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Abstract
A total of 100 animals from each tehsil were screened for the prevalence of Tuberculosis (TB) in animal
population of three tehsil of District Charsadda in which 4.33% (13/300) by TST, 61.54% (8/13) were
+ve to avian tuberculin, 15.38% (2/13) to mammalian tuberculin while 23.08% (3/13) were reactive to
both tuberculin showing a mixed infection. Cattles, buffaloes, sheep and goats were included in the study
and a higher prevalence of TB was recorded in cattle (5.75%) as compared to buffaloes (4.44%) by TST.
4.28% 2-6 years of age and 5.88% in more than 6 years of age. 4.51% in female (2.94%) in male. 7.50%
lactating females and 2.74% in non-lactating females. Present results show high prevalence of TB in
animals of poor health status (8.13%) and poor management systems (5.95%) as compared to animals of
satisfactory health condition (1.91%) and satisfactory management systems (3.06%).
Keywords: TST and ICT, Prevalence, Population, Cattle.

1. Introduction
Tuberculosis (TB) is one of the most frequent infectious, inflammatory and a chronic
debilitating disease and is responsible for 2.9 million deaths [1] and 8 million new cases per
year in the world [2]. It is one of the common infectious diseases of the developing world,
resulting in high morbidity and mortality in these countries [3].
Tuberculosis is endemic in Pakistan with about 1.5 million people infected, and Pakistan ranks
6th among the 22 high-burden tuberculosis countries worldwide [4]. According to the World
Health Organization (WHO), Pakistan accounts for 43% of the TB disease burden in the WHO
Eastern Mediterranean Region. Every year, approximately 270,000 people in Pakistan develop
TB, with nearly 80% occurring among young people aged between 15 and 49 years, although
the TB cure rate in Pakistan is some 78% [4]. In spite of this cure rate, still 64,000 deaths occur
due to TB each year in the country [5]. The disease is caused by the members of the
Mycobacterium family that mainly affects the respiratory system. Three main types of TB and
their causative agents are human TB, caused by M. tuberculosis, avian TB, caused by M.
avium and bovine TB, caused by M. bovis. Human TB is rarely transferable to non-human
species. Avian TB is typically restricted to birds. Bovine or cattle TB, presently known as
zoonotic TB, is a highly infectious disease, caused by M. bovis having no geographical
boundaries and infection occurs in diverse group of animals, which includes farm animals of
economic importance, wildlife and humans [6, 7]. M. bovis is the main contributing mediator of
human intestinal TB in those developing countries of the world where bovine milk had not
often been pasteurized properly before use [8]. Although cattle are considered to be the true
host of M. bovis, the disease has been reported in many domesticated and non-domesticated
animals. Isolations have been made from buffaloes, sheep, goats, dogs, cats and several
predatory felines including lions, tigers, leopards, and lynx [9]. The recognition of bovine TB in
cattles and other susceptible animal species is often made on clinical history, necropsy
findings, tuberculin skin test, biochemical tests [10], as well as by molecular techniques such as
PCR [11, 12].
Tuberculin skin test (TST) has been referred to as the master key to the bovine TB control and
eradication programmes in many countries of the world [13, 14]. But the main drawback of the
TST is the poor specificity, since previous M. bovis BCG vaccination and environmental
mycobacterial exposure can lead to false positive results [15, 16]. TST has also several
operational drawbacks, including the need for a return visit and operator-dependent variability
in placement and reading of the test. It is expected that most of the individuals never come
back after the 2 to 3 days coming up period for further assessment and to have their test read
[17, 18]
. The T.B cure rate in Pakistan is some 78% still a lot of efforts need to be made to
improve the detection rate (27%), which is still very low [4]. There is very little data about the
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prevalence of tuberculosis in animal population in Pakistan
and especially in the areas of Khyber Pakhtunkhwa (KP).
Therefore, the present study was designed to investigate the
prevalence of TB in the animal population of district
Charsadda of KP Province.

3. Results
During the present study the prevalence of tuberculosis was
investigated in animal population of District Charsadda. For
this purpose a total of 300 samples were randomly investigated
for TB through TST.

2. Materials and methods
Charsadda is a district in the Khyber Pakhtunkhwa province of
Pakistan. The district is administratively subdivided into three
Tehsils namely Charsadda, Tangi and Shabqadar. Charsadda is
located in the west of the KP and is bounded by Malakand
District on the north, Mardan district on the east, Nowshehra
and Peshawar districts on the south and the Mohmand Agency
of the Federally Administered Tribal Areas (FATA) on the
west. The district covers an area of 996 square kilometers with
total population of 14, 10000 [19].

Overall and sex-wise prevalence of tuberculosis in animal
population of District Charsadda by TST
The overall prevalence of tuberculosis in animal population of
District Charsadda was found to be 4.33% (13/300) by TST.
The prevalence was recorded higher by TST. It shows higher
sensitivity and lower specificity of TST. The prevalence of TB
was recorded higher in females (4.51%) by TST as compared
to male animals in which the prevalence was found to be
2.94% by TST (Table II). In females, the prevalence of TB
was found highest in Shabqadar Tehsil (6.97%) and lowest in
Tangi Tehsil (3.29%). In males, the prevalence was recorded
higher in Tehsil Shabqadar (7.14%) while no positive reactor
was found in male animals of Tehsil Charsadda and Tangi.

Sample collection and processing
During the present study blood samples were randomly
collected from 300 animals from three Tehsils (100 from each)
of District Charsadda. Four different species of animals i.e.
cattle, buffalo, sheep and goat were included in the study.
Tuberculin skin test (TST)
Two sites on the right side of the mid-neck region (12cm
apart) of animal were disinfected with a suitable disinfectant,
shaved and the skin thicknesses were measured with vernier
calipers. One site was injected with an aliquot of 0.1ml avian
tuberculin. Similarly 0.1ml mammalian tuberculin was
injected into the second site. The injected area was left unrubbed. After 48-72 hours, the skin thickness at the injection
sites was measured. The interpretation of the result was such
that when reactions were observed at both injection sites, the
difference between the two reaction sizes was considered.
Thus, an animal was classified as tuberculin positive if the
increase in the skin thickness at the injection site for both
tuberculin was at least 4mm or greater than this value.
Table 1: Distribution of number of collected samples during the
present study
Species
Tehsil
Charsadda
Tangi
Shabqadar
Total

Cattles

Buffaloes

Sheeps

Goats

Total

67
61
63
191

15
17
13
45

09
10
11
30

09
12
13
34

100
100
100
300

Table 2: Overall and sex-wise prevalence of tuberculosis in animal
population of District Charsadda by TST
Tehsil
Charsadda
Tangi
Shabqadar
Total

Total
11
09
14
34

Male
TST +ve
00
00
01
01

%
00
00
7.14
2.94

Total
89
91
86
266

Female
TST +ve
03
03
06
12

%
3.37
3.29
6.97
4.51

Prevalence of avian and mammalian tuberculosis in animal
population of District Charsadda by Avian and
Mammalian Tuberculin
During the present study, both avian and mammalian
tuberculin was used for the detection of TB in animals. Among
300 animals, 13 were found positive for TB by TST. Out of
these 13 positive reactors, 61.54% (8/13) were positive to
avian tuberculin, 15.38% (2/13) were reactive to mammalian
tuberculin while 23.08% (3/13) of positive animals were
reactive to both tuberculin showing a mixed infection. As clear
from Table III, a higher number of animals (8/13) 61.54%,
were found reactive as compared to those animals which were
reactive to avian tuberculin (3/13) 23.08%. This showed a high
reactivity to avian tuberculin as compared to mammalian
tuberculin.

Table 3: Prevalence of avian and mammalian tuberculosis in animal population of District Charsadda by avian and mammalian tuberculin
Tehsil

Total

Charsadda
Tangi
Shabqadar
Total

100
100
100
300

TST total
+ve
%
03
03
03
03
07
07
13
4.33

+ve for avian
+ve
%
02
66.67
02
66.67
04
57.14
08
61.54

+ve for mammalian
+ve
%
01
33.33
00
00
01
14.28
02
15.38

Prevalence of tuberculosis in different species of animals in
District Charsadda by TST
During the present study prevalence of TB in cattle, buffalo,
goat and sheep was also investigated. As clear from Table IV,
among the four different species of domestic animals, a higher
prevalence of TB was recorded in cattle which was found to be
5.75% (11/191) by TST. A slight difference was recorded in
the prevalence of TB in male and female cattle. In buffaloes,
the prevalence was noted to be 4.44% (2/45) by TST. As the
study was randomized, no male buffalo came under
investigation during this study. Thirty four goats and 30 sheep

Both avian and mammalian
+ve
%
00
00
01
33.33
02
28.57
03
23.08

were also included in the study, but no positive reactor was
found in goats and sheep by TST. In both buffalo and cattle, a
higher prevalence was noted by TST.
Association of different factors with the prevalence of
tuberculosis in animals of District Charsadda by TST
Association of different factors like health status, age, sex etc.
was also investigated with the prevalence of TB in animals of
the selected area. Information was collected by filling a
questioner. Association between these factors and prevalence
has been presented below.
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Age
All the animals were categorized in three age groups i.e. ≤ 2
years, above 2 to 6 years and of more than 6 years of age. A
high association was found between age and the prevalence of
the disease. As clear from Table V, The prevalence was
recorded to be 4.28% in animals of above 2 up to 6 years of
age and 5.88% in animals of more than 6 years while no
positive animal was detected in animals of less than 2 years of
age.
The disease was found more prevalent (4.51%) in female
animals than in male animals (2.94%). It indicated high
susceptibility of female animals as compared to male ones
(Table V).

Lactation
Among 300 animals, 266 were females in which 120 were
lactating while 146 were dry (Non-lactating). Prevalence of
TB was found in 7.50% lactating females which was higher
than in non-lactating females in which the prevalence was
recorded in 2.74% females (Table V).
Health status
All the animals were categorized in three groups i.e. poor,
satisfactory and good according to their health status. Animals
of poor health showed high prevalence of TB which was found
to be 8.13% as compared to animals of satisfactory health
condition in which the disease was prevalent in 1.91% of
animals. No positive reactor was recorded in animals having
good health status (Table V).

Table 4: Prevalence of tuberculosis in different species of animal in District Charsadda by TST
Species

Sex

Total

Cattle

Male
Female
Total
Male
Female
Total
Male
Female
Total
Male
Female
Total
Total

19
172
191
00
45
45
09
25
34
06
24
30
300

Buffalo
Goat
Sheep
Total

Total TST +ve
+ve
%
01
5.26
10
5.81
11
5.75
00
00
02
4.44
02
4.44
00
00
00
00
00
00
00
00
00
00
00
00
13
4.33

+ve for avian
+ve
%
01
100
06
60
07
55.55
00
00
01
50
01
50
00
00
00
00
00
00
00
00
00
00
00
00
03
23.08

Sex Management
The disease was found more prevalent where the animals were
overcrowded and sanitation and drainage system was very
poor. TB was found to be prevalent in 5.95% animals in poor
and 3.06% in satisfactory management systems while no
positive animal for TB was recorded in good management
systems (Table V).

+ve for mammalian
+ve
%
00
00
02
20
02
22.22
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
08
61.54

Both
+ve
00
02
02
00
01
01
00
00
00
00
00
00
02

Symptoms
Animals representing symptoms similar to TB were also
recorded. The disease was found more prevalent (47.82%) in
symptomatic animals as compared to low prevalence (0.72%)
in non-symptomatic animals (Table V).

Table 5: Association of different factors with the prevalence of tuberculosis in animal of District Charsadda by TST
Parameter

Age (years)

Sex

Health status

Lactation

Management

TB Symptoms

%
00
20
22.22
00
50
50
00
00
00
00
00
00
15.38

Total

≤2
Above 2 to 6
>6
Total
Male
Female
Total
Poor
Satisfactory
Good
Total
Lactating
Non-lactating
Total
Poor
Satisfactory
Good
Total
With symptoms
Without symptoms
Total
~ 17 ~

09
257
34
300
34
266
300
123
157
20
300
120
146
266
168
98
34
300
23
277
300

TST
+ve
00
11
02
13
01
12
13
10
03
00
13
09
04
13
10
03
00
13
11
02
13

%
00
4.28
5.88
4.33
2.94
4.51
4.33
8.13
1.91
00
4.33
7.5
2.74
4.89
5.95
3.06
00
4.33
47.82
0.72
4.33
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4. Discussion
In the present study, the overall prevalence of TB was found to
be 4.33% (13/300) by TST. In a similar study [20], investigated
the prevalence of TB in 2668 bovines by single intra dermal
tuberculin test. They found 0.69% (in Jersey cross breed) to
2.89% (in HF cross breeds) prevalence of the disease. A study
conducted to generate epidemiological data on TB in cattle and
humans in Enugu State, through a survey in abattoirs and
hospital. In abattoirs, they found an overall mean prevalence of
1.4% in cattle. Our results are in similar line with the findings
of the above authors. In our present study, the prevalence was
recorded higher by TST which indicated high sensitivity and
low specificity of TST [21].
Out of 300 animals, 13 were found positive for TB by TST.
Out of these 13 positive reactors, 61.54% (8/13) were positive
to avian tuberculin, 15.38% (2/13) to mammalian tuberculin
while 23.08% (3/13) of positive animals were reactive to both
avian and mammalian tuberculin showing a mixed infection.
The presence of M. tuberculosis in cattle was also reported by
[22]
, who documented three cases of TB caused by M.
tuberculosis detected in 3 unrelated cattle farms. They also
conducted an epidemiologic investigation on the cattle farms
to determine the source of infection and in all cases, staff of
the farms had active TB. Srivastava et al. (2008) also analyzed
768 specimens from 161 cattle of organized cattle farms in
north India [23]. They also identified 40 M. bovis (74.08%) and
14 as M. tuberculosis (25.92%) out of 54 M. tuberculosis
complex isolates. Similar results were also found [24]. In the
present study a higher prevalence of TB was recorded in cattle
(5.75%) as compared to buffaloes (4.44%) by TST while no
positive reactor was found in sheep and goats. Sharma et al.
(2011) also conducted a study and found high prevalence of
TB in cattle than in buffaloes. They recorded 1.66 time higher
risk of the disease in cattle as compared to buffaloes [25].
During this study the prevalence was recorded to be 4.28% in
animals of above 2 up to 6 years of age and 5.88% in animals
of more than 6 years while no positive animal was detected in
animals of less than 2 years of age. Salgado et al. (2009) also
found TB infection most commonly among adult and female
animals [26]. Our results are also in agreement with the findings
of Khan et al. (2007), Phaniraja et al. (2010), Sharma et al.
(2011) and Trangadia et al. (2013) who also recorded higher
prevalence of the TB in old animals as compared to young
animals. Prevalence was also recorded higher (4.51%) in
female animals than in male animals (2.94%). Salgado et al.
(2009) also found higher prevalence in females (5.9%) than
males (3.1%). Similar results were recorded by Phaniraja et al.
(2010), Nwanta et al. (2011), Arshad et al. (2012) and
Trangadia et al. (2013).
Among 266 females, 120 were lactating while 146 were dry
(Non-lactating). In the present study the prevalence of TB was
found (9/120) 7.50% in lactating females which was higher
than in non-lactating females (4/146) 2.74%. Rahman and
Samad. (2008) also found the prevalence of TB in cattle and
found a higher prevalence of 35.29% (6/17) in lactating cows
as compared to 20.0% (1/5) in non-lactating cows. Arshad et
al. (2012) had also reported similar results. A high prevalence
of TB in animals of poor health status and poor management
system was also observed during this study. Arshad et al.
(2012) also found 2.8 times higher prevalence in animals with
poor physical condition than the animals with good health
conditions [27]. During this study the disease was found to be
more prevalent (47.82%) in symptomatic animals as compared
to non-symptomatic animals (0.72%). Eric-thys et al. (2011)
also recorded high prevalence of TB in cattle having clinical
signs of the disease [28]. Nisar et al. (2004) also found high

prevalence of TB in patients having TB symptoms than in nonsymptomatic individuals [29].
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