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SUMMARY 
Ticks are obligate blood-feeders that require a host to survive and reproduce and has been said to be 
second to mosquito in pathogen transmission. Tick-borne diseases are increasingly becoming an 
important public health issue because of the possibility of acquiring them through tick bite and the 
presence of ticks in environment poses risk to humans and livestock alike. This study was carried out to 
determine the presence of ticks in Abeokuta environment and to screen harvested ticks for some zoonotic 
pathogens. Ticks were gathered from ten different spots in Abeokuta Ogun state using the cloth dragging 
method. The gathered ticks were morphologically identified to genus level using stereo microscope and 
grouped based on their developmental stages. Harvested ticks were screened for 5 pathogens of Public 
Health importance namely Anaplasma, Babesia, Borrelia, Ehrlichia and Rickettsia by Polymerase Chain 
Reaction (PCR) using extracted DNA from the ticks. A total of 357 ticks were gathered from the 
environment, the environments were areas where cattle are being grazed. Using their morphology; 19 
(5.3%) of ticks were of the genus Amblyomma, 274 (76.6%) were of the Genus Rhipicephalus (sub genus 
Boophilus), and 64 (17.9%) were of the Genus Rhipicephalus. Using the developmental stages; 44 
(12.3%) of the ticks were adults, 304 (85.2%) were larvae and 9(2.5%) were nymphs. Pathogen 
prevalence in the harvested ticks was 20.73%.  PCR analysis revealed that 2 (0.56%) of ticks were 
positive for Coxiella and Rickettsia, 28 (7.84%) for Anaplasma, 29 (8.12%) for Coxiella, 7 (1.96%) ticks 
were positive for Coxiella and Anaplasma and 8 (2.25%) ticks were positive for Rickettsia. None of the 
ticks had Babesia and Borrelia. With the presence of Anaplasma, Coxiella and Rickettsia in the harvested 
ticks, the risk of acquiring infection from bite of ticks by humans and livestock is very high in the study 
areas and the possibility of transfer into other areas through movement of goods and services involved in 
global trade portend danger. Importance of co-infection in the harvested ticks and the dangers they pose 
in disease transmission to animal and humans are of great public health concern which require Public 
awareness and education. 
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INTRODUCTION 
 
Ticks are obligate hematophagous ectoparasites of 
wild and domestic animals and humans that are 
classified in the subclass Acari, order 
Parasitiformes, suborder Ixodida, and distributed 
from Arctic to tropical regions of the world. 
Despite efforts to control tick infestations, ticks 
and the pathogens they transmit continue to be a 
serious constraint to human and animal health 
worldwide (de la Fuente and Kocan, 2006). 
Questing is the mechanism by which ticks find a 
host, climb on it, and feed. Ticks quest at variable 
heights in the vegetation, driven by factors such 

as temperature and relative humidity (Vail and 
Smith, 2002; Busby et al., 2012). 
 
Ticks are of great importance because of their 
ability to transmit a wide spectrum of pathogenic 
microorganisms, such as bacteria, protozoa, 
rickettsiae, spirochaetes and viruses. Grouped into 
Ixodidæ and Argasidae families, all ticks are 
obligate blood-suckers and they undergo three 
stages of development: larval, nymphal and adult. 
The life cycle of ticks starts when larvae seek 
hosts, attach, feed, detach, and develop in 
sheltered microenvironments where they moult to 
nymphs; nymphs follow the same pattern and 

120

https://www.frontiersin.org/articles/10.3389/fphys.2012.00064/full#B18
https://www.frontiersin.org/articles/10.3389/fphys.2012.00064/full#B125
https://www.frontiersin.org/articles/10.3389/fphys.2012.00064/full#B125
https://www.frontiersin.org/articles/10.3389/fphys.2012.00064/full#B9


 
Tanzania Veterinary Association Proceedings Vol. 36 

moult to adults (except argasids, which first moult 
into further nymphal stages); adults seek hosts, 
mate, feed, and in the case of engorged females, 
drop off to deposit eggs” (Dennis and Piesman, 
2005). Tick hosts are terrestrial vertebrates, and 
host-seeking activity is called questing. Ticks may 
have vastly different host preferences, among 
species and at different developmental stages, as 
well as seasonal questing that depends on climate 
and environmental conditions (Dennis and 
Piesman, 2005).  
 
Ticks are ranked as the most economically 
important ecto-parasites of livestock in the 
tropics, including sub Saharan Africa (SSA) 
(Uilenberg 1995). Their veterinary importance is 
related to their blood-feeding, from which both 
their direct and indirect pathogenicity originates 
(Jongejan and Uilenberg 2004). In cattle, tick 
infestation alone can cause anaemia, stress, 
reduction in weight gain and milk yields, 
depreciation of hide value, hypersensitivity and 
toxicosis, leading also to secondary infections 
(Jongejan and Uilenberg 2004). In addition, some 
tick species can act as vectors of pathogens 
causing several tick-borne diseases (TBDs), a 
serious impairment to cattle health and 
productivity in SSA (Young et al; 1988). 
 
In Nigeria, 90% of the cattle population are kept 
under the traditional pastoral husbandry of Fulani 
herders; who graze cattle extensively in pastures 
and forest, thereby exposing the cattle to various 
form of ticks in the country (Lawal-Adebowale 
2012) these ticks are cat-off the cattle during 
grazing and are usually found in the grazing areas 
or along the grazing routes. Genera Amblyomma, 
Hyalomma, and Rhipicephalus, (sub-genus 
Boophilus inclusive) are known vectors of the 
causative agents of the most important bovine 
Tick-Borne Diseases (TBDs) (Akande et al 2017).  
 
In tropical Africa, tick-borne protozoan diseases 
(e.g. theileriosis and babesiosis) and rickettsial 
diseases (e.g. anaplasmosis and heartwater 
[cowdriosis]) are the part of the main challenges 
of health and management of domestic ruminants 
(Uilenberg, 1992). Other known pathogenic 
bacteria transmitted by ticks are intracellular 
alpha proteobacteria, which includes the families 
Anaplasmataceae, Bartonellaceae, and 

Rickettsiaceae (Dumler et al; 2001). Members of 
the genera Anaplasma and Ehrlichia, from the 
family Anaplasmataceae, infect mainly 
monocytes and granulocytes and cause human and 
animal anaplasmoses and ehrlichioses (Chen et al; 
1994). The tickborne protozoa of the genus 
Babesia reproduce in erythrocytes, thus causing 
babesiosis among humans as well as wild and 
domestic animals (Homer et al; 2000). 
The diverse and complex ecology of tick-borne 
diseases (TBDs) is exceptional among vector-
borne diseases. It is estimated that tick species 
exceed 850 and inhabit every continent (Dennis 
and Piesman 2005, Benoit et al; 2007). Their 
resilience and persistence in the environment can 
be traced back in the fossil record, which suggests 
that they originated 65-146 million years ago 
(Fuente 2003). Ticks have very little mobility, but 
they may be transported over long distances by 
their vertebrate hosts during feeding, in particular, 
bird hosts may efficiently transport ticks across 
geographical barriers (Poupon et al; 2006; Hasle 
et al; 2009,) and spread tickborne pathogens. 
Birds, especially ground-feeding species, are at 
risk of tick infestation and are considered 
important in the global dispersal of ticks and tick-
borne pathogens through their migration within 
and between continents (Olsen et al; 1995, 
Comstedt et al; 2006).  
 
Ticks generate a neurotoxin and they can host 
bacterial, viral, and protozoan pathogens as well, 
a greater variety of disease agents than any other 
arthropod vector (Sonnenshine 1991). Among 
tickborne bacteria, extracellular spirochetes of the 
genus Borrelia are widely spread and most 
studied. Some of these, those that belong to the 
Borrelia burgdorferi sensulato complex, are 
causative agents of Lyme borreliosis (Parola and 
Raoult 2001; Korenberg et al; 2002).  
 
Because of the wide range of transmitted 
pathogens, ticks are of considerable medical and 
veterinary interest worldwide. Emerging tick 
transmitted diseases like babesiosis, anaplasmosis, 
ehrlichiosis and rickettsiosis among others have 
drawn both public and scientific attention to these 
arthropods (Beugnet, 2002; Kenny et al; 2004). 
Increased mobility of animals and the ability of 
ticks to find niches in new climatic conditions 
have resulted in rapid extension of the 
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zoogeographical ranges for many tick species 
(Glaser and Gothe, 1998; Shaw et al; 2001). The 
increasing number of ticks has also been 
associated with growing accessibility of natural 
environments and an increase in the population of 
wild host species (deer, small mammals and 
foxes) that now have a closer association with 
human activity. For example, Rhipicephalus 
microplus has extended its range in South 
America to South Africa and in about 10 years 
ago has spread to other West African countries. It 
has been reported that importation of 
Rhipicephalusmicroplus into new regions poses 
higher risk for bovine babesiosis (Cumming and 
Guegan 2006, Akande and Fagbemi, 2018). 
 
Ticks are the primary vector for several 
transmissible pathogens, transmitting more 
pathogens than any other arthropod vector group 
with an estimated 10% of all tick species being a 
vector. Ticks are second only to mosquitoes for 
vectoring human diseases. Many of the diseases 
transmitted by ticks are of huge medical and 
veterinary importance (Jongejan and Uilenberg 
2004, Bernette 1995, Pietzsch 2005). 
 
There has been a notable increase in the 
prevalence of many tick-borne diseases; as a 
result, ticks are of paramount importance globally, 
due to the implications on both human and 
livestock health (Parola and Didier 2005, 
Randolph 2001). Because of these important roles 
of ticks and their effects on livestock and human, 
their presence in the environment and the 
attendant pathogens in them cannot be 
overemphasised considering the danger their 
presence portends and the possibility of 
continuous transmission of diseases once they are 
established in the environment, thus the study was 
done to harvest ticks in the study area usingcattle 
grazing areas and human routes, to screen the 
harvested ticks for zoonotic pathogens so as to 
create awareness on the danger of tick and tick-
borne diseases in Nigeria in particular and Africa 
at large. 
 
 
 
 
 

MATERIALS AND METHODS 
 
Study areas 
 
The study was conducted in Abeokuta, Ogun 
state. South-West Nigeria. Ten areas where cattle 
are being grazed and humans usually pass were 
used for this study. 
 
Sampling techniques 
 
Questing ticks from the grazing areas were 
collected by cloth dragging method after each 
dragging of about 10 metres, the1m2flannel for 
collection was put on a flat surface where the 
ticks were picked with the aid of a forceps 
(Gilbert et al; 2001).The ticks that attached to the 
flannel were put into a container with perforated 
lids this is then transported to the Parasitology 
laboratory of the Department of Veterinary 
Microbiology and Parasitology, College of 
Veterinary Medicine, Federal University of 
Agriculture. Abeokuta. Ogun state, Nigeria. The 
ticks were sorted and cleaned after which they 
were identified and stored in 70% ethanol and 
were kept at +40C until DNA extraction.  
 
DNA extraction, storage and analysis 
 
Collected ticks were identified under the stereo-
microscope using the keys of Walker et al; (2003) 
and Soulsby (1982); the ticks from grazing areas 
(questing ticks) were grouped based on the stage 
of their life-cycle into larvae, nymph and adults. 
Each identified tick was kept in a separate safe 
lock tubes for molecular analysis after 
identification to genus level. DNA was extracted 
using the InviMag DNA Tissue kit (Qiagen, 
Germany) according to manufacturer’s 
instructions. 
 
About 100 µl DNA was gotten from the 
extraction for each tick. These were dispensed 
into five clear PCR plates for analysis and three 
clear PCR plates as stock to be stored each 
contain 5 µl and 25 µl of DNA respectively. 
Plates were stored at -800C until further analysis. 
 
PRIMER SETS: The following primer sets were 
used for pathogens assay (TABLE 1) 
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Table 1: Primer lists with annealing temperature 
Pathogen Forward 

or 
Reverse 

Primer Targeted 
gene 

Annealing 
Temp (°C) 

Type of 
PCR 

Amplicon 
size 

Reference 

Anaplasm
a 

F  EHR1 16SrRNA 63 Heminested 711bp Raret al; 2005 

 R  new EHR2 16SrRNA     
Babesia F BJ1 18SrRNA 56 Simple  476-520bp Casati 2006 
 R  BN2 18SrRNA     
Borrelia F 

newLDf 

16SrRNA 61 Simple 357bp Marconi and 
Garon1992 
(Modified) 

 R newLDr 16SrRNA     
Coxiella F Q5 &Q6 htpB 58 Nested  325bp To et al; 1996 
 R Q3&Q4 htpB     
Rickettsia F 

Rr17k.1p 
17-KDa 72 Heminested 539bp Ishikuraet al; 

2002 
 R Rr17k.539

n 
17-KDa     

 
Data analysis 
 
Frequency distribution and percentages were used 
to present the data gotten while chi square was 
used for bivariate analysis to find association 
between ticks stages and pathogen found in them 
 
RESULTS 
 
Table 2: Tick borne pathogen distribution in the 
harvested questing ticks 
 
PATHOGENS  FREQUENCY (%) 
Anaplasma 28 (7.84) 
Coxiella 29 (8.12) 
Coxiella + Anaplasma 7 (1.96) 
Coxiella + Rickettsia 2 (0.56) 
Rickettsia 8 (2.25) 
TOTAL 74 (20.73) 
 
DISCUSSIONS AND CONCLUSIONS 
 
It has been suggested that theileriosis, Babesiosis, 
Anaplasmosis and heartwater which are the 
disease caused by some of the pathogens isolated 
in this work are most important tick-borne 
diseases (TBDs) of livestock in sub-Saharan 
Africa resulting in extensive economic losses to 
farmers in endemic area (Eygelaar et al., 2015). 
Thus, there is need for better control programme 

for this TBDs because of their importance and 
their classification as emerging zoonosis 
especially Anaplasmosis and Babesiosis in 
Humans. 
 
The zoonotic implication of the pathogens 
harvested cannot be over emphasized as some 
authors have suggested that the presence of 
pathogens like Coxiella burnetii poses a great 
threat to animals and human in the areas where 
they are found (Mediannikov et al., 2010; Kanga-
waladjo et al., 2010).Coxiella burnetii has 
recently been declared a source of bioterrorism 
(Madariaga et al, 2003), It is an occupational 
hazard for veterinarians, animal handlers and their 
close associate. It is a known cause of abortion 
and fetal waste in ruminant production. It has also 
been reported an emerging vector borne pathogen 
with high zoonotic potential (Shannon et al 2005, 
Rodolakis et al; 2007, Hazlet et al; 2013)  
 
Questing ticks have been said to pose a great risk 
of infection to human and animals in the areas 
where they are found as they help maintain 
pathogens in the environment and at times help in 
sustaining the pathogens through various 
developmental stages till, they climb on a 
susceptible host who they can infect with 
pathogen in them. The high prevalence of 
pathogen prevalence observed in the questing 
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ticks poses a potential danger for continuous 
transmission and maintenance of pathogens in the 
study areas. (Childs and Paddock, 2003) 
 
Co infection observed in the ticks might be due to 
a single blood meal on cattle that are carrying 
more than one pathogen or by transfer of blood 
between co- feeding ticks (Piesman and Happ, 
2001). 
 
Having pathogens from different genera in the 
questing ticks harvested from this study is a 
pointer to concept of Parasite Globalization, 
which affirms that parasite do not have boundary, 
daily movement of humans, animals and 
commodities along national and/or international 
trade routes and boundaries can help in their 
establishment in areas where they were not known 
before (De Deken et al., 2007). 
 
Co-infection has seen in this work calls for 
serious attention as it portends danger, because of 
its requirement in terms of treatment which must 
be done regularly with attendant cost implications 
and resultant development of resistance to drug 
and acaricide usage. It has also been reported that 
coinfection produces severe symptoms in some 
group of animals which might also call for a lot of 
spending on herd maintenance and treatment 
(Suskwat et al., 2001, Gal et al., 2007), thus 
coinfection has seen in this study is a source of 
worry because the livestock and human 
populations are at risk of having more than one 
pathogen at a time and the cost of treatment which 
might require more than a group of drug at times. 
 
This investigation has shown presence of 
emerging and re-emerging tick-borne pathogens 
in the environment studied. Various species of 
ticks found in the study can transmit one pathogen 
or the other to any host they invade, either 

livestock or human beings. The demonstration of 
some important tick-borne pathogens from the 
questing ticks are pointers to the fact that these 
pathogens can be of zoonotic and of public health 
importance which put available host at risk of 
continuous infection if not controlled. 
 
Increasing movement of commodities, animals 
and humans aids in dissemination of arthropods 
especially ticks and by extension the pathogens 
they vectored. This makes transmission of ticks 
and tick-borne pathogens very easy and a serious 
problem to combat in Nigeria and other African 
countries nowadays. High prevalence of 
pathogens in the harvested questing ticks are 
indicators of the relatively hazardous environment 
we are living in which makes active prevention a 
needed tool to combat continuous spread. 
 
Isolates that were gotten from this work are not 
indigenous or peculiar to Nigeria thus parasite 
globalization is a reality. Scientists and relevant 
stakeholders must be ready to wage war against 
this because parasites no longer have barrier or 
boundary. The one-health approach must be 
encouraged among veterinarian and other health 
and livestock workers bearing in mind the 
importance of zoonoses. Veterinarians, farmers, 
farm workers, visitors to the farm and their 
relatives are at the risk of being bitten and 
infected with any of this ticks and pathogens thus 
exposing people to occupational hazards which 
may be zoonotic and of public health importance. 
With the difficulty associated with control of 
these ticks there is need for development of strict 
prevention and control methods to prevent their 
further spread in the country and the neighbouring 
countries. 
 
Ticks are a source of worry to be combatted early 
in all African nations especially the tropics. 
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