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pathogens

arthropods
helminths

protozoa

- protozoa

fungi

bacteria

viruses

First edition
1993
Second edition
1998
Third edition
2004
etc.

Todays content:
Chapters 1-3

ORGANISMS

hosts
humans

animals

microbiology

LEARNING OBJECTIVES

Lecture 7: Overview of Infection (Microbiology)

« differentiate microbial pathogens (viruses, bacteria, parasites)
* deduce major consequences of infection — disease
* review modes of transmission for specific exemplars

infectious diseases / precautions

the GERM theory

Eukaryote - Prokaryote Domains

Animal cell Virus 0.5 pm

Nucleus

Bacterium




VIRUSES
(acellular)

ophage

* extremely small genomic fragments
« infect prokaryotic/eukaryotic cells and reproduce
» disease caused by cell dysfunction or lysis

Virus reproduction 6 defined stages

virus attaches to
membrane receptor

* attachment
* penetration

membrane

receptors * uncoating

* replication

e — - transcription
translation and

glycosylation - translation
of viral

envelope proteins * assembly

release of * release
> progeny
from cell

DERMOTROPHIC LESIONS
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VIRUS CLASSIFICATION BY STRUCTURE

DNA  double pre:
absent Pox/Adeno/Papo smallpox, tumors, warts
ngle absent Pa v
RNA  double absent Reo- Colorado tick fever
single present Toga/Retro rubella, dengue, AIDS
absent Picorna- polio, hepatitis

ASSIFICATION BY TISSUE TROPHISM
group tissues affected diseases
pneumotrophic respiratory system influenza, RSD, colds
dermotrophic skin/subcutaneous smallpox, herpes,
mumps, measles/rubella
viscerotrophic blood/viscera yellow fever, dengue,
hepatitis, AIDS

es, polio

BACTERIA
(pro-karyotes)

Cytoplasm  Nucleoid Ribosomes

Plasmid

—
0.5 pm

Cytoplasmic

Cell wall membrane

« reinforced cell wall

* no endomembrane system

¢ nuclei in cytoplasm (high mutability)




Characteristics

3 basic shapes

Q

* spherical Coccus

* bacillus

* spiral

T
The Gram Stain

Step 1 a Flood the heat-fixed
smear with crystal
violet for 1 min

Result: o

Al cells purple

Step 2 Add iodine solution

o for 1 min

Result: 0

Al cells

remain purple

Step 3 Decolorize with

o alcohol briefly

Result: a — about 20 sec

Gram-positive

cells are purple;

| gram-negative cells

are colorless

Step 4 075‘ Counterstain with
safranin for 1-2 min

Result: a

Gram-positive

(G*) cells are purple; @ g+

|gram-negative (G7)

cells are pink to red
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Bacteria grouped according to major mode of transmission

dis:

airborne diphtheria Gram+ rod resp. tract

legionellosis Gram- rod lungs

st rod

pseudomembrane
pneumonia
tube

tubel acid 2

botulism Gram+ rod nerve ends

typhoid

food/water
Gram- rod gi tract

cholera intestine

paralysis
ulcers, fever
diarrhoea

Gram- rod i

soilborne blood

nerve ends

anthrax
tetanu;
bubon!

haemorrha
pasms
buboes

arthropodborne

plague lymph nodes

Lyme disease spirochaete

skin

lesions

chancre

spirochaete
gonorrhea G i

syphilis
am- coccus urethra
acid- rod

spirochaete

leprosy
yaws
n+ coccus

discharge
tumours

lesions

2 ki abscesses, fever

FUNGI are not plants or animals!

- no chlorophyll, chitinous walls, heterotrophic

filamentous

growing as multinucleate,
branching hyphae, forming
a l”v[.(}.\lﬂ”

- complex life-cycles involving spore formation

filamentous fungi

yeasts

growing as ovoid or

spherical single cells
multiply by budding

and division




Important fungal diseases Clinical mycoses
pe location isease genera

superficial cutaneous tinea Malassezia
ringworm Microsporum
Trichophyton

subcutaneous sporotrichosis Sporothrix ringworm
mycetoma various :

systemic histoplasmosis Histoplasma
blastomycosis Blastomyces

opportunistic cryptococcosis Cryptococcus
candidiasis Candida
aspergillosis  Aspergillus

candidiasis tinea capitis

PARASITES

(eu-karyotes)

PROTOZOA

(single-celled eukaryotes)
Cytoplasmic

membrane

Endoplasmic

d Protozoa (uni-cellular)
reticulum

 small, microscopic
« solitary/colonial

flagellates amoebae sporozoa  ciliates

Metazoa (multi-cellular)

* larger, macroscopic

« cellular specialization
(tissues & organs)

whip-like temporary non-motile hair-like
« endomembrane systems flagella pseudopodia spores cilia
* genome and protein checking

Entamoeba histolytica Malaria

Blood-borne disease

Excystation
bowel, foll

oo, tolowing  invertebrate vector
acid and intestinal Hematophagous trophozoites’
proteases, releases invade colon or migrate to
ophozoites liver or elsewhere, attracting

- amplification
- transmission

PMNs and Iysing cells on contact,
using:

Amebic Colitis with
“flask-shaped ulcers”

Liver abscess.

Other abscesses (brain, etc.

Ameboma

oral ¢ vertebrate host

- disease

Hematophagous

trophozoites
and hardy cysts
passed in sicol A
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HELMINTHS

(multicellular worms)

nematodes cestodes trematodes

roundworms tapeworms

Cestodes (tapeworms)

I .

human tapeworm dog tapeworm hydatid cyst

All blood-feeders
(need protein for egg casings)

Ascaris (roundworm)

adult worms

gut obstruction

PARASITIC ARTHROPODS

INSECTS ARACHNIDS
(6-legged biters) (8-legged biters)

Em—

ticks mites

fleas flies sucking lice  hard ticks mites

chiggers mosquitoes chewing lice soft ticks

last group - XENOMORPHS

e

larva — tissue-feeder clinical consequences




Site of infection, symptomatology, transmission MODES OF TRANSMISSION
gastro-intestinal vascular tissues, organs
oral = droplet
transmission ‘- transmission
contaminated inhalation
food and drink
saliva
direct
7 | inoculation
- iections
trauma
insect bites
direct skin trans-
contact placental
¢ [ Al sexual
it W transmission
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PRECAUTIONS TAKE HOME MESSAGE
Standard/Universal

=> treat all fluids as potentially infectious! A staggering variety of micro-organisms

» handwashing cause infectious diseases in humans
* barriers (gloves, gowns, masks, etc)

* prevent cross-infection Many micro-organisms are ubiquitous and have

tremendous proliferative potential
« sterilization/disinfection

[heat, irradiation, filtration, chemical]

How do hosts defend themselves against this
microbiological onslaught?

Additional precautions
- protective isolation (quarantine)

- source isolation (sanatorium) = Thank heavens for immune systems!




