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Biology 331
Surface Control, Normal
Flora, Nosocomials

Skin is o physical
. .
antimicrablal fatty
acids, and its

norma fioen
phagocyles in

inhibit pathogen

calontzation SO0 frien

Surface Control - Skin, Mucosa

Physical Barriers

Skin presents a thick, dry, dead barrier
Mucosa cilia beat out agents; mucus traps
Regular flushing of systems removes agents
Normal flora - more later today, some make...

Chemical Barriers
Acid - vaginal flora lactic acid, stomach HCI
Digestive Enzymes - proteases, lipases...

Lysozyme - antibacterial in secretions
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The Ecology of You - Normal Flora
Good “infection” by age 1, part of DEFENSES!
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Prominent Skin Flora

Staphylococcus (G+) - prevalent, salt/dryness
Proprionibacterium (G+) - BO and acne

LAB - Pseudomonas (soil), Enterics (feces)
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Prominent Upper Respiratory Tract Flora respiratory - Pharynx —
Streptococcus (G+) - tooth plaque, acid/decay friot Oral cavity — Pulp—_
Staphylococcus - more throat/nose Larynx Gingiva— |
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Prominent Gl Tract Flora - Over 400 Genera! Bevteriteies
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Vitamins, essential amino acids, process fats ==
LAB - Clostridium, Enterics... et | o B T eeretarae| 3
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Prominent Urogenital Tract Flora Pubis |
Urethra - ANY Gl or skin flora, usually transient Urethra— o=
Bladder - should be sterile in healthy people
Vagina - Lactobacillus (G+) ferments lactic acid Bladder |
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Penis

Testis
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Infant Botulism - Same Agent As Adult &0
Infant eats spores on honey, produce, in soil... § 50
But low Gl flora - spores germinate, neurotoxin 40
Same fate as adults - but 10 times adult rate! a0
o Foodborne
10 botulism
1985 1990 1995 2000 2005
Year

Food Poisoning - Staphylococcus aureus >
30-70% humans - nose normal flora o >

Get in poorly chilled foods - makes Gl toxin ¢ L} - %
People ingest toxin, vomiting/diarrhea 1-6 hrs . } ‘

One of MANY different strains of S. aureus 10 .A - ’."- .

Ulcers - Helicobacter pylori (G- Spirilla)
Low level normal flora in many stomachs
Genetics, diet, stress, age - exacerbate ulcers
Treatable with antibiotics, untreated - cancer?

Major bacteria present i Organ
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Colitis - Clostridium difficile

Long-term antibiotics kill all Gl flora but spores
These then germinate, become dominant genus
Mild toxin - chronic diarrhea to fatal colitis

Nosocomial Infections
Hospital-acquired, largely opportunistic flora

Nosocomial Infections - ICU Data Only

Most are opportunistic flora in wrong place

2 million/year (5% patients) - 100,000 die

Added cost = $4.5 billion; stay = 2-4 weeks
Antibacterial drug overuse - 70% agents resistant

Why? Failure to follow guidelines, more IC
patients/drugs, temporary/uneducated staff...

Overall numbers

Surgical
site infections
2% Urinary
tract
infections
Pneumonia  32%
15%
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Nosocomial Pneumonia - 40,000 die/year
Lungs/alveoli; crowding, respirators, nebulizers
Roughly Equal - S. aureus, Pseudomonas

These DO NOT cause high levels pneumonia in
general community... other agents - next unit.

Nosocomial UTI - 30,000 die/year
Bladder/kidney; poorly handled catheters
Roughly Equal - Enterics, Fungi

SAME agents cause high levels UTI in general
community - but higher in women, often STD.

Urine flows down
through catheter to
empty the bladder of urine
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Urine flows down
through catheter to
empty the bladder of urine 3 {7 3

Nosocomial Septicemia - 20,000 die/year
Invasive agents, mishandled needles, surgery...

Staphylococcus epidermidis - MRSE
High affinity for plastics - shunts, valves, joints

Tourniquet is applied
and area is disinfected
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4" | intovein, blood is drawn
{_(r into vial and analyzed
gy
v




