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ABSTRACT
This study was conducted to isolate Staphylococcus aureus and Coagulase Negative
Staphylococci (CNS) from bovine subclinical mastitis cases and study their effect on chemical
composition of milk. A total of 152 milk samples were collected from apparently normal cows from
Basrah province, subclinical mastitis (SCM) was detected in 51.97% of tested samples by using
California mastitis test (CMT). Staphylococcus aureus and CNS were isolated from 20.25% and
16.45% cases of tested SCM respectively.
The affected samples with SCM have high concentrations of fat and protein, the difference from
normal samples was statistically highly significant (P ˂0.001) for fat; lactose was lower in affected
samples. The pH of affected samples was higher than that of normal, however, pH of samples
containing S. aureus was the highest (7.8375) and the difference was statistically significant (P˂
0.05).
Antimicrobial susceptibility assay revealed that all isolates were susceptible to chloramphenicol,
ciprofloxacin, gentamycin and vancomycin. However, the resistance to oxacillin and penicillin
exhibited by CNS and S. aureus were 76.9%, 84.6%, 62.5% and 68.75% respectively.
It have been concluded that, subclinical mastitis caused by Staphylococci(in particular S. aureus)
which carried resistance to antibioticsused in human medicine represents a big problem.However, the
changes caused by S. aureus and other staphylococci in pH and chemical composition of mastitic
milk may reduce the shelf life and processing of the products.

INTRODUCTION
The consumption of animal milk is a by-product of animal domestication, which occurred about
ten thousand years ago(1).Milk is a prime source of dietary energy, high-quality protein and fat, it
can contribute significantly to meet the required nutrition intakes of calcium, magnesium, selenium,
vitamin B12 and pantothenic acid(2).The standard cow’s milk ingredients include fat comprise
approximately 3 to 4 percent of the solid content of cow milk, protein about 3.5 percent and lactose 5
percent (3).
Mastitis is a common disease entity of dairy cows, accompanied by physical, chemical, pathological
and bacteriological changes in milk and glandular tissue (4).There are different predisposing factors
such as poor management and hygiene, teat injuries and faulty milking machines are known to hasten
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the entry of infectious agent (5).Mastitis is generally classified as clinical or subclinical depending
on the degree of inflammation in the mammary gland.Clinical mastitis is characterized by visible
abnormalities of the milk while sub-clinical mastitis, no change in the milk is obvious, however, both
cases may reduce milk production (6). One of the responses of the most obvious reaction is to
increase the flow of immune cells from the blood to the milk which has led to a significant increase
of milk somatic cell count (7). The subclinical form of mastitis (SCM) in dairy cows is important
because the following; 15 to 40 times more prevalent than the clinical form (8).It usually precedes
the clinical form; long duration; difficult to detect; reduces the milk production more than 3 times
than the clinical mastitis as described before (9).In addition, it adversely affects milk quality (10).
Several causative agents have been implicated in mastitis in dairy cows including bacterial,
mycoplasmal and algae, however bacteria are the most frequent pathogens of the disease
(11).Staphylococcus aureus is one of the most frequently isolated pathogens from both subclinical
mastitis and chronic infections (12).
The present study was carried out to determine; the percentage of S. aureus and Coagulase
Negative Staphylococci (CNS) that cause subclinical mastitis in bovine, and to study antimicrobial
susceptibility of isolated strains. Furthermore, the role of subclinical mastitis in alteration of milk
composition was also highlighted.

MATERIALS AND METHODS
-Samples collection and detection of subclinical mastitis
A total of 152 milk samples were collected from apparently normal cows from different parts of
Basrah province. Diagnosis of subclinical mastitis was done by using California mastitis test as
described previously (13).
- Analysis of milk components:The constituents of milk were assayed by using lactoflash system (Germany).The system directly
measures (Fat, Protein, and Lactose).The lactoflash were used 12 ml of milk sample and passes it
through thermal and optical sensors to get the results. The results were expressed as a percent.
-Measurement of milk pH:The pH of milk was measured by using the pH meter (Trans, China).
-Isolation and identification of bacteria
All milk samples that were positive for CMT test were inoculated on mannitol salt agar (Himedia,
India) and on blood agar (Himedia, India). The plates were incubated aerobically for 24hrs at 37°C.
The suspected colonies on mannitol salt agar were identified by Gram’s stain, catalase test; oxidase
test by using oxidase discs from (Himedia, India) as described before (14) and hemolysis were
detected on blood agar. Confirmation of isolates was done by using tube coagulase test with rabbit
plasma, DNase production and voges-proskauer test (15).
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- Determination of the antibiotic susceptibility of isolates
All the isolates that were identified as Staphylococci were tested for antimicrobial susceptibility
according to Kirby-Bauer method (16). Six antibiotics were chosen for the study according to their
common use in research. The antibiotic discs were provided by (Bioanalyse/ Turkey) including
Chloramphenicol (30 µg), Ciprofloxacin (5 µg), Gentamycin (10 µg), Oxacillin (1 µg), Penicillin (10
µg) andVancomycin (30 µg).
- Statistical analysis
The results were analyzed statistically by using Minitab program v.14.

RESULTS
The total number of milk samples collected from apparently normal cows was 152 samples;
seventy nine samples which represent 51.97% of total number of samples gave positive results with
California Mastitis Test (CMT) (table 1). The number of Staphylococci strains which isolated from
CMT positive samples was 29 (36.7%), coagulase negative Staphylococci (CNS) represent 13/29
(44.83%), whereas Staphylococcus aureus represent 16/29 (55.17%). The ratio of CNS to the total
number

of

subclinical

mastitis

samples

was

13/79

(16.45%),

whereas

the

ratio

ofStaphylococcusaureuswas16/79 (20.25%).

Table (1):Number of positive samples to CMT and isolated Staphylococcus spp.

Total
number
of samples

Samples
of
subclinical
mastitis

152

79

29

13

16

100%

51.97 %

36.7%*

44.83%**

55.17%***

Number
ofStaphylococcus
spp.Isolates

Coagulase
Staphylococcus
Negative
aureus
Staphylococci

*= the percent represent divided the number in the upper raw on total number of CMT positive samples.
**; ***= the percent represent divided the number in the upper raw on total number of isolated Staphylococci.
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Table (2) :Comparison between milk constituents of normal samples.Samples positively react to the
CMT (induced by other microorganisms)and samples contain Staphylococcusspp. isolates.

Milk
constituent

Fat %
protein%

lactose %
pH

Normal
milk
samples
Mean ±
S
3.3600%
± 0.3362
3.2760
%±
0.2945
4.6120
%±
0.4193
6.7320
± 0.1994

Subclinical
mastitis
Samples caused
by
other organisms
Mean ± S
3.9381 % ±
0.1830

Samples which
contain CNS
Mean ± S

Samples which
contain
Staphylococcus
aureus
Mean ± S

Significance

3.9385% ±
0.1758

3.9313% ±
0.1852

**

3.5333 % ±
0.2456

3.4615 % ±
0.2694

3.5813% ± 0.2167

NS

4.3714 % ±
0.4002

4.300% ±
0.410

4.5313 % ±
0.3591

NS

7.5571 ± 0.2357

7.6308 ± 0.2323

7.8375 ± 0.2754

*

Values were represented as Mean ± standard deviation.
[NS= not significant (P˃0.005), * = P˂ 0.05, ** = P ˂ 0.001]
CNS= Coagulase negative Staphylococci.
Normal milk samples(negatively reacted to CMT).

With regard to milk composition, Table (2) shows the changes in chemical composition of mastitic
milk. Milk fat concentration wasincreased in samples that positively reacted with CMT; the changes
were statistically highly significant (P ˂ 0.001). The concentrations of protein and lactose were
increased and decreased respectively in comparison with normal samples; however, the changes
were statistically not significant. The changes in pH were statistically significant.

Table (3): Antibacterial susceptibility assay of CNS and S. aureus isolates against six antimicrobials.
Antimicrobials

Chloramphenicol
Ciprofloxacin
Gentamycin
Oxacillin
Penicillin
Vancomycin

Antibiogram of CNS isolates
Resistant
Intermediate Susceptible
No. %
No. %
No. %
0
0
0
0
13
100
0
0
0
0
13
100
0
0
0
0
13
100
10
76.9 0
0
3
23.1
11
84.6 2
15.4
0
0
0
0
0
0
13
100
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Antibiogram of S. aureus isolates
Resistant
Intermediate Susceptible
No. %
No. %
No. %
0
0
0
0
16
100
0
0
4
25
12
75
0
0
0
0
16
100
10
62.5
0
0
6
37.5
11
68.75 1
6.25
4
25
0
0
0
0
16
100
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The antibiogram of isolates illustrated in Table (3), all isolates were susceptible to
chloramphenicol, ciprofloxacin, gentamycin and vancomycin. The resistance to oxacillin and
penicillin exhibited by CNS were76.9%, 84.6%and byS. aureus were 62.5% and 68.75%
respectively.

DISCUSSION
Subclinical mastitis are of importance since their incidence is about 40-50% more than that
ofclinical mastitis and causes 3-26% loss in milk yield (17). However, SCM is one of the most
prevalent, important and costly diseases of dairy animals worldwide, with losses of over 1.7 billion
dollars a year in the USA alone (18).
The positive samples to CMT constitute 51.97% of total sample number. This result is in agreement
with (19 and 20) who diagnosed the SCM in Korea in 54.3% of tested cows; and in Argentina 54%
of tested samples respectively. Whereas, (21) found that 36.7% of assayed milk samples are affected
with SCM in Ethiopia.
The isolation rate of Staphylococci from SCM was 36.7% this ratio represents 16.45% of CNS and
20.25% of S. aureus. These results are in agreement with (22), who concluded that, Staphylococci
are the bacteria most commonly isolated from subclinical mastitis. Concerning isolation rate of CNS,
(23) reported almost similar result 18%. Higher isolation rates of S. aureus from SCM were recorded
in Algeria40% by (24),in Egypt52.5% by (25) and in Uruguay62.2% by(7). On the other hand,
lower rate of Staphylococci isolation 23.75% was recorded by (26).
The onset of udder infection (mastitis) is known to influence the chemical composition of milk
constituents(27).Table (2), illustrated that the difference in milk fat between the normal and affected
samples with SCM was significant, and theconcentration of fat was increased in affected samples,
this result is in agreement with other authors (28,29 and 30). However, (31) reported a decrease in fat
concentration in samples of SCM.
The concentration of milk protein was shown in table (2). Protein increase in affected samples
and especially in samples of SCM caused by Staphylococcus aureus, the changes statistically were
not significant. These results are in accordance with majority of authors (32;33;34 and35). The
increment in protein concentration is caused by alteration in the permeability of the secretory
epithelium and capillary wall, these changes induced by bacterial toxins (36).Hence, increase the
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concentration of blood albumin and immunoglobulins in whey milk(37). Moreover, (38) noted that,
the change in milk protein related to type of microorganisms.
The concentration of milk lactose was decreased in samples taken from SCM cows; however, the
changes were not significant. This result is in consistency with (34; 39 and40).Furthermore, (38)
noted that mastitis causes a decrease in milk lactose through damaging the secretary cells that
produce milk in mammary glands.
The milk pH of positive samples was higher than that of normal samples. This result is in
consistent with (41) who noted that the pH of SCM milk was higher than that of normal milk.The
somatic cells count (SCC) in milk has a significant effect on pH (42 and 38). The difference in pH
was statistically significant;however, the samples taken from SCM caused by S. aureus have higher
pH than that of mastitis caused by CNS. These results are in agreement with (23) who suggested that
SCM induced byS.aureusis associated with high SCC; whereas, that caused by CNS is responsible
for a discrete increase of SCC as compared to culture negative animals.
The results of antibacterial susceptibility showed that all CNS isolates were highly susceptible to
chloramphenicol, ciprofloxacin, gentamycin, vancomycin; however, 76.9% and 84.6% of these
isolates were resistant to oxacillin and penicillin, respectively. These results are in accordance with
(43; 44 and 45).The antibiogram of S. aureus was similar to that of CNS except in ratios of resistance
to oxacillin and penicillin which were 62.5% and 68.75%, respectively.With regard to results of
penicillin,(46) in South Ethiopia, recorded 67.9% of isolates were resistant; however, other
researcher found 100% of S. aureus isolates from SCM were resistant to penicillin (47). Concerning
oxacillin 62.5% of isolates was resistant, this result is in accordance with (48) who found 60% of S.
aureus isolates from bovine mastitis was resistant. The isolates were highly susceptible to
chloramphenicol, ciprofloxacin, gentamycin, vancomycin.These results are in agreement with (48;
47 and 49). High resistance rate to penicillin could be due to the widespread use of β-lactam
antibiotics such as penicillin and ampicillin for the treatment of mastitis.
Mastitis represents the most costly disease of dairy cows and the major economic loss results from
reduced milk production (50).In addition, subclinical mastitis leads to a diversity of compositional
changes in milk either because of local effects or because of serum components entering the milk
(39), leading to changes in nutritional quality of milk. Moreover, the most important species of
staphylococci is S. aureus because of their pathogenicity and enterotoxin production causing food
intoxication. The raise in incidence of staphylococci mastitis between animals is a serious source of
S. aureus (51). Concerning the massive treatment of mastitis with antibiotics, resistant S. aureus
strains have a chance to multiply inducing certain problems for public health among consumers of
dairy products (52).
In conclusion, the results of this study indicated that, the subclinical mastitis which is caused by
Staphylococci (in particular S. aureus) which carried resistance to antibiotics represents a big
problem. However, the changes caused by S. aureus and other staphylococci in pH and chemical
composition of mastitic milk may reduce the shelf life and processing of the products.
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ﻋﺰل اﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺬھﺒﯿﺔ واﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺴﺎﻟﺒﺔ ﻻﻧﺰﯾﻢ اﻟﺘﺠﻠﻂ ﻣﻦ اﻟﺘﮭﺎب اﻟﻀﺮع اﻟﺒﻘﺮي ﺗﺤﺖ
اﻟﺴﺮﯾﺮي وﺗﺄﺛﯿﺮھﺎﻋﻠﻰ اﻟﻤﻜﻮﻧﺎت اﻟﻜﯿﻤﯿﺎﺋﯿﺔ ﻟﻠﺤﻠﯿﺐ
ﻋﻠﻲ ﻋﺒﻮد اﻟﻌﯿﺪاﻧﻲ
ﻓﺮع اﻻﺣﯿﺎء اﻟﻤﺠﮭﺮﯾﺔ ،ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮي ،ﺟﺎﻣﻌﺔ اﻟﺒﺼﺮة ،اﻟﺒﺼﺮة،اﻟﻌﺮاق.

اﻟﺨﻼﺻﺔ
أﺟﺮﯾﺖ ھﺬه اﻟﺪراﺳﺔ ﻟﻌﺰل اﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺬھﺒﯿﺔ واﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺴﺎﻟﺒﺔﻻﻧﺰﯾﻢ اﻟﺘﺠﻠﻂ ) (CNSﻣﻦ ﺣﺎﻻت اﻟﺘﮭﺎب
اﻟﻀﺮع اﻟﺒﻘﺮي ﺗﺤﺖ اﻟﺴﺮﯾﺮي ودراﺳﺔ ﺗﺄﺛﯿﺮھﺎ ﻋﻠﻰ اﻟﺘﺮﻛﯿﺐ اﻟﻜﯿﻤﯿﺎﺋﻲ ﻟﻠﺤﻠﯿﺐ .
ﺟﻤﻌﺖ  152ﻋﯿﻨﺔ ﺣﻠﯿﺐ ﻣﻦ أﺑﻘﺎر ﺳﻠﯿﻤﺔ ظﺎھﺮﯾﺎ ﻣﻦ ﻣﺤﺎﻓﻈﺔ اﻟﺒﺼﺮة ،ﺗﻢ ﺗﺸﺨﯿﺺ اﻟﺘﮭﺎب اﻟﻀﺮع ﺗﺤﺖ اﻟﺴﺮﯾﺮي ) (SCMﻓﻲ
 ٪51.97ﻣﻦ اﻟﻌﯿﻨﺎت اﻟﺘﻲ ﺗﻢ ﻓﺤﺼﮭﺎ ﺑﺎﺳﺘﺨﺪام اﺧﺘﺒﺎر اﻟﺘﮭﺎب اﻟﻀﺮع ﻛﺎﻟﯿﻔﻮرﻧﯿﺎ) .(CMTﻋﺰﻟﺖ اﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺬھﺒﯿﺔ
واﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺴﺎﻟﺒﺔ ﻻﻧﺰﯾﻢ اﻟﺘﺠﻠﻂ ﺑﻨﺴﺒﺔ  ٪20.25و  ٪16.45ﻣﻦ ﺣﺎﻻت اﻟﺘﮭﺎب اﻟﻀﺮع ﺗﺤﺖ اﻟﺴﺮﯾﺮي ﻋﻠﻰ اﻟﺘﻮاﻟﻲ.
اﺣﺘﻮت اﻟﻌﯿﻨﺎت اﻟﻤﺘﺄﺛﺮة ﺑﺎﻟﺘﮭﺎب اﻟﻀﺮع ﺗﺤﺖ ا ﻟﺴﺮﯾﺮي ﻋﻠﻰ ﺗﺮاﻛﯿﺰﻋﺎﻟﯿﺔ ﻣﻦ اﻟﺪھﻮن واﻟﺒﺮوﺗﯿﻦ ،وﻛﺎن اﻟﻔﺮق ﻋﻦ اﻟﻌﯿﻨﺎت
اﻟﻄﺒﯿﻌﯿﺔ ذو دﻻﻟﺔ إﺣﺼﺎﺋﯿﺔ ﻋﺎﻟﯿﺔ ) (P ˂0.001ﻟﻠﺪھﻮن .ﺗﺮﻛﯿﺰاﻟﻼﻛﺘﻮزﻛﺎن أﻗﻞ ﻓﻲ اﻟﻌﯿﻨﺎت اﻟﻤﺘﺄﺛﺮة .اﻷس اﻟﮭﯿﺪروﺟﯿﻨﻲ ﻟﻠﻌﯿﻨﺎت
اﻟﻤﺘﺄﺛﺮة ﻛﺎن أﻋﻠﻰ ﻣﻦ اﻟﻄﺒﯿﻌﯿﺔ ،واﻷس اﻟﮭﯿﺪروﺟﯿﻨﻲ ﻟﻠﻌﯿﻨﺎت اﻟﺘﻲ ﺗﺤﺘﻮي ﻋﻠﻰ ﺟﺮاﺛﯿﻢ اﻟﻤﻜﻮرة اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺒﺮﺗﻘﺎﻟﯿﺔ ھﻮ اﻷﻋﻠﻰ
) (7.8375وﻛﺎن اﻟﻔﺮق ذو دﻻﻟﺔ إﺣﺼﺎﺋﯿﺔ). (P˂0.05
أظﮭﺮ ﻓﺤﺺ اﻟﺤﺴﺎﺳﯿﺔ ﻟﻠﻤﻀﺎدات اﻟﻤﯿﻜﺮوﺑﯿﺔ أن ﺟﻤﯿﻊ اﻟﻌﺰﻻت ﻛﺎﻧﺖ ﺣﺴﺎﺳﺔ ﻟﻠﻜﻠﻮراﻣﻔﯿﻨﯿﻜﻮل ،ﺳﯿﺒﺮوﻓﻠﻮﻛﺴﺎﺳﯿﻦ ،اﻟﺠﻨﺘﺎﻣﯿﺴﯿﻦ
وﻓﺎﻧﻜﻮﻣﺎﯾﺴﯿﻦ .ﻓﻀﻼ ﻋﻦ ذﻟﻚ ،ﻛﺎﻧﺖ اﻟﻤﻘﺎوﻣﺔ ﻷوﻛﺴﺎﺳﯿﻠﯿﻦ واﻟﺒﻨﺴﻠﯿﻦ اﻟﺘﻲ أظﮭﺮﺗﮭﺎ واﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺴﺎﻟﺒﺔ ﻻﻧﺰﯾﻢ اﻟﺘﺠﻠﻂ
واﻟﻌﻨﻘﻮدﯾﺔ اﻟﺬھﺒﯿﺔ  ٪62.5 ،٪84.6 ،٪76.9و  ٪68.75ﻋﻠﻰ اﻟﺘﻮاﻟﻲ.
أﺳﺘﻨﺘﺞ ﻣﻦ ھﺬه اﻟﺪراﺳﺔ ان اﻟﺘﮭﺎب اﻟﻀﺮع ﺗﺤﺖ اﻟﺴﺮﯾﺮي اﻟﻨﺎﺟﻢ ﻋﻦ اﻟﻤﻜﻮرات اﻟﻌﻨﻘﻮدﯾﺔ ﯾﻤﺜﻞ ﻣﺸﻜﻠﺔ ﻛﺒﯿﺮة و ﺧﺼﻮﺻﺎ ﺟﺮاﺛﯿﻢ
اﻟﻤﻜﻮرة اﻟﻌﻨﻘﻮدﯾﺔ اﻟﺒﺮﺗﻘﺎﻟﯿﺔ اﻟﺘﻲ ﺗﺤﻤﻞ اﻟﻤﻘﺎوﻣﺔ ﻟﻠﻤﻀﺎدات اﻟﺤﯿﻮﯾﺔ اﻟﻤﺴﺘﺨﺪﻣﺔ ﻓﻲ اﻟﻄﺐ اﻟﺒﺸﺮي .اﻟﺘﻐﯿﯿﺮات اﻟﺘﻲ ﺗﺴﺒﺒﮭﺎ اﻟﻤﻜﻮرات
اﻟﻌﻨﻘﻮدﯾﺔ وﻏﯿﺮھﺎ ﻓﻲ اﻷس اﻟﮭﯿﺪروﺟﯿﻨﻲ واﻟﺘﺮﻛﯿﺐ اﻟﻜﯿﻤﯿﺎﺋﻲ ﻟﻠﺤﻠﯿﺐ ﻗﺪ ﯾﻘﻠﻞ ﻣﻦ ﻣﺪة ﺻﻼﺣﯿﺔ اﻟﺤﻠﯿﺐ وﻣﻨﺘﺠﺎﺗﮫ.
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