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hanj & muldlis :

GENERAL MICROBIOLOGY - Active space

Invented PCR (Moleculor) : Detects gene.

eva. engvall (ntong with Peter Perlman)
Developed eLISA (Immunological : Detects ﬂg/ fb.

Microscopy & Staining 00:09:58
MICROSCOPY
Detection of organism —[: morphology : Staining (killed).
motility : Hanging drop (Live).
Types of Microscopes to Visualize n’\o’dli-t!j :
eright field microscope (Light) Darkfield microscope Phase contrast microscope
Feotures m/e used Darkfield (Special condenser) » Phase contrast (Phase plate)
e Brlgh’c orgonism with brigh%
Choracteristics R
Ebrigh-’c orgcmisn‘\ with Dark orgo.nism with
dark backaround bright background
motility : ; Thin organisms motility visualized
e Al excep'f *hin orgoanisms (splroche‘reS P mohl'rh,P

Darkfeld microscope : Contains dark field condensor.
Phase contrast microseope * Contains phas.e ploie.
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2 - Microbiology

STAINING
Sram Stain :

Active space -----

Vviolet : grom Positive

Pink, : &ram Nego!ciﬁe

smeofpreparodci.onr
Primary staining : Crystal viole{/aenhoa'\/methﬂl viclet
( miry
________ lwash
Bdd mordant : Grom's lodine
(O miry
________ luwﬂ

C '_9—— Organisms
remoin viclet

Add. decolourization (Criticol step) : Acetone (a-3 secs)/

(Few seconds) Rlcohol (30-20 secs)

| Decolorize @ Retain I° stain.
L Decolorize @ : Colorless.

Counter staining : SafSranin/Dilute carbol fuschin

0 miry

| violet : &ram @ (Thick cell wall)
_pink, : &ram © (Thin cell wall)

Smear Prepamﬁm :

Primary staining + Mordant : Concentrated Carbol fuchsin (Pink)
+ Intermittent heaﬁna

(S miry

v
Decolorizakion (Critical step) : H.SO,
{4 min)

L

Counter staining : Methylene blue (cell

Decolorize & <— Colourless—

Acid Fast orgonism <— Piﬂh—T Al
wall ¢ rcholic acid) >

Non-ocid Fast organisms <— elue

Blue

baclﬁaround

Pink : Acid, fast

No pink, : Non-acid Fast

Decolorize ©) =— Pink —

(ot visible against same blue bachground)
ao0% :m. Th

Note :
Concentrotion of H,%0,

S m. Iepme.

% : Nocardio. § parosites.
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General Microbiology - 3

Culture & Molecular Methods 00:31:51 ... Active §pace --—

Culture media. (CMY) :

Simple/Basal cm :
* Nutrient agar (Straw-colored).
* Appearance : wWhite-grey colonies.
* exceptions

aolden Benow pigrnen’t Ebluish—green Pigmen’t

L-.Jhi’ce—aremj colonies

Staphﬂbcoc(;us oureus Pzeudomonas aeruginoso.

enriched media. :
* 8lood agor.
* Normal Appearance : No zone surrounding colonies.

wo zone

* exceptions
a-hemolysis (PartioD:  B-hemolusis (Complete) : Double zone/Target hemolysis :
ereenish-grey 2one Clear zone Complete followed by partial hemolysis
-hemolysis
B—mmolﬂsﬁ
\'.
Preunmococtus Staphylococcus Clostridium Per:‘.r-..-.\éeng
DitSerential media. :
* MmeConkey agar : * cLeD (Cystine-lactose-electrolyte deficient) agar
Only gram -ve organisms grow. &ram ), &ram (B § Candido. grows.

Pink colonies * Lactose Termenters (LP) Yellow colonies (LF)

E! 2 4

=— &, coli, Klebsiella—s

Pale colonies : Non-lactose fermenters (NLF)
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4 - Microbiology

Active Space ----- gnrichment Cm :
* uUse ! Inhibit commensaols in stool sample.
[ ] TBPeS:
Selenite F broth | Tetrathionade broth | Alkaline peptone water
Colour of &M | Light brown Bluish green Straw colour
Pothogen Solmonelia, Shioello Vibrio
Note :
NALC-NaOH method @ Inhibits commensals in Spu"cum sample
* N-ficetyl-L-cysteine : Liqueties sputum.
* noQH ! Inhibit commensals.
Transport medio, :
Transport of |5+oo| Sample
¥
Cary lair media (Besh) : Buftered glycerol saline :
For all stool pathogens. For all except Vibrio § Campylobacter.
Rnaercbic Cm :
* Robertson cooked meoat (RCMY) : Best * Thioglycollate broth :
Rerobic gromth
( Onl:j anoerobic Srw}’ch
meok poﬁicle’s B Anaerobic Srowth
Culture \dentification :
Biochemical Tests :
Cotolose Test Oxidose Test urease Test
eubble Mo bubble | No blue colour Blue colour
' * Pink color : Ureose +ve
Feotures :
* No pink color : Urease —ve
Oxidose +ve : Urease +ve :
* vibrio * Helicobacter
Orgo.n‘-.sms * Preumococtus * Pseudomonas * Proteus
* enterococcus - Ca.mpﬂiobac%er
* Helicobacter
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General Microbiology - 5

===== Active space =----

MOLECULAR METHOD
PCR :

Steps
Nucleic acid extraction : €nzyme method (rdd. Lﬂsoziﬂme).

Nucleie acid amplification in thermocycler—— Denaturation (95°C) : ds 1o & single strands.
Annealing (SS°C) : Primer attachment.
extension (72°C) : Primer extension.

Nucleic acid detection : el electrophoresis/Fluorescent method.

uses :

% Dio.gnosﬂc test : Detects gene.
] Proanos%ic test : To monitor Rx response.
- Gives organism load.
-1gece M8 fer (cycle Threshold) value —» ,I,Organism —-TPrognosis
modifications
* Conventional PCR : Detects 0n13 DNA.
* Real-time RT (Reverse Transeriptase) PCR
- Detects DNA 5§ RNA.
- Semioutomoted,
* Automated Reoltime RT-PCR : CENART (Cartridge based) § TrunAT (Chip bosed).
* multiplex Reoltime RT-PCR : Detects multiple orgo.nism&

Antimicrobial Susceptibility Testing (AST) 01:00:40
F’neno{Bpic method :
Culture method.
Kirby Bauer disk dittusion : m/e. e-strip :
* mueller Hinton Agar (MHA). * MHA.
* 7one of inhibition Present : Antibiotic sensitive. * mic. obtained.
t Absent : Antibiotic resistant.

2one of inhibition :

* minimum Inhibitory Concentration (e
Antibiotic sensitive

of antibictic not obtained.

2one of inhibition miC.

Artibiotic disk Antibiotic strip
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6 - Microbiology

groth dilution : gold standord.
* mueller Hinton Broth (Mee).
* MIC obtained.

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

Minimum Inhibitory
Coﬂuntrﬂion

p«mmm o 1 \L 1
ol antimicrobial
—— Clear (Mo ’curbid‘:’aj) : Sensitive.
STEP 3: DETERMINE MIC
BASED ON TURBIDITY

.nonﬂr.mbhl

&eno’c!jpic method :
moleculor method.

PCR :
Detects resistant gene t If present : Antibiotic resistant.
I¥ absent : Antibiotic sensitive.
example : CBNART detects m. Tb
—[:: rpo- gene (f () : Rifampicin resistance).
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- 7

HOSPITAL INFECTION CONTROL

Hand Hygiene & PPE

00:00:42

Hand Hggiene -

methods :

Steps *

l. Hand wash

4. Hond rub

* petter method.
* Soop § water used.

L visibly soiled : Not acceptable.

* Dicinfectant used.

%%@% X

Rub hand's back, Ruls palm o palm,
with other palm,

?maers irterlaced,

%aers inderlaced,

S moments for hand haaiene 4

* Before § after touching patient.

Rub tips of ?nnaers Rub eoach thumb with
onto palm in o, rofational modion.
circwar motion.

* Before § after procedures § Sluid exposure.
* pfter touching patient surroundings.

Personal Protective equipment (PPE) :
£ssentiol PPE @ gown, g'soves, Mok, goggles 5 foceshield.

rub bocks of Qngers to
opposing palms, hands
closped

Rub each wrist

-==== Active space

Two mMethods :
L Donning 4. Doffing
Action :ﬁ Putting PPE on Rermoving PPE
Sequence |Gown —» Mask —» Gogoles/Face shield —» &loves.| Gloves —» Gogojes/Face shield <=, Gown —» Mask
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8 Microbiology

Active space - Biomedical Waste Management (BMW) 5

00:11:40

method of segregation § disposal of waste contaminated with microorganisms.

Yellow Bag Red Bog white 8oy Blue Bag
* Cotion, Linen * Plosgtic * metols
Tijpec# * Tissues, cubure media urine bag _ * gass
\
Woste | * Chemicals, medicines | Rubber | o SN
* Blood bags (Plastic)
Ko hljpochkcri’ce
_ Autoclove ’ Mo, i'quoch'lorrte
I Incineradion l /b Shreddingf Pack, l
fetd Reeycling | in puncture proot | Reeycling
containers then bl.u'q
Sterilization 00:20:41

Sterilization vs Disinfection :

* Cterilizokion ? Disinfection.

Types of methods :
moist Heat Dry Heok H.0_/Plasma. ethylene oxide (£T0)
Example Autoclove Hot air oven - -
o S 1
. 121°C for 1S min under S = _
15 Ibs pressure
p——— Bacillus subtilis/ S Bocillus subtilis/
\
lus adr us adr:
Control SverrbtErT RS Bacilus o ophaeu;/ ssaroWamackis | Soous & ophaeu;f'
Clostridium tetani Clostridium tetani
A materials Sterilized :
modteriols method

* Surgical instruments except sharps
(2q : Linen, sutures without needle)

* Plostic § rubber materials
(2q * Syrinag, gloves)

futoclove > W O 7 £TO

Glass § sharps (gq : Flasks, scolpels)

RAutoclave > Hot air oven

Al cubture media. (€Y

Autoclave

gxceptions in CM

* Serum cm (LoeHler’s serum slope)
* £gq M (Lowenstein-Jensen mediuny

inspissa.’non 74 Hnda.lli‘ao.tion

0115 £ Pt}tuderv:j moterials
(29 : Liquid parafSin, glove dust powder)

Hot air oven
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