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¡lbstract.Ciudiovascular and cnergctic rt:s¡rouscs irt rcst, during 30 nriu of cxcrcil;e
(nrr:chanicirl outpul: I25 rvrrtts) aurl f'or a sullsc«¡ucrrt lccovcry ¡rcriod of 5 t¡tir¡ tvc¡c
conrpnrctl in tu,o firor¡l)s, circh c«rnr¡rrisiug 2l'residcnts nt annltitrtdc of'2.850 ¡n, O¡rc

Broup \\'¡rs in thc asynr¡rto¡uatic phasc of (.lhugas'tliscasc rvith ¡rositivc scrological tcst:;
tor 'l'. cruzi, rvlrrrrc¡rs tl¡c othcr rv¿rs rvit horrt Chirgirs'd iscasc (ne gativc scrological tcsts),
'l'hc trvo gl'oups rvc¡'c si¡nilar as rr:¡¡arrls.ir¿¡c, rvcil¡ht-lilr:-lrciItrt, blood pár:rn¡ctcrs,
¡lutritior¡al st¡rtus ¡rrrcl hcnrt a¡rd lung f'unctirlns, inclutlirrg hcart ¡'atc and frontal plunc

Ql(S axis clctcr¡rti¡lirtio¡rs.
At rcst, thcy clif'fcrcrl in that ¡rr¡r.ri¡¡lrrl ¡rn«l n¡inir¡ral arlcrial blood prcssulcs wcrc

sliglrtly [rut signif icirrrtly lorvcr irr thcgrrru¡r rvith (:lrag,as'¡rositivcscrological tcsts tltirtt
it¡ lhc controls. l)rrrirr¿1 cxercisc ¡¡¡¡l ¡gsovcr'!, tlrc unly tliffcrcrrccs l¡ctrvcc¡t tltct¡¡ ¡t¡l«l

tl¡c r:o¡rtrols rvcrc tlr¡rt lhc:ir ¡rrirrir¡rnl cliitstolic ¡rr tcrinl blood ¡rrcssu¡'c w¿ls significnrrtl¡l
Iorvcr. I¡r at>r;oltrtc vnlucs, thc riscs ir'¡ ¿rltcrial ¡lrcsstrrc cluc tr¡ excrcise wcrc cxactly tltc
saulc irt tlrc trvo B,r'oups. N4axi¡¡ral O, rrptrrkc rvas iclc¡¡tic¡rl in llollr groups, as wíls
cxcrcisc stelrdy strtc VO2.

'l'hcse fintli¡rgs irt«licltc tl¡at llre írsynrplorrrirlic sutrjccts rvitlr Clrlrgas'cliscasc harl a

¡ror¡r¡al rvork capacity and wclc t¡ol af'[cctcrl lry higlr ¡rltituclc.

Iic'l' r¡'orr/.r: bitlcncrgclic strrdics; (-h:rgls' discasc; altitudc, Ilolivi¡r

'I'r'o¡ricul a¡¡d Cc«rg,¡'¿rpl¡i¿iil Mcdici¡rc

I nt rodu ctiorr

'['wcltty four nrillion ¡reoplc arc cslir¡ratcd to [¡c i¡rfestcd wilh T'ry¡t«tte,to,tte cruzi ¿ttcJ

sixty five million livc iu arcas of South A¡uclica to wlrich Chagas'diseaseissndcnric
[].'l'lre itnpact oIthis discasc on hci¡rl f unctiorr cxplains why most nuthors, invcstigat-
ing nrttscular cxercisc i¡¡ such ¡raticnts, lr¿rvc f<¡cuscrl their attentio¡r o¡r the cardiovascu-
lur rcs¡rottses [2-6], rvhercus vc¡'y lcw stuclics huvc bceu co¡rccrned witl¡ workcapacity.

It is inr¡rortunt to cst:rt¡lisl¡ rvlrt:lhcr or not C'lragas'cliscasc rcduccs tlrc cirpircity [or
¡rhysical rvork, sirrcc thc p<.rssibility tlrat tlris capucitv woul«l «lirni¡rislr drtrin¡¡ tlrc
¡rsynll)tornirtic phasc could havc Ír grc¡rt social ar¡d qco¡ro¡¡lic iru¡rlct, bccausc it rvt¡uld
lcirrl lo thc cli¡¡¡in¡rtion of workcls on lhc t¡irsir¡ t¡[ scr«llogicirl rlirta only, as allcatly
--,.-.r:....-l l- -^-r^i-- ^^...-.-:--^ rr-tprirctir;ccl in ccrtain count¡'it:s t7l.

Irr ncltl itit¡¡t, tltcr i¡rllucncc of'high altitrtrlc orr Clr¿rg,a.s'tlisci¡.sc l¡as
kttotv, hccn sl tttlictl, evc¡t,though irrfcsti)(l t;rrll.iccts ¡rrc cnc()untct'(:(l

'l'rtt¡t. t!(t)tr, A'lttl., -18 (/,986) /,50 1.57

¡tcvct', ¿rs [ar :ts rvc

¡¡t irltitr¡dcs up to
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3.500nr, and vectols, u¡r to 4.500nr [8, 9j. 'l'hc cffect of altitudc on work ¡ier[ornrancc
could bc of consc«.¡ucncc iu cou¡rtrics likc llolivia, whcrc half thc population lives at
oltitudes above 3.000¡¡¡. ¡¡url ¡uovcs up and clown frorn tlrc Andean highlands to thc
lorvlar¡ds, wlrclc Chagas' discuse is c¡rclc¡rric.

ln thc [,r'cscnl sludy, lhc cucr¡¡ctic n¡rrl carcliov¡rscular rcspol'lscs to cxcrcisc wclc
conrpared in trvo Brolrps of resirlents in a hi¡¡h-altitude region. One grou¡r rvas in thc
¡rsy¡»t)toruatic stitgc oI Chagls'tliscasc (rvitlr ¡lositivc ser«.rlogical tests for 'l'. cruzi),
rvhcrcas tltc othc:r Broup \vlrnvithrrul (lhnttls'disc:rsc; i¡l rll otlrcr rcst)ücts, tltegrou¡ls
rvcre sinlilar

[!l ¿rt erinls ¡r¡¡d N{ethr¡«ts

§r/¡ir,r'rs 'l ltc sturly i¡¡clt¡rlcd trvo g,roupn u[ 2l ¡rrulc ndults bo¡n and livirrg pernrancntly in Chivisivi, a

villagc locatr:d at 2.850nr irr thc Slpalraqrri vallcy (tli.str ict of l.r l)¡rz in llolivia). 1'hcy rvcrc Quer:hua Iudilns
rvorkitrg itt rgliculture. All tlrc clinic¡rl cxirnrinirti«,r¡s artrl rx¡rcrirncrrts rvcre citrlier.l out in Chivisivi.

()nc ¡Iroup rvns ?'. cru¿i irrfi'strtl, sincc lhc rcsr¡lls of thcir sr:rolrrgical tosls (scc bclorv) rvcre positive. l'lrc
«lll¡er rv¡rs thc control grou¡1, sincc thcilscrologic:rl tcst ¡csults wcrc ncgativc,'l'hs two groups rvil[ be

rcspct:tivcly tcfcr¡crl trr hclotu ns'CIritB¡rs ¡rositivc' ¡rrrrl '('orrttol'subjccts,
All llubiccts cxl¡itritctl nornral physicirl nctivity rutl showcrl no uvidcrtce, citl¡er of discasc on routirrc

cli¡¡icul cxanri¡rltio¡r r¡f l¡ci!d¡1, rvrrig,l¡t, skirr col«rr¡r. systc¡r¡ic artclial ¡rrcssrtrc, nrrd pultrtonarynnd cirtdilrc

the lcclrnical lin¡itations by loc:rl fncilitics. Accordirrglv, llre infcstsd subjccls rvith p«rsitivcscrolog,ical «lata

cor¡ld bc co¡¡sitlcrctl ¡ls ¡rsy¡uFtor¡rllic i¡r all rcspc(:ts
Sutrjecls werc tcslcd ¡¡t rcst for serology. hca¡l ¡r¡rrl Iun¡g frrncliorr, n¡r<l nutlitir¡¡¡i¡l status, antl duling,

cxcrcisc, lry rucusurcrrrcnt of hs¡¡lt rltr:. O, rr¡rtlkc nntl l¡klo«l p¡csst¡rc,

ilcasurcn¡nÁ ot rtst A l¡lood slrrr¡rlr: rvns rl¡'arvrr frorn ¡¡¡r a¡rlccuhilul vcin ft¡r dctcrrni¡¡atir¡rr r¡f tllc
l¡ent¡¡loc¡il trnrl lrctrro¡',lobi¡r conc(rtltiltiorr, irrrrl fur serolo¡¡icirl tests.

lkttntocril und ln'»roglobitt, I lc¡rratocrit rvr¡s ¡rrc¡rsuretl in onc ¡rortiorr of thc sanrple by ccntr¡fug,nt¡on ¡¡t

3.000 rpnr fo¡ 5 nrin nnd tl¡t: hcnroglobirr co¡¡ce¡rtr¡ttiou, ir¡'tlrc cyanructhcrrroglobin techniquc o[ Drat¡kin,
usiug l J obirr itr¡d Y vo n Stu ¡rtla ¡ tl V s¡ruct r o¡rlrotrrr¡¡clc¡ . l'hc ¡ c u¡¡ i¡rdsr of t l¡c slrtr ¡rlu wí¡s scr¡l to l,a l'az, fr¡¡
thc ser olo¡ticrrl tesls,

'l't'sts for 'l', vuzi ittft'stath»t, Snnrplcs rvctc scrcor¡ctl lor urrti-7: crrrzi irntibr¡<tics using inrntutrofluorcs-
cence (l F), conr¡rlctnettt fixation tcst (Cl; l'), crrryrncJiuked i¡r¡¡r¡unosorbc¡rt nssay (El"lSA) nnd iurnruuoc-
lcctrophorcsis (ll!P) nud lhe s¿rnrc hi¡tclr ol 7l cnrzilutigcuiccxtr¡ict.'l l¡c tcsls wcre intcr¡rrctcd as indicatcd
in ¡rrevioussludiesfl0J, l'lrcpositivcdciectionlirnitsrvc¡c l/40ond l/2for ll:nnd CF'f respcctivcly,and thc
linrit extirrctior¡ valuc for [,l.lSA wns 0. I 7. 't'hc I Dl¡ rv¡rs cr¡r¡sitturcrl positivu rvhcn ¡rl lc{rst onc prccipitltion
bnutl rvns prcscnl.'l'he 2l srrra of tlrcinfcstcd grou¡r rvercpositivc forrll thc tcsts(40<i lFtitrcs (320¡0, l? (
ELISAexlinclionvalue(0.4t1;l/2<Cf;¡'titres(l/64:l(lEl,precipitationbands<¡l)¡¡ndths2l
c()ntlr)l Blou¡) ser¡l wcrc trcglrtivc.

Nutrititnulcvthtttion, Skintoldwas¡lcnsr¡rcdlttl¡cb¡cipit¡ll,tricipitnl,sub-siapularundsuprrr-iliacsitcs
rvithnprcctlibt'ntc«lI.angcCalipcrl¡pp¡rrtus(l.au¡eSkirrfokl Irrclustry),tlruslrllowingdetcrnrir¡rtionoflc¡rn
hody trtrss (LllM), accr:rding to tlre cquliior¡ of l)ur¡¡in irrrd lt¡rhrruun I lJ, l]otty st¡rf¡rcu nrca was

c¡¡lculirtetl r¡ccr¡¡ rlinB lo I )¡rbois' t¡¡ hlc.

tuscdwitho¡lcrvhttf)¡rckarrl ol)p¡¡¡'¡¡lus,(nrorlcl 1504A). 1hcvi¡h¡co[thcQl(Snxisinthcfrontal plancwas
calculatcd wit l¡ t lrc Irortt¡rl lc¡r«ls ncc«» rlirrg lo tlrc gr ir plric tcclruit¡uc of ltnilcy arrd Cnbrcru. 'l l¡c axcs loc¡rtcd
¡n th('ttvo lorvt'r t¡uirtltattts rvt:tc l¡¡kc¡¡ ns ¡xrsilivc, ¡rrrtl tlrosc iu rlrc ri¡¡,ht rrp¡lctqrrndrirrrl,ns ne¡¡alivc. ll rvus

asst¡¡¡¡ed th¿rl tl¡c po¡lulaiirrn rvns u<lrnrnlly rlistril¡r¡terl, tlrus ullowing calct¡lation ol'tl¡c arithmctic¡l urc¡¡n.
'l'his wasjustiticrl hy llrc foct that tltr: ítxcs ¡r¡s cx¡rrr.ssctl iu arrglc units.
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Dltx»d tttuial prcsstu'e. l'hcse rverc nrcasurcrl *i,lr ;-ü.;iii;;i.nubry s¡,hygu,nr,,nrin,ri.ii In i¿cnricat
conditio¡rs lor lll pltieuts.

Pulnwnar¡'tunctiou lests, 'l hcse, irrclt¡¡ling rnc¡¡rir¡rcr¡¡cr¡t o[ ¡rulnrorrory volumes, frlrccd cxpiratory florv
ruurl tu¡txi¡¡rll brt'irlhirr¡¡ cnprtcity rvsr0 c()n(luclcd rvill¡ u W¡rr¡crr ¡¡r¡rl (irllius typu sl)¡ror¡¡,:tcr, altcr suhjccts
had bcconrc faruiliar rvith thc nccessary procetlurcs,

lleusurenn'nt,¡ t/rrrirr.g e r r,rcrte As t hc suhjccts lrird rrcvc r cit lrct cyclcrl rr r wo rrt it nlolrt l¡ ¡, iccc, t lrcy l»ccir rnc

nccuslonttrrl to both in ¡rlclirrrinary bor¡ls ol crclcisc duriu¡¡ thc tlrys hcforc thccx¡rcrirru:nl. ln thecou¡sc ol
tlrat period. vltirrus iutcnsilics o[ cxc¡tisc rvclc tcstc(l in o¡dcr to find n rcnsonable lcvcl, i.e.0n cxc¡cisc
porvcr sufficiently lri¿dr to clicit clear res¡ro¡rses t¡ut n«¡l scverc cnou¿¡lr lo risk cnusing lrelrt disordcrs. ¡\
¡rrcch¡¡¡ricll outIul of 125 rv¿¡tts rv¡rs clroscn. I'llc li¡r¡rl cr¡rcrirrrcnt rv¡¡s co¡uluctcd irr tlrc rnorning, O¡¡ tl¡¡t
tlay, the subjeci rvls given lhc usu¡rl h¡ cirkf¡rst; lrc I lrcrr lcstetl in the sittiug positio¡r [or J0 ntirr, during rvhiclr

the ECG clccl¡odcs werc ntlachcd aud thc sphyp,rnotcnsio¡uctcr was adjusted.
'l'he suhject thc¡t ntot¡nictl lltc cyc¡ut ¡r [:t¡rrhcc tnrxlcl, cr¡ui¡r¡rerl witlr n rncclrunically brnkcd crgornclcr.

'l'hcrcstingvnlr¡csoItlrcrliffc¡cr¡tl)arirmctcrsrvcrcnrcasurc«l,ttnrl thccxc¡cisebcglnntl2Srvalts¡lrrllaslt:¡J
J0 r¡rir¡utcs.

O¡ u¡rtake (V0) rvas cnlcrrl¿¡terl by thc opcrr circuit r¡rctlrod: thc sut:jcct brcrthed tlrrouglr il nror¡tl¡l)iccc
¿r¡rd vi¡lvcs co ¡¡¡¡cctcd u'it h t I 20-litcr light-rvcigh t I.)ou¡tlus bng of lorv carbon d iox irJe pcr nrca bility, 'l'hc blg
tvns flusltcrl rvilh expilc<l gns lirr n ¡rrclirrrilurry l¡c¡iotl l¡clorc il¡c ¡rctrrll collcctiorr, ¡rnd tl¡cg,Íts wí¡s lltclr
collcctcd ovcr n 5 tnin ¡rcr iod Ílt rcst, ¡uld lor 2 ruin tlurirrg cxcrcise. 'l hc gas tht¡s collcctcd was pronrptly
suttt¡rlctl u,ith ¡t t¡ghl syr in¡1c Irr«l storctl rivc¡ rut:rc!¡ry. 0, nrrd CO, co¡¡ccntratiotts rvc¡c dctcrnri¡¡ud iu
duplicate accor«ling to the Sclrr¡ll¡¡tler tcchnic¡uc,'lhc volr¡r¡rc of thc hlg wns tnursurcd rvitl¡ a florv¡rctcr
(Atncricrn rnctcr', Cy rrrotlcl). V0, rvns dclcr¡¡lir¡cd twicc ¡rt rcst nntl trvicc d uriug thc pcrio«l lrctwccr¡ ilrc l0t l¡
to 25ih nrinutcs of cxercise.

Maxin¡r¡l systolic and r¡¡inir¡rnltli¡rstolic [llood ¡rrt'l:sure (l'nrnx anrl l'rnirr) wcrc rrrcasured just lrc[orc ¡irs
srtur¡rli¡¡g, so os n()l to (listur h (.)¡ tr¡rlir kt: r¡rc:rsr¡r r:¡¡lrnl. 'l rvo ¡¡t«l¡c t¡tc¡¡sr¡rcnlc¡¡ts wcrg nti¡rlc dur itrg tlrr: fir st

¿¡nd lilt¡l ¡¡ri¡u¡tcs of rccovcry,
ECG rvns c1¡ttirtuousl¡t n¡ortito¡ctl orr ¡: 'l l¡o¡¡¡so¡r lvlcrlic¡rl sco¡lc and rcc«¡rtlcd sirrrrrltancously togclhcr

rv¡ll¡ hlood ¡r¡cssr¡tc.
lvlnxi¡ru¡l O¡ u¡rl:rkc (\'O, rua:r) rv¡rs rstir¡r¡rlctl l¡o¡¡r tl¡c hcart ralc arrrl V0r, irr:cording to Astra¡lrl's

techniquc [?J.
Slrtisticll conr¡rlrisrrns bc(rvcc¡¡ llrc ¡',r'ou¡r rvitlr Clrirgirs'rlisc¡tsc ¡rr¡d thc cot¡l¡ots rvcre rna«tc by tlrc

Strttlcttl l-lcsll lhc ltrvclof p ( 0.05 rv:rs t¡rkcn a.s tlrr: tlrrcsl¡t¡kl r¡f st¡rtistic¡rl si¡¡rrilictncc. Mc¡¡r¡s nlc givcrr :L
s l).

llcsults

I(ibaute li. et il\.

?'ahle I sl¡orvs tltlt tl¡c (.lttr¡¡. ¡lo.s. i¡n(l c(,nll'ol ¡lr ()ut)ri \ycrc conlp¡rlaJrlc for ilgc, wcig,ht,
heigth, body surface flrcir, nutritior¡alsti¡tus (t..llM), and hcmatocíit and hcnroglobin
levels, as well as for all thc vcntilatory parir¡ncters recorded h table 2,

'l'ltc ¡ltean v¡rlues ftlr QllS i¡r thc [ro¡rtal ¡rlluc wclc l¡ot signif icantly diffcrcnt (-l-32.,
in thc Chag. l)os. sutúccts vs * 47" i¡r thc controls). .

'l'hc ECG lcads rculaincd nouual tluring excrcisc in both groups and in part¡cular,
¡¡o prc¡llilture ventl¡ct¡lnr l¡cats werc ot¡scrvcd.'l'hc hcart rate, both at rcst a¡r«l during
exercisc stcady state and rL'covcry, was ¡lot significantly different in thc two groups o[
subjecrs (table J).

['i¡7ure I dcutonstratcs tl¡nt unrlcr all tl¡c cr¡¡rrlitio¡rs ¡ltcílsurc(|, n¡i¡lir¡r¡rl ¡rrtcri¡¡l
prcssure (Prnirt) was significarrtly lowcr iu Llrc Clrag. pos. g,roup than in thc controls.
Irlt.rinlul urtr:ri¡rl prcssur 0 (l)rnax) w¿rs only lt¡wcr i¡r rcsting conditions, i.c. bcforc thc
cxcrcisc tcsl, itttcl nt lltc'5tlr ¡uiu of rccovcry; during cxsrcisct tl¡is trcncl rvils not
statistically significant. 'l'he i¡tcrenrent in ¡rrtcrial pressurc due to cxercise was similar
i¡r botlr g,ror,¡l)s: l'urax incrc:rscd by * 31,(¡ r¡ln¡llg, in tlrc Chag. pos. vs 30.5 in thc
controls w¡lcrc¿ls P ¡uin rose by -{- 2.5 ¡¡ln¡llg in both grou¡)s).
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T¡l¡le t. Ag.cs r url n rrllrro¡ro rnet ric, lrcrn¡¡loloü,icfl I il u(l r¡ rrl rit io¡r¡r I rl¡¡( l f or t hc su bjccts rvit h Chugas' posit ivc

5¡'¡gllrgicll tr'sls ir¡¡d Conlrols (AD: botly su¡lircc ¡¡¡sa csti¡¡¡i¡tctl accortlin¡t lo l)uhois: llt: l¡c¡n¡rtoc¡itl llh:
lrt uroglohin sor¡(:eolri¡lirlni l.ltM: lear¡ borly ntrrss)

S'rr,'yi,cts ;lgr l'/li¡¡ht llaiiltt ¿llr lllt llt l.llil l.ilMln'tiglt
l/ls kg .tn ntl S% kg o/o

Clrlg. pos. nr 33,0 .59,1 163.5 l,ó4 l6.tl ,16.3 49.5 84.4

sD 8.6 4.9 4.8 0.0rt t.2 4.3 _r.e 1.9

Controls nr 28.9 60.0 162. I 1.64 16.3 45.6 49.0 I I .4

st) 9.'t 7.t 4.-1 o.il Lt) 3.1 4.5 5.4

'l'll¡lc 2. Vcrrtilirltrry rl¡rllr lor suhjccts rvitlr ('lrn¡¡irs'¡rositivc sr:rologicll lests ¡rntl (iorrtrr¡ls (l( ll: rcspirltory
¡atcl V'l': titlal voh¡nrcl VC: vitul ca¡tcity; lil(V: expiratory rcscrvc volunre; lllV: inspiratory rescrvc
vt¡lt¡utc; Ir4ltC: ¡rr¡¡xinr¡rl btclthiug cirplcity: Iil.'lt/l: li¡¡ccd cxpinrtory volu¡nc in tlrc lst scc)

¡) NS I{S NS T.IS NS NS NS NS

.§rllect.r /t/l l/'l' YC liltl/ llltt 
^lüC 

t:EYl l:Ettlll/C
ntiit lu,r, lr,r, lnrnr, lr,r, 1,,.,,,*miu't lr,r,r't'' o/o

('hrrg. ¡ros. ¡¡r 14.,17 0..ltl 5.25 2.1:tb 2.ll ló8,7 4.25 El.ó
sD 4.,17 0.t8 0.61 0.52 0.7t t1.7 0.45 t0.0

C(lnlrols r¡r 15.69 0.57 4.92 1.72 2.2? I (r1.4 4.04 82.5
st) 4.27 0.22 0.6t 0.s2 0.5 t 20.6 0.52 7,0

'l'ublc3. lleir¡trntcs(bcats.rnin-l)atrr:st,duriugoierciscstcodystntcan<l«lulin¡¡rccoveryinsubjectsrvitlr
Clrrrg,us' positivc scrokl¡¡icrrl ln:its ¡ln(l co¡llrt¡ls

I53

P NS N.S [.I.S I-J S NS NS Nf; NS

§¿r/úct'ls

('lr¡tll. ¡ros, r¡l

C-otttrol.s

S D 12,7

Irr 69.4

SD 8. I

'l'obte 4,sirows tirut tirc cnerg,ctic tlata, [or t[c two gr<iüp§ úbre Siinilar, As thcir VO,
nlaxnudOru¡ltakcduringtltcsteatlyslntcrvcrcnotsi¿lnificantlydiflbrcnt,theircncrgy
production, cxprcsscd as thc l)cl'ccnta¡,¡c of VO, rnax, was obviou$ly idcntical.

/tr'.rf t'.t ¿,1'r'l'.tt,

(r.5.2 m0.7
2 t.8

132.2

18.7

NS

llecttvcr¡t
l.rt nún Sth tttitt

NS

gll.ó

tes

89.4 112.4

15.4 I t .g

.NS

77 ,g

14.6

N.S
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'l'¡¡t¡lc .1. ttcstin¡1 O, uptuke (V0r), cnlcr¡lntcd V0, runx ol¡tlincrl by Asdtlnntlh ¡ncthorl, nntl cxqrc¡sc stca(ly
st¡tte (\'()¡), in nhsoh¡te r'¡rlt¡cs ¡rutl irr ¡rcrccnlitgcs of VO, nrr;r, irr sulrjcr:ts rvitlr Chagus'positive scrokrgical
tcsls a¡lld cr¡¡rlr0ls

Sub.iect.s

Clrag,. pos. r¡l rJ377

s 1) 0. ¡44

Co¡rt rols r¡l 0.350
s D 0.0e5

/te¡l
/'rr'rrrr'' ttitt I

J'

VOt r,,rr.\'
l.ntint

NS NS

P art rnn:r t-lg

2.57

0.(r3

2.7 5

0.5.1

l/O t trttr.t.k¡¡'t
l.ttti¡i'.,tg''
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0.044

0.012

0.04(r

0.009

I(ib¡tutc F,, et ll,

VOz e.rerci:¡e

/'rrr,rr' tttitil

NS

1.78

0.44

1.88

0.30

P rni

o/o VOz tttü.Y

NS

0.69

0.2.8

0.68

0. l6

NS

)t*x

REST

l.lgr¡re L Maxinrnl (systolic) on«l rniuirual f.iinriuii")'o,r.ii,ri 
'utoo¿ pr.ir,iii: ut rest, <iuring cxercisc slcarly

strtc utld duritrg recovcry, Astcrisks inrlicatc thc lcvcl of st¡¡tistic¡¡l significnrrcc (t: l, ( 0.051 .+: t) (0,01;
rr.. l, < 0.001).
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Bioc¡lcrgctic a¡rd c¿rrcl iovascula¡' rcspon.(;cs

I )i.sct¡ssiolt

l' I t.t's i o I o g i c a I c lm r ac t c r i s t i t:s

Crrrrr¡rnrison tlf (lre values f'or ap,u', rveight nnd si¿.c slrorvs that thc Clrng. pos. and
cor¡lrol srrbjects werc anthro¡rornctrically sinril¡rr. 'ille ratio ol'lcarr botly rrurss to borly
rvcight rvas norural i¡r both grot¡l)s urr<l rv¡rs not suggc:itivc of nt¿rlnt¡tritio¡r.

'l'lrc finclirrg tltat avcragc lrcrno¿lobin rrrd hcr¡ratocrit valucs rvcrc hi¡¡hcr than at sca
lcvcl rvas in accor«la¡rcc rvith thc cx¡lcclcd ¡r«rlycythcnria at high ultitrrtlc.'l'ht¡s, tlrc
ra rrgc oI thc riscs iu I It nnd I lb rvns co nrpl rir lrlc to lhat rc¡loll crl in na tivus of Leldvillc,
locatc<l at nlmost thc sanrc altitutle as C-lrivisi [3-15].

'l'he ventilatory data for thc Clrag,. ¡:os. g¡'oup wcrc si¡rril¡rr to tl¡osc for ttrc co¡rtrols.
'l'his rvts only to llc r:.r¡rcctctl, as tl¡c sl)iror¡rctric cx¡rloratio¡r ha«l bcc¡r chc¡scr.¡ to allr¡rv
urorc reliable elimi¡rntion of subjccts oI vcntilato¡'y insufl'icicncy.

'l'lre averagc ()l(S axis valt¡c i¡r the p«lprrlation \vc cxar¡rincd agrccd rvith tlrat
rcportctl by l(lyrrautl [(r] irr l]olivil¡rs livirr¡¡ irr tlrc lri¡¡hlan«ls.'I'his f in<ling rvas not
sur¡rrising, as 3.000n1 is k¡rorvn to be thc critical altitudc ut which pulrnorrary artcrial
prcssure bcgins tr: riscarrd thc QI{S axis rrti¡¡r':rtcs to thc rig,ht.'['ltc nreit¡t valuc of tl¡is
¡rxis rvas lhc sar¡lc in tlrc trv«¡ grouJ)s oI srrbjccts,

'l-here was ncl rliff'ercnce, citlrcr, in their hcalt ratc írt rcst.'l his agrce«l rvitl¡ thc rcst¡lts
of'othcr authols 14, 17, lti.l rvho f't¡ttnd ¡lo altcrntion in lrc'irrt r¡ttc as lottg its Cltirgitr;'
discasc re¡rrainetl ilsylnl)lorn:ltic, rvhcrcas slorv hcnrt ratc w¡rs rcportcd i¡r forrn:;
al'[ecting thc heart Il8].

N{nxir¡lirl ¡rntl nrini¡¡¡al blootl l)r'csslrrcs rvcrc significantly lowcl in tlrc inf'cstc<l
i¡syr)rl)to¡u¿rtic r;trbjccts tl¡an i¡r lhc co¡rtr'«¡l U,roup. I)nlrrrerc¡ [9.] also rt:porte<l lorvcr
rcsting arlerial t)rc!;rirrrc vnlucs, ultlrouglr otl¡ct str¡tlics I'ailc«l to cr¡r¡fir¡rt tlris lindin¿¡

Ii]. In lltis conr¡uctiorr it is rvolth notirr¡', tlrirt althou¡3h tl¡c «lccrcasc irt rulrxit¡ral ¡¡ncl

¡ni¡rinrnl a rtcrial l)¡'cssu¡ cs f'or¡nd l¡crc rvírri srnall, tl¡c dircctio¡r of the altcratiorr rvas tl¡c
sÍrrne fl!i in pirticrrts ruith cvidcnt cartlio¡lnlhy tlispl:rying lt¡u,irrtcrial l)rcssurc [9-2 ll.

Dter¡¡etic ond utrcliova,¡tulur duto ot llrc exerci.re slcudy ¡¡s¡s
'l'ulile 4 sl¡uws that li'o¡u thc crrcrgctic ¡roint of viuv, thcrc wilti t¡o tlif'[crc¡lcc betwccrr
tlrc Chag. ¡ros. utrcl co¡ltrolsulrjccts, ¡rrrd that tlreir VO, nrax values were vcry closc to
tl¡ose ft¡und [or other I]olivian [arnrcrs [22-]. Itrrrrthclr¡¡orcr the pclints obtai¡retl f'or both
Broups tt'he¡t ltc¿ttt ratc v¡tlucs tltrringcxcrcisc rvclc plottccl agairrst tlrosc of corrcspon-
dirrg VO2 n'c¡c locitlccl on thcslope otrtnincd by Crovcr [4] wtren plotting the ia¡ne
¡rarntuelers, I f irrdirrg which conlir'¡r¡s lltat the cncrgetic and car<liag rcst)onscs ol our
sutr.iccts tvcrc sirnihr to thosc of' r¡orr¡r¡¡l n¡rtivcs of l.c¡rtlvillc rcsiding at 3,100n¡.'l'his
clenrly dcnlonstralcs tllat tl¡c ¡rhysicalc,¡rl¡ircity of'asynrptonrntic paticnts infestcd lly 7l
cruzidid not nltcr ¡rncl that high altitudc did ¡rt¡t afl'cct thcir rcspor)scsr sincc thcy not
only rcs¡rontlcd sirrrilurly i«l il¡c cr¡utrol group l¡rrt also i¡r thc sanrs wÍry as thc¡orn'¡al
subjccts sturlic«l bv othcr ar¡thors i¡r tlil'lbrcr¡t re¡¡ions but at siinilar altitudcs.'l'o our
knorvledge, only Maceclo [7] havc studied workirrg abitity iu asynr¡ltourutic subjccis
rvitlr Cltit¡tts'rliscasc tt sen lcvt:l; likc rrs, lrrr re¡rorlctl nr¡ cliffer«:ncc bctwccn subiecls
rvith the cl¡r'onic forrn oI lhis discasc aud hcllthy subjccts.

'l'l¡c [act that tl¡c l¡cnrt ratc rosc tluring c,rcrcisc in thc ¡rathological grorr¡r t<¡ the sa¡uc
lcvel asinthccontrol group¡Ulrccsrvithrcsultsof nrostoIthcstudicspublished[4, I7.],
rvhich clid not re¡rort I<¡rver heart rates irt subjccts rvith Cha¡¡as'tliseasc. Only Glllo [2]
rccordcd ¿r srnrllcr ¿¡ccclcrntiort t¡f hc¡rlt ratc tlurirrg cxcrciSc, br¡t this [iuding orrly
concenred thrce asynrptonratic strb.iects of the scven with Chagas'discasc studicd.

As clearly clcnronstrated inligurc /, lrtcrirl prcsslrrcs duling cxcrci.se wcrc lr¡lvcr in
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thc asyrnptomatic Chag. pós. group. 'tl¡is rciult agie-cslvitlr tlio§e of Paimóio [,ij who
reportcd variatiorts i¡r mir¡i¡rral artcrial p¡'essure. l¡r the preseut study the fact that
absolute irtcrtrnse during cxcrcise rvas tlrc saruc i¡r thc Chirg. pos. g,roup:rs i¡¡ control
subjects, ntcant thct their respol'¡se to cxercisc rvns nor¡ual. lt should be crnphasiz.cd
that tltesc l¡lodclntc rcductiorrs in artc¡ial I)ressule only lracl statisticr.rl signi[icarrcc in
relnlion to n control grort¡r stttdicrl rt¡rtlcr thc s¡rurc co¡r<litir¡ns. l¡r tlrc ahscucc of a
referencc group, isolated lorv presstrrc v:rlues shoulcl bc intcrprctcrl rvith caution anrt ¡rt
n¡ost [¡e cr¡nsidcrcd ls r)o nlorc tha¡r au alarrrr signal.

'l'ltc 
¡rrcscni sttrdy rcsults nllorv thc follorving conclr¡siorrs to be rlrarvn about thc

asyttt¡rtorttatic subjccts rvith positivc 'l''. c'ruzi serological tcsts: l) tl¡e altitudc dirl ¡rot
¿r[[trct thcir rcst)o¡¡scs ttt cxc'rcisc, sincc thcy lcscrrrl¡lcd tlrc¡sc of ¡rorn¡al sutrjccts livirrg
at ll¡e sa¡lrc altittrdc; 2) cxercisc clirl ¡lot scn.sitizc nny p:rlliculi¡¡r c¡rrdia«: rrr cncr¡1r:tic
rcspotlsc, so that a dif t'icult costly cxclcilic tcst clous not sccnl t(, be oIi¡rtr.rcstl and 3)
tltr:ir rvolk crtpircity rlirl not altcr. Consct¡ucntly, any clirninatit¡¡¡ oI usynr¡:tornltic
rvorkcrs bitsctl on scrological duta only is lrhitrary and unjustil'icd. I'[orvevcr', ns tlrc
cvolutiot¡ ol Cltagas'disease is un¡rrcclictablc, r'cgular clinic¿¡l cx¿ltni¡ralio¡rs may bc
t'cco¡lln¡c¡ttlctl ft¡r suclt ¡raticnts, ¡rllticrrlir rly IiCG a¡rd ¡r ltcrial l)rcssure ¡r'¡casrrre¡r¡cnt,
[or detection of possiblc Clrag,as' disc.¡rsc carcliopntlry.

Wc arc g,rntef ttl to l)octo¡s I'. llturr (lNSl.f M), (;. r\¡rtUz.i¡n¡r (lBll^), nrrrl S¡rir:lvo¡¡cl (lllllA) tor tlrcir hcl¡r
iu ctrrtdrrctirr¡¡ this struly; to [)octt¡r A. Vnlc¡rci¡¡ ( l)ivisiorr of lipittcrrri<rloliy. M iuistry oI socinl l'rcvisir¡¡¡ a ¡¡<l

l)uhlic llellllr. [.¡r I'¡v,llolivi¡r) l'orc¡ritlcuriologicll iulorrnntiorrontlrcvillagco[(]l¡ivisivi,a¡¡tllr¡ l(. Vi«lca,
C. (lnn¡ircho, ll. N'liguez. [i, C¡rcc¡'cs. f'. Orte¡¡n nnrl lJ. l,c¡¡¡t:src fr¡¡ thcir sustaincrl tcchrric¡¡l assislar¡cc.

'l Iris stttdy r\'.ts sul,l¡ottcrl l)y Etnt¡ts fiotu tltc l'¡ench Mi¡¡istrics f or Foteign Alfnirs ¡r¡rrj llcsearcl¡ ill¡rl
lrttlustry (Er¿¡¡¡t no. lDVl)/tll-1.-1423), tlrc llel¿¡irru liNllll (grlrrt ¡¡tr l-5.ó01-tlll;), rnd lil:C (gront ¡¡o
1'S 1)-lll-02411ltS).
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