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Abstract

The subclinical mastitis is more serious and is responsible for much greater loss to the dairy industry in Bangladesh. This study was per-
formed to determine the prevalence of bovine subclinical mastitis and to isolate and identify the bacterial agents and risk factors associat-
ed with subclinical mastitis in randomly selected 200 lactating cows (147 local zebu and 53 crossbreds) of Barisal district in Bangladesh.
California Mastitis Test (CMT) was performed on each quarter sample of lactating cows at field condition for determination of subclini-
cal mastitis. Out of 200 lactating cows, 57 were found to be positive for subclinical mastitis by CMT. Out of 57 CMT positive cows, only
15 cows showed strong positive reactions and these samples were used for bacteriological culture to isolate and identify bacterial agents.
The overall prevalence of subclinical mastitis was 28.50%. The prevalence of subclinical mastitis was significantly high in crossbreds
(45.28%) compared to local zebu (22.45%) (p < 0.05). Based on CMT results of quarters, prevalence of subclinical mastitis was 40.57%
(n=212) in crossbreds and 20.92% (n=588) in local zebu cows. The prevalence was significantly (p < 0.05) higher in cows with a daily
milk yield of 3-5L and 5-7L. The highest prevalence found in mid lactation was 32.50% and the highest prevalence in the age group of 7
to 9 years was 37.50%. The prevalence of subclinical mastitis was comparatively higher (32.69%) in lactating cows where housed with
earthen floor compared to concrete floor (23.17%). Among the pathogens isolated from the strongly positive subclinical mastitis samples,
the most frequent bacteria were Staphylococcus spp. (73.33%). For early detection of subclinical mastitis, CMT can be performed regu-
larly as a control measure and emphasis should be given on farm management practices, particularly on milking procedure and udder

sanitation.
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1. Introduction

Mastitis is the inflammation of mammary gland characterized by
swelling, heat, redness, hardness and pain with abnormalities in
milk (Fox 2009). Mastitis is the most prevalent production disease
in dairy herds world-wide and under untreated conditions, it con-
stitutes a serious problem in dairy herds with considerable eco-
nomic consequences, mainly due to fall in milk production, de-
creased milk quality for dairy purposes and poor milk hygiene
(Seegers et al. 2003). At least, 137 infectious causes of bovine
mastitis are known to date, and in large animals the commonest
pathogens are Staphylococcus aureus, Streptococcus agalactiae,
other Streptococcus species and Coliforms (Sumathi et al. 2008).
It may also be associated with many other organisms including
Actinomyces pyogenes, Pseudomonas aeroginosa, Nocardia
asteroides, Clostridium perfringens and others like Mycobacte-
rium, Mycoplasma, Pasteurella and Prototheca species, and yeasts
(Radostits et al. 2007). The majority of the mastitis cases are
caused by only a few common bacterial pathogens, namely,
Staphylococcus species, Streptococcus species, Coliforms and
Actinomyces pyogenes (Du Preeze 2000, Quinn et al. 2004).

Mastitis is mainly categorized into clinical mastitis and subclinical
mastitis (Kader et al. 2003). About 75-80% mastitis is subclinical,
characterized by a significantly increased leukocyte count in milk
(Bradley 2002). In subclinical mastitis, there are no obvious clini-
cal signs such as abnormal milk, udder swelling or tenderness, or
systemic signs such as fever, depression. Instead there is an in-
crease in somatic cell counts of the milk (Radostis et al. 2000).
Subclinical mastitis is important due to the fact that it is 15 to 40
times more prevalent than the clinical form, is of long duration,
difficult to detect, adversely affects milk quality and production of
dairy animals and constitutes a reservoir of microorganisms that
can affect other animals within the herd due to its contagious na-
ture (Schultz et al. 1978). Subclinical mastitis causes more than
three times losses as compared to clinical mastitis (Singh & Singh
1994). The subclinical mastitis is more serious and causes much
greater loss to the dairy industry in Bangladesh. The annual eco-
nomic loss occurs due to reduced milk production alone caused by
subclinical mastitis in Bangladesh has been estimated to be BDT
122.6 (US $ 2.11) million (Kader et al. 2003).

Comprehensive reports on subclinical mastitis in Bangladesh are
lacking, but a prevalence of 47% was recorded (Kader et al. 2003),
and 55% was recorded in Sahiwal cows (Ghosh et al. 2004). Be-
sides causing huge economic losses to milk production, the sub-
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clinical mastitis remain a continuous source of infection to other
herd mates, as there are no gross inflammatory changes in the
udder tissue it is usually not detected until laboratory examination.
If the infection persists for longer periods, then it may lead a fi-
brous tissue barrier between the organisms and the antibiotic prep-
arations, thus, limiting their efficacy. Therefore, it is important to
know the prevalence of subclinical mastitis in dairy herds and
delineate the important factors responsible for it. California Masti-
tis Test (CMT) has been recognized as a highly sensitive test to
detect bovine subclinical mastitis (Dangore et al. 2000, Sachin &
Suresh 2006, Madut et al. 2009). So far, there is no report on
prevalence of subclinical mastitis in lactating cows of Barisal
district, Bangladesh. Therefore, the study was undertaken to de-
termine the prevalence of subclinical mastitis and to isolate and
identify the bacterial agents and risk factors associated with sub-
clinical mastitis in lactating cows of Barisal district, Bangladesh.

2. Materials and methods

2.1. Study area and study animals

A cross-sectional study was conducted on randomly selected 200
lactating cows (147 local zebu and 53 crossbreds) of five upazilas
(Babugonj, Ujirpur, Gournadi, Barisal Sadar and Bakergonj) in
Barisal district of Bangladesh during the period of April 2013 to
March 2014. The information on animals such as age, breed, and
parity, stage of lactation and daily milk yield, and type of floor
used for housing of the animals was recorded using a semi-
structured questionnaire by asking to the owners and/or attendants
of the animals.

2.2. Aseptic milk sample collection and physical exami-
nation

Fresh milk samples of approximately 10 ml amount from each
quarter of randomly selected apparently healthy cows were col-
lected aseptically in separate glass tube according to the method
described by Rosenberger (1979) at morning milking and the tube
was labeled with the number of the cow. Immediately after collec-
tion, milk samples were subjected to physical examination with
naked eyes to detect any abnormalities in color, odor, consistency
and presence of clot, blood, flakes and any other visible abnormal-

ities. These aseptically collected milk samples were used for CMT.

2.3. Determination of subclinical mastitis

Two hundred lactating cows were tested with CMT using a CMT
Kit (Leucocytest®, Synbiotics Corporation, France) to detect sub-
clinical mastitis in four quarters of the udder. The CMT was con-
ducted according to the manufacturer’s instructions. The CMT
reagent reacts with DNA of epithelial and inflammatory cells pre-
sent in the milk sample. CMT results were read immediately and
were scored for each quarter depending on the thickness and
amount of the gel formed. In this study, CMT scores of ‘0’ and
trace (+) were taken as negative or normal whereas, CMT scores
of 1+ (weak positive), 2+ (distinct positive) and 3+ (strong posi-
tive) were considered as indicators of subclinical mastitis. In the
present study, a subclinical mastitis case was defined as an animal
with at least one of the quarters with a CMT score of >1+.

2.4. Isolation and identification of bacterial agents

The milk samples that showed strong positive reactions (score
value 3+) in CMT were taken for bacteriological culture. Isolation
of bacterial agents from these samples were done by culturing the
milk samples on nutrient agar, blood agar, MacConkey agar and
eosin methyene blue (EMB) agar plates. The inoculated plates
were incubated at 37°C under aerobic condition for 24-48 hours.
Identification of the bacterial agents from the pure culture were
done based on their colony characteristics, Gram staining reaction,

hemolysis pattern and biochemical test as described by Merchant
and Packer (1967) and Cheesbrough (1985).

2.5. Statistical analysis

Prevalence was calculated as the number of positive cases of sub-
clinical mastitis per 100 cows tested. The association of age, breed,
parity, stage of lactation, daily milk yield and type of floor with
the CMT positivity was determined by Chi-square test using
SPSS-17.0 software and 95% was taken for significance level of
the result.

3. Results

3.1. Prevalence of bovine subclinical mastitis

In this study, of the total 200 cows, 57 (28.50%) were positive to
CMT and of 800 active quarters, 209 (26.13%) were positive to
CMT (Table 1). Out of 57 CMT positive cases, 15 were strongly
positive (score value 3+), 9 were distinctly positive (score value
2+) and 33 were weakly positive (score value 1+). There was a
variation of CMT score even in different quarters of individual
lactating cattle.

Table 1: Cattle and quarter-wise prevalence of subclinical mastitis in
lactating cows in Bangladesh detected by CMT

Types Sample tested Positive cases Prevalence
Cattle 200 57 28.50%
Quarters 800 209 26.13%

In case of breed-wise prevalence, among the 147 local zebu, 33
(22.45%) were positive to CMT and out of 53 crossbreds, 24
(45.28%) were positive to CMT. Out of 588 active quarters of
local zebu, 123 (20.92%) and out of 212 active quarters of cross-
breds, 86 (40.57%) were positive to CMT (Table 2). Highly sig-
nificant difference (p<0.05) was observed in prevalence of sub-
clinical mastitis between local and crossbreds (Table 3).

Table 2: Breed and quarter-wise prevalence of subclinical mastitis in
lactating cows in Bangladesh detected by CMT

Types Sample tested  Positive cases  Prevalence
Local zebu 147 338 22.45%
Crossbreds 53 24 45.28%
Quarters of local zebu 588 123 20.92%
Quarters of Crossbred 212 86 40.57%

In case of age-wise prevalence, the prevalence of subclinical mas-
titis recorded in different age groups were 28.38% (2-5 years),
25.97% (5-7 years), 31.58% (7-9 years), 37.50% (9-12 years) and
33.33% (>12 years). The highest prevalence based on age groups
was 37.50% found in the age group of 9-12 years and the lowest
prevalence was 25.97% found in the age group of 5-7 years (Table
3).

The overall prevalence of subclinical mastitis based on lactation
stage in cows showed that all the three lactation stages had sub-
clinical mastitis but, the highest prevalence of subclinical mastitis
was recorded in mid lactation (32.50%) which was followed by
late (28.17%) and early stage (22.45%) of lactation (Table 3).

The prevalence of subclinical mastitis related to parity number
showed an increasing tendency with the increase of parity number.
The results of prevalence of subclinical mastitis based on the pari-
ty number of cows are presented in Table 3. Based on parity num-
ber of cows, the highest prevalence was 42.86% in 7" parity of
cows, whereas in 1 and 2" parity the prevalence was 24.64% and
28.00%, respectively (Table 3).

Based on daily milk yield, the prevalence of subclinical mastitis
recorded was 18.64%, 24.73%, 43.59%, 71.43% and 50%, in lac-
tating cows with daily milk yield of 0.5-1.5L, 1.5-3.0L, 3-5L, 5-
7L and 7-10L, respectively. The highest prevalence of subclinical
mastitis based on daily milk yield was 71.43% found in the cattle
produced milk within a range of 5-7L. Cows with a daily milk
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yield of 3-5L and 5-7L had significantly (p < 0.05) higher preva-  lence of subclinical mastitis (Table 3).
Table 3: Prevalence of bovine subclinical mastitis based on various factors
Factors No. of cows tested (n=200) '(I;\ezsg%o Sl Prevalence rate Odds ratio (OR) p-value
2-5 years 74 21 28.38% 0.990 0.977
5-7 years 7 20 25.97% 0.816 0.532
Age 7-9 years 38 12 31.58% 1.200 0.641
9-12 years 8 3 37.50% 1.533 0.568
>12 years 3 1 33.33% 1.258 0.852
Breed Local 147 33 22.45%
Crossbreds 53 24 45.28% 2.86 0.002
1% 69 17 24.64% 0.743 0.381
2n 50 14 28.00% 0.983 0.928
3 40 14 35.00% 1.13 0.310
Parity 4 21 7 33.33% 1.06 0.605
5t 5 0 0%
6" 8 2 25.00% 0.969 0.823
7 7 3 42.86% 1.09 0.399
Early (15-90 days) 49 11 22.45% 0.66 0.282
Stage of lactation Mid (90-180 days) 80 26 32.50% 1.32 0.306
Late (>180 days) 71 20 28.17% 0.97 0.939
0.5-1.5L 59 11 18.64% 0.54 0.101
1.5-3.0L 93 23 24.73% 0.57 0.085
Daily milk yield 3-5L 39 17 43.59% 2.68 0.008
5-7L 7 5 71.43% 6.77 0.025
7-10L 2 1 50.00% 2.53 0.513
Earthen 104 34 32.69% 154 0.173
Type of floor Concrete 82 19 23.17% 0.63 0.166
Slatted 14 4 28.57% 1.00 0.995

In this study, the prevalence of bovine subclinical mastitis was
found to be influenced by type of floor used for lactating cows.
Cows that were sampled having earthen floor had considerably
higher risks of subclinical mastitis than cows reared in concrete
floor system. The prevalence of subclinical mastitis was higher
(32.69%) in lactating cows with earthen floor compared to the
cows that kept in house with slatted floors (28.57%) and concrete
floors (23.17%) (Table 3).

3.2. Isolation and identification of bacterial agents

A total of 15 milk samples from strongly positive subclinical mas-
titis cases were examined for the isolation and identification of
bacterial agents. The results of the isolated bacterial agents from
strongly positive subclinical mastitis milk samples are presented
in Table 4. Out of 15 samples, 02 samples were found containing
mixed infection of Staphylococcus spp. and Streptococcus spp.
and the rest 13 samples were associated with single infection.

Table 4: Prevalence of bacterial agents isolated from strongly positive
subclinical mastitis cases

No. of sample for N 1F Number of  Prevalence
P Bacterial isolates .

bacteriological culture isolates rate
Staphylococcus 1 73.33%
spp.

15 Streptococcus ®
sop. 5 33.33%
Escherichiacoli 1 6.67%

4. Discussion

In this study, the overall prevalence of subclinical mastitis was
28.50% in lactating cows of Barisal, Bangladesh. This findings
support the findings of Islam et al. (2011) who reported 29%
overall prevalence of subclinical mastitis in lactating cows of
Tangail, Bangladesh. Prodhan et al. (1996) reported a lower
prevalence (15.8%) of subclinical mastitis in cows of Baghabari
milkshed area, Shirajgonj, Bangladesh. In this study, the preva-
lence of subclinical mastitis was significantly high in crossbreds
(45.28%) compared to local zebu (22.45%) (p < 0.05). Kader et al.
(2002) reported 46.6% prevalence of subclinical mastitis in cross-
bred lactating cows of Bangladesh, which is almost similar to the
findings of the present study. A higher prevalence (54.0%) of

subclinical mastitis in cows in India was also reported by Singh
and Baxi (1988). These differences of prevalence rates of subclin-
ical mastitis might be due to difference of breeds of animals, man-
agement practices and the tests used for screening of the milk
samples.

Age of animal might be an important factor to regulate the preva-
lence of subclinical mastitis in cattle. In the present study, a trend
in increase in the rate of prevalence of subclinical mastitis was
observed as the age of the animal increased (Table 3). The in-
crease in subclinical mastitis with age is consistent with other
studies (Kader et al. 2003, Ghosh et al. 2004, Radostits et al.
2000).

In this study, the prevalence of subclinical mastitis was influenced
by the length of the lactation period and the highest prevalence
based on the length of lactation was 32.50% found in mid lactation
(90-180 days). The results are not in conformity with Pal and
Verma (1988) who reported lower prevalence of subclinical masti-
tis in stages of lactation above five months. However, Rahman et
al. (1997) reported higher prevalence (34.00%) of subclinical
mastitis during the 3" months of lactation.

In this study, the prevalence of subclinical mastitis was influenced
by the parity of the animal and the highest prevalence was 42.86%
found in 7" parity of cows. This observation supports with the
reports of Rasool et al. (1985) and Devi et al. (1997) who reported
an increasing prevalence of subclinical mastitis with advancing
parity.

Prevalence of subclinical mastitis was also found to be influenced
by farm management system such as type of floor used for lactat-
ing cows in the study area. In this study, the prevalence of subclin-
ical mastitis was higher (32.69%) in lactating cows with earthen
floor, whereas the prevalence was comparatively less (23.17%) in
lactating cows with concrete floor (Table 3).

In this study, Staphylococcus spp. was the most predominant iso-
lates where prevalence was 73.33%, which was followed by Strep-
tococcus spp. (33.33%) and Escherichia coli (6.67%). The finding
of this study is closely similar with the findings of Bitew et al.
(2010) who reported 72.2% prevalence of Staphylococcus spp. in
the both clinical and subclinical mastitis.
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5. Conclusion

The overall prevalence of subclinical mastitis in cows of Barisal
district in Bangladesh was 28.50%. Moreover, the prevalence of
subclinical mastitis in crossbred cattle is more than that of local
zebu cattle. From the results it also can be concluded that certain
risk factors including age, breed, parity, lactation, floor type and
daily milk yield may have been responsible for high prevalence of
subclinical mastitis in lactating cows. The Staphylococcus spp.
was most frequent bacterial agents associated with subclinical
mastitis in cows in the study area. Good management might help
in the reduction of prevalence of subclinical mastitis and for early
detection of subclinical mastitis CMT can be performed on a regu-
lar basis as a control measure. By identifying the causal agent, the
best antibiotic could be used to counter a specific bacterium spe-
cies.
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