MICROBIOLOGY PRACTICA

TEAMWORK 437



» Laboratory diagnosis of infections . ID
» Microscopic examination.

> culture.

> Serological tests (Ab).

» Detection of Ag.

» Molecular method .

> BACTERIOLOGY

What do you need to describe after seeing the slide?
- Gram reaction (positive if purple or dark, negative if
pink or light).

- Shape + arrangement
The most likely organism
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» Bacteria cell wall “ important

Gram + Gram -

Thick peptidoglycan Thin peptidoglycan

Teichoic acid : anchors cell wall to cell Outer membrane that contains :
membrane epithelial cell adhesion . 1- specific proteins (porins) important in
transport of hydrophilic molecules

2- lipopolysaccharide and lipid ( endotoxin )

Antigens :
- polysaccharide ( lancefield )
- Protein ( Griffith )




% MICROSCOPIC SLIDES EXAMPLES
DESCRIBE THIS ORGANISM?

/' Gram positive cocci . [ Gram positive cocci
arrange in clusters L arrange in chain
staphylococcus L streptococcus
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« 1mportant picture “

Gram negative cocci %
“Diplococci” !
e.g Neisseria

Gram negative bacilli
“Rod”
e.g E. coli Salmonella

Following is the Gram-stained smear of from urethra of a
; 25 year old male complaining of urethral discharge.

» Describe the Gram stain of the intracellular bacteria? Gram
negative

» Describe the shape of the bacterla? COCCI (diplococci)

A gram-stained smear of a CSF sample from a 3 years old
child seen in the emergency department presenting with
fever and neck stiffness.

» Describe what you see ? Gram-positive
diplococci & pus(neutrophils) cells
Streptococcus pneumoniae



.

/ This is a bacterium isolated from a child with sore throat
and tonsillitis.

» Describe the gram stain ? Gram positive streptococcus
» Describe the shape and arrangement of the bacteria?
Cocciin chain

Following is the gram stained smear of an organism
isolated from a wound infection.

» Describe what you see in this slide? Gram positive cocci
in clusters
» What is the likely organism? Staphylococcus aureus

 BACTERIAL CULTURE MEDIA

General culture medium Enriched medium
(Blood agar) (chocolate agar )

Differential medium Selective medium
( MacConkey agar ) ( Thiosulphate citrate bile
salt sucrose TCBS)

Type of media purpose

Selective Suppression of unwanted microbes ;
encouraging desired microbes.

Differential Differentiation of colonies of desired
microbes from other.

Enriched Similar to Selective media but designed to
increase number of desired microbe to
detectable levels.




» How to differentiate between various
type of gram +ve cocci ?

[{3 3 [ .
examples are important “ cocci bl _
Corynebacterium
Clostridium
Listeria
Bacillus
Staphylococcus Steptococcus
catalase+ catalase
/\ B -henolytic e a-hemolytic
(clear) : v (green)

5. aureus coagulase -
coagulases

5. epidermidis S, saprophyticus

Novobiocin- MNavobiocin-
sensitive resistant

> Identification of streptococci by ( Hemolytic rea

Gram-Positive

pyogenes agalactise Enterccoccus pneumoniae Viridans

Group A, Group B, E. raecalls, optochin- mutans, sanguis
bacitracin- bacitracin- E. faecium sensitive, optochin-
sensitive resistant bile- resistant,
soluble, not bile-soluble,
capsule=> no capsule
quellung +

Colonies are surrounded Colonies are surrounded No hemolysis

by clear zone of
hemolysis complete
hemolysis
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by partial hemolysis
Greenish color

Beta-hemolytic
Streptococcus colonies
St. pyogenes

Alpha-hemolytic Gamma-hemolytic
Streptococcus colonies Streptococcus colonies
St. pneumoniae Enterococcus faecalis

Beta-hemolytic

This is a blood agar
growing beta hemolytic'
streptococci.
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Streptococcus colonies |

I:’”This culture was grown from a sputum specimen
- of a 60 year old man complaining of cough, fever and ches

Alpha-hemolytic streptococci on blood
agar

Gamma-hemolytic %/  Alpha-hemolytic
Streptococcus colonies | | Streptococcus colonies

Note the clear zone of beta-
hemolysis surrounding the
Streptococcus colonies when grown
on blood agar.
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» Gram negative
| T

coccobacill cocci=Neisseria spp bacill

H, influenzae - X & V factors required
us:
ediu
| e+
neus « N. meningitidis  N. gonorrhoeae Lactose + Lactose -
eas cystel glucose glucose +
and maltose +
Fast fermenter  Slow fermenter Oxidase 4 Oxidase - Strict anaerobe
Kiebslella Citrobacter V. cholerae 8. fragilis
urease + Serratl gl +
E. coll, Indole + Othes P. aeruginosa
Enterobacty
rease + vruse- bipol
P, mirabil . pestis, bipolar staining
Wi Y. enteroli at 25C, non-motile at 37
Py C. jenjuni,
Qrows on S. dysenteriae,
campy agar Salmonella spp. Y

Lactose fermenting non lactose fermen
MacConKey’s agar colonies colonies
E.coli Salmonella

To confirm
260 et o il te identify
. of bacteria .

» Antibiotic susceptibility testings

> Automated instrument for identification and
susceptibilifcy testings
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» Summary

Bacteria e

Streptococcus (in chains) .~

Rx: Penicillin, cephalosporin

Gram positive Gram positive cocci

Staphylococcus (in ¢

R=x: Cloxacillin, cephalosporin
luster]  If MRSA : vancomycin

Diplococci

e

For example: Streptococcus
prneumonias

Gram -._mumﬁz.___aw cocci

Gram -._mmm.:.____.m n\l

— Meisseria

Gram :mmm_::m bacilli -

Salmonella, E.coli

Bacterial culture media

General cuture medium
(Blood agar)

Identification of streptococci by
hemolytic reaction

Enriched medium
Chocolate a

Differential medium
onk

Selective medium

source TBCS)

Lactose forming colonies
E. Coli

Mon-lactase forming colonies
Salmonella

(Thiosulphate citrate bile salt

Colonies are surrounded by clear
zone of hemolysis complete

Beta-hemolytic
Streptococcus colonies

St. Pyogene

hemolysis e

Colonies are surrounded by partial

Alpha-hemolytic
Streptococcus colonies
St. Pneumanias

hemolysis with greenish color

Game hemolytic Activate
Streptococcus colonies - o < oy
Enterococcus faecalis =~ -




Virology

» Structure

Helical Virus:

capsomere
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Nucleic acid

Nucleocapsid
Morphological unit

or Capsomere
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| Several rows of protomers have
| been removed to reveal nucleic acid
/| surrounded by a hollow protein cylinder.

Nucleic acid

Protomer

Capsid

Rabies virus Influenza virus



1- These are electron micrograph

» Examples:

A) Name this virus

B) Describe its
structure.

2- This is an electron micrographs of a virus:

A) Name this virus

B) Describe its
structure.

s of a viru
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Herpes virus

. Enveloped virus ,
- lcosahedral capsid,
- Double stranded DNA

(_ genome

Bullet
Shaped

Rabies virus

. Enveloped virus ,
- Helical capsid,
- Single stranded RNA
\_ genome




3- This an electron micrograph of a virus:

Only virus
with fiber

A) Name this virus Adeno virus

B) Describe its > . Non-Enveloped virus ,
structure. - Icosahedral capsid,

- Double stranded DNA
_ genome

4- This an electron micrograph of a virus:

Pleomorphic
shape

)

oy

A) Name this virus Influenza virus
\_

g Enveloped virus with
spikes ,

- Helical capsid,

- Segmented Single
\stranded RNA genome

B) Describe its
structure.




> Parasitology
Classification of Parasites

Unicellular Mulicellular
Single cell for all functions Specialized cells

Amoebae: Round worms

move by (Nematodes)

psudobodia. cylindrical,
unsegmented

Flagellates: Flat worms

move by flagella. 1-Trematodes:

leaf-like,
Ciliates : unsegmented.
move by cilia 2-Cestodes:
Apicomplexa: tape-like, segmentec

(sporozoa)

Tissue

parasites

Helminthes

\
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Flat worms Round worms
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TREMATODES CESTODES

Ascaris
lumbricoid

Taenia saginata

fasciola
hepatica




Protozoa: Giardia lamblia

Giardia Giardia lamblia
lamblia cyst trophozoite

Two nuclei,

each with
*Mature, infective cyst, central
containing 4 nuclei karyosome Four
‘Note a straight axoneme pairs of flagella
running longitudinally

» Examples

1- Following 1s the microphotograph of an organism fou
the upper part of the small intestine .

A) Name the g
Organism Giardia lamblia

B) What is the g
Stage? Trophozoite stage




2- Following is the microphotograph of an
organism found in stools

B) What is the
Stage?

A) Name the o .
Organism Giardia lamblia

[ Cyst stage




Mycology

» Fungi can be divided to two types based on morphology

Based on morphology, hame the two fungal structures in A
and B?

A: Yeast B: Mould fungi

e.g. Candida e.g. Aspergillus

» Microscopic appearance of fungi
A

Name the two fungal structures in A and B?

A: Budding yeast cells B: Branching Fungal hyphae
e.g. Candida e.g. Aspergillus
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