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Abstract 

Background:  Wildlife reservoirs not only act as a source of infection for vectors but also serve as hosts for the vec-
tors themselves, supporting their populations. Their public health significance in developing countries is of growing 
importance as a result of zoonotic and enzootic diseases associated with the pathogens they transmit. Therefore, a 
study was carried out to determine the prevalence of ectoparasites of wild game in Nsukka, southeast Nigeria. Physi-
cal examinations were carried out on 143 wildlife, and laboratory identification was employed on the ectoparasites. 
The collected ectoparasites were identified in the laboratory using literature and with the help of a taxonomist.

Results:  Out of the 143 game examined, 114 was infected with at least one parasite representing about 98.6% of an 
infestation. Among the parasites identified, Amblyomma spp. showed the highest prevalence of 24.5% at 95% confi-
dential intervals of CI (1.45–3.19)–24.5% (p ≤ 0.05). No difference was observed in the prevalence of the ectoparasites 
according to sex, except for Ixodes holocyclus. Similarly, no difference was observed in prevalence with reference to 
age except for Rhipicephalus spp. and Polyplax spinulosa which showed differences.

Conclusions:  The present study provides basic data about the most prevalent ectoparasitic arthropod among game 
in Nsukka, southeast Nigeria, which requires an evaluation of its zoonotic control measures. This work can elicit the 
risk of possible transmission of some zoonotic and enzootic diseases via game. Improving awareness among local 
people and bushmeat dealers about the risk of contracting a vector-borne disease through wildlife is crucial.
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Background
Human beings interact with wildlife in their daily lives, 
both at home and when away from home (CDC 2017), 
especially at a zoo or during outdoor recreational activ-
ities (Ozioko et  al. 2018). There is much commonly 
consumed wildlife referred to as bushmeat or game in 
the tropics. Bushmeat or game is an important protein 
source and also a reservoir host of pathogens capa-
ble of causing diseases in man (CDC 2017). They host 

several arthropods which are major vectors of zoonotic 
and enzootic diseases thereby playing an essential role 
in the transmission of pathogens to humans and other 
animals. Wild animals appear to be capable of living 
with a high parasite load and remain asymptomatic, 
without any apparent ill-effects on their health. Many 
of them create undesirable dermal immune responses 
while acting as vectors of bacteria, viruses, cestodes, 
nematodes and other disease agents (Wei et  al. 2010). 
Most of the emerging zoonotic diseases are from viral 
origin and are transmitted by vectors (Taylor et  al. 
2001) and for the most part are transmitted by wildlife 
(Woolhouse and Gowtage-Sequeria 2005; Wang and 
Crameri, 2014). Transmission of the wildlife pathogens 
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to humans is a rare event but, once it has happened, 
human-to-human transmission maintains the infection 
for a while. It is important to note that hunting wild-
life for food and sale increases human–animal contact, 
with serious zoonotic implications. People who trap, 
transport, trade, handle and consume wild game risk 
contracting a bevy of viruses, parasites and other dis-
ease-causing organisms carried by wild animals, such as 
Ebola, yellow fever and HIV (Premaalatha et al. 2017). 
Recurrent fire outbreaks have resulted in the escape of 
wildlife into nearby communities. Their sudden relo-
cation poses a threat to human and domestic animals. 
Besides, the possibility of transferring ectoparasites 
from wildlife to domestic animals that lack immunity 
to resist it invariably spread infections to humans as 
well. Exposure to zoonotic diseases carried by wildlife 
and their parasites represents a growing threat to pub-
lic health (AWI 2014). Ectoparasites such as ticks, lice, 
fleas and mites have been incriminated in the mechani-
cal transmission of pathogens to humans while sucking 
blood (Omudua and Amuta 2007). Some known com-
mon human diseases transmitted by arthropod vectors 
are epidemic typhus and epidemic relapsing fever (body 
lice) plague and murine typhus (certain fleas) lyme dis-
ease, scrub typhus (biting mites), relapsing fever and 
many viral diseases (ticks). They parasitize their hosts, 
damaging their skin and causing irritation to them. 
Sustainable control of zoonotic diseases requires ade-
quate and useful information on the local and regional 
distribution of appropriate environmental risk fac-
tors (Sowemimo and Asaolu 2008) which are essential 
for designing and maintaining surveillance strategies 
(Webber 2015). This information is, however, scarce in 
West African countries (Onyenwe and Ikpegbu 2004), 
especially in Nigeria. Besides, studies carried out in 
specified communities provide limited information 
in relevance to regional-level control programmes. 
Even though several studies have been conducted on 
ectoparasites of animals in some parts of Nigeria, most 
have been directed only to domestic animals. Therefore, 
this study was designed to determine the distribution of 
wildlife arthropods and estimate the infestation param-
eters of ticks, fleas, mites and lice associated with com-
monly consumed wildlife in study area. Understanding 
the richness of ectoparasite species is very crucial as 
it provides valuable insights into disease transmission 
and the ecological roles they play in the regulation of 
their host populations and communities (Wei et  al. 
2010). Additionally, research on the distribution of 
wildlife ectoparasite should be carried out to discover 
what species occur in a particular area, where they are 
found, and with what hosts they are associated.

Methods
The study was carried out over a period of one year in 
different localities within Nsukka, southeast Nigeria 
(longitude 7o08′ and 7o20′ East and latitude 6o46′ and 
6o49′ North). Though the influence of human-induced 
environmental factors over a long period has made the 
place almost lose its rain forest features (Igbozuruike 
1978), the area has remained an important refuge for 
over 200 species of wildlife. Some regions in the area 
are considered to be a grazing area for nomadic herds-
men. There are patches of forests around the valleys 
of some parched streams, springs and rivers. The area 
is characterised by tall trees and grassland vegetation 
where wildlife is widely distributed. Despite consider-
able national and international laws regulating wildlife 
conservation in Nigeria, only park and reserves are 
fully restricted from human activities such as hunting, 
animal grazing and bush burning.

Sample collection
The sampled animals consist of Xenus erythropus (16), 
Thryonomys swinderianus (16), Varanus exanthe-
maticus (17), Sylvicapra grimmia (15), Philantomba 
maxwellii (15), Numida meleagris (16), Francolinus 
bicalcaratus (17), Oryctolagus cuniculus (15) and Vara-
nus ornatus (16) (Fig.  1). They were procured directly 
from hunters who obtained them from their natural 
habitats for trade and consumption. The animals were 
caught using various methods such as trapping, use of 
dogs and shooting. Procured animals were not euthan-
ised and each of them was returned to the owner after 
ectoparasites were isolated. The ectoparasites were 
collected with the use of a fine comb, hand lens and a 
pair of forceps and preserved in labelled vials contain-
ing 10% formalin. Ticks were identified using a stereo 
microscope, and other parasites were identified using 
a compound microscope. The parasites were identi-
fied using a standard parasitological method for ticks 
(Soulsby 1982; Walker et al. 2018) lice, fleas and mites 
(Urquhart et al. 1996; Foreyt 2001).

Statistical analysis
The analysis was done using SPSS (version 20.0) statis-
tical software and Quantitative Parasitology (version 
3.0). The prevalence of parasites was determined using 
Chi-square test from the contingency tables, while 
Fisher’s exact test was used to calculate the significant 
difference in prevalence of age, sex and season. The sig-
nificant difference was set at (p ≤ 0.05).
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Results
A total of 3 lice, 5 ticks, 2 fleas and 1 mite belonging to 
eleven genera were collected (Fig. 2) from 114 samples 
belonging to the nine examined wildlife species. The 
most prevalent with a wide range of hosts was Ambly-
omma spp., which was recorded in three different host 
species with an overall ectoparasites prevalence of 
24.5% (Table  1). The lowest ectoparasite prevalence 
was recorded for Dermanyssus gallinae (3.3%) and was 
recovered from birds only (p ≤ 0.05). Xenopsylla cheo-
pis had the highest prevalence among fleas that were 
identified, while Polyplax spinulosa had the highest 
overall prevalence among lice. Ticks (Amblyomma spp.) 

were collected from three host species (N. meleagris V. 
ornatus, V. exanthimaticus), while Ixodes holocyclus, 
Dermacentor variabilis and Rhipicephalus spp. were 
each collected from two host species (F. bicalcaratus, 
T. swinderianus), (X. erythropus, T. swinderianus) and 
(O. cuniculus, P. maxwellii), respectively, whereas Boo-
philus decoloratus were collected from one host species 
(S. grimmia)) (Table 2). Sucking lice (P. spinulosa) were 
also collected from small mammals (T. swinderianus, 
X. erythropus and O. cuniculus), while the other two 
sucking lice, Bovicola spp. and Goniocotes spp., were 
each collected from ungulate (P. maxwellii, S. grim-
mia) and aves (F. bicalcaratus), respectively. Reptiles 

Fig. 1  Samples game animals

Fig. 2  Ectoparasites found from game animals. j–k  =  × 400; f  =  × 1000; a–e  =  × 10
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were seen parasitized by one ectoparasite, whereas 
the remaining seven host species were each infested 
by at least two species of ectoparasites. There was sig-
nificant (p ≤ 0.05) prevalence percentage between or 
among the various wildlife host species that harbour 
the same ectoparasites. Fleas (Goniocotes spp.) were 

seen with lower prevalence and with less range of hosts. 
The prevalence of Amblyomma spp. infestation was 
significantly higher in V. orantus and V. exanthemati-
cus (100%) when compared with that of N. meleagris 
(12.5%). There was significantly higher prevalence of 
D. variabilis infestation in X. erythropus (25%) than in 
T. swinderianus (18.8%). The prevalence of I. holocy-
clus was significantly higher in F bicalcaratus (58.8%) 
than in T. swinderianus (37.5%) (p ≤ 0.05), whereas O. 
cuniculus (46.7%) had significantly higher prevalence 
of Rhipicephalus spp. than in T. swinderianus (40%). 
In wild game infected with P. spinulosa, the prevalence 
of infection was highest in O. cuniculus (86.7%) fol-
lowed by X. erythropus (25%) and least in T. swinderi-
anus (18.8%) (p ≤ 0.05). S. grimmia had a significantly 
higher prevalence of infestation of Bovicola spp. than P. 
maxwellii. The prevalence of D. gallinae infestation was 
significantly higher in F. bicalcaratus (17.6%) than in N. 
Melagris (12.5%). The prevalence of infection between 
season, sex and age among the wild game is presented 
in (Table 3). The prevalence of Rhipicephalus spp., Spi-
lopsyllus cuniculi, Bovicola spp. and D. gallinae in the 
wild game was more in the dry season than in the rainy 
season, while the prevalence of Amblyomma spp., Boo-
philus spp., D. variabilis, X. cheopis and P. spinulosa 
was more in the rainy season. However, there was no 
seasonal difference (p > 0.05) in the prevalence of the 
parasites. There was no sex difference in the prevalence 
of the parasites, except I. holocyclus which significantly 

Table 1  Overall prevalence of  ectoparasites recovered 
in Nsukka, southeast Nigeria

N = the no of host species; values are presented as infected (95% confidence 
limit)

Ectoparasites Prevalence N

Ticks

 Amblyomma spp. 24.5 (18.03–32.13) 3

 Boophilus decoloratus 6.3 (3.19–11.45) 1

 Dermacentor variabilis 4.9 (2.32–9.70) 2

 Ixodes holocyclus 10.5 (6.15–16.69) 2

 Rhipicephalus spp. 8.4 (4.79–14.23) 2

Fleas

 Xenopsylla cheopis 7.7 (4.03–13.20 1

 Spilopsyllus cuniculi 4.9 (2.32–7.70) 1

Lice

 Polyplax spinulosa 14.0 (8.98–20.57) 3

 Bovicola spp. 11.9 (7.25–18.44) 2

 Goniocotes spp. 5.6 (2.63–10.73) 1

Mites

 Dermanyssus gallinae 3.5 (1.39–7.93) 2

Table 2  Prevalence rate of ectoparasites infestation among different wildlife

F. b = F. Bicalcaratus, N.m = N. meleagris, V. o = V. ornatus, V.e = V. exanthimaticus, T.s = T. swinderianus, X. e = X. erythropus, O. o = O. cuniculus, P. m = P. maxwellii, S. g = S. 
grimmia, N = number of bushmeat sampled; values are presented as infected (%), X2 = Chi-square test, *p ≤ 0.05

Bushmeat sampled Aves Reptiles Small mammals Ungulates X2

F. b N. m V. o V. e T.s X. e O. c P. m S. g

N 17 16 16 17 16 16 15 15 15

Ticks

 Amblyomma spp. – 2 (12.5) 16 (100) 17 (100) – – – – – 133.53*

 Boophilus decoloratus – – – – – – – – 9 (60.0) -

 Dermacentor variabilis – – – – 3 (18.8) 4 (25.0) – – – 26.20*

 Ixodes holocyclus 10 (58.8) – – – 6 (37.5) – – – – 63.82*

 Rhipicephalus spp. – – – – – – 7 (46.7) 6 (40.0) – 54.26*

Fleas

 Xenopsylla cheopis – – – – – – – – 11 (73.3) -

 Spilopsyllus cuniculi – – – – 7 (46.7) – – -

Lice

 Polyplax spinulosa – – – – 3 (18.8) 4 (25.0) 13 (86.7) – – 83.39*

 Bovicola spp. – – – – – – 6 (40.0) 11 (73.3) 80.00*

 Goniocotes spp. 8 (47.1) – – – – – – – – -

Mites

 Dermanyssus gallinae 3 (17.6) 2  (12.5) – – – – – – – 17.98*
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differed (p ≤ 0.05) between the male and female. All 
species of parasites recovered from the wild showed 
higher prevalence in adults than in juvenile and did not 
differ significantly (p > 0.05) except Rhipicephalus spp. 
and P. spinulosa which significantly differed (p ≤ 0.05).

Discussion
The present finding revealed that animals from the 
wild are heavily infested with ectoparasites that can 
be transmitted to their offsprings and other mam-
mals, including humans. The parasites encountered in 
this study have been reported previously from wildlife 
elsewhere (Mbaya et  al. 2008; Parola et  al. 2013; Atu-
man et  al. 2019). Many ectoparasites that are vectors 
of zoonotic diseases live in close association with their 
animal hosts in a stable habitat and equilibrium with 
the climate and soil, undisturbed by humans. The pre-
sent study has shown that any shift in this equilibrium 
due to the pressure of human activities portends a great 
danger of zoonotic pathogens being transmitted to 
humans and their domesticated animals through these 
parasites. To the best of our knowledge, parasitic tick, 
Amblyomma spp. found on the lizards, V. orantus and V. 
exanthematicus is the first record on lizard hosts in the 
study area. The result also shows that the tick, Ambly-
omma spp., is the most dominant ectoparasite in the 
wild game studied and mostly recovered from lizards. 
Amblyomma spp. and Boophilus decoloratus are vec-
tors of tick-borneAfrican fever also known as Rickettsia 

africae. Rickettsioses are emerging and re-emerging 
vector-borne global diseases with zoonotic importance 
(Omitola and Taylor-Robinson 2020). I. holocyclus 
was the second abundant tick isolated. I. holocyclus 
can cause subsequent mortality and paralysis among 
domestic and wild animals. I. holocyclus can act as a 
vector of ehrlichiosis, lyme disease, spotted fever and 
babesiosis and transmit the disease to man, carnivores 
and ruminants. The low incidence of some ectopara-
sites found in this study could be due to the grooming 
behaviour of animals where one licks the other. Ani-
mals have particular grooming habits that often involve 
licking the fur, and while they lick one another, it brings 
them into proximity and therefore increases the risk of 
transmitting parasites with a direct life cycle (Gillespie 
2006); besides, many ectoparasites are the intermediate 
host for intestinal parasites, and therefore, the animals 
may become infected via the ingestion of these hosts. 
The recovery of only a few mites (D. gallinae) from 
the whole animals examined during the present inves-
tigation probably indicates that the study area repre-
sents a marginal distribution area for mite. The lowest 
prevalence of Dermamyssus spp. encountered in this 
work is in line with the work of Swai et al. (2010) who 
also recorded its least prevalence while working with 
ectoparasites and blood parasites of free-range fowls of 
Northern Tanzania. Dermanyssus mites are blood feed-
ers and are responsible for anaemia, welfare problems 

Table 3  Prevalence rate of ectoparasites infestation based on season, sex and age

The comparison is between season (dry and rainy), sex (male and female) and age (juvenile and adult) N = number of bushmeat sampled; values are presented as 
infected (%), S = significance, *p ≤ 0.05

Parasite recovered Season Sex Age

Dry Rainy S Male Female S Juvenile Adult S

N 17 16 16 17 16 16

Ticks

 Amblyomma spp. 17 (21.5) 18 (28.1) 0.361 15 (21.4) 20 (27.4) 0.407 16 (23.5) 19 (25.3) 0.8

 Boophilus decoloratus 4 (5.1) 5 (7.8) 0.501 4 (5.7) 5 (6.8) 0.78 2 (2.9) 7 (9.3) 0.11

 Dermacentor variabilis 3 (3.8) 4 (6.2) 0.499 4 (5.7) 3 (4.1) 0.65 1 (1.5) 6 (8.0) 0.07*

 Ixodes holocyclus 8 (10.1) 8 (12.5) 0.654 12 (17.1) 4 (5.5) 0.02* 8 (11.8) 8 (10.7) 0.83

 Rhipicephalus spp. 7 (8.9) 6 (9.4) 0.915 8 (11.4) 5 (6.8) 0.34 1 (1.5) 12 (16.0) 0.03*

Fleas

 Xenopsylla cheopis 6 (7.6) 5 (7.8) 0.961 6 (7.6) 5 (7.8) 0.961 4 (5.9) 7 (9.3) 0.43

 Spilopsyllus cuniculi 4 (5.1) 3 (4.7) 0.918 3 (4.3) 4 (5.5) 0.741 0 (0) 7 (9.3) 0.01*

Lice

 Polyplax spinulosa 8 (10.1) 12 (18.8) 0.139 8 (11.4) 12 (16.4) 0.38 6 (8.8) 14 (18.7) 0.09*

 Bovicola spp. 9 (11.4) 8 (12.7) 0.812 10 (14.3) 7 (9.7) 0.402 5 (7.5) 12 (16.0) 0.11

 Goniocotes spp. 9 (11.4 12 (18.8) 0.299 5 (7.1) 3 (4.1) 0.43 3 (4.4) 5 (6.7) 0.55

Mites

 Dermanyssus gallinae 3 (3.8) 2 (3.1) 0.828 4 (5.7) 1 (3.5) 0.15 2 (2.9) 3 (4.0) 0.73
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in birds and dermatitis in humans. They can act as vec-
tors for some bacteria such as Salmonella, Spirocheta 
and Rickettsia (Devos and Lambrechts 2003). X. cheo-
pis also identified can also serve as an intermediate 
host for Hymenolepis nana and Hymenolepis diminuta 
(Mathison and Prittb 2014). Sex-related differences in 
parasite prevalence are commonly observed where the 
males exhibit higher parasitism than the females. The 
difference in sex prevalence may be attributed to differ-
ent factors influencing a host at the same time such as 
exposure differences and mating behaviours. There is a 
noticeable disparity in infection prevalence among the 
various age range studied which can be attributed to 
the varying degree of exposure to the infection. Juve-
niles with lower acquired resistance unlike adults have 
never lived in the wild nor have they been exposed 
(Wakelin 1996). Moreover, animal hosts can regulate 
the severity of the infection by developing acquired 
resistance to the parasites. The higher prevalence of 
ectoparasites observed in older animals may be due to 
the longer period of exposure to parasitic infestation. 
Higher prevalence of the ectoparasites was observed in 
rainy season than in dry season, which is in line with 
the report of Devos and Lambrechts (2003). According 
to their report, most parasites tend to reach their high-
est biotic potential during the rainy season, while those 
with statistically higher in the dry season probably indi-
cate the survivors from infections acquired during the 
late rainy season. No significant seasonal difference 
was observed on the prevalence of the ectoparasites. 
Variation in exposure to ectoparasites infection of ani-
mals can influence their distribution and prevalence 
patterns. The fact that most of the bushmeat animals 
examined during this study have been residents in the 
same ecological zone for a long time may explain the 
finding of similar parasite in different animal types. 
Many of these animals share many things in common 
and thus could easily transfer infection among them-
selves. The infestations might be explained by these 
animals’ shelter and social behaviour. Some of the para-
sites identified in this study have been reported on cat-
tle owned by Fulani pastoralists and other livestock in 
the study area (James-Rugu and Iwuala 2002; Tongjura 
et al. 2012; Adebayo et al. 2018). Whether some of the 
parasites were transmitted to domestic from the wild-
life or are natural to the area is unknown, but it must 
be kept in mind that humans travel to import exotic 
animal denote that parasites harboured do not neces-
sarily come from a targeted area. They may have been 
introduced into the study area through any of the 
numerous species of exotic animal now living free in 
the area. Domestic and wild animal hosts encroach into 

each other territories thereby promoting the spread of 
zoonotic or enzootic transmission of certain agents.

Conclusions
The study has documented the common ectoparasite 
infesting wild game and could also provide an insight into 
the common ectoparasite of wildlife at large. The preva-
lence of ectoparasite infections in the wildlife population in 
this study is of public health significance which could be a 
threat to humans and their domestic animals. To the best 
of our knowledge, no significant attention has been given 
to control ectoparasites of wildlife in the study area, despite 
the threat of these organisms to man and their domestic 
animals. Therefore, both wildlife and domestic animal vec-
tor control programs must be carried out at the same time 
to prevent the spread of zoonotic diseases. However, addi-
tional research is needed to further investigate the wildlife 
ectoparasites infestations and their role in the transmission 
of diseases in the studied area.
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