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Summary - The authors present some epidemiological data (¡nfestation rates for houses
and triatomine vectors) concerning Chagas' d¡sease in Arequipa region (Peru).

lsoenzymic analysis ol 39 Trypanosoma cruzi stocks from this region shows a pre-
dominance of stocks related to Miles'zymodeme 1 and to ¡soenzymic strain 1e. Four stocks
were mixtures of isoenzymic strains 1e and 2. Low ¡soenzym¡c var¡abil¡ty of the stocks from
this region can be explained by a founder effect.
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Chagas' disease is known among populations living on the Pacific side
in valleys around Arequipa (Peru), but epidemiological data concerning
this region have not yet been published, and there does not exist any
isoenzymic data concerning Pacific side f. cruzl stocks.

We present here epidemiological and isoenzymic data on T. cruzi
stocks from the Arequipa region.

Material and Methods

l

Triatomine bug sampling places: Triatomine bugs (all of them Triatoma
infesfans) were collected from 3 valleys with different altitudes (2000 m,
1500 m, and 6C0 m), and 35,60 and 110 km far from Arequipa town
(Fig. 1). We collected the Triatomine bugs from at least 10 houses in each
valley.

Sample preparation of T. cruzi stocks: Parasite isolation was carried
out according to Tibayrenc et al. (1982). Sample preparation for isoenzymic
studies was performed according to T¡bayrenc and Le Ray (1984).

lsoenzymic electrophoresis : 5 enzymes, corresponding to 7 genetic
loci, were considered : malate deshydrogenase (oxaloacetate decarboxy-
lating) (Nadp+) (E.C.1.1.1.40, ME), malate deshydrogenase (E.C.1.1.1.37,
MDH), phosphoglucomutase (E.C.2.7.5.1, PGM), phosphogluconate deshy-
drogenase (E.C.1.1.1.44, 6PGD), and glucose phosphate isomerase (E.C.
5.3.1.9, GPI). Cellulose acetate electrophoresis recipes are described else-
where (Tibayrenc and Le Ray, 1984). We used as reference stocks the
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Tehuentepec (isoenzymic strain
strain 2a) (Tibayrenc and Le Ray,

1e) and Tulahuen strains
1 e84).
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Figure 1.

Sampling places of Triatomine bugs:Vitor, Sihuas and Majes valleys.

Results

Table 1 presents the epidemiological data. The same number of houses
was visited in each valley, and the total number of collected triatomine
bugs in each valley was roughly the same. The rate of infected houses
was higher in Sihuas valley (60 per cent), corresponding to the highest
rate of infected triatomine bugs (54.8 per cent). ln these regions, the
Health Ministry organized fumigation campaigns and this may account
for the low infestation rates in some places.

Ep¡demiotogtcat data ot rrypano.ror, 
"rrr,llr1ti",'lo" 

,r, 3 vatteys trom Arequtpa regton (Peru)

Valleys
Number

of houses
Positive houses Number

of triatomes
examined

Positive triatomes

examined Number Number olo

Vitor 2000 m
Sihuas 1500 m

Majes 600 m

14

10

15

4 285
6 60.0

4 26.6

181

19s

182

21

107

17

11.6

548
9.3

Thirty-nine T. cruzi stocks have been studied for isoenzymic patterns,
4 from the Vitor valley, 31 from the Sijuas valley and 4 from the Majes
valley. All stocks showed patterns similar to these of the Tehuentepec
strain, except for 6PGD which exhibited a 3-banded pattern. Four stocks
(10 per cent) were a mixture of isoenzymic strains 1e and 2, as revealed
by GPI patterns (see Table 2 and Fig. 2).
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TABLE 2

lsoenzymic data ol Trypanosoma cruzi stocks
from Arequipa region (Peru)

Valreys ,rNil:i:ri

Vitor 2000ma.s.!. 4 4 0

Sihuas 1500 m a.s.l. 31 29 2

Majes 600ma.s.l. 4 2 2

stocks 'le 1" & 2

Enzymes I e* Pe ru 2*

=GPI III

Zymostrains

ISOE N ZYM IC ST RAI N S

m ixtu re

III
MEIII

III
MDHIII

PGM

I
I

I _

óPGDH I 
=

x Classification according to Tibayrenc and Le Ray (1984).

Figure 2.

lsoenzymic patterns of T. cruzi stocks collected in the Arequipa region (Peru)
compared to isoenzymic strains 1e and 2 (Tibayrenc and Le Ray, 1984).

Discussion

-I

Despite fumigation campaigns, the infestation rates remain high in
some places of Arequipa region, making Chagas' disease a real problem
in this area. All stocks but 4 mixed ones are related to the Tehuentepec
strain, which is closely related to Miles' zymodeme 1 (Miles et al., 1977,

65

I
I



1980; Tibayrenc and Le Ray, 1984). This low isoenzymic variability can be
explained by a founder effect: Peruvian T. cruzi populations on the Pacific
side would be more recent than their Bolivian counterparts, which usually
exhibit a higher variability (Tibayrenc et al., in press).

The frequent mixture of different isoenzymic strains in the same Triato-
mine bug'was also observed in Bolivia (Tibayrenc et a/., submitted).

Heterozygous strains seem to be more frequent at low altitude in Boli-
via (Tibayrenc et al., submitted). Though it is impossible to perform a
statistical test (too small effective number), our data are consistent with
this fact. The highest frequency of isoenzymic strain 2 (the most hetero-
zygous one) was in Majes valley, at the lowest altitude (600 m).

Additional studies are in progress to establish the taxonomical signifi-
cance of Peruvian stocks.

Etudes isoenzymat¡ques el données ép¡démiologiques concernant Trypanosoma cruzi
dans la région d'Arequipa, Péru.

Résumé - Les auteurs présentent certaines données épidémiologiques (taux d'infesta-
tion des maisons et des tr¡atomes vecteurs) concernant la maladie de Chagas dans la
région d'Aréquipa (Pérou). L'analyse isoenzymatique de 39 stocks de Ttypanosoma ctuzi
de cette région montre la prédominance de stocks apparentés au zymodéme 1 de Miles et
á la souche isoenzymatique 1e. 4 stocks se sont révélés étre un mélange de souches iso-
enzymatiques 1e et 2. Un effet fondateur peut expliquer la faible var¡ab¡lité isoenzymatique
des stocks de cette région.
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