Microbiology 1 Exam 2
Dr. Anand June 2008


BACTERIA (Prokaryotic)
1. Size of Bacteria

a. LARGE

i. Eulopiscium Fishelsoni (600x80 μm)

ii. Thiomargarita Namibia (750 μm)

b. Average

i. Mycoplasmae & Conventional Bacteria

ii. 1-5 μm diameter, 6-10 μm length
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Spirals & Spirochaetes 

i. Thin (.5 μm) & Long (100 μm)

2. Shapes of Bacteria

a. Cocci (round/spherical)

i. Diplococci (2 inside capsule)

1. Streptococcus Pneumonia (G+)

ii. Streptococci (chains)

1. Streptococcus Pyogenes (G+)

iii. Tetrads (groups up to 4)

1. Neisseria Gonorrhoeae (G-)

iv. Sarcinae (plates of 4)

1. Sarcina Lutea

v. Merispedia (tetrads forming larger plate)

vi. Staphules (grape bunches)

1. Staphylococcus Aureus (G+ and pus-forming)
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b. Bacilli 

i. Straight Rods (G+)
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Flat ends

2. Round ends
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Fusiform (tapered ends)

ii. Curved Rods

1. Vibrio Cholerae (G-)
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Spirrilium Minor – Rat Bite Fever (have flagella)

iv. Spirochaetes – Straight Rod Arrangement
1. Treponema Pallidum (Syphilis)

2. Borrelia Burdorfer (Lyme Disease)

3. Leptospira Interogames (Jaundice-like Leptospirosis)

v. Streptobacillary (chains) – Straight Rod Arrangement
1. B.Subtilis

vi. Diptheroid – Straight Rod Arrangement
1. Corynebacterium Diptheriae

2. Picket Fence

3. Chinese Lettering

4. Pallisading

vii. Rosette – Caulobacter – Straight Rod Arrangement
1. Coccobacillary Rickettsiae

c. Pleomorphic

i. No specific shape

ii. Do not have complete cell wall

iii. Mycoplasmae

d. Special Shapes

i. Star Shape (Pentagon)

1. Stella

ii. Square

1. Haloarcula
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Flagella
a. require viewing with DARK field scope

b. Types

i. Monotrichous (Polar)

1. Flagellum at one end

2. Pseudomonas

ii. Lophotrichous

1. Tufts of Flagella at one or both ends

2. Spirillium

iii. Amphitrichous (Polar)

1. Flagella at each end

2. Spirillium

iv. Peritrichous

1. Flagella distributed all over

v. Atrichous

1. NO Flagella

c. Axial Filaments

i. Found on spirochetes

ii. Attach between inner & outer membranes

iii. T. Pallidum (Syphilis)

1. blood borne in minutes

4. Toxins

a. Endotoxins

i. Occur on Gram Negative Bacteria

ii. Bound within cell wall, released at death of bacteria

iii. Lipposaccharides

iv. Heat Stable (above 60 degrees)
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Weak toxins, but fatal in large doses

vi. Nonspecific toxins, systemic effects on tissue
vii. Symptoms: High Fever, rapid temp rise

viii. Cannot be converted to Toxoid

ix. Weak antigenicity, don’t often allow for immunity

x. Salmonellosis, Tularemia

b. Exotoxins

i. Most Gram Positive, few Gram Negative

ii. Excreted into extracellular medium

iii. Polypeptides

iv. Ustable, easily denatured

v. Very powerful

vi. Highly Specific (ie: Neurotoxins, cardiac toxins)

vii. Symptoms: little or no fever

viii. High antigenicity
ix. Used to create Toxoids

	Bacterium
	G
	Toxin or Disease

	Clostriduim Botulinum

(Most Deadly)
	+
	Botulism

	Clostriduim Tetani

(2nd Most Deadly)
	+
	Tetanus (neurotoxin)

	Bacillus Anthracis
	+
	Anthrax (cytotoxin)

	Bacillus Cereus
	+
	Enterotoxin

	Clostriduim perfringens
	+
	Gas gangrene (α toxin, hemolysin)

	Cornebacterium diphtheriae
	+
	Diptheria (cytotoxin)

	Staphylococcus Aureus
	+
	Food Poisoning  (enterotoxin)
Scaled Skin Syndome (exfoliatin)

	Streptococcus pyogenes
	+
	Scarlet Fever (erythrogenic)

	Escherichia coli
	-
	Diarrhea (enterotoxin)
O157:H7 (enterotoxin)

	Pseudomonas aeruginosa
	-
	Exotoxin A (various infections)

	Shigella Dysenteriae
	-
	Bacillary Dysentary (enterotoxin)

	Vibrio Cholerae
	-
	Cholera (enterotoxin)


5. Toxoids

a. Exotoxin that has been altered

b. No longer toxic, but maintains antigenicity (ability to elicit antigens)

c. Used to make vaccines

i. Diptheria Toxoids

1. Cornebacterium diptheriae

a. Cardiotoxin – causes inflammation & necrosis

ii. Tetanus Toxoids

1. Clostridium Tetani

a. Spasmotoxin, neurotoxin

2. Clostridium botulinum

a. Paralysis

3. C. Perfringens

a. histotoxin

6. Gram Staining
a. Gram Positive
i. Blue or Purple – very sensitive to dye
ii. Cell wall heteropolymers HEAVILY cross-linked
iii. Cell wall contains THICK layer of peptidoglycans (binds to dye)
iv. Teichoic Acid in cell wall

v. S.pneumoniae, Staphylococcus, Strep. Pyogenes, Bacilus, corynebacterium, lysteria, micrococcus
b. Gram Negative

i. Red or Pink
ii. Cell wall heteropolymers rarely cross-linked
iii. Cell wall contains Lipopolysaccharies
iv. Have outer membrane & periplasmic membrane

v. Exotoxins – important to pathogenicity

vi. E.coli, Salmonella, Yersinia, pseudomonas, brucella, vibrio

c. Non-Reactive (ACID-FAST)

i. Neelsen Procedure

1. Primary Stain: Carbol Fuschin 

2. Alcohol Wash

3. Secondary Stains: Methylene Blue (may be Malachite Green)
4. requires steam to facilitate entry of dye into cells
ii. Mycobacterium tuberculosis, M. leprae, Actinomyces, Nocardia
d. Gram Staining Procedure
i. Crystal Violet (primary dye) aka Genitian Violet
ii. Iodone (IKI) Mordant (binding agent)

iii. 70% ethanol wash, removes unbound dye

iv. Counterstain Red, Safranin or Eosin

7. Other Staining Procedures

a. Spore Stain - Developed by Schaefer & Fulton

i. Primary Stain: Melachite Green (stains endospore)
ii. Alcohol Wash

iii. Secondary Stain: Safranin or Eosin (stains non-spore area of cells)
iv. Requires Steam to facilitate entry of dye into cells 
b. Einer Stain for Flagella – developed by Van Iterson

i. Tannic Acid (thickener)

ii. Primary Stain: Carbol Fuschin

iii. Secondary Stain: Methylene Blue

8. Capsules

a. Indicates pathogenicity

b. Made of polysaccharides

c. Capsule along is not pathogenic

d. Capsule with organism is Pathogenic

e. Capsule served as antiphagocytotic component

f. Bacteria with capsule that makes them deadly

i. Strep. Pneumoniae

1. Uncapsulated form is non-pathogenic

ii. Klebsiella Pneumoniae

iii. Haemophilus Influenzae

iv. Yersinia Pestis

v. Bordetella Pertussis

g. Requires Negative Staining

i. India Ink to stain background
ii. Eosin Red or Methylene Blue to stain cell inside capsule
iii. Stain does not color capsule, but it stains background
9. Serotypes

a. Same species, antigenically different

b. Quelling Test for serotype

i. Uses capsule to find homologous antibodies

ii. Take samples and see that capsule shows extreme size increase

c. S. pneumoniae has 100+ seroptypes

i. Types 3 & 9 are #1 Killers in US

10. Endospores

a. Components
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Core

ii. Cortex

1. Calcium & Dipicolinic Acid

2. insensitive to dyes and chemicals

iii. Spore Coat

b. Bacterial Species 

i. Clostridium

1. Tetanus

2. Porfringens

a. gangrene, myonecrosis

3. botulinum

ii. bacillus anthracis

11. Bacterial Growth

a. Binary Fission

i. multiplication

ii. Bacteria duplicates DNA then pinches cytoplasm into 2 daughter cells

iii. 2 new cells in 30-45 minutes

b. Colony Growth

i. Stationary Phase (3-5 hours)

ii. Log (Exponential) Phase

1. as nutrient availability allows

2. actively multiplying

iii. Stationary Phase

1. growth rate slows

2. nutrients are used up

3. toxins accumulate

Important People
	Ziehl & Neelson
	Acid-Fast Staining Procedure



	Van Iterson
	Einer Stain for flagella



	Schafer & Fulton
	Spore Staining



	Hans Christian Gram
	Developer of Gram Staining

	
	

	
	

	
	

	
	

	
	

	
	


Enterotoxin:





An enterotoxin is a � HYPERLINK "http://en.wikipedia.org/wiki/Protein" \o "Protein" �protein� � HYPERLINK "http://en.wikipedia.org/wiki/Toxin" \o "Toxin" �toxin� released by a � HYPERLINK "http://en.wikipedia.org/wiki/Microorganism" \o "Microorganism" �microorganism� in the � HYPERLINK "http://en.wikipedia.org/wiki/Intestine" \o "Intestine" �intestine�. Enterotoxins are frequently � HYPERLINK "http://en.wikipedia.org/wiki/Cytotoxic" \o "Cytotoxic" �cytotoxic�.








