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ECO-EPIDEMIOLOGICAL ASPECTS OF Trypanosoma cruzf, Trypanosoma rangeli AND THEIR
VECTOR (Rhodnius pallescens) IN PANAMA

Ana Marda de VASOQUEF, Franklyn 15 SAMUDIO, Azel SALDANA. Hector M. PAZ & José E, CALTADA

SUMMARY

The eco-epidemiology of T cned infection was investigated in the Eastern horder of the Panama Canal in Central Panama.
Between 1900 and 2000, 1110 weamines were collected: 1050 wiatomines (94,05 from palm (rees, 27 (2.4%:) from perierban
habitats and 33 (3.0%) inside houscs, All specimens were identified ag 2 pallescens, There was ne evidence of vector domiciliation.
Salivary wlamdy from 38007, palleseens revealed a v panosome nateral infection tae of 7.6%:, while rectal ampoule content from 373
triatonmines was £3%. [soenzyme profiles on isolaed typanosomes demonsicated that B5.4% (n = 88) were T cruzf and 14.6% (n =
153y were T rangeli. Blood meal analysis [tom 829 8. paflesceny demanstraled a zoophilic vector behavior, with opossurns as the
preferential blood seurce, Scroprevalence in human samples Troem both study sites was less than 2%, Our resulis demonsieate that T
crg survives in the ares in balanced pssaciation with B pallescens, and with several different species of mammals in their natural
niches. However, the area is an imminent dsk of infection for its population, comsequently it is important o implement a communily
educational program reganding disease knowledpe aml conteol measures,
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INTRODUCTION

The protozoan Trypanosama cruzi is the ctiologizal sgent of Chagas
disease, an neurable, chronie, and incapacitating condition alflicting
millions of people in Central and South America®®. The disease is 2
zoonosis in which the parasite is transmitted 10 bumans through Lhe feces
of blood sucking miatoomine bugs. Because of @ higher risk of exposues
o infected wiatomines, infection is primanly present among pecple who
live under poor conditions in rural settlements, The extension of urban
areas inlo netghboring forests, the anginal sylvatic ecotope of The vector,
his mesulicd into the emergenee of the infection 1o perivrban arcas,
Furthermore, neral-urban migration of peopls has led t the urbanization
of an originally rural disease’.

Ten different trigtoming specics have been described from Panama.
However, the principal vectors of Chagas disease in the country are
fhednins patlescens and Trictoma dimidicra'™", R pallescens is also
the wector of Trvpanesome rangell, @ non pathogenic Cypanosoms
transoltesd through the saliva of tnatomines, that i= endemic in Panama.
Though with diffevent geagraphic distribution and with different
irypancsome infection rates, a previous stedy canducted three decades
ago demonsteated that both vector species are highly prevalent in certain
regions of lhe country. Neverlbeless, there is a lack of recen data
regarding wristoming prevalence and its natural infection rates with
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Triatoming specics are highly adapted o their natueal ecotope, A
close association of B pallescens and T dimidiara with palm rees,
particularly with the widely disteibuted “corozo royal palm tres”, Afales
butyrecea has been observed in Panama®™® Several natural maminal
reservoirs for T crugd have been deseribed in the countty, opossums
being considersd respomsible Tor the maintenance of the sylvatie cyele
of the disease**. 1t must not be overlooked that beman activities in the
terest interface and within the forested area, including deforesiation,
may lead 1o changes in the ecology of the veetor, thus affecting the local
epideminlogy of Chagas disease in the arew

Chagas disease has boen deseribed in Panema since 19319 4
previous seroprevalence survey carmied out by SOUSA & TOHNSON,
showed that anti-T croved antibodies were present in several parts of the
country with a prevalence ranging from 3, 149 o 21.5%: Since then. na
information has been published on the prevalence of human
Irypensomiasis i the country, Fowever, svaluation of epidemiological
data passively gathered from patients anending Mational Care Centers
during the last decade, suggesis an increased morbidity ol Chogas
disease,

A sipnicant reduction in 7ot ransmission bas ocoureed incertain
Souoth American Cone countries as a result of an aggressive insecticide
spraying campatan to evadicate doenicitiary vectors®. To what cxtend
this experience can be extrapolated w countries with different eco-
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epidemiological silwations and where Chagas dissase remains a persistent
prhlem, as in the case of Panama, bas not been evalusted.

The Ministry of Health of he Republic of Panama is now in the
process of defining a MNational Chagas discase Conlral Program, which
includes frec of cost disgnoses and teatment when necessary, Thus,
there is an urgent need for recent Information so that local authorites
ey plan new and eflective strategios 1o schieve this goal. Contrel
siralepies will strangly depend on 2 better understanding of the bialogy
of the insect population, as well s on all the various seological aspects
wwvalved 1 the transmission of T2 erugl within the different regions of
the country, An accurale assessment of T cregd and T rangell reparding
specilie hosts, reservoirs and vectors is considered an essential componant
For new contral strategics.

The aren selected for the present study is located in the central negion
of Panama. next to the Canal Reserve Forested Area. Previous studics
conducted more than theee decades apo, deseribed (his region az endemic
for T ereczi infoetion, Doe 1o the increasing number of inbabitants, and
therelare 1o the construction of new facilites, the grea bas experienced
considerable ceologival changes. The objective of the present sludy was
to evaluare the present coo-cpidemiological sitnaton of T7 cruei infection
witliin these pacticular sites, Dat will provide recent information to the
Fanamanian government for effective contrel measures.

MATERIAL AND METHODS

Study site: A simple noo-steatified random survey in 716 dilferent
houses (90% al the tolal), in the settlements of Busnos Aires (o= 368)
and Agua Bendita (n = 348), was conducted as part of an eco-
epidemiological study on Chagas disesse carried out during 1999 and
000, These two adjacent periurban neighborhoods within the
Community of Chiliore are localed on the Bastern boeder of the Panama
Camal, 50 km Nortks of Panama City, the capital city for the Republic of
Panzma. Buenos Aires and Agea Bendita had an estimnated poapulation
af &0 people in year 2000, considered o be 15% of the 1otal population
in Chilibre County, The first sellaments were established 60 years ago,
mostly for Panama Canal workers, Thirty yeers age, 2 siudy in the
Chililwe region described the domestic and peridomestic presence of B,
palieseens with high natural wypanosome nfeclion raes™. No up-to-
date information regarding the prevalence of riatomine natural infection
rates o lnman rypannsomiasis in this region is available,

Eop-epidemiological information gathered from the survey
contemplated the evaluation of Chagas disease nsk factors, including
the presence of vegetation and palm trees near houses, and the presence
of domestic and sylvatic animals in the area, Other epidemialogical dats
such fs howsing facilities, tme al residency in e avea, and knowledze
abour the discass and its veotor were also Investigated.

Veedors: Direct search for miatomines was made inside snd ground
houses as well og inosylvane ecotwopes. Conmumunily participation was
valuable for collecting tistomines within the domestic and peridomestic
hahitats, especially ar might. Sylvatic riztmines were collected from
dissected palm trees near the surveyod houses by our Aeld workers, The
number, stapes and location of the collzcted mswmine were recorded.
All hand-colleoted triatomines were taken to the laboratory facilitics in
plastic containers with fler paper for proper identification using a
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standard reference key, Salivary glands and rectal ampoule content from
collected specimens were placed on physiologicul saline and then
micrascopically examined for the presence of parasites. A combincd
intestine-reclum sample [tom leyvpanosome positive veclors was
intraperitoneally inooulated into susceptible white mice (CEW), Twenty-
one days post inoewlation the andmals were bled by cardias puncture
gmd the whole blood was cullured into modified Senckjic's hiphasic
medium overlaid with either saline or 10% FCS Scheinder’s medivm.
Cultures were microscopically examined for the presence of
wypancsomes for at least a 2-month peciod. Massive replication of the
isolated parasites was achicved and lysmtes were stored at =20 °C Tar
[uriher characierization,

Trypanesome {solates: Tsolaed trypanosomes were chacacterized
by meens of socnzyme electrophoresis on cellulose acetatc membranes
as previously deseribed®. The following thres sysiems were used: PGM
2.7.5.1 (phosphoglucommase), ALAT 2.6.1.1 {alanine aminoiransferaze)
and ASAT 2.6.1.1 (aspartate aminotrans(ernse). Tscenzyme profiles were
then phylogenetically grouped using the TAXAN PROGRAM
(Intermation Resources Group, Maryland Biorechnology Institule,
University of Maryland). Local refersnce strains Jor the present study
wers: HLE. 116-B-Clen 4 (T, gruzi reference strain for Panamal and
TrMLMNI551 2 (1 rangeli referenee strain for Fanamal,

Precipiin test: As epidemiological complementary information,
fewding peuerns of the insccts blood sources were determine:d by the
precipitin test®?,

Anti-T. cruzi antibodies assessment: During the Grst year of the
study, blood samples were randomly colleeted from people living in the
surveyved houses. Ant-T7 erugi antibodies wene determined by Tndirect
Inumunofluorescences (TTF). For the second year of the study, secological
tests were pecformed only on residents from houses where triatomines
were seen or caplured. Positive sera samples were confinmed by ELISA
(Wiener ELTS A Chugas test) snd Westamm Blot tests', Adilitional searches
for trigtamines were carried out in thess homes and peridemiciliary siles.

Stativeical amalysis: Slatistical analyses were performed using the
Epi Infe & program. Significance of differences was verified using the
Chi=soueare test,

RESULTS

A tolal of 716 kouses in the Chilibre County, 368 from Buenos Aires
and 348 from Azus Bendita were surveved. Houses in these two areas
accoumted For 3122 peaple (1581 from Bucnos Adres and 1341 fvom
Azua Bendita), There was a mesn ol 4.4 people living in cach house.
Sex amd s distribution was sionilar between the two sludied shes, Mean
residency in the aren was 22 years.

The population’s knowledge of Chagas disease and its vector was
assessed, Half (51.8%) of the people surveved recopnized iralamines
as veetors of Chagas disesse (ransmission, however, ne statistical
significant difference was found between the two aveas studied (54.9%:
Buenog Aires ve 48.5% Agoa Bendiea, p = 0, 220,

Houwsing facilities have been subject to constant improvement,
especially during the last fow years, thus affecting Chagas diseasc
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epidemiclogy in the region. If the two study sites are considersd as a
whole, 36.4% (n= 617 of the woral houses surveved (no= T1&) wene
made of coment with a palvanized roof, 1001% (n = 72) were made of
mixed construction reaterials and 3.5% (n = 25) were of naturs] matseial
{ palm thatch roof and cane walls) (Table 1), A significant difference was
found between the housing freilities in the two stodied sites (p= 0.00034).
Buenos Alres had poorer housing conditions with & greater number al
houses buill of natural materials.

Table 1
Towl number and type of housing Tacilities i two perincban neighborhoods,
Commrnuntty af Chilibee, Panama, 19992000

Arci Toeal [ Pt LA

Buenos Alres 368 302 (B2.0%) 45 (12.2%) 21 (5.79%)
Apua Bendita 343 317 (91,15 27 (7B 4 01 1%
Tl e 619 (Re4%) T2 (1015 25 (3.5%)

1% Houses made of cement and galvanized roof, 2+ Hooses made of mixed
matesials (wood, galvanized or occasionally palm thatch roof); 34 louses
mads of patural matenials (palin tharch coof and walls and dir (oor),

Most howses ot both study sites (95%) were surrounded by haulm
and secondary forest less than 20 melers from be bouse, Among the
rempining secondary forest present in the arca, A. Sulyroced was
predominant, Since the pringipal vector of T crwzi and T rangeli in
Panama, K. pallescens, is primarily sssocisted witk palm teee babitar=
# the proximity of houses o the A, butyracea, was evaloated ss a risk
factor™, In Buenos Aires, 51,69 (1900268) and in Agua Bendita 31.3%
(10 348) of the houses had palm trees less than 100 meters (rom the
howses (Takle 2, A significant difference was found when comparing

the presence of palim wees near the houses at the two studied siles (p =
0.015).

Table 2
Presence of palm wees near ouses in lwo panurban neighboshoods,
comroumty of Chilibee, Paoasma, 19992000

Aren Positive vs total
nuonber of howses

Datanee from howses
<10m 20-100m  =100m

Buenos Aires 223368 (60.6%) 0 150 1
Agua Bendita  138/348 (39.7%) Ll 9y 29
Toul 1611716 (50.4%) 51 248 62

The role which sylvatic and domestic animals participate in the
rransmission of T oz has not been well established ar the study sites,

Sylvatic animals were comman at both sites (Table 3), Opossams,
congidered to be the main reserveic host for T cruzi in Panama, were
among the most common sylvatic animals seen®*. Domestic animals
were also frequent in both locations; dogs were predominant (§2%),
followed by fowls (35.1%) and cats (20,79, Fowls were usually kepl
loose in the yard, Mo significant difference regarding domestic or sylvatic
amimal distribution between both stody sites was observed,

Table 4
Age and sex distibulion as per microhalitat of Rhadaivs patlescens collacted
in rao peruthan neighbodoods, Community of Chilibre. Panema, 1999-2000

R, palleseens Intradomicile Perilomicile  Palm trees Total

Adules 32 7 124 383
Male Il 14 152 217
Female a1 13 133 Léd
Mympl stages ] n 420 626
B - - 45 43
i . - 212 212
3 - - 173 173
E L - . 121 121
Sk - - T T3
Mol speetficd L0 110
Tinal iz 27 L0 |1

Sixty three pali trees wees felled and totally dissecled in search of
triatormine bugs. OF the 43 palm rees Irom Buenos Adres, 73% {36048)
were founid o be positive for riatomnines, while in the area of Agua
Bendita, 93.3% {14/15) were colonized by the insect. An overall of S0/
63 palm fress were Tound o be positive for B pallescens (infestation
index rate = T9.4%). Two coconut palms frees wers also examined, bul
no triatomines were observed. An addinonal palm wee specie, Acrocamia
acutiata, resulted positive for & pallescens nymph and sdult stages,
theugh few in numbers, Animals or animal nests were found o G68%
(34/50) of the triatomine positive palm wees, 75% in Buenas Adres and
S0% in Agua Benditn,

OF the 1109 triatomines collected for the present sidy during 1999
and 2000, 32 (2.9%) were collected inside houses, close 1o the Light al
night. while 27 (2.4%) were found crawling around the heuses, The
remaining 1050 collected triatomines (94,79 were hand caprored from
palm trees (Table 43 All specimens were ideitificd as R pallescens,
except for one identified as Penstrongylus rufondrercudaies, fousnd resting
or an outside wall of a house at the Buenos Ajres shudy sile. The laner is
considered & sylvatic veotor, Only adult wiaomines were collected inside
o areund bouses, no immature stages were found inside houses in either

Talle 3
Presence of sybvatic animals in cwo periurban nelghborhonds, Community of Chilibre, Panama, 1999-2000

Ared Positive vs wwial number Sylvatic animals

of howses Dipussum Mice Bals Monkeys Other®
Buenos Adres JAnal (0409 240 230 294 62 203
Agua Bendila F24348 (9285 215 254 gty 54 269
Total 70716 (93.6%) 456 ins SBiG 12 266

* Included armadilla, sloths and squinels.
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of the two study sites, Tn contrasy, all igaomine slages of £ pallescens
were collected ror palm trees, indicating a 100% colonization ndex
rate (Table 43 Sex and age distibution of B palfescens collected on
palin trees woere similar for both study sies.

Salivary glands from 380 A pellajeeny were exgmined under the
microscope for the presence of trypancsomes, 24 resulted positve (natural
infection rae = 7.6%:). Rectal ampoule content from 373 tristomines
were also examingd; active wypanssomes were seen in 168 of them
{natural infection rate = 45%), Unforunately, almost all triatomines
collected inside and around houses at night by people froms the cormmunity
were Loo dry when handled by our team, therefore was nol possible w
assess infection in lhese specimens. Trypanosomes were recovered from
103 positve tiatomines through mice inceulation and blood culture,
lsoeneyme profiles proved that 85.4% (n = 88) of isolated trypanozomes
were identified as T cruwed and 14.6% (n = 151 as T rangeli.

As a complement 10 epidemiolegical studics, blood meal analysis
was performed in 829 8. pallescens. OF these, 406 (56,29 conlained
sutficient blood for host ientificalion. Mamemalian feedings seeounted
for rost of the blood sources (9395, Marsupials (opossums) were by
farthe prefevential mammalian blood source (82.6%), Specimens feeding
an bas (2.5%), stoths (0.8%) and man (0.4%) were also identified, Only
2.3% of all processed specimens fed on birds or repriles and less than
2% fed on more than one animal (Table 3],

Table 3
Precipitin hicad meal analysis on collected Bfadeing pallescens from tao
perivrhan neighborhonds, Community of Chiliboe, Panama, 1999-2000

Blood souree Mumber G

Mammalian

Tndeterimined 43 9.2
Horinidae 2 0.4
Chiroptera 13 2.4
Dickelphadaee 385 826
Bradypodidae 4 0.2
Sub-total 447 G5.9
Avian 4 i3
Reptilian

Undetermined 1 0.2
Sauria 3 (1.6
Serpenmealia 1 0z
Lrzuble Feeding

Didelphidae + Myrmecophagidae 2 0.4
Didelphidas + Avian 5 1.1

hlanumalian + Amphibian 1 0.1
Analyeed samples 460

Insufficient or digested blood 363

Total 529

During the first vear of the study seralogy by TIF demonstrated that
T3 1%) of 222 samples randomly collected from peeple lving in the
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study area, presenied amibodies against T cruzi. Positive samples
included fve females and two males older than 28 years with serum
tlers ranging from 140 to 1600 People sampled during the second
year of the study were those living in booses where triatomines had
previously heen caprured inside or around the house, and thus considered
e be at high-risk. A toral of 151 samples were callected from both
neighborhaods, 135 samples from Buenos Aires and 16 samples from
Agua Beadita, Scropositivity by TIF was detected in 7 (5.2%) people
from Buenos Aires and in ome (6.25) person [tom Agua Bendita,
indicating an overall seroprevalence of 3.3%. However, when these
positive [F samples (n = 8) were evaluated by ELIS A using recombinant
antigen and Western blot analysis, only three ssmples wers positively
confirmed, thus lowering the seroprevalence to 1L9%,

DMSCUSSION

The process of increasing wrbanization and expansion of agncultural
frontiers into sylvatic areas might generate now public health problems
in Fanama, The migrating population is a1 bigh risk for contracting a
veelor bome disease, such ws Chagas disease. Both siudy siles are next
1o the Panams Canal Reserve Primary Forest and wene once part of this
reserve, The presence of g great number of wild animals in the area is in
fact, an indicator of the prosimity o primary forest. The acea is
undergoing significant ceologival changes. Primary forest has Deen
destrayed due to constanl human migration and colonization,

Our Nndings from collected mawmines comfirmed that desmite all
chunges in the ecotope, the previous reports indicating thot B, palleveens
is the triatomine most Mequently found in Central Panama continue o be
valid™, B, pallescens 15 considered sylvatic, we have not found any
evidlence demanstrating that this ingect las become demiciliated in Panams.
More than 30 years ago, 2 previcus study, however, showed evidence of
possible domiciliation of £ pellescens in cenain locations of Central
Panama®, The domiciliation wend of this trigtomine has not been recently
evaluated in arcas with poor housing Tacilities. although it is an mmportant
issue 1o resalve due 1o the potential epidemiological risk for ransmission
of the infection 1 people living in infested houses, For the present study,
st tristomines were hand collected from palm trees (n = 1050), their
natural sylvatic ecotope. We did find R pallescens nside (n = 33) andfor
arowndd the surveved houses (0= 27), it no nymph stages were found. 1L
is well known that Halomine species can be atracted ot night to visible
and TNV light sources. Thos, considering the close proximity of palm wrees
i hiouses, demestic and peridemestic finding of wiatomines in dwellings
from this arsa may stmply be an occasional or chancs event,

Dtespite all changes in the area we found, in agresment with a previous
report™, & high natural trypanosome infection rate In B patlescens
eollected from pendomesié and sylvatic habitacs (palm trees). T crei
was found in maost of the isolated mypanosemes (85.4%), whilst T rangel
was ilentifed in 14,6 % of the samples. Though the wse of three differsn
iscenzyme systems was sufficient w separate T, oruzl from T mengreld,
further biochemical and molecular studies are in progress (0 identily
possille T2 cruei variants found in the avea, Besulis rom this wock will
e preblished later,

Results from the present study confirmed (hat B pallescens is a
zoophilic vector, feeding mainly from sylvatic mammals. A i previons
reporls, we also Tound thal opossums are the preferred blood source of
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R pallescens, and mors Lkely continues 1o be the reservelir host
responsible for maintenance of the svlvatic cvcle of T crnzl in the area,

Mlore than 20 years ago. triatonines examined by bleod meal analysis
from three reral communities in central Panama provinee, also
demonstrated their preference for wild mammals az blood source,
althowgh i that repost slightly less than balf of the collected wiatmmines
bad fed on bumans®, In the present study, using the same procedurs,
hominidas feeding was only detected in two insects. The abundance of
sylvatic animals in the srea has contoboted 1o maintain & pallescens
withim its gwn natural ecotepe, beopuse blood sources from wald aninals
are sufficiently abondant to mest their requirements. On ithe other hand,
the comtinuows improvament of housing faeilities observed in these areas
has probably limited potential triztomine domiciliation.

A small number of huts with thatched roofs remain in the area.
However, maost of the houses in these conumunities are now constructed
of materials which are not suitable for tristomineg breeding and survival,
This means that an impartam contral of Chagas disesse transmission in
the area might have arisen spontaneoushy with the social evolution of
people and better overall living standards.

Despite the close proximity of houses 1o palm rees boghly colomeed
by K. patfescens infected with T ocrezd, the seroprevalence in humans
was relatively low (less than 290, specially when IIF positive samples
were further tested with two additienal serclogical assays, as
reconmmended by the World Heallh Orpaneanon O8VHOD Serologcal
rests for T ocruzd infeciions are considered ighly sensitive, but their
specificity has been questioned due to antigenic cross-reactivily with
other parasites, such as Leishmaria and T rangeli'™'%3 Bath
typanosome species (1 cresd and T reapedl) ave circulating in the area,
and gutaneous leishmaniasis is also endemic, suggesting a high possibility
for false-positive results when o single serological test 1s used.

Charactevistics of Chagas disease in Panama ane different from those
clincal manilssiations seen 0 most South Amencen countrics, Thene 15
no record of megatube inductions, parasitemia in man is of relatively
shorr duration and the ebeeaie phase seerms 1o he mare benign®™. Tn fact,
during the two years of the study there were few reports of peeple with
clinical manifestations associated o Chagas discase, Tt is woarth
mentioning that Chagas disease assumes its mildest fornm in countries
such as Panama, where vectors of the disease, especially B, pallescens,
huve high T rargell infection vates, a parasite thonght o be entirely
non-pathogenic 10 humans, For endemic regions in Panama. T rangeli
is more frequently feund in human blood than 7 erei®. In this sense,
vecent oty have shown that complete or partial immonity against T
ezl can e abtained in animal models previously immunized with Lo
virglent T crwzi strains™ or with 70 revegeli'™ The lzet thal more than
one T cruzd strain'™® and even more than one Trypanosoma species®®
can be rransmitted by B pallescens in Panama makes this possibility
feasible, Undoubtedly, this hypothesis needs to be Purther evaloated and
other aspects cesponsible for the large spectrum of Chages disease
manifestations, such as host genetic factors and local T crvzd isolates
virnlence, sheuld alse be taken into consideration,

Our results demonstrate that in the ares under study, T cruzi survives

in a balanced association with B pellescens and with several species of
mamumals in its materal niches, However, ecological changes such as
deforestation may cause mortality amongst the sylvatic vertebrate hosts,
leading to peor nutritienal status of their sssociated oaomines and
mdueing the nsect o seck other blood soorces in new habitats, Samples
of domiciliation in perivrban and intrademicilary greas, in which sylvatic
trigtomines had become adapted o alternative food scurces, have been
recenthy deseribed in neighboring countries ™.

Under the above described ecological conditions, human T eruzi
transmission within the Chilibre Community is low. The fact that 506
of the populalion 1% aware of the presence of the vector, and that there iz
atendency to kill the bug as scon as it is seen flying me the house, may
have contributed 1o control iriatomine colonization of dwellings.
Hesever, taking into consideration that the population is at real and
imminent osk of infection, it 15 Imponant 1o implement & community
educational program, regarding both the disease and control measures.
Pedodic enlcemalogical surveillancs w moniter vector population and
passible domestic triatoming foci are also necessary,

RESUMO

Generalidades do Trvpanosome eruzi, do Frypanosoma rangell ¢
do gen vetor {Rhodeius polfescens) no Panamd

A epidemiologia da infeego do T orugi Fol investigada na margem
cedental do canal do Panamd, na regifo cencral da Republica do Panamé,
M informacdo obtida durante o estodo avaliou fatores de riseo da doengs
de Chagas nesta drea. Entre 1999 ¢ 2000, [0 riatomineas foram
coletados: L0 miatomineas (94,6%) em palmeiras, 27 {2.4%] em
habitats periorbanog e 32 {3,0%) no interior de casas, Todos os
espécimens foram idemtificados como & pallescens, Mo havia nenhuma
evidineia de domiciliagio do vetor. O exame de glindolas salivares de
ol K palleseens revelaram taxa de infeccdo natoral por Trmanadoma
tlee 7,65, mas o conteddo da smpols rectal de 373 riateminass mosieoo
4349 de positividade, Os perfis de socnzimas em Trypanoseimas isolados
demaonstearaim que 35 4% (n = 88) eram T oruzi e 14,6% (0 = 13) cram
T orangeli. A andlise da refeigho de sangue de 829 R, pallescens
demonstrou compertaments zoofilico do vetor, sendo os gambds o fone
preferencial de sangue. Soroprevaléneia nos seres humanos de ambos
locais de estudo foi menas que 2%. Nossos resulizdos deronsteanm ques
T, crugi sobrevive na dres em asseciagiio couilibrada com &, pallescens
e com diversas espécies diferentes de mamiferes 2m seus nichos naturais,
Entretanto, a drea & um risco eminente de infeccZo para sua populagio,
el quee & Imporiante eeecwtar um prograrma educacional na comunidade
a respeito das medidas, do conhecimento & do contrale da doenga.

ACENOWLEDGEMENTS

We are grateful o Salomdén Poga, Boberto Rojas, Jorge Aparicio,
and Jose Montenepro for the excellent feld and technical work put inte
the project.

The present investipation received partial financial support from
UNDPAWORLD BANEMAGHO Special Programme for Research and
Training in Tropical Diseazes (TDR), Ref: TEQATE1/1GT [T OR02EE,

2%



VASQUEZ, AR SAMUDID, EE; SALDARNA, A PAZ, B, & CALTADA, LE

rallesedis ) in Ponpma, Hew, T, bMed. toope. 5. Poula, 26040217222, 206H.

Ecorvpidemisdngical asposts of Frpmiesany arugi, Trpesasam sangeli and thair veson (REdiies

rd

b

-

=

-

=

S

o

- MILLER, BW - Chagas discase in 1%

REFEREMCES

L BASSOL B MORETTL EE. & VOTTERD, C.E, - Inunune respanse and Trparssonia

couzi infeetion tn rypancsora reageli-immiznized mice. Aooer, L. eop. Med. Hyg,
A4 d 13418, e,

. CHEISTEMSEM, H.A SOUSA, OE, & DE VASQUET, AM. - Host fecding peatiles of

Triatarn dinidine in paridantestic habita of wesiem Panoma, Amer, J. trup. ¥ed.
Iyg.. B8 £77-479, 1943,

CHRISTENSEM, LA & DE VASQUEZ, A M. - Host feeding profiles of Rhedarus
ofiesceas Oiesniptern: Resduvindac] io rucal villages of Cenal Panoma. Amer, [,
teop, Med. Hyg., 300 278283, 1981

CHRISTEMEEM. H AL WEHITI AW Ir, LT CHANIOTTS. B3, & DE VASQUET, AM,
- Svlvatic hosts of Rhadeivs petiesceny (Hewipeea: Relaviidoe) nympns in the
Panama Connl Pone, T, med. Entomel., 17: 152, 1980,

COOMER, [ NASSER, LR, & BASOMBRIO, M.A, - Complesz immanizntian against

Trpanasame oo een led i odividual mice by complenens-mediated Lysis. dem,
Dnat. Ol Crue, 910 S3-61, 1905,

GUHL, E; HUDSON, L MARINEELLE, CL: JARAMILLO, Ca. & BRIDGE, D. -
Clinigal Trvpasosmee sangell infecticn ws o complication of Chagas’ discass,
Parasivdogy, B 475-454, 1987

. KIRCHTIORE, L.V, - Arnerican ieypastaomiazis (Chagos” diseased o imapical disease waw

in the United Staces, Mew Bogl. J dled., 3297 639-644, 1593,

KRELTTZER, 11 & S00USA, 0. - Biochomical chamsterization of Tgymamsmma s,
hr iin:a.ymc elecirapharesis. Amer ). trop, Bled. Hﬂ.:._ 300 A0R-317, 1580,

CLALRIA-PIRES, L. & TEIXKEIRA. AR, - Prowectve effes of exposure o nan-vindenl

Tryparsesone cruzr clones an e ceurss of sabsequsnt infections with bighly vinalent
elomezs i rmce. Jo eaing. Prafh., 119 L19-126_ 1957,

CIAURLA-PIRES, L & TEIXEIRA, AH. - Wiralawes and pathopenicity asociocsd with

diversity of Trpoanssoma cregi stocks and glones denved from Chagas' discase
patiznts, Anmeer J. trop. Yeld, Hyp, 850 304200, 19654

L MALCEID, EL; CHIARAMONTE, 3M.0G., TARANTO, NI ZWIRHER, MW, &

MARGHML R, - Cross-reactivily studies ol diffecential serodiagiosis of buman
anfections cavsed by Trypanesore crnzi and Leishmania spp: use af immuenallsiting
and ELISA wiiln g pacaficd antigen {Ag 163000, Cline exp. hnmunel, 97: 417-3235.
1494,

. MENDEZ, E & 8005 A, O - [dentificacian y distrizucian dz lns riarmines de Panams

(Hemipera: Reduvitdos: Triawminoe). Bev, med, Penoma, 4 255-Z80, 19759,

. MENDEE, E.; 50U54, 0.E. & TURNER, A.Y. - Comcrerizocitn binldgica y scoligxa

de Lo iriarzaniaos panonwenas (Hamiplern: Redaviidae). Scientia, 12: 766, 1957,

s reporlof 3 cascs, Sth maed, 1, 240 645-647,
19541,

20,

2

2

]

35,

H,

2

 MIMISTERIOD DE SALUD, Ceawe de [nvestgosiin para el Control de Eolemuedades

[CICENY, Pongmn, Bol, Tnf, 22012, 1995,

MONTAMAT, EE; DE LUCA D'ORO, GM; GALLERANG, R4 5054, R &
BLANCO, A - Charmeterization of Trypamarmna enegé popatations by zymilemrss:
correlation with clinicsl picre, Amern I trop. Mel, Hyg., 55! 525-625, 19946,

L PIPETM, AL - Domiciliary recevdid bogs and the epidemiaiopy of Chagasdiscase in

Panases (Hemiprera R eduviidae Trigtominaa), 1. mesl. Entomel, 52 107-124, 1955

. REICHE, EM.; CAVAZZANA I, M. OKAMURA, Hoeral. - Evaluation of te: Westem

Tl i e confinmacory scoolopis dispansis of Chagas' dissase. Amer T, trop, Med.
Hygo 59 T50-155, 1994,

. BEYES-LUGH, M. & RODRIGUEZ-ACOSTA, A, - Domiciliaton of e sylvorie Chapes”

diszass veotor Farstmmg el peeicalioes Latreille, 1381 CToaaminags: Raduviidaz)
in Venezucls, Traons. roy, See. trop. Sed, Hyp, %4 508, 200,

ROMARA, CAL PIZARRD, 10 ROTAS, E. & GUILBERT, E - Palm trees s
coalogicol indicators of risk s for Chagas” discase. Trans, my, Soc. trop, Med.
Hya,. 93; 564505, 1044

CBALDARA, AL 8 SOUSA, DB - Tropenassme raagelis cpimastigale wiuaogenizsiny

argl pross-reactian with Trypaassore crazi. J. Paresie, §2: 363-266, 1996,

CSCHOFIELT, C.F, & 10145, 1.0, - The Scathern Corg initialive against Chagas diseass,

Advane, Parast, 42; 1-27, 19949,

| BOUSA, O - Anoaciones sobee la sofeomedsd de Chagas en Pasamd. Frecuengia v

disicibucién de Trepamosors crezi v Trepanoroma raogeli, Rev. Biol. trap., 200
LaT-16%, 14975,

L SOUEA,GLE. & JOHRSOM, C M, - Prevalence of Trppansson craz and Trempararoma

rapgeli in ramines (Hemigter: Eeduvintae) catlecied in the Republic of Fanasa.
Armer, J trop. Med. Hyg,, 21 15-23, 1973

WHITLAW, 17 & CHANIOTLS, BN, - Palm rees and Chagas' disease i Panamn,
Amer. I, teop, Med, Hyp., 27- 873-831, 1975,

WHITLAW, LT, - Palm recs and disease. Tat, 1 Derme, T9: 14221435, 1980,

WOLFF, M, & CASTILLAL T2, - Damviciliaton wend of B g rafboideis
an Colembia, Mem. Inst, Oswiuldo Cros, 97: 297460, 20602

CWORLD HEALTH QRGANIZATION - Conegd of Chagas discase. WId. Hith, Ong.

techi, Rep, Sex, (9051 1- 108, 2012,

FUMIGA, O PALALL T2 PEMIM, B GAMALLD, C. & B DIEGE, LA - Proleclive

etfect of Vrpanoseme rengeli against wfections with n hkighly virulenl stain of
Frpangsona cowzi. Trop. Med, Int, Hith., 2; 482-2587, 1997,

Beccived: 26 Tanunry 2004
Accopiad: 12 Taby 2004



	p1.jpg
	p2.jpg
	p3.jpg
	p4.jpg
	p5.jpg
	p6.jpg

