
 

 
Vol. 8(7), pp. 121-126, July 2016  

DOI: 10.5897/JPHE2015.0790 

Article Number: 2C2ECEC59170 

ISSN 2141-2316 

Copyright © 2016 

Author(s) retain the copyright of this article 

http://www.academicjournals.org/JPHE 

               Journal of Public Health and 
Epidemiology  

 
 
 
 

Full Length Research Paper 
 

Benefits of animal intervention strategies in the control 
of neglected zoonotic diseases in Nigeria 

 

Karshima Solomon Ngutor 
 

Department of Veterinary Public Health and Preventive Medicine, University of Jos, PMB 2084, Jos-Nigeria. 
 

Received 16 November, 2015; Accepted 6 June, 2016 
 

Nigeria among many other developing countries of Africa, Asia and Latin America still suffers the 
impact of neglected zoonotic diseases (NZDs) such as rabies, brucellosis, cysticercosis, 
echinococcosis and other geo-helminths which have been successfully eradicated in industrialized 
countries. These diseases cause economic bankruptcy among over 70% of Nigerians who live in the 
rural areas and whose livelihood is dependent on mini-livestock production. In the current review, the 
employment of animal intervention strategies to control these NZDs through animal vaccination, 
strategic de-worming, enactment and re-enforcement of legislations and policies on NZDs control, 
efficient veterinary meat inspection, public education and depopulation as a last option are discussed. 
The benefits of animal intervention strategies are affordability, safety to animals and the general public 
as well as improvement of national economy. 
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INTRODUCTION 
 
NZDs remain a major problem in resource-limited 
countries of Africa, Asia and Latin America, despite their 
eradication in industrialized countries. However, global 
disease control focus has been on the millennium 
development goal 6; which is to combat non-zoonotic 
tuberculosis, HIV and AIDS as well as malaria. It has 
resulted in over emphasis on these three diseases and 
the abandoning of majority of zoonotic diseases affecting 
the poor populations of low income countries especially in 
the area of policy making towards disease control 
(Molyneux, 2008).  

Neglected zoonoses exert dual effects either through 
direct  causation  of  illnesses  in  man   and   animals   or 

indirectly through economic losses caused to poor rural 
people whose livelihood is dependent on livestock 
production. Majority of the Nigerian rural populations 
depend on incomes generated from livestock production 
to meet emergency expenditures such as food, school 
fees and medical bills (Welburn et al., 2015). Intervention 
by way of controlling these diseases will ensure triple 
benefits by improving the health of livestock, livelihoods 
and protection of human health (World Health 
Organization, 2007, 2010). 

The role of animals in the control of zoonoses can 
never be over emphasized considering the significant role 
of domestic and wild  animals  in  maintaining,  amplifying
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and transmission of zoonotic pathogens in nature (WHO, 
2010). At least 61% of all emergent human pathogens 
reported during the last two decades are said to be 
zoonotic, with majority (71.8%) being from animals and 
their products (Jones et al., 2008) whereas only 3% are 
utilizing humans as primary reservoirs (Shaffer, 2008). 
The mechanisms of zoonoses transmission may be direct 
as in the cases of rabies, anthrax and trichinosis or 
indirect via vectors (human African trypanosomosis, 
leshmaniasis, onchocerchiasis), through foods of animal 
origin (cysticercosis, echinococcosis, brucellosis) and via 
water as in the cases of salmonellosis and 
campylobacteriosis (WHO, 2010).  

It is evident that current strategies for the control of 
NZDs in Nigeria which include the use of injectable 
vaccinations, treatment of infected animals, VMI, and 
legislations have yielded poor results probably due to 
inadequacy of vaccine production, unwillingness of 
animal owners to seek veterinary care, un-standardized 
VMI and un-enforced legislations. Documented reports 
shows that NZDs including brucellosis (Bertu et al., 2010; 
Gusi et al., 2010; Aworh et al., 2013), rabies (Abubakar 
and Bakari, 2012; Karshima et al., 2013a; Eke et al., 
2015), Taenia solium cysticercosis (Biu and Ijudai, 2012; 
Karshima et al., 2013b), echinococcosis (Saulawa et al., 
2011; Adediran et al., 2014) and zoonotic tuberculosis 
(Raufu and Ameh, 2010; Nwanta et al., 2011; Ejeh et al., 
2014) have remained endemic in Nigeria for decades 
despite efforts towards their control. For instance, studies 
among humans in Nigeria have revealed 100% case 
fatality due to rabies (Eke et al., 2015), prevalence rates 
ranging between 24.1 and 55.0% for brucellosis (Alausa 
and Awoseyi, 1976; Cadmus et al., 2006; Aworh et al., 
2013) as well as 0.6 and 9.6% for cysticercosis (Dada, 
1980; Weka et al., 2013). This review has attempted to 
outline the strategies and benefits of animal intervention 
in the control of NZDs in Nigeria and presents these 
strategies as a way forward towards the control of NZDs 
in Nigeria. 
 
 
Risk factors associated with the spread of neglected 
zoonoses in Nigeria 
 
Understanding the risk factors associated with the spread 
of neglected zoonoses in Nigeria is essential for their 
control; because reducing these risk factors will definitely 
retard transmission of zoonotic diseases. The 
consumption of unpasteurized milk, undercooked or raw 
meat and blood of animals increase the risk of neglected 
zoonoses transmission. For instance Onoja et al. (2010) 
reported increased risk of milk-borne NZDs like zoonotic 
tuberculosis and brucellosis among nomads due to their 
habit of taking raw milk directly from the udder of cows. 
Similarly, the consumption of raw or undercooked meat 
increases the risk of meat-borne NZDs  like  cysticercosis  

 
 
 
 
which is incriminated in African epilepsy (Diop et al., 
2003) as well as echinococcosis, brucellosis and zoonotic 
tuberculosis. Moreover, it is advised that the habit of 
consuming blood of animals slaughtered in abattoirs in 
some parts of Nigeria must be discouraged as this 
practice may transmit zoonotic pathogens to the 
consumers. 

Lack of vaccination or un-vaccinated livestock and pets 
against vaccinable NZDs are additional risk factor for the 
existence of these diseases among humans and animals. 
For example, low rabies vaccination coverage were 
reported in Africa (Jibat et al., 2015) and different parts of 
Nigeria including Zaria (Dzikwi et al., 2011), Lagos 
(Hambolu et al., 2014) and Aba (Otolorin et al., 2014), 
suggesting high risk of rabies transmission in the country. 
The consumption of “bush meat” which refers to meat 
from wild animals is another risk factor associated with 
the transmission of NZDs especially those originating 
from wild animal reservoirs (Alexander et al., 2012). In 
Nigeria, all food animals intended for human consumption 
are expected to be slaughtered in the abattoir where they 
are subjected to veterinary meat inspection and are 
certified safe before forwarding for human consumption. 
However, meats from wild animals are not subjected to 
inspection by the veterinarian and so pose the risk of 
transmission of NZDs like cysticercosis, echinococcosis, 
brucellosis and zoonotic tuberculosis to man. 

The trade of live wildlife species is beneficial to the 
economy of many nations; however, it poses public 
health risk of emergence and maintenance of NZDs 
(Karshima, 2013). For instance, non-human primates 
reported as reservoirs of ebola virus in West Africa (Leroy 
et al., 2004; Bermejo et al., 2006) are domesticated in 
Nigeria as companion animals thereby increasing the risk 
of transmission of zoonotic diseases between wildlife and 
man. People living with immuno-suppressed conditions 
such as AIDS and cancer among the healthy individuals 
have increased susceptibility to disease conditions 
including neglected zoonoses. For instance, the risk of 
zoonoses transmission will be higher among the 5.4 
million Nigerians living with HIV and AIDS (World Bank, 
2013) and the 100,000 people reported to suffer from 
cancer yearly (Ferlay et al., 2010).  

Veterinary inspection of food animals and carcasses in 
abattoirs is aimed at providing wholesome meat for 
human consumption (Karshima, 2012). However, the 
debilitating state of Nigerian abattoirs at present and the 
negligence of duty by some professionals who are 
supposed to inspect meat after slaughter and certify it 
safe for human consumption make this a mirage and so 
the consumption of un-hygienically processed and 
uninspected meat has become the order of the day 
thereby exposing consumers to the risk of meat-borne 
neglected zoonoses like zoonotic tuberculosis, 
cysticercosis, echinococcosis and brucellosis.    

Attitudes   of   professionals   towards   the   control    of  



 
 
 
 
 
zoonosis in Nigeria also pose risk of transmission of 
NZDs among humans and animals. Of particular concern 
is the low level of collaboration among the veterinary, 
medical and environmental professionals in the country 
(Karshima, 2012), despite the global loud cry on the need 
to embrace the one health concept. Veterinarians 
assigned the responsibility of conducting meat inspection 
in the abattoirs must ensure timely resumption at the 
abattoir and efficient meat inspection. Veterinary 
professionals must also imbibe the habit of using 
protective wears during practice to avoid introducing 
NZDs of animal origin to the human populace. 
 
 

Animal intervention strategies applicable in Nigeria 
 

Vaccination against vaccinable NZDs 
 

Prevention is said to be cheaper and safer than cure. 
Vaccination of animals against vaccinable NZDs will go a 
long way in the control of these diseases among animals 
and humans. The use of anti-rabies vaccine for dogs, 
Brucella S19 and anthrax spores vaccine produced by 
National Veterinary Research Institution (NVRI), Vom 
against these zoonotic diseases is highly recommended 
for their control in Nigeria. Vaccinating over 70% of 
animal population against these zoonoses will ensure 
herd immunity and subsequent protection of the animal 
population and humans from these NZDs. Free 
vaccination campaigns which has been neglected, should 
be encouraged by the government and stakeholders in 
the veterinary and health sectors to overcome the 
challenge of low vaccination coverage reported in several 
parts of the country (Dzikwi et al., 2011; Hambolu et al., 
2014; Otolorin et al., 2014). Vaccine failure arising from 
poor storage, wrong route of administration and incorrect 
reconstitution among other factors should also be 
addressed for adequate vaccination result.  

Though this may require enormous efforts, curtailing 
the transmission of NZDs between wildlife, domestic 
animals and man through the vaccination of wildlife 
species will help in breaking the cycle of transmission 
originating from wildlife. The production of water soluble 
vaccine for NZDs and their administration in artificial 
dams at strategic places where wildlife visit to drink water 
was suggested (Karshima, 2013). The water soluble 
alternative vaccines suggested for the control of NZDs 
among livestock and wildlife reservoirs in Nigeria include: 
anti-rabies and hepatitis D and E in canids and felids as 
well as anthrax spores, Brucella S19 and foot and mouth 
disease vaccines in domestic and wild ruminants. 
Legislations governing the use of vaccines in animals by 
veterinarians who are mandated to provide these 
services should be enforced to prevent abuses from non 
veterinary professionals. The National Veterinary 
Research Institute which is responsible for the production 
of animal vaccines must  also  increase  their  capacity  to  
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meet up with their demand.    
 
 

Routine screening of companion animals against 
zoonotic helminths 
 

Veterinarians are thought to be on the “front line” of 
prevention of pet-associated zoonotic helminth infections 
(Smith et al., 2009). The WHO recommended that 
puppies and kittens should be de-wormed at the age of 2 
weeks to eliminate larvae acquired through trans-
mammary and trans-placental transmission (Stull et al., 
2007). People living with immuno-compromised 
conditions have higher risk of acquiring zoonoses from 
companion animals. Therefore, they should always 
present their pets to Veterinarians for strategic de-
worming. Kahn, (2007) recommended that animals that 
can bite or scratch should not be considered as pets for 
this group of people. The contamination of environment, 
food, vegetables and water by animal excreta which is 
usually the source of human infection with 
taeniasis/cysticercosis, echinococcosis and soil-
transmitted helminths can be controlled through the 
regulation of indiscriminate keeping of animals. 
 

   
Efficient veterinary meat inspection in the abattoirs 
 

The benefits of efficient veterinary meat inspection (VMI) 
are improvement of human health (Biffa et al., 2010), 
animal disease control through disease trace back 
mechanism and improved environmental health (Nwanta 
et al., 2008). VMI is believed to protect the 10% of the 
human population that may be affected by meat-borne 
zoonotic diseases yearly (Schlundt et al., 2004). To be 
able to achieve this, stakeholder responsible for abattoir 
management must ensure the renovation and equipping 
of Nigerian abattoirs as well as sponsor legislations and 
policies to support meat inspection. Veterinarians must 
also stand up to their responsibilities by timely reporting 
to the abattoir for meat inspection and adequate 
judgement. In addition to the training on VMI offered in 
veterinary schools, refresher courses are highly 
recommended for Meat Inspectors for optimal 
performance.  
 
 

Regulation of importation of domestic, wild animals 
and their products 
 

Regulating the importation of domesticated animals, 
wildlife species and their products will play vital roles in 
the control of NZDs in Nigeria. For instance, the Animal 
Disease Control Act of 24th February, 1988 clearly 
prohibits the importation of animals, hatching eggs, 
poultry and animal products into Nigeria from any country 
by land, sea or air without permission. Strict observance 
of the provision of this act will go a long way to control the 
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spread of NZDs from imported animals and their 
products. It is also pertinent to subject imported and trade 
animals to inspection at designated quarantine sections 
and control posts. Veterinarians should also be backed-
up to conduct surveillance of suspected premises 
believed to habour diseased animals as required by the 
law. It is also advised that communities rearing livestock 
should report increased frequencies of illnesses and 
deaths in animals to Veterinarians. To enforce this act, 
contraveners should be penalized as stipulated by law, 
and the fines recommended by this act should be 
reviewed upward to meet the contemporary reality in 
Nigeria. 
 
 
Public education 
  
Neglected endemic zoonoses are usually transmitted via 
the consumption of raw, undercooked, unpasteurised 
milk or close contact with animals (Ash et al., 2015). For 
instance, cysticercosis, echinococcosis, brucellosis, 
zoonotic tuberculosis can all be transmitted via the 
consumption of undercooked meat, however, in addition 
to this, brucellosis and zoonotic tuberculosis can also be 
transmitted through the consumption of unpasteurised 
milk and close contact with infected animals. It is 
therefore necessary to educate the general public about 
the routes of transmission of these endemic zoonoses so 
as to protect themselves from their menace. Poor 
hygiene and sanitation influence the transmission of 
these diseases and so the public must also be educated 
on the health risks of unhygienic practices like 
indiscriminate disposal of human and animal excreta. 
 
 
Depopulation of animals  
 
Though this is not a humane method of disease control, it 
is a last option especially when deadly zoonotic 
pathogens like anthrax and rabies are already circulating 
in animal reservoirs. Depopulation decreases the number 
of diseased animals in circulation and thus reduces public 
health risk. Depopulation was employed in Nigeria during 
2006 when outbreak of highly pathogenic avian influenza 
took place. To achieve commendable success in 
depopulation; the government must also be committed to 
the compensation component of this disease control 
strategy. Carcass disposal is a very important component 
of depopulation and methods such as composting, burial, 
incineration, rendering and landfilling are recommended. 
 
 
Benefits of animal intervention in the control of 
neglected zoonotic diseases in Nigeria  
 
NZDs control through animal intervention is  beneficial  to  

 
 
 
 
the animal itself, man and national economy. These 
benefits can be broadly summarized into three segments 
as follows: 
 
 
Improvement of animal health 
 
Neglected zoonotic pathogens like Mycobacterium bovis, 
Ctsticercus cellulosae of Taenia solium, Brucella abortus, 
Brucella melitensis, hydatid cyst of Echinococcus cause 
different levels of morbidity and mortality in animals. 
These pathogens and their associated diseases if 
adequately curtailed through the use of vaccination, 
routine screening, strategic de-worming as well as 
enactment and enforcement of zoonoses control laws 
and policies will go a long way in improving animal 
health. Efficient veterinary meat inspection at the 
abattoirs will also help in eliminating NZDs from their 
primary sources through the trace back mechanism. 
 
   
Promotion of human health 
 
Substantive evidence shows that at least 61% of all 
human pathogens that emerged during the last 2 
decades are zoonotic, and over 71% of these pathogens 
were from animals and their products (Jones et al., 
2008). This suggests that humans would have been 
protected if these zoonotic diseases could have been 
identified in animals through surveillance and by 
curtailing transmission to humans. For instance, several 
workers reported brucellosis among herdsmen, butchers 
and meat sellers with prevalence rates ranging between 
11.0 and 55.0% (Alausa and Awoseyi, 1976; Aworh et al., 
2013; Adamu et al., 2015) despite the fact that this 
zoonosis can be prevented in animals through the use of 
Bruella S19 vaccine which is produced by NVRI, Vom, 
Nigeria and readily available for farmers. Human rabies 
cases have also been reported in Nigeria for more than 4 
decades (Kemp et al., 1972; Ogunkoya et al., 1990; 
Abubakar and Bakari, 2012; Eke et al., 2015) despite the 
availability of anti-rabies vaccines for dogs which are the 
major source of human rabies in Nigeria. Transmission of 
NZDs in Nigeria can be curtailed through efficient 
zoonoses surveillance, vaccination of animals against 
neglected zoonoses like rabies, brucellosis and anthrax, 
veterinary inspection of meat and the regulation of 
importation of animals and their products. By this, animal 
sources of human zoonotic infections will be controlled 
and transmission to humans can be curtailed.  
 
 
Improvement of national economy 
 
Economic losses due to neglected zoonoses are 
numerous and may include;  losses  due  to  treatment  of 



 
 
 
 
 
sick animals, death of animals which are usually sources 
of income for rural population of Nigeria, hospitalization of 
ill people as a result of neglected zoonoses, mis-
diagnosis as well as prolonged and combined 
antimicrobial therapies required for neglected zoonosis 
like brucellosis (Seimenis et al., 2006; Dean et al., 2012; 
McDermott et al., 2013). Losses can also be due to 
condemnation of carcasses as a result of neglected 
zoonoses like zoonotic tuberculosis, cysticercosis, 
hydatidosis among many others. For example economic 
losses due to bovine brucellosis in Nigeria alone were 
estimated at 575,608 USD per year (Ajogi et al., 1998). 
Employing animal intervention in the control of these 
neglected zoonoses will improve the economy of 
livestock producers and in turn add to the gross domestic 
product of the nation through cost-savings. It was also 
observed that it is 50 times cheaper to employ animal 
intervention in the control of rabies in Nigeria through the 
vaccination of dogs using NVRI anti-rabies vaccine for 
dogs than administration of both pre and post-exposure 
Anti-Rabies Vaccine in humans (Karshima, 2012). 
 
 
Conclusion 
 
NZDs are still major problems in Nigeria causing 
morbidity and mortality among humans and animals. 
There controls will relief burdens on human and animal 
health as well as reduce poverty levels especially among 
the rural population. The use of animal intervention 
strategies in the control of NZDs like rabies, brucellosis, 
zoonotic tuberculosis, cysticercosis, anthrax, 
echinococcosis among many others is cost-effective. It is 
therefore recommended that the veterinary, health, 
environmental sectors as well as policy makers, should 
embrace the animal intervention strategies which are 
affordable, safe, cost-saving and beneficial to humans, 
animals and the environment. 
 
  
Conflict of Interests 
 
The author has not declared any conflict of interests. 
 
 
REFERENCES 
 
Abubakar SA, Bakari AG (2012). Incidence of dog bite injuries and 

clinical rabies in a tertiary health care institution: A 10-year 
retrospective study. Ann. Afr. Med. 11:108-111. 

Adamu NB, Adeniyi SO, Adamu SG, Bale JOO, Okoh AEJ, Umaru GA, 
Umar YA (2015). Seroprevalence of brucellosis among livestock 
workers at Maiduguri cattle market, Borno State, North Eastern, 
Nigeria. J. Pub. Health Epidemiol. 7(8): 153-257.         

Adediran OA, Kolapo TU, Uwalaka EC (2014). Echinococcus 
granulosus prevalence in dogs in Southwest Nigeria. J. Parasitol. 
Research. 2014. 5p.  

Ajogi I, Akinwumi JA, Esuruoso GO, Lamorde AG (1998). Settling the 
nomads in Wase and Wawa-Zange grazing reserves in the Sudan 

Ngutor          125 
 
 
 
savannah zone of Nigeria III: estimated financial losses due to bovine 

brucellosis. Nig. Vet. J. 19:86-94. 
Alausa O, Awoseyi A (1976). Brucellosis: the situation in Western 

Nigeria. Trop. Geogr. Med. 28(1):54-59. 
Alexander KA, Blackburn JK, Vandewalle ME, Pesapane R, Baipoledi 

EK, Elzer PH (2012). Buffalo, bush meat, and the zoonotic threat of 
brucellosis in Botswana. PLoS One 7(3):e32842. 

Ash A, Okello A, Inthavong KB, Allen P, Thompson JRCA (2015). 
Controlling Taenia solium and soil transmitted helminths in a northern 
Lao PDR village: Impact of a triple dose albendazole regime. Acta 
Trop. S0001-706X(15)30011-5. 

Aworh MB, Okolocha E, Kwaga J, Fasina F, Lazarus D, Suleman I, 
Poggensee G, Nguku P, Nsubuga P (2013). Human brucellosis: 
seroprevalence and associated exposure factors among abattoir 
workers in Abuja, Nigeria-2011. Pan. Afr. Med. J. 16:103.   

Bermejo M, Rodríguez-Teijeiro JD, Illera G, Barroso A, Vilà C, Walsh, 
PD (2006). Ebola Outbreak Killed 5000 Gorillas. Science 
314(5805):1564. 

Bertu WJ, Ajogi I, Bale JOO, Kwaga JKP, Ocholi RA (2010). Sero-
epidemiology of brucellosis in small ruminants in Plateau State, 
Nigeria. Afr. J. Microbiol. Res. 4(19):1935-1938. 

Biffa D, Bogale A, Skjerve E (2010). Diagnostic efficiency of abattoir 
meat inspection service in Ethiopia to detect carcasses infected with 
Mycobacterium bovis: Implications for public health. BMC Public 
Health. 10:462.  

Biu AA, Ijudai J (2012). Prevalence and morphometric studies on 
porcine cysticercosis in Adamawa State, Nigeria. Sok. J. Vet. Sci. 
10(1):28-31. 

Cadmus SIB, Ijagbone IF, Oputa HE, Adesokan HK, Stack JA (2006). 
serological survey of brucellosis in livestock animals and workers in 
Ibadan, Nigeria. Afr. J. Biomed. Res. 9:163-168. 

Dada BJ (1980). Taeniasis, cysticercosis and 
echinococcosis/hydatidosis in Nigeria: I--prevalence of human 
taeniasis, cysticercosis and hydatidosis based on a retrospective 
analysis of hospital records. J. Helminthol. 54(4):281-286. 

Dean AS, Crump L, Greter H, Schelling E, Zinsstag J (2012). Global 
burden of human brucellosis: A systematic review of disease 
frequency. PLoS Negl. Trop. Dis. 6:e1865.  

Diop AG, de Boer HM, Mandlhate C, Prilipko L, Meinardi H (2003). The 
global campaign against epilepsy in Africa. Acta Trop. 87:149-159. 

Dzikwi AA, Umoh JU, Kwaga JKP, Ahmad AA (2011). Rabies 
vaccination and immune status of owned dogs in Zaria, Nigeria. Nig. 
Vet. J. 32(3):204-207. 

Ejeh EF, Raji, MA, Bello M, Lawan FA, Francis MI, Kudi AC, Cadmus 
SIB (2014). Prevalence and direct economic losses from bovine 
tuberculosis in Makurdi, Nigeria. Vet. Med. Int. ID 904861. 6p.  

Eke CB, Omotowo IB, Ukoha OM, Ibe BC (2015). Human rabies: still a 
neglected preventable disease in Nigeria. Niger. J. Clin. Pract. 
18:268-272. 

Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM (2010). 
Estimates of worldwide burden of cancer in 2008: GLOBOCAN 2008. 
Int. J. Cancer. 127:2893-2917. 

Gusi AM, Bertu WJ, Nwankwon ES, Hassan M (2010). Prevalence of 
Brucella antibodies in animals and butchers at Jos abattoir, Nigeria. 
Vom J. Vet. Sci. 7:30-34.  

Hambolu SE, Dzikwi AA, Kwaga JKP, Kazeem HM, Umoh JU, Hambolu 
DA (2014). Dog ecology and population studies in Lagos State, 
Nigeria. Glob. J. Health Sci. 6(2):209-220. 

Jibat T, Hogeveen H, Mourits MCM (2015). Review on dog rabies 
vaccination coverage in Africa: A question of dog accessibility or cost 
recovery? PLoS  Negl. Trop. Dis. 9(2):e0003447.  

Jones KE, Patel NG, Levy MA, Storeygard A, Balk D, Gittleman JL, 
Daszak P (2008). Global trends in emerging infectious diseases. 
Nature 451:990-993. 

Kahn LH (2007). Managing zoonotic disease risks: need for greater 
physician and veterinarian collaboration. J. Chin. Clin. Med. 2(2):258-
264. 

Karshima NS (2012). A multidisciplinary approach in the control of 
zoonoses in Nigeria. J. Vet. Adv. 2(12):557-567. 

Karshima NS (2013). Tackling the problems of emergence, re- 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Alausa%20O%5BAuthor%5D&cauthor=true&cauthor_uid=821186
http://www.ncbi.nlm.nih.gov/pubmed/?term=Awoseyi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=821186
http://www.ncbi.nlm.nih.gov/pubmed/821186
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aworh%20MK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okolocha%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kwaga%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fasina%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lazarus%20D%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suleman%20I%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Poggensee%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nguku%20P%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nsubuga%20P%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dada%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=7229322
http://www.ncbi.nlm.nih.gov/pubmed/7229322


 
126         J. Public Health Epidemiol. 
 
 
 
emergence and maintenance of zoonoses by wildlife reservoirs in the 
    twenty first century. J. Vet. Adv. 3(3):103-116.  
Karshima NS, Kujul NB, Ogbu KI, Abdullateef MH, Dung PA, Salihu AA, 

Obalisa A, Paman ND (2013a). Incidence and risk factors associated 
with rabies and dog bites among dogs involved in bites in Plateau 
State, Nigeria between 2011 and 2012. J. Anim. Sci. Adv. 3(3):114-
120. 

Karshima NS, Bobbo AA, Udokainyang AD, Salihu A (2013b). Taenia 
solium cysticercosis in pigs slaughtered in Ibi Local Government Area 
of Taraba State, Nigeria. J. Anim. Sci. Adv. 3(3):109-113. 

Kemp GE, Causey OR, Moore DL, Odelola A, Fabiyi A (1972). 
Serological evidence of infection of dogs and man in Nigeria by 
lyssaviruses (family Rhabdoviridae). Am. J. Trop. Med. Hyg. 
21(3):356-359. 

Leroy E, Telfer P, Kumulungui B, Yaba P, Rouquet P, Roques P, 
Gonzatez JP, Ksiazek TG, Rollin RE, Nerrienet E (2004). A 
serological survey of Ebola virus infection in central African 
nonhuman primates. J. Infect. Dis. 190:1895-1899. 

McDermott J, Grace D, Zinsstag J (2013). Economics of brucellosis 
impact and control in low-income countries. Rev. Sci. Tech. Off. Int. 
Epiz. 32:249-261. 

Molyneux DH (2008). Combating the „other diseases‟ of MDG 6: 
changing the paradigm to achieve equity and poverty reduction? 
Trans. R. Soc. Trop. Med. Hyg. 102:509-519. 

Nwanta JA, Onunkwo JI, Ezenduka VE, Phil-Eze PO, Egege SC (2008). 
Abattoir operations and waste management in Nigeria: a review of 
challenges and prospects. Sok. J. Vet. Sci. 7(2):61-67. 

Nwanta JA, Umeononigwe CN, Abonyi GE, Onunkwo JI (2011). 
Retrospective study of bovine and human tuberculosis in abattoirs 
and hospitals in Enugu State, Southeast Nigeria. J. Pub. Health 
Epidemiol. 3(7):329-336. 

Ogunkoya AB, Beran GW, Umoh JU, Gomwalk NE, Abdulkadir IA 
(1990). Serological evidence of infection of dogs and man in Nigeria 
by lyssaviruses (family Rhabdoviridae). Trans. R. Soc. Trop. Med. 
Hyg. 84(6):842-845. 

Onoja II, Ogunkoya AB, Kudi C, Okpapi JU, Cadmus SIB (2010). 
Tuberculosis transmission amongst pastoralists in Kaduna State, 
Nigeria. Sok. J. Vet. Sci. 8(1&2):12-17. 

Otolorin GR, Umoh JU, Dzikwi AA (2014). Demographic and ecological 
survey of dog population in Aba, Abia State, Nigeria. ISRN Vet. Sci. 
ID 806849, 5 pages  

Raufu IA, Ameh JA (2010). Prevalence of bovine tuberculosis in 
Maiduguri Nigeria-an abattoir study. Bull. Anim. Health Prod. Afr. 
58(2). 

Saulawa MA, Magaji AA, Faleke OO, Mohammed AA, Junaidu AU, 
Salihu MD, Musawa AI, Sada A, Fakai LU, Mohammed M, Bala A, 
Sidi S, Lawal N (2011). Sero-diagnosis of hydatidosis in sheep 
slaughtered at Sokoto abattoir, Sokoto State, Nigeria. Sok. J. Vet. 
Sci. 9(2):20-23. 

Schlundt J, Toyofuku H, Jansen J, Herbst SA (2004). Emerging food-
borne zoonoses. Rev. Sci. Tech. Off. Int. Epizoot. 23:513-533. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
Seimenis A, Morelli D, Mantovani A (2006). Zoonoses in the 

Mediterranean region. Ann. Ist. Super Sanita. 42:437-445. 
Shaffer LE (2008). Role of surveillance in disease prevention and 

control: Cross-species surveillance contribution to one medicine. 
Conference Notes: AVMA Annual Meeting, 2008. 

Smith H, Holland C, Taylor M, Magnaval, JF, Schantz P, Maizel R 
(2009). How common is human toxocariasis? Towards standardizing 
our knowledge. Trends Parasitol. 25(4):182-188. 

Stull  JW, Carr AP, Chomel BB, Berghaus RD, Hird DW (2007). Small 
animal de-worming protocols, client education, and veterinarian 
perception of zoonotic parasites in western Canada. Can. Vet. J. 
48(3):269-276. 

Weka RP, Ikeh E, kamani J (2013). Seroprevalence of antibodies (IgG) 
to Taenia solium among pig rearers and associated risk factors in Jos 
metropolis, Nigeria. J. Infect. Dev. Ctries. 7(2):067-072. 

Welburn SC, Beange MJ, Ducrotoy A, Okello L (2015). The neglected 
zoonoses- the case for integrated control and advocacy. Clin. 
Microbiol. Infect. 21:433-443. 

World Bank (2013). Prevalence of HIV and AIDS in Nigeria. World 
Bank,World Development Indicators, 2013. Available at: 
http://data.worldbank.org/indicator/SH.DYN.AIDS.ZS. 

World Health Organisation (2007). Integrated Control of Neglected 
Zoonotic Diseases in Africa: Applying the „One Health‟ concept. 
Report of a Joint WHO/EU/ILRI/DBL/FAO/OIE/AU Meeting. Nairobi: 
ILRI Headquarters; November 2007. pp. 13-15. 

World Health Organisation (2010). Control of Neglected Zoonotic 
Diseases: Community-based interventions for prevention and control. 
Report of the third conference organized with ICONZ, DFID-RIU, 
Gates Foundation, SOS, EU, TDR and FAO with the participation of 
ILRI and OIE, WHO headquarters, Geneva, Switzerland. November 

2010. pp. 23-24. 
 
 


