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Transfer of Antimicrobial Resistance from Animals to Humans
Jacques ACAR

Universite Pierre & Marie Curie, France

The transfer of bacteria from food-animals to humans has been well established, mainly for gram-negative
bacteria: Salmonella, E.coli, Campylobacter. These bacteria are known to originate from food-animals which
is their main reservoir. In the situation of a patient infected with such bacteria, the animal origin is implied.

Salmonella, E.coli and Campylobacter can be resistant to antibiotics. The transfer of resistant strains is
part of the risk in food-borne illnesses. The increase of strains harbouring multiple resistance to antibiotics
useful for human infections recently raised a deep concern among the medical community who have urged
the development of studies aimed to limit the spread of resistant strains from animals to human. Moreover,
few studies suggest that resistance genes may spread by themselves from the original resistant clone to a
sensitive one. The transfer of resistance genes can occur between strain of different species, and is
mediated by different mechanisms.

The transfer of bacterial clones among living beings is coupled with another system of transfer which
involves resistance genes (e.g., epidemic plasmids). Follow-up of this double circulation (of resistant
bacteria and genes) has benefited from developments in molecular biology. Accurate characterization of
strains and sequences of the DNA governing the resistance traits offered new ways of understanding the

phenomenon of transfer of resistant bacteria from animals to humans.
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Currently, this phenomenon has generated an infinite number of controversies that needs to be
addressed by a large number of scientific studies. Some of the controversial subjects include:

The role of the different modes of usage of antibiotics in animals. This is critical in the emergence
and increased number of resistant strains among pathogens, commensals and environmental bacteria of
food-animals. In addition to these, a number of other issues must be considered: duration of treatment,
number of animals treated, the antibiotics concerned and the other antibiotics used at the same locale, their
stability in the environment, the bacterial species and the animal species.

The innumerable pathways which enable bacteria to spread between animals and humans and
vice versa. From the living animals to the contaminated food on the table of the consumer, there are many
opportunities for contamination and transmission. This brings into question the idea of contamination
necessarily originating from the animal reservoir, and calls for very careful studies to clarify it. Such studies
are particularly difficult when the resistance genes, rather than the strains, were tracked down.

The colonization of human beings by animal bacteria. Gram-positive organisms seems to spread
differently than gram-negative. The factors in the host specificity of bacteria are for the most part unknown.

The factors to be taken into account when trying to measure the problems by a risk analysis
study, specifically when it is applied to resistance traits. Multiple resistance raises a difficult question
since antibiotics other than those immediately concerned can be responsible for co- and cross-selection.

The information needed to asses and follow the resistance problems. This is dependent on
surveillance systems and records of the antibiotic consumption in humans and animals. Most countries
have not yet established the surveillance. Moreover, the methods of comparison and interpretation of the
results are not yet operational.

The factors which may explain an increase or a decrease in the prevalence of resistant bacteria.
These were recently investigated to determine the strength of their link to the use of a particular antibiotic.

Many other questions are raised in accordance with the concern for decreasing or containing
antibacterial resistance. Environmental ecosystems, animals and human are very intimately linked through
a bacterial circulation that we are just beginning to understand.

Specific studies, basic and applied, coupled with bacterial surveillance systems and a more responsible
use of antibiotics should generate feed-back and deliver clues. Such clues will be essential in making public
health and political decisions and in adapting and up-dating guidelines for a better protection of the
consumer and the global community.
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