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ABSTRACT 
 

Prevalence of Staphylococcus aureus mastitis in buffaloes was fundamentally aimed in the current work using 

culturing procedures and PCR Assay. Field therapeutic trial with follow-up for 10 consecutive weeks post 

therapy was carried out with monitoring of shedding pattern of Staphylococcus aureus. Three hundred and 

eighty buffaloes of different lactation seasons were examined in Sohag Governorate. Prevalence of clinically and 

subclinically infected buffaloes was 10.52% and 26.84%, respectively. Epizootiologically, prevalence of 

clinically and subclinically infected animals with mastitis in the 2nd, 3rd, and 4th lactation seasons was 12.00% 

and 32.00%; 20.83% and 41.67%; and 22.73% and 36.36%, respectively. Thereafter the trend of mastitis was 

significantly declined by increasing the numbers of lactation season. Over the 9th lactation season, there were no 

signs of mastitis. Bacteriologically, Staphylococcus aureus was the predominant pathogen followed by 

Streptococcus agalactiae and Escherichia coli. Staphylococcus aureus were sensitive to amoxicillin, 

enrofloxacin and ciprofloxacin but 50 % of the tested strains were resistant to penicillin and oxytetracycline. A 

Field therapeutic trial with synulox (Amoxicillin plus Clavulanic acid) with anti-inflammatory and supportive 

drugs was carried out in 10 diseased buffaloes (3 clinical and 7 subclinical). Three clinical and three subclinical 

forms were culled due to failure of therapy. Four cases of subclinical mastitis were apparently successfully 

treated. Shedding pattern of Staphylococcus aureus during the therapeutic period was weekly monitored and 

revealed that shedding was intermittent. In conclusion, Staphylococcus aureus is an outstanding notoriousness 

mastitogen and its early detection considers a crucial goal in control. PCR is a valuable test for detection of 

mastitogens than culture techniques but it is still precious practically. 
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INTRODUCTION  
 

Mastitis is continuously implicated as a major 

problem of milk-producing animals inducing 

considerable level of economic losses. In Egypt, 

Buffaloes’ milk is more preferable than cows’ milk. 

Mastitis is caused by various mastitogens. However, 

Staphylococcus aureus is a prominent mastitiogen 

than others (Javaid et al., 2009). Subclinical form 

mastitis appears to be more seriousness than clinical 

form due to the hidden nature of the clinical 

abnormalities and due to the lack of the periodical 

testing of the milk-producing animals on farms. 

Unfortunately, the majority of the buffaloes’ owners 

have     no       adequate       awareness      concerning 
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regular testing of udders and their secretions of dairy 

animals in association with the accepted level of 

sanitary measures. (Miller et al., 1993; Javaid et al., 

2009 and Sharif and Muhammad 2009). Moreover, 

Buffalo is also recognized as the world second most 

important milk producing species (McDowell et al., 

1995; Bhatti et al., 2009).  

 

Despite susceptibility to mastitis is low in buffaloes 

when compared to cattle (Saleh, 2005), the poor 

management conditions practiced by small buffalo 

holders in rural areas may anticipate in increased 

percentage of subclinical mastitis. Staphylococcus 

aureus causes many serious diseases in humans and 

animals, and it is the most common etiologic agent 

of contagious bovine mastitis, with relevant losses in 

the dairy industry. Mastitis caused by S. aureus 

bacteria is extremely difficult to control by treatment 

alone. The organism usually does not respond to 

antibiotic treatment, and infected cows culled from 
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the herd. S. aureus bacteria produce toxins that 

destroy cell membranes and can directly damage 

milk producing tissue. It produces an enzyme that 

inactivates most penicillin-based treatments, 

resulting in ineffective antibiotics (Jones et al., 

1998). Formation of micro abscesses by S. aureus 

helps intramammary localization and protects S. 

aureus from polymorph nuclear cells (PMN) activity 

and antimicrobial therapy (Gudding et al., 1984). 

 

El-Balkemy et al. (1997) concluded the CMT is still 

the superior screening diagnostic aid for subclinical 

mastitis, while bacteriological examination is still 

the most suitable accurate and reliable method to 

confirm the causative organisms. 

 

On the other hand, subclinically infected cows are 

intermittent shedders of organisms and may cycle 

through low and high shedding patterns during 

lactation. Milk culture may yield no bacteria from 

truly subclinically infected glands due to the 

presence of very low numbers of pathogens when 

samples are collected (Cai et al., 2003). Negative 

cultures may also be due to bacteria inhibited by 

residual therapeutic antimicrobials or leukocytes. 

Environmental contaminants and intracisternal 

microorganisms can also represent a major problem 

in the interpretation of culture results. Moreover, 

microbiological culture of milk is time consuming. 

Species identification by standard biochemical 

methods requires more than 48 h to complete 

(Phuektes et al., 2001).  

 

Due to the limitations of conventional culture, 

simplex and multiplex PCR protocols have been 

developed for identification of mastitis pathogens 

(Daly et al., 2002; Meiri-Bendek et al., 2002; Anand 

Kumar, 2009; Kozytska et al., 2010). These PCR 

methods offer the option of identification of bacteria 

within hours. PCR can also improve the level of 

detection because of its ability to detect low amount 

of organisms’ nucleic acid. Mastitis pathogens could 

probably be detected in carrier animals or at earlier 

stages of infection in clinical cases. PCR also has the 

potential to be extremely specific and to discriminate 

between closely related microorganisms, such as S. 

parauberis and S. uberis (Jayarao et al., 1991). 

Therefore, prevalence of S. aureus mastitis in 

buffaloes was aimed in the current work. Field 

therapeutic trial with follow-up for 10 consecutive 

weeks was also carried out with monitoring of 

shedding pattern of S. aureus. 

 

MATERIALS AND METHODS 

 
Animals: 

A total of 380 randomly selected buffaloes were 

included in the present study located in different 

localities of Sohag Governorate in Upper Egypt. 

Examined animals were primiparous and/ or 

multiparous and they were different in lactation 

seasons which ranged from the 1st to 10th seasons. 

These animals were reared on an open yard.  

 

Samples: 
 

Clinically infected buffaloes were aseptically 

sampled in screw-capped bottles and stored in ice 

box. If the mastitic case was infused with 

antimastitic drug, the milk samples were retaken on 

week later post medication. Also subclinically 

positive cases were aseptically sampled. Collection 

of milk samples was carried out according to 

outlines illustrated by Andrews et al. (1992). The 

collected samples were transported to the laboratory 

of infectious diseases, Department of Animal 

Medicine, Faculty of Veterinary Medicine, Sohag 

University, for bacteriological examination as rapid 

as possible. 

 

Clinical examination: 
 

Buffaloes examined clinically (visual inspection and 

physical examination) for detection of signs of 

mastitis which appear grossly on udder and/or milk 

with and / or without systemic reactions as described 

by (Jackson and Cockroft, 2002). Data of all 

clinically examined buffaloes were recorded and 

enrolled, according to the design illustrated by Kelly 

(1984). 

 

California Mastitis Test: 
 

CMT and its scores were carried out as described by 

the manufacturer Delval mastitis test, Poland, batch 

number: 3505503. The animals give positive result 

with CMT was sampled. 

 

Laboratory diagnosis of mastitis: 
 

Each milk sample was subjected to preparation of 

milk smear followed by culturing procedure: 

 

Milk smear: 
 

Collected milk sample incubated for overnight at 

first then centrifuged. Milk smears were prepared 

and stained by loeffler s methylene blue stain and by 

Gram s stain according to the methods described by 

Watts (1990). 

 

Culturing procedure and Biochemical tests: 
 

Bacterial methods, using blood, McConkey and 

mannitol salt agars and the biochemical 

characterizations were previously described (Watts, 

1990; Koneman et al., 1992; and Quinn et al., 1994). 

 
 

Polymerase Chain Reaction (PCR):  
 

PCR technique was done for recognition of the 

Staphylococcus aureus in mastitis milk samples by 

detection of nuc gene through the followings: 
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DNA extraction directly from milk: 
 

Two methods were carried out for extraction of 

DNA from the tested milk samples; Spin Column 

Extraction and Phenol-Chloroform Extraction. 

 

Phenol-Chloroform Extraction of DNA from 

Milk Samples: 
 

DNA from milk samples was extracted by the 

method described previously by Phuektes et al. 

(2001) with some modification reported by Sindhu 

et al. (2010).  

 

Spin Column Extraction of DNA from Milk 

Samples: 
 

One hundred microliters of each milk sample was 

mixed vigorously with 350 μl of RLT buffer 

(Qiagen, Germany) containing 1% 2-

mercaptoethanol, then 300 μl of 100% ethanol was 

added, followed by 15 μl of Qiaex II matrix 

(Qiagen). The suspension was loaded onto a spin 

column (Axygen, Hayward, CA). Columns were 

centrifuged for 30 s at 9000 × g, and the flow 

through was discarded. The columns were washed 

once with 600 μl of RLT buffer and then washed 

twice with 500 μl of RPE buffer (Qiagen). For each 

wash, the columns were centrifuged at 9000 × g for 

30 s. After the final wash, the columns were 

centrifuged for an additional 1.5 min at 16,000 × g 

to remove any excess ethanol. Thirty microliters of 

RNase-free water was placed directly on the matrix. 

The DNA was eluted from the matrix by 

centrifugation at 9000 × g for 1 min and 5 μl of the 

extract was subjected to PCR. 

 

Extraction of DNA from Broth Cultures of Milk 

Samples: 
 

A well biochemically identified strain of 

Staphylococcus aureus was inoculated into 10 ml of 

Trypticase soya broth and incubated at 37°C for 12 

hours prior to extraction. Three hundred microliters 

of broth culture was used for DNA extraction using 

the phenol-chloroform method and 100 μl was used 

for extraction using the spin column method as 

described above. These samples were utilized as a 

control positive in PCR procedure. 

 

DNA amplification reaction:   
 

Amplification was carried out as previously 

described by (Hatakka et al., 2000). 

 

Antimicrobials Sensitivity Test (AST): 

 

AST was done by disc diffusion technique using 

Mueller-Hinton agar medium as previously 

described by Bauer et al. (1966) and National 

Committee for Clinical Laboratory Standards 

(1984). The zones of inhibition were mathematically 

measured and compared with applied data illustrated 

by Ranjan et al. (2010), CLSI, (2008) & (2014). 

 

Field Therapeutic Trial with follow-up: 
 

Based on the results of sensitivity test, Synulox 

Lactating Cow intramammary infusion (SLC) 

(amoxicillin, clavulanic acid and prednisolone) was 

the commercial antimastitic drug of choice to do the 

Field Therapeutic Trial. The product is presented in 

disposable intramammary syringes containing 200 

mg amoxicillin as amoxicillin trihydrate, 50 mg 

clavulanic acid as potassium clavulanate and 10 mg 

prednisolone in 3 g suspension. Intramammary 

infusion was done twice daily for 3 consecutive days 

(6 udder infusion per infected quarter). In Paralleling 

with the udder infusion, Synulox RTU Injection that 

contains (amoxicillin 140 mg and clavulanic acid 35 

mg) as a systemic application was also applied in a 

dose of 10 mg per Kg body weight per day for 3 

consecutive days. Ten cm of Flunixin injection 

(Flunixin meglumin 50 mg/ml, Noorbrok) were 

intramuscularly injected. Fat sol. Vitamins were 

done in form of AD3E (Liquivit, ADWAIA Co.), 

daily supplementation and Vitamin C (Adevit C, 

ADWAIA Co) was injected daily in case of pyrexic 

cases as prescribed by the manufactures. Follow-up 

of the treaded cases was weekly monitored by 

culturing or PCR testing of their milk for 10 

consecutive weeks (Table 4). 

 

Statistical analyses: 
 

The collected data of the examined dairy buffaloes 

was pooled. The prevalence (percentage of the 

affected cases) of the subclinical and the clinical 

mastitis of dairy buffaloes was calculated by 

conventional methods. During the period of 

investigation, a randomly selected 380 buffaloes in 

different lactation seasons (different ages) were 

subsequently examined. The linear relationship 

between prevalence (% affected) of clinical and 

subclinical mastitis of the examined buffaloes at 

different lactation seasons was statistically studied 

using simple linear regression according to the 

methods illustrated by Chatfield (1970). To increase 

the fitness, lactation seasons of the examined 

buffaloes were divided to two sets (stages). The first 

set was from the first to the fourth lactation season, 

and the second stage was from the fifth to the tenth 

lactation seasons. Subsequently the simple 

regression line equation was divided into two sets (1 

and 2) according to the lactation numbers of the 

examined dairy buffaloes on farm to increase the 

value of “R2” (coefficient of determination, accuracy 

percentage). Regression equations are usually 

meaningful if the correlation “r" between the 

variables can shown to be significant. Pearson's r 

was used to describe the degree of linear correlation 

between two variables X (percentage of infection 

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwj27trXxbDcAhVMKlAKHVCJAV0QFjAAegQIARAB&url=https%3A%2F%2Fwww.hyperdrug.co.uk%2FSynulox-RTU-Injection%2Fproductinfo%2FSYNULOXR%2F&usg=AOvVaw2LR4OmLm3tGyADBDv8AXDs
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with mastitis) and Y (lactation season). Calculation 

of Pearson's “r“ was achieved by Meddis (1975). 

 

RESULTS 
 

Clinical Findings: 
 

Clinical examinations of the examined buffaloes (n 

= 380) indicated 40 (10.53 %) cases showed signs of 

clinical mastitis. Acute form of mastitis was found in 

16(40.00%) cases. Of these acute cases (n = 16) 

40.00%, there were 11 (68.75 %) buffaloes showed 

systemic reactions with the cardinal signs of 

inflammation of the infected quarters (swollen, 

hotness, severe pain and pinkish discoloration). The 

diseased buffaloes with acute form of mastitis were 

in abduction of the hind-limbs. Five (32.25%) cases 

of acute mastitis form (n = 16) showed no systemic 

signs with the cardinal signs of inflammation of 

affected quarters. 
 

Subacute / chronic mastitis were observed in 24 

(60.00 %) cases of the diseased buffaloes with signs 

of clinical mastitis (swelling of the mammary 

quarters without signs of pain or hotness). Of these 

subacute and/or chronic cases (n=24), 7 (29.17 %) 

cases showed hard texture of their affected quarters 

with indurations followed by regression of their 

sizes and fibrosis.  
 

The affected quarters of the remained cases (n = 17, 

70.83 %) were found in atrophied condition and the 

symmetrical shape of the udder quarters was 

changed. The udder appeared as free sac-like shape. 

Udder and teat wounds or abrasions were noticed in 

the most cases of clinical mastitis of pain on the 

animals were monitored. 
 

Mammary secretions of the diseased buffaloes with 

clinical mastitis lost its characteristic odor and 

appearance. The glossily milky color of buffaloes, 

milk was disappeared and by centrifugation the 

collected milk samples precipitate an aggregation of 

erythrocytes. Fifteen cases of the secreted was 

brownish yellow in color, watery in consistency and 

mostly with bloody clots. Ten diseased buffaloes 

yielded watery yellowish-colored milk secretions 

with white clotted milk-flakes. 
 

There were five cases of the diseased buffaloes; their 

mammary secretions were dark yellow discoloration 

and thick purulent discharge with putrefied offensive 

odor. Another seven cases their mammary secretions 

were light yellow discoloration and its consistency 

was serous contains flakes. The mammary secretions 

of the remained cases (n = 3) were yellowish in 

color with unpleasant odor. 
 

Confined to quarter affected; it was found that 11/21 

(52.47%) mastitis buffaloes had one quarter 

infection followed by 5/21 (23.8%) buffaloes 

infected in two quarters and 3/21 (14.38%) buffaloes 

infected in three quarters and 2/21 (9.52%) buffaloes 

infected in four quarters. Prevalence of clinical and 

subclinical mastitis of the examined cases (n = 380 

buffalo) at different lactation seasons were tabulated 

in (Table1). 
 

Bacteriological examinations: 
 

The bacteriological examinations of the collected 

milk samples (n=142) from the diseased buffaloes 

with clinical (n=40) and subclinical (n=102) mastitis 

of the investigated farm was tabulated (Table 2 and 

Fig. 1). Staphylococcus aureus was the most 

frequently isolated pathogens followed by 

Streptococcus agalactiae, Escherichia coli and 

Coagulase negative staphylococci. On the other side, 

the bacteriological results revealed that Trueperella 

pyogens was less isolated pathogen (2.50%). 
 

Epizootiological view: 
 

In regarding to the age susceptibilities of the 

examined dairy buffaloes and the infection rate with 

subclinical and/or clinical mastitis, the obtained 

results indicated that the trend of the infection rate 

with subclinical mastitis was gradually ascending 

(from the 1st lactation to the 4th lactation season, r = 

97%) by increasing the number of lactations (age) of 

the examined case (Fig.1and 2). Thereafter the trend 

of the infection rate was gradually descending (from 

the 5st lactation to the 9th lactation season, r = 99%). 

The current work also indicated that aged buffaloes 

more than 9 years were found negative results of 

mastitis.  
 

On the other side, the obtained results revealed that 

the trend of the rate of infection with clinical 

mastitis was also gradually increased (from the 1st 

lactation to the 4th lactation season, r = 96%) by 

increasing the number of lactations of the examined 

Fig. 4 and 5). Thereafter the trend of the infection 

rate was slowly descending (from the 5st lactation to 

the 9th lactation season, r = 99%, Fig. 4 and 6). 

Buffaloes more than 9 years were also found to 

mastitis—free. 
 

Antimicrobials Sensitivity Test: 
 

Results of the sensitivity test of the predominant 

mastitis pathogens isolated from clinical and/or 

subclinical mastitis cases were illustrated in Table 3. 
 

Field therapeutic trial: 
 

Therapeutic results were enrolled in Table 4. There 

were three cases of clinical mastitis form and three 

cases of subclinical mastitis form were culled out 

due to failure of therapy trial. Four of subclinical 

form of mastitis was successfully treated. 
 

PCR: 
 

Negative bacteriologically examined samples were 

reexamined molecularly by PCR. PCR reaction 

revealed eight positive amplicons of NUC gene and 

there length 270 bp in the presence of negative and 

positive controls which is characteristic for S. aureus 

(Fig. 2). 
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 Table1: Prevalence of clinical (CM) and subclinical mastitis (SCM) of dairy buffaloes (private animals) at 

different lactation seasons. 
 

Lactation 

season 

Number of 

examined cases 

Cases with CM Cases with SCM 

No. % No. % 

1 54 2 3.70 10 18.52 

2 50 5 10 16 32.00 

3 48 10 20.83 20 41.66 

4 44 11 25.00 16 36.36 

5 40 7 17.50 14 35.00 

6 42 4 9.52 12 28.57 

7 34 1 2.94 8 23.52 

8 27 0 0 4 14.81 

9 25 0 0 2 8 

>9 16 0 0 0 0 

Total 380 40 10.52 102 26.84 

 
Table 2: Bacteriological examinations of the tested mammary secretion—samples of the diseased buffaloes (n = 

142) with clinical (n = 40) and subclinical (n = 102) mastitis. 
 

*: Scores of the indirect test (CMT) ranged from +2 to +4  

**: Negative culture, mastitis pathogen(s) could not be isolated on blood agar 

 
Table 3: Antibiotic sensitivity test of some isolated mastitis pathogens. 

Pen.:Penicillin-G (10 IU).  Amox.:Amoxacillin (30μg).      Ceph.:Cephradine (30μg). 

Cef.:Cefoperazone (75μg).  Enro.:Enrofloxacin (10μg). Cipro: Ciprofloxacin (5μg). 

Oxy.:Oxytetracycline (30μg) S: Sensitive   R: Resistant.  

The major isolated 

mastitis pathogen(s) 

Clinical mastitis Subclinical mastitis* 
% to all 

mastitis 

cases  
Number of 

cases 

% to all 

clinically 

mastitis cases 

Number of 

cases 

% to all 

subclinically 

mastitis cases 

Staphylococcus 

aureus 
14 35.00 51 50.00 45.77 

Streptococcus 

agalactiae 
12 30.00 18 17.64 21.13 

E. coli 5 12.50 1 0.98 4.23 

Streptococcus species 3 7.5 6 5.88 6.34 

Trueperella pyogenes 1 2.5 0 0 0.70 

Coagulase negative 

staphylococci 
4 10.00 20 19.61 16.90 

Corynebacterium 

bovis 
- - 4 3.92 2.82 

Negative culture** 1 2.5 2 1.96 2.11 

A
n

ti
b

io
ti

c
 

D
is

c
 

Staphylococcus  

aureus 

Streptococcus  

agalactiae 
E. coli 

Turperrella  

pyogenes 

Tested isolates Tested isolates Tested isolates Tested isolates 

1 2 3 4 5 6 7 1 2 1 2 1 2 

Pen. R S S R S S R S S - - S S 

Amox. R S S S S S S S S - - S S 

Ceph. S S S S S S S S S S S S S 

Cef. S S S S S S S S S R R S S 

Enro. S S S S S S S S S S S S S 

Cipro S S S S S S S S S S S S S 

Oxy. S R S S S S R S S S S S S 

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjSmKuZiLbcAhVJa1AKHZigD2QQFggtMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FTrueperella_pyogenes&usg=AOvVaw2ySB5K7UVDfdoQsWjw3rm6
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Table 4: Therapeutic trial and Follow-up of the treated buffaloes with clinical and subclinical Staphylococcus 

aureus-mastitis. 
 

 

Day Test The treated buffaloes with clinical (c) and subclinical (sc) mastitis (10 cases) 

  1c 2c 3c 4sc 5sc 6sc 7sc 8sc 9sc 10sc 

Before 

Therapeutic 

trial 

 

CMT 

Bacteriology 

PCR 

NP 

+ 

NP 

NP 

+ 

NP 

NP 

+ 

NP 

++ 

+ 

NP 

++ 

+ 

NP 

+++ 

+ 

NP 

+++ 

+ 

NP 

++ 

+ 

NP 

+++ 

+ 

NP 

++ 

+ 

NP 

On the 5th day 

post the end of 

therapeutic 

course 

CMT 

Bacteriology 

PCR 

+++ 

+ 

NP 

+++ 

+ 

NP 

++ 

- 

+ 

- 

- 

NP 

- 

- 

NP 

++ 

+ 

NP 

++ 

+ 

NP 

- 

- 

NP 

++ 

- 

+ 

- 

- 

- 

On the 7th day 

post the end of 

therapeutic 

course 

 

CMT 

Bacteriology 

PCR 

+++ 

+ 

NP 

+++ 

+ 

NP 

+++ 

+ 

NP 

- 

- 

NP 

- 

- 

NP 

+++ 

+ 

NP 

+++ 

+ 

NP 

- 

- 

NP 

++ 

+ 

NP 

- 

- 

NP 

On the 10th day 

post the end of 

therapeutic 

course 

CMT 

Bacteriology 

PCR 

Culled out* - 

- 

NP 

- 

- 

NP 

Culled 

out* 

  

Culled 

out* 

 

- 

- 

NP 

Culled 

out* 

 

- 

- 

NP 

On the 15th day 

post the end of 

therapeutic 

course 

CMT 

Bacteriology 

PCR 

 - 

- 

NP 

- 

- 

NP 

  - 

- 

NP 

 - 

- 

NP 

On the 21th day 

(3rd week) 

post the end of 

therapeutic 

course 

CMT 

Bacteriology 

PCR 

 - 

- 

NP  

- 

- 

NP  

  - 

- 

NP  

 - 

- 

NP  

On the4thweek 

post the end of 

therapeutic 

course 

 

CMT 

Bacteriology 

PCR 

 - 

- 

NP 

- 

- 

NP 

  - 

- 

NP 

 - 

- 

NP 

On the6thweek 

post the end of 

therapeutic 

course 

 

CMT 

Bacteriology 

PCR 

 - 

- 

NP 

- 

- 

NP  

  - 

- 

NP  

 - 

- 

NP  

On the7thweek 

post the end of 

therapeutic 

course 

 

NP 

On the 8thweek 

post the end of 

therapeutic 

course 

CMT 

Bacteriology 

PCR 

 - 

- 

NP  

- 

- 

NP   

  - 

- 

NP  

 - 

- 

NP  

On the 9thweek 

post the end of 

therapeutic 

course 

CMT 

Bacteriology 

PCR 

 - 

- 

NP  

- 

- 

NP  

  - 

- 

NP 

 - 

- 

NP  

On the 

10thweek 

post the end of 

therapeutic 

course 

 

CMT 

Bacteriology 

PCR 

 - 

- 

-ve 

- 

- 

-ve 

  - 

- 

-ve 

 -  

-  

-ve 

NP: Not preformed -:  negative +:  Positive -ve: a composite sample was tested by PCR *:Culled out the 

therapeutic trials due to failure of treatment with bad sequel 
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Fig. 1: Regression line and correlation coefficient of lactation seasons of the examined buffaloes upon the 

infection rate (%) with clinical mastitis at different lactation seasons (r = 57%) 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2: Linear regression of lactation seasons (set 1, from the 1st to the 5th season) of the examined buffaloes 

upon the infection rate (%) with clinical mastitis (r = 99%) 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3: Linear regression of lactation seasons (set 2, from the 5th to the >9th season) of the examined buffaloes 

upon the infection rate (%) with clinical mastitis (r = 96%) 
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Fig. 4: Regression Line and correlation coefficient of lactation seasons of the examined buffaloes upon the 

infection rate (%) with subclinical mastitis at different lactation seasons (r = 82%) 
 

 

 

 

 

 

 

 

 

 

 
 

 
 

Fig. 5: Linear regression of lactation seasons (set 1, from the 1st to the 5th season) of the examined buffaloes 

upon the infection rate (%) with subclinical mastitis (r = 97%) 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 6: Linear regression of lactation seasons (set 2, from the 5th to the >9th season) of the examined buffaloes 

upon the infection rate (%) with subclinical mastitis (r = 99%). 
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Fig. 7: Frequent (%) isolation of the major isolated pathogens (n=139 isolates) from the examined buffaloes with 

clinical and subclinical mastitis. 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
Fig. 8 :  Agarose gel electrophoresis of PCR amplification products. 

Lane 1: 100 bp ladder as molecular size DNA marker. 

Lane 2: Control positive for S. aureus nuc gene. (270 pb, Black arrow) 

Lane 3: Control negative for S. aureus nuc gene. 

Lanes 4-11: Positive samples  

Lane 12: Negative sample 

 
DISCUSSION 
 

Mastitis is a frustrating, costly and extremely 

complex disease that results in a marked reduction in 

the quality and quantity of milk (Harmon, 1994). Its 

vital importance in its association with many 

zoonotic diseases in which milk acts as a vehicle of 

pathogens causing tuberculosis and brucellosis 

(Shoshani et al., 2000). 
 

Currently, the prevalence of the subclinical mastitis 

is more than prevalence of the clinical mastitis in the 

examined buffaloes in Sohag Governorate with 

percentages of 26.84% and 11.05% respectively. 

The result related to Biffa et al. (2005), Abd-El-

Razik et al. (2010) and Abd-Elrahman (2013) who 

found that incidence of subclinical mastitis more 

prevalent than clinical mastitis in housed buffaloes 

in El-Bahiera Governorate, Egypt in percentages 

18.5% and 9% respectively. This difference between 

the rates of prevalence of mastitis from area to area 

and from farm to another is result from different 

hygienic measures, milking sanitation and healthy 
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environment applied around dairy animals. (Zaitoun, 

1992).  

 

Epizootiologically, the present study indicated that 

prevalence of clinical and subclinical mastitis 

increased with increase of lactation number till the 

fourth lactation season. Thereafter, the rate of 

infection with mastitis among the investigated 

buffaloes decreased gradually till reach the 9th 

lactation season. More than 9 lactations, there is no 

clinical or subclinical mastitis was noticed. This may 

refers to a build-up of acquired immunity of the 

mammary gland of dairy animal. Similar results 

obtained were previously reported by Zaitoun (2008) 

and Amer (2010) in Assiut Governorate, Upper 

Egypt. Zaitoun (2008) carried out a wide survey on 

S. aureus-mastitis in lactating and dried buffaloes of 

different ages located in Assiut Governorate and 

concluded that there were negative correlation 

between prevalence of clinical mastitis and number 

of lactations of River-Nile buffaloes. The high 

infection rate during the first three of lactation 

seasons may associated with the high yield of milk 

production that increases the stresses factors 

facilitating intramammary infection. Incidence of 

infected quarters increases with the age was also 

reported by (Kumar and Sharma, 2002; Sharma and 

Prasad, 2002; Sharma et al., 2007; Sharma and 

Maiti, 2010). On the same manner, EL-Byomi and 

Mahmoud (1987), Ibrahim (1990) and Osman 

(1996) reported that the prevalence of subclinical 

mastitis increased with increasing the age of animal. 

This result depends on physiological changes 

occurred in the udder in the advanced age, where the 

teat of the aged buffalo is more pendulous than in 

young animals so the risk of exposure to abrasions 

and wounds is increased which is leading to increase 

of infection rate.  

 

Concerning the bacteriological examination of the 

collected milk samples, it was found that coagulase 

positive S. aureus (45.77%) was the predominant 

isolated pathogen either alone or synchronized with 

other microorganisms, followed by S. 

agalactiae (21.13%) and E. coli (4.22%). Such 

results confirmed results previously published 

by Poutrel (1983) who concluded that Staphylococci 

and Streptococci causes 90% of bovine mastitis. 

Conversely, the offered results by El-Khodery and 

Osman (2008) in Kafr El-Sheikh Governorate, 

Egypt, elucidated that coliform was detected 

(80.35%) in the bacteriologically examined 

buffaloes and they could isolate Klebsiella 

pneumoniae (35.5%), E. coli (24.4%) and mixed 

infections with both of them (40%). They also 

indicated that the isolation rate of S. aureus from 

buffaloes with mastitis reached up-to 12.5% 

followed by Streptococcus uberis (5.4%), and 

Streptococcus agalactiae (1.8%). The authors also 

added that the examined buffaloes were bred in 

localized farms with bad sanitary measures 

particularly drainage of waste products and manures. 

Their results may suggest that environmental 

mastitis in buffaloes that kept in farms is more 

prevalent than contagious mastitis. However, El-

Balkemy et al. (1997) corroborated that S. aureus 

was one of the most prevalent bacteria in subclinical 

mastitis of milk-producing animals with manual 

milking and this may return to milker’s hands which 

consider the main tool in distribution of 

microorganisms from teat to teat and from animal to 

another, in addition to lack of hygiene measures. In 

villages, farmers yield their buffaloes manually due 

to the low income.  

 

Moreover, the obtained bacteriological results also 

indicated that the less frequently isolated 

Trueperella pyogenes from the diseased buffaloes 

with mastitis may reflects the suppurating nature of 

infection and explains the yellowish coloration of 

some milk secreted milk of the examined diseased 

buffaloes with mastitis. Trueperella pyogenes is pus-

producing pathogen causing suppurative mastitis of 

dairy cows and buffaloes during the lactation and 

dry seasons particularly at the warm months 

(Andrews et al., 1992; Zaitoun 2008, Jingar et al., 

2014 and Ishiyama et al., 2017). 

 

 

Regarding the sensitivity test of the main mastitis 

pathogens isolated from clinical and/or subclinical 

mastitis cases revealed that Staphylococcus aureus 

were sensitive to Amoxicillin. Enrofloxacillin and 

ciprofloxacillin (fluoroquinolones) had strong 

inhibitory effects on tested strains. Fifty percent of 

tested strains of SA were penicillin resistant. The 

same result obtained with oxytetracycline. The 

tested strains of S. aureus, Streptococcus agalactiae 

and Arcanobacterium pyogenes were sensitive to 

amoxicillin, cephoperazone but E.coli were resistant. 

Similar antibiogram pattern was reported by Akram 

et al. (2013) which revealed that Penicillin was 

found to be least effective antibiotic against bacterial 

isolates but enrofloxacin, norfloxacin and 

gentamycin proved to be the most effective 

antimicrobials against mastitis causing bacteria. And 

Mustafa et al. (2011) said that the disease was found 

to be highly sensitive to ciprofloxacin. Conversely, 

Hameed et al. (2008) found that amoxicillin was the 

least effective. 

 

On the current work, the identification of S.aureus 

isolates was performed conventionally and with 

PCR method. Brakstad et al. (1992) have developed 

a PCR assay specific for S. aureus by targeting the 

nuc gene coding for staphylococcal thermonuclease. 

This assay was to be suitable for diagnostic purposes 

(Abd-El-Razik et al., 2010) and this method was 

used in this study for identification S. aureus isolates 

which gave nuc gene; amplicon 270-bp that was 

https://scialert.net/fulltextmobile/?doi=ajava.2012.454.476#147745_ja
https://scialert.net/fulltextmobile/?doi=ajava.2012.454.476#5131_con
https://scialert.net/fulltextmobile/?doi=ajava.2012.454.476#5131_con
https://scialert.net/fulltextmobile/?doi=ajava.2012.454.476#118284_ja
https://scialert.net/fulltextmobile/?doi=ajava.2012.454.476#770841_ja
https://scialert.net/fulltextmobile/?doi=ajava.2012.454.476#770841_ja
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjSmKuZiLbcAhVJa1AKHZigD2QQFggtMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FTrueperella_pyogenes&usg=AOvVaw2ySB5K7UVDfdoQsWjw3rm6
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwjSmKuZiLbcAhVJa1AKHZigD2QQFggtMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FTrueperella_pyogenes&usg=AOvVaw2ySB5K7UVDfdoQsWjw3rm6
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amplified from the genomic DNA of S. aureus 

(figure 2). Eight S.aureus isolates (Lanes 4-11) gave 

positive results. The obtained results agreed with the 

result reported by (Ali and Mahmoud, 2016) who 

used the same method for identification S. aureus 

isolates which gave nuc gene; amplicon 276-bp. 21 

S. aureus isolates were positive by PCR.  

 

In conclusion, Staphylococcus aureus is an 

outstanding mastitogen of buffaloes and early 

detection considers a crucial goal in control. The 

infection rate with mastitis was peak at the 3th and 

4th lactation seasons. Therapeutic trial concluded that 

Staphylococcus aureus is notorious pathogen and 

shedding pattern of that pathogen is intermittent. 

PCR is a valuable fast test for detection of 

mastitogens than culture techniques but it is still 

precious practically. 
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الات إلتهاب الضرع السريري والإكلينيكي حالكشف التقليدي والجزيئي عن المكور العنقودي الذهبي داخل الضرع في 

 للجاموس مع إجراء تجربة علاجية ميدانية 

 

 رضوى حارث ،الصغير عمران  ،عادل السيد  ، أحمد زيتون
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فري  لتهرا  الرروا الي ري او الررا واب لاالمسرب يبكان الهدف من العمل المقدم قياس معدل إنتشار عدوى الميكروو  العققري ا الر  

ققيررج والرررا فتوررتيدام   ميكرروو  علررم المسررتقبتاص الياكررج فرر للعرردأ امرراكن فمةافرررج ورري اا ورلررل فررالةوو التقليدلررج و رري عرر ل ال

ان معدل انتشار الميكوو  في كرل ارالاص التهرا  الرروا خلال فتوأ البةث . وقد ا رح البيياوجيا الج لئيج فت اعل البلموأ المتسلسل 

. االرج 380إختبار كالي يرنيا وعد  م % علم التيالي من الجاميس الميتبو اكليقيكيا و ف 25.84% و  10.52را وا والي ي كان ال

ولشيا. وقد لريا  ان معردل التهرا  الرروا شيللإي وميكوو  ان وائدا ولت ي فعده الميكوو  السبةوان الميكوو  العققي ا ال  بي كا

كروو  يان الم في الجاميس ل  ا   درلجيا ف لا أ مياورم الةليرب لالعمروم يرم لقرل فعرد رلرل  ردرلجيا ف لرا أ العمرو. واوةرة  الدراورج

% مررن العتررواص  50.. وان  الاميكسيسرريللين المقتررون فررالكلافييلين % اساورريجم لموكررب 85لرو  ررتيو يرردلد العققرري ا الرر  بي كرران 

مةاولرج علاجيرج فالاميكسيسريللن   عقراراص اخروى.  ر ا وقرد اجولرو ر  نسربج المقاومرج مر    قد   راالمع ولج كان  مقاومج للبقسيلين و

واجملر  ارالاص مرن الجراميس الم را   10فري مرج الةيريان ومقا أوزلرا عقرار الةيريا التدعيم لالكلافييلين م  ا ولج مساعدأ مقتون ف

لأكتشاف  مواال المبكوأالقتائج ان فشل العلاا لكين وببه  تخو الةالج الموةيج لإلتها  ةوا ظا وام وان العلاا لكين فعالا في ال

السو من   اعل البلموأ المتسلسل ان اختبار وفي الكشف عن الموض لكين فعالا روا لللتها  لإوعليه فإن ال ةص الدورا الاكافج. 

في االج ولبيج نتائج الع ل ايث ان إفواز عن الميكووفاص ساعد في الكشف لوالمسبب طوو الع ل التقليدلج في الكشف عن الميكوو  

 لةعا ممرا لري ا الرم عردم الاعتردا  فةروو العر متقلتها  الروا الي ي كان إ  فافي لبن الجاميس الم الميكوو  العققي ا ال  بي 

 مق و أ. 
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