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1. Introduction

Sheep are the third most common ruminant species in Bangladesh, and they are
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largely employed for meat production. Bangladesh now has 1.69 million sheep
[1]. Though the sheep were once restricted to specific sections of the country,
they are now distributed throughout the country. Bangladesh’s sheep are mostly
indigenous, with only a few crossbreeds [2].

Tuberculosis (TB) is a contagious, infectious, granulomatous illness that af-
fects a wide range of domestic and wild animals, as well as people [3] [4]. It is
caused by Mycobacterium tuberculosis, Mycobacterium bovis, Mycobacterium
bovis BCG strain, Mycobacterium caprae, Mycobacterium africanum, Mycobac-
terium microtianum, and Mycobacterium canetti [5] [6]. M. bovis, on the other
hand, is the most widespread disease among mycobacteria, affecting a wide
range of vertebrate animals of all ages, including humans. Cattle, goats, and pigs
are the most susceptible, whereas sheep and horses have a high natural resistance
[7] [8]. Infection occurs most commonly through inhalation, however infection
can also occur through ingestion of infected substances [9] [10].

Tuberculosis (TB) in sheep has been reported in New Zealand, Sudan, Italy,
Ireland, and the United Kingdom. Epidemiological studies have shown that tu-
berculosis in goats and sheep has a wide global distribution and has been re-
ported in various countries around the world, including New Zealand, Sudan,
Spain, Nigeria, the United Kingdom, Italy, Algeria, and Ethiopia [11] [12].

Tuberculosis is a chronic infection that develops granulomatous caseous in-
flammatory lesions in the lungs and associated lymph nodes in sheep, goats, and
cattle in spontaneous infections, tuberculosis lesions can also be detected in the
lymph nodes of the upper respiratory tract and other organs such as the spleen,
liver, and mesenteric lymph nodes [13] [14].

Tuberculosis in animals is typically undetected, and infected animals continue
to spread the disease to other animals and humans by excreting the germs in
milk, meat, feces, and respiratory droplets, As a result, both animals and humans

must be checked for tuberculosis prevalence in order to control the disease [15].

2. Materials and Methods
2.1. Study Area and Duration

The experiment plan was prepared in the Department of Pathology and Parasi-
tology, Hajee Mohammed Danesh Science and Technology University (HSTU),
Dinajpur, Bangladesh, and the study was done in Sadar and Parbatipur Upazila
of Dinajpur District from January to June 2018.

Although most instances were missing for disease symptoms, the sample and
sample size were selected randomly based on the availability of caserelated to

sex, age, body condition, lactation, and reproduction status.

2.2. Tuberculin Skin Testing (TST)

The single intradermal tuberculin skin test (TST) is the most widely used TB
screening test in the world; it is an internationally recognised standard for de-

tecting M. bovis infection in live animals.
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2.3. Procedure

The tuberculin skin test (TST) is a single intradermal injection of bovine tuber-
culin purified protein Derivative (PPD), which is used to screen sheep for tu-
berculosis.

Tuberculin is a protein combination derived from cultures of the bacteria that
causes tuberculosis. A little amount of bPPD is injected into the deep layer of the
skin during the skin test. Before injecting tuberculin in the middle of the neck
region, the skin was trimmed, shaved, and the thickness of the folds measured in
millimeters with special calipers. The prepared site was then injected with 0.1 ml
bPPD using a tuberculin gun. The skin thickness response at the injection loca-
tion is assessed after 72 hours, and the animal is classed as a positive, doubtful,

or negative reactor.

2.4. Reading of Response

If an animal’s immune system has already been “sensitized” by infection with M.
bovis, tuberculin injection causes an inflammatory reaction and observed swel-
ling at the injection site.

The swelling could be mild and edematous or firm and abrasive.

The results were interpreted according to OIE guidelines [16]:

1) A positive reactor is defined as a response that is 4.0 mm larger than the test.

2) The test is regarded suspect if the reaction is between 2.0 and 4.0 mm.

3) If the reaction is less than 2.0 mm, the test is negative.

Palpation at the injection site as well as observation revealed edema.

3. Results

Tuberculin Skin Test (TST) was used to screen 140 sheep of various ages, sexes,
and breeds for tuberculosis. Clinical signs such as nasal discharge, diarrhea, and
constipation have been recorded; however these indicators were not present in

the majority of cases (Table 1).

Table 1. Tuberculin skin testing (TST) based on thickness of Skin before and after injec-
tion.

A B C D E F
Sa;noltle Area D(ZII(I(;) (D;fn?; D-C (mm) Result
1 Sadar 1.53 mm 7 mm 5.47 mm Positive
2 Parbutapur 2.74 mm 8 mm 5.26 mm Positive
3 Parbutapur 2.07 mm 7.87 mm 5.8 mm Positive
4 Sadar 1.02 mm 8 mm 6.98 mm Positive
5 Parbutapur 2.02 mm 7.85 mm 5.83 mm Positive
6 Sadar 1 mm 6.54 mm 5.54 mm Positive
7 Parbutapur 2 mm 9 mm 7 mm Positive

C = Skin thickness before injection; D = Skin thickness after injection; E = Skin thickness
response.
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The primary screening test for tuberculosis was a single intradermal tubercu-
lin skin test (TST) with bovine PPD in the middle neck region, which is an in-
ternationally accepted standard for detecting M. bovis infection in live animals.
Out of 140 sheep, 7 were found to be positive, and the average thickness day zero
and third day were recorded then average tuberculin skin test response were
examined.

According to Sex, females had the largest number of positive TB cases (6.4%),
while doubtful and negative cases were 14.9 percent and 78.7%, respectively.
Positive Cases in Male accounted for 2.2 percent, whereas Doubtful and negative
cases were represented for 15.2 percent and 82.6 percent, respectively (Table 2
and Figure 1).

Sheep samples were divided into three age groups: under two years, between
two and four years, and over four years. The highest prevalence of (23.5%) was
found in animals older than 4 years, followed by (4.1%) in animals between 2
and 4 years of age, with no positive cases found in animals younger than 2 years
of age (Table 3 and Figure 2).

According to the Breed, the Carole breed had the greatest positive rate
(14.8%), followed by non-descript Deshi (2.7%), while doubtful and negative
cases were 21 percent, 16.8 percent, 80.5 percent, and 77.7% for non-descript
Deshi breeds and Carole Breed (Exotic breed), respectively (Table 4 and Figure
3).

According to their body condition, the score was divided into three categories:
good, medium, and poor. Sheep with poor body condition had a higher fre-
quency of tuberculosis (15%) than sheep with a medium body condition (2.7%).
A good body condition scores were no responders to the bPPD reagent (Table 5
and Figure 4).

Table 2. Results of tuberculin skin test based on sex.

No of Positive Cases Doubtful Cases  Negative Cases

X observed o % No % No %
Male 46 1 2.2 7 15.2 38 82.6
Female 94 6 6.4 14 14.9 74 78.7
Total 140 7 5% 21 15% 112 80%

Table 3. Results of tuberculin skin test based on age.

Positive Doubtful Negative
Age No of Cases Cases Cases
observed

No % No % No %

<2 years 50 0 0 4 8 46 92

2 <X < 4 years 73 3 4.1 12 16.4 58 79.5

X = 4 years 17 4 23.5 5 29.5 8 47.1

Total 140 7 5 21 15 112 80
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Table 4. Results of tuberculin skin test based on breed.

Positive Doubtful Negative
No of
Type of Breed Cases Cases Cases
P observed
No % No % No %
Non-descript
. 113 3 2.7 19 16.8 91 80.5
Deshi sheep
Carole Sheep 27 4 14.8 2 7.4 21 77.7
Total 140 7 5 21 15 112 80

Table 5. Results of tuberculin skin test based on body condition.

Positive Doubtful Negative
Body Condition No of Cases Cases Cases
observed
No % No % No %
Good 63 0 0 0 0 63 100
Medium 37 1 2.7 7 18.9 17 45.9
Poor 40 6 15 14 35 32 80
Total 140 7 5 21 15 112 80
s B
@
€ 60 ‘ ‘ (-
g 40 —
o 20
Male Female Total
m% of positive cases 2.2 6.4 5
m% of doubtful cases 15.2 14.9 15
% of negatice cases 82.6 78.7 80

Figure 1. Results of tuberculin skin test based on sex in percentage.
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S2years 2<x<4years x24years Total
m% of positive cases 0 4.1 235 5
®% of doubtful cases 8 16.4 295 15
% of negatice cases 92 | 79.5 47 1 80

Figure 2. Results of tuberculin skin test based on age.

There were 140 sheep in all, 94 of which were females, 39 of which were lac-
tating and 55 of which were dry (non-lactating). Positive cases of sheep TB were

10.2 percent in lactating females, compared to 3.6 percent in non-lactating fe-
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males, while highest doubtful cases were 23.1 percent in lactating females, com-
pared to 9.1 percent in non-lactating females. Negative cases were 87.2 percent
in non-lactating females, compared to 66.7 percent in lactating females (Table 6

and Figure 5).

90
80
70
© 60
g
.GC_; 50
3] 40
)
o 30
20
10
0 Non-descript Deshi|  Carole breed Total
m% of positive cases 2.7 14.8 5
B% of doubtful cases 16.8 74 15
9% of negatice cases 80.5 7.7 80

Figure 3. Results of tuberculin skin test based on breed in percentage.

120
100
S
IS 80
b 60
o
Dq':) 40
20
0 Medium Total
m% of positive cases 0 2.7 15 5
m% of doubtful cases 0 18.9 35 15
=% of negatice cases 100 459 80 80

Figure 4. Results of tuberculin skin test based on body condition in percentage.
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40
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Percentage

Lactating Non-Lactating Total
B% of positive cases 10.2 3.6 6.4

B% of doubtful cases 23.1 9.1 14.9
% of negatice cases 66.7 87.2 78.7

Figure 5. Results of tuberculin skin test based on lactating status in percentage.
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29 of the 94 ewes in the sample were pregnant, whereas 65 were not. Positive
cases of tuberculosis were found 7.7% in pregnant ewes, compared to 6.9% in
non-pregnant ewes, while highest doubtful cases were 37.9% in pregnant ewes,
compared to 4.6 percent in non-pregnant ewes. Negative cases were 92.3 percent

in non-pregnant ewes, compared to 44.8 percent in pregnant ewes (Table 7 and

Figure 6).
100
0
» 80
g 70
8 60
S 50 —
e 40 [
& 30 —
20 I
18 [ — ~ |
Pregnant Non-pregnant Total
E% of positive cases 7.7 6.9 6.4
E% of doubtful cases 37.9 . 4.6 14.9
% of negatice cases 44 .8 92.3 78.7

Figure 6. Results of tuberculin skin test based on reproduction status.

Table 6. Results of tuberculin skin test based on lactating status.

Positive Doubtful Negative
No of
Lactation Status oo Cases Cases Cases
observed

No % No % No %
Lactating 39 4 10.2 9 23.1 26 66.7
Non Lactating 55 2 3.6 5 9.1 48 87.2
Total 94 6 6.4 14 14.9 74 78.7

Table 7. Results of tuberculin skin test based on reproduction status.

Positive Doubtful Negative
Production No of Cases Cases Cases
status observed
No % No % No %
Pregnant 29 5 7.7 11 37.9 13 44.8
Non-pregnant 65 2 6.9 3 4.6 60 92.3
Total 94 6 6.4 14 14.9 74 78.7

4. Discussions

The overall prevalence in the current study was 5%, which was higher than the
previous study’s 1.46 percent [17], which looked at the prevalence of bovine and
avian tuberculosis in sheep and goats in Bangladesh. In addition, a study in Pa-

kistan [18] found that the prevalence of tuberculosis in sheep was 2%, and the
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overall percentage of reactor animals to SCCIT at farms in sheep and goats was
0.9 percent and 2.4 percent, respectively [19]. Asking sheep owners if they had
encountered any cases of tuberculosis in sheep in the past provided information
on the area’s history of sheep tuberculosis, according to this information, there
have been no previous cases of sheep tuberculosis in the area, except for a study
[17] that looked into the incidence of bovine and avian tuberculosis in Bangla-
deshi sheep and goat populations, and another study [12] that used comparative
intradermal tuberculin skin testing, postmortem examination, mycobacteriolog-
ical culture, and molecular typing approaches to look into the epidemiology of
tuberculosis in goats and sheep. Female sheep had a higher prevalence of tuber-
culosis (6.4 percent) than male sheep, according to this study (2.2 percent). This
study supports [20], who found that females have a higher prevalence than
males. [21] [22] [23] [24] also found that female animals had greater infection
rates, which could be related to physiologic changes in immunological response
during pregnancy and lactation, which could influence skin test responsiveness
and perhaps lead to enhanced skin test detectability (Figures 7-10).

7

mm/inch

Figure 8. An injection for a bPPD skin test was given to a sheep’s neck.
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Figure 10. Skin thickness response measurement.

According to the findings of age, the prevalence of tuberculosis was 23.5 per-
cent in animals older than 4 years and 4.1 percent in animals between 2 and 4
years of age, while no positive animals were found in animals younger than 2
years of age. [20] also discovered TB infection most commonly in adult and fe-
male animals, which is consistent with the findings of [12] [21] [24] [25] [26],
who found a higher prevalence of tuberculosis in older and adult animals. Older
goats and sheep also had a larger proportion of positive tuberculin test results,
which could be connected to the fact that older animals are exposed to Myco-
bacterial infection for longer periods of time and more frequently. Similar find-

ings have been reported in cattle, implying that the low incidence of positive
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cases in young animals may be attributable to the predominance of gamma delta
T cells in calves, which have been shown to play a key role in anti-mycobacterial
immunity [27]. Crossbreeds (14.8 percent) had a higher positive rate than
non-descript Deshi breeds (2.7 percent) because of genetic variety among sheep
are likely to influence susceptibility to M. bovis infection as well as differences in
husbandry conditions [23]. Sheep with low body condition score had a higher
prevalence of tuberculosis (15%) than sheep with a medium body condition
score (2.7%) this finding is similar to that of [28], who found a 2.8-fold higher
prevalence in animals in poor physical condition compared to animals in good
health. However, animals in poor body condition scored had more positive skin
test results than animals in good and medium body condition. This difference
could be due to disease, seasonal climate change, or more or less pasture availa-
bility, as well as the prevalence of intestinal parasites.

Lactating ewes had a higher prevalence of tuberculosis (10.2 percent) than
non-lactating ewes (55 percent) among 140 sheep, which is similar to the results
of [23] which found lactating cows have a higher prevalence of 35.29 percent
than non-lactating cows. 29 of the 94 ewes in the samples were pregnant, Posi-
tive cases of sheep Tuberculosis were found 7.7% of pregnant ewes, compared to
6.9% in non-pregnant ewes, Similar with findings, cattle disseminated cases,
multiple small granuloma found in numerous organs including female genitalia,
and also may be related to a feeding deficient ratio in which quantity and quality

deficiency of the feed may contribute [23] [29].

5. Conclusions

The prevalence of sheep tuberculosis in the study population was 5%. The pres-
ence of such a high prevalence indicates the possibility of infection transfer be-
tween animals, as well as from animals to humans and vice versa because the
lack of an effective animal Tuberculosis surveillance system and vaccine use in
animals, there is an urgent and unmet need for animal Tuberculosis control in-
itiatives to be implemented in underdeveloped countries.

As Tuberculosis causative agents, Mycobacterium bovis, Mycobacterium avium,
Mpycobacterium tuberculosis, and non-tuberculosis mycobacterium, in this field
of inquiry, further research is needed to understand potential epidemiological
risk factors for infection and transmission between animals and also between

animal and humans.
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