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) INTRODUCTION TO MICROBIOLOGY

-
Definition

Microbiology is the branch of science that
deals with the study of microorganisms.

Microorganisms are tiny living organisms that
cannot usually be seen with the naked eye and
are observed using a microscope.
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The term microbiology is derived from: | .
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_. IMPORTANCE OF MICROBIOLOGY IN PHARMACY //
mﬁﬁﬁq&qsﬁaﬁaﬂiﬁrﬁﬁ / “

® Microbiology is important in pharmacy because
microorganisms can cause infectious diseases and
may contaminate medicines, food, water and
medical instruments.
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- ® Preparation of antibiotics, - ® Sterility testing of ' ® Quality control of
vaccines and enzymes A pharmaceutlcal products - medicines
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@ Study of infectious '® Development of ' ® Maintaining hygiene in

diseases disinfectants and antiseptics hospitals and laboratories
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MAJOR BRANCHES OF MICROBIOLOGY
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Bacteriology: LS Virology: Mycology:
Study of bacteria X | Study of viruses Study of fungi
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Parasitology: 0 Immunolog.y:
Study of parasites e §tudy of immunity and
(O Immune system
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Microorganisms are mainly classified into the following groups: =
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“COMMON MICROORGANISMS /¢
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—— 1. Bacteria / d&dif¥am «— (/- -
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Examples / 3GT&30T:

Bacteria are single-celled, prokaryotic
® Escherichia coli

microorganisms. They have no true
nucleus and multiply mainly by
binary fission.

® Staphylococcus aureus
® Streptococcus pyogenes
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Some bacteria are useful, while others cause diseases such as typhoid, tuberculosis,
cholera and food poisoning.
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Viruses are extremely small
infectious agents. They can
multiply only inside living
host cells.
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(=) Examples / 3gTer:

e Influenza virus / @gqvn dRIRY
e Hepatitis B virus / gUersfed &t arRa
e HIV

e Dengue virus / ST aRRY
e Coronavirus / HRIFATERIRY
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3. Fungi / ddb

Fungi are eukaryotic microorganisms.
88 They may be unicellular, like yeast,
or multicellular, like moulds.
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i Examples / 3crgor: :

@® Saccharomyces cerevisiae — yeast / Il
® Candida albicans

® Aspergillus niger

® Penicillium

. ® Rhizopus y
2 \
@ Fungi may cause infections such as ringworm, candidiasis and athlete’s foot.
___________ Some fungi are also useful in antibiotic production.
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Protozoa are single-celled eukaryotic
microorganisms. Many protozoa live in
water or inside the body of animals and
humans.
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il Examples / SaTE:

\Entamoeba histolytica? Plasmodium : Giardia lamblia ' Trypanosoma

They can cause diseases such as amoebic dysentery,
malaria and sleeping sickness.
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microorganisms that contain
chlorophyll and prepare food

by photosynthesis.
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) Diatoms / 3Terc
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-~ Most algae are useful because they produce oxygen and
> form an important part of aquatic food chains.
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: INTRODUCTION TO EPIDEMIOLOGY )
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STUDY OF THE
DISTRIBUTION & DETERMINANTS
OF DISEASES IN HUMAN POPULATIONS
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’ / Risk factors & causes \ _
| [ Analysis of disease by time, place, and person | 0 responsible for the disease I
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Epidemiology is the study of the distribution,
| frequency, causes and control of diseases and C
_/\« wa health-related events in a population. g H )
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AIMS OF EPIDEMIOLOGY
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Identify the

primary cause and

risk factors of a
disease.
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>> Determine the >> Study the natural >> Evaluate the >> Assist
extent and burden h|story and effectiveness of governments in
of disease in progression of a vaccines, med- planning and
the disease without icines, and public managing
community. treatment. health policies. healthcare services.
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THE EPIDEMIOLOGICAL TRIAD (Hg™RI faa 33)
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THE MICROORGANISM OR FACTOR THAT
CAUSES THE DISEASE, SUCH AS BACTERIA,
VIRUS, OR TOXINS.
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THE HUMAN OR ORGANISM THAT HARBORS
THE DISEASE, INFLUENCED BY AGE,
GENETICS, AND IMMUNITY.
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ENVIRONMENT (9fazur) ./. . - :.. v\'ENVIRONMENT(tRIfa?UT)

THE EXTERNAL SURROUNDINGS THAT 2 - ‘V. ‘, e THE EXTERNAL SURROUNDINGS THAT
ALLOW DISEASE TRANSMISSION, SUCH ) / ALLOW DISEASE TRANSMISSION, SUCH AS
AS CLIMATE, SANITATION, AND CROWDING. CLIMATE, SANITATION, AND CROWDING.
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APPLICATIONS OF EPIDEMIOLOGY

B

Health Profile
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ASSESSING COMMUNITY HEALTH STATUS

It measures the health profile, disease burden,
and mortality rates of a specific population.
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STUDYING THE NATURAL
HISTORY OF DISEASES
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HEALTH POLICY AND SERVICE PLANNING

It provides statistical evidence to help governments
build hospitals, allocate budgets, and deploy medical staff.
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OUTBREAK INVESTIGATION

It tracks the source, transmission route, and spread of
sudden infectious disease outbreaks.
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EVALUATING PREVENTIVE AND
THERAPEUTIC INTERVENTIONS

It tests the efficacy and community-wide impact of
vaccines, drugs, and screening programs.
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IDENTIFYING CAUSES AND RISK FACTORS

It links specific genetic, lifestyle, or environmental
factors to the development of diseases.
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DISEASE SURVEILLANCE

It runs continuous monitoring systems to detect
emerging imontination systems to detect emerging
infections and non-communicable health trends early.
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IMPORTANT EPIDEMIOLOGICAL TERMS
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An epidemic is a sudden increase in the number of cases !
of a disease in a particular community or region above \
the normal expected level. )
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Example / 3CIgT: A sudden rise in dengue cases in a city.
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IMPORTANT EPIDEMIOLOGICAL TERMS
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[ 2. Pandemlc / ﬁf%?b‘ n‘e:ltnﬂ

A pandemic is an epidemic that spreads across
many countries or continents and affects a large
population.
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& Example / J&T83or: COVID-19.
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An endemic disease is a disease that remains
constantly present in a particular area or population
at its usual level.
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 Example / 3<Tg0T: Malaria in some tropical areas.

\ 8 SR a3t d HAfar)




IMPORTANT EPIDEMIOLOGICAL TERMS
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Mode of transmission means the way by which an infectious agent
spreads from one person, animal or source to another person.
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Direct contact / | | Air droplets / | | rooq aminated | | Mosquito bites / | | oA
yIel YU & 3 - TR & P | | 2R
&y N gaT T‘}« J kiﬁa i s EI'I'-'-ﬁ 7 % 7 S Eg. Sh J




... IMPORTANT EPIDEMIOI.OGICAI. TERMS
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An outbreak is a sudden increase
in disease cases in a limited area,
institution or group of people.
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Example / 3313‘@1 Food poisoning among
students in a hostel.
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Quarantine means restricting the
movement of healthy persois who
may have been exposed to an
infectious disease. They are kept
under observation for a certain period.
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(IMPORTANT EPIDEMIOLOGICAL TERMS]
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Isolation means separating a person who is sick
or infected from healthy people to prevent the
spread of disease.
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Quarantine is for exposed but healthy persons;
isolation is for infected persons.
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The incubation period is the time between entry of an
infectious agent into the body and appearance of disease
symptoms.
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( Infection ) (Incubation Period)
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After infection with a virus, symptoms
Example / may appear after a few days.
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" 9. Contact Tracing / §ud sr@uT

Contact tracing means identifying people who
came in close contact with an infected person
and monitoring them for symptoms.
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It helps to find new cases early and prevent
further spread of infection.
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10. Morbidity / Svordr

Morbidity refers to the occurrence or level of

illness in a population during a specific period.

It indicates how many people are suffering
from a disease.
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11. Mortality / g ®

Mortality refers to the number of deaths
in a population during a specified period.
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