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ABSTRACT

This chapter discusses antibiotic use in the livestock industry and potential ramifications for human 
health. Antibiotics are routinely administered to food animals, primarily at sub-therapeutic levels. The 
extensive use of antibiotics in global animal husbandry in quantities greater than used for humans is 
creating antibiotic resistance. There is evidence that antibiotic resistant organisms emerging in food 
animals transfer to humans through the food chain, environmental contamination, direct association with 
animals or through mobile resistant genetic elements resulting in co-resistance to other antibiotics. No 
new classes of antibiotics have been developed since the 1980s. Intensifying use of existing antibiotics 
for meat production poses new challenges for treating humans, needs to be taken seriously and dealt 
with urgently. This chapter argues that reduced meat consumption is an under-considered but essential 
part in any suite of solutions aimed at preserving the use of antibiotics for human treatment.

INTRODUCTION

Demand for animal protein for human consumption is escalating worldwide at a record pace. To meet 
this challenge, intensification of production has occurred. Contemporary intensive animal production 
processes are associated with systematic, therapeutic and non-therapeutic use of antibiotics to control 
infectious diseases or to promote efficient production. Antibiotic use in meat production is likely to pose 
new challenges for treating human illness and infections. There is an increasingly likely possibility of 
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a post-antibiotic world where bacterial infections, now largely treatable, become the life-threatening 
scourges they once were. Antibacterial resistance is becoming a “ ticking time bomb in our midst, which 
needs to be taken seriously and urgently dealt with (HAIAP & TWN, 2013, p. 2).

This chapter describes the potential impending international crisis of antimicrobial resistance in 
relation to increasing meat consumption. It argues for the urgent need to take action through reducing 
both, meat consumption and antibiotic use.

ANTIBIOTIC USE

Before we engage with the threats posed by the wide application of antibiotics, it is useful to define some 
of the terms used in this chapter. This is followed by a brief history of the antibiotic era.

Terminology

For the layperson, the terminology around the use of antibiotics may be unclear. Antibiotics are defined 
as substances, which can kill or inhibit the growth of bacteria and can be produced by microorganisms 
or synthetically (but still chemically related to natural versions). Antimicrobials include antibiotics as 
well as other substances (such as fungicides and disinfectants) that kill or inhibit the growth of micro-
organisms. In the medical literature the two terms are used interchangeably.

Antibiotic or antimicrobial resistance is when the targeted bacteria are no longer controlled or killed 
by the presence of antibiotics but are able to survive and even multiply. In the literature antibacterial 
or antibiotic resistance (ABR) and antimicrobial resistance (AMR) are also used synonymously. In this 
chapter we refer only to antibiotics and thus use the acronym ABR.

A Brief History of the Antibiotic Era

Antibiotics made a significant contribution to the control of infectious and bacterial diseases that for 
much of humanity’s existence were the leading causes of human mortality and morbidity. Although 
it is common belief that exposure to these substances has been confined to the modern antibiotic era, 
research reveals antibiotics have been in use since antiquity. Traces of tetracycline found in Sudanese 
human skeletal remains (from 350-550 CE) point to tetracycline-containing materials in the diets of 
these ancient peoples (Bassett, Keith, Armelagos, Martin & Villanueva, 1980; Nelson, Dinardo, Ho-
chberg & Armelagos, 2010). Although it is not clear whether these were used specifically for disease 
control, histological samples taken from late Roman period skeletal remains from the Dakhleh Oasis 
in Egypt also evidence the presence of tetracycline in the diet at that time (Cook, Molto & Anderson, 
1989). Interestingly, rates of bacterial infection documented in these two population groups were low 
(Armelagos, 1969; Cook et al., 1989). Anecdotes about red soils in Jordan historically used for their 
antibiotic-like properties in treating skin infections have led to discovering antibiotic-producing bacteria 
and concomitant antibiotic production in these soils. Traditional Chinese medicine used remedies for 
millennia based on plants containing powerful antimicrobial substances (Cui & Su, 2009) also offering 
evidence of human exposure in the pre-antibiotic era.

The modern “antibiotic era” is associated first with Paul Ehrlich and then with Alexander Flem-
ing. Ehrlich in 1904 envisaged a magic bullet that selectively targeted only disease-causing microbes 
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