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Abstract:

Garlic (Allium sativum L., Family Liliaceae) is a strong antimicrobial, antioxidant and anti-inflammatory agent. Aged
Garlic has more antioxidant and antimicrobial properties compared to fresh garlic. Garlic essential oil is one of the
natural antimicrobial Agent which has broad spectrum of inhibition against microbes. Throughout human history, garlic
has been widely used. Allin is enzymatically converted to allicin, the main active ingredient in recently damaged garlic.
Allicin has also been suggested as a substitute for antibiotics and a way to prevent thrush. Allicin bioavailability is being
thoroughly investigated because of its high instability. Garlic powder tablets have been shown to release allicin under
simulated gastrointestinal condition, but their quick disintegration has resulted in low allicin levels and less than alliinase
protection.
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1 . Introduction:

Illnesses brought on by pathogenic microorganisms like bacteria, viruses, fungi, and parasites are known as microbial
diseases. These microbes infiltrate the human body, proliferate, and disrupt regular bodily processes, resulting in illness
and infection. Contaminated food and water, airborne droplets, direct contact with infected people, or vectors like flies
and mosquitoes are some of the ways that microbial pathogens can spread.Once within the body, these microorganisms
either produce toxins or cause detrimental immune reactions that harm organs and tissues. The type of pathogen, the
host's immune system, and environmental factors all affect how serious microbial illnesses are. Common viral illnesses
include COVID-19 and influenza, bacterial illnesses like cholera and tuberculosis, fungal illnesses like candidiasis, and
parasitic illnesses like malaria. Microbial diseases continue to be a major global health concern, especially in developing
nations where their spread is facilitated by inadequate sanitation, unclean drinking water, and a lack of medical facilities.
Antibiotics, antiviral medications, vaccines, and enhanced diagnostic methods are examples of medical science
advancements that have significantly aided in the management of numerous microbial infections. However, new
pathogens and antimicrobial resistance continue to present significant obstacles. Therefore, effective prevention and
management of microbial diseases depend on maintaining good hygiene, sanitation, vaccination, and early diagnosis.

1.1 Types of Microbial disease:

° Bacterial Disease

° Viral Disease

o Fungal Disease

o Protozoan Disease

o Helminthic (parasitic worm) Disease

1.1 Bacterial Disease:

Infections brought on by dangerous bacteria that enter the human body and interfere with regular bodily processes are
known as bacterial diseases. Contaminated food and water, the air, direct contact with infected people, and wounds are
all ways that these bacteria can spread. Once inside the body, bacteria grow quickly and release toxins that harm tissues

© 2026, IJSREM | https://ijsrem.com DOI: 10.55041/IJSREM58694 | Page 1



https://ijsrem.com/

IJSREM
s~z International Journal of Scientific Research in Engineering and Management (IJSREM)

R iomgds  Volume: 10 Issue: 03 | March - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

and lead to disease. Pneumonia, cholera, typhoid fever, and tuberculosis are common bacterial illnesses. Fever,
inflammation, pain, and weakness are possible symptoms. Antibiotics, which help kill or stop the growth of bacteria,
can be used to treat the majority of bacterial infections. Preventing bacterial diseases requires good hygiene,
immunization, safe food and water, and prompt medical attention.

Common bacterial disease are - Cholera, Tuberculosis, typhoid fever

Fig: Bacterial infection
1.2 Viral Disease:

Viral diseases are infections brought on by viruses, which are incredibly tiny infectious agents that can only grow inside

a host's living cells. In order to proliferate, viruses infiltrate the body and frequently cause harm or even death to the
host cells. The air, contaminated food and water, direct contact with infected people, and vectors like mosquitoes can all
spread viral infections.
Influenza, measles, dengue, hepatitis, and COVID-19 are common viral illnesses. Depending on the virus, fever,
exhaustion, coughing, body aches, and inflammation are common signs of viral diseases. Antibiotics cannot be used to
treat viral diseases, in contrast to bacterial infections. Rather, they are managed with supportive therapies, vaccines, and
antiviral drugs. Preventive measures include immunization and good hygiene, and avoiding contact with infected
individuals play an important role in controlling viral diseases.

Fig: Viral infection

1.3 Fungal Disease:

Mycoviruses, another name for fungal viruses, are viruses that infect fungi. These viruses are frequently found in a
variety of fungal species, and their genetic material is typically double-stranded RNA. The majority of fungal viruses
do not exhibit overt symptoms in their host fungi, in contrast to many plant and animal viruses; however, some can
inhibit fungal growth, virulence, and reproduction. Cell division, spore formation, or hyphal contact between fungi are
the main ways that mycoviruses spread. They are crucial to the study of fungal biology and the management of disease.
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Fungal viruses are sometimes employed as biological agents to lessen the pathogenicity of dangerous fungi that damage
plants.

Fig: Fungal infection
1.4 Protozoan Disease:

Infections known as protozoan diseases are brought on by microscopic, single-celled organisms called protozoa. These
organisms can be found in soil, water, or inside human and animal bodies. Insect bites, contaminated food or water, and
direct contact with infected people are common ways that protozoan diseases are spread. Giardiasis, amoebiasis, and
malaria are a few well-known protozoan illnesses. These infections can cause symptoms like fever, diarrhea, weakness,
and abdominal pain by affecting various organs like the liver, blood, or intestines. In many developing nations, protozoan
diseases pose a serious threat to public health, and managing and preventing them requires good sanitation, hygiene, and
vector control.

Fig: Protozoan infection
1.4 Helminthic Disease:

Helminthic diseases are infections caused by parasitic worms known as helminths. These worms live inside the human
body, mainly in the intestines, and obtain nutrients from the host. Helminths are generally classified into three groups:
nematodes (roundworms), cestodes (tapeworms), and trematodes (flukes). Infection usually occurs through
contaminated food, water, soil, or poor hygiene practices. Common helminthic diseases include ascariasis, hookworm
infection, and schistosomiasis. Symptoms may include abdominal pain, diarrhea, weakness, malnutrition, and anemia.
Helminthic infections are more common in areas with poor sanitation and hygiene. Proper sanitation, safe food practices,
and deworming medications help in prevention and treatment of these infections.
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Fig: Helminthic infection
2. Mechanism of Action:

The main bioactive ingredient in garlic (Allium sativum), allicin, has broad-spectrum antibacterial activity against
viruses, bacteria, fungi, and certain parasites. Its main mechanism is a chemical reaction with the thiol (-SH) groups
found in proteins and enzymes in microorganisms. Because allicin is lipophilic, it is extremely reactive and can pass
through microbial cell membranes. After entering the cell, it forms S-allylmercapto adducts by oxidizing cysteine
residues in vital enzymes. Metabolic arrest results from this alteration's inactivation of important metabolic enzymes
involved in DNA synthesis, energy production, and cell wall formation. Additionally, by changing the lipid composition
and raising membrane permeability, allicin compromises the integrity of membranes, allowing essential intracellular
components like proteins, ions, and ATP to seep out. It decreases virulence and biofilm formation in bacteria by blocking
RNA synthesis and interfering with quorum sensing. Allicin produces reactive oxygen species (ROS) that harm proteins,
lipids, and nucleic acids in fungi, impairing mitochondrial function and causing oxidative stress. Allicin targets several
cellular pathways instead of just one, making it difficult for microbes to become resistant. In general, its antimicrobial
action stems from oxidative damage, membrane disruption, enzyme inhibition, and interference with genetic processes,
all of which ultimately result in the death of microbial cells.

3.Conclusion:

Pathogenic microorganisms, including bacteria, viruses, fungi, and parasites, are the cause of microbial diseases.
Because of their rapid spread, mutation, and capacity to develop drug resistance, they continue to pose a serious threat
to global health. Susceptibility is increased by inadequate hygiene, immunization, and compromised immunity.
Although prevention and treatment have been greatly enhanced by developments in vaccines, antivirals, antibiotics, and
diagnostic methods, public health is still at risk from newly emerging and re-emerging infections. Public awareness,
rational drug use, early diagnosis, immunization, and hygiene are all necessary for effective control. In order to lower
morbidity, mortality, and the socioeconomic burden globally, fighting microbial diseases necessitates concerted efforts
in healthcare, research, and community involvement.
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