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TRYPANOSOME INFECTIONS IN THE MARMOSLET
(SAGUINUS GEOFFEQYI) TROM THE PANAMA CANAL ZONE*

QUTAVIO 12, S0USA axn GARY A, DAWSONT
Gorge: Memerial Laboratory, PO, Box 2006, Halbog Heights, Cawal Zone

Abstract.  From Avgust 1973 through May 1974 a tota]l of 1458 marmoscls [ Segemss
geaffroviy were examined for blood parasites. Parasites were detected in 932% of the
mankevs. Direct examination of blood revealed §2,4% infected with trypanosames; Dreyvpano-
somen crnsd wos seen in 1.3% of the animals examined, T meinasesse in 32 7% and T rangell in
2349, Howewver, the uze of several diapnostic tests (dicect micruscopic examination, hemo-
culture, xenodizgnosis, and animal moculatien) in 13 marmosets revealed T, ¢resi in 405, 7
rangeld in B3%, and T, measense in 87%. The high rate of infection among marmesets sug-
zeztz that they are important nataral hosts of T crwzi and T rangeli in the Panama Canal Zone,

Previous reports on Lhe blood parsiles of L
rarmosets {Soguinus geoffrovid collected in the
Republic oi Panama have indicated that a high
percentage of these primales are infected with
trypanosomes and microfilariac.* Sousa et al?
emploving  hemoculiure techniques, found Try-
panosoma crisi in 12.2% of 408 marmosets ciol-
lected at varions localities in Panama and Colon
provinces, Trypanosome rangeli was detected in
558% aof the marmozets studicd, Prior te the
presenl investigation, only ohe mirmoscl [rom
the Canal Zene had been examined,

The only known vector of T, resgeli in Panama
s Rbodnivs pallescens, The velationship of Lhe
marmozet  with this triatomine in the forest
hahitar, and ics significance in the epideminlogy
of human teypanosomissis, hiave nol been defined,
Marmosets are frequently kept as house pets in
rural areas of Panama, and they are known to
move as groups to the peridomiciliary areas of
siherhan communilies, particulacly when altracted
bre Tackyard Truit tress

The purpese of this paper is
prevalence of T erpsi and T rangeli in 5, geof-
froad fram the Papama Canal Zone, This 5 pari
of a swdy on the eeology and behavior of the
marmosel, which may serve 1o delineate the
epideriologieal factors concerngd i the Lrans-
mission of trypanosomes among menkeys, and
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ascertain Lhe marmoset’s slpnificance as a reser-
woir host of human trypanosomiasis,

BMATERIALE ANy METHODS

The marmoszets examined  came  from  two
sources: 1) the Rodman area, a 1,015 hectare
reserve adminiztered by Gorgas Memerial Labora-
torw for biomedical field studies. 'This area is
localed approximately 6 km west of Balhoa, Canal
Zome. Al marmescrs from Rodman were live
animals which had been trapped far radiclacation
telermetry and behavioral studies; 23 a collection
of 131 marmesels obiained at the rate of five
animals biweekly frem areas peripheral to Rod-
man. The exacl collecling locality was thal arca
af the Canal Zone west of the Panama Canal and
south of & line extending due west from Paraiso,
Canal Zone, W the houndary with 1he Republic
of Panama. The collecting area is adjacent to
Lhree military posts and several small communities.

Blood samples were obtained from a vein, ear
lube, or foot pad. (emza-stained, thick and thin
Blood smears plus Blood samples in microhematao-
crit capillary tubes, were examined microscopically
for blood parasites, To determine the character-
istics of Lhe trypanesomes found in the marmoset,
13 live animals were taken o the laboratory
where they underwent a parasitological examina-
tion involving direct observations, hemoculture,
senedizgnosts, and mouse inoculation. The tech-
niques aned eriteriy used for the identification of
the trypanosomes have been reporied previousle®

RESUTTS AND DISCUSSION

Fram Auvgust 1973 through Mav 1974 a total
of 148 5 geafirovi were examined for Lrypano-
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Tapirt 1
Blood parasiles of 148 moermoseis (Saguinus geoiiroyi)
collected on the Pacific =lope of the Pewama Canal
Fone, W73 1074

Animnals infistel

"iensil -2 Number Perrend
Total posilive® 138 03.2
Trypanosomes 122 f2.4
Microfilariae 10 730
Mixeel infections 03 623

Trvpanosome mingaense 1% 537
. raugeli T, 30
T, crysi 2 13
Toernzi and T, vangeli I o0r
T, rangeli and T, minasense 2 1.3
Trvpanacama i, 5 59

*As determingd by direct micraseopic examination of blead
filmis Cthick ami Lhin smearsd.

semes and microlilatiae.  Blood parasiles were
detected in 93.7% of the marmosets, frypanosomes
were found in 82.4%, and microfilariae in 73.0%
{Table 1}, The infectivn rate with T crazi, as
determined through direct blood examination, waz
only 1.3%, while T rangeli was delected in 33.0%
of the marmosets, Most of the trypancsomes in
smars and capillary tobes were identitied as ¥
minaseNe,

Thie to the low senzigivity of the direct blood
cxaminztion technigue for the deleclion of 1
eragi and T, rengeli, the trypanosomes of 13
animils were intenzively studied in the labaratary,
The resulis of xenodiagnosiz, hemocultures, amd
animal inoculation in ecach animal shewed that
& marmosels (40% 5 were infected with T cruzl,
14 (933%) carried T. rongeli, and 13 (86.7%)
wele posilive for 1 The animals
cxgmined incloded 11 males (5 adules, O juveniles)
and 4 females (3 adults and 1 juvenile). Three
procedures were useful fo differendiate the iry-
panesomes, and the sensitivity of the technigue
varied according o the species involved, Neno.
diagnosis using Rhodning prolizes, R, pollsscens,
or K, weglectus proved to be most practical [or
the detection of T crazi and T rangeli (Tahle 33,
Hemovultures were highly effective for the iso-
lation of T rasgeli, hut less so o the case of T
erusi (35.3% of positives), Neither xenodiagnosis

".'FE.F.H(;'SE??J'.!{[.!,

at hemocollure was of value in the dizgnosis of
Fommazense, which was seen only by direer Blood
examination,

These results [urther suppacl the proposition
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TapLE 2
Keswlls af diaguostic procedures for (he (rypanosomes
af Saguinus geodiroyi

Now anintals infectel wath

I ypme 0f Lesl -i". 1razl T.orunpeli V. minasewrs
Inrect hinod

examinglion 0 FERT.1)% 13 (100.0)
Antnal inoculation 1166} 0 V]
Hemaoculouse 21333 12{(8Y8) D
Xenodizgnosis GLI000) 13{928) O
Infections delecled i 14 13
Tota] animals

eximined i 13 13
Tercent positave 00 PR RG.T

* Nuember in parenthesss imbicates percent edlectiveness of Lest
in demansirating natural infections i the 13 animals studied.

thal the it marmesel is an important hosl of
T.oerezioand T, rowgeli in Panzma, including the
Cangl Zone. The fact that 40%% of the monkevs
were found positive for T crasd through xenu-
dizgnosis should be considered significant in che
evaluatien of the marmoset a3 a primacy reservair
host of Chagas” disease in certain areas of Panama,
The presence of T, rongell in 03.2% of the mar-
mosets, determined by senodiagnasis and hemo-
culture, strongly  suggests o clese  association
between marmoscts and K. palfescens.

The actual vectoe-host relativnship, and trans-
mission oI T reageli among  marmosets, need
clarification.  All bloaod wmolales of 1.
rangeli developed metacvelic trvpomastizotes in
Lhe salivary glands of B, palfescens, but not in
Trigiowma infesfans and K. neglectns, in
infections progressed only inte the hemolvmph,
The courze of development of T, rangeli in the
avlvatic trialemines of Panama must be elucidabed
to evaluate their possible role as local vectors

Bhodnins pallescens Ahe only known oalurally-
accureing veclor of ¥ rengedi in Panana, s also
the most important vector of Chagas® disease in
rural areas of Central Panama.'?* Since £. fal-
lescens 1z nol well adapied Lo domicliary con-
ditions, it is likely that human infections are the
result of contact with triatemines infecled [zom
svlvatic or peridomiciliary hosis. vg, the mar-
moset and other wild animgls, Under these con-
ditions, neacommensal reservoir hosts may he

culiure

which

muere impertanl sources of infection for man and
his domestic animals than the house rat ( Ratfus
raténs) . 8 species which lives in rura] Panamarian
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houses and which exhibits a
patasilism by T erusi®

The hypothesis that ingestion of infected tri-
atominez by marmozets may be responzible for
the high incidence of . erwzi infection in the
latler was lested through the examination of
dictary evidence, In examining the stomach and
intestinal contents of 130 5, geofjrovi, nol one
triztomine was found. In fact, enlv five tamarins
i the sample kad caten bemiplersns of any Lype.
Three were reduviids; the other two were not
identifiable. Hemipterans formed only 0.1% of
the volume of insects laken by marmosels, and

high incidence of

occureed inoonly 3.8% of the spmple, They are
cemmon in the thick foliage favered bw mar-
mosets, patlicularly ¢ering the dry season, when
thew are one of the three most abundant nsect
erders found in the vegetation® It would appear
ther, when comparsing usage to availabilily, that
marmoesets avold cating hemipterans. I thus
seemas unlikely that ingestion of triatemines s a
significant method of T, crasgd transimission among
marmoszets in Panama.

OF MARMOSETS

[* 1

i

IN THE CANAL ZONE
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