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                                Introduction

Mastitis is an inflammatory condition of udder, 

characterized by changes in the physical properties of 

the udder and physical and chemical changes in milk 

(Nazifi et al., 2011). The subclinical and clinical or 

acute and chronic mastitis were mostly prevalent 

(Raikwar and Shukla, 2015). In clinical mastitis 

redness, swelling, heat, and pain were present, while 

the sub-clinical mastitis rarely manifest any evidence 

of inflammation except reducing milk yield (Sarker and 

Samad, 2011). Subclinical mastitis is the most common 

in goats and is mainly caused by contagious bacteria 

(Persson et al., 2011). Subclinical mastitis in animals is 

important because it constituted a reservoir of 

microorganisms and disseminate infection to other 

animals within the herd (Shearer et al., 2003).  

The dairy goat industry is rapidly gaining importance 

throughout the globe in recent years (Kumar et al., 
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2016) including Bangladesh. Goat milk's has got 

tremendous nutritional values in human and given 

uncountable impetus to the poor farmers (Silanikove et 

al., 2010). The obvious benefits of drinking 

goat milk is to aid in weight loss, reduce inflammation, 

optimize digestion, cheaper source of nutrients, 

strengthen bones and heart health, and goats milk stand 

second after cow milk in both temperate and tropical 

agriculture (Farnworth, 2002). According to 

FAOSTAT (2016), Bangladesh remained in the 2nd 

position for producing goat milk globally as it 

produced 17, 65,973 tons/ year. However, clinical and 

subclinical mastitis may adversely affect the quantity 

and quality of goat milk leading to financial loses (Razi 

et al., 2012). 

The microorganisms associated with mastitis have been 

widely studied but they are still focused of research, as 

the isolated species of etiological agents change over 

time. Over 100 species of microorganisms are involved 

the inflammation of udder (Hristov et al., 2016). The 

Staphylococcus spp. is the commonly reported 

etiological agent; different bacterial isolates obtained 

from mastitic milk in goats were Streptococcus spp., 

Pasteurella spp., E. coli, Proteus spp., Salmonella spp. 

and Bacillus spp. (Islam et al., 2012). Sometimes fungi, 

yeasts and viruses were also involved in caprine 

mastitis (Schalm et al., 1971). There is a strong 

correlation between the clinical and sub-clinical cases 

of mastitis with the elevated levels of milk leukocytes. 

In context to milk, these leukocytes are named as 

somatic cells (Najeeb et al., 2013). The indirect tests 

commonly used to detect milk leukocytes included 

California mastitis test (CMT), white side count 

(WST), surf filed mastitis (SFMT) as an indicator of 

mastitis both in cows and does (Islam et al., 2012). In 

this study CMT was adapted to detect level of milk 

leukocytes in lactating goat milk. There are works onto 

the detection of bovine mastitis in Bangladesh but the 

information of caprine mastitis in the northern district 

of Bangladesh is scanty. This study was designed to 

identify the prevalence of caprine mastitis at Dinajpur 

district, Bangladesh with its causative bacterial agents. 

Materials and Methods 

Study area and period: The present research was 

carried out on Black Bengal goats at different locations 

of Dinajpur city and adjacent villages of Hajee 

Mohammad Danesh Science and Technology 

University (HSTU) Campus. The laboratory works 

were performed at the Department of Medicine, 

Surgery and Obstetrics and Department of 

Microbiology, HSTU, Dinajpur during the period of 

January to June 2017. 

Survey design and sampling: A cross sectional 

observational study was conducted. A total of 120 milk 

samples from 60 lactating does of Dinajpur city and 

120 milk samples from 60 lactating does of adjacent 

villages of HSTU campus were randomly selected for 

investigation. 

Clinical examination for the detection of mastitis: A 

thorough clinical examination of the udder and its 

secretions were done for the detection of clinical 

mastitis. Clinical examination of the lactating udders 

were carried out, that consisting of visual inspection 

and palpation of udder and teats for symmetry and size, 

indurations and fibrosis. Teats ends were observed for 

alterations such as wounds, scars, markers, vesicles, 

warts, patent orifices and ease of milking. Inspection of 

udder included visual examination posteriorly to 

ascertain size and disproportional symmetry. All 

individual quarters were observed for the abnormal 

consistency like firmness, presence of super-numerary 

or multiple teats, fibrosis, oedema, warmth and other 

physical defects. Clinically farms, swollen and painful 

udders were indicative of clinical mastitis and were 

noted.  

Collection of sample: Milk sample were collected by 

the owners, who were instructed to soak the teat with 

70% ethanol and drying off by tissue paper, one to two 

drops of milks was discarded and then 10 ml of milk 

were taken from each quarter into labeled L or R (L for 

left and R for right udder halves) sterilized test tubes 

with rubber cap. The sample was taken first from the 

https://www.organicfacts.net/health-benefits/animal-product/milk.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/home-remedies/weight-loss.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/home-remedies/20-tips-to-improve-digestive-health.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
https://www.organicfacts.net/home-remedies/15-best-foods-for-a-healthy-heart.html?utm_source=internal&utm_medium=link&utm_campaign=smartlinks
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teats nearest the operator before proceeding to those on 

the off side. 

Physical examination of milk: Immediately after 

collection, milk was subjected to physical examination 

with naked eyes to detect any abnormalities in color, 

odor, consistency, presence of blood and clot, flakes 

and any other visible abnormalities.  

California Mastitis Test (CMT): A shallow half black 

paddle having four cups supplied with kit (ImmuCell, 

Portland, Oregon, USA) was used and was rinsed after 

each use. About 2 ml of milk was drawn from bottle 

into the cup and an estimated equal volume of CMT 

reagent was squirted from a polyethylene wash bottle. 

Mixing was accomplished by gentle circular motion of 

the paddle in a horizontal plane for few seconds. The 

reaction developed almost immediately with milk 

containing a high concentration of somatic cells. The 

peak of reaction was obtained within 10 seconds and 

scored. The CMT reaction/ results were read 

immediately as per manufacturer’s recommendation 

and were scored for each half gland (teat) depending on 

the amount and thickness of gel formed as described by 

Shearer et al. (2003) In this study both the CMT score 

of o and Trace were considered as negative or normal 

while CMT scores of 1+ (weak positive), 2+ (distinct 

positive), 3+ (strong positive) were taken as indicators 

of subclinical mastitis. Somatic cell count exceeding 

2.5 million/ml indicated acute and severe form of 

infection.  

Bacteriological examination of milk sample: Forty 

milk samples positive for mastitis were randomly 

selected for bacteriological examination. Each milk 

sample (100µl) was inoculated separately in Nutrient 

broth to promote bacterial growth.  Following 

overnight incubating the broth at 370C, a loopful 

bacterial culture was streaked over nutrient agar (NA) 

using a sterile bacteriological loop (Cheesbrough, 

1985). Repeated subculture onto the agar plate was 

carried out until the pure culture with homogenous 

colonies was obtained. Similarly, bacterial growth in 

nutrient broth was sub cultured on MacConkey agar, 

Eosin Methylene Blue agar, Staphylococcus agar no. 

110, Cetrimide agar for isolation of specific bacteria. 

These media were incubated overnight at 370C and 

colony morphology was examined. Bacteria from the 

isolated colonies were stained with Gram’s staining 

method (Merchant and Packer, 1967) to study the 

morphological and staining properties of the bacteria. 

Each isolated culture was subjected to various 

biochemical tests to denote specific bacterial genus or 

species. Based on the cultural, morphological and 

biochemical properties (Cheesbrough, 1985) the 

bacterial genus or species were identified. 

Statistical analysis: Chi square (2) test was performed 

to observe the significant influence of risk factors (age, 

parity, litter size, lactation stage, and teat lesion) onto 

the causes of mastitis of goats using Statistical Package 

for Social Science (SPSS) Version 22.0. 

Results 

Clinical examination of udder and CMT of milk 

samples: Clinical examination of 28 quarters (17 goats) 

showed udder and teat lesions like firmness, irregular 

swelling, heat, pain, sensibility, or blockage of teats 

indicating evidence of clinical mastitis (Figure 1a). 

Results of clinical examination and CMT (Figure 1c) 

showed clinical mastitis, subclinical mastitis and 

amastitis in 11.67% (n=28), 38.75% (n=93) and 

49.58% (n=119) goats respectively (Figure 1). The 

results of SCC represented as 1+, 2+ and 3+ (Table 1) 

and right quarter was affected more than left quarter. 

Prevalence of clinical and subclinical caprine 

mastitis: Among 120 lactating goats examined, 69 

(57.5%) were infected with mastitis; 17 were infected 

with clinical mastitis and 52 were subclinical mastitis. 

On an average 11.67%, 38.75% and 49.58% goats 

showed clinical, subclinical and amastitis (Figure 2) 

respectively. The prevalence of mastitis varied 

depending upon the age, parity, litter size, lactation 

stage and teat lesions (Table 2). 
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Figure 1. Mastitic udder as seen during examination of lactating goat (a). The CMT test kit used (b) and the results 

of CMT (c) as obtained during examination of caprine milk. 

Table 1. Prevalence of subclinical mastitis in Black Bengal goats by CMT test. 

Name of test Total no of 

sample 

Quarter 

side 

No of sample 

tested 

Positive results 

1+ (%) 2+ (%) 3+ (%) 

CMT 240 L 

R 

120 

120 

25 (20.83) 

23 (19.17) 

18 (15) 

20 (16.67) 

03 (2.5) 

04 (3.33) 

 

 

Figure 2. Overall prevalence of mastitis in lactating 

goat. Subclinical mastitis appeared higher 

than clinical mastitis in lactating goats. 

The highest prevalence of clinical (23.08%) and 

subclinical (57.69%) mastitis was seen at the age 

between 4 to 5 years.  A lowest prevalence (5.41%) of 

clinical and subclinical mastitis (35.14%) was seen at 2 

to 3 years age group. The highest prevalence of clinical 

(24.24%) and subclinical mastitis (60.61%) cases were 

recorded at 5th parity and a lowest prevalence of 

clinical (9.09%) and subclinical (22.73%) mastitis was 

seen at 2nd parity. However, the first parity was not 

associated with clinical and subclinical mastitis. An 

increased prevalence of clinical and subclinical mastitis 

was observed with increased litter size in this study. 

Highest prevalence of clinical (25.81%) and subclinical 

mastitis (64.52%) was seen in does having 3 kids.  A 

lowest prevalence of clinical mastitis (12.16%) in does 

having 2 kids and subclinical mastitis (13.33%) in does 

having single kid was observed. Case of clinical 

mastitis was not seen in does having single kids. 

The highest prevalence of clinical (16.90%) and 

subclinical (45.07%) mastitis was detected in goats 

with an early lactation period, and the prevalence rate 

11.67

38.7549.58

Clinical mastitis
Subclinical mastitis
Amastitis
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gradually decreased as the length of lactation period 

was shortened. The prevalence of teat lesion was 

44.74% in case of clinical mastitis and 47.37% in 

subclinical mastitis. Quarter having no lesions/ changes 

was 0% in clinical and 41.46% in subclinical mastitis. 

Table 2. Prevalence of clinical and subclinical mastitis in Black Bengal goats 

Sl No. Parameters No of 

goats 

Clinical 

mastitis No 

(%) 

Subclinical 

Mastitis No  

(%) 

Amastitis No 

(%) 

p-value Level of 

Significance 

1. Age(Years) 

2-3 

3-4 

4-5 

Total 

 

37 

57 

26 

120 

 

2(5.41) 

9(15.79) 

6(23.08) 

17(14.17) 

 

13(35.14) 

24(42.11) 

15(57.69) 

52(43.33) 

 

22(59.46) 

24(42.11) 

05(19.23) 

51(42.5) 

p = 0.02 * 

2. Parity 

1st 

2nd 

3rd 

4th 

5th 

Total 

 

11 

22 

19 

35 

33 

120 

 

00(00) 

02(9.09) 

02(10.53) 

05(14.29) 

08(24.24) 

17(14.17) 

 

00(00) 

05(22.73) 

10(52.63) 

17(48.57) 

20(60.61) 

52(43.33) 

 

11(100) 

15(68.18) 

07(36.84) 

13(37.14) 

05(15.15) 

51(42.5) 

p = 0.00 ** 

3. Litter Size 

One 

Two 

Three 

Total 

 

15 

74 

31 

120 

 

00(00) 

09(12.16) 

08(25.81) 

17(14.17) 

 

02(13.33) 

30(40.54) 

20(64.52) 

52(43.33) 

 

13(86.67) 

35(47.29) 

03(9.68) 

51(42.5) 

p = 0.00 ** 

4. Lactation 

Stage 

Early 

Mid 

Late 

Total 

 

 

71 

27 

22 

120 

 

 

12(16.90) 

03(11.11) 

02(9.09) 

17(14.17) 

 

 

32(45.07) 

12(44.44) 

08(36.36) 

52(43.33) 

 

 

27(38.08) 

12(44.44) 

12(54.55) 

51(42.5) 

p = 0.66  NS 

5. Teat Lesions 

Present 

Absent 

Total 

 

38 

82 

120 

 

17(44.74) 

00(00) 

17(14.17) 

 

18(47.39) 

34(41.46) 

52(43.33) 

 

03(7.89) 

48(58.54) 

51(42.5) 

p = 0.00 ** 

* 5% level of significant (p < 0.05); **1% level of significant (p < 0.01) 

Udder halve wise prevalence of clinical and 

subclinical mastitis: Acute mastitis was detected as 

11.67% (28/240) of the 28 halves (L-13, R-15) of 17 

goats by clinical examination of udder and milk. 

Among the 17 goats, 11 had bilateral and 6 had  

unilateral mastitis. Subclinical mastitis was detected as 

38.75% (93/240) of the 93 (L-46, R-47) halves of 52 

goats by CMT. Among the 52 sub-clinically infected 

goats, 41 had bilateral and 11 had unilateral mastitis. 

Different grades of subclinical mastitis of these 93 
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udder halves were recorded (Table 3). Side wise 

prevalence of clinical mastitis recorded were 10.83% 

and 38.33% in the left quarter respectively. Similarly, 

side wise prevalence of sub-clinical mastitis recorded 

were 12.5% and 39.17% in the right quarter, 

respectively.

Table 3. Prevalence of clinical and subclinical mastitis in different quarters of udder 

Types of mastitis Quarter side No of sample/ 

quarter 

Positive quarter Prevalence (%) 

Clinical mastitis L 

R 

120 

120 

13 

15 

10.83% 

12.5% 

Total  240 28 11.66% 

Subclinical mastitis L 

R 

120 

120 

46 

47 

38.33% 

39.17% 

Total  240 93 38.75% 

 

 

Isolation and identification of bacteria from milk 

samples: Milk samples from a total of 40 randomly 

selected clinical and subclinical cases of mastitis were 

attempted to grow in bacteriological medium (Figure 

3). The bacterial isolates grown were E. coli, 

Staphylococci, Pseudomonas, Kleibsiella, and Bacillus 

species (Figure 4 and Table 4). 

 

 

Figure 3. Isolation of bacteria in selective media like Staphylococcus media no.110 (a), MacConkey agar (b) and 

EMB agar (c). 

Among 40 suspected milk samples tested, 34 grew 

single type of bacterial colony and 6 grew mixed types. 

The highest prevalence of Staphylococcus spp (n=13) 

was seen followed by E. coli (n=09), Pseudomonas spp 

(n=05), Klebsiella spp (n=05) and Bacillus spp (n=02) 

in terms of growing single colonies. The prevalence of 

Staphylococcus spp + E. Coli, Klebsiella spp + E. 

Coli, Staphylococcus spp + Pseudomonas spp were 

seen in 04, 01 and 01 cases respectively (Table 4).
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Figure 4. Bacteria isolated from the milk samples were E. coli (a), staphylococci (b), Klebsiella (c), Pseudomonas 

(d) and Bacillus (e) species. 

Table 4. Prevalence of bacterial isolates from milk of mastitic goat 

Bacterial isolates No. of positive cases Prevalence (%) 

Staphylococcus spp. 13 32.5 

Escherichia coli 09 22.5 

Pseudomonas spp. 05 12.5 

Klebsiella spp. 05 12.5 

Bacillus spp. 02 5 

Staphylococcus spp + E. coli 04 10 

Klebsiella spp + E. coli 01 2.5 

Staphylococcus spp + Pseudomonas spp 01 2.5 

 

Discussion 

The study showed the overall prevalence of clinical 

and subclinical mastitis in 11.67% and 38.75% cases 

respectively. Mugabe et al. (2017) reported a higher 

prevalence of sub-clinical mastitis (13.5%) than 

clinical mastitis (4.29%). A 10% prevalence of clinical 

mastitis was reported in dairy goats in Nigeria (Ameh 

et al., 1993). Previous studies reported the prevalence 

of subclinical mastitis in goats were 18.29% (Rizwan et 

al., 2016), 18.64% (Razi et al., 2012), 24.6% (Roukbi 

et al., 2015), 29.92% (Al-Ramahi and Al-Nassrawi, 

2007) and 36% (Islam et al., 2012). The prevalence of 

clinical mastitis in Pakistan (3.4%, Rizwan et al., 

2016), Ethiopia (2.4%, Assefa et al., 2006) and in 

Mymensingh, Bangladesh (06%, Islam et al., 2012) 

were reported earlier but the prevalence appeared much 

lower than the present study. These observations 

revealed that the prevalence of caprine mastitis is not 

similar in various geographical regions. The difference 

in the prevalence of caprine mastitis could be due to 

the difference in rearing system, milking technique, 

breed consideration, environmental temperature, 

management of caprine mastitis etc. In this study the 

higher rate of caprine mastitis as seen may be due to 

fact that the infected goats seldom witness the 

therapeutic intervention and ultimately turn to sub 

clinical infection.  

In this study, animal wise and quarter wise subclinical 

mastitis was detected in 43.33% and 38.75% cases 

respectively. Sharma et al. (2005) reported the 

prevalence of subclinical mastitis at 56% cases on 
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animal basis and 35% on quarter basis by examining 

100 udder halves of 50 healthy goats in Bikaner, India. 

The prevalence of subclinical mastitis based on CMT 

in doe and udder half level was 38.92% and 28.9% 

respectively (Swai et al., 2008). 

Side wise prevalence of clinical mastitis was detected 

as 10.83% in left quarter and 12.5% in right quarter. 

Whereas, in subclinical mastitis, 38.33% in left quarter 

and 39.17% in right quarter was detected. Insignificant 

difference of affection of left half (48.2%) and right 

halves (51.8%) of goat udder was reported by 

screening 274 milk samples from 137 clinically healthy 

local breed does by Al-Ramahi and Al-Nassrawi 

(2007). However, Swai et al. (2008) reported a higher 

prevalence of mastitis in right halves (32.2%) than the 

corresponding left halves (25.5%). It may be due to 

fact that the goats which were fed to its full capacity, 

the rumen gets engorged and the animal tends to lie on 

it’s right side, resulted in direct contact of right sided 

teats with soil and become infected (Shittu et al., 

2008). 

In this observation, among 17 clinically affected 

mastitic goat, 11 had bilateral and 6 had unilateral 

mastitis and among 52 sub-clinically infected goats, 41 

had bilateral and 11 had unilateral mastitis. Similar 

observation was also observed by Kumar et al. (2016). 

They examined 397 quarter foremilk samples from 200 

apparently healthy lactating beetal crossbred goats and 

reported that 32 udder halves were unilaterally affected 

and 152 udder halves were bilateral affected. As 

opposed to this, Sarker and Samad (2011) examined 54 

infected Black Bengal lactating goats and reported that 

49 goats had unilateral and 5 goats had bilateral clinical 

mastitis. In view of several variabilities, i.e., the 

disposition of the quarters, milking, various 

managemental practices, this observation cannot be 

generalized, it may vary from animal to animal (Priya 

et al., 2016) and farm to farm. 

In this study, bacterial pathogen in mastitic goats were 

isolated by conventional methods including colony 

morphology, Gram’s staining and different 

biochemical tests (Ibrahim et al., 2009; Assefa et al., 

2006). Many infectious agents were incriminated as 

causes of mastitis but Staphylococcus spp. (32.5%), 

Escherichia coli (22.5%), Pseudomonas spp. (12.5%) 

Klebsiella spp. (7.5%) and Bacillus spp. (5%) were 

commonly isolated from the mastitic milk (Najeeb et 

al., 2013; Mbindyo et al., 2014; Mugabe et al., 2017). 

The major mastitic pathogen present in the milk 

samples is Staphylococcus spp. (Kumar et al., 2016; 

Rashid et al., 2017). Earlier, the highest prevalence of 

Coagulase Negative Staphylococci (CNS) was reported 

by Gelasakis et al. (2016), Nickerson et al. (2015) and 

Silanikove et al. (2014). Other than single infection 

(85%), mixed infections (15%) were also found in this 

study which was supported by the observation of 

Sarker and Samad (2011). They reported that both the 

clinical and sub-clinical mastitis affected udder-halves 

had single (clinical 76.27% and sub-clinical 71.43%) 

and mixed (clinical 16.95% and sub-clinical 24.49%) 

bacterial infections. Ayodhya et al. (2013) also 

revealed mixed infection of udder due to 

Staphylococcus spp., E. coli and Klebsiella spp. 

In this study there was a significant contribution of age 

(p=0.02), parity (p=0.00), litter size (p=0.00), teat 

lesion (p=0.00) on caprine mastitis (CM and SCM).  

Haftay et al. (2016) reported a significant contribution 

of age (p = 0.009) onto the prevalence of subclinical 

mastitis. A significantly (P>0.05) associated of parity 

class, breed, housing floors, flock size and suckling 

litter number is reported earlier (Mugabe et al., 2017). 

Gebrewahid et al. (2012) revealed insignificant 

association between risk factors and mastitis like Age 

(p = 0.779), parity (p = 0.201) and stage of lactation (p 

= 0.952). The difference in observation may be due to 

fact that Gebrewahid et al. (2012) carried out their 

study on caprine mastitis in mount region and other 

researchers carried out their research on plane land.  

Highest prevalence of clinical (23.08%) and subclinical 

(57.69%) mastitis was seen at 4-5 years age group and 

lowest prevalence of clinical (5.41%) and subclinical 

(35.14%) mastitis was seen at 2-3 years age group. In 
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this study, an increasing trend in the prevalence of 

clinical and subclinical mastitis was observed with the 

advancement of age of the goats. Higher age group (3 

years or above) is epidemiologically associated with 

increased subclinical mastitis of goat (Sharma et al., 

2007; Ali et al., 2010). The increased prevalence of 

subclinical mastitis in older animal might be due to 

increase length of exposure to the pathogens compared 

to younger animal. 

An increased prevalence of CM (24.24%) and SCM 

(60.61%) was found at 5th parity and lowest prevalence 

of CM (9.09%) and SCM (22.73%) at 2nd parity. The 

prevalence of subclinical mastitis was higher in 

animals that were at later stage of parity e.g., at the 6th 

and 5th parity (Boscos et al., 1996; Razi et al., 2012). 

It is assumed that at the old age, there are added burden 

and stress onto the body due to high milk production 

for longer period and multiple numbers of parity. As a 

result immune systems of such animals are badly 

affected with the infectious agents leading to mastitis 

(Ali et al., 2010). 

Highest prevalence of CM (25.81%) and SCM 

(64.52%) was found in does having 3 kids and lowest 

prevalence of CM (12.16%) recorded in does having 2 

kids and SCM (13.33%) in does having single kid. The 

incidence of sub clinical mastitis is more in 

multiparous than primiparious goats (Bergonier et al., 

2003). The highest prevalence of CM (16.90%) and 

SCM (45.07%) was detected in animals with an early 

lactation period which was gradually decreased as the 

length of lactation period increased (Las Heras et al., 

1999; Leitner et al., 2001). The higher incidence of 

mastitis was observed in small ruminant during 

suckling, suckling-milking periods or during first third 

of lactation in goats (Bergonier et al., 2003). The 

highest distribution of mastitis during the early period 

of lactation may be due to the residual infections in 

udder which flare up during the early lactation period 

(Saxena et al., 1993). Quarter having multiple lesions 

found to contribute CM (44.74%) and SCM (47.39%) 

in contrast to the quarter lacking lesion, where, 0% and 

41.46% clinically and sub-clinically mastitis 

respectively was reported by Ali et al. (2010). They 

reported 57.7% prevalence of subclinical mastitis in the 

presence of teat lesion and 42.2% in the absence of teat 

lesion, a correlation between teat lesion and mastitis 

was established. Injury to the teats and udder facilitate 

access of microorganisms into the glands leading to 

mastitis (Gebrewahid et al., 2012). 

Conclusions 

Clinical, biological and bacteriological examination of 

udder and milk revealed higher rate (>50%) of mastitis 

in lactating goats of northern region of Bangladesh. 

The prevalence of clinical and subclinical mastitis in 

Black Bengal goats were 11.67% and 38.75% 

respectively. The major pathogens isolated from 

mastitic milk were Staphylococcus spp. (32.5%) 

followed by Escherichia coli (22.5%), Pseudomonas 

spp. (12.5%), Klebsiella spp. (12.5%), Bacillus spp. 

(5%). Mixed infections were found as Staphylococcus 

spp.+E. coli (10%), Klebsiella spp.+E. coli (2.5%) and 

Staphylococcus spp. + Pseudomonas spp. (2.5%). The 

California mastitis test (CMT) can be routinely used to 

detect clinical and subclinical mastitis at early onset 

and prevent loses due to udder affections.    

Acknowledgements 

Thanks are due to the Ministry of Science and 

Technology, Bangladesh for funding the research. 

References 

Ali Z, Muhammad G, Ahmad T, Khan R, Naz S, 

Anwar H, Farooqi FA, Manzoor MN, Usama AR 

(2010). Prevalence of Caprine Sub-Clinical 

Mastitis, its Etiological Agents and their 

Sensitivity to Antibiotics in Indigenous Breeds of 

Kohat, Pakistan. Pakistan Journal of Life and 

Social Sciences. 8(1): 63-67. 

Al-Ramahi HM, Al-Nassrawi HA (2007). Prevalence 

of goat's subclinical mastitis caused by coagulase 

negative Staphylococci spp. in Al-Diwanyia 



Bacterial mastitis in the lactating goats 
 

136 
 

province. The Scientific Journal of Veterinary 

Medicine. 6(1): 38-42. 

Ameh JA, Addo PB, Adekeye JO, Gyang EO (1993). 

Prevalence of clinical mastitis and of 

intramammary infectionsin Nigerian goats. 

Preventive Veterinary Medicine. 17: 41-46.   

Assefa W, Bayleyegn M, Kelay B, Kleer J, Hildebrandt 

G. (2006). A cross-sectional study on the 

prevalence, antimicrobial susceptibility patterns, 

and associated bacterial pathogens of goat 

mastitis. Int. J. Applied Res. Vet. Med., 4: 169-

176.  

Ayodhya S (2013). Isolation, Identification and 

Therapeutic Management of Bacterial Mastitis in 

Jamunapari Goat in Hyderabad. Global Advanced 

Research Journal of Microbiology. 2(7): 127-

130. 

Bergonier D, De Cremoux R, Rupp R, Lagriffoul G, 

Berthelot X (2003). Mastitis of dairy small 

ruminants. Veterinary Research. 34(5), 689-716. 

Boscos C, Stefanakis A, Alexopoulos C, Samartzi F 

(1996). Prevalence of subclinical mastitis and 

influence of breed, parity, stage of lactation and 

mammary bacteriological status on Coulter 

Counter Counts and California Mastitis Test in 

the milk of Saanen and autochthonous Greek 

goats. Small Ruminant Research. 21: 139-147. 

Cheesbrough M (1985). Culturing of Anaerobs. 

International Medical Laboratory Manual for 

Topical Countries. Butler Worth Co. Vent, 2: 50-

56. 

FAOSTAT (2016). Food and Agricultural organization 

of the United Nations. 

Farnworth E (2002). Goat Milk – A dairy products 

with Special Properties? June 2002 No. 148. 

Gebrewahid TT, Abera BH, Menghistu HT (2012). 

Prevalence and etiology of subclinical mastitis in 

small ruminants of Tigray regional State, north 

Ethiopia. Vet World. 5(2): 103-109. 

Gelasakis AI, Angelidis AS, Giannakou R, Filioussis 

G, Kalamaki MS, Arsenos G (2016). Bacterial 

subclinical mastitis and its effect on milk yield in 

low-input dairy goat herds. Journal of dairy 

science. 99: 1-11. 

Haftay A, Habtamu TM, Abebe MS (2016). Bacterial 

identification and antimicrobial susceptibility of 

subclinical mastitis causing bacteria from goats in 

Aba’lla district, Afar, North-Eastern Ethiopia. 

Revue De Medecine Veterinaire. 167(7-8): 170-

175. 

Hristov K, Popova T, Pepovich R, Nikolov B (2016). 

Characterization of Microbial Causative Agents 

of Subclinical Mastitis in Goats in Bulgaria. 

International Journal of Current Microbiology 

and Applied Sciences. 5(8): 316-323.  

Ibrahim A, Kursat K, Haci AC (2009). Identification 

and Antimicrobial Susceptibility of Subclinical 

Mastitis Pathogens Isolated from Hair Goat’s 

Milk. Journal of Animal and Veterinary 

Advances. 8: 1086- 1090. 

Islam, MR, Ahamed MS, Alam MS, Rahman MM, 

Sultana T, Roh YS, Kim B (2012). Identification 

and antibiotic sensitivity of the causative 

organisms of subclinical mastitis in sheep and 

goats. Pakistan Veterinary Journal. 32(2): 179-

182. 

Kumar R, Gupta DK, Bansal BK, Singh S, Sharma S, 

Kumar A, Uppal SK (2016). Prevalence, current 

antibiogram and risk factors associated with 

mastitis in dairy goats in Punjab. International 

Journal of Science, Environment and Technology. 

5(6): 4580-4593. 

Las Heras A, Dominguez L, Fernandez Garayzabel JF 

(1999). Prevalence and etiology of subclincial 

mastitis in dairy ewes of the Madrid region. Small 

Ruminant Research. 32: 21-29. 

Leitner G, Chaffer M, Zamir S, Mor T, Glickman A, 

Winkler M, Weisblit L, Saran A (2001). Udder 

disease etiology milk somatic counts and 

NAGase activity in Israeli Assaf sheep 

throughout lactation. Small Ruminant Research. 

39: 107–112.  

Mbindyo CM, Gitao CG, Bebora L (2014). A cross-

sectional study on the prevalence of subclinical 



Ferdous et al. (2018), Progressive Agriculture 29 (2): 127-138 

137 
 

mastitis and antimicrobial susceptibility patterns 

of the bacterial isolates in milk samples of 

smallholder dairy goats in Kenya. American 

Journal of Research Communication. 2(8): 30-51. 

Merchant IA, Packer RA (1967). Veterinary 

Bacteriology and Virology. Seventh Edition. The 

Iowa University Press, Ames, Iowa, USA, pp. 

286-306. 

Mugabe W, Nsoso SJ, Mpapho GS, Kamau JM, 

Mahabile W, Shah AA, Nazar M, Khan IU, Kaka 

NA, Shah IA (2017). Occurrence of Caprine 

Mastitis and its Etiological Agents and 

Associated Selected Risk in Mid Lactating Goats 

in the Oodi Extension Area of Kgatleng District, 

Botswana. Academic Web Journal of Agricultural 

Research. 2(1): 14-20. 

Najeeb MF, Anjum AA, Ahmad MUD, Khan HM, Ali 

MA, Sattar MMK (2013). Bacterial etiology of 

subclinical mastitis in dairy goats and multiple 

drug resistance of the isolates. Journal of Animal 

and Plant Sciences. 23(6): 1541-1544. 

Nazifi S, Haghkhah M, Asadi Z, Ansari-Lari M, 

Tabandeh M R, Esmailnezhad Z, Aghamiri M 

(2011). Evaluation of Sialic Acid and Acute 

Phase Proteins (Haptoglobin and Serum Amyloid 

A) in Clinical and Subclinical Bovine Mastitis. 

Pakistan Veterinary Journal. 31: 55-59. 

Nickerson SC, Kautz FM (2015). Control of Mastitis 

and Milk Quality. Bulletin 1446. The university 

of Georgia. 

Persson Y, Olofsson I (2011). Direct and indirect 

measurement of somatic cell count as indicator of 

intramammary infection in dairy goats. Acta 

Veterinaria Scandinavica. 53: 15. 

Priya DS, Ayodhya S, Kumar KS (2016). Prevalence of 

Clinical Caprine Mastitis in and Around 

Hyderabad.  International Journal of Agricultural 

Sciences and Veterinary Medicine. 4(1): 17-20. 

Raikwar A, Shukla PC (2015). Diagnosis of Mastitis in 

Dairy Goats. International Journal of 

Agricultural Sciences and Veterinary Medicine. 

3(1): 58-63. 

Rashid M, Saleem MI, Deeba F, Khan MS, Mahfooz 

SA, Butt AA, Abbas MW (2017). Effect of 

Season on Occurrence of Caprine Mastitis in 

Beetal in Faisalabad Premises. Matrix Science 

Medica. 1(1): 19-21. 

Razi KMA, Rahman MB, Flores-Gutiérrez GH, 

Rahman MT (2012). Prevalence of caprine 

subclinical mastitis in Mymensingh area, 

Bangladesh and characterization of associated 

bacterial agents and the risk factors. Microbes 

and Health. 1(1): 1-5. 

Rizwan M, Durrani AZ, Ijazb M, Kashif M, Firyal S 

(2016). Clinio-Bacterialogical Investigation of 

Sub-Clinical and Clinical Mastitis in Dairy Goats. 

Veterinaria, 4(1): 4-6. 

Roukbi M, Omar AN, Salam Z, Dibeh K (2015). 

Investigation of subclinical mastitis cases in 

GCSAR Damascus goats from Humeimeh 

research station. Net Journal of Agricultural 

Science. 3(1): 5-13. 

Sarker H, Samad MA (2011). Udder-Halve-Wise 

Comparative Prevalence of Clinical and 

Subclinical Mastitis in Lactating Goats with their 

Bacterial Pathogens and Antibiotic Sensitivity 

Patterns in Bangladesh. Bangladesh Journal of 

Veterinary Medicine. 09(2): 137-143. 

Saxena RK, Dutta GN, Borah P, Buragohain J (1993). 

Drug Susceptibility and Treatment of Bovine Sub 

Clinical Mastitis. Indian Veterinary Journal. 70: 

107-108. 

Schalm OW, Carroll EJ, Jain NC (1971). Bovine 

Mastitis. Lea and Febiger, Philadelphia, USA, pp. 

360. 

Sharma SK, Tanwar RK, Gahlot AK, Monika-Joshi 

(2005). Prevalence of subclinical mastitis in 

goats. Veterinary –Practitioner. 6(1): 20-21. 

Sharma SS, Tanwar RK, Gahlot A, Monika-Joshi AK 

(2007). Somatic cell counts in relation to caprine 

subclinical mastitis. Indian Journal of Veterinary 

Medicine. 27: 149-150. 

Shearer JK, Harris B Jr (2003). Mastitis in Dairy 

Goats. DS 85, A series of the Animal Science 



Bacterial mastitis in the lactating goats 
 

138 
 

Department, Florida Cooperative Extension 

service, Institute of Food and Agricultural 

Sciences, University of Florida. Original 

publication date November 1992. Reviewed June 

2003. Visit the EDIS Web Site at 

http://edis.ifas.ufl.edu. 

Shittu A, Chafe UM, Buhari S, Junaidu AU, Magaji 

AA, Salihu MD, Lawal MD, Jibril A (2008). An 

Overview of Mastitis in Sokoto Red Goat, 

Nigeria. Sokoto Journal of Veterinary Sciences. 

7(1): 65-70. 

Silanikove N, Leitner G, Merin U, Prosser CG (2010). 

Recent advances in exploiting goat’s milk: 

Quality, safety and production aspects. Small 

Ruminant Research. 89: 110-124. 

Swai FS, Mbise E, Mtui PF (2008). Occurrence and 

factors associated with udder infections in small 

holder lactating dairy goats in Arumeru district, 

Tanzania Livestock Research for Rural 

Development. 20(12). 

 




