















































































General microbiology

Identification of Ag
J L h

Microscopy Molecular Immunological
Genes AglAb

garam stain per

cultife ELISA Rapid

f Identification goldsled IFA tests

Biochemical

reactions

can perform antibiotic Sensitivity listing e

on Mueller Hinton Agar MHA

0 lawn culture

OHIed Antibiotic disc




















































































SCIENTISTS

1 Antonie Van leeuwenhoek Father
of microscopy

invented simple microscope

2 Louis Pasteur Father
of Microbiology

i vaccinationcoined
the term vaccine

CAR Cholera

Anthrax

Rabies

Vaccines

ii sterilization discoveredautoclave hot air oven

pasteurization named afterhim

t fermentation
ÉEÉ.catijIigiiiltb

ie ma annexing uamy
carbohydrate sugar

in absence of Oz
Ladose Durhamtube

non lactose fermenton

in
maltose I

fermented menengococci

not fermented Gonococci

in Germ theory of disease



















































































3 Robert Koch father of bacteriology
Father of modern microbiology

it discovered solid culture media

ii isolation of organisms ont Cholera

Anthrax

TB bacilli MTB

iiilHanging drop motility

if staining technique basic dyes Aniline dyes

Nole 0ydt t

Acidic Basic
Acridine dye Aniline dye
fluorescent

DKoch postulates establish causative relationship bw
microbe disease

Organisms which do not obey Kochpostulates
Non cultivable bacteria Treponema Mleprou

Chlamydia Rickettsia

viruses




















































































4 Paul Ehrlich father of chemotherapy

it Salvanan to treat syphilis
1stAntibiotic

iil Acid fast staining

iii standardized tonin antitoxin

ownL 2

Erotonin Endotoxin

Gram tire Gram re

gram ve except Listeria

gram the producing endo

i

neutralize E antitonin cannot beneutralized

can be tonoided X
vaccine

different for diff bacteria fame for all
i e Lipopolylaccharide


















































































5 Joseph Lister Father of aseptic surgery

Phenol 51 carbolic acid Surface disinfectant

irritates skin

Disinfectant f skinsurface

6 Ignaz Semmelweis

introduced surgical handwashing


















































































MORPHOLOGY GROWTH OF BACTERIA

I l l l l s l l s capsule KAg Antiphagocytic
I Cell wall O B protection

Nucleus Cell membrane

flagella H ng locomotion

I f l g I I j g
Fimbria f

Ag
Adhesion

Capsule
Intro Glycocalya

t s

loosely slime layer compactly capsule

arrangedarranged sticky
i coalesce 6 formSheath

1
BIOFILM a Capsulated bacteria

protectsagainstimmunesystem

antibiotics Pneumococci

attach 6 plasticrubber Meningococci

leading to implantinfection H influenza
Klebsiella
Bacillus

Function antiphagocytic Clostridium

Note Rapid test for all capsulatedorganisms ladenagglutination

lest

























































9

Not adherence


















































































Note Meningitis

s

Neonate Eadychildhood Adult elderlyCmc
E coli H influenza Pneumococci Pneumococci

Gr B streptococci
Listeria Meningococci

µ influenza

Klebsiella

capsulated

Demonstration

I d

Staining Immunological

L t r t

positive Negative duelling's Mcfayden's

this staining India Ink ma methyleneblue Methyleneblue

crystalviolet Nigrosinlbest I 1

polysaccharide

capsule

Polypeptide

capsule

mostbacteria Bacillus

Qwellungreadimencept
anthracis































































Cell wall

Intro O Antigen
cell wall

Gram positive peptidoglycan 1 teichoic acid most
antigenictoo layent

Gram negative peptidoglycan 1 lipopolysaccharide
Io layers

Mycobacteria peptidoglycan
1 lipoarabinomannan

mycolic acid 1
acid fastness

Fungal chitin


















































































Cell wall deficient forms

1 L

Natural Derived

permanent due to stressfactor cellwall inhibitor

temporary

Mycoplasma aka Involution formsf forms
t L

Protoplast Spleroplast

Gram tre Gram we

Function protection
Electron microscopy
plasmolysisDemonstration
1 microdissection


















































































Flagella
Intro made of protein Flagellin

arises from cellmembrane

t t

Enoflagella Endoflagella

all motile bacteria except Spirochetes

Treponema

Borrelia

leptapira

Arrangement
VibrioMonofrichous
Pseudomonas

lophotrichous te Helicobacter

Peritrichous

J F
E coli

Function locomotion


















































































Demonstration

Direct Indirect

flagella motility

Electron microscope

Staining Tannic and

wet Mount

4 Hanging drop
stain 3 phase contrast microscope

ul Dark field microscope

5 Semisolid agar
6 Antiflagellar antibody

Fimbria Pili
made of protein Pilin

Function Attachment

Demonstrate Electron
microscope

Heem agglutination


















































































Bacterial growth Tse in number

Vegetative favourable conditions Nutrients cultigen
bacteria for growth pH

Terry incubator

O conc anaerobic

methods

Spore
vegetative

No nutrition Spore enosporium
bacteria Nutrition

Function Survival of bacteria
E available nutrition

Demonstration F Flutons method

A Ashby's method

A Acid fast method

R Ryu's method

Note popebulging

Bacillus
Y have spore in the vegetative state itself

clostridium O
bulggpore


















































































Bacterial growth curve

a

STATIONARYof
enponential

Ed Sporulation
Noactivemet

Log for
wikiyygyyy.in

irregularstaining DECLINE
exotoxinproductionDeath

Nutrition
toof

LAG
feeding 5

Using

Time


















































































STERILIZATION DISINFECTION

Bacteria pathogenic
non pathogenic commensals

Bahena g vegetative
spore

Sterilization Au forms destroyed

Disinfection except spores

f t

Physical chemical

methods methods

Note Rideal Walker co efficient help in determining

phenol co efficient
indicates powerof

disinfectant

71 more effective than phenol
other tests Chick Martin fat

Kelsey Hayes test capacity lest
In use test
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Hot air Oven Autoclave
scientist Louis Pasteur scientist Louis Pasteur

160 2ha

temp to 1hr temp 1210 30mins 15th
1800 30min

Mechanism D Denaturationofproteins Mechanism Denaturationofproteins
E Electrolyte imbalance coagulationof proteins
O Oxidative damage

Control Biological Bacillussubtilis Control Biological Bacillus

Bacillus atrophens stearothermophilus

purple green Geobacillus Stearothermophilus

Material Glass glasssyringe flask Material Culturemedia
petridish

except sugar
containing

Tndallication100 C 20mins

YSharpsurgical blade scalpel
instruments scissors

powderymaterials iqpay

Maturing
Imitation

3 oily glovedustpowder
done for

Intermittent

3days sterilization

2surgical instruments incl
sutures exceptcatgut

All materials can beautoclaved ionising radiation

3 plastic rubber gloves

syringe Foryscatheter



Filtration

Depth filters
Abalos membrane fillers

1 filtration at surface filtrationonlyon surface
depth bettor

ponesite 0.22 0.44M

Materials Dforum 1Bacterial isolation
sterilized

a vaccines Jiangnan 4masks

filterused
3Antibodies Cdg 31HEPA102pA fillers

used in biosafety cabinets

Nowadays depth filtersnot used

membrane filter better
asbestos is carcinogenic



Radiation

Ionising Non ionising
aka cold Merilization

X rays ur rays
8 rays IR rays

high penetrating power low penetrating power
1

very effective less effective

heat labile materials not used commonly

a disposable plastic rubber biosafety cabinet

of catgut sutures

3 Colton swab
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ETO

Ethylene oxide Gas
Formaldehyde plasma ions
BPLBPat

Mechanism alkylating agent Mechanism oxidising agent
vacuumchamber

tho electric
Control Bacillus subtilis current

Bacillus globigii

MaterialsAHeart lungmachine control Bacillus Stearothermophilus

4 ventilator
3 Dialysis machine Materials I Heartlungmachine
4 Dental equipments 4 ventilator

3 Dialysis machine

highly inflammable a Dental equipments
tonic

carcinogenic

1 arthroscopes

o Urethroscopes



Aldehyde Alcohol

high level sporicidal low level non sporicidal

Mechanism alkylating agent Mechanism cell membranedamage

1 Formaldehyde Gas 4001

Of sterilization fumigation
Ethylalcohol tot
Handrub sanitizer

I Glutaraldehyd 200 Cider
Endoscope

Nowadays ortho penal aide
Isopropyl alcohol Foy
clinical thermometers

used



Halogenic compounds Phenolic compounds

t t t t

Surface Skin Surface Skin
Chlorine Iodine

unstable Lysol Chloronylenol

1freechlorine household deltol

active Chlorhenidine
form iodine

hypicharousacia

d cool

I
Poridene

Poridine also contain
iodine

disinfect water cetrimide

gym

Wadi

411Na hypochlorite
me contaminant Pseudomonas

lab disinfectant
of
disinfectant icetrimide

also forbloodspills
Note Sarton Cetarlon Cetrimide

libitane Chlorhenidine

Note Sputum can be disinfectedby autoclaving boiling or usageof
5.1 cresol





Microscopes

Source
f t

light beam electronbeam

f 1

Visible light OVlight Electrons

Brightfield Fluorescent Electronmicroscope

microscope microscope
Dark field scatteringof e
microscope shadow casting

Phase contrast Principle Fluoroscence

microscope absorptionof low
wavelengthCurlight

principleTransmissionof emit high
light wavelength visible

or light

scattering of light



Microscopy

Gaining to tse contrast
Betta visibility

2 t

Nonvitalstains vital stains

dead cells line cells

1 r Neutralred

Negative
Positive

stains stains

target not stained target stained

India ink my
Nigrosin best

I L 2

Simple stain Diflertialstain Special

only1stain 61 slain stain

MethyleneBlue Gramslain Albertstain metachromatic

LN stain granules

Bipolarstain is

Waysonstain

Silver impregnation
method
thin structures like

fimbriae



Gram stain 2N stain

I Stain Crystal violet In I stain Cone Carboltuchsin

Irwin methyl violet amid

Gentian violet
I r

r r

Il Mordant Gram's Iodine Mordant Heating

penetrationof Alain inside till fumesarises
Lorin

III Deodorizer Acetone d 3sed II Decolorizes thesoy
10ktAcetonealcohol limin

I 1

Gram the thick cellwall Acid fast mycolicacid
i not decolorized not decolonied

II I slain Safran'm I 3stain MethyleneBlue
him oil carbolfuschin Gmint

I r r r

Gramtu Gram a background blue

i only acidfast seen



Modified 2N Hain
Absolute methanol fination

Kingouni carbol fuchsin C 20 slain
Acid alcohol decolorising agent
Methylene blue Malachite green

Counter slain


