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ABSTRACT

The use of antimicrobial compounds in the production of animal feed has demonstrated
benefits, including better animal health, greater production and, in some cases,
reduction of foodborne pathogens. However, the use of antibiotics for agricultural fins,
in particular to stimulate growth, was closely monitored, as it demonstrates a
contribution to the increased prevalence of bacterial antibiotics resistant to human
importance. The transfer of antibiotic resistance genes and the selection of resistant
bacteria can be done by different mechanisms, which are not always linked to the use
of applicable antibiotics. Prevalence data can provide insight into the occurrence and
changes in resistance over time; however, the reasons are diverse and complex. This
issue has been widely discussed in the past nationally and internationally, and several
adopted countries are either considering stricter restrictions or prohibitions on certain
types of use of antibiotics in the production of animals for food. In some cases, the ban
on the use of growth-promoting antibiotics appears to result in a decrease in the
prevalence of certain drug-resistant bacteria; however, subsequent objects in animal
morbidity and mortality, particularly in young animals, sometimes result in increased
use of therapeutic antibiotics, which generally occur in families of drugs more relevant
to human medicine.
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INTRODUCTION

Looking back on the history of human disease, infectious
diseases represented a very large proportion of diseases as
a whole.™ It was not until the second half of the
nineteenth century that microorganisms were responsible
for a variety of infectious diseases that had plagued
mankind since ancient times. In this sense, chemotherapy
directed to the causative organisms was developed as the
main therapeutic strategy. In 1935, sulfonamides were
developed by Domagk and other researchers.! These
drugs were synthetic compounds and had limitations in
terms of safety and effectiveness. In 1928, Fleming
discovered penicillin. He found that growth of
Staphylococcus aureus was inhibited in a zone around a

remarkable strides, resulting in the overly optimistic
view that infectious diseases would be conquered in the
near future. However, in reality, emerging and
reemerging infectious diseases have left us with a
counter load of infections. Infections with drug-resistant
organisms remain a major problem in clinical practice,
difficult to resolve. Antimicrobials are used in animals to
treat or prevent disease and also to promote growth.
Various sources provide data on these animal
antimicrobial uses, including dosing schedules,
contraindications and withdrawal times.

However, as early as the following year, 1961,
methicillin-resistant S.aureus (MRSA) was isolated in the

Blue mold (a fungus of the genus Penicillium) in culture
plates, leading to the conclusion that a microorganism
would produce substances that could inhibit the growth
of other microorganisms. The antibiotic received the
name of penicillin and came into clinical use in the
1940s.” Penicillin, which is an excellent agent in terms
of safety and effectiveness, led the era of antimicrobial
chemotherapy, saving the lives of many wounded welds
during World War llWorldwide."

Antimicrobial drugs have caused a dramatic change not
only in the treatment of infectious diseases, but also in the
fate of humanity. Antimicrobial chemotherapy has made
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United Kingdom.[!

If an inappropriate antimicrobial agent is chosen to treat
infection by drug- resistant microorganisms. In addition,
in a situation where multi-resistant organisms have
spread widely, there may be a very limited choice of
agents for antimicrobial therapy. Fewer new
antimicrobial agents are currently entering the market.
Considering this situation, together with the growing
awareness of drug safety, we are now facing a situation
of severely limited options among antimicrobial agents.
This article provides an outline of the history of
antimicrobial agents and later describes the resistant
organisms that emerged in response to antimicrobial
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agents and discusses practical clues to avoid resistant
microorganisms. Since around 1990, hospital infection
with MRSA has become a social problem. During that
time, the target of new antimicrobial agents, including
second- and third-generation cephems, shifted from
Gram-positive to Gram- negative bacteria, were widely
used. MRSA acquires resistance to most lactam- based
antibiotics through the acquisition of the 2 ‘penicillin-
binding protein (PBP) gene; PBP2 'is an enzyme involved
in cell wall synthesis that has low affinity for antibiotic-
lactam binding. In Japan, there have been no reports of
VRSA strains so far, partially by less due to lower rates
of VRE detection than in Western countries.™

The Origin of Anti Microbial Resistance

In its global report on AMR surveillance, The World
Health Organization (WHO) stated that RAM in a wide
range of infectious agents has become a serious audience
health problem and a post- antibiotic era is a real
possibility for the 21st century.™ Although there were
significant gaps in surveillance and lack of standards for
methodology in many countries around the world, WHO
reported very high rates of resistance to both community-
based (HCA) and associated health care (CA) infections.
Data indicated that resistance to fluoroquinolone in E.
coli has been reported in 92 member states from 194 and
5 of 6 WHO global regions.®?! Similarly, resistance to
third generation cephalosporins (probably due to a
cephalosporinase) was recorded in 86 member states and
5 regions. Comparable numbers were observed for third
generation cephalosporin or carbapenem resistance in K.
pneumoniae and methicillin resistance in S. aureus.?>#!

Other large epidemiological surveillance networks,
including those in Europe, for example, the European
Antimicrobial Resistance Surveillance Network - EARS
- Network and Central East Asian Antimicrobial
Resistance Surveillance (CAESAR) and in the United
States (National Health Safety Network-NHSN at CDC)
have also documented that antibiotic resistant bacteria
have become much more prevalent over the past decade.
The details of your data will be summarized below for
different types of bacteria that can cause bacteremia in
different healthcare settings.?? An online tool is also
available which shows current resistance rates and the
use of antibiotics in several countries on an interactive
map and the data is updated as new information becomes
available.

Antibiotic Use in Live Stock Animal

Effective. Antibiotic prophylaxis should not be used as a
substitute for optimal sterile technique. Antimicrobials
should only be prescribed or administered when the
veterinarian confirms that the bacterial disease is present
or can reasonably be suspected based on the animal's
clinical signs. Antimicrobials should only be used in
food- producing animals when their use improves animal
health and welfare. Veterinarians should avoid, as far as
possible, the use of antimicrobials deemed important by
ASTAG for human health in food-producing animals.
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Optimal susceptibility testing should be done to ensure
that an antimicrobial with a high rating is the only option
for effective treatment. Antimicrobials used as aqueous
food or additives to target gastrointestinal
microorganisms should, as far as possible, be selected
based on their membership in a class of antimicrobials
not used in humans and should be prescribed
accordingly. based on recognized use of best
practices.[*?

Registered antimicrobials are subject to rigorous peer
review before being approved. Antimicrobials should
only be used off the label (for a different species or
indication, with a changed dose rate or treatment
interval) when there is no alternative, no veterinary
medicinal product recorded available and only when
state law permits such use. The veterinarian should
provide the client with written advice on retention
periods and export slaughter intervals, as the veterinarian
can be held responsible for any residue violation if they
occur. Preferably, the use of very important off-label
antimicrobials in individual members of food-producing
animal.

Antimicrobials can be used prophylactically in groups of
animals at high risk of bacterial infection, during
chemotherapy, in  severely immunocompromised
patients, in appropriate surgical cases and in penetrating
wounds in which decontamination or disinfection is not
fully species should be limited to individuals who are not
intended to enter the food chain. !

Recognizing the importance of antimicrobial resistance
and the need for veterinarians to assist in efforts to
maintain the usefulness of antimicrobial drugs in animals
and humans, the Board of Regents of the American
College of Veterinary Internal Medicines commissioned
a special committee with the responsibility of writing
this statement position on antimicrobials. use of drugs in
veterinary medicine. Veterinarians also have an
obligation to actively promote disease prevention efforts,
to treat as conservatively as possible and to explain the
potential consequences associated with antimicrobial
treatment for animal owners and managers, including the
possibility of promoting the selection of resistant
bacteria. However, the consequences of losing the
usefulness of an antimicrobial drug used as a last resort
in humans or animals with resistant bacterial infections
may be unacceptable from the point of view of public
health orpopulation.

The Committee recommends that voluntary actions be
taken by the veterinary profession to promote the
conservative use of antimicrobials to minimize possible
adverse effects on animal or human health. The
veterinary profession should work to educate all
veterinarians on issues related to the use of conservative
antimicrobial drugs and antimicrobial resistance, so that
each individual is better able to balance ethical
obligations in relation to the perceived benefit to their
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patients versus the perceived health risk public. Specific
means by which the veterinary profession can promote
the administration of this valuable resource are presented
and discussed in this document.*) Antimicrobial drugs
are used in animals, humans, and plants to treat and
prevent bacterial infections.

These drugs are among the most important tools
available to modern medicine. Few developments had
such a drastic effect on human and veterinary medicine
during the previous century as the development of
antimicrobial drugs and their use in the prevention and
treatment of bacterial diseases. However, shortly after
the availability of antimicrobial drugs for use in human
and veterinary medicine, it was recognized that reduced
bacterial susceptibility can adversely affect the clinical
outcome. Currently, it is widely recognized that
susceptibility to these drugs is not universal among all
bacterial species, nor is it the same among different
strains of the same bacterial species. Resistance
mechanisms can be intrinsic or acquired through a
variety of genetic means. The variability in susceptibility
to different antimicrobial drugs has become an important
factor affecting the success of treating bacterial diseases.
It is also common but incorrectly assumed that only
target bacteria are exposed to antimicrobial drugs when
the host is treated. Most, if not all commensal and
transient microbial flowers, are exposed to varying
amounts of antimicrobial treatment during the drug.
Although resistance in these bacteria called “stand- by-
stander” may have no consequences in one host species,
these organisms can cause disease in other hosts, 618
Morley et aland all resistant bacteria can serve as
reservoirs of resistance genes. antimicrobial resistance
affects the health of humans and animals. There are
concerns that the emerging resistance among bacteria, if
left aside, may increase to the point that the effectiveness
of many of the most important drugs will no longer be
predictable and some bacterial infections will once again
be untreatable. Although a considerable debate involves
this issue, research is required to further document the
risks to humans and animals posed by antimicrobial
resistance, because scientifically sound information is
essentially unavailable.**4

Anti Microbial Resistance

The use of antimicrobials in animals may contribute to
the development and dissemination of bacterial
resistance. The increasing frequency of ADR is a global
health problem and poses significant risks to human and
animal health and well-being. The veterinary profession
accepts the responsibility of working with human health
professions to reduce the likelihood of ADR in order to
preserve their effectiveness. critical medications.!

Antimicrobial resistance in animal pathogens can cause
therapeutic failures with subsequent adverse effects on
animal health, welfare and productivity, also as adverse
economic and social effects to their owners.
Antimicrobial resistance can also be transferred between
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human bacteria. and animals via the food chain, through
direct contact between them and through environmental
exposure.!

The use of antimicrobials in the food chain has been
shown to contribute to increasing levels of resistance in
food-borne bacteria (eg E. coli, Campylobacter jejuni,
Salmonella spp. And enterococci).

Direct contact with treated animals can facilitate the
transfer of resistant bacteria.2,4,5 Veterinarians, farm
workers and pet owners treated with antimicrobials and
those who deal with animal products such as carcasses,
meat and offal, they must pay attention to hygiene during
and after handling treated animals or their products.

AMR in man

According to the 'report on the scope of antimicrobial
resistance in India (2017), under the auspices of the
Government of India, among Gram-negative bacteria,
more than 70% of Escherichia isolates are coli,
Klebsiella pneumoniae and Acinetobacter. Baumann and
almost half of all Pseudomonas aeruginosa were resistant
to third generation fluoroquinolones and cephalosporins.
Although resistance to the drug combination of
piperacillin- tazobactum was still mutations in the gene
(s) frequently associated with mechanism of action of
the compound; acquisition of foreign DNA that encodes
determinants of resistance by horizontal gene transfer
(HGT).

Thus, the One Health approach is useful when it comes
to treating zoonotic transmission of antimicrobial
resistant pathogens, because we need to involve a wide
range of stakeholders, including farmers, veterinarians,
food safety professionals, doctors, doctors, environment
and life experts in monitoring and control activities.®

Consequences of Antibiotic Resistance

Antibiotic resistance poses great threat to food safety and
public health when the resistant bacteria spread from
food animals to humans through the organic
phenomenon. Antibiotics used in the first line treatment
are no longer effective to eradicate common food-borne
disease-causing bacteria such as Salmonella and
Campylobacter.?®!

Mechanisms of Resistance Development

Bacteria can be resistant to the action of antimicrobial
drugs because of the structure or physiology inherent in
the bacteria (constitutive resistance), or they can develop
mechanisms to circumvent the action of the drugs
through genetic mutation or through the acquisition of
genetic elements (required resistance). Genetic mutation
is an abnormal process that occurs during bacterial
replication and occurs spontaneously in DNA replication
at a rate of 1 mutation per million bases per cell
division.6 Due to the large number of bacteria produced
during replication and the short interval generation,
mutation is a common event. Although most mutations
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are probably harmful to the organism, by chance, a
mutation can develop that gives selective advantage to
bacteria exposed to antimicrobial drugs, which favors the
survival of strains susceptible to the antimicrobial drug.

Resistance arises through one among three mechanisms:
natural resistance to certain sorts of bacteria, mutation or
one species acquiring resistance from another. All classes
of microbes can develop resistance. Fungi develop
antifungal  resistance. Viruses develop antiviral
resistance. Protozoa develop antiprotozoal resistance and
bacteria develop resistance to antibiotics. Resistance can
appear spontaneously because of random mutations.
However, the prolonged use of antimicrobials appears to
encourage the selection of mutations that can render
antimicrobials ineffective.™” in the work of health
authorities.38 consistent with a review by Kelesidis and
Falagas, India was the leading country within the
manufacture and use of substandard and counterfeit
antimicrobial agents, where up to 39% of the tested agents
were found to be substandard. Approximately half the
antibiotic consumed is eliminated unchanged from the
body through feces and urine. The practice of defecating
outdoors, as prevailing in India for many years, causes
antibiotics or their residues to infiltrate the environment
through soil and water. With almost 35% of the
population being exposed to beverage contaminated with
faeces, this a part of the environment contributes
significantly to the event of RAM.

Resistant bacteria are often introduced into the
environment in several ways, such as the application of
livestock manure as fertilizer. Another important source
of resistant bacteriathat end up in the environment is the
rapidly growing aquaculture sector worldwide,
characterized by intensive use of antimicrobials.

Our understanding of the epidemiology of AMR in
animal production is further hampered by the dearth of
comprehensive data on the use of antimicrobials (AMU)
in the majority of countries. In addition, the development
and spread of AMR is driven by human behavior, from
prescribing antimicrobials to preventing and controlling
infections. Understanding these factors can be an
important step towards tackling AMR. Understanding the
attitude and knowledge of farmers, veterinarians and
pharmacists towards AMU and AMR can therefore be a
crucial step in planning strategies to combat this threat to
public health.

SUMMARY AND CONCLUSION

An antimicrobial is any naturally occurring, semi-
synthetic or synthetic substance that Kills or inhibits the
growth of microorganisms, when we hope to cause
minimal damage to the host. Antimicrobials are often
used as therapy for bacteria (antibacterials), viruses
(antivirals),  fungi  (antifungals) or  protozoa
(antiprotozoa). However, the term antibiotic refers to
antimicrobials produced by  another living
microorganism.
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Antimicrobials are often used therapeutically in animals
to treat infectious diseases, but they will even be used for
non-therapeutic purposes, such as growth promotion,
prophylaxis and metaphylaxis. Antimicrobials represent
one of the medical revolutions of humanity allowing us
to treat human and veterinary bacterial infections. It is
therefore of the utmost importance to preserve their
effectiveness. However, in recent decades, the rapid and
continuous development of antimicrobial resistance
(AMR) has become a serious global public health
problem.

Resistance to these substances can significantly limit
treatment options for serious human bacterial diseases.
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