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Introduction 

Public health is a field in which science meets politics to 
protect the population. Many of public health's early suc
cesses centered on the control of infectious disease out
breaks, improvement of sanitation, and provision of safe 
water supplies l

. In recent years, concern over infectious 
diseases has resurfaced and the development of antibi
otic resistance has emerged as a major public health prob
lem2• Public health is also concerned with the provision 
of an abundant, safe, and affordable food supply. The use 
of antibiotics in food animal health and production has 
contributed to the abundance, safety, and affordability of 
food in the United States3• However, the development and 
dissemination of resistance associated with the use of 
antibiotics in food animal production has led to questions 
regarding the threats and benefits such uses pose to the 
public's health4

•5 . 

Evaluating the issues 

The commercial use of antibiotics exploded in the years 
following World War II. The successful use of penicillin 
to treat wound infections during the war led to widespread 
efforts to seek and develop other antibiotics. Therapeutic 
agents were developed for both human and veterinary use. 
The first resistant pathogens were recognized during the 
1960s. These remained primarily an infection-control 
concern for hospitals until the widespread occurrence of 
vancomycin-resistant enterococci and the global spread 
of multi-drug-resistant Salmonella enterica serotype 
Typhimurium DT104 during the 1990s clearly established 
antibiotic resistance as a major emerging infectious dis
ease concern for public health2•6.7• 

A major limiting factor in evaluating the public health 
impact of the use of antibiotics in agriculture is the ab
sence of surveillance systems with the capacity to link 
human and animal populations. Public health surveillance 
represents the ongoing, systematic collection, analysis, 
interpretation, and dissemination of information for use 
in public health action to reduce morbidity and mortality 
and to improve healthR• In recent years, the active sur
veillance network for foodborne diseases (FoodNet), the 
national molecular subtyping network for foodborne dis
ease surveillance (PulseNet), and the national antimicro-

2002 Allen D. Leman Swine Conference 

bial resistance monitoring network (NARMS) have been 
developed9• However, huge gaps remain in our ability to 
track the movement of foodborne disease organisms from 
food animal populations, through the food supply and 
environment, to human popUlations. Developing compre
hensive surveillance systems is critical to understanding 
the public health impact of animal production practices. 

Mechanisms of resistance 

Increases in our understanding of the science behind the 
development and dissemination of resistance suggest that 
there are three major mechanisms of resistance that raise 
distinct issues and challenges for public health surveil
lance and control. These mechanisms and examples of 
associated resistance issues include: 

• Selection of resistant mutants. 

• example: fluoroquinolone-resistance in 
Campylobacter jejuni. 

• Mobilization of resistance genes. 

• Example: vancomycin resistance among 
enterocci. 

• Dissemination of resistant clones. 

• Example: Salmonella Typhimurium DTI04. 

During the 1990s, the Minnesota Department of Health 
identified a marked increase in the occurrence of nalid
ixic acid-resistant Campylobacter lO

• Evaluation of surveil
lance data led to a case-control study that identified for
eign travel and treatment with quinolones as significant 
risk factors for having a resistant strain. However, the case
control study did not allow for evaluation of potential food 
vehicles as sources for resistant Campylobacter. Thus, 
follow-up surveys of retail chicken products were con
ducted to demonstrate the presence of resistant 
Campylobacter on chicken and to establish, by molecu
lar subtyping, that human infections were caused by the 
same strains found on the chicken products lO

• These ob
servations strongly support a causal-if not exclusive
relationship between the use of quinolones in poultry and 
the occurrence of resistant Campylobacter in humans. 
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Vancomycin-resistant enterococci (VRE) emerged as im
portant nosocomial pathogens in the 1990s. In the United 
States, VRE developed in response to the use of vanco
mycin to treat nosocomial infections caused by erythro
mycin-resistant enterococci. As a result, VRE became 
endemic in hospitals but absent from healthy people6

. In 
contrast, in Europe, the glycopeptide antibiotic avoparicin 
was used as an antimicrobial growth promoter. Thus, VRE 
became endemic in healthy people and farm animals, and 
was also observed in hospitalized patients6

. Vancomycin
resistance genes were transferred horizontally between 
species of enterococci. 

Salmonella Typhimurium DT 104 also appears to have 
acquired its multiple resistance genes through horizontal 
gene transfer. The DTI 04 resistance genes were first seen 
in Pasteurella piscida in Asia, where they may have de
veloped in response to the use of antibiotics in aquacul
ture7

• A similar gene-cluster has also been detected in a 
strain of Salmonella Agona. However, the emergence of 
DT I 04 in the United Kingdom in the 1980s and the United 
States in the 1990s represented the widespread dissemi
nation of a clone. DTl 04 strains isolated from humans in 
the United States in 1985, 1990, and 1995 all had the same 
60m-Da plasmid and indistinguishable integron and 
pulsed field gel electrophoresis profiles7

• Widespread 
transmission of DT104 may have been facilitated by the 
use of antibiotics on farms, but its occurrence represented 
a large-scale outbreak and a missed opportunity to inves
tigate the epidemic spread of an organism that is patho
genic for both humans and animals. 

Summary 

Antimicrobial resistance has emerged as an important 
public health issue. The use of antibiotics in agriculture 
raises questions of balance in the abundance and safety 
of our food supply. Different origins and mechanisms dis
tinguish fJuoroquinolone resistance in Campylobacter 
from DTI 04. Public health control measures must address 
these differences. Trying to accomplish comprehensive 
control of the various antimicrobial-resistance problems, 
primarily through restrictions on the veterinary and agri
cultural use of antibiotics, has created an adversarial re
lationship between public health and animal production 
communities that has impeded the application of science
based control strategies I I. 
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