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Hﬁﬁw ) agd
R (TERTST ISTELIT) el as e

T @R T AAHE Al I 3g

TAH/BITAT S aETEEE N SgH
AT e T e

mfafafer -
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01, 9 &Y AT 7))
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SITHRTSAT T G&AT T 31 TRl AT 1T | 9% TRl AT ATedH
(ST qLA Foa¥) § SHEAT BIaT g AT hl FHeT GE&AT |




(5] I gifdsd § qEAT SI7 ghdT 8:

. T BITRTRT AT -Tft FITAFRTT (ST + qqd)
. AGTT FHITRT AUEAT -hael StTad FHITLRTY (ST BT
gl el 2)

BRI GREIERIF

fafer IEEEEI]
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U

. THHIT T i TgA

. ZET AT UAaTa e &y 247
. IR Il X ( T T (T 07T

(2. FIART GSAT )TA 919)

TR

wefte \re fonet oft wreaw § wis[e @t @ 1 Aade F4T 2 F
StTae AT )SAART (| T Tohd GguaTisat i 9&dT U< 9gqid



el HXAT g Ao THT AT o TLh qoT AT [[FaL0 [&F7 7
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Bk CRTIERIE

fafer [ECEU|
% 1T [3fe AT T TETHL a5 HH HLA]
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T 92Ty AT(R)
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cfeer mef=<r fatar & it giag Sl FITARTAT 0l G&AT QT
Y F TFNCAT 0l Teh qEA A M TR ©F F TTNT 0l 0
TeAT qohetieh Bl

T8 Tafer 9o 999 &l HeHAu ( HATI (h AT 9 HqTAL
i AT T ATATH T 2l

(9« f&ia ( Basic Principle):

AN Ny

S LA TaTY (FFIA dTATShIArsl) Thel T q7eaH (a3
FEhid (H qE g 5 ,al 9 39 TATH AT HEHAT 9T ad 3
g HeHATIT THat Th1er 9+t g feafaa ( foer gor (7

T L0721l &.

TYFIHIETHICT T 39 HaHoa &l =3 a4<a ( OD) F

=9 H S[TAT (14T 2l

OD [ @3iifewer 3RAE = (g  zF2

(IR (T <h SR (

. TAFIRICHIET /oA

. FA< ( FIES AT TATIEEH)

o DAL R AT FATEh



. IO T AT AT s T ILeT AT

ISRt Tafer ( TeRaT -aRoT &3 9T (

11 FeaT a1 AT

. T LA il TAFgAE H 2|
. Flg T THT T I ATATE 63T 7 (S 3T 15 W)

12 TYFERHICTHIET &l Ffersd FLAT:

. T GTet q7eaH (S8 o ToHT Eehr 9T gem en<a (i
FLAE H STt ST AT AT 7 (- 00D (T HE FX|

13 AT ATIAT:

. U THS Al TR FLAS H AL AT 600UTUH TTaed (
T <& (38T 97

(19E AT ITEATEOD 600 (600 nm 9T HTTCEHA Eeled (F €Y
H ForaT STTar 8l

(JOD 3T = |EaT #7199y ( 4T a9 (



AST U 9T9e ATT & ,T9MO1T 38 P(Ae H 76 STA & [T T8

U | qoh a1 2.

BRIGEEEE T ECID I

1. ODF ATT-TTT AAT-AAT  dilutionshl =A< ITOAT
)HTHY/THT (F1

2. OD&E™ CFU/ mL#&T 4T% (7|

3.9 TRdET AT SATST 9¥ HIUHY/UATH W) o oy 28
ATk T STANRT F7

(s g (e Fg(

A=log/0110)I0I=(¢ 1A - ¢ -=\log} 10\{left)\frac{I 0} {I}\right)
= \varepsilon \cdot ¢ \cdot IA=log10(I110=(¢ 1- ¢ -

SELF
AAA= 3dLNYUT )OD(
. 10I_OI 0= YT AT2ed oA
. 1= 3ifaw yerrer @<
. s\varepsilon(s:ﬁT:l"Tcr glel dgulich
. FTETET =hIT9RT UHRRIAT ( HITLTRT |qiedi(
Il= 91 &Y TS ( T FT A9 AT 13




(1OD HTet @1 3 HHTA gIdl g -o({ehe shael HIHT U qoh (
g Fmr ~0D 0.1 7 0.8)

T ( Advantages):

(1T 3T |9
() ST ead il THaTd Tal Teadr

O e Rt ( REaT [t (@ T ST
O gt "eaT § o offer st i ST weRdt g

(1T ( Limitations):
(g fate shfaa sl g a9t STgre & W g1 ohdT ST dehaT
1 OD 3ffers g 9 AT THTH B ATl g (Hq I AT 8)

(] 9T AT HAGT ( FAST (AT ODIT TATIAT BT Tl T
7] STALT AT ST ST TSI AT o o1 T ITYh 21l o

BSEFLU N (S E ELUH|

Tt TR OD600 FT ATIAT 0. 63T § 3T 3Tk AT aoh
AETT 10D =1 x10°CFU/mL %,

ar:



FHTTITERT TOTAT=0.6% 109=6x 108 CFU/mL\text {1 fRAhT ITUTAT {=
0.6 \times 109 = 6 \times 10”8 \text{ CFU/mL }<pIfIehr
IMUTAT=0.6%109=6x108 CFU/mL

3maae &= ( Applications):

. HHE Il T S

. 3fTufer areAor § gerat st gieg i qTaAT
. ST SrEEgEr (e AR

. A FATA T TIAe07 T fgoor

Tle FTSC (A Te ( Toie Frse Tater (

O9RET ( 9TET(

TIE AT TATS U TegeT ( TeFeT (3T STiad = gary (
ag (BT g ,FSEeT ST gahe e a7 17 AaqAWT it
SITTrT FITSTRTST T H&AT TATAT o (oIT AT Toeteh el

SEH L IAATAL 1 I @IE I AT 4T g A7 T ait g2
FIATT ( ST (T [T HT ATAT 2.




L AT I Tk ST RITART ( FIATAT AT ATAT S5 -
HURY (SIS AT 74T 2

(13297 ( 37T (

. ToReT ot 951 oL AT S UL H S{HTad ST ol §eaT
iG]

. ST g9 A AT e o el o Sy S

. SRR AT 3T § ATSHhITa e A TATHd FHAT

. T oo 3T ITUTeT qUT FT AeuAA

D fagta ( fRETa(

ST = &l U 319 T JTeqH (S e qcd S (T 3@
STAT 8 L3 gl araHTe 9% sergae T Strar g ,ar g
ST ITSreRT a8t U Hiar=t ( colony)

(9 FHIAT T AT a7 qTet 3018) CFU (FT 762 2
CJRTAIAT hT ST o AT 9 g7 FieA StHiad G T ST
T Tohd |

()STEeTT qTHUT ( SMELTH ATHAT:(



. 3T AL )STH T ded 3L, Hehhlodhl 3R AT(e)
. Tl YT i

. THAT ) Y AT [ FA=)

. S HIF qTAT o8 S )SH 0.85% NaCl)

. TATRLALT T AT ETZHT

. IG9 gAY /A THAR §s
. TAFLEET )30-37C°)

fafer ( wiwar —aRoT g¥ =T (
() =T 1: FHAGH AHIOT )IHATSAT =0T )

. SRS T HCAT Igd AT9H gldl § ST Tgof MEeT i
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. UHT HA F HIAT 0l [WAat wd T =G ( 30-300) 9

TEGT ST T T gl

(] =TT 2: TS G SATRIALT (T I Ehrahun(
B RS EE T
1. TR =i fafa

o FATIHE HISA T2 Yol e | STl T &

o TORT I (T3 =T o) TO=reTT goim o1 STt S[Tat &




o AT Alg AT FC AT A B
2. T wie fafy
o T H TITL 3 =€ U< 0.1 TAUS hl THAT ST

o TR e TS & HA T § FATT MY 2
() |7 3: SAFIAAT ( HEHTIA(

. Tl Rl THTIONT e gAagaed | TET STdT g (AT
37°C ,24-48 ®id)

[ =T 4 Rl FAdt ( Hiet [{edi(

. SAFLALT & TS FHiAAT T4 Ieao grait & (Fh asrms
=47 30- 3003T)
. Jgd HH ( >30 (IT TgT ATerF (<300 (FIATAT ATAT ol

[ICFU/mL %7 79T ( Colonion Forming Units3hY ITOTST: (

CFU/mL= {1t 7 I f7eTs 7€ 9T )mL)x defehioT
he\text} CFU/ML {= \frac\}text } W1 75 Sie=am \} { {text }
et =T ( mL)}} \times \text {e]eh0T R {CFU/mL

= TS WA )TATS (Rt T2 et <TeIehioT R




& [ IITGL:
. AT L 10 “F TIFT F [ UATS STAT T 120K =i
A

HIUHT/TATA=1201x104=1.2x106

WUHY/TATA text {HITHY/THATS {= \frac{120} {1} \times
1074 = 1.2 \times 1076 \text{
TR/ THTS (HTHY/THTA=1120x104=1.2x106

WY/ THTS

TH (| Advantages):

JFae Sfifaq qrfass St At St @ (ST R a9qrar 2

pRIRY

O T T AT
O @ T S ST I[OraT 9e o § 1 Gg
(] TSRS THI=T0T 7 TAEWOT 6 el | ST

¥i¥Td ( Limitations):

(HHT SATer AT g ( 24- 48%2)
(] SRTATAT TR & ST T | AT a7 TRl g



) IN-HEPIT AT )T 3R 92 A=l o)
() U F/AeH gt gfererent & forw Iugsh A8l

(9T % &7 ( Application):

. T T @r g Y e A
. ST YEUT €L AT ATIA
. St SRR § Iaare A=

. SfTofer fosTTe 32T § IeTal st aerae ( qrAq (R I8
. AATIAF ST ATHLTT TTNT

() fEreett Meveq fatd ( Rrestt fAedes fatfer(
9t ( aRET(

¥ Theeere fater ua woaet s aomiae [Ata g ST
STINT T 39,9 97 3{I¥ 37+ a3 970l H 2T § qga
FH HAT | Stifaq sriergt i feedt & oo s smar €.

=9 fafer & wrfzer &t v gew fegst arett fHeett ( fHeett fiheex (
AT SATAT 2 ST AT 7 ahg orar 21 o6 38 Shrer 1

T ATEAH T¥ TATEST SATYEE (ohaT STaT 8 S =T T Srar
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Bk e R TP R @ EPAGH(

ST s qLA A (STH ITHT) T A0 . 450TSHIT A (
fohee? (& [TTaT SITaT g, a1 WIS 3T 317 ATETeAT S HeAdl

IT 3 gU 2|

TR | TIO0T T I Y Tole 92 @7 ST gl
SAFIALT & T3 gL ST HITHT il Tk HiAA] Il gl

(U FIAHT = Teh i) aa1 areit 315 )CFU(

(e ST AT AT 8 2(3HHT 39ANT e fham J1ar 82)

. ST THAT TTA T 3T THH =ehi 6T HAT Tgd T gl (S
o T qTHT)

. IF HaeAeterar ( 3g daaasierar (il raeTshar ar

. ST FSTATATH ( 100UHTS IT ATEF) o FHTA i 14

&

(|39 e GTHAT ( Material Required):

. TEreett fiheex )omd a1 9% 0. 451 mfEx )




. TAT0ET TS AT gioeT + Y9ETT ¥

. Taor =EE)

. TS Td oY ,UHA-UST 3R IT AT AIATHF ATETH
. TAFIAEN )35-37C°)

. T FHASAL TS JTAT THT )N AT 77 hiad al)

CStoRaT ( ALOT-G-AROT 9fehdT:(
] =T 12 AT 30T T

. T ITFLO HT AT F< ( 79T, [Bleell dReb e
Y f)!
. Tohee I\e # saa A

) T 2: QST FT =7 a7 ( ToheaXer(

100UHTS AT AT HTAT H AHAT HET Tehls § ST

. T U9 AT Fileh q3e il HET o HILTH H o0 |
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. Tl G29T T 7ag § Thee & a1 |

. TH UZA H TTAT AT R TlE ( HEqH (T T8 T T (
fohee? 3T | T a3 & f=aeeT =1iz0)|

. ol &l THTU H IAFAE Hi

() AL 4: SAFIAAT 3T RIAT (747

. TG 9% 35-37°C 9T 24- 48%¢ & {77 TAFIdE A7

. JAl g2 FHiANAAl gt [T AT 8 -Fael T T F
e aTeft et gt [T ST 2|

. 99 100THATS HTTHY sl TUET A7

() THI/TATS T TOAT:

HITHL/100 THUS =HIHT T2 T T HiA147 \text} CFU/100
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SETEL:
I AT 100THATST 9Tt fheey 7T T 42F =t It
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(Tf% I 10UATS gl foheee forar 8 am

THTFL/100 THTA=4210x100=420\text {HTHIY/100 THTST {=

\frac {42} {10} \times 100 = 420TTHI/100 THTA=1042
x100=420

T (| Advantages):

(g d FH 9T | qeT@El T | 94T =FeAdr g

BIETS dlegH 9 T T BT ST HeaT §

(Fae SHad HITRTT [T STt 8

1) 3o =T Aremt ¥ Aoy SFhTET (£ s e
Pl (FT TgaTH

1Y ( Limitations):

A A qaTd

AT T Gle Shia ( ATILH (FH Tl 8l Td &

X 3T 39 AT T U=TT F FOT § F7 4 B TR &
1) Tatrer Tared AT 3g qHE ArHUT ST w U gl g

(AT HTETH ( FATATHS HISAT IaTg LT (



ATeTT ( Medium) STt ILeA0T 2IdT 8
TY-USl 3791 T . PIATS ST RIATHIH
UH-URAT 3R HA FlH

TUF qcd 3L FHeA Adgrd AT
R2A 3R SEEICERECITT

IR (T LT T+ (

SOUHTST ahl FHAT AT fohT AT ST 25T M| al
Jfd 100THTS TTHY § FAT T 2

HIUHT/100 THTT=2550x100=50 HITHZ/100
THTA text {HITHY/100 VAT {=\frac{25} {50} \times 100 =

50 \text{ TTHY/100 THTS {HITHY/100 THTT=5025%100=50
dIUHY/100 THUS

3maEe &= ( Applications):

. TS 3T FraaAa 9Tl i orET S
. 3T o= Ud |@rer S
. TATALOT A (Aal/ e areron)

. TEST ATaSIA% HaT0
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T T e qeaa: HITrent &&T ( HITUFRT FSTHTT (FF 7T 92
AT Bl

(98 SEATATcaTl T g T gl L30T TNk acd & THF il
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e ar UIEIESCRATIE] orsF A fafer

:@W—}r%? T T ATSIT AL Tz & E gaT A



farqrear T For fafer orsF AT fafer
(T \fET)
FH (ATHT I /AT STTereh (AT I
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i ?(g@ﬁﬁww
ELEEER RIS ECIER T ATE T AT
HATIT TR

13, e g R )az a< f[afa)
B rAGE @ EEAGR

SIS Rl AT & A= T AT Wl BT IAT6E arerd
T —I¢ 9THT 3T RITAFRTY IAT T AT AT grav gl

CTeRaT (TR

1. Foa< Fl THI-THT I T ST aeh Hgiia fhar

2. Torer =1 €& T FY ( IITeL0T o forw, 10,000 3IRUITH
10 o )

3. 9ete )= STHT g3 W) &l &2ih | TH|




4. 3] sAtE YO AT Ty & F=rar § @
5. THAFSI A S F qoT qTY —TGT gIdT g AT aor
)g/mL IT g/L) |

v [ STH:

. AT T ST A
. STA-TATIET FHHT T 0 STaT 8
. fafere & grifers =% a2 oAt & o Suntt

LA L

. TTHT &1 |{TAT ATIA Sl TG AT 8
. TIA UL GLA H FHHI BT TRl &

. AT  ToTT IYFRE AATeheT T STeTAT TEqTAT Al

4. s X @A H)gEt wr [&fe)

BrACE @ EEAGH

TSR HATAT HTH I dTIHTT ( 60-105°C (T @R 30T AT
I8 ST (5% ST (H8-1@ gl



Tg IUTT NTEd T qaecare 1 ( St T&gqa 37 T (
graT 2|

CaTeRaT ( TeRET(

1. e T T TS ek HTEFR ( TAT (STAT Y |

2. Uoie ol Tefteee It | €T SISt &Y ( 2- 3aW)I

3. Ui &l Tgel sl U< § T el

4. AT IH Teh -2l MG TegH =gd AT e Bt
@ AT 2|

5. 39 gl TALLM H60 —105° ATeqIH 0% %7 § F:H 6- 125

d% 99
6. I @I & d1a e91del ( desicator) § 3 FTh qlirTl

vV [ 919 ( wrEa(

. JISHT T ATThHT qTOA
. TSMETAT F L T AT T T
. ST wfew Fig 3¢ 3 S 1Mt & o STt

1Y ( Limitations):

. TTHAT H FHE ST AT
. ALHGI FT ATe AT H T MF9TF &




. SUFHTOT T AF9TFHAT (AT, [BIheX , Sold(

15 A< TAfafe ( Cellular Activity) o S

TET A AT I AT HATAL 0l G&AT § Al Ao qredqidah
Stfae aard ( ST (F S 8 &

THH 9 R TATATS T T SIS T &

1. AT
TS & & g D
T T 1 ENREAY TE Bl &
AT Tt F29T 9T g@TaTHT &l q737 9 Lol g Ao w9t
EERl ST A5 BT &l &
qaras | A HITAHT AT TIIOT 6T HHT
S PN N———

34T

o

(16 .5T | 39T ( Applications):

. e gew sia s -5 g9 uderiicesh
JcaTee
EICEIRIEICE L]



. e e e
. gfg it siiT Susr sreda

TH(E 3

TTa<eT =TT &7 3Tee ( Basics of Immunology in Hindi)
D1.9faReT s (SRS (T T ?

gfaeer fas ygegaitaiia (a7 fasm & ST gA a7 it §
TET TOITAT ( TTALEAT TOITHAT (T STETAT Fear g -Tg TUITeAT
T T TAIMI] L, TRTTOL ( TRTSAa (, AT AT 6,
st faxeft &vor ( faReft & (& F= 1T 2

(| STeal |
T STt QT T ST+t e |1 gl"

12.97QR&T T ( Immune System) F T&T T

Hh T
AR IR R IS I MR AN I ER= 1)
U (TS TATRAT R | AT g (S T

o =
hUcT qarehd)!|




SEE] w
Dudtaret ( fererer T ST v & A2 & forw a=ry
TEATSN( T 2|
WBCs [(2ad 9T &l LT TOTTeAT o ({aTel SiH T
T FNHG( © ( E-PIRABT SH-RIR/ABIT AR (1

T AE Fa9raTgeh SIT 9Hg & a4 q918
Bk T E ) e B

(13.9fAR&T % w1 (| Types of Immunity):

O0A SThfdes ( STt (TTa<eT

. Wsﬁﬁmw%
. TE-FAferear gt g (Tt 1T o TS & 9THT )

8]TS LT
AT TN ST AT [ BNETSCa hIT9HT0

T3l ( ATERIE /3Tl (TTa<et

. STHa & I "JiEt T
. faferg grdt g ( e e & fowg 13 w3l 8)




. T (FT) fordt € -t 7 ofter wiafe 92w 2
(THH T e BT |

1. TSI SHIET )ST-RITARIHT g7 AT IeaTaA)
2. HITAFT-AEIEY AfAaT )EI-RITARIAT 5T0)

14 ErToT ( Vaccination) T g

EThT Teh {q AT TR IET TTT9L grarm & o o # wfaer
Ut 92 STAT SATAT & ¥ I TgAET SATAT g YesgeaT 9
AT A AT e

(99T H FTedtash HRHET T 9T AT § O 3T THTILITAT
Theh & T oRAT LT gl

115, TEETEY F THX ( Types of Antibodies):

THTT EIp]
ATESTISTT Ty STferes W & Fe <eT
ATeStr U 9T & &Tal | (ST e [+ 1Y)
AT STTUH ITLH FHRAT Tgof aadT g
ArEStE wersit yfafwar anfae g
ATt -8l il 7dg I T HdT &




6. 9TATEIT T & THE HITAHTT ( HGAYOT TTACEAT HITRTT:(
HITATAT T

D AAREY mwd

] H-FIfARTC AT T TLATI] AT T F7A I &

) HER Tl TIRTTULSA T &1 STd & ( BNTETs e e (

I ARED @Wf FET ITHLOT 3 AT ¥ B g 1w
)TeTeh (IABIT  ITHIIT T o1 {337 11 2

17 JTQ<ET 9 st ST (T Yorrett & A (

SEIE TR
Derfa Gt oSt "fgar
OgfaceT U= )UISNSAl AT o HTI)
DefErERE ST U T AT T gHAT AT € (S -
T FHETES TISAT ,ogUH(

(8.5FgT THEH T Aol il FX ?

. g g

. Fga g
. e =



B GIEET IO

. TR
. THAT H FA1 o U (ATH-TR15 g T HIST)

ST T e ( Basics of Immunology) T4 ST4q |
SATTTHA

—

ST a (Tt TOrTett (FHTL AT st AT Jorrett & S0
QI T HHRFUT TTTOL (S S AT AT ) 30T

T T KA F ST 2

THH I {ET TR ehl TTa<edT i 3l o

DA, oA 9faReT )aThias Sfa<er)

.+ AT BT 8
. offer aTE A B

. Tre-faQradr gt @

O &t 3uTfora/3reaelt wfaReT )srqEeiaia<e)
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