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Objectives

Describe basic morphology of
microorganisms

Review methods of detection and
sensitivity testing of microorganisms

Demonstrate practical application of
Microbiology results to clinical practice



Introduction

Clinical Microbiology
IS the scientific study
of microorganisms
and the diseases they
cause in humans.

IF YOU'RE TRAVELING ON AN 80 MPH
ONEEZE AND Y0U LENNE THE NOSE AT
ONE O'CLOCK TOWARD A MAN F\TTEEN
FEET AWAY, WHAT TiME WILL HIS
TEMPERATORE SPIKE AT /03 2




Microorganisms

¥ T & ’ - 4, ;
Bacteria - single-celled or SR LY
noncellular spherical or spiral or
rod-shaped organisms lacking ; »
chlorophyll that reproduce by ”i?,;%

fission AR

FunNgl - Molds, mildews, yeasts,
mushrooms: a group of organisms
lacking in chlorophyll and which are
usually non-mobile, filamentous,
and multicellular.

Protozoa - A single-cell
organism that can only divide within

a host organism.

VIFUSES - ultramicroscopic
Infectious agent that replicates
itself only within cells of living hosts
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Bacteria

Physical conditions
Nutrition i types of media

Temperature

Atmospheric conditions

A Aerobic - survive and grow in an oxygenated environment i most
common clinical bacteria

A Obligate aerobe - requires oxygen to grow i P. aeruginosa,
M. tuberculosis

A Obligate anaerobes i die in presence of oxygen i Clostridium

A Eacultative anaerobes i aerobic respiration if O, is present but
are also capable of switching to fermentation; e.g. Staph, E. coli




Bacteria
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Coccus Bacillus Spirillum
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Two general categories:

coccl and rods

coccl and rods

Classification based on the organisms gram stain
reaction, shape, and arrangement

Staining reaction Is based on organisms cell wall
structure



Gram Stain

The following characteristics should be
noted by the technologist:

presence of a single type or several types
of organisms

predominant type of organism if more than
one IS present

staining characteristics (gram positive or
gram negative)



Gram Stain

Shape of the organisms, rods (bacilli) or
round (coccil)

Relation to inflammatory cells because
some organisms are characteristically
Inside inflammatory cells (intracellular) or
adherent to them

Gram stailn: only 0stat
CSF, joints



Gram Stain

. Divides all bacteria providing direction
for microbiologic testing

o Quality of specimens: squamous epithelial
cells vs neutrophils
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Neutrophils, no squamous cells;
paired, slightly elongated lancet
shaped gram-positive cocci;

halo = capsule 5

Many squamous cells - unacceptable



Gram Stain

Gives initial direction for therapy or intervention
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Clusters
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Bacilli

Diphtheroids

Pseudomonas
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Spinal Fluid Gram Stain

ate Isolation I or ng

Neisseria Haemophilus

Listeria ”



Nutrient - blood agar

Enrichment -
chocolate agar (blood
heated to release
growth factors for
Haemophilus and
Neisseria)

Enriched and
selective T Thayer
Martin (abx inhibit oral
and genital bacteria)

Differential and
selective 1
MacConkey (inhibit
gram positive
organisms) o o0 Congioondl

ASM Microbelibrary.org © Katz

15



Throat Culture
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Sputum Culture
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Normal Respiratory Flora with Streptococcus
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S. pneumoniae
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. color

surrounding colony on blood agar
used to classify Strep

alpha

(partial
hemolysis

viridans Strep, S.

pneumoniae

Beta

complete lysis

Strep pyogenes
(GAS),

Strep aggalactiae
(GBS)

Gamma

no change

Strep bovis
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Staphylococcus aureus

Gram positive coccl In clusters
Pathogen from any site
Most common wound Isolate
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Escherichia coll

Lactose fermenting gram negative rod
Normal flora of Gl tract
Common pathogen in UTIs
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Pseudomonas aeruginosa
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