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Tuberculosis is an infectious, contagious, and bacterial disease of immense economic and public health
importance globally. It affects domestic and wild animals and man causing respiratory disease and to a certain
extent, generalized body lesions depending on the mode of transmission and the animal species affected including
man. Mycobacterium species causing the disease include M. bovis, M. tuberculosis, M. africanum, M. avium, M.
caprae, M. microti, and M. canetti. Mycobacterium bovis has been reported to primarily infect cattle while M.
tuberculosis infects humans though the organisms M. bovis and M. tuberculosis have recently been demonstrated
in both cattle and humans. The objective of this study was to review relevant literature and provide concise
summary on the epidemiology of tuberculosis in animals and humans with special emphasis on Nigeria. Factors
that affect the epidemiology of tuberculosis such as the age, breed, sex and genetic composition of the host as well
as season, husbandry and management practices were adequately discussed. The role of wild life in the
maintenance of tuberculosis in the population as well as the role of immunosuppression in humans have all been
identified. The infection of humans with HIV/AIDs has been shown to greatly increase the incidence of the disease
in humans and that the disease has been reported in almost all the states in the Nigerian Federation. The
epidemiological and risk factors of the disease, tuberculosis, along with the potential economic and public health
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importance of the disease in various animal species in Nigeria have been demonstrated.

@ 2020 Faculty of Veterinary Medicine, University of llorin, Nigeria. All rights reserved.

Introduction

Tuberculosis is an infectious and contagious bacterial disease
of domestic animals and man along with wildlife caused by
members of the Mycobacterium complex (Ibrahim, 2016). The
disease caused by these bacteria cause predominantly
respiratory disease, though other body systems can be involved
in the miliary tuberculosis form. Members of the
Mycobacterium species that cause the disease include
Mycobacterium bovis, M. tuberculosis, and M. avium with M.
bovis causing more of the disease in animals. Recently workers
in Nigeria have reported M. tuberculosis causing infection in
cattle (Danbirni, 2016; Ibrahim, 2016). Bovine tuberculosis
(bTB) caused by Mycobacterium bovis is a chronic, infectious,
and contagious disease of livestock, wildlife and humans
(O'Reilly and Daborn, 1995).

Historically, domestication and use of the conventional
livestock breeding techniques developed through the desire to
produce livestock products could be said to have generated the
spread of tuberculosis (Leakey et al., 2009). This forged the

way for the development and spread of the disease from one area
to another. In addition, international trade could be said to also
facilitate the spread of the disease from one continent to another
(Leakey et al., 2009). The disease causes losses in meat
production to the tune of from 45 million to 134 million dollars,
at least to the developing countries between 1980 and 2002
(World Bank, 2006).

Tuberculosis has been reported in almost all continents of the
world (Alhaji, 1976; Radostits et al., 2007). The disease has been
substantially controlled in industrialized countries through
pasteurization of milk and improved zoo-sanitary measures,
while in developing countries the disease is reported can be said
to be on the increase due to poor control measures (lbrahim,
2016). The disease can be found in cattle throughout the world
though some countries have been able to reduce or limit its
incidence greatly (O'Reilly and Daborn, 1995). Thus, most of
Europe and several Caribbean countries including Cuba are
virtually free of M. bovis infection in their animals (O'Reilly and
Daborn, 1995). In Australia, M. bovis caused about 1% human
infection between 1970 and 1994 However, it has now been
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reported to be officially free of the infection with M. bovis
through the use of bovine tuberculosis eradication and control
(BTEC) programmes (Cousins and Dawson, 1999). In 1930,
tuberculosis due to M. bovis was reported in humans and possum
in the United Kingdom (UK) and that the latter were presumed
as the source of the disease for humans (Paul, 2011). The disease
due to M. bovis has also been reported in wild and farmed
animals in New Zealand (Baker et al., 2006).

Tuberculosis has been reported in many African countries like
Nigeria, Ethiopia, Chad, Cameroun, Uganda, Tanzania, South
Africa, Eritrea, and Zambia (Alhaji, 1976; Cook et al., 1996;
Weinhhaupl et al., 2000; Omer et al., 2001; Ayele et al., 2004;
Kazwala et al., 2001; Teklu et al., 2004; Cadmus et al., 2006;
Swai et al., 2006; Ibrahim, 2016). In a study to determine the
prevalence of bovine tuberculosis and brucellosis in Ethiopia
using comparative intradermal skin test (CIDT), Tschopp et al.
(2015) found 0.3% of the tested cattle to be positive for bTB
while 1.7% of them had brucellosis. Cross-breeds of the cattle
were reported to be far more prevalent (100%) for bTB (O'Reilly
and Daborn, 1995). In developed countries the disease has
almost been eradicated after the implementation of preventive
and control measures such as testing, culling, and pasteurization
of milk (O'Reilly and Daborn, 1995).

Materials and methods

A series of search strings were developed to identify relevant
papers from CAB Abstracts, PubMed, and Medline. Two sets of
searches were performed, the first Tuberculosis in animals and
the second, specifically including Nigeria as a country. The
results of these were then combined. The search period was not
limited historically or geographically, but during the review
emphasis was placed on the epidemiological situation in Nigeria.

Aetiology

Mycobacteria belonging to the Mycobacterium tuberculosis
complex have been reported to infect domestic animals, wildlife,
and humans with cattle believed to be the major host for M. bovis
(de Lisle et al., 2002). Other major Mycobacteria infecting
animals and man include M. tuberculosis, M. avium, M. caprae,
M. africanum, M. microti, and M. canetti (Alhaji, 1976; Ahmad,
2015; Danbirni, 2016; Ibrahim, 2016). Mycobacterium species
are gram-positive slow growing and relatively resistant to
chemicals, disinfectants and is acid fast. They are also non-spore
forming bacteria (Pollock and Neill, 2002).

Mycobacterium species reported in Nigeria

Reports of Mycobacterium species infecting livestock and
humans in Nigeria include those of Alhaji (1976), Shehu (1988),
Igbokwe et al. (2001), Cadmus et al. (2006), Abubakar (2007),
Saidu et al. (2015; 2017), Cadmus (2005; 2009), Danbirni, 2016
and Ibrahim (2016) among others. For example, Alhaji (1976)
reported isolating M. tuberculosis and M. bovis from cattle in
Northern Nigeria using culture, microscopic and biochemical
tests. Also, Shehu (1988) demonstrated the organisms in ‘Nono’
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from cattle and sputum of pastoralists whose herds were tested.
Igbokwe et al. (2001) also reported isolating M. bovis and M.
tuberculosis and other unclassified mycobacteria from abattoir
samples from Northern Nigeria. Cadmus et al. (2005), while
working to establish a molecular epidemiological baseline for the
strains causing tuberculosis in Nigeria from humans and cattle
used spoligotyping and variable-number tandem-repeat analysis.
They revealed that the majority of tuberculosis in humans in
Ibadan, Southwestern Nigeria, was caused by a single, closely
related group of Mycobacterium tuberculosis strains. They also
demonstrated strains of M. africanum and M. bovis. In a similar
study using spoligotyping, Cadmus et al. (2009) demonstrated
M. bovis and M. tuberculosis in goats.

Similarly, Cadmus et al. (2006) reported using molecular tests to
demonstrate the presence of M. bovis in human and cattle
samples. Abubakar (2007) also isolated M. bovis in majority of
the cases with few other Mycobacteria such as M. tuberculosis
and M. africanum. Similarly, Cadmus et al. (2010) reported
identifying Mycobacterium fortuitum from pigs in 33.3% (4/12)
of the samples that were positive for mycobacteria. Saidu et al.
(2015), while working on abattoir samples from Bauchi used
molecular tests to identify M. bovis.

From the foregoing, it is evident that Mycobacterium species
abound in many locations in Nigeria and in both animals and
humans. Reasons that can be advanced for this situation could
include the husbandry and management practices of livestock
owners, especially pastoralists and close contact between
animals and humans particularly at kraal and markets. The
activities at slaughter facilities, whereby, abattoir workers work
without protective clothing could facilitate acquiring of infection
by such workers. Furthermore, the processing of carcasses on
bare floor whereby many carcasses are processed closely
together could result in the splashing of blood and other fluidy
materials from one carcass to another and subsequent selling to
consumers who will ignorantly take such carcass parts to their
homes for processing in their meals. Similarly, the habits of
people to have night socialization among friends, neighbours and
close relations could also facilitate transfer of infections among
humans (Kaltungo, 2013; Buhari, 2014; Dahiru, 2017).
Mycobacterium tuberculosis has been reported to infect cattle
while M. bovis has also been reported to infect humans (Shehu,
1988). Both these could be through close interaction between
man and cattle as reported by Danbirni (2016) and Ibrahim
(2016). In another study, Ahmad (2015) reported isolating M.
caprae in cattle while investigating the prevalence of
tuberculosis in slaughter cattle at Gusau abattoir. Avenues for
these interactions abound greatly as for example Kaltungo
(2018a) reported kraals and pastoralists’ huts to be within close
range. Similarly, Baba (2019) reported horse owners to be
keeping horses close to their houses and that it was common to
see small ruminants eating from horse feeding troughs.

Transmission

The Mycobacterium species causing tuberculosis in both animals
and man are transmitted to their hosts through a number of ways
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that include aerosol, ingestion, and intrauterine route (Thoen et
al., 2009). Aerosol transmission is usually through close contact
between a susceptible animal or person and an infected one. The
transmission is always through the transfer of the infective
organisms in aerosol or droplets of exudates containing the
bacilli. Transmission through ingestion is by the susceptible
animal taking the infective organisms in feeds or through water
that has been contaminated with the active organisms (Thoen et
al., 2009). In Nigeria, the extensive management system has
made it easy for the transfer of the organisms from one animal
or herd to another through aerosol and ingestion as pastoralists’
herds usually meet at the country side for grazing or at watering
points (Kaltungo, 2013; Buhari, 2014; Ibrahim, 2016). The habit
of pastoralists and livestock owners generally in Nigeria to lend
or burrow breeding sires can also facilitate the transmission and
spread of diseases, especially those that can be transmitted
through close contact like TB (Kaltungo, 2013; Buhari, 2014;
Baba, 2016). Similarly, the annual North to the South migration
and vice versa by pastoralists in search for feeds and water for
their animals can result in mixing of different herds and should
any of the herds have a TB infected animal, there will be ease of
transmission and spread to new loci (Saidu et al., 1991; Buhari,
2014, Danbirni, 2016; Ibrahim, 2016). Yakubu (2016), in a study
to determine the prevalence of brucellosis in small ruminants in
Kaduna State, Nigeria, reported that small ruminant owners had
the habit of allowing their animals to roam about in community
streets without due control of their movement. In situations
where any of the animals is infected with tubercle bacilli, it is
just natural for the infection to be spread among the small
animals and even other animal species should they too be
moving along with them. Similarly, Kaltungo (2018b) while in a
study on brucellosis in camels in Katsina State demonstrated
seroprevalence of the camels under study with Brucella
melitensis and concluded that the infection in the camels could
have been from the mixing of the camels with small ruminants
in the areas. In another study, Baba (2019) also considered the
seroprevalence of horses to Brucella abortus to contact of these
horses with other animals. Thus, it is possible for all animal
species to come down with TB so long they mix at grazing or
watering points where they have the opportunity to mix with
infected ones.

As for humans, especially those in the Northern part of Nigeria,
it is traditional to take daily meals, especially lunch, with milk
products such as soured milk (Shehu, 1988; Buhari, 2014). Thus,
should that soured milk be contaminated with tubercle bacilli,
the persons could become infected. Furthermore, Kaltungo
(2013; 2018a), Ahmad (2015), Danbirni (2016) and Ibrahim
(2016) have all reported pastoralists taking fresh and
unpasteurized milk from their cattle or goats and that Shehu
(1988) isolated Mycobacterium bovis from soured milk. Thus, in
a situation where the animals are infected with tubercle bacilli,
infection of humans with the organisms can easily take place.
The fact that there is poor disease surveillance along with poor
meat inspection and laboratory services, it is possible for meat
and other meat products to contain Mycobacterium species as
researchers like Alhaji (1976), Ahmad (2015) and Ibrahim
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(2016) among others have demonstrated Mycobacterium species
in milk and other products of bovine origin at slaughter facilities.
Many workers have argued that the lesions of TB seen in the
mesenteric lymph nodes were as a result of infection through
ingestion by animals (Ameni and Erkuhun, 2007; Cleaveland et.
al., 2007).

As of the disease in humans, there has been a belief of a strong
historical link between animal and human tuberculosis (TB). For
example, Davies (2006) reported that Villemin in 1868 showed
that infection can be caused from one animal species to another
through a tuberculous material.

Epidemiological factors influencing the occurrence of
tuberculosis in Nigeria

Epidemiological factors for tuberculosis in animals and man
include animals being infected, their sex, age, and breed along
with the roles of season, environmental factors, livestock
owners’ knowledge, attitude and practices among others. These
are discussed briefly below.

Sex predisposition in tuberculosis

The differences in bTB prevalence by sex are affected by a
number of factors such as the production environment and
husbandry practices. In dairy cattle, milk producing and suckling
cows tend to live longer when compared to beef cattle, thereby
increasing their chances of exposure to M. bovis (Alvarez et al.,
2009; Bell et al., 2010). Sex predisposition to tuberculosis in
domestic animals has been reported by a number of workers. For
example, Shehu (1988) reported the prevalence of TB in cattle to
be 11.4% and 11.9% of the males and females respectively.
Similarly, Nwanta et al. (2011), in a five year study from 2004
to 2008 showed that there was significant difference in positivity
to tuberculosis infection as cows were more infected than males
(p < 0.05) and that this difference was also seen in humans with
females being more affected than males. Other workers like
Milan et al. (2000), Garba (2001), Chamala et al. (2004), Itah et
al. (2005), Bikom and Oboegbulem. (2007) and Nwachukwu et
al. (2009) similarly indicated females to be more affected than
males. The trend could be that females of both animals and
humans are more stressed by pregnancy and the fact that, in
humans, women are more involved with preparation of meat for
cooking than males. For example, in the southern part of Nigeria,
women are also involved in the dressing and selling of meat and
this brings them to have closer contact with the infective agents,
if present. The fact that women also become more easily
depressed through faster response to shock of bad news and
calamities could make them to be more susceptible to infection
with tubercle bacilli.

The higher prevalence of the disease in female animals could be
due to their longer stay in the herd or flock since males are mostly
sold for slaughter. Similarly, the stress of pregnancy and old age
could be said to affect the immune system of the animals.
However, Sani et al. (2015), in a study on tuberculosis among
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human patients found that men were more prevalent (26.0%)
than females (24.6%).

Age predisposition

The relationship between infection with tuberculosis and age is
generally shown to be somewhat monotonic or linear (Cadmus
et al., 2010). Studies on the relationship between infection with
bTB and age in Tanzania, Zambia, Chad and Ireland all showed
a positive association due to a cumulative exposure (Humblet et
al., 2009). Shehu (1988) in a study on TB in cattle herds in Zaria
reported prevalence of bovine tuberculosis to increase with age
as he reported the prevalence in less than one year old cattle as
6.9% and increased up to 20.9% in cattle over 5 years old.
Ahmad (2015), while studying on bovine tuberculosis at Gusau
abattoir reported the prevalence of the disease in young cattle as
being 34.1% and 65.9% in adult cattle. In another study,
Danbirni (2016) also reported increasing prevalence of the
disease by age as for example, the prevalence in 1 to 3 year old
cattle was 3.9% while those over 12 years old had prevalence of
18.5%.

Nwanta et al (2011) reported that humans between the ages of
21 and 40 years were significantly affected with TB and
indicated that their report agreed with those by Chamala et al.
(2004) in China. This may not be unconnected with the fact that
this age range includes those that are very active in routine daily
work and that they may have to do with animals through herding,
trading, and even slaughter processes. The fact that this age range
is also most affected with HIV/AIDS can also justify the finding
as the WHO (2007) reported this age group to be most affected
with HIV/AIDS. In a study on tuberculosis in human patients
Sani et al. (2015) reported that patients of between 11 and 40
years had the highest prevalence compared to the other age
groups. From the foregoing, there seems to be definite age
predisposition to tuberculosis in animals and humans. This
difference could be as a result of exposure potentials along with
occupation in humans while in animals it could have something
to do with husbandry and management practices, and the fact that
TB is usually chronic, the age relation could mean in most cases
infection takes on over a long period for lesions to develop as to
present frank clinical signs and lesions.

Breed predisposition to tuberculosis

Strong evidences suggest the existence of breed differences with
respect to susceptibility to animal tuberculosis. In Africa, cattle
breeds such as the zebu are less susceptible to bTB compared to
the European cattle breeds which are non-native to the region
(Ameni et al., 2003; Ameni and Erkihun, 2007; Cadmus et al.,
2010; Vordermier et al., 2012; Dinka and Duressa, 2011).
Information on the variations in susceptibility to tuberculosis
between the European breeds of cattle is, however, scanty.

The prevalence of bovine TB by breed has been reported by a
number of researchers in Nigeria, like Ahmad (2015) and
Ibrahim (2016). For example, Ahmad (20215) reported the
prevalence in While Fulani (Bunaji) cattle to be 67.6% while it
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was 21.6% in Sokoto Gudali cattle and 10.8% in Red Bororo
(Bokoloji) cattle. Similarly, Ibrahim (2016) reported the
prevalence in White Fulani cattle in Bauchi and Gombe States,
Nigeria as being 22.13% and 14.0% respectively while that for
Bokoloji cattle was 15.2% and 12.3%, respectively.
Furthermore, the prevalence in Cross bred cattle was reported to
be 14.67% in Bauchi State and that the differences were not
statistically significant (P < 0.073). In India, a study has reported
the Jersey cattle to be very highly more susceptible to bTB than
the Holstein Friesian cattle (Thakar et al., 2010). The differences
by breed could have something to do with the relative exposure
potentials, husbandry and management practices and possibly
genetic traits of the various breeds of animals.

Seasonal distribution of tuberculosis

In a study of bovine tuberculosis in Gombe State, North Eastern
Nigeria using abattoir records between 2008 and 2015, Saidu et
al. (2017) reported that the occurrence of the disease in the rainy
season was higher than that in the dry season with prevalence of
65.90% and 34.0%, respectively, with the difference being
statistically significant (y2 = 15.45, p < 0.05).

In a study of tuberculosis among cattle at abattoir and human
patients in Enugu State, South Eastern Nigeria, Nwanta et al.
(2011) reported a prevalence of 13.2% during the rainy season
and 12.5% during the dry season in humans and observed that
there was no statistically significant difference in the prevalence
of the disease by season (p > 0.05). This shows that the disease
seemed to be more severe during the rainy season. In another
study, Abubakar et al. (2014) reported that they did not find any
significant seasonal variation of the occurrence of TB in camels
during a nine year (2004 to 2013) study of TB in camels at the
Kano Abattoir, Kano State, Nigeria. The higher prevalence of
bTB during the rainy season could be because, the tubercle
bacilli has been reported to survive best in cool, moist
environment devoid of direct exposure to sunlight (Broughan et
al., 2016). Also, M. bovis is known to remain viable for longer
durations in shady conditions than in sunny conditions (Vera et
al., 1982).

Animal species factor

Animal factors that can influence disease transmission include
susceptibility, genetic factors, and animal management systems
among others (Broughan et al., 2016). In a situation where an
animal has innate resistance, infection with a given infectious
agent will not take place. Similarly, where an animal is
vaccinated against a given disease, infection will not take place
even if the animal comes in direct contact with the given
infectious agent. Animal management system, whereby different
animal species interact at grazing and watering points or at
livestock markets, can result in transmission and even spread of
the disease (Broughan et al., 2016). Similarly, in a situation
whereby herds are gathered for the annual vaccination
programmes and some of the animals in some of the herds are
infected with tubercle bacilli, transmission of the disease can
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occur, especially if some days are taken before the vaccination
campaign is concluded as it obtains in Nigeria (Saidu, et al.,
1991).

Cadmus et al. (2009), in a study of tuberculosis in goats in Bodija
Municipal Abattoir, Ibadan Southwestern Nigeria screened a
total of 1,387 animals of which 62 (4.47%) had lesions
suggestive of TB in the liver, lungs, and mesenteric lymph
nodes. Five (0.36%) of the samples were confirmed to be
positive for Mycobacterium species by culture according to the
method as described by Cadmus et al. (2004). Similarly,
Abubakar et al. (2012) in Nigeria reported demonstration of TB
lesions in camels at slaughter houses based on post-mortem meat
Inspection and Ziehl-Nielsen Stain.

Cadmus et al. (2010), in a study to determine the tubercle bacilli
infecting pigs slaughtered in Ibadan, Southwestern Nigeria,
examined a total of 516 pigs during post mortem over a period
of four months and found 18 to have gross lesions suggestive of
being tuberculosis. Mycobacterial culture and molecular typing
using  (GenoType®  Mycobacterium CM  [Common
Mycobacteria] assay) identified 2.3% of the pigs to be infected
with  Mycobacterium species of which 33.3% were
Mycobacterium fortuitum. In a study in Ibadan, Southwestern
Nigeria, Jerkins et al. (2011) also reported pigs being infected
with M. tuberculosis following spoligotyping of samples from
pigs and other animal species. Reports on tuberculosis in horses
in Nigeria is scanty and can be said to be under reported as it also
occurs for most diseases.

Human as a factor for TB occurrence

The disease in humans has been reported severally in Nigeria.
For example, Acholonu et al. (2010) reported cases of TB and
HIV/AIDs in humans in Imo State, Nigeria. Similarly, Nwanta
etal. (2011), in a five-year study period (2004 to 2008), reported
an average prevalence of TB in humans to be 12.9% which was
approximately ten times that they observed in cattle (1.4%). The
higher prevalence in humans could be accounted for by the high
dense population of the populace in the study areas along with
socio-economic and cultural practices of the people whereby
people in the area of study eat bush meat which could be infected
with Mycobacterium species. This is suggested as Kudi (2016)
reported wild animals being infected with Brucella species in
Nigeria and therefore it is enough to speculate the infection of
these wild animals with TB. Earlier on, Aliyu and Kalra (1993),
Garba (2001), Bikom et al. (2007) and Ameen et al. (2008)
reported tuberculosis prevalence rates of 2.1%, 0.8%, 1.1% and
0.55% in humans for Maiduguri, Sokoto, Cross River and
Ogbomosho respectively. Similarly, Nwachukwu et al. (2009) in
Abia state reported prevalence of 21.7%. Furthermore, a
prevalence of 31% in Kano was given by Nwankwo et al. (2005)
and 32.5% as reported by Chigbu et al. (2005) in Aba metropolis,
Abia State, Nigeria.

The presence of tuberculosis in humans could not be
unconnected with the practices and habits of consumers as
Cadmus et al. (2005) reported that the cultural practices abound
that could facilitate transmission between cattle and humans.
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They opined that, prior to sale, cattle are fattened in close
proximity to farmers’ homes and after being sold at markets.
They further reported that cattle are often slaughtered in nearby
abattoirs, where the butchers wear minimal protective clothing
and process offal from diseased carcasses with their bare hands.
Similar inferences have been advanced by other workers like
Ahmad (2015), Danbirni (2016) and Ibrahim (2016).The close
association between farmers and animals is exemplified by the
Fulani herdsmen, who live their entire lives with their animals,
offering ample opportunity for zoonotic transmission of
infection. While studying the epidemiology of Brucella infection
in Katsina and Sokoto States, Kaltungo (2018a) made similar
inferences as it was easy to see all animals (cattle, sheep, goats,
chickens and dogs) interacting closely together in the same
setting in the study areas. Thus, it is pertinent to say that the
existence of tuberculosis in humans in Nigeria is as a result of
the socio-cultural habits of the livestock owners and even the
general public as Kaltungo (2013), Buhari (2014) and Yakubu
(2016) in separate studies on the knowledge, attitude and
practices of respondents in Kaduna State reported respondents
having close link with infective agents of zoonoses.

Similarly, in Lafia, Nasarawa State, Gyar et al. (2014) reported
prevalence of 34.5% for tuberculosis in human patients with
HIV/AIDS and further reported that among them 27(34.6%)
were males while 42 (34.4%) were females.

Reports of tuberculosis in wildlife

Reports of tuberculosis in the wildlife in Nigeria seems to be
scanty. However, reports of the disease in wildlife abound
elsewhere. For example, workers like Morris et al. (1994),
O'Reilly et al. (1995) and De Lie et al. (2002) have reported M.
bovis can infect a wide range of wild animals. Thus, the reporting
of Kudi (2016) of seroprevalence of Brucella antibodies in
zebras, waterbuck, wildebeest, eland, Kudu, Hartebeest and in
cattle in Yankari Game Reserve, Bauchi State, Nigeria is not
surprising, particularly that cattle have been reported to graze at
the interface of the Game Reserve. This means that the wildlife
can act as reservoirs for infection for domestic animals who may
be taken to the reserve for grazing, especially during the dry
season when pastoralists move in to graze their animals. The
practice of hunting and eating ‘bush meat’ by Nigerians can
suggest possible contraction of infection with these bacteria,
should the wild animals be infected with tubercle bacilli. Reports
of the disease in wildlife has similarly been made in Europe in
the wild boar (Sus scrofa) in several countries such as Spain,
France and Italy (Aranz et al., 1996; Serraino et al., 1996; Parra
et al., 2003; Zanella et al., 2008).

Herd level factors for tuberculosis

Exposure potentials of herds with regard to tuberculosis has been
reported by a number of workers. For example, Ibrahim (2016)
reported that herds with history of mixing with infected herds
were seen to be more infected and carried the disease for longer
periods of time than those without any experience of being in
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contact with herds known to have the disease. Similarly, it has
been shown by a number of workers that the larger a herd the
greater the chances of exposure and maintenance of the disease,
especially in extensive management settings (Cook et al., 1996;
Griffin et al., 1996; Munrore et al., 1999; Porphyre, et al., 2003;
Cleaveland et al., 2007; Oloya et al., 2007). This is because the
infection could continue to bite harder in the herd with animals
being infected through continuous close contact within the herd.
The habit of pastoralists to tie their cattle in twos at night as
reported by Saidu et al. (1991) can facilitate transfer of infection
from one animal to another. Similarly, their habits of tying small
ruminants along long ropes overnight as reported by Bubhari
(2014) can result in the spread of the disease within the flock,
especially when an addition to the herd or flock is made since
there is routinely no quarantine of new animals following
introduction into herds or flock as reported by Kaltungo (2013),
Buhari (2014) and Yakubu (2016).

The livestock management practices by livestock owners in
Nigeria can facilitate transmission and spread of many diseases
including tuberculosis. For example, Saidu et al. (1991),
Kaltungo (2013) and Buhari (2014) among other workers have
reported pastoralists lending and borrowing sires for breeding
among themselves. Not only that, Saidu et al. (1991) reported
many herds staying closely together within a given enclose. The
current measure by pastoralists in staying very close together in
a given area for fear of cattle rustling could aggravate the spread
of the disease in a given area. Furthermore, the migration of
pastoralists from the North to the South annually in search of
grazing could result in spreading the disease from one area to
another.

Reports of the tubercle bacilli being demonstrated in cattle faeces
and its possible role in the transmission of the disease to other
animals has been made (Griffin et al., 1997). These workers, who
were working in Irish farms, reported that spreading of slurry on
pasture without prior storage could present a higher probability
of bTB occurrence in a herd than on farms producing other types
of manure or storing the slurry before spreading. It could also be
possible that the putting of fresh faeces from a tuberculosis
infected cow on teats of same or other cows during milking as
practiced by pastoralists in Nigeria during routine milking of
cows in their herds could trigger tuberculous mastitis so long the
organisms are in the faeces as Saidu et al. (1991) and Buhari
(2014) reported pastoralists doing so. Griffin et al. (1997)
reported the role of slurry in spreading tuberculosis as such slurry
could still be infective after two months of disposal. There is also
the tendency for faeco-oral transmission as it is common to see
pastoralist cattle being kept on faeces soiled grounds at kraals
overnight, especially during the rainy season. Thus, in situations
where the faeces come in contact with roughage feeds or
concentrates, the opportunities for transmission of tubercle
bacilli to the digestive system of the animals is high. This is the
same for cattle during the dry season migration when pastoralists
go to crop farmers to buy crop residues or stay on their own farms
for some period to manure the farms in return for crop residues.
Thus, should any of the animals be infected with Mycobacterium
species, infection through the oral route is easily possible and

Savannah Veterinary Journal, 4(2020) 36-44

should other herds come to graze on such remnant’s crop
residues transfer of infection to such herds could be possible.
Animal to animal close contact within herds can result in
transmission of tubercle bacilli, especially where some of the
animals are tuberculous. In the Nigerian situation where,
extensive livestock production is the main means of livestock
keeping, the animals have free contact with one another and with
other herds during grazing, at watering points and at night. In
many situations, many herds congregate at grazing and watering
points (Kaltungo, 2018a) and in the process, transmission of
infection can take place. There is also ample opportunity for
dams to infect their young through tendering, especially in the
morning as at this time the young are allowed to interact with
their dams before milking.

Another means of animal to animal transmission in the Nigerian
setting is the local fattening programmes for cattle and rams.
During this period, the animals may be congregated from
different markets without prior quarantine and then kept closely
during the fattening period using the same feeding and watering
facilities. Thus, any of the animals that is purchased for fattening
and is infected with tubercle bacilli can infect others.

Conclusion

Tuberculosis has become endemic in both animals and humans
in Nigeria. Several factors have continued to favour the
persistence of the disease in the population. Such factors include
animal related factors such as age, breed, sex and genetics.
Certain husbandry and management practices as well as season
or climatic conditions have also been known to favour the
persistence of the disease. There is the need for awareness
creation among humans, especially livestock owners, to curtail
the continuous spread of the disease in both animals and humans.
There is also the need for effective surveillance programmes for
checking for the disease among livestock and humans.
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