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LECTURE 1 :
INTRODUCTION
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DeFinition

« Micro - too small to be seen with the naked eye

» bio-life

« ology-study of (Study of microscopic living form)

« Microorganisms are organisms that are too small to be seen with the unaided eye.

+ “Germ” refers to a rapidly growing cell.
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. About 2000 microbes cause diseases

. 10 billion infections/year worldwide
. 13 million deaths from infections/year worldwide
. We harbor 10 times the number of microbial cells as we do human
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Categories: i

. Bacteria Bacteriology
protozoan Protozology
algae Phycology

parasites Parasitolog
fungi y Mycology

Viruses Virology
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BACTERIA (5‘“-?]- Bacterium)

1. Relatively Simple, single-celled (unicelluar) organisms.
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2. Prokaryotic
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3. Individual bacteria may form pairs, chains, clusters, or other groupings.

4. Enclosed in cell walls largely composed of peptidoglycan (carbohydrate and

protein complex).

5. Reproduce by binary fission (division into two equal cells)
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6. some can swim by using flagella (moving appendages).
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TABLE 45 Diferences between Gram-Positive and Gram-Negative Bacteria

Jl o ©gyall 895 0go

negative I gpostive ORAM-POSITIVE BACTERIA  GRAM-NEGATIVE BACTERIA

(olor at the end of the Gram staining procedure  Blue-to-purple Pink-to-red
Peptidoglycan in cell walls Thick layer Thin layer
Teichoic acids and lipoteichoic acids in cell walls  Present Absent
Lipopolysaccharide in cell walls Absent Present
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1. Photosynthetic eukaryotes

photosynthetic ddoc Lyjuos il »iSl

2. Have wide variety of shapes

3. Reproduce sexually and asexually.
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5. The cell walls of many algae, like those of plants,
are composed of cellulose (a carbohydrate).

6. Algae are aundant in fresh and salt water, in soil, and in association
with plants.

7. As photosynthesizers, algae need light, water, and carbon dioxide for
food production and growth.

8. Produce molecular oxygen and organic compounds (carbohydrates)
that are used by other organisms, including animals

9. They play an important role in the balance of nature

Diseases: Some poisonings associated with unicellular types:

Alexandrium causes Paralytic Shellfish Poisoning (PSP), Dinophysis
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causes Diarrheic Shellfish Poisoning (DSP)
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1. Eukaryotic (have a distinct nucleus containing the cell’s genetic
material surrounded by a nuclear membrane) SBLI g bl duiiny SIS
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3. Multicellular fungi, such as mushroom look like plants, but can not
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2. Unicellular or multicellular

4. True fungi have cell walls composed of chitin.

5. The unicellular fungi, yeasts, are oval MOs that are larger than
bacteria.

6. The most typical fungi are molds, composed of visible masses of
filaments (hyphae) called mycelia. S EEsSirgoml GiES, bl

multicellular

. . uni cellular Ji Lle Jte yeast Jl 4l
7. Use organic chemicals for energy, can not carry out photosynthesis.

8. Fungi can reproduce sexually and asexually (Spore)
9. They obtain nutrients by absorbing solutions of organic material

from environment — soil, sea water, fresh water, or animal or plant
host.




Helminthes

Description: multicellular animal
parasites, engulfers and absorbers

Types: flatworms , roundworms

Diseases: trichinosis, hook worm, tape worm, etc

PROTOZOA (s. Protozoan)

Description: unicellular , flagellates, ciliate

Diseases: malaria, giardiasis, amoebic dysentery, etc.

1 - Unicellular, eukaryotes microbes.

2 - Protozoa move by:

a. Pseudopods: extensions of the cytoplasm like Ameoba.,

b. Flagella: long appendages for locomotion like Trypanosoma.

c. Cilia: numerous shorter appendages for locomotion like Paramecium.

3 - Protozoa have a variety of shapes.

4 - Live as free entities or as parasites (organisms
that derive nutrients from living hosts).

5 - Absorb or ingest organic compounds from their
environment)

6 - Protozoa can reproduce sexually and asexually
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FLAGELLATES
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1. So small that can be seen only with

electron microscope. L] s Lt lg> J55 Lol
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2. Acellular (not cellular). bl laisto )43

3. Structurally very simple, a virus particle contains

a. a core made only of one type of nucleic acid, either DNA
b. The core is surrounded by a protein coat.

c. Sometimes the coat is enclosed in a lipid envelope.

4. Viruses can reproduce only by using the cellular machinery of other
organisms.

5. Obligatory intracellular parasites (replicate only when they are ina
living host cell)
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General Characteristics of Viruses

. acellular, non-living agents

. capable of infecting all forms of life

. Bacteria
a —cell fragment
. Archaea b — capsid with DNA
- capsid no DNA
. Eukarya Aocgtar

e - sheath
f -cora

. viruses that infect bacteria are called bacteriophage or phage
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. viral size
+ range in size from 10 nm to 500 nm

lailic @l + Lgauwl Naminﬁ of Bacteria

Scientific nomenclature: each microbe name is composed of 2 parts
Gienus: Noun and capital
Species: lower case

Both Italicized or underlined and can be briefed

9 9 | | LSl |
Staphylococcus aureus (S. aureus) = e g T AT TR

Jol 0eSy species I Ll capital letter
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Escherichia coli (E.cloi) b

Honors the discoverer, Theodor Eshcerich, and describes the bacterium’

habitat, the large intestine or colon
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Aristole believed that living things generate from non-living
matters “Spontaneous generation” 350 BC
This belief remained unchallenged for more than 2000 years.

ROBERT HOOKE, 1665

Little boxes — cells
Cell theory — all living things are made

up of cells

FRANCESCO REDI, 1668

Meat exposed to flies became infested
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Flask unsealed Flask sealed Flask covered

with gauze

He is referred to as the 'founder of
experimental biology', and as the 'father of

modern parasitology'.

He was the first person to challenge the
theory of spontaneous generation by
demonstrating that maggots come from eggs
of flies.
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ANTON VAN LEEUWENHOEK, 1674

1st person to actually see living microorganisms

"the Father of

Microbiology', and one

of the first

microscopists and

microbiologists.
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LOUIS PASTEUR, 1861

Infecting agents present in air Fermentation and
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developed modern germ
theory. He proved that
food spoiled because of
contamination by invisible
bacteria, not because of
spontaneous generation.

Location of



ROBERT KOCK, 1876

o Experimented with medium to grow
bacteria

o Using agar (a gelatin-like product
derived from seaweed)

o Add various nutrients necessary to
grow certain organisms.

o He provided proof that a bacterium
causes anthrax (Koch’s postulates) used
to prove that a specific microbe causes
a specific disease
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Koch's postulates S0 )

the four criteria are:

(1) The microorganism must be found in diseased
but not healthy individuals;

(2) The microorganism must be cultured from the
diseased individual;

(3) Inoculation of a healthy individual with the
cultured microorganism must recapitulated the BBC disease;

(4) The microorganism must be re-isolated from the inoculated,
diseased individual and matched to the original microorganism

JOSEPH LISTER, 1860
FATHER OF MODERN ANTISEPSIS oo s s s st it

Joseph Lister used a chemical
disinfectant (Phenol) to prevent
surgical wound infections after

looking at Pasteur’s work
showing microbes are in the air
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ALEXANDER FLEMING, 1928 ra Rl e T o oo ol =i

penicillin J!

Observed that bacterial staphylococci
colonies disappearing on plates contaminated
with mold ‘

Fleming extracted the compound from the
mold responsible for destruction of the
bacterial colonies

The product of the mold was named penicillin,
after the Penicillium mold
from which it was derived

Modern Microlaio\oay and
Emerging Infectious Diseases

» Molecular biology

« Immunology

» Recombinant DNA and genetic engineering
- Laboratory Medicine and pathology

 Prevention and treatment
New pathogenic microorganism are discovered - AIDS

+«SARS
* New strains of E.coli O157:H7
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Microorganisms are they Good or Bad?
Microbes Benefit to Humans

Bacteria are primary decomposers - recycle nutrients back

into the environment polaofall io opansn Lo S loshall
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Microbes produce various food products

cheese, yogurt, soy sauce, vinegar, bread, and alcohol
Microbes are used to produce Antibiotics

Bacteria synthesize chemicals that our body needs, but cannot

synthesize (Vitamin b and K)
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Normal microbial flora prevents potential pathogens from
gaining access to our body
Using bacteria to control the growth of insects

Using microbes to clean up pollutants and toxic wastes

Bacteria can be manipulated to produce enzymes and proteins

they normally would not produce (insulin)

Microbes form the basis of the food chain



