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Abstract: The aim of the present study was determine, the prevalence of the gastrointestinal parasites of wild
primates in captivity m the Republic of Panama during the year 2008. During the year 2008 in two Zoos, the
summit Municipal Zoo and the Nispero Zoo, there were recollected 87 fecal samples belong to 29, no human
clinically healthy individuals of the Ateles geoffrovi, Ateles fuciceps, Cebus capucinus, Saguinus geoffroyi and
Aotus lemurinus species. The samples were processed by the qualitave analysis of concentration by
sedimentation using the formol-acetate of ethylic protocol and the modified Zielh-Neelsen's dye. Four genres
of major prevalence in primates were identified as: Criptosporidium sp., Endolimax nana, Estrongiloides sp.
and Entamoeba sp. The parasite with major prevalence was Criptosporidium sp. in Ateles fuciceps. It 1s
important to mention that two PGI have not been reported in Panama, being these: Oesophagostomurn sp. and
Enteromonas hominis. The asociation between the levels of gastrointestinal parasites in both studied zoos,
was evalued using Fisher's exact test and the results mdicated that there exists no significantive difference
between them and the level of significance of p<<0.05. This is Panama's first record of the species of
gastromtestinal parasites that affects the ammals m captivity therefore, this research will serve as a guide to
establish the necessary preventive measures to favor the conversation of these species.
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INTRODUCTION

There are few studies that report qualitative and
quantitative information about the non human primate
parasites kept in captivity. From the ecological point of
view, the parasites can provide specific information about
the type of nutrition of the host and can also be
ecological indicators to detect changes m species’
diversity, useful information to monitor their health and
the ecosistem (Carrasco et al., 200%).

According to Chinchilla ef af. (2005), the existence of
the reserved areas have contributed to the conservation

of primates, while the destruction of the habitat and the
ilegal hunting are almost always the responsible factor the
decreasing number of individuals in the wild population,
although, we can not ignore the parasite infections,
especially 1f 1t 1s taken into account that each day exists
greater contact between wild and domestic anmimals and
the human beings.

All of these aspects have caused the need to
establish conservation rules for the wild animals and
the most used ones are to keep them in public and
private protected areas and in captivity in zoos or similar
areas.
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The first symptoms of parasitic disease are dyspnea,
diarthea and anorexy, which are associated with
behavioral changes caused by the lost of vigor of the
parasite individual, this last aspect influences in a
negative way huis ability to protect the area and select a
couple (Biagi, 2004; Gallego, 2007, Mehlhom and
Piekarski, 1993; Suzan et al., 2000).

The diseases that sporadically appear in captivity
animals show that there most be a constant sanitary
monitoring in order to identify and describe the parasites
that are in wild mammals in captivity and Panama 1s not
exempted from doing it, because they can shelter zoonotic
diseases with difficult effects to determine.

Panama doesn't have and record about the
gastrointestinal parasites species that affect animals in
captivity nor its prevalence therefore, this research will
serve a guide to establish preventive measures necessary
for its conservation.

For this reason, one of the objetives of this research
15 to determine the prevalence of the gastrointestinal
parasitoses of wild primates in captivity in Panama and
the other objective is to compare the results of
gastrointestinal parasitoses in the two studied zoos.

MATERIALS AND METHODS

Study areas: Two zoos were selected, the summit
Municipal Park (belongs to the state) located 15 min from
Panama city and El Nispero (Private), located m Anton,
province of Cocle, at 3 h from Panama city.

Summit municipal park: [t 1s a botanic garden and a Zoo
of 250 ha of total extension, located in the outsites from
Panama City. The weather of the region is sudhumid
tropical  with rain during the summer; of Koppen
Awoing's climatic classification modified by Kottek et al.
(2006). The highest environmental temperature varies
from 35-40°C and the average of environmental
temperature is of 27°C. The relative humidity varies from
63-90%, with an average of 80% and a yearly fluvial
rainfall of 935.5 mm. There are 2 yearly seasons: the ramy
season (from May-November) and the dry (from
December-April).

El-Nispero zoo: El Nispero is a private zoo, located in the
Valle de Anton, province of Cocle. Tt has 89 different
species of ammals and about 180 different kinds of trees
and plants. The average annual temperature is of
20°C/70°F. There are two seasons: rainy (from May-
November) and the dry (from December-April).

Coproparasitologic analysis: During the year 2008, 29
primates, non human, clinically healthy were evaluated
and distributed in the following way: 21 from the Summit

Zoo, being these A. gegfroyi ( Red Spider Monkey),
A. fusciceps (Black Spider Monkey), C. capucinus
(White-face Monkey), S. geoffroyi (Titi Monkey) and
A. lemurinus (Night Monkey) and 9 corresponding to
el Nispero: A. fusciceps (Black Spider Monkey),
C. capucinus (White-face Monkey) and S. geoffrovi
(Titi Monkey).

In total, there were collected 87 samples of facces
(63 from the Summit and 24 from El Nispero), during the
dry season, transition and the rainy season. The day of
the recollection, each sample was preserved with three
volumes of formalin at 10% before taking then to the
laboratery. The preserved samples were microscopically
analysed in the search of parasites through a
concentration by sedimentation formol-acetate of ethylic
(Bowman and Carl, 2002) and by the Kinyoun's dye for
intestinal coceidian (De La Ossa et al., 2007, Galvan et al.,
2008).

During the sampling period, there were obtained
climatologically data, monthly averages of the weather
station of El Valle de Anton and of the weather station of
Albrook, both of the ETESA Company. The registered
variables were the gastromtestinal prevalence, the
average environmental temperature and the fluvial rainfall,
in addition there were contrasted the prevalence of
gastrointestinal parasites among the studies zoos, using
the Fisher's exact test.

RESULTS AND DISCUSSION

Table 1 shows the gastrointestinal parasites found in
primates of two zoos of Panama, where the results show
that the general prevalence increased from the dry season
to the rainy season, from 30-93%. This can be, due to the
environmental conditions (high temperatures and
precipitation) that are presented in Panama during the
rainy season and that benefit the development of the
different evolutive forms of the gastrointestinal parasites.

The trustworthy intervals show the 95% (Table 1),
should be: for 930 = 30%. The intervals is from
12.3-49.4%:; for 5/29 =17.2%, the mterval 1s from 5.2-35.8%
and for 27/29 = 93.1%, the interval is from 33.9-99.2%:; as
it shows, there are overlaps in the intervals for the
different seasons therefore, we can't affirm that there are
significant differences in the population however, there
are important differences in the percentages, the intervals
don't affirm that the differences are attributable to the
different seasons, especially because it was disposed
from a small sample.

According to Chinchilla et af. (2007), the high
infection in the monkeys could be related with their
behavior and the variety in their alimentary diet, since
they are fed with a great variety of fruits and of stored
up water in the holes of trees or from the ground were
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Table 1: The prevalence of gastrointestinal parasites in wild primates in two zoos in Panama, in the year 2008

Infec/exam (%)

Species Common name Dry season Transition Rainy season
Primates

Ateles geoffroyi Red spider monkey 0/1 11 11

Ateles fusciceps Black spider monkey 6/9 0/9 8/9

Cebuy capicins White-face monk ey 0/10 4110 6/10
Saguinus geoffrovi Titi monkey 39 0/9 6/9

Aotus lemurinus Night monkey 011 0* 0*

Total - 9/30 (30%) 5/29(17%) 7/29(93%)

Table 2: Prevalence of gastrointestinal parasites in wild primates in the Summit municipal zoo and el Nispero, Panama 2008

Tnfec./exam. (%6)

Species Comimon name Dry season Transition Rainy season
Primates (Summit zoo)

Ateles geoffrovi Red spider monkey 011 1/1 11

Ateles fusciceps Black spider monkey 58 0/8 7/8

Cebuy capicins White-face monk ey 0/9 4/9 5/9
Saguinus geoffrovi Titi monkey 1/2 072 272

Aotus lemurinis Night monkey 0/1 0% 0*

Total - 6/21 (28%) 5/20(25%) 15/20075%%)
Primates (El-Nispero zoo)

Ateles fusciceps Black spider monkey 1/1 01 11

Cebus capucinus White-face monkey 011 01 11
Saguinus geoffrovi Titi monkey 2/7 07 417

Total - 3/9 (33%) 0/9 (0) 6/9(66%)

*The Night monkey died before doing the second sampling

they swallow more contaminated food. Another factor
that could have influenced the contact between these
animals and the human beings, 1s that they receive food
from tourists and according to Stuart and Strier (1995) this
behavior increased the possibility of the transmission of
parasites, in addition; social character of the non-human
primates facilitates the processes of parasite transmission
among them thus, according to Chinchulla et af. (2007), the
mnfection of females and males is practically the same,
which don't represent important data.

In Table 2, you can observe that the Summit Zoo
primates presented a high prevalence of gastrointestinal
parasitoses during the rainy season, being of 75%, while
El-Nispero Zoo primates presented a prevalence of 66%
during the ramny season.

These results may coincide with the studies of
Polo et al. (2007), who suggest that the parasitic diseases
have a high incidence in the zoos of countries of warn and
tropical climates due to the factors that favor the
development of parasites such as light, temperature and
humidity.

Also, Fisher's exact test was used to compare the
prevalence of gastrointestinal parasites in the two zoos,
where with a significance level of p<<0.05 and because, the
probability is =0.05 or 0.28, it is concluded that there are
no significant differences between the prevalence of
parasitoses and the seasons of the year.

The trustworthy intervals at the 95% (Table 2) for
the prevalences at the Summit Zoo are as follows; for
6/21 = 28%, the range is from 9.25-52.2% for 5/20= 255, the
range is from 7.22-49.1% and 15/20 = 75%, the range is
from 29.6-91.3%, so it can't be affirmed that there are
significant the parasitoses
prevalences and the seasons.

Furthermore, also in Table 2; the confidence intervals
of 95% for the prevalence in El-Nispero zoo are: For
3/9 = 33%, the range is from 5.6-70 and 6/9 = 66%, the
range is from 17.1-92.5%, indicating that it cannot be said
there are significant differences between seasons, but
significant percentage results are presented.

In Table 3, it is a presentation of the gastrointestinal
parasites identified in the non-human primates, in the
Summit and El-Nispero zoos. We found the following
species:  Criptosporidium  sp., Strongyvloides  sp.,
Euntamoeba  sp.,  Giardia  sp.,  Necator  sp.,
Oesophagostomun sp., E. nana and E. hominis. Other
authors such as Munene ef al. (1998) and Muriuki et al.
(1998), also working with non-human primates living in
Affrica, found the same parasites Srongyioide sp., E. coli,
E. histolytica, B. coli and Cryptosporidium sp. and
others that were not found in this study, then to draw the
attention to the potential transmissibily of some of these
species to humans.

The the following  parasites,
Cryptosporidium sp., E. nana and E. hominis in primates

differences  between

record of
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Table 3: Seasonal distribution of the prevalence of gastrointestinal parasitoses in wild primates in two zoos in Panama, 2008

Dry season Transition Rainy season
Species of Surmmit Nispera Summit Nispero Surmmit Nispero
parasites
in primates P % P % P % P % P % P %
Criptosporidium sp. 4 19 0 0 3 14 0 0 0 0 0 0
Strongyloides sp. 0 0 1 11 2 9 0 0 6 28 4 44
Entcanoeba coli 0 0 1 11 0 0 0 0 8 38 3 33
Entamoeba sp 0 0 1 11 0 0 0 0 0 0 0 0
Giardia sp. 2 9 0 0 0 0 0 0 4 19 2 22
Necator sp. 1 4 0 0 0 0 0 0 7 33 5 55
Oesophagostomun sp. 1 4 0 0 0 0 0 0 0 0 0 0
Endolimax nana 3 14 0 0 0 0 0 0 1 3 0 0
Erteromonas hominis 1 4 0 0 0 0 0 0 0 0 0 0
P: Parasites prevalence, %o: Parasites prevalence, Summit, N, : Analyzed animals: 21, El-Nispero, N;: Analyzed animals: 9

analyzed in this study is important, because 1t is possible
to be transmited to professionals such as veterinarians,
biologist and treathers who work with these animals.

During 2008, the greatest gastrointestinal prevalence
mm non-human primates durmg the dry season, was
presented by, Cryptosporidium sp. and E. nrana by
19 and 14%, respectively. It was further noted that during
the transition period the overall prevalence decreased, but
it increased during the ramy season, finding high
presence of Strongvloides sp. (28 and 44%), E. coli
(38 and 33%), Giardiasp. (19 and 22%) and Necator sp.
(33 and 55%), respectively in both zoos.

Cryptosporidium sp., 1s the most prevalence protozoa
found in 19% of the primates examined, during the dry
season, In a study, conducted in Argentmna by
Venturini et al. (2006), Cryptosporidium sp. it was also,
the most abundant parasite found and was found m the
100% of the studied primates. The animals sampled at
both zoos had no symptoms because the parasite usually
lives for long periods in the host, inducing a prolonged
antigenic stimulation with activation of a large number of
immune mechanisms.

The coccidians, as the Crypfosporidium sp are
unicellular apicomplex typical of intracellular location that
reproduce sexually and asexually eliminating immature
oocysts through fecal materials, which contaminate food
and water where, they are deposited, which can make its
permanence cyclical in animals in captivity. In most cases,
the coccidian mfections are subclimcal but eventual
diarthea related to nutrition, health state and stress in
mammals can oceur.

The results of this study agree with those found in
other research works done m wild mammals, where
protozoa was identified as Cryptosporidium  sp.,
Strongyloides sp., E. coli, Entamoeba sp., Giardia sp.,
Oesophagostomun sp.and Necator sp. (Arroyo, 2002;
Figueiroa er al., 2001; Karere and Munene, 2002;
Munene et al., 1998).

The presence of parasitic mfections 1s more common
in amimals in captivity than in free-living because they

are kept constantly in a contaminated environment
with parasites and especially monoxenos as posed
Figueiroa et al. (2001), which explans that n a captive
environment, is inevitable exposure of mammals to
potentially  pathogenic  microorgamsms as posed
Munene et al. (1998).

The record of parasiism i1s important, because,
according to Chapman et al. (2005), these parasites can
cause the death of primates for the following reasons:
Inflammation of the mucosa, severe diarrhea, weight loss,
enteritis and hepatitis among others.

The records of parasitism in non-human primates of
the following genres Criptosporidium sp., E. coli,
Euntamoeba sp., Necator sp., Oesophagostonum sp., F.
nana and E. hominis 1s of zoonotic importance. From the
nine PGT reported genres in primates, seven has been
previously identified in primates of the neotropical area in
other countries as in this research (Arroyo, 2002;
Chinchilla et al., 2005; Polo ef al., 2007, Venturini ef af.,
2006), however, it is important to mention that two has not
been reported in primates of Panama, which are
Oesophagostomun sp. and E. hominis.

It 1s important to mention that it was as exploratory
and descriptive study of great significance, because there
15 little information or no mformation in Panama on the
different types of gastrointestinal parasites that effect
populations of wild animals in captivity. It 1s important
too, the environmental conditions and management
practices in zoos, such as food, cleanliness, overcrowding
and deworming among others may influence the
prevalence of parasitic mfections, a subject of paramount
importance to initiate conservation programs exsitu of
wild ammals.

CONCLUSION

Four types of gastrointestinal parasites were
identified, which are most prevalent: Cryptosporidium sp.,
E. nana, Estrongyloides sp. and Enfamoeba sp. In
healthy non-human primates of Ateles geoffrovi, Ateles
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fusciceps, Cebus capucinus, Saguinus geoffroyi and
Aotus lemurinus species. The most prevalent parasite in
primates was Criptosporidium sp. in A. fusciceps.

Two gastrointestinal parasites have not been reported
in primates in Panama, been these: the Oesophagostomun
sp. and Enteromonas howninis.

There are no significant differences, when comparing
the prevalence og gastrointestinal parasites m the Summit
(belongs to the state) and El-Nispero (Private), according
to the Fisher's Exact Test.

In Panama, there are no records on the species of
gastrointestinal parasites affecting animals in captivity
and their prevalence; it 1s considered that this research 1s
the first international report.

This research will establish the necessary preventive
measures to reduce and eliminate the presence of
to benefit ther

parasites in primates, m order

conservation.
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