m respectively. The individuals’ age range in the study was from 30 to 75 years. Four non-

Tibetan volunteers were the control group and additionally, 29 Tibetans, 25 Aymaras, and 5 

Caucasian residents at high altitudes (in Bolivia) were part of the fetal hemoglobin (Hbf) 

assessment study (Chart 1). 

 

Chart 1. 

Demographic characteristics 

 Salt Lake 

City,UT, United 

States 

Srinagar,Jammu 

& Kashmir, 

India 

Huashixia, 

Qinghai 

province, China 

Height 1320m 1730m 4320m 

Individuals 5 5 9 

Tibetan/ non- 

Tibetan 
5/0 5/0 5ª/4 

Men/Women 2/3 2/3 8/1 

Age range 40-77 37-70 23-66 

a: inclusion of 29 Tibetans, 25 Aymaras and 5 Caucasians from La Paz, Bolivia 

(4000m.a.s.l.) who were part of the HbF assessment study. 

Source: Blood Cells, Molecules & Diseases 2014; 53(1-2):27-29. 

 

5ml sample of peripherical venous blood were obtained prior to informed consent and collected 

from the antecubital vein in ACD tubes. The blood assessment of Tibetan inhabitants in Salt 

Lake City, USA was carried out using a Hemox Analyzer (TCS Scientific Corporation, New 

Hope, PA). The vein blood gas was carried out using a Nova pHOx (Nova Biomedical, Waltham, 

MA) in Huashixia inhabitants from Qinghai, China and the GEM Premier 3000 

(Instrumentation Laboratory, Lexington, MA) in Srinagar inhabitants , India; finally,  the 
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hemoglobin and Hbf (Fetal hemoglobin) variations were done through HPLC (High-

Performance Liquid Chromatography). 

The P50 normal range was of 22-28 mmHg using a Hemox Analyzer and of 22,6 - 29,4 

mmHg using the formula described by Lichtman12. 

 

Results 

The study carried out showed evidence of P50 normal ranges in highlands inhabitants, 

regardless of their arterial oxygenation measured by a finger pulse oximeter. 

In the same way, through HPLC, hemoglobin variations were not detected in any of the 

individuals; besides, the Hbf was less than 1% in the 19 Tibetan individuals. The HPLC 

done in the additional individuals, 29 Tibetans (Huashixia 4.320 m), 25 Aymaras, and 5 

Bolivian Caucasian residents in La Paz city (3.800 m - 4100 m), showed a HbF less than 1% 

(HbF mean 0,45%, SD 0,14). (Chart 2). 

 

Chart 2. 

Hemoglobin and P50 in highlands inhabitants 

Geographic 

Location 

P50 (mmHg) 

(range) 

HbF% 

(range) 

HbA2% 

(range) 

Hb (g/dl) 

(range) 

Salt Lake City, 

EE.UU. (1320m) 

 

22,35-25,16 
 

0,2-0,3 
 

(range) 
 

12,0-13,7 

Srinagar, India 

(1730m) 

 

22,72–26,38 
 

0,5-0,8 
 

1,8-2,3 
 

11,8-15,3 

Huashixia, Chi- 

na (4320m) 

 

25,74-25,99 
 

0,3-0,7 
 

2,3-2,7 
 

13,8-19,3 

Non-Tibetan 

controls (4320m) 

 

25,42-26,01 
 

0,3-0,7 
 

1,5-2,6 
 

15,3-17,8 

The non-Tibetan controls include 4 undetermined volunteers, 25 

Aymaras and 5 Bolivian Caucasians. 

Source: Blood Cells, Molecules & Diseases 2014; 53(1-2):27- 29. 

 

CONCLUSION 

In contrast to the existence of reports of an increase in Hbf in individuals exposed to hypoxia 
13, it was possible to demonstrate that the Hbf quantification was normal in 29 Tibetan 

individuals living at 4.320 m, 25 Aymara, and 5 Andean Caucasian residents. This result 

coincides with a normal HbF report in individuals with Chuvash polycythemia which has an 

abnormal sensitivity to the hypoxia due to a von Hippel-Lindau (VHL) genetic mutation. 

The last one carries an increased hypoxia sensitivity at low altitudes14. A hypobaric 

environment adaptation implies a series of complex physiological responses that aim to 

assure adequate oxygenation to the cellular level. Although a high hemoglobin- oxygen 

affinity had been set as an advantage at high altitudes15, it has been concluded that, first, the 

hemoglobin-oxygen affinity is not altered in highlands inhabitants, and second, probably 

other adaptive physiological mechanisms are responsible to assure appropriate oxygenation.  
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