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Brote de toxoplasmosis en una colonia de monos ardilla 
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Abstract

An outbreak of toxoplasmosis in a captive colony of squirrel monkeys (Saimiri sciureus) caused an apparent 92% morbidity and 
64% mortality. Diagnosis was achieved by histopathology and confi rmed by immunohistochemistry. Presumably, cockroaches 
acted as mechanical vectors of oocysts, and they were the source of infection. This report confi rms the high susceptibility of 
squirrel monkeys to toxoplasmosis.  
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Resumen

Un brote de toxoplasmosis en una colonia de monos ardilla (Saimiri sciureus) cautivos causó morbilidad aparente de 92%, y mor-
talidad de 64%. El diagnóstico fue realizado mediante histopatología y confi rmado por inmunohistoquímica. Presumiblemente, 
las cucarachas actuaron como vector mecánico de ooquistes y fueron la fuente de infección. Este trabajo confi rma la alta suscep-
tibilidad de monos ardilla a toxoplasmosis.
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Introduction

Toxoplasma gondii is a protozoan parasite of world-
wide distribution. Domestic and wild felids are 
the only defi nitive hosts known.1,2 Clinical signs 

due toxoplasmosis are uncommonly seen in many spe-
cies, but some taxonomic groups are specially prone to 
develop a fatal disease, like new world monkeys, partic-
ularly the squirrel monkey.3-6 This report describes an 
outbreak of toxoplasmosis with a high mortality rate in 
a captive colony of squirrel monkey.

A dead squirrel monkey belonging to a private 
breeder was submitted for its post-mortem analysis to 
the Department of Pathology of the Guadalajara Zoo. 
The primate had been housed along with 25 animals 
divided in two adjacent cages. The facilities and man-
agement of the animals fulfi ll the parameters for this 
species. Some animals of the group were depressed 
and with dysnea. Clinical diagnosis was pneumonia of 
probable bacterial etiology. For such reason the ani-
mals were being treated with parenteral wide range 
antibiotics but without an appropriate response.

In the following three weeks 23 out of 25 animals 
were sick (92%), and of those, 16 (64%) died with 
similar clinical and pathological signs.

The most signifi cant pathological fi ndings observed 
at the necropsy performed on 8 animals were local-
ized in the lungs: they had hemorrhages, diffuse zones 
of consolidation, edema, and whitish small nodules 
on the parenchyma. Other fi ndings included necrotic 
foci in liver and spleen; hepatic, splenic and renal con-
gestion. Cytology of lung smears revealed few banana-
shaped tachyzoites.7 Representative samples of major 
organs were routinely processed for histology and 
stained with hematoxilin and eosin; microscopic fi nd-
ings included severe, diffuse, lymphohistiocytic inter-
stitial pneumonia with abundant intracytoplasmic pro-
tozoan cysts 20-25 µm diameter localized within mac-
rophages and possibly within epithelial cells (Figure 
1), and few free 2 a 8 µm-long tachyzoites. The liver 
had multiple foci of necrosis and lymphocytic and 
neutrophylic infl ammation, with multiple protozoan 
organisms similar to those already described in lung. 
Other lesions included focal, moderate, non-suppura-
tive encephalitis, and moderate necrotizing lymphad-
enitis.

Histopathological diagnosis suggested toxoplasmo-
sis, that was confi rmed by an intense positive reaction 
to immunohistochemistry by the technique previously 
described.6,8

Clinical signs and pathological lesions in this case 
are similar to other reports of fatal toxoplasmosis in 
neotropical primates.3-6 The cause of death was associ-
ated to the lesions observed in lung, liver and brain. 

Introducción 

Toxoplasma gondii constituye un parásito proto-
zoario de distribución mundial. Los felinos 
domésticos y silvestres son los únicos portado-

res defi nitivos conocidos.1,2 En muchas especies la pre-
sencia de signos clínicos por toxoplasmosis representa 
un evento poco común, pero hay algunos grupos 
taxonómicos que son especialmente susceptibles a 
padecer una enfermedad fatal, como los monos del 
nuevo mundo, en particular el mono ardilla.3-6 Este 
informe describe un brote de toxoplasmosis con muy 
alta mortalidad en una colonia de monos ardilla en 
cautiverio.

Un cadáver de mono ardilla perteneciente a un 
criadero particular fue remitido para su evaluación al 
Departamento de Patología del Zoológico de Guadala-
jara. El primate pertenecía a un grupo de 25 animales 
albergados en dos jaulas contiguas. Las instalaciones 
y el manejo zootécnico cumplían con los parámetros 
establecidos para dicha especie. Algunos animales del 
grupo presentaban depresión y disnea. El diagnóstico 
clínico fue neumonía, posiblemente de origen bacte-
riano, por lo que los animales estaban siendo tratados 
con antibióticos parenterales de amplio espectro, sin 
efecto aparente. 

En las siguientes tres semanas al menos 23 de los 
25 animales se enfermaron (92%), de ellos murieron 
16 (64%) con signos clínicos y hallazgos patológicos 
similares.

En la necropsia realizada a ocho animales, los 
hallazgos más importantes se encontraron en pulmo-
nes: mostraban hemorragias, zonas difusas de con-
solidación, edema y pequeños nódulos blanquecinos 
en el parénquima. Otros hallazgos incluyeron focos 
necróticos en hígado y bazo, congestión hepática, 
esplénica y renal. Improntas de pulmón revelaron 
ocasionales taquizoitos con forma de banana.7 Las 
muestras representativas de los órganos mayores se 
procesaron con la técnica histológica de rutina y se 
tiñeron con hematoxilina y eosina; se observó neumo-
nía intersticial, histiocítica y linfocítica, severa, difusa, 
con múltiples quistes protozoarios de 20-25 µm de diá-
metro, intracitoplasmáticos en macrófagos y posible-
mente en células epiteliales (Figura 1), y ocasionales 
taquizoitos libres de 2 a 8 µm de largo. En el hígado 
se observó necrosis multifocal, con infl amación his-
tiocítica y neutrofílica, y múltiples estructuras compa-
tibles con protozoarios con las mismas características 
ya descritas. Otras lesiones incluyeron encefalitis no 
supurativa, focal, moderada y linfadenitis necrosante 
moderada. 

El diagnóstico histopatológico sugería toxoplas-
mosis, que fue confi rmada por medio de una intensa 
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This case had a marked mortality; another report of an 
outbreak of toxoplasmosis in squirrel monkeys cited a 
mortality of 35%.3

There are other protozoan parasites morphologi-
cally similar by light microscopy to Toxoplasma gondii, 
that must be differentiated.8 Neospora caninum is identi-
cal to Toxoplasma gondii, but it has not been reported in 
this primates. Leishmania sp y Tripanosoma sp had two 
dots in the cell (nuclei and kinetoplast), by only one 
of Toxoplasma gondii. Histoplasma sp is similar, but posi-
tive to PAS stain. Pneumocystis sp is smaller and it is only 
found in alveoli.8

The seroprevalence of antitoxoplasma antibod-
ies in humans in Mexico varied from 17% to 67% 
(indirect immunofl uorescence at a dilution of 1:128) 
depending on the location, with a national mean of 
50%; in Jalisco, 36% were positive in 1992.9 In a study 
in the city of Guadalajara, Mexico, in 1995, 64% of cat 
owners were seropositive (ELISA, IgG), while 70.8% of 
cats were seropositive to IgG, 8.3% to IgM and 62.5% 
to IgA.10 

Only two routes of transmission of toxoplasmosis 
are known: orally and trasplacentary.2 In opposition to 
callitrichids monkeys that frequently acquire the infec-
tion by consumption of rodents and birds infected 
with toxoplasma cysts, squirrel monkeys do not con-
sume meat.11 It has been determined that cockroaches 
and other insects may function as mechanical vectors 
of oocysts.10 The characteristics of the enclosure of the 
squirrel monkeys of this report make it very unlikely 
that feral cats could had defecated within the enclo-
sure or around it, moreover, hygienic measures would 
not had allowed to be reached the 24 to 96 hour period 
for the oocysts to sporulate and become infective.2 It is 
thought that cockroaches acted as mechanical vectors 
to disseminate the oocysts, that is why control measures 
were encouraged to cockroaches extermination.

reacción positiva con inmunohistoquímica, utilizando 
la técnica previamente descrita.6,8

Los signos clínicos y lesiones observadas en este 
caso son similares a otros informes de toxoplasmosis 
fatal en primates neotropicales.3-6 La causa de muerte 
se asocia con las lesiones observadas en pulmón, 
hígado y encéfalo. Este caso presentó una mortalidad 
especialmente alta; otro informe de un brote de toxo-
plasmosis en monos ardilla menciona 35% de morta-
lidad.3

Hay otros protozoarios morfológicamente simi-
lares a Toxoplasma gondii en microscopía óptica, que 
deben ser diferenciados.8 Neospora caninum es idén-
tico a Toxoplasma gondii, pero no ha sido notifi cado en 
estos primates. Leishmania sp y Tripanosoma sp presen-
tan dos manchas en la célula (núcleo y kinetoplasto), 
a diferencia de sólo uno de Toxoplasma gondii. Histo-
plasma sp es similar, pero positivo a la tinción de PAS. 
Pneumocystis sp es más pequeño y sólo se le encuentra 
en alveolo.8

La seroprevalencia de anticuerpos antitoxoplasma 
en la población humana en México ha variado de 17% 
a 67%, según el área geográfi ca (inmunofl uorescen-
cia indirecta a dilución de 1:128), con media nacio-
nal de 50%; en Jalisco fueron positivos 36% en 1992.9 
En un estudio realizado en la ciudad de Guadalajara, 
México, en 1995, los dueños de gatos fueron serológi-
camente positivos en 64% (ELISA, IgG), mientras los 
gatos mostraron seropositividad de 70.8% a IgG, 8.3% 
a IgM y 62.5% a IgA.10

Sólo se conocen dos rutas de infección de toxo-
plasmosis: oral y transplacentaria.2 A diferencia de los 
monos callitricidos que frecuentemente adquieren la 
infección al consumir roedores y aves infestadas de 
quistes, los monos ardilla no consumen carne.11 Se 
ha determinado que las cucarachas y otros insectos 
pueden ser vectores mecánicos de ooquistes.10 Las 

Figura 1: Quiste de Toxoplasma gondii en pulmón. 

Figure 1: Toxoplasma gondii cyst in lung. 
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In some very susceptible species like Australian 
marsupials, lemurs, and neotropical monkeys, toxo-
plasmosis can follow an acute, disseminated, fatal 
course, similar to what is observed in humans infected 
with AIDS, and other animals with a defi cient immune 
function for any reason.2,3 Because of the primar-
ily intracellular localization of Toxoplasma gondii, cell 
immunity response is important to protect against 
toxoplasmosis, since antibodies can only attack extra-
cellular tachyzoites.1,2 In this case, the cellular immune 
function was not entirely evaluated, neither micro-
scopic lesions of immune dysfunction or immunosu-
pression were observed. 

In other species, like Callitrichids, wild animals 
show a lack of anti Toxoplasma gondii antibodies, this 
suggests that toxoplasmosis is an infrequent disease 
of wild populations, and that the uncommon contact 
with this parasite in the wild is what may prone them 
to the disease in captivity. However, serologic studies 
on the Cebid family (to which the Squirrel monkey 
belongs) have shown that toxoplasmosis is common 
on wild animals, so the cause of the susceptibility of 
this specie is unknown.3-6,11

Animals that recover from the acute disease 
develop immunity, forming tissular cysts; nevertheless, 
these can reactivate the infection in case of immune-
supression.2 Squirrel monkeys that survive to the dis-
ease develop anti-Toxoplasma gondii antibodies, indicat-
ing the development of immunity, but the usefulness 
of those antibodies for clinical diagnosis is limited 
because they cannot indicate an active infection.3-6 It 
is known that IgM develops and disappears promptly, 
while IgG tends to persist longer, so the analysis of 
both antibodies is helpful for the ante-mortem diagnosis 
of an active infection, but more studies are needed on 
non domestic species.1,2

To conclude, this report confi rms that squirrel 
monkeys are specially prone to toxoplasmosis. The 
mortality observed in this outbreak was specially high 
and no evidence of immunesupression was observed 
by histology. Zoos and breeding centers must be aware 
of cockroaches and other insects as possible mechani-
cal vectors of this parasite.  
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y no se encontró ninguna evidencia histológica de 
inmunodepresión. Se debe tener precaución con las 
cucarachas y otros insectos, ya que es muy posible que  
transmitan mecánicamente ese parásito en zoológi-
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