
 The presence of zoonotic MDR bacteria in animals is a proven fact and therefore represents a danger to public health, animal health and the environment .
 The two most important ways of acquiring MDR bacteria are through contaminated food and by direct contact with animals.
 We must educate doctors, veterinarians, farmers, etc. of the importance of prudent and rational use of antibiotics.
 We must promote the concept of "One Health" since human health is connected with animal health and the environment.
 The emergence of antimicrobial resistances is a multifactorial problem that requires of a holistic approach and a multidisciplinary assessment.
 In human medicine, major causes of MDR microorganisms are: abuse/use of antimicrobials in the community, hospitals and other healthcare settings and the self-medication.

1. INTRODUCTION
Infectious diseases have represented a threat to human and animal health through history, being an important cause of morbility and mortality in both groups. The introduction of
antimicrobial agents in the 1930s revolutionized human medicine decreasing the rates of mortality and morbility caused by bacterial diseases. However, it was quickly found that bacteria
could become resistant to these drugs, and before the introduction of a new drug, resistant strains emerged (Scott, 2009). The emergence and spread worldwide of multi-drug resistant
(MDR) microbials to conventional antimicrobial treatments is becoming a major global health problem, affecting all levels of health: human, veterinary and environmental (Chambers, 2009).
Livestock and foods of animal origin are discussed to be the main reservoir, but another cofactor for the increase of these MDR bacteria in the community may be the selective pressure
induced by antibiotic use in hospitals and outpatient treatment (Dahms et al.,2014).

2. OBJECTIVES
Provide a general knowledge of the antimicrobial resistance concern in animal and human health. Specific objectives:
 Study the transmission routes through which humans can acquire resistant bacteria from animals
 Describe the main multidrug resistant bacteria in animals and how they can become a problem for public health
 Review the recommendations to avoid or minimize the occurrence of antimicrobial resistance .

Is the ability of a microorganism (e.g., a bacterium, a virus or a parasite) to resist the 
action of an antimicrobial agent (ECDC, 2016)

7. CONCLUSIONS

6. RECOMMENDATIONS TO AVOID OR MINIMIZE THE OCCURRENCE OF ANTIMICROBIAL RESISTANCE
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4. METHODS OF TRANSMISSION OF RESISTANT BACTERIA TO HUMANS

ESBL –producing Enterobacteriaceae

 β- lactamases are bacterial enzymes that 
inactivate β-lactam antibiotics by hydrolysis
Resistance to: 
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 Fluoroquinoles

Salmonella spp

- Poultry: 45 % of the isolates ESBL-producing.
- Swine: ↑ incidence of S. Typhimurium MDR

E. Coli

- Poultry: limited impact of broiler meat for ESBL-
E. coli transmission to humans via consumption

- Swine: possible transfer of either ESB-producing 
E. coli or plasmids between pigs and farmers

Figure 1: Routes through which bacteria can spread between animals and 
humans. Source: Nilsson, 2012

MRSA

Gram -
Resistance to: 
 Β- lactàmics
 Macrolides
 Aminoglycosides

Main aspects: 
- MRSA ST 398 is the most 

associated with livestock
- Methicillin resistance of MRSA 

is provoked by the mecA gene
- Swine is an important 

reservoir of MRSA
- SA and MRSA are facultative 

pathogens for ruminants
- Possible “humanosis” in 

companion animals

5. MAIN MULTIDRUG RESISTANT BACTERIA

Figure 2: Education as a strategy to reduce bacterial resistance

Prudent and rational use of antimicrobials:
 Disease prevention as a tool for reducing antimicrobial use
 Accurate diagnosis and antimicrobial susceptibility testing
 Justification of antimicrobial use
 Choice of an appropriate antimicrobial product and administration route
 Appropriate dosage regimen (dose level, dose interval and treatment duration)
Hygienic precautions for the control of cross-transmission of antimicrobial-resistant
microorganisms (infection control), including hand hygiene, screening, isolation, etc.

3. ANTIMICROBIAL RESISTANCE and MECHANISMES OF RESISTANCE

EDUCATION

PRESCRIBER FARMER THE PUBLIC POLITICIAN RESEARCHER

Prudent Antibiotic Use Innovative Policy Discovery of New Antibiotics

MINIMIZING ANTIBIOTIC RESISTANCE

CLOSTRIDIUM DIFFICILE

Gram + STRICT ANAEROBIC
Resistance to: 
 Cephalosporins
 Fluoroquinoles

Main aspects: 
- Main cause of nosocomial 

diarrhea in humans after use 
of antibiotics

- Only the toxin producing 
strains cause disease (CDIs) 

- Ribotype 078 is the 
predominant in pigs and calves

- Emergence of Ribotype 027 in 
humans and animals

- Isolated in pig and cattle 
carcass samples

Table 1:  Mechanisms of antibiotic resistance in bacteria

Inherent (natural) resistance Inherently resistant, e.g. outer membrane in G-, lacks of the target site or 
transport system.

Acquired resistance Modification of existing genetic material or acquisition of new genetic 
material

Vertical gene transfer Transfer of the resistance genes directly to all the bacteria’s progeny 
during DNA replication. 
A spontaneous mutation in the bacterial chromosome

Horizontal gene transfer • Transduction Bacteriophages transfer DNA between bacteria
• Transformation DNA owning to the death and lysis of another

bacterium. 
• Conjugation  transmission of small pieces of DNA (plasmids)
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