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Staph aureus in dairy cows 

• Mastitis is a major production disease of dairy cows and leads to high 

antibiotic use in dairy farms 

• S. aureus is responsible for <10% but is a serious problem due to 

recurrent nature and high somatic cell counts 



Mechanisms of methicillin resistance 

• Shortly after appearance of penicillin resistant strains emerged which 

produced penicillinase 

• Shortly after introduction of penicillinase resistant beta-lactams 

antibiotics (new penicillin type drugs, such as methicillin) were 

developed, MRSA appeared (1961) 

• Penicillins binds to cell wall synthetic enzyme and disables it 

• Penicillin target is PBP2 (penicillin binding protein 2) 

• MRSA produce a replacement PBP (PBP2a) encoded by a gene called 

mecA 

• low affinity for penicillins, i.e. more resistant 



MRSA ID agar (chromogenic) 



LGA251 MSSA 



A new livestock associated MRSA 

• Variant methicillin resistance gene, mecC 

• First discovered in a dairy farm 

• Subsequently found to have a wide distribution in man and animals 
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mecC-MRSA found in multiple host species across Europe  
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Outbreak investigations 

+ Extra PhiLGA251 

phage 

(Bovine Phage ?) 

- Lost ϕSa8 phage 



Livestock associated MRSA: ST398 

• First encountered in the Netherlands 

• Unusual MRSA noticed in people from farms 

• Subsequently found in farm animals 

• Pigs initially, but also veal calves, poultry & others 

• Conventional mecA gene (the resistance gene) 

• Few problems in farm animals but a problem in man 

• Provides reservoir of MRSA 

• Increases carriage rates (and disease) in risk population 



In UK first found in dairy farms 



Subsequently in pigs 
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ST398 & other MRSA in the UK dairy herd 

Blue ST398 

Green CC22 

Red CC1 

LA ST398 lineage: 

 

ϕSa3 phage negative - 

contains chp, scn and sak 

(human virulence factors) 

 

lukF/S negative  

 

tetM positive 

 



Last month’s results 

• Preliminary results from 3 dairy farms 

• Testing of individual cow samples 

• Identification of MRSA and MSSA 

• All clinically normal 

• 2 farms were known to have had a mecC MRSA 

• 1 farm was a negative control 
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15360_1#66 Bo-Farm H-465RL W ST130 mecC

15056_5#71 Bo-Farm H-478 RR ST45 mecA

15731_5#62 Bo-Farm B-025FL A ST97 mecA

15360_1#57 Bo-Farm H-235RL A ST45 mecA

15731_5#87 Bo-Farm B-132RR C ST130 mecC

15360_1#55 Bo-Farm H-226FL ST45 mecA

15056_5#8 Bo-Farm H-226 FL ST45

15360_1#53 Bo-Farm C-215RL CB ST151 MSSA

15056_5#27 Bo-Farm H-279 FR B ST130 mecC

15056_5#36 Bo-Farm H-427 RL ST45 mecA

15056_5#43 Bo-Farm H-435 RL ST45 mecA

15056_5#32 Bo-Farm H-326 FL ST45 mecA

15056_5#42 Bo-Farm H-433 RR ST425 mecC

15731_5#76 Bo-Farm B-075FR A ST22 mecA

15056_5#56 Bo-Farm H-455 RR ST130 mecC

15360_1#70 Bo-Farm H-492 RL C ST130 mecC

15056_5#55 Bo-Farm H-455 RL ST45 mecA

15056_5#57 Bo-Farm H-456 FR ST425 mecC

15731_5#89 Bo-Farm B-152FR C ST130 mecC

15731_5#65 Bo-Farm B-029RR A ST97 mecA

15056_5#70 Bo-Farm H-478 RL ST425 mecC

15056_5#12 Bo-Farm H-236 FR ST425 mecC

15056_5#25 Bo-Farm H-279 FR ST130 mecC

LGA251

15731_5#91 Bo-Farm B-162RL C ST130 mecC

15056_5#31 Bo-Farm C-314 FL CB ST151 MSSA

15731_5#72 Bo-Farm B-055FR SA ST1074 MSSA

15056_5#66 Bo-Farm H-478 FL ST425 mecC

15056_5#86 Bo-Farm H-515 RL C ST130 mecC

15056_5#81 Bo-Farm H-515 FL ST130 mecC

15056_5#62 Bo-Farm H-465 RR ST130 mecC

15731_5#61 Bo-Farm B-023FL A ST97 mecA

15056_5#53 Bo-Farm H-451 RL ST151 MSSA

15731_5#88 Bo-Farm B-150RR C ST130 mecC

15731_5#95 bulk milk-Farm B-BT 12 C ST425 mecC

15056_5#49 Bo-Farm H-443 RL ST130 mecC

15731_5#68 Bo-Farm B-041RL A ST97 mecA

15056_5#73 Bo-Farm H-492 RL ST45 mecA

15056_5#44 Bo-Farm H-442 FR ST45 mecA

15360_1#60 Bo-Farm H-262 FL ST130 mecC

15731_5#63 Bo-Farm B-025RL A ST6 MSSA

15056_5#68 Bo-Farm H-478 FL ST425 mecC

15360_1#64 Bo-Farm H-515RL C ST130 mecC

15731_5#67 Bo-Farm B-035RR A ST97 mecA

15056_5#19 Bo-Farm H-262 RL ST130 mecC

15056_5#88 Bo-Farm H-515 RR ST45 mecA

15731_5#75 Bo-Farm B-066FR SA ST1074 MSSA

15360_1#67 Bo-Farm H-452FR A ST45 mecA

15360_1#56 Bo-Farm H-230fFL A ST425 mecC

15056_5#35 Bo-Farm C-35 RL CB ST151 MSSA

15056_5#51 Bo-Farm H-446 RR ST425 mecC

15056_5#59 Bo-Farm H-465 FL ST45

15056_5#18 Bo-Farm H-262 FL ST151 MSSA

15731_5#84 Bo-Farm B-127RL C ST130 mecC

15731_5#71 Bo-Farm B-046RL A ST97 mecA

15056_5#10 Bo-Farm H-235 RL ST45 mecA

15731_5#83 Bo-Farm B-126RR C ST130 mecC

15360_1#63 Bo-Farm H-515 RL PUR ST130 mecC

15056_5#40 Bo-Farm H-430 FL ST45 mecA

15360_1#65 Bo-Farm H-515 FR A ST130 mecC

15056_5#20 Bo-Farm H-263 RL ST45 mecA

15731_5#85 Bo-Farm B-131FR SA ST1074 MSSA

15056_5#37 Bo-Farm H-428 RL ST45 mecA

15056_5#29 Bo-Farm H-286 FL ST45 mecA

15056_5#82 Bo-Farm H-515 FR ST130 mecC

15360_1#61 Bo-Farm H-515RL A ST45 mecA

15731_5#77 Bo-Farm B-080FL A ST97 mecA

15056_5#13 Bo-Farm H-244 RR ST? mecC

15731_5#64 Bo-Farm B-026FR SA ST1074 MSSA

15360_1#58 Bo-Farm H-236FR ST130 mecC

15731_5#90 Bo-Farm B-156FR SA ST1074 MSSA

15731_5#94 bulk milk-Farm B-BT 4 C ST425 mecC

15056_5#87 Bo-Farm H-515 RL P ST130 mecC

15731_5#73 Bo-Farm B-056RL B C ST425 mecC

15056_5#46 Bo-Farm H-442 RL ST45 mecA

15056_5#79 Bo-Farm H-507 RL ST45 mecA

15731_5#66 Bo-Farm B-030RL A ST97 mecA

15731_5#93 bulk milk-Farm B-BT 2 C ST425 mecC

15056_5#22 Bo-Farm H-268 FR ST425 mecC

15056_5#65 Bo-Farm H-477 RR ST425 mecC

15731_5#86 Bo-Farm B-132RL C ST130 mecC

15731_5#79 Bo-Farm B-086RL A ST97 mecA

15056_5#17 Bo-Farm C-25 RL CB ST130 mecC

15731_5#70 Bo-Farm B-046FR A ST97 mecA

15731_5#69 Bo-Farm B-046FL A ST97 mecA

15056_5#77 Bo-Farm H-495 RL ST45 mecA

15056_5#24 Bo-Farm H-276 FL ST45 mecA

15731_5#74 Bo-Farm B-056RR PB C ST425 mecC

15731_5#80 Bo-Farm B-097FL C ST130 mecC

15360_1#69 Bo-Farm H-443 RL C ATY ST130 mecC

15056_5#84 Bo-Farm H-515 RL ST45 mecA

15360_1#68 Bo-Farm H-245FR C ST425 mecC

ST425 mecC MRSA 

Farm B 

Farm C 

Farm H 

ST130 mecC MRSA 

Farm B 

Farm C 

Farm H 

ST45 mecA MRSA 

Farm H 

ST151 MSSA 

Farm B 

Farm C 

Farm H 

ST97 mecA MRSA 

Farm B 

ST22 mecA MRSA 

Farm B 



Conclusions 

• Both ST398 and mecC MRSA provide examples of agricultural 

reservoirs of AMR that enter the human population 

• It is highly likely that use of antimicrobials on farms provides a selective 

advantage to MRSA 

• Highly productive husbandry systems 

• Increased endemic infectious disease 

• Increased use of antibiotics 

• LA-MRSA do not present a large threat to human or animal health at the 

moment … 
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