Medical Microbiology
Eye Infections
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Eve Infections

» Eye infections may be classified according to the infectious organi
structure within the eye that is affected. A wide variety of bacteriz
fungi, and parasites can be responsible. The different structures th
become infected are determined by the anatomy of the eye.

Eye anatomy




» Bactena

« Staphylococcus spp. especially S.
aureus

» Streptococcus spp. especially S.
pneumoniae

« Haemophilus spp especially H.
influenzae

» Pseudomonas aeruginosa, which
causes very rapid ulceration

» Neisseria gonorrhoeae , which is a
cause of infection both in neonates
and in sexually active adults

« Chlamydia trachomatis, which is a
cause of infection both in neonates
and in sexually active adults ,
responsible for trachoma

Infectious organisms. A selection of the more common and/or
organisms responsible for eye infections is included in the follo

Viruses
« Adenovirus

» Enteroviruses

vy ¥y vy ¥

« Herpes simplex virus
 Rubella virus

Fungi

» = Fusarium spp.

» « Aspergillus spp.

» « Candida spp.
Parasites

» « Acanthamoeba

» « Toxoplasma gondii

» » Toxocara




SYMPTOMS

»Red eyes
»Pain

» Eye discharge
»Watery eyes
»Dry eyes




CAUSES AND KINDS OF EYE INFECTIONS

» Pink eye (Conjunctivitis): is a very common condition .1t most f
arises as a result of a viral or bacterial infection of the mucous m
of the eye (conjunctiva). However, noninfectious cases of conjunc
also common, arising as a result of a seasonal or perennial allergic
response. The condition may be acute or chronic, although cases du
either viral or bacterial infection are frequently self-limiting.




» « Other microorganism eye infections (viral
keratitis): Besides common pink eye, different
microorganism eye infections embrace ocular h
that happens with exposure to the Herpes simpl
virus.




» Fungal redness .A fungal infection can occur in different areas of the

located in the front layer of the eye are known as keratitis. This clear are
the cornea. If it affects the deeper layers of the cornea, a scar can form t
affect vision.

A fungal infection that occurs inside of the eye is known as endophthalmitis
endophthalmitis infection can impact the gel behind the lens of the eye (kn
the vitreous) or the clear fluid between the lens and the cornea, known as the'
humor.

The two types of endophthalmitis are:

Exogenous: Fungal spores come from an external source and get into the eye.

Endogenous: The fungal infection comes from elsewhere in the body via the
bloodstream.




» Acanthamoeba redness( Acanthamoeba keratitis): a rare dise
disease), living infectious organism, affecting the cornea that
into a severe form and be seriously debilitating.
The infection is caused by the protozoa Acanthamoeba, frequen
lens wearers due to poor hygiene and improper use, in other cas
caused by ocular trauma in a rural environment.

Symptoms :

Pain, redness and eye irritation; blurred vision; hypersensitivity to
and excessive tearing.
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Trachoma is a chronic bacterial keratoconjunctivitis and is th
infectious cause of blindness in the developing world. Repeate
infections of the eyes with the relevant strains of Chlamydia

trachomatis result in a sequence of tarsal conjunctivitis, scarrin
shortening of the upper lid (so that the eyelashes abrade the corl
trichiasis , and finally, corneal opacity.

Symptoms :

Mild itching and irritation of the eyes and eyelids.
Eye discharge containing mucus or pus.

Eyelid swelling.

Light sensitivity (photophobia)

Eye pain , Eye redness ,Vision loss.



» Endophthalmitis : term used to describe severe inflam
tissues inside the eye. The inflammation is typically du€
by bacteria (e g. Staphylococcus species, Streptococcus ¢
Gram-negative bacteria) or fungi (e g. Candida, Aspergill
rarely caused by viruses (herpes simplex or herpes zoster)
protozoa (e g. Toxocara , Toxoplasma). Sterile (non-infectio
endophthalmitis can develop as a reaction to lens fragments
retained in the eye after cataract surgery or to drugs injectec
the eye.



» EYE INFECTION COMPLICATIONS

» An infection can also have an effect on interior parts of the hig
eyelids to form an infection or wen. Rubbing or “popping” an infe
to be avoided, as this could cause a deeper, additional serious infe
referred to as orbital redness. Orbital redness is associate degree
the tissues round the eyeball. It's a medical emergency as a result ¢
promptly treated, it will cause cecity, infectious disease and even dé
Infection can also result in inflammation and blockage of the eye's ted

and cause redness.




EYE INFECTION TREATMENTS

» Fortunately, most typical microorganism eye infections will be
effectively treated with prescription antibiotic eye drops or ointf
and compresses.

» Many common microorganism eye infections resolve on their own.
cases of severe microorganism eye infections, associate degree
antiviral eye drop could also be prescribed. Some microorganism eye
infections need careful administration of steroid eye drops to cut bac}
connected inflammation. Depending on the underlying reason behind
your hordeolum , your doctor could impose antibiotics or antiviral
medications that are taken orally. If your symptoms worsen or
amendment, contact your specialist forthwith .




HOW TO FORESTALL EYE INFECTIONS

» follow these V- tips to keep from contracting eye infections in the
first place.

V. Wash your hands

Y. Don’t touch your eyes

¥. Clean your contact lenses

¢, Don’t share makeup brushes

. Pay attention to pink eye

1. Watch out for injuries

V. Eliminate pests

A. Maintain mold-free environments

. Take a break from your contacts

Y Y Y Y Y Y Y VY VY
¥

V-, Go to the doctor when you need to




»Thank you ........
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Medical Microbiology

Sterilization and Disinfection
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Definition

» Sterilization: is the killing or removal of all microorganisms , including
bacterial spores which are highly resistant.

» Disinfection: is the killing of many, but not all microorganisms (or reduction
of number of contaminating organisms to a level that cannot cause infection,
some organisms and bacterial spores may survive).

» Disinfectants: are chemicals that are used for disinfection. Disinfectants
should be used only on inanimate objects.




Definition

» Antiseptics: are mild forms of disinfectants that are used externally on living
tissues to kill microorganisms, e.g. on the surface of skin and mucous
membranes.

» Bacteriostatic: is a condition where the multiplication of the bacteria is
inhibited without killing them.

» = Bactericidal: is that chemical that can kill or inactivate bacteria. Such
chemicals may be called variously depending on the spectrum of activity, such
as bactericidal , veridical , fungicidal, microbicidal , sporicidal,
tuberculocidal or germicidal.







USES OF STERILIZATION

', Sterilization for Surgical
Procedures: Gloves, aprons,
surgical instruments, syringes
etc. are to be sterilized.

Y. Sterilization in
~ Microbiological works like
. preparation of culture media,
ih reagents and equipment where
~a sterile condition is to be

hi maintained.

\
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STERILIZATION METHODS

» . Physical Method.
(a) Thermal (Heat) methods
I- Dry heat (red heat, flaming & hot air oven)
Il- Moist heat (below Y:+ "C,atY:+ "C & above Y+ °(C)

(b) Radiation methods
|- Non-ionizing radiation (Ultraviolet & Infrared radiation)
II-lonizing radiation (X-ray & gamma ray)

(c) Filtration methods

» Y. Chemical Method (liquid & gaseous)




STRELIZATION METHODS

Sterilization /
Disinfection Methods

Physical Chamical
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HEAT STERILIZATION : DRY HEAT

» ). Red heat: bacteriological loops and tips of forceps are
sterilized by holding them in Bunsen flame till they
become red hot.

» Y. Flaming: scalpels, mouth of test tubes, flasks, glass
slides and cover slips are passed over a Bunsen flame, but
not heating it to redness. Even though most vegetative
cells are killed.

» Y. Hot air oven: This method was introduced by Louis
Pasteur. Articles to be sterilized are exposed to high
temperature (Y7« "C) for duration of one hour in an
electrically heated oven.




HEAT STERILIZATION : DRY HEAT

RED HEAT HOT AIR OVEN FLAMING




HEAT STERILIZATION: MOIST HEAT

»

>

Moist heat acts by coagulation and denaturation of proteins.

\. At temperature below Y+ °C

>Pasteurization: employed by Louis Pasteur. Currently this procedure is employe

food and dairy industry. There are two methods of pasteurization, the holder met
(heated at 1™ "C for ¥+ minutes) and flash method (heated at ¥¥ "C for )= seconds]

followed by quickly cooling to 'Y °C. This method is suitable to destroy most milk bd

pathogens like Salmonella, Mycobacteria, Streptococci, Staphylococci and Brur..‘effﬂ, -'
however Coxiella may survive pasteurization.

>Clothes sterilization at ¥¥ “C -A+ “C by washing them for =-' . minutes.




HEAT STERILIZATION: MOIST HE

» Y. At temperatureof V++ "C:

» Boiling: Boiling water (' -+ "C) kills most vegetative bacteria and viruses immediatel

» Steam at '+ °C: Media such as TCBS, DCA and selenite broth are sterilized by

steaming. Sugar and gelatin in medium may get decomposed on autoclaving, hence they

are exposed to free steaming for ¥+ minutes for three successive days. This process is

known as tyndallisation (after John Tyndall) or fractional sterilization or intermittent

sterilization. The vegetative bacteria are killed in the first exposure and the spores that

germinate by next day are killed in subsequent days. The success of process depends

on the germination of spores.




TYNDALLIZATION




HEAT STERILIZATION: MOIST HEAT

» Y. At temperature above \:: °C: (Autoclaving).

» In an autoclave the water is boiled in a closed chamber.
» As the pressure rises, the boiling point of water also raises.
B

At a pressure of )2 Ibs inside the autoclave, the temperature is sai
tobe 'Y "C.

» Exposure of articles to this temperature for ‘= minutes sterilizes
them.

» To destroy the infective agents associated with spongiform
encephalopathies (prions), higher temperatures or longer times ar

used; ‘Y= "Cor ‘¥ °C for at least one hour are recommended



RADIATION

Two types of radiation are used, ionizing and non-ionizing.

» Non-ionizing rays are low energy rays with poor penetrative power while ioni

rays are high-eneregy rays with gsood penetrative power. Since radiation does n

generate heat, it is termed "cold sterilization”.

» Non-ionizing radiation:

>Ultraviolet & infrared radiation
> Used in sterilizing large number of disposables in short time.

» lonizing radiation:

>Such as X-ray & gamma ray




Filtration

»>

>

>

Filtration does not kill microbes, it separates them out.

Membrane filters with pore sizes between +,¥-+,£2 pm are commonly
remove particles from solutions that can't be autoclaved.

It is used to remove microbes from heat labile liquids such as

serum, antibiotic solutions, sugar solutions, urea solution.

Various applications of filtration include removing bacteria from

ingredients of culture media, preparing suspensions of viruses and
phages free of bacteria, measuring sizes of viruses, separating toxins
from culture filtrates, counting bacteria, clarifying fluids and

purifying hydatid fluid.




CHEMICALS METHODS OF STERILIZATION

» Disinfectants: are those chemicals that destroy
pathogenic bacteria from inanimate surfaces.

» Some chemicals have very narrow spectrum of activity
and some have very wide.

» Those chemicals that can sterilize are called
chemisterilants.

» Those chemicals that can be safely applied over skin and
mucus membranes are called antiseptics.

» An ideal antiseptic or disinfectant should have following
properties:




PROPERTIES OF IDEAL ANTISEPTICS

» Should have wide spectrum of activity.

Should be able to destroy microbes within
practical period of time.

» Should be non-toxic, non- allergenic , non-
irritative or non-corrosive.

» Should be active in the presence of organic
matter .

Should not have bad odour.

» Should not leave non-volatile residue or
stain.

» Should make effective contact and be
wettable.

» Should be active in any pH.

>

Should be speedy.
Should have high penetrating power.

Should be stable.

Should have long shelf life.

Efficacy should not be lost on reasonable
dilution.

Should not be expensive and must b
available easily.



Aseptic technique

» Aseptic technique is a set of specific practices and
procedures performed under carefully controlled
conditions with the goal of minimizing contamination by
pathogens.

» Aseptic technique in medical microbiology lab may
involves (wearing gloves, work at sterile area, flaming of
top side of flasks and tubes before and after opening,
efc.).
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POST _ TEST

» What is the difference between:
\. sterilization and disinfection?
Y. bacteriostatic and bactericidal?
Y. tantalization and pasteurization?

» What is "aseptic technique” refer to?
» Enumerate the methods of moist heat sterilization with examples.
» What is the principle of moist heat sterilization?
» When you should be use filtration? Give examples.
» What are the physical conditions in:

V. Autoclave? Y. Hot-air oven?
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Culturing of bacteria and media types
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Culturing of bacteria:

» A microbial culture is a method for muliiplying

microorganisms by letting them reproduce in

predetermined culture media under controlled
laborafory conditions. Microbial cultures are used to

rmine the type of organism and its adbundance

the sample being tested, or both.



Purpose of culturing:

= [solafion of bacteria.

» Determining the properties of bacteria.
=» NMaintfenance of stock cultures.
= FEstimate viable count.

= [0O fest for antibiofic sensifivity.
®» [0 credfe anfigens for l[aboratory use.




AQAQr:

=|s a complex carbohydrate exiracted from sed

algae called Gelidium used In
prepdaring culfure media as solidifying
agent because of ifs characteristics which are :

\ s meliing properties , melt at 4:-V++ ° C and solidify
at ¢Y ° C.

Y It has no nuirifive value for majority of bacteria.

'f




Classification of culture media:

Bacterial culture media can be

classified Into:

). Consistency (physical state).
Y. Nutritional components

(Ingredients).

Y. Functional use.




Classification based on consistency:

®» )\ |guid media: % agar

®» Y Solid media: Y% agar
= 7. Semi-solid media: '- «,0% agar




Classification based on nutritional components:

» ). Simple media: [tis also called basal media. Contain natural
material rich with vitamins and their structure and concentration
are not defined such as milk and blood.

®» Y Defined media (synthetic media) : medium contain chemical
rpc:fericl , Their structure and conceniration exacitly defined .

= YV Semi_synthetic media : Contain natural material as well as
chemical material .

= i |iving media : medium contain living tissue used to culiuring
viruses and cancer cell.




Classification based on functional use or application:
\. Enriched media:
The media are enriched by adding blood serum or egg . These media

are used to isolaie pathogens from a mixed culture, since they stimulate

the desired bacterium and inhibit the growth of unwanted bacteria.

Examples of enriched media; Blood agar and chocolate aqar.

Y. Selective media:
Seje:—-’:::ﬁve media are designed o inhibit unwanted bactena and help 1o
7

ecover paithogen from a mixiure of bacieria. can be made by the addition of

anfibiofics, dyes, chemicals, alteration of pH, or @ combinatiion of these.
Examples of selective media. Eosin methylene blue [EMB] aagar.

r. Differential media(indicator):

An indicator is included in the medium .a particular organism causes change
in the indicator .

Examples of differential media. MacConkey aggar.




Blood agar MacConkey agar




Classification based on functional use or application:

= { Transport media:
These media are used when cannot be culiured soon after
collection , to prevent overgrowth of contaminating bacteria it
should contain only buifers and slats. Lack of carbon, nitrogen,
and organic growth factors so as to prevent microbidl

_~multiplicafion.

g Examples of fransport media: Cary-Blair medium , Amies medium

= ¢ Preservation media:
Media used for storing the bacteria for long period of fime .
Examples of Preservation media: Egg yolk medium .




Transport media
STARPLEX SWABS

Plashic fubes filled

with Smi of Amies Plastic fubes filled
Agar Medium with Sml of Amies
Sterilized by Agar Medium,
lanizing Stenlized by
Irradiation. Shel lonizing irradkation
life 15 months Sheff ife 24

from date of months from date
manulacture, of manuacture.




Preservation media Egg volk medium




Culturing methods:
\. Streak _ plate method : 8.kl bubow s, b

Streak Plate Method

on the .a// |

solid agar \No~//
medium '

h—} ) |
Sterilize Mixed @ |
inoculating culture of

loop bacteria Different streaking

patterns

\



Culturing methods:
Y. Pour plate method: gl w9 wall adu,b

Pour plate method
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pipette inoculum onto sterile plate add sterfie medium swirl to mix and incubate colonies grow

in and on medium




Culturing methods:
Y. Spreading _plate method: gdJl 8 il asy b

0
Spread plate method /
JII‘}I
i
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||IJ"
— > ‘.-;f s —
. 4 ¢«
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J t _ _’."'- \ J w . o
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pipette inoculum onto the surface  spread evenly over the agar suriace Incubate colonies grom only

of agar plate on the surface of medium




Culturing methods:
¢ Agar _slope method (Slant ): Ll ,SVI as,b

RN
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MICROBIOLOGY

Pre-test
Circle the torrect answer

A= Tre roleof using alab s to:assist in the
1gdizoniosie Z-Trestiment

B-Medical |zt w=chnician znalyze o
1-Control of disease blood

Z- cells and body fiuid

3- Bedy fuids enly
4- blcod calls Sbody fluid

e

1-diagnosis 2~ Featment 3- diagmosis and t=Eatment
d- nosie '

£-Modern medicine would te

l-smﬁ:'ém bie without b test
Z-possible withoat siah test
F-pozsonaly depends on b test
-ngns

O-There ars many typss oftechnigues used which may be

1:either mariual or msechanical
:maruzl fimeshanical
Fmaruzl, mechanical &others
S-TIOneE



Introductio;

Thescience of biotogy s the study of life inall its aspec=.
Biolagy it dividad intobiwe sub-scient=

1+ Foalagy: oeals with aninygic

2+ Entany- desls with glanis

Some important terms in biology:

A Merohelogy- isthe study of sxternal form

B Anatomw! isthe study af intemal structure.

€. Physology. & the study of funsition

D. Embryology, is the study af develogment

£ Tomonomy: is the stody of classiiicatson,

F. Ecolegy: is the study of the relationship between organjsm and their
haaiEis.

The general characteristics of living organisms:
1- Frofopimsm.

2+ Mefabalitm,

3~ Growth.

§- lrritabilty and movement

5~ Reproducti

Fru‘l:nglasm - &l living crEanism e compased of this substance, which
has been termed (Iving matter), Protoolasm s 2 complex =ystem in which
there & 3 oEstEnt InErtange: of ntevislhs betwssn the different
CEHTpGrEts

Metabolism: 2 iving organism can be distinguished from a non-living

thinegs by = abilloy toshow spontaneous Sctivity, to to wotk in the process
of metabolism the energy dbitained by the Iiving orzaniEm. The sburce of
Energy in 2 llvirg organizy 5 that contained In some of the chemital
compaunds, such a5 carbohydratss and protsine. The moletules of thasa
compaungs contain energy, which canbe released by 2 zeries of exgthermic

raaction, called “respiration”



The ultimate-source of =nergy |= the zun plants alons have powsr of
obtaining ensrgy from sun fight since planis can synthesizs ergaric
cubstances like carbohydrates from inorganic compounds, -COZ-and HZD: by
the procesd of "phottsynticsis",

Growth: as a rasult of nutrition more substances are preduced by the
crganism undes normial condition that are used up in respirstion. In this way
3 definite increase In the amount of protoplasm occurs with the resultthat
GIESNST] SToWS

Irritability and Movement: Al lvirg crganism sxhibit jrritabifty,
that is, thay resgond to externat stimull This response generally takes the
farm of mossment. in snimals, mMowement is highiy ﬂ'EvﬂﬁﬁEd, far it s
MEeCeSEary E5e mean of abtsining food

Reproduction: The power of repridduction is commsn In all living
ofganjsms: it canzist in the formation of new individuals smidar to these of
previous gencration.

Micro-oreganism. Are those organisms which are invisible to the naked

EyE
Functions:
1~ Play rele in the nitrogen and carbon oycles

Z- Comtribut= to maintaining the atmosphers axygen leval.

Microorganisms include:
1= Fung

Z-Protozea

Z-Bacteria

E=Yiri=es

General characteristics of bacteria:
1- bacisria ar= unicllular freeilving organioms withaut chisrephyl|,
having both DNAand RANA
2They == 3ble of perfeeming it essential prozess of life = growth,
metatollsm znd epreaduction

3IThey have rigid cell wail containingmuramic asd:



4-Most tecteraare so sma(l that their size s measurs inEoms

af micron. Generally cocel 1min digmster 35d badlllare

(Zm-10m) Inlength =nd [02m-0.5m) in width

S-The mitr form of tactera e spherss | rods |, turved rod and spiral.
A—baclll B ozl C-curved D coediingalr

E-qacili in chain
F-roco in chain
G-oors induster

e o T

i} fax ) (i
g (h) i
Bacterial structures

EEEESE: 1= the kind-of hydraphilic 26l surmoung many bactenal
celts. Most capsule ars polysaccharides and afew are proteins
Functions

1- Caoeule can protect bacteria

#- Fple capsil= \n edherepce and cotonizaton |ike The ability

of streptoooecus salivanus celiz to adhers o the surfsce of
teeth.

Cell wall = Irmt=rnal ta the capsule, fAoid wall surrouna all bacterta celis



Functions

1-Tell wzll protedt the o=l| from ﬁ'iEﬁ'l.E.F‘lijlﬁj:d'EmFl'ﬁaﬁ znd from being
burst iy the turgdr pressure

2-Provides @ barrigr zgainst toxic chemical -and biological
2gEnE.

3Tl wall is responsib|=-for the shape of theceil,

Bacisria' could be divlded Infc bwo g2roups decéndinz en thsr
rEachion to 2 particular stain procedure put by Christian Gram, It Us
depended on the differsntial ability of stharcl or sthano| acstone
mixtures to extract lofine oy stat vinlet complexes, from bactsracalls
These compiexes are readily extracted from onE EToUR of bacteria tarmed
|Gram negaing] , they are retained by the other t=rmed (Gram positive)
Gram pasitive wall containa large amount of pectidoghycan compared to
Eram negetive wall,

= ]

|- 00—
=

G+hacteria foeil wall)

e
L T

14
1
4, EJ_

.

==

=

Call membrane - c=ll membrane of bactena i containias:

phossheiipided prateims. The bactsra! call membranse i richin protains
gt 70 aﬂtwa_:ghﬂ,_& does fot ontain sterols

Functions

1- The bacterial chromesome is attached e the cell membrans, which
play 2 roie in segregaton of daughter cnrormesomes at cell division
lika to the rote of mitoticzpparatus of sukaryotes

2- Th= membeansic the site of DN&wynthesiz | Cell wall palymsr= and
mismbrane lgid.

3- Contain the antire Sleciron transport system In the 2l | k= to the
mitzchondria)



& Coptains recipto proteines that functinomin chemotaxis
5= Invobvad Insecretion to the exterior of oroteins [exoproteine,
including exctoxins & sroymies invelved in the pathogenesis of

dizease

Flagglg » are grganelizs of motility found in many species of tacterja

(Gs iG]
They may distributed:

2- Arglanad the ceif

2-4rans poils

3- At bath eﬂﬂ'slgﬂﬁe oetl

Flagellz are helical oegans of lommation  consist entirzly of pratzin
encoded ingenes called Fig {for flagelia)

Functions

1- Mgty

2- Chemotoxis

Pili : are malecular found onthe surface of cells of many G* and Gspecies They are
composed of molemules of proteins catied gilin

amanged to Torm & foe with @ minwte | hollow are

Thers ars bwo genara] classes.

1- Commidh pill @ cover the membrane of the cell.

2- 3=x piil ¢ diagriestic of @ mizle Bacterlum: There Ic only orE percell
arid the =ex il Eslm!ga’- and thiCER than & camimon Gill,

Function

There are. adhezions, which ara responsibie for the abillty of bacieria to
colonization

Cytosol: iz baunded by the cell membrane. It appear prariular becauss its
comtain nhesomes. Each nbm..‘.—mé l= 3 ribonudsoprotien

Functions

1- &Y of the metzbalic resction of the:cell take place in tne oytosol

2- Major locatian of & great fraction of the 2000-3000 different enzymes
ofthe cell

& Contain nutritioRal stdrape granules. The most corsist glveosen o
PolviTietaphiczphiata.




MNucleoid

The bactenal haye a single chromosome and typically consist of 2bout
4000 zenes epcoced in one |, large;, groelsr meiecuis of coubiestaEnc
CiNd Eachoregion contains chromosomes coated By polyamins andsome:
specidlized DNA bindine protains, but not with the structurs of

elkamyotic chiromasome | Bacause it i not surrgiinided by a membirane _ Itis
notcaleda nutleus

The abience of nutledr membsnz 0 prokanyotic telf a preat
sdvantszs for rapid srowth i changing envirarmeit

Function

Contain the genes that responsibie of the structurs and activity of the zell,
Plazmids and it's are small circular, convemently closed | dowble strand
ON& maolecules separate from the chromesome and found in many
pactesial cells, Mors than onetype of ola=mid or several copiss of a single
pla=mid may be pressntin the o=l

Funiction

1- Carry genes codire fofr the oroduchion of enziimes that grotect tha cell
from todc-substences ke ~antibigtc resistnes- |5 oftén plasmid
det=rminaton.

Z-Mary virulence Tactors such & production & some pill -and

soe SaHoNing, = also determinats by plasmid geness

3- Some plasmids code fon production of a s=x oill,

SpCres Endospass 2ré small dehydrated, metsbolically gutescent form
that are produced by some baciena in response tonutriept imitatien

Very few bacteria produre spoeres .such 85

i~ cestndium tetan, which grow In absepce of T2

2- Barillus subbiliz. which.graw in oressnce of 02

Soma =poring bacteria @re Importance | medidne; calising disesse sach’
as fanthrax, tetsnus gas gsngrens, and botillism). Thebacterial

sgote is not répmad uctive structire. Oné cell ferms one spore (the process
i c2lizd sporulstion]. The seores may persist for 2 long time and than on

the normat condiion Zive 3 single bacteriz e2l] ( germination).



Function :Trey make survivel of erganism possibie under un-favarahie condition

lik=dry stat=. Spopes are resistant o (=at doyieg  fresring anc towc chemicals

I rrapenderarae
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Nutrition in Bacteria
Bactena sxhibit different modes of nutnitian, O th)s bass, oroadly
two types of bacteria can be recognized autotrophic bactera and
neterotrophic DRCtEra
THE TYPE ONE - Aufcirophic Bacierio
Tress ara Bacteriz which sreable to synthetize their owniarganic foad
fram lw'ﬂif!uhih'ﬂl:ﬂi. T2y Usecarbion digwide for chtaining carbon
andl utllize hydrogen sulphide (HZS) or ammaonia (NH3) or hydrogen
{Fid) 2= the source of hydrogen to reduce tarbon. Thess biacteria cenbe
distinguished further info two types as follows:
A- Photoautotrephic Bacteria
The photocautatraphic Sacteria possess photomymthetic pigments in
membrane bound lamellze {or thylakoids} and wtifize solar energy, Tne
bactenal photosynthests s different from thet of green plants since hers
wiater I5 not used a5 & hydrogen gonar. Hence oxyzen = notrelessedssa
oyproduct Forthis reason. the process s deschibed asun oxygenic
photosynthesis.
B- Chemosynthatic Batisnn
These arz bacteria whicth manufacture organic compounds from Inorganic ew materials utitising
ensigy liberat=d from the mudstion ofinorganic substancs. Following arethe commeon types of
chemo autotrophic batteria,



1- Nitrifying: bacteria which derive ensrgy by eadizng ammen)a inte
nitrates. £z Nitrosomenas . Nirobacier
2-Sulphur bacteria wiich cernve snemgy Dy oxidsing nyerogess sulphids

tosulohur. Eg: Thiobarillez | Beceiaioa

3 lron Bacteda which dedus enerey by owddizing Termols (ons Into férric
form. B¢ Ferrobadillus | Gallipnella:

THE TYPE TWO * Hiterotrophic S3tteria
These #re bacieria which 3re unable T manufeturs thelr own oreanic
foad and hence ar= dep=ndent on external sourcs Thess bacteria n be

distinguizhed into three groups as follows:

A-Saprophytic Batieriz These barteria obf@aln their nutritianal
requirements. from deag grganic mafter. They breakdown the
complex- .organic matter ints simple sofuble form by secreting
ExDgEnCS enmynies Subseguently they abssrb the simiple: nutrients
ant Fssimilate them, during  witch: tRey reisase Energy. [[Sss
bacteria Have a significant role-in the scosystem, fupctioming a=

decomipbacers

B-The a=rabic breakdown of organic matter & alled 3z decay gr
decompositicn. It is usuatly-compiste and not accompardad by the
release of foul gases. Anserobic breakdown of organic mattsr is
clled fermentation. | & wsually lwomplete and s alwaw
sccomparded by the reledse of foul za5es. Arserobic Sreghdown of
proteins is allzd putrefacton

C-The property of decomposition of organic compounds (s
emgloyed in s=veral Industrial processes suh as ripening of
cheese, in the retting of fiores and in the curing of tobacce
Symhbictic Bact=ria
Theszare tactena which sccur in the body ef enumals and glants,
obtaining their orzanic food fromithere Most of thess bacteria ars
pathopsnic causing ceripliz disegser in the Host oresnicme eitherby

=xploiting them orby Teleasing poiconolis secretions called tomins






