Opinion
Volume 10:06, 2024

Journal of Antimicrobial Agents

ISSN: 2472-1212 Open Access

Defenders of the Flesh: A History of Antimicrobial Agents

Leonard Cohen*

Department of Microbiology and Immunology, University of Toronto 1 King's College Circle, Toronto, Canada

Introduction

The history of antimicrobial agents is one of remarkable scientific
breakthroughs that has shaped the trajectory of human health and medicine.
From ancient herbal remedies to the discovery of the first antibiotic, penicillin,
the story of antimicrobials is a tale of human ingenuity and perseverance in
the fight against infections that have plagued humanity for millennia. Infections
have long been a leading cause of death, from the ancient world through to the
early modern period, when diseases like tuberculosis, pneumonia, and sepsis
claimed countless lives. It was only through the discovery and development
of antimicrobial agents’ chemicals or drugs that kill or inhibit the growth of
microorganisms that humans began to wrestle control of these pathogens.
Antimicrobials, including antibiotics, antifungals, antivirals, and antiparasitics,
have been critical in reducing mortality rates and improving the quality of life
for individuals across the globe. The modern era of antimicrobial therapy
began in the early 20th century, following the ground breaking discoveries by
scientists such as Alexander Fleming, who uncovered the potential of penicillin
in 1928. This discovery revolutionized medicine, turning once fatal diseases
into treatable conditions and paving the way for the development of a range of
antimicrobial drugs that have saved millions of lives.

Description

Incredible achievements, the history of antimicrobials is not without its
challenges. In the decades following the initial discoveries, a troubling issue
began to emerge: the development of Antimicrobial Resistance (AMR). This
phenomenon occurs when microorganisms evolve to become resistant to the
drugs designed to kill them, rendering previously treatable infections difficult or
even impossible to manage. AMR is now one of the most pressing global health
concerns, threatening to undo the progress made in the fight against infectious
diseases. The development of new antimicrobial agents, alongside efforts
to curb the misuse and overuse of existing drugs, is now critical in ensuring
the continued efficacy of these drugs. This essay will explore the history of
antimicrobial agents from their early origins to the present day, highlighting
key discoveries, scientific milestones, and the challenges that have shaped
their development. By examining the evolution of antimicrobials, we will gain
a deeper understanding of the profound impact these agents have had on
human health and the on-going struggle to protect their effectiveness in the
face of rising antimicrobial resistance [1].

The Origins of Antimicrobial Agent Early Efforts and Discoveries Long
before the advent of modern antibiotics, ancient civilizations were already
experimenting with natural substances to treat infections. In Ancient Egypt,
Greece, and China, medicinal plants, herbs, and other natural remedies were
used to address wounds and infections. Some of these early remedies, such as
honey and moldy bread, contained compounds with antimicrobial properties.
Honey, for instance, has been shown to have natural antibiotic qualities, which
likely contributed to its use in treating wounds. Similarly, ancient Egyptians
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applied moldy bread to cuts and injuries, unknowingly harnessing the
properties of penicillium molds. Throughout the years, antimicrobial agents
have been hailed as miracles of modern science, revolutionizing surgery,
reducing infection-related deaths, and giving rise to new possibilities in the
treatment of chronic and acute diseases alike. Despite these early efforts, it
wasn't until the 19th and early 20th centuries that significant progress was
made in understanding and utilizing antimicrobial agents. During this period,
the germ theory of disease, which proposed that microorganisms caused
infections, was gaining widespread acceptance [2].

The Search for Solutions Innovation and Stewardship In response to
the growing threat of antimicrobial resistance, the scientific community has
made concerted efforts to develop new antimicrobial agents and alternative
therapies. The development of new antibiotics, while challenging and costly,
remains a critical priority. However, the pace of discovery has slowed
significantly since the golden age of antibiotics, and the pharmaceutical
industry has shown limited interest in developing new antimicrobials due to
the economic challenges associated with antibiotic development. In addition
to developing new drugs, there has been a growing emphasis on antimicrobial
stewardship. This involves the responsible use of antimicrobials to minimize the
development of resistance. Stewardship programs in hospitals and clinics aim
to ensure that antibiotics are prescribed only when necessary and that patients
complete their courses of treatment. In agriculture, efforts to reduce the use of
antibiotics for growth promotion and to focus on disease prevention rather than
treatment are crucial in curbing resistance. Another promising area of research
is the exploration of alternative therapies, such as phage therapy, which uses
bacteriophages (viruses that target and kill bacteria to treat bacterial infections.
Additionally, advances in genetic engineering and immunotherapy may offer
new ways to fight infections without relying on traditional antibiotics.

Scientists such as Louis Pasteur and Robert Koch helped establish the
connection between pathogens and disease, which paved the way for a more
targeted approach to infection control. The true breakthrough in antimicrobial
therapy came with the discovery of penicillin in 1928 by Alexander Fleming.
Fleming's discovery of the antibiotic properties of the mold Penicillium notatum
marked the beginning of the antibiotic era and heralded a new age of medicine.
Penicillin was the first naturally occurring antibiotic to be identified and proved
to be highly effective against a wide range of bacterial infections, including
pneumonia, gonorrhoea, and sepsis. This discovery was a turning point in
the treatment of infectious diseases, and its impact on global health cannot
be overstated. Penicillin quickly became widely used in hospitals, saving
countless lives during and after World War II. The Expansion of Antimicrobial
Agents: The Golden Age of Discovery Following the discovery of penicillin, the
20th century saw a rapid expansion in the development of new antimicrobial
agents. The 1940s and 1950s are often referred to as the “golden age” of
antibiotic discovery, each with its unique ability to combat specific bacterial
infections. Drugs such as streptomycin, tetracycline, and chloramphenicol
were introduced further improving the ability to treat a wide range of bacterial
infections [3].

The discovery of these antibiotics was driven by the need for more
effective treatments for diseases that had been responsible for high mortality
rates throughout history. Streptomycin, for example, became the first effective
treatment for tuberculosis, a disease that had claimed millions of lives.
Similarly, the introduction of sulfa drugs in the 1930s, although not technically
antibiotics, provided a new avenue for treating infections caused by bacteria.
These drugs, along with penicillin, saved the lives of soldiers during World War
Il and transformed the landscape of medicine. In addition to antibiotics, other
types of antimicrobial agents were being developed to target a broader range
of pathogens. In the 1950s and 1960s, antifungal and antiviral drugs were also
introduced. The development of antifungal agents, such as nystatin, enabled
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the treatment of fungal infections that had previously been difficult to manage.
Meanwhile, antiviral drugs like acyclovir, developed later in the 20th century,
allowed for the treatment of viral infections such as herpes simplex virus [4].

In healthcare, the over prescription of antibiotics for viral infections, which
they cannot treat, and incomplete courses of treatment have all contributed
to the spread of resistance. In agriculture, the use of antibiotics to promote
growth in healthy animals has led to the development of resistant bacteria
that can then be transmitted to humans through the food supply. One of the
most well-known examples of antimicrobial resistance is the rise of Methicillin-
Resistant Staphylococcus Aureus (MRSA), a strain of bacteria that is resistant
to many common antibiotics. MRSA infections are harder to treat and can lead
to severe complications, including sepsis and death. Similarly, the emergence
of Multi Drug-Resistant Tuberculosis (MDR-TB) and resistant strains of
Escherichia coli and Neisseria gonorrhoea has made some previously
treatable infections much more difficult to manage. The emergence of AMR
has sparked concern among public health experts, who warn that we may be
entering a post-antibiotic era in which simple infections once again become
fatal. The rise of resistant pathogens threatens to undo the progress made in
the fight against infectious diseases and challenges the healthcare systems
that rely on effective antimicrobials.

With each new discovery, the arsenal of antimicrobial agents continued
to grow, making previously untreatable infections more manageable and
improving overall public health. Antibiotics became a cornerstone of modern
medicine, enabling advances in surgery, cancer treatment, organ transplants,
and other areas of healthcare. They helped turn once-fatal conditions into
manageable diseases, leading to a dramatic increase in life expectancy
worldwide. The Emergence of Antimicrobial Resistance: A Growing Threat
Despite the unprecedented success of antimicrobial agents, the story of
their development has been complicated by the emergence of Antimicrobial
Resistance (AMR). AMR occurs when microorganisms evolve mechanisms
to resist the effects of the drugs designed to kill them. This process can
occur naturally over time, but the misuse and overuse of antimicrobials have
accelerated the development of resistant strains of bacteria, fungi, viruses,
and parasites. The widespread use of antibiotics in both human medicine and
agriculture has contributed to the rise of resistant pathogens [5].

Conclusion

A Continuing Battle Preserving the Legacy of Antimicrobials The history
of antimicrobial agents is a testament to the power of scientific discovery and
human resilience in the face of infectious diseases. From the ancient use of
natural remedies to the development of life-saving antibiotics, antimicrobials
have dramatically improved public health, transforming previously deadly
infections into manageable conditions. However, the rise of antimicrobial
resistance threatens to undo much of this progress, posing a serious challenge
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to global health. The continued success of antimicrobial agents will depend on
our ability to develop new drugs, use existing ones responsibly, and explore
alternative therapies. As the battle against infections continues, it is essential
that we learn from the past, invest in innovation, and work collaboratively to
ensure that antimicrobials remain effective tools in the fight for human health.
The history of antimicrobials is far from over, and it is up to the next generation
of scientists, policymakers, and healthcare professionals to carry the torch
forward in this ongoing battle against the invisible enemies of the flesh.
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