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In order to define beller the animel resceveir of Prefareiome ooz o some
Panamanian communitics where Chaoes’ disease s endemac, we carmied ol an Inves
of the prescnce of ¥, erost in fadlos eodlos.
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T ogrewst was demanstrated in 35 of

RLorpftis trapped comomunitics of Panama provioce, Republic of Panama. Trypanosomes
were seen in Lhick smears of Lhe peripbenal Blood of 42 eacs, and leishmeanial (tiszue) foons
were found st necropsy in 53 rats, Complemeni-fixing (CF) antibodies were demonsteated
i sgnificant titers in 39 rals, bul the results of CF tests did oot coreelate well with the
presence of T cenzd in thick ameses aned histopatholegical sections. & raffus appears to he
an irportant reservoir of T crrss in the province of Panpmi, BT

(decrpiesd 22

Following Miller's diseovesy' of three cases
man of infection with Prepaiasoma crezl I
Papama i 1931, Clark and Dunn oreportes 70
crmsi-like Irvpanosomes e avmadillos, apossons.
Lats, o deg, and a pel sgquirrel® Sinee then
numerous  survevs of owild and  domesticaled
animals have been made in thiz area, hut the
published reports make o mention of domestic
rats, In cossidering the relative fmparlacee of
mammalian reserveirs. Pipkin has owritten that
“aowould seem that the opossum offers the grest.
est polenlial zs a0 wild animal reservoir o the
Panama focus ™

Lre Alencar et o™ and Ferriolli and Barreito’
bave found Mofdes raftns in Brazl ndected with
T crwesi by examinalion of smears lrom peripheral
Blood gndd UTEADE,
necrapsy, xenediggnosis, snd inocalition of Bleed
inle eice. Deans iecludes K oraftter o his veview
af mammals in which ' cresi-lke organisns were
found® In Trinidad, Downs fsolated ¥ arwsd
frarm 2 rat by atracecebral inoculation of its
serum inle mice®  Bellzin ane Peres foand 1
crpist i the blood of ong Hofbes sorvegicns in
Megico City

Freitas and others using precipibin tests demon-
strated rat blood in Triofoma seedido, Trigtomas

irrleroal cullure ol blood,

mepisias | Pensdrong vl weegisfo o and Priatoon
infestons collected in Braxil " T cenallike pars-
siles were Tound i 33 af 79 bugz in which rat
Ilaod had been demenstrated. Arvzube Hodrioues:

= This work waz supporicd by Grant No, HE
106055 From the Natictal ITearl Tnstilute, Natiooul
[ostitules o1 Blealth, Bethesda, Marviznd,
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alsa clemonzirzled ) blied e the gut of T
atewm dingdiate in Guavaoquil, Ecuados™

Thiz eeport describes the prevalence of T oress
i K. ety trapped during the firsé 3 monihs of
1965, The ratz live in burrews and other spaces
in. under, and near buaildings and o the pe

i
thatched roofs of bwldings o very close associs-

-

ticn with Bkoddies polfeseens, the chief vector n

this area. In January [96E live trapping was
begun o and near bouses in the villages ol
Bonguita, Mendesa, Santa Ki, aned Cadmilo e
Capira, agricullural communitics endemic Tor T,
criist located on the Pacific side of the [sthmus
m the provinee of Panamé immediately wesl of

the Canal fone. Between 10 and 13

Ue ol the
preonle i these communities have canement-
liing antibocics Tor T gresi, buf thick smears
and cultures af the periphergl blood are rarvely
positive for trepanosomes: in less than 00108 has
Tooorezi heen Tourd,
in these communitics.

T rampeli is alsg present

MATERTAL AN AE THODS

Dgring the ficst 3 manths, 100 & o
received  and

MR OWETE
Lo ocage in the
Laborstory for periods of g fow davs to 3 moentbs.
The rats were bled one or more fimes by carcize
pamcture while anesthetized witk ether Thick
smears stained By oo maodified Giemsa methed
woere examined Jer FLocrmz oand Blood serum
specimens were examined for complement-lizing
antibodies 1o the pasasite by the method of
Chaifes er ol
killed inadveriently Ty cardioc puncture or pus-

mzaintained e

All the rals died, cither being
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Fovre 1. Trypanosome consisient o appearance
with T. eriezi in thick blond film of Boffes reifus
trapped I Mendoza, Panomid provipee, {3 odified
Cilemza stain, eil imemersion, = 1,000,]

posetiully with ether: autopsics were done on ozl
animals. Microscopical exsmination was dane on
histolegie zection: of heart, lungs, brain, intestine,
glands,  kidoews, liver, andd
skeletel muscle stained  with hematoxylin and
ersin.

stomach,  salivary

RESULTE

Trypanazomes were present in the thick blooad
amears o 43 rats (Rl 10, Serial examinations
have shown Lhal Lovpanosomes may be demon-
strated by micrescopical exammation of the hlod
for as long as 120 daws under laboratory con-
dittons that prevented seinfection.  Neithee T
ranprels nor T dezodyd were entificd nosmesrs of
peripheral Blood; all trypanosomes seen had the
morphologic characteristics of T st

Tissue forms of T crwzd were present in sec-
tiors ol the hearl of 54 rals (Figo 2% Iooone
animal, argamsms were found only in the brain,
Parasites were present in the following organz in
addition Lo the heast:  the brain (20900, |u|1g:=
(15 kidneys (8250, adipose Lssae (290 Hver
(2050, and skeletal muszcle (2%, The tiszue
farmos of T ocrwal were prezent much more fre-
cuently in the cerehellum and meninges than in
other parts of the brain, T the g they were
mest often seen in the smooth muoscle of the
lavge pulmenzey veins, 1o the kidney they were
foungd only iz the smoolk muscle of the pelvis,

Complement-fizing  antibedies  were  demon-
strated 3+ and <44-) in the serwm of 39 rats,
The serum of three waz anticomplementary, and
setum from 32 rats was negacve, The results
ol the CF testz did not correlate well with the

Fovune 2 Tizsue [orms, many  identifiable s
Leithmanie, of T crusi, myocavdium, Rallvs saltys,
cHemaloxvlin-eosin, ol immersion, < 1,000.]

presence of ommanisme in thick smears and bis.
tolegical sections,  Of the 3% CF-positive mals,
45 were CE-positive one or more times gnd
remainesl &0, Seven changed from pegative to
pusitive, and seven changed  Trom posilive 1o
negative. In the 43 consistently positive tals,
organizms were found in 32 (71950 in the seven
rats that became positive, organisms were found
i bwo (29020 in the zeven reatz that became
negative, arganisms were found in fwe (RIOEY
Organistns were jound in 14 (37950 of the 3%
rats that were consistently negative.

DSCUESI0N

The mast important resalt of this stody s Lhat
37 of 100 K. raftes, trapped moan endemic arca
af Chagas' disease (T, crnad infection inmand in
Lhe Republic of Panamd, were infected with T.
Crisi, louned 23565 ol K. oraftus
infected in the lower Japuaribe region of Ceara
state, Brawil, In TPanama the percentaze of 8
rirdtny found Lo be infected s omooe than Lwice
that reported by him,

The findings reperted here comstibute strong,
but Timniled, evidence fo sapport the thesis that
foradfes 15 @ major reseovolr for {-:h:lg:]:ﬁ disease

e Alencar®

e Lol

i Paramad provioee, A prevalence rate of 379
is high for sny mammalise specles, and  the
[T e Lo ol such a rate aver a year {our esti-

male of the life span of a wild rat) sugpesis a

state approaching universal infection. Rates of
similar magnitude elsewhere have not heen re-
carded. nor have they been observed previously

in Panami,
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The portal of eotry of the trypanosome in the
rat is unknown. None of the those studied had
chagomas or ocular lesions. Hats might be ip-
fected with Dnfecled feces of bugs through the
skin and mocews membranes or by eating infected
ugs, The importance of transplacental infection
m this bost is not konewn, noe iz anything known
abonad transmission of Lhe infection Trom mothers
to offspring,

The high rate of infection mav, in part. be
attributed to the uze of both smears apd lis-
ropathological  examination Lo demonsizale ¥
crmst, 1L might e argoed thal ather Irvpanosomes
might resemble T, crisl in the rac; the confirma-
tion of 41 af 43 entifications in smears Ty the
finding af the tissue Tones al neccopsy demon-
strates that the Lrvpanesome i5 3 gensl Lor it
15 Lhe only species known Lo produce Gssue Torms
i the rak

Sipce  histopathological examinadien of  rats
maalves conzidesalble Lime and expense, it shoold
be poioled ol Lhat in poly one positive ral wene
tissue forms of T crrsi not found in the heart,
For the purpose of survevs to establish prevalencs
rates in ratz, it is likely thar werw few positive
ratz would be mizzed i ool the heart were
examined.

In the absence of experiments with suitable
greups o1 control and infected ratz it s mmpossible
to understand the eesult: of the complement-
fixation tests, Negative CF tests i infected
animals may accur, and positive COF Lests o
amimils in which parasites were not demonstrated
mev be the results of self-terminsting infections
with persistent sntibodies, of inadequate search
for Lhe parasite, or of nonspecilic seactions,

B1TAAARY

AND CONCLURIONS

Tevpamasoma crws was found by examinations
0l thick blood Clms and by histopathologieal

examination in 57 of 100 Mafter radfes rapped
during the ficst F omonths of 1965 in Pangma

province, Republic of Pangmd, B refias appears
o be & major mammalian veservoir of T, erug
in relation to endemic Chagas’ disease n this
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theiv thanks to Mrz Berta Alvarado for her
continuing  interest  and  invaluable  technical
assizlanee i Lhis in-.-l:s:ti_-__zali-::-m which Im-_,-nn as

IN PAMAMANIAN RATS fan

a resgll of discussions with Mros Alvarada af the
CGorgas AMemorial Laboratory and with Mr, Ale-
janden Martinez, a pacient resident in Bonguite,
Papama, R’
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