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«  Define the terms: Normal Flora, Resident flora, Transient flora and carrier state. 1]
<& Know the origin of normal flora. [ |
< Know the effects and importance of normal flora such as: ..==
> Source of opportunistic infection. T
> Immunostimulation. EN EE
> Nutrition: Vitamins production. 3 =

> i i ,
Produciflon of ;arC|nogens ' B ST
> Protection against external invaders. ]|
< Know areas of the body with normal flora (gastrointestinal tract, urogenital tract, and skin) , most common types of L] |
organisms and its relation to pathogenicity. =T ..=
%  Know the sites of the body with no normal flora eg. sterile body sites and the importance of this fact in relation to EEE
interpretation of culture results. H"HER
EEn
_ = Em
| . d Any future corrections ll==

. L] L] L] -

Colour index: will be in the editing EEE
- Red: Important file, so please check it | (] |
' n
- Grey: Extra info & explanation. frequently. N EE
- Purple: only in girl's slides. o EEm
. - ENEn
- Green: Only in boy’s slides. Scan the code H EEE
Or click here C I
HEE
EEEEE


https://docs.google.com/document/d/1Jzcr-ORENSkl6GHIj2vqZDn8xpC-TH9CJDErA1VfJ8w/edit?usp=sharing

A population of microorganisms (mostly bacteria) in @ normal healthy individual (humans & animals).

- Itis a symbiotic (_:\=) relationship between the body & the normal flora (close association with no harm).
- Itis subject to constant change, and it can be altered by antimicrobial agents.
- They are frequently found in the: skin, mucous membrane, and other sites.

Note: you must understand the difference
between residents and transients (slide 18)

Microorganisms that have a natural relationship with the
host. Have no benefit or harm and are found in low
numbers. Mainly associated with GIT.

Relatively fixed types of microorganisms regularly found in a
given area at invariable period (months, years). If disturbed, it
re-establish itself promptly (immediately).

e
- *Discussed in details (the next slide).
Potentially pathogenic bacteria that are carried by the
individual without causing disease. It is the source of

infection to other susceptible (non-immune) individuals.
Examples in the throat of healthy individual: Neisseria
meningitidis and Streptococcus pneumoniae.



Transient Flora consist of

Non-Pathogenic

Potential Pathogenic

Are microorganisms that establish themselves briefly (hours or days ) in the skin or mucous membranes.

Transient organisms that live in the external environment are attracted to moist and warm body sites.

Excluded by: host defense or competition from resident flora.

Itis
Temporary
Because:

1- Are washed by hand wash or bathing

2- May not survive in acidic or alkaline PH of body sites.

3- May be flushed away by body secretions like tears, sweat, oil, urine, and feces.
4- Competition by resident Flora.

5- Killed by substances produced by resident Flora.

Origin of Normal Flora

-  Before birth, in the uterus, newborn is sterile.
- After birth, newborn is exposed to the flora of the mother's genital tract, skin, respiratory tract, flora
of the person who is holding the newborn, and the organisms in the environment




Beneficial Effects of Normal Flora mEaE

Immunostimulation

Exclusionary effect
(vacuum effect)

Production of essential
nutrients (Vitamin K&B)

Antibody production SAEEE
(LSl ol plusal ¢ sy Ao il Slea jin) EEE

Protection from external invaders
(La)k 3k (e clida yaal) (e dlaall o Jany)

Inhibit or kill (antagonize) non-indigenous
bacteria through the production of
substances (toxin)

By some intestinal normal flora 11
eg. E.coli H pNEEE



Boy's slide

Symbiosis i
Symbiosis First symbiont Second symbiont
Neutralism No effect No effect

Commensalism No effect Benefit
Mutualism Benefit Benefit
Parasitism Harm Benefit
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Facts About Normal Flora = amEn
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Opportunistic Infections Cross Reacting ..===
May be a source of opportunistic Some may cross react with normal » IEEE
infections in patients with impaired tissue components ,eg. antibodies =L 1l
defense mechanisms. For example: to various ABO group arise because - .===
Staphylococcus epidermidis & E.coli. of cross reaction between intestinal N EEE
Rhsein el e (55 L jll 355 5 53 e 3555 (Ko flora and the antigens of A &B - ====
blood substances. NEEE
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Production of Carcinogens Effects on Normal Flora S EEE
Some normal flora may modify Normal flora is affected by: ..====
through their enzymes chemicals in consuming antibiotics, tissue EEEEE
our diets into carcinogens. (i 5 3 5) damage, mechanical procedures, ™ .===
Eg. artificial sweeteners may be and diet change. ¥ EEEE
enzymatically modified into bladder - .===..

carcinogens. H EE



Normal Flora vs Pathogenic Flora True vs Opportunistic pathogen

. . (11
Full-time bad guys Part-time bad guys PEEN
fEEn
Causes disease in Causes disease to people ..===
a healthy person. with low or weak immunity \mm BEEEE
(immunocompromised host). fEEEn
N EEEEE
ENEEn
N NEER
- Associated with a specific & - Gain access (injury) to FAEEEER
recognizable disease. sterile regions .====
[ EEEN
11
: : L N EEEE
The picture is for further clarification Note: Normal flora can act as a pathogen when u EUEEE
someone’s immunity becomes weak or they EEEE
increase in number. H EN



Distribution of Normal Flora

-Normal flora is found on external body sites (i < sui )

-Internal organs are sterile (..< .24 at health (except the Gastrointestinal/alimentary tract).

Sterility of internal organs maintained by :

Chemical substances in

. . [ 11

serum (Plasma without Local defense Phagocytic activity of EEEE
fibrinogensl) & tlsiuesdeg. mechanisms Polymorphonuclear EEEE
complement an Eg. pH of stomach monocytes u NN

i i EEEN
antibodies. EEEEE
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Contd, Distribution of Normal Flora

Specilal
Defenses

Flow of liquids
{saliva, drinks})
Lysozyme
Normal tiore

|

Peristalsis
Flow of liquids

Low pH

|

Peristalsis
Flow of liquids
Shedding of epithelium
Psyer's patches
1

Mucus

s ———
—_——

Normal flara
Peristalsis
Shedding of epithelium

Al ‘_g 33 92 94
upper GIT & the nose
Laalaef a3 cans W3 L S

Microbial Flora (examples)

Normal Abnormal
Predominantly (Int
In tissues)
Bnderobay p-streptococci
(Lots of species} Staphylococsi
-streptococai Fusobacterium
Neissoria sp. Many other bactaria
Dipfitherolds Herpesvirus
Lactobacilli Coxsackievirus
Spirochates Other viruses
Mycoplasma Candida
Many other bacteria
Candida
Sparse flora Hefpesvirus
Sparse flora Helicobacter
Lactobacilli Joris
Fusobactetium =
E. coli (ETEC,
EPEC strains) Vibrio,
Sparse fiora Yersinia, Aeromonas,
{Increasing in other bacteria, agents of
numbers with distance food poisening
from stomach Rotavirus, other viruses
Giardia, Cryptosporidium,
Other protozoa
Strongyloides, Ascaris,
Diphyllobothrium,
Proedominantly anaerobes| other warms
{Lots of speci
Coliforms Shigella, E. coli
treptococti (8nterococc)| {EHEC strains)
Lactobacilli m"ﬁﬁiﬁ‘
Spirochetes = .
{Many other bacteria) gm:&eb;:;?w"ﬁz

Body sites with normal flora

All external body sites contain
normal flora:

Gastrointestinal tract:
mouth & large colon

Urogenital tract: vagina &
distal one third of the urethra.

Upper Respiratory tract
(above the larynx)

Skin: (including external ear &
conjunctiva)
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The Sites of Normal Flora In The Body . S H
It's only for your background IIII==

DISTRIBUTION AND FREQUENCY OF BACTERIA IN THE INTESTINE : . . . . . .

density frequency of occurrence

in population . . .
“tactobacilli

oesophagus

stomach

small
bowel
duodenum

jejunum

ileum

large bowel

faecal
material




Normal Flora of The Respiratory Tract

-Upper respiratory tract colonized (full of bacteria) by normal flora as in the mouth and nasopharynx. EEE

-Lower respiratory tract is sterile cg. trachea, lung. HEENE

Feeling lonely?

Just remember;
you’re not alone.

Qe‘\w\odex

Q,'od' e, (

YOU ARE NEVER ALONE.

Staphylococcus
aureus
Coagulase (+)

. ) . pNEEE
It is the main flora in [ | EERER

nose, axilla, and EER
groin. . ....

[ 1

|1

NOTE: Staphylococcus epidermidis is always © EEE
related to the skin (It's all over the body). ===



Normal Flora Of The Oropharynx (Throat)

Normally found

potential pathogens

Viridans streptococci. (the most common normal flora of oropharynx)
Commensal neisseria and moraxella*.
Corynebacteria.

Bacteroides.

Fusobacteria, Veillonella, Actinomyces, Spirochaetes.

Haemophilus influenzae
Pneumococcus (Streptococcus pneumoniae).

Streptococcus pyogenes
Neisseria meningitidis.



Normal Flora Of The GIT: = ""n

|-

contains 108 bacteria/ml. T

}Duodenum

J‘Jejunum

}Upper lleum

—_ Similar to pharyngeal flora. H

N

- continually colonized (full) by bacteria. ..===

aall) 4 byl
3 ] e EEEE
EEE

Sterile due to gastric acid. .

(During eating, it will have bacteria,
after digestion it will be gone.)

_ Scanty flora. (from food)

Heavily colonized by bacteria. 1

|
The colon/large intestine contains anaerobic and both gram -ve and +ve bacteria...=
EEEEE



Feces (Stool):

1/3 of feces weight is bacteria, mainly dead bacteria.

Living bacteria about 10'° /gm of stool.
Mainly gram -ve

Anaerobes (99%)

) Ay

Aerobics
4 sa

Bacteroides fragilis group (the dominant anaerobes)
Bifidobacteria
Lactobacilli.

Less common aerobics:

E.coli

Proteus.

Anaerobic environment is maintained by aerobic bacteria utilizing free 02.

Jon gl Al 52 301 Ly 50 i Al g Jowe sl 185 5 (pmniS 531 i ) sl LSl il




Normal Flora Of The Genital Tract:

- Female genital tract heavily colonized tecause the females external genital tract is 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 (.. -

=> Staphylococcus epidermidis N
=> Corynebacteria. Mote: -
=> Mycoplasma species



Normal Flora Of The Female Genital Tract

Vulva (external part)

Vagina (Inside)

Staphylococcus epidermidis
Corynebacteria

E.coli.

other coliforms & Enterococcus
faecalis.

Lactobacillus (Doderlein’s bacilli) *
Bacteroides melaninogenicus.
Enterococcus faecalis.
Corynebacteria.

Mycoplasma.

Yeasts.

*Reason for acidity of the vagina, it provide protection for female.



Normal Flora of The Skin

Skin has rich resident bacterial flora.
Exist in microcolonies
Anaerobic organisms are predominate in

areas with sebaceous glands.
(Eg. hair scalp. mostly it will have anaerobic organisms).

Moist skin, often colonized by coliforms

(Gram negative bacteria)

Extra: sebaceous glands are microscopic exocrine glands
in the skin that secrete an oily or waxy matter.

Site

Duration

If
distributed

Effect of
hand wash

association
with
infection

% Skin Flora

Resident organisms

Deeper layers of

skin
Permanent

Re-establish
themselves

Not removed

Usually NOT
associated

Superficial layers

Transient

organisms

of skin

Temporary

Do not
Re-establish
themselves

Easily removed EuEEE

Usually .
associated



Mainskinflora

Team 435: Any skin has staphylococcus
epidermidis and corynebacterium

Staphylococcus aureus (potential pathogen)

Itis a normal flora, but it is especially dangerous
—® Staphylococcus epidermidis Coagulase (-), main flora of skin

—® (Corynebacteria main flora of skin
——— @ Anaerobic cocci

——®Propionibacterium acnes (---acne) it is semi-anaerobic

Coliforms



<4 Normal flora of the external auditory meatus

<« Normal flora of the conjunctival sac

*Both have the same flora as skin but less amount

— External ear has normal flora eg.

—— Staphylococcus epidermidis

—— Corynebacteria

Acid fast bacilli (AFB)

*occasionally in the wax of the ear

Middle & Inner ear > Sterile

Note: Most of the normal flora is in the colon

— Conjunctiva has normal flora eg.

—— Corynebacterium xerosis

—— Staphylococcus epidermidis

Internal eye > Sterile



Nol:es, Team 438

-scenario questions examples ( Case based) :

Q: A patient came to the hospital with a fever, they took a blood sample
from him, and did a blood culture and found staphylococcus epidermidis,
interpret the result.

The blood normally is sterile. The interpretation here is that the blood has
been contaminated, and this could happen for example if the person who
took the blood sample didn't clean the site of the injection which caused
the contamination of blood. Also, you are not going to give the patient any
antibiotics depending on this result because staphylococcus in a normal
flora and it's not pathogenic.

Q: Another scenario: a patient who has a sore throat came to the hospital,
they took a throat swab from him and they found staphylococcus aureus,

interpret the result.

This is a pathogenic bacteria that may be caused by an infection and in this
case the patient needs to be investigated.

Click here to find the summary
that was done by our team

Batch's Contributions g =

If you click here, you will EEn
find a great summary that
was made by the amazing IEEN

Nada Babelli.

ENEEE

And if you scan or click on the - .===

code, you will find a quiz that
was done by the awesome

Hessah Alalyan ® EE


https://drive.google.com/file/d/1wheYJl2thur62g3on6qJ7C4H5dd7x45E/view?usp=sharing
https://quizlet.com/434437396/microbiology-normal-flora-flash-cards/?i=1nhmoi&x=1jqY
https://quizlet.com/434437396/microbiology-normal-flora-flash-cards/?i=1nhmoi&x=1jqY
https://drive.google.com/file/d/1Qactvhfhsd80-anNMESRXO0K11X0Sfe-/view?usp=sharing

Staphylococcus epidermidis SIT:mouth s brgecolon Commensals_

Residents .
Transients a

, 6- Body sites with
taphyl
Staphylococcus aureus Nose flora Respiratory tract Normal Flora

Corynebacterium species g s :
Staphylococcus epidermidis Skin :

Carrier state_

: ; h

Viridance streptococci Oropharynx Nowborn s sfsrilsin asrs

Bacteroides fragilis group

: After birth newborn is exposed to flora of
E.col mother's genital tract,skin, respiratory tract flora
Proteus Feces J e teseny
External Antibody
Acid fast bacilli AFB auditory Immunostimulation production
in wax 3- Beneficial effects :
( ) meatus ( Normal Flora ) Exclusionary effect Vacuum effect
Corynebacterium xerosis . 3
Antagonize
Staphylococcus epidermidis The conjunctival sac Lagonz {n)
Production of Vitamins K&B
S. epidermidis essential nutrients e.g. : E.coli
Corynebacterium
Mycoplasma species 4- Facts : Source of opportunistic infections
Male & Female e.g. Staphylococcus epidermidis & E.coli
Lactobacillus(Doderlein's bacilli Genital tract

Cross react with normal tissue
e.g. Antibodies to various ABO

Bacteroides melaningogenicus
Enterococcus faecalis
Vulva & Vagina of the female

Production of Carcinogens
e.g. Artificial sweeteners

Affected by : antibodies, tissue damage,
mechanical procedures and diet change.

# M ic rOT eam 4 3 7 5: Distribution K Found on external body sites

Internal organs are sterile at
health except the GIT




MCOs

1- Transient flora is excluded by:
A- host defence.

B- competition with resident flora.
C- severe PH conditions.

D- All.

2- What is correct for true pathogen:
A- Causes diseases to people with weak
immunity.

B- It gains access to sterile region.

C- Example of it is staphylococcus epidermidis.

D- Associated with a specific disease.

3- Viridans streptococci is a common flora of:

A- Skin

B- Genital tract
C- Oropharynx
D- Gl tract

EEEN

H |1

|1

EEEN

H |1

|1

EEn
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4- An example of Carrier state (potential pathogen) EEEE

A- neisseria meningitidis T 1

B- corynebacterium RN

C-viridans streptococci .===

D-coliform EEE

|1

|1

5- An example of a normal flora that can produce B .==
. . -

Zssl\o.jlntlallI nutrients? u EEEE

- Viaxefla EEEN

B- S. epidermidis [ ] |

C- E.coli |1

D- Staphylococcus aureus ..===

NN

0-9m

6- An example of a potential pathogenic normal i IH

flora? .3 ‘9I=

A- Commensal neisseria u V-""m

B- Corneybacteria B-c1m

C- Bacteroides Wiqg-7m

D- Haemophilus influenzae a- LI=

EEEN



Team Leaders

Duaa Alhumoudi - Manee Alkhalifah

Team Members

Sarah Algahtani - Abdulaziz Alderaywsh
Sadem Al Zayed - Sultan Algahtani
Noura Alshathri - Faisal Alomri

Ghadah Alsuwailem - Munib Alkhateeb
Shahad Almezel - Abdulaziz Alomar
Noura Alsalem - Muhannad Alomar
Sumo Alzeer

Renad Alhomaidi

Raghad Albarrak M :Iloi::g;:ol:z:\;zggg@h:gmaiI.com

Reema Alowerdi



