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Abstract 

The present study aimed to determine the prevalence of Staphylococcus aureus 
in mastitis milk from bovines. Mastitis milk samples from cattle (24) and 
buffaloes (26) were collected in and around Ludhiana. Out of 50 samples, 18 
isolates of S. aureus (10 from buffaloes and 8 from cattle) were isolated and 
identified based on cultural, morphological, and biochemical characteristics. 
The prevalence of the isolates was higher in buffaloes (55.55%) than in cattle 
(44.44%). Antibiotic susceptibility testing revealed that 44.44% of the isolates 
were resistant to more than six antibiotics, and 83.33% showed multidrug 
resistance, i.e., resistance to three or more antibiotics. 
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Introduction 

Livestock plays a crucial role in providing livelihood to small and marginal farmers in India (Aatralarasi et al., 

2021). However, infectious diseases, particularly mastitis, pose a significant challenge to the sustainability and 

growth of the dairy industry. Mastitis causes extensive financial losses for farmers, and it is notably the most 

important disease requiring attention of the dairy industry (Miller et al., 1993). Mastitis, whether caused by bacterial 

infections or injury, leads to decreased milk production as well as quality, higher veterinary expenses, and 

compromised animal welfare (Garcia, 2004). This inflammatory condition affects the mammary glands, causing 

tissue damage and changes in milk composition, often through infection via the teat canal. The udder provides an 

optimal environment for microbial growth due to favourable conditions such as temperature and nutrition. Among 

the microorganisms associated with mastitis, Staphylococcus aureus is one of the most important causative agents 

that causes both clinical and subclinical mastitis (Kour et al., 2020). S. aureus has been studied extensively because 

of its importance in all forms of mastitis in dairy cows as well as its development of antibiotic resistance 

(Kaszanyitzky et al., 2003). Mastitis control programs, based on hygiene and antibiotic therapy, recommend 

antibiotic treatment of clinical cases during lactation and of subclinical cases at drying off irrespective of the 

infectious status of the mammary gland (Oliver & Murinda, 2012). The extensive use or overuse of antibiotic 

treatment in bovine mastitis could represent a problem to public health, due to the potential emergence of resistant 

bacteria and their entrance into the food chain (White & McDermott, 2001). Therefore, there is a need to assess and 

gain insights into antibiotic resistance trends that can be used to identify challenging situations that require the 

establishment of strategic actions to ensure prudent use of antibiotics. Keeping in view of the above problem, the 

study has been designed to isolate Staphylococcus spp. from mastitis milk of cattle and buffaloes and study the 

antibiotic resistance pattern. 

Material Methods 

Isolation  

For this study, fifty mastitic milk samples were collected from cattle and buffaloes in and around Ludhiana from 

November 2022 to March 2023. The mastitis was diagnosed based on the animal's clinical indications. Milk samples 

were subjected to the California mastitis test (CMT), and those positive were subjected to isolation of bacteria. All 

the samples were inoculated initially on Mannitol Salt Agar (MSA) at 37°C for 18-24 h, and agar plates showing 

golden-yellow colonies were Gram’s stained and those appearing positive further streaked on Baird Parker Agar 

(BPA) at 37°C for 18-24 h to observe typical colonies of S. aureus. Subsequently, the isolates were examined for 

hemolysis patterns by streaking them on Blood Agar (BA) at 37°C for 18-24 h. The positive isolates were identified 

using biochemical tests, which included oxidase, catalase, citrate, indole, urease, TSI, MR-VP, and further using 

HiStaph TM Identification Kit as per the manufacturer’s instructions. 

Antibiotic Sensitivity Test 

The antibiotic sensitivity test was performed by the disc diffusion method according to the guidelines by Bauer et 

al., (1966). Bacterial culture grown in nutrient broth (equivalent to 0.5 McFarland standards) was spread evenly on 

Mueller-Hinton Agar. Various antibiotics such as penicillin-G (P10), ertapenem (ETP10), colistin (CL10), 

amoxyclav (AMC30), ceftriaxone (CTR3O), norfloxacin (NX10), oxytetracycline (O30), co-trimoxazole (COT25), 

tetracycline (TE30), gentamicin (GEN10), cefoxitin (CX30), erythromycin (E15), piperacillin (PI30), ceftazidime 

(CAZ10), nitrofurantoin (NIT200), aztreonam (AT30), trimethoprim (TR5), tylosin (TL15), ampicillin/sulbactam 

(A/S10/10), nalidixic acid (NA30), kanamycin (K30) were placed and gently pressed on the lawn of the bacteria 

using flame sterilized forceps at an equal distance of 25 mm and the plates were incubated at 37oC for 18-24 h. 

Following incubation, the zone of inhibition was measured using a measuring scale, the isolates were marked as 

sensitive, intermediate, and resistant based on the zone of inhibition as per the standard CLSI (2020) guidelines. 

Results and Discussion 

Isolation and Identification 

Out of the 50 suspected mastitis samples, a total of 18 samples showed growth on MSA. All the isolates exhibited 

mannitol fermentation on MSA, and upon staining, they appeared as gram-positive cocci arranged in clusters 
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resembling bunches of grapes. Additionally, the isolates showed black colonies surrounded by an opaque halo on 

BPA and alpha hemolysis on BA. Based on biochemical tests, all 18 isolates were identified as S. aureus. Among 

all the isolates, 44.44% (8/18) were from cattle mastitis milk and 55.55% (10/18) were from buffalo mastitis milk 

samples. S. aureus was isolated and identified in 36.0% of the mastitis milk samples, which aligned with studies 

conducted by Arshad et al., (2006), Turutoglu et al., (2006), Bendahou et al., (2008) and Nirwan et al., (2022), 

where its prevalence was recorded to be observed at 25.0%. 48.0%, 43.09%, and 40.0%, respectively. In a similar 

study by Kour (2016), it was stated that the skin of the udder and the milk from the infected gland were identified 

as the primary reservoirs for mastitis. A total of 18 S. aureus isolates, 44.44% from cattle and 55.55% from buffalo, 

were isolated and identified from mastitis milk samples. This higher prevalence of S. aureus in buffalo milk samples 

was consistent with the earlier findings of Ali et al., (2021), reporting a high incidence of sub-clinical mastitis in 

buffaloes and S. aureus as the predominant pathogen. Conversely, Sharma et al., (2015) noted a higher occurrence 

of S. aureus in both clinical and sub-clinical mastitis cases in cattle compared to buffaloes. However, further studies 

are required to substantiate these findings. 

Antibiotic Sensitivity Test  

Antibiotic sensitivity test revealed resistance to aztreonam (100%), colistin (66.66%), nalidixic acid, and 

ceftazidime (61.11%). However, these findings do not align with the report of Khesar et al., (2008) in which 

resistance to colistin was observed to be 26.06%, whereas it was much higher in our case. Intermediate resistance 

was observed against tylosin and nalidixic acid (38.88%), ceftriaxone, erythromycin, ertapenem, ceftazidime 

(22.22%), gentamicin and kanamycin (16.66%), tetracycline and norfloxacin (5.55%). However, sensitivity was 

observed for amoxiclav, co-trimoxazole (100%), norfloxacin (94.44%) nitrofurantoin, oxytetracycline (88.88%), 

tetracycline, gentamicin, piperacillin (83.33%) and erythromycin and trimethoprim (77.77%) (Table 1) consistent 

with the findings of Stephan et al., (2001), Eswaran et al., (2011) and Hoque et al., (2022) reporting higher 

susceptibility to erythromycin. Looking into the data, it was also observed that 44.44% of the S. aureus isolates 

were resistant to more than six antibiotics tested, and multidrug resistance (resistance to three or more antibiotics) 

was observed in 83.33% of the isolates. Resistance to the highest number of antibiotics (11) was exhibited by a 

single isolate (S8), whereas resistance to seven antibiotics was exhibited simultaneously by 27.77% of the isolates.  

Table 1 - Staphylococcus aureus isolates antibiotic sensitivity to different antibiotics 

Antibiotics (Conc) Resistance Per cent 

(No. of isolates) 

Sensitive Per cent 

(No. of isolates) 

Intermediate Per cent 

(No. of isolates) 

Penicillin-G (P 10) 50(9) 50(9) 0(0) 

Ceftriaxone (CTR 3O) 5.55(1) 72(13) 22(4) 

Ertapenem (ETP 10) 80(9) 27.77(5) 22.22(4) 

Colistin (CL10) 66.66(12) 33.33(6) 0(0) 

Amoxyclav (AMC 30) 0(0) 100(18) 0(0) 

Norfloxacin (NX10) 0(0) 94.44(17) 5.55(1) 

Oxytetracycline (O30) 11.11(2) 88.88(16) 0(0) 

Co-trimoxazole (COT 25) 0(0) 100(18) 0(0) 

Tetracycline (TE 30) 11.11(2) 83.33(15) 5.55(1) 

Gentamicin (GEN10) 0(0) 88.88(16) 11.11(2) 

Cefoxitin (CX 30) 27.77(5) 72.22(13) 0(0) 

Erythromycin (E15) 0(0) 77.77(14) 22.22(4) 

Piperacillin (PI 30) 16.66(3) 83.33(15) 0(0) 

Ceftazidime (CAZ 10) 61.11(11) 16.66(3) 22.22(4) 

Nitrofurantoin (NIT 200) 0(0) 94.44(17) 5.55(1) 

Aztreonam (AT 30) 100(18) 0(0) 0(0) 

Trimethoprim (TR 5) 22.22(4) 77.77(14) 0(0) 

Tylosin (TL15) 16.66(3) 44.44(8) 38.88(7) 

Ampicillin/Sulbactam (A/S10/10) 50(9) 50(9) 0(0) 

Nalidixic acid (NA 30) 61.11(11) 0(0) 38.88(7) 

Kanamycin (K30) 38.88(7) 44.44(8) 16.66(3) 
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The isolates in the current study exhibited multidrug resistance. Dairy farms widely use antimicrobials, not only for 

treating diseases but also for preventive measures, such as blanket dry cow antibiotic therapy in mastitis control 

programs. This approach involves administering antibiotics to all cows regardless of the presence of intramammary 

infections, which can contribute to the selection and spread of resistant organisms (Saini et al., 2012).  

Penicillin G and ertapenem showed a resistance rate of 50%, which is consistent with the observations of Bendahou 

et al., (2008), in which 50% of isolates were resistant to penicillin. Penicillin, along with other beta-lactams, has 

been extensively used in dairy farms for over 50 years, both as a therapeutic agent for lactating cows and as a 

therapeutic and prophylactic treatment for dry cows (Page & Gautier, 2012). Beta-lactam antibiotics are some of 

the most commonly used medications for dairy cattle globally, too (Stevens et al., 2016). Thus, the widespread use 

of penicillin and other beta-lactams for the prevention and treatment of mastitis could contribute to the development 

of resistance in S. aureus isolates.  

Kanamycin was resistant in 38.88% isolates, which was similar to a study conducted by Zhang et al., (2016). While 

cefoxitin showed a resistance rate of 27.77%, which is almost comparable to the findings of Xavier et al., (2017), a 

study in which only 15.38% resistance was seen against cefoxitin. Tetracycline and oxytetracycline had a resistance 

rate of 11.11%, and this aligns with the resistance pattern noted in a study by Gianneechini et al., (2002) and Rabedo 

et al., (2005) against tetracycline. However, none of the isolates demonstrated resistance to gentamicin, a finding 

consistent with the report of Stephan et al., (2001) and Eswaran et al., (2011), in which all the isolates of S. aureus 

were susceptible to gentamicin. Maximum intermediate resistance was seen against tylosin and nalidixic acid 

(38.88%). This finding also supports the study conducted by Salauddin et al., (2020). Similarly, cefoxitin and 

ceftriaxone exhibited equal sensitivity rates of 72.22%. This finding also supports the earlier observations of Peles 

et al., (2007) and Hoque et al., (2022) in which the isolates were susceptible to cefoxitin. Thus, from the study, it 

was concluded that judicious use of antibiotics to prevent mastitis should be encouraged to prevent the development 

of antibiotic resistance, and continuous antibiotic sensitivity tests to be performed on mastitis-causing isolates to 

chalk out effective strategies to combat mastitis and help in the control of antibiotic resistance. 

Conclusion 

The study identified 18 S. aureus isolates from 50 mastitic milk samples based on colony morphology and 

biochemical test. Higher prevalence of S. aureus isolation was noted in buffaloes (55.55%) compared to cattle 

(44.44%). It was observed that many isolates demonstrated multidrug resistance to several commonly used 

antibiotics.  

Contribution by Authors 

All the authors contributed equally to writing the manuscript. The final manuscript was read by all authors and 

consented to publication.  

Conflict of Interests  

There is no conflict of interest.  

Publisher Disclaimer 

IJLR remains neutral concerning jurisdictional claims in published institutional affiliations. 

References 

1. Aatralarasi S., Dhaliwal L.K., Kingra P.K., Jain Gourav. (2021). Prediction of Future Milk Production Trend 

in India and Central Punjab. Journal of Animal Research, 11(6), 1051-1058 

2. Ali, T., Kamran, Raziq, A., Wazir, I., Ullah, R., Shah, P., Ali, M. I., Han, B., & Liu, G. (2021). Prevalence of 

mastitis pathogens and antimicrobial susceptibility of isolates from cattle and buffaloes in northwest of 

Pakistan. Frontiers in Veterinary Science, 8. 

3. Arshad, M., Muhammad, G., Siddique, M., Ashraf, M., & Khan, H. A. (2006). Staphylococcal mastitis in 

bovines and some properties of staphylococcal isolates. Pakistan Veterinary Journal, 26(1), 20–22.  



International Journal of Livestock Research, 15 (3), 8-13      NAAS Score – 4.31 

12 

 

 

International Journal of Livestock Research 

4. Bauer, A. W., Kirby, W. M., Sherris, J. C., & Turck, M. (1966). Antibiotic susceptibility testing by a 

standardized single disk method. American Journal of Clinical Pathology, 45(4), 493–496. 

5. Bendahou, A., Lebbadi, M., Ennanei, L., Essadqui, F. Z., & Abid, M. (2008). Characterization of 

Staphylococcus species isolated from raw milk and milk products (lben and jben) in North Morocco. Journal 

of Infection in Developing Countries, 2(3), 218–225. 

6. Eswaran, M. A., Poorni, K. E., Sukumar, K., Malmarugan, S., Manikandan, A., & Geethanjali, S. (2011). 

Detection of virulent gene for nuclease (nuc) in Staphylococcus aureus isolated from subclinical mastitis. 

Indian Journal of Field Veterinarians, 7(1), 17–20.  

7. Garcia, A. (2004). Contagious vs. environmental mastitis. SDSU Extension Extra Archives. 126, 2. 

https://openprairie.sdstate.edu/extension_extra/126 

8. Gianneechini, R. E., Concha, C., & Franklin, A. (2002). Antimicrobial susceptibility of udder pathogens 

isolated from dairy herds in the west littoral region of Uruguay. Acta Veterinaria Scandinavica, 43, 31–41.  

9. Kaszanyitzky, É. J., Jánosi, S., Egyed, Z., Ágost, G., & Semjén, G. (2003). Antibiotic resistance of 

staphylococci from humans, food and different animal species according to data of the Hungarian resistance 

monitoring system in 2001. Acta Veterinaria Hungarica, 51(4), 451–464.  

10. Hoque, M. N., Talukder, A. K., Saha, O., Hasan, M. M., Sultana, M., Rahman, A. A., & Das, Z. C. (2022). 

Antibiogram and virulence profiling reveals multidrug resistant Staphylococcus aureus as the predominant 

aetiology of subclinical mastitis in riverine buffaloes. Veterinary Medicine and Science, 8(6), 2631–2645. 

11. Khesar, R. R., Karpe, A. G., & Bhonsle, A. V. (2008). Efficacy of various antibiotics against Staphylococci 

isolated from milk and fishes. Indian Journal of Comparative Microbiology, Immunology and Infectious 

Diseases, 29(1 & 2), 67–68.  

12. Kour, G. (2016). Studies on antibiotic resistance genes among bacterial isolates causing mastitis in dairy 

animals (M.V.Sc. Thesis). Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India. 

13. Kour, G., Chandra, M., Kaur, G., Narang, D., & Gupta, D. K. (2020). A simple modification in the DNA 

extraction process to extract good quality bacterial DNA from milk. Indian Journal of Animal Sciences, 90(4), 

525–529 

14. Miller, R.H., Paape, M.J., Fulton, L.A. and Schutz, M.M. (1993) The Relationship of Milk Somatic Cell Count 

to Milk Yields for Holstein Heifers after First Calving. Journal of Dairy Science, 76, 728-733. 

15. Nirwan, A., Shekhawat, M., Vyas, J., Kataria, A., & Pannu, U. (2022). Antibiotic resistant pattern of 

Staphylococcus aureus isolates from various sources. Veterinary Practitioner, 23(2), 292–295. 

16. Oliver, S. P., & Murinda, S. E. (2012). Antimicrobial resistance of mastitis pathogens. Veterinary Clinics of 

North America Food Animal Practice, 28(2), 165–185. https://doi.org/10.1016/j.cvfa.2012.03.005 

17. Page, S., & Gautier, P. (2012). Use of antimicrobial agents in livestock. Revue Scientifique Et Technique De 

L OIE, 31(1), 145–188.  

18. Peles, F., Wagner, M., Varga, L., Hein, I., Rieck, P., Gutser, K., Kereszturi, P., Kardos, G., Turcsanyi, I., Beri, 

B., & Szabo, A. (2007). Characterization of Staphylococcus aureus strains isolated from bovine milk in 

Hungary. International Journal of Food Microbiology, 118, 186–193.  

19. Rabedo, R. F., Souza, C. R. V. M., Dyarte, R. S., & Lopes, R. M. M. (2005). Characterization of 

Staphylococcus aureus isolate recovered from bovine mastitis in Rio-de Janeiro, Brazil. Journal of Dairy 

Science, 88, 3211–3219.  

20. Saini, V., McClure, J., Scholl, D., DeVries, T., & Barkema, H. (2012). Herd-level association between 

antimicrobial use and antimicrobial resistance in bovine mastitis Staphylococcus aureus isolates on Canadian 

dairy farms. Journal of Dairy Science, 95(4), 1921–1929.  

21. Sharma, L., Verma, A. K., Kumar, A., Rahat, A., Neha, & Nigam, R. (2015). Incidence and pattern of 

antibiotic resistance of Staphylococcus aureus isolated from clinical and subclinical mastitis in cattle and 

buffaloes. Asian Journal of Animal Sciences, 9(3), 100–109.  

22. Stephan, R., Annemuller, C., Hasan, A. A., & Lammler, C. H. (2001). Characterization of enterotoxigenic 

Staphylococcus aureus strains isolated from bovine mastitis in north-east Switzerland. Veterinary 

Microbiology, 78, 373–382.  

23. Stevens, M., Piepers, S., Supré, K., Dewulf, J., & De Vliegher, S. (2016). Quantification of antimicrobial 

consumption in adult cattle on dairy herds in Flanders, Belgium, and associations with udder health, milk 

quality, and production performance. Journal of Dairy Science, 99(3), 2118–2130.  

24. Turutoglu, H., Epcelik, S., & Ozturk, D. (2006). Antibiotic resistance of Staphylococcus aureus and 

coagulase-negative staphyloccocci isolated from bovine mastitis. Bulletin of the Veterinary Institute in 

Pulawy, 50, 41–45.  

25. White, D., & McDermott, P. (2001). Emergence and transfer of antibacterial resistance. Journal of Dairy 

https://openprairie.sdstate.edu/extension_extra/126


Sandhu et al., 2025 

13 

 

 

International Journal of Livestock Research 

Science, 84, E151–E155. 

26. Xavier, A. R. E. O., Almeida, A. C., Souza, C. N., Silva, L. M. V., Ruas, A. X. A., Sanglard, D. A., Júnior, 

A. F. M., Oliveira, A. M. E., & Xavier, M. A. S. (2017). Phenotypic and genotypic characterization of 

Staphylococcus aureus isolates in milk from flocks diagnosed with subclinical mastitis. Genetics and 

Molecular Research, 16(2). 

27. Zhang, L., Li, Y., Bao, H., Wei, R., Zhou, Y., Zhang, H., & Wang, R. (2016). Population structure and 

antimicrobial profile of Staphylococcus aureus strains associated with bovine mastitis in China. Microbial 

Pathogenesis, 97, 103–109. 

****************** 


