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Chapter 6

The Human Microbiome

 

in on hisbody why men
I Wl KN se'D

WYGthey are benefits for us andmakenodisease

WH ist E m y
is wW
i

At tWwi r Eid
Djm im 4 y 5 i int em J j Ii normal flora gratia

ji isiDNA involveI v61 but im I ai 3 53 2B I É chromosome

6 pm g wi i IT 853 M ai 3 44 like some
viruses

gWj q je op no 3 if M anintegrationam m genome win oncogenic

I II's a nwsl genomes's viruses
newmolecular O Il noIt m s A
techniques

N's



0

The Microbiome (Normal Flora)

● General aspects
– Remember definition: organisms frequently found

on or within body of healthy individuals
– Most are bacteria, but some are viruses, fungi,

and protozoa
● We do not carry all of them all of the time
● Each person has individualized normal flora
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The Microbiome (Normal Flora)

● Some are found only on body; others also
found in environment

 

● Problem: some people have transient normal
flora (pathogens)

– Example: about 10% of population have
meningococcus or pneumococcus as normal flora
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Importance

● Opportunistic infections: normal flora in
unusual sites; for example:

– Bacteroides from intestine into deeper tissues as a
result of trauma (or surgery)

– Staphylococci from skin and nose
– Streptococci and Gram— cocci from throat and

mouth
● Carrier state: lead to colonization
● Dysbioses: any change in the microbiome

composition (lead to diseases as obesity & IBD)

I
58s microbiota inseam
colonized g 5 is
The naris

Kono1

tix peritonitis ismixour mom Ie coli infectionpertonialeritetissues

a

cavity fudtatinueenaero

ww win abscesses

was.im
ssi xstaphylococcus surgicalsiteinfectionaureis
postoperative infection

wins

andantiboa
andHLAtof naturetype to sew obesity no twins ores initiateb I'm microbiota_numberand

identical.si d
obesity.mx six obesity.am diseases

nonfjese.I.to t diversity
get d

crohn'sdisease
ener aime.simetabolites

amato we

sesinii iio.gs isaiavision or colitis



me
narississtatecolonized was sisreadon t mais m ofanmicrobiomenewwas antibiotics mi é ia

i s

mm

micro
Bacteremiagetin yomom s mse misum Is e or microbiomesi ta
femalesas sis

groupBstreptococcalneonatal
meningitisand

missionsmentalsepsis

waste sepsis

is a min Isissix minesagarais six
e gallbladdersis ii ega m

wi est hygiene onesonrecessesexcretionox

aybiases I Firmatesremainas
sipropioniobacteria six no leaderwedisregulation ssoso.im so custrian

microbiomeaBalancesis
In a microbiotasieantibioticsin

a amimeCandida albicans
vaginitis gastroenteritis e

i ko is acustriaumfacilesis i



0

Importance

● Depends on pathogen and on defenses of
host:

– Candida (yeast) causes pneumonia in people
undergoing cancer chemotherapy

– Pneumocystis carinii (common inhabitant of lung)
causes pneumonia and death in AIDS patients
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Ecology of microbiota

● Sterile sites—pathogens in these definitely
indicate disease

– Blood
– Cerebrospinal fluid
– Synovial fluid
– Deep tissues
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Contribution of microbiome to
health and disease

● 1. Immune system: Antigenic stimulation by
normal flora— do not have high antibody
titers

– Serve as defense mechanism even in low
concentration

– Bacterial stimulation leads to production of IgA
that is secreted through mucus membranes

● Probably interfere with colonization of deeper tissues
defense
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● Cross-reactivity does not normally cause
disease

– Possible for antibodies cross-reactive to microbial Ag
to cause problem

● Lupus erythematosus—production of Ab against host DNA
– Some evidence that Ag may be cross-reacting bacterial LPS
● May cross-react with pathogen (meningococcus)

 
● Germ-free animal model
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● 2. Colonization resistance
– Confer resistance or susceptibility to pathogen

colonization
● HUS caused by EHEC (O157:H7)

● After antibiotics….C. difficille can cause PMC

 

Contribution of microbiome to
health and disease
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● 3. Contribution to nutrition and health:
– Digest plant fibers (long chains), aid in absorption.

– Synthesis of B vitamins and K

– Aid in the absorption of minerals as iron
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Physical & Chemical Aspects

● Antibiotic effects: wipes out normal flora
– Both endogenous and exogenous organisms can

cause disease
● Infecting dose of Salmonella decreases one million-fold

when mice given streptomycin
● Patients treated with some potent antibiotics:
– Suffer from diarrhea due to overgrowth of yeasts, and

staphylococci
– Administration of clindmycin-Clostridium difficile (minor

member of normal flora) causes pseudomembranous
colitis
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Physical & Chemical Aspects

● Source of carcinogens
– Large intestinal flora
● Many potential carcinogens are only active

after being modified
– Some modifications are carried out by

enzymes of intestinal bacteria; example:
cyclamate converted to bladder carcinogen
(cycloheximide) by bacterial sulfatases.

 
● Importance of carcinogen production not clear
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Microbiome of the GI tract

● 20% of feces is anaerobes (1011/g)
● Firmicutes (64%), Bacteroidetes (23%)
● Rest are Proteobacteria & Actinobacteria
● Experiments on mice's to proof the role of

microbiome on obesity.
● Role of microbiome in IBD
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Microbiome of the skin

● Mainly S. epidermidis (1011/g), less S. aureus

● Anaerobes as Peptostreptococcus acnes

● Candida albicans!
 

dirmissis paradesepide
s.ie ix waswuss wifi is s

11,1
siprostheticdevicescatheter

prothetic endocarditis bacteremiadevice

8asooammo

staphylococcus is narissom wa gig si
Rafeeq

Isinjurysisburnssis i d
surgicalsiteinfection'sinfection

t
En en no skinsissebaceous I.meglands
Beneath the sa y

acne
dm

skin g is ut infectionsismoKathetarrelatedinfections
mouth ji 3femaleasvaginasis kidneywasinfection am

Catan in
s.si candidemia s
iimints
chemotherapy

AIDS 5
many

compromised people

canBekilled
Bythisnormalflora



0

Microbiome of the R.T.

● Nose: mainly S. aureus
● Throat contains: viridans streptococci, Neisseria

species, and S. epidermidis
● Mouth: viridans streptococci (S. mutans)
● Gingiva: mainly anaerobes as Bacteroides,

Prevotella, Fusobacterium, Clostridia,
Peptostreptococcus & Actinomyces israelii
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Microbiome of the genitourinary
tract

● Lactobacilli (puberty/childhood/menopause/estrogen)

● C. albicans! (antibiotics may lead to vaginitis)

● May colonized with E. coli (20%) or GBS

● Also S. aureus (5%) (TSS),

● Area around the urethra contains M. smegmatis, and

skin contains S. saprophyticus
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