Microbiology FS — Introduction Reading Outline

Introduction to Microbiology
Reading Outline - Module 1

Resources:
Textbook Readings
Chapter 20, Pages 259-276
Historical Perspectives 260-264
Nomenclature and Classification 264-267; 268-269
Cell Classifications 267-268
Microbiology Classifications 269
Pathogen Classifications 269-275
Chapter 21
Groupings of Bacteria (only) 296-297
1. Understanding of the cause of Disease and Control of Disease

A.  Spontaneous Generation as a Theory (Page 260fY)

1. Francesco Redi’s Experiment (Page 260)

Francesco Redi’s Experiment
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1. John Needham’s Experiment (Page 260)

-

];3 Oltlh Pgurl:?rcl)(th Seal Flask
ro fn Hlas (Microbial Growth
Occurs)

1. Spallanzani’s Experiment (Page 260)
Spellanzani Experiment

J—-0-8—C

Put Broth Remove Air & Boil Broth No Microbial
in Flask Seal Flask in Flask Growth

iv.  Louis Pasture (Page 260)

a. Initial set up
Cool Flask Airborne
Put Broth Seal Flask Boil Flask 001 FIask — Microorganims
in Flask so that No Microbial  will settle in tube
. : Growth and not come in
Mlcroorgamsms contact with the broth.
cannot enter, but No Microbial Growth.

air can enter.

b. At a later date
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Tip flask in
such manner as to
allow broth to come
1n contact with
contaminated neck.

Reading Outline

—

Microbial growth
occurs.

1745
John Newton
tests the
Theory of Spontaneous
Generation

1668
Francesco Redi
challenges the

Milestones in the Debate over the Theory of Spontaeous Generation

1768
Lazzaro Spallanzani
alters test by Newton on the
Theory of Spontaneous
Generation

1858
Louis Pasteur
disproved the

This did not dispell
the theory, only proved
that maggots were not

spontaneously generating
on decomposing meat.

Initially appeard
to prove the theory,
but, fails to address
if microorganisms
may have been introduced
from the air.

Theory of Spontaneous Theory of Spontaneous
Generation Generation
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Created flasks that would
prevent microorganisms
from contacting broth;
but still allowed air
free access to
broth

“proves” that airborne
microoganisms may
contaminate media,

putting Newton'’s
results in question.

B.

Development of the Germ Theory of Disease (Pages 262 - 263)
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imploys disinfectant
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1. Robert Hooke — 1665 (Page 262)
11. Anton van Leeuwenhoek — 1674 — 1683 (Page 262)
ii1.  Edward Jenner — 1798 (Page 261)
iv.  Ignaz Semmelweis — 1840s (Page 262)
V. Joseph Lister — 1860s (Pages 262 - 263)
vi.  Robert Koch — 1876 (Page 263)
Milestones in development of the “Germ Theory of Disease”
1674 - 1683

1665

for first time

Joseph Lister

Robert Hooke use by physicians imploys disinfectant
describes the basic use on patients
unit of life and coined 1798
the term, “Cell”. 1876
Edward Jenner Robert Koch
does the first vaccination establishes the
(against Smallpox) “Germ Theory of Disease”
l l’ proving microorganis
may cause d sease.
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Koch's experiment
by so doing demonstates helps to usher in modern
that disease may medical microbiology
This opens the door be transferred from one
to the possibility person to another
that the structure i
Establishin :
of living things is the existancge By controlling the spread I.Tflllf)creates arzjgther
small. This will . of Childbirth Fever, n et_WE?n a disease
of single cell . causing issue and
pave the way toward ; : Semmelweis .
the existance of microorganisms. demonstrated the spread of disease
’ This connection s
unicellular that a disease

is essential to
eventually establishing
a link between disease
and microorganims in
the furture

microorganims

causing issue was

being transferred

from one patient
to another.
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1. The agent of 2. The agent of 3. If agent of disease is given to 4. The agent of
disease must be disease must be healthy individual, the indi- disease must
in all people isolated in pure vidual must demonstrate again be isolated
with a disease culture. symptomesd associated with in pure culture.
in question. the disease in qusetion.

C.  Chemotherapy and Modern Medicine (Page 263 - 266)

1. Issues in the development of chemotherapy

a. Selective Toxicity: destroy disease causing microorganisms
without effecting host. (Page 264)

b. “Perfect Drug” vs. Side effects (Page 266)
C. Antibiotics (Page 266)

1. Historical Figures (Pages 263 —266)
a. Paul Ehrlich (Pages 264 — 266)

b. Alexander Fleming (Page 266)
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2.

Milestones in the Development of Chemotherapy

1907
Paul Ehrlich 1928

develops first synthetic _ Alexander Flemming
chemotheraputic drug discovers (by accident) the

against the specific species first antibiotic.
of bacteria that causes Syphilis. Today
I l + l

Reading Outline

T T T T T T T T I T T T
This discovery ushered This discovery opened

in rapid development to the door to finding
of other chemotheraputic drugs. other antibiotics.

Nomenclature (Page 266ff, see also, page 268)

(Suggestion: Read “Kingdoms” (Pages 268 - 269), first)
A.  Microbiology defined (Page 266)
B.  Binomial Nomenclature

(Ex: Staphylococcus aureus or Staphylococcus aureus)

1. Genus: Staphylococcus — :
Suggested Additional Reading: See

.. S . “Binomial Nomenclature” in

1. pecies. aurcus Animations and Other Links

1.  Abbreviation: S. aureus
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3 Cell Types (Page 267ff) Eukaryotic and Prokaryotic Cells
. Cell Membrane — T~
A. Eukaryotlc Cytoskeletal Proteins —/, /—A \\
. .Nucleus———( w /]
3 Cell membrane Genetic Material (DNA) ——{—L//
N
il. Nucleus with DNA
Cell Membrane
Cell Wall —
iii.  Cytoskeleton Capsule l
DNA

B.  Prokaryotic
1. No Nucleus, DNA as loop within cell
il. Cell Wall of Peptidoglycan
1il. Cell Capsule Image Support: See Eukarytoic vs
(will deal with this later) Prokaryotic Cell Structure

w1 €al wi 1S later
iv.  DNA as loop within the cell
4. Groupings of Microorganisms
A. Bacteria (Page 269ff)

11.

. Bacteriology

Pathogenic vs Nonpathogenic species (Page 269)

Microbial Associations (or Interspecific [Symbiotic] Relationships) (SEE
Pages 296-297)

a. Saprophytic Organism (Page 296)

b. Mutualism (Page 296)
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. Example: Eschericha coli
C. Commensalism (Page 297)
d. Parasitism

iii.  Normal Flora (or Normal Microbiota) and Antagonism (or competitive

inhibition) (Page 297)

5. Mycoplasmas (Page 270)

A. General Characteristics:

1. No Cell Wall *
Arthropod has “blood

.. . . meal” from infected

11. Repeated infections tend to get worse host and injests
Rickettsia sp.

1.  Example: Mycoplasma pneumoniae, the {

The Rickettsia sp. multiplies
within the digestive tract in
arthropod, and then dissemi-
nates within the vector.

\

Arthropod vector has
another blood meal and

6. Rickettsia (Page 270) introduces Rickettsia sp.

to new host through the
skin and into the

A. General Characteristics: circulatory system.

\

Rickettsia now invades
lining of blood vessels
11. Arthropod Vector: flees, ticks, mites, etc. and proliferates.

\

Blood vessels hemorrhage
resulting in characteristic
spots on skin.

causative agent of Primary Atypical

Pneumonia (“Walking Pneumonia”)

1. Obligate Intracellular Parasite

111. Transmission Route
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7. Chlamydia (Page 270ff)

A. General Characteristics:

11.

1il.

1v.

Image Support: See
several images.

Obligate intracellular parasite

NO arthropod vector

Non-motile

Energy dependent on host

Generalized Life cycle of Chlamydia (not in text)

a. Two forms

. Elementary body (highly infectious, but inactive)

. Reticulate Body (noninfectious, but actively growing)

New host receives

EB, which attaches EB - Elementary Body ( ©)
to host cell (Highly infectious, low-metabolism)
RB - Reticulate Body ( @ )
Cells of host release EB - adhesion (Non-infectious, highly metabolic)
infectious EB. Dispersal EB
is by coughing or body o 0o —>
fluid transfer 0° ad
o EB enters
cell
Persistant
RB convert back Infection ©)
toEB
~—
EB— RB
RB reproduce EB turns into a RB.
RB are not infectious,
but may multiply

quickly
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8. Protozoa (Page 271)
A.  General Characteristics:
1. Single Celled Eukaryotes
il. Only ~12 species cause disease, but they are serious diseases

B.  Example of a common disease: Giardiasis, causative agent Giardia lamblia

Giardia lamblia Life Cycle

Giardia grows in Small Intestine
—> 9 ;
and may cause disease

v

When in Large Intestine, Giardia organism become cysts

v

Cysts released by fecal route

v

Cysts contaminate water food objects (fomites) etc

v

Cysts contaminate water food objects (fomites) etc

v

Cysts ingested by new host

v

“——— In Small Intestine, cysts become mature organisms (trohozoites).

Large
Intestine

Fecal / Oral Route

Fomites
Food

\J\.A.A.A@JLW Feces
Water
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9. Fungi (Page 271 ff) Yeast Mold

A. General Characteristics: D)

1. Eukaryotic

11. Single celled (yeast) or Multicellular (molds)
a. Dimorphic
Single celled (yeast) «—» Multicellular (molds)
iii.  Saprophytic
B.  Mycoses (fungal diseases) (Page 272)
1. Superficial Mycoses of skin
il. Cutaneous Mycoses
iii.  Subcutaneous Mycoses

iv.  Systemic Mycoses

10.  Viruses (Page 272ff)
A.  General Characteristics:
1. Obligate intracellular parasite

il. Basic Viral Anatomy

Image Support: See

Protein Capsule
/ Viral Life Cycle
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