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Abstract 
Mastitis is the most important disease in dairy farms worldwide causing significant economic losses. Sixty milk samples were collected 

from mastitic cows and submitted to the laboratory for further bacteriological examinations, Staphylococcus spp. (45%), Bacillus spp. 
(22.5%), Enterobacter spp. (14.5%), Pseudomonas spp. (8%), Acinobacter spp (5%) and Micrococcus spp (5%) were found in 
bacteriological examination of all milk samples. Staphylococcus aureus was the most prevalent among Staphylococci isolates (45%), 
followed by Staphylococcus intermedius (22%), Staphylococcus warneri (11%), Staphylococcus hyicus (11%), Staphylococcus 
chromogenes (11%) and Staphylococcus lentus (11%) Also Bacillus spp were found to be: Bacillus alvei (40%) Bacillus thermophilus 
(20%), Bacillus coagulans (20%) and Bacillus firmus (20%). Sensitivity tests were conducted using 12 different antibiotics including 
Tetracycline and Gentamicin. The sensitivity was determined for each antibiotic by using disc diffusion technique according to Kirby–
Bauer method. The isolated bacteria were highly sensitive to Ciprofloxacin, Ifovluxtsen, Linezolid, Gentamicin and they were found to be 

resistant to Cloxacillin, Cephalexin, followed by Tetracycline, Lincomycin. Roxithromycin. This study showed that the most causative 
agent of mastitis in south Khartoum is Staphylococcus aureus. Hygienic practices procedure in dairy farm must be sustainable to reduce 
this disease and to be aware about the suitable antibiotics to be used using antibiotic sensitivity test. The present study was designed to 
investigate the sensitivity of different antibiotics against bacteria isolated from suspected mastitic cows in dairy farms in south Khartoum, 
Sudan.  
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Introduction 
Mastitis is the inflammatory disease of mammary glands of 

ruminants which may cause partial or full damage to udder 

leading to permanent blocking of milk ducts. It is the most 

common reason for the use of antimicrobials in dairy 

cows.1,2 Antimicrobials have been used to treat mastitis for 

more than fifty years, but consensus about the most 

efficient, safe, and economical treatment is still lacking.3 

Gentamicin is used extensively in the management of 

acute coliform mastitis, because > 90% of coliform isolates 

are susceptible to this drug in-vitro. Intramammary 
administration of gentamicin results in minimal inhibitory 

concentrations in milk. The efficacy of intramammary 

gentamicin as a treatment for acute coliform mastitis has not 

been studied, and the amount of gentamicin that diffuses 

into plasma after intramammary infusion during an acute 

infection is unknown.4 

Tetracycline is one of the most extensively used 

antibiotics because of its relative safety, low cost, and 

broad-spectrum activity against Gram-positive, Gram-

negative bacteria, and a typical organisms such as 

Mycoplasma.5 However, therapeutic outcomes generally do 

not match the results from in-vitro susceptibility tests for 
mastitis causing pathogens, this inefficacy has been 

considered to be due to some factors such as the limited 

knowledge of pharmacokinetic properties of tetracycline in 

lactating dairy cows, decreased antibiotic activity in the 

milk phase, and the appearance of resistant bacteria.6 It is 

difficult to produce and maintain therapeutic concentrations 

in the milk with many commonly used broad-spectrum 

antimicrobials such as oxytetracycline, trimethoprim-

sulphonamide and ceftiofur.7,8 

This study was aimed to evaluate the efficacy of some 

antibiotics against different isolated bacteria from suspected 

mastitic cows in dairy farm in south Khartoum, Sudan. 

 

Materials and Methods 
Sampling 

Sixty samples were collected from suspected mastitic cows, 

clinical and chronic mastitis cases. Milk samples were taken 

under aseptic conditions and submitted to the laboratory for 
further bacteriological studies. Five ml of milk were 

collected in sterile disposable bottles. Identification and 

biochemical tests were done.9 

 

Sensitivity tests 

The sensitivity was determined by using disc diffusion 

technique according to Kirby–Bauer method.10 

Commercially prepared antibiotic disc from different 

concentrations for each antibiotic: Ampicillin/sulbactam 

(AS) 30mcg, Levofloxacin (LE) 5 mcg, Linezolid (LZ) 

30mcg, Co-Trimoxole (BA) 25mcg, Cephalexin (PR) 

30mcg, Cloxacillin (CX) 5mcg, Tetracycline (TE) 30mcg, 
Roxithromycin (RF) 15mcg, Cefotaxime (cf) 30mcg, 

Lincomycin (LM) 2mcg, ciprofloxacin (CP) 5mcg and 

Gentamycin (GM) 10mcg.  

The disks were placed onto the surface of the diagnostic 

sensitivity test medium inoculated with the isolated bacteria 

suspension. The plates were then incubated at 37ºC for 48 

hour. 
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The zones of inhibitions were measured using the 

average of diameter inhibition zone in millimeters (ADIZ). 

 

Results 
Bacteriological examination of all milk samples found the 

presence of: Staphylococcus spp. (45%), Bacillus spp. 

(22.5%), Enterobacteria spp (14.5%), Pseudomonus spp 

(8%), Acinobacter spp (5%) and Micrococcus spp (5%). 
Staphylococcus aureus, was the most prevalent among 

Staphylococci isolates (45%), followed by Staphylococcus 

intermedius (22%), as it has been shown in Fig. 1. 

Results of identification of Bacillus spp were shown in 

Fig. 2. 

 

 
Fig. 1: Percentage of types of Staphylococcus spp isolated 

from mastitic cows 

 

 
Fig. 2: Percentage of types of bacillus SPP isolated from 

mastitic cows 

 

Sensitivity test 

The inhibition zone results against different antibiotic was 

shown in table 1 and Fig. 3). All isolated bacteria were 

found to be highly resistance to Gentamycin. Tetracycline 
showed low efficacy and it had a highly percentage of 

resistant. Ciprofloxacin is the most effective antibiotic 

(100%), this result makes it the drug of choice to treat 

mastitis cases in dairy cattle.  

 

 

 

 

Table 1: Antibiotic sensitivity results against the isolated bacteria 

Drug Resistant isolates Sensitive isolates 

Ampicillin/sulbactam  E.cloacae, B.thermophilus, B.alvei, 

B.coagulans 

S.intermedius, S.warneri, S.aureus, S.hyicus, 

B.firmus  

Co-Trimoxole  E.cloacae, S.intermedius, B.firmus, 

B.thermophilus, S.chromogenes, 

B.coagulans 

S.warneri, S.aureus, S.hyicus, B.alvei 

Cephalexin  E.cloacae, B.thermophilus, B.alvei  S.intermedius, S.warneri, S.aureus, S.hyicus, 

B.firmus, B.coagulans, S.chromogenes  

Tetracycline   E.cloacae S.intermedius S.aureus 

S.hyicus B.alvei, B.thermophilus,  

S.chromogenes  

B.coagulans, S.warneri, B.firmus  

Cefotaxime  E.cloacae, S.warneri, B.firmus, 

B.thermophilus, B.coagulans 

S.intermedius S.aureus S.hyicus B.alvei, 

S.chromogenes  

Ciprofloxacin  no resistant isolates  all isolates were sensitive 

Levofloxacin    no resistant isolates  all isolates were sensitive  

Linezolid  E.cloacae, B.alvei,  S.intermedius, S.aureus, S.hyicus, S.chromogenes, 
B.thermophilus, S.warneri B.firmus, B.coagulans. 

Cloxacillin  E.cloacae, S.aureus, S.hyicus, 

B.firmus, B.thermophilus, 

B.coagulans, B.alvei 

S.intermedius, S.warneri, S.chromogenes  

Gentamicin  E.cloacae, S.hyicus.  S.aureus, firmus, B.thermophilus, B.coagulans, 

B.alvei, S.intermedius, S.warneri, S.chromogenes.  

 Lincomycin  E.cloacae, S.intermedius, S.warneri  S.aureus, S.hyicus, .firmus, B.thermophilus, 

B.coagulans, B.alvei, S.chromogenes  

Roxithromycin  E.cloacae, S.intermedius, S.aureus, 

S.hyicus, B.thermophilus, 

B.coagulans 

 B.alvei, S.chromogenes. 

S.warneri, firmus. 
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1  Ciprofloxacin 7 Tetracycline 

2  Levofloxacin 8 CO-trimoxazole 

3  Gentamycin 9 Cloxacillin 

4 Linezolid 10 Cephalexin 

5  Ampicillin/sulbactam 11 Lincomycin 

6  Cefotaxime 12 Roxithromycin 

Fig. 3: Efficacy of the antibiotics against the isolated bacteria  

 

Discussion  
In this study, Staphylococcus aureus was the most frequent 

isolated pathogen (50%). This might be attributed to the 

survival of this bacterium in variety environments. This 
result is in agreement with.11-18  

The high incidence in our study might be attributed to 

increasing of numbers of animals per farm and also due to 

the spread of resistant strains. 

While the isolation of Klebsiella spp., Enterococcus spp 

(10%)., E.coli and Enterobacter spp. is attributed to poor or 

absence of hygiene.19 The failure of sanitary programme 

help the recovery of Bacillus spp., this suggestion is 

supported by other authors.20,21 The contribution of 

Pseudomonas spp in the causation of mastitis in this study is 

in agreement with other reports.16,21 

In this study, Ciprofloxacin, Norfloxacin, Gentamicin 
and Streptomycin were found to be more effective against 

all isolated bacteria. These results are in agreement and 

supported with other report.23 While other researchers16 

found that the isolates showed the highest resistance 

towards Penicillin, Collxacillin, Clindamycin and 

Ampicillin but Chloramphenicol showed the highest 

antimicrobial activity followed by Pipercillin and 

Gentamicin. 

Sensitivity of Bacillus spp. was found to be as 70% for 

Gentamycin and 30% for Tetracycline this finding was in 

agreement with different research.21  
In previous studies,24 the sensitivity of numerous 

bacteria isolated from mastitic milk of cows to Penicillin, 

Amoxicillin and Tetracycline is in contrast to our result in 

this study. This might be due to absence of resistant strains. 

 

 

 

 

Conclusion 
It is concluded that the control of mastitis is an integrated 

procedures including, detection, identification of 

aetiological agents, proper treatment, proper sanitary 
measurements and proper veterinary services. If any of the 

above mentioned steps is overlooked this may lead to the 

spread of mastitis. 
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