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Instructions

Notes are to be used in conjunction with Marrow videos.

Please note:

The information in this book has been printed based on the transcript of the Marrow videos. This
book has to be used in conjunction with the Marrow videos and not as a standalone material.

The information contained in this book is for educational purposes only. The content provided is
not intended to substitute for professional medical advice, diagnosis or treatment.

This book cannot be sold separately. It has been made available to only select eligible users who
have an active subscription to Marrow videos.

The text, images, slides, and other materials used in this book have been contributed by the
faculty, who are subject matter experts. We have merely reproduced them as video transcripts in
this book.

The notes have been consciously designed in a way that is concise and revisable. To ensure this,
we have intentionally added only the most relevant modules and images that are needed for you.

The notes contain blank spaces primarily for labelling diagrams, completing cycles and more to
promote active engagement and reinforce learning.

Red icons, wherever present, serve as cues to faculty-emphasised sections, intended to guide
focused learning.

Reasonable care has been taken to ensure the accuracy of the information provided in this book.
Neither the faculty nor Marrow takes any responsibility for any liability or damages resulting from
applying the information provided in this book.

All Rights Reserved

No part of this publication shall be reproduced, copied, transmitted, adapted, modified or stored in any form or
by any means, electronic, photocopying, recording or otherwise.

©Marrow



Contents

Microbiology

General Microbiology : Part 1
Pioneers in microbiology ¢ Morphology & motility ¢ Culture media (CM) ¢ Biochemical tests ¢
Molecular methods ¢ Immunological methods ¢ Antimicrobial susceptibility test

General Microbiology : Part 2
General bacteriology ¢ General mycology

General Microbiology : Part 3
General virology ¢ General parasitology

Hospital Infection Control
Hand hygiene & PPE ¢ Biomedical waste management (BMW) e Sterilization ¢ Disinfection

Immunology
Immunity ¢ Antigen ¢ Antibody ¢ Hypersensitivity reactions e Transplant immunology ¢
Immunodeficiency disorders (IDD) ¢ Complement deficiency disorders (CDD)

Central Nervous System
Bacterial Meningitis ¢ Viral encephalitis ¢ Parasitic encephalitis * Viral myelitis
Bacterial Neurotoxin related diseases

Cardiovascular System : Infections of Heart
Infective endocarditis * Acute rheumatic fever (ARF)

Cardiovascular System : Bloodstream and Lymphatic Infections

HIV e Viral hemorrhagic fever (VHF) ¢ Blood and tissue flagellates
Blood and tissue sporozoa ¢ Helminths

Respiratory System
Diphtheria, pertussis and TB ¢ Typical/lobar pneumonia ®
Atypical/interstitial pneumonia : Bacterial, viral, parasitic ® Fungal atypical pneumonia

Gastrointestinal & Hepatobiliary System

Peptic ulcer disease * Bacterial gastroenteritis ¢ Viral gastroenteritis o
Parasitic gastroenteritis ® Helminthic gastroenteritis ¢ Viral hepatitis ¢ Parasitic hepatitis ¢
Hydatid cystic disease

Genitourinary System
Diseases of genital system e Diseases of urinary system

Skin, Subcutaneous & Musculoskeletal System

Bacterial infections ¢ DNA viruses ¢ RNA viruses ¢ Superficial fungal infections
Subcutaneous fungal infections ¢ Parasitic infections

Miscellaneous Infections

Bacterial toxin related diseases ¢ Bacterial zoonotic diseases
Bacterial vector transmitted diseases ¢ Congenital infections ¢ Prion disease *
Bioterrorism agents & biosafety levels

11

17

20

25

30

33

42

49

55

57

64






- 1

GENERAL MICROBIOLOGY:PART1 Active space -----
Pioneers in Microbiology 00:07:32
Contribution Significance
Antonie van Leeuwenhoek Simple microscope Fother of microscopy

* Liquid culture medio
* vaccines (CAR :

Louis Pasteur Fodher of microb\o\o%
Cholera, Anthrox,
Robies
* <olid culture media
Robert roch * discovered (CAT) :
Fodher of bac’cer\oloatj

Cholero, Pnthrox, T&

molecular methods
\‘sarﬂ & mullis -

(PcR)
evo ‘angxmd\ \mmuno\og'\ccxl methods
(Along with Peter Periman (LISR)
Morphology & Motility 00:16:45
microsc_oeg
morpho\o% detection :

* Primarily : Capsule, cell wall, fimbrioe.
* methods : Wet mount, staining.

mo’c'\\'\’c5 detection :

. Primouri\g : Corkserew mo‘dh’rg.
°* method : Hang'\ng drop.
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2 Microbiology

Types of microscopes :

eright field/light microscope (M/©
3 3 Dark feld Phose contrast
wet mount/ s’cour\'\ng microscope microscope
Hanging drop
morpho\ogg Visualised Visualised better Visualised : No s’ca’m\ng
. ) Not o )
mo’nh’rg npprec\a+ed ) Corkserew mo‘nh’ra : Spirochetes
apprecioted
Thin organisms
Rppeamnce
6r'|8h’t Colourful
organ'\sms with organ'\sms with
br'\gh’c br’\gh’c 6(18\’\’( organisms with dork Dark organisms with brigh’c
background background background bockground
\mages
Dark feld
condensor
Capsule Detection :
microscopic method \mmunolog'\cal method
Megoed\/? s’coun'\ng mcFac':{B.ean’s Lotex ag lu’c'\.r\a’don Que\\ung’s roaction
(screening tesd staining test (Best/ropid tesd
MORA Capsule staining Detects capsular Ag
s o i ) Poluchrome »
Indicodor Indio. ink/ nigrosin me’rh%) T C/\umps Capswar Suoel\\ng
Oonl Only polusaccharid
Capeuletupe | | nﬂm | n(b}P et
detectod Al @pes polypepti ? Al +3pes Pr‘\eumococous,‘
®. anthrocis) Meningococcus, Hib)

Cell wall Detection :

All bocterio. except Mycoplasmo (mollicutes) have cell wall.
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General Microbiology : Part 1 - 3

Identifcation: Active space -
C,ompos\’r\on :
\] | v
. ' &PB : Gram positive boackerio.
tidog i * Funoy ' !
Peptidoglucan (P&) Chitin : Fungi . | GNB : &ram negative bacteria. |
o . | LAm : Lipoarabinomannan |
P GG L i RS : LPS : Lipopolysaccharide |
i id § LAM l l
IR GRS 1 LOS L'\pool'\sosacchar'\de i
CIe) mycobacteria (&P enNB Neisserio. (eNB)
Fimbrioe/Pili Detection :
* Organ of ottachment.
* UTl bocteria (m/c : g.col.
ldentification : Heme agg\u’c‘moedon.
Culture Media (CM) 00:34:25

Tg&s :

Simple M : Growth ot all organisme.

Special Cm ¢
* Selective CM + Special substances.
® T5p63=
nMOA
enriched medio ® arowth of pathogens
enrichment medio © commensals in stool samples
DitSerentiol medio Ditterentiotes organisms

Trcmspor’c medio reep organ'\sm alive dur'\ng ’cmnspor’(

Selective medio ® growth of specific organisms

Anoerobic media ® growth of anaerobic orgonisms

Simple/Basal cm :

Nudrient aaor/broth : |
B / . )

S’caph [0COCCUS aureus : Pseudomonas

y

o 4"
Solden Bel\ouo p\gmen’c eludsh—green p\gmer\’c
(B-carctene) (Pyocyaniny

white 86 colonies
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Microbiology
_____ gnriched media. :
Blood agar
Observodion :
No 2one areenish~8r95 20ne Clear zone Double zone
(o</Partiol hemolysis) : (B/complete hemolysis) : (B —> ot hemolysio) :

o hemolSS\s
B hemolysis
Clostridium per?f.\;;éens
Preumococcus Staphylococcus
5 Streptococcus
enrichment media. :
Selenite F broth Tetrathionade broth Alkaline peptone woter
Colour Light brown Bluish green. Strow coloured
Pothogens grown All stool pathogens (except @ Vibrio) Vibrio

Spu’cum samp\e : NALC. — NoOH method (NALC : M—Ace%gl—l,—cﬂs’ce\ne).

Liquifies o
spu’cum commensals

Differential media :

macOonKeg agar CLed agar

Loctose sugar

C,ompos'\’don 033’(eine—lac’cose~

ile satks (© &P electrolyte deficient

Organisms &N/enN, &P, Candida

Loctose fermenters :

* g coli
* Klebsiella S
Pink colonies Yellow colonies
Observation .
Mony organisms
S
Non-lactose
fLermenters

Blue colonies

Pole colonies
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General Microbiology : Part 1 5

Transport Mmedia. (StooD :

I
v v

Cary Blair Media 7 putlered Glycerol Saline :
All pathogens All pathogens except Vibrio §
thpﬂlobac’rer

Anaerobic Media :
- |
v v

Robertson cooked meok RCMY : 2 Th'\oalﬂcol\o&e broth :

On\B oanoerobic

growth Rerobic growth
meok
o Anaerobic Srouu’ch
parﬁcles
Biochemical Tests 00:52:24
Observations Organ\Sms
Bukbles Cotalase ~ve :
* Streptococcus
Cotolose test pt
® PneumococCus
e —ve * enterococCus
Oxidose +ve :

Blue Icolour

® Vibrio

Oxidase test ° ® Pseudomonas
) e, Campﬂlobac’cer

® Helicobocter

urease tve :

® Helicobacter
* Proteus

* Nocardia

ureose test Pink colour : +ve

Coagudum

Coagudase +ve :
C,oagudase test S’capht)\ococcus

auweus

+ve

S’cr'mg test +ve :

String test
N9 Vibrio choleroe
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Microbiology

Molecular Methods 00:56:40

Polymerase Chain Reaction (PCR) : 9
Detects gene.

S’ceps :

NA extroction : L,33023me

NA cxmpl‘\%coﬂdon : Ther m0050\er [Denoturotion —» Annealing —> extension] —> 40 cgcles

(9s°0) (ss°0) 13°0)
NA detection @ gel elec’crophores'\s
Quorescent method.
INA : Nucleic acid |
modifications :
Chovocteristics
Conventional PCR Detects on|5 ONA

* Detects DNA § RNA

Real fime RT PCR
* uses reverse transeriptase (RT)

* Detects multiple organisms
mMultiplex realtime RT PCR ecs m '\pe Janism
* For syndromic approach

4 Car’cr'\dge bosed : CANART
* Chip based : TrueNAT

Automated realtime RT PCR

uses ¢ |
' S Prognosis (M/o) :
SRS Sl /e Organism load
Detect organisms Cycle threshold/CT value— _
Prognos\s
o6
Immunological Methods £ 01:05:30
Tests Orgcmisms
Magler’s reoction Clostridium per&lr'mgens
Ag detection
eLerns 39\ precipitation test (‘,oranebac’rer\m diphtherioe
widal agojutination test (N 3p) Salmonella
Standard agglutination test Eap) erucella
Ab detection microscopic agqlu’dna’don test (MAT) Lep’vospira
OX ¥ F\S +ve Orientio.
Wweil Felix test
OoX a £ OX 19 Ag +ve Rickettsio
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