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The Infection Rates of Trypanosomes in Squirrel Monkeys at
Two Sites in the Brazilian Amazon
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A study was conducted to determine the prevalence of natural infections by trypanosome species ir
squirrel monkeysSaimiri sciureugLinnaeus) andaimiri ustugGeoffroy) caught respectively near 2
hydroelectric plants: Balbina, in the State of Amazonas, and Samuel, in the State of Rond6nia, Brazil. A
total of 165 squirrel monkeys were examined by thick and thin blood smears (BS), haemocultures and
xenodiagnosis: 112 monkeys, 67.9%,(being 52.7% with mix infections) were positive to trypanosomes.
Four species of trypanosomes were found in monkeys from the 2argeemosoma (Tejeraia) rangeli
Tejera orT. rangelilike parasites in58 squirrel monkeys (35.2%)rypanosoma (Megatrypanum)
minasenseChagas in 55 (33.3%)lrypanosoma (Herpetosoma) saimiRodhain orT. saimirii-like
parasites in 53 (32.1%) aritypanosoma (Schizotrypanum) cri@iagas in 17 (10.3%). AS saimirii
resembledsl. minasensén blood-stream trypomastigotes afdrangeliin cultural forms and in this
survey almost all monige presenting trypanosomes morphologically indistinguishable Traaimirii
and/or T. minasens@ BS were found through xenodiagnosis and/or haemoculture to be infected by
rangeli we suggest that the validity Bfsaimirii needs to be evaluated.

Key words:Trypanosoma minasensd&rypanosoma saimirii - Trypanosoma rangeli - Trypanosoma eruzi
neotropical primates - trypanosomes - trypanosomatid flagellates - Brazil

In certain tropical areas numerous species @liveira et al. 1991, Resende et al. 1994, Ziccardi
monkeys are infected with trypanosomes, some et al. 1994).
which are potentially infective to man, suchlag Squirrel monkeys of the gen&aimiri have
panosoma cruzthe agent of Chagas'’s disease antleen widely used in biomedical reseaighimiri,
Trypanosoma rangelgonsidered non-pathogenicas well asAotusmonkeys,are successful experi-
(Chagas 1924, Deane 1962, Albuquerque &nental models (WHO 1988) for human malaria
Barretto 1969, 1970, Deane et¥70, Funayama parasited. falciparumandP. vivax(Deane et al.
& Barretto 1970, Hoare 1972, D’'Alessandro 19761966, Deane 1967, Geiman & Meagher 1967,
Marinkelle 1976, Rocha & Barretto 1977, MilesYoung & Rossan 1969, Young et al. 1971, 1975,
1979). Rossan et al. 1972 a, b, Schmidt 1978, Gysin et al.

At least 7 other trypanosome species, whosE980, Campbell et al. 1980, Gysin & Nussenzweig
infectivity for man is unknown, have been reported 982, Gysin & Fandeur 1983, Collins et al. 1983,
in neotropical monkeys and marmos@&tgSchizot- Gysin 1991). Squirrel monkeys have also been used
rypanun) prowazeckiBerenberg-Gosslefl. in aerospace (Beischer 1968) and pharmacologi-
(Megatrypanum minasense Chagas, T. cal (Hanson 1968) resear&h.sciureuss the most
(Herpetosoma mycetaeBrumpt, T. (Mega- widely used New World monkey in cardiovascu-
trypanun) deveilLeger & Porry,T. (Herpetosomp lar research (Strickland & Clarkson 1985).
saimirii Rodhain,T. (Herpetosompadiasi Deane Squirrel monkeys are unusual among labora-
& Martins andT. (Megatrypanum lambrechti  tory animals; mansre captured in forests and not
Marinkelle (Deane 1961, 1964, Deane &bred for research. Wild-trappe&himiri monkeys
Damasceno 1961, Duret al. 1963, Marinkelle are often naturally infected with pathogens.
1966, 1976, Deane et al. 1970, 1974, 1989, Hoag&ullivan et al (1993) pointed out that such natu-
1972, Lourenco-de-Oliveira 1988, Lourenco-derally acquired infections in experimental animals
are potential sources of accidental transmission to
handlers and uninfected monkeys and may intro-
duce confounding variables into otherwise well-
planned and well-carried out studies. This paper
*Corresponding author. Fax: +55-21-290.9339 describes the high incidence and diversity of natu-
Received 21 August 1996 ral infections by trypanosomes in squirrel monkeys
Accepted 14 March 1997 from the Brazilian Amazon basin.
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MATERIALS AND METHODS squirrel monkeys were injected in the hemoadel

The squirrel monkeys were captured in 2 a@dultR. prolixus which were fed up on 20 days-
eas, near hydroelectric plants built on rivers on ea@|d @lPino mice after 30 days and subsequently
side of the Amazon basin: Balbina, on the Uatum@xamined for the search of flagellates in the_lr sali-
River, State of Amazonas (1°55'S 59°28'W) and’@"Y glands. Blood samples (fresh and Giemsa-

Samuel. on the Jamari River. State of RondaniSfained smears) of the mice were examined from 1
(8°10'S 62°29'W), Brazil. After the construction 1©© 15 days, when haemoculture (NNN + LIT) was

of both dams, primates were captured in the foRerformed. .
The identification of trypanosome species was

ests of the dam reservoir flooded plains. A descrip- : ; .
tion of these 2 sites was given by Lourengo-déj-one by both morphological analyses and biologi-
Oliveira and Deane (1995). cal parameters (Hoare 1972, D'Alessandro 1976,

From June 1988 to February 1990 bloodViles et al. 1983, Steindel et al. 1991) that included
samples were obtained by venipuncture from 168°mparisons with standard strainsTotcruziand
squirrel monkeys belonging to 2 species: 50 |- rangeli(stock R1625 - CDC) for development
sciureuscaptured in Balbina and & ustugrom N arthropod vectors, in culture media and in ex-
Samuel. The nomenclature and systematics of tRgrimental vertebrate hosts.
primates are according to Hershkovitz (1984). Gi- RESULTS
emsa-stained thick and thin blood smears (BS) were

examined for the presence of trypamoso'T]e?'r1onkeys were infected with trypanosomes; those
Haemocultures were made from the blood 0624 . /"7 | $. ustup were more frequently in-

sciureusand 14S. ustusn liver infusion tryptose o ;
(LIT) over Novy, McNeal and Nicolle medium L%?J?e%&.(zsgz.ggé;z) E?:Qlet)hose from Balbing. (

(NNN) slopes supplemented with 10% bovine se- ;
rum and penicillin 200 Ul/ml, maintained at 27°Cin s-(;E?rrsta?nr;ilzwrlgap2??05|$$gfheglr2¥vriﬁgseéﬁgteed
for 7 days. The cultures were then microscopicall Y

examined weekly for 1 month. The isolated p«':lrai!;'g/rangeIl T cruziandT. saimiritlike. In 8 ani-
#

One hundred twelve (67.9%) of the squirrel

sites were either subcultured into the same cultu als the |plent|f|cat|on of deformed blood stream
media or cryopreserved in liquid nitrogen pomastigotes was not possible. e

' The most common trypanosome species infect-
ing S. sciureusvasT. saimiritlike, found in 34.3%

submitted to xenodiagnosis using 6 nymphs of 3rh2 70y ¢ individuals, followed by. rangeli(11/

alrlld 4tgt|n]:¢,ta(rj ?RhO?Ht'.US prohxurs]/vhlch werﬁ 70) andT. rangelilike parasites (9/70) which to-
allowed to feed to repletion on each monkaes ether accounted f@8.6% of the total examined.

smears of faeces and hemolymph. of bugs we - minasenswas found in 18.6% and cruziwas
examined around 30 days after their blood meala.etectedn only 2
Bugs harboring parasites in their hemolymph were T minasenseavas the most frequent parasite

fed on uninfectednice. After 15 days of fasting found inS. ustug44.2%) T. rangeliwere detected
these bugs fed up on other 20 days-old albino MICE: 25 Animals (36.8%) arid rangelilike parasites

This procedure tended the triatomid’s lifespan anﬁi' 3 (3.2%), based on BS, haemoculture and xeno-
allowed the development of the parasites for 8iagnosis.T. saimirii-like parasites were found in

longer .p.eriod of time in thg insect, incrgasing th%O.S% ofS. ustusandT. cruziin 15.8% (Table).
probability of detecting salivary gland infections Trypanosomes were isolated in haemoculture

and transmission to mice. Fresh blood samples Prfom 195S. sciureusnd all 14S. ustuswhich led

the mice were examined from 1 to 15 days, Wheﬁ) the detection and identificationBfrangeliand

haemoculture (NNN + LIT) was performed. T. cruzi T. rangelior T. rangelilike parasites was

The salivary glands and gut contents Qf bug|‘:Q§olated from haemoculture from Bl ustusT.
whosg faeces and hemolymph were negative Wefuziwas simultaneously isolated from 3 of them
examined 30 days after xenodiagnosis. Trypano-

somes detected in faeces, salivary glands and JPble)' - ; -
' T. rangeliwas isolated in haemoculture from 8

contents of bugs were Giemsa-stained as well &S ¢ \,ra1151 of which had a mixed infection with
inoculated intraperitoneally (IP) or subcutaneo_usl)f-_ cruzi.TheseT. rangelistocks were identical in
\(A/Se%)kllmc()f?e:ghngrrlglcgiewn?so:-?sg% %%V;?sez)ﬁz)mé%egll pertinent morphological and biological param-
45 days after inoculation. Then. all mice were Sa%ﬁers with standard straia.the haemoculture of
rificedy and their blood Haemo'cultured (NNN :7 otherS. sciureusflagellates morphologically
indistinguishable fronT. rangeliwere also found,

LIT). : :
but these could not be compared biologically to
Samples of 0.6 df the haemoculture from 10 standard stocks.



TABLE
Natural infections of trypanosomes in squirrel monk&gmiri sciureusandSaimiri ustusfrom Balbina, State of Amazonas and Samuel,

State of Rondbnia, respectively, detected through thick and thin blood smears (BS), haemoculture (haemo) and xenodiapnosis (xen

Total number of monkeys positive for trypanosomiest(inasensel. cruzj T. saimiriidike parasites,

T. rangeliandT. rangelilike trypanosomey

T . cruzi

T. rangeHike?

T. rangeli

PositivesT. minasendeT. saimiritlike/ T.sp.

Total
%infected

exam.

Species

%infected

%infected

Total
BS xeno haemo % infected

Total
xeno haemo % infected

Total

% infected

xeno haemo

BS

2/ 29
15/15.8

1
3

1
13

9/12.9
3/ 3.2

7
4

9
4

11/15.7
35/36.8

8
10

2
6

241343
29/30.5

13/18.6
421 44.2

37/52.9
75/78.9

70

95

S. sciureus
S. ustus

30

™
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17/1

14 4

46 /27.9 13 11 12/7.3

33 27 29

55/33.3 53/32.1 8

112 /67.9

165

Total

T. sp.: non-identifiabl&rypanosomapecies;a: parasites morphologically indistinguishable frédnrangeli but not compared to standard stocks.

The long and slender epimastigotes among
other cultural forms, found in the haemoculture and
in the gut of bugs used in xenodiagnosis frfom
saimirii-like infected squirrel monkeys (as deter-
mined by BS) were found to resemble to those of
T. rangeli described by several workers (e.g.
Herbig-Sandreuter 1957, Hoare 1972), but distinct
from those ofl. minasensé&Ziccardi et al. 1996).
Actually, the cultural forms of. saimiriidescribed
by Rodhain (1937) and Deane and Damasceno
(1961) also resemble thosefrangeli.

Following the development in the bug of flagel-
lates isolated fronT. saimirii-like infected mon-
keys, we verified that hemolymph and salivary
glands became infected in xenodiagnosis of squir-
rel monkeys numbered 105, 133, 137, 138, 139,
140, 147, 167 and 221. In some of these infections,
the glands became packed with metatrypanosomes
and the parasite was transmitted to mice through
biting in half of the cases. Besides, after the injec-
tion of 0.6 ul of haemoculture from squirrel mon-
keys numbered 113, 119, 120, 141 and 217 in the
hemocoel of adult oR. prolixus,the flagellates
invaded their salivary glands afid rangeliwas
transmitted to mice through their biting (except
number 141).

Although the identification of parasites &@s
rangeliby xenodiagnosis or haemoculture in squir-
rel monkeys numbered 108, 109, 111, 123, 125,
134 and 220 was not possible by biological crite-
ria (such as, development up to metatrypanosomes
in the salivary glands of bugs and the transmission
to mice through biting) the flagellates developing
in both the bugs and haemoculture were morpho-
logically indistinguishable fronT. rangeli.

The flagellates from faeces and/or gut contents
of triatomines infected with all. rangeliisolates
were not infective to mice.

DISCUSSION

In the Americas, many animals have been ex-
amined as reservoirs of microorganisms pathogenic
to man. During these surveys, many species of
parasites, including trypanosomes, have been
found. Except fofl. cruziandT. rangeli no other
trypanosome species is considered potentially
pathogenic or infective to humans. However, other
trypanosomes may be as frequenfasruziand
T. rangeliin certain mammalssuch as squirrel
monkeys (Table).

Approximately 32% of the squirrel monkey
from both study areas were infected with
saimirii-like trypanosomes. This prevalence is
much higher than that found by Deane and
Damasceno (1961) . sciureugrom the State of
Pard, Brazil (1.38%). Lourenco-de-Oliveira (1988)
and Lourenco-de-Oliveira et al. (1991) reported
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respectively 66.7% and 28.8% of a f@wsciureus guishable fronil. saimirii and/orT. minasense
previously examined from Balbina infected withBS were finally found through xenodiagnosis and/
T. saimirii-like parasites, i.e., harboring bloodor haemoculture to be infected Byrangeli(or T.
trypomastigotes indistinguishable from those derangelilike). Only 2 animals (numbered 112 and
scribed by Rodhain (1937) and Deane an#é20) had negative haemoculture and/or xenodiag-
Damasceno (1961). Lourengo-de-Oliveira et ahosis.

(1991) observed that the flagellates developing in The data presented here strengthen the hypoth-
haemocultures and triatomine bugs fed on infectesbis of Deane and Damasceno (1961) that the
squirrel monkeys were indistinguishable frdm flagellates developing in the gut of bugs fed on
rangeli, and that in some of the insects thesquirrel monkeys infected with. saimirii may
hemolymph and salivary glands became infectedbelong to anothefrypanosomaspecies undetec-

T. minasenséas been recorded from 12% toted by BS. The probability of the squirrel mon-
23.1% of squirrel monkeys from the Amazon, Brakeys examined by Rodhain (1937, 1941) and Deane
zil (Deane et al. 1989, Lourenco-de-Oliveira et aland Damasceno (1961) being infected with mixed
1991). Dunn (1968), in a survey of hemoparasiteb. rangeliin subpatent parasitaemia must be con-
of Saimiri from Colombia and Peyuetermined sidered andhe validity of T. saimirii needs to be
that the prevalence &f minasensand similar try- evaluated.
panosomes was respectively 36.8% and 47.6%. Other monkeys, marmosets and tamarins spe-
However, this author considerdd minasensa cies from both Balbina and Samuel have also been
synonym for a group of simian trypanosomes, sonmexamined for the search of trypanosomes and plas-
of which are usually considered as distinct spenodia (Lourenco-de-Oliveira 1988, Deane et al.
cies, such ag. deveiandT. mycetagDeane & 1989, Lourenco-de-Oliveira et al. 1991, Deane
Damasceno 1961, Hoare 1972, Lourenco-det992, Lourengo-de-Oliveira & Deane 1995).
OI!ve!ra 1988, Deane et al. 1989, Lourenco-de- ACKNOWLEDGEMENTS
Oliveira et al. 1991). ) o .

T. rangeliandT. rangelilike parasite was the dT(‘)‘(l:_P |€0L{n'b§|5,1;0_f SUQ%eSt'I\?nStln (tjhe éﬂant_llsg IXI
most frequent trypanosome among the squirré¢__-entrais Eletricas do Norte do Brasi
monkeys from Balbina and Samuel (Table). How!{=-ETRONORTE)" for support in the field.
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