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INTRODUCTION TO GENERAL MICROBIOLOGY

Objective : To diagnose § treat infectious diseases.

Diagnostic Methods 00:02:45

O&gjechve :
Detect infecting orgcmiSm/ antibody in potient —» Diagnosis.

methods :
. nicroseopic method.
a. Culture method.
3. molecular method.
4. Immunological method :
Only method thot detects antibodies.

mtcroscop3 ; uSh’c microscope
* \dentifies morphology § motility of organism.
*eg ¢ Comma—shaped bacterio. with darﬁng moﬁli’rﬂ —» Vibrio choleroe.

Vibrio choleroe ¢
Culture method : Figh in stream appearance
* Culture : Media with nutrients supporting growth.

* Microorganisms grow § reproduce —» Form colonies.

\dentificodion :
* spores (D : Culture microscopy,
- £, : Clostridium tetani —» Terminal spores (Orumstick appearance).
* Spores (O : Perform culture tests. — ‘
o

- &g. : Ooagulase e —» S’caphglococcus oaureus.

ﬂ-s

Colonies

Microbiology = v1.0 - Marrow 8.5 - 2026
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General Microbiology

Ooo.gudum

e coagulase test

mMolecular methods :
. '.den’t#g the genetic composition of organism.
* m/e: Polymerase chain reaction (PCR).
* &0 Spike receptor gene —» Coronavirus.

Immunological Methods :
* Detect ar&igens/anﬁbodies.
* m/c: ELISA.
* Detecting antigen :
Identify organism (Antigens are unique).

- &3. :
. P&A ﬂg — HIV.
* k39 IQS —» Leishmanio.

Antimicrobial Susceptibility Testing (AST) 00:16:07

Objective : To reat infectious diseases.

methods :
I Phenotypic method/culture method :
- Hirby-Bauer’s disk dittusion.
- Broth/ agar dilution.
- g-str LP
3. &enotypic method/molecular method : PCR.

Microbiology « v1.0 = Marrow 8.5 = 2026



Introduction To General Microbiology - 3

Kirby-Bauer’s Disk Diffusion Method :

Procedure :
mueller-Hinton agar (mue)
Ploce antibictic digks with fixed
concentrotion of antibiotic
| | s
Bacteriol Browl—h Surrc)und'mg Cleor zone around Clear zone
the disk the antimicrobial digk
Bocteriol
No zone of inhibition 20one of inhibition of Oroanism  growtn
|
¥
Antibiotic resistont : R. Antibiotic sensitive : S,
Disadvan’cage :

MinimuMm inhib‘m’corﬂ concentration : Cannot be found.

eroth/Agar Dilution Method :
&old standard method for AST : eroth dilution method.

Procedure : mueller—Hinton broth (MHE)/muA
+

Diluted antibiotic in increas‘mg concentrotions

|
AdA orgon?'sm for AST

e

v v
Turbidi%g Clear
' !
arowth of oroanism Growth of organism inhibited

! .

R. 24
Minimum Inhibitory
Concmtratlon
percent concentration 0% 16, a:a % 1
of antimicrobial agent
i |
|
|I
DETERMINE MIC ‘l ;
BASED ON TURBIDITY 5 i 6 | 7
I 1
\_/ " S
hlgh microbial » no microbial
growth

ero{’n dilution method

Microbiology - v1.0 = Marrow 8.5 « 2026
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4 - General Microbiology

Minimum inhibitory concentration (MIC) :
mMinimum % of antibiotic ot which organism is inhibited,

----- Active space -----

ﬂdvan’cage ! Determine mininum inhibi%ora concentrotion.

E,pgilqme&er-—strip method :

®* Similar 4o ﬁirba Bouer’s method :
mMueller—Hinton agor

-

Place antimicrobial strip (&-—s’trip)

j' 20ne of inhibition
2one of inhibition
m N mic
{ v
? ? No zone of inhibition
S R.
'E:r'S‘tﬁ.P method
* MIC : Detected with increasing concentrodion.
PCR :
* Resistant gene T Detected : R.
L Not detected : .
L &mmple :
Perform PCR for rpo-& gene
_ i
{ v
rpo-8 gene +ve rpo—& gene -ve
RiS}ampicin resistant M. tuberculosis. Ri%mpic‘sn sensitive M. tuberculosis.

Microbiology = v1.0 = Marrow 8.5 - 2026



- 5

PIONEERS IN MICROBIOLOGY  — Active space -----

00:03:18

Leeuwenh_c_)gk, Pasteur & Koch

Antonie Van Leeuwenhoek :

Fother of microscoptj/ microbiology :
Invented simple microscope.

Louis Pasteur :

Fother of microbiolog_tj/ germ theory,

Antonie Van Louis Posteur

l. &erm theory of diseose : Leeuwenhoek

Diseases are coused bﬂ micro—-organiSms.

a. Liquid cutture media. @roth :
Demonstrated culture growth :
Indicated by turbid liquid.

Clear : No 3rour€h Turbid @ Growth

2. Vaccines + CAR.,
o. Cholerou
b. Anthrox.
¢, Robies.

Robert Koch :

Father of bacteriology § microbiology.

2olid cutture media @5ar) :
Visualisation of colonies (&roup of organisms
derived from one bacterium.

S’C&iﬂ‘.ﬂg : Colonies : Solid culture media
r—‘.dwan’mges :
T\ﬁsib‘-.'.'-.’rH of organism —» morphology Visualised better.

Hanging drop method :
To visualise characteristic mo’cih’c_rj.

Sol edja

Microbiology « v1.0 * Marrow 8.5 - 2026



General Microbiology

Discovered bacteria responsible for
CAT:

* Cholera : vibrio cholerae.

* Anthrox : Bacillus anthracis.

* TB: mﬂcobacferium tuberculosis.

Ehrlich, Lister & Semmelweis 00:11:55

Poul &hﬁ!ich :
Fother of chemo’chemp}j.

Salvarsan : Rx of sgphilis.

Acid fast staining :
Later modified by ziehl § Neelsen.

Joseph Lister :
Father of antiseptic surgery
* Introduced surgical aseptic precautions.
* using disinfectant : Phenol (Carbolic acid).

Ignaz Semmelweis :

Father of infection control ¢
\ntroduced Surgicod hand—washing.

'15n Semmelweis

Microbiology * v1.0 » Marrow 8.5 + 2026



MORPHOLOGY & GROWTH
morphology of Bacterio :
unicelluloy oraan'\Sms. _ _
Structure | Antigens
Cugtoplosm Cell wall (o]
] cell membrane F‘O'o'e“& !
@ Flagello Fimbrio// pili F
i cell wall
aucleus (Contains nucleie acid)
| Fimbria/ pili.
Capsule 00:02:25
C,ornpacﬂﬂ arranged Siﬂcocalgx.
Tﬂpes g
|
¢ y ¥
Pohjsamharide ; Polgpep’cide : Hﬂoduronic ocid
% men‘mgococous. pocilus anthrocis. S’cfep’cococc.us pgogenes.

* PneumococCus.
* Kiebsiellou
* Pseudomonas.

* Haemophilus influenzoe-b.

Demonstradtion :

Sereening test !
* For all types of copsules.
* m/c : Negative staining with India. ink.
- Stains baclﬁground.

- Low specii?\c‘&ﬂ.

Meao&‘we s‘min‘mg

Microbiology » v1.0 + Marrow 8.5 * 2026
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8 - General Microbiology

----- Active space ----- Speci‘%c' tests
Caplswe
v V —
Polgsaccharide Polypeptide Hualuronic acid

i Sy ' '

Quellung reaction: | atex oggutination test : fcradyean Hyaluronidase
: ) ) stain. enzyme test
Capsular swelling, Capsular Ag in CSF § urine.
Eneyme digests capsule).
Cell Wall 00:09:31

Function : Protection of inner bacterial contents $rom external stress factors.

cell wall deficient forms :
All bacterio. have cell wall except : Mollicutes —» mMycoplasma. ¥am115.

Identification :

&ram positive bacteria Pep’cidoglgcan + lipoteichoic acid

m!jcobac’ceria Pepkidogl}jcan + mﬂcoli.c acid

grom nega’dve bacteria Pep#idoglfjcan + lipoPolasaccharide

Neisserio. Pep’ddoglﬂcan + Iipooligosacoharide

FunSi Chitin

Demonstration :
* glectron microscope.
* microdissection.

Microbiology + v1.0 * Marrow 8.5 - 2026



Morphology & Growth - 9

Fimbria & Flagella 0300 ) ____ Active space -

Fimbria/Pili :
Function @
* Orgon of ottachment :
All UT) causing bacterio. : &.col m/o.
* Locomotion : Twi’tching mo’dli’rg.
gQ Pseudomonas, Neisserio.
- Cor}jugo&ion Fusing sex pili.

Demonstrotion :
. Hemagg'.uﬁm‘cion : Fimbrio. — ﬂgg'.u’dm’cion of RBC.
* glectron microscope.
ot :
S’crep’cococc,us : pttoches to pharﬂngeal cells using \ipo+eic.hoic ocid,
Elqggl\a:

Function : Orgoan of locomotion.
geen in ¢ All motile bacterio shouuing true swimming mo‘c‘rh’cﬂ.

Demonstration |
a )
Direct : Indirect :
glectron microscope. Demongtrotion of motility :
* eright field/light microscopy,
* dark feld Mieroscopy visualisotion o spirochoetes
* Phase contrast microscope. (Thin, corkserew moﬁhhj) -
* Treponema.
* gorrelio.
* Leptospiro.
Note :

Spirochaetes (spiral-shaped, thin bacterio) : Treponema, gorrelia § Leptospiro.

Microbiology * v1.0 * Marrow 8.5 = 2026



10 - General Microbiology

----- Active space ----- Growth

00:20:44
Bacterial Growth Curve :
A
S’ca’donara/sitence

-g Sporulation % %@

g A

2

g

D

Fe:aclingJ
Time

I, Lag phase :

* Feeding — 1in size.
® Antimicrobial susceptibility testing (AST) done in loa/exponentiol phase.
3. Log/exponential phase : Multiplication — 1 Bacterial numbers.

3. Stafionary/silence phase :
unfavourable conditions (Nudrients depleted)
'
Sporulotion : Spore producing bacteria. (Clostridium § Bocillus).
OR

* Replication slows doun.

* Newly %‘-orming cells = Dying cells.

* Bocterial number : Constant.

lun%‘—cwourable conditions persist

4. Decline phase
Death of bacteria : | in count.

Microbiclogy « v1.0 - Marrow 8.5 - 2026



MICROSCOPY & STAINING

Types of microscopes
I eright feld/ light microscope (/.
a. Darkfield microscope.
3. Phase contrast microscope.
4. Fluorescent microscope.
S. glectron microscope.

Bright Field/Light Microscope 00:01:05

. 6ac}<.5round= e»righ’c.
* Drowbock : Thin oracmiSms are difficult to see.

methods of Visualisation :
l. wWet mount :
* Advantage : Morphology § motility seen but limited.
* Limitation : Characteristic mo’c'ﬂi{U not seen g 3
(Coverslip sandwiches the orgonism. Light microscope

a. S’m‘\ning :

» nd\fan’cage : morpho\ogtj better apprecioted.

* Limitaion : Organism is Killed, motility not apprecioted,
3. Hanging drop :

* Drop on coverslip hcmgs into ooncawcg on slide.

. Rdvan’cage : Characteristic moJcthrB con be apprecioted.

wet mount S’caining

Microbiology * v1.0 - Marrow 8.5 « 2026
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12

General Microbiology

Darkfield & Phase Contrast Microscope | ~ 00:04:50

: | Phase contrast
Darkfeld microscope | ; Phose
z ' microscope . ok
| [ N ote
| Feature of microscope Darkfield condenser | Phase plote P
Organism |' ~ erignt @ | Dark
|
Bockaround Dark |l eright
* No S’to\‘min\g done |
[ * Visuaolise thin orgcmiSmS 2 mo‘cih’cg Darkfield
* Thin organisms : Spirochaetes condenser
ndvan%age
- Treponema ':
= 6orrella :_>— C,O\"HSCTQUO I“O'{’\ii‘{'g
- Leptospira. J ] Darkhield § phose
controst microscope
Fluorescent & Electron Microscope 00:07:30

F_luoresgenfc___mic;roscope :
Feoture of microscope : WV light source.
Stain used : Fluorescent stains (Aeridine/Acidic staing).

mechanism :

uv iiah’c sourece —

w light  ——> Fluorescent ——» emits visible light Fluorescent microscope
(Short wa\feleng’ch) stained organism (Long wcwe'leng{'h)

ﬂd\fan’tage : gmall number of organisms identified.

glectron Microscope :

Stain used : Heavy metal stain (Lead citrate).

ndvange :
Very high magni%m’cion —» Visualise small/thin organisms.

Microbiology < v1.0 » Marrow 8.5 + 2026



