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Abstract Original Research Article

Background and Aim: Goats play a vital role to provide nutrition as well as the development of the national economy
in Bangladesh. The goats are infected by various diseases which may decline their health conditions. The present study
was conducted to determine the prevalence of infectious diseases of goats in Sylhet district, Bangladesh. Materials
and Methods: The current study was conducted in the District Veterinary hospital, Sylhet, Sylhet between March 2019
to February 2020. About 1230 goats were recorded throughout the study. The total diseases were analyzed based on
clinical signs, patient owners complain and laboratory examinations. The prevalence was measured according to sex,
age, season and breed of the goats which were studied. Statistical analysis was performed by Chi-square test. Results:
In this study, 1230 goats were found to be diseased at Sylhet veterinary hospital, Sylhet. The highest prevalence was
recorded with bacterial disease (34.39%) followed by mixed infection (26.1%), parasitic disease (19.84%), viral
(19.68%). The highest prevalence was found with PPR (18.54%), upper respiratory infection (14.31%), pneumonia
(9.37%), diarrhea (8.78%), keratoconjunctivitis (5.69%), shipping fever (5.37%) mastitis (4.63%), anaplasmosis
(4.07%) and arthritis (3.9%). Prevalence of diseases in female goat (65%) was significantly higher than in male goat
(35%). Infection rate of goat was significantly higher in over 24 months of age (29%) followed by 6-12 month (24%),
0-6 month (20%), 13-16 month (17%) and 19-24 month (10%) (P>0.001). The percentage of disease in goats was
higher in rainy season (42%) compared to in winter season (31%) and in winter season (27%). The prevalence of
diseases in goat with breed variation. The prevalence of infectious disease in goats was relatively higher in black
Bengal goat (61%) followed by in local (23%) and in Jamunapari (27%). Conclusion: These results show the high rate
of numerous infectious diseases in the goats of Sylhet area. Therefore, immediate action will be taken by the
government, veterinarian, private organizations for preventing and reducing the loss.
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the main dietary animal protein to promote national
|NTR%DU(_3TIONf h indi bl " health. Moreover, in Bangladesh, meat and skin of
oat Is one of the most Indispensable sma goats contribute about 38% and 28% of total livestock

rumi_n_ants in Bangladgsh .due to high rates _Of meat and skin production according to the food and
prolificacy, short generation intervals and the ease with Agricultural Organization (FAO) [2].

which the goats and their produced can be marketed.
Goat contributes in developing rural economy and as
well as the reduction of poverty in Bangladesh. Goat is
called as “poor man’s cow” because poor farmers,

labors and misery women who cannot pay for rearing reared for their high fertility rate, prolific, early sexual
cattle, rearing goat with very little capital investment maturity, adjust quickly to hot environments and
can be beneficial to them. Goat is reared easily, profile excelleni meat and skin quality [4, 5]. The About 80.5%
in climate especially in arid zones [1]. As a subordinate farmers are used semi-intensive 'are used for rearing
occupation, farmers rear goats to supplement their while limited farmers around 7.3% used confinement,

!'Ve“ho.Od' Goat fa_lrr_nlng can play vital role_ In systems of rearing and approximate 12.2% farmers used
improving farmers living economy and also provides the un-confinement system in rearing of goats [6].

Currently, about 26.10 goats are recorded in
Bangladesh [3] and more than 90% of the total goat
population is Black Bengal Goat (BBG), which is
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However, numerous infectious and non-
infectious diseases are commonly occurring in goats
which considered as a severe threat of existing animals
in Bangladesh. Infectious diseases are not only affecting
enormous loss in the farmer but they also can hamper
our national economy in Bangladesh [7]. In
Bangladesh, the occurrences of various diseases
become conducive because of practicing unhealthy
management and adverse environmental condition [8].
The occurrence of diseases also hampers productivity
and the economy of goat farming. However, there is no
precise statistical data available related to infectious
diseases in goats in Sylhet district in Bangladesh
Therefore, these data could be helpful for researcher,
veterinarian, private practitioners, service providers for
taking strategic plan to prevent and control measures of
occurring infectious diseases in goats. Considering the
above situations, the current study was designed to
investigate the prevalence of infectious diseases in
goats in Sylhet district, Bangladesh.

MATERIALS AND METHODS
Study Area and Period

The present study was conducted in District
Veterinary Hospital, Sylhet between March 2019 and
February 2020. The necessary information and data
were collected from registered record book of the
veterinary hospital where all diseased goats were
brought for treatment.

Sample Size

A total number of 1230 goats were noted and
those the number of animals in winter (November-
February), summer (March-June) and rainy (July-
October) season were 398, 326 and 495, respectively.
The prevalence was measured according to age, breed
and season of the goats which were studied.

Physical Examination

During the study period, suspected goats were
examined with physically appearance including posture,
gait, body temperature, respiration rate, body condition
score (BCS), feaces, any swelling, wound, abscess and
abnormal outgrowth found in the body surface of goats.
Moreover, the affected goats were observed to find any
abnormality of muscles, udder, and mouth and various
joints through palpation. Any defect of respiratory tract
and heart beat were observed by using stethoscope and
male and female genital tract were examined for the
presence of any abnormality.

Clinical investigation and diagnosis

Throughout the study period, suspected goats
were documented on the basis of sex, age, season and
breed by sensibly collected information from farmers or
animals’ owners according to Balamurugan et al., [9].
After performing visual examination, infected goats
were examined specifically through auscultation,
palpation; percussion and needle puncture as well. The

clinical investigation was conducted on the basis of
disease history and symptoms, and laboratory
techniques were used [10]. For specific bacterial, viral
and fungal diseases were observed on the basis of
specific clinical signs and gross lesions [11, 12]. In
some cases, confirmatory diagnosis was done by
cultural and biochemical characteristics of causal
organisms following standard procedure. For parasitic
disease diagnosis, parasitic diseases were detected on
the basis of clinical history, clinical signs and
symptoms and faeces examination [13]. Gross
investigation of faces was prepared for the detection of
living or dead worms or for the detection of the
segments of tapeworms. The suspected goats were
inspected for the presence of any visible ectoparasites
which were identified followed by wall & Shearer [14].

Statistical analysis

Chi-square tests were used to determine the
differences of prevalence in gender, age, season and
breed of the goats. P values of < 0.05 were considered
significantly in this study.

RESULTS
Overall prevalence of diseases of goats

The study period, in whole year, the highest
percentage was observed in bacterial disease (34%)
followed by mixed infection (26%), viral and parasitic
infection (20%) (Fig-1). The most prevalence of
diseases was noted in PPR (18.54%) and the least in
Listeriosis (0.73%). Prevalence of other diseases like
Upper Respiratory Tract infection (URT), pneumonia,
diarrhoea (infectious), keratoconjunctivitis, shipping
fever, mastitis, anaplasmosis, arthritis and abortion
(infectious) were 14.31%, 9.19%, 8.78%, 5.69%,
5.37%, 4.63%, 4.07%, 3.9% and 3.01% respectively.
Lower prevalence was found in the case of contagious
ecthyma (1.14%), tetanus (1.38%), coccidiosis (1.87%),
foot rot (1.95%), urinary tract infection (2.2%),
actinomycosis (2.28%), dermatitis (2.36%), babesiosis
(2.68%) and metritis (2.76%) (Table-1).

Sex-Wise Variation

We classified goats in two categories, male
and female according sex variation. The no. of 1230
goats were observed in which 429 were male and 801
were female (Table-2). The highest percentage was
observed in female (65%) compared to male goat (35%)
(Fig-2). In viral infections, it was found that the most
prevalence was PPR in both male (20.75%) and female
(17.35%). In case of male animal, the highest
prevalence was found in PPR (20.75%) and least in
listeriosis (0.7%). In female, the highest prevalence was
found in PPR (17.35%) and lowest in both tetanus and
listeriosis (0.75%). Among the bacterial diseases, the
incidence rate of pneumonia was the top in both male
and female at the rate of 11.66% and 7.87%
respectively. In the parasitic diseases, the prevalence of
anaplasmosis found the most in male (4.9%) and
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keratoconjuctivitis in female (6.2%). In mixed
infections, the infection rate of diarrhoea in male was
10.49% and upper respiratory tract infection in female
(14.23%).

Age-Wise Variation

The no. of 1230 goats were observed in which
346 were in 0-6 month, 294 were in 7-12 month, 215
were in 13-18 month, 134 were in 19-24 month and 241
were in <24 month (Table-3). The most percentage was
detected in above 24 month of age (29%) and the least
in 19-24 month (10%) (Fig-3). In viral diseases, the
most prevalence of PPR (23.47%) was in 7-12-month
age, whereas the lowest in 19-24-month age (9.70%). In
bacterial diseases, the prevalence of mastitis was
16.60% of >24-month age but in parasitic and mixed
infection the highest infection rate was in anaplasmosis
(12.69%) of 19-24-month age group and upper
respiratory tract infection (18.37%) in 7-12-month age
group respectively. In 0-6-month age group, the highest
prevalence was found in case of PPR (21.10%) and
lowest prevalence was found both for dermatitis
(1.16%) and listeriosis (1.16%). In 7-12-month of age,
the highest infection rate of PPR was 23.47% and the
least in coccidiosis (0.34%). In 13-18-month age, the
highest and lowest prevalence was PPR (18.14%) and
listeriosis (0.47%) respectively. In 19-24-month, the
most incidence rate was observed in anaplasmosis
(12.69%) and the least in foot rot, tetanus, coccidiosis
and dermatitis at the rate of 0.75%. In >24-month age,
the most occurrence of disease was found in mastitis

(16.60%) and the least in tetanus (0.83%) and listeriosis
(0.83%).

Season-Wise Variation

The no. of 1230 goats was observed in which
381 were in winter season and 337 were in summer
season and 512 were in rainy season (Table-4). The
most prevalence was found in rainy season (42%)
followed by winter (31%) and summer season (27%)
(Fig-4). In winter season, the highest occurrence was
observed in PPR (21%) and the lowest in foot rot
(1.05%), listeriosis (1.05%) and babesiosis (1.05%). In
summer season, the most percentage was found in PPR
(16.02%) and the least in contagious ecthyma (0.03%).
In rainy season, the highest prevalence was found in
case of PPR (18.36%) and the lowest in listeriosis
(0.59%).

Breed-Wise Variation

The no. of 1230 goats was observed in which
753 were Black Bengal breed, 199 were Jamunapari
breed and 278 were Local breed (Table-5). The highest
prevalence was observed in Black Bengal goat (61%)
and the least in Jamunapari breed (16%) (Fig-5). In
Black Bengal goat, the highest prevalence was found in
PPR (16.07%) and the lowest in contagious ecthyma
(0.8%). In Jamunapari goat, the highest occurrence rate
was in PPR (25.13%) and the lowest in urinary tract
infection (0.5%) but not a single case was found in
listeriosis. In local goat, the highest percentage was
found in case of Pest des petis ruminant (20.50%) and
lowest prevalence was found in case of listeriosis
(0.72%).

Table-1: Overall prevalence of different infectious diseases of goat.

Diseases No of positive cases | Prevalence (%)
Viral PPR 228 18.54
Contagious ecthyma 14 1.14
Bacterial Shipping fever 66 5.37
Pneumonia 113 9.19
Actinomycosis 28 2.28
Foot rot 24 1.95
Tetanus 17 1.38
Listeriosis 9 0.73
Mastitis 57 4.63
Metritis 34 2.76
Urinary tract infection 27 2.2
Aurthritis 48 3.9
Parasitic Dermatitis 29 2.36
Anaplasmosis 50 4.07
Babesiosis 33 2.68
Coccidiosis 23 1.87
Fungal infection 39 3.17
Keratoconjunctivitis 70 5.69
Mixed infection Diarrhoea 108 8.78
Abortion 37 3.01
URT infection 176 1431

Statistical analysis was performed using Chi-square test
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Table-2: Sex-wise prevalence of infectious diseases of goat.

Diseases Sex P-value
Male Female (n=801)
(n=429)
Prevalence | Prevalence
(%) (%)
Viral PPR 20.75 17.35 0.076197678
Contagious ecthyma 1.63 0.87
Bacterial Shipping fever 6.99 4.49 7.62312E-11
Pneumonia 11.66 7.87
Actinomycosis 3.26 1.75
Foot rot 1.86 2
Tetanus 2.56 0.75
Listeriosis 0.7 0.75
Mastitis 0 7.12
Metritis 0 4.24
Urinary tract infection | 2.56 2
Arthritis 4.2 3.75
Parasitic Dermatitis 2.8 2.12 0.032856387
Anaplasmosis 4.9 3.62
Babesiosis 0.93 3.62
Coccidiosis 2.56 1.5
Fungal infection 3.03 3.25
Keratoconjunctivitis 4.66 6.24
Mixed infection | Diarrhoea(infectious) | 10.49 7.87 1.65582E-05
Abortion(infectious) 0 4.62
URT infection 14.45 14.23

Statistical analysis was performed using Chi-square test

Table-3: Age-wise prevalence of different infectious diseases of goat

Diseases Age (months) P-value
0-6 7-12 13-18 19-23 >24
(n=346) | (n=294) | (n=215) | (n=134) | (n=241)
Pre Pre Pre Pre Pre
valence | valence | valence | valence | valence
(%) (%) (%) (%) (%)
Viral PPR 21.10 23.47 18.14 9.70 14.11 0.001562443
Contagious ecthyma 1.73 1.36 0.93 1.49 0.00
Bacterial | Shipping fever 7.23 5.78 5.12 1.49 4.56 7.37418E-22
Pneumonia 12.43 10.20 6.98 8.21 5.81
Actinomycosis 3.18 3.06 2.79 1.49 0.00
Foot rot 1.45 1.02 2.33 0.75 4.15
Tetanus 2.02 1.70 0.93 0.75 0.83
Listeriosis 1.16 0.68 0.47 0.00 0.83
Mastitis 0.00 0.00 6.05 2.99 16.60
Metritis 2.02 1.70 2.33 4.48 4.56
Urinary tract infection 0.00 2.38 2.79 6.72 2.07
Arthritis 2.02 7.48 4.65 2.99 2.07
Parasitic | Anaplasmosis 0.00 4.08 6.05 12.69 3.32 1.61852E-15
Babesiosis 0.87 1.36 0.93 8.96 4.98
Coccidiosis 2.60 0.34 0.93 0.75 4.15
Fungal infection 4.62 2.38 1.86 3.73 2.90
Keratoconjunctivitis 3.47 2.72 9.77 9.70 6.64
Dermatitis 1.16 2.72 3.72 0.75 3.32
Mixed Diarrhoea(infectious) 17.34 9.18 4.19 4.48 2.49 2.73713E-17
Abortion(infectious) 0.00 0.00 6.98 6.72 5.39
URT infection 15.61 18.37 12.09 11.19 11.20

Statistical analysis was performed using Chi-square test
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Table-4: Season-wise prevalence of different infectious diseases of goat.

Diseases Season P-value
Winter Summer Rainy
(n=381) (n=337) (n=512)
Prevalence Prevalence Prevalence
(%) (%) (%)
Viral PPR 21.00 16.02 18.36 0.159647
Contagious ecthyma 1.57 0.30 1.37
Bacterial Shipping fever 4.99 4.45 6.25 0.066601
Pneumonia 6.56 13.06 8.59
Actinomycosis 2.10 2.37 2.34
Foot rot 1.05 2.37 2.34
Tetanus 1.31 0.59 1.95
Listeriosis 1.05 0.59 0.59
Mastitis 4.46 6.82 3.32
Metritis 3.67 2.08 2.54
Urinary tract infection 2.36 2.37 1.95
Arthritis 4.99 3.86 3.13
Parasitic Dermatitis 1.31 2.08 3.32 0.018617
Anaplasmosis 3.94 5.04 3.52
Babesiosis 1.05 4.15 2.93
Coccidiosis 1.57 2.08 1.95
Fungal infection 3.67 2.97 2.93
Keratoconjunctivitis 7.09 2.67 6.64
Mixed Diarrhoea(infectious) 5.51 9.50 10.74 0.011656
Abortion(infectious) 4.46 2.37 2.34
URT infection 16.27 14.24 12.89

Statistical analysis was performed using Chi-square test

Table-5: Breed-wise prevalence of different infectious diseases of goat

Diseases Breed P-value
Black Bengal | Jamunapari Local
(n=753) (n=199) (n=278)
Prevalence Prevalence Prevalence
(%) (%) (%)
Viral PPR 16.07 25.13 20.50 0.00662
Contagious ecthyma 0.80 2.01 1.44
Bacterial Shipping fever 4,91 5.53 6.47 0.647052
Pneumonia 9.43 7.04 10.07
Actinomycosis 2.26 2.51 2.16
Foot rot 1.59 3.02 2.16
Tetanus 1.33 1.51 1.44
Listeriosis 0.93 0.00 0.72
Mastitis 571 3.02 2.88
Metritis 3.19 2.01 2.16
Urinary tract infection 2.52 0.50 2.52
Arthritis 3.98 3.52 3.96
Parasitic Dermatitis 2.39 3.52 1.44 0.706753
Anaplasmosis 3.72 3.02 5.76
Babesiosis 2.66 3.52 2.16
Coccidiosis 1.99 151 1.80
Fungal infection 3.59 3.02 2.16
Keratoconjunctivitis 571 5.53 5.76
Mixed Diarrhoea(infection) 8.63 9.55 8.63 0.452838
Abortion(infection) 2.79 3.02 3.60
URT infection 15.80 11.56 12.23

Statistical analysis was performed using Chi-square test
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%) 242(20%)

321 (26

244(20%) 423 (34%)

Fig-1: Percentage of diseases according to causal agent

MW Male HFemale

429 (35%)

801 (65%)

Fig-2: Percentage of diseases according to sex

= 0-6 month ®6-12month = 13-18 month = 19-24 month = >24 month

Fig-3: Percentage of diseases according to age
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337 (27%)

Fig-4: Percentage of diseases according to season

m Black Bengal mJamunapari = Local

Fig-5: Percentage of diseases according to breed

DISCUSSION

The goat is affected with diseases, which is
caused by viruses, bacteria, parasites and noninfectious
agents [15]. Among the viral diseases of the goat, the
current study represented 18.52% prevalence of PPR in
goat which is parallel with other investigations [16, 17]
recorded the prevalence of PPR in goat was 13.72% and
13.74% respectively. In North east India, however, the
occurrence of PPR was about 45.2%. The variation
might be due to various geographical distribution and
animal husbandry [18]. This study shown that the
prevalence of PPR was comparatively higher in male
(20.75%) than that of female (17.35%) and also
presented the infection rate of PPR was highest in
winter (21%) and summer (16.02%) season. Ahsan et
al., [17] was found the similar results of their study.
Moreover, in 6-12 month’s age group, the prevalence
was detected highest (23.47%) followed by 12-18
month’s (18.14%) and above 24 months (14.11%) age
group. This study illustrated that young goats was more
susceptible to PPR than the adult and other studies also
represented similar findings [17, 19, 20]. The young
animals might be more susceptible because of
undernourishment, lack of immunity and poor
husbandry. Additionally, the prevalence of PPR was

considerably higher in cross breed, jamunapari goat
(25.13%) and followed by local (20.50%) and black
Bengal (16.07%) goats and other study showed similar
results [21]. The increased susceptibility to jamunapari
goat might be due to weak immunity and poor
husbandry.

Among the bacterial diseases, respiratory
infections mainly pneumonia, are a serious and
common disease in goats. In our study, among the
bacterial diseases, pneumonia was observed to
prevalent in 9.19% goats which was concurrent with
other investigations [17] whereas it was revealed
17.11% in Ethiopia [22]. Other studies reported slightly
lower prevalence 9.6% and 8.28% pneumonia in goats
in Magura and Sylhet respectively [23, 24]. The
prevalence of pneumonia was considerably higher in
male (11.66%) than that of female (7.89%) goat and
almost similar result was reported by Enyiew et al.,
[21]. Among study goats, 0-6 months (12.43%) age
group was more susceptible pneumonia than 18-23
months (8.21%) and above 24 months (5.21%). The
similar result was described by Ahsan et al., [17]. The
highest incidence of pneumonia was observed in
summer (13.06%) followed by 8.59% in winter in rainy
and 6.56% in winter. In contrast, the most prevalence of
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pneumonia was detected in winter season and the
lowest in rainy season [17] and Sardar et al., [25]
revealed that the lowest occurrence of pneumonia in
summer season (1.02%). This study reported the
prevalence of shipping fever was the second highest
among bacterial diseases, whereas arthritis was second
highest in young age of goat. In sex variation, shipping
fever and arthritis were significantly higher in male than
that of female goat (P> 0.001) and in young age was
considerably more susceptible than the adult goats. The
highest prevalence of shipping fever was 6.25% in rainy
season whereas the lowest rate was detected in summer.
In breed variation, local goat was more affected by
shipping fever followed by cross breed and black
bengal goat. In actinomycosis, male was significantly
higher than female and young age was considerably
higher than adult. The prevalence of tetanus was
significantly higher in male (2.56%) than that of female
(0.75%) goat and young was more susceptible than
adult. The prevalence was varied according to the
season where it was 1.95% in rainy and 1.31% in winter
and 0.59% in summer season, whereas the prevalence
was higher in winter followed by rainy season and no
case was detected in summer [17]. However, the
slightly higher prevalence of tetanus in summer season
[24, 26]. The variation might be because of
geographical position and management system of goats
rearing.

Mastitis is a serious bacterial disease, which is
one of the leading causes of culling in goat operations
[27]. The present study represented at 4.63% prevalence
of mastitis in goats and similar result revealed by Gabli
et al., [28] in Eastern Algeria. In contrary, other studies
detected slightly lower rate of mastitis in goats, with
1.55% [17] and 1.6% mastitis in goat Karim et al.,
2014. The prevalence of mastitis was peak in summer
and lowest in rainy season whereas the frequency was
higher in rainy season [17].

The incidence rate of mastitis was found to be
increased with age as the present study recorded 16.6%
cases in the above 24 months’ age and 2.99% in 19-23
months’ age group and finding was similar as Ahsan et
al., [17]. In breed variation, the current study the
prevalence of mastitis was high in black bengal goat
and low in local goat. The variation might be due to
malnutrition, poor management system of goat.

Parasites pose a significant threat to the goat
health that can damage the gut resulting in reduced
growth rates and reproductive performance; less
productive animals in terms of meat, fiber and milk and
even death [29]. The current study represented that the
prevalence of parasitic infestation was recorded 19.84%
in goat. The frequency of parasitic diseases was
significantly higher in female (20.35) than that of male
goat (18.88%). It could associate with higher number of
female goats as compared to male in the study site.

Additionally, it might also partly associate with the low
level of immunity of female animals.

The parasitic diseases were significantly
increasing with their age and which was seasonally
distributed rainy (21.99%) and summer (18.99%) and
winter (18.63%). Other studies stated that the incidence
of parasitic diseases was 29.00% in summer, 39.35% in
rainy and 18.10% in winter [17]. In breed variation, the
occurrence of parasitic diseases was 20.12% in
Jamunapari, 20.06% in black begal and 19.08% in local
goat. The difference might be owing to geographical
distribution and husbandry in goat and lack of
awareness about the importance of deworming might be
the underlying cause to high worm infestation.

The present study reported that the frequency
of diarrhea was considerably higher in male than
female, and was significantly higher in young age than
adult. In season variation, the prevalence of diarrhea
was greater in rainy season shadowed by summer and
winter. The rainy season goats were more susceptible to
various diseases because of environmental problems
and poor rearing system. This result was similar with
other studies [19, 20]. The jamunapari breed was more
susceptible to diarrhea than black Bengal and local
breed (Table-5). The current study the occurrence of
upper respiratory was significantly greater in young age
group that that of adult (p> 0.001*) and seasonally
16.27% in winter, 14.24% in summer and 12.89% in
rainy season. The variation might be due to high dust
particles in air during winter season.

CONCLUSION

Worldwide, infectious diseases are measured
as a key problem in the health condition and production
ability of goats. This study, it was reported that goats
were most susceptible to bacterial disease than other
diseases. Among the diseases, female was more
affected to disease than male goat and the highest
prevalence was detected in rainy season. The
prevalence of diseases also varies with the age and
breed of goats. These findings will assist to know about
sex-wise, age-wise, season-wise and breed-wise
variation of various diseases of goat in Sylhet district
and will assist to application suitable way of prevention
procedures against goats’ diseases.
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