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Chagas Disease in Ecuador: Evidence for Disease
Transmission in an Indigenous Population in the
Amazon Region

Martha Chico H/*, Carlos Sandoval, Angel Guevara E, Manuel Calvopina H,
Philip J Cooper, Steve G Reed*, Ronald H Guderian

Departamento de Investigaciones Clinicas, Hospital Vozandes, HCJB, Casilla 17-17-691, Quito, Ecuador
*Corixa Corp, 1124 Colombia St. 464, Seattle, WA 98104, USA

Two well-defined synthetic peptides TcD and PBRre used in a sero-epidemiological study for
the detection off rypanosoma crummfections in an indigenous group in the Amazon region of Ecuador.
Of the 18 communities studied along the Rio Napo, province of Napo, 15 (83.3%) were found to be
positive forT. cruziinfection. Of the 1,011 individuals examined 61 (6.03%) resulted positive. A preva-
lence of infection of 4.8% was found in children aged 1-5 years. The prevalence of infection increased
with age, with adults 50 years or older showing a maximum prevalence of 18.8%. Autochthonous
transmission ofT. cruziis present among this isolated indigenous population.
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Recently, a new sylvatic focus of Chagas dissommunity of Nuevo Rocafuerte to Francisco de
ease has been reported in Ecuador (Amunarriz ®tellana (a distance of approximately 300 km) (Fig.
al. 1991). In this focus, three Triatominae werd). Along the river 18 dispersed communities with
identified as potential vector®anstrongylus a population of 2,049 inhabitants were studied. No
geniculatus Rhodnius pictipesand R. robustus. migration to this area from other endemic regions
Their feces were found to be parasitizedbypa- for Chagas disease has been documented. The
nosoma cruz{Amunarriz 1991). It is perceived population consists of 85% indigenous Quichuas
that the disease was probably introduced into thend 15% mestizos who have resided in the region
Amazon region due to the large migration of perfor several generations.
sons from other provinces of the country, some of Based on the up-dated census of each commu-
which are endemic for Chagas disease. Howevaenity studied, random samples of 50% of each of
the epidemiological characteristics of the diseagbe 18 communities were selected. All relevant
in the indigenous/native population of this area idata were noted in a specially designed chart in-
unknown. To determine the prevalence and theuding all clinical data, age, sex and race of those
geographical extension of the disease and to dexamined. Venous blood samples were obtained
termine whether autochthonous transmissioh. of from 1,011 individuals. After centrifugation, the
cruziis occurring in the Amazon region, a seroserum was aliquoted and stored in liquid nitrogen
epidemiological survey for Chagas disease wamtil processed.
done on an indigenous population. The results of The study was approved by the institutional
a sero-epidemiological study done on an Amazaethics committee of Hospital Vozandes as well as
nian Quichua population, which had lived for genby the Ecuadorian Ministry of Public Health. In-
erations in an area where acute Chagas disease faamed consent was obtained from all participants.
recently been documented is reported here. To determine the specificity of the assays used,

MATERIALS AND METHODS serum samples were collected from patients in-
) ) o ~ fected with other diseases known to cross-react

Study population The investigation was lim- serologically with crudd. cruziantigen prepara-
ited to an indigenous area in the basin of the Rigns. These included 20 samples from patients with
Napo, in the province of Napo, extending from thenaarial infection Plasmodium vivaxp0 samples
from patients with cutaneous leishmaniakiigh-
mania panamensis20 samples from patients with
pulmonary tuberculosis; 20 healthy subjects from
*Corresponding author. Fax: +593-2-447-263 the endemic area in the province of Napo; and 20

Received 12 September 1996 healthy subjects (Quito) from an area where there
Accepted 23 January 1997 is no transmisison oF. cruzi
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Fig. 1: map of the province of Napo, showing the location of the communities studi€d/f@nosoma cruzinfection.

Crude antigen - T. crugipimastigotes (a Napo poq.s For crude antigerthe antigen was diluted
strain obtained from a patient with an acute infe

tion from the Napo province) were obtained Vi%llqaliocaot;'ngHbg fé)e ;r% SSTQJ:WOfNafcmggn Zp?egna'\r/la-

culture. The parasites were harvested in the expp- ;

nential phase and pen'grifuged at 2000 g for 25 miﬁogr(noiglhlglp ngl/:%sr ?hdg :Sn?ﬁ é;\::epl)legggég%lit))fted
at ‘SC’ ;(vashe|_c|i 7“’;'06 |r:j 0.01 M pzozpha;iggﬁi e of the two peptides (TcD at i§/ml and PER,

ered sa |ne.(p 2),an resus;/)e||’1| edin - ) ( L¢{2.5ug/ml) was diluted in coating buffer and 50
mM Trisma; 2mM EDTA 0.1 mg/mlleupeptin; 100 ;.o '2 4ded to each well and incubated overnight
mg/ml Mega-8) in order to lyse and solubilize th% £C. All ELISA plates were processed as fol-
parasites (Reed et al. 1990). The protein contefg) s éOQJI of blocking buffer [0.01 M phosphate
was measured using the Coomassie Blue BindirE;{J X ’

; ffered saline (pH 7.2) / 0.3% Tween 20] was
Assay (Spector 1978) and the antigen preparatiqly e 1o each W(g" and ?ncubated for 1 hr alt room
was aliquoted and stored at 9@until used.

, ; ; . temperature. The plates were then washed six times
Synthetic peptidesA cocktail of two synthetic .
pepti)(/jes TC|§ a?]d PEPwas used. Theysensitiv- V.V'th wash buffer0[0.01 M phosphate buffered sa-
ity and specificity of these peptides for cruzi line (pH 7.2)/0.1% Tween 20 (Sigma)]. Unknown

infection, the peptides amino acid sequences, a@&rum samples, positive and negative controls, were

the method of synthesis have been reported pre luted 1:50 with wash buffer and ibwas added
ously (Burns et al. 1992, Peralta et al. 1994).  © the corresponding wells. After incubation at

ELISA- TheT. cruzireactive IgG levels in se- '00M témperature for 30 min, the wells were
rum of all the individuals included in this study agVashed five times with wash buffer; then|5f
well as of the controls were measured by standaRfCtéin A-horseradish peroxidase conjugate
ELISA (Voller et al. 1976). The appropriate con{£yYmed Laboratories), diluted 1:10,000 in wash
centrations of antigen, sera, and anti-human serdpiffer, was added. The plates were incubated at
conjugates were determined by checkerboard i0om temperature for 30 min. The wells were
tration. Flat bottom plastic 96-well ELISA platesWashed five times with wash buffer and 100of
(Corning Esay Wash High Binding: Corning Labo-2:2 -a2|no—d|(3—ethyl—b9nzth|azol|ne sulfonate)
ratories, Corning, NY) were used in the ELISA(ABTS) substrate solution [5@ of 50 x ABTS,
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50ul of 1.5% H,0,, 2.5 ml of 0.1 M citrate buffer ~ Age-sex distribution The age distribution of
(pH 4.1); Zymed] was added. The enzyme readhose positive fof. cruziinfection is given in Table
tion was allowed to develop at room temperaturl. Children aged 1-5 years were found infected
for 30 min in the dark. The reaction was stoppe#.8%). The prevalence of infection increased with
by adding 10Qul of 5% SDS and the absorbanceage. No significant difference was noticed in the
of each well was read by an ELISA plate readeiate of infection between males (52.4%) and fe-
(Titertek Multiscan) at 405 nm. For each plate, twénales (47.6%).

positive and five negative control sera were in-

cluded, with all tests done in duplicate. The “cut TABLE |

off” value was considered as the mean * 3 stan-Prevalence of seropositivity fdrrypanosoma cruzi
dard deviations (SD) of the absorbance values frorifection in the communities studied along Rio Napo,

healthy subjects from the endemic area. province of Napo
RESULTS Communities Prevalence (%)
Peptide assayAll test sera which reacted posi- Martinica 5.6
tively with the two synthetic peptides, were also $_oca_f_u_erte 03(52
positive with the crude antigen (Fig. 2). Using the PlpgtLllji?]IChe g
synthetic peptides, none of the negative control Serayiririma 00
were positive, but sera from one patient with tu- g1, vicente i.6
berculosis and another individual from non-en- chirisla 77
demic area reacted positively to the crude antigenggen 75
There were six unknown serum which reacted withpanacocha 75
the crude antigen but were negative with the cock-San Roque 2.9
tail. These six positive sera with the crude antigenSanisla 10.9
had a history of previous leishmaniasis infection Pompeya 5.0
and were not considered positive for Chagas disDescanso 0.0
ease. Paroto 12.9
Prevalence of infection Fifteen of the 18 Huamayacu 3.4
(83.3%) communities studied along Rio Napo wereS2n carlos 12.5
found positive foiT. cruziinfection (Table I). The A Mesa 5.6
’ : S.L. Armenia 14.2

3 negative communities were scattered along the
river with positive communities located on either
side. Of the 1,011 sera examined, 61 (6.03%) were
positive for T. cruziinfection.

TABLE Il

Prevalence of seropositivity f@rypanosoma cruzi
infection according to age

Age Examined Positive Prevalence
(years) No. No. %
" | 1-5 42 2 4.8
2] . ! 6-10 130 2 15
< . 11-19 272 12 4.4
" - H 20-29 215 6 2.8
200 | : 30-39 148 7 4.7
2 i H 40-49 101 13 12.9
‘6%06' ! ! i 50-59 69 13 18.8
5 | i 60+ 34 6 17.6
4 I :
P I s b SEERERIL S
SEL I ENLI L
A B C D E F G H | J K L DISCUSSION

Study groups

The finding of serological evidence fbrcruzi

Fig. 2: scatter diagrams using the cocktail of two syntheti&mecuon in a non-migratory indigenous p.op.ula-.
peptides for those infected with malaria A, leishmaniasis Btion suggests that autochthonous transmission is
tuberculosis C, healthly individuals from non-endemic areajccurring. The preva|ence of infection was simi-
D, from endemic area E and the unknown sera F ; and usifgy in ]| positive communities along the Rio Napo.
the crude antigen for those infected with malaria G, Ielshmal-_h | f thi dv h differ f h
niasis H, tuberculosis I, healthly individuals from non-endemic! '€ results of this study, however, difter from the
area J, from endemic area K and the unknown sera L. original serological survey in which the technique
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of hemo-agglutination was used and where no evzolombia (unpublished observations). Cross-re-
dence ofT. cruziinfection was found (Lazo 1985, activity with sera from leishmaniasis patients was
Defranc 1987). It could be that the present methaubt seen in this study, which is in agreement with
used is more sensitive for the detectionfotruzi a previous study reported from Brazil (Peralta et
infection. al. 1994).

The age distribution of seropositivity far. The results of this study suggest thatcruzi
cruzi suggests that there is a constant exposurelwdis existed for many years in this tropical zone
the population to parasite transmission; seroposind that it was not introduced recently by the mi-
tivity increased with age. Active autochthonougration of positive individuals from other prov-
transmission is also suggested by the finding ofces. As children with acute and chronic infec-
positive children aged 1-5 years. This is furthetion are routinely identified, it is apparent that ac-
supported by recent observations which have doctive transmission of the parasite continues to oc-
mented acutd. cruziinfection in children in this cur (Amunarriz, per. com.). Serological surveys
area (Amunarriz et al. 1991). using this synthetic peptide-based assay are cur-

The high rate of infection suggests thatently being performed in other putatively endemic
peridomestic rather than sylvatic transmission ieegions of Ecuador and should provide important
most important. Adult and nymphal stages of theaseline information for the National Control Pro-
three sylvatic species of triatomine bud,. gram for Chagas disease.
genlcu_latusR. pictipesandR. robustudnaye been REFERENCES
found in the houses of these communities (unpub-
lished observations). It seems that these sylvatfinunarriz UM 1991. Enfermedad de Chagas; primer

species have successfully adapted to a domestic /00 amazonico, p. 27-36. IBstudios sobre
habitat. Patologias Tropicales en la Amazonia Ecuatorjana

Cicame, Pompeya, Ecuador.

O.f'the 'ndIVIdl.JaIS serolqg!cally pOSItlve for Amunérriz UM, Chico ME, Guderian RH 1991. Chagas’
cruzi infection, eight had clinical evidence of car- * jisease in Ecuador: a sylvatic focus in the Amazon

diac involvement (Amunarriz, per. com.). Studies  Region.J Trop Med Hyg 94145-149.
are in progress to determine the prevalence ®&urnsJM, Shreffler WG, Rosman DE, Sleath PR, March
chagasic cardiopathy in this area. In the province CJ, Reed SG 1992. Identification and synthesis of a
of Loja, 50.1% of those with chroniE. cruziin- major conserved antigenic epitopelofpanosoma
fection presented with cardiac abnormalities con- cruzi. Proc Natl Acad Sci 89239-1243.
sistent with Chagas disease, 11.1% of patients p@ueagl;%nfz?mgégdsdi cl:%%-asEztrl:fgopfc?&?necgﬂgﬁi'gﬁl
. o o ) ,
ig:’gﬁd(évlljtgvrg?%eosggtlg%gss?;d 40.8% with mega p.151-161. IrLos Probler_nas de Salud en el Ecua-
The first diagnostic of Chagas disease in Ec- g(;rr],llifgng'recc'on Nacional del Seguro Social
uador was made in 1929 in the province of Guay%francpM 1987. Prevalencia de la Enfermedad de
(Defl’anC 1987) Slnce then ISO|ated cases Of bOth chagas en el Ecuador: informe 1983-19Bév
acute and chronic cases of Chagas disease haveEcuat Hig Med Trop 3713-47.
been reported in the provinces of El Oro, Guayasazo RF 1985. Ecuador, p. 413-427. Factores
Manabi, Loja and Los Rios (Lazo 1985). Still, no Bioldgicos y Ecolégicos en la Enfermedad de
systematic epidemiological evaluation has been ChagasVolume 2. OMS'y Servicios Nacional del
made to determine the actual status of the disease ggsg&isc-a'\ggztggﬁtig; Salud y Accion Social,
ILTStehcliS iioijhr;tsrys'tzg)e/ Sﬁ/ :sths:g:vzzp:febg absoetcrj] Iill'é%ﬁ eralta JM, Teixeira MGM, Shreffler WG, Pereira JB,

specific and sensitive and would be an appropriate SBiuSrnszl\éhsalgztg P(Ti’ssggg Sbc; 12?]%?56@'?&9;5 i

investigational tool in sero-epidemiological sur-  jnmunosorbent assay using two synthetic peptides
veys in other parts of Ecuador. as antigens] Clin Microbiol 32 971-974.

Strain and parasite antigen differences in threed SG, Shreffler WG, Burns JM, Scott JM, Orge MG,
parasite, which may cause differential reactivity Ghalib HW, Siddig M, Badaro R 1990. Animproved
between endemic populations of different geo- serodiagnostic procedure for visceral leishmaniasis.
graphical regions, are known to exist. The finding Am J Trop Med Hyg 43%32-639. ,
of equivalent reactivity in this study and in anothepPector T 1978. Refinement of the Coomassie Blue
independent study conducted in Brazil (Peralta et ?fzthlof;f protein quantitatioAnal Biochem 86
?I' 1994)’ suggestslthat thls assay may also _be u'\;/%iler A, Bartlett A, Bidwell DE 1976. Enzyme immu-
ul in other endemic regions. The two antigens

. o noassays for parasitic diseaségns R Soc Trop
were also recognized by 25 positive sera from \joq Hyg 76 98-106.



