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Chapter 6
Normal Flora

AP Dr. Said S. AlGora &.WW\
| , Lo 2 X

- Contents
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flora of the respiratory tract-

flora of the intestinal tract-
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flora of the Genitourinary tract-
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The normal flora organi
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“from another host but do not damage that host
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TABLE 6-1 Summary of the Members of Normal

Flora and Their Anatomic Locations
Anatomic Location

“Members of the Normal Flora'
Colon, throat, vagina

—

Bacteroides species
Candida albicans Mouth, colon, vagina
QoEESS»QS ) Colon

Corynebacterium species (diphtheralds) Nasopharyr, skin, vagina

Colon




The members of the normal flora vary in both
Although number and kind from one site to another .
of the normal flora extensively populates many areas
the body , the internal organs usually are sterile” idesl!
Areas such as the central nervous system , blood,
lower bronchi and alveoli, liver, spleen, kidneys,
and bladder are free of all but the occasional

. transient organism
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re is a distinction betwe
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are carriers of microor
normal use of the term in the me
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ies that an individual harbors a

It is most frequently used in
with an asymptomatic infecti
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dical context . The
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ganisms , b

can be a source of
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reference to a person
on or to someone who

may shed it for a long period

There is also a distinction to be made between
members of the normal flora , which are the
permanent residents , and the colonization of the
individual with a new organism . In a sense , we are
all colonized by the normal flora organisms , but the
term colonization typically refers t
of a new organism..

" The members of the normal flora play a role both in
the maintenance of health and in the causation of
three significant ways  igriut bas 6129260
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o the acquisition disease , especially in(1 e theclocnton

the new organism colonize
(i.e., attaches and grow , usually on a mucosal
membrane ), it may cause an infectious disease or it
may be eliminated by our host defenses .
Furthermore , the person colonized by a new
organism can transmit that organism to others ( i.e.,
act as a reservoir of infection for others
(0lon 2 4tion» Acquisitionof pgw
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They constitute a protective ho
g A . . st defense mechanism.
sites o::MVMM:mﬂmmM siesiGentbacterla OCCupy mzmn::._mmﬁv
R and 3cn.0mm that can interfere with
ek Y Pathogenic bacteria . The ability of

's of the normal flora to limit the growth of

. pathogens is called colonization resistance ovx (2vent coloni 22Hoh
conpetiohOh hutlients u «Q Wﬁ \b&c\mwﬁ\\.

If the normal mws?.s.f?&\%ie.&.

ra Is suppressed , pathogens may grow
and cause disease . For example, antibiotics cab reduce
the normal colonic flora that allows Clostridium difficile

which is resistant to the antibiotics , to overgrow and

. cause pseudomembranous colitis JA-y )
Tz pomol o Jdifer 22527
(647 (mo\mx\\.L\.g MB cile N %
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They may serve a nutritional function . The(3)
intestinal bacte :w,..mqmmqn.,mawmaw@a%«...ﬁ&.&m_ and
vitamin K . Poorly nourished people who are treated
with oral' antiBioties can have vitamins deficiencies
as a result of the-reduction in the normal flora .

However , since germ-free animals are
well-nourished , the normal flora is not essential for

\\Jn :

. proper nutrition

TABLE 6-2 Medically Important Members of the Normal Flora
Location Important Organtims’ Less Important Organisms’
Shin Staphyfococaws epldvemidn Seaphylococ (us oureus Corynedocterium (Ephtheroldel, vanous streplococcl,
Preudamonas armuginasa, anaerobes (€ g, Propronbocteckon]. ye asts (0.
A ] ! Corntca ofdwns)
Nose | swuphecocasewan’ | m%gngqggpcég).:..“
Mouth {301 indahs streptococc Varous streptococo, Ekenclia corrodens f 3 :
Derital plaque Stwptococcus mutant %%%% u N 3 ._Qmw(—m
(Ingval revicm Varlous anascobes (0., Bacleroides,
Fusobachoriam, SURpPLOXOCCL AN () 102212200
BT = v A e Sref 0 W
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m,wmw@w qs.mﬁm are about 1073 - 1074 organisms /cmA2 of

\\U...\\»\..,.. skin . Most of them are located superficially in the

EQ v stratum corneum , but some are found in the hair v
) ~ /NN |

1= follicles andact as a  reservoirjto geplenish the
superficial flora after hand washing . Anaerobic. .
organisms , such as Propionibacterium and Giksefpi
(_Peptococcus’yare situated in the deeper follicles in
C——. the dermis , where oxygen tension is low
wsd
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oW\" Propionibacterium acnes i a common skin anaerobe
. that is implicated in the pathogenesis of acne

candida Albicans is 4150 @ member of |
an enter a persons |
erce the skin (e.g., N
patients with intravenous catheters or in HMOmMmMMW
Ao e a0 i it . important ca
:mm_:ﬁmzm:om a_,cmﬂ Itis an Imp

aNinHiz12a 1 010)

systemic infections in patients with reduced
_cell-mediated immunity
Chsin Sk carenier bloe peed

3 NEB Y w\ﬂ—\
| DA S el v el !
) \, 7 A ‘v.u....... » . ! é
imad) |

v irAR et it
S _

The yeast ey
normal flora of the skin . It C

bloodstream when needles o]

-

| gzsssssgggérsg =
Candida olbiany) s 34

‘..’

: Normal flora of the respiratory tract
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A wide spectrum of organisms colonize the nose,,
- throat , and moutn,, but the lower bronchi and

o ™o

B —

0

alveoli typical y contain few , if any , organisms. The

3

* nose is colonized by a variety of streptococcal and

~ which staphylococcal species , the most significant of

the pathogen S. Dzﬁa@qenmwﬂo:m, outbreaks of
to this organism , particularly in the

: \....c\l. P Y ..»
®s _ Sease aue
1)

i
-

2 > oy S T LY . -

~ewhorn nursev . Can be traced to nasal , ski

NEWDOTINILE ST . Can be tracea @>5mamw.w_$ y OF

. perianal carriage by healtnh care p arsonnel —
BERA SS .,u.. ‘

. - b v L.
, | Pal g
; y 1 s - RN y e
r 3 - » L > - . & 4 n\.< | P y \._\VJ .\s)\ ——
<1 4n O CCYS » STLVIM D (U C " Uy —
: ‘ v A e Ve i o R 18 - . .\ o N f
< . 1 1" N G2 T 40 O,
o < L 4 - y g =
. = Y " T
- oG 1 L& - <t
1) 0N




The throat contains a mixture of viridans
streptococci, Neisseria species , and S. epidermidis .
These nonpathogens occupy attachment sites on the
pharyngeal mucosa and inhibit the growth of the
pathogens Streptococcus pyogenes , Neisseria

. meningitidis , and S. aureus anmnﬁ_<m_<
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In the mouth , viridans streptococci ‘make cv m.uocn
half of the bacteria . mﬁmvaonOnnCm mutans , a

e viridans group , is of special interest

member of th
dental plague ,

since it is found in large :cBUm..m in
. the o..mn:_.mo.. of nm:mm o> L
o srx aﬁr._a blosdi doté 7 ﬂ_@
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organisms can mnam.. t
. dental surgery and attac

\ The plague on the enamel surface is composed of
gelatinous , high-molecular-weight glucans secreted
by the bacteria . The entrapped bacteria produce a
large amount of acid , which demineralizes the

. enamel and initiates caries o

Eikenella corrodens , also part of the normal oral

zoqm | .n.mcmmm skin and soft tissue infections
ssociated w ith human bites and “clenched-fist”
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Anaerobic bacteria , such as species of Bacteroids ,
__‘ Prevotella , Fusobacterium , Clostridium', and
Peptostreptococcus, are found in the gingival
crevices , where the oxygen concentration is very
low . If aspirated , these organisms can cause lung
‘A abscesses , especially in debilitated patients with
poor dental hygiene . In addition . The m_:m_<.m_

1c ¢linw AR

| crevices are the natural habitat of Actinomyces |

i 1V \J

israelli 2'df dnderobic actinomycete that can cause
. abscesses of the jaw , lungs , or abdomen
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Nose Staphylococcus oureus’ S epidermidit, Corynebacrerium (diphtherokds), vanows streprococc
Mouth Viridans streptotocc) Various streptococct, Elrenells corrodens
Dental plaque Sereprococcys 9_.33 Prevotedo mtermedia, Porphyromonas Gngnais
Gingival crpvices  Vanous anaerobes (0., Bactaroides
Fusobacterium, streptococcl, Actinomytes)
Throat Viridans streptococd Various streptococd including Srepfococmus pyogenes .3 Sueprogocous
poeumonae), Nemserio spies Hoemophaus infloenzoe’S. epidermids

- Normal flora of the intestinal tract

In normal fasting people , the stomach contains few
organisms ; primarily because(of its low pH). DAY
small intestine usually contains small numbers o.ﬁ i
C. streptococci, lactobacilli, and yeasts, nmanc_mz<
albicans . Larger numbers of these organisms are

. found in the terminal ileum | -~ m\a&;&)\

£

hsmall Infesting Al

The colonis the Bm_o_, location of bacteria in the
_wm%m< Roughly 20% of the feces consists of Umnﬁm:m
. approximately 10A11 organisms/g

o ek b attevprdes fragilis

Note that more than 90% of the fecal flora are
wm:mm_.eamm the most important of which is

s iy
. bacteroides imm___w

The most abundant facultative bacteria are the
coliforms , of which Escherichia coli is the most

. important
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Bacterium' . Important

Bacteroides, especially = .-....Esvo..\n oqﬂ..onou o

B .< » HHI 861090 ) Yes

Bifidobacterium d,o.o .zo

Eubacterium 10" e, .Zo. " ,
Coliforms 10”-10° Yes

En mﬂ%mﬁm“n\ma. especially 10’-10° Yes
. Lactobacillus 10’ No

Clostridium, especially 10° Yes

C.perfringens = '~ 1+ <

)

3 b £ vV A . A ACERY O L w e . P A
Bacteroides, Bifidobacterium, afd ,_mcgag.:s {which Bumm up more than 909% of

the fecal flora) are anaerobes. Coliforms (Escherichia coli, Enterobacter species, and

athar.gram-negative organisms) are the predominant facultative anaerobes.

The normal flora of the intestinal tract plays a

. significant role in extraintestinal disease

For example , E. coli is the leading cause of urinary
tract infections and B. fragilis is an important cause f_,
of peritonitis associated with perforation of the

intestinal wall following trauma , appendicitis , or

. diverticulitis \&!
— preitonitis * playme » appenl | ciris
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Other importa mﬂ\m:mmﬁgﬂmmnaomncm,Sn_ca@ 9t
Fuspbacterium-and Peptostreptococcus , and other
important facultative bacteria ﬁnl_mah iter UL
facecalis , which causes urinary tract infections ,
particularly in hospitalized patients with decreased

. host defenses
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P. Aeruginosa is present in(10% of normal sto6 rw.\bwu

. well as in soil and water ST

Antibiotic therapy (e.g., with clindamycin ) can
suppress the predominant normal flora , thereby
allowing a rare organism such as the toxin-producing
Clostridium difficile to overgrow and cause severe
colitis . Administration of certain antibiotics , such as
neomycin orally , prior to gastrointestinal surgery to
“sterilize “ the gut leads to a significant reduction of

the normal flora for several days . Followed by a

. gradual return to normal levels -
: T 18 o ¥ , e " u.mva.

: .
_.- . : - ‘ v . ~

- + ~a ”m \'-u....o.v.. -..’. . ‘ ¥
202100 M C

e o




Colon Bacteroides fragis, Escherichio (ob

Bifidobactenum, Eubocterium, Fusobacterium, Loctobacilus, vanous aerobk
gramnagative rods, Enteracoccus foecolls 3nd other streptocacc, Clostridum
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. Normal flora of the genitourinary tract - A

[ ists primarily of
The vaginal flora of adult women consis .
lactobacillus species . Lactobacilli are responsible for v.:_m\
producing the acid that keeps the pH of theadult . =
“woman's vagina low 4 esH2feh -

Before puberty and after menopause, when estrogen
levels are low , lactobacilli are rare and the vaginal pH is
high . Lactobacilli appear to prevent the growth of
potential pathogens , since their suppression by

. antibiotics can lead to overgrowth by C. albicans .
. Overgrowth of this yeast can result in Candida vaginitis

The vagina is located close to the anus,and can be
colonized by members of the fecal flora . For

example , women who are prone to recurrent
urinary tract infections harbor organisms such as E.
coli and Enterobacter in the introitus . About 15% to
20% of women of childbearing age carry group B
streptococci in the vagina . This organism is an
important cause of sepsis and meningitis in the
newborn and is acquired during passage through the
birth canal . The vagina is colonized by S. aureus in
approximately 5% of women , which predisposes

. them to toxic shock syndrome

.&a:&agm&_mmamw
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is sterile‘in the healthy person,

et el atbds > ¥ S

but during passage through the outermost portions
of the urethra , it often becomes contaminated with
S. epidermidis , coliforms, diphtheroids, and

nonhemolytic st cocci . The area around the
urethra of women and c:n.:mm:\,/n._mma men contains
secretions that carryiMycobacterium)smegmatis , an

5 \(\'\l(.\.ll\.\

‘acid-fast organism . The skin surrounding the
enitourinary tract is the site of Staphylococcus
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