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Abstract

The emergence and reemergence of zoonotic diseases from wildlife is a growing
concern. In line with the One Health concept, which recognizes the interconnectedness
of human, animal, and environmental health, it is essential to consider all these factors
to achieve optimal health outcomes globally. This study investigated the prevalence of
gastrointestinal parasites in Papio anubis (olive baboon) troops living in close proximity
to humans. The Yankari Game Reserve, a wildlife park in Bauchi State, Nigeria, has
diverse wildlife populations, including P. anubis. One hundred and fifty-one faecal
samples from P. anubis were collected and examined using formalin ethyl acetate
sedimentation and centrifugal flotation techniques, revealing the presence of ten (10)
species of intestinal parasites, accounting for an overall parasite prevalence of 145
(96.03 %) in the observed population. The most prevalent parasite species among the P.
anubis population was Entamoeba histolytica, with a prevalence of 106 (70.2%),
followed by Entamoeba coli with a prevalence of 97 (64.2%). Anclyostoma spp. was the
most common helminth species, with a prevalence of 73 (48.3%), followed by
Strongyloides stercoralis with a prevalence of 58 (38.4%). The high prevalence of
potentially pathogenic parasites, such as Anclyostoma spp. and E. histolytica, among the
P. anubis population is of public health importance and underscores the need for further
research to examine humans in close proximity with these animals for the presence of
gastrointestinal parasites and compare for species similarities. The findings of this
research may help to determine the likelihood of cross-species transmission which is
critical to safeguarding both humans and animals as they share the same environment.
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Introduction

Disease transmission is a major concern for wildlife
conservation and of public health
especially within and outside national parks and
reserves (Phillips et al.,

2004).

emerging diseases are zoonotic, with wildlife
accounting for 75% of these occurrences (Jones et al.,
2008; Pourrut et al., 2011; Africa et al., 2021).
According to the Centers for Disease Control and

implications,

Globally, 60% of
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Prevention, zoonotic diseases are responsible for 2.5
billion cases of illness and 2.7 million deaths
worldwide each year (WHO EMRO, 2022). The One
Health approach recognizes the importance of public
health, animal welfare, and pathogen transfer to and
from wildlife populations (WHO, 2022). Parasites and
infectious diseases significantly threaten wildlife
populations and have become a crucial concern in
conservation biology. For instance, the Ebola virus
caused the death of 5,000 gorillas from 2002 to 2003,
while yellow fever caused the death of tens of
thousands of howler monkeys in Central and South
America (The Leakey Foundation, 2020).

Primate species, such as Papio anubis (olive baboon),
can harbour over 50 parasite species, and they are
likely to shed countless infectious parasite stages into
the environment in a single day (Miiller-Graf et al.,
1996; Pitchford & Visser, 1975; Nizeyi et al., 1999;
Nunn et al., 2003; Nunn et al., 2006). Some primates
are known to harbour parasites which include
sexually transmitted viruses, insect-borne protozoa
that cause malaria, and helminths that cause
schistosomiasis and tapeworm infections (Nunn et
al., 2006). Parasites can potentially contaminate food,
water, or substrates when touched or handled, and
some of these parasites present significant public
health  concerns. Given the physiological,
behavioural, and genetic similarities between
humans and primates, cross-species infections by the
same parasites are likely, posing a significant threat to

both humans and primates (Jones et al., 2008; Larbi
et al., 2020).

As with some pandemics and epidemics, human
interactions with wildlife and other aspects of nature
are the primary factors that lead to such occurrences
(UNESCO, 2021; Machalaba et al., 2021). At Yankari
Game Reserve and other reserves and parks, tourists,
workers, indigenous people, and animals interact
daily (Larbi et al., 2020). P. anubis are known for
breaking into tourist cars, rooms and interacting
directly with human environment and belongings,
and this may result in the shedding of parasites, eggs
and cysts in the environment and items (Nunn et al.,
2003; Nunn et al., 2006). Therefore, this study
assessed the presence and prevalence of intestinal
parasites in P. anubis in Yankari Game Reserve.

Materials and Methods

Study site

The study was conducted in the recreational area of
Yankari Game Reserve known as the Wikki Camp
(Figure 1), which provides various amenities,
including studio apartments, sports facilities, food
outlets and a natural warm spring (Wikki Warm
Spring), which stands out as the largest spring in the
reserve characterized by crystal clear water and a
stable temperature of 31 degrees Celsius throughout
the year (RefinedNG, 2020).

The Yankari Game Reserve is one of the most popular
eco-tourism destinations in the West African sub-
region (Olokesusi, 1990). It covers an area of
approximately 2,244 square
kilometres. The reserve is
located on latitude 09°50" N and
longitude 010°30’ E at about 150-
750m above sea level in Bauchi
State,North-eastern Nigeria, in
the southern portion of the
Sudan Savanna Zone (Odunlami
& Lake, 2003; Omondi et al.,

— 1

2006; Omotoriogun et al., 2011).
It is one of the few areas left in
Nigeria  where wildlife s
protected in its natural habitat. It

is an important refuge for more
than 50 species of mammals and

[ wikki Camp
E’;ZD';::' 350 species of birds (Ezealor,
[ Nigeria 2001; Odunlami & Lake, 2003;
[ West Africa

Omondi et al., 2006; Atuman et
al.,, 2019).

Figure 1: Map showing Wikki Camp in Yankari Game Reserve, Bauchi State,

Nigeria

13



Sokoto Journal of Veterinary Sciences, Volume 22 (Number 1). March, 2024

Study design

The study collected and analysed one hundred and
fifty-one fresh faecal samples from the five different
baboon troops that frequented the Wikki camp, to
investigate the presence of gastrointestinal parasites.
Each troop was trailed and as a random individual
dropped its faeces, it was collected while still fresh.
Each troop was made up of an average of thirty-five
individuals. The collection of faecal samples spanned
from November to December 2022. Subsequently,
laboratory analyses were performed in January 2023
at the Molecular Ecology Laboratory, A.P. Leventis
Ornithological Research Institute located in Amurum
Forest Reserve, Jos, Plateau State.

Faecal sampling

P. anubis troops that made daily visits to the Wikki
camp were trailed and care was taken to ensure that
the presence of the researcher did not interfere with
nor interrupt their daily activities. The collection of
samples commenced at 0600 hours when the troops
entered the reserve and ended at 1000 hours when
they retreated into the forested area. Sampling
resumed again at 1500 hours when the troops
returned and ended at 1800 hours when they
retreated for the night. Using sterile spatulas, fresh
faecal samples were collected into sterile airtight
sample bottles (Larbi et al., 2020). To avoid
contamination from free-living nematodes, samples
were taken from the middle of the faeces (Gillespie,
2006). The samples were preserved using 10%
formalin (Larbi et al., 2021). The 10% formalin was
dispensed onto the faecal samples immediately after
collection using a sterile 10ml syringe. Formalin was
used, due to its long shelf life and good preservation
of helminth eggs, larvae, and protozoan
cysts morphology (CDC, 2019). The sample bottle was
vigorously shaken to increase the amount of contact
between the sample and the preservative (Gillespie,
2006). The samples were labelled with details such as
sample number, and date of sample collection and
stored in air-tight zip lock bags. The sampling process
was carried out for 25 days. Over the period of the 25
sampling days, a total of one hundred and fifty-one
faecal samples were collected.

Faecal sample analyses

Concentration sedimentation and flotation methods
were used in the laboratory to identify parasites in
faecal samples rather than a direct wet smear
because this procedure allows for the detection of
parasitic elements (eggs, larvae, oocysts, and cysts)
that may be omitted by direct wet smear (WHO,
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2019). The sedimentation technique that was used
was the formalin-ethyl acetate sedimentation
concentration because it applies to both fresh and
fixed faecal samples. This procedure is known to
recover all protozoan cysts and oocysts, helminth
eggs and larvae, and parasitic elements present in
faecal samples. It is recommended as the simplest to
perform and least prone to technical error, allowing
recovery of the broadest range of parasitic elements
(WHO, 2019). Centrifugal flotation was used to
retrieve parasites that the formalin-ethyl acetate
sedimentation could not retrieve. The centrifugal
flotation method is a method that decreases the
number of eggs that slowly rise to the surface of a
flotation setup, unlike passive flotation. As a result,
the number of false negative faecal examinations is
reduced. Protozoan cysts, nematodes, cestodes, and
some arthropod eggs are concentrated using this
method (Veterinary Parasites, 1997). In general,
centrifugal flotation techniques are thought to be
more sensitive when it comes to recovering parasite
ova. Centrifugation methods employ centripetal
motion to aid in the suspension of helminth eggs and
protozoan oocysts in a solution, as opposed to passive
methods, which rely solely on specific gravity (relative
density) of the flotation solution for parasite
ascension. In this study, the flotation solution of
choice was magnesium sulphate, which has a specific
gravity of 1.2 and has the potential to recover
common helminths and protozoan eggs/cysts (Burton
& Lalande, 2021). All observed parasite species were
identified using WHO (2019) bench aids for the
diagnosis of intestinal parasites.

Formalin-ethyl acetate sedimentation concentration
This procedure was undertaken following protocols
from Cheesbrough (2005).

One gram (1g) of preserved faeces is emulsified with
4ml of 10% formol water prepared by mixing 50ml
formaldehyde stock solution with 450m| water. A
glass applicator was used for the emulsification. Using
a 350-micrometre sieve mesh, the emulsified solution
of faeces and formol water was strained into a
beaker. A funnel was used to transfer the strained
solution into a 15ml centrifuge tube. To the already 4
ml of faecal solution in the centrifuge tube, another 4
ml of formol water was added. Four millilitres (4 ml)
of stock ethyl acetate were added, and the centrifuge
tube was covered with a stopper and shaken
vigorously back and forth for 15 seconds to ensure
that the entire solution was properly mixed. Due to
the explosive nature of ethyl acetate, the stopper was
then slightly loosened before being placed in the
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centrifuge. For one minute, the solution was
centrifuged at 3000 rpm. The solution was removed
from the centrifuge and revealed four layers. The top
layer is ethyl acetate, followed by the fat layer, formol
water, and finally the sediment. The fatty layer is
broken with a glass rod, and the top three layers are
decanted to leave only the sediment. A pasteur's
pipette is used to transfer a drop of sediment to a
microscope slide. A drop of Lugol's iodine is added to
the sediment drop on the glass slide, which is then
covered with a coverslip. The prepared slide was then
viewed under the microscope with the 10x objective
lens, identification was done using 40x, and the
presence of the various identified parasites was
determined using WHO (2019) bench aids for the
diagnosis of intestinal parasites.

Magnesium sulphate centrifugation flotation

This procedure was undertaken following protocols
from (Clinical Diagnostic Parasitology, 2008; CDC,
2019).

A magnesium sulphate flotation solution was
prepared by dissolving 400g of magnesium sulphate
in 1000 ml of boiling distilled water using a heat block
and magnetic stirrer. The solution was allowed to cool
before it was transferred into wash bottles and
allowed any remaining undissolved salt to sediment
in the bottle before use. An estimate of 2g of faeces
was emulsified in 10 ml of magnesium sulphate
solution. Using a 350-micrometre sieve, this was
strained into a beaker. A funnel was used to transfer
the strained solution into a 15ml centrifuge tube.
More magnesium sulphate solution was then added
to the tube until it was about one inch from the top.
The tube was covered and centrifuged at 1200 rpm
for 5 minutes while the centrifuge was balanced. The
tube was removed from the centrifuge carefully and
placed in a tube rack without disturbing the solution.
The tube's cover was gently removed, and drops of
magnesium solution were added to fill the tube
without disturbing the surface until a convex
meniscus formed. A 10-minute timer was set and an
18mm-by-18mm coverslip was placed over the

meniscus. After 10 minutes of flotation, the coverslip
was carefully removed, leaving a drop of solution
hanging from it, and placed on a microscope slide.
The idea behind this method is that any parasites that
are denser than the specific gravity of the magnesium
sulphate solution (1.2g) will float to the top and
attach to the coverslip. The entire coverslip was then
examined with a 10x objective lens and a 40x
objective lens for identification using the WHO (2019)
bench aids for the diagnosis of intestinal parasites.

Statistical analyses

All data were inputted in Microsoft Excel 2019 and
analyzed with RStudio 2022.12.0 build 353. In the
analyses of the prevalence of parasites, the "epitools"
which is a package in R studio, used in the analyses of
epidemiological data was used to compute the
percentage prevalence of each parasite species and
their various 95% confidence intervals (Aragon et al.,
2012)..

Results

Ninety-six percent (96.03%) (145) of the one hundred
and fifty-one (151) P. anubis faecal samples tested
positive for at least one intestinal parasite (Table 2)
while four percent (3.97%) (6) tested negative for no
parasites at all. The P. anubis were infected with a
total of ten different species of gastrointestinal
parasites. There were six helminths (Plate 1) and Four
protozoan parasites (Plate Il) (Table 1). The overall
prevalence of intestinal parasites was 96% but some
parasites were more prevalent than others. For
example, E. histolytica recorded the highest
prevalence of 70.20% while Trichuris spp. recorded
the lowest prevalence of 0.66% (Table 2). The
prevalence of the observed parasites in P. anubis was
computed with their respective lower and upper limit
confidence intervals at 95% confidence intervals. The
95% confidence intervals are the range of values
above and below the prevalence estimate within
which the true value in the sampled population is
likely to lie (Table 2). Table 3 which shows findings
pertaining to multiple parasitism revealed that

Table 1: Parasites identified in P. anubis faecal samples from Yankari game reserve, Bauchi, Nigeria

Helminths Protozoans
Anclyostoma spp. Balantidium coli
Ascaris lumbricoides Endolimax nana

Hymenolopsis spp.
Strongyloides stercoralis
Strongylus spp.

Trichuris spp.

Entamoeba coli
lodamoeba buetschlii
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Table 2: Prevalence of helminth and protozoan parasites in P. anubis from Yankari game reserve, Bauchi, Nigeria (n=151)

Parasites Positives Prevalence (%) Cl (95%)
Helminths Anclyostoma spp. 73 48.34 40.5-56.3
Ascaris lumbricoides 40 26.49 20.1-34.1
Hymenolepis spp. 6 3.97 1.8-84
Strongyloides stercoralis 58 38.41 31.0-46.4
Strongyle-like eggs 31 20.53 14.9-27.7
Trichuris spp. 1 0.66 0.03-3.70
Protozoans Entamoeba coli 97 64.24 56.3-71.4
Entamoeba histolytica 106 70.20 62.5-76.9
Balantidium coli 43 28.48 22.5-36.8
lodamoeba buetschlii 94 62.25 54.3-69.6
Total 145 96.03 93.9-99.5

23.18% of the analyzed samples exhibited
infestation by three distinct parasite species, which
stands out as the highest proportion within the
spectrum of multiple parasitism. Moreover, the
results indicate that only 0.66% of the samples
exhibited parasitic infestation by nine of the ten
parasite species under observation in P. anubis.
Overall, 88% of the samples were infested with 2 or
more parasites.

Discussion

This research uncovered a helminth species
(Trichuris spp) and also a protozoan species
(Balantidium coli) in the Olive Baboon population
that were not present in the previous studies by
Mafuyai et al. (2013). However, Atuman et al.
(2019) reported the presence of both Trichuris spp
and Balantidium coli in other wildlife species in the
same reserve, indicating possible cross-species
transmission due to interactions. This study
however identified 10 parasite species, observing 6
helminth species and 4 protozoan species. These
protozoan species, E. coli, E. histolytica, and I.
buetschlii still maintained a high prevalence in
comparison to the previous study by Mafuyai et al.
(2013). They recorded the highest prevalence with
respect to both protozoans and helminths. Unlike
the previous study by Mafuyai et al. (2013), which
identified A. lumbricoides as the most prevalent
helminth, Anclyostoma spp. was observed to be
the most prevalent helminth parasite in the
present population which conforms to studies in
other countries where Ancylostoma spp was
observed to be the most prevalent helminth
species. (Pourrut et al., 2011; Larbi et al., 2020).
The difference in this study and previously could be
attributed to various factors such as transmission
pathways and environmental conditions (Larbi et
al., 2020). Anclyostoma spp., hookworm infection,

Plate I: Some helminth species observed in the P. anubis
population of Yankari Game Reserve: (A) Anclyostoma spp. cyst,
(B) Strongyle-like egg, (C) Strongyloides stercoralis egg with
larvae, (D) Ascaris lumbricoides decorticated egg with larvae

Plate II: Protozoan species observed in the P. anubis population
of Yankari Game Reserve: (A) Balantidium coli, (B) lodamoeba
buetschlii cyst, (C) Entamoeba coli mature cyst with more than 4
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has a pathway of transmission which are;
transmission of infective larvae through skin

Table 3. Distribution of P. anubis faecal samples
infected with 2 or more parasites (multiple
parasitism) in Yankari Game Reserve (n=151)

Number of Number of Percentage (%)
Parasites Samples

2 19 12.58

3 35 23.18

4 30 19.87

5 30 19.87

6 11 7.28

7 7 4.64

9 1 0.66

Total 133 88.08%

penetration or passively through ingestion of
contaminated food or soil, which could explain the
high prevalence observed in this study (Larbi et al.,
2020). Similarly, Anclyostoma spp., S. stercoralis has
the same two-way transmission (Greaves et al.,
2013), which could explain the high prevalence of
Ancylostoma spp. and S. strongyloides infections.

It is imperative to take into account the health
implications of these gastrointestinal parasites
parasiting P. anubis beyond their potential impact on
human health. Anclyostoma spp. for example is
associated with numerous health implications,
including inflammation, ulceration, iron deficiency
anaemia, protein malnutrition, dysentery, weight
loss, and in serious cases, death in primates (Schmidt
& Roberts, 1977). These intestinal parasites are of
zoonotic and animal health implcations, because they
are known to persist in P. anubis with significant
morbidity (Larbi et al., 2020). The prevalence of the
parasites among the P. anubis population in Yankari
Game Reserve is a matter of significant concern. With
an overall prevalence of 96% and 88% multiple
parasitisms, the risk of morbidity is high. The results
of this study emphasize the need for further
investigation and immediate intervention to improve
the health and welfare of this population. For
instance, helminth infections in the population can be
managed by administration of anthelminthic, such as
fenbendazole, which has a broad-spectrum and has
demonstrated effectiveness in the treatment of
whipworms, nematodes, trematodes, and cestodes in
both domestic and wild animals (Reichard et al.,
2008).

Most helminthes identified in this study are highly
pathogenic and of zoonotic importance. Humans
infected with A. lumbricoides may experience

nuclei, (D) Entamoeba histolytica immature cyst with glycogen
vacuole stained in Lugol’s iodine
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symptoms such as diarrhoea, vomiting, and in rare
cases, intestinal occlusion (Mafuyai et al., 2013). E.
histolytica, the most prevalent intestinal protozoan
found in P. anubis in this study, can cause amoebic
dysentery and colitis in man. This infection is said to
be responsible for an estimated 40,000-100,000
human fatalities globally each year (Ackers &
Mirelman, 2006). The transmission of E. histolytica
and E. coli from animals to humans is facilitated
through faeco-oral route (Gruijter et al., 2005). B. coli,
is known to affect both humans and non-primates in
temperate and tropical climates (Ash & Orihel, 1997;
Weyher et al., 2006).

In conclusion, this study determined the prevalence
of gastrointestinal parasites in P. anubis troops in
Yankari Game Reserve and the zoonotic potentials of
the parasites. The high prevalence of potentially
pathogenic parasites such as Anclyostoma spp. and E.
histolytica within the troops emphasized the need for
constant surveillance and monitoring to promote the
health and productivity of P. anubis at the reserve. In
addition, measures such as regular deworming,
health checks, and improved sanitation of facilities
could help reduce the risk of transmission between
animals and humans as P. anubis-human interactions
have also been identified as a potential route of
transmission for these potential zoonotic infections.
Regular workshops and training should be organized
to educate workers and tourists to promote standard
hygiene and best global practices, especially in a
conservation facility such as the Yankari Game
Reserve.

Funding
This research was funded by A.P.
Ornithological Research Institute.

Leventis

Conflict of Interest
The authors declare that there is no conflict of
interest.

References

Ackers JP & Mirelman D (2006). Progress in research
on E. histolytica pathogenesis. Current
Opinion in Microbiology, 9(4): 367-373.

Aragon TJ, Fay MP, Wollschlaeger D, Omidpanah A &
Omidpanah MA (2012). Package ‘epitools.’
Version 0.5-10.1, Comprehensive R Archive
Network.



Sokoto Journal of Veterinary Sciences, Volume 22 (Number 1). March, 2024

Ash LR & Orihel TC (1997). Atlas of Human
Parasitology, fourth edition. American
Society of Clinical Pathologists. Chicago
University Press, Chicago, Pp 236, 1554-
1560.

Atuman YJ, Kudi CA, Abdu P & Abubakar A (2019).
Prevalence of parasites of wildlife in Yankari
game reserve and Sumu Wildlife Park in
Bauchi State, Nigeria. Sokoto Journal of
Veterinary Sciences, 17(4): 70-79.

Burton E & Lalande A (2021). Clinical Veterinary
Diagnostic ~ Laboratory,  first  edition.
University of Minnesota Press, Pp 27-31.

CDC (2019). DPDx-Diagnostic Procedures-Stool
Specimens.
https://www.cdc.gov/dpdx/diagnosticproce
dures/stool/specimen cf.html, retrieved
26-01-2023.

Cheesbrough M (2005). District Laboratory Practice in
Tropical Countries Part 1, Second edition. Pp

196-198.

Clinical Diagnostic  Parasitology (2008). The
inefficiency  of common  techniques
(Proceedings).

https://www.dvm360.com/view/clinical-
diagnostic-parasitology-inefficiency-
common-technigues-proceedings, retrieved
09-02-2023.

Ezealor AU (2001). Nigeria. In: Important Bird Areas in
Africa and Associated islands: Priority sites
for conservation LCD Fishpool, MI Evans,
editors, Pisces Publications and BirdLIfe
International, Newbury and Cambridge, UK/
Pp 673-692.

Gillespie TR (2006). Noninvasive assessment of
gastrointestinal parasite infections in free-
ranging primates. International Journal of
Primatology, d0i.10.1007/s10764-006-9064-

X.
Greaves D, Coggle S & Pollard C (2013). Strongyloides
stercoralis infection. BMJ,

do0i.10.1136/bmj.f4610.

Gruijter JMD, Gasser RB, Polderman AM, Asigri V &
Dijkshoorn L (2005). High resolution DNA
fingerprinting by AFLP to study the genetic
variation among O. bifurcum (Nematoda)
from human and non-human primates from
Ghana. Parasitology, 130(2): 229-237.

Jones KE, Patel NG, Levy MA, Storeygard A, Balk D,
Gittleman JL & Daszak P (2008). Global
trends in emerging infectious diseases.
Nature, doi.10.1038/nature06536.

18

Larbi JA, Akyeampong S, Abubakari A, Offei Addo S,
Okoto D & Hanson H (2020). Zoonotic
gastrointestinal parasites of Baboons (P.
anubis) in the Shai Hill Reserve in Ghana.
BioMed Research International,
do0i.10.1155/2020/1083251.

Larbi JA, Akyeampong S, Addo SO, Dakwa KB,
Boampong K & Opoku-Nketiah B. (2021).
Distribution of intestinal parasites of
baboons (P. anubis) and warthogs
(Phacochoerus aethiopicus) at the Mole
National Park, Ghana. Veterinary Medicine
and Science, 7(1): 251-255.

Machalaba C, Uhart M, Ryser-Degiorgis, MP & Karesh
WB (2021). Gaps in health security related to
wildlife  and  environment  affecting
pandemic prevention and preparedness,
2007-2020. Bulletin of the World Health
Organization, 99(5): 342-350.

Mafuyai H, Barshep Y, Audu B, Kumbak D & Ojobe T
(2013). Baboons as potential reservoirs of
zoonotic gastrointestinal parasite infections
at Yankari National Park, Nigeria. African
Health Sciences, doi.10.4314/ahs.v13i2.7.

Miiller-Graf CDM, Collins DA, & Woolhouse MEJ
(1996). Intestinal parasite burden in five
troops of olive baboons (P. anubis) in Gombe
Stream National Park, Tanzania.
Parasitology, 112(5): 489-497.

Nizeyi JB, Mwebe R, Nanteza A, Cranfield MR, Kalema
GRNN & Graczyk TK (1999). Cryptosporidium
sp. And Giardia sp. Infections in mountain
gorillas (Gorilla gorilla beringei) of the
Bwindi Impenetrable National Park, Uganda.
The Journal of Parasitology,
do0i.10.11604/pam|.2019.34.112.19288.

Nunn C, Altizer S & Altizer SM (2006). Infectious
diseases in primates: Behavior, ecology and
evolution. Oxford University Press. Pp 351—
354,

Nunn CL, Altizer S, Jones KE & Sechrest W (2003).
Comparative tests of parasite species
richness in primates. The American
Naturalist, 162(5): 597—614.

Odunlami SS & Lake B (2003). An assessment of the
ecotourism potential of Yankari national
park, Nigeria. Eco Club. Communication E
Paper Series NR, Pp 1-7.

Olokesusi F (1990). The Yankari Game Reserve: An
Assessment and Marketing Potentials.
Tourism Management, 11(2): 153—-163.

Omondi P, Mayienda R, Mshelbwala JH & Massalatchi
MS (2006). Total aerial count of elephants,


https://www.cdc.gov/dpdx/diagnosticprocedures/stool/specimen_cf.html
https://www.cdc.gov/dpdx/diagnosticprocedures/stool/specimen_cf.html
https://www.dvm360.com/view/clinical-diagnostic-parasitology-inefficiency-common-techniques-proceedings
https://www.dvm360.com/view/clinical-diagnostic-parasitology-inefficiency-common-techniques-proceedings
https://www.dvm360.com/view/clinical-diagnostic-parasitology-inefficiency-common-techniques-proceedings

Sokoto Journal of Veterinary Sciences, Volume 22 (Number 1). March, 2024

buffaloes, roan antelope and other wildlife
species in Yankari ecosystem, Nigeria. For
CITES MIKE Programme, EU.
https://cites.org/common/prog/mike/surve
y/0607_FW_AT_Survey_Yankari.pdf,
retrieved 12-11-2022.

Omotoriogun TC, Onoja JD, Tende T, Manu S &
Ottosson U (2011). Density and diversity of
birds in the wetlands of Yankari Game
Reserve Bauchi Nigeria. Journal of Wetlands
Ecology, d0i.10.3126/jowe.v5i0.4778.

Phillips K, Haas M, Grafton B & Yrivarren M (2004).
Survey of the gastrointestinal parasites of
the primate community at Tambopata
National Reserve, Peru. Journal of Zoology,
doi.10.1017/50952836904005680

Pitchford RJ & Visser PS (1975). Excretion of
Schistosoma mattheei eggs from man,
baboons and cattle living in their normal
environment. Journal of Helminthology,
49(2): 137-142.

Pourrut X, Diffo JLD, Somo RM, Bilong CFB, Delaporte
E, LeBreton M, & Gonzalez, JP (2011).
Prevalence of gastrointestinal parasites in
primate bushmeat and pets in Cameroon.
Veterinary Parasitology, 175(1-2): 187-191.

RefinedNG. (2020). Yankari National Park.
https://refinedng.com/yankari-national-
park/, retrieved 09-03-2023.

Reichard MV, Wolf RF, Clingenpeel LC, Doan SK, Jones
AN & Gray KM (2008). Efficacy of
Fenbendazole Formulated in a Commercial
Primate Diet for Treating Specific Pathogen-
free Baboons (Papio cynocephalus anubis)
Infected with Trichuris trichiura. Journal of
the American Association for Laboratory
Animal Science: JAALAS, 47(6): 51-55.

Schmidt GD & Roberts LS (1977). Foundations of
Parasitology. CV Mosby Company, 11830

19

Westline Industrial Drive, St. Louis, Missouri
63141.

The Leakey Foundation. (2020). Dozens of Non-

Human Primate Species Are Vulnerable to

COVID-19.

https://leakeyfoundation.org/dozens-of-

non-human-primates-are-vulnerable-to-

covid-19/, retrieved 18-10-2022.

(2021). Policy Brief: Biodiversity and
Zoonotic Diseases: Lessons for effective
biodiversity governance and resilience to
pandemics in Africa. UNESCO Office Nairobi
and Regional Bureau for Science in Africa,
University of Rwanda, & University of
Massachusetts Boston.

Veterinary Parasites Laboratory Procedures. (1997).

http://nemaplex.ucdavis.edu/Methods/vet

parasites.htm, retrieved 09-02-2023.

AH, Ross C & Semple S (2006).
Gastrointestinal parasites in crop raiding and
wild foraging Papio anubis in Nigeria.
International  Journal of Primatology,
d0i.10.1007/s10764-006-9089-1.

WHO. (2019). Bench aids for the diagnosis of
intestinal parasites.
https://www.who.int/publications/i/item/9
789241515344, retrieved 18-10-2022.

WHO. (2022). In Africa, 63% jump in diseases spread
from animals to people seen in last decade |
WHO | Regional Office for Africa.
https://www.afro.who.int/news/africa-63-
jump-diseases-spread-animals-people-seen-
last-decade, retrieved 15-11-2022.

WHO EMRO. (2022) | Zoonotic disease: Emerging
public health threats in the Region | RC61 |.
https://www.emro.who.int/about-
who/rc61/zoonotic-diseases.html, retrieved
15-11-2022.

UNESCO

Weyher


https://cites.org/common/prog/mike/survey/0607_FW_AT_Survey_Yankari.pdf
https://cites.org/common/prog/mike/survey/0607_FW_AT_Survey_Yankari.pdf
https://refinedng.com/yankari-national-park/
https://refinedng.com/yankari-national-park/
https://leakeyfoundation.org/dozens-of-non-human-primates-are-vulnerable-to-covid-19/
https://leakeyfoundation.org/dozens-of-non-human-primates-are-vulnerable-to-covid-19/
https://leakeyfoundation.org/dozens-of-non-human-primates-are-vulnerable-to-covid-19/
http://nemaplex.ucdavis.edu/Methods/vetparasites.htm
http://nemaplex.ucdavis.edu/Methods/vetparasites.htm
https://www.who.int/publications/i/item/9789241515344
https://www.who.int/publications/i/item/9789241515344
https://www.afro.who.int/news/africa-63-jump-diseases-spread-animals-people-seen-last-decade
https://www.afro.who.int/news/africa-63-jump-diseases-spread-animals-people-seen-last-decade
https://www.afro.who.int/news/africa-63-jump-diseases-spread-animals-people-seen-last-decade
https://www.emro.who.int/about-who/rc61/zoonotic-diseases.html
https://www.emro.who.int/about-who/rc61/zoonotic-diseases.html

