MICROBIOLOGY
BMLT- 1** year

TOPIC:

1. Introduction and brief history of microbiology
2. Safety measures in microbiology.



Introduction and Brief History of Microbiology

What is Microbiology?

Microbiology is the study of microscopic organisms (microbes) which are too small to be seen clearly with
the naked eye.

These organisms include:
Bacteria

Viruses

Fungi

Protozoa

Algae

Archaea

Prions (infectious proteins)

These microbes play vital roles in disease, ecology, industry, and biotechn




Branches of Microbiology

Branch Description

Bacteriology Study of bacteria

Virology Study of viruses

Mycology Study of fungi

Parasitology Study of protozoa and parasites

Phycology (Algology) Study of algae

Immunology Study of immune responses and immunity
Microbial Genetics Study of heredity and variation in microbes

Environmental Microbiology Study of microorganisms in natural habitats

Industrial Microbiology Use of microbes in industrial processes like fermentation
Food Microbiology Study of microorganisms causing food spoilage or used in food production
Medical Microbiology Study of microbes that cause diseases in humans
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Characteristics of Microorganisms

Cellular Organization
Can be unicellular (single-celled, e.g., bacteria, protozoa) or multicellular (e.g., some fungi and algae).

Cell Type
May be prokaryotic (lack a defined nucleus, e.g., bacteria and archaea) or eukaryotic (have a nucleus, e.g., fungi,
protozoa, algae).

Reproduction
Typically have a rapid reproduction rate, often through asexual methods like binary fission or budding, enabling
quick population growth.

Environmental Adaptability
Can survive and thrive in extreme environments, such as:
e Hot springs (thermophiles)

e Salt lakes (halophlles) gJ Wﬁ \’l ESmJE RUM
e Deep-sea vents, acidic or alkaline conditions, and even radioactive zones ¥ COLLEGE OF PARAMEDICAL




History and Milestones of Microbiology

Period Scientist Contribution
1665 Robert Hooke First used a microscope to observe cork; coined the word “cell.”
1674 Antonie van Leeuwenhoek Father of Microbiology; observed bacteria, protozoa (“animalcules”) using a simple microscope he made.
1796 Edward Jenner Developed the first vaccine (for smallpox), founding immunology.
1857-1876 Louis Pasteur [?isproved sponta.neo.us generation, proposed.germ thgory of disease,
invented pasteurization, and developed vaccines (rabies, anthrax).
|dentified Bacillus anthracis as cause of anthrax, and later TB and cholera
1876 RebeltRoch pathogens. Formulated Koch’s Postulates.
1884 Hans Christian Gram Developed Gram staining, a method to differentiate bacteria.
1928 Alexander Fleming Discovered penicillin, the first true antibiotic.
1930s-40s — Development of electron microscope allowed visualization of viruses.
1953 Watson & Crick Discovered the double helix structure of DNA (basis of molecular biology).
1970s onwards — Rise of genetic engineering, recombinant DNA technology, and PCR (Polymerase Chain Reaction).
2000s — Use of microbes in biotechnology, CRISPR gene editing, and bioremediation.
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Koch’s Postulates (Important for Exams)

Koch’s Postulates are a set of four scientific criteria developed by Robert Koch in the 1880s to prove that a specific
microorganism causes a specific disease.

Used to prove that a specific microorganism causes a specific disease:

Presence in Diseased Individuals:
The microorganism must be found in all individuals suffering from the disease, but not in healthy individuals.

Isolation and Culture:
The microorganism must be isolated from the diseased host and grown in pure culture (i.e., without contamination).

Reproduction of Disease:
The cultured microorganism should cause the same disease when introduced into a healthy, susceptible host.

Re-isolation:
The same microorganism must be re-isolated from the newly infected host and shown to be identical to the original

organism. Gty e
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Importance of Microbiology

Medical: Identifies disease-causing organisms; aids in developing vaccines and antibiotics.
Pharmaceutical: Utilizes microbes to produce insulin, antibiotics, and vaccines.

Agriculture: Enhances soil fertility (e.g., nitrogen-fixing bacteria); used in biopesticides.

Food Industry: Involved in fermentation (e.g., cheese, yogurt, alcohol) and food preservation.
Environmental: Supports decomposition of organic waste, pollution control, and sewage treatment.

Biotechnology: Enables genetic engineering, gene therapy, and CRISPR technology.
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Importance in Pathology

Pathology is the study of disease - its causes, development, and effects on the body. Microbiology directly supports
pathology by identifying infectious agents responsible for diseases.

Key Points:

Disease Diagnosis:
e Microbiological tests help detect pathogens in blood, tissue, urine, sputum, stool, and other samples.
e Helps distinguish between infectious and non-infectious causes of disease.
Understanding Pathogenesis:
e Provides insight into how microorganisms cause disease (mechanism of infection).
e Helps pathologists understand host-pathogen interactions.
Epidemiology and Infection Control:
e Aids in tracking outbreaks of infectious diseases.
e Helps develop protocols for hospital infection control.
Antibiotic Sensitivity Testing:
e Guides appropriate antibiotic therapy.
e Plays a major role in addressing antibiotic resistance.
Histopathology Correlation:
e |dentifies organisms in tissue sections using special stains (e.g., Ziehl-Neelsen for TB). t, «: \,‘ EDU
e Supports diagnosis through correlation of microbial findings with tissue damage. Y, . SERUM
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Importance for BMLT Students

Bachelor in Medical Laboratory Technology (BMLT) is a paramedical course that trains students in laboratory diagnostic
procedures. Microbiology is a core subject with direct application in laboratory practice.

Key Roles:
Sample Collection and Handling:
e Training in aseptic techniques to avoid contamination.
e Understanding the transport and storage conditions for different types of specimens.
Microbial Cultures:
e Learning how to culture and identify bacteria, fungi, and viruses using media and biochemical tests.
e Understanding incubation conditions and colony characteristics.
Microscopy Skills:
e Gram staining, acid-fast staining, and wet mounts are essential diagnostic tools.
e Helps in the identification of specific organisms like malaria parasites, TB bacilli, and fungi.
Immunology and Serology:
e Understanding antigen-antibody reactions used in diagnostic tests like ELISA, Widal test, VDRL, and HIV testing.
e These techniques are crucial in diagnosing viral and bacterial infections.
Molecular Microbiology:
e [ntroduction to PCR and other molecular methods used in detecting genetic material of pathogens.
e Essential for modern diagnostics, especially for viral infections and pandemics (e.g., COVID-19).
Quality Control and Biosafety: ——
e Knowledge of laboratory safety protocols. r“:"J @?\P‘" *SERUM ¢
e Ensures accurate and reliable results in diagnostic labs.




Safety Measures in Microbiology
For BMLT Students — Pathology, Virology & Microbiology
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1. General Laboratory Safety
e Always wear Personal Protective Equipment (PPE): lab coat, gloves, mask, and eye protection.
e No eating, drinking, or applying cosmetics in the lab.
e Tie back long hair and avoid loose clothing.
e Know the location and use of safety equipment: eyewash station, fire extinguisher, first aid kit,
biosafety cabinet.

2. Hand Hygiene
e Wash hands before and after any lab procedure.
e Use alcohol-based hand rubs when hands are not visibly soiled.

3. Aseptic Techniques
e Work near a flame or in a laminar airflow to maintain a sterile environment.
e Use sterile tools (loops, pipettes) and avoid touching sterile areas.
e Properly sterilize media and equipment before and after use (autoclaving).
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4. Waste Disposal
e Dispose of biological waste in biohazard bags.
e Sharps (needles, blades) go into puncture-proof sharps containers.
e Decontaminate cultures and contaminated materials by autoclaving before disposal.

b. Biosafety Levels (BSL)
e BSL-1: Non-pathogenic microbes (basic precautions).
e BSL-2: Moderate-risk agents (e.g., Staphylococcus, Influenza) — used in teaching labs.
e BSL-3/4: High-risk pathogens (e.g., TB, HIV, Ebola) — special training and facilities required.

6. Handling Specimens
e Label all samples clearly.
e Use leak-proof containers for transport.
e Treat all samples as potentially infectious (universal precautions).

/. Incident Reporting
e Report spills, accidents, or exposures immediately to the lab supervisor.
e Follow protocols for post-exposure prophylaxis (PEP), especially in virology labs (e.g., for HIV or

Hepatitis). f%w?ERUM <




8. Disinfection & Sterilization
e Clean surfaces regularly with disinfectants (e.g., 70% ethanol, sodium hypochlorite).
e Sterilize reusable tools using autoclaves, hot air ovens, or chemical sterilants.

9. Disinfection & Sterilization
e Clean surfaces regularly with disinfectants (e.g., 70% ethanol, sodium hypochlorite).
e Sterilize reusable tools using autoclaves, hot air ovens, or chemical sterilants.
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