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introduction

Any substance that inhibits the growth and replication of a bacterium or Kills it outright
can be called an antibiotic. Antibiotics are a type of antimicrobial agents designed to target
bacterial infections within the body. This makes antibiotics subtly different from the other main
kinds of antimicrobials widely used today. But in today’s common usage, the term antibiotic
is used to refer to almost any drug that attempts to rid the body of a bacterial infection. Since
diseases which have a microbial etiology often leads to a lot of distress and pain to the animal
as well as to the humans too. So, antibiotics help in mitigating these suffering and distressful
conditions and finally leading to speedy recovery and so have gained so much of focus.

The discovery of antibiotics is considered as the biggest medical advancement of the
20" century. Penicillin was the first antibiotic to be discovered in 1929. A large number of
antibiotics are available now-a-days. They have been curing infections and saving millions of
lives since World War [i. However, these one-time miracle cures, are losing their efficacy, as
microbes are developing resistance. The medical profession admits that “in the closing years
of the last century, there is an uneasy sense that micro-organisms are getting ahead”. Now there
are new super diseases that are resistant even to the most powerful antibiotics. Indiscriminate
use of antibiotics is reducing their efficacy and creating superbugs.

Primarily antibiotics have been used in the animal husbandry sector for three main
reasons viz. therapeutics, prophylactic and enhancement in performance (increasing feed
conversion ratio, growth rate or yield). With the discovery of Penicillin (natural antimicrobial)
the use of antibiotic for therapeutic purposes exhibited a significant increase. Antibiotics are

used rampantly in human as well as veterinary clinical practices. Since there are always two
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side of coin so the use of antibiotics has encouraged the growth of the resistant microbial strains
leading to an imbalance in relationships between the susceptible and resistant micro flora.
Diseases and disease causing agents that were once thought to be controlled by antibiotics are
now-a-days reported getting resistant.

Another very important reason for getting resistance in microbes is that there is
uncontrolled and indiscriminate use of antibiotics in both human and veterinary practice.
indiscriminate use of antibiotics in animal feeds is one of the prime breeding grounds for tough,
drug-resistant bacteria. Antibacterial resistance development by overuse of antibiotics,
particularly sub therapeutic use of antibiotics in food-producing animals in animal feed has
been noted down since 1972. When these resistant bacteria are passed on to people who
consume the meat, milk etc, they are exposed to diseases which will become difficult or
impossible to treat with antibiotics. These resistant bacteria escape into the surrounding
community through the air and water and cause infections in humans that do not respond to
antibiotics e.g. nitrofuran in chicken could cause a build-up of antibiotic resistance in humans.
Moreover antibiotics have often been added in low doses in the feed of the farm animals to
improve their growth and feed conversion efficiency such as in pigs, poultry and cattle and is
widely prevalent practice throughout the developing world. The WHO says more than half of
the global antibiotic production is used on farm animals. in 1949, Thomas Juke discovered that
feeding domestic animals, small amounts of antibiotics increased their growth rates. Since then
for over 50 vyears, the animal industry has been feeding different kinds of antibiotics,
particularly to the meat animals like pigs, goats, cattle and poultry. These drugs are referred to
as ‘growth promoters’. Though it has been reported that with the addition of antibiotics
enhancement in the average daily growth and feed conversion ratios is approximately 3-11 per
cent depending upon the species. Antibiotics are fed to meat animals; not to treat their diseases,
but to promote growth and repair the illnesses caused due to overcrowding, stressful and
unsanitary conditions. in this way animal industry make more money by using antibiotics in
the animal feeds. But this practice has increased the chances of getting drug resistant microbes
invading the food cycle through either meat or milk very commonly. However in case of
humans these antibiotics are available only on a prescription basis, for livestock producers in

the name of ‘growth promoters’ they are generally available without any prescription.

Antimicrobial resistance
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The World Health Organization has warned on the reemergence of deadly diseases
caused by antibiotic-resistant bacteria. Once a microbe develops resistance to a drug, infection
by the organism cannot be effectively treated by the drug that was previously eliminating the
microbe and thereby the infection. Thus, these mutant disease-causing germs cannot be killed
by standard antibiotics and a simple illness like food poisoning can cause death in humans and
animals. Children and aged people are more likely to be affected. Also, it takes a long time to
develop and standardize a new antibiotic. Sometimes these harmful microbes may multiply in
animal body, and transfer their antibiotic-resistant factor to other unrelated bacteria in the host
body. in case of infections by these antibiotic resistant harmful microbes, treatment with the
prevailing antibiotics may not work. Now-a days, tetracycline-resistant strains of

Staphylococcus aureus are a major cause of hospital acquired infections in human as well.
Mechanism of antimicrobial resistance

The innate mechanism of getting drug resistance is that when the two components (the
antibiotic and the genetic resistance determinant in microorganisms) come together in an
environment. The naturally selected resistant genes along with their hosts spreads and
propagate under continued antimicrobial selection to finally get amplified which could extend
the problem to other hosts and to other geographic locations as well. As microbes evolve, they
adapt to their environment. if something stops them from growing and spreading such as an
antimicrobial, they evolve new mechanisms to resist the antimicrobials by changing their
genetic structure. Changing the genetic structure ensures that the offspring of the resistant
microbes are also resistant. Antimicrobial resistance makes it harder to eliminate infections
from the bodly. it has been observed that these resistant genes can get easily transferred among
bacteria of different taxonomic and ecological groups by means of mobile genetic elements
such as bacteriophages, plasmids, naked DNA or transposons. These genes are generally
directed against a single family or type of antibiotic, although multiple genes, each bearing a
single drug resistant trait, can accumulate in the same organism. Resistance to multiple drugs
was first detected among enteric bacteria viz Escherichia coli, Shigella and Salmonella and
such strains pose severe clinical problems and cost lives, particularly in the developing
countries as well as developed countries as is commonly seen in Germany in which the extract

source of E. coli transmission is unknown.

Factors leading to antibiotic resistance
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Both natural cases and environmental pressures drive bacteria, fungi, parasites and
other microbes to continually change their efforts to evade the drugs which have been
developed to get rid of them.

1. Natural causes: Microbes undergo random genetic mutations and these changes
enhance dug resistance. Resistance to a drug arising by chance in just a few organisms
can quickly spread through rapid reproduction to entire populations of a microbe.

a. Resistance genes are often linked with genes specifying resistance to other
antimicrobials or toxic substances on the same plasmids.

b. it has also been seen that resistant bacteria may rapidly appear in the host or
environment after antibiotic use but are slow to be lost even in the absence of the
selecting antibiotic.

2. Societal pressures:

a. This includes the overuse and misuse of antimicrobial drugs in people as well as in
animals.

b. This also includes the common practice of treating unknown infections with broad-
spectrum antimicrobials invariably leading to the emergence of antimicrobial
resistance.

c. The increasing use of antimicrobials without proper prescription leading to self therapy
especially in developing countries where antimicrobials are readily available over the
counter (OTC) escalates resistance to antibiotics in many different bacteria.

3. Miscellaneous causes:

a. Antimicrobial in waste waters is being reported with increasing frequency and is
potentially important contributors to the environmental selection of antibiotic-resistant
organisms.

b. The chronic use of sub-therapeutic amounts of antibiotics for growth promotion in food
animals.

c. Antibiotics also enter the environment through the dusting of fruit trees for disease
prophylaxis and the application of antibiotic-laden animal manure on croplands.
Misuse as well as overuse of antibiotics is very common in most of the developing

countries, including India, where human health is at the lowest priority. As such there are no
regulations in India on the use of antibiotics in food animals such as cattle, buffaloes, swine
and poultry raised for domestic consumption. The drugs banned or restricted in developed

countries for use in animal feed are being rampantly used here. This short term gain in
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productivity is affecting human health by leaving antibiotic residues in food products like milk,
meat and milk products.

in the end we need to use antibiotics in a way which ensures an ecological balance that
favors the predominance of susceptible bacterial flora and thus preventing unnecessary
development of resistant microflora. But since in nature it is the natural tendency of microbes
to continuously evolve various strategies for combating newer and effective antibiotics so
primarily we should focus in judicious use of antibiotics and if it is utmost important than it
should be focused so that newer antibiotics can be developed and also we should look in certain

alternatives to combat especially multiple drug resistant bacteria.
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