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Normal Flora
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OBJECTIVES

Define the terms: Normal Flora,

Transient flora and carrier state

Know the origin of normal flora

Know the effects and importance of normal
flora e.g.:

A. Source of opportunistic infection
Immunostimulation

Nutrition: Vitamins Production

Production of carcinogens

Ml o e

Protection against external invaders

Know areas of the body with normal flora
(gastrointestinal tract, urogenital tract,
and skin), most common types of
organisms in these areas and relation to

pathogenicity of these organisms.

Know the sites of the body with no
normal flora eg. sterile body sites and
the importance of this fact in relation to

interpretation of culture results



Introduction :

Normal Flora

Definition: A population of microorganisms (mostly bacteria)
in a normal healthy individual (humans & animals)

It is a symbiotic relationship between the body & the normal
flora (close association with no harm)

It is subject to constant change

It can be altered by antimicrobial agents

They are frequently found in the: skin, mucous membrane,
and other sites

\/iruses can’t be normal flora.



Types of Normal Flora :

Commensals Residents Carrier State Transient Flora

Consist of nonpathogenic or potential
<« Potentially pathogenic pathogenic

Microorganisms that have without causing
natural relationship with the
host. (No harm to the host)

disease.

Establish itself briefly, excluded by host
defense or competition from resident flora
(days-weeks)

Examples: Neisseria meningitidis
(N.meningitidis) and Streptococcus
pneumoniae (S. pneumoniae) in the
throat of healthy individual

Present for invariable period
(months-years)



Neutralism
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Mutualism

Parasitism
-

Symbiosis :
First Symbiont (Microbe)

No effect

Benefit

Benefit

Benefit

Second Symbiont (Host)

No effect

No effect

Benefit

Harmed

sciencenotes..

Symbiosis
Symbiosis is an ecological relationship between
organisms of different species.

Mutualism Commensalism Parasitism
both species benefit one benefits, other one benefits, other
is unaffected is harmed
humans and gut cattle egret and ticks and dogs
bacteria cattle



Normal Flora :
Beneficial Effects
Origin:

Fetus (Newborn) is sterile in uterus
Immunostimulation Antibody Production/development

After birth, newborn exposed to the

flora of mother’s genital tract, skin, |

respiratory tract flora of individuals - Exclusionary Effect Protection from external invaders
handling him and the organisms in the ’
environment

(Vacuum Effect)

By some normal intestinal flora

Production of _
Eg. E.coli

essential nutrients
(Vitamin K&B)

Antagonize




Normal Flora :

Facts :
Opportunistic Infections Cross Reacting
Some may cross react with normal
May be a source of opportunistic tissue components, eg. Antibodies to
infections in patients with impaired various ABO groups arise because of
defense mechanisms. cross reaction between intestinal flora
For example: Staphylococcus and the antigens of A & B blood
epidermidis & E.Coli substances
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Production of Carcinogens 3 Effects on Normal Flora

Normal flora is affected by: Consuming
antibiotics, tissue damage, mechanical
procedures, and diet change

Some normal flora may modify
through their enzymes chemicals in
our diets into carcinogens

Eg. Artificial sweeteners may be
enzymatically modified into bladder
carcinogens



Normal Flora :

Distribution of Normal Flora :

. Normal Flora found on external body sites

True Pathogens Opportunistic Pathogens i . Internal Organs are sterile at health (except gastrointestinal tract)
(Primarv) (Secondarv) : U E R R U PO PUP P
Sterility of internal organs
maintained by:
Causes disease in a healthy Causes disease to people with low/weak
person immunity (Immunocompromised host)
Local Defense Chemical substancesin  Phagocytic activity of
Mechanisms pH of  serum (plasma without Polymorphonuclear
fibrinogens) & tissues monocvtes
_ _ o ; stomach eg. Complement and Y
Associated with a specific & Gain access (Injury) to sterile regions | antibodies

recognizable disease



Normal Flora :

Normal Flora in external body: Normal Flora in Respiratory Tract:

Urogenital Tract Upper Respiratory Tract Upper respiratory tract colonized (full of bacteria) by normal flora as in the
mouth and nasopharynx.

\Vaginal & Distal one Lower respiratory tract is sterile eg. Trachea, lung

third of the urethra (above the larynx)

Common nose Flora

Gastrointestinal
Tract Staphylococcus Epidermidis

Skin 3

Mouth & large colon

(Colon has the most Staphylococcus Aureus 30%
normal Flora Coagulase(+) It is the main flora in nose,
axils and groin

(Including external ear
& Conjunctiva )

(conjunctiva) sLie (e 3 e daxild)
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Corynebacterium Species

Note: Staphylococcus epidermidis is always related to the skin
(It’s all over the body)
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The sites of Normal Flora in the body:

For your info

Microbial Flora (examples)

No need to memorize all of them, just the ones in our lecture

density

frequency of occourrence :

in population

SW‘-_bro

numbers with distance
from stomach

oesophagus

{Lots of spacias)
(Ll L)

Spiroctetes
(Many other bactara)




Normal Flora of Oropharynx
(Throat):

- viridans streptococci (MOST COMMON)
-commensal neisseria and moraxella
-corynebacteria
- bacteroides
-fusobacteria, vanella, actinomyces, spirochaetes

normally found

Normal Flora Of Feces (stool)

-5 of feces weight is bacteria, mainly dead bacteria.
-living bacteria about 101°/gm of stool.
-mainly gram -ve.

anaerobes (99%) aerobics

a0 8 Y 40) 58

-Haemophilus influenzae
_ -pneumococcus (streptococcus pneumoniae)
potential less common :
pathogens -streptococcus pyogenes
-neisseria meningitidis

1) bacteroides fragilis group

(dominant anaerobes) 1) E.coli
2) bifidobacteria 2) proteus
3) lactobacilli

Anaerobic environment is maintained by aerobic bacteria utilizing free 02
.00 5 DU Ly 5l (i Al 5 T l) AT (€ 91 e A5 sl Ly €




Normal Flora Of GIT

gingival margin debris &

dental plaque: esophagus normal flora
continually colonized (full) by similar to pharyngeal flora
bacteria.
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Stomach has limited flora

o Normal flora of GIT (sterile) due to gastric acid.

contains 10°® bacteria /ml

- the colon and large intestine contains

_ . anaerobic and both gram - ve and + ve
small intestine: bacteria

large intestine: ..
Duodenum, jejunum & upper - colon has the most normal floral

heavily coloplzed by ileum have scanty flora (from
bacteria food)



Normal Flora of Genital Tract :

4

» Female genital tract heavily colonized because the female’s external genital tract 1s shorter than male’s.
» 10°/ml flora in normal vaginal secretion.
» In both sexes Mycobacterium smegmatis in secretions contaminates urine and leads to confusion /misdiagnosis of tuberculosis
» Male & Female distal urethra (Js) s a):
- Staphylococcus epidermidis
- Corynebacteria.

- Mycoplasma species
*Reason for acidity of the vagina, it provide protection for female

Normal Flora Of The Female Genital Tract:

Vulva (external part) Vagina (Inside)

» Lactobacillus (Doderlein’s bacilli)
» Bacteroides melaninogenicus

» Enterococcus faecalis

» Corynebacteria

» Mycoplasma

» Yeasts

» Staphylococcus epidermidis

» Corynebacteria

» E.coli

» other coliforms & Enterococcus faecalis



Normal Flora of the skin :

» Fatty acid, lysozymes by sweat glands.

» Skin has rich resident bacterial flora

» Exist in microcolonies

» Anaerobic organisms are predominate in areas with sebaceous glands
(Aiaall 2ax))

(Eg. hair scalp. mostly it will have anaerobic organisms).

» moist skin , often colonized by coliforms ( gram negative bacteria)

main skin normal flora

staphylococcus epidermidis

Coagulase (-), main flora of skin

corynebacteria

main flora of skin

propionibacterium acnes
it is semi-anaerobic

Anaerorobic cocci

coliforms

staphylococcus aureus (potential pathogen )

It is a normal flora, but it is especially dangerous

Site

Duration

If distributed

Effect of hand wash

Association with
infection

Residents

deeper layers of skin

permanent

Re- establish themselves

Not removed

usually not associated

Transient

superficial layers of skin

temporary

Do not Re- establish themselves

easily removed

usually associated



Normal Flora of the Eye & Ear :

Eye & Ear Flora

(both have same as skin but less amount )

- Staphylococcus Epidermidis
External Auditory Meatus Flora - Corynebacteria

- Acid Fast Bacilli (AFB) occasionally in wax of the ear

- Staphylococcus Epidermidis

Conjunctiva and Sclera Flora . .
J - Corynebacterium Xerosis

- Middle and Inner ear are sterile
- Internal eye is sterile
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Normal Flora vs Pathogenic Flora HARMFUL EFFECTS:
INFECTION

: A Weense — Local or generalized host defense mechanisms
Pathogens — — -— -~ are compromised
| - d T I - flora reaches protected areas of body in sufficient
1 S | S Lage Reoiten numbers
Mot . - E. coli — ascend urethra — caused UTI

— -, - (peritonitis)
. - Viridians strep — blood — cause bacteremia +

| W’M physiologic trauma or injury — colonize previously




Summary (the arrows are important)
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Sites

oral cavity / upper

respiratory

Skin

Eye & ear

Stomach

Full of bacteria

Female genital

=

) Axilla, Groin & nose

— Small intestines

|::> Colon




QuIZ

Q1: What place in the body has the most normal flora ?

A skin B colon C vagina D feces

Q2:Which type of normal flora are potentially pathogenic bacteria that are carried by the individual without causing disease ?

A transients B residents C carrier state D commensals

Q3: What is an important example of skin flora ?

s’rc'lphylo.cqccus 3 mycqplasma C E. coil D enterococcus
epidermidis species faecalis
Q4:There are multiple types of vagina female genital tract bacteria but the important type is ?
e s B yeasts C e acil) D corynebacteria
Q5: What is the main benefit of normal flora ?
helps bacteria to doesn't produce doesn't produce protection from

A B

cause infection essential nutrients ¢ antibody D external invaders
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