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Penicillin



One health: Veterinary Health



Resistance

◦ When the dose required to kill is either
◦ Not safe to use

◦ Aminoglycosides
◦ Not physiologically possible

◦ Penicillins









Role of Rural Farmers
◦ Do farmers in a rural area know how to use antimicrobials
◦ Is there potential overuse
◦ Is food safety taken into consideration
◦ Is there high levels of resistance in faecal E. coli and Enterococcus 

in rural cattle

Mupfunya, C.R., Qekwana, D0.N. and Naidoo, V., 2021. Antimicrobial use practices and resistance in indicator bacteria in 
communal cattle in the Mnisi community, Mpumalanga, South Africa. Veterinary medicine and science, 7(1), pp.112-121.



 Number Percentage 

Aware what an antimicrobial agent is      (n=70)  

         No 69 99 

         Yes  1 1 

Could give an example of an antibiotic     0 0 

Antibiotics farmers used in the last year    (n=70)  

      Terramycin® 60 86 

       Hitet® 30 43 

Source of drugs     (n=67)  

       Corporative 23 34 

       Local animal clinic 40 60 

       Veterinarian 6 9 

       Animal health technicians 0 0 

       Villagers that sell drugs 0 0 

 



E. coli

Enterococcus
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Impact of Commercial Agriculture

Antimicrobial Year Total
02 07 08 09 10 11 12 14 15 16

Macrolides 0.0 42.9 45.4 42.1 67.9 25.0 23.4 33.7 36.5 33.3 37.0

Sulphonamides 0.0 14.9 9.0 5.1 7.1 25.0 4.2 11.6 7.1 28.0 9.1

Aminoglycosides 40.0 58.7 59.7 43.6 78.6 50.0 43.3 21.7 20.2 - 45.6

Penicillins 18.2 14.8 10.3 4.2 2.4 7.7 3.1 6.2 5.7 4.6 6.9

Tetracyclines 20.0 37.0 28.4 15.4 14.3 0.0 29.8 18.8 13.1 32.4 22.8

Fluoroquinolones 30.0 39.5 42.3 33.2 39.3 29.2 27.9 40.2 40.7 57.0 37.8

Lincosamides - 15.6 6.7 11.5 3.6 0.0 3.0 4.4 5.5 0.0 6.7

Cephalosporins 0.0 17.0 23.7 29.6 28.9 20.0 12.7 26.2 14.8 12.6 20.1

Polymixins 10.0 6.7 3.6 2.3 0.0 0.0 0.0 0.0 - - 2.6

Phenicol - - - 25.0 0.0 0.0 42.5 2.4 6.1 0.0 15.4

Total 22.5
MS Ncube, MSc(VIP), FVS





Colistin Resistance

Perreten V, Strauss C, Collaud A, Gerber D. Colistin resistance gene mcr-1 in avian-pathogenic Escherichia 
coli in South Africa. Antimicrobial agents and chemotherapy. 2016 Jun 20;60(7):4414-5.



Control
2019 

(N=122)
2020 

(N=106)
2019 

(N=112)
2020 

(N=98)
(N=17)

Classes Drug compounds
Proportio

ns (%)
Proportio

ns (%)
Proportio

ns (%)
Proportio

ns (%)
Proportio

ns (%)
Aminoglycosides Gentamicin 9.8 4.7 3.6 1 0

Ampicillin 32 37.7 39.3 36.7 11.8
Aztreonam 4.9 21.7 4.5 18.4 0
Cefotaxime 8.2 36.8 8.9 27.6 0
Ceftazidime 8.2 36.8 9.8 25.5 0

Cefepime 4.1 19.8 4.5 13.3 0
Cefuroxime 4.1 30.2 4.5 21.4 0
Meropenem 0 0 0 0 0

Amp/Sul 4.1 8.5 8.9 5.1 0
Amox/Clav 4.9 23.6 6.2 19.4 5.9
Piper/Tazo 0 0 0 0 0

Ciprofloxacin 15.6 18.9 16.1 9.2 11.8
Nalidixic Acid 47.5 43.4 33 21.4 11.8
Norfloxacin 13.1 11.3 14.3 3.1 11.8

Polymyxin Colistin 0 0 0 0 0
Tetracycline Tigecycline 0 0 0 0 0
Potentiated sulphonamide Trim/Sulf 33.6 22.6 30.4 30.6 11.8

β-lactams

β-lactam + β-lactamase inhibitors

Quinolones

Antimicrobials
Carcasses samples Environment samples

E. coli surveillance in chickens

I Hassan, PhD Study, FVS



Resistance Susceptible Resistance Susceptible

Human 88% 
(n=96)

7% 90% (n=84) 10%

Porcine 20% 
(n=89)

15% 83% (n=5) 16%

Environmental 35% 
(n=25)

35% 100% (n=9) 0%

MicroScan® Broth microdilution 
Source

Colistin susceptibility in Porcine 
E coli

Molecular epidemiology and mechanisms of colistin and carbapenem resistance in Enterobacteriaceae from 

clinical isolates, the environment and porcine samples in Pretoria, South Africa By D Bogoshi (FHS)
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Conclusion

◦ AMR is of major concern
◦ New drugs are not forthcoming
◦ Mitigation is the only solution

◦ Prudent use
◦ Prudent disposal
◦ Alternate non-microbial substances
◦ Vaccinations
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