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NORMAL FLORA OF HUMAN BODY 

The normal flora, also known as the microbiota or microbiome, refers to the community of 

microorganisms that live on and inside the human body without causing harm under normal 

conditions. These microorganisms include bacteria, fungi, viruses, and other microbes, and they 

play essential roles in human health. Here’s an overview of the normal flora found in different 

parts of the human body: 

Skin: 

1. Bacteria: Staphylococcus epidermidis, Propionibacterium acnes, and Corynebacterium 

species are common. 

2. Fungi: Malassezia species are typically found on oily areas like the face and scalp. 

Respiratory Tract: 

1. Nose and Sinuses: Staphylococcus aureus, Streptococcus pneumoniae, and various 

species of Corynebacterium and Haemophilus. 

2. Lower Respiratory Tract: Fewer organisms due to the efficient filtering of upper 

respiratory tract. 

Oral Cavity: 

1. Teeth and Gums: Streptococcus mutans, Streptococcus salivarius, and Actinomyces 

species. 

2. Tongue: Prevotella and Veillonella species, among others. 

Gastrointestinal Tract: 

1. Stomach and Upper Small Intestine: Few bacteria due to acidic environment, but some 

Helicobacter pylori can survive. 

2. Lower Small Intestine: Lactobacilli, Enterococci, and other facultative anaerobes. 

3. Colon: Predominantly anaerobic bacteria such as Bacteroides, Firmicutes (including 

Clostridium species), and some Enterobacteriaceae. 
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Genitourinary Tract: 

1. Vagina: Lactobacillus species predominates, contributing to the acidic environment that 

helps prevent pathogen growth. 

2. Male Urethra: Staphylococcus species and other skin-associated bacteria. 

Functions of Normal Flora: 

1. Protection Against Pathogens: Occupying niches that pathogens might otherwise 

invade and competing for nutrients and space. 

2. Metabolic Functions: Producing vitamins (like vitamin K) and metabolizing dietary 

compounds. 

3. Modulation of Immune Responses: Influencing the development and function of the 

immune system. 

Clinical Implications: 

1. Disruption of Normal Flora: Antibiotic use, changes in diet, or other factors can disrupt 

the balance of normal flora, leading to opportunistic infections (e.g., Clostridium difficile 

infection). 

2. Therapeutic Potential: Research into the microbiome’s role in health and disease is 

leading to potential therapies such as probiotics, prebiotics, and fecal microbiota 

transplantation (FMT) for certain conditions. 

Understanding the composition and functions of the normal flora is crucial for maintaining 

overall health and treating diseases associated with microbial imbalances. 

 

DESCRIPTION AND PATHOLOGY OF DISEASES 

CAUSED BY SREPTOCOCCUS, E.COLI, SHIGELLA : 
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Streptococcus Infections 

Description 

Streptococcus is a genus of gram-positive bacteria, which includes multiple species responsible 

for a range of human diseases. They are spherical or ovoid and often form chains or pairs. 

Pathology 

1. Streptococcus pyogenes (Group A Streptococcus) 
o Diseases: Strep throat, scarlet fever, impetigo, cellulitis, necrotizing fasciitis, 

rheumatic fever, and post-streptococcal glomerulonephritis. 

o Pathogenesis: 
 Strep throat: Bacteria adhere to the mucosa of the pharynx and tonsils, 

causing inflammation and pain. 

 Necrotizing fasciitis: Bacteria invade the subcutaneous tissue and fascia, 

releasing exotoxins and enzymes that rapidly destroy tissue. 

 Rheumatic fever: An autoimmune reaction triggered by molecular 

mimicry where antibodies against bacterial M proteins cross-react with 

heart tissue. 

2. Streptococcus pneumoniae (Pneumococcus) 
o Diseases: Pneumonia, otitis media, sinusitis, meningitis, and bacteremia. 

o Pathogenesis: 
 Pneumonia: Bacteria colonize the nasopharynx and spread to the lungs, 

leading to alveolar inflammation and consolidation. 

 Meningitis: Bacteria breach the blood-brain barrier, causing inflammation 

of the meninges. 

3. Streptococcus agalactiae (Group B Streptococcus) 
o Diseases: Neonatal sepsis, pneumonia, and meningitis. 

o Pathogenesis: Bacteria are transmitted from the mother to the infant during 

childbirth, leading to invasive disease in the newborn. 

Escherichia coli Infections 

Description 

Escherichia coli (E. coli) is a gram-negative, rod-shaped bacterium commonly found in the 

intestines of humans and animals. While many strains are harmless, some are pathogenic. 

Pathology 

1. Enterotoxigenic E. coli (ETEC) 
o Diseases: Traveler's diarrhea. 

o Pathogenesis: Bacteria produce enterotoxins (heat-labile and heat-stable) that 

stimulate the intestinal lining to secrete excessive fluids, causing watery diarrhea. 

2. Enterohemorrhagic E. coli (EHEC), including O157 
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o Diseases: Hemorrhagic colitis, hemolytic uremic syndrome (HUS). 

o Pathogenesis: Bacteria produce Shiga-like toxins that damage intestinal lining, 

causing bloody diarrhea and can lead to kidney failure through endothelial 

damage in small blood vessels. 

3. Uropathogenic E. coli (UPEC) 
o Diseases: Urinary tract infections (UTIs). 

o Pathogenesis: Bacteria adhere to the urinary tract epithelium using fimbriae, 

causing inflammation and leading to cystitis or pyelonephritis. 

Shigella Infections 

Description 

Shigella is a genus of gram-negative, rod-shaped bacteria that cause shigellosis (bacillary 

dysentery). The four species are Shigella dysenteriae, Shigella flexneri, Shigella boydii, and 

Shigella sonnei. 

Pathology 

 Diseases: Shigellosis (dysentery). 

 Pathogenesis: 
o Bacteria invade and multiply in the colonic epithelial cells, causing cell death and 

intense inflammation. 

o Shigella produces Shiga toxin, especially S. dysenteriae, which inhibits protein 

synthesis in host cells, leading to cell death. 

o Symptoms include severe diarrhea (often bloody), abdominal pain, fever, and 

tenesmus (feeling of incomplete defecation). 

Summary 

 Streptococcus spp.: Causes a wide range of diseases, from mild pharyngitis to severe 

invasive infections. The pathology involves direct tissue invasion, toxin production, and 

immune-mediated damage. 

 E. coli: Varied pathotypes cause diseases ranging from gastrointestinal infections to 

UTIs. Pathogenic mechanisms include toxin production and colonization of mucosal 

surfaces. 

 Shigella spp.: Primarily causes gastrointestinal disease characterized by invasive colitis 

and toxin-mediated cell death, leading to dysentery 

 

DESCRIPTION AND PATHOLOGY OF DISEEASES CAUSED BY 

LEISHMANIADONAVANI, TRYPANOSOMA GAMBIENSE : 
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Leishmania donovani Infections 

Description 

Leishmania donovani is a protozoan parasite that causes visceral leishmaniasis (VL), also known 

as kala-azar. The disease is transmitted to humans by the bite of infected female Phlebotomine 

sandflies. It primarily affects internal organs such as the spleen, liver, and bone marrow. 

Pathology 

 Transmission: 
o The cycle begins when a female sandfly bites an infected host, ingesting 

macrophages filled with amastigotes (the intracellular form of the parasite). 

o Inside the sandfly, amastigotes transform into promastigotes (the extracellular, 

flagellated form) in the midgut, then migrate to the proboscis. 

o When the sandfly bites a human, promastigotes are injected into the skin. 

 Infection and Dissemination: 
o Initial Infection: Promastigotes are phagocytosed by macrophages, where they 

transform back into amastigotes. 

o Proliferation: Amastigotes multiply within macrophages by binary fission, 

causing cell lysis and infecting new macrophages. 

o Dissemination: The parasites spread via the bloodstream and lymphatic system, 

primarily to the spleen, liver, and bone marrow, where they continue to multiply. 

 Immune Response and Evasion: 
o The immune system mounts a Th1 response, which is typically protective. 

However, Leishmania donovani can evade immune responses by inhibiting 

macrophage activation and antigen presentation. 

o Chronic infection leads to immunosuppression, making the host susceptible to 

secondary infections. 

 Clinical Manifestations: 
o Incubation Period: The time from infection to symptom onset varies from weeks 

to months. 

o Fever: Irregular bouts of fever, often with double daily spikes. 

o Hepatosplenomegaly: Marked enlargement of the spleen (splenomegaly) and 

liver (hepatomegaly) due to the proliferation of infected macrophages. 

o Weight Loss and Cachexia: Severe weight loss and muscle wasting. 

o Anemia: Resulting from hemolysis, bone marrow suppression, and splenic 

sequestration of red blood cells. 

o Pancytopenia: Reduction in all types of blood cells (red blood cells, white blood 

cells, and platelets) due to bone marrow infiltration and hypersplenism. 

o Hypergammaglobulinemia: Elevated levels of gamma globulins due to chronic 

immune stimulation. 

o Skin Changes: Darkening of the skin, particularly on the hands, feet, abdomen, 

and face ("kala-azar" means "black fever" in Hindi). 

 Complications: 
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o Secondary Infections: Due to immunosuppression, patients are prone to 

bacterial, viral, and fungal infections. 

o Bleeding Disorders: Thrombocytopenia (low platelet count) can lead to bleeding 

and bruising. 

o Post-Kala-Azar Dermal Leishmaniasis (PKDL): A condition where nodular, 

macular, or papular skin lesions appear after treatment of VL, particularly in 

endemic regions like India and Sudan. 

 Diagnosis: 
o Clinical Signs: Hepatosplenomegaly, fever, and weight loss. 

o Laboratory Tests: Blood tests revealing anemia, leukopenia, thrombocytopenia, 

and hypergammaglobulinemia. 

o Parasitological Diagnosis: Detection of amastigotes in tissue samples from the 

spleen, bone marrow, or lymph nodes. 

o Serological Tests: Detection of anti-Leishmania antibodies (e.g., rK39 dipstick 

test). 

o Molecular Methods: PCR for detecting Leishmania DNA in blood or tissue 

samples. 

 Treatment: 
o First-line Treatments: Liposomal amphotericin B is often the treatment of 

choice, particularly in regions with high rates of drug resistance. 

o Alternative Treatments: Pentavalent antimonials (e.g., sodium stibogluconate), 

miltefosine, and paromomycin. 

o Supportive Care: Management of anemia, nutritional support, and treatment of 

secondary infections. 

 Prevention: 
o Vector Control: Insecticide-treated bed nets, indoor residual spraying, and 

environmental management to reduce sandfly breeding sites. 

o Personal Protection: Protective clothing and use of insect repellents. 

o Surveillance and Early Treatment: Identifying and treating cases early to 

reduce transmission. 

Trypanosoma brucei gambiense Infections 

Description 

Trypanosoma brucei gambiense is a protozoan parasite responsible for causing West African 

trypanosomiasis, also known as Gambian sleeping sickness. It is transmitted to humans through 

the bite of an infected tsetse fly (genus Glossina). 

Pathology 

 Transmission: 
o The disease cycle begins when a tsetse fly bites an infected host, ingesting blood 

containing trypomastigotes (the extracellular form of the parasite). 
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o Inside the tsetse fly, trypomastigotes transform into procyclic trypomastigotes in 

the midgut, multiply, and then migrate to the salivary glands, where they become 

epimastigotes. 

o Epimastigotes multiply and transform into metacyclic trypomastigotes, the 

infective form for humans. 

 Infection and Dissemination: 
o Inoculation: When the tsetse fly bites a human, metacyclic trypomastigotes are 

injected into the skin. 

o Bloodstream and Lymphatic System: The trypomastigotes enter the 

bloodstream and lymphatic system, transforming into bloodstream 

trypomastigotes that multiply by binary fission. 

o Immune Evasion: The parasites evade the immune response through antigenic 

variation, where they frequently change their surface glycoproteins (variant 

surface glycoproteins or VSGs). 

 Clinical Phases: 

o Stage 1 (Hemolymphatic Stage): 
 Symptoms: Intermittent fever, headaches, joint pains, and itching. 

Lymphadenopathy (swollen lymph nodes) is common, particularly in the 

posterior cervical nodes, known as Winterbottom's sign. 

 Pathogenesis: The parasites proliferate in the blood and lymph, causing 

systemic symptoms due to immune activation and direct parasite effects. 

o Stage 2 (Meningoencephalitic Stage): 
 Symptoms: As the parasites cross the blood-brain barrier, neurological 

and psychiatric symptoms develop, including persistent headaches, altered 

sleep patterns (sleeping during the day and insomnia at night), confusion, 

sensory disturbances, poor coordination, and personality changes. Without 

treatment, the disease progresses to coma and death. 

 Pathogenesis: Invasion of the central nervous system (CNS) leads to 

meningoencephalitis. Inflammatory response in the CNS, with infiltration 

of lymphocytes, plasma cells, and other immune cells, contributes to the 

progressive neurological damage. 

 Complications: 
o Untreated Disease: Without treatment, West African trypanosomiasis is usually 

fatal. The progressive CNS involvement leads to severe neurological impairment, 

coma, and death. 

o Secondary Infections: Immunosuppression can make patients susceptible to 

other infections. 

o Organ Damage: Chronic infection can lead to damage in various organs, 

including the heart and endocrine glands. 

 Diagnosis: 
o Clinical Signs: Recognition of symptoms such as prolonged fever, 

lymphadenopathy, and neurological changes. 

o Laboratory Tests: Detection of trypomastigotes in blood, lymph node aspirates, 

or cerebrospinal fluid (CSF). 

o Serological Tests: Detection of antibodies against T. brucei gambiense. 
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o CSF Analysis: Increased white blood cell count in the CSF indicates CNS 

involvement, marking the progression to the second stage of the disease. 

 Treatment: 
o Stage 1 Treatment: Pentamidine or suramin is effective in the hemolymphatic 

stage. 

o Stage 2 Treatment: Eflornithine, often combined with nifurtimox (NECT 

regimen), or melarsoprol. Treatment choice depends on drug availability, stage of 

the disease, and patient tolerance. 

o Monitoring: Regular follow-up is necessary to monitor for relapse or treatment 

complications. 

 Prevention: 
o Vector Control: Reducing tsetse fly populations through trapping, insecticides, 

and environmental management. 

o Personal Protection: Wearing protective clothing and using insect repellents in 

endemic areas. 

o Surveillance and Early Detection: Regular screening in endemic areas to detect 

and treat cases early, reducing human reservoirs of the parasite. 

METHODS OF TRANSMISSION AND ROLE OF 

VECTORS-BIOLOGY OF VECTORS : 

HOUSEFLY : Houseflies (Musca domestica) play a significant role in the mechanical 

transmission of diseases due to their feeding and breeding habits in unsanitary conditions. They 

act as vectors by picking up pathogens on their body surfaces and through their digestive tract, 

transferring these pathogens to human food and surfaces, leading to various infections. Effective 

control measures include maintaining sanitation, using insecticides, and implementing physical 

barriers to reduce contact between flies and food sources. 

Role of Housefly in Disease Transmission 

Biology of Housefly (Musca domestica) 

 Classification: 
o Kingdom: Animalia 

o Phylum: Arthropoda 

o Class: Insecta 

o Order: Diptera 

o Family: Muscidae 

o Genus: Musca 

o Species: M. domestica 

Life Cycle: 

1. Egg: 
o Laid in decaying organic matter such as garbage, feces, or decomposing food. 
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o Hatch within a day. 

2. Larva (Maggot): 
o Feed on decaying material. 

o Pass through three larval stages (instars) in about 5-10 days. 

3. Pupa: 
o Develops in a dark, dry environment. 

o Pupation lasts 3-6 days. 

4. Adult: 
o Emerges from the pupal case. 

o Lifespan is typically 15-25 days, depending on environmental conditions. 

Anatomy: 

 Head: Compound eyes, antennae, and proboscis for feeding. 

 Thorax: Three pairs of legs, two wings (the second pair reduced to halteres for balance). 

 Abdomen: Segmented, containing the digestive and reproductive organs. 

Feeding Habits: 

 Houseflies are omnivorous and feed on a variety of organic materials, including food 

waste, feces, and decaying matter. 

 They have sponging mouthparts, which they use to liquefy solid food with saliva before 

ingestion. 

Disease Transmission: 

 Mechanical Transmission: 
o Houseflies pick up pathogens on their body surfaces, mouthparts, and digestive 

tract when they come into contact with contaminated materials. 

o They can then transfer these pathogens to human food, utensils, and surfaces. 

 Pathogens: 
o Houseflies can carry over 100 different pathogens, including bacteria (e.g., 

Escherichia coli, Salmonella), viruses (e.g., enteroviruses), protozoa (e.g., 

Entamoeba histolytica), and helminths (e.g., Ascaris lumbricoides). 

 Mechanisms of Transmission: 
o Contamination: Pathogens are deposited on surfaces through the fly’s feet, body, 

or excreta (vomit or feces). 

o Regurgitation: Flies regurgitate digestive juices and pathogen-containing 

material onto food before ingestion. 

Diseases Transmitted: 

 Diarrheal Diseases: Dysentery, cholera, typhoid fever. 

 Parasitic Infections: Amebiasis, giardiasis. 

 Bacterial Infections: Shigellosis, E. coli infections. 
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Methods of Transmission of Diseases 

1. Direct Contact 

 Person-to-Person Transmission: 
o Pathogens are spread through direct physical contact between individuals, such as 

touching, kissing, sexual contact, or sharing personal items (e.g., towels, utensils). 

o Diseases: Common colds, influenza, sexually transmitted infections (STIs). 

2. Indirect Contact 

 Fomites: 
o Pathogens are transmitted through inanimate objects or surfaces that have been 

contaminated. 

o Diseases: MRSA, norovirus. 

3. Droplet Transmission 

 Respiratory Droplets: 
o Pathogens are spread through large respiratory droplets expelled during coughing, 

sneezing, or talking. 

o Diseases: COVID-19, influenza, pertussis. 

4. Airborne Transmission 

 Aerosols: 
o Pathogens are spread through tiny respiratory droplets that remain suspended in 

the air for extended periods. 

o Diseases: Tuberculosis, measles, chickenpox. 

5. Vector-Borne Transmission 

 Biological Vectors: 
o Pathogens are transmitted through the bite of an infected vector, such as 

mosquitoes, ticks, or fleas. 

o Diseases: Malaria, Lyme disease, Zika virus. 

 Mechanical Vectors: 
o Pathogens are mechanically transmitted by vectors such as houseflies, which 

carry pathogens on their body surfaces or through their digestive tracts. 

o Diseases: Diarrheal diseases, typhoid fever. 

6. Vehicle Transmission 

 Waterborne Transmission: 
o Pathogens are spread through contaminated water. 

o Diseases: Cholera, giardiasis. 



MBY-304: MEDICAL MICRBIOLOGY 

 

DEPARTMENT OF MICROBIOLOGY 

 Foodborne Transmission: 
o Pathogens are spread through contaminated food. 

o Diseases: Salmonellosis, E. coli infection. 

 Bloodborne Transmission: 
o Pathogens are spread through contaminated blood or blood products. 

o Diseases: Hepatitis B and C, HIV. 

SAND FLY : Sandflies (subfamily Phlebotominae) are small, blood-feeding insects that act as 

vectors for various diseases, most notably leishmaniasis. They transmit pathogens biologically 

by injecting them into hosts during blood meals. Understanding their biology, life cycle, and 

feeding habits is crucial for developing effective prevention and control measures to reduce the 

transmission of sandfly-borne diseases. 

Role of Sandfly in Disease Transmission 

Biology of Sandfly (Phlebotomine) 

Classification: 

 Kingdom: Animalia 

 Phylum: Arthropoda 

 Class: Insecta 

 Order: Diptera 

 Family: Psychodidae 

 Subfamily: Phlebotominae 

Life Cycle: 

1. Egg: 
o Laid in humid, dark environments such as soil rich in organic matter, leaf litter, or 

animal burrows. 

o Eggs hatch in about 1-2 weeks, depending on environmental conditions. 

2. Larva: 
o The larval stage has four instars and feeds on organic debris. 

o This stage lasts several weeks to months. 

3. Pupa: 
o Pupation occurs in similar environments where larvae are found. 

o This stage lasts about 1-2 weeks. 

4. Adult: 
o Adult sandflies are small, hairy insects with long legs and wings held in a V-

shape. 

o Lifespan is typically 1-2 months, depending on environmental conditions. 

Anatomy: 
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 Head: Features large compound eyes, antennae, and piercing-sucking mouthparts 

adapted for blood-feeding. 

 Thorax: Three pairs of long legs, two wings covered with hairs. 

 Abdomen: Segmented, containing the digestive and reproductive organs. 

Feeding Habits: 

 Females: Blood-feeders, requiring blood meals for egg production. 

 Males: Feed on plant juices and nectar. 

 Blood-Feeding: Females locate hosts by detecting body heat, carbon dioxide, and other 

host odors. 

Disease Transmission: 

 Biological Transmission: 
o Sandflies transmit pathogens through their bite. The primary disease transmitted 

by sandflies is leishmaniasis, caused by various species of the Leishmania 

parasite. 

 Pathogens: 
o Leishmania spp.: Causes cutaneous, mucocutaneous, and visceral leishmaniasis. 

o Viruses: Sandflies can also transmit certain viruses, such as the sandfly fever 

virus. 

o Bacteria: Bartonella bacilliformis, causing Carrion's disease (Oroya fever and 

verruga peruana). 

Mechanisms of Transmission: 

 Bite Transmission: During blood-feeding, sandflies inject promastigotes (the infective 

form of Leishmania) into the host's skin. 

 Lifecycle in Sandfly: 
o The cycle begins when a sandfly bites an infected host and ingests macrophages 

containing amastigotes. 

o Inside the sandfly, amastigotes transform into promastigotes in the midgut and 

multiply. 

o Promastigotes migrate to the sandfly's proboscis and are injected into a new host 

during subsequent blood meals. 

Diseases Transmitted: 

 Cutaneous Leishmaniasis: Characterized by ulcerative skin lesions at the site of the 

sandfly bite. 

 Mucocutaneous Leishmaniasis: Affects mucous membranes of the nose, mouth, and 

throat, causing destructive lesions. 

 Visceral Leishmaniasis (Kala-azar): Affects internal organs such as the spleen, liver, 

and bone marrow, causing systemic symptoms like fever, weight loss, and 

hepatosplenomegaly. 
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Prevention and Control: 

 Vector Control: Use of insecticides, insecticide-treated bed nets, and environmental 

management to reduce sandfly breeding sites. 

 Personal Protection: Wearing protective clothing, using insect repellents, and sleeping 

under bed nets. 

 Surveillance and Early Treatment: Early detection and treatment of leishmaniasis 

cases to reduce human reservoirs of the parasite. 

Methods of Transmission 

1. Direct Contact 

 Person-to-Person Transmission: 
o Spread through direct physical contact, such as touching, kissing, or sexual 

contact. 

o Diseases: Common colds, influenza, sexually transmitted infections (STIs). 

2. Indirect Contact 

 Fomites: 
o Transmission via inanimate objects or surfaces contaminated by pathogens. 

o Diseases: MRSA, norovirus. 

3. Droplet Transmission 

 Respiratory Droplets: 
o Spread through large droplets from coughing, sneezing, or talking. 

o Diseases: COVID-19, influenza, pertussis. 

4. Airborne Transmission 

 Aerosols: 
o Spread through tiny respiratory droplets that remain suspended in the air. 

o Diseases: Tuberculosis, measles, chickenpox. 

5. Vector-Borne Transmission 

 Biological Vectors: 
o Pathogens transmitted through the bite of infected vectors, such as mosquitoes, 

ticks, or sandflies. 

o Diseases: Malaria, Lyme disease, leishmaniasis. 

 Mechanical Vectors: 
o Pathogens mechanically transmitted by vectors like houseflies. 

o Diseases: Diarrheal diseases, typhoid fever. 
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6. Vehicle Transmission 

 Waterborne Transmission: 
o Spread through contaminated water. 

o Diseases: Cholera, giardiasis. 

 Foodborne Transmission: 
o Spread through contaminated food. 

o Diseases: Salmonellosis, E. coli infection. 

 Bloodborne Transmission: 
o Spread through contaminated blood or blood products. 

o Diseases: Hepatitis B and C, HIV. 

 DRUG RESISTANCE IN BACTERIA 

Antibiotic resistance in bacteria is a significant global health challenge that occurs when bacteria 

evolve mechanisms to withstand the effects of antibiotics. This resistance can render antibiotics 

ineffective, making infections harder to treat and increasing the risk of severe illness and death. 

Here's an overview of antibiotic resistance in bacteria, including its causes, mechanisms, 

implications, and strategies to combat it: 

Causes of Antibiotic Resistance: 

1. Overuse and Misuse of Antibiotics: 

o Inappropriate prescribing and overuse of antibiotics in humans and animals 

contribute to the selection pressure for resistant bacteria. 

2. Incomplete Treatment Courses: 

o Not completing prescribed antibiotic courses can allow surviving bacteria to 

develop resistance. 

3. Use in Agriculture: 

o Antibiotics used in livestock farming for growth promotion and disease 

prevention contribute to the spread of resistant bacteria through food and the 

environment. 

4. Lack of New Antibiotics: 

o Fewer new antibiotics are being developed, limiting treatment options for 

resistant infections. 
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Mechanisms of Antibiotic Resistance: 

1. Enzymatic Degradation or Modification: 

o Bacteria produce enzymes that inactivate antibiotics, such as beta-lactamases that 

break down beta-lactam antibiotics (e.g., penicillins). 

2. Alteration of Target Sites: 

o Mutations or acquisition of genetic elements can change antibiotic target sites 

(e.g., ribosomes or cell wall components), making antibiotics ineffective. 

3. Efflux Pumps: 

o Bacteria can pump antibiotics out of their cells before they can exert their effect, 

reducing intracellular antibiotic concentrations. 

4. Biofilm Formation: 

o Bacteria in biofilms are protected by a matrix, making them less susceptible to 

antibiotics. 

Implications of Antibiotic Resistance: 

1. Treatment Failures: Infections become harder to treat, leading to prolonged illness, 

increased healthcare costs, and higher mortality rates. 

2. Spread of Resistant Bacteria: Resistant bacteria can spread within healthcare settings, 

communities, and globally through travel and trade. 

3. Impact on Public Health: Resistant infections complicate disease control efforts, 

potentially reversing medical advances and increasing the burden on healthcare systems. 

Strategies to Combat Antibiotic Resistance: 

1. Antibiotic Stewardship: 

o Promoting appropriate antibiotic use through education, guidelines, and 

monitoring to optimize treatment outcomes and minimize resistance. 

2. Developing New Antibiotics: 

o Investing in research and development of new antibiotics and alternative 

therapies, including vaccines and phage therapy. 
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3. Enhancing Infection Prevention and Control: 

o Implementing measures to prevent infections (e.g., hand hygiene, vaccination) to 

reduce the need for antibiotics. 

4. Surveillance and Monitoring: 

o Tracking antibiotic resistance patterns and trends to guide treatment decisions and 

public health responses. 

5. Global Collaboration: 

o Coordinating efforts across countries and sectors to address antibiotic resistance 

as a shared global health challenge. 

Conclusion: 

Antibiotic resistance poses a serious threat to public health worldwide, requiring coordinated 

efforts at individual, community, national, and global levels to combat its spread. Effective 

strategies include prudent antibiotic use, development of new therapies, infection prevention, and 

global cooperation to preserve the effectiveness of antibiotics for future generations. 

DESCRIPTION AND PATHOLOGY OF DISEEASES CAUSED 

BY GIARDIA ,ENTAMOEBA HISTOLYTICA : 

Giardia is a genus of protozoan parasites that infect the gastrointestinal tract of humans and other 

animals, causing giardiasis. The most common species to infect humans is Giardia lamblia (also 

known as Giardia intestinalis or Giardia duodenalis). The parasite is transmitted through the 

ingestion of contaminated water or food, or by direct person-to-person contact. 

Pathology of Giardiasis 

Transmission 

 Fecal-Oral Route: 
o Giardia cysts are excreted in the feces of infected hosts and can contaminate 

water, food, and surfaces. 

o Ingesting as few as 10 cysts can cause infection. 

 Contaminated Water: 



MBY-304: MEDICAL MICRBIOLOGY 

 

DEPARTMENT OF MICROBIOLOGY 

o Drinking or recreational water sources contaminated with Giardia cysts are 

common routes of transmission. 

o Outbreaks often occur in areas with poor sanitation or where water treatment is 

inadequate. 

 Person-to-Person Contact: 
o Close contact with infected individuals, such as in childcare settings, can facilitate 

transmission. 

o Sexual practices that involve fecal-oral contact also pose a risk. 

Life Cycle 

1. Cyst Stage: 
o The infective form that is hardy and can survive outside the host for extended 

periods. 

o Cysts are ingested with contaminated water or food. 

2. Trophozoite Stage: 
o Once ingested, cysts transform into trophozoites in the small intestine. 

o Trophozoites are the active, feeding stage that attaches to the intestinal lining. 

3. Replication: 
o Trophozoites multiply by binary fission, colonizing the small intestine. 

o Some trophozoites transform back into cysts, which are then excreted in feces. 

Clinical Manifestations 

 Incubation Period: Symptoms typically appear 1-3 weeks after exposure. 

 Acute Giardiasis: 
o Diarrhea: Often watery, foul-smelling, and can lead to dehydration. 

o Abdominal Cramps and Bloating: Common due to intestinal irritation and gas 

production. 

o Nausea and Vomiting: May occur, contributing to dehydration. 

o Weight Loss and Malabsorption: Due to damage to the intestinal lining, leading 

to nutrient malabsorption. 

o Fatigue and Weakness: Result from dehydration, malnutrition, and the body's 

immune response. 

 Chronic Giardiasis: 
o Prolonged Diarrhea: Can persist for weeks or months, leading to significant 

weight loss. 

o Steatorrhea: Fatty stools due to malabsorption of fats. 

o Lactose Intolerance: Temporary lactose intolerance can develop due to damage 

to the intestinal villi. 

o Growth Retardation: In children, chronic infection can lead to growth and 

developmental delays. 

Pathogenesis 

 Attachment and Colonization: 
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o Trophozoites attach to the epithelial cells of the small intestine using a ventral 

adhesive disc. 

o This attachment disrupts the epithelial cells and damages the intestinal mucosa. 

 Immune Response: 
o The immune system responds to the infection by producing antibodies (IgA) and 

activating immune cells. 

o Inflammatory responses can exacerbate symptoms and contribute to tissue 

damage. 

 Nutrient Malabsorption: 
o Giardia infection impairs the absorption of nutrients, particularly fats and fat-

soluble vitamins. 

o Damage to the microvilli and epithelial cells of the intestine reduces the surface 

area for absorption. 

Diagnosis 

 Stool Examination: 
o Microscopic examination of stool samples for the presence of Giardia cysts or 

trophozoites. 

o Multiple samples may be needed due to intermittent shedding of cysts. 

 Antigen Detection: 
o Enzyme immunoassays (EIAs) and direct fluorescent antibody (DFA) tests can 

detect Giardia antigens in stool samples. 

o These tests are more sensitive and specific than microscopy. 

 Molecular Methods: 
o Polymerase chain reaction (PCR) tests can identify Giardia DNA in stool samples. 

Treatment 

 Antiparasitic Medications: 
o Metronidazole: Commonly used to treat giardiasis, though it can cause side 

effects like a metallic taste and gastrointestinal discomfort. 

o Tinidazole: Similar to metronidazole but with a shorter treatment course. 

o Nitazoxanide: An alternative that is effective against Giardia and other protozoal 

infections. 

o Albendazole: Sometimes used, particularly in combination with other 

medications. 

 Supportive Care: 
o Rehydration: Oral rehydration solutions or intravenous fluids to treat 

dehydration. 

o Nutritional Support: Ensuring adequate nutrition, especially in children with 

chronic infection. 

Prevention 

 Water Treatment: 
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o Boiling water, using water filters that remove cysts, or treating water with iodine 

or chlorine can prevent infection. 

o Ensuring safe drinking water in areas where Giardia is common. 

 Good Hygiene: 
o Handwashing with soap and water, especially after using the toilet and before 

eating or preparing food. 

o Avoiding consumption of untreated water from lakes, rivers, or poorly maintained 

wells. 

 Sanitation: 
o Proper disposal of human and animal feces to prevent contamination of water 

sources. 

 Education: 
o Informing at-risk populations, such as travelers, hikers, and those in childcare 

settings, about the risks and prevention methods. 

Entamoeba histolytica : 

Entamoeba histolytica is a protozoan parasite responsible for causing amebiasis (or amoebiasis), 

a major cause of morbidity and mortality in developing countries. The parasite primarily affects 

the colon but can also invade other tissues, particularly the liver. 

Pathology of Amebiasis 

Transmission 

 Fecal-Oral Route: 
o Transmission occurs through ingestion of E. histolytica cysts, which are excreted 

in the feces of infected individuals. 

o Commonly acquired by consuming contaminated water or food. 

o Direct person-to-person transmission can occur in settings with poor hygiene. 

 Cyst Stage: 
o The infective form that is resistant to environmental conditions and can survive 

outside the host for prolonged periods. 

o Ingested cysts pass through the stomach and excyst in the small intestine to 

release trophozoites. 

Life Cycle 

1. Cyst Stage: 
o Ingested cysts reach the small intestine, where they excyst to release trophozoites. 

2. Trophozoite Stage: 
o The active, feeding form that colonizes the colon. 

o Trophozoites can invade the intestinal mucosa, causing disease, or encyst to be 

excreted in the feces. 

Clinical Manifestations 



MBY-304: MEDICAL MICRBIOLOGY 

 

DEPARTMENT OF MICROBIOLOGY 

 Intestinal Amebiasis: 

o Asymptomatic Colonization: 
 Many infected individuals are asymptomatic carriers, shedding cysts in 

their feces without showing symptoms. 

o Amebic Dysentery: 
 Symptoms: Severe diarrhea, often with blood and mucus, abdominal pain, 

cramping, and tenesmus (a feeling of incomplete defecation). 

 Pathogenesis: Trophozoites invade and ulcerate the colonic mucosa, 

leading to inflammation, necrosis, and bleeding. 

o Amebic Colitis: 
 Symptoms: Chronic diarrhea, weight loss, and abdominal discomfort. 

 Complications: Can lead to toxic megacolon, bowel perforation, and 

peritonitis. 

 Extraintestinal Amebiasis: 

o Amebic Liver Abscess: 
 Symptoms: Right upper quadrant abdominal pain, fever, hepatomegaly, 

and jaundice. 

 Pathogenesis: Trophozoites can spread to the liver via the portal 

circulation, causing abscess formation. 

 Complications: Rupture of the abscess can lead to peritonitis, pleural 

effusion, and empyema. 

o Other Sites: 
 Less commonly, E. histolytica can affect the lungs, brain, and skin, 

leading to abscesses and systemic symptoms. 

Pathogenesis 

 Invasion and Destruction: 
o Trophozoites adhere to colonic epithelial cells via specific adhesins and produce 

enzymes that degrade the extracellular matrix, facilitating tissue invasion. 

o Cytotoxins and proteolytic enzymes (such as cysteine proteases) released by 

trophozoites cause cell lysis and tissue necrosis. 

 Immune Response: 
o The host's immune response to E. histolytica includes the production of antibodies 

(particularly IgA) and the activation of cell-mediated immunity. 

o However, the parasite's ability to evade the immune system, partly through cyst 

formation, contributes to its persistence and pathogenicity. 

Diagnosis 

 Stool Examination: 
o Microscopic identification of cysts or trophozoites in stool samples. 

o Multiple samples may be needed due to intermittent shedding. 

 Antigen Detection: 
o Enzyme immunoassays (EIAs) can detect E. histolytica antigens in stool or 

serum. 
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o These tests differentiate E. histolytica from non-pathogenic Entamoeba species. 

 Serology: 
o Detection of antibodies in blood, especially useful for diagnosing extraintestinal 

amebiasis. 

o High titers of anti-amebic antibodies are indicative of invasive disease. 

 Imaging: 
o Ultrasound, CT scan, or MRI can identify liver abscesses. 

o Aspiration of abscess material can confirm the diagnosis. 

 Molecular Methods: 
o PCR tests can detect E. histolytica DNA in stool, tissue, or abscess fluid samples. 

Treatment 

 Amebic Dysentery and Colitis: 
o Metronidazole or tinidazole is used to eliminate trophozoites. 

o Followed by a luminal amebicide (e.g., paromomycin or iodoquinol) to eradicate 

cysts. 

 Amebic Liver Abscess: 
o Metronidazole or tinidazole, often with percutaneous drainage for large or 

unresponsive abscesses. 

o A luminal amebicide is given to prevent recurrence. 

Prevention 

 Water Treatment: 
o Boiling water, using water filters that remove cysts, or treating water with iodine 

or chlorine. 

o Ensuring safe drinking water in endemic areas. 

 Sanitation: 
o Proper disposal of human feces to prevent contamination of water sources. 

o Improved sanitation facilities and sewage treatment. 

 Hygiene: 
o Handwashing with soap and water, especially after using the toilet and before 

eating or preparing food. 

o Educating at-risk populations about the importance of hygiene and safe food 

practices. 

 Food Safety: 
o Washing fruits and vegetables with clean water. 

o Avoiding consumption of raw or undercooked foods in endemic areas. 

POX VIRUS &HERPES VIRUS : 

Poxviruses are a family of large, complex viruses that can infect a wide range of vertebrate and 

invertebrate hosts. They are characterized by their ability to replicate in the cytoplasm of infected 

cells and to produce large, brick-shaped virions. Poxviruses are notable for causing several 
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significant diseases in humans and animals, including smallpox (Variola virus), cowpox, and 

molluscum contagiosum. Here, we will focus on the general aspects of poxvirus diseases, their 

pathology, and laboratory diagnosis. 

General Features of Poxvirus Diseases 

Transmission 

 Direct Contact: Poxviruses are primarily transmitted through direct contact with infected 

lesions or secretions from infected individuals or animals. 

 Respiratory Route: Some poxviruses, such as variola virus (smallpox), can spread 

through respiratory droplets. 

 Vector Transmission: Certain poxviruses can be transmitted by arthropod vectors. 

Pathogenesis 

 Entry and Replication: Poxviruses enter the body through breaks in the skin or mucous 

membranes. They replicate in the cytoplasm of infected cells, leading to the formation of 

cytoplasmic inclusion bodies called "Guarnieri bodies." 

 Spread: Poxviruses can cause local lesions at the site of entry and systemic infections if 

they enter the bloodstream. 

 Pathological Effects: The viruses induce a wide range of pathological changes 

depending on the specific virus and host, including skin lesions, systemic inflammation, 

and potential dissemination to internal organs. 

Specific Diseases Caused by Poxviruses 

1. Smallpox (Variola Virus) 

 Description: Smallpox was caused by the variola virus and was characterized by a high 

fever and a distinctive rash that progressed from macules to papules, vesicles, pustules, 

and finally crusts. 

 Pathology: The virus replicated in the respiratory tract initially, followed by 

dissemination via the bloodstream. Skin lesions were a hallmark, leading to scarring and 

sometimes severe systemic complications. 

 Laboratory Diagnosis: 
o PCR: Detects variola virus DNA in clinical samples such as skin lesions or 

respiratory secretions. 

o Electron Microscopy: Identifies viral particles in vesicle fluid or crust samples. 

o Virus Isolation: Requires high-containment facilities (BSL-4). Involves culturing 

the virus from clinical specimens on specialized cell lines. 

o Serology: Detects variola-specific antibodies (IgM and IgG) in serum samples, 

indicating recent or past infection. 

2. Cowpox 
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 Description: Cowpox virus causes localized lesions primarily in cows, but can also 

infect humans through direct contact with infected animals or contaminated materials. 

 Pathology: In humans, cowpox typically results in localized lesions, often on the hands 

or face, which can be ulcerative and painful but generally resolve without systemic 

illness. 

 Laboratory Diagnosis: Similar methods as for smallpox, including PCR, virus isolation, 

and serology. 

3. Molluscum Contagiosum 

 Description: Molluscum contagiosum virus (MCV) causes benign skin lesions known as 

mollusca, which are small, raised, flesh-colored bumps with a central indentation or pore. 

 Pathology: The virus infects and replicates within epithelial cells of the skin and mucous 

membranes, causing the characteristic lesions. It is usually self-limiting but can persist in 

immunocompromised individuals. 

 Laboratory Diagnosis: Diagnosis is often clinical based on the appearance of the 

lesions. If needed, PCR or viral culture from lesion material can confirm the diagnosis. 

Laboratory Diagnosis of Poxvirus Infections 

Methods 

 PCR (Polymerase Chain Reaction): Detects viral DNA in clinical samples, providing 

rapid and specific diagnosis. 

 Electron Microscopy: Visualizes characteristic poxvirus particles in clinical specimens. 

 Virus Isolation: Involves culturing the virus on appropriate cell lines under stringent 

containment conditions (BSL-4 for variola virus). 

 Serology: Detects virus-specific antibodies (IgM and IgG) in serum samples, indicating 

recent or past infection. 

Differential Diagnosis 

 Differentiation from other viral infections causing skin lesions (e.g., herpes simplex 

virus, varicella-zoster virus) is crucial and often relies on clinical presentation and 

laboratory testing. 

Prevention and Control 

 Vaccination: Vaccination played a crucial role in the eradication of smallpox. Vaccines 

for other poxviruses (e.g., vaccinia virus for smallpox) are used in specific populations at 

risk. 

 Infection Control: Strict hygiene measures, isolation of infected individuals, and vector 

control (where applicable) are important for preventing transmission. 
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HERPES VIRUS : 

Herpesviruses are a family of double-stranded DNA viruses known for their ability to establish 

lifelong latent infections in their hosts. There are several herpesviruses that infect humans, each 

causing distinct diseases. Here, we will focus on the general aspects, pathology, and laboratory 

diagnosis of diseases caused by herpesviruses. 

General Features of Herpesvirus Diseases 

Transmission 

 Direct Contact: Herpesviruses are primarily transmitted through direct contact with 

infected secretions or lesions, such as saliva, genital secretions, or skin-to-skin contact. 

 Vertical Transmission: Some herpesviruses can be transmitted from mother to fetus 

during pregnancy or childbirth. 

 Asymptomatic Shedding: Infected individuals can shed the virus asymptomatically, 

contributing to transmission. 

Pathogenesis 

 Entry and Latency: After initial infection, herpesviruses establish latency in sensory 

nerve ganglia (e.g., trigeminal ganglia for herpes simplex virus). Periodic reactivation can 

lead to recurrent disease. 

 Primary Infection: Initial infection often leads to symptomatic disease, followed by the 

establishment of latency in nerve cells. 

 Reactivation: Stress, immunosuppression, or other factors can trigger reactivation of the 

virus, leading to recurrent episodes of disease. 

Specific Diseases Caused by Herpesviruses 

1. Herpes Simplex Virus (HSV) 

 Description: HSV has two serotypes, HSV-1 and HSV-2, which primarily differ in their 

preferred site of infection (HSV-1 typically causes oral lesions, while HSV-2 causes 

genital lesions). Both can infect either site. 

 Pathology: Primary infection manifests as painful vesicular lesions on the skin or 

mucous membranes. Recurrent episodes (herpes labialis or genital herpes) are 

characterized by milder symptoms and shorter duration. 

 Laboratory Diagnosis: 
o Viral Culture: HSV can be cultured from vesicle fluid or lesion swabs, but it is 

time-consuming. 

o PCR (Polymerase Chain Reaction): Detects HSV DNA with high sensitivity 

and specificity from lesion swabs or other clinical specimens. 

o Direct Immunofluorescence Assay (DFA): Rapid detection of viral antigens in 

lesion samples. 
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o Serology: Detection of HSV-specific antibodies (IgM and IgG) in serum to 

determine past infection or recent exposure. 

2. Varicella-Zoster Virus (VZV) 

 Description: VZV causes varicella (chickenpox) during primary infection and herpes 

zoster (shingles) upon reactivation. 

 Pathology: Varicella presents with a pruritic vesicular rash that spreads throughout the 

body. Herpes zoster manifests as a painful, unilateral vesicular rash following the 

dermatomal distribution of affected sensory nerves. 

 Laboratory Diagnosis: 
o PCR: Detects VZV DNA in clinical samples such as vesicle fluid or 

cerebrospinal fluid (CSF) during neurological complications. 

o Viral Culture: Isolation of VZV from clinical specimens, although less 

commonly performed than PCR. 

o Serology: Detection of VZV-specific antibodies (IgM and IgG) to confirm past 

infection or recent exposure. 

3. Other Herpesviruses 

 Cytomegalovirus (CMV): Causes congenital infections, mononucleosis-like syndromes 

in healthy individuals, and severe disease in immunocompromised patients. 

 Epstein-Barr Virus (EBV): Causes infectious mononucleosis (glandular fever) and is 

associated with certain cancers, such as Burkitt lymphoma and nasopharyngeal 

carcinoma. 

 Human Herpesvirus 6 and 7 (HHV-6, HHV-7): Associated with roseola infantum 

(exanthema subitum) in infants. 

Laboratory Diagnosis of Herpesvirus Infections 

Methods 

 PCR (Polymerase Chain Reaction): Highly sensitive and specific for detecting viral 

DNA in clinical samples such as vesicle fluid, CSF, or blood. 

 Viral Culture: Isolation of herpesviruses from clinical specimens, which can confirm 

active infection but requires specialized laboratory conditions. 

 Direct Immunofluorescence Assay (DFA): Rapid detection of viral antigens in lesion 

samples. 

 Serology: Detection of virus-specific antibodies (IgM and IgG) in serum to determine 

past infection or recent exposure. 

Differential Diagnosis 

 Distinguishing between different herpesvirus infections (e.g., HSV from VZV) and other 

viral or bacterial causes of similar clinical presentations (e.g., coxsackievirus, bacterial 

infections). 
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Prevention and Treatment 

 Prevention: Vaccination is available for varicella (chickenpox) and herpes zoster 

(shingles). Prevention of transmission through barrier methods and avoiding contact with 

lesions during active infection. 

 Treatment: Antiviral medications such as acyclovir, valacyclovir, and famciclovir can 

shorten the duration and severity of symptoms, especially if started early in the course of 

infection. 

VIRUSES AFFECTING NERVOUS  SYSTEM : POLIO VIRUS & RABIES VIRUS 

POLIO VIRUS : 

Poliovirus belongs to the family Picornaviridae and genus Enterovirus. It is the causative agent 

of poliomyelitis, commonly known as polio. Poliovirus primarily infects the gastrointestinal tract 

and can invade the nervous system, causing paralysis in a small percentage of cases. 

Pathology 

Transmission 

 Fecal-Oral Route: Poliovirus is mainly transmitted through ingestion of contaminated 

food or water containing fecal matter containing the virus. 

 Person-to-Person: Direct contact with infected respiratory secretions or feces can also 

spread the virus. 

Pathogenesis 

1. Initial Replication: Poliovirus initially replicates in the pharynx and gastrointestinal 

tract. 

2. Viremia: The virus enters the bloodstream, allowing dissemination throughout the body. 

3. Neuroinvasion: In a small percentage of cases (<1%), the virus crosses the blood-brain 

barrier and infects motor neurons in the spinal cord or brainstem, leading to paralysis. 

Clinical Manifestations 

 Asymptomatic Infection: Many infected individuals (90-95%) remain asymptomatic or 

develop mild symptoms (fever, headache, sore throat). 

 Non-paralytic Polio: Some individuals develop symptoms such as fever, sore throat, 

headache, vomiting, stiffness in the neck, and pain in the limbs. This form does not lead 

to paralysis. 

 Paralytic Polio: Less than 1% of cases progress to paralytic polio, characterized by 

asymmetric flaccid paralysis, muscle weakness, and potentially permanent disability or 

death if respiratory muscles are affected. 
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Types of Paralytic Polio 

 Spinal Polio: Most common form, affecting motor neurons of the spinal cord. 

 Bulbar Polio: Affects motor neurons in the brainstem, leading to difficulty in breathing, 

swallowing, and speaking. 

 Bulbospinal Polio: Combination of spinal and bulbar forms. 

Laboratory Diagnosis 

Methods 

 Viral Isolation: Poliovirus can be isolated from stool samples or throat swabs using cell 

culture techniques. 

o Cell Lines: Commonly used cell lines include RD (rhabdomyosarcoma) and 

L20B (genetically modified to express poliovirus receptor). 

o Detection: Cytopathic effects (CPE) such as cell rounding and lysis indicate viral 

presence. 

 Serology: Detection of poliovirus-specific antibodies (IgM and IgG) in serum to confirm 

recent infection or vaccination status. 

 PCR (Polymerase Chain Reaction): Molecular detection of poliovirus RNA in clinical 

specimens like stool or throat swabs. PCR is highly sensitive and specific for detecting 

viral genetic material. 

Differential Diagnosis 

 Other Enteroviruses: Similar clinical presentations can be caused by other 

enteroviruses, such as coxsackieviruses and echoviruses. 

 Guillain-Barré Syndrome: Can present with acute flaccid paralysis similar to paralytic 

polio but has different clinical features and pathophysiology. 

Prevention and Treatment 

Prevention 

 Vaccination: The development and widespread use of the polio vaccine (oral polio 

vaccine, OPV, and inactivated polio vaccine, IPV) have led to significant reductions in 

polio cases worldwide. Vaccination campaigns aim to achieve global eradication of 

poliovirus. 

Treatment 

 Supportive Care: There is no specific antiviral treatment for polio. Management focuses 

on supportive care, such as pain relief, physical therapy, and respiratory support if 

needed. 
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Global Eradication Efforts 

 Global Polio Eradication Initiative: Led by the World Health Organization (WHO), 

Rotary International, CDC, and UNICEF, aims to eradicate wild poliovirus worldwide 

through vaccination campaigns, surveillance, and outbreak response. 

 

RABIES VIRUS : 

Rabies virus belongs to the family Rhabdoviridae and genus Lyssavirus. It is a neurotropic virus 

that causes rabies, a deadly viral zoonosis that affects mammals, including humans. Rabies is 

primarily transmitted through the bite of an infected animal, leading to a fatal encephalitis if not 

promptly treated. 

Pathology 

Transmission 

 Animal Bite: Rabies is typically transmitted through the saliva of infected animals, most 

commonly through bites. 

 Scratches and Other Exposures: Rarely, transmission can occur through scratches, 

abrasions, or mucous membrane exposure to infected saliva. 

Pathogenesis 

1. Entry: The virus enters the body through broken skin or mucous membranes at the site 

of the bite or scratch. 

2. Local Replication: Rabies virus replicates at the site of entry (usually muscle tissue) and 

then spreads along peripheral nerves to the central nervous system (CNS). 

3. Centripetal Spread: The virus ascends via retrograde axonal transport to the brain, 

where it causes fatal encephalitis. 

4. Peripheral Spread: After reaching the brain, the virus can spread to other tissues, 

including salivary glands, facilitating further transmission. 

Clinical Manifestations 

 Incubation Period: Variable, typically ranges from weeks to months but can be as short 

as days or as long as years. 

 Prodromal Phase: Initial symptoms include fever, malaise, headache, and local pain or 

paresthesia at the site of exposure. 

 Acute Neurological Phase: Progressive encephalitis characterized by hydrophobia (fear 

of water), aerophobia (fear of drafts of air), confusion, hallucinations, and agitation. 

 Paralytic Phase: Paralysis, coma, and death usually occur within days after onset of 

symptoms. 
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Laboratory Diagnosis 

Methods 

 Direct Fluorescent Antibody (DFA) Test: Rapid and sensitive detection of rabies virus 

antigens in fresh brain tissue (especially the hippocampus). 

 Reverse Transcription PCR (RT-PCR): Detects viral RNA in clinical samples such as 

saliva, cerebrospinal fluid (CSF), or skin biopsy. 

 Virus Isolation: Rabies virus can be isolated from saliva, CSF, or brain tissue using cell 

culture techniques (e.g., mouse inoculation test). 

 Serology: Detection of rabies virus-specific antibodies (IgM and IgG) in serum or CSF to 

confirm exposure or immune response. 

Differential Diagnosis 

 Other Causes of Encephalitis: Including other viral infections (e.g., herpes simplex 

virus), bacterial infections, and autoimmune disorders. 

Prevention and Treatment 

Prevention 

 Pre-Exposure Prophylaxis: Recommended for individuals at high risk of exposure (e.g., 

veterinarians, animal handlers). Consists of a series of rabies vaccines to induce 

protective immunity. 

 Post-Exposure Prophylaxis (PEP): Essential for individuals bitten by or exposed to 

animals suspected of having rabies. Involves immediate wound cleaning, administration 

of rabies immunoglobulin (if indicated), and a series of rabies vaccine doses. 

Treatment 

 No Cure: Once clinical symptoms of rabies appear, the disease is almost always fatal. 

 Supportive Care: Treatment focuses on palliative care to alleviate symptoms and 

provide comfort. 

Global Impact and Eradication Efforts 

 Global Burden: Rabies causes tens of thousands of deaths annually, mostly in Asia and 

Africa, where canine rabies is endemic. 

 Control and Eradication: Efforts focus on vaccination of domestic animals (especially 

dogs), enhanced surveillance, and access to PEP in affected regions. 
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