
6lJITW8>6I!)&8: BTWJb6-1Il.JLD&L~~~~LD

(p~IT,rB!5~u51rf1,ffi6D6\S'!J6\516D @6I!)LUULL u@)~u516D t.Sl~!5!]SIT6IT~~!D

6lJ1T(,!gib. @IM6lJ Q6lJ6Yf1cgw!DWib (p~IT6-61lLj!DlT!5 (pLIMLffiGYr LD6I>~cg!5lT(B

Q6lJ6Yf16lJ,rB!5 t.Sl!D@) 14 !]SITGYr&GYr ffi~~~ (p~IT 6-61 ~IMLlLjib. (pLIML&GYr

(p~IT6-61 ~IML,rB!56l.jL61IT (pLIMLu5161IT euuIT@)6I>ib ~!D,rB~ u51!JIT61l!j-wib

6I>ITIT6lJ1TQ6lJ6Yf16lJ(5ib. oOoUIT.Q~UUITl!j-lf,ffilT u51!JIT61l!j-wib !5@),rB!5 !]S~IM!5IMW

6ill(5,rBcg!5lTibt.Sl WITffi cg!5IT,rBQ!5(Blf,@)ib. !]S~IM!5u5161IT ~8i-lf,ffi6Yf16D u51!J1T61l!j-wib

UIT6\516\51 @6iJTUQU(5lf,ffi (pIM!DWIT6D 6lJ6ITIT6-61 ~IMLlLjib. !]S1T!Du~ !]SITLffiGYr

6lJ 6ITIT6- 61 ~IM L,rB!5 t.Sl61ITLj, !5 IM6I>t.Sl !JL 6I!)L U cgUIT61IT!D Q8' ITcgffirf1WIT

Q6lJ6Yf16lJ(5ib. @IM6lJ @!J6!furLIT6lJ~ 6ill(5,rBcg!5lTibt.Sl WIT& t.D61IT, !]S6!fur(B

@6lJ!DIM!D6- Q8'61ITIDJ ~IML6lJ~6D1M6I>. ~!5!D@)UU~6D $IT ,!:51IM6I>ffi~lf,@)

~(51f,l§1JGYr6IT Lj!Dffi6tf16D Q8'61IT IDJ eLl!j-lf,QffiITGYr~ib. Lj!Dffi6Yf16D @IM6lJ

6lJLL6lJl!j-6lJ~IM!5 ~IMLD~~lf, QffilT 6!fur(B !561IT6I!)6iJT6- 8i-!Dd)l 51(5 UIT~ffiITULj

8i-6lJIT ~IMLD~~lf, QffiITGYr~ib. t.D6!fur(Bib Q!51T!DIDJ!5IM6I> 6)!Du(B~~ib

(p~IT,rB!5 QLDLLQ8'ITcgffirf1WIT6lJITffi LDIT!D ~!DLDIT!5 ffiIT6I>ib ~@)ib.

@,rB!5 LDITIDJUIT(BffiGYr, @IM6lJ ~LL6lJLlLDIT 6iJT 6ill(5,rBcg!5lTibt.Sl WIT6iJT

~(B, LDIT(B, LD6lrl1!561IT@6lJ!D6I!)!D6- Q8'61IT!DIML,rB!5 t.Sl61ITLj!5IT61IT6)!Du(Bib.

LD6lrl1!5 61IT Q LDL L ITQ 8' ITcgffirf1WIT ~ GYr6IT ~ 61riIT1M 6lJ ~ 6!fur U !51T§1J ib

Q!5IT!DIDJ!5§1Jlf,@) ~6IT1T ffi6l>lTib. !5@),rB!5 6ill(5,rBcg!5lTibt.Sl6l!)w ~IML,rB!56l.jL61IT

(p 61IT 61 IDJ@)L6\516D 616fu L 8i-6lJ IT 61 1M !5 6lJ 61!)L lLjib . 616fu l!j-6\51(5,rB ~

Q 6lJ 6Yf1U U (B ib @6ITib !5 L 1M L U Lj (,!g If, ffi GYr !5 ffi.Jffi GYr U W61riIT~IM!5~
Q!5ITLffi.J@)ib. (P!56\516D @)L6D 8i-6lJ1M!J~ ~IM6IT~~ ~L!D@)~IMW (Peri-

toneal cavity) 6lJ,rB!5IMLlLjib.

~L!D@)~u516D, ffi6D6\S'!J6DcgLD!DU!JUU6-Q8'61IT!DIMLlLjib 6lJIM!J 8i-!Dd)llf,

QffilT6!furl!j-(5lf,@)ib. ffi6D6\S'!J6\516D!BJIMW,rB~, ~8i-lf,ffi6Yf16D8i-!Dd)l 51(5 LDIT!5ib

61IIM!J ~!5IT6lJ~ ffi6D6\S'!J6D t.Sl~!5 !]SIT6IT~ IM!5 ~IMLlLjib 6lJIM!J 8i-!Dd)l,

t.Sl61ITUIT6D (p~IT6-61 ~IMLlLjib. QLDLLQ8'ITcgffirf1WIT6lJITffi!BJIMW,rB~ t.Sl61IT

@!J6!fur(B ~6D6I>~ 3 LDIT!5ffi.Jffi~lf,@)Ut.Sl61IT(p~IT ~u51rf1WlTffi 6lJ6ITIT6-61u

QU!DIDJ (pLIMLu51L~ ~6lJffi.J@)ib.

ffi6D6\S'!J6D ~8i-lf,ffiGYr 61IM!56lJIMLlLjib. @,rB,!:51IM6I>u516D, ffiITW6-8'6D, 6lJu51!DIDJ

6116\51, FF8'cg6iJTITt.Sl6\51WIT,6lJu51!DIDJucgulTlf,@) ~1f,lWIM6lJ ~6!furLIT@)ib. (p~IT

~ u51rf1ffiGYr t.Sl~!5 !]SIT6IT~IM!5 ~ IML,rB!5 t.Sl61ITLj, @,rB!5 ~ d)l@)d)lffiGYr

LDIM!DlLjib. ~6iJT1T 6D 6lJu51!DIDJ6lJ6\51, ffiITW6-8'6D LD!DIDJib 6lJ1T,rB~ e(56lJ(5Lib

6lJ IM!J Q!51T L IT,rB~ ffiIT61riITU U (B ib. u51ffi ~ ~ffi ~ 6IT6l.j Q!51T !DIDJ!56D

6) !DULLIT 6D !]SITIT cgUIT6D LDITd)lW t.Sl~!5 !]SIT6ITffi.Jffi1M 6IT @ULj(,!glf,ffiGYr

~IMLUU!5IT6D LDct58'LffiITLDITIM6I> cg!]SITW 6)!Du(Bib.

Fasciolahepatica
.~.~
~~';
lii--' ) -'---..-""" .' -"-'.

.../AduhsIivE In th~ ---""""',r~&

/" H~tof1Uan EggsInmzces
Eat~byffiiUl: '\

/

4 \
! . Meta Cercaria .:; ,.: Mil'aCidiUtnl lfrcr ,I ~'.} swnnMi

j9. r '" "G ,
I / .Underwater ,

.egetat~ C'~,.~~o@ /'. "'-. t~~ j~ .../SnalJ
Ct'Jcaria Developmcnt'~- "". :

.. .-- ~--'-,,-- ., " . .') ." \"~. ~<'::i.~.::;~~ 1n~ai! . C ." d
I .;1,'~-,:,.~~~ ';;.:l,~:..(/ ..,J ,J J. .', .",'i'I<I<~""".

~!!5I@)!!5I: Clinical finding ULW 8.15.2

oOoUIT.Q~UUITl!j-lf,ffiIT, UIT.IM§l§lIT61ITl!j-ffilT @IM6lJ Q!5IT!DIDJ!56\516iJTIT6D

6) !DU(B611~ 000 cgU 61cg WIT6\51WIT616fu 6T 6iJTU U (Bib. 8' IT!5IT!J61riIT Q!5 IT!DIDJ

@(5ut.Sl61IT, ~d)l@)d)l 6)~ib @(5lf,ffiIT~. u51ffi ~~ffi ~6IT6ill6D Q!5IT!DIDJ!56D

6) jiJULLIT 6D, cg!]SITW ffi(BIMLDWITffi @(5lf,@)ib (pl!j-6ill6D @!DuLjib 6) !Du(Bib

.~!Jibu ,!:51IM6I>u516D@6ITib ~u51rf1ffiGYr ffi6D6\S'!J6D Q8'61IT IDJ !5ffi.J@)6lJ~6iJTIT6D,
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~W6lJ& (g)])lTtiJ&6!furL!!5I~tfuLDJbWLD~(BuLj <!:p6I!)!D(Laboratory
Diagnosis)

ooocgu61cgWIT6I>IT @6iJTffi.Jffi6Yf161IT Q!5IT!DIDJ!5§1Jlf,@) IMU~~cgWIT6iJTIT6D,

Q ~ If,8' IT If, cg6ITITcg!J U IT!JITIf,1M61'\)6\5161IT 8' If,~ 6lJ ITw,rB!5 LD(5,rB!5IT@)ib.
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OOO(gu8'l(gWIT6\JITGI~uuITIq.ffia>IT6))16iIT @6TTLD LD!bWLD (.YJ~IT !1Lu51ITa><5ffi~

L6lj)!J ffi6TTIT GlU6iITL(g6roIT6iJ 5!@ ~~ a:ffi~ 6lJITw!!>i5LD(!5!!>i5IT~LD.a:rflWITa>

8T~i5LD Gla:WWUULITi5, a:rflWIT6m" (.YJ6lj)!Du516iJ a:6lj)LDffia>ITi5 a>ITWa>!!5Ia>6lj)6TT

!1L61fur@6lJi5IT6iJ @6ilGl6lJITL(B61fur6ID5fl, U!J6ljffi}!D§J 6T6iITU6lj)i5 GlUIT §J

LDffi a> <5 ffi ~ ~ !!516ljW ~ §J 6lJ (g i5 (.YJ ffi ffi) W i5 (B U 4 l!:P6lj) !DW IT ~ LD.

Gli5IT!bWi5~ffi~ ~6TTITffi}u51(!5ffi~LD ~(Ba>6iT a>IT6U)J56lj)La>6iT, u6iIT!)51a>6iT,

LD!bWLD LD61rlli5ITa>6Yfl6iIT LD6\JLD (ga: IT6lJi5IT6iJ ~8T~ i5LD6lj)LlljLD, .mrfl6lj)6m"

i5IT6lJ!Jrfua><5ffi~ UITW8:8T6lJ6lj)i5 i5(Buu§J t.D1a> l!:Pffiffi}wLDIT~LD.

~6iJ)6!lT6Ul6U<DIa:.IT6Tr6TTa6Udtmq.W6iJ)6U

~ L516TTITLUJ- GI~6\.Ju516i5r ~/b6Tr, @@LjJ!)1i> GI):5@ffi/bUULL ibL6!i>LWIT6!IT,

@@uffi/b80 8'lD80&!J6!i>lDuLj ~6!i>LW, ~L£D@)1ffiw£DJ!) ibLL6!i>lDULjffi/b6TTIT@)Ii>.

LGllJlDLaLITL Lj(!gffia>6Tr (GlibIT@)i51: L516TTITLUJ-GI~6\.Ju51615r~ 6lJ6!i>a>LGllJlDL

aLITLIT) ~L6\.J a>615trrLrfua>6TT£DJ!)ibL6!i>LWIT6tJT@6!i>6U 6lJUJ-6lJlD£DWIi> e6i5rw

.!iI-j6\.J6U{!)J.!iI-jib£D@)alD£DuLL eL(BwULj/b6Tr GI~IT61IirrL Lj(!gffia>6Tr.

2.

3. oooaulFlaWIT6UITGI~uUITUJ-ffi/bIT, oOoaUlflaWIT6UIT6!i>~~IT6i5rUJ-/bITLj(!gffi/b6Tr UIJ6l.I

6lJib£D@)80/bIT!J6mITlDrT/bffi@@UU~ ~(B/b6Tr, /brT6\.J):56!i>L/b6Tr,):5~6!i>ib lD£D!J}J1i>

~IT~ ibIT6lJlJrfu/b6Tr~Ii>.

~6UITL(B615trr6trnfu.6Tr, /b6\.J6U1J6\.Ji51ffi6UI~, L51~ibJ:51T6TTrfu1b6Tfl~ ibrfu1b80

Bin.UJ-W6!i)6lJ.oooau. GI~UJ-80/b1T oooau.6!i>~~IT615rtq..1bITLj(!gffi1b6Tfl6i5r ~IT£DW

aulFlaWrT6!i>6UIfI6iu 6T6tJTW(BIi>. u51/b ~i51/b .!iI-j6TT6Ul6\.JLj(!g80/b6Tr GlibIT£DW

Gl8'WibrT6\.J, L51~ib ):5rT6TTrfu/b6!f16\>):5rTr'r aUrT6i5rJ!) ~6!i>lDULj/b6Tr aibrT6i5r!D1

lDc@8'L/blTlDrT6!i>6U6J"£Du(Bli>.

(!PL6!I>L/b61rlD6I)~ ~ uOO:8'lTib6!i>6m"e!fJ6'JIba>61IirrLJDlib6\.J~.4.
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~~!b1wlTwlb 8.16

W!61rAWIT (g a:-IT6\51wlb

{W!61rAWIT6-16'io LJ6tIT!!51!!)ITLITU 4~ (g!!)ITW~ G))~IT !i>WJ)

.~

6lJ@>ULJ : Gla=-GTuLLlTLin.q.wIT

L516YTITLt.q.<OI~Efuu516iIT ~GTu -t!Pli>.i1w U6D1ITLJ8>6IT

@6/5)61.1 ~ffi£lwillIT ffi ~§JGlffi~tbL518>6rf16iIT @>L6\5l6D ffiIT6(fOTuu(Btb

8L(B6ifunxmftwIT@)tb.@6lJ!b!J516iIT 6lJITJ:j?ffi6/5)ffiarw!b.#1uS16D 8<5 ~6/5)6U ~6/5),rD

~61fur(B. ~~IT,rt~ ~uS1rf1 ~§JGlffi~tbL51ffi6rf16D ffiIT6(fOTUU(Btb, ~rf1~ITffi

UIT6\5l6\5l @61ITuGlU<5ffiffitb @6/5)LUULL 6lS1<5,rt~~ITtbL5luS16D ~6/5)LGlUWtb.

61.1ITJ:j?ffi 6/5)ffi ar W !b .#1 ill 6/5),rD~ ffi ill IT61IT§J . ~ ~ GI ffi ~ tb U !b!D6/5) 61.1 ,

~§JGffi~tbt.51 ffi6iT @ULJ~ffiffi6rf16i5r @6/5)LUULL 6lS1<5.d:>~~ITtbt.51WIT@)tb.

~~IT,rt~ ~ uS1rf1ffi6iT ~L 6D ffi61furufuffi~ L6i5r ~6D 6U§J @6D6UITill6D

@p"Lt.q-~~ @61ITuGU<5ffiffi ~WULJffi6iT ~L6D ~~6lJ§Jtb ffiIT6(fOTUU(Btb.

(UIT6\5l~B'ITuS1ffi) G~6rf16lJIT 61IT 6h>~ffiITG6Uffi6h> (~6/5)6U ) ~61fur(B. .#16U6lJ!b!J516D

@6D6UITillIT~tb @<5ffiffi6UITtb. 86i5r IDJ ~B'IT,rt~ ~ill6D ~~IT6D ffiIT6(fOTUU(Btb.

@6D6UITill~tb @<5ffi@)tb. ~6(fOT6\.j UIT6/5)~ £l6/5)LWIT§J. lJ!!6ITf1WIT~B'IT6\5lwtb,

lJ!!6ITf1WIT B' IT~ ~ 61IT L L IT 6T 61IT @ <5 ~ ffi£1W @61ITrfuffi6iT ill 6ITf1 ~ 6ITf16D

t.q-6ITf1WIT.#16h>~~IT6/5)W 6J!bu(B~§J£l6i5r!D61IT. lJ!!.~B'IT6\5lw~~61ITIT6D 6J!bu(Btb

G~IT!bw~6D u6i5r!J51 @6/5)!D8:.#1uLJ~ G~IT!bw 6T6i5rWtb,

lJ!!.B'IT~~61ITLLIT6lS161ITIT6D6J!bu(Btb G~IT!bw illITL(B @6/5)!D8:.#1 LJ~ <OI~IT!bw

~~ITti.J 6T6i5rw ~6/5)WffiffiuU(Btb.

):!)ITLITl~LJ~615I6iIT t!Pli>.i1w U6D1ITLJ8>6IT

~ITLITULJ~, u5)ffi8: .#1ffiffi6UIT61IT 6lJITJ:j?ffi6/5)ffi8: arw!b.#16/5)w ~6/5)LW~.

~6(fOT6\.jUUIT6/5)~ £l6/5)LWIT §J. 86i5r IDJ ~6D6U§J ~~!b@) ~ill !bULL

6lS1<5,rt ~ ~ ITtb L5lffi6rf16D 6U ITIT61.1ITffi ffi6iT 6lJ6IT <5 tb. ~ ~ IT,rt~ L.j~ ffiffi6iT

~6(fOT 6/5)61.1 Gill6D 6\5lw ~ ~IT 6D e!:P6Utb ~we ar£l6i5r!D61IT. ~IT LITUL.j~

G~ITLITB'rfu£l6\5l ~UIT6i5rW U6U ffi61furLrfuffi6ITIT6D ~61IT§J. ~~6D ffi61furLtb

~6/5)6U ~6D6U§J 6h>~ffiITG6Uffi6h>. @~6D .#1,rDUUIT61IT ~6/5)illUL.jffi6iT ~6iT6IT61IT.

~6/5)61.1 ~!J51e.#1ffi 6iT 6T61ITUU(Btb. .#16U @61ITrfuffi6rf16D ~!J51 e.#1ffi6rf16D

GffiIT ffi£lffi6iT ~ 6iT6IT61IT. ~6lJ!b!DIT 6D @)L6\5l6i5r ar6lJITffi6/5)6ITU t.51t.q-~~ffi

GffiIT6iT~tb. 6h>~ffiIT6Uffi6h> ill!b!D ~L!b ffi61furLrfuffi6Yr ~<56lJIT @)u5)LillITffi
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~/

~615flWIT <88'IT60Iww

u6&rJD1 GI~IT!bIDJ~~ffi~ ~6rTIT ffi1u5\(!5$~IT6\) ~615)8'- ~(!f?6lJ~Lb 615)u(gUIT6&r!D

.,<}j615)LDULjffi 6rTIT6\) !Bl!JLbL5lu5\(!5 ffi~Lb. @~~615) ffiW !Bl615)6\)ffi~ (gJDITWUL.L

@615)!D80<!f1(Measly pork) 6T6<ITUUCBLb. LD6!IT1~6&r @~~615)ffiW @615)!D80<!f1615)W

i?L6niITL~Lb e!:P6&rIDJ LDIT~ffiJffi~ffi~6IT Lj(!f? 6lJ6rTIT80<!f1 .,<}j615)L$~6J51CBLb.

25 6lJ(!5LffiJffi6IT 6lJ615)!J @uLj(!f? 6lJIT19ffiBin.Lq-w~.

cg!!)rTlU ~ JD1~ JD1ffi6Tr

i?L6IT6rT~. JDITLITULj(!f?6J516&r i?LL!bffi6niITLffiJffi6IT Ljcg!JITffi6rTITLq-L. 6T6<ITUUCBLb.

ffi(!f?~~U u~~u5\~6IT6rT ffi6niITLffiJffi6IT ~~IT80<!f1 .,<}j615)LWIT~ ffi6niITLffiJffi6IT

~~Lb. LD~~u5\~6IT6rT ffi6niITLffiJffi6IT UIT6\) ~~IT80<!f1 .,<}j615)L$~ ffi6niITLffiJffi6IT.

@ IDJ~ u5\~6IT 6rT ffi6niITLffiJffi6IT ~ L.615)Lffi 615)6rTffi GlffilT 6niITL ~ ~IT$~
Lj(g!JITffi16rTITL.Lq-L.~~Lb.

~6!516\)

Glu(!5LbulT~Lb @ULj(!f?ffiffi6Yf16&r GI~IT!b IDJ~6I516<ITIT6\) <!f1JD1~6rT6lj

~Gl8'-6rTffirf1wLb @(!5ffi~Lb. u6\)(!5ffi~ ~Lb~6IT @uLj(!f? @(!5uu~ GI~rf1WIT~.

<!f16\)(!5ffi~ 6lJu5\!bJD16\> 6lJ6I511l.jLb, u<!f1 6lJ6I511l.jLb, <!f16\)8'-LDwLb (gu~1l.jLb,

LD6\)~ffiffi~Lb LDITJD1LDITJD1 @(I5ffi@)Lb.

~1i.J6lJa; a;6ii'IITL JD1!!>6\>

LD6!IT1~ LD6\) ~~ 6\> ~ L. 615)L ffi 6IT !Bl !JLbL5l W Lj cg!J ITffi16rTITL.Lq-L.

@(!5UU 615)~ ffi ffi 6niIT L JD1~ 6\). 6ffi (g ffiIT6\) ffi ffi 6ffi ~ (!f?6lJ ~ Lb 6T CBffi ffi U

U L cg6lJ 6niITCBLb. 2 0 .,<}jLq- JI, 6rT~ 6IT6rT Lj(!f? 615)6lJ LD(!5 $ ~6OT e!:P 6\) Lb

JI,ffiffi16J51L6\)ITLb. ~6<ITIT 6\> 3 u51J) !Bl6rT~6IT6rT 6ffi(gffiIT6\)ffi6ffi ~L6I51WJ6IT

~ffiJffi1 ~(!5$~ J)6niITCBLb ~(!f? Lj(!f?615)6lJ i?L(!56lJITffi~Lb.

LD6\)~~6I51(!5$~, ~L.615)Lffi615)6rT, u51~~~6\) LD!bIDJLb 6lI"19uLq-~6\)

~615)!Dffi6Yf16rTIT6\) L5lrf1~GI~CBffiffi6\)ITLb. LD6\)~~6\) ~~IT$~ ffi6niITLffiJffi6IT

@(!5u U ~ GI~ rf1W6lJ$ ~ IT6\) .,<}j6niIT L ~ 196\>ffi6Yf16&r ffi1615)6rTffi6Yf16&r

6T6niIT6i5lITlffi615)ffi615)wffi GlffilT6niITCB JDITLITULj(!f?6J516&r @6<ITLb .,<}jJD1wuuCBLb.

I!!!6!IT1WIT<!f16ffi cgJDITW ffi6niITL JD16lJ~!b~ ~!JLb (g8'-IT~ 615)6<ITu5\6\) LD615)!D~ffi

@!J~~ .,<}j@P.J~!JL.<!f1 (g8'-IT~615)6<IT uw6&ruCB~~uuCBLb.

<D1ffiIT ffilfJ

Scolex

(pL6!51L ~6!51LW ffi6!5nTUE.Jffi6IT

uLLb 8.16.1 I!!!6!IT1WITcg8'-IT6I51wLb

~wJD6I!)a;uSl6\>a;ITrnITuuCBLb~LLb Geographic distribution

U6&rJD1ffi6IT 6lJ6rTITffiffiuuCBLb JDITCBffi6IT LDJDIDJLbarffiIT~IT!JLb (gLDIT8'-LDITffi

@(!5~~6\), u6&rJD1 @615)!D80~ 8'-rf1WITffi 8'-615)LDffiffiUULITLD~Lb, (gLD~Lb

U80615)8'-WITffi6ljLb i?L6niIT6mITffiBin.Lq-w U~~ffi6Yf16\) I!!!6!IT1WIT(g8'-IT6I51wLb GI~IT!bIDJ

ffiIT6mITuuCBLb. @6\)~~6&r, .,<}jGlLDrf1ffiffiIT,~uUlrf1ffiffiIT, GI~6&rffi119ffi~ ~<!f1WIT,

~$~w ~615)6mITffi ffi6niITLLb ~ffi1w JDITCBffi6Yf16\>@615)6lJ u!J6J511l.j6IT6rT6<IT.

6lJITW8:.6I!)a;Bo BT!9JD~1l.jLb a;L~~~~Lb

~~IT$~ JDITLITULj(!f? 10 .,<}jLq-JI,6rT~6IT6rT~. .,<}j615)6lJLD6!IT1~ ~IDJ

~L6I516\) ffiIT6mITUUCBLb. LD6!IT1~ LD6\)~(g~ITCB ~L.615)L1l.j6IT6rT ~~IT$~

ffi6niITLffiJffi6IT Gl6lJ6Yf1(gw!b!DuuCBLb. u6&rJD1ffi6IT, LD6\)~~6<ITIT6\) .,<}jar~~LD615)L$~

i?L6mIT 6ljGlUIT (!56IT ffi 615)6rT i?L 6niITu~ 6&r e!:P6\)Lb ~L. 615)Lffi 6IT , U 6&rJD1u5\6&r

i?L L ~ ffi ~ 6IT GI 8'- 6\) ffi16&r!D6<IT. ~ L. 615)L u5\ 6151(!5 $ ~ GI 6lJ 6Yf16lJ (!5 Lb

~6&r(g ffiIT6ffioooUlWIT Lj(!f? @!J ~~~~6&r e!:P6\)Lb ~615)8'-ffi~ffi~Lb LD!b!D

~arffiffi~ffi~Lb Gl8'-6&rW .,<}jffiJ~ ~6ffiLq-Gl8'-ITffi6ffi i?Lu5\rf1ffi6rTITffi @!J6niITCB,

e!:P6OTIDJ LDIT~ffiJffi~ffi~6IT 6lJ6rTIT80~ .,<}j615)L1l.jLb..,<}j~ffiLDIT6<IT Lj(!f?ffiffi6rTIT6\>
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~6iuLq- <DI8'-ITcga;IT6'I15'I6iu

LD6\)~ (g~ ITCB Gl6lJ6Yf1(gwIDJLb ~L. 615)Lffi6IT, ffiIT6\>JD615)Lffi6IT,u6&rJD1

LD6!IT1~6&r @6lJIT ffi~6IT @615)191l.jLb (gUIT~ ~6ffiLq- Gl8'-ITffi6ffi 6\)ITIT6lJIT6lJITffi

GI 6lJ 6Yf16lJ (!5 Lb . @$ ~ 6\) IT IT6lJ IT6lJ IT6\) 6) ,lb U CB Lb (g JD ITW ~ GI~ IT,lb IDJ

~6ffiLq- Gl8'-IT(gffiITW6ffi 6T6<ITuuCBLb.

LD6!IT1~ 6!IT16151(!5$ ~ LD6!IT1~ WJ ffi ~ IE.19 ffiffi6niITL @(!5 6lJ~ ffi6Yf16\)

GI ~ IT,lb IDJ ~ 6\) JD 615)L GI U IDJ Lb . (1 ) I!!!6!IT1W IT cg 8'- IT6151W Lb ~ L.615)L ffi 6IT

LD6\)6lJITu5\6I51(!5$~ (gJDrf1615)LWITffi 6lJITwffi~80 Gl8'-6\)~~6\> (2) .,<}jar~~LDIT6<IT

615)ffiffi6IT, i?L6mIT6ljffi6IT e!:P6\)Lb ffiL~l1)uuCB~6\). (3) i?LL~ffi~6IT ~~IT$~

ffi6niITUf.Jffi6IT, 6lJIT$~ .,<}j6\)6\)~ L5l6&r(g6<ITITffiffi1w .,<}j615)6\)u5\Wffiffi~~6<ITIT6\).

@!Ju615)uffi~6IT ~L.615)Lffi6IT Gl8'-6\)~Lb. (4) .,<}jar~~LDIT6<IT JI,615)!J

.,<}j(!5$~6lJ~6<ITIT~Lb, ar~~ffirf1ffiffiUULIT ~ ffi~6ljffi6IT ;-!JLDITffi uw6&ruCB~~

6J51615)6rT6J51~~ ffiITWffiJD1ffi615)6rT i?L6niITu~IT~Lb GI~IT !bIDJ~6\) 6) ,lbuL6\)ITLb.
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Ii!!6iIT1WIT~8'IT6I5)wt.b #!6fuI.!:}-8'ITa;6fu ~6!5)8'a;6YA6U 6}J6YT(!5t.b~UIT§J uSIa;

@) 6!5)JD6}JIT61IT ~ J!51@)J!51a; 6IT ~ ~ IT6iITIDJt.b . a; 61fura; 6YA6U Bin.L #!6fu L

a;IT6imTUu(8t.b. @!t~ Bin.(8a;6IT a;61fur6!rnflW6IT6YT L516iIT a;61fur ~6!5)JDu5l6U

LD!bIDJt.b 6illW1~~6!5)!J 151rfl!t§J ~~61ITIT6U UITIT6!5)6}J @wu4 6)!bu(8t.b. uSIa;

~~a;LDITa; <DI~IT!bIDJ~6U 6)!bu(8t.b ~UIT§J ~6!5)8'a;6YA6U #!6fuI.!:}-8'ITIi,a;6fu

~~a;LDIT a; Ii, a;IT6imTUu(8t.b. ,ID!Jt.b4 LD61furL6\Jt.b ~IT li,a;uu(8t.b~UIT §J <DIa;ITl.!:}-w

6ill6!5)6YT6lja;6IT 6) JDu(8t.b.

61£16-6ID8'

JBlIi, ~ 6\J IT8' 6!5)LD(8 , 151!JIT~ @)6}JIT6iITL6U LD(!5!t §J a; 6IT LD6iIT1~

Ii!!6iIT1WIT#!6!5) 6ru a; L (8u (8~§J t.b 151!JIT~ @) 6}JIT6iITL 6U 6fu ~ a; IT6\J Ii, 6!5)6ru

&Ii, @) 6}J ~ W t.b a; 61furufu a; 6!5)6YT ~W1 ~ §J lIP ~ IT!t ~ a; 61furufu a; 6IT

<DI6}J6YA6}J(!5 6}J6!5)~ III t.b ~ (8 ~ §J JBI IDJ ~§J t.b #! JD!t ~ LD(!5!t ~ IT@)t.b.

§l6fuI.!:}-<DI8'IT~a;IT§I6fu ~,IDITIiJIi,@)t.b @§J ,ID6U6\J LD@!t~IT@)t.b.

~<Bu4 (!P6IDJD

u6iIT J!51 @6!5)JD6-#!, LDITLI.!:}-6!5)JD6-#! '~:!l~1W6}JJDJ!51JDa;ITa; <DIa;IT6U6\JUU(8t.b

~UIT §J a;LLITWLDIT61IT#!6\J 8'LL~LLrfua;6!5)6YTu L516iITU!bJD 6!5)6}JUu~6iIT (y>6\Jt.b

@6!5)~ ~(8~§J6illL6\JITt.b. LD6iIT1~6iIT16U ~8'IT~6!5)61IT (y>6\Jt.b a;61furLJ!51!t§J

LD(!5!t §J a; 6IT (y> 6\J t.b lIP ~ 6!5)LDW ITa; &Ii,6ill (8 6}J~ JD@) lIP lU!b #! a; 6IT

6T<BIi, a; UU (8.$16iITJD61IT. @ IDJ~lUIT a;, <DIUIT§J /Ji-a;IT!JIT!Jt.b, <DIUIT@6YTIT~ IT!J

lIP6iIT~61IT!bJDt.b,<DIUIT§J /Ji-a;IT~IT!JIi, a;6U6ill @6}JJDJ!516iIT(y>6\Jt.b ~,IDIT6!5)wli,

a;L(8uu(8~~6\JITt.b.

!BI6!f)6IIT6ISlGU Gils;IT6Ynm' <:6U61Iimq.W6!f)6U

~ li!!611f1wrr~B'1T6151u.1I.D,QB'6iIJcgUTL 8L(b'6Oirr61rnf1wrr~. ~ 11!!6IIfIwIT/A;fu, ~UT

QB'r'rcgffirT#l6iu 6T@JLD cg,mrT6tnWLD611f1I3)611f1GU6))"bu(b'~~ffi1JD\'9.I' LD611f1I3)6iIT@6tnL

!516tn6\) LD)"b!!)JLD@LU;ULLLDrT6iIT6UI(!90cgl3)rTLDL5}WrTLD.

(!P~r'r !Lu51If1 LD611f113) @)L6I51tfu I1!!611f1WrT#l6iu6tn6T\) 6))"bU(b'~\'9.ILD. @6TTLD Lu51r'r

!516tn6\), 13)6tnB', @(!9l3)wlO !!i!Tll>y LD6OirrL6UlO @GU)"b.(!51tfu6T1S16iuI!}-QB'frcgffirT6T1S16iu

6))"bu(B~~.

!518;cg6\)rT B'6tnLD(b' LD)"b!!)JLD L5}!J'~@jWrT6iITLrTtfu LD(!90\'9.1ffisYr #lffi1<f6tnB'8;ffirT ffi

uw6iITu(B~l3)uu(Bffi16iITJD\'9.I'

QUrT(!96TTrTl3)!J'IT (!P6iIT(g6iIT)"b!!)JLD, QUrT~ /Ji-ffirTl3)!J'rTLDQUrT~ ,m6\)8;ffitfu6UI @6tnGU

@0<:!!iIT6tnW l3)(b'uul3))"b@) L61ffi<f #lJD013) GUW1 (!p6tnJDffi6TTrT@)LD.

2.

3.

4.
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~~~WITwlb 8.17

(g B:»615lITl!}-LIT ~EfuL51B:»61IT 6iu

~ffi6ITrt.q.-UT6T 6ITr!D ~urf16!ITtb r-r:6iuLffi6IT ~UIT 6ITr!D kJ,~6jj)a:ffi6jj)61T 8;

<O)ffiIT615uTL~. @!51f> r-r:6iuLffi6IT 6lJLLLDITffi~ 6lJIT, (pL6jj)L 6lJt.q.-6lJ~~~ 6\)IT,

$61TLDITffi~6lJIT @Q58;@)tb. @6jj)6lJ ~Q5tbLjIf>6U (p6jj)!DuS'I6U (Budding)-\

@6!IT61JIQ5~~ <O)a:wll..jtb. ~Q5tbLjffi6IT <O)UIT~6lJrr ffi If>rrw <O)a:6U6\516U @Q5!5@.J

L5Irf1!5~ 61JICBtb. 8'l6\.) a:LDwrfuffi6'ffl6U ~6jj)6lJ If>rrw <O)a:6U6\516U eLt.q.-ll..jtb

@Q58;ffi6\)rrtb. ~uut.q.- eLt.q.-uS'IQ58;@)tb ~urr @.J ffi6jj)L8'l ~Q5tbLj $61TLDrrffi6l.Jtb

@Q58;@) tb ~ U rr~ r-r:6iu CB <0)a: 6U ffi 6IT L61ffi $ 61TLDrr ffi 8; ffi rr 6(j(ITU U CBtb.

@!5!:516jj)6\.)8;@) @, ~LIT6jj)LD96\51wtb 6T6ITrIDJ <O)UWIT. @, ~LIT 6jj)LD96\51w~6jj)1f>

~615uTCB U615uTW!lJtb r-r:6iuLCB8;@), r-r:6iuL ~urr6ITr!D ffirr61Trr6ITr 6T6ITrIDJ <O)UWIT.

ffirr6ITrt.q.-Lrr61JI6U !:516jj)!Dw 8'l!b £!5l6!ITrfuffi6IT (Species) ~615uTCB. ~6jj)6lJffi6'ffl6U,

~ ~ ffi LDrr ffi 9 0 a: If>6Jf If>tb ffi IT6ITrt.q.-L IT ~ 6U L5I ffi 6ITr6iu LD6Of)If>6Of)6U

~)1)rrw~ <O)lf>rr!b6jj)!D 6) !buCB ~~ffi16ITr !D~.

~ffi615uTt.q.-Lrr ~6UL5I ffi6ITr6iu ~L6U 6lJrrti? a:rr If>rr!J6(j(IT ~uS'Irf1WITffi 6lJrrw,

@)L6U LD!bIDJtb, <O)U615uTI%"crfl6ITrL5I!DULjIDJUL5I6U 6lJrrti?ffi1!D~. ~L6\516ITr ~)1)rrw

6T~ITuLj~ 1f>6ITr6jj)LDll..jtb, UIT~ffirruLj !:516jj)6\)ffi~tb @)6jj)!D!5~ ffirr6(j(ITuuCBtb

~)1)!Jrfuffi6'ffl6U, ~~ 6lJrrl!::!?tb U@)~uS'I§2Jtb, ~L6\516U LD!b!D U@)~ffi6'ffl§2Jtb

~)1)rrw~<O)lf>rr!b6jj)!D 6)!buCB~~ffi1!D~.

~ ffi 615uTt.q.-L rr ~ 6U L5I ffi 6ITr 6ffi <0)LD6\51 !51f> <0)a: 6U 8T 6lJ Q5 6jj) L W ,

~6jj)!DuS'I6U6\)rrlf> (pL6jj)L 6lJt.q.-6lJ(p6IT61T eQ5 r-r:6iuL. @~ ~L6\516U 6lJ61TQ5tb

~ U rr@.Jtb, LD!bIDJtb 6lJ61TITif 8'l W!ILffi~~6U 6lJ61TQ5tb ~ U rr~ tb L5I!Jrr6(j(IT

6lJIT Il..j @)6jj)!D!5 ~ Q5!51f> rr 6U, @, ~ L IT6jj) LD9 6\51 W tb ~ 615uTCB U 615uTW!lJ tb.

W!ILffi~~6U 6lJ61TIT6J:!,LCBtb<O)UITQ56ITffi6IT @)6jj)!D6lJrrffi @Q5!5lf>rr§2Jtb, ~~lf>rrCB

8in.L 6lJ61TIT ~~6(j(IT !:516jj)6\.) 26 °C ~ffi @Q5!5lf>rr§2Jtb @~ If>t.q.-~If>8T6lJIT

~6jj)LW ffi161TIT6jj)LD~Lrr6iu~urrIT ~615uTCB U615uTW!lJtb. <O)UU~LIT6ITr ~6iT61T

W!ILffi~~6U @Q5!5~ LDrr!b£!5l 61JI6\)rfu@) W!I$IT ~!J6lJ~~6U 37°C uS'I6U

6lJ 61T IT8;@) tb ~ U rr ~ ~ ffi 615uTt.q.-L rr ~ 6U L5I ffi 6ITr 6iu 6lJ 6jj) 61T!5If>, $ 615uT L

@61TrfuffiQ50:P6jj)6!IT @)wrr6jj)w~ (Germ tube) ~lf>rr!bIDJ61JI8;@)tb.~ffi615uTt.q.-Lrr

rr 6U L5I ffi 6ITr 6iu 6Y'6I6ITr r-r:6iu L <0) a: 6U ffi ~ tb, @, ~ L IT6jj) LD 9 6\51 W (p tb ffi1!Jrr tb

a:rrw(:y::LCB 1f>6\516U ffi1!JITtb urr 6Y'6It.q.-6U~ffi8; ffirr6(j(ITuuCBtb.

a:rru!JrrL <O)L8;6iuL~!Jrr6iu ~ffirrrf1§2Jtb, @!J ~If> ~ffirrrf1@,1Jtb ~ffi615uTt.q.-Lrr

~ 6U L5Iffi 6ITr6iu )1)6ITr!Drr ffi 6lJ 61TQ5 tb . LD!b !D W!I L: ffi~ ~ §2J tb 6lJ 61TQ5 tb
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~61IT6if>LDffi6Yr,ffiITIT(gUIT6if>~L(giJL(8ffi6if>6IT :?LLffiliJffiluu§] LD,IDWLbQJ])IT@8:.ffi8:

Q 8' W6lJ§], \H,rflLUIT6if>6lJ8: cFl6if>~ 8:.ffiIT~ u 6OiITy @6if>6lJ LUIT6if>6lJ6if>LUll.jLb

QffiIT6OiIT(8 (gffi6OiITl1]-LIT ~wL51 ffi61IT6iu6if>6T\) LD,ID)D (gffi6OiITl1]-LIT61516\51(5$§]

(g 6lJ w U (8 !t ~ 6\)fT Lb . U IT8:. ~ ,rLU IT6151,ID @) 6T @ iJ IT ffi Q 8' LU W U (8 Lb

~61ITl1]-UULUfTL\J-8:.6iu(antibacterial antibiotics) ffiIT61ITl1]-LIT~wL51 ffi61IT6iu8:.@)

6T@iJITffi Q8'LUWULIT §]. (gffi6OiITl1]-LIT .J).jwL518:.ffi61IT6iu (pLUW, ffil6lIT1u61ITJ]5l,

LD,IDWLb 8i-6OiITQL6\51 ~ffilLU6lJ,ID J]5lw (gJ])ITw!t Q~IT,IDW :?L6OiITLIT8:.@)tb.

~ (g LIT 6if>LDcF16\51LUIT

ULLb 8.17-1

FF6iu(8 Q8'Wffi6Yr

LD(5~§]6lJ Q6lJorfluUIT(B (Clinical manifestations)

(g~ITW LD,IDWtb 8'6Yf18:8'6iJ6J5I6i.J (gffi6'lliITl1]-LITGI~IT,IDW

(g~ITW Y)DUUiJuy (Superficial) (gffi6OiITl1]-LIT G'I~IT,IDW 8'IT~IT!7615iIT

LD6lIT1~ rfIL!t@gwtb (g~ IT61ITW tb . £ H?ffi6OiITL 6if>6lJ (g ffi6OiITl1]-L IT (gJ]) ITw!t

G'I~IT,IDJ]5l,ID@)(gLDgwLb ~rfu@) 6lJiJ6lJ6if>,y;?8:.@)Lb ffiITiJ6m5flffi6ITlTffi(risk factors)
ffi(5~uu(8 ffil61IT)D61IT. .J).j6if>6lJLUIT6lJ61IT : 6Tu51L6iu (gJ])ITW, ffiITUU ffiIT6\)Lb,

ft>rfltl?J6tj (gJ])ITW, u51ffi8:. @)6if»D$~ .J).jW6\)§] u51ffi .J).j@ffi 6lJLU§], @)(8Lbu8:.

ffiL(8UUIT(8 LDIT!t@6if>iJffi6Yr 8'ITuL51(8~w LD,IDWtb ffiITLUrfuffi6Yr ~@)Lb.

6lJ ITu51w 6) ,IDU (8 tb 8' 6Yf18:8' 6\J 6tj G'lLD61IT U LIT 6tj J]) IT8:.ffilgwtb,

:?L~(8 ffi6Yf1gwtb U W !M!!61ITffi6Yf1gwtb LD,IDWtb (gLDW 6lJITwuu@)@u51gwLb

ffi IT 615iIT U U (8 tb . @$ ~ G'l6lJ 6Yr 6if> 6IT LUIT 61IT U L IT 6151w 6T U L51 !t ~6\51LU W

G'l8'Wffi~tb, FF6iu(8 G'l8'Wffi ~tb, ~ (gLIT 6if>LD~ 6\51LUIT6tjLb ffi IT615iITuu(8tb.

6lJ IT. u51w 6) ,IDU (8 tb 8' 6Yf18: 8' 6\J 6tj G'lLD 61ITU L IT6tj AID S (g J]) ITW ffi 6Yf1w

(g~IT61ITWtb.

(gffi6OiITl1]-LIT.J).jwL51ffi61IT6iu Qu6OiIT ffi6Yf161IT L51)DuywuL51w !M!!(8(56151

ffi(5 6lJ ITLi.J .J).j,y;?,IDcF1 LD,IDW Lb L51)DU Y :?LW U Y .J).j,y;?,IDcF1 ~ffilLU 6lJ ,ID6if>)D

:?L6OiITLIT8:.@)Lb. @$ (gJ])ITw!t G'I~IT,IDW6if>LLU6lJITffi~8:.@)6Trfl8:8'W, .J).jrfluy

LD,IDWLb L51)DuywuL51w Q6lJ6OiITfficF16tj :?L6OiITLIT@)tb. @§] .J).j6\J6151L!t@W

6lJ IT<.!1?Lb @ LUW U IT61IT :?Lu51rfIffi 6Yf161IT ~ 61IT6if>LD6if>ll.jLb, .J).j6\J 6151L !t@61IT

.J).ju516\)!t~61IT6if>LDll.jtb LD,IDWtb 8i-iJuYffi6if>6ITll.jLb UIT@8:.@)tb .J).jW6\)§] LDIT,IDWLb.
ULLb 8.17-2

(gffi6OiITl1]-LIT(g~IT 6if>6\) !M!!(8(56151 FFiJLDIT61IT G'l6lJ§]Q6lJ§]UUIT61IT :?LLW

U@)@ffi6ITIT61IT .J).j8:.@)6Yr (axilla), @(8uy Q~IT6if>L (g8'(5u51Ltb (groin)

LD,IDWtb :?LLffiIT(5u51L LDl1]-UYffi6Yr (gluteal folds) (p~6\51LU6lJ,IDJ]5lW

(gJ])ITll.j6OiITLIT8:.@)Lb. .J).j$~ @Lrfuffi6Yr cFl6lJUUITffi6tjtb, FFiJLDITffi6tjtb, ~$~

QffiITUY6ITrfuffi6if>6IT :?L6if>LLU~ITffi6tjtb ffiIT615iITuu(8ffil61IT)D61IT 61fL(8 (g6lJ6if>6\)

G'l8'WU6lJIT ffi~8:.@)tb, ffiITWffiJ]5l, W61IT @6lJ,ID6if»D8:. 6if>ffiLUIT6YrU6lJITffi~8:.@)tb

6151iJW @(88:.@)ffi6Yf1W @$cgJ])ITw!t G'I~IT,IDW 6),IDu (8ffil)D§]. ffi IT61ITl1]-L IT

~wL51 ffi61IT6iu J])ffi!t6if>~ll.jLb, J])ffi @(8 8:.@)ffi6Yf1W Q~IT,ID6if>)Dll.jLb :?L6OiITLIT8:.ffil

J])ffi8:8i-,IDW (onych omycos is ) 8:.@)8:. ffiITiJ615iITLDITffil)D§]. J])ffi8:8i-,ID!J5lW J])ffi!t@61IT

LDl1]-UYffi6Yf1W cFl6lJ$~ ~l1]-uyLb, u51@)$~ 6lJ6\51ll.jtb ffiIT615iITuu(8Lb.

!2-L6i.J LD6'IIiITL6\)tb 8'fTlTJi;~ G:a;6'IIiITl1]-LITGI~IT,IDW :

(g~ITIiJ~ (g~ IT!D)D 6lJ6if>ffi

:?LL6\5161IT UIT §]ffiITUY G'l8'LU6\)6if>LD6tjffi6Yr (Mechanisms) @)6if»D6tj

UL(86Yr6IT .J).jW6\)§] (gJ])ITw!t ~(8uy ,r:Bl6if>6\)ffi6Yr@)6if>)D6tju(8 !t~UUL(86Yr6IT

(Immunity supressed) (gJ])iJrfuffi6Yf1W (gffi6OiITl1]-LIT ~wL51ffi61IT6iu cgJ])ITw!t

G'I~IT,ID6if»D 6) ,IDu(8 !t§]tb. (gffi6OiITl1]-LIT J])W6\) ~ (giJIT8:.ffilLULDIT61IT, (g~IT W

LD,IDWLb FFiJLDIT61IT u@)@u51w @(58:.@)Lb. (gffi6OiITl1]-LIT 8'6Yf18: 8'6\J6tjffi6Yf1W

(gJ])ITw~ G'I~IT,IDW :?L6OiITLIT8:.@)Lb (gUIT§] .J).j~,ID@) 8'6Yf18:8'6\J6tj G'lLD61IT

ULIT6tj (Thrush) (gJ])ITW 6T61ITW G'I~LUIT. @6\J6lJ6if>ffi G'I~IT,IDW

U6\)6lJ6if>ffiffi6Yf1W ffiIT615iITUU(8tb. G'lu6OiIT6m5fl61IT L51)Duy :?LwuL51w (gJ])ITw!t

Q~IT,IDW ffiIT615iITuu(BLb (gUIT§] .J).j~,ID@) L51)Duywuy .J).j,y;?,IDcF16T61ITWLb

.J).jW6\)§] L51)DuY)Duy G'lLD61IT ULIT6tj 6T61ITW G'lULUIT. ffiITUU8:. ffiIT6\)!t@W

Q U 6OiITffi 6Yr .J).j@ffiLDITffi U IT@8:.ffiuu(8ffil)DITITffi 6Yr. G'l6lJ 6OiIT6if>LDLUIT61IT

.J).jLIT!t@LUIT61ITfficF16tj:?L6OiITLITffil)D§]. @$~ fficF1615161IT.J).ju516\)ffiITiJ!t ~61IT6if>LD

5.28:.@)Lb £(g,y;? ffilT615iITUU(8tb. @6OiIT(g615iITIT8:.ffilu51wUITIT!t~ITW ~H?Q8'wgwtb

FF6iuL G'l8'Wffi(g6ITIT(B ~(gLIT6if>LD~6\51LU(ptb ffiIT615iITUU(8tb.
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8'IT~ITiJ 615iITLDITa; J])W6\) ,r:Bl6if>6\)u51w :?L6Yr6IT LD6lIT1~6lIT161IT@iJ !t~!t@w

(g ffi6OiITl1]-LIT Y ffi (gJ]) IT$ ~IT W .J).j6if>6lJffi6if>6IT &j?tbY61ITrfl61IT ~ (8UUIT,ID)DW

G'l6lJ6Yf1(gLU,IDJ]5l&j?tbY61IT6if>iJ8:. ffiIT!t§] 6151(8tb. ~61ITITW ffiIT61ITl1]-LIT,.J).jW6if>6lJ

cF1ffil8: 6if>8' 8:.@)U L5161ITY tb , :?LL 6\51w (g U IT6if>~ ' LD(5 $ §] 6) ,IDJ]5l8:.
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Qffi rH;Yrffil)D6lJITffi6Yf)L~~@)JLD,~!J 6lJU QUIT{!56ID6Yr (1'f1W,mIT, ffi1:J?16lj,mIT,

~)j? (gUIT61IT)D6ID6lJ) Q6lJ6Yf) ~6\J6U~ 11L6Yr 6) JDW6lJ~ JDffiITffi 6TU(gUIT~LD

11LL6\516\JQUIT(5~~lI..J6Yr6Yr (catheters) @»9ITWffi6Yr11L6Yr6Yr(gJI>ITWffi6Yf)@)JLD,

@!J~~ ~LL~~6\J u!J6ljffil)D~. Q~ITLIT$~ ffiITITI!l-(gffiIT6hJ1.!!!!JITWLLD(5$~

~6\J6U~ 11LL6\5161IT 6T~ITUYIf. 8'ffi~6IDwffi @)6ID)Dffi@)LD (immuno suppres-

sive) LD(5$~ffi6ID6Yr 11Lu(gWITffilffi@)LD (gJI>ITWIT6Yf)ffi6Yf)6\J,ffiIT61ITI!l-LIT 11LL6\J

11L6Yr8'ITIT$~ Q~ITJD6ID)D 6)JDuCB~~ffil)D~. ~~ 11L6Yr@~w ~)9JDI'f1 ~6\J6U~

I'f1W,m!J ffi UIT~h..JUITffi6ljLD @(5ffiffi6UITLD. I'f1W,m!J ffi LD6dm-L6U~ Q~IT JDW,

11LL6\516\J QUIT (5~@lI..J6Yr 6Yr @»9ITWffi6Yr 11L6Yr6Yr (gJI>ITWIT6Yf)ffi6Yr, ,mrfl1:J?16lj

(gJI>ITWIT6Yf)ffi6Yr,ffiITUuffi ffiIT6UuQU6dm-ffi6Yr, LDJDWLD~61ITl!l-uWITl!l-ffi(Anti-

biotics) 6TCB~~ffi QffiIT6dm-I!l-(5ffi@)LD (gJI>ITWIT6Yf)ffi6Yr~ffil(gwIT(5ffi@) 6T6Yf)~6\J

6lJ{!5LD.

@(5ffiffi6UITLD. :?Im,mIT (g8'IT~6ID6tIT ffi~ffi@) ~~ffi (pffiffilw~~6lJLD @6\J6ID6U.

6)Q6tIT6Ofl6\J ~(g!JITffiffilwLDIT6tIT e(56lJrfl61IT @!J~~@)JLD, ~(g~ (gJI>!J~~6\J

JI>ITLULL ffiIT61ITI!l-LIT Q~ITJDW 11L6Yr6Yr e(56lJIT @!J~~~~@)JLD e(g!J

LDIT~rflWIT6tIT ~6Yr6ljffi6Yf)6\J 6T~ITQUIT(56Yr (Antibody) @{!5ffi@)LD.

~.$16-6IDa:lI..Jw (gJI>ITw!!> ~<Bu4w

(gJI>ITW~ ~CBuu ITJD)D6\J @)6ID)D$ ~ LD6Ofl~rfl6\J, ffiIT61ITI!l-LIT6lJIT6tIT~
JI>ITLULL 8'6Yf)1f. 8'6i.J6lj (g~IT6\J (mucocutaneous) Q~ITJD6ID)D @6YrLD

6lJW~6\J @(5$(g~ 11L6dm-CBU6dm-~LD. ffiIT61ITI!l-LIT Q~ITJD,[61JD@) 11LLLDt.S16\J

@),[61Ut.S1LL @LLD (specific) e61ITwu516\J6ID6U. 6T$~ @L~~@)JLD Q~ITJD6ID)D

11L6dm-LITffi@)LD.

(ga:IT~6ID6IIT6-a:IT6ID6U~w6ljIDJ~ : (Laboratory diagnosis)

(gJI>ITW~ Q~ITJD,[61l1..J6Yr6Yru@)~u516\J @{!5$~ ~L6l51 6TCB~~ U@8'r

@)If.l'f1ffi6Yr ~w6lju QUIT (5Lffi6YrIT ffi (g 8'ffirflffiffiU uCB £I61IT)D6IIT. (gJI>ITW

ffil'f16lj ,mIT (Exudates), 8'6Yf) ~6\J6U~ LD6ULD ~£Iw6ID6lJ

(g 8' ffi rflffi ffi U U CB£I61IT )D 6tIT . FF!J If. @"5)9 6ID LD6lj (yJ 6U LD ffi IT61ITI!l-L IT6ID 6lJ ffi

ffi IT615iIT6U ITLD. ~w 6lju QUIT (!5 L ffi 6Yf)61IT U L IT6ID 6lJ £I!J ITLD 8' ITW (g LDJD ,[61

!;!}J6dm-(g615iITITffi£lu516\J ffiIT61ITI!l-LIT6ID6lJffi ffiIT615iIT6UITLD.

(gffi6dm-I!l-LIT6lJIT6IIT~ 8'$~ITUU6lJIT~ (gJI>ITW Q~ITJD6ID)D

6)JDuCB~~6lJ~IT6\J (gJI>ITWIT6Yf)u51LLD(g6lJW (gJI>ITwffi ffiIT!J615iITrfuffi6Yr11L6dm-LIT

6T 61ITU 6ID ~ ffi ffi 6dm- L ,[61w(g 6lJ 6dm- CBLD. (g JI>ITW ffi ffi IT!J615iITLD, 8'r ffi IT~ IT!Jffi

@)6ID)D6lJIT6IIT @"5)j?):516ID6U(gWIT(unhygiene) ~6\J6U~ ,mrfl1:J?1(g6lJIT6T61IT)DIT6\J

~6ID~1f. 8'rfl Q8'W~IT(g6U 11LL6\J 6T~ITuy 8'ffi~ (yJ6ULD ffiIT61ITI!l-LIT6l516\J

@(5$~ ~61IT6ID6tITU UIT~ffiIT ~~ffi QffiIT6Yr~LD. UIT6\51uf 61IT !d,@6ID8'

~61ITI!l-UWITl!l-ffiffi6Yr ~6\J6U~ ):516hJLI!l-61IT(g~IT6\516\J UW61ITUCB~~6UITLD. 11LL6\J

11L6Yr 8' IT$ ~ (gJI>ITW ffi @) ~ LD(g U ITL rfll'f161IT-B ~ 6\J 6U ~ 5 -y(g 6Yr IT(g !J IT

6ID8'(gLIT 1'f161IT ~6\J6U~ @)(g6YrITI!l-6ID!JLDITffia:(g6f\)IT6\J11Lu(gWIT£Iffiffi6UITLD. '

(gffi 6dm-I!l-LIT 8'IT~IT!J 615iIT 11LL6\J 6lJIT)j? 11Lu51rfl. ~ffi(g 6lJ 11LL6\516\J

@(5$@J~IT61IT Q~ITJDW u!J6ljffil)D~. @~6tITIT6\J (gJI>ITW~6IDLffiITU!d,LCB

(p6ID)Du516\J Q~ITJD6ID)D ~CBffiffi @W6UIT~. JI>6\J6U 1'f1£1lf.6ID8' (P6ID)D (yJ6ULD

~ CB ffiffi 6U ITLD. 11L~ IT!J615iITLDITffi ~ ~ffi JI>ITLffi ~ ffi@) ~ 61ITI!l-U WITI!l-ffiffi6Yr

11Lu(gWITffiuuCB~~ffi 8in.LIT~. ~~(gUIT6\J 11LL6\5161IT 6T~ITuy 8'ffi~6IDwffi

@)6ID)Dffi@)LD LD(5$ ~ffi6ID6Yr ~~ ffi JI>ITLffi6Yr UW61ITUCB~~ ffi 8in.LIT~.

Q ~ ITJDW 6IDL W (gJI>ITWIT6Yf)ffi6Yf)LLD Q ~ ITL IT615)U lI..JLD ffi IT61ITI!l-L IT 11L6Yr6Yr

~ 8'r ffi 6ID 6Yr If. 8'r 6lJ ITI'f1~~ 6ID6UlI..JLD ~ 6l51IT~~ IT6\J (g JI> ITW ~ Q ~ ITJD 6ID )D

~CB ffi ffi6UITLD.

61J6YrrT!!>~6\> (Culture):

~w6lj QUIT(5Lffi6Yr 8'ITU!JITL QLffi6hJ(g!JIT6hJ ~ffiITrfl@)JLD, @!J~~

~ ffiITrfl@)JLD 6) JD)DU U L CB ffiIT61ITI!l-L IT 6lJ 6YrITffi ffiU U CB£I )D~. ffiIT61ITI!l-L IT

~6\Jt.S1ffi61IT6hJ LDJD)DffiIT61ITI!l-LIT6l516\J@(5$~ 8in.LLrfuiI,6Yf)61IT ~6IDLDut.S1@)JLD

@6Yrrfuffi(5(P615)6tITffi @»9ITW 11L6dm-CB U6dm-~6lJ~@)JLD (g6lJWuCB£I)D~.

ffiIT61ITI!l-LIT (gUrfl6tITLD LDJD)D (gurfl6tITrfuffi6Yf)6\J @(5$~ @"5(gLIT6IDLD~6\51WLD.

11L6dm- CB U 6dm- ~ 6lJ ~6\J (g 6lJ WU CB £I )D~. ffi IT61IT I!l- L IT ~ 6\J t.S1 ffi 61IT 6ID 6f\)

I'f1JD,[61611Trfuffi6Yf)6\J@(5$~ ffiITIT(gUIT6ID~L(g!JL<B 11Lu(gWITffiUUCB~~6lJ~61IT

6l51~~6ID~U QUIT(5~~ (g6lJWUCB~~6UITLD. ~w6lju QUIT{!5Lffi6ITl6\J @(5$~

):516ID)Dw (gffi6dm-1!l-LIT 8in.LL rfuffi6Yr 6lJ6YrIT$~IT 6\J ~6ID6lJ c.y:>ffi£Iw ~~6lJLD

6lJITw$~6ID6lJ. ~rfl(58in.LLLD 6lJ6YrIT$~IT6\J ~~JD@) ~~ffi (pffi£lw~~6lJLD

£I6IDLWIT~ 6)Q6tIT6Ofl6\J ~$~ ffiIT61ITI!l-LIT8'IT~IT!J615iIT 6lJIT)j? 11Lu51rflWITffi6ljLD
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!51611J6lIT6l5'I1fu G1&IT6IT&

1 ~ffi61furLqLIT, @5~LIT6!5)IDiF16l1lwLb~61fur(8 u61furWJLb uf6iuL ~UIT6iITJ.D!J<56!5)B'

WIT@)Lb.@w!b6!5)&uJllfu ~~!I>& iF1!b!6161ITr!.J&6IT~6Tr6IT6IIT. ~6!5)6!J 1D61IT1~61IT11fu

~~&IDIT6OT ~!I>ITWffi6!5)6IT~61fur(8u61furWJffi}6iITJ.D6OT. ~6!J!b!616b <.!:pltffi}WIDIT6IIT~

~ffi61furLqLIT ~6bL51ffi61IT6iu ~@)Lb.

2. ~L6lIl6b ~!I>ITW6T~riULJ B'1t~ @)6!5)J.DJI>~~urr~Lb, 6T~ITULJ B'~ @)6!5)J.DltlbUuLL

~uIT~Lb ~ffi61furl!j-LIT~6bL51ffi6iIT6iu ~!I>ITW~61furLITIt@)ffi}J.D~.

3. L5IJDuLJIDJuLJ ~w!bl'f.l, 6!JITuJl6bG11D61ITULIT6lj,~~IT6b lD!bwLb !9J6!5)!Juf[r6b B'LbIDJI>~

IDIT6IIT~!I>ITW&6!5)6IT~ffi61furl!j-LIT~6bL51&6iIT6iu ~61furLlTffi@)ffi}J.D~'

4. ~ffi61furl!j-LIT61Sl6lITIT6b~61furLITffilbUu(8Lb ~JI>ITW&6Tr,~!I>rrW~w61fJ G1urr@LIb6!5)6IT

ffi}!JITLbB'ITW~ID!bIDJ6!J~6iIT(y>6\)<'!:pLb,B'ITU!JITLG1Llt6iuL~!JIT6iu ~ffirrrf}6b 6!J6ITITU

u~6iIT (y>6\)<'!:pLb1D!bIDJLb ~uJlIT ~6!J~uJlw6b ~ B'IT~6!5)6IITffi6Tr (y>6\)<'!:pLb~!61wu

u(8ffi}6iITJ.D6OT.
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~~~hUITwl.b 8.18

.$1rf1u (gLIT B)IT B:,B)6Yu !51(gWITUrrrTLD6tIT 6Yu

(g.ffirniJ~ (g!bIT!D!D 6lJ615)ffi

ffilrfhJ (g L ITffi IT& ffi 6h.J ,rBJ(g WITU ITITLD6iIT6h.J 8i-6lJ ITB'Iu U !!>6iIT (IP 6\J tb

!9J615)!Juf!J6U ~ 6IT <018' 6Uffil!D§.!. @!5!!>~ <OI!!>IT!DIDJ <OIu6!fur ffi 615)6IT 615IL

~6!fur ffi@1:9&@) .J).J~ffi LDITffi & ffi IT661ITUU (Bffil!D§.!. <.!:P!!>GUt6U @(g6\J8'IT6!IT

!9J615)!Juf!J 6U <OI!!>IT!D!DITffi& ffiIT661ITuu(B ffil!D§,!. @!5,rBJ615)6\Ju516U (g)!5IT615)W&

ffi6!fur(BtSll1j-UU!!> !DffilT6!IT Q!!>6Yf16LJ1T6!IT .J).J!!51@)!!51ffi6IT ffilT661ITUU(B6LJ~6U@6\J.

615))!56lju y6!fur ffi6IT (lesions) ~6!furLIT ffil6iIT!D6!IT.B'l6\J @)661ITLD@L!5§'! 615I(Btb.

~6!IT1T 6U B'l6\J <OIurfJ!!>1Tffil ~@ !DffiLl1j-& <OIffilT6!furl1j-(I5&@)tb. ffi(B@LDWIT6!IT

!9J@!Juf!J615)6\J~ !!>IT&ffilw 615IwIT~lljtb B'l6\J 8'LDwrfuffi6Yf16U (g!!>IT!DIDJtb.

I'F 6h.J L 6LJ@ffi@W8= 8' ITIT!5 !!> (g U rfJ6!ITtb ffilrfJU (g L ITffi IT& ffi 6h.J.

@5(gLIT@LD9GUtwtb ~6!fur(B U6!fur~6LJ~6U@6\J. @!5!!> U6!furtSl6U @§.!

ffilT6iITl1j-LIT615I6U@(15!5§'! LDITIDJu(Bffil!D§'!. ffilrfJU(gLITffilT&ffi6h.J (gurfJ6!IT~~6U

&(g!J &(15 B'I!D!!516!ITtb ffilrfJu (g L ITffiIT& ffi6h.J ,rBJ(g WITU ITITLD6iIT6h.J LDL (Btb

Il?61IT1!!>WI & @) ~ ~rfu@) 6151@6IT615I& ffil!D§.!. (g 6LJIDJu (Btb !!>l1j-LDWI 6IT6IT

~@!Dffi@6IT & <OIffilT6!furL, ~(I56!fur@LWIT6!IT I'F6h.JL ~@)tb. @§.! .J).J(I5tby!!>6U

<'!:p615)!Du516U @6!IT615I(I5~~ <OI8'wffil!D§,!. @!!>6lIT <OI8'6Uffi6IT 5-20 @LD&!JIT6iIT

615ILLtb ~@LW6!IT. ~@!D@w 1'F!J8= @5);Q@LD6lj (Wet mount) .J).J6U6\J§.!

@!5~WIT-@LD (g8'1T!!>@6!ITffi6IT (lP6\Jtb ffilT661IT6\JlTtb. ffil!JlTtb 8'ITW(gLD!D!DGUt6U

@§.! ffil!JlTtb UIT6I'I51l1j-&t~ffi& ffilT661ITUU(Btb.

(IP@6IT 8'tbU!5!!>UULL ffi1rfJU(gLITffilT&(gffiIT6I'I516h.J6T6iIT!D 615IwIT~@W

ffi1rfJU(gLITffilT&ffi6h.J ,rBJ(gWITUITITLD6iIT6h.J~6!furLIT &@)ffi1!D§'!. @§.! <.!:P!!>!DffiLL

<OI!!>IT!D@!D!9J@!Juf!JGUt6U 6J"!Du(B~§.!ffil!D§'!. @!5!!> 615IWIT~ ~6\Jffi<OlLDrfu@)tb

ffilT661ITUU(Bffi1!D§'!. ~6!ITIT6U @u<OIUIT~§.! 6TuSlL6h.J (AIDS) (g)!5ITWIT6Yf1ffi6Yf16U

.J).J~ffitb ffilT661ITUu(Bffi1!D§'!.

(g.ffiITW .J).J!!51@)!!51ffisYr

<.!:P!!>GUt6U!9J@!Juf!JGUt6U <OI!!>IT!DIDJ6J"!DUL(B tSl6iIT6!ITIT

(IP@6IT ~@!D .J).J);Q!DB'I(meningitis) 6J"!Du(Bffi1!D§'!.

221

<'!:p&ffi1WLDIT ffi

8' IT!!>IT!J661IT LD61IT1!!>ITffi6Yf1@lltb ffilrfJu (gL ITffiIT& ffi6h.J (IP@ 6IT ~ @ !D

.J).J);Q!DB'I@w 6J"!Du(B~§.!tb. ~6!ITIT6U GUttb(gUIT@8'L(Bffi6Yf16iIT 615I@6!ITffi6IT

@)@!D6lj6IT6IT LD61IT1!!>ITffi6Yf16U @§.! .J).J~ffiLDITffi& ffilT661ITuu(Btb. 6TuSlL6h.J

(g)!5ITWIT6Yf1ffi6Yf16U2 <.!:P!!>6U 20 8'!!>615Iffil!!>tb (gUIT ffi1rfJU(gLITffilT&(gffilT61'1516h.J

(g)!5ITWIT6UUIT~&ffiuu(Bffi1!DITITffi6IT. <'!:p6iIT6!ITIT)!5ITLULL (IP@6IT ~@!D .J).J);Q!DB'I

.J).J6U6\J§.! (IP@6IT LD!DIDJtb (IP@6IT ~@!D .J).J);Q!DB'I ~6!furLlTffil!D§'!. .J).J!5!!>

8'LDWtb !!>@6\J6LJGUt, @)@!D!5!!> ,rBJ@6\J ffiITW8=8'6U (g!!>IT6iITIDJtb. tSl6iIT6!ITIT

LD6!IT,rBJ@6\J ulT~uy 6J"!DUL(B, ~661IT6lj UB'I.uSl6iIT@LD 6J"!DUL(B UITIT@6LJ

(gffilT6IT1TIDJffi6IT (g!!>IT6iIT!!51 ffi@LB'luSl6U ~LDW&ffi ,rBJ615)6\J(gw!Du(8ffi1!D§.!.

615IwIT~WIT6!IT§.! B'l6\JLDIT!!>rfuffi6IT <.!:P!!>6UU6\J 6LJ(I5Lrfuffi6IT 6LJ@!J $l1j-&ffi6\JlTtb.

~ 6!ITIT6U B'Iffi18=@8' <01U !DIT!!> (g)!51TWIT6Yf1ffi 6IT ffi@LB'luSl6U @!D!5§'!

615I(Bffi1!DITITffi6IT.6TuSlL6h.J (g)!5ITWIT6Yf1ffi6Yf16U)!5ITLULL (IP@6IT ~@!D .J).J);Q!DB'I

(g)!5ITW ffilT661ITUU(Bffi1!D§,!. @§.! (IP@6IT 8'tbU!5!!>UULL (g)!5ITWITffi @(I5!5!!>IT@lltb

@)!5!5!!> y6!fur ffi 6IT (g !!>ITGUt@lltb , 8' 6Yf18= 8' &t 6lj ffi 6Yf1@lltb , ~ L 6U

~6ITUIT ffirfuffi6Yf1@lltb LD!DIDJtb 6T@lltbYffi6Yf1@lltb ffilT661ITUUL6\JlTtb. B'l6\J8'LDWtb

@§.! 6T@lltbY(l5&ffi1 (g)!5ITW (tuberculosis) (gUIT6iITIDJ (g!!>IT!D!DLD6Yf1&@)tb.

ffi1rfJu(gLITffiIT& (g ffiIT61'1516h.J 6T 6iITu §.! 6T 6iITIDJ <'!:p&ffi1WLDITffi LD~~W )!5!Jtb Y

LD6!furL6\J 615IwIT~WIT@)tb.

(g 8'IT!b615)6I!T,9;. 8'IT 615)61)WI6\> (g):prniJ ~W6l.JIDJ~

8'1TW(gLD!D!!51 (g.ffi!JLq- {;9J6Ifur(g61fIITIT8>&1WI6\> ffilT~!b6\>

(IP 615)6IT~!!> 6!fur (B6LJL $ IT (CSF) (g8'1T!!>@6!IT & ffiITffi ~ U (gw ITffiU

u(B ~!!>u U (B ffil!D§.!. 6T uSlL6h.J (g)!51TWIT6Yf1ffi6Yf16U @!5!!> 1'F6h.JL <018' 6Uffi6IT

.J).J~ffiLDITffi& ffilT661ITUU(Btb. @615)6LJ 4-20 @LD&!JIT6iIT 615ILL<.!:ptb ~@ !Dlljtb

<OIffilT6!fur(B ffilT661ITUU(Btb. (IP@6IT~ !!>6!fur(B 6LJL$IT &(15 <OI8'ITL(B @!5~WIT

@LDlljL6iIT .J).J6U 6\J §.! @)!5 & (g!J ITB'l6iIT 6T 6iIT!D 8' ITW~§.! L 6iIT (g 8' IT!5§.!

!9J6!fur(g661ITIT&ffilu516U ~w6lj <OI8'wwuu(Bffil!D§'!. .J).Ju(gUIT§.!, ~@!DWIT6!IT§.!

1'F6h.J(B <OI8'6Uffi@6IT8= 8i-!D!!51 <OI6LJIDJtb U(I5~(gUIT6U ;;IT 661ITuu(Btb.
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Cryptococcus neoformans
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8'6Yft, 6!9 ~6\>61>~ e!f>6ID6YT~~Br(@!D!5~Ul6OT 6T(B~~~).

<DIUITLLITtF1UJW6ID~p-IT &6ID8'(BL6OT a:8'rT~~ <DI8'rf1&ffiB:<DI8'WUJuu(Bffi1!D~'

~Br&ffi 6IT Lf.6) .6T6i'u. 6T6OTW 6lS1a:8'61!p 8'ITUJa:LD!DW (P6ID !DuSl6\> tF1W

Bin.Wffi6YTITffi ~W6l.J <DI8'wUJuu(BffiI!D~' ~6\>~UJ6OT LJ~ LD!DWW

e!f>tF1ffiITrTWl6OT 8' ITUJrfuffi6IT ffilrf1uG:L ITffiITB;ffi61'6l6OT L 6ID!Dffi6ID6YT LD!D!D

LuSlrf1ffi6Yft6OTL6ID!DuSl6\> @~!5~ G:6lJwu(B~~& ffiITL(BffiI!D~'

6lJ6YTir$!>~6\>(Culture)

urf1G: 8'IT~6ID 6iIT& ffiITffi G:8'ffirf1&ffiUU(BW <DIuIT~ 6ITffi6IT, 8'ITUp-IT(B

<DIL&6i'uLG:P-IT6i'u~ffiITrf16\>6)!D!DUUL(B 25-30°C uSI~w LD!DWW37°C

uSI~w 6lJ6YTrT&ffiUU(B ffiI!D~" Bin.LLrfuffi6IT 2 -3 J!jITLffi6Yft6\> G:~IT 6OTWW'

~6iITIT6\> G:8'ffirf1&ffiUULL <DIUIT~Lffi6Yft6\:J ffilrf1Ua:LITffiIT&ffi6i'u 6lJ6YTp-6lS16\:J6ID6I>

6T6OTW LW~ <DI8'wUJ @)6ID!D!5~~ 3 6lJIT!Jrfuffi6IT 6ID6lJ~~~&ffiG:6lJ6lfur(Bw.

ffilrf1u G:LITffiIT&ffi 6i'u !51G:UJITUITrTLD6OT61'6I6OT Bin.LL rfuffi6IT U 6ID8' G:UIT6OT!D

<DI6lJ6IT6ID6YT!51!D~~6I>1T ~6\>61>~ LD<58'G:6YTIT(B Bin.IS\-UJU@ULJ !51!D~~G:6I>IT

ffilT61nITUU(BW. Bin.LLrfuffi6IT 8'6Yft G:UIT6OTW @~&@)W. ~UUIS\-UULL
Bin.LLrfuffi6Yft6\:J L6IT6YT FF6i'u(B <DI8'6\:Jffi6ITJ!j6OT@) ffiIT61nITUU(BW L6ID!DffiG:6YTIT(B

@ ~&@) W. tF161> Bin.LLrfuffi6IT 8'6Yft G:UIT6OTW @6\>6I>1T ~ L6I>rT!5~
Bin.LLrfuffi6YT1Tffi& ffilT61nITUU(BW.@6ID6lJffi6Yft6\> L6IT6YT FF6i'u(B <DI8'6\>ffi6IT

L6ID !DuSl6\>6I>1T~ ffiIT61nITuu(Bw. ~ITW FF6i'u(B <DI8'6\>6I5'I6OT6T!5~ e~

LJ6IT6YftuSl6\> @~!5~W ~WWLJ FF6i'u(B <DI8' 6\>ffi6IT G:~IT6OTWW'

@5a:LIT6IDLD6615'1UJG:LDIT~6\:J6I>~ 6IDLD6615'1UJa:LDITffilrf1UG:LITffiIT&ffi6i'u L6lfur(B

u6lfur61nITIT~. e!f>6ID6YT~ ~6lfur(B6lJL ft>rf16\> @~!5~ G:J!j!JIS\-UJITffi L6ID!D

<DIffilT6lfurLFF6i'u(B Q8'6\>ffi6ID6YT& ffi6lfurLIT6\>, @~ ffilrf1UG:LITffilT&ffi6i'u6ID6TU

(p6OT6iIT!!51UJ L~6l.JW, 6lJ6YTrT!5~ FF6i'u(B <DI8'6\>ffi6IT \H.rf1G:UJ6i'u 6T6OT@JW

<DIJ!jIT~6IDUJ& QffiIT 6lfur1S\-~!5~ IT6\> @~!5~IT 6\> ffilrf1UG:LITffiIT&ffi6i'u L W~
<DI8'wUJuu(BffiI!D~'

.i'hf'lUG:LIT lLlTB;lL6N 6T~ir<DIUIT~6Yr lL61RrrL!61~6\>

@p- ~~ ~~6\> ffi1rf1UG:LITffiIT&ffi6i'u6r61!D@) 6T~!JIT6iIT 6T~rTQUIT~6IT

L 6IT 6YT~ IT 6T 6OTW ffi 6lfur L !!51UJ (p @ Q 8' 6\>-~!J L tF1 G: 8' IT~ 6ID 6iIT

<DI8'wUJuu(BffiI!D~' ~~, ffilrf1UG:LlTffiIT&G:ffiIT61'6I6i'u6T6OTW LW~ <DI8'W~

G:J!jITUJIT6Yf1B>6Yft6\>Bin.L 50 8'~6lS1ffi1~W~IT6OTU1T61'6I1S\-6lJ~~ffiI!D~' 6)<DI6iIT6Irl'16\>

LL6I5'I6\> L!DU~~UJIT@)W 6T~rTQUIT~6ID6YT - LL6I5'I6\> 6lJ6YT~W
ffilrf1UG:LITffiIT&ffi6r616\:J @~!5~ <DI6lJ6Yftuu(Bw ~6OT1S\-<DI§l6OTffi6IT 6lS16ID6iIT

ft>&ffiW Q8'W~ 6lS1(B6lJ~IT6\>, ~!5~ 6T~rT<DIUIT~6ID6YTffi6lfur(B UlIS\-&ffi

(p IS\-UJIT~ . tF1ffi1a: 6ID 8' & @) U Ul !D@) 8' IT~ IT!J 61nIT G:J!j ITW IT6Yftffi 6Yft6\>

6T~rTQUIT~6IT G:~IT6OTWW. ~6iITIT6\> 6TWL6i'u G:J!jITWIT6Yftffi6Yft6\> ~6ID6lJ

G:~IT6OTW6lJ~6\>6ID6I>. (6TuSlL6i'u G:J!jITUJIT6Yftffi6Yft6\:JLL6I5'I6OT ~6IDLffiITULJffi6IT

@)6ID!D6l.Ju(B~~u UL(B6IT6YT6iIT).

6}.$I806ID8'(Treatment)

LL 6I5'I6OT ~ 6IDL ffiITULJW~ 8' rf1UJITffi L6IT 6YT G:J!jITWIT6Yftffi~ &@)

6lJ ITW e!f> 61>W LJa: 6YTIT& ffi 6iIT a: 8' IT6\> ~ 6\> 61>~ @ L G: !J IT G: ffi IT 6iIT G: 8' IT 6\>

~p-uu(Bffi1!D~' LL6I5'I6OT ~6IDLffiITULJW~ 8'rf1UJlTffi @6\:J6I>IT~

G:J!jITWIT6Yftffi~&@) ~WG:UITL!J tF16OT.Ul. LJ~G:!JIT6ID8'G:LIT 1:f.1a:6iIT1T(Ba:8'rT~~&

@)!9ITW e!f>6I>W<DI8'~~~uu(BffiI!D~' (p~6\> Br!DW tF1.$IB:6ID8'&@)UUl!D@)

6TuSlL6i'u G:J!jITWIT6Yftffi~&@) w6lfur(Bw a:J!jITW ~~wLJffiI!D~' ~G:~IT(B

~6lJrT ffi6IT LL 6\> tF1ffi1B:6ID8'&@)WG:LDIT8'LDIT6iIT 6T~rT 6lS16ID6iIT&ffi6ID6YT&

ffiITL(BW.

~@ULJ (Control)

ffiIrf1U G:L ITffi IT& ffi 6i'u 61'6I6OT ~rfuffiI!D@) ~ 6YTIT@)W !B16ID61>uSl6\>

L6IT6YT6lJrTffi6IT U!D6ID6lJffia:6YTIT(B<DI~ITLrTLJ6ID6lJ~~& <DIffiIT6IT6YT&Bin.LIT~.

.$IITIUG:LIT ffilT8>ffi6R5l6iIT ~6iIT"l-~6iIT ffi61RrrL!61~6\>

@!J~~~~G:6I>IT ~6\:J6I>~ e!f>6ID6YT~ ~6lfur@6lJL ft>rf1G:6I>1T L6IT6YT

ffilrf1Ua:LITffiIT&ffi6i'u6r616OT L6IDiD UIT6I5'I8'IT&ffi6ID!J6IDLa:6I>L&6i'u-~!JLtF1 (Latex

aggl utinati on) G:8'IT~6ID6iIT e!f>6I>W ffi6lfurL!!51UJ6I>ITW.@!5~ G:8'IT~6ID6iITUJIT6iIT~

Wlffi6l.JW ~6Gf)~~6OT6IDLD LD!DWW (Specific) Bin.rTL61nITrT6l.J6IDLUJ G:8'IT~6ID6iIT.

G:J!j!JlTffi ~6lfurG:61nITIT&ffiI e!f>6I>W um'ruu~w, LD!DWW 6lJ6YTrTa:tF1 Q8'W~

UITrTU U 6ID~ I4w 6lS1L @!5 ~ G:6I>L & 6i'u -~!J L tF1 (P6ID!D e!f>6ID6YT-L6ID !D

~!9!DtF16IDUJ ffi6lfur(B UlIS\-&ffi u51ffiB: tF1iD!5~~IT@)w. 6T6i'uL6i'u a:J!jITUJIT6Yftffi6Yft6\>

@!5~ G:8'IT~6ID6iIT 90 8'~6lfffil~w U1T61'6I1S\-6lJffiITL(BffiI!D~' 6T6I5'I8'IT

G:8'1T~6ID6iIT e!f>6I>(pw ffilrf1UG:LITffiIT&ffi6i'u ~6OTIS\-§I6ID6iIT& ffi6lfurL!!51W6I>ITW.

223

!BI61f>6llT6Ul6U<DIa;ITsIT6YT(]6\J6mlTtq.W6l5>6\J:

~ c$hf1U(]LITffiIT8;ffisnS'l6iITFF6ilJffi Q8'61>ffisIT 4-20 6l5>LD8;!JIT6iIT6ISlLL(!p6l5>LW~ITffi

L6l5>!D(]wrrffi /T.n.UJ-w~1Tffi @<!98;@)tD.

2. ffilrflU(]UTffilT8;(]ffilTsnS'l6iIJ6r6iIT!D (]P;IT6l5>W6)JDuffi~§JLb. @~ 8<!9 LD~@W P;!JtDLJ

LD6?furL6\J(]P;ITli.J~ Q~ITJD!DIT@)lb.e.!:P6l5>6YTL6l5>!D ~JD#I (!p8;ffilwLDlTffi8;ffilT6D1ITU

uffiffil!D~' (!p~61Sl61>!;9J6l5>!Ju.T!J6UQ~ITJDWJ ffilT6D1ITuu<BffiI!D~'

3. P;ITLULL e.!:P6l5>6YTL6l5>!DQ~ITJDWJ 6ruSlL6iIJ (]P;ITWIT6YfIffi6Yfl61>ffilT6D1ITuu(BffiI!D~'
6l5>p;!t~ LJ6?furffi6l5>6YT(]~IT6151~tD, e:6YfIiF e:61J6ljffi6Yfl~, !'LL61> LWJLyffiGTfl~

6r~lbLJffi6Yfl~lb ffilrflU(]LlTffilT8;ffi6iIJ!51(]WITUITITLD6iIT6iIJ(]p;lTtiJ~ Q~ITJDWJ 6)JDu
u(B~~6\JITtb.

4. (]6\JLffi6iu-@!JL#I (]e:IT~6l5>6UTffilrflU(]LlTffilT8;ffisnS'l6tiTL6l5>!D UIT61Sle:IT8;ffi6l5>!J"6l5>L8;

ffi6?furLJ6IwiF Qe:LiJwuuffiffilJ61~. @~ 8<!9 ~6GfI6\J6l5>ffiiFBrLUJ-W&iT L6D1ITIT6lj

(]8'IT~6l5)6UTWIT@)tb. .
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(c) ~\H, ~LIT ~6u6\)Q6l!j>rflWIT UITW6mL

(d) ~li>ooorfl~LDIT6lJf1wLb UIT6\J~UITI'ru51

(e) 6T1i>~6f\)ITL5lW6\)1T Q§l61iTQ8'6\Ju51

LD!D!D ~6\) !d<56m8' ffi~ Lb 6mLD~~L ITLDIT6m@J 6) ~IT @J~ 51 (!5

8' LDWr:S.tffi6ITl6u iL 61furL ITIi>~Lb. ~ 6m@JWIT@J6!IT: (a) ffir'r6iJ 6Lj6u ~ 6\) rflWIT

§ill ~ 6!ITLIT (b) ffir'r6iJ6Lj6u~ 6\)rflwIT Q§l6lJf1~ ~ 6\)LIT (C) Qu 6lJf1cF16151wLb

6mLD~~LIT~6!ITLb (d) u\H,~8'rflwLb ~8'IT6\)6lJf1.

~!I>ITIU ~!bIT!D!D 6}J6IDH, (Pathogenesis)

@$~U !d<56m8'ffi6Tr LD61fur6!mfl§1JLb, @6m6\), Q8'tq- QffilTtq-ffi6ITl§1JLb

@J1T~U6m@J. iLL6I516u ffiITWr:S.tffi6Tr6)!Du(8Lb~ulT ~ ~6m@Jffi6Tr (yJ6\)Lb iL6Tr~6IT

Q8'6uffi161iT!D6!IT. <'!:p~6I516u ~~IT§1JIi>~1i> £~~ UIT~~~6u ~tq-uLj 6)!Du(8ffi1!D~'

L5l61iT6!ITr'r @~ Qurfl~lTffi1 iL6Tr~6IT iL6Tr6IT ~8i-li>ffi6m6IT mm(8@6Ljffi1!D~'

~LD§1JLb @~ 5-6m~ir B'tl5~Lb ~~):5ffi gyL6mLffi6m6IT iL6mLW~IT6!IT ffiLtq-WITffi

LDIT@ffi1!D~' ~$~ 5-WI6u, ~o-@J<'!:pLb ~~~IT(8 8in.L ~@ cF1@ ffi!Dffi6Tr

~ulT61iT!D LD6!mflffi~Lb Q@J6ITluu(8Lb. @$~ ~@ LD6!mflffi6ITl61iT !:5l!DLb,

~61iT6mLD, ~6IT6Lj 516iJQ@J1T @ !d<56m8'Ii>~Lb ~Ii>ffi ~@J@u(8Lb.

\H,6mLDffiITLtq-1i> iLuS1rflffi~Ii>~Lb, ~Ii>tq- ~6!IT1T6mLDffiITLtq-1i> iLuS1rflffi~Ii>~Lb

iL6Tr6IT ~@J@UIT(8ffi6Tr :

~~~UJITUJLb 8.19

6U)LD6-'I(gUTLDIT<!::1<56U)6& .$La.q..)

6m LD~ ~ L ITLDIT 6T 61iTu ~ !d<56m 8' ffi6ITIT6u iL 61furL IT~ Lb ffiL tq-

~ulT61iT!D~' @~6u 5-@L6OT ~@LD6!mflffi6Tr &61furL ):5ITLULL $1fil1)fiI)u51c;i)

(g~IT~.$ffil¥-u51c;i) ffiIT6DilTUu(fi\LD.@Ji;~.$ ffiLl¥-u51c;i)$1riDJIDUJ#W 6lJl¥-lI.Jw.~LfilI)Lffifi1T

U1Rir@.

fEmny,o'k~..." , )

Madllrella mycetomatis ~I.dllreIl" grise"

II
P"".bU«h... boy".

(l
~

~
A""IDO"K..f,ldfo".,

ULLb 8.19.1 6mLDcF1~LITLDIT

@o-61fur(8 @J6mffiWrr6!IT !;§J61fur@uS1rflffi6Tr. @6m~ iL(!5@Jrrli>~ffi161iT!D6!IT.

~6m@Jffi6ITrr@J6!IT : 1. ~Ii>tq- ~ 6!IT1T6mLDffilTtq-1i>iLuS1rflffi6Tr (2) \H,6mLDffirrtq-1i>

iLuS1rflffi6Tr. ~1i>tq-cg6!ITIT6mLDffirrtq-1i> iLuS1rflffi6ITIT@J6!IT: (a) Q):5rr ffilTr'rtq-wrr, (b)

6fuLQo-u~Lrr6mLDcF16fu, (c) ~1i>tq-~6!ITrr6mLD~6fu (~Ii>tq-~6!ITIT6mLDffirrLI!I-li>

iLuS1rflffi6Tr UITli>l<!!rflWIT~ulT6iIT!D6m@J. \H,6mLDffirrtq-1i>iLuS1rflffi6Tr !d<56m8'ffi6Tr).

\H,6mLDffilTtq-1i>iLuS1rflffi6Tr iL61fur6mLDuS1~6\)~W !d<56m8'ffi6Tr. @6m@Jffi6Tr

6mLDcF1~LITLDrr6m@J iL61fur(8 u61fur@Lb~urr ~, \H,6mLD~~LrrLDIT 6T61iT@Lb

~6m~uur'r. \H,6mLD~LITLDrr6m@J iL61fur(8u61fur@Lb iLuS1rflffi6ITl61iT (!d<56m8')
QUWr'r ffi6ITIT@J6!IT:

(a) LD~Q6\)o-6u6\)1T 6mLD~~LrrLDITtq-6fu

(b) LD~Qo-6u6\)1T ffilIT~wrr
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\1j,6U'>LO&Lsiu .sLIJ-a6UTIT6U'>LO&Lsiu

1. 6l5'>UIT61Sl6OT 6TT6lj 2-10 1
6l5'>UIT GU6)) @6l5'»j!ffi6Tf!6OT

6l5'>LDffilJlT6OT 6TT6lj 1-2 6l5'>LDffilJlT6OT

2. G'l8'GUffi6LIrT, 6l5'>ffiLIJ-6OT,aLD6OT6OT 2. G'l8'GUffi6LIrT G'lUU6l5'>L <ZLIT

GU6)) @)@9ffiffilT6OTlT6)) 6OT ffil6l5'>6TT.sffi6OTITGU 6OTi9J.

3. G'l8'GU61SlGU LLDIT6OT !BIT.s6Tf!wsiu 3.
G'l8'GU61SlGU LLDIT6OT !BIT.s6Tf!wsiu

fL6uin{B. @GU6l5'>6)). 49IT .s6Tf!U.JlTrT UIJULj

fL6UiIT(B).

4. 6l5'>LDL<ZLITffilT6UiITLlJ-rflwlT6ljtb 4. @6l5'>6Llffi6IT @GU6l5'>6)).
6T6UiIT<ZUTl516TT1T6flJl.D1.s

G'lQ"LLIJ-.s@)6))0Ptb fL6UiITCB.

5. 6iu<ZUlTrT fL6UiITLIT .s@)6LI6OTe.y:>6))tb 5. @1J6UiITLlTffiU L516TT6lj u(BGU

@6OTUG'lU(§.sffitb G'l8'lUll.jtb. e.y:>6))0Ptb eLIJ-,r:B 61SlGU e.y:>6))0Ptb

@6OTuG'lu(§ffiffitb G'l8'Wll.jtb.

6. \1j,6l5'>LD.#)<ZLITLDIT6l5'>6LIfLWrT !,d,<56l5'>8' 6. ffiLIJ-<ZIJIT6l5'>LD.#)aLITLDIT6l5'>6LIfLWrT

ffi6IT fL6UiIT(B u6UiIT@Jtb. UITffil<!!rflwlTffiffi6IT fL6UiIT(Bu6UiIT@Jtb.

7. <Z!!)ITIU ITffiffil G'lUIT(§6IT 7.
<Z!!)ITW lTffiffil G'lUIT(§6IT (Antibiotics)

(Antibiotics) fLU<ZWlTffiUULIT. fLU(gWlTffiUU(Btb.

.#)6))8'LDWrf.Jffi6Tf!GU ffilT6l5'>6))!1>

6UiITl!I-ffiffi <Z6Ll6UiITl!I-w(§ffi@)tb.



~ 8'1T ~ 611)61ITtF 8'1T61I)6\)L6IsU ~ !!)ITUJ 6>6'IIiITL!!51~sU

6>6'IIiITL!!51Il.jW <D1UITQ96Yr ~8'6>rfl~~sU.

1. LD61mf)&6IT Q&IT6lfurL ~W{2) Q~lTdJ!!516GT2L6ITUIT&~@6\.>@@$~

uc5/n(/58:<'¥I (yJ6\)Lb QUITQ96IT (~W) 6rCB~~6\.> (3) Q~lTdJ!!516GT 2L6ITUIT&~@6\.>

@@$~ /n!J6lfurL6\.> (yJ6\)Lb QUIT@6IT 6rCB~~6\.> (~LD6\.>UIT&~@6\.> ~6!J6lfurLIT~

UIT8;l1'!rflUJIT8;&6IT @Q98;&8;8in.CBLb. (4) Q~lTdJw~ @/n (biopsy) ~8'&rfI~~6\.>

(5) Lj6lfurtM6!R\T8; &Lllj-Il.j6IT61T uc5/n6lS)6\.> 8Lllj-Il.j6IT61T ~W ~6\.>6\)~

(/5WLD61mf)&tM61T ~8'd>rfI~!5sU.

~ 8'1T!5611)61ITtF 8'1T611)6\)8:.(/5 (Trans port) <016>IT6'11iIT(B6lJQ9~sU

~ 8' & rfI~!5 QUIT @Ld> 6IT UJIT6!JdJ tM )!JIl.jLb !9J 6lfur@DJtillr'r .£8; ffilUJ

UIT~@!J~@6\.> tM6!J~~, d>1T6\)!5ITLD!5Lb @6\.>6\)ITLD6\.> 2LL~6m" ~8'IT!5tM6m"8:

8'lTtM6\)8;(/5 ~@).Juu ~6!J6lfurCBLb. Q6!J6Yf)till6\.> ~tM6!J ~6!JW 2Ltillrfl&61TlTsU

LDIT/nUL8;8in.LIT~.

&tM!J~UJIT!Jffi!&6Yf)6\.> LDLCBLb ~)!JLb 2L6lfurCB. !BCB6lS)6\.>~)!Ju516GT!!51Q6!J6Yf)r'r$~

@tMJ:Q&{5L6GT 8in.LIT& @@8;(/5Lb.

6I!M,<XL IT~ Efu6\) Gl6}!j>rfIU.JIT U mu 61f)L : (/5 W LD61mf)& 6IT, Gl6!J 6IT611)61T

~6\.>6\)~ LDc5 8'6IT ~ )!JLDIT6m" tM6!J. (/5 W8;(/5U UL 61I)L llj 6IT61T 6lS)rfI$ ~

@tMJ:Q&6IT, ~llj-&6IT <XUIT6GTW' (/5 WLD61mf)& 6Yf)6GT Q6!J6Yf)~ UJIT!Jffi!&6Yf)6\.>

&IT6!R\TuuCBLb.

~8;rfI<XLDrr6UflUJLburrEfu6luITr'ruS1: (/5WLD61mf)&6ITQ6!J6ITtM61T ~6\.>6\)~

LDc5 8' 6IT ~ )!JLDIT6m"tM 6!J. @tMJ:Q & 6IT ~ )!JLDdJ )!JtM 6!J. (/5 W LD61mf)& 6IT

u51@~6!Jrr6m"~. <'¥IQLD6lfurL ~UIT6GT)!J 8L(BU GlUIT@6IT @6\.>6\)IT!5~.

6r 8:.<X61UrrUlUJ6\)IT ~6iIT Gl8'EfuuS1 : @!5@).JtMLUJ (/5 WLD61mf)&6IT & WULj

~6\.>6\)~ ~Lr'r~@UJIT6m" u(!guLj ~)!Jl!:PtMLUJ~. @tM6!J&6IT .£6lfurL~Lb,

u51@~6!JIT 6m"~LDIT(/5Lb. Lj(!gu~UIT 6GT)!J ~!51TdJ)!JLb Q&IT 6lfurL~.

~8:.llj- ~ 61IT IT61I)LD8:.d>1T Lllj-8:. (/5WLD61nITI6>6YfI6irr Lj!D ~~ ~1T.ID!Dw

~8'IT !5tM6m" 8: 8'ITtM6\)tillsU (/5WLD61mf)&6Yf)6GT ~)!JLb, ~61T6I.j, ~6GT61I)LD,

!9J6lfur ~~IT dJ)!JLb ~ffilUJtM6!J8; d>6lfurL !!51UJUUL <X6!J6lfurCBLb.

~!B!J11}- ~8'1T ~611)61IT

(/5WLD61mf)&tM61T !B/n8;ffil 2LuLj .£rfI~6\)rr (saline) ~6\.>6\)~ KOH~6\)IT

tM6!J~~U UITr'r~~ ~8'1T @8;& ~6!J6lfurCBLb.

@tM6!J&6IT Q6!J6ITtM61T, LDc58'6IT, ~6\.>6\)~ <'¥I6!JuLj ~)!JLDIT6m"tM6!J.

@@6\5l@$~ 2Ltillrfl&tM61T 6!J61Tr'r~GI~CBuu~dJ(/5 2Ltillr'r 6r@rfI ~8'r'r~~~Lb

(Antibiotics) ~8'!Jrr~~LDIT6m" 8'ITU!JITL QL8;6iu~!JIT6iu ~&ITr'r (SDA)
2LU~UJIT&U uCB~!5uuCBffil)!J~. @~~ QULrfI !5LCB8;&tM61T 37°CgwLb, ~tM)!J

Q6!Juu~@~Lb (25 °C) ~!Brrw !9J6lfuru QU@8;(/5 ( incubate) Q8'WUJ

~ 6!J6lfurCBLb. ~!BIT &1Tr'rllj-UJIT, LDdJWLb 6iuL Q!JU~LIT tMLD6ffil6iu~8;(/5 2Ltillr'r

~ 6!J@UJ 6\.> ~ 8' IT~ tM 6m"& 6IT ~ LDdJ Q & IT6IT 61TU U CB ffil6GT )!J 6m" . /n 6lS) 6iu

/n 6lfur Q L 6\5l & 6Yf)6\.> <X!B IT8; & ITr'rllj-UJIT ~ !B IT\H,L CBffil)!J~ IT @ 6\.> tM 6\) UJ IT

6r 6GTutM!5lljLb &6lfurL !!51UJuuCBffil)!J~.

6lJ6YT1TtFc!fI (Culture)

8'ITUJ~LD.IDIDJ~sU

.$}!lfTW lTfTUJ(2w1J [J)lfb 6u : (/5 WLD61mf)&611)61T !B /n8; ffi!8: <'¥ItM!5~~,

@LuuCB~@ ffi!!JITLb 8'ITUJ(yJLL <X6!J6lfurCBLb. @tMJ:Q&6IT (filaments) ffil!JITLb

UIT6ffilllj- 6iJ ~& @Q98;(/5Lb. @tMJ:Q& 6Yf)6GT ~61T 6lS)6\.> @ @!t ~ ~~

~8;llj-~6m"lTtMLD&ITLllj-8;&1T ~6\.>6\)~ \H,tMLD&ITLllj-8; (/5WLD61mf)UJIT 6r6GT W

&6lfurL !!51UJ6\)ITLb.

Ii!, 61I)LD6>1T LI1}-8:. (/5IDJLD 61nITId>6YfI6irr Lj!D~ ~ ~1T.ID!Dw

LD~GI!J 6\.>6\) rr 61f)LD61 <XL rr LDrr l!J-GID : (/5 W LD61mf) & 6IT & Q9 U Lj ~ )!JLb

2LtMLUJtM6!J. @tM6!J @tMJ:Q&61TIT6\.> ~8;&UULLtM6!J. @!t!5 @tMJ:Q&6IT

<'¥lG;)LD6lfurL~UIT6GT)!J 8LCBLb QUIT@L&{5L6GT &IT6!R\TuuCBffil)!J~. ~tM6!J&6IT

~!Br'r~@UJIT& ~)!JLb QudJ!!51@8;ffil6GT)!J6m".

&6lfurL!!51Il.jLbGlUIT@6IT&tM61T (samples/specimens) 25-30°CgwLb

3 7°C~Lb, t5l GI!Jwtill6GT ~ITr'rL @6GTId,6t'f6GT ~&ITtM!JlljLb, @!J~!5

~&ITtM!JIl.jLb ~8;llj-~6m"lTtMLD~LCB&6IT 6!J61Tr'r8;d> 2LU~UJIT&U uQj~!5

~6!J6lfurCBLb. !M,tMLD&ITLllj-8;2Ltillrfl&tM61T 6!J61Tr'r8;& 8'ITU!JITL QL8;6iu~!JIT6iu

~&ITr'r 2LU~UJIT&U uQj~!5 ~6!J6lfurCBLb.

\H,tMLD<'¥I~LITLDIT2L6lfurCBu6lfur@DJutM6!J (/5W8;(/5U ULtML @tMJ:Q

Q&IT6lfurL ld,c5tM8'&61TIT(/5Lb. @tM6!J&6IT 1-4 6!J1T!J~@6\.> 6!J61Tr'r8:<'¥ItMUJ8;

& ITL CBLb. 2m .£r'r 6lf W U llj-6I.j ~ 8' IT~ tM 6m" (yJ 6\) Lb \H,tM LD<'¥I~ L ITLDIT

2Ltillrfl&tM61TlljLb ~8;llj- ~6m"lTtMLD<'¥I~LITLDIT2Ltillrfl&tM61TIl.jLb ~6!J wuCB~!56\)ITLb

6rcxrl'1@).JLb@tM6!J&6IT ~6GT)!JITL ~!BITW ~w6I.jW@ (diagnosis )8;(/5U
UUJ6GTuCB6!J@6\.>tM6\). .

228

LD~<D1!J sU6\)1T .i1rfl6n5'lWIT

(/5 W LD61mf)& 6IT & Q9 U Lj ~ )!J Lb 2L tM L W tM 6!J. (/5 W LD61mf) d> 6Yf) 6GT
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6'lffil6-6ID8'

8' rT~ rT!J 6ffiIT LD~ ~~ 6lJ 8'l &1806!5)8' ffi @) \H,6!5)LD8'l cg L rTLDrT

~Lr5J@)6lJ~6\)6!5)5I). ~cl1!J ~WJ6!5)6lJ 8'l&1806!5)8' cg~6!5)6lJuuCBLb. cg~rT6\516\)

LDL.CBLb ~6iT6YT @!i>~ cl1wrT~ffi@) QUrTL.LrT6I151wLb ~cgWrT6!5)LCB

~~U~ffi!JLDrTW @~ffi@)Lb. ~6OTrT6\) ~6iT ~CB~6lJ6\) ~6iT6YT cl1wrT~ffi@)

~LbcgUrTL!J6I15161IT 6T61ITJD LD~!i>6!5)~ @!J~~~~6\) Q8'~~~ 8'l&1806!5)8' Q8'WW

cg6lJ61furCBLb.

Gi'llLIT6Yr6ID6YT(gJ!>ITlU~!!51~W, $!>@uyw (Epidemiology & control)

6!5)LD8'lcgLrTLDrT~61furLrT ffi@)Lb ~uS1rf1ffi6iT LD61fur61mf1~Lb, LD!JLb, Q8'li}.,

Q ffi m.q. ffi 6YfI~ Lb 6lJ8'lffi &161IT06OT . Q 6lJ WJLb ffi rTcg 51) rTCB J!>L ffi &1JD 6lJ ITffi 6iT

ffirTWUUL.CB @!!J~ ~uS1rf1ffi6YTrT6\) UrT~ULj ~6!5)L&161ITJD6OTIT. ffirTWUUL.LIT6\),

ffirTW~6!5)~ J!>61IT@)8i-~~Lb Q8'WW cg6lJ61furCBLb. ffirT~ffi@) Q8'~ULj ~61mf16lJ~

UrT~ffirTUUrT6OT~ ~@)Lb.

)BIrn61rTsU16\>GI/DIT6YrGIT~6lJ6uim.q.wrn6lJ :

1 61DLDB'1~LrTLDrT6T6"6TU~ \d,~61D8'.s6YTrr6i.J SL6oiITLrr@)W.8@ ffs6oiITLJ1jrrLu(Bw
@)IDJLD=f1.s~6YTIT(B 9WGlJl!}-lljw, ~~ITWJ.$@).$ £W ~~rr6"6TIDJW 8@ ~J1jITwi5

GI~rrW!J}rr@)w. @61D6lJ ~.$I!}-~6l5TIT61DLD.srTl!}-.$ LDWIDJW ~61DLD.srrLI!}-.$

SLuSlrfl.s6YTrr6i.J~~rrWIDJ61S)ffi.suu(Bw.

2. @!t::5 ~J1jrruSl6i.J, 61S)::561S)~LDrr6l5T@)IDJLD=f1.s6Yr (g::5rr6"6TIDJw, @61DGlJ.s61D6YT8'

(g8'.srfli5[)J BTi5::5w Gl8'w[)J, J1jBT.$ffiI, 8'rrw(gLDw!J5IIljW, WIIL.si5@6i.J GlJ6YTITi5[)Jw

(gJ1jrrw ~w6ljIDJ@ Gl8'WWU u(BffiI!J}[)J.

3. ~61DLD~LrrLDrr LD@i5[)J6lJ B'1ffi18'61D8'.$@)@(g6UB'16i.J~Lriu.srr [)J-

4. 61DLDB'1(gLrrLDITSL6oiIT(Bu6oiITWJw SLuSlrfl.s6Yr LD6oiIT=f1WJw, LD!JW, Gl8'I!}-,

GI.srrl!}-.sOTf1gwwGlJ&ffil6"6T!J}6l5T.

5. @!t::5 (gJ1jrr61Dwi5::5(Buu::5W@) .sIT6\5)6i.JG8'@uu=f1!t[)J, .srrwriu.s6iT ULrr~GlJrrIDJ

urr ~.srT i5[)J.$ G.srT6iT6YT(gGlJ6oiIT(Bw.
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.J}.j~~wrrw1b 8.20

GI~ITuL516Tu 615161.IIJ6Tu!$6Yr

CD)~ITut.516fu 6m6U!J6fu8>6IT L6l8>U CD)urflUJ ~CBtbu~6m~ 8'ITIT,[B~6m6U.

LD6iIT1~6iIT ~LUL ~~8>LDIT6!5T 6ill6urfuffi16!5Trfu8>6m6rr ~IT8>~ffi16iIT!!)6!5T. @6m6U

~6mLDUL.J, CD)U(58)8>LD6mLlljtb l':P6m!!). 6UIT!f;?):BIT6ITl':P0:f?@.!tb !B16m6\)~~(58)~tb

CD)6U6YflUULIT~ (g):BITW~CD)~IT!bW. LD!bWtb w6l5iITCBtb ~IT8>~tb ~6iIT6mLD

@6U!b6m!!)U CD)UIT@.!6UIT8>UCD)u!bW6IT6rr6!5T. LD6iIT1~ @6!5T1b~6\> CD)UIT@.!6UIT8>

8 6U6m8>UJIT6!5T 6m6U!J 6fu8>6IT (g):BITW CD)~IT!b!!)6m6\) 6.f!buCB 1b@.!ffi16iIT!!)6!5T.

~6m6U :

1.

2.

CD)~ITut.516fu lfItbt.516rr 8>6fu 6m6U!J6fu

CD)~ITut.516fu lfItbt.516rr 8>6fu 6m6U!J6fu

(g6UrflCD)8'6\>6\)IT ~6fuLIT 6m6U!J6fu

1

2

IllSV - 1

IllSV - 2

VZV

EBV

CMV

HHV-6

HHV-7

HHV-8

3.

4. GTu6fut.q-6iIT UITIT 6m6U!J6fu

6m8'L (gLITCD)LD8>IT(g6\)IT6m6U!J6fu

6

7

8

~6mLDUL.J

CD)~ITut.516fu 6m6U!J6fu @(5u@.! l':P8> (Icosahedral) 6Ut.q-6Ul':P6mLUJ@.!.

162 ~W (g8>IT6U1ITLD!bWtb §3,[B@.! (g8>IT6U1IT(g8>u(g8'ITL6lUJIT8>6rrIT6\> ~6!5T@.!

@!J6l5iITCB @6mJ:f?8>6m6rr8> CD)8>IT6l5iITL6U6m6rrUJ 6Ut.q-6U t.q-.GT6iIT.6.f. ~6m6!5T~@.!

CD)~ITut.516fu 6m6U!J6fu8>6Yflgwtb 8>IT6U1ITuuCBffi1!!)@.!.@6m~8: 8T!b~ @(5u@.!

l':P 8> ~ 6m !!) ~ 6IT6rr @.!. CD)~ IT!b W~ gw 8>~ ~ 6IT6rr IT6!5T !B1\H.8>6YflUJIT

8' 6i.J6ill6\51(5,[B @.! ~(56UIT 6!5T 6\51u t.51CB ~ 6m!!) !B11£8>6Yfl(gUJIT (g 8>U lfI6mL

8T !b ~ llj 6IT 6rr @.!. ~ 6m !!) uSl6\.J 8> IT 6U1IT U U CB tb l':P L 8> 6IT ffi16m 6rr (g 8> IT

L.J!J~~~IT6\)IT6!5T@.!: @@.! 8nm ,QS6rrl':P6mLUJ@.!. ~6m!!)8>~tb (g8>ulfICB8>~tb

@6mLuSl6\> U6\.J(g6UW 6U6m8>UJIT6!5T 80:f?rfu8>!b!!) 6Ut.q-6Ul':P6mLUJ L.J!J~rfu8>6IT

8>IT6U1ITuuCBffi16iIT!!)6!5T.~6m!J 120-200nm ~t.q-LDWJ6mLUJ@.!. ~6m!JuSl6\>6\)IT~

6illrflUJIT6iIT 100nm ~6rr6Lj6mLUJ@.!.

5.

6. LD6iIT1~ CD)~ITut.516fu 6m6U!J6fu

LD6iIT1~ CD)~ITut.516fu 6m6U!J6fu

LD6iIT1~ CD)~ITut.516fu 6m6U!J6fu

7.

8.
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6l]6IDB>UUITCB :

~ @ffi GT61fur6!51ITI6>6IDffill.j6IT6TT CD)!2l!DITUt516Tu 61S'Irft(gL 6lJ@)U615)U

6lJ615)ffiUUCB!i>§.]6lJ§.] ffitq-61ITLDIT61IT§.]O

GI~ITuL5)6Tu ~LDL5)61T.!i>6Tu 6ID6lJ!T6Tu

@§.] CD) U (!5LDU IT@)JW ~ 615)61IT!i>§.] @USJ ffi61fl@)JW ~ @ffi LDITffi

ffilT615muuCB£1!D§.]. ~@ffi ~1iI@) 61S'I615)6TT61S'I6>ffi6>Bin.tq-W§.]. @!Eib 615)6lJ!T6Tu

FFWL61iT (gI3'IT!Eib 6lJlTwuy61fur (Pib5o, 61S'It§1CD)6lJ61furUL6U ~);f>!Da:J (y)615)6TT

~);f>!Da:J (gj:5ITWffi615)6TTll.jW, tSI !DUYWUY (gj:5ITWffi615)6TTll.jW Y@iblTffi t51!D!Eib

@»;f>!E615)ibffi(56)@) (gj:5ITW!i>QiblT!D615)!Dll.jw 6)!DuCB!i>§.]£1!D§']' @615)6lJ ,!§!T!Eib!T

(gj:5ITW!i> CD)iblT!D615)!DL615)!TQ§.Iu5161IT5o LD!DWW (g13'6>!T50 j:5!Twt51@)JW, j:5!TWY

GlI3' 50 Bin.L L iii ffi 61fl@)JW 6) !DU CB!i>@ (g j:5 ITW W 61furCBW W 61furCBW

iblT 6>ffi6-CD)l3'w£1!D§.]o

1. ~€fuoooUIT GI~ITUL5)6Tu 6ID6l]!T6TuB>6IT

u51ffi (g6lJffiLDITffi QU(!5@)W ib61iT615)LDll.j615)LW§.]. 12 (Pib5o 18 LD6!51ITI

(gj:5!J!i>@5o LDW u@uy Br);f>!Da:J6)!DuCBw. ~615mIT 6-a:J j:5!Twy @615);f>ffi61fl@)JW,

j:5!Twy GlI3'5o Bin.LL!i>@@)JW UIT@U615)U 6) !DuCB !i>§.]£1!D§,]. Q6lJ61.J(g6lJW 6lJ615)ffi

61S'I(!5!E(giblTwt51ffi61fl61iT GlI3'5offi615)6TT ~t§16>£1!D§']' (GToffilTo» HSVl, HSV2,
vm.

6lJ6IDB>B> 6IT

2. LfLLIT G'I~ITuL5)6Tu 6ID6lJ!T6TuB>6IT

u51ffi QLD§.]6lJ1Tffi CD)u(!5@)W ib61iT615)LDll.j615)W§.].24 LD6!51ITI(gj:5!T!i>@!D@)W

(gLD5o LDWU@UY Br);f>!Da:Ju51ffi JI>61furL§.]o UIT@6>ffiUULL GlI3'5offi61fl61iT ~6TT6LJ

CD)urftibIT£1!D§,]. a:JWJI>!Jffililffi6IT LD!DWW ~u51)j?JI>IT Br!Tut51ffi615)6TTiblT6>@)£1!D§'].

(GT.ffilT) EBV, HHV8o u51ffi6> @)615)!D!Eib 61S'I(!5!E(gibITWt51ffi6IT QffilT61furL§.]o

<OI~ITuL5)6Tu LDWU~UY

UIT@6>ffiUULL CD)13'5offi61fl61iT ~Lffi(!561S'1@J6IT(g 6TT @!Eib 615)6lJ!T6Tuffi6IT

CD)u(!5@)£161iT!D61ITo t5161iT6lJ(!5w (p615) !Du5l5o ,!§ffi)j?6-a:Ja:,6IT j:5615)LCD)U W£161iT!D61IT 0

61S'I(!5!E(gibITwt51 CD)13'5offi61fl61iT (gLD!Du@)@u5l5o ffilT615mUUCBW @)!J5lut51 LL

6lJ1T1iI£1 (receptor) U@)@ffi61fl5o £1615)6TT(gffi IT Y!Tib (pLffi6IT 5!Ltq-

CD)ffilT6IT£161iT!D61ITot51!D@) 615)6lJ!T6Tu ~615)!D QI3'5o ~615)!Dll.jL61iT @615)615m!E§.]

CD)ffi IT6IT £1 !D§.] 0 ,!§ ~ 6>61fl (g W IT (g ffiU a:JL 615)13'L (g L ITt51 6TTIT13'!i>@ 6UI (!5!E §.]

~Lffi(!561S'1!D@) @LW QUWIT £1!D§.]' ~615)!D JI>6>ffiW j:5615)LQuW£1!D§']o t51!D@)

tq-oGT61iT.6) offi(5W ~Lffi (!56LJL 6iIT . @615)615m£1!D§,]. ~Lffi(!561S'161iT ~6IT(g 6TT

615)6lJ!J6Tu tq-.GT61iT.6). CD)U(!56>ffiW 6) !DuCB £1!D§,]o 615)6lJ!T6rDl61iT y(g!JITLl1!!61iT

~ 615)!D 61S'I(!5!E (g ib ITWt51 u5l61iT CD)13'50 615)13'L (g L ITt516TT1T13'!i>@6U ~ !DU !i>@

Gll3'wwuuCB £1!D§,]. t5161iT61ITIT ~§.] ~(!5ffi(!561S'1!D@) j:5ffiIT!5ibtSl6iIT ~1iI(gffi

~615)!D (gI3'IT6>615)ffi6)!DuLCB, Y§'] 615)6lJ!J6U tq-GT61iT.6)o (gI3'IT6>uULCB, ~6IT

~615)!Du5l6u 615)6lJ6>ffiuuCB£1!D§.]' (gffilT6U615)ffi~WUYffi61fl6U 615)6lJ!J6Tuff,1615)6TT(gffilT

Y!Tibu CD)UIT(!5Lffi6IT U 6>@)6lJuuCB!i>ibuULCB 615)6lJ!J6Tu ~615)!D ~(!56lJ1T 61IT

,!§~6>6UlwIT ~615)!Du5l61iT ~6IT ~CB6>@)L61iT @615)615m£1!D§']o ~615)!Dffi6TTIT6U

~);f> U U L L @)u51)j?ffi6TTlT6U (P@IT!Eib 615)6lJ!J6Tu §.] ffi6ITffi6IT CD)13'6U 6Ul61iT

(gLD!DU@)@6>@) 6lJ(!5ff,161iT!D61IT 0 t51 !D@) CD)6lJ61fl(gw!D !DuuCB ff,161iT!D61IT0 615)6lJ!T6Tu

6lJ615)ffiffi615)6TTCD)UIT(!5!i>§.] CD)U(!5@)ib@)J6>ffilT61ITffilT6UW 18-72 LD6!51ITI(gj:5!Jw

6lJ615)!T ~ff,1 !D§,]o CD)!2l!DITut516Tu 615)6lJ!J6Tuffi6TT1T50 UIT@6>ffiUULL CD)13'5offi6IT

~u5lIT 6lJIT)j?6lJ@5o615)6U.
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HSV @!J61furCB 6lJ615)ffiuuCBw. ~615)6lJ HSVI (HHV 6lJ615)ffi 1) LD!DWW
HSV2 (HHV 6lJ615)ffi 2) U!T6LJib6UI61iT ~tq-uu615)Lu5l6U @615)6lJ @!T61furCBw

(g 6lJ wuCB ff,161iT!D61IT0 H SV 1 (g j:5!J tq- CD)ib ITL ITt5161iT (y) 6U W U!J 6LJff,1!D §.] 0

U 1T@6>ffiUULL6lJITffi 61fl61iT ~ u51)j? JI>IT (y) 6U LDITffi (g 6lJ IT ~ 50 6U §.]

(gj:5ITWffiL!i>@ffi61fl61iT a:JW cF1W JI>IT!i>@6lJ615)6Uffi6IT (y)6ULDITffi(g6lJ1T U!T6LJff,1!D§'].

HSV2 iblTu5l61iT t51!Duywut516U1(!5!E§.] Y@iblTffi t51!D!Eib @»;f>!E615)ib6>@)W

~L6U ~ !D61S'I61iT(y)6ULDITffi6LJW U!T6LJ£1!D§,]. @§.] LD61IT1ib61IT16U(g6lJ W(g6lJW

(gj:5ITW6> @)!J5lffi615)6TT~61furLIT 6>@)Wo

(g!f>ITW ~6iIT 615)LD

~!Jwu (gj:5ITW!i> CD)ibIT!DW 2-5 6lJW@!D@)6IT CD)u!DuuCB£1!D§.]o @!Eib

(g j:5 IT W !i> CD)~ IT!D !D 6U 6lI" rft W W @) 615)!D !E ib §.] 0 Q U (!5 W U IT6U 1T61IT615)6lJ

~!J5l @)!J5lffi6TT!D!D615)6lJo 615)6lJ!J 6Tu CD)!bIT!D!D@)J6>@) ~ 6IT6TTIT61IT6lJ ITffi61fl61iT

GI!bITLITY (y)6UW HSV u!J6LJff,1!D§']. (g13'!bLD615)L!E!b (g!bIT6U (y)6U(pW,

13'61fl6-I3'61.J6tj U@)@ffi6IT (y)6U(pW 5!(!5 UIT@6>ffiUULL GlI3'6U6Ul6UI(!5!E§']

LD!D!DGlI3'6U6UI !D@)W u!J 6tjff,1!D§,]o j:5!Jwy @615);f>ffi61fl61iT @W@u u@)@u5l6irr

(y)6UW tSl6iITU@)@ (g6lJrft6irr j:5!Jwy QI3'6U Bin.LL!i>@!D@) CD)13'6Uff,1!D§,]o

QI3'6U Bin.LL!i>@6U QU(!56>ffiLD615)L!E!b t51!D@) LD615)!D!E@(!56>@)W !b61iT615)LD615)W

,!§615)6UuuCB!i>§.]£1!D§']o w61fur(Bw (gj:5ITW GI!bIT!D!D615)6U !bCB6>ffi (Ptq-WIT§.].

~61ITIT6U (gj:5ITu5l6irr 6lI"rftw!i>615)!b@)615)!D6>ffi(Ptq-ll.jwo CD)13'5oI3'ITIT!E!bUIT§.]ffiITUY.

(CMI) HS V 6>@) GT@ITuY!i> ib6irr615)LD QffilTCB6>ffi6LJW (gj:51Tu5l6UI(!5!E§.]

61S'ICBUL6tjW u51ffi6tjW ~6lJcF1ww. AIDS (gj:5ITWIT61flffi(56>@) HSV (gj:5ITW

GT61fl!b1Tffi Q!bIT!D!J5l6> CD)ffilT6IT(5w ffiCB615)LDWIT61IT61S'I615)6TT615)6lJ 6) !DuCB!i>§.]wo

CD)UIT§.]6lJITffiHSV-1 '@CBuY6>~ (gLD@)JW',HSV-2 '@CBuY6>@)6>£~w'

615)j:56LJU Y 61furffi615)6TT ~ 61furL IT6>@)W . ~ 61ITIT50 @§.] GTU (gU IT§.] W
~61fur615)LDW5o6Uo HSV2+, HSV1 6>@) GT@!JIT61IT UIT§.]ffiITU615)U !b(!5ff,1!D§.]o

~61ITIT6UHSV -1 ~uutq-!i> !b!JIT§.]o '
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LD6iI)!D.ffi!b1@B:.~W~!BITli.J <D1![>1T!D!DGU

~!Jtbu ~!I>ITLi.JG1!!)IT!b!D6!5)6IJ~G1!!)ITLfTDs§] 6151@Ds~!!)lTtbt.51uS16iIT!I>!JtbLJ

G18'6U lfu.LL~6!5)!!)~ !!)ITB:.@)851!D§]. ~riJ~ffi~W, G1U@li,ffiW6!5)LWITLD6U,

~!I>lTwlT6Yf1uS16iITffilT6IJtb 6lJ6!5)!J !!)riJffi1uS1@li,@)tb. ffiITW808'6U, LD61IT ~~~!!)tb,

~6151!J LJ!D WII!!)IT ffi~r'r ffi~li,@) ~LuCB!!)6U ~851w61IT @!!)6!5)61IT w61fuTCBtb

§JT61fuTt.q-6151CBtb.G1U@@)!!)6U ~!I>ITW LD!bWtb u51!H,ffi6iu UL6IJ~~6U !I>LIi,851!D§].

~!BITW ~JD1@)JD1B>6IT

~!Jtbu HSVI ~!I>ITW~ G1!!)IT!bw ~~@)JD1 @6U6IJITLD6U ffilT61TIITuuCBtb.

e6iIT w \!:P!!)6U 5 6lJW§]6IT6YT @»:f?Ds6!5)!!)ffi6Yf16U~~@)~Ll.jL6iIT ~!I>ITW

ffilT61TIITuuCBtb. ~§] 6lJITWU@)~6mwLl.jtb 6lJlTuSl6iIT FFW U@)~6!5)wLl.jtb UIT~Ii,@)tb.

ffiITW808'6U G1!!)IT61fuT6!5)LLJ61fuT,~r'r li,G1ffiITUU6YTtb, LJ61fuTffi6IT 6lfli,ffitb, FFWL6iIT

~ 8' r'rDs!!) 6lJITWU LJ61fuT LD!b W tb FFW 6lf Ii, ffitb ~ ffi1W 6!5) 6lJ LD!b!D
~,!!S1 @),!!S1ffi6YTlT@)tb.

ffi6l!iJr (g)!lrrw : w61fuTCBtb w61fuTCBtb ffi61fuTffi6Yf16ULJ61fuTffi6IT 6)!buCBtb

ffilTr'r6trl'1WIT61516U LJ61fuT, ffi61fuT @6!5)LDffi6Yf16U ~r'r Ii, G1ffiITULJ6YTtb (gUIT6iIT!D

u6IJ6lJ6!5)ffiuSl6U ffilT61TIITuuCBtb.

@)@L<B~ !!)6&r6!5)LD: w61fuTCBtb w61fuTCBtb (gffi!JL6!5)LLt.q-6iu 6)!bULLIT6U,

~§] \!:p6iIT(g61IT,!!S1ffilTr'r6trl'1WIT6!5)6lJUUIT~~§] !B1!JDs!!)!JLDITffie6Yf1 WIICBw6lJ

\!:pt.q-WITLD6U @)@LCB~ !!)6iIT6!5)LD 6)!buCBtb.

(yJ6!5)6YT ~!:I?!D1¥1 : IL6IJ8516iIT U6IJ UIT ffiriJffi6Yf1§lJtb HSV -I 6)!DuCB~§]tb
e!jJ6!5)6YT~):f?!blfl u51ffi6ljtb G1UIT§]6lJIT61IT§]. @§] ffi6U6I51W6iIT-UITr'r If16iITL(g!JITtb

G1u6U6iu UIT6U1fI (g!I>ITWffi~L6iIT \!:p§]G1ffi§lJtbUl6iIT @CBuLJ U@)~ (g6lJ6!5)6IJ

G18'WWITLD6U (gUITffi6ljtb G18'wLl.jtb.

<D1urf1W6lJr'rffi6Yf16U G1!!)IT61fuT6!5)L ~):f?!blfl, ~t.q- !I>ITIi,@)~ !!)6!5)8' 6lf li,ffitb

\!:P!!)6I51W6lJ!b6!5) !D HSVI 6)!bu CB~§]tb. IL!!) CBffi6Yf16iIT ~!J ~~6U ~r'rIi,
G1ffiITUU6YTriJffi6ITw61fuTCBtb w61fuTCBtb 6)!buCB6lJ§] @Ds!!) (g!I>lTuSl6iIT@),!!S1UUlLL

U61fuTLJffi6IT.

L51!DULJWULJ <O1~r'ruL51Giu : UI !DULJWULJffi6Yf16U ~!I>ITW

6)!buCB~~61ITIT§lJtb HSV -2 !!)1T6iIT~~ffiLDlTffi 6)!buCB~§]tb. \!:p1i,851WLDlTffi

~61fuTffi6Yf16U ~WJ W UUl6U ~r'rIi, <01ffiITU LJ6YTriJffi~ L6iIT LJ61fuTffi6IT,
G1u61fuTffi6Yf16U t.51!Du LJwuUI §lJ6IT 6YT 6T 6U6IJ1T UITffiriJ ffi6Yf1§lJtb LJ61fuTffi6IT

IL61fuTLIT@)tb.

~![>ITGU LD!DWW (g![>ITGU B'1TI'r.ffi![>~!BITW~<D1![>IT!DW:

~t.U6lJB> B>61IlITLJD1![>GU

6!5)6lJ!J6iu (g!I>ITWG1!!)IT!b!D6!5)6IJ6!5)LDIi,(g!JIT6iu(gffiITUe!jJ6IJtb, ~6iITt.q-G1§.16iIT

~6U6IJ §] t.q-.6T6iIT.6). ffi61fuTL,!!S16lJ!!)6iIT e!jJ6IJtb, 6!5)6lJ!J6iu UI rf1~ <O1!!)CB~!!)6U

e!jJ6IJtb, ~!JIT6IJ~ (g8'IT!!)6!5)61IT e!jJ6IJ\!:ptb ffi61fuTL,!!S1W6IJITtb.

6il)LDB:.~!JIT6iu~ B>m.JUI \!:p6iI)!D

6n.mriJli, kJ,808i- \!:p6!5)!D 6T6Yf1!!)IT61IT 61516!5)6IJ@)6!5)!DDs!!) u51ffi 61516!5)!J6lJITffi

<018' W W Ii, lfu. t.q-W \!:p 6!5) !D ~@) tb . kJ, 80 8i- ~ r'r Ii, G1 ffi ITU LJ 6YT~~ 6I51@Ds§]

!!)WITrf1li,ffiuuCB851!D§]. 1 % G1LIT§lJt.q-6iIT ~6IJ~!!)IT6U 15 G18'ffi61fuTCBffi6IT

!B1!De!jJLLuuCBffi1!D§]. UITIfILt.q-6\J kJ,80If16U !B16!5)!Dw ILLffi@ G1ffiIT61fuTL §.IW6iITL

G18'6Uffi6IT (g!!)W~!!) ffi61fuT61TIITITt.q-(gUIT6iIT!D @)(g!JIT(gLDLt.q-6iITLD!bWtb UL6!5)L

~LLUULL§] (gUIT6U ILLffi@6ljtb G1ffiIT61fuTL G18'6Uffi6IT (6ruITriJli, G18'6Uffi6IT)

ffiIT61TIITuuCBtb. ~tb8'IT 8'ITW~~6U ILLffi@ IL6IT(g6YT ILLUCB~!!)UULL

<01U IT@6IT ffiIT61TIITU U CBtb. LJ(g 6YTIT!J8' 6iITCB ~ 6iITt.q-U ITt.q- \!:p6!5)!D e!jJ6IJtb

kJ,801f16I51@Ds(g!!)IT, (smear) LJ61fuT~ 6151<5Ds §] 6T& Ii, ffiU U L L

u@)~uSl6I51@Ds(g!!)IT G1~r'rut.516iu ~6iITt.q-§.I6!5)61IT ffi61fuTL,!!S1W6IJITtb.

!!)6IffI6!5)LDU<B~~!!) 6U : 6iI) 6lJ!J6iu t.51rf1~G1!!)CBUU §] !!)IT6iIT IL W ~WIT 61IT

\!:p 6!5) !D WIT@)tb. G1 ~ r'rU UI 6iu G1 ffi ITU LJ 6YTriJ ffi 6Yf16151@Ds§] 6!5) 6lJ!J 6!5) 6ru

UI rf1~G1!!)CBli,ffi6IJITtb.(g!!)IT6U, ffiITr'r6trl'1WIT,e!jJ6!5)6YT,<D1!!)IT61fuT6!5)L~~!J6lJtb,

e!jJ6iI)6YT!!)61fuTCB6lJL~~!J6lJtb LD!bWtb LD6IJtb ~851w. U@)~ffi6Yf16U ~!Jtbu

ffirrUJ~~6U <O1~ITuL51Giu : 6)!bffi61IT(g6lJ IL6IT6YT IfIW IfIW ffiITwriJffi6Yf16U

HSV -I ~6U6IJ§] HSV -2 (g8'r'rDs§] LJ61fuTffi6!5)6YTIL61fuTLITIi,@)tb.

<01~ ITU L51Giu mSIL (g6IJrr : LD@ ~§] 6lJ LD6!5)61ITuSl6U (g 6lJ 6!5)6IJ

U ITr'rU U 6lJITffi6IT, LD!bWtb U 6U LD@ ~§] 6lJr'rffi6IT 6!5)ffi6151!J6Uffi6Yf16U @IDJ
ffirr61TIITuuCBtb.

<O1~ITuL51Giu &l6YTITIq.UJ(gLrr!Jtb : @§] LD6ULl.j~!!) 6lf!Jr'r ffi6Yf16iITILL6I516U

ffiIT61TIITuuCBtb. !I>ITLULL G18'IT,!!S1, lfI!DriJ@) @@UU6lJr'rffi6Yf1Ltb @§]

ffiIT61TIITUuCB tb. ~r'r Ii,G1ffiITuLJ 6YTriJffi6IT, LD!bWtb LJ61fuTffi6IT U IT~Ii, ffiUUL L

@LriJffi6Yf16U ~!!)IT6iITWtb. u51ffi u51ffi ~rf1!!)ITffi @§] LD!J61TIIT~§]Ii,@) ~W!!)IT 851

ffiITW808'6IJIT6U <O1ffiITULJ6YTriJffi6IT,6!5)6lJ!J6iu §JT61fuTt.q-6151LUuCB6lJ!!)IT6U 6) !buCBtb.

mSI~<O16lJ6I!iJrLJL6IJ ~!:I?!D1¥1 (Kerato conjunctivitis): \!:p6iIT(g61IT,!!S1w

!I>ITCBffi6Yf16Ulfu.L, HSV (g!I>.ITW~ <O1!!)IT!bw ffi61fuT G1!!)rf1WITLD6U(gUIT6lJ!!)!b@)

\!:p li,851wLDIT61IT ffiIT!J61TIITLDITffi IL 6IT6YT§]. ffiCB6!5)LDWIT61IT 6151);§1<O16lJ61fuTuL6\)

~!blfl HSV-I 6)!buCB~IDJtbe@ ~!Jtbu (g!I>ITW~G1!!)IT!b!DIT@)tb.~CB~!!)
6lJ6!5)ffiuSl6U ffi61fuT @6!5)LDffi6Yf16U ~r'r Ii, G1ffiITUU6YTriJffi6IT (g!!)IT6iITWtb.
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LD!i>WJtb @!J"61furLIT6)J~ G'1~IT!i>.!DEfu.ffi16(5)6IJffi61f1~tb 6(5)6)J!J"Giu ffiIT6i51ITUU(8tb.

~8T 6)J61TITULJ t!:P6(5).!D ey:>6IJt!:Ptb ~6!5f16(5)LDUU(8~~6IJITtb. @)J]51UUh:"L 6)J6(5)ffi

G'11TEfuUIT~U LJ G'11TEfu 6)J61TIT8: tF1u51Efu @!J"61fur(8 ey:>61ITWJ ' !DITLffi 61f1Efu

ffiIT6i51ITUUL(8 G'1~ITuUlGiu 6(5)6)J!J"Giu @Q5UU6(5)~ G'16)J61f1uu(8~~tb.

a!JIT6I>~

~!Jtbu ~ITffi@)~6(5)6IJ ffi61furLJ]51W@tbt!:P6(5).!DUW61ITu(8ffi1.!D~' ~!DITW

G'1~IT!i>.!D~ffi@) 4-7 !DITLffi~ffi@) UI.!D@) ~!DITW 6T~ITU G'1UITQ56IT

~~IT61IT WJffi1.!D~' 2-4 6)JIT!J"~~Efu ~8:ITffiLL~6(5)~ ~6(5)Lffi1.!D~'

.ffi1 ~L!J" 6(5) 6IJ ~ IT 6l!j>61IT ~ IT IT~ 6(5)615T, ffi ITtb U 61f1 G'1LD61ITL .ffi16(5)6IJ .ffi1WJ~~ Efu

~ITIT ~6(5)615T, 6T6(5)6IJITIT, ~!J"LiJ-~WIT @tbt.6lll.j~615TIT ~~IT, @tbll.j~615TIT

oOoLJ~61TIT!J"IT61ITGiu t!:P6(5).!D ey:>6IJtb ffi61furL J]51W6IJITtb.

lbL<BUU(8~~~6U

Bin. L L G'1!D rftlT 6(5) 6IJ ~ 6151ITU U ~ 61IT ey:> 6IJ t!:P tb , 8T ffi IT~ IT!J"~ 6(5) ~
ffi 6(5)L UI LiJ-UU ~ 61IT ey:>6IJt!:P tb, G'1~ IT!i>WJ~ 6\5)61IT .ffi16(5)6IJffi6(5)61T ffi!i>UI ~~
G'1ffi IT(8uU ~ 61IT ey:>6IJt!:P tb H S V U!J"6)J6(5)6IJ ~ 6151ITffiffi6IJITtb. ffiIT61furL tb

~U~WIT ffi1UU~61IT ey:>6IJt!:Ptb ~6151ITffiffi6IJITtb.

!f;16i5)61IT6Uli!>G5>IT6Tr6IT ~6lJ6UiITIJ!.IU6i5)6lJ :

1 LD6crfI~6i5)61IT i5 ~lTffi@)Lb G~i'ruI516Tu 6i5)6LI!J"6Tu5>6Tr GLDIT i5~Lb 6TL(8.

2. ~6i5)6LI @(I5u~ (p5>i5~L6iIT, @!J"L6i5)L @6I5'>W 1J}-.6T6iIT.6). Gl5>1T6I5oTL

6I5'>6LI!J"6Tu5>6ITIT@)Lb.

3. ~6I5'>6LI i1LL5>(I56ill6iIT i1L6Tr(g61T GlU(I5ffi5>LD6I5'>LJ!>~ i1LLffi(l56ill6U, i1LLU(8i5~U

U:'L GlUIT(I5L5>~L6iIT 5>1T6mITuu(8Lb.

GI~i'ruI516Tu 6I5'>6LI!J"6Tu5>6TrUIT~ffi5>UULL ,r:!)!J"LbLJGlIT6U Bin.LU6J5>61fI6U LD6I5'>!DJ!>

~(I5ffi@)Lb. (g6LIIDJULL ~ITffi@)~6U5>61TIT6U w6l5oT(8Lb aTIDJaTIDJuu6I5'>LIJ.jLb.

4.

5. GI~r'ruI516Tu 615'> 6LI !J" 6Tu LDITIDJULL (g ,r:!) IT tiJ 5> 615'> 61T i1L 6I5oT L IT ffi @) Lb .
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9£Z

J.!9':1i'rplJlJI\9 Sf: CflC\9lJ'3j' ~<6\9n:D<.m~&J "~ww<.m~n~ C\9ljJ9':1i'8)"),fi'C.Q.9

lJ':D n r;1CiR9~ .l!9 J.!9G; C\9l5\9.£1£19C\9':Ii' "CfI~ ~8) n qJ.£g rWqJlJ<9~ ~f}1lJgJ:D

C\9l5\91J£I9C\9':1i't5t91Jn ~$~Wrpt-G> rWqJn~'C.Q.9gJ CflS',,!,,~n~ C\9S'gJ "!91JI\9C.Q.9

C\9l5\9' <.m "~w w cfiC.Q.9@ m:D\911\9 f}1lJl\9C\9m f}1lJl\9 ~ .1Q9lJ CU9 .£11\9 C.Q.9

S'tI19l\9 <IiqJ lJ c.9:D ~f}1lJgj:D

"CfI<.m~ "!91JI\9C.Q.9 '.LQ,Q9lJS'~

"!"1\9C.Q.9(VN1£) ".£g"~J9"lJ~ cfiC.Q.9&J WC.Q.9qJ8 wtI19mlJgJ:D .1Q9lJC\9t5t9-m1\9

C\91J")CiR9~ lJ,fi'lJS':D"!"&J wqJt-G> WC.Q.9G; mtYiw .l!9J.!9M.l!9WqJ-!B UIU LZ ~&J

"~<9$lJlJ,fi' #<9C.Q.9~nCfl8)<.m "!91JI\9C.Q.9 lJ.1Q9lJlJS':DlSl "!91JI\9C.Q.9 <9$&J

(srmudaq SnoHJaJuI) Iji'~cfit-G>~1J0S'9~S' .£g C\!9.bntl19nCiit9~

"~WWM1Jn CfI~ljJ9S'\911\9 wqJm 1Jt5t9q/

f}1lJl\9C\9m f}1lJl\9 J.!9S"'!91JI\9C.Q.9[f§ q-lrWqJm -m 'w 'lSl 'q-lMS'lJm\911\9 f}1lJl\9C\9m

f}1lJl\9 q-lm &J q-lm .£g S'C.Q.91\9"!91JI\9C.Q.9 "!9-m,C.Q.9nCiR9~ "I\9C.Q.9WqJmtYi <.mtYit-G>

q-l~I\9Cfi)cfi) J.!9S'"!,,rWqJlJq/~ ~f}1lJgJ:D S'gJ:Dt-G>"q-l<.mlJ.l!9S'8)lJnr;1l:V9I\9~ 1\9~~~m

.1Q9lJl\9~ lJn~ I\9C.Q.9W~lJn:D C\9C.Q.9lJmlJS' J.!9,fi'~m q-lrWqJ m hr;1l:\.1S'@t-G>

~ ljJ9 S'@lJ gJ ~ C\9.£1:1:1'l5\9l\9rW qJ lSfll\9 C\9m:D ~ C\91\9 '@$lJl\9 'C\9,") m <.m

'mC.Q.9~lSflwn "q-lm-mcfi) mtYi'.LQ,Q9S' 8)")lSlr;1tYi<.m rW~J9 ~<9$1\9 C\9lJ.1Q9q/J9

'WqJ cfit-G> C\9.£1£19C\9S' m:D8)") m C\9lSflC\9C.Q.9lJ,fi'#.1Q9(Q9q/lJ,fi':D ".1Q9 W~ W"!,,ljJ9t-G>
q/C.Q.9~wqJlJq/:D 1\9~~~m .1Q9lJml:\.l@lJm 1J:D8 C\9lSflC\9C.Q.9@J tYi<.mtYit-G>

n q-l1J~ ~ @~.1Q9 JI9 S' -!B 'q-l <ii9> S' "!9 .£11\9 C.Q.9 lJC\9 C\91\9 ~ ~ &J "q-l8) n r;1l5!Q9lJS'

q-l~lJn:D ~tYiqJlJq/~ ~f}1lJgJ:D "!91JI\9C.Q.9 wlSl W~lJn:D "!91JI\9C.Q.9 lJl\9poOO

lJC\9:DC\9J9 q-lrWqJm "t5t9""!9J9"#CiR9~ "'!91JI\9C.Q.9 lSl&J 't5t9"q-lJ9"W 'WqJcfit-G>

q/$&J 'WqJcfit-G> C\91J£I9C\9':1i'"q-l8)nr;1.1Q9J9 "!9-m,C.Q.9nr;1CiR9~ tYi<.mtYit-G>nq-l1J~

"q-l<.m~ @ q-lrWqJm &J '-m 'w 'lSl '19 "!9-m,C.Q.9nr;1CiR9~ m:DwC.Q.9cfi) 1\9C.Q.9t-G>

".1Q9.l!9J.!98) ")nr;1mL9J t-G> J.!9S'19l~ W "!9 1J1\9C.Q.9m ,C.Q.9<ii9>S'h.LQ,Q9n ,")nrW 1\9:D

rW~ "q-l<.mlJ.l!9S"'!91J1\9C.Q.9q-l<.m"!,,lJq/ S' lJmmC.Q.9.J.8.9q/cfi) C\9C.Q.91J£I9C\9S' 1\9C.Q.9t-G>

"~ww8)nr;1S'"!,,cfi(Q9t-G> rW~J9 "!9-m,C.Q.9nr;1CiR9~ "!91JI\9C.Q.9 J.!9S'"!,,rWqJlJq/~

C\9.£1£19C\9S' q-l8) n qJ .£g C\9lJ.l!9 S' "!9 1J1\9C.Q.9 .1Q9lJm S' C.Q.91\9 rW 1\9:DC\9n

: 1JtI19r@l.I]9cfi)

J.!9cpC\f.9liruJUl9 C\f.9-b1..,Ul9n':lCii'(9~

I'l°a C!lmlJm@~11i"



(e:!Jrre:rf1wrra; 28 ):!)rrLa;6IT). ~,rD1§.! a;rr6\JLD 6OJ6lJ!J6iu@!J~~~@6\.J @@80~w.

~,rD1~ ,rD1a;6iT<O1~rrLffiJ~6lJ~,rD~ t..S16iIT61ITIT@!J61fuTCB6lJrr!JffiJa;<§!580~6OJ6lJ!J6iu

LD6U~@6\.J <O16lJ6Yf1(gwIDJw.<O1~uu6OJLI!j-6iu t..S1 (g):!)rr6OJw 6\S1L a;CB6OJLD

~ 6OJ JD!f> ~ §.!. (g):!) rr UJ <016lJ 6Yf1~ <01 ~ rf1w rr !B16OJ 6U (g):!) rr UJ~ <01 ~ rr ,rD IDJ &lJD

(9 8o&lWLDrra; ~1:J?!f>6OJ~ a;6Yf16\.J ~@ a; LDrra; a; rr61mTUu(B&l JD§.!.

<01u rf1W 6lJ ITa; <§!5 80 ~ ~ ,rD1U u rr a; a; ITU t..S161RIT1 <01u 61fuTa; <§!5 80 ~ (g ):!)rr UJ

a;CB6OJLDWrra;(g~rr6iITIDJw. (g):!)rrUJ (g~IDJa;rr6Uw (convalescence)

tB61fuTI!j-@!f>~rr@,1Jw @!f>~ 6\S1wrr@uS16\.J ):!)rrLuLL (g~rr,rDJDw (chronic form)
~6\.J6OJ6U. uS'Ia;80 a;CB6OJLDWrr61ITa;6\.J6))!J6\.J ~.I.g!b~ ~rf1§rra; @(rlj80&lJD§.!.
I

(g):!)rrwrr6Yf1uS16iIT @!J~~~@6\.J <01~1F6]"6\S1 -~,rD1ut..S1LL -IgM (HAV-specific

IgM) 6T@IT<O1urr@6iT @@UU6OJ~80 <O1a;rr61fuTCB(g):!)rr6OJw a;61fuTL,rD1w6Urrw.

~<BB>~W (96OJJ!) :

G)~UU61j)LI!j-6\> 6]" (g!]j~w!1i G)~rT!b!!).JcS@jU L5161iT 61J(!561J6ITT

1. ep6iIT JDrrw :1L6Ua; ):!)rrCBa;<§!580~ UW61mTW Qe:UJU6lJIT a;6iT LD,rDIDJw

~ !JW U ~ ,rD1 ~ ,rD1 (g ):!) rr UJ ~ <01 ~ rr ,rD IDJ :1L 6IT 6TT6lJ IT a; 6Yf16iIT 61f L I!j- 6\.J

:1L6IT6TT6lJITa;<§!580~w e:rr ~rr!J 61mT @w'M, (g61ITrr~ (g6TTrrt..S16iITa;6OJ6TT 6lJrrffiJ&l :1L6iT

<O1e:@,1J~§.! ~CBu!::J,~a;6TTrr a; <O1e:@,1J~§.!6lJ~6iIT ep6ULDrr a;

2. <O1e:6\.J a;6\.J1Fe:rf16\.J @@!f>§'! <O1uJDuuLCB <O1e:W6\.J @1:J?80a;

<O1e:UJWUULL ~CBU!::J,LCB <O1urr@6OJ6TT, <O1e:W6\.JuS'I~ ~CBU!::J,LCB <O1urr@6TTrra;

<O1e:@,1J~§.!6lJ~6iIT ep6ULDrr a;6l.Jw, (g):!)rrUJ 6lJ!JrrLD6\.J ~(B 8oa;6Urrw.
LD~8'6Tr ffirTLDrT61j)6\)

9 10 11 12

Q~U6OJLI!l-6iu ~
~§.! e:J)u~@6\.J a;61fuTCBt..S1I!j-80a;uuLL6lJrrUJ6lJW1wrra; u!J6l.Jw

(enterically) A ~6\.J6Urr~, B ~6\.J6Urr~ <O1~u6OJLI!j-6iu ~~w. @§.!

'<O1~u6OJLI!j-6iu @ (gurr6iITJD 6OJ6lJ!J6OJ6I\), (@~,rD~ (96iITy a;rr6\51~
6OJ6lJ!J6ll516\.J (ge:IT80a;u U L I!j-@!f>~ §.!) (g e: IT!f>~§.!. @§.! (ga;rr 6TT 6lJ1!j-6\S16\.J,

:1L6OJJDw,rDJD, 27 -34nm ~6TT6\S16U, e,rD6OJJD @6OJ1:J? ~IT.6T6iIT.6]" <O1a;rr61fuTL

6OJ6lJ!J6iu ~~w.

(g!!)rrUJ (g~rr!h J!) 6lJ6OJa; :

<O1~uu6OJLI!j-6iu 6]" (gurr6iIT(gJD a;6U6))!J6OJ6U ~rr80~w. (96iIT~L6\516\.J

<O1u@80a;w ):!)6OJL<O1U,rDIDJ,~,rD1~,rD1a;6iT <O1~rrLffiJ@)6lJ~,rD~(96iIT LD6U~@6U

<O16lJ6Yf1(gw,rDJDuuCB &lJD§.!. @!J ~~ ~@ 6U 6OJ6lJ!J6iu ~ ,rD1§.!a;rr6UW LDLCB(g LD

@@80~w. (g):!)rrUJ <O1~rr,rD6OJJD 6]"!huCB ~~ ~@a; 6T61fuT61RIT1806OJa;uS16Urr61IT

6OJ6lJ!J6iu (g~6OJ6lJuuCB&lJD§'!. @6iIT~(gu~6iIT a;rr6Uw 30 -40 ):!)rrLa;6iT.

~!Jwu ~,rD1~,rD1, ~rr61ITrra; a;LCBuuCBw. <O1~u6OJLI!j-6iu ~&lw LD@~§.!6lJ

(g~rr,rDJD~(g~rrCB a;rr61mT ):!)rrLuLL (g):!)rrUJ80~ :1LLULrrLD6U (g):!)rrUJ @61fuTLDW

u!Juyw !B16OJ6U (chronic carrier state) (g~rr6iITJDrr §.!. <O1u@wurr@,1Jw 15 (9~6U

40 6lJW §.! 6lJ6OJ!J :1L6IT6TT 6lJ(gwrr@a;IT a;6OJ6TT ~ rr8o~&lJD§.!. a;ITut..S161RIT1
<O1u61fuTa;6Yf16U oOou6UuS'I61IT6iITL <O1~u6OJLI!j-6iu 6]",rDuCBw. LD!J61mT 6\S1&l~w

(Mortality rate) ~@a;LDrra; :1L6iT6TT§.! (40% 6lJ6OJ!J).

IgG

61j)61J!)"6T\J"cS@j (g!]jIT<'!pffiLDrTcSffiUuLLL5I61iT -61JrT!)"~ffi6Tr

ULW 8.21-1

U!J 6l.Jw 6lJWla;6IT

~ ,rD1~ ,rD1a; 6IT <01~ rr L ffiJ~ 6lJ ~ ,rD ~ (9 6iIT, LD6U~@6U ~(g ):!)a;

6T61fuT61RIT1806OJa;uS16Urr61IT6OJ6lJ!J6iua;6iT <O16lJ6Yf1(gw,rDJDuuCB&lJD§.!.

@§.! e@6lJrf1LuS'I@!f>§.! LD,rDJD6lJ@80~ LD6U-6lJrrUJ 6lJiffiwrra; u!J6l.J&lJD§.!.

(g):!)rrUJ @~IT 6T~1F~ (Outbreak) ~1:J?!f>6OJ~ a;rruuffiJa;6Yf16U ~@a;LDrra;80

a;rr61mTuuCB&lJD§.!. ~BT~~LDrr61IT :1L61mT6l.J ~6U6U§.! e:rr80a;6OJL tBITa;6U!f>~

~l!j-tBIT LD,rDIDJW(g):!)rrUJ <O1~rr,rDIDJ6iT6TT:1L61mT6l.J 6OJa;wrr6iTU6lJIT a;6IT ~6U6U§.!

e:rr 8oa;6OJL tBIT a;6UuuL(96iT6TT tBIT !B16OJ6Ua;6Yf16U 6lJ6TTIT8oa;uuCBw (gLD6U

gyCB6IT6TT J)6iIT (S h e11 fish) (gurr 6iITJD6lJ,rDJDrr 6U (g):!)rrUJ U!)"6lJ6Urrw.

Qa;rr 6Yr6OJ6'fT (g):!)rruSlW61J :

@!f>~ (g):!)rr6OJwu,rD,rD1 ~@a;LDrra; ~,rD1w (9l!j-w6\S16U6OJ6U. @!f>@wrr

<O1LD8o~(g a; rr LD,rDIDJw 6lJL ~u t..S1rf1a; rr (g U rr 6iIT JD ):!)rr(B a; 6Yf16U ~ I!j-tBIT

6\S1!B1(gwrr&l80~w @LffiJa;6Yf16\.J ~61fuT61rnT!Jrr61IT§.! LD6U~@61ITrr6U ~BT~~uULCB

<O1urf1w @~IT 6T~1F~a;6IT !B1a;ti?!f>§.!6IT6TT61IT.61fLI!j-6U ~6IT6TT6lJITa;6Yf16OJL(gw

~W6lJa; a;6lIlrrL.!!51~61J

<O1e:w,rD6OJa; ~La;ffiJa;6Yf16\.J 6OJ6lJ1)6OJ6I\) t..S1rf1~ <O1~CB8oa; (9l!j-wrr §.!.
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8 (5 6)Jrflu.61 (5.d:>~ LD!b G;)JDrr(5 6)J(5 B:.@) ~ 6iJ6)J61T6)JrrIE U!J 6l.j6)J!bI6\.>6!i)6U.

@!bI6I5)(5.d:>~ (g!!)rrwG;)!brr!b IDJ (g!brr 6irr IDJ6)J!b!b@) ~!bI1E ~61T6l.j 6!i)6)J!J6Yu

(g!b6!i)6)JUUCBG;)LD6irrIDJ Lj6UuuCBIfJ JD~'

~W6l.l1E IE6liuTL!!51~6\> :

6T!E!b 6)J19B:.IELDrr6lIT~W6)JIE(ga:rr !b6!i)6lITIE~ID @6\.>6!i)6U. 6!i)6)J!J6!i)6Y\)

G;)a:W!b6!i)1E ~LffiJlE6rf16\.> t51rfI~G;)!bCBB:.1E (yJl!j-wrr~.

t516irr6)J(51D (ga:rr !b6!i)6lIT1E6IT eyJ6UID 1E6OiITL!D1wuuCBIfJ JD~ :

1. uSl6irr6lIT~ t9J6OiIT(g6mITrrB:.lfJeyJ6UlD, LD6U~!bI6\.> IErr6l5).#t 6!i)6)J!J6Yu (gurr 6irr JD

~1E6IT 1E6IT 61S161TB:.1E6UrrlD.

2. ~.Q3rf16\.> ~6IT61T @)!D1Ut51LL IgM.

3. PCR G;)a:w~ G;)~80.@.61S1 @)!D1Ut51LL G;)!brrLr'r6)Jrfl6!i)a:6!i)W,(HEV spe

cific sequences) LD6U~!bI6\.>1E6OiITCBt5Il!j-B:.lE6UrrlD.

@!Ji>~ID LD!i>WID~~ 8'IDu!B~LDrr6lIT Gi'lurr(!!iLIE6YTrrEfuU!J6l.jID

Gi'I~u6!i)LI!j-6iu (Parenterally Transmitted hepatitis) L51,6-1, Lq. LD!i>WID

~ Gi)~u6!i)LLq.6iu B

@~ G;)~urrL6lITrr61S1rf1(gL @)CBIDu~6!i)!b80 a:rrr'r!E!b~' 61S1rf1wrr6irr ffiLDrrr'r

42nm ~61T6l.j6!i)LW~, ~!b!b@)6IT 6)JLLLDrr6lIT @!JL6!i)L @6!i)19 DNA

t51!J!bI1E6IT @(5B:.@)ID. @~ '(gL6irr urrr'rLI!j-B:.IfJ6IT' 6T6irr IDJID ~6!i)19B:.IEUUCBID.

@!J~!bID LD!bIDJID @!J~!bID a:IDu!E!bLDrr6lIT G;)urr(5LIE6IT eyJ6UID

(g!!)rrw~ G;)!brr!b IDJ U!J 6l.j1fJJD~. @6irr @)(gu~6irr IErr6UID @!J6OiITCB (yJ!b 6\.>

§J!E~ LDrr!bffiJlE61Trr@)lD. (yJ!bEfu !f;16!i)6U 6!i)6)J!J6Yu G;)u(5B:.@) 1E6\.>615'!J6I5)6\.>

!!)6!i)LG;)UIDJID. 6!i)6)J!J6Yu ~1E6IT1E6IT LD!bIDJID 6!i)6)J!J6Yu LjJD~(g!brr!bJD Lj!J!bffiJlE6IT

@!J ~!b ~!bI6\.> G;)6)J6rf1(gw !bJDuu CB IfJ6irrJD6lIT. (g!!)rrwrr6rf1u516irr @!J ~!b ~!bI6\.>

6!i)6)J!J6Yu G;)!!)CB)JJrrLIE6IT ffi!b!D1B:. G;)lErr6OiIT1!j-(5B:.@)ID.~!b6Urr6\.> cg)JJrrwrr6rf1u516irr

@!J~!bID (g)JJrrw~G;)!brr!b6!i)JD U!JULjID. HBV, G;)~U6!i)LI!j-6Yu A6!i)6)J 61S1L

IE CB 6!i) LDW rr 6lIT (g )JJ rr 6!i) w ~ (5 6)J rr B:.@) ID . ~ I!j- B:.IE I!j- ~ !J51@) !D1w !b JD

(g!!)rrw~ G;)!brr!b IDJB:.IE6IT (g!brr6irr IDJID.

(g)JJrrw ~ G;)!b rr !b w 6!i) L W 6)J r'rIE 6rf1Efu 5 % cgU r'r 6!i) 6)J !J 6!i) 6Y\)

@!J ~!b ~!bI6I5)(5!E ~ (yJ@6!i)LDWrrlE G;)6)J6rf1(gW!b W 6)J!bIEfu6!i)6U (gLD~ID

G;)!brrL r'r80.#twrr IE (g!!)rrW~ G;)!b rr!b W6!i)L w 6)Jr'r IE 61Trr IE (g 6)J @(5uur'r.

@)19.d:>6!i) !bIE 6IT LD!b IDJID !b 6!i)L IErrU LjIDJ!bI a: rfIw rr IE @ 6\.>6Urr!b

(g!!)rrwrr6rf1IE~B:.@) (g)JJrrwG;)!brr!bWID ~urrwlD ~!bI1E1D ~6IT61T~. HBV,

G;)~uurrL(gLrr6!i)a:LCBIE6rf16\.> G;)!brrLr'r8o.#lwrr IE @(5!E~ G;)lErr6OiIT(gLu51(5B:.@)ID,

cgLD~ID (g)JJrrw G;)!brr!bIDJ6!i)LW FT'!J6\.> G;)a:6\.>IE~B:.@) 51!bI!JrrIE ~IDLj)JJrfl6irr

!bCBuurr!b JD6\.> 51!bIr'r8oG;)a:w6l5)6lITrr6\.> 1E6\.>615'!J6\.> urr !bIuLj 6) !bUCBID.

@!J6OiITCB 6)J6!i)lEwrr6lIT )JJrrLuLL (g!!)rrw~G;)!brr!bIDJ IErr6mITuuCBffilJD~'.
J!jrrLULL (j))a:wEfuuSl{§(j))~U6!i) Ll!j-6Tu/1E6\.>615'!J6\.> !bIffiB:.lE6IT

uwffiJlE!JLDrrIE ~!91B:.IEUULCB, .#tr'r(g!Jrr.#t6Yu ~6\.>6U~ ' 1E6\.>615'!J6\.>

Gi'la:w6l5)19~!b6\.>' (liver failure) 6T6irrJD !f;16!i)6UB:.@) (g6)JIELDrrIE

(yJ6irr(g 6lIT IDJIfJ JD~'

(g)JJrrw

". ._~ Anti-HBc
I '>, .

)JJrrLULL (j))~rrLr'r 8o8'lwrr61IT (j))~U6!i)Ll!j-6Tu: 6!i)6)J!J6Yu Gi)!brrLr'r8o.#twrr IE

@(5!E~ G;)lErr6OiIT1!j-(5B:.@)ID, ~6lITrr 6\.> FT'!JEfu urr !bIuLj @j6!i)JD6)JrrlE(g6)J

@(5B:.@)ID.

/'
;. ...AnH-HBc19M

HBs Ag '\.

'\ An1i-HBs-
nti-HBe

1 2 3 4 5 6 7 B 9 10

Gi'I!brr L r'r80.#t w rrIE (g )JJrr w ~ G;)!b rr !b IDJ 6!i) L W (g !!) rr w rr 6rf11E ~ B:.@)

G;)~u(gLrr G;)a:6\.>~6Urrr'r IErrr'r.#t(g6lITrrLDrr (HCC) (g!brr6irrWID ~u~~
~6IT61T~. !bIlC!!G;)!J6irrIDJG;)~U6!i)Ll!j-6Yu 6)J(56)J~ ~rfI~. (gLD~ID @~

(g)JJrrw ~G;)!b rr!b W 6!i)L W6)Jr'rIE6rf16\.> 1 % B:.@) ID @)6!i) JD6)J rr IE (g 6)J

1E6mITB:.IfJLUULCB6IT61T~.

Gi)a.rr 6IT 6I5>6YT cg JI>rruSlw6\>

G;)!brrLr'r8o.#twrr IE G;)~U6!i)LI!j-6Yu t5I (g!!)rrwB:.@) ~LULrrLD6\.> (gJI>rrw

t9J6OiITLD IEL~!bIIE61Trr IE u!Jcn,,!6)Jr'r 1E6IT ~6UG;)lEffiJlfJ~1D 450 uSl6\.>6I5)w6irr

(g U r'r @(5 B:.1fJJDrrr'rIE 6IT. ~ 6lITrr 6\.> @!E!b 51 6OiIT~ B:.6!i) IE U 6\.>(g 6)J IDJ

U@)!bIIE6rf16\.> LDrrIDJID.

6!i)6)J!J6YuB:.@) (g)JJr'r(yJIELDrrB:.IEUULL t516irr

ULID 8.21-2

HBV ~61inTl!j-(j))~6in-IE6ir

HBs Ag - LjJD~(g!brr!b!D ~6OiIT1!j-G;)~6irr

HBc Ag - 6!i)LDWUU@)!bI~6OiIT1!j-G;)~6irr

HBe Ag - ffi!JB:.@)IDLj!J!bID.
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U!T6lJID (p61fJ JDlI>6IT

GI~U6(5)Ltq- 6iu 6lJrnu 6lJ);§1 U!T6lJrrLD6\> LD!D!D ~ L 6\> ~ 6IT 6lJ);§1

c.y.>6(5)!DuSl6\> U!T6tJffil!D~.

1. @IJ~!!>LD : @!T!b~LD Gl8'gw~~~6\>, ~!TLD ep6ULDrrlI>6tJLD mmlfllI>6(5)OO

uffilIT$~ Glffirr6IT6lJ~rrgww, 8'6lJ!Tffiffi~~ c.y.>6ULDrrffi, U5-6(5)8' @)!b~6lJ~6iIT

ep6ULDrr ffi, ,J}jffi@)u<58'IT, IfIIDJtf,iJ ffi LUJrr6U6r616iu LD!DIDJW ~IDJULj ~rr61IT!b~6iIT

ep6ULDrr ffi6tJW uiJ6tJffil!D~.

6T~ITu<DIurr(!96IT 6T~ITa.<OI8'UJ6iJ :

1. Lj!D~~~rr!D!D 6T~ITGlurr(56IT (anti-HBs) @~ ~~rnu ~~IDJw

ffirr6U!b~6iIT (convalescence), t.Sl!Du@)~uSl6\> ffirr6mITuuCBw, (gLDgwW @~

~~rTI.iJ!b<Ol~rr!D6(5)!DGI~rrLIT$~ 6lJ(5w ~CBuurr!D!D6(5)6U @)!J5lffiffil!D~. @~

~~rrUJrr6Tf1uSl6iITffirr6ULDkJ,!Trr6tJwffi6d!ITCBt.Sltq-ffiffic.y.>tq-lI.Jw,~61ITrr6\> ~rrLuLL

(2~rrwffi@) ~LULrrLD6\> ~~rrw @6d!ITLD ffiL!b~ffi6Tf1LW U!TuLjU6lJITffi6Tf1LW

(chronic carriers) ffirr6mITuuCB6lJ~6\>6(5)6U.

GI~6iIT~uurf)ffiffirr ~rrLtq-6\> @~ ~urr6iIT!D U!T6tJw c.y.>6(5)!D~rr6iIT

~~ffiLDrrffi @(5ffiffil!D~. (gLDgwW ,J}jffiJ~ffi ep6iITIDJ 6lJUJ~6U\(5$~ e6iITu~

6lJUJ~ffi@)LULL6lJITffi~OO ~~ffi ~ooGill6\> ~~rTlu!b<Ol~rr!D6(5)!DGluIDJffil!DrrITffi6IT.

@$~ UiJ 6lJ 6\> c.y.>6(5)!D @)1f!$ 6(5)~ ffirrUU ffiffiJffi6IT LD!DIDJW LD61IT

~~rrUJrr6Tf1ffi6IT ffirruuffiffiJffi6Tf1gwW ffirr 6mITuuCB ffil!D~.

4. Gl6lJITtq-ffi6\> U iJ6tJw c.y.>6(5)!D (g~ rnu!b <OI~rr!DIDJ6(5)LUJ ~ rruSlu61 (5 $ ~
ffi(5Gill6U\(5ffi@)w@)1f!$6(5)~ffi@)U!T6tJw.

2. e 6T~ITGlurr(56IT 6(5)6lJiJ6iu <OIU(5ffiffi @)6(5)!DlI.JwGlurr~~
~~rr6iITIDJffil!D~. @~ ~~rrwffi@) ~LULrrLD6\> (g~rrw @6d!ITLDWUiJULj6lJITffi6Tf16\>

~~rrw!bGl~rr!DIDJ UiJuLjw !B16(5)6U@)6(5)!D$~(5UU6(5)~ ~6mITIT~w.

3. 6(5)LDUJUU@)~ IgM (Core IgM) ~~rrw!bGl~rr!D!J5l6iIT ~iJWU

!B161fJ6Uffi6Tf16\>~~rr6iIT IDJw, ~LDgwW 8'wu!b~UJ ~~rrw!bQ~rr !D61fJ!D

~6mITIT!b~w.

4. 6(5)LDUJUU@)~IgG (Core IgG) IgMffi@) t.Sl!D@)~L(g61IT (g~rr6iITIDJw.

~LDgwW ~n'LuLL-(g~rrwffi@) ~LULrrLD6\> ~~rrw @6d!ITLDWUiJULjU6lJITffi6IT

LD!DIDJw ~ ~~rrw!b <OI~rr!D!J5l6U\(5$ ~ @)6mITLD6(5)L$~6lJIT ffi6Tf16\> 6lJrr'y;?~rr6IT

c.y.>~6lJ~W @(5ffi@)w.

2. ~Lgw!D6tJ ep6ULDrrffi U!T6tJw.

3. @)1f!$ 6(5)~ ffi 6Tf16\>, @)CBWLI!b ~ 61ITrf)6\> ~ ~ rr UJrr 6Tf1ffi (g 00 rr CB <OI~ (5 ffiJffil

U1f!@)U6lJITffi6Tf16\> ~rf)8'rr6d!ITL6\> c.y.>6(5)!DuSl6\> U!T6tJw.

~W6'IJlI> lI>6IIin"LJ!51~6iJ

mmtf,rf)6\> 6T6U\8' rr c.y.>6(5)!DuSl6\> 6(5)6lJiJ6iu ~6iITtq- <OI§16iIT ~6\>6U ~

6T~ITGlurr (56(5)00 ffi6d!ITCBt.Sltq-ffiffi6Urrw.

~CBU4 (p61fJ!DlI>6IT

1) Gl8'UJ6\>uS1~ (g)!)rrWffiffiIT6'fTITffiIT~ !!><B~~ffi GlffiIT6IT(5!!>6\> :

@!T6d!ITCB 6lJ6(5)ffiUJrr61IT ~CBUkJ,LCB GlUIT(56IT ffi6IT ffil6(5)Lffil6iIT!D61IT.

mmtf,rf)6U\(5$~ GlU!DUULL~ (serum derived) - HBV ~~lTwffi@)

~LULrrLD6\> ~~ITW @6d!ITLDW UiJuLjU6lJITlI>6Tf16iIT (HBVcarries)
mmtf,rf)6U\(5$ ~ BT!b~ ffirf)ffiffiU UL L HBs ~6iIT tq-§l61IT16U\(5$ ~
~UJITrf)ffiffiuULL~. ITffiITWt.Sl61IT6iITL HB s ~6iITtq-§16iIT: Fr-6iuCB ffi6Tf16\> GI§161IT1tq-ffi

@6iIT§?161IT1UJrf)ffiJc.y.>6(5)!DuSl6\> ~UJITrf)ffiffiuULL~.

61fJ6'IJ!T 6iu ~6iIT tq- GI§16iIT lI>6IT

1. Lj!D!b~~rr!D!D ~6iITtq-Gl§16iIT HBs Ag 22nm ~oo6tJ6(5)LUJ ~ffi1TOO

~6\>6U~ @)5-1f16lJtq-Gill6\>BTiJ$~ ~~ffi ~ooGill6\> ~6ITOO6(5)6lJ @!T!b~!b~6\>

Q6lJ6Tf1~UJ(5ffil!D~. @~ mmtf,rf)6\> @(5uu6(5)~ffi Glffirr6d!ITCB 6(5)6lJ!T6iu

Glu(5ffi@) ffi6\>6DiJ6U\6\> ~61fJL Glu IDJ6lJ6(5)~ ~ !J5lUJ6UITW.
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@iJ6d!ITCB ~CBUkJ,LCB GlUIT@6ITffi~W UIT~ffiITULj LD!DIDJW

6L\"rf)UJ!b~6iIT 61fJLDuSl6\> 8' LDLDITffi ~ 6IT00 61IT. ep6iIT IDJ ~ L 6(5)6lJ ~ CBukJ,1fI

GlffiITCBuu~IT6\>, ~CBukJ,1fI ~UITLUULL6lJITlI>6Tf16\> 95% (gu(5ffi@) UIT~ffiITULj

GlffiITCBffiffiffiffin.tq-UJ ,J}jOO6tJffi@) 6T~ITGlurr(56IT ~!Du!b~ ~6d!ITLuuCBffil!D~.

~6UffiW c.y.>~6lJ~W t.Sl!D$~ @)1f!$6(5)~ffiC5ffi@) ~CBukJ,1fI (gurrCBw c.y.>6(5)!D

1995 ~w ~6d!ITCB 6)uiJ6\> LDIT~!b~~ ~!J5lc.y.>ffiuU(8!b~UULL~. t.Sl!D$~

@)1f!$6(5)~ffi~ffi@) 6, 10 LD!DIDJW 146lJ~ 6lJrr!T!b~6\> ~ffi ep6iITIDJ ~L6(5)6lJ

~CBukJ,1fI ~UITLuuCBw. "
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2. 'e' ~6iITtq-Q§16iIT HBe Ag BT!T$~ LjiJ~W IfI!J5lUJ~oo6tJffi6Tf16\>

@iJ!b~!b~6\> Q6lJ6Tf1uuCBffil!D~. @~ @iJ!b~!b~6\> @(5uu6(5)~ffi <OIffirr6d!ITCB

~ ~ffi ,J}jOOGill6\> 6(5)6lJ!T6iu Qu (5 ffi@) ffi6\>68!T6U\6\> ~ 6(5)L Q UIDJ6lJ6(5)~

~!J5lUJ6UITW.

3. 6(5)LDUJUU@)~ ~6iITtq-Gl§16iIT (HBc Ag) 61fJLDUJUU@)~ LjiJ~W

@iJ !b~!b~6\> ffilT6i51ITUULIT~.



(1) BTffirT~rT!J~~6i5)!D u61mf1WrT61TITffi6Yr (2) ):5rTLULL- (g):5rTlLJc'i>@)

!LLULrTLDtfu (g):5rTW @6ifurLDtb u!JuLjLjGlJIT ffi6YfLtb !LL~g)J61.J 6i5)GlJ~~

QffirT6YrUGlJITffi6Yr. (3) HB V (g):5rTwffi@) !LLULrTLDtfu (g):5rTW @6ifurLDtb

u!JuLjtb ~rTwffi@) t5l!D$~ @»);e$6i5)~ffi6Yr (gUrT61IT!D HBV (g):5rTW~ Q~rT!bg)J

~rTffi@)tb ~u~~ ~@ffitb !L6Yr61TGlJITffi(5ffi@) ~CBuk!,tfI ffiLLrTWtb

QffirTCBffiffiUUL (gGlJ6ifurCBtb.

2. GlJrTrfu.i1!LLQ8'ID!J~~ 5I"~irQUrT@6Yr (Passive Antibody)

Q~u6i5)Ltq-6iu B (g):5rTW~Q~rT!bg)J6i5)LW@!J~~tb 8(g!J 8@l!:P6i5)!D

~tflffi@)~~ ffirTWtb (gUrT61IT!DGlJ!b!DrTtfuULtq-@$~, ~$~ ):5UIT HBV
(g):5rTw~~CBuurT!b!Dtfu ~!b!DGlJ!JrTffi @(5$~rTtfu ~GlJ(5ffi@) Q~u6i5)Ltq-6iu

B @tbll..j(g6m"rT@)(g61TrTLj6Yf161IT ~6Yf1ffiffiuUL (gGlJ6ifurCBtb.

Q~u6i5)Ltq-6iu C

@!J~~tb LD!bg)Jtb @!J~~ 8'tbU$~UULL QUrT(5Lffi6Yr (y>6\)LDrTffi

u!J61.Jtb A ~tfu6\)rT~ B ~tfu6\)rT~ Q~u6i5)Ltq-6iu 6)!buCB~~tb l!:Pffiffilw

ffirT!J61mf1~@)tb. @~ (gLrT(gffirT6l11rfl(gL@)CBtbu~6i5)~ 8'm'r$~~. @~

8!b6i5)!D @6i5));e RN A ~(g 6m"rT6i5)LDffiQffi rT6ifurL~. Q8'tfu ~Lffir5.J ffi6Yf1tfu

GlJ 61T !J rT~ . ~ 6m"rTtfu tfI tb U 61ITtfI @)!J r5.J@)ffi 6Yf1tfu (g ):5 rTW~ Q ~ rT!b6i5) !D

!L(5GlJrT ffi@)tb.

8't..OU~@tfu~rT61IT.$l6i5)LffiffiUQU!bg)J6Yr61T6m".H ev

ffi6ifurCBt5ltq-uu@tfu(g):5IT<'pffiUULL6i5)~(exposure),
(g):5rTW~ Q~rT!b g)Jtb ~61IT 6i5)LD6i5)W !L61rnTIT ~~rT ~.

2. e j a I a:!: } C;; 6 1 ¥19 (serum) 6i5)GlJ!J6iu~(g6m"rT6i5)LDPCR
QffirT6ifurCB ffi6ifurCBt5ltq-ffiffi6\)rTtb.

Q~u6i5)Ll1}-6iu D (Delta Agent)

@~ 8(5 @)6i5)!DUrTCB6i5)LW6i5)GlJ!J6iu~@)tb. @~61IT QU@ffiffi~@!b@)

Q~U6i5)Ltq- 6iu B !L~6l11 6i5)GlJ!J6rurTffi (g~6i5)GlJUUCBffil!D~' 51"6m"(gGlJ

Q~u6i5)Ltq-6iu B (g):5rTW~Q~rT!b g)J !L6Yr61T (gJDrTWrT6Yf1ffi6Yf1tfuLDL CB(gLD

@~ (gJDrTwQ~rT!b6i5)!D!L(5GlJrTffi@)tb.@~ HBV tll161S1(5$~ QU!DUULL
HBs Ag WrTtfu~6m" (gLDtfu !L6i5)!D(gwrTtq-(5ffi@)tb,36nm BT!b!D6YT61.J6Yr61T

6i5)GlJ!J6iu ~@) tb. QL tfuLrT ~61IT tq-Q§l61IT 6i5)GlJ!J61lS161IT8!b6i5)!D @6i5));e

RNA ~(g6m"rT(gLDrTCB(g8'IT$~ ffirT61rnTuuCBtb.

W@~~6lJ cg~rr!D!Dw :

HDV ~6m"~ Q~u6i5)Ltq-6iu

@6ifurLDtb u!JuLjUGlJIT ffi6Yf1tfu ffitfu6l5'!J tfu

@)!!51Ut5lLL IgA.

!L61rnTIT ~~cgLDW61IT!!51

B (gJDrTwffi@) !LLULrTLDtfu cgJDrTW

(gJDrTtll161IT~6l11!J~6i5)~ ~@ffirflffi@)tb.

cg):5rT1iJ !516i5)6\) :

cgJDrTW @6ifurLD QU(5ffiffi ffirT6\)tb 6 l!:P~tfu 8 GlJrT!Jr5.Jffi6Yr~@)tb.

@~ Q~u6i5)Ltq-6iu B6i5)w 6l11L ~6l11!Jtb @)6i5)!D$~ ~!Jtbu !516i5)6\)

Q~u6i5)Ltq-6iu6i5)w !L(5GlJrTffi@)tb. ~6m"rTtfu UrT@ffiffiUULL t5l61IT 50 %
(gu(5ffi@) JDrTLULL (gJDrTw~Q~rr!bg)J !L(5GlJrT@)tb. JDrTLULL ffitfu6l5'!Jtfu

(gJDrTWLD!bg)Jtb Q~U(gLrT Q8'tfu~6\)rTIT ffirTITtfI(g6m"rTLDrT~ffilw @!J6ifurCBtb

l!:Pffiffilw t5l!J a:tfl6i5)6m"ffi61TrT@)tb. @~ !L6\)ffitb l!:P(!gGlJ~tb U!J6l11Il..j6Yr61T~
LD!bg)Jtb U6\) JDrTCBffi6Yf1tfu5I"61ITu61ffiffirTffi !L6Yr6YT~. @!J~~tb Q8'§1.J~~~tfu,

@!J~~tb 8'tbu$~ QUrT@Lffi6Yr, !Lg)JuLj ~rT6m"tb LD!bg)Jtb (gUrT6i5)~

QUrTQ5Lffi6i5)61T ~tfI(y>6\)tb UW61ITuCB~~~tfu (gUrT61IT!DGlJ!b!DrTtfu H ev

u!J61.Jffil!D~'

8'l!:P~rTW~@tfu QU!DuuCBtb (gJDrTW~Q~rT!bg)JffiffirT6m"@LUtb
Q~6Yf1GlJrTffi ffi6ifurL!!51WUUL6l11tfu6i5)6\). !LL~!D61.J QffirT6YrGlJ~61IT (y>6\)LDrTffi61.Jtb

u!J61.Jffil!D~'

~W6lJB> B>6ifurL.ID1~61> :

1. ~ft>rflwtfu (Serology): !Lg)J@WrT6m"~ft>rflwtfu (g8'rT~6i5)6m"ffi6Yr
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Q~U6i5)Ll1}-6iu G (HGV)

@~ oOoU(g61T6l116l11!J(gL@)CBtbu~6i5)~ 8'rTIT$~~. LD!bg)Jtb HeV ffi@)

§JT!J~~ Q8'rT$~LDrT@)tb. A ~tfu6\)rT~, B ~tfu6\)rT~, e ~tfu6\)rT~,

Q~u6i5)Ltq-6iu ~tfu UrT@ffiffiUULL 8(5 ~g)J6i5)GlJtflffila:6i5)8' !51Lj6m"rfl61IT

~ft>rfl61S1(5$~ l!:P~61S1tfuffi6ifurCBt5ltq-ffiffiUULCBQ~u6i5)Ltq-6iu G 6i5)GlJ!J6iu

5I"61ITg)J~6i5));effiffiuuCBffil!D~' @~ @!J~~tb LD!bg)Jtb@!J~~tb 8'tbU$~UULL

Q U rTQ5 L ffi 61T rTtfu U !J 61.Jtb . Q ~ U 6i5) L tq- 6iu 6T 61ITg)J LD6i5) !D l!:P ffi LDrTffi

Bin.!DUU L L rT~ tb ffi tfu 6I5'!Jtfu (g):5 rTWffiffi rT6m" Q U rflW ffi rTrfl61mf1 6T 61ITg)J

8(5ffiffirT 6\)l!:Ptb JDtbu l!:Ptq-WrT~.

J:51m61IT 61S16\> <DICI',IT6IT6IT (X6}J6nirnq.wm6}J :

1 6Jj)6}J!J6iu <DI~u6Jj)LI.q..6iu 6))iJu(8!1>[)Jib ~W Q6lJ6\J(X6lJW 6lJ6Jj)ffi 6Jj)6lJ!J6iuCl',6IT

@[)J6lJ6Jj)!J ffi61fuTL!J51WUUL(8~6Jj)6lJ 6lJ6Jj)ffi(gW<DI~u6Jj)Lt.q..6iu A, B, C, D, E,

LD)iJWib G 6T6OTW <DIuwrfILuuL(86ir6IT61IT.

2. HAV LD)iJWib HEV 8(56lJrflLl.61(5):B[)J LD)iJ<DI)DIT(56lJ(5ffi@jLD6\J6lJITW6lJW1(gw

u!J6l.J~)D[)J. Q~U6Jj)Lt.q..6iu 6Jj)6lJIJ6iu 6lJ6Jj)ffi B, C, D, LD)iJWibG ~If,}W6Jj)6lJ,
@IJ!1>!5ib LD)iJWib @IJ!1>!5ITibU):B!5UULL <DIUIT(5LCI',61TIT6\JUIJ6l.JIf,})D~.

3. HA V LD)!JWib HEV (gPSITw<DI!5IT)iJWffiCl',6Jj)61T<DIITW6\Ju51@j(gPSITW!5(8UUIT)iJ)D6\J

\!;p6Jj))Dffi61TIT6\J!5(8ffiCl',6\JITib. ~
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~~i>lUJITUJLb8.22

LD6tIT1~6tIT1oiIT6Ti>lfn.JuIT!D.ro6U~6t5).rou4

(HIV)

6t5)6:U!76Yu

Q~GUUr'r Qa:GU6I51615r #.l!}-.4 6)"!Dt51 (receptor) GU ~Ll!}-ff, Qa;IT6iT£lJD~'

t51615r6iITr'r 6!5)6lJ!J~615r Q6lJ6fflllj6!5) JDlljtb T Qa:GU6I51615r Q6lJ6fflllj6!5) JDlljtb.

~.t51.41 ~!1>6l.jL615r @6!5)6lmT6lJ!1>ITGU,6!5)6lJ!J6fu T Qa:GU6I51615r ~6iTcg6fr

J:9.I6!5)!:f.>£IJD~' t51615r6iITr'r 6!5)6lJ!J6fu ~6!5)LW ~r'r.6T615r.6)" Q6lJ6ffl 6lJQ5£1DJ~'

@!f,!1> ~r'r.6T615r.6)".6!5)6lJ QLtbUcg6\)L (~8'a:ITa;) ~a; 6!5)6lJ!1;~ rfl6lJr'r6fu

I!j-!JIT615r6fu£lrflucgL6fu Q!!>IT!bJ 8Q5 @!J61fur(B @6!5)!:f.> l!2.6T615r.6)". t51!J!bJ6!5)W

~Q56lJITff,@)£IDJ~' @!1>!D@) ycg!JIT6!5)6lJ!J6fu (l'f'615r 6!5)6lJ!J6fu) 6T615rW Quwr'r.

@!f,!1> y cg!J IT6!5)6lJ!J 6fu l!2.6T 615r.6)".6!5)6lJ Q L tb u cg6\) L L ITa; ff, Q a; IT61fur(B,

~tbY6iITrfl615r ~r'r .6T615r.6)". UIT6I51lDcg!J6fu ~!1>6illlljL615r. 6Ttb-~r'r .6T615r.6)"6l.jtb,

6!5)6lJ !JaT6!5)L W ~ r'r.6T615r.6)".$ a; ~ tb ~ Q5 6lJ IT£I615r JD6iIT. ' 6!5)6lJ !JaTff,@)

cg!1>6!5)6lJWIT6iIT QUIT Q5La; 6iT ~Q56lJIT ff,a;UULL t51615r6iITr'r, ~6!5) 6lJ Qa:GU

cg!1>IT6I51GU6)"!Da;6iITcg6lJ ~Q56lJIT.$a;uuL(B @(!5.$@)tb ~6!5)JD, ~6iT ~6!5)lDUY

ycg !'JITLl!2615ra;6iTcg6frIT(B cga:r'r!f,~, l'f'0£ 6!5)6lJ!'J6!5)6nJ 8(!5r5.J£l6!5)61fur .$@)tb.

@!f,!1> 6!5)6lJ!'J6fu 8(!5r5.J£l6!5)6lmTuy Qa:GUcg!1>IT6I51GU !!>6!5)LQuW£l JD~' @!f,!1>

Q 6lJ 6fflllj 6!5) JD @ GU6\) IT 6!5)6lJ !J6fu ~ (!5 tb t51 L(B ~ tb Y 6iIT6!IT1r'r Q a: GU

Q6lJ6fflllj6!5)JD 6lJ);§lcgw Q6lJ6ffl 6lJ(!5£1DJ~' ~ucgUIT ~ ~~ 8(!5 6!5)6\)ucgUIT

ycg!JITLl!2615r Q6lJ6ffl ~6!5)DJ6!5)WU QuW£lJD~' @!f,!1> Q6lJ6fflllj6!5)JDWIT6iIT~

~tbY6iITrfl615r Qa:GU6I51GU ~6iT6fr 6!5)6\)t516!5)Llljtb, 6!5)6lJ!J6nJITGU ~W6lJIT ff,a;u

ULL £I6!5)6fr ff,cga;IT ycg!'JITLl!26!5)6iITlljtb Qa;IT61furL!1>ITa; @Q5ff,@)tb.

(pm@J6!5)!7

6T uSlL 6fu ( Qu JDU U L Leg!!> ITw!1;!1>(B U U IT!DDJGU @)6!5)JDUIT(Ba;6ffl6lIT

~!!51@)!!51a;6iT) cg!!>IT6!5)W~61fuTLIT.$@)6lJ~ <D1~8'.§).6ill. (HIV) 6T6iITUU(Btb

lD6!IT1!1>6!IT16lIT6T@r'rUUIT!DDJGU @)6!5)JDUY 6!5)6lJ!'J6fu ~@)tb. @~ ITLcg!'JIT

6!5)6lJ!'J6fu @)(Btbu!1;6!5)!1>8' cga:r'r!f,!1> Q6\)615r1!j- 6illrflcg6iIT ~6!5)6lmT @)(Btbu!1;6!5)!1>8'

cga:r'r!f,!1>~ ~@)tb. @!f,!1> ~6!5)6lmT @)(Btbutb Q6\)615rl!}- 6illrflcg6iIT6illGU u51a;

Q lD~ 6lJITa; Q a: tb lD!!51 ~L l!}-GU 6ill6fu 6iITIT cglDl!}- 6T 615r@Jtb cg!!>IT6!5)W

~61furLIT.$@)tb 6!5)6lJ!'J6fu, ~(B lD!DWtb @)!bJ6!5)!'Ja;6fflGU@!'J!1;!1>cga:IT6!5)a;

6)"!DU (B!1;~ tb 6!5)6lJ!'J6fu, 6ill6\) r5.J@)a;6fflGU 6T!bJr'rU U IT!D6!5)6\) @)6!5)DJff,@)tb

6!5)6lJ!J 6fu a; 6iT : ~!1> IT6lJ ~ @)!'Jr5.Ja; 6ffl615r 6T !bJr'rU IT!DDJGU @)6!5)JD.$ @)tb

6!5)6lJ!'J6fua;6iT, (S IV) kj,6!5)6iITa;6ffl615r 6I51tbcgUIT6!5)a:L(Ba;6iT FFr'rff,@)tb 6!5)6lJ!'J6fu

(FTL V). @!E!1> ~6!5)6lmT @)(BtbU!1;~L615r cga:r'r!f,!1>6iIT6!5)6lJ ~@)tb.

~6!5)lDUY (Structure)

Q~ 8'. §). 6ill. WIT6iIT~ 8 (!5 ~(!5 61fur6!5)L 6lJl!}-6lJ cg!1>IT§ll6!5)JD

cgUITr'r!1;!bJw6!5)6lJ!'J6fu~@)tb. ~~ 90-120 !!>ITcg6iITITWLLr'r ~6fr6l.j6!5)LW~

1;9JTff,6ffl cgWIT a; ITU6n51L ~ 6iIT ~ Q6lJ6fflcgw 20 Uff,a; r5.Ja; 6iT Qa; IT61furL

@.$ cga; IT6nJQ ~ L !'J6lIT Bin.L 6!5)L llj tb ~ 6iTcg6fr Bin.tb Y cgU IT6lITJD

~6iT6YT6!5)lDU6!5)Ulljtb (core) Qa;IT61furL~. ~6iT ~6!5)lDUt51 @J6iT @!'J61fur(B

8!D6!5)JD@6!5)!:f.>~r'r.6T615r.6)"(RNA) a;~.$@)tb rfl6lJrr6fu I!j-!'JIT615r6fu£lrflucgL6fu

Q!!>IT!bJlljtb, ~r'r .6T615r.6J.6!5)6lJ8' a:ITrr!f,!1>l!2.6T6lIT.6)".UIT6I51QlDcg!J6fuQ!!>IT!bJlljtb
~6iT6YT6iIT.

(structure of HIV).-~e-: --

RNA

sUlrfl6lJ6!5)L!1>6U (Replication)

QUIT ~6lJIT a; ITLcg!'JIT6!5)6lJ!'J6fua;6iT Q~8'.§).6lf.6!5)wlljtb cga:rr !1;~, lD!DDJ

~r'r.6T615r.6)". 6!5)6lJ!J6fua;6!5)6YT 6illL 6ill!1;!bJWa:lDIT6iIT6!5)6lJ. @6!5)6lJ l'f'!1>6I51GU

~r'r.6T615r.6)".6illGU @(!5!f,~ 8Q5 l!2.6T615r.6)". t51!J!bJ6!5)W (copy) ~61fur(B

u61fur@£IJD~' t51615r6UTr'r @!f,!1> l!2.6T615r.6)". t51!'J!bJuSlGU @(!5!f,~ !:516!5)JDw

~r'r.6T615r.6)"ff,a;6!5)6fr ~W6lJITff,@)£Iff, Qa;IT6iT£lJD~' Q~a:.~.6ill. WIT6iIT~

!1>615r@J6!5)LW Q6lJ6fflllj6!5) DJ £I6!5)6YTff,cga;IT ycg!'JITl!2615r ~.LT. 120 (y>6\)tb T
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ULtb 8.22 Q~8'.~.6ill

6!5)6lJ!J 6nJ ITGU ~ (!5 6lJIT.$ a; U UL L u51a; l'f' ff,£I WlDIT6iIT Q6lJ6fflllj6!5) DJ

-jcg!'JITl!2615ra;6iT, £I6!5)6YTff,cga;IT ycg!'JITLl!2615r 120tb ~.LT.41tb ~@)tb. @uul!j-

515)6lJ!'J6fua;6iT ~(!56lJIT@)6lJ~, ~!Du!1;!bJ 6lJ6YTrr aT!:f.>!D~WIT@)tb (productive
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growth cycle) @§! ~UI,@)tb ~UIT§! ~tbY61ITrfl61IT T Q~6DUIT <D)8'6D

c'}.j~ffiffiUL CB GillCB£1!D§!. c'}.j~IT6lJ§! 615)6lJ!l6Yuffi6YT Qu Q5@)£161IT!D61ITT

<D)8'6Dffi6YTc'}.j~ffi£16iIT!D61IT.!§615)!Dw ~~!lr5.Jffi6rf16D @D5~ @!lL615)L @615)1:Q

lJ!!.6T 61IT . 6J". y ~ !lIT 615)6lJ !l 6Yu ~ tb Y61ITrfl61IT Q 8' 6D 6\516D ~ 6YT6TT

@)~!lIT~LDIT~8'IT~LDITCB ~61IT!D!D @615)6ffiITD5§! ffi6\)D5§! GillCB£161IT!D61IT.c'}.j615)6lJ

c'}.ju~UIT §! Q6lJ6rf1~ <D)~rflWIT !§615)6\)u5]6D @Q5ffi@)tb. @uutq.. @615)6ffiITD5§!

Q6lJ6rf1~<D)~rflWIT !§615)6\)u5]6D @Q5ffi@)tb ~UIT §! ~~ITIiJ~ Q~IT .ID!DIT61IT§!

!§!DD5~!lLDITffiffiU uLCBGillCB£1!D§!'

cg~ITIiJ~ cg~IT!bJD 6l.I6II)ffi (pathogenesis) .
<D)~8:.§3.Gill.u5]61IT ~~IT~~ <D)~IT.ID!DIT61IT§!U~§! ~6do"rCBffi6YT 6lJ615)!l

Gillrfl6lJ615)LD5§! @Q5ffiffi6\)ITtb. @D5~ cg~ITli.J~ Q~IT .ID!D16Dc'}.jcg~ffi !§6i»6\)ffi6YT

~6YT6TT61IT. c'}.j615)6lJWIT6lJ61IT :

~!lWU c'}.j!D1@)!D1611)~6-.~.mS1. cg!DITIiJ~ GI~IT!bw

@§! ~~!lIT ffi61IT6lJIT8'61IT BTffi61T61ITtb 6T 61ITW LD.IDQ!DITQ5 QUW!lIT6D

c'}.j615)1:QffiffiuuCB£1!D§!.2-6 6lJIT!lr5.Jffi6TTITffi<D)~8:.§3.Gill. cg~ITli.J~ Q~IT.IDW

~ 6YT6TT ~ ~IT WIT6rf1ffi@9ffi@) ffi1:Q615)6\)ffiffiITW8:8' 6D LD.IDWtb c'}.jtq..~ 61ITITU~

cgUIT61IT!Dcg~ITWffi@)!D1ffi6YTQ~61ITuCBtb. @§! 5 l':P~6D 10 8'~61T£1~

~~ITWIT6rf1ffi6rf16Dffi6do"rCB6ffiIT!lUULCB6YT6TT§!. @§! 1f16\) 6lJIT!lr5.Jffi6rf16D@)6ffiIT

LD615)LD5§!GillCB£1!D§!. l':P~6\516D <D)~8:.§3.Gill 6T~IT<D)UITQ56YTQ~ffitq..6lJITffi

@Q5D5~IT§JJtb BTffi61T61IT~ Q~ITLIT8:If1u5]6D (course of illness)
cg~IT61ITW£1!D§!'

. l':P~6D cg~ITW~ <D)~IT.IDW

. 6\51tbUITWL ~BTffiffi@9ffi@)u u!D6lj~6D. LDQ5~§!6lJ <D)6lJ6rf1~ <D)~rflWIT!§6l5)6\)

. Q~8:.§3.Gill.u5]6iIT Q6lJ6rf1uUITCB §JT61furLUu(B~6D

. LDQ5~§!6lJ <D)6lJ6rf1~ <D)~rfl6ljL6iIT ffin.tq..w GillWIT~.. @!Duy.

l':P~6D cg~ITW~ <D)~IT.IDWffi@)tb LDQ5~§!6lJ Q6lJ6rf1~ <D)~rfl6ljL6iIT

ffin.tq..w GillwIT~ffi@)tb @615)L<D)6lJ6rf1 U~§! 6lJQ5Lr5.Jffi6YT ffin.L ~ffi6\)ITtb.

LDQ5~§! 6lJ c'}.j!D1@)!D1ffi6YT <D)~rflD5 ~ L5161IT @!l6do"rtq..6D @Q5D5§! §3D5§!

~61furCB ffi6rf16D LD!l6ffiITtb ~~rflL6\)ITtb.

LD(!5~§!6l.I Gl6l.I6rf1UITCB(Clinical manifestations)

Q~8'.§3.Gill. cg~ITW~ <D)~IT.ID6l5)!DlLjtb c'}.j~615)61IT~ <D)~ITLITD5§! 6lJQ5tb

~~ITW~ <D)~IT.IDWffiffi615)6TTlLjtb, c'}.jQLDrflffiffiITGill6D ~6YT6TT cg~ITW ffiLCBuUITLCB

615)LDWtb, ~IT 61IT@) @)~ffiffi6TTIT ffi 6lJ615)ffiUUCB ~~lLj6YT6TT §!. c'}.j615)6lJ 6lJ6II)fficgW

@)~ I - ~!ltbu c'}.j!D1@)!D1Q~8:.§3.Gill. cg~ITW~Q~IT.IDIDJ ~~!lITffi61IT6lJIT8'61IT
BTffi61T 61ITtb.

LD(!5~~6l.I Gl6l.I6rf1~ GI~rflWIT !f;I6II)6\) :

Q~8:.§3.Gill. u5]61ITIT6D UIT~ffiffiUULL 6T6D6\)IT ~~ITWIT6rf1ffi@9tb, U6\)

~6do"rCBffi6YT Q~ITL!lffiffin.tq..w c'}.j!D1@)!D1w.ID!Dc'}.j6D6\)§!LDQ5~§!6lJ Q6lJ6rf1~

Q~rflWIT !§6l5)6\) (clinical latency) 6T61IT!D615)1:QffiffiuuCBtb!§615)6\)615)WffiLD5§!

<D)8'6D6lJIT. cg~ITWIT6rf1ffi6YT ~~IT615)W u!luuffiffin.tq..w6lJIT ffi6TTITffi @Q5UUIT,

cg~ITWIT6rf1ffi@9ffi@) Q~8: .§3.Gill. 6T~IT<D)UITQ56YT~8'IT ~615)61ITffi6YTUIT1fILtq..6lJITffi

@Q5ffi@)tb. LDQ5~§!6lJ Q6lJ6rf1~ GI~rflWIT~ !§615)6\) ffiIT6\)tb l':P~6lJ§!tb

615)6lJ!l6Yu QUQ5ffiffitb ~615)L Qu IDJtb. CD 4 T <D)8'6Dffi6rf161IT 6T 6do"r6\mf1ffi615)ffi

e~!l ~!lIT ffi @)615)!DlLjtb, c'}.jUUtq.. c'}.j~6iIT 6T6do"r6\mf1ffi615)ffi 200ffi@)tb c'}.j6D6\)§!

c'}.j~ .ID@)tb @)615)!D6lJ ITffi @)615)!DlLjtb <D)U IT\!:f?§! l':P ~ 61T8: 8'l6D 6T WL 6iu

QUQ5£1!D§!'

GI~ITLIT.IT>~ 6l.I1:Q&B>~~!b@) LDITJDITB> $16D1JT$IT(YI19-66r 61Trfu.i\u5l(!5&@)W

!f;I6II)6\)

U61ITLDLr5.JffiIT61IT$16D1JT$'rr(YI19-6-BTY.IDIDJ (lymphomata) cgUIT61IT!D6lJ.ID!DIT6D

6J".IDuCBtb $16D1JT$n-(YI19-6-BT 61Tffiffi tb, (y>61ITIDJ LDIT~r5.Jffi@9ffi@)tb ~LD6\)ITB>

@!l6do"rCB c'}.j6D6\)§! c'}.j~.ID@)tbcgLD.IDULL~m1UULL @Lr5.Jffi6rf16D $16D1JTJEn-

(YI19-6-BT 61Tffiffitb <D)~ITLIT8:If1WITffi @Q5D5~IT6D, Q~ITLITD5§! 6lJ1:QffiB>~~.ID@)

LDIT!DITffi$16D1JT,ffifr(YI19-6-6r61Tr5.J£1uS1Q5ffi@)w!§615)6\) 6T61ITIDJ c'}.j615)1:QffiffiuuCB£1!D§!.

@)~ II - LDQ5~§!6lJ <D)6lJ6rf1~Q~rflWIT!§615)6\) c'}.j!D1@)!D1w.ID!D§!.

@)~ III - Q~ITLITD5§! 6\51tboOou~~ITCB 61Tr5.J£1uS1Q5ffi@)tb!§615)6\).

(5~ IV - c'}.j - @)~LDcg~ITW(Constitutional disease)

~ - ~!ltbL51W6D ~~ITw. @ - @!l6do"rLITtb~~ITW~

FF - @!l6do"rLITtbY.IDIDJ(Secondary cancers)

~ - @~!l !§~6\)B>6YT.

Q~IT.IDIDJ

~W6\>UIT61IT cg!DITWB>6Yr :

@D5~ @)~Gill6D ~6YT6TT ~~ITWIT6rf1ffi6YT ffiITW8:8'6D, <D)~ITLIT8:If1WIT61IT

~u~, Q~6rf16lJITffi <D)~rfl£1!D 6T615)L @)615)!D6lj, LD.IDIDJtb ~ffiffi 8'LDWtb UITIT~§!

~ITffi@)tb <D)~IT.IDIDJtb (Opportunistic infections) ~UIT61IT!D @W6DUIT61IT

c'}.j!D1@)!D1ffi6TTIT6D c'}.j6lJ~UU CB6lJ IT. @D5~ cg~ ITWIT6rf1B>6YT ffi CB611)LDWITffi

~~ITlLj.IDW,. $16D1JTJEn-(YI19-6-6r 61Tffiffi~~~ITCB LD6do"r6mIT!l6D 61Tffiffi~~~ITCBtb

@Q5UUIT. @D5~ c'}.j!D1@)!D1B>6YT6TWL6Yu Q~ITLITY615)Lw @)~LDtb (AIDS
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related complex) or61IT!D615)wli.ffiuuCB.$l61IT!D61IT(gLD~Lb (g,!!)ITWIT61fIffi6IT@~~

.ffi1615)6\)u5)6DlQ5~~ ~61IT(g61IT!!5l orwc...6iuIi.@) 6U1)6\)ITLb.

,!!)l)wt.5\wEfu G:,!!)ITW :

COI~ 8'. §3.6>51. (g,!!)1TWIT61fIffi61fIEfu 8i-LDITfT 90 8' ~ 6>5I.$l~ (g U Q51i.@)

LIT1i.(g6ru1T U61TIT6iu(gLDIT1¥16iu, Ii.rf1U(gLITffilTli.(gffilT1¥16iu LD!DIDJLb LDit~W ,!!)I)LbLJ

LD6lfurL6\)it~6\J 6DlLbooo(gUITLDIT(gUIT61IT!D,!!)I)Lbt.5\W6\J (g,!!)ITWffi6IT@Q5Ii..$l61IT!D61IT.

8'U~Ii.IJ:j,c... ~615)61T ~W!DI¥1, (g6UIi.IJ:j,6\)ITIT LDu5)(g6\)ITU~, 9W!D!D ~615)61T .
~615)!D ~W!D1¥1 LD!DIDJLb LD61ITit~61TIT8'1¥1u5)61ITIT6\J6.f!Du(BLb LD61IT(g,!!)ITW

(Dementia complex) G:UIT61IT!D~6!IT1it~6ULDIT61IT ,!!)I)Lbt.5\w6\J (g,!!)ITWffi6ITorwc...6iu

(g,!!)ITWIT61fIffi(§:!5li.@) ~lij-li.ffilij-' 6UQ5.$l !D~'

@I;T6Din"LITW G:!f>ITW~GI~IT!DIDJ G:!f>ITW6>6IT

8'~~ITUU6UIT~ (g,!!)ITW .$lQ5u51ffi61TlT6\J (opportunistic pathogens)

6.f !DU CBLb @1)6lfurLIT Lb (g,!!)ITWitCOI ~ IT!DIDJ (g,!!)ITWffi6IT ~ IT61IT or Wc...6iu

(g,!!)ITWIT61fIffi61fl6\J LDI)6l5iITLb6.f!DUCB6U~!D@) COIuQ5Lb 6>1T1)6mIT1WIT6> ~6IT61T~.

~!D6>lTuLJ (g,!!)lTwit~CBuUIT!D!DIT6\J @wli.6>ffi.J6>6IT UIT~1i.6>UUCB6U~IT6\J @~

(gUIT61IT!D 8'~~ITUU6UIT~ (g,!!)lTwitCOl~IT!DIDJIi.6>6IT (g6U6>LDIT6> 6U61TIT,!!)~

LDI)6l5iITit615)~ 6>5I615)61T6>5I1i..$l6i5T!D61IT.

6l.IW&.6>LDIT61IT 8'!B~iruU6l.I1T $!) G:!f>lTw&..$IQ5u516>6IT

UIT1i.~rf1WIT1i.6>61TIT6\J6)"!i>u(BLb G:,!!)ITw!b QibIT!i>IDJffi6IT :

or Lb.Iij-.LLJU IT.$lLLJa: 6\) IT1¥16iu LD!DWLb or Lb.6.f 6>51WLb @61ITI)ITCOI8'6\J~
6\)ITCOI!DWIT6\J 6)"!DuCBLb 6>IT8' a:,!!)ITW, 8'1T6\JLDCOI61IT6\Ja:6\)1T 6Y15l~L61IT a:8'IT~~

COI8'uIij-9u51wlT, 6iuIij-I)Ua:LIT6>ITIi.6>6\J a:,!!)lTwitCOl~IT!DIDJ LD!DIDJLb

COI6\)~wITCOI61IT6\Ja:6\)1T1¥16iu.

!d~615)8'wITEfu 6.f!Du(Bw G:!f>ITW~ GI$!)IT!DIDJ6>6IT

a:ffi6lfurlij-lij-wlT#i6iu, .$lrf1Ua:LIT 6>1Tli.a:ffiIT#i6iu, .ffi1LLJa:LDIT615)8'a:LIT#i6iu 6>rf16OT

.ffi1a:LDIT6!IT1WIT,~6iuuIT~6\Ja:6\)IT 1¥16iu, LD!DIDJLb ~6iua:LITU61T1T 6iua:LDIT1¥16iu.

8L(B6Din" 6m!f16>6YTITEfu 6.f !Du(Bw G:!f>ITW~ GI$!)IT!DIDJ6>6IT :

Ii. rf1U G:L IT6iu a: U ITrf11ij-WIT1¥16iu, §3 (g 8' IT6iu G:U ITrf1a: WIT1¥16iu LD!DIDJLb

~615)61Tu5)6\J 6.f!DuCBLb LIT1i.a:8'ITt.5\61T1T6iua:LDIT1¥16iu.

61!)6lJ !T6iu ffi6ITIT6\J 6)"!i>U (B lb G:,!!)ITW!b Q ~ IT!i>IDJffi6IT : 1¥1.or Lb. 6>51.

6>5I191it~615)1) ~W!D1¥1 @~l)ufl)6\J, ~8'8i-1i..$l615)6IT1i.@)(!g6\J LD!DIDJLb ~6l5iIT6l.j1i.

@)WITu5)6\J 6.f!DuCBLb COI~8'.or6iu6>51 a:,!!)lTwitCOl~IT!DIDJ, COI~8'.or6iu61f - 8
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~6\J 6.f!DuCBLb ffia:ulTl¥16iu 8'ITITa:6>ITLDIT.

@1)6Din"LITW ):!9615)6\) LJ!DIDJ6>6IT :

,!!)I!6lfur~1Tc...8'.$l61IT 6iu 6lS1Lboooa:UITa:LDITLD!DIDJLb ffia:UIT1¥16iu 8'ITITa:ffiITLDIT

~.$lw @1)6lfurCB 6U615)ffi LJ!DIDJli.ffi(§:!5Lb 6UWIi.6>LDIT6> 6UQ5Lb orwc...6iu ~L61IT

ffin.lij-w LJ!DIDJffi61TIT@)Lb. @)L6\J6UIT6\J - @61ITuCOIuQ5li.6> ~Q5uLJ 8'~~uLJ

LJ!DIDJ, ~1Tc $l61IT6iu 6DlLboooa:UITLDIT, UIT.$lc...6iu 6lS1Lboooa:UITLDIT~.$lW615)6U

orwc...6iu a:,!!)lTwIT61fIffi61fl6\J ffilT6l5iITUUCBLb t..Sl!D6U615)ffi LJ!DIDJli.ffi6IT ~@)Lb.

@)W!B615)$!)6>6YfIEfu orWL6Tu Paediatrics AIDS:

@)W.IT> 615) ~ ffi 61fI6\J or W c... 6iu, COI~ 8' . §3. 6>51. a:,!!) ITW itG ~ IT!D IDJ 6IT 61T

~1Tu5)Lu51Q5~~ COIu!DuuCB.$l!D~' a:,!!)ITW GI~IT!DIDJ615)LW @)W~615)~ffi(§:!5li.@)

~6>5I1) ~1T~li.ffi615)61T8'8'ITIT~~ ~CBuUIT!D!D6\J @)615)!D6LJ (severe humoral im-
munodeficiency) 6.f!Duc...CB, UIT1i.~rf1WITIi.6>61TIT6\J a:,!!)lTwitCOl~1T !DIDJ,

COI~ IT L IT8' 1¥1 W IT 61IT 6U u5) !D IDJ u a:U IT Ii. @), 6> IT 8' a: ,!!) IT W, 6lS1 Lb 000 U IT W CB

@6lfurLIT6ruIij-I¥1W6\J .ffi1LLJa:LDIT6!IT1WIT LD!D IDJLb U 6\J QLD IT61ITrf1 6lS1Lb 000 U ITWCB

615) ~ U ITu a:61T 1¥1W ITa: U IT61IT!D 6U IT!D !D IT6\J ~ 6U ~ U U CB 6U IT. ~ u5)@)Jlb

@Ii. @)W.IT>615)~ 6> 6IT 6l.I W ~ IT61IT a:,!!)ITW IT61fI6> 61fI6\J ffi IT6l5iITU U CBLb

a:,!!)lTwitGl~1T!DIDJli.ffi61TIT~Lb ~6U~uuCB6UIT.

G:!f>ITW~$!)(BuUIT!D!DEfu

COI~8'.§3.6>5I. a:,!!)lTwitCOl~IT!DIDJLD!DIDJLborwc...6iu u51ffi ~.IT>~ a:,!!)ITW

~ CBU U IT!D!DIT6\J @)615)!DUITCBffia:61TITCB 6>IT6l5iITU U CBLb. ~ ~ 6\J .ffi1615)6\)

a: ,!!) ITW !b COI~ IT!D IDJ COI~ ITL IT1¥1 @ I) 6lfur CB LD IT ~ it ~ !D @) 6IT ~ 615)!D

.$l615)61Tli.a:ffilTLJI)~it~!D@)Lb, (gffiITIT LJI)~!b~!D@)Lb (p24) or ~IT COIulTQ56IT

~Q56UIT@)Lb. LDQ5!b~6U ~!!5l@)!!5lffi6IT COI~61ITULit ~6Uffi.J.$lw~Lb or~IT

p 2 4 or ~ ITCOIU ITQ5 61fI61IT ~ 61T6LJ @) 615)!D LLJLb. ~ !!5l @)!!5l @6\J6\) IT~

a:,!!)lTwIT61fI6>61fI6\J or ~IT or ~ITCOIulTQ56IT ~~6> 615)LLITffi61fl6\J (titres)

ffilT6l5iITuuCBLb. ~!!5l@) !!5lu5)6\J6\)1T~ ffilT6\)ffic...Lit~6\J CD4 - T- COI8'6\Jffi61fl61IT

or 6lfur6mIT1Ii.615)ffi @)615)!D~~, ~~61ITIT 6\J a:,!!)ITW COI~IT!D615)!Dor ~IT Ii.@)Lb 8'1i.~

ulT~li.ffiuuCBLb. a:,!!)ITW GluQ5@)LbCOluIT(!g~ CD8- T- COI8'6\Jffi61fl61IT

or 6lfur61TIrl1Ii.615)ffi ffin.CBLb. COI~8' .§3.6>5I. 6>5Irf16U615)L6U~IT~Lb T- COI8'6\J ,!!)8'8i-

COI8'6\Jffi6ITa:,!!)ITWCOI~IT!D!!5lwCOI8'6\Jffi615)61T~y?1uu~IT~Lb, @W!D615)ffiWIT61IT

a:,!!)lTwit ~CBuLJ COI8'6\J6>61TIT~Lb(natural killer cells), 81ij-1¥11¥1[Antibody

dependent Cell-mediated cytotoxicity.] a:ulT61IT!D6U!D!DIT~Lb COI8'6\Jffi6IT

~1i.6>uuCB.$l61IT!D61IT.

C D4 - T - COI8'6\Jffi61fl61IT or6lfur6mIT1Ii.615)6> @)615)!D6U~1T~Lb, CD 8-

T - COI8'6\Jffi61fl61IT or6lfur6mIT1Ii.615)6> ffin.CB6U~IT~Lb, ~Lboooa:ulT615)8'c...CBffi6IT,

a:LDIi.a:1)1ToOoUIT~ffi6IT LD!DWLb @W!D615)ffiWIT61IT a:,!!)ITW ~CBuLJ COI8'6\Jffi61fl61IT
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Q 8' UJ 6i.J U rTCB a:. 6iT ~ 6!r>!D~ 6i.J LD!Dw tb U 6i.J6lJ 6!r>a:. 6T ~ ITQ U rT(!5 6iT

!L!Du~~ffia:.rT61IT B-Q8'6i.J ~6lfurCB~6i.J, IL-2, @6lfurLITW1~ffil6iIT-a,
@~ [TW1ooo(gurT 6!r>a:. 6iIT a:. 6rf16iIT !L!Du ~ ~ ~ffilUJ 6!r>6lJ ~6!r>!D ~ 6i.J (gUrT 6iIT!D

(g):!)rTli.J~CBuurT!D!D6i.JQ8'UJ6i.Ja:.6rf16i.J LDrT!D!DriJa:.6iT6J"!DuCBffil6iIT!D~. @6l.J6lJrT!DrTa:.

(g):!)rTW QU(!5~tb(gUrT ~ (pl!:t>61I" 8ocF16i.J 6TWL6ft> !L(!56lJrT ffil!D~. QLDrT~~

W1tboo,,(gurT 6!r>8'LCBa:.6rf16iIT 6T6lfur6i51rAffi6!r>a:.2000/ ffillLj.u51.w. ~a:. ~6!r>!Dffil !D~.

CD4 - T - Q8'6i.Ja:.6rf16iIT6T6lfur6i51rAffi6!r>a:.200 ~a:. ~6!r>!Dffil!D~.(gLDgwtb

CD4: CD8 Q8'6i.Ja:.6rf16iIT61I"~~Q~rTLITY ~6!r>6U£WrTa:. LDrTWffil!D~'
QU(!5tbUrT 6UrT61IT 6TWL6ft> (g):!)rTUJrT6rf1a:.6rf16i.J(g~rT6i.J ffin.IT!L66lITIT6l.I6lS)6!r>61IT

( cutaneous hypersensitivity) ~6!r>!DurTCBa:.rT66lITuuCBffil!D~.

(g 8'rT~6!r> 61IT8:-8'rT6!r>6UuS16\> ~ !J)rTlU a:.61!lITL JDI~6\>

6!r>6lJ[T6ft> t5l rf)~Q~CB ~~6i.J, ~6lfurtq- ~6iIT a:.6lfurCBt5l tq-~~6i.J LD!DWtb

t5lcF1~IT PCR. [Polymerase Chain Reaction), Q8'W6lJ~6iIT (y>6ULDrTa:.
Q~ 8:.§3.6lS) (g~rTli.J~ Q~rT!D6!r>!D a:.6lfurL JDlUJ6UrTtb. ~&rf)UJ6i.J ~8'rT ~ 6!r>61IT

(Serological test) LD!DWtb (g):!)rTW~CBuurT!D!D6i.J~6!r>!DurTCB (immunode-

ficiency) (g8'rT~6!r>61ITa:.~tb Q8'WUJ6UrTtb.

U[T6lj~6i> 6lJ!:§l1L6iT: Q~80.§3.6lS). t5l6iIT6lJ(!5tb 6lJ):J51a:.6rf16i.Ju[T6l.Iffil!D~.

(g):!)rTW~Q~rT!DW !L6iT61T6lJITa:.(g61TrTCB!LLgw!D6l.I Qa:.rT6iT6lJ~61ITrT6i.J, @[T~~tb

LD!DWtb @[T~~U U~~1L61TrTgwtb, (gUrT6!r>~uQurT(!5La:.~ffi~ ~tq-6!r>LD

UJrT61IT6lJIT a:. 6rf1Ltb ~ cF1a:.6iT U ffilIT.d:>~ QB> rT6iT6lJ ~ 61ITrTgwtb,

8i-a:.rT~rT[T~~6!r> !DuSl6i.J u6i51rAyrf)(g6lJrT(!5ffi~ ~CF1 ~~~ a:.rTUJ~~61ITrTgwtb

LD!DWtb ~):!)rTW~Q~rT!DW6!r>LUJ~rTuSlLu51(!5.d:>~~W.d:>6!r>~ffi~tb u[T6l.Iffil!D~.

Q8'wUJuuCBffil!D~.

4. UrT~a:.rTuu!D!D ):!)L6lJtq-ffi6!r>a:.a:.6rf16i.J Fr{8uCBU6lJIT a:.6!r>61T @[T~~tb,

6lS).d:>~, a:.6lfur, 6Tgwtby LD~6!r>8' LD!DWtb @~[T !Lwuya:.6iT ~rT61ITtb

Q8'wUJ ~@JLD~ffia:.ffiffin.LrT~.

5. uUJ6iITuCB~~ a:.):J51ffia:.ffiffin.tq-UJLD(!5.d:>~cF1a:.6iT (disposable sy-

ringes), ~cF1a:.6iT LD!DWtb a:.(!56lS)a:.6iT a:.LLrTUJLDrTa:. !Lu(gUJrT ffilffia:.uUL

(g 6lJ6lfur(Btb.

6. LD(!5~~ 6lJ ~~ 6!r>!DuSl6i.J !L 6iT 61T6lJ ITa:. 6iT ~ cF1 ~ ~~
a:.rTUJrfua:.6rf161ITrT6i.J 6J"!DuCBtb ~urTUJrfua:.6rf1W1(!5.d:>~ ~rfua:.6!r>61T UrT~a:.rT ~~ffi

Qa:.rT6iT61T ~ffia:. (p6iITQ61IT 8o8'rf)ffi6!r>a:. ):!)L6lJtq-ffi6!r>a:. 6TCBIf,a:. (g6lJ6lfurCBtb.

7. ~rTuSlLu51(!5.d:>~ ~W.d:>6!r>~ffi~ U[T6l.I6lJ6!r>~ ~CBffia:., (g):!)rTlLj!D!D

Qu 6lfur a:.6iT a:.ITuutb ~rf)ffia:. ffin.LrTQ~6iIT W ~ JDl6l.IW~ ~ (g 6lJ6lfurCBtb.

~rTWUUrT6i.J (y>6ULDrTa:. Q~80.§3.6lS). u[T6l.I6lJ~ ~rf)~.

8. 8'rT~rT[T66lITLDrTa:. 8'(p~rTUJ~~6i.J ~6i.J6U~ ~CBtbu

!L (!5 ut5l61IT ITa:. 6rf16!r> L (g UJ !L 6iT 61T 6!r>a:. ~gwffi~ ~ 6i.J, a:.L tq-Ut5l tq-~~ 6i.J,

a:.6iIT61IT~(g~rTCB a:.6iIT61ITtb ~LCB~6i.J, ~6i.J6U~ 6lJ!DLCB (p~~tb <O1a:.rTCB~~6i.J

(gUrT6iIT!D uWffia:. 6lJWffia:.rfua:.6rf161IT6i.J Q~8: .§3.6lS). U[T6l.I6lJ~6i.J6!r>6U. 6T8ocF16i.J,

Qa:.rT8i-ffia:.6iT, (y>L6!r>Lukj,80cF1, @[T~~tb !LJDI~8i-tb kj,80cF1a:.6iT, a:.rT!DW,

!L66lIT6l.I, &IT LD!DWtb !LuS1[T!D!D QUrT(!5La:.6iT (y>6ULDrTa:.Q~80.§3.6lS).

U[T6l.I6lJ~rTa:. 6T.d:>~ !LW~UJrT61IT ~~rT[Trfua:.~tb @6i.J6!r>6U.

~CBuy (p6!r>!Da:.oo :

1. (p6!r>!D ~6lJJDlUJ !LLgw!D6ill6i.J !L6iT61T ~UrTUJtb LD!DWtb @~[T

UrT~a:.rTuu!D!D ):!)L6lJtq-6!r>a:.a:.6rf161ITrT6i.J6lS)6!r>61TlLjtb t5l [T8ocF16!r>61ITa:.6iT ~!J51~~

8i-a:.rT~rT[Tffia:.6i.J6lS)UJrT61IT~ !LLgw!D6ill61ITrT6i.J U[T6l.Itb Q~8: .§3.6lS). ~):!)rTW~

Q~rT!D6!r>!D ~CBffia:. cF1!D.d:>~ 6lJ191UJrT~tb.

2. UrT~a:.rTuu!D!D !LLgw!D6l.I Qa:.rT6iTU6lJIT a:.~ffi~, UrT~a:.rTUUrT61IT

!LLgw!D6l.I u!DJDI ~!J516l.16!r>[T(counsel) 6lJWrfua:.UUL (g6lJ6lfurCBtb. ~WDJ6!r>!D

!L U (g UJrTffilu U ~ (p l!:t>6!r>LDUJrT61IT U rT~ a:.rTU 6!r>U ~ 6rf1ffi a:. rT6lS)L L rTgw tb

~~a:.LDrT61IT UrT~U6!r>U ~6rf1ffiffil!D~. U6U(!5L6iIT !LLgw!D6l.I Qa:.rT6iT6lJ~rT6i.J

Q~80.§3.6lS). (g):!)rTW~ Q~rT!DW U[T6l.Itb ~u~~ ~~a:.rf)ffiffil!D~'

3. @[T~~ ~rT61ITtb Q8'w(g6lJrT6!r>[T urf)(g8'rT~UU~ ~!DQUrTl!:t>~

a:.LLrTUJLDrTffia:.uULCB6iT61T~. @[T~~tb LD!DWtb @[T~~ U~~a:.61TrT6i.J U[T6l.Itb

~UrTUJ~6!r>~ ~6illITuu~!Da:.rTa:. p24 ~6iITtq-Q~6iIT (g8'rT~6!r>61IT
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~CBuy (p6!r>!Da:.oo

~!J51ut5l LL ~CBukj,cF1 6T~6l.Itb @6i.J6!r>6U. ~~(g6lJa:.LDrT a:. LDrTWtb

~ 6iIT6!r>LD, Q 6lJ6l.J(g 6lJ !DrT61IT ~ 6iITtq-~ 6iIT 6lJ 6!r>a:.a:.6iT LO!DWtb ~ 6!r>66lIT

6lJ6!r>a:.a:.6iT, &6lfurL ):!)rTLa:.61TrTa:. Q6lJ6rf1UULrTLD6i.J LD6!r>!D.d:>~(!5~~6i.J, (g):!)rTW

Q ~ rT!D !J51UJ <018' 6i.J W16i.J ' U (g [TrT6!r>6lJ [T6iu ' a:. 61TrTa:. Q ~ rTL IT80 cF1UJ rTa:.

&tq-~~(!5ffi~tb ~6iIT 6!r>LD (gUrT6iIT!D6!r>6lJa:.6iT ~CBukj,cF1 ~UJrTrf)uu~6i.J ~6ill[T

t5l [T8ocF16!r>61ITa:.6iT Qa:.rTCBffiffil6iIT!D61IT.

.!F1&18:-6!r>8':

(g):!)rTW Q~rT!DWffia:.6iT LD!DWtb Y!DWffia:.6!r>61T ~CBuu~ LD!DWtb

cF1ffil806!r>8' Q 8' W6lJ ~ 6T WL 6ft> cF1ffil8:6!r>8' uSl6i.J !L 6iT61T cF16U ~ WDJ ~

(p6!r>!Da:.61TrT~tb. 6TWL6ft> (g):!)rTuSl6iIT~[Ttbu )E16!r>6UuSl6i.J6lJ(!5tb 8'.d:>~ITUU6lJrT~

(g):!)rTW~Q~rT!DW LD!DWtb Y!DWa:.6!r>61T !LL61ITtq-UJrTa:. a:.6lfurL!J51~6i.J LD!DWtb

8' rf)UJrT61IT cF1ffil806!r>8' ~ 6rf1~~ 6i.J (g U rT6iIT!D6lJ !D!DrT6i.J (g ):!)rTUJrT6rf1a:.6iT

8i-a:.61I"61ITrfua:.6rf16iIT@6!r>LUULL a:.rT6Urfua:.6rf16i.J@UJ6i.Jy 6J-IrT~If,6!r>a:.ffi~ ~(!5tbu

6J"~6lJrT a:. @(!5ffi~tb. QUrT ~6lJrT a:. (g):!)rTUJrT6rf16!r>UJ 6!r>a:.UJrT6iT6lJ~!D~ 8i-a:.rT~rT[T
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~~ 61J6\) iTB>6IT LD!bg).JLD 6JfL Ii}-6\) !1L6IT6YT !1L)D61516lITiTB>6!fI6iIT LJrfI$ §J

CO1B>IT6IT<5~~LD, e~§J6!5))9ULJLD G:~6!5)61JuuCB.$1)D§J. @6iITLiT6I51\t!,.$16iIT 2

CO18'~~§J~6\), 6!5)~t.6l&oooG:U&LiTB>6IT, 6I51\t!,&G:B>IT6!5)8'LCBB>6!5)6YTCO18'~~§J~6\),

6T~LDLJ LD~6!5)8' @LLD CO1uwiT~§J CO1uIT(5~§J~6\) G:UIT6iIT)D G:!JjITlU

~CBuUIT!b)D6!5)6\) U6!5))9w !B16!5)6\)&@) CO1B>IT6OiITCB61J(5LD .!F1ffi18'6!5)8' (Immuno
restorative therapy) B>6IT !Jj6\)6\) UW6lIT6!fIuu!bl6\)6!5)6\). @G:LIT615I1i}-6iIT

~~G:UT 6!5)~t.6\Ii}-6iIT (AZT» 6!5)LLITG:6lITIT.!F16iIT,§lIT6\).!F1LfTlSI6iIT, 6\)ITt.6l6LJIi}-6iIT,

8'ITCO1B>ITlu!JjIT6>SIiT, rflG:LIT6lITIT6>SIiT G:uIT6iIT!D CO1~8'.§3.6>SI. 51!bliT LD(5$ §J

CO1U IT (5 L B>6!5) 6YT ~ 61ITIW ITB>G: 61JIT , B> 6\) 6!5) 61J W IT B> G:61J IT @) !J5l u L5lL L

.!F1ffi18'6!5)8'&B>ITB> (Specific treatment) uw6iITuCB~~uuCBffi1)D§J.

!B161n61!T6U16i> G'I.srr6IT61T ~6l.I6nirTLq.w~6l.I :

1 6Ttill:_6h:J ~!I>TTliJ .srrO"6mIT1wrr6IIT G'I~80.§3.61Sl. G'lO"L~!J"fT61Slrfl~L @)CBLDUiti51~6IT6IT

<OI6\)6OTtq-61Slrfl~6IIT ~61n6!mT 6,@)<b'LDUit6O1~ 8'rrrTJt~~.

G'I~80.§3.61Sl. ~!I>rrwit G'I~rrJD)!Jrr6lIT~ (!P~6i»:516O16\) ~!I>rrwitG'l~rrJD!J}J, 61SlLDoooUITWCB

!1L!J}JUy.s6IT16i> 6O16lJ0"6h:JuO"61.J!1)6i>,lD(!5it~6lJ G'l6lJ6IT1it<Ol~rflwrr):516O16\), G'I~80.§3.61Sl.

<OI6lJ6IT1UUL~6OirrCB~6i>, lD(!5it~6lJ .JI1J!51@)J!51~!I>rrw IDJD!J}JLD1D006!mTLD6T6OT!J}J

u6i>~6lJ!J}J ):516O16\).s6O16IT6, G'I.srr6OirrL~.

2.

3. <OI~80.§3.61Sl. t.516OT6lJ(!5LD (!p6O1)!J.s6IT16i> uO"6ljffi1)!J~. ~!I>rrwitG'l~rrJD!J}J !1L6!fJLW6lJrT

.s6IT1LLD !1LL~)!J6lj G'I.srr6IT6lJi516lITrr6i>, @O"it~LD LDJD!J}JLD@O"it~ u@)i51.s6ITrr6i>,

~LJT6!fJ~U G'lLJT(!5L.s~6,@) ~6O1IDWrr6lIT6lir.s6IT16i> =#1s;6!fJ6IT uffi1rTJt~ G'I.srr6IT

6lJi516lITrr~LD, B;-.srr~rrO"it~6O1)!Ju516i> u6mIT1LJrfl~6lJrr(!56,@) =/¥l @)it~ ffirrwit

i516lIT!T~LD LDJD!J}JLb~JI>fTli.tG'I~rrJD!J}J6O)Lw ~rru51Lu51Q:5~ ~6O1~6,@)LD ~~)!J~.

~CBuLJ (!p6!fJ)!J.s6O16IT t.516OTUJD!PJ6lJ~ .JI16lJ/¥lWLD.4.

253
\
I



~i>~WITwL.b 8.23

4e!9<O1~6\>(g6\)1T c!:f.16fu

LJ (5 <D\8' 6D 6\) IT (] U rft 6OT tb , 6ill6\) rfu@)ffi6Tf16D, <.!p B> ffi1W LD IT ffi

<D\6lJ6TT6Yrrr(8ffi6IT, LDIT(8ffi6IT, <D\8'tbLDJD1WIT(8ffi6IT LD!bIDJtb U6!ITJD1ffi6IT (]UIT 6!IT!D

61TL (86ill6\) rfu@)ffi 6Tf16D (] JI>ITlM W ~UxfuT L ITB>@)tb . ffi1!JITtb <D\JI>ffiL tq-6iI

U ITB>lJ!!rftWITB>ffi lM 6ITB> <D\ffiIT6ifur L §.!. ffi(5 6I.J!b!D 6ill6\) rfu@)ffi6Tf16D (] JI>ITW

6)!bULLIT6D ffi(5BocfllM!b6I.J 6)!bu(8tb. UIT6D 8T!JB>@)tb LDtq-lljtb UIT!blB>ffiUULLIT6D

LJ{5<D\8'6D6\)IT ~6ifur ffi1(5u51ffi6IT U6\) LDIT!brfuffi6IT ~6D6\)§.! 6lJ(5Lrfuffi~B>@)

UIT6\)IT6D <D\6lJ6Tf1(]w!b!Duu(8tb. UIT6D ~6D6\)§.! UIT6D <D\UIT(5Lffi6IT e!P6\)tb

LD6I5f1!b@JB>@) U!J 6I.Jffi1!D§,!.

LJ{5<D\8'6D(]6\)IT cfIGiu 8(5 @)JD1ut51L~!bB>ffi !bIT6I.J(]JI>ITWIT (zoon otic

disease )@)tb. @§.! 6ill6\)rfuffi16\5l(5!I>§.! LD6I5f1!b@JB>@) u!J6I.Jtb. ~6OTIT6D

LD6I5f1!b6l5f16\5l(5!I>§'! LD6I5f1!b@JB>@)U U!J6lJIT§.!. ffiITlUBo8'6D, @)6Tf1IT, 6illWIT~!b6D,

~L 6D JI>6\)B>@)lM!D6I.J, ~L 6D !b6ITITBocfl LD!bIDJtb (]6lJIDJULL 6lJ6\5lffi6Tf16D

LD6I5f1!b6l5f16D ffiIT61mTuu(8tb. ffi(8lMLDWIT 6OT LJ{5<D\8'6D(] 6\)ITcfIGiu ffiITWBo8'6D

6illL(86illL(8 6lJ(5tb, LD!bIDJtb ~~61mT):5llM6\)u5I6D 6)!b!D @!DB>ffitb <D\!brftlljtb.

~!b6OTIT6D @§.! ~6ifur(8<D\6\)6ifurL ffiITWBo8'6D 6T6!ITIDJtb ~lM1:/?B>ffiuu(8Lb.

@!I>!b (] JI>ITWB> @)JD1ffi6IT 6T 6D 6\) IT6lJ lM ffi LJ(5 <D\8' 6D 6\) IT (] JI>ITu51@)JLb

ffiIT61mTUULIT§.!, u51ffiBo cfI6\)6lJ!bJD16D LDL(8(]LD ffiIT61mTUU(8tb.

LJ{5<D\8'6D6\)IT ffi1!JITLb<D\JI>ffiLtq-6iI (]LD6D 6lJtq-6lJ UITB>lJ!!rflWITB>ffi6IT ~@)Lb.

@ lM 6lJ u51 ffi u51 ffi Bo cfI JD1 W lM 6lJ W IT ffi @ (5 U U !bIT6D 6lJ L L 6lJ tq- 6lJ LD IT ffi B>

ffi IT61mTU U (8tb. ~ ffi ~ 6lJ ffi ITB>(] ffi IT(] U cfI6D lM 6\) 6T 6OT U U (8tb . ~ lM 6lJ

gyL<'!ptq-WIT!blM6lJ, <D\6lJ6Tf1lljlM!D (capsule) @6DlM6\) (]LD@)JLb Giu(]UITIT

~6ifurLIT B>ffiIT!blM6lJ. ~lM6lJ ffiIT!bIDJBo @51:/?6I5l6D 6lJ6ITITUlM6lJ, ~6OTIT@)JLb

~!I>§'! <.!P!b6D u~§.! 8'!b61T!bLb ffirftwu516\) 6lJITllj6ill6!IT (CO z> @51:/?6\5l6D

(]LD@)JLb JI>6!IT@) 6lJ6IT(5Lb. LD6ifur6m5fl@)JLb, ~!J ~!bl@)JLb ~lM6lJ ,656ifurLffiIT6\)Lb

~u5I(5L6!IT @(5B>@)tb. (]JI>ITWIT6DUIT!blB>ffiUULL 6ill6\)rfuffi16!IT UIT6I5l6\5l(5!I>§'!

!bWITrflB>ffiUULL <D\6lJ6ifur<D\61mTW,~Giu, LD!bIDJLb ~Giuffi1ITu516\5l(5!I>§'! @lM6lJ

t51rfl~<D\!b(8B>ffiUuL(86IT6IT 6OT. LDITLtq-lM!DBocfl, U6!ITJD1 @lM!DBoefi @6lJ!bJD16D

~u5I(5L6!IT ffiIT61mTuu(8Lb. (]LD@)JLb @)6Tf1{5LLUULLIT@)JLb U6\) 6lJIT!Jrfuffi~B>@)

LJ{5 <D\8'6D6\)ITB>ffi6IT ~t§16lJ!bl6DlM6\). @lM6lJ 600 <D\8'6!ITtq-ffi1(]!JL <D\6lJUU

):5llM 6\)u5I6D U ~ §.! ):5lu51L rfuffi6Tf16D ~J:§1B> ffiuu(8 Lb. U IT!blB>ffiUU L L UIT6D

UITGiuBo8TlM!J(]8'~6!IT <D\8'w!b t51!D@) ~U(]WITffi~!bl!b@j 6)!b!D§.!'
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LJe!5<O\8'6U6\)IT G:urfl6jIT ~~6U e.!:j)615r!!)J (!pffiIf,1WLDIT615T~JD!Dl615Trfu8.>6IT

~6IT6rT6jIT. &j6ID6lJ ~IT 615r 6lJ6rT(!5Lb 6ill6\)rfulf,1615Trfu8.>6YfI6UG:6lJ!!)Ju(B 1f,1615r!D615T.

&j6(!)6lJ 6lJ6rT(!5Lb (!P6(!) !D8.>6IT, &j6lJJD!Dl615r ~u5h'r ,llil6(!)6\)~~615r 6(!)LD LD.0!!)JLb

&j6lJ JD!Dl6U <O\UIT~6lJIT 8.>ffi 8.>IT6l51ITuu(BLb. @!J"61fur(B ~615rtq- <O\~615r8.>6YfI615r

&j 6rT6ill ~ Lb G:6lJ!!)JU (B1f,1615r!D615T. &j 6(!) 6lJ , <0\6lJ 6IT 6rT IT(B8.>6(!) 6rT ll..jLb,
<0\8' LbLD!DlWIT(B 8.>6(!)6rT ll..jLb ~ ITffi@)Lb. LJe!5 <0\8' 6U 6\) IT <0\LD6151<0\L 615r~ Giu ,
LDITL tq-615Trfu8.>6(!) 6rT~ ~ ITffi @) Lb LJe!5 <0\8' 6U 6\) IT &j U ITITL Giu , LDJD!!)JLb

U615r!Dlu51615T~6(!)~~ ~IT ffi@)Lb LJe!5<O\8'6U6\)IT ~u51Giu 6T615rU6(!)6lJWIT@)Lb.

G:!5ITlU ~6i!)6U : G:!!)ITIU ~61furLDU <O\u(!5ffi8.>8.>IT6\)Lb (incubation pe-

riod) u~~ (!p~6U 30 !!)ITL8.>6IT $tq-ffi@)Lb. G:!!)ITWIT615T~, &j!Dl@)!Dl8.>6IT

8.>IT6l51ITUULITLDG:6\) $tq-~~(!5ffi8.>6\)ITLb. ~L6I51615r <O\6lJUU!:Bl6(!)6\)u516U 6) JD!D

@!Dffi8.>Lb @6U6(!)6\)<O\W615r!DIT6U G:!!)IT6(!)wffi 8.>61fur(BL5ltq-uu~ 8' JD!!)J 8.>tq-615TLb.

6T6U6\)IT ~JD !Dl615Trfu8.>(5Lb LD6ITfI~@)Jffi@) G:!!)ITll..j61furLITffi@)u6(!)6lJ. G:!!)ITwffi

1f,1(!5u518.>6IT,G:~IT6151615r 6lJt)51WIT8.>G:6lJIT,~6l51IT6lj LD61furL6\)Lb &j6U6t)~ Br6lJIT8'

LD61furL6\)~~615r 8'6YfIff.8'6tJ6lj 6lJ~WIT 8.>G:6lJITLD6ITfI~ ~L6I516U ~6(!).[;QIf,1615r!D615T

!:Bl6l51IT$ITffi @).[;QITW8.>6YfI615r6lJ~WIT 8.> @!J"~~ @LL~6(!)~ &j6(!)LIf,1615r!D615T.

6T1>~ 6ill ~ LDIT615T G:!!)ITW ffi@)!Dl8.>(5 Lb @6U6\)ITLD 6U G:!!)ITW~ <0\~ IT .0!!)J

@(!5ffi8.>6\) ITLb &j 6U 6\) ~ @)!Dlu L5lL L &j 615r(B <0\6\)615rL 8.>ITWff.8' ~ Lb

8.>IT6l51ITUUL6\)ITLb.@1>~ G:!!)ITwffilf,1(!5u518.>6IT,<O\!J"Ltq-@)G:6\)IT6T61furG:LIT~6I51lI.i6U

~GiuLLb, 8.>6U6I3'!J"6U, LD61fur6lmT!J"6U LDJD!!)JLb 6T~LbLJ ~lf,1w U@)~8.>6YfI6U

@)!!)JLDI%i5fIG:UIT615r!DLJ61fur8.>6(!)6rT6)JDu(B~~Lb. !LL6I51615r 6T1>~ u@)~u51~Lb

G:8.>IT6rTIT!!)J8.>6IT 6) JDUL 6\)ITLb. G:!!)ITwffi&1(!5u518.>6IT @1>~ @)!!)JLDI%i5fI8.>6YfI6U

~u51(!5L615r @(!51>~ w61fur(BLb w61fur(BLb G:!!)ITW 6) JDUL G:6lJIT &j6U6\)~

&j~8.> 8in.(B6l51ITIT6lj (Hypersensitivity) <O\8'W6U !:Bl8.>.[;QG:6lJIT8.>IT!J"6l51ITLDIT8.>

@(!5ffi@)Lb.

G:!5ITtiJ~ G:~ITJD!Dili : G:!!)ITW<O\~ITLIT1>~ &j!Dl@)!Dl8.>(5L615r 8.>IT6l51ITuu(Bili.

<0\~ 6YfI6lJJD!D ~ L 6U!!) 6\) ffi @)6(!)!D6lj , @)6(!)!D1>~ &j 6rT 6lj 8.>ITWff.8' 6U,

~!Dffi 8.>u51615r6(!) LD (inso mni c) 6T rflff.8'6U LDJD!!)JLb 61f ffi 8.>~~ L 615r 8in.tq-W

e.!:j)L (B6lJ 6151 (!p ~ 6I51w 6(!) 6lJ G:!!) ITu51615r &j !Dl@)!Dl8.>6rTIT@)Lb . !!) ITL U L L

LJe!5 <0\8' 6UG:6\) IT~6nr" ffi@)u L5l!D@), 8.>(B6(!) LDWIT 615T G:!!)ITW~~ ITffi 8.>Lb U 6\)

6lJ(!5Lrfu8.>(5ffi@)u L5l!D@) 6) JDuL6\)ITLb.

G:8' IT~ 6i!)61ITff. ~ tiJ6lJW ~ : LDIT~rflu <0\U IT(!56rT IT8.> @ !J" ~~ Lb

6T(Bffi8.>uUL(B @)~ffiG:8.>ITGiu 9!J"Lb mm:L8.>~~6U, @!J"61fur(B U@)~8.>6YfI6U

G:8'ITffi8.>uu(BIf,1!D~. &j~6I51(!51>~ ~L mm:L8.>~~6U <O\8'~~~uuL(B, (&j~

6lJ6rTIT1>~ L5l!D@» @)!DlUL5lLL @)l!:RLDLb (colony) G:~IT6lj <O\8'wwuu(BLb.

@!J"~~ 6lJ6rTITuLJ (Blood culture) 6T~6ljLb 6lJ6rT!J"6ill6U6(!)6\) 6T615r!!)J

~6IT(56lJ~ JD@) (!p615r615TIT6U ~ 6lJIT!J"rfu8.>6IT6(!)6lJffi8.>UUL G:6lJ61fur(8Lb.
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:?!m,&rflw6U : G:!!)ITW 6T~IT<O\UIT(!5L8.>6IT (antibodies) 6illWIT~u51615r

G:~ITJD!DLb 6) JDUL(B 6) l!:R (!p~6U u~~ !!)ITL8.>6YfI6U8.>61fur(BL5ltq-ffi8.>UUL6\)ITLb.

8.>(86(!)LDWIT615TG:!!)ITW !:Bl6(!)6\)u516U (Acute stage) ~!J"L~ ~61furLITffi@)Lb

G:!!)ITW 6T~ITu<O\UIT (!5L8.>6IT ~ff.8'!:Bl6(!)6\)6(!)W &j6(!)L1>~ L5l615r615TIT @)6(!)!DW

~!J"LbL5l ffi@)Lb. ~!J"L~ ~61furLIT ffi@)Lb G:!!)ITW 6T~IT<O\UIT(!5L8.>(5Lb,

8.>ITLbU6YfI<O\LD615r6(!)L ,llil6(!)6\)!:Bl!!)J~~Lb G:!!)ITW 6T~ITu<O\UIT (!5L8.>(5Lb @1>~

,llil6(!)6\)u516U 8.>IT6l51ITuu(BLb. ~!J"L~ ~61furLIT ffi@)u6(!)6lJ §j.~.6TLb. LDJD!!)JLb

8.>ITLbU6Yfl<O\LD615r6(!)L!:Bl6(!)6\) !:Bl!!)J~~U6(!)6lJ §j.~.~ ~@)Lb. 6illWIT~WIT615T~

!!)ITLULL !:Bl6(!)6\)~W &j6(!)Lll..jLbG:uIT~, G:!!)ITW @(!5ffi@)Lb G:UITG:~IT §j.~.6TLb.

6T~ITU<O\UIT(!5L8.>6IT @)6(!)!DW ~!J"LbL5l ffi@)Lb. &j6U6\)~ 6T~6ljLb @6U6\)ITLDG:6\)

8.>IT6l51ITuu(BLb. ~615TIT6U §j.~.~ 6T~ITU<O\UIT(!5L8.>6IT G:!!)ITW @(!5ffi@)LbG:uIT ~

8.>IT6l51ITU U (B Lb. G:LD~ Lb &j6(!) 6lJ 8.>ITLbU 6YfI<0\LD61furL !:Bl6(!)6\) !:Bl!!)J~~ Lb

G:8' IT~ 6(!) 6jIT e.!:j)6\) Lb 8.>61furL !Dlw u U L 6\) ITLb . ~!J"L ~ 6) JDU (8~~ IT~
6T~ITU<O\UIT(!5L8.>6(!)6rTffi 8.>61furL!DlW LD6ITfI~ mm:$(!5ffi@) (serum) 6T~!J"IT8.>

G:6lJ!!)J 6T1>~ 6ill6\)rfu&1~Lb ~JDu~~ <O\8'WWUULL 6T~ITU<O\UIT(!5L8.>6IT

~uG:WIT8.>uu(8~~uUL6\)ITLb. @~ (!p615r615TG:!J"~!J"L~ 6)JDu(B~~IT~

6T~ITU<O\UIT(!5L8.>(5L615r G:8'IT1>~6IT6rT ~!J"6lJ~~~6IT6rT LJe!5Q8'6U6\)IT6(!)6lJ

~!J"L~6)JDu(B~~Lb.

G:!5ITtiJUU!J6ljil>6U LDJDWili il>(BUtS!W6U (Epidemiology): LJe!5<O\8'6U6\)IT

<O\LD6I51L<O\L615r~Giu ~IT 615r @6lJJD!Dl6U 8.>61furL!DlWUULL ~61fur &1(!5u51wIT@)ili

188 6Lb ~61fur(B G:L 6ill L LJe!5 Giu 6T 615r@)JLb @!J"IT@1:lJ6lJ LD(!5~ ~ 6lJ IT

@!D 1>~ 6lJ IT8.>6YfI615r LD61fur6lmT!J"61516151(!5 1>~ @6lJJD6(!)!D (!p ~ 615r(!p ~ 61516U

L5lrfl~<O\~(B~~ITIT. @6lJIT LDIT6ULLIT 6T615r@)JLb ~6ill6U t51rflLtq-~ @!J"IT@1:lJ6lJ

LD(!5 ~ ~ 6lJ!J"IT8.>U U I%i5fI LJrfl1> ~ IT IT. &j rfu@) @ ~ (Ip ~ 61516U

8.>61fur(BL5ltq-ffi8.>UULL~IT 6U @~ LD~~W ~6(!)!J"8.>L6U &j6U6\)~ LDIT6ULLIT

8.>ITWff.8'6U 6T615r!!)J &j6(!).[;Qffi8.>UULL~. &j6lJIT @6(!)~ 8.>ITffi8.>Giu 6T615r!!)J

&j6(!).[;Q~~ITIT.&j1>~ 8.>IT6\)ffi8.>LL~~6U G:LD~Lb U6\) @!J"IT@1:lJ6lJ LDJD!!)JLb

8.>LJDU6(!)L 61f!J"IT8.>6IT@1>~ G:!!)ITWIT6UUIT~ffi8.>UULL6jITIT.LD~~W ~6(!)!J"8.>L6U

&j 6U 6\) ~ LDIT6UL L IT 8.>ITWff.8' ~ ffi8.>IT615T 8.>IT!J"6l51IT~6(!) ~, @)!J"rfu@)8.>6YfI6U

~61furLIT ffilf,1 ~!!)J~uu(B~~W~IT6U, G:L6illL LJe!56(!)8' 8.>615TUU(8~~6lJ~ JD8.>IT8.>

&j1>~ G:!!)ITwffi 1f,1(!5u518.>(5ffi@) LJe!5<O\8'6U6\)IT 6T615T<O\UWIT<O\8.>IT(8ffi8.>UULL~.

L5l615r615TIT@(!5U~ ~61fur(B8.>(5ffi@)u L5l!D@) 8'Lbu51L (Zammit) 6T615r@)JLb

~61fur @1:lJu51IT &j !Dl~IT, LJe!5<O\8'6U6\)IT G:!!)ITwffilf,1(!5u518.>6IT <O\6lJ6IT6TTITL(BU

UIT6U e.!:j)6\)Lb LD6ITfI~IT&(5ffi@) U!J"6ljIf,1615r!D615T6T615T !:Ble!5L5l~~ITIT.

1f,1G:!J"L L5lrflLL6ITfI6U LJe!5<O\8'6U6\)IT &jUITITLLGiu LDL(BG:LD LD6ITfI~rfl6U

LJe!5<O\8'6UG:6\)IT~Giu ~61furLITffi@)Lb. U!J"6lJ6\)IT8.> G:!!)ITW~ ~(BuLJ (lp6(!) !D8.>6IT

L5l615rUJD!DUULLIT ~Lb 6ill6\)rfu@)8.>6YfI6(!)LG:W LJ. &jUITITLLGiu G:!!)ITW~ Q~IT JD!!)J
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.ffi1615)6I.J~~@$§J, Urr6u (]!Jjmu U!J"6l.j6l.l~!D@) (P&1f:JUJ ~~rr!J"LDrr&

:1L 6iT 6TT§J . U rr 6u u 6<fuT615)CWOT 6lS16I.Jr!.J@) & 6rf16iIT u rr 6\516u ~ !J"L .#\

:1L6<fuT(Bu6<fuT@P.JW (]!Jjrrw 6T~rTl.JGurr@L&6iT @@UU615)~& &6<fuTL!]51UJ

Urr6u rflr!.J (]S'rr~615)61IT (Milk ring test) uUJ6iITu(B~~uu(B1f:J!D§J.(]!JjrrUJrr6u

urr~&&UULL u6iIT!]51 @615)!D8:.#\615)UJ S'rrut.51LLrr(]6I.Jrr, ~6u6I.J§J ~6l.I!DWL6iIT

G~rrLITY G&rr6<fuTLrr(]6I.Jrr, Ye!5GS'6u6I.Jrr (§uS16iu LD6iITI~@J&@)U u!J"6l.j1f:J!D§J'

Y e!5G S' 6\) 6I.Jrr6lS16iIT ~ 6iIT W .#\!D!]5161ITr!.J& 6TTrrgw W @)~615) !J"& 6iT

urr ~&&uu(B1f:J6iIT!D61IT.

!f>CBuy (!P615)!!JllJtb, &L(BUU(B~~!f>~tb

!f>CBuk\.6) (!p6ir>!!J :

6lS161.Jr!.J@)&6rf16u (]!Jjrrw& 1f:J@u51&6iT &@U6ir>U6ir>UJ ~6ir>L$§J &@8:

.#\615)~6ir>6l.I6]"!Du(B~~rrLD6\) @@&&, ~W (P~6\) 6TL(B LDrr~

& rr 6I.J~~ (] 6I.J(] UJ ~ 6l.I !D !]51!D@) ~ (Bu!::J,.#\ (] u rr L (] 6l.I6<fuT(B W. :1LuS1@6iT6TT

GS'UJ6\51i:f?$~ urr &l1!!rflUJrr&&6iT 6lS161.Jr!.J@)&<§.!5&@)6T~ITuy S'&~ :1L6<fuTLrr&&&

G&rr(B&&uu(B1f:J!D§J urr§J&rruu!D!D (~~rr6l.l§J 6lS161.Jr!.J@)LD@~§J6l.IIT&6iT,

u 6<fuT 6ir> CWOT & 6rf16u 6lS16I.J r!.J@) U!J" rr LD rfl u U 6l.I IT & 6iT ) .ffi16t>J 6I.J uS16\51@uu6l.lIT

&<§.!5&@)W G&rr(B&&UUL (]6l.I6<fuT(Bw. 6lS1@wu~~&rr~ U&&6lS16ir>6TT6l.j&6iT

6]"!Du(B6l.I~rr6u, @$~ ~(Buy LD@$§J S'rr~rr!J"CWOTLD&&<§.!5&@)

G&rr(B&&Uu(B6l.I~6u615)6I.J.

urr 6TuBoS'6ID!J"(]S'61!j>6iIT: @$~ (p6t>J !DuS16u urr 6u LD!DWw urr 6u S'rrIT$~

Gurr@L&6rf1gw6iT6TT Ye5GS'6u6I.Jrr (]!Jjrrw& 1f:J@u51&6iT ~W1&&uu(B1f:J6iIT!D61IT.

JB161!)6IIT6IS1!i> <D!a;IT6IT6YT <J:6lJ6niITI!j-W61n6lJ

~
LJe!:5<D!S'6\J6UIT, 61Sl6Urf,J/f;}LLh1(!5)t~ LD6Ofl!1)(!58;@jU U!J"6l1LD LJe!:5QS'6\J<J:6UIT516iu

6T61iTWJb !1)1T6l1.<J:j:!jIT61!)W:L615iITLrr8;@j.$1!!J~'~ ~$~ ~(!58;@jU
u!)"6lJrr~.

&(86mLDWIT6lJTLJe!:5Q8'6\J<J:6UITcFl6iu61SlL(8 61SlL(8 ~6\J6U~ ~6m6U ~6m6UWITa;

:LL6I5)6\J Q6lJUU!t16m6U6mW 6J"!i>& @!!J8;@jLD. ~a;<J:6lJ @~ ~6tfur(86U6tfurL

(undulant) cr,ITwa:8'6\J 6J"!i>U(8LD.

@6m6lJ a;rT8;<J:cr,IT<J:~6U (coccobacilli) ~~6m6lJ. §J!t~ (Ip!1)6\J

u~~ 8'!1)6Jf!1)cr,rf1wu516U6lJITILI(CO) 61Sl61iT (lp61iT6Ofl6m6U!ill6\J )!j61iT@) 6lJ6rT(!5LD.

@)t!1) <J:)!jITw8;.$1(!5u51cr,6ITQ!)"Lt.q.@)<J:6UIT6T6tfur<J:LIT~6I5)W6\J ~LLD, a;6\J60!)"6\J,

LD6tfur61!"O\l;6\JLD!i>g)JD6TWJLDLJ~W6lJ0&6\J @)IDJD=fla;6IT <J:UlT61iT!!JLJ6tfurffi6m6rT

6J"0u(8~~LD.

@6m6lJ (Ip!1)6I5)6\J a;(86mLDWIT6lJT<J:)!jIT6mW:L6tfurLIT8;@jLD.t5161iT~~ )!jITLULL

<J:)!jITWIT cr, LDIT IDJLD.

2.

3.

4.

5.
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6. W~!1) 6lJ6TTira:51 (lp6m!!J t5161iTu0!!JUu(8.$1!!J~' §3.~.6TlD <J:j:!jITW6T~UIT(!5L1i'>6Tr

cr,(86mLDWIT6lJT <J:)!jITW!t16(j)6\)!ill6\J a;rT6157ITUUL(8, t5161iT61ITir LD6m!!J)t~ 61Sl(8.$161iT!!J6lJT.

§3.~~ <J:)!jITW 6T@r'rU QUIT(!5Lcr,GiT )!jITLULL <J:)!jITW !t16m6U!ill6\J ffilT6157ITuu(8

.$161iT!!J6lJT.

cr,(!5a:516m!1)6m6lJ~ !1)(88;a; 61Sl6Urfu@)cr,~8;@) !1)(8ukj,51a;GiT <J:UITLUu(8.$161iT!!J6lJT.

LD6Ofl!1)WJ8;@) LJe!:5Q8'6\J<J:6UIT 516iu U!)"6lJITLD6\J !1)(88;a; UIT6\J UIT6iua:8'6m!)"<J:8'~61iT

(lp6m!!J!ill6\J ffi~!1)LD Q8'WW~UL <J:6lJ6tfur(8LD.

7.
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~~~wrrww 8.24

6t5)6\)1.0~!5ITW

ffi61fur(Bt5h.qJ.JUIT6ITIT GluwC8!J ~ft>~ ~<5@) 8'<56IT UIT'slJ!!rftWIT6lj's@)

6Q)6lJ'sffiUUL(B6IT6IT~. @ft>~ UIT'slJ!!rftww 11-39 6Q)LD,SC8!JITWLLI'r 6lJ6Q)!J

)E6IT(Y)w, 0.3-0.4 6Q)LD,SC8!JITWLLIT 6lJ6Q)!J ~ffi6\)(Y)W GlffiIT61furL~. @ft>~
UIT'slJ!!rftww ~~ffiW 6lJ6Q)6ITlLjw ~6iIT6Q)LDILj6Q)LW~, 7-11 6lJ6Q)!J ffi6Q)8'uS16Q));9

GlffiIT61furL~. 8');9!bt¥l LD!bWW ~<5@) 8');96U (Y)6Q).!DuS16U JDffi!J,s lm.1!j-w~.

@~ t..61ffi6ljW 6T6Tfl~6U 8'IT~IT!J6lfOT 8'ITWC8LD!bWW (Y)6Q).!DuS1~w, ~W8'IT

8'ITWC8LD!bWW (y)6Q).!DuS16U !5J.!DC8LD!bffi'sIm.1!j-W~. @6Q)6lJ ~!J6lJ @5):i;?!5J6Q)6\)uS16U

~~IT6lJ~ 8'ffi~ )EIT LD!bWW @!J~~~~6U !1LuS1IT6lJIT);9's Im.1!j-W6Q)6lJ. @6Q)6lJ

t5l.6T6iu.C8ffi6T6iIT@)JWmmLffi~~6U 6lJ6IT!J'sIm.1!j-w~.(Barber Stanner and

Ke lly) @6Q)6lJ 3-7 6lJ6Q)!J t5l6ITIT6iut..61Lffi6IT GlffiIT61fur(B6IT6IT6iIT. ~~6U

&6iITW 31 KDa asp A Lj!J~W LD!bWW34 KDa B 6T6iIT@)JW(Y)'sffilw Lj!J~

!1L!bu~~'s@) Gl8'W~ GlffiIT(B'sffil.!D~. C8JDITw~ GI~IT!b016iIT ffiIT6\)~~6U @ft>~

Lj!J~riuffi6IT ~6iIT1!j- GI~61ITI's LDIT!b.!Driuffi6IT ~6Q)Lffil6iIT.!D6iIT.

a:)!)ITW u!J6lj~~tD, B>L(BUUIT(BtD

u!J 6U1uS)@ ~ ~ sU : 6Q)6\)W C8JDITW !1L6\) ffiW (Y)@ 6lJ ~ W LD!b WW

~GlLDrft'sffiIT, 1LjC8!J~wIT, ~UUIT6iIT, ~6iu~C8!J&51wIT C8uIT6iIT.!D JDIT(Bffi6Tfl6U

u!J6JS1uS1<5'sffil.!D~.

(p6lIT@j6i5)!J :

GluITff&51wIT UIT,SLITIToOoGlurft 6T6iIT@)JW ~<5@) UIT'slJ!!rftWIT6JS16iITIT6U

6Q)6\)W C8JDITW !1L61furLIT'sffiuu(Bffil.!D~. (Y)~6iIT (Y)~&516U ~GlLDrft'sffiIT6JS16U

ffiGl6iIT's1!j-ffiL1!j-~6IT6IT 6Q)6\)W 6T6iIT@)JW JDffi!J~~6U !5J6Q).!DC8urftLW @ft>C8JDITW

ffiIT6lfOTUULL~. ~ffiC86lJ ~ft>~ JDffi!J~~6iIT GlUW!JIT6U 6Q)6\)W C8JDITW6T6iITW

~6Q));9'sffiuu(Bffil.!D~. @~ C8~IT6U, e!:PL(Bffi6IT, @<5~ww, JD!JwLj LD61furL6\)W

LD!b ww U 6\) U ITffiriuffi6Q)6IT1LjW UIT~,S @)W @ ~ t..61ffi6ljW ffi1!j-6iITLDIT6iIT

a: JDITWIT@)w. 6Trft~~LDIT 6Q)LD's!J 6iIT6iu 6T 6iIT@)Jw LDITW U L L C8~ IT6U

Lj61furffi(§L6iIT, ~6Q)6\)6lJ&51, 6JS16Q).!DUUIT6iIT ffi@~~, ~6Q)8'6lJ&51, e!:PLCB6lJ&51,

~6ITIT80t¥l, C8LD~W !5J6lfOT)EIT (Y)1!j-808' 61.\",SffiW C8uIT6iIT.!D6Q)6lJ@ft>~ C8JDITuS16iIT

~01@) 0lffi6ITIT @)w. ~6iITIT 6U 6T6U6\)IT C8JDITW's@)01ffi(§W 6T6UC86\)ITrftL(Y)W

ffiIT6lfOTUULIT~. t¥lffil806Q)8' ~6Tfl'sffiUULIT6JS1LLIT 6U, e!:P6Q)6IT LD!bWW e!:P6Q)6IT

!1L6Q).!D ~);9!bI¥l, @~W~~6Q)8' 61.\",SffiW LD!bWW e!:PL(B6lJ&51 (Y)'sffilWLDITffi

(Y));9riuffiIT6U e!:PLCB6lJ&51 6J"!bu(Bw.

C8JI>ITW'sffiL~~ffi6IT : @,SC88'ITL6iu.utFIo°ot5lffi6iu, @.rftl¥l6iIT6iu LD!bWW

@.GlUIT 8'6UC8ffiLL6iu ~@)w.

a:~6,@)W 6Ul6\)r5.J@)B>6IT :6Ul6IT 6,B>W :

6Q)6\)W GluITrft&51C8wIT~ 6T6iITU~ !1L61fur6mITlWIT6Uu!JuUUULCB ~<5@)

8'<56IT UIT'slJ!!rftWIT6lJIT6U !1L61furLIT'sffiuuCBw C8JDITW 6Trft~~LDIT 6Q)LD's!J6iIT6iu

6T6iIT@)JW &<5 6lJ6Q)ffi C8~IT6U Lj61fur, oOoU(§ C8uIT6lIT.!D ffiITW808'6U, e!:P6Q)6IT

!1L6Q).!D~);9!bt¥l C8uIT6iIT.!D ~01@) 0lffi6IT C8~IT6iITW6lJ~ (Y)~6U!5J6Q)6\). @6Q)~~

GI~ITLITft>~ Gl6lJ6TflUU6Q)LWIT6iIT e!:P6Q)6IT !1L6Q).!D ~);9!bt¥l, LD61fur6Q)L &LCB):i;?

lm.1!j-w ~6U6\)~ LD!b.!D u@)~uS1~6IT6IT JD!JWLjffi6IT 61.\"riu@)~6U, @~w 61.\",SffiW

~ 6U6\)~ ~ riu@)t..61riu@)W JDffi!J,S 1m.1!j-W ~ 6Q)8' 6T~ WLj 6lJ &51ffi 6Tr

ffiIT6lfOTuu(B6lJ~ @!J61furL6lJ ~ !5J6Q)6\). @6Q)~ wCB ~~ JDITLU LL

e!:PLCB6lJ&51ffi6Tr ~ 6U6\)~ JD!JwLj LD61furL6\)~ ~ 6U ~6U 6\) ~ C8 ~ IT&516U

~8'IT ~IT!J6lfOT !5J6Q)6\)ffi6IT JDITLULL~IT ffi ffiIT6lfOTUu(BW. @~ e!:P6iIT.!DIT6lJ~

!5J6Q)6\).

IiIIDJ UIT~Ll.Ij-ffi6IT : LD!J 8'61furGlL&51, LDc58'6Tr ffi@~~ 6lJW6U

8'61furGlL&51 ffiWULj,S C8ffiIT(B6Tr6IT 8'61furGlL&51 Gl6lJ6iJa:6lJW 6lJ6Q)ffiUULL
6T&51ffi6Tr.

JI>&~~!J UIT~Ll.Ij-ffi6IT : (Y)6Tr6ITW u6iIT01, (Y)W6U 6lJ6Q)ffiffi6Tr, u@uLj

(Y)W6U, u@uLj 6T&51, ffi<5ULj 6T&51, 8'ITWU6U !5J.!D ~6mITl6U LD!bWW

t¥l6lJuLj ~6mITl6U.

U!D 6if)6lJffi 6IT : LD!J 6lJ IT6iITW U IT1!j-uS16iITU U .!D6Q)6lJ, LDITITLj t¥l6lJ ft>~

t¥lwu.!D6Q)6lJ, @6iIT61ITI6Q)8'uu.!D6Q)6lJ, LD!bWW U6\) u.!D6Q)6lJ 6lJ6Q)ffiffi6Tr.
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C8JI>ITW~C8~IT!b!Dw : C8~IT&516iIT 6lJW!C8w !1LL&51@)J6Tra:6IT !BJ6Q));9ft>~w,

~<5@) 8'<56Tr UIT'sl.@rftWIT,Sffi6Tr C8~IT&516iIT Gl6lJ6Tfluu@)~uS1C86\)C8w JDffiITft>~

6Trft~~LDIT 6Q)LD's!J6lIT6Q)lT~ a:~IT!bW6JS1's@)w. @!J~~ ~LL~~6iIT 6lJW!WITffi

LD!b.!D!1LWULj'sffi(§'s@)W Gl8'6U~W. a:~IT6U, @!J~~w, e!:P6Q)6IT ~61furCB6lJLW

u@)~uS1~6Tr6IT )EIT (Cerebra spinal fluid) e!:PL(B)EITLD!bWW UIT~'sffiUULL

~8"sffi6Tfl&51<5ft>~W @6Q)6lJ t5l rft~GI~CB'sffiUUL(B6Tr6rr6iIT.
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a: JDITW6,B>IT!J6U1ITtD :

6Q)6\)W a:JDITW, GluITff&51wIT UITffiLITIToOoGlurft 6T6iIT@)Jw ~<5@) 8'<56Tr

UIT'sl.@rftWIT6lJIT6U!1L61furLIT'sffiuuCBffil.!D~. 6JS16U&51UITffiLITIToOoUIT6T6iIT.!D ~~6lIT

'i \



~61HIT6m5f)B;1£l!f- (]ff>IT6'u 6Trf1~~LOIT 615)LOB;!J66T6iu

@!J~l3)tb

,rB16mITff/r (Pl!f-I:fBT UIT ~UL{, LO61HIT61R1T!J6'u 61TITu@)~6'u, 1'£6'u6D!J 6'u

61Trfu@)ff>6'u, <Dlff>IT61HIT615)L L{61HIT, @Q5LO6'u, 1£61HIT6lJ6\51, LO!DWtb ~61HITl!f-tb

61TITu@)ff>6'u (]UIT 66T !D615)61.1 6TU(]UIT ff>IT6lJ~ (]ff>IT66T Wtb. (]8'ITrr61.j, LO!DWtb

~ uS16'u ,rB1615)6\) U 6\) LOIT~ ITul£~ B; Bin.L 1'£IT6mIT U U (Btb. LO!D !D 615)61.1 1f}6\)

61.IIT!JITul'£6Yf16'u LO615)!D$~6J51(Btb.

@!J61IlITLITW .ffi161))6\) :

/

LO!D!D

~WUL{l£6IT

)!>!Jtb4 LO6IfuTL6U (] )!>ITlU ~JDl~ JDll£6Tr

6Trf1~~LOIT 615)LOB;!J66T6iu @Q5B;@)tb (]UIT ~ ~!Jtbu 61))6Utb (]J]5ITlU

(]J]5!J~~6'u &615)61T ~615)!D1£6Yf16'u ~1:!?!D1f) @Q5UUI3)!Dl£IT/XIT ~!!51@)!!511£6IT

(]ff>IT66TWtb. U6\) 61.IIT!JITul'£6Yf16'u~6'u6\)~ LOITff>rful£~B;@)Ut5I!D@) 15 8'ff>61Tff>tb

(]J]5ITtbl'£6Yf16'u <Dlff>6Yf16lJ1T/XITJ]5!JtbL{LO61HITL6\) UIT~uLJ l'£IT6mITUU(Btb. &615'J61T

~615'J!D ~1:!?!D1f} (meningitis) L{6UUULITff> &615'J61T 8'tbU$ff>LOIT/XIT (]J]5ITW

~!!51 @)!!511£6IT, I'£UIT6\) J]5!JtbLJ 61TB; l£tb, (p1£~~66T @!J61HIT(B U B;1'£(ptb

61.16\51u L{, 1'£ITB;I'£ITW 6lJ6\51uLJ (]uIT66T!D (]J]5ITW (Chorea) ~6'u6\)~

(P~@)~ff>61HIT(B 61TB;l£tb (myelitis) LOL(B(]LOIT ~6'u6\)~ 6J51~~WIT8'LOITl£

666T!!51615'J6mIT$(]ff>IT @615'J6lJ l£IT6mITUUL6\)ITtb. &615'J61T ff>61HIT(B6lJL ff,rf16'u

~~l£ 6\51tboOo(]UIT615'J8'Ll£~tb, LJ!Jff>,rB1615'J6\)~wrr$~tb, 8'ITff>IT!J6mIT~6'u6\)~

<Dll£ITcB8'tb @)615'J!D$~ @)~B;(]l'£IT6iu ~61T61.jtb <Dlff>rf1llJtb.@615'J6lJ<DlW6'u6\)IT(]LO

@)615)!D$ff> #l6\) LOIT~rfu 1'£6Yf16'u U615'J1:!?W ,rB1615'J6\) 615'JW ~ 615'JL$ ~ 6J51(Btb.

t5166T/XITrr J]5ITLULL ~!!51@) !!511£6IT (]ff>IT66T!D6\)ITtb.

@Q5ff>w~~6'u (]J]5ITW ~!!51@)!!511£6IT : (]J]5ITW ~!Jtbt51~~ 1f}6\)

61.IIT!JITul'£6Yf16'u 6)!D~ff>IT1:!? 8 8'ff>61Tl3)tb (]urf16'u @Q5ff>w~~6'u (]J]5ITW

~!!51@)!!511£ 6IT 1'£IT6mITU u(Btb. ~rf1 B;£16Yf16\51Q5$ ~ <Dl6lJ66TLrf1B;£1 ~ B;@)

@!J~ff>tb 6lJQ5tb UIT615'J~uS16'u ~615'JLuLJI3)IT66T <DlUIT~6lJ1T1'£B; l'£IT6mITUU(Btb.

~/XITIT6'u t.61l£61.jtb ~rf1ff>IT1'£ @Q5ff>wtb <Dlurf1ff>IT@)§1.Jtb,@Q5ff>w ~1:!?!Dlf}llJtb

6)!Du(Btb. @Q5ff>w ~!!51@)!!511£6IT 1f}6U 61.IIT!JITul'£~B;@) @Q5B;@)tb, ~/XITIT6'u

W61HIT(Btb 6) !DUL6\)ITtb. @$ff> ,rB1615'J6UuS16'u,13)615'J8' 6T§1.Jtbt516'u I'£IT6mITu(Btb

~!!51@)!!51l£~tb l£IT6mITUUL6\)ITtb. &L(Bl£6Yf16'u ff>615'J8'J]5ITrf16'u,ff>61))8' LO!DWtb

6T§1.JtbLJl£6Yf16'u J]5l£rr$~ <Dll'£IT61HITl!f-Q5B;@)tb 61.16\51 I'£IT6mITuu(Btb.

ff>615'J8' @ff>wtb

&L(B

&615'J61T

ULtb 8.23

(])!>ITlU ~ JDl(§ JDll£6IT : 615'J6\)tb (]J]5ITW U6\) ,rB1615'J6\)1£6Yf16'u(] J]5ITW

@)615'J!D$~tb (]J]5ITlU ~~l£rf1~~tb (]6lJWULL U6U ,rB1615'J6U1£6Yf16'ul'£IT6mITUU(Btb.

<.!:Pff>6u .ffi161))6\)

6Trf1~~LOIT EiIDLDB;!J6irr6iu(EM)

&66T W (pff>6'u (puu~~ @!J61HIT(B J]5ITLl'£6IT 6lJ615'J!J(]J]5ITW !JjJ61HITLOU

<DlUQ5B;l£B; l£IT6\)~ (incubation period) ~!D@)U t51!D@) ~61HIT6m5f) l£l!f-~ff>

@L~~6'u 6Trf1~~LOIT 615'JLOB;!J66T6iu (]ff>IT66TWtb. @~ (pff>6\516'u 1f}6lJ$13)

<Dll'£ITUU61Ttb (]UIT6'u (]ff>IT66T!!51,6J51rf16lJ615'JLJ]5~~ <Dlurf1w 6lJ615'J61TW6lJl!f-6J516'u

L{61HIT6mIT IT@)tb. @~ <Dl ff>6Yf16lJ IT /XIT If} 61.1$ ff> gy!J~ 615'Jff>llJ tb, U IT~ W 61T 61.j

BT~ff>LOIT/XIT LO~~W U@)~615'JwllJtb ~615'JLWff>IT1'£ @Q5B;@)tb. @B;(]8'ITl!f-L

~61HIT6m5f) If}!!51wff>IT1'£ @Q5uuff>IT6'u (]J]5ITW6Yf1l'£~B;@) @$ff> ~61HIT6m5f)

l£l!f-~ff>~ ,rB1615'J/XIT6J51Q5B;l'£IT~. (]I3)IT6\516'u 615'JJ]561.juL{61HIT1£6IT (1es ions) 6T$ff>U

u@)~uS1§1.Jtb l'£IT6mITUUL6UITtb. <DlUIT~6lJ1T1'£ ~615'J6lJ <Dlff>IT615'JL,@(BuL{

<Dlff>IT615'JL(]8'Q5t.61Ltb (groin) ~B;@)6IT (]uIT66T!D @Lrful£6Yf16'u l'£IT6mITUU(Btb.

l£l!f-~ff> u@)~uS16'u ~Q5@) BTQ56IT UITB;1J!!rf1WITB;1£6IT l£IT6mITUUL6\)ITtb ~6'u6\)~

@!J~ff> gyLL~~66T &6Utb ~L6'u (p(!g6lJ~tb U!J6J51uS1Q5B;l£6\)ITtb. 6Trf1~~LOIT

615'JLOB;!JIT66T6iu(]J]5ITWIT6Yf1l'£6Yf16'u@!J61HITLIT6lJ~ (p615'J!DllJtb 6lJ615'J61TW 6lJl!f-6lJ

L{61HIT 6) !Du(Btb. (]ff>IT6'u (]J]5ITWB;@)!!51l£~L66T l'£(B615'JLOWIT/XIT ff>615'J6\)6lJ6\51,

(] 6\)8'IT 1'£ l£(!g~~ 6J51615'J!D~~Q5~ff>6'u, l£ITWI:f8'6'u, @)6Yf1rr, J]5l£Q5tb

ff>66T615'JLOllJ6IT61Tff>615'J8'6T§1.JtbLJ 61.16\51,&L(B 61TB;l£tb, ~L6'u J]56\)B;@)615'J!D61.j

LO!DWtb (]8'ITrr61.j (pff>6\51W615'J6lJ l'£IT6mITUU(Btb.

261

epm!DITw .ffi161))6\) :

ey:>L(B6lJ615l : (]J]5ITW~ (]ff>IT66T!!511f}6\)6lJ1T!JITul£6IT(pff>6'u 2 6lJQ5LITul£6IT

6lJ615'J!J 80 8'13)61Tl3)tb, 1f}£11:f615'J8' ~6Yf1B;l'£UULIT 13) (]J]5ITWIT6Yf1l'£6Yf16'u&L(B

~!!51@)!!511£6IT l'£IT6mITUU(Btb. &L(B6lJ6\511£6IT 6J51L(B6J51L(B ff>ITB;@)tb. &L(B

~1:!? !DIf) LO!DWtb J]5ITL U L L (] ff>WLOIT/XITtb (p 13)6\51~ 615'J61.1 1'£IT6mIT UU (Btb.

(P1:!?rful£IT6'u &L(B (]uIT66T!D <Dlurf1w &L(Bl£6Yf16'u ~615'J8'llJtb 6T6'u6\)IT

262
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U@)@lljLD 6)J6I51 (Oligoarticular arthiritis) @)!Dh..JUlLL ~6&r61))LDuSl6\J

/}j IT6mIT UU ffiLD. .!}.J!!51@)!!51/}j6IT 6)JIT!Jrill/}j6IT (!:P~ 6\J , LDIT~ rill/}j6IT 6)J 61))!J

/}jIT6mITU U U5UITLD. 1f1IDJ~L ffi/}j6IT, ~L ffi/}j6rfl6&r Q6)J6rflUU@)@ 6)J61))!J

uIT@ffi/}juuffiffil6&r!!)6GT. cg)I>ITW @(I5LDU6)J(I5LDcgUIT§.J U6U 6)J(I5Lrill/}j~ffi@)

,[BLq-ffi/}j6UITLD.)I>ITLULL ~Lffi6)J6I51 6T@,lJLbLJ LD£DIDJLb @)(I5~Q~@,lJLbUl6\J

cg~WLDIT6GT~61))~ ~6O'oTLIT ffi@)LD.

cg8' IT~ fH!)61IT6- 8' ITfH!)6\)u516b ~w61J IDJ~ : cg~ IT61516\J UIT@ffi/}jUULL

u@)@uSl6\J1f1IDJU@)@Q6)JLLq-Qwffi~~6\J, @!J~~Lb, ~61))6YT ~6O'oTffi6)JL,[BIT

(!:P~6I51W61))6)J cg8'IT~61))6GTffi/}jIT/}j 6Tffi ffi/}juuffi ffil6&r!!)6GT.

cg )I> !J I!t cg 8' IT~ fH!)61IT .: L IT ITffi 000 Lf 6\J L !:9J 6O'oT cg 6mIT ITffi ffil uSl6\J

cg)I>ITwffil(l5u51/}j6IT )I>/}jIT6)J61))~ffi /}jIT6mIT6UITLb. ~Lb8'IT 8'ITWcgLD £DIDJLb (!:P61))!!)uSl6\J

8'ITwcgLD£D!!51u UITITffi/}j6UITLb. .

U IT6\5l1D cg !J 6iu <018' u5l6iIT 1ftW ITIi. 6:I!j>6iIT : @ !J~~ Lb , Ul 6YTIT6fu LDIT, .

uoooUl cg/}jITL, C@!J~~~61))~ Q8'6&rLlftoooU\H,§l u6O'oT6m5f1w§.JLb cgLDcg6U 6)J(I5Lb

Q6)J6IT61))6YT.!}.JWJffi/}j6ITQ/}jIT60'0TL U@)@ Uooot.S1cg/}jITL) (y)61))6YT ~6O'oTffi6)JL

,[BIT, 1f1W,[BIT LD£DWLD~6O'oT6m5f1/}j6IT (!p~6I51W61))6)J cg8'/}jrf1ffi/}jUUL cg6)J6O'oTffiLb.

@6)J£D!!516151(15$§.J Lq- ~ ffi 6Y1S1rf1cgU IT !B1cgWITffi 6rfI ffi .!}.Ju516ULb (DNA)
6Tffi ffi/}juu Lffi, Qu ITIT 6I51wIT 61Jffi /}jIT6GT @)!!51ut.S1 L L Lq-.6T 6&r.6) -t.S161))!JLD 61))!J

~ucgwITffil~§.J, (!p6&r6GTIT 6Tffi~~ Lq-.6T6&r.6)§JU QU(I5ffiffil, .!}.J§.J QUITIT6I51WIT

Lq-.6T6&r.6) ~IT 6GTIT 6T6&rIDJ /}j6O'oTffit.S1Lq-ffi/}j cg6)J6O'oTffiLb.

6)J6tT1T6-8'l : cg8'IT@ffi/}juuffi6)J~ £D/}jIT/}j 6Tffi ffi/}jUULL61))6)J t.S1.6T6fu.cg/}j.

6)J6YTIT ~L/}j~@6\J Q8'@,lJ~~uuLffi, .!}.J~6&r 6)J6YTIT6-1f161))wffi /}j6)J6lrflffi/}j

cg 6)J6O'oTffiLb.

:!!§!!J!>rf1W6\> (Serology)

LD61))!!)(!:P/}j(Indirect) @Lb\H,cg6GTIT ooou~Q!JQ8'6&rL cg8'IT~61))6GT,

LD£DWLb 6T61))6\)8'IT cg8'IT~61))6GT/}j6ITQ8'wwuuffiffi16&r!!)6GT. @)!!51Ut.S1LL §J.~.6TLb.

cg)I>fTW 6T@IT QUIT (l5L/}j6IT )I>IT6&r@) LDLrill@) ~WIT 61))6)Jffi /}jITLL cg6)J6O'oTffiLb.

@61))~ ~w@uuffi~~ Q6)J6fuLIT6&r t.S16YTITL cg8'IT~61))6GT Q8'WWUUL

cg6)J6O'oTffiLb.

8'l.i16- fH!)8' tY' fH!)!D : Q L L !J IT61)) 8' ffi 6rfI6&r , L ITffi 1f161)) 8' ffi 6rfI6&r ,

u51cg6GTIT61))8' ffi 6rfI6&r cgU IT6&r!!)61))6)J ~ U cgW IT /}j U U ffi~~UU ffiffi16&r!!)6GT.
Q U 6lrfl1f161516&r , .!}.J ID ITffi1f1 1f161516&r LJcg!JITQu Q 6GT1f1L (!:P~ 6151 W 61)) 6)J lljLD

~ucgWIT ffilffi/}j6\)ITLb.

~CBuLJ tY'fH!)!D : ~6O'oT6m5f1ffi /}jLq-61))W~ ~6lS)ITffi/}j cg6)J6O'oTffiLD.
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,r6161f>6UTsU!6\J (O1a;rr6IT6IT <86lJ6mlTl.q.W61f>6lJ

1 fH!)6\)W <D1ulTlf16\51<8wrr#!6iu &(!5 ~rr6lj <8pjITliJ. ~(9J ~ffi<88'rrI!j-L iL6Uirr6151IT1WIT6\J

u!Juuw(BffiI)D(9J.

@)LI!j- <8urrL(B urr6\J <D1a;rr(Bffi@)w #!w 61516\)ri,]ffi@!5W, u)D615J61Jffi@!5w ~61JW615J)D!t

cg~ffiffil 615J61J!t(9J6IT6YT6OT.

cg~lT6\J 615Jpj6ljULJ6Uirrffi6IT, ~(!5~ww UIT~uLJ, LDWWW LD!t~W pj!JwLJ LD6UiITL6\)U

urr~uLJ (!:P~6\51W615J61J <D161J@)8'rr~rr!J6mITLDlTffiffi ffirr6mITUu(Bw.

#!ffiI6-615J8'W6rf1ffiffiuULIT6151L..Lrr6\J, ~ pjrn:..ULL e!PL(B61J6\51615JW iL6UiITLrr ffiffil6151(Bw.

LITITffi oOoLl"6\JL !;9J6UiIT<86mITlTffiffil, f1lw8'rr 8'rrw<8LDWWw (!:p615J)D (!:p~6\51W61JW)DIT6\J

!;9J6UiITffiI(!5uS1ffi6IT ~!]51wuu(Bffil6irr)D6OT. @)!]51LJlS1LL <8pjrrw 6T~ir<D1urrQ3Lffi6IT

6T(B!t(9JffiffiITLLUUL(B, <8pjITW ffi6UiITL!]51wuu(BffiI)D(9J.

2.

3.

4.

5.
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I U@)~ 5 I

(g!Brnu~ !f>(Buy @IUEfu

ffi ITr'r<O1L 8>6r1Sl6U 6lJ 6TTr'reo I"F1w615)LWIT ~ @6TTtb 615)~ ~ LDIT615)8' L (Bffi6IT

~ 6IT 6TT61IT. <01LD(B6U 6\) IT6J16U I"F1!!5J§J 6lJ 6TTr'r$ §J (!f>~ r'reo I"F1W 615)L $ ~
615)~~LDIT615)a:L.(B8>ffi615)6TTffiIT6ITlIT6\)ITtb. 6lJ6TTr'reoI"F1W615)LWIT~ (!f>66T 615)~L618>

<018'6U (prethymic) 6T61ITUU(Btb 615)~~LDIT615)8'L(Bffi6IT 6T@,!JtbLj LD<5615)8'iill6U

@Q5$§J Lj!DUUL(B ffiITr'r<O1L8>IJi-8>@)6lJ$§J ~8'r'r..t1!D§J.

~ 66T WJ 6lJ 615)ffi W IT61IT 6T U Ul ~6UI W 6U <018' 6U ffi 6IT 615)~ LD6fu
ffi§JULj8>ffi6Yf16U ~6<fur(B. ~615)6lJWIT6lJ61IT:

1. <O18'6J16U1wr'r 6TuUl~~6Ulw6U <018'6U. @615)6lJ Lj!D ffiITr'rL<O1L8>6r1Sl6U
~6IT6TT61IT.

~~d>1UJITU.JLD 9.1

(gP;ITW ~CBu4 LD61furL6\)~d>16iITd>16rc$c$(5LD

GlS:sUc$(5LD

ULtb 9.1.1 615)~LD6fu

2. ffiITr'rl!j-ffi6U 6TuUl ~6UlW6U <018'6U. @615)6lJ 6TuUl ~6UlW6U @615)!9

Ul66T61IT615)6\) ~6<fur(Bu6<furWJtb.

3. <O1LD(B6U6\)rfl 6TuUl ~~6UlW6U <018'6U. @615)6lJ 8in.LUSJ 8in.LU5.Jffi6TTITffi

@Q58>..t166T!D61IT.

@615)6lJ ~6J1iJ LD!D!D <O18'6Uffi~6TTIT(B <O1~ITLr'rLj <O1ffiIT6IT(5tb <O1L66T615)iJl!j-8>

<018' 6Uffi 6IT , LDIT8> ~ iJ ITU IT~ ~..t1W 615) 6lJ ffi (5 tb 615)~ LD6r1Sl6U ffi IT6ITlITU U (Btb.

~LD!D<O18'IT66T61IT @iJ6<fur(B <O18'6Uffi(5tb 6T@,!JLbLj LD<5615)8'iill6U @Q5$§J

6lJ$ ~ 615)6lJWIT@)Lb.@615)6lJ ffi ITr'r<01L 8>6fu -<01LD(B6U 6\)IT 8' $ ~ UUl6U
ffiIT6ITlITuu(B..t166T!D61IT.

6TuUl~~6Ulw6U <O18'6Uffi6IT, @66TLr'r l!j-~~Ll!j-rfu <O1L66TL615)iJl!j-8><O18'6Uffi6IT,

6J1@rfu@) <018'6U (macrophage) ~..t1W615)6lJ <O1urflw <018'6U @615)6ITlIT6lj

(MH C ) IDJ6<furLDrfuffi 615)6TT ~ 615)6lJ ffi 6Yf166T ~ L 6U U iJ U Lj ffi 6Yf16U

<O1ffiIT6<fur(B6Yr6TT61IT. @615)6lJffi6IT T <O18'6Uffi6IT 6lJ6TTr'reol"F1iill@,!Jtb ~615)6lJffi6IT

<O1~rfl6lj <O18'wwuu(B6lJ~@,!JLb <O1uQ5Lb urfu@) 6lJ..t18>..t166T!D61IT.

6If)~LDsnS'lsU T ce 1IB'>6YA66T6lJ6TTITIf.~

ffiQ5 6lJ6TTQ5Lb ~UIT§J 615)~LD6roIT61IT§J ~66T!DIT6lJ§J oOoUITIT<5I"F1W6U

615)Uiill6U @Q5$§J ~Q5<O16lJ(B8>..t1!D§J. (!f>~6Ul6U ~6IT6TT <O1~rfl6lj <O1u!DIT~

(rudimentary) 6TuUl~6Ulw6U <O18'6Uffi6Yf16U6T@,!JLbLj LD<5615)8'iill6U @Q5$§J

6fu<O1Ltb <O18'6Uffi6IT 6lJ$§J (!f>615)6TT@)~§J..t166T!D61IT (seeded). ~66T!DIT6lJ§J

UliJITrfu..t1W6U 6J1rfl6J16U ~6Yr6TT 6T8>(gLIT<O1Lr'rL616U @Q5$§J 615)~LD6r1Sl66T

ffiITr'r<O1L8>6fu 6TuUl~~6UlwLb ~@)6lJIT..t1!D§J. ~66T!DIT6lJ§J oOoUITrfl<5I"F1W6U

615)U u5166T 6T 66T ~ L IT<01L r'rL616U @ Q5$ §J 615)~ LD6r1Sl66T <01LD(B6U 6\) IT

6J1rfl6lJ615)L..t1!D§J. <O1~rfl6lj<O1u!DIT 6TuUl ~~6UlW6U <O18'6Uffi6Yfl6U @Q5$§JLb,

LfLLIT2 615)LD8>~iJIT@)~6TTITLj6UI66T,LD!DWJLb<018'6U @615)6ITlIT6ljIDJ6<furLDrfuffi6Yf166T

U@)~u5I6U @Q5$§JLb <O16lJ6Yf1uu(BLb 8'L618>615)ffiffi6Yf166T.~~6J1LljL66T (g6lJ~W

@@ULjffi6TTIT6U (chemo attractant), 6fu<O1LLb <O18'6Uffi6IT 615)~LDIJi-8>@)6IT

~ 266

6If)~LDsnS'lsU <OI8'-sUB'>6YA6iIT6lJ6TTITIf.~

(!f>$615)~W 6lJ@)UUl6U ~!f>ITW~ ~(BuLj LD6<furL6\)~~66T ~615)LDu615)uLljLb,

~~66T 6lJ6TTr'reol"F1615)wLljLbUITr'r~~~ITLb. 615)~LD6fu lJi-iJuUl iill66T ~615)LDu615)uLljLb

~~66T <O18'W6UUIT(Bffi615)6TTLljLb ul!j-~~~ITLb. T -6UlLb~uIT615)8'L(Bffi6Yf166T

6lJ6TTr'reol"F1iill6U 615)~LD6fu L61ffi (!f>8>..t1w u6mIT1WIT!DWJ..t1!D§J.

6ID~ID6ffi

6If)~LD6iu

6J16\)rfu@)ffi6Yf16U 615)~LD6fu @iJ6<fur(B ffi§JULjffi615)6TT ~615)LW lJi-iJuUl.

@~w~~!D@)Lb <O1urflw @iJ~~8> @)!9ITWffi6IT (LDffiIT ~LD6i5A, LDffiITl"F1615)iJ)8>@)Lb

~LD6\)ITffi, <O1!f><51Ji-8in.Ll!j-!D@)6IT ~6IT6TT§J. @Q5 <O1urflw ffi§JuLj8>ffi(5Lb,

U6\) l"F1!!5Jw ffi§JULj8>ffi6TTIT6U (lobules) ~61IT §J. lfl!!5Jw ffi§JULj8>ffi6IT

e6l.i<O16lJIT66TWJLb @615)6ITlITuLj~ ~1Ji-8>ffi6TTIT6U ~(B8>B'>uuLl!j-Q58>..t166T!D61IT.

e6l.i<O16lJITQ5 I"F1WJ ffi§JuUl@,!JLb 615)~~LDIT<O18'L 6T66TWJ ~615)!98>ffiuu(BLb.

6UI Lb ~ U IT615)8' L (B B'>6IT ffi ITr'r <01L 8> 1"F1@,!JLb <01LD(B6U 6\) IT6J1@,!J Lb

~~rfu..t1iillQ58>..t166T!D61IT .
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6)J.d:>~ (g8' <5 ffi161iT!!)6OT. @(g!'5 Gro<01LLD <018'GUffi6IT 6TGU6UITtb 6)JGU6U

( multi p otan t ) <018'GUffi6IT ~@) tb. ffiITIT<OIui>6'ffi1GU ~ 6IT6IT <OI8'6I51615'1WIT

<OI8'GUffi6IT @.d:>!'5 Gro<OlLtb <OI8'GUffi6IT <OIu<5li>ffitb ~615)L6)J!'5!b@) ~!'56151

<018'W ffi161iT!!) 6OT. Gro <01L tb <018'GUffi 6IT ~ @ffi G1 U <5 Ii>ffi tb ~ 615)L llj tb

6I5'Itb(gUfTl.516UITGroL.ffi6ITITffi ~<5<O16)J(8'~~ t5l61iT6OTIT!'5li!ffi615)6IT~ !'5ITli!ffi(g6IT

<01U <5 Ii>ffi11i> <01ffi IT~ (8' 615)!'5 (g W IT615)8' L. <018' GU Bin.L. L ~615)!'5

~ ~ L IT1i>@)ffi161iT!!)6OT. ffi ITIT<01L Ii>6'ffi1GU ~ 6IT 6IT 615)!'5(g W IT615)8' L. ffi 6IT

<OIW(8'GU6UIT6I51GU~6IT6IT615)!'5 6I51L @6IT615)WWIT6OT <OI8'GUffi6IT ~@)tb. @615)6)J

<OIw(8'GU6UIT6I51!b@)!!)ffiIT.d:>~ ~Ii!(gffi <'!:p@IT80tFlW615)Lffi161iT!!)6OT.t5l61iT6OTIT@.d:>!'5

<'!:p@IT.d:>!'5T <OI8'GUffi6IT 615)!'5W615)6f\) 6I51L.(8' ,lli!615)6U<OIUWIT.d:>~ffiITIT<OILIi>Gro-

<OIW(8'GU6UIT 8'.d:>@ut5lGU ~6IT6IT t5l61iTffiITUt5lGU6UrfI tFl615)!Jffi6rf161iT 6)JtQ1(gw

<OI6)J6rf1 <OI8'GUffi161iT!!)6OT.

T -G8'6V 6)J6'lTrT80.#1 .@5nJ6Uffi6IT

~"'ilir w"'~

6Tu<DILlD <DI8'6\>a;6iT

!
5nJ.§'jLD6Tu <DI.§'jJ!JWJ <DIujDrr 6Tut51 ~!56\5lUJ6\> <DI8'6\>a;6iT

!
<DI8'6ill6\5lUJr'r <DIe'6\> + 6Tu<DILLD <DIe'6\>

/
@6lITU <DIuQ980a;1b

!
6\5llbaurrt516Urr6TuL.

!
6lf).§'jaLDrr6lf)e'L.

/
@61T6lf)LD <DIe'6\>

(a;rrr'r<DIL806Tu )

!
(Ip@r'r)i>.§'j <DI8'6\>

«DILD(86\>6Urr )

- CD4-CDS-
~

CD4+ CD8+

~<,
CD4 CD8+

ULtb 9.1-1

T <OI8'GUffi6IT <'!:p@IT8olflw615)Llljtb (gUIT ~ !'5li!ffi6IT <OI8'wGU (g!'5IT!b!!)~615)!'5

@!!)615)6OT (phenotype) wIT!b!J51W615)wli>ffi161iT!!)6OT. !'5li!ffi615)6IT (g6)JiJ)J u(8'~@1i>
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<OIffiIT6IT(5tb, w!b iJ)Jtb <OI8'wGUu(8'tb !'561iT615)Wffi615)6IT ffiITL.{Btb BrL.(8'ffi615)6IT

@1:9.d:>(g!'5IT ~GU6U~ L.j@W!'5ITffi <OIu!b(g!!)IT, Gro<OlLtb <OI8'GUffi6rf1GU @<5.d:>~

<'!:p@IT.d:>!'5 T -<OI8'GUffi6ITIT ffi <'!:p61iT(g6OT!b!!)tb ~615)Lffi161iT!!)6OT.

T-<018'GUffi6IT <'!:p@IT6)J615)Llljtb(gU IT~, 8 (!£>Ii! ffiIT6OT 861iT !!)61iTt5l61iT

861iT !!)IT6OT WIT!b!!)li!ffi6IT ~615)6)Jffi6rf161iT <OI8'GU(g!'5ITGU ~61iTlij- <OI§.i61iTffi6rf1GU

6J"!bU(8'ffi161iT!!)6OT. <.!:P!'5GU,lli!615)6Uu51GU<OI8'GUffi6IT CD4tb CD8tb @GU6UIT!'5

<OI8'WGU(g!'5IT!b!!)tb ~615)LW615)6)JWITW @<5Ii>@)tb. @.d:>,lli!615)6Uu51GU@615)6)J w!b!!)

<018' GU 6)J 615)ffi ffi 6IT ITffi LD!b iJ)Jtb !'561iT615)LD615)W Ii> <01ffi IT~ (8' 6IT6IT6OT.

@!J~LIT6)J~ ,lli!615)6Uu51GU T-<OI8'GUffi6IT CD4tb CD8tb ~6IT6IT

~ <OI8'wGU(g!'5IT!b!!)tb <OIffiIT~L <OI8'GUffi6ITITffi LDITiJ)Jffi161iT!!)6OT. ~61iT!!)IT6)J~

,lli!615)6Uu51GU <OIurflw <OI8'WGU(g!'5IT!b!!) LDIT!b!!)tb 6J !bu(8' ffi1!!)~. @615)6)Jffi6IT

861iTiJ)J CD4 ~6IT6IT T-<OI8'GUffi6ITITffi ~GU6U~ CD8 ~6IT6IT T-<OI8'GUffi6ITITffi

6)J6ITIT8otFl <OIuiJ)Jffi161iT!!)6OT.@6IT615)LDffiIT6U8i-Llij-ffi6IT LD615)!!).d:>~ (gUITffi161iT!!)6OT.

~(g!'5 8'WWLD <OI8'GU(g!'5IT6I5'IGU~6IT6IT 6)JITrfuffi1(receptors )ffi6rf161iT 6I51rf16lJIT6OT

6T~61mflIi>615)ffi (diversity) LD!biJ)JLDUIT 6'ffi1lij-6i.I, <OI!!)ffilij-6i.I <OI!'5rf16Lj <OIu iJ)J!'5GU

@615)6lJWIT6LjLD 615)!'5w6'ffi1GU ~615)6lJ <'!:p@IT80tFl<OIUiJ)JLD 8'LDWLD !!)LIi>ffi161iT!!)6OT.

!!96ID6tST6U1Efu<DIa;rroo a;

1 T Q8'Efuffi6iT 6lJ61TrT8oiAillEfu 6lf)!bLD6Tu u51ffi (lp8:,ffi1UJ UrSJ@j 6lJffi18:,ffi161ir!!>~. 6lf)!bLD6Tu

,@5nJJ!)UJQ8'G1)6lJ6lf)ffiffi6lf)61T8:,QffilT6UNL, ~LLjIi;ffi6'lTrTG1) ~6(IT 8<!9 ffi!)U5lUJfT@jLD.
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~~i>1UJrnuw 9.2

@)6i5),!!)6lJITffi@(5a-,@)tb. @6iIT8T6\516iIT M.W.6000 6(5 u5I)61f 6OTLDIT6OT

@tb(!p(g6OTIT§/6iIT ~@ffi (yJ5I)a-,Bin.IDJ 6T6i5)Lu51(5,r:B~IT6\) ~~ 6(5 6lJ@ll6lJIT6OT

@tbllj(g6OTITQ§/6iIT. 6TCB~~a-,ffiITLLIT ffi 6(5 Bin.IDJ Ul6YTITQ§/6iIT 6\516i5)6OT 6U)L

U 51) Bin.IDJ Ul6YTITQ§/6\51@Jtb U 51)Bin.IDJ Ul6YTITQ §/6\516i5) 6OT6U)L U 6\) U lij-

QU(5a-,ffilUJ Ul6YTITQ§/6\51@Jtb 6T@r'ruLj80 8'a-,@6i5)UJ 6lJ@ll6lJITffia-, ~6!fuTCBtb

~6iIT 6i5)LDllj6i5)LUJ~.

3. 61a-,ffi5l)6i5)LDuLJ LD!DIDJw ~a-,ffi8in. IDJffi6Tr

~6UTl.q. G§.l6iIT LD!DIDJW~6iIT UJ-G§.l6iIT 6tf) Ei1IT

~!!51tP8)UUCB~~~6U

6lJ6i5)!JUJIDJ : 6T,r:B~ 6(5 QUIT(5(5w @)!J51UL5'ILL 6T@r'rUQUIT(5(5L6iIT

~6\J5I)~ 6\51tb(gUIT6i5)8'Llij-6\J ~6IT6YT ~!J51uUI LL 6lJITrfuffilffi(g6YTITCBtb6Llij-a-,

QffiIT6IT(5(gLDIT ~,r:B~ QUIT@6IT ~6iITlij-Q§/6iIT 6T6OTuuCBtb.

~ 6iITlij-Q §/6iIT (p (!g 6i5)LDUJIT6OT~ ITffi 6lj tb @(5a-,ffi5l)IT tb ~ 6\J 51)~
(!p(!g6i5) LD UJ Jb,!!)~ ITffi 6lj tb @(5a-, ffi 51) ITtb . (p (!g 6i5) LDUJ IT6OT ~ 6iIT lij- §/6iIT

@tb(p(g6OTIT§/6iIT 6T6iIT@Jtb ~6i5)1:J;Ia-,ffiuuCBtb. (!p(!g6i5)LDUJIT6OT ~6iITlij- §/6iIT

(g!f>rTlU 6T@r'ruLjcF 8'ffi@6i5)UJ~ ~6!fuTlij- ~~6OTIT6\J ?L6!fuTLIT@)tb 6T@r'r

QUIT (5(g6YTITCB @)!J51uUl LL (!p6i5) ,!!)u516\J 6U)6i5)6OT Ljrfllljtb. (p(!g6i5)LDUJ Jb,!!)

~ 6iITlij-§/6iIT ffi6IT !MJ ITUL 6iIT 6T6iITIDJ ~ 6i5)1:J;Ia-,ffiU U CBtb. @6i5)6lJ 6T 6i5)L

@)6i5),!!),r:B~ (yJ5I)a-,Bin.IDJffi6i5)6YT ?L6i5)LUJ6i5)6lJ. @6i5)6lJ ~IT6OTITffi(g6lJ (g!f>ITW

6T@r'rULj 8'ffi@6i5)UJ~ ~6!fuTLIT~. ~6OTIT6\J 6)Jbffi6OT(g6lJ ~6!fuTLUULCB

6T@r'rQUIT (56IT @(5,r:B~IT 6\J ~6i5)6lJffi(g6YTITCB 6U)6i5)6OT Ljrfllljtb.

(g!f>ITW~ ~CBuUIT Jb,!!)6\J ?L(56lJIT a-,ffi~@ Jb@)~ (g~6i5)6lJUJIT6OT6i5)6lJ

(g !f>ITW 6T@r'ruLJ80 8' a-,@6i5) UJ~ ~ 6!fuT CB 6lJ ~ ' (yJ 51)a-,Bin.!J516iIT

@UJJb6i5)ffiUJITW ~6i5)LD,r:B~ U 6!fuTu ITffi IT~. @6i5)6lJ U5I) ffiIT!J 6Wftffi6i5) 6YT 80

8'ITr'r,r:B~6IT6YT6OT.

1) ~.d:>!!9UJ ~6iIT615)LD : ~6iITlij-Q~6iIT 6T6iITU~ ~tbLj6OT(5a-,@) 6(5

~,r:B,lli1UJ (yJ5I)a-,Bin.IDJ ~ffi @(5a-,ffi (g6lJ6!fuTCBw. 6TCB~~a-,ffiITLLITffi, (pUJ6\J

Lj!J~tb, (!PUJ@lla-,@)6IT Q8'@ll~~tb(gUIT~ 6T6lJ6U)~ 6T@r'rUQUIT(5(5tb

(g ~ IT6iIT IDJ 6lJ @6\J 6i5) 51) . ~ 6OTIT6\J LD6!1f1~ Lj !J ~ tb (!p UJ@ll a-, @) 6IT

Q8'@ll~~UULLIT6\J 6T@r'rULj ~6iIT6i5)LD ~6!fuTLuuCBtb. ~,r:B,lli1UJ~ ~6iIT6i5)LD

6T 6iITU ~ 6 (5 (yJ 51)ffiBin.!J51@ll6IT6YT (g 6lJ@uQUIT (56IT ffi6IT ?L u51rfl a-,@)

U1:J;Ia-,ffit.6]6\J5I)IT~ (Q~rflUJIT~) QUIT(56YTIT ffi @(5UU6i5)~U QUIT(5~~

~6i5)LDlljW .

Q8'UJ Jb6i5)ffi UIT6\51Quu6i5)LCB ffi6i5)6YTa-, QffiIT 6!fuT(B ~6iITlij- Q§/6iIT 6!1f16iIT

8'1a-,ffi5l)6i5)LDULjtb, 6T6lJ6lJ6YT6lj ~!J ~@Jb~ 6T@r'ruLj 8'a-,@6i5)UJ~ ~6!fuTCBtb

6T 6iITIDJ ~ !J51UJU U CBtb . 8'1a-,ffi 51)IT6OT (yJ 51)a-,Bin.IDJ ~ 6i5)LDU Lj (g !f>ITW

~CBuUITJb,!!)6i5)5I) ~@ffirfla-,@)tb.

4. ~!J6tfur(B6lJ6i5)B> 6\5!w(gUIT6i5)8'LCBB>6YTITsU ~!J51lUuuCB~sU

1. T. ~6!!f1~i>1!J ~6iITlij-CO\m6iIT

8'151) T. Q8'6\Jffi6i5)6YT 8'ITr'r,r:B@!JIT~ ~6iITl!j-Q§/6iITffi6IT @)!J51LUlLL B

Q 8' 6\Jffi6IT ~ 6!fuTL U U CB6lJ@6OTIT6\J LDL CB(g LD 6T@r'rUQUIT(5 6ITffi 6i5)6YT

(~6iITlij-UITlij-) ?L(56lJIT a-,@)tb. 6T.ffiIT. 6fuL6i5)U(g5l)IT ffiITa-,ffi6\J 6T6iITl!j-(g!JITLITa-,8'16iIT.

2. T. ~6!!f1~~ ~6iITlij-CO\m6iIT

U 51) ~ 6iITlij-Q §/6iITffi(5 a-,@) B LDJb IDJtb T. Q 8' 6\)ffi6YTIT6\J

~!J51UJuuCB~6\J (g6lJ6!fuTCBtb. 6T.ffiITLCB. 8T6!fuTQL6\51u516\J, ~Llij-6iIT 8'16lJuLj
Q8'6\J.

3. epe;ua-,B;n.,!!Sl6iIT (g!!>rTli.J~ ~CB UUITJb,!!)6U @61!T~ffi6IT QUIT IDJ~~ ~615)LDlljtb.

6T .ffiITLCB: LD6!1f1~6!1f1@lltb, 6T6\51ffiorfl~tb QLa-,6fuL!JIT 6iIT (g!f>ITW ~(BUUIT Jb,!!)6\J

?L (5 6lJITa-,@)tb. ~ 6OTIT6\J (!p UJ6\J ffiorfl@lltb, ffil6!1f1u6iIT!J51ffiorfl@lltb ~ 6i5)6lJ
Q8'UJ6\JULIT .

2) ~6YT6ljtb, 6lJlij-6}J(!pU> : (yJ5I)a-,Bin.!J516iIT~6i5)LDULj 6T@r'ruLj80~cF@6i5)UJ~

~6!fuTCB6lJ6i5)~u UIT@a-,ffiIT~. ~~6iIT ~6YT6lj UIT@U6i5)U 6)JbuCB~~tb. 8'1!J51lU

(yJ5I)a-,Bin.,!!)ITffi @(5uUl6iIT 6T@r'ruLjcF 8'a-,@6i5)lU~ ~6!fuTCBtb ~6iIT6i5)LD

s. ~6YT6LI LD!DIDJwGl8'sU@Jw 6lJ191 ~6lJ !D6i5)!Du GlUIT IDJ~~ (g!I>rTlU

~CBUUIT!D!DsU LDITIDJu(Bw

8'1!J51UJ ~6YT6LI ~6iITl!j- Q§/6iIT, (g!f>ITW ~CBuUIT Jb,!!)6i5)51)~ ~ 6!fuTLIT~.

~6OTIT6\J 8'ffilULj~~6iIT6i5)LD6i5)UJ 6)JbuCB~~tb. t.6]ffi ~@ffi ~6YT6lj (g!f>ITW~

~CBuUIT Jb,!!)6\J Q8'lU6\J @,!!)6i5)6OT @(!ga-,fficF Q8'wlljtb. (g~6i5)6lJlUIT6OT ~6YT6lj

8'1 ,!!).d:>~ 6T@r'r U ITJb ,!!)6i5) 51)~ ~ 6!fuTCBtb . (9.16i5)1:J;Illjtb 6U) ~ tb (g!f>ITW

~CBuUITJb,!!)6i5)5I) UIT@a-,ffil6iIT,!!)~. @!J~~ !f>IT6YTrfuffi6IT6lJ~(gUJ ~6iITlij-Q§/6iIT

(9.I6i5)1:J;Illjtb(gUIT~ 6i5)LDlU~@ 6\J ~6!fuTCB~ 6\J 6) JbUL CB 6T@J'rUQUIT (56IT

?L(56lJITa-,ffitb ~6!fuTLuuCBtb. (g~IT6\Jffiorfl6i5)L(gUJ Q8'6\J@lltb ~6iITl!j-Q§/6iITffi6IT

,lli16OlIT.Q5r'r (!pl!j-808'16i5)UJ~ ~ 6!fuTCBtb Q 8' 6\Jffi orfl6iIT P!f>ITw~~CBu U ITJb,!!)6\J

~6!fuTLuuCBffil,!!)~.
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J

6. ~6IiiIT~61!)~~6Ul6D fLGYr6YT ~61!)LCol6lJorfI ~.ffirni.Ji> ~CBuurrJDJD61!)6\}

UIT~H.~Ii>.

~60Tl!j.- Q§l61IT : ~61!)L Q6lJorfI 6lS1LCB 2LGYrcg6IT Q8' gw~~ UUL

cg 6lJ6<fuTCBtb.

7. ~61!)6tI1IT~H..!€IB>~6YTlT(B~6~Tl.q. <OI§l61ITQB>ITCBH.B>uu(B1i>~urr ~
~.ffirrwi> ~CBuurrJDJD6D .ffi6irrJDITB>~6liiITLuuCB.!€IJD~.

6Tt51 cgLITU : 'T' Q8'6U 6lJlTrfu.$1 (Receptor) ~6U6\)§J

6T~ITuQulT@cg6ITITCB 8LIij-H. Q&IT6Yr~tb ~L~~6U Q~ITLITY61!)LW

~61ITIij-Q§l61IT U@)~B>@) 6TUt51 cgLITU 6T61ITIDJ QUWIT. ~61ITIij-§l61IT

e!:P6\)B>Bin.£!5l6U~,lli~u U@)~~IT61IT ~CBuUITJDJD6l5"J6\)~~6l5iITCBtb u~~.

~rruu>iIT (Hapten)

@6l5"JGlJ&6Yr ~61!)JD,lli~ 6T6l5"JL 2L6l5"JLW QUIT@6Yr&6Yr. @6l5"J6lJ&6Yr

~1T6m"1T& 6T~ITUY,9:. 8'B>~61!)W~ §JT6<fuTCBtb ~61IT6l5"JLDW!b!D6l5"J6lJ.~6m"IT6U

6)JD&6m"cgGlJ 6T~ITUY,9:. 8'B>~ §JT6<fuTLUULIij-@,lli~IT6U ~6l5"JGlJ&cg6ITITCB

6lS16l5"J6m"yrf1ll.jtb ~61IT6l5"JLDll.j6Yr6IT§J.

LDITIDJuCBtb (~LL6lJ6!j)6tI1IT 9) 6\)lTrfu&IT ~ITIT61ITQ8'6U&6Yr @6l5"JLufLCB

QL61ITIij-rf1B> Q8'6U&6Yr. oOoUIT6\51B>@)6\)ITIT@6l5"JLufLCB Q8'6U&6Yr ~.$1w

6lS1(!£rfu&1T Q8'6U&GYr, ~61ITIij-Q§l61IT6l5"J6m" ~£!5l<'!:p&uuCB~§Jtb Q8'6U&6Yr.

~

m.AMINOBENZENESULPHNATE

HAPTEN CONJUGATE

TOOVALBUMIN
(CARRIER)

(Carrier) ~lTJfu.!€l

8 @ e!:P6\) B>Bin.IDJ cg!!'>ITti..J~ CBU U IT!b JD6\) !b !D e!:P6\) B>Bin.cg JDITCB

@6!j)6tI1ITB>& U U CBtb cgU IT§J , cg!!'>ITti..J ~ CBUU IT6\) !b!D e!:P6\) B>Bin.IDJ '

~CBuUIT!bIDJgw6Yr6IT e!:P6\)B>Bin.!DIT& 6TUt51cgLITU ~orfI~§.J LDITJDIDJtb. @~JD@)

~lTrfu.$1 (Carrier) 6T61ITIDJ QUWIT.

Antigen

j
NOANTIBODY ANTI-HAPTEN

ULtb 9.2-2

ANTICARRIER

ULtb 9.2-1

~6irrIij-§.I6irr ~J!5I<'!:pB>u(Bi>~1i> CO'I8'6DB>GYr2L@6lJITH.&1i> : Develop-
ment of APC

~61ITIij-§l61IT ~£!5l<'!:p&uuCB~§Jtb Q8'6D&6Yr 2L@GlJITB>&~~!b@)

(p61ITcg6m"lTlij-,6Tgwtby LD<56l5"J8'uS16\51@,lli§J6lJ@tb e!:P6\),9:.Q8'6U&6Yr ~@)tb.

<.!:p61ITcg 6m" ITIij- Q 8' 6D & 6Yr @ [J~!b ~ ~ 6U cg LDITcg 6m" IT6l5"J8' L Q 8' 6U 6\516l5"J6m"

2L@6lJ1T B>@)tb ~8TB>&61fI6U 2L6Yr6IT cgLDlTcg6m"1T6l5"J8'LCB&6Yr LDITB>cgu§I&6IT1T&

2L@6lJIT@)tb. e!:P6\),9:. Q8'6D&6Yr (stemcell) ~8TB>ffi61fl6U QL61IT6l5"J[JIij-B>

~6irrL!j-Q§.I6irr ~£!5l<'!:pB>uu(Bi>~1i> CO'I8'6DB>GYr

6lS1(!£rfu&B>Bin.lij-w Q8'6U&6IT1T 6m" LDITB>cg[JlTcgu§I Q8'6U&6Yr 6lJ@)uy

II MH C e!:P6\) B>Bin.IDJ 2L 6l5"JL W6l5"JGlJ. @6l5"J6lJ ~ JD,lli~ ~61IT Iij-Q §l61IT

~£!5l<'!:p&uuCB~§Jtb Q8'6U&6Yr. ~6l5"JLD6lS1L~6l5"J~U QUIT IDJ~§J @!b61IT QUWIT
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~&6IT&6ITIT&l'L6IDLff,&UUCBw.~6imIl-Q~6OT ~&6IT&6IT MHC I ~6iJ6U~

II ep6Uff,ffin.J:9I&(g6ITITCB@6ID6151ITff,&uULCBQa:6iJa:6iJ6ill!b@)&L~~uuCBw.

~
Mono",. /
~
I

~
~

Qa:6iJ&6IT l'LQ56lJIT ff,@)w. QL6OTLffJff, Qa:6iJ&6IT 6UITriI&IT&IT6OT Qa:6iJ&6ITIT &

@Bi-ff,&6Yf16iJ l'LQ56lJIT@)w. 6UITriI&IT&IT6OT Qa:6iJ&6IT ~6OT1!}- Q~6OT &6ID6IT

6TCB~~ff, Q&IT 615iITCB @Bi-ff,&6Yf16)))Q5!t~ !BJ6151ITJEIT (pI!)- 8'Bi-&e:5ff,@)8'

Qa:6iJ~w Bi-!b01ff, Q&IT615iITI!}-Q5ff,@)W'T' Qa:6iJ&6IT ffin.LL~@6)))Q5!t~

@)01ut5ILL Qa:6iJ&6ID6IT~ a:~IT!tQ~CB~~ §IT615iITI!}-6illCBw.

Macrophage

~61ITI!}-~61IT~JJ51tP&~@!b@) ~u.JITiru<B~~~6b

~6OT1!}-Q~ 6OT a:6lJ@§IT615iITI!}-I11ff,&~@6iITIT6iJ & 6lJ!)"UUL CB Qa: 6iJ

Q6lJ6Yf1Y!D~@6iJ 5?LI!}-ff, Q&IT6ITe:5w t5I6OT @6ID6lJ Qa:6iJ 6ill(,!gril@)~6iJ

ep 6Uw l'L6ITe:5ff,@)6IT 6TCB ~~ ff, Q & IT6IT6IT U U CB w. @6ID 6lJ ~ 01111
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Stem cell

\ P'

Q"r-- L~, (- ~
)~
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G18'GUB>6YT 6tll<..Y;>rfu@)t.O 6\J6!))B> 6!))LD6tllLt.O 5U@)ULj II

@)=t.O :D\6\Jsrf!uurr(8

LDrr6!ITrr6!))8'L + LDrr6!ITrr6!))8'L6iu @!J"t.O (+) <'!pGU

LDrr8;!J"rru§l LDrr8;!J"rru§l LD6!fur 6m!T!J"GU +++

LDrTI'r6!ITGU U@).@ !5l=J55i'r [).JT6!furLU

LDrr8;!J"rru§l B>GU61S'!J"GU UL8;

8in.UUIT G18'GUB>6IT 8in.lI\-w.

6!))LD8;!J"rr ffil6!))6YTwrr

6tll<..Y;>rfuB>rr
--- 6\JrrrfuB>rrrr6!IT !5l=J55i'r ++

G18'GUB>6IT G18'GUB>6IT rrGU .@ffi

@6!))LuTL(8

G1L6OTuf!8; G18'GUB>6IT

oOourr6\5l8;@)6\Jrri'r !5l=J55i'r .@ffi
---

@6!))LuTL(8 G18'GUB>6T"

6\5lt.OUrr6!))8'L ---
B LD,dJIDJt.O T G18'GU !5l=J55i'r -- <'!pGU ++

(8uurr,dJ!DGU .@ffi8;B>6IT [).JT=LU

6tll6!))6!IT @LrfuB>6IT UL8;

8in.II\-W6!))6\J.

Facultative + 6iuL!J"rr6!))8'L e!:P6!))6YT [).JT=LU

antigen pre- UL8; 8in.II\-W.

senting cells urr6\5l8;@)6\Ji'r 6!))!J"rrw(8

6OTII\-6!))6!IT G18'GUB>6IT @!J" 6!furL8in.II\-W

)]51(y)B>U
6T6!furLrr 6\5lwt.O !5l=J55i'r

u(8t.O .@ffi8;B>6IT

G18'GU/F,6IT

6!))uu!J"rTl516YTrr6iuL @6!))=uLj -- <'!pGU ++



p,o,.;non';90. ---: ,....

~_r,'y~-, ~,.~ . ~~

...~,' ,\,.\~/'
1j
"'o. ,

.'. (.".:

(£
;-~. 'A';';ao"~ -:

. ",.' ,..W "'Drno.,..
. ". ..'" ,-'";\ : ",

/'". ... ~ (~,..:
. 0.ly>o.omo " ',:~:.. '~ ;;.;.:Ai-

..:':. '0. ~~ Co"'plo.

Lj~~ITcS ~(!56)JIT.$11f, <O)cSIT61fuTt.q..(!5If,@)Lb.(Nascent) 6)J@)uLj II

(y) 6\.>If, Bin.IDJL 00 @615)615iIT.ffi §] , 6)J @) U Lj II (y) 6\.>If, Bin.IDJ e: rf1UJIT61IT

LDt.q..ULjcS~LOO ~IDJ6)JIT@)~.IT>@)~~6ljLb. 6TOO(gLITt.SI6rrITe:6)J615)!jUITLt.q...IT>@)6IT

<O)e:OOIDJ MHC n (YJ~!b8'1~615)L6)J~!b@)(YJOO(gu,~OOt.q..§1OO§]cS6ITcS6IT,

MHC II 6ljLOO @615)615iIT.ffi§]6tl1LIT~(!5lf,cS @.ffi~ LDIT!DIT~ e:ITu.$16\5)

~~6lj.$1 !D§]. ~(g~ITCB (y)6\.>If,Bin.IDJcSIT6\J615)cSUITcS~615)~1f,cSL.ffi§] <O)e:6\J6\.>6ljLb

~~6lj.$1!D§]' @§] 6)J@)uLj II (y)6\.>If,Bin.IDJLOO@615)615iIT.ffi§]~IDJut.SI!b@)

6TCB~§]5- <O)e:6\J6\.>uuCBLb.

6TOO(gLIT
,"--~ "" " ,..., , ,

~6fr6rA(!5ULj ~6iiTl.q.~6iIT ~UJITITuCB~§]~Efu

<0)e: 6\J 6\5) 00 ~ 6IT (g 6rr ~ 6IT ~ 00 t.q..<0)§1OO 615)6)J !j 6iu

<0)~ IT.IT>IDJ~ 6\5)61ITIT(g 6\.>IT ~ 6\J 6\.>§] <0)e: 6\J 6\5)@)J615)L UJ ~ 00 t.q..<0)§1OO cS6IT

LDIT!b!DLD615)L6)J~IT(g6\.>IT ~ (!56)JIT.$1OO!D61IT.

. ,. . .:1 -"--.-1A~_lcc_""'-""__""__"
~:'::~: .t-TAP2 ,-:-1 cSIT 6\JG161IT 1f,6rOlOO

t.SI6rrIT 6iu u5l1f,

uLLb.9.2-4
<O)!jLt.q..@)6\.>Lb

615)e:(gUIT e:JT 6\J 6)J615)cS MHCI

..
~ ,~~'

Proteosome
cleavage ~ En~ogenous

~antlgen

<O)e:6\J6\5)6IIT (gLD!bU!jULj

cSL.ffi§]

IT6\J.$1

uLLb.9.2-5

@.ffi~ ~ 00 t.q..<0)§1OO cS6IT Lj (g !j ITL t.q..(g UJITCBe: ITLbcS6rf1OO (y) 6\.>Lb

t.SI6rr6ljuCBtb. §]61fuTCBcS6iTLj!j~Lb 2/7 ~6\J 6TCB~§]5- <O)e:6\J6\.>uuCBLb.

t.SIOO @615)6)JTAPl LD!bIDJLbTAP26T61ITuLb @LLb 6tl1LCB6TCB~§]5-

<O)e:6\J§liLbLj!j~ITucS6rf1LLb6tl1LuuCBLb (Transport associated protein)

8'1IDJ§] cS6ITcS6IT 6)J@)uLj I MH C (y)6\.>If, Bin.IDJcS~ L@)JLb U"LLIT
615)LDIf,<8!jIT@)(g6rrITt.SI @)JL@)JLb @615)615iITl1.jLb.

""

.......

G16l16rA ~6iITUJ.<D1~6iIT ~JD1l':PB'>~@!i>@> ~u.JlTIT u<B~~tb (!p6l!)!!>

6TOO(gLITt.SI6rrIT6iuu5lCB 6)J615)6\.>UJ615)LDut.SI6\Ja LD.IT>IDJLb /3 e:ITu.$16\5)UJIT6\J

(ge:ITIf,cSUULL 6)J@)uLj II MHC (y)6\.>If,Bin.IDJcS6IT LDIT!DIT~ e:ITu.$16\5)(gUJITCB

<O)~ITLi'rLj615)LUJ61IT6)JITWcSIT615iITuuCBLb. LDIT!DIT~ e:ITu.$16\5) (Invariant chain)

uLLb.9.2-6

<O)6)J6rf1~OOt.q..§1OO (Exogenous antigen) 6tl1~ITuB'>UULCB~!jLbu

6TOO(gLIT(ge:ITLb~(!56)JIT .$1!D§]. t.SIOOLj ~OOt.q..<O)§1OO.8'1615)~lf,cSuuCB.$1!D§]'

~~oo t.SIOOLj 6TOO(gLIT(ge:ITLD6\J<O)6)J.$1If,.$16iT~(!56)JIT @)Lb.
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L5l,!t@UJ 6T61IT(guTcg8'rnb LDIT!!JIT~ 8'f'.5.Jffi16\51llj6O)LUJ6lJ(!!)ULj II MHC

ey:>6\J8:,ffin.g)JL61IT @6O)6G1ITlljtb. @@6\J #l6O)~8:,ffiUULL G;)6lJ6\51 ~61IT1!J- §l61IT

ffiIT6G1ITU U (Btb @6O)6IT61.j8:,(!!)uL5l 61IT LDIT!!JIT~ 8' r.5.Jffi16\51uSl61IT #160) ~ 61.jtb

,[!)6O)LG;)Ug)Jtb. 6lJ(!!)ULj II MHC61IT U6IT6IT~@6\J G;)6lJ6Yf1 ~61IT1!J-G;)§l6!IT161IT

~ffi6ITffi6IT ffilT6G1ITUU(Btb. @,!t~8:, ffin.L(Bffi6IT (complex) G;)8'6\J 8'6lJ61S)!b(!!)

ffiL~~UUL(B ~61IT1!J-~61IT ~,[I51(yJffi~@!b(!!) ~UJIT!TITffi1!!J~' @6O)6lJffi6IT T

G;)8'6\J~8:,(!!) ~,[I51(yJffiuU(B~~uu(Bffi1!!J~'

J:516U'>61IT6Ul6U <O1ffilT61T6IT ~6lI6niITIJj-Ul6U'>6lI :

1
~6OTIJj-Q§l6OT 6T6OTUi.9J @)!61ulSh:.-L ~6OTIJj-UITIJj-ll.jL6OT LDJDWtb 6I5'ItbCZUIT

6mB'LIJj-@!J61T6'rT @)!61Ut5}LL 6l.I1Tr!.J.$!ffi(5L6OT ~6m6'rTll.jt.O QUIT@61T.

cz):!)lTwi1> !'!)CBUUITJD!!J6U i.9JT615iITCB!'!)6U6T6OTUi.9J §@ !YJ6\)If,Bin.!616U ~WJD6ma>UlITW

~6mLDJt!'!)i.9J ~6U6\)~ ~i.9J U6\) ffilT!J61mf1a>6m6'rT80 B'1Ti'rJt!'!)i.9J.

2

3. 6I5'I(I£r!.J@)t.O,61S1(1£r!.Ja>IT!'!)QB'6Ua>6IT 6T6UT@@ 6l.I6mffi ~6OTIJj-Q§l6OT ~!61l!Pa>u

uCBi1>i.9Jt.O.

i1L615iIT~6OTIJj-Q§l6OTffi6IT UIf,@)6l.IUUCBi1>!'!)UULCBMHC I !YJ6\)If,Bin.W ep6\)t.O T

<O1B'6U@!JIf,@)~!61l!Pa>uuCBi1>!'!)uuCB.$!!!Ji.9J'

4.

5. Q6l.I6TfI ~6OTIJj-Q§l6OTffi6IT UIf,@)6l.IUuCBi1>!'5UULCB T QB'6U@!JIf,@) MHC II

6l.I6ma>!YJ6\)If,Bin.Wa>6IT!YJ6\)t.O~!61l!Pa>uuCBi1>!'5uuCB.$!!!Ji.9J'
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~~!b1wrrwili 9.3

6Ti>1fr<OtUrrQ9L&6YfI6irr ~6(5)LDUYW, U6IDITY&@9WI
I

@!J"6!fuT(8' ffil!J-61ITLDIT61IT ~6\)&Bin.IDJ 8'riu.$16151ffi6YT1T§1.Jw, @!J"6!fuT(8' QLD6\>6151w

8'riu.$16151 (y>6\)&Bin.IDJffi6YTIT§1.JW~61IT6l5'J6!..I. @6l5'J6!..I@!J"6!fuT(8'w 6l5'JL 8'6\>6l5'Ju(8'

~ 6\) & Bin.IDJ U IT6\) riu ffi 6YTIT6\> C8ffi ITC86!..16\) 6!fuTL t51 6l5'J6mITU Lj ffi 6YTIT6\>

@6l5'J6mIT&ffiUUL(8'6iT6YT~. @.ffiib e6i.JQ6!..IIT@ 8'riuffi16151lljw ~6l5'J!Dw 8i-@&@)

6!..I6l5'J6YTWriuffi6YT1T6\)1T61IT, Q8'W~ ffi6YTriuffi6YT1Tffi i1L6iT6YT~

e6i.JQ6!..IIT@ Q8'W~ ffi6YT(pW (domain) 6l5'JL 8'6\>6l5'Ju(8'

t51 6l5'J6mIT U Lj ffi 6YTIT6\) IT61IT @ 6l5'JL 8' riu.$16151 W ITffi 2J-I6l5'JLD!E ~ 6iT 6YT61IT. L

8'riu.$16151uS16\>@!J"6!fuT(8' Q8'W~ ffi6YTWi1L6!fuT(8'. H 8'riu.$16151u516\>JE>1T6GT@)

Q 8' W~ ffi 6YTriu ffi 6iT i1L6!fuT(8'. e6i.JQ 6!..I1T@ 8' riu.$16151lljW @!J"6!fuT(8'

(p 6l5'J61ITffi 6l5'J6YT& Q ffi IT6!fuT(8'6iT 6YT61IT e 6GTIDJ C (p 6l5'J61IT 6T 6GTIDJW ,

LD~Q!J)IT 6GTWI N (p6l5'J61IT 6T 6GTIDJw 2J-I6l5'J);Qffiffiuu(8'.$16GT!J)61IT.

(pm@.l6l5'J!J" :

u~Q61ITIT6GT !DITW 6!..I@)ut516\> 6T~ITQUIT@Lffi6Yfl6GT ~6l5'JLDU6l5'JUlljW

U6!fuTLjffi6l5'J6YTlljWu~0l 6J~ffi61ITC86!..1ul!J-~~6iTC86YTlTw. @!Eib 6!..I@)ut516\>

~6!..I~6l5'J!Du u~0l @6GT61IT(pw ~~ffi ~6YT6ill6\> ~01!E§'] Q8'6\>C86!..1ITW.

6)J6l5'J!JUJ6l5'J!D

6T~ITQUIT@Lffi6iT ffi16l5'J6YT&C8ffilT LjC8!J"ITLIl!!6GTffi6iT ~6GTI!J-§.I6GT 6T6GT@JW

~6\)&Bin.IDJffi6YTlT6\> §JT6!fuTLUUL(8' i1L~U~~ Q8'wwuu(8'.$16GT!D61IT. @)01ut51LL

(p 6l5'J!J)uS16\> 6ill6l5'J61IT Ljrflllj W (y> 6\) & Bin.IDJffi 6iT @6l5'J6!..I @wu51lljC861IT1T

@)C86YTITLj61516GTffi6iT6T 6GTIDJw ~6l5'J);Q&ffiuu(8'W..
L5l615)6mITuL5l6iIT

@wu51!M,C861ITIT ~ C86YTIT46151m 6)J6l5'JB;B;6Yr

LD6!ITlib6!ITl6GTi1LL61516\> §)!E§.] 6!..I6l5'JffiWIT61IT@wu51\H,C861IT1T@)C86YTfTLj61516GT

ffi6!fuTL01wuuL(8'6iT6YT61IT. ~6l5'J6!..IWIT6!..I61IT:

1. IgG - @§.] Qu@w ~6YT6ill6\> ~!:Brfl6\> ffilT6mITUU(8'wU@)~U

QUfT@6iT.

@§.] ~6GT1!J-§.I6!ITl6GT §JT6!fuT(8'ib6\)1T6\> (Pib61516\>

C8iblT6GTIDJ.$160T!D ~6YT6ill6\> Qurflw @)C86YTITLj61516GT

Fe

L

C 0f>615)6lIT

rI!
rI!

2, IgM -

8>l!J-6lITLOfT 6lIT

, . L' L' L I L 8'-niJ.$I6Ul
rI!
rI!

\ 615)L8'-6\)615)U{B L5l615)6mITuL5!6iIT

sV@615)LUU@)~

9-3-1 6T~ITQUIT@6iT ~6l5'JLDULj

C (p6l5'J61IT-- ~6l5'J6\)WIT 61IT U@)~ffi6l5'J6YT QffilT 6!fuT(8'6iT6YT§.].

N (p6l5'J61IT -- LDIT!D&Bin.l!J-w U@)~ffi6l5'J6YT QffilT6!fuT(8'6iT6YT §.].

L 8'riu.$16151.ffiUUIT (Kappa) 'K' 6T6GTIDJW'6\)ITWLIT'(Lambda) A6T6GTIDJW

~6l5'J);Q&ffiUU(8'.$16GT!J)61IT. '

6T ~ITQUIT@L...B;6YfIm 6)JL!J-6)JW

@ib6GT QUIT §.]6!..IIT61IT6!..IITWUUIT(8' (HzL) n @wu51\H,C861ITIT@)C86YTITLj61516GTffi6iT

279 280

6\)&Bin.IDJ.

3. IgA - @§.] 8i-!J"uLj !:BITffi6Yfl6\> (Pib6GT6l5'JLDUJITffi&

ffifT6mITUU(8'ffi16GT!D§,].

4. IgD - @§.] Q8'6\> UL6\)6\> ffilT6mITUU(8'W(pffi.$1wLDlTffi

6JLj U@)WIT@)w.

5. IgE - @§.] e6i.J6!..IIT6l5'JLD 6l5'J6\)u516\> ffiLDlTffi&

ffilT6mITUu(8'6!..I§.].



L lH~.J.$16\f1

220 AA 8 ( a H8'rlliffi16\51)

N

I-'
s s
s S

U6U ~6U@) 8'rlliffi16\51WrTW~6YTE;rr

6l5)L8'6U6l5)U(B ffil1}-6iIT@6l5)L8'rlli&6\51

C
-I
S
I

S
I

h
.

J Cain

N ~ Cl Ic

~~
N ~Vl LJ Cl~ C

9 -3 -2 GlLD6\J6I51W 8'rfu&l6l51

GlLD6\J6I51w 8'rfu&l6l51 @1J"61fuTCB 6T6\J6m6\)ffi6m6YT & GlffilT61fuTCBGIT6YT6ITT.

N (y)6m6ITT 6T6\J6m6\) LDIT,l!)&8in.I!j-W,GlLD6iIT6mLDWIT6ITT8'rfu&l6l51. ~§.! VL

6T6iIT@W C (l;P6m6ITT !tl6m6\)WIT6ITT§.!. ~§.! CL 6T6iIT@w ~6m!9&ffiU

uCB &l6iIT,l!)6ITT.

8
"{ 1 H 8'rfu.$16\f1

ULW 9-3-4 a H 8'rfu&l6l51

@1.i:n,61\M.cg6ITTIT@)cg6YTIT46151ffi U6O'OTl..-jffi<5W cg6l.I6m6\)ffi<5W IgM

(g!1)ITW~ ~CBuUIT 0 ,l!)6I516iIT ~ 61fuTu"S)6\J (y)~6I516\J cg~IT6iIT@&l6iIT,l!)

(y)&&lw @wL61~cg6ITTIT@)cg6YTITy6l516iIT ~@)w. @6m6l.l ~61fuTLUULIT~ B-

6I51wcguIT6m8'LCBffi6Yf16iIT cgI.D0Y!D~@6\J ffiIT6mITuuCB&16iIT,l!)6ITT. @§.! §J!B§.!

(yJ6\)& 8in.@ffi6m6YT& GlffilT61fuTL§.!. @6m6mIT@,l!)6iIT 10. @1J"~~~@6\J

~@ffiLDIT ffi& ffiIT6mITuuCB&1,l!)§.!. @6l.I0!D16iIT 6T61fuT6mif1&6mffi @IJ"~~~@6\J

6]" 0 U CB W GI ~ IT0 @ffi6Yf16iIT ffi ITIJ"6mif1 ffi 6m 6YTU GI U IT(!5 ~ @ (!5 & @)W.

@IJ"L.#lWIT&@)~6\J 61516m6ITTuS1~w @6m6mIT !tl6m,l!) GlUIT(!5GIT 61516m6ITTuS1~w,

(Complement fixation) ~6iITI!j-§'Iffi -- 6T@I'rGlUIT(!5GIT 61516m6YT6l.!ffi6Yf1~W

@6m6l.l @,l!)6mLDWITffi Gl8'w6\JuCB &16iIT,l!)6ITT. @6m6l.l @6m6mIT !tl6m,l!)6l.!

GlUIT(!5GIT ~61fuTCB~6\J 61516m6ITTuS16\J(Complement fixation) ~0,l!)6\J L61@)!B~

~61fuTCBcgffiIT6\)ITffi Gl8'w6\JuCB&l,l!)§.!. @§.! ~ITW cg8'W @6m6mITuy @8i-6m6l.l

(Placenta) mmCB(!561515- Gl8'6\J6\) @W6\)IT §.!. UIT & I.!!!rflw IT, 6m6l.l1J"6Tu

GI~IT0@ffi6Yf16\J @(!5!B§'! UIT§.!ffiITUU@6\J (y)&&lw urfu@) 6l.I&l&&l,l!)§.!.

ffi 1!j-61ITB'rfu.i16151ffi6'fflffi 6l.I6mffiffi6Yr

H 8'rfu&l6l51uS16\J wE§.! 6l.I6mffiffiGIT !LGIT6YT6ITT.~~6iIT ~l!j-uu6mLuS16\J

6T@I'rGlUIT (!5LffiGIT ~6mLD&l6iIT,l!)6ITT. ~6m6l.l L5l6iIT 6l.I(!5LDIT@ :

-Cl
N

IgG
IgG @1J"61fuTCB @6m6mITWIT6ITT, 6T@!JWJ&ffi6m6YT L5l6m6mIT &@)W

u@)@uS16m6ITT& GlffilT61fuTCBGIT6YT§.!.@~6iIT @6m6mIT@,l!)6iIT 2. ~6m6l.l IgGp

IgG2, IgG3, IgG4 6T@JW !1)IT6iIT@)§.!6m6mITU U@)@ffi6m6YT& GlffilT61fuTCBGIT6YT§.!.

@6m 6l.I @IJ"61fuTL ITW !tl6m 6\) ~ CBU U IT0 ,l!)6\J ~ 61fuTCB~ 61516\J ~ @ffi

6T 61fuT6mif1& 6m ffi U-JGIT6YT 6T@1'r GI U IT(!5 L ffi 6m 6YT !L 61fuTL IT&@)&l6iIT,l!)6ITT.

UIT&l.!!!rflWIT,6m6l.l1J"6Tu GI~IT0@~6I516151(!5!B§'! UIT§.!ffiITGU@6\J (y)&&lw urfu@)

282

9-3-3 ylH 8'rfu&l6l51

Y ffiITLDIT -(Gamma) -Ig G
a 6\JUIT -(Alpha) -Ig A. J..l L61 - (Mu) -IgMI

S 6TU.#l6\)IT6iIT -(Epsilon) - Ig E
8 GlL6\JLIT -(Delta) - IgD
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6lJffi)ffiffi)6fu-!D6lIToo !I>.90ffiU(O)UfT(I5L(£,61D6YT (O)8'LU6\)!b!D~fT ffi@)ffi)6fu-!D6lIT. @~ ~fTli.J

cg8'W @61D6mITuLj!1> ~ffi61D6lJ (£'LdJ~ (O)8'6fu-gu, L51!DdJ~ @»J?dJ61D~uS)6fu-

m...L6\5l6U ~~(£'LDfT (£,ffi (£,fT6mITuuCBLboo

615161D6YT6lj(£,6fr IgG1

Fab Fe

@61D6mIT!B161D!D6lj(O)UfT(l56fr ++

~6!fuTCB~6U

~fTwcg8'W @61D6mITuLj ~ffi +

~CBgu6lJ6U

@61D6mITuLj (Staph)

N

~ 5 6T6U61J)6\)ffi6lT
J -88. L

c

@61D6lJ UfT6U, (£,6!fUTOOIT, ~u51)j?lliIT , ffi6lJfT8'U UfT61D~ ffiO"ULj, @)L6U

ffiO"ULj(£'6fr @6lITu(O)u(I5ffi (£, ~ guULj (£,6Yf16fu- ffiO"ULj(£'6fr ~ffi)LU6lJ!b JJ5l6U

(£,fT6mITUUCBffi)6fu-!D6lIT..~6!fuT~uS)IT (£,6Yf16fu-~fT ffi@)~6\5l6U @(I5dJ~ cg(£,fT61D)J?

(ill UCOUS ) UL6\)!1>61D~ UfT~(£'fT ffiffi)6fu-!D6lIToo6T!1>~61D6lIT ~6!fuT@uS)IT (£,6fr

~L~ffi@)6fr cg(£'fT61D)J? UL6\)!1>~6fu- 6lJ~cgLU ~61D)J?dJ~fT~Lb IgA

~6lJ!b JJ5l6\5l(l5dJ~ UfT~(£'fTULj ~6Yf1uU~6U \.IP~6fu-61DLD 6lJffi)ffiffi)6fu-!D~.

efill(O)6lJfT(15IgA e!:P6\)ffi8in.guLb@O"6!fuTCBH2L2 ~6\)@)(£'61D6YTllILbJ 8'rfuffi)6\5l

~61DLDU61DUllILb e(15 ffiO"ULj U@)~61DLUllILb (O)(£'fT6!fuTCB6fr6YT~ooffiO"ULj U@)~

U fT6\5l (0) U U 61D L CB (£, 6\) fT6U ~ 6lIT 6T L51$ 6\5lLU 6U (0) 8' 6U (£, 6YTfT 6U

~(I56lJfTffi(£'UULL~. @61D6lJ IgA cg(£'fT61D)J? UL6\)!1>61D~ (£'LdJ~ ~0"6mIT

(O)!I>fT~(£'6YTfT6\) 6) !buCBLb (O)8'rf1!1>~61D6\) ~61DL (O)8'wffi)!D~oo

IgE

8

(f; H~Hi.Jlf;16\5}J
LDrr6iuc... G'1a::6U

@(W)6!mTULi U@)~

ULLb 9-3-5@u51cg6lITfT@)cg6YTfTLj6Yf16fu- ~61DLDULj

e fill 6l.! fT61D LDLUfT6\) U fT~ ffi(£, UU L L 6lJ IT(£, 6Yf16\) @ 61D6lJ ~ ~ (£,

6T 6!fuT ~ ffi61D(£,uS)6\) (£,fT6mITU U CBffi16fu-!D6lIT . LDfT6i'o L (ill astee 11 )
(0) 8' 6\) (£,61D6YTIIILb , @cgLUfTl:F1cg 6!!TfTL516\) (£,61D6YTIIILb Feu @) ~ (£,6fr

L51 61D 6mIT ffi ffi)6fu-!D6!!T. @61D6lJ LDfT6i'o L (0) 8' 6\) (£,6Yf16fu- cgLD!b Lj !D!1>~ 6\)

6T ~ ITU (0) U fT(15 6fr 6T ~ 0"@ 6lj L 6fu- @61D 6mIT dJ~ e fill 6lJ fT61DLD

~6!fuTLfT ffi@)~6\5l6\) (O)8'LU6\)uCBffi)6fu-!D6lIToo

IgEuS'I61IT ULU61IT ~(!!jLD ~!b!D6\>

e LCB6!fuT~ Lj~ ffi(£,6Yf16fu-,
284

!b fTffi @)!b 6\5l6U @(I5dJ~

IgG ~61D6m6ll@>uLj

@61D6lJ 61DL8' 6U61DU CB L5161D6mITU L516lITfT6U ~ 6lIT @61DL8'rfuffi)6\5l

~61DLDuL51~Lb, 6T6!fuT~ffi61D(£,uS)~Lb cg6lJguuCBffi)6fu-!D6lIToo
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IgG2 IgG3 IgG4

+ +++ -

+ +

LjO"LbA +++ +++ - +++

@61D6mITuLj(strep)

C LjO"LbG +++ +++ +++ +++

Fey RI @61D6mITuLj
+++ - +++ ++

Fey RIlla @61D6mITuLj + - +

Fey RIll @61D6mITuLj + - +

IgA



urr §.]&rruu6Yf1ffi£l6tiT!D6lIT. 6L(86Oirr6imf1&6Tr !1L6mIT6Ljuurr6ID~uS16D 66l.J6JJrr6IDLD

Glurr@L&6ID6Yr !1L!DU~~ Gl8'w£l6tiT!D6lIT. @6ID6JJ 19E, 19A !1L!Du~~6IDUJ

GALT u@>~uS16D (Gut Associated Lymphocid Tissue) §.jT6Oirr(8£l6tiT!D6lIT.

LDrrGfuL Gl8'6D&(§L6tiT 19E @6ID6mIT£l!D§']' L516tiT @6ID6JJ !1L6mIT6Lju

urr6ID~uS16tiT (g&rr6ID!:9 UL6U~~!D@> !D&IT£l6tiT!D6lIT. FI'.#l(g6lITrrL516D&6ID6Yrll..JtD,

!:51!H,L(g!J"rrL516D&6ID6Yrll..JtD@l!£ffi& !1L~6LjtD @6IDLuGlurr@L&6Tr Gl6JJ6Yf1uS1L

!1L~6LjtD. GI!DtDLj(g&rr6Urr& Gl8'UJ6Du(8£l6tiT!D§.]' @,d5~ Gl8'6D&6Tr 19B ~6D6U§.]

19GUJrr6D epLUULL Ljl!£ffi&6ID6Yr u6U6JJ6ID&uS1gwtD ~J:9lffi£l6tiT!D6lIT.

IgD

6T~ITGlurr@6Tr Gl8'UJ6\5)6D urfu@> GI&rr6Tr6JJ~6D6ID6U. Gl8'6D&6Yf16D

6T~!J"WJffi&6ID6Yr 6J!DIDJffiGl&rr6Tr(§tD u@>~UJrr& 6UI6Yrrfu@>£l6tiT!D§']' mmtBrf16U

.#l!J51~6Yr(g6JJ &rr6mITuu(8 £l6tiT !D§,].

JBlm61IT6ll1efu(D)B;rr6YrB;

IgM 0Pi'!)6Ulefu a:i'!)rr6~qJJ.ltD6I~rr(D)urr@6iT ~@jtD.

IgG t.5l61iT6OTrra:i'!)rr61iT!]5I,)f,61ftrrL !DrrLB;(§0li.@j i'!)rfu@jtDi'!)61iTmLD~efu6IT~.

IgA 6I~rruGlurr@6iT 0Pi'!)efu 6lJrf)6m8' Urr~ffirrU6mU ~61fIli.1f,}61iT!D~'

IgE 61~rrGlurr@LB;6Yr 5!6u6lJrr6mLD 6J16m6IT6>..JB;61fIefuB;rr6U1ITuuCBIf,}61iT!D~'
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~~~IUITIULb 9.4

~6iIT aq.(j))~6iIT ~6iIT aq.UITaq. 6U)615)6tITc$6IT

@LbI1..j(g6tITlTy(g6ITITIJa:-6iIT6'iu

Lj~6YTIT!J8'm6iu

eQ!) GUITQ!)6IT eQ!) !EJ!D e6Yf1WIT6\J e6Yf1BLLuu(Bw I]UIT§J, I]6lJIDJ

eQ!) @)!D1uUl LL !EJ!D~fW)!f> G6lJ6Yf1uu(B~~61ITIT6\J, ~!!5!f> !f>mfW)LD

oOoyl]6ITIT!J8'6iIT6iu 6T6iITIDJ @)!D1UUlLUU(BW.

Y~6YTIT~!JIT@)~!JITW6iu

yl] 6IT IT!J8' 6iIT 6iu !f>6iIT fW) LDfW) W G & IT6lfuT L1j-Q!)ffi@)w G U ITQ!) L & 6IT

yl]6ITITI]!JIT@)I]!JITW&6IT ~@)w. @fW)6lJ 1]6lJ~6)))fW)61IT (~) @w,WfW)&

l!:PfW)!DuSl6\J GU!Duu(Bw &rflLD(g8'ITLDr!.J&6IT ~@)w.

U6\) yl]6ITITI]!JIT@)I]!JITW&6IT 2L6IT6IT61IT. ~6iITL1j-UITL1j-fW)W6lJfW)&uu(B~!f>

yl]6ITITI]!JIT@)I]!JITW £19ffi&IT~w u6lfuTY&fW)6ITU GU'w!D1Q!)ffi& 1]6lJ6lfuT(Bw.

1. yl]!JITLlt!!6iIT eyJ6\)ffi8in.IDJ&fW)6IT G&IT 6lfuTL !EJfW)6\)WIT61IT I]8'ITLDr!.J&6IT

2L6lfuTLITffi&6lJ6\J6\) 1]6lJ~ @fW)6ImT&fW)6ITU GU'w!D1Q!)ffi& 1]6lJ6lfuT(Bw.

2. 6T 6Yf1!f>IT&

3.

@ fW) 6ImT ffi& l!:P L1j-W IT!f> yl] 6IT IT(g !J IT@) (g !J ITW 6iu

~&'w!Dffi8in.L1j-w!f>IT& @Q!)ffi& 1]6lJ6lfuT(Bw.

2Lu51~w yl]6ITIT!J 8'6iITL e6Yf1WIT61IT§J Ul !J&IT8'LDIT&6l.Jw @)fW)!D!!5!f>6IT6l.J

!f>6iITfW)LD @y:?ffi&ffi8in.L1j-w~IT&6l.Jw @Q!)ffi& 1]6lJ6lfuT(Bw.

4. @~6iIT 1]6lJ~uSl6\J G~IT@)~6IT @fW)6lJ&6IT yl]!JITLlt!!WJL6iIT I]8'IT!!5§J

1]6lJ~6)))fW)61ITfW)W @fW)LBIDJ G8'WWffi8in.LIT§J.

~ITI]61IT e6Yf1Q!)w ~6iITfW)LD G&IT6lfuTL GUITQ!)L&6Yf16iIT (conju
gate) yl]6ITIT!J 8'6iITL e6Yf1 6)))~~WIT 8'uuLL1j-Q!)ffi& 1]6lJ6lfuT(Bw.

5.

6. yl]!JITLlt!!WJL6iIT 1]8'Q!)wI]UIT§J 2L6lfuTLIT@)W 8in.LLfW)LDUY 8'IT~IT!J6ImT

!EJfW)6\)uSl6\Ju~uu(B~§JwI]UIT §J !EJfW)6\)WIT& @Q!)ffi& (g6lJ6lfuT(Bw.

I]!9ITW~~(BuUIT'w!D6\J ~!D6iIT !EJfW)6\) !EJIDJ~~ffi G&rr6lfuTL1j-Q!)ffi&

I] 6lJ6lfuT(Bw.

7.
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8.

9.

@615)6!rnTUY<!:p615)!D6T6Yf1W~ITl£> @(5cSl£> ~6lJ61furCBLb.

Y~6YTIT~!:TIT~~!:TITLb 6T6Yf1~IT l£> Qu !DcSBin.I!}-W~ITl£>6tjLb, 6T6Yf1~IT l£>

615)l£>W IT6YTU U L cS Bin.I!}-W ~ ITl£>6tj Lb 6D\615)6\) ~ 615)!D6lJ ITl£>6tj Lb

UIT§.!l£>ITUUIT6!IT~IT l£>6tjLb ~615)~ m (56lJITcS~U6lJi'r l£><5cS~ UW6GT

~!:TcSBin.l!}-w~ITl£>6tjLb @(5cSl£> ~6lJ61furCBLb.

(g!!JIT <!:pl£><!:p615)!D : 8!D615)!D ~$!>6rT Qa:-w<!:p615)!D

Y~6YTIT~!:TIT~~!:TIT<!:pL6GT@615)6!rnTcSl£>UULL 6T@i'rQUIT(56Yr, ~6GTI!}-Q§I~6!ITITCB

6D\615)6!ITyrf}w 615)6lJcSl£>UUCB£1!D§,!.

(g!!JITW ~CBuUIT!D!D6I5\w6I5\sU uW6UruCBLb 4(g6rTIT(g!:TIT~(g!:TITLbl£>6IT

1. Y~6YTIT!:Ta:-6GTL §3~8'IT 615)~~WIT 8'W~6!ITL (FITC).

615)6\)8'u516GT-~!:TITLu516GTB-200 8'6\>~uIT6lIT16\> ~~6YTIT615)!:TCB
An.tigen.

2.

3. ~!:TITL615)LD6GT£1 §3~8'IT 615)~~WIT 615)8'W~6!ITL (RITC)

@LbIJ.j(g6!IT IT~ (g 6rT1T4615\(g 6!IT <B. y(g 6rT1T(g 1J1T@)(gIJIT615)LD @615)6l!1IT ~~sU

QUIT §.!6lJ IT6!IT <!:p615)!Dl£>6Yr : ; !:TLb ( ~ ) l£>ITLDIT~ ~ 6YTITL5l 615)6!IT

@615)6!rnTUYcS~ UW6GTuCB~~6\)ITLb.

m Lb: <!:p615)6YTu5!6\>@(5$§.! u@6tj ULi'r6tj (impression smear) Q8'WWUULCB

~!:TLf6fu 615)6lJ!:T6fu~6GTI!}-Q§l615)6!IT l£>IT61furL5l~~6\>.

1 ~!JLf6iu Q!!)rrJD,!!)uuLL )J5rru5lffiIT~uG:urrffirrLbu6iu6rOl6'\J @(I5Jt~ u@6lj

uu'r6lj 6T(B4>~, )tl(jij)6\)uu(B4>!!) ~6l.I61fur(BLb.

2. FITC-LLJLffiIT @(jij)6mITffiffiUULL ~ffiITl!}-urrl!}-(jij)w uu'rcll6'\J ~ffiITl!}-Q§)@JLffiIT

cll(jij)6(ITurf1w (jij)6l.Iffiffi G:6l.I61furrHLb.

1. ;!:T~615)~ 6D\L l£>ITLDIT~~6YTITy6t51615)6!ITUW6GTuCB~~6\)ITLb.

l£>ITLDIT~~6YTITy6t516GT 61f~UI!}-6tj m (56lJIT cSl£> ~Lb~LDIT 6lIT1wLb 8'6\>~UL

NH4 SO 4 uW6GTuCB~~uuCB£1!D§'!.

2.

3.

@ib615)6!IT ,£cSl£> ~6lJ61furCBLb @6\>615)6\)Qw6lIT16\> 8'ITwLb ibwITrf}~ib6t516\>

l£>ITLDIT~ ~6YTITy6t51615)6!IT Q8'w6t51);9cSl£> Q8'w§.!6D\CBLb.

Y~6YTIT~!:TIT~~!:TITLb, Y!:TibLb @6lJ!b&!b~ @615)L~W m 6Yr6YT 6T615)L

6D\£1ib<!:pLb @ib!b~ <!:pcS£1wLDITl£> l£>(5ibuuCB £1!D§,!.

Antigen

4. ~ @6\> m 6Yr6YT pH -Lb <!:pcS£1w LDIT6!ITib ITl£> Q 8' W 6\>U CB£1 !D§.!.

~6\>l£>615)6\)6GTpH -@615)6!rnT615)6lJ§.!rf}ibuuCB~§.!£1!D§'!.

Tagged 'anti rabies antibody
/

~~l£>UULq-WIT6!IT y(g6rTIT(gIJIT~(gIJITLb ~L615)L

615)Lw615)6\).fI6fu, 61f~ul!}-6tj, 8'ITi'r~l£>IT6\> m &~8TLb <!:p615)!DQ8'LcS6fu Q§l6\>

6lJ I!}-l£>L CBib 6\> ~ W 6lIT1LDIT!b !DLb ~ L L 6lJ 615)6!rnT ~ £1w 615)6lJ

UW6GTUCB~ibuuCB£1!D§'!. ,-=:~-=:,
@LbIJ.j(g6!ITlTy(g6rTITIJa:-6Ur6iu (g 8'1T~615)6!IT <!:p615)!Dl£>6IT

1. @ §.! <!:pib 6GT<!:p615)!DW ITl£> 1 9 4 2 6\> Bin.6GT6fu 6T 6GTU 6lJ !:TIT6\>

m u~WIT l£>UUCB~ibuULL§.!. @8TcSl£>6Yf16\>JB1~ ~LDITl£>ITcS615)l£>@(5uU615)ibcS

l£>IT61furL5l ~ibITi'r .

3. cll(jij)6(ITLJrf1wrr!!)~ffiITl!}-urrl!}-(jij)wJf,ffiffi ffil!:Q6lj!!)6'\JG:6l.I61fur(BLb..

4. @Lb(Y)(jij),!!)u5l6'\J!!)wrrr'r Q8'W!!)(jij)!!) LJ~G:!JrrQ8'ffiIT6iu :1L6IT6TT!!)rr6TffiITW

LJ~G:!JrrQ8'ffiIT6iu jgJ61furG:6mITrrffiffJ :1L!!)cllLLJLffiITurrr'rffiffi (g6l.l61fur(BLb.
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GlB'W(p6ID!!)

Qi!>rfJWITi!> 6<!9 ~6~Tlq.Q~6ID6OT !B16ID6UUU(B~~i!>6U '(g&J61fur(Btb.

@80(gB'ITi!>6!5)6OT 2 !B16!5)6Uffi6Yf}6U QB'wwuu(B..tl jD~.

ul!}- 1

1. Qi!>rfJWITi!>6<!9 ~6irnq.Q~6ITr !B16!5)6Uuu(B~~i!>6U.

Tagged anti rabies antibody

Antigen

1.

@(gi!> (p6!5)jDuS16U U6U(g&J@J ~6ITrI!}-Q~6ITr ffi6!5)6YT ffi61fur(BL5lI!}-'sffi6UITtb.

8T &I ITB' LD61fur L 6U ~@6U ~ 6iT 6YT 6!5) &I !J"6iu , U IT,S lJ!!rfJ W IT,S ffi 6!5) 6YT,S

ffi IT6mIT 6UIT tb.

Antigen ,

2. ~6ITrI!}-~WJ's~ 6T@!J"IT6OT~!J5lUL5lLL 6T@rrQUIT<!9~L6ITr@~

61S16!5)6OT yrfJW6!5)&J'sffiUU(B..tl jD~.

2. @6!5)LD Q&J6Yf}UUL6U ~1:J?!b51uS16U ~1!}-~6OTIT6!5)&J!J"6iu, ffi16YTIT6!5)LDI!}-WIT

@&J!b6!5)jD,S ffiIT6mIT6UITtb.

uITgw@Juy Q&I6Yf}'s~1:J?ITW ~1:J?!b51uS16U (urithritis) 6!5)LD,S(gffiIT

L5l6YTIT6iuLDIT 6ID&Jll.jtb (gffiIT(g6OTIT ffiIT,S6!5)ffi6!5)Wll.jtb ffi61fur(BL5lI!}-'sffi6UITtb.

II ~ ~ecific
Antigen antibody(Rabbit)

3. 10-20 !B1u51L~@!b~ 37°C@6U QB'W6U !!)L'sffi ~!!)!J"tb i!>!J"uu(B..tljD~.

3.

LD6ID!!)(Pffi (P6ID!!) / ~6iIT UJ-~(g6YTITy6l516iIT (P 6ID!!) / ~!J" 6iIlIT(B !!>!J"

QB'w(p6ID!!)

tagged ab agaillSt. rabbit
'lama globulin

~ecijic

Antigen Qntibody(RD.bbit)

~ecific

Antigen antibody(Rabbit)

289

4. UIT6iu(gUL(B uooourr B'6!5)6U6ITr(PBS) GlffilT61fur(B ffil!:\?&JUU(B..tljD~.

~6ITrI!}-Q~6ITr ~6ITrI!}-UITI!}- ffiITtb6YT,S6iu ffil!:\?6lJi!>6\516U 66ITr@Jtb

i Aag . 3-4 (p6!5)jD 5 !B1u51L~@!b~ 6<!9(P6!5)jD ffil!:\?6lJi!>6U
(g&J61fur(Btb. 61S16!5)6OTyrfJWITi!> 6T!Bi!> 6<!9 61S16!5)6OT~@Juytb

(component) ~ffi!bjDUUL(B 61S1(Bw.

ul!}- 2

,llirfJ6OTIT6Uffi@61S1 ~6Urr!Bi!> i!>WITrfJUL5l6U y~(g!J"IT~(g!J"ITtb 6LLUULL

~6ITr1!}- 61S16Uffi.J~ ~6ITr1!}- ~(g61T1Ty6\516!5)6OT (gB'rr~~ 15-30 !B1u51L~@!b~

37°@6U QB'W6U !!)L'sffi (g!!)!J"tb i!>!J" (g&J61fur(Btb. w~(Btb UI!}- 16U QB'wi!>

LDIT@rfJ ~6U!J" 6ID&J,Sffi (g&J61fur(Btb.

290

(g!JjITB:.ffiID :

~ 6ITrI!}-Q ~ 6!5)6OT,S ffi IT6mIT (P i!>6\516U 1...1~ (g !J"IT~ (g !J"ITtb

@6ID6mIT,SffiUULIT i!> ~6ITrI!}-UITI!}-6!5)WUW6ITru(B~@ L5l6ITr6OTrry~(g!J"IT~(g!J"ITtb

@6ID6mIT ~i!> ~6ITr1!}- ffiITLDIT~ (g 6YTITy6\51WJL 6ITr @i!>6!5)6OT 61S16!5)6OT yrfJw

6!5)&J'sffi (g&J61fur(Btb. ~i!>IT!J"6mIT~@!b~ y~(g!J"IT@) (g!J"IT(pL6ITr @6!5)6mITWITi!>

6T@rrQUIT<!96iT (pW 6\516U @ <!9!B~ i!>WIT rfJ,S ffiUUL I!}-<!9!Bi!> IT6U,

!::J,~(g!J"IT~(g!J"ITtb @6!5)6YTWITi!>6T@rrQUIT<!96iT (pw6\516ITr 6T@rrQUIT<!9~'s~

6T@!J"ITffi ~LI!}-6U ~<!9&JIT 'sffiUULI!}-<!9,S~tb.



<.!:P ~ 60 u tq..u5160 !1L (5 6lJ ITffi & U U L L 6T !5l rr G'I U IT(5 6Yr -~ 6iIT tq..G'I §;? 6iIT

8in.LCBuG'lulT(56Yf160 LJ~~!lIT@)~!lITtb eLLUULL 6T!5lrrG'lUIT(56Yr (l)ffi@)

6T!5l!lIT& !1L(56lJITffi&UULL 6T!5lrrG'lUIT(56Yr (2) ~615)6mIT$§.! LD!DWtb 51(5

8in.LCBuG'lulT(56Yr (Complex) !1L(56lJITffi1!!)§.!. ~$~ffi 8in.LCBuG'lulT(56Yr

LJ~~!lIT@)~!lITtb ~(5UU~IT60 e6Yf1(5tb.

LD61!)!!)(!fIB> (!fI61!)!!)

G'I~rfl$~ ~6iITtq.. G'I§;?615)6jjT uw6iITuCB~!5l G'I~rflWIT ~ 6T !5lrrG'luIT (5615)00

&6ffiITCBt.SI tq..ffi&61.>rrtb.

G'I~rflWIT~ !1Lu51rfl6jjT~615)~l1.jtb G'I~rfl$~ 6T!5lrrG'luIT (56Yr uw6iITuCB~!5l

&6ffiITL !J51W6UITtb.

UW61IT B>6Yr

UIT8:.LI2rflw6I516U (In Bacteriology)

6lJ 615)& Uu(B ~§.! ~ 50, ~ 6lJW U ITCB & 6ffiITL!J51 ~ 50, U ITffi LI2rfl W IT

~,r:!JITW~ITffi&~615)~l1.jtb, @)!J51ut.SILL UITffiLl2rflwIT~,r:!JITW G'I~IT!DW~615)6Ul1.jtb

&6ffiITL!J51W!1L~6ljffi1!!)§.!.

61!)LD8:.~B>1Tl5l6TTIT6iuLDITB>6ifurLJDI~6I516U : (For Mycoplasma)

~tb!H,~ 6jjTITLJ~~!lITG'l8'6iITau ep6Utb !5lBT 6lJoorrut.SI60 6lJoorr$~,

~606U§.! G'l8'60&6Yr !1L6Yr ~(5ffi@)tb 615)LDffi~&ITt.SIOO1TauLDIT615)6lJ ~ !J51W6UITtb.

<'!:p~60 .ffi1615)6U6lJ615)& <.!:Ptq..WIT~ .ffi1~LDIT6lIT1WIT(Primary atypical pneumo-

n ia ), 615)LDffi~ & ITt.SI00 ITau LDIT6lS)6jjTIT60 !1L6ffiITL IT6jjT§.! ~ IT6jjTIT 6T 6iITW

~,r:!JITWIT6Yf1&6Yf160 &6ffiITL !J51W6UITtb.

8:.6TTIT 61!)LD l!J- WIT

~,r:!JITW~G'I~IT!DW 6)!DULL G'l8'60&6Yf160 ~$~ ~8'IT~615)6jjT615)W G'l8'w§.!

&IT6ffiITt.SIffi&uuCBffi1!!)§.!. ffi6TTIT615)LDtq..WIT~IT6jjTIT 6T6iITU615)~l1.jtb, 6T6lJ6lJOO6lj

ffiOOIT615)LDtq..WIT!1L6YrOO§.! 6T6iITU615)~l1.jtb &6ffiITL!J51W6UITtb.

61!)6lJ!:f6iu@w6I51Efu(In Virology)

~tb!H, ~6jjTITLJ~OOIT!:f8'6iITau ~8'IT ~615)6jjT £!:1>&6ffiITL6lJIT W uw6iITuCB ~~u

uCBffi1!!)§.!.

1 uwG:61Jg)J Qurr(l3LB>61f}w 6O161J[T6Tu~6O1LW ~6O-TLq-Q§l6OT @(I3B;BiI)!J~rr or6OTIDJ

B>6OirrL ,OO1W6\JrrLb.

2. ~6OTtq-Q§l6OT Q8'w6\5lw orr6J@) ~(I361JrrB;B>uuQjBil)!J~ or6OT B>6OirrL,OO1W6\Jrrib.
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3. =psrflw or~ITQurr(l36IT @(I3B;BiI)!J~rr or6OTIDJib, or61J61J6TT6lj@(I3B;BiI)!J~

or6OT IDJ B>6OirrL,OO1W6\Jrrib.

4. 6O161J[T6Tu@[TLtq-~~W or61J61JrrIDJJD6O1LQUIDJBiI)!J~ or6OTIDJib ~,OO1w6\Jrrib.

5. 6O161J[T6TuQ~rribg)J~6\5lw G:JDrrUJG:~rrib)!JJ:516016\J~,OO1w6\JrrLb.

6. w6Ofl~, 6\5l6\Jr6J@)6O161J[T6TuQ~rribIDJ~6\5lw or):t~ 6O161J[T6TuQ~rribIDJ~6O16\J

6)ibuQj~~ ~6IT6TT~ or6OTu6O1~ ~,OO1w6\Jrrib.

~,!!IIT(!fiB> LD!bWW LD61!)!!)(!fIB> GlB'W(!fI 61!)!!)B>(58:.@)W :1L6Yr6TT

~ 6lJWUIT(BB>6Yr

G:JDIT(PB>Q8'UJ(p6O1)!J W6O1)!J(pB> Q8'UJ(p6O1)!J

1. ~6OlITIT~)!J6OT @)601)!J6lj ~~B>ib (10 WLr6J@) ~~B>ib)

2. UW6OT @)6O1)!J6ljorw6\Jrr or~ITQurr(l361f} §(13 or~ITQurr(l361f}w LDLQjib

~Lb §LQj~W G:61J6OirrQjib. @6O16OlITB;B>UuQjBil)!J~.

[eg. ~6OTtq-Lj(l38'6\Jrr (~ib) Lj~Q8'w6\Jrr, 6O1LurrUJQj

§Ltq-W or~ITQurr(l36IT, LrrB;G:6f1)rrt.5l6TTrr6Tuwrror~ITuQurr(l3L

~6OTtq-6O1LurrUJQj §Ltq-W B>6IT (pw6\5lw ~(I361Jrr B;B>U

or~ITQurr(l36IT] uLtq-(I3$~rrw, (pww

~6OTtq-Lrr B;G:6f1)rrt.5l6TTrr6Tuwrr or ~ITQurr(l3~B;@) or ~[Trr B> or ~ITU

or ~ITQurr(l36IT Qurr(l36IT ~Ltq-W

~(I361Jrr B;B>uuQjib.

~~B> ~6TT6lj Bil6O1LB;@)ib.3. or~IT

Qurr(l36lr

~~B>wrr B> @(I3B;B>rr ~

BT~~uuQj~~~w

":14 6O1LLLrr B>tq-6OTi.b.

4. ~6Ofl~~6OT6O1W ~~B>ib @)6O1)!J6lj

!516O16OT61516U QB>rr6lr6TT ~6!J61IiITtq-W6O161J :

1
§(13 Qurr(l36TTrr6OT~ §(13 J:51)!J §61f}wrrw §61f}\id,LLUUQjib

G:urr~ G:61JIDJ §(13 @),OO1Ut.5lLL J:51)!J §61f) ~u5l~ib ~6OT6O1LD6O1W LjG:6TTrr[T8'6OT6Tu

or6OTIDJ @),OO1ut.5lLuuQjib.

LjG:6TTrrQ[T8'6OTL ~6OT6O1W QB>rr6Oirrtq-(I3B;@)ib Qurr(l3LB>6lr LjG:6TTrrG:[Trr@)G:l)rrLbB>6lr

~.

LjG:6TTrrG:l)rr@)G:1JrrLb@ib~6OTrr@)G:6TTITLJ6\5l@)JL6OT@6O16OlITB;B>UuLQj ~6liTtq-Q§l6OT

or~ITQurr(l36IT 61Sl6O16OTB;@)uW6OTuQj~~uuQjib.

2.

3.
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6f6IDGUs:-rr

ffi(!g6lj~ 6i.J

@)a:!JrTa:WrTQ§l6l5r a:8'r'r ~~6i.J

~LCB ffi6Jj')6Yf a:8'rT~6Jj')6<IT (ptq-6lj!D8: Q8'W~6i.J.

6T@r'rQUrT(!56Jj')6Yf& ffirTLCBLb e!f>6\J&8"m.IDJ 6\5'I&a:ffi6IDrrL. a:ffirTa:6lJ6l5rL

@6Jj') 6mIT UL516<ITrT6i.J 6\5'1a: ffi6l5rL Q!!) rT@LLjL6l5r a: 8' r'r& ffiU U L CB 6Yr 6Yf §.J .
@LbLLja: 6<ITrTLJ~!J 8' 6l5r6Yu a: 8' rT~ 6Jj')6<ITU a: U rT6l5rIDJ a:!!) r'r(p ffi, W 6Jj')!D(P ffi

6T6Jj')6\J8'rT a:8'rT~6Jj')6<IT Q8'ww6\JrTLb.

a: !!) r'r(Y.>ffi 6T6t\')6\) 8' IT a:8' IT~ 6t\') 61IT : a:!!)r'r(p ffi a: 8' rT~ 6Jj')6<ITuS16i.J

~6l5rtq-Q§l6l5r @LuQurT(!5a:6YfrTCB eLLuuCBLb. ~~rT6lJ§.J ~6l5rtq-Q§l6l5r

6T6Jj')6\J8'rT ~La:LrTCB eLLuuCBLb. L516l5r eLLrT~ ~6l5rtq-Q§l6l5rffi6Yr

ffi(!g6lJuuCBLb. a:8'rT ~6Jj')6<ITQ8'WW a:6lJ6IDrrtq-w 6T@r'rUQUrT(!56Yr a:8'r'r ~§.J

~6l5rtq-Q§l6l5ra:6<ITrTCB 6lS)6Jj')6<ITLJrflW6lS1LCB,~@ffiUUtq-WrT6<IT 6lS)6Jj')6<ITLJrflWrT~

6T@r'rUQUrT(!56Jj')6Yf ffi(!g6lS16lS1L a:6lJ6IDrrCBLb. L516l5rLJ Q!!)rT @ffi6Yr ~u5Jffilw

6Jj')6\Jffi6l5rL a:8'r'r &ffiuuCBLb @§.J 6T@r'rQUrT(!56Yr 8"m.IDJffia:6YfrTCB@6Jj')6mITLLjLb.

4.

5.

6.

7.

8.

ffi(!g6lj~6i.J

6Jj')6\Jffi6l5rL a:8'r'r ~~6i.J

~~j;1wrrwLb 9.5

6T6Jj')6\J8'rT 6T6l5rU§.J e(!5 ~6Jj')LffirTULJ w@uLfCB a:8'rT~6Jj')6<IT ~@)Lb.

@@6i.J ~6Jj')LWrT6YfUUCB~~UULL 6lS16Jj')6<ITU QUrT(!5Lffi6Yr ~6l5rtq-Q§l6l5r

w!bIDJLb 6T@r'rUQUrT(!56Jj')6Yf& ffi6IDrrCBL51tq-&ffi uW6l5ruCBLb. @§.J @JLUWrT6<IT

WrTIDJUrTL6Jj')L& ffirTLCBLb. u51ffi&@)6Jj')!Dft,~ ~6Yfa:6lJ 6lS)6Jj')6<ITuQUrT(!5Lffi6Yr

a:~6Jj')6lJuuCBLb. 6T6i.J6\JrTU 6lJ6Jj')ffiWrT6<IT~6Jj')LffirTULJ w@uLfCBffi6rll~Lb @§.Ja:6lJ

~@ffi ~6Yf6lS16i.J :?Lua:WrT ffil&ffiUuCBffil!D§.J. 6TQ6<IT6!!f16l5r u51ffi& @)6Jj')!Dft,~

a:!!)!J~@6i.J, u51ffi ~@ffi 6T6IDrr6mIT1&6Jj')ffiuS16i.J a:8'rT~6Jj')6<ITffi6Yr Q8'WW6\JrTLb.

!!)rTLb Q8'WWrTw6i.J @Wft,@!Jrfuffi6Yr e!f>6\JWrTffi6ljLb Q8'WW6\JrTLb.

1. SeJlSime tile plates
\\iilt anJ:4::en

2.Wasn
::=> ~6WL!J.Q§l6W

3. hdllcst antibady

".Wash
6T i51iTQUIT@6IT

I~".. . .. 6ID~ffi6WL Q)!JlTi51

,-!=::~:~~. 0°-

~ "rr) o:)0c
O

-..........WWbtfi_.
,.#fir:.~i '\ I

@,''W' V

,t$t
.00.0
tot f51!]Jl':P6IDLW

QUIT@6IT

lD6IDJ!J(y)ffi (g8'IT ~6ID6!IT

~6~Tl~_§]6<IT 5?LliJ-W ~LCB

lD615f1~615f16<IT

6T@ri-<D1UIT(!56Yr(IgA)

6ID6tJ"r,6WL 6T6WU~ ~iT t:!:P6tJ&am.W'

.!}.J~ 6Ti51frQUIT@6ID6IT ffiITL(BIb.

6ID6tJffi6WL Q)!JITi51awlT(B affilT&IIT6tJ6WL

@6ID6m!Tffi6ITlT6U @6ID6m!T&ffiUuL(B6IT6IT~. uub 9.5.1

<D1J])IT@6ill6ID6!IT<D1UIT(!56Yr

<D1J])IT@WIT6D

~6Q)~ffiffiUuCB ~6D

5.Addligml

Ii.wash

7. Adl dtl1llUgeJl

f51!]J1b@6U6tJ1T

Q)!JIT i5l 6JS16ID6IT

QUIT@6IT

<D1J])IT@(gWITCB

@6ID6mYrffiffiUULL

lD615f1~IgMffi@)

6T@!TIT6!IT 6T@ri-<D1UIT(!56Yr
8. Da\-elop plate

6T~r'r QUrT (!56Jj')6YTB; s:.61inTL JD16lJ~ JD@> C)J)IJt.q.80 C.!FrT~6Jj')6<IT

1. ~6l5rtq-Q§l6Jj')6<IT ~LCBffi6rll6i.J eLCB~6i.J

2. ffi(!g6lj~ 6i.J

3. a:8'rT@&ffi a:6lJ6IDrrtq-w 6T@r'rQUrT(!56Jj')6Yf8:a:8'r'r~~6i.J
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uub 9.5.2

Q!!)rT@WrT6<IT§.J ~6i.Jffi6Jj')6\J6l5r UrT6iuUa:L6Yu ~6i.J6\J§.J @)@6Jj')!J a:!Jtq-~

Qur'r ~&6r1S1a:L6Yu ~ffi @(!5&ffi6\JrTLb. eLLrT ~ 6Jj')"6\Jffi6l5rL6Jj')L ffi(!g6lS1
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,mffi£161SlLLl5161ITY,Q!!)IT@6ISl6(5)6!IT QUIT Q56(5)6YT ~8'fr ffi~tb ~UIT ~, 6ISl6(5)6!IT

t.S1!D$~, ~!Dtb QffiIT6<furL m LQUITQ56(5)6YT Q6lJ6'ff1uuCB~~tb.

LD6(5) !!J(!P6> Ul6(5)6I!'IIT !b6U ~ U-IT !b 6(5) 6!IT

~61ITLq-Q~6(5)6!IT @L QUITQ56'ff16D (plates) 8LCB~6D

~61ITLq-Q~61IT@).Jffi~ 6T@[JIT6!IT LD6I5f1~ 6T@frQUITQ56IT IgM

LD6lif1~ 6T@frQUITQ56IT IgM ffi~ 6T@[JIT6!IT, 6T@frQUITQ56IT

~6(5)LWIT6YTtb Q8'tiJWUULL~.

Q!!)IT @~wITCB

6T6(5)6\.J8'IT ~8'IT ~6(5)6!IT e!P6\.Jtb ~!!)ITtiJ m 6<furLITffi~tb 6(5)6lJ[J6iuffi6YTIT6!IT

Q~uu6(5)LLq-6iu 6(5)6lJ[J6iu, ~[JITL ~LIT 6(5)6lJ[J6iu, 6(5)8'L ~LITQLDffi~6\.JIT 6(5)6lJ[J6iu

Q ~ fr t.S1 6iu 6(5) 6lJ [J 6iu , e5 Q U 6D 6\.J IT, U ITffi I!!!rf1W IT @ 6!IT rSJ ffi 6YT IT 6!IT

Q6\.J~Q6!IT6D6\.JIT, Y~[JITL ~LIT~8'IT6lJIT LITffi~6TUITt.S16n)fT6iuLDITl!:P~6IS1W6lJ06(5)!D

ffi6<furL!]51W6\.JITtb IgM LD0wtb IgG 6T@frQUITQ56ITffi6(5)6YTlljtb @tbl!:P6(5)!DuS16D

ffi6<furL!]51W6\.JITtb.6(5)6lJ[J6iu Q~IT0w~6\.JIT6!IT Q~frt.S16iu .#1tbU6YTffi6iu 6(5)6lJ[J6iu

2 ~LDIT~6!ITIT ~lljffi6lS1~wIT.#16iu, ~uIT6IS1~wIT, Q~uu6(5)LLq-6iu B 1

QUIT 61IT@).Jffi~61frSJ£1, ~LLtb6(5)LD ~UIT 61IT!D6(5)6lJ06(5)!D 6ISl6(5)[J$~ ~ !]516lJ~0~

@1f.~8'IT~6(5)6!IT m ~6Ljtb.

CD\!!)IT~lljtD -- CD\!!)IT~ ~6(5)6!ITCD\UITQ5~tD ~6(5)61IT4rf1!b6U

6iuQULffi~[JIT~UITL~LIT illLLfr e!P6\.Jtb ~!D~@61IT ~Lfr~@ ~!]51wuuCBtb

LD6(5)!Dl!:Pffi ~8'IT !b6(5)6!ITuS16D UIT6IS16iu6(5)LIT61IT ~LD0Y!D~@6\.> ~61ITLq- Q~61IT

8LLuuCBtb.

~61ITLq-Q~@).Jffi~ 6T@[JIT6!IT ~!]51ut.S1 LL 6T@frQUITQ56IT @Q5ffi~tb

6T61ITW 8'$~~£1ffi£1!D LDIT@rf1 QUIT Q56(5)6YT (mm:,mfr ) ~8'fr ffiffi ~6lJ6<furCBtb.

t.S161IT6!IT fr Q!!) IT@ ~ 6(5)L W IT6YTu51L L, LD6lif1 ~ IgMffi ~ 6T@[JITffi

6ISl6\.JrSJ£16D m Q56lJITffiffiUULL 6T@frQUITQ56IT ~8'fr ffiffiUUL ~6lJ6<furCBtb.

!J961J)61JT6J5I6i> (D)B;IT6IT6YT (J;6lJ6nirTLq.w61J)6lJ

1
6T6!D6\)8'IT 6T6OTU~ (D)j!)IT$l @6!D6WT8>B;UULL (J;j!)ITwit ~(BuUIT!bJD6i> 6T6!DLU

LI6Uim.-j.

2. ffi6UiITWJ8>@jit Q~rflWIT~ ~6OTlJj-Q§l6OT, ~6OTlJj-UITlJj- 8"m.L(BUQUIT@6!D6rT

~JD(.Y)6!DLW @IDJ$l QUIT@6!D6rTit ~Jt~ ffi6UiITWJ8>@jit Q~rflW6!D6lJ8>@jw.

@Jt~ (J;8'IT~6!D6IITu51ffi6ljW!;9JLHDIT6IIT~. @6!D6lJ (J;j!)rrw 2-6UiITLrr8>@jWcf;!@u51ffi6IT

~6i>6\)~ 6T$lfrQurr@6!D6rT B;6UiITL01w 2-~6ljw.

3.

ffi6(5)L.#1uS16D Q!!)IT@ffi~ 6)"0!D Q!!)IT@ 6ISl6(5)6!IT QUITQ56(5)6YT ~8'fr~~

6ISl6(5) 6!IT Y rf1w 6(5)6lJ ffi@) tb ~ UIT ~ ~ !DLD IT 0 !D tb 6)" 0 UL CB , ~ !D~ 6(5)~ ffi

ffiIT6!51:IT6\.JITtb~6\.>6\.J~ ~6YT ffiffi6\.JITtb.

8'$~~ffiuuCBtb mm:,mrf16D ~61ITLq-Q~@).Jffi~ 6T@[JIT61IT 6T@frQUITQ56IT

@Q5ffi~LD UL8'~@6D (uITI)r&Lq-6l.J ~6(5)6\.JuS16D), l!:P~6IS16D ffi6<furWJffi~u

Y6\.JUULIT~ ~61ITLq-Q~61IT 6T@frQUITQ56Yr 8in.LCB m Q56lJIT~tb. @$~ 8in.LCBu

QUITQ56IT ffi6<furWJffi~u Y6\.JuuCB6lJ~0~, Q!!)IT@ ~6(5)LWIT6YTu51LL 6T@fr-

6T@frQUITQ56IT ~8'fr ffiffiUULCB, Q!!)IT@ 6ISl6(5)6!IT LDIT0!D~~IT6D, ~!Dl!:P6<furLIT £1

ffi6<furWJffi~u Y6\.JuuCB£1!D~. ~!D~6(5)~ 6iuQuffiL~[JIT~UITL~LIT WLLrf16\.>

~6YTffiffi6LjLDl!:PLq-lljtb.

@$~ LD6(5)!Dl!:Pffi l!:P6(5) !DuS16D ~ 61ITLq-~ ~ 6!ITITCB 6ISl6(5)61IT Y rf1ll..jLD

6T @frQUITQ56IT ~6(5)LWIT6YTu51LUULIT~. 6T @frQufTQ5<5ffi~ 6T@[JfTffi

m Q56lJITffiffiUULCB 6T@frQUfTQ56IT (Anti-immunoglobulin) ~IT61IT
~6(5)LWIT6YTu51LUuCBLD.

uw61iTUIT CB : 6(5)6lJ[J6iuffi6(5)6YT ffi6<furL !]516lJ@6D LD0!D Q~IT!:J516D

@LUrSJffi6(5)6YT 6ISlL 6T 6(5)6\.J8'IT ~8'fT ~6(5)6!IT U6\.J l!:P&£1w !!)61IT 6(5)LDffi6(5)6YT ~
~Q5£1!D~' ~6(5)!D$~ Q8'6\.J6Lj, @LULDIT6!IT~, ~6(5)6\.J~~61IT6(5)LD ~£1w

!!)61IT6(5)LDffi6(5)6YTm 6(5)LW~.
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~!!>~wrrWLD 9.6

o$lTGUtb ~lTw&>~UJ u5!61f>o$ m...61!1ITrT6lJ u...rT 61S161f>61!To$6Tr : 6LJ6IDffi IV u516IDffi

~6rnITr'r6l.l 6T6OT@Jtb ffilT6Utb ~1T19~~ ~6rnITr'r6l.l 6T6OTJD6ID.\9ffiffiuuCBtb.

uSl6IDB) 8in.IT ~6irnT IT6lt tillI6ID 6lITB)6ir

(g!Brrw~ ~CBuurr!DJD6\J ~L~ffi05uurr ~ffirrU6IDU ~(I5£1JD~. ~L~ffi05u

urr~ffirruy ~(I5w (g!Brrw~CBuurr!DJD6\J QITW6\J (y)6IDJDffi(g61T (Mechanisms)

ofF16U ITlOWr5Jffi6Yf16\J !b1BTffiffi6ID6rr (g1T~uuC8~~ @JDU6IDul1.jw 6)!DuCB~~w.

~6OTt.q-Q~6OT@Jffi05 6T~rf1wrr ffi !B6IDLQUIDJW ffiCB6IDlOWrr615T6IS16ID615Tffi(5W,

~ (Buurr!D !!516151615Trr6\J 6) !DuCBw Qurr (l56fr ffi(5 W u516IDffi 8in.r'r ~ 6rnITr'r6l.I

~6OT6IDlO6IDW ~6!furLrr ffi05£16OT JD615T. @~~6IDffiW u516IDffi 8in.r'r ~6rnITr'r6l.l

If>CBuurr!DJD6\J 6IS16ID615T ~L(g615T !B6IDLQUIDJW ~6\J6U~ ~rrlO~uuLCB

!BLffi05w.

u516IDffi 8in.r'r~ 6rnITr'r6l.I 6) !Du CB6LJIf>!D05 ' ~ !JWu ~~ (g 6U (g W

~6OTt.q-Q~6OT@JL6OT Qlf>rrLr'ry (g6LJ6!furCBw. @~ B lO!DIDJW T QIT6\Jffi6ID61T

(y)1f>6\J (y)6IDJDwrrffi (g!Brrw 6T~r'rurr!DJD~ffi05 ~LuCB~~ffi1JD~. @~ l!P~6U

l!P61f>!!> (g!BlTlU 6T~rTUIT W!!>6\> ~6\J6U~ (y)1f>6\J ~6rnITr'r6l.l ~61T6ID6LJ (Prim-

ing dose) 6T615TuuCBw. Qlf>rrLr'r$~ 6)!DuCBw. ~6OTt.q-Q~6OT Qlf>rrLr'ry

u516IDffi 8in.r'r ~6rnITr'r6ID6LJ Q6LJ6Yf1uuCB~~w @~ ~~r'r 8oofF1 ~61T6ID6LJ

6T615TuuCBw.

u516IDffi 8in.IT :!L6mrTIT6l.I 6IS16ID615Tffi6Yfl61ir 6)J6IDffiffi6Yr

u516IDffi 8in.r'r ~61J(ITr'r6l.l 6LJ6IDffiffi6ID61T@!J6!furCB QU(l5w 6LJ6IDffiffi61TrrffiU

t5I rf1ffiffi6Urrw. ~L615Tt.q- u516IDffi 8in.r'r ~61J(ITr'r6l.l 6IS16ID615T,ffirr6UW ~rr19~~

u516IDffi 8in.r'r ~61J(ITr'r6l.l.

6IS16ID615T~L615Tt.q- u516IDffi 8in.r'r 6IS16ID615Tffi6fr.

1. 6LJ6IDffi I u516IDffi 8in.r'r ~61J(ITr'r6l.l 1f>6OT6IDlO ~615Trr 6IDU6U1Tffi 6115IGiu

(rf1wrr~!X1flffi )

QIT6\J !B8oBT lO!DIDJW

QIT 6\JofF16ID If> ~ If>6\J

6IS16ID615Tffi6fr

6)J6IDB> I : u51B> 8in.IT :!L6mrTIT6lJ 6IS16ID615TB>6Yr

6LJ6ID!JWIDJ: 6LJ6IDffi I u516IDffi 8in.r'r ~61J(ITr'r6l.l, QIT6\J61516OT(glO6\J

5!Lt.q-uS1(15ffi05w.IgE 6T~r'ruQurr(l56fr, ~6OTt.q-Q~(g615TrrCB6IS16ID615Tyrf16LJ~rr6\J

~6LJffiffiuuCBffi1JD~. IgE 6T~r'ruQurr(l56fr (reaginic) 6IS16ID615Ttgffi£1
6T~n-uQurr(l56fr 6T615TuuCBw. IgE 6T~r'ruQurr(l56fr, lOrrGiuL QIT6\Jffi6fr,

(gu(glTrrt516\J QIT6\Jffi6Yf16OT (glO!DYJD~(g1f> ffirr61J(ITuuCB6LJ~IT6\J 6IDITL(gLrrt.q-!Jrrt51ffi

6T615TuuCBw. 6IS16ID615TuS16OT6IS16ID61T6LJrrffi QIT6\J6151@J6fr ~6ID6U ~ IDJ~If>UULL

Q U rr (15 6fr Q 6LJ6Yf16LJ(15 W . @6ID6LJ lO (15 ~ ~ 6LJ 6IS16ID615T ffi 6ID61T

Q6LJ6Yf1uuCB~~w. 6LJ6IDffi I u516IDffi ~61J(ITr'r6l.l lO(I5~~6LJ (g!Brrw 05!!51ufCB

~615T6IDU6UrrffiofF1Giu lO!DIDJW ~L(gLrrt51 (5!6iJ6LJrr6IDlO) ~05w.

~615T6IDU6Urrffi6f6iGiu (~615Trr (Ana) @6\J6ID6U : yQ!Jrr6IDu6UrrffiofF1Giu -
urr~ffirruy)

(prophylaX'is - protection)

If>CBuurr!D JD61516\J

ofF1ffiffi6Urr615T(g!Brrw Ana-Without
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L615Tt.q- u516IDffi 8in.n-6!furr'r6l.l ffilT6UW 1T19UJ u516IDffi 8in.r'r6rnITr'r6l.l

1. (grr 6OT!!51 L (g615T lO6IDJDl1.jw QlO6LJrrffi (grr6OT!!51 $6!furL

(g!B!Jw $Lt.q-ffi05w.

2. 6OTt.q-Q6OT 6\J6U (g!Brrwffi£1(15u51ffi6Tr Qrr !DIDJ6\J,

(g!M)UL6OT ffi6YTTT6\J (grrffi056Tr WIIofF1(yJ6UW

6!furLuuCBw 6OTt.q-Q6OT QITUUCB6\J

(grr6\J QrrLr'ry lO!DIDJW 6ID6rnIT

WIIffiffi1ffi61Trr6\J 6!furLuuCBw.

3. BT.\96OTIDJ 6LJ(I5w 6T r'ru BT.\96OTIDJ 6LJ(I5w 6T!b1r'ruQurr (l56fr ffi6fr

Qurr (l56fr ffi6fr 6IS16ID615T @6\J6UrrlO6\J @(I5ffiffi6Urrw. 6ID6LJ

ffi(5ffi05 ffirr!J6rnITlOrrW 6IS16ID615Tffi(5ffi05 Qurr IDJu

6IDlOl1.jW. urr 615T6ID6LJ 6\J6U.

4. 6T r'ruQurr (l56fr ffi61Trr6\J QIT6\J6Urr6\J QITUJ6U1TffiffiUULL

Qa:w6Urr ffi ffiUULL6IS16ID615Tffi6fr 6IS16ID615Tffi6fr

5. WII$r'r (yJ6UW 5!(I56LJrflLw WII$r'r 6LJrrW1 lOrr!DJDw QITWW

@(15$ lO!DJD6LJ(I5ffi05 (y)t.q-wrr. 6151w(gurr 6IDITLCB

lOrr!DIDJ6U QlTww6Urrw (yJ6UW lOrrJDJDw QlTwwuCBw.

6. 8in.IDJ6rnITr'r6ID6LJ $ffi056LJ 8in.IDJ6rnITr'r6ID6LJ$ffi@)6LJ u51ffi
6T6Yf1. 615Trr6\J ffi ffit.q-615TW. 615Trr6\J ffi (g!B!Jw

(g!B!Jw 6ID6Uffiffirr. 6ID6U(I5ffi05w.

2. 6LJ6IDffiII u516IDffi8in.r'r 61J(ITr'r6l.l 6OT6IDlO

3. 6LJ6IDffiIII u516IDffi8in.r'r 61J(ITr'r6l.l1f>6OT6IDlO
-
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Bin.IT !L 6G1ITIT6l.J!5l !D@J6IT6IT <D1ffi IT6(!)L UJIT6Yf}u5luD1 Q'5.!:B§J ~ 6i!1 IT6(!)U

6\)IT 8>tq-8> u5)6(!)ffi Bin.IT !L6G1ITIT6l.J 8'IT ~IT!J"6G1IT <D1u@U6lJQ'58>@) 6-!J"~~~6(!)~

~/flu5l61IT (yJ6\)tb <D18'~~§J6lJ!5l61ITIT6iJ ffiL~~uuCBtb. @6(!)6lJ IgE ~6iJ

!LQ'56lJIT8>ffiUCBu6(!)6lJ.

LDIT6fuL <D\8'GU

ULLD 9.6-1

2.

3.

L5I!DrfLtb @Q'5.!:B§J ffiL~~UULL cg~IT6iJ ~61ITIT6(!)U6\)IT8>6Y'6I6iJ

cg8'IT~6(!)61ITBo 8'IT6(!)6\)u5l6iJ ~61ITIT 6(!)U6\)IT8>6Y'6IGiu

~6\)IT§l61IT ~6!fuTtq-§l61IT

cg~IT Efu ~61IT IT6I!')U6\) IT8>6iu 6iu : /fl)]5lUJ ~6IT 6l.J ~61ITtq- <D1§;!61IT Bin.IT

!L6G1ITIT6l.J6(!)LUJ !Lu5lrf1ffi6Yf}61IT cg~IT~8>@)6IT <D18'~~~uuCBtbcguIT §J ~.!:B~

@L~!5lcg6\)cgUJ u!5l6iJ 6JS16(!)6IT6l.J6J"JDuCB~§Jtb. ~61ITtq-<D1§;!61IT<D18'~~~uuCBtb

@L~!5l6iJ /fl6lJUUIT61IT ~tq-uytb, tf,IT cgffiIT~~~tb !LL61ITtq-UJITffi !L6<furLIT 8>@)tb.

ffiCB6(!)LDUJIT61IT6JS16(!)6IT6l.J 6lJ!J"IT§J ffi6lJ61ITLDITffi @Q'58>ffi cg6lJ6<furCBtb.

L51!DrflLLD @Q!>!t~ B>LL~~UULL cg~ITs\> ~6IITIT6(!)U6\)ITo!i.6f15'Is\>@!J"6!fuT(8 IgE

~6\)IT§l6(!)6IITr6G1ITU~ @§J LD61IT1~61IT~6iJ6\)§J 6JS16\)rfuffil6iJ <D18'wUJuuCBtb. ~IT <D18'wl!:P615?!D

(in vivo) UJIT@)tb. @§J u5)ffi6l.Jtb Bin.IT !L6G1ITIT6l.J6(!)LUJ§J. @~61ITIT6iJ IgE

6T !5l IT<D1U ITQ'5 6(!) 6IT 8> ffi 6O'crrCB <D1ffi IT6IT 6IT 6\) ITtb . @) 6(!) !D.!:B~ ~ 6IT 6l.J

6T!5lIT<D1UITQ'56(!)6IT (u5)6(!)ffi Bin.IT !L6G1ITIT6l.J6(!)LUJ6lJrf1Ltb @Q'5.!:B§J 6TCB~~§J)

cg~IT~8>@)6IT <D18'~~!5l, 4 ~6iJ6\)§J 24 LD61mfl cg)!j!J"~!5lJD@)U L5161IT61ITIT,

~61ITtq- <D1§;!6(!)61IT(~6\)IT§;!61IT )lljtb, R'6lJIT61ITGiu Y(§6(!)6lJlljtb ffi6\).!:B§J @!J"~~8>

@)1:f!ITW (yJ6\)tb <D18'~~§Jtb cgUIT§J, !LL cg61IT 6JS16(!)6IT6l.Jffi6IT,6T!5lIT<D1UITQ'56IT

<D18'~~!5lUJ cg~IT6I5l6iJ 6J"JDuCBtb. ~§J ~~IT ~!D~!5l6iJ cg~IT6OT@tb. @~JD@)8>

ffiIT!J"6G1ITtb 6lJ6(!) ffi I u5)6(!) ffi Bin. IT !L 6G1ITIT 6l.J 6JS16(!) 61ITu5l61IT IT6iJ @!J" ~~ 8>
@)1:f!ITWffi6IT 6JS1rf16lJ6(!)L.!:B§J, ffi/fl6l.J~~61IT6(!)LD ~!5lffirf1uU~IT6iJ ~@)tb.

~6IIT IT6(!)U6\)IT o!i.6f15'I6fucg8'-IT~ 6(!)6IITif. 8'-IT6(!)6\)u516iJ

ffil61IT1U61IT)]5lffi6IT <D1~rf1.!:B~~61ITtq-§;!@J8>@) Bin.IT !L6G1ITIT6l.J 6J"JD!DUUL

cg6lJ6O'crrCBtb. L5161IT61ITIT rf1rfuffiIT !5l!J"6lJ~!5l6iJ ~~61IT !5lBT8>ffi6IT 6(!)6lJ8>ffiUUL

cg6lJ6O'crrCBtb. @ucgUIT§J Bin.IT !L6G1ITIT6l.J8>@) !LucgUJIT ffil~~ ~61ITtq-<D1§;!6(!)61IT

~.!:B~ !5l!J"6lJ~!5lJD@)6IT <D18'§)J~!5l61ITIT6iJ, ~.!:B~ !5lBT ~!5lffi cg6lJffi~§JL61IT,

BTQ'5rfu@)tb. @~JD@) @56iJGiu-cgL6iJ ~ffi~Bo/fl 6T61IT@ <D1UUJIT.

~cgLITUI Atopy:

@)@LD6!fuTB>6IT. <D\6lJ6Yf}6lJQ56lJ~

@!J" ~~8> @)WrrWffi6Yf}GU

6JS16(!)6IIT yrf1lljtb ~6(!)LD6OT B>615)6IT

6JS1CB6JS1Lu~

~6IIT IT6(!)U6\)IT o!i.6f15'Iffi <D18'-UJs\> (p6(!) JD

6T !5l ITU <D1U ITQ'5 6IT 6(!) 8' L cg L ITtq- !J"ITL5I 8> 6T !5l IT<D1U ITQ'5 6IT ~ @) tb .

@6lJJD)]5lJD@) LDITGiuL<D18'6iJffi6ITLDJD@tb cgUcg8'ITL5I6iJffi6IT w§Jtb uJD@ !L6O'crrCB.

@~61ITIT6iJ );9j6(!)1:f!lljtbcgUIT§J ~6(!)6lJ LDITGiuL <D18'6iJffi6l5l61IT BT6lJrf161IT w§J

eLtq-u5lQ'58>@)tb ~61ITtq-uITtq-cgUJITCB <D1~ITLITY 6J"JDuCBtb. @§J Ca2+ !L6ITcg6IT

6lJQ'56lJ~JD@)8> ffiIT!J"6G1ITLDITW~6(!)LDffil!D@J. cgLD~tb cAMP u5l61IT ~6IT6l.J

@)6(!) !D&1!D§J. @~ 61IT 6JS16(!)6IT6lJ ITB> LDITGiuL <D18'6iJffi6IT /fl@§Jffi6IT ffi6IT

<D16lJ6Yf}uuLCB, l!:P~6iJ ~6(!)6\), @!J"6O'crrLITtb ~6(!)6\) @6(!)LU<D1UITQ'56ITffi6IT

<D16lJ 6Yf}u5l L U U CB ffil61IT !D 61IT . l!:P ~ 6iJ ~ 6(!) 6\) @6(!)Lu<D1UITQ'5 6IT ffi 6IT

~ Giu L IT615)LD61IT , <D1 8' cg!J"IT cgL IT 61IT161IT ~ @)tb. @!J"6O'crrLIT tb ~ 6(!) 6\)

@6(!)Lu<D1UITQ'56ITffi6IT L5Icg6ITL <D16\)L ~8> @)6JS18>@)tb <D1UITQ'56ITffi (§tb,

ycg!J"ITGiuLIT8>61TIT61ITtq-@Jtb~tb. @.!:B~ @615)Lu<D1UITQ'56ITffi6ITu6iJ6lJ6(!)ffiUJIT61IT

~61ITIT6(!)U6\)IT8>6Y'6IGiu !LQ'56lJITffi8> ffiIT!J"6G1ITLDITW~6(!)LDffil61IT!D§J.

~6IIT IT6(!)U6\)1To!i.6f15'I6fu 6lJ615)B>B>6IT

1. cg~IT 6iJ ~61ITIT6(!)U6\)IT8>6Y'6IGiu
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~cg LIT L5I 6T 61IT!DIT6iJ @L ~!5lJD@)Y!Dtb UIT61IT 6T61IT@ <D1uITQ'56IT.

@§J6l.Jtb 6lJ6(!)ffi 1 u5)6(!)ffi8> Bin.IT !L 6G1ITIT6lj ~@)tb. @!5l6iJ R'CBuCBtb.

6lfLtq-61IT §.IT/fl, LDffi!J".!:B~U <D1UITtq-ffi6IT !L~IT!J" 6G1ITrfuffi6ITIT@)tb. LDJD!D6(!)6lJ

8'ITUUITCB (yJ6\)l!:Ptb !L6IT<D18'6iJffil61IT!D61IT.(!Ltb) l!:PL6(!)L, UIT6iJ cgUIT61IT!D615)6lJ

/fl6\) cg)!j!J"rfuffi6Yf}6iJu5)6(!)ffi8> Bin.IT !L6G1ITIT6l.J~615)6\)6(!)UJ !L6O'crrur 8>@)tb /fl6\)

cg~ IT6iJ <D1~ ITL ITL5161ITIT~ tb , @615)LD <D16lJ 6O'crrU L 6\)~!5l6iJ u(B 6lJ~ IT~ tb

6JS16(!)61ITffi6(!)61T8> ffilT6O'crrL518>@)tb.

cg~ B>lTwif.8'-s\>Allergic Rhinitis

cg~ ffiITWBo8'6iJe6u6lJIT615)LD8>@)/fl!D.!:B~6TCB~~8>ffiITLCB. @@J BT6lJIT8'
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L516TT IT6iDLDIT

~6DiT~6iIT G8'C-

..e.6). --IgE--
Bcell antlbo'Cy'

6ill6ID61T6:Lj @6ID6mIT !B16ID!D6:LjLD6lfurL5\)~6ID~~ ~6lfurl!j- Q8'6\) 6ill@rf.Jffi6ID5\)

m.mffi~6ill~~, L5l6lIT6m"r'rG8'6\)6ID5\) 6ill@rf.Jffil ~6ID~ QffiIT6lITW ~);Q1ffiffil!D~'

LD@~~6lJ Q6lJ6rf1UUIT(B (Clinical features)

Q8' 6\)6\5)6\) 6J"!Du CBtb !I>8' 8i-6ill6ID6m"ffi6IT U6\)6lJ6IDffiUUCB ~~ uu(5'tb.

~6ID6lJ, @5\)ffi ~ Q 8' 6\)ffi6rf16lIT ~6lIT6IDLD LD!DWtb 6ill6ID6m"uS16lIT(gUrr~
6J"!DuCBtb ~8i- ~);Q16ill6lIT~6lIT6IDLD6IDWUGurrw~~tb 6lJ6IDffiuuCB~~uuCBtb.

lfl6uuy Q8'6\)ffi6IT l¥16ID~~~6\) e@ (!f>ffiffilwLDIT6m" LD(!5~~6lJ !B1ffi!:i:?8'l¥1wIT~tb.

6TCB~~ffirrLCB: @!J~~tb Q8'@,1J~~tb(gUIT~ 6J"!DuCBtb e~~(gUITffiIT~ ~6lIT6IDLD

(Incompatible).

UIT6ID~ Q~ITLr'rY6IDLW~. LDffi!J!t~~6IT, ffiIT61TIT6lITGiu(gurrr'rffi6IT, 61fLCB

~ l¥1uS1@,1J6IT61T Q~6IT(5!d,8' l¥1ffi6IT ~ffilw ~6lITl!j- Q§.I6lIT ffi(5 ffi~ 8in.r'r

!1L6mITr'r6:Lj(!f>~6\5)6\) 6J"!DuCBffil!D~' @6ID6lJ (gffiIT6ID1:QUUL5\)~~@,1J6IT61T LDITGiuL

Q 8' 6\) ffi6ID61T 8in.r'r !1L6mITr'r(g 6lJ!D8' Q8'wlLJtb. t.56lfurCBtb (~6lIT l!j-Q§.I6lIT )

~5\)r'rQ§.I6lITffi(5L6lIT Q~rrLr'ry 6J"!DuCBtb (gUIT~ ~rfluy, ffi6lfur6mlfr'r !B16ID!D!t~

ffi6lfur, ~6IDLULL 8i-6lJrr8'UIT6ID~, @(!5LD6\), ~tbLD6\) ~ffilw6ID6lJ 6J"!Du(Btb.

~.mq..<D!~
6T@ITu<D!UT(I56ir

.. ~6\JiT§l6iIT

~
~~~
~~~
~~~
~~

/
//
//
?-/

/
-@!)"6!ioT(B 6T@iTU<OlUIT(!5Lffi6IT

..,!).J6I.JlT@;/6!n6iIT @6!n6!5iIT!f,!!>6IJ

LDrr6iDL <DI8'tfu
@j!J)JLD61mf1ffi6IT

<DI6l.I6rll6l.l\'56l.1~

ULLb 9.6-2

IgE 6T~rTuQUIT@6IT 6U16YT8>ffilD

@!J~~ l¥16lJuu@)J6ill6\) ~6lITl!j-§.I6ID6m"eLl!j-. 6T~r'rQUIT@6IT ~!JLl¥1

~6IDLW8' Q8'W~6\) (g!Jl!j-(gWIT ~5\)r'r§.l6lIT 8'ITr'rU6lITL QLGiuL (y>5\)(!f>tb

(RAST) IgE 6IDW ffi6lfurL!!51W5\)ITID.
-'Jft.L51.8'l~!56\J

B'l.il8'6ID8' 1 : ~6lITl!j-~GiuLIT 6IDLD6lIT ~!J 5\)ITtb.

6lJ61i)ffi II uS161i)&, !1L6IH!TrT~ 6U16ID6iIT ffi 6iT : <D18'GU J!>6-BT 6U161i)6iIT &,6IT

ULLb 9.6-3

1. L5l!DJ!>~ ~1:QJ!>61i)~&'6rf1(B1D 6)"JDU(5'1D ~!J~~ ~61i)~6:Lj cgJ!>ITW

(Haemolytic disease)

~cgLDIT6\5)l!j-fficg!I>ITWL5l!D!t~ ~1:Q!t6ID~ffi6rf16\) 6J"!DuCBtbe(!5 !1LuS1r'rffi

Q ffiIT6\) 6\5) (g!I>ITw. t1irruJI6iIT@1T.§it1itD Rh- ~ 8) @(!!}J!i~ ~!t 6ID ~ uS16lIT

~6lITl!j-Q§.I6lIT @y!J!i61»t1iuJIliUT @!J~~ ~@)J6ill6\) Q6lJ6rf1uuCBtb (gUIT~,

~~!D~ 6T~!JITffi ~rrw 6T~r'rQurr(!56IT IgG !1L(!56lJrrffil ~ITW cg8'W @6ID6mITuy

~8i-6ID6lJffi ffiL!t~ ffi(!56ill6lIT @!J ~~Q8'6\)ffi6ID61T ~ ~IT ffi~tb. @~ 6Trfl~cg!Jrr

L5l61TITGiu(gLIT6I'61Giu u"LLIT6\5)Giu 6T6lIT W ~6ID1:QffiffiuuC8tb.
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6lJ6ID!JWIDJ : Q8'6\)6\5)6\) @(!5ffi~tb ~6lITl!j- Q§.I6lIT(g6m"ITCB 6ill6ID6m"yrfllLJtb

IgG ~6\)5\)~ IgM 6T~r'ruQurr(!56IT Q8'6\)!I>8'8i- 6lJ6IDffi II 6ill6ID6m"ffi6ID61T~

~6lJrf.J~tb.

cgJ!>ITW cg~ ITJD!D 6lJ61i)&'

IgG or IgM 6T~r'ruQurr(!56ITffi6IT l¥16lJuy Q8'6\)ffi6rf16lIT cgLD@,1J6IT61T

~6lITl!j- Q§.I6lIT ffi(g 6TTITCB 6ill6ID6m"LJrfllLJtb. @!t~ ~6lITl!j- Q§.I6lIT -~6lITl!j-UITl!j-
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2. ~mWL6U ~1T8>@>~!J~~ 6)61.IlJU@ ~!P1uy

3. LDQ5Ji;~ ~61IiIT<B~615Im 6U)615)6tITffi6Tr

~~IT6OTIDJtb. @J:5~ (ptq-6lj QUITQ56ir @6ID6mIT !:B16ID!D6lj LD6IDITL6\)~6ID~~

(Complement) §.JT6IDITCBtb. ~(9.J LDITWLQIT6\J @)IDJLD6mIT1ffi6ID6YT

Q6l.I6Yf)uuCB~~1f. Q/TLu&1!D{9.J. ~LD~tb !:B1lljL~!JITL5l6\Jffi6ID6YTffi6l.lITJ:5~(5B:.@)tb

LDIT6iu L Q IT 6\J @)IDJLD6mIT1ffi 6ir Q 6l.I6Yf)W ITB:.ffi U U CB6l.I~6tITIT6\J @!J ~~
Q ITW 6\)1TB:.ffi ~6ID LD6OTffi 6YT1T6tIT, ~ 6iu L IT6IDLD6OT, @ill B:.~ ffi1Ttq-6ID!JW6OT6iu

Q6l.I6Yf)uSLuuCBtb. @(9.J @!J~~ g}!LL~6ID~ ~~ffirflB:.ffilf. QlTwlljtb. @!J~~
~J:5{9.J&1ffi6Yf)6u ffia:16lj ~6OT6IDLD6IDW 6J.0uCB~{9.Jtb.

~ IT ITIT6lj, ffiITWIf. IT 6\J, LD~ IT Lffi ITLDIT6ID 6\), LD.0IDJtb LD6IDIT6mIT!J6\J

(spleen) 61TrSJ@)~6\J ~&1W6ID6l.I @J:5~!!)ITu516OT ~JDl@)JDlWIT@)tb.

6T ~ ITU QUIT Q5 6ir ffi 6ir a:16l.1U Y Q IT 6\J ffi 6Yf)6OT ~ 6OTtq- Q ~ 6OT6ID6tIT

6T~ITQffilT6ir6l.l~1T6\J @!J ~~~ITIT6IDffi 6J.0uCBtb.

QIT~LITITu51L 6TWJtb §.JTB:.ffi LDQ5J:5{9.J @!J~~~LCBffi(5L6OT (plate-

lets) @6ID6mIT${9.J ~!JITtbcgUIT6IDITLcgLITtJ'm1WIT UITL5lllj!JIT6ID6l.I 6J.0uCB~{9.Jtb.

@)~ 6YTIT!Jtb L5lm1 ffiIT6\J, Q 6l.I6ir 6ID6YT Q IT 6\J ffi ~ 6YTITCB @6ID6mIT${9.J

6J .0UCBtb 6l.I6IDffi II 8in.IT i1L6mITIT61516OT 61516ID6IT6l.I1T6u ~ 6ID6l.Iffi6ir

~);I?1B:.ffiuuCB&16OT!D6tIT.

~fr !!;!1)6iu 6tl!6016m"
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~ ~~ -;:>""":Y .'

.

'

~~~ 7 ,..

_0'" ...~~;,~"'"c @6i5)<=T):@6i5)!D,&L{B
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)tlC:l1JITLC:~L5l6ia- I . \ I'. 'j

~
., i I . 1 '. I ..,',!

. . , / r, - .", '.. " '.I '.' /" \ . . . '/
- . '- ."

n

"

I
LDITGiuL -G;)B'6\J@jWJLD61mfl

6i5)6Ua:B'ITa:B'ITLD6\J'-=.. ~. . . G;)6)J6IfllLJ~!b6\J
G;)jJjIT!!jI ..' ..' .

(a ( = ) c..=Jo( = )'(£)o(G :;', 0 I ! =~'L.s> ~" . .'0' 00
...", 000,00",,' I .\ ,0.00
-.."'" . I ':, 0',,' ,.",'... \ ,. ... . t \

@D"!!;!1)!!;!1)L{BB:.6ir \ t 1/
~LHl 'V

Erul,a"limn
(Ot = )l.S2)o(=)'lS:'.)o(O)O( O«5}l.S2)o(=)'lS:'.)o(O)O<"":

L5l6tITITQITLtq-6OT (LDWB:.ffi LDQ5J:5{9.J) a:16l.1UY QIT6\Jffi(5L6OT @6ID6mITJ:5{9.J

@!J~~ a:16ID~6lj ~1T1T6IDffi ~!!)IT6IDW 6J.0uCB~{9.Jtb (hemolytic anemia).

4. (!IjLDITtq-ffi ffiITWlf.1T6I5lEfu A 6l.I6IDffi 6iuL Q!JU~LIT ffilTB:.6IDffiu516OT

6T~ITuQUITQ56ir ffi6ir, @~w ~BT6ljL6OT 6llI6ID6tITyrfllljtb.

6"l.I615)ffi III : u51615)ffi 8in.IT i1LmrrIT6lj Type III

~CBuUIT.0!D6\J 8in.LL6IDLDUY QITW6\J e!:jJ6\)tb i1L6IDITLIT@)tb ~!!)ITWffi6ir

6l.I6ID!JwIDJ : ~BTB:.ffi6ir ~1T~LD6IDLJ:5~ @L~~~6\)~WIT ~6\J6\){9.J @!J~~

BTtf>.0a:1u516OTe!:jJ6\)tb6l.I${9.J~1TQ5tb ~6OTtq-Q~6OT, ~6OTtq-UITtq- 8in.LL6IDLDUY,

@J:5~ Q8'W~B:.@) 6llI6ID6tITffi6ID6IT ~!JtbL5l ~{9.J 6l5)6l.IB:.@)tb.

6"l.I615)ffiffi~tD -6T<B~~8>ffiITL.<Bffi~tD

~ir~6iu 6I5l6m6IJTffi6ITArthus Reaction

1903tb ~6IDITCB ~IT~6iu (pW6uffi6Yf)6OT ~~IT6"I5l6OT £)j? @)~6ID!Ju516OT ~!J~6ID~

Q8' ~~ {9.Jtb cgUIT {9.J @6iJ6llI6l5)6tIT6l5)WB:. ffi 6IDITL JDlJ:5 ~IT IT. ~!Jtb u~ ~ 6\J

~!J ~6ID~1f. Q8'~~ ~W~UIT (9.J 6T 6iJ6llI~ 6llI6ID6YT6ljtb 6J .0UL6llI6\J6l5)6\).

@!J6IDITLITtb(P6ID!D ~!JtD Q8'~~~wcgUIT{9.J, !BIT~ffiITIT~~6u,(induration)

@!J~~ a:16ID~6lj~);1?16lj(hemorrhagic necrosis) 6J.0ULL{9.J.@{9.J~IT~6iu
6llI6ID6tIT 6T6tITuuCBtb.

ULlb 9.6-4

6ID6\)~8'IT~ITITtD Q!!)IT ~ffi6ir @!J ~~ !!)IT6YTrSJffi6Yf)6OT6T6OTcgLIT~6"I5lw

8'6iJ6llI6ID6tIT 61TrSJffilf. QlTwlljtb. ~CBuUIT.0!D6\J 8in.LL6l5)LD6lj ~~ffiLDIT &1 ~8'!J If.

~ IT!J a:1JDlw ~!JlTtbL5l ffiLtq- @!J ~~ !!)IT6YTrSJffi6Yf)6u ffiIT6mITuuCBtb. @6ID6l.I

@!J ~~ !!)1T6ITrSJffi6Yf)6\J@!J ~~u ~UIT B:.6IDffi @)6l5)!D~{9.J ~BTB:.ffi6Yf)6\J a:16ID~6lj

6J.0uCB~{9.Jtb.

~IT~6fu 6U)615)6tITuSlm QB'W6l> (p615)!Dffi6Tr

~6OTtq-Q~6OT ~~IT~B:.ffitq-u516\J QIT~~~UULL6ljL6OT, ~!J~~~6ir6YT

~6OTtq-UITtq-lljL6OT @6ID6mITJ:5{9.J ~6OTtq-Q~6OT, ~6OTtq-UITtq- 8in.LL6IDLDUY
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2. ~!Jtb ~!!)ITW : 19056\J ~!Jtb ~!!)ITW 6l.IIT6OT6l5)UIT@)u51L, ~B:. @6l.IITffi6ITIT6\J

6llI6YTB:.ffiUULL{9.J. @J:5~ 6llI6l5)6tITffi6ir ~J:5!:B1w ~!Jtb ~~ffi ~6YT6lj e~!J

~ L6ID6l.I Q IT~~ ~w~ 6OT 6llI6ID 6YT6l.IITffi 7 6"I5lQ5J:5(9.J 12 !!)ITLffi (5 B:.@)6ir

cg~IT 6OTJDlw{9.J.
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LDQ5~~U ~.Q51~.Q51&61TIT&,&ITW8'8'6U, 6iuLl"6Yf1(g6!ITITQLD&6l51,~LCB

~1:f>JD8'l ffi61TITLD~(g6UQ.IJ5U6(5)!:JLtq..6iu(g!bIT6l516U@!:T~!b &8'l6lj (g!bIT6iITIDJLb

G:.lJ5ITWG:!!)IT6iITJD6Ul6iIT(!f>6(5)JD&6Yr: Mechanism of Pathogenesis

~.r:tJ:51w~!:TLb ~!bJD~ 6T~!:TIT&~ (g!bIT6iITIDJLb 6T~ITQuITQ5~Lb

8tn.LL6(5)LDU6(5)U ~Q56lJITffi~Lb, @.r:t!b !bCBUUITJDJD6U 8tn.LL6(5)LDULj ~L6l516iIT

U 6U(g 6lJ IDJ UIT&rfu & 6Yf1§?J6IT 61T @!:T~!b .lJ5IT61Trfu&6Yf16iIT 6T 61fur(gLIT~6l51w6U

8T6lJrft6U !brfu&6(5)6lJffi &U uCBLb. @!b6!ITIT6U @!:T~!b .lJ5IT61Trfu&6Yf16U 61f ffi&Lb

6J"JDuCBLb. ~~& ~61T6lj ~6iITtq..UITlq. ~Q56lJIT&, ~Q56lJIT& !bCBUUITJD

8tn.LL6(5)LDULj 6lS1(!£rfu&UULCB6lS1CBLb.

@>~LD~G:6\}IT G.IJ5U6(5)!:TLUj-6iu

(g!bIT§?Jffi&tq..u516U tq..lJ.jUITffi~6l516iIT Q8'§?J~!bUULL 12 LD~ G:.IJ5!:T~~JD~u

L51JD~, ~.r:t!b U~~u51§?J6IT61T @!:T~!b .lJ5IT61Trfu&6Yf16l51Q5.r:t~

6l51Lb(gUIT6(5)8LCB&6IT Q6lJ6Yf1(gwIDJLb.

@.r:t!b 6l51Lb(gUIT6(5)8'LCB&6IT, LDITffi(g!:TIT(gu§;i Q8'6U&~L6iIT

~6iITtq..Q§/6iIT @Q5ffi~u51L~~JD~8' Q8'6U§?JLb. ~8'l Q8'§?J~~w 24 (!f>!b6U

48 LD~ (g.lJ5!:T~~JD~ 6l51Lb(gUIT6(5)8'LCB&<5Lb, LDITffi(g!:TIT(gu§;i&~Lb

~6iITtq.. Q§/6iIT & (g 61TITCB 6lS16(5)6!ITLjrft.r:t~ 8'l6lJ.r:t!b !b6iIT6(5)LDlJ.jLb, (g!bIT6l516U

!btq..u6(5)ulJ.jLb ~61furLIT ffi~Lb.
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2. G:!!)ITEfu <D1!!)ITLITLj uS1611)& ~61!1ITIT6lj

J:51 ffi & 6U , ~ (g !:TITu51w Lb, L51 ffi 6(5) !:T6U ~ (g 61TIT6(5)!:TCB (g U IT6iITJD

(g 6lJ~U <D1uITQ5 6IT& 61TIT§?J Lb Q U 6iIT8'l6\516iIT (gU IT6iITJD LDQ5.r:t~ & 61TIT§?J Lb

(g!bIT6\516U Q!bITLITLj 6J"JDuCBLb (gUIT~ &IT6ULb !bITJ::i;?~~w u516(5)& 8tn.IT

~61!1ITIT6lJ 6J"JDuCBLb.

G:!!)ITEfu <D1!!)ITLITLj uS16(5)& Bin.IT :L61!1ITITsUl6iIT G8'wEfu(!f> 6(5)JD&6Yr

(gLDJD8tn..Q51W (g6lJ~uQuITQ56IT&~Lb, LDQ5.r:t~&~Lb (g!lliDUL6iIT

(gUIT6iITgjJ Q8'W6UuCBLb. @.r:t!b (g!lliDUL6iIT&6IT !bITrfuffil&61TIT& Q8'w6UuCBLb

(g!bIT6U Lj!:T!b~~L6iIT @6(5)61!1IT.r:t~ (g!lliDUL6iIT !bITrfuffil8tn.LL6(5)LDULj ~Q56lJIT~Lb.

~ 6iIT tq..Q §/6iIT Q 6lJ 6Yf1U U CB~~ Lb Q 8' 6U& 6IT a: !lliDU L 6iIT !b ITrfuffil

8tn.LL6(5)LDU6(5)U 6TCB~~ J:516mITJEIT.lJ5IT61T~~JD~8' Q8'6U§?JLb. ~rfuffilQ5.r:t~

~6(5)6lJ J:516mITJEIT(!f>tq..8'8'lJD~ 6TCB~~8' Q8'6U6UUuCBLb. J:516mITJEIT(!f>tq..8'8'l6U

~6iITtq..Q~6iIT ~.Q51(!f>&uuCB~~Lb Q8'6U&6IT (g!lliDUL6iIT !bITrfuffil 8tn.LL6(5)LDULj

'T' Q8'6U&~ffi~ ~.Q51(!f>&uuCB~~Lb.@rfu~ CD4 T Q8'6U&6IT(g!lliDUL6iIT

!bITrfuffil 8tn.LL 6(5)LDU6(5)U LDITIDJ!b6U Q8'W~ 6\51Lb(gUIT6(5)& 6Yf16iIT LDJDIDJLb

@6iITLIT~ ffiffil6iIT6iu6(5)6(\) Q6lJ6Yf1uuCB~~Lb.

@6iITL IT~ ffi ffil6iIT ' T' Q 8' 6U & 6(5)61TlJ.jLb, LDITffi (g!:TIT(g U §;i& 6(5) 61T lJ.jLb

~ ffi ~ 6lS1ffi~ Lb. @6(5)6lJ 8'l.Q51w~ (!f>!b6U Qurftw Q& ITUU 61Trfu& 6(5)61T

~6(5)L~~ JEIT &8'llJ.jLb U~~&61TIT&8' Q8'wlJ.jLb. @~ &CB6(5)LDWIT6!IT

6Tffi6T1SlLDITLL6iu QLIT6(5)LDLtq..6iu 6T6!ITuuCBLb. @6i.J6lS16(5)6!ITa;6IT 24 -48 LD~

(g.lJ5!:T~~JD~u L51JD~ 6J"JDuCBLb.@~ (g!bIT6U Q!bITLITLj (g.lJ5ITw. @.r:t!b u5]6(5)&

8tn.IT ~6mITIT6lj (Patch Test). ~LCB (g8'IT!b6(5)6!IT ~6ULb ~.Q51w6UITLb.

&IT6\}W !!)ITJ::i;?~~w uS1611)& Bin.IT :L61!1ITITsUI W&IT 6!IT G:8'IT!!)6(5)6!IT. tq..lJ.jUIT~&6\516iIT u5]6(5)& 8tn.IT ~6mITIT6lS1JD&IT6!IT, tq..lJ.jUIT~6\516iIT (g!bIT6U

(g8'IT !b 6(5)6!IT .

. (g!bIT6U Q!bITLITLj (g.lJ5ITwffi&IT6!IT ~LCB a:8'IT !b6(5)~.
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&CB6(5)LDWIT6!IT L516iIT 6iuLQ!:TU(gLIT &ITffi&6U <D1.1J5u6(5)!:TLtq..6iu(g.lJ5ITW

!bCBuUITJDJD 8tn.LL6(5)LDULj (g.lJ5ITwffi~ 8Q5 8'lJD.r:t!b 6TCB~~ffi&ITLLIT~Lb.

Q!bIT~UUIT& Ll"LLIT ~(gLDIT6l51tq..ffi 6iuLQ!:TU(gLIT &ITffi6(5)& Q!bITJDIDJ!b6U

6J"JDULL 8'l6U 6lJIT!:Trfu&6IT &);J?1~~ @!b6iIT !bITffi&Lb ~!:TLbL51ffi~Lb.

6l.I6(5)& IV : u5]6(5)& Bin.IT :L61!1ITIT6lj

&IT6I>Lb !bITW~~W u5)61!'>&8tn.IT !L61!iJTIT6lf Delayed type hypersensitivity

6lJ6(5)& IV u5]6(5)& 8tn.IT ~6mITIT6lS16U ~6iITtq..Q~6iIT Q8'6U6\516U

(g.lJ5ITW~61fur<B!b§?Jffi~~LuCB~!bUULLT 6l51Lba:UIT6(5)8'LCB&6(5)61T~61furtq..

6\51Lb(guIT6(5)8'tq..6(5)6!IT8' 8T!:Tffi&8' Q8'wlJ.jLb. ~!b6iIT ~6ULb u5]6(5)& 8tn.IT ~6mITIT6lj

Q8'w§?Jffi~uuCBLb. @~ &IT6ULb !bITJ::i;?~~w u5]6(5)& ~6mITIT6lj ~~Lb. @~6U

@!:T61furCB 6lJ6(5)& ~61furCB.

(1) tq..lJ.jUITffi~6\516iIT 6lJ6(5)&

(2) a:!bIT6U Q!bITLITLj 6lJ6(5)&

1. Uj-lJ.juIT8:.@>61516iIT6l.I6II)& Tuberculin type

@6i.J6lJ6(5)& u516(5)& 8tn.IT ~6mITIT 6lJ !:TITUITL&ITffi&IT6U 6lS161Tffi&UULL~.

6T §?J Lb Lj Q5 ffi ffil (g .IJ5IT(g W IT 6Yf1u516iIT (g !b IT§?J ffi & tq.. u516U , tq..lJ.j U ITffil 6IT

(gu8'l6U6(5)6Uu516\51Q5.r:t~ Qu JDuuCBLb 6l51u(gUIT Lj!:T!b ~6iITtq.. Q~6iIT

Q8'§?J~~Lb(guIT~, ~6lJIT &~ffi~ &ITW8'8'6U 6J"JDULL~. QUIT ~6lJIT &(g6lJ

&6(5)61T~~ &IT6mITUUCB6lJIT. ~8'l(gUITLL @LLb 61frfuffil, &tq..6!ITLDIT&

&IT6mITuuCBLb.

Uj-lJ.jUIT@>6Ul6iIT <D18'wEfu(!f>6II) JD&6Yr

tq..lJ.jUIT&(g61TITLj!:T!b~!bIT6U (!f>!b6\516U !bITffi~!b6U Q8'WWUULL 8Q56lJrft6iIT



~o!F61I)8'

e@J6)JrT61I)LD 6)!DuCB~~Lo G\UrT(56Yr allergens uW61J"ruCB~~6)J61I)~~

~6illr'r 8:.&6LjLo. e@J6)JrT61I)LDu516OTrTEiD61f8:.&Lo 6) !DuCB~~6)J61I)~ ~6iuUl rf161J"r

uW61J"ruCB~~ @:j61l),ID8:.&6LjLo. LD!D61I),IDW ~CBuLj LD(5$~&61I)6ITll..J.Lo

uW61J"ruCB~~6\>rrLo.

JB161f>6IrT6IS16i> Gi16>IT6Yr6YT G:6l.Irnm.q.w61f>6l.I

1 !f>(8uUIT!D!D61516i> 6>(86i5JLDWrT6!IT 6JS16i5J6rt6lj6>6i5J61T 6J"!Du(8~~6l.I~ t.D16i5J6> Bin.rT

!L6mITrT6lj 6JS16i5J6!ITwrT@)Lb.~6i.J6l.I6i5JffiWIT6!IT !f>(8UUIT!D!D6i> 6Tib1rT6JS16i5J61T6lj!LL6!ITUj-

WrT6>G:6l.IrT~6i>6\J~ ffilT6\JLb !f>rT!:i>~ib1G:w 6J"!Du(8Lb. !LL6!ITUj-WrTffi ,@ffi(!;!lLb 6JS16i5J6!IT

~6OTUj-UrTUj- Gi1/Tw@UTffiffi!wrTffi !L6Yr61T~. ffilT6\JLb !f>1T!:i>~ib1w 6JS16i5J6!ITtill6u Gi1/T6u

Q/TW~ffiffi!WrTffi !L6IT61T~. QLDrT~!f>Lb !!>rT6OT@) 6l.I6i5Jffiffi6IT !L6!fuT(8.

6l.I6i5Jffi I t.D16i5JffiBin.rT!L6mITrT6lj 6l.I6i5Jffiffi6IT Q/T6u6151@J6IT ~Q5ffi@)Lb IgE

G:urr6OT!D 6T~urr~6OT ~ ~6OTtq..~ffi61TlT6u ~6!fuTu.Ju(8Lb.

IgE ~6OTUj-UrTUj- /TG:wQ§56!1f1ffi (reaginic antibody). ~6OTUj-UrTUj- 6T6!ITuu(8Lb.

~6OTUj-Q§56OT Q/T6u61516OT G:LD6u !L6IT61T ~6OTUj-UITUj-G:WrT(8 ~6i5J6mITIl.JLb

G:UfT~, LD{!5Jt~6>6IT LD!DID!Lb Q/TW~6IT61T Gi1UIT{!56IT6>61T Gi16l.1orf1tillLUUL(8

~6i5J6l.I 6JS16i5J61T6ljffi6i5J61T 6J"!Du(8~~Lb.

6l.I6i5Jffi II t.D16i5J6>!L6mITrT6JS16u IgG or IgM ~6OTUj-UITUj-6>6ITQ/Tw@UTffiffi!wfTffi

Q/TW6uUL(8 ~6i5J6l.I Q/T6u6151@J6IT ~{!5ffi@)Lb ~6OTUj-Gi1§5G:6!ITIT(8 6JS16i5J6!ITLjrflIl.JLb.

2.

3.

4. 6l.I6i5JffiIII 6JS16i5J6!ITffi6IT ~6OTUj-Q§56OT, ~6OTUj-UITUj- Bin.LL6i5JLDUUIT6u Q/TW6u

u(8~!f>uu(8Lb. ~6i5J6l.I ib1a;ffiffi6i5J61T G:/T!f>uu(8~~Lb. ~6u6\J~ @J~!f> eLL~ib16iIT

e!P6\JLb QffilT6!fuT(8 6l.IJt~ !f>ffiJffi 6i5J6l.IffiffiUU(8Lb. ffi61TrTLD{!5G:6\JfTQ!!>U6i5J!JLUj-6Tu

~6i.J6l.I6i5Jffi6i5JW8' /TrTrTJt!f>~'

6l.I6i5Jffi IV Q/T6u6\JfT6u Q/Tw6\ju(8~!f>uu(8Lb ffilT6\JLb !f>1T!:i>~ib1w t.D16i5Jffi Bin.rT

!L6mITrT6lj 6JS16i5J6!ITwrT@)Lb. ~6i5J6l.I Uj-ll.JurT@)61516iIT, G:!f>IT6u Q!f>fTLrTLj G:!!>rTW

6T6!IT @Q56l.16i5Jffiuu(8Lb.

5.

307



~~!f>1WITwLb 9.7

!f>18T lDIT!bWJ8=- ~c$l8=-6ID6-

(Immunology) i.f>(BUUIT!bJD6I516\>,~Bi- WIT!bWtb lfl&18o6!\)8' 6T6OTU~

G;)8'6\>ffi6!\)6'1T(]WIT,~Bi-8:,ffi6!\)6'1T(]WIT,~ WULjffi6!\)6'1T(]WIT~IT @Lib~6I51@J15~

w!bG;)JDIT@ @Lib~6\> WIT!bJ]51~6!\)wuui.f>IT~tb. e@6)JrfluEI@J15~ (Donor)

w!bG;) JDIT@6)J@8:,~ib (]i.f>6!\)6)JWIT61IT(Recipient) %:!,(]~IT ffi&1wWIT61IT

~WULjffi6IT, ~Bi-8:,ffi6IT ~6\>6\.J~ <O18'6\>ffi6!\)6'1T6T(Bib~ WIT!bJ]51~6!\)WUU~

~6\.Jtb U6\.J (]!J5ITlUffi6!\)6'1T~6mITuu(B ibi.f>6\.JITtb.(]!J5ITW51~ITuLj 8'8:,~ !J5W~

~L6!\)6\.J ~6OT61IT1w 8'8:,~ffi6rAU.61@J15~ ffiITUUIT!bW&1JD~' %:!,61ITIT6\>~(]i.f>

(]!J5ITW6T~ITULj 8'8:,~. e(]~ W~t.51Wgw~LW6)JrflLtb @@J15~ 6T(Bibi.f>~Bi-6!\)6)J

~6OT J]51w!b JD ~6OT61IT1W~Bi-8:,ffi6!\)6'1T6)!b W8:,G;)ffiIT6IT6'1TIT~ G;)6)J6rA(]wi.f>6IT6rA

6Jl (B&1JD~. ~ G;)6\.J8:,lfl61u (] ffi~ 6\> 1908 6\> (If>i.f>6\> WIT!b W ~.(pJ 6!\)6)J

lfl &180 6!\) 8' 6!\) W (] W !bG;)ffi IT6Oi5r L ITIT. e 6OT U ~ ~ 6!\) 61ITffi 6rA 6\> @ ~ 6Oi5r(B
lflW!!>~ ffirfuffi6!\)6'1TlLjtb WIT!bJ]51~6!\)Wibi.f>ITIT. WIT!bw lflW!!>~ ffirfuffi6!\)6'1TU G;)u!bJD

~6!\)61ITffi6IT lfl6U, 25 !J5ITLffi6IT 6)J6!\)~ lfl wt5IT ~6Oi5rLIT 8:,&1 G;)ffiIT6Oi5r~@J15i.f>61IT.

6T6\>6\.JIT~6!\)61ITffi~tb @JDJ15i.f>(]UIT~gwtb, WIT!bJ]51W6!\)W8:,ffiUULL ~WULjffi6IT

!J56OTJDITffi (]6)J6!\)6\.J G;)8'WW (If>~lLjtb 51 6OTU~ ~W~WIT &1JD~' t.516OT61ITIT,

19356\> e@ ~~w 6Jl<5eIT 61IT1, (If>i.f>6OT(If>i.f>6I516\>w61IT1i.f>ITffi6rf16\> lflW!!>~ ffi

WIT!b W ~ W 6!\) 6)J lfl &1806!\) 8' 6!\)W (If>W 6OTJDITIT. %:!,61ITIT6\> lfl W!!> ~ ffitb

!:51~ITffirfl8:,ffiUULLi.f>IT6\>,~J15i.f> (]!J5ITWIT6rA@JDJ15~ (]UIT61ITITIT.t.516OT61ITIT19546\>

UIT61uL6OT !J5ffirfl6\> eibi.f> ~@G;)u!bJD (identical) @~L6!\)LWrfl6\>~ w61IT1i.f>

lflW!!>~ ffi WIT!bw ~W6!\)6)J lfl&18o6!\)8' G;)6)J!bJ]51ffi~WITffi !J5Libi.f>uULL~.

@J15!J5ITLffi6rf16\>, eibi.f> ~@ G;)uJDITi.f> (non identical)
~Lffi~8:,&16!\)L(]W 8in.L lflW!!>~ffitb, ffi6!\)6mITwtb,@@i.f>wtb, IDJ6!\)~uf~6\>,
ffi6\>68~6\>,6TgwtbLj w<56!\)8', ffi6Oi5r6Jlt§1G;)6)J6Oi5rUL6\.Jtb(cornea) (If>i.f>6I51w

~ W U Lj ffi 6rA 6OT WIT !b w ~ w 6!\) 6)J lfl &1806!\) 8' !J5L ib i.f>U U (B &1JD~ .

WIT!bJ]51W6!\)W8:,ffiUULL ~Bi-8:,~ 6T~~ITffi ~L6I516\> 6)!bu(Btb WIT!bJDtb,

~ib~Bi-6Jl6OT i.f>6OT6!\)W6!\)W G;)UITwib(]i.f> ~6!\)wffilJD~'

i.f>6OT eL(B Autograft 6T6OTU~ e@6)Jrfl6OT ~L6I516\>

~rflLib~6I51@J15~ 6T(Bib~ (]6)JG;)!!)IT@ @Lib~6\> 6!\)6)J8:,ffiUU(Btb ~Bi-6)JIT~tb.

@tb(lf>6!\)!!) ~8:,ffiITWtb 6) !bULL (]i.f>IT6\>ffi6rALtb 6!\)ffidJIT6'1Tuu(B &1!!)~.
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e{b!b eL.(8 (Isograft) : 6T6iITU~ W!JU@ e!Dw6IDWW6IDw!B!b

~L.ffi6rf16IDLcgW QB'wlljw ~8i- WIT!D!DWIT~w. !b6iIT6Of161IT80(gB'IT8;6IDffiWIT6iJ

lSl !D!B!b (Inbred) 6TGUlffi6rf16IDLcgW~8i-8;ffi6ID6IT WIT!D!Dw QB'WW6UITW.

w6Of1!b ~6U{b~6iJ e{b!b ~Q5Qu!D!D (identical) @!JL.6IDLWrfl6iJ@(b!b6IDffiW

~8i- WIT!D!Dw QB'WW6UITW.

~rfl61IT{b~8i- ~L.(8 Allograft 6T6iITu~ WITWUL.L !BUITffi6rf16IDLcgW

~8i-8;ffi6ID6IT WIT!DWw lIP6ID!DWIT~w. ~!bIT!J6mITW : eQ5 !BUrflLLD1Q5!B~
w!DQ!DITQ56)JQ58;~ ~WULjffi6ID6IT WIT!D,Q5lW6IDwuu~.

cg6)J!D,Q5l61ITeL.(8 (Xenograft) 6T6iITU~ eQ5 ~u51rf161ITu51LLD1Q5!B~

w!DQ!DITQ5 ~u51rf161IT{b6ID!b80,cgB'IT!B!b6)JQ58;~ ~8i- WIT!D!Dw QB'W6)J~.

~!bIT!J6mITw: ~!Jrfuffil6iIT @Q5!bw{b6ID!b W6Of1!b@).J8;~ QUITQ5{b~6)J~.

~L.cgLIT ffil!JITUL.(8w, Wcg6Y\)ITffil!JITUL.(8w ~LGUl6iJ !B6iIT!DITffi 6) !DW8;

QffiIT6IT6ITuu(8ffil6iIT!D61IT.6)Q61IT6Of16iJ~8i-8;ffi6rf16iJ ~6iIT e!Dw6IDW ~6IT6IT~.

~;cg6UITffil!JITUL.(8 (Allograft), ~6iIT6Of1w ~8i- 6T6iITW ~6mIT!JUUL.(8, ~L6iJ

6T ~ITuLj B'8;~WiT 6iJ, !B1!JITffirfl8;ffiuU(8ffil6iIT!D61IT. cg6)J!D,Q5l61IT eL.(88;ffi6rf16iJ,

~6iIT ffi6rf16iJ WITWUIT(8 ffi6IT ~~ffiW @Q5uu!bIT6iJ, @{b!b6IDffiW eL.(8ffi6IT,

~LGUlGUlQ5!B~ ~L61ITtq-WIT ffi !B1!JITffirfl8;ffiUU(8 ffil6iIT!D61IT.

6lJ@>U4Class I MIIC Genes

!B1\!d.8; 6rf1 W 6fu ~ 6IT 6IT Q B' 6iJ ffi 6rf16iJ ffi IT6mITU U (8W
.$!6ID6IT8;cgffiITLjcg!JITL.lc!16iITffi6IT (glycoproteins) ~Q56)JIT 8;@>6)J(g!b @!B!b

~6iITffi6rf16iIT u61mfIWIT~w. @!B!b Lj!J!brfuffi6IT QUU6IDLL. ~6iITtq-Q§?6iITffi6ID6IT

T C QB'6iJffi6rf1LW ~,Q5lllPffiuuCB{b~6)J~ ~~w.

6lJ@>u4 Class II MIIC ~61iTB>6IT

@6ID6)J ~6iITtq-§?6iIT ffi6ID6IT ~,Q5lllPffiuU(8{b~W 'B 'QB'6iJffi6IT w!DWw

cg W 8; cg !J ITcg U §? 6fu 6T 6iIT !D Q B' 6iJ ffi 6rf16iJ ffi IT6mIT U U ill W . @ 6ID 6)J

~6iITtq- Q§?6iIT ffi6ID6IT T H QB'6iJffi6rf1LW ~ ,Q5lllPffiuU(8 {b~ffil6iIT!D61IT.

6lJ@>u4 Class III MIIC ~61iTB>6IT

ecg!J 61S)!bWIT61IT(~6iITtq-Q§?6iITffi6IT) ~L!DffiITULj mm8;.$!ffi6IT ~6IT6IT

~8i-8;ffi6IT 0!l5l6fucgLIT ffiwUITL.tq-lSl6IT ~8i-8;ffi6IT 6T6iITW ~6ID)98;ffiUU(8.$!6iIT!D61IT.

@6ID6)J !B1!JITffirfl8;ffiuu(86)J~6iJ6ID6U. ~6iITtq- Q§?6iIT ffi6IT WITWUIT(8 ~6IT6IT

~ 8i-8; ffi6IT 0!l5l6fu cgL IT@6iITffiwUITL.tq-lSl 6IT ~8i-8; ffi 6IT 6T 6iITW
~6ID)98;ffiuu(8.$!6iIT!D61IT. @6ID6)Jffi6IT WIT!D!Duu(8wcgUIT~, 6T~IT61S)6ID6IT6l.jffi6IT

6)!l>UL.(8, lSl6iIT61ITIT !B1!JITffirflULj !BL8;.$!6iIT!D~.

~w6iJ ~8i-8;ffi6IT !B1!JITffirfl8;ffiuU(86)J!b!D~ QB'6iJffi6rf16iIT cgw!Du!JulSl6iJ

ffi IT6mITU U (8 W 0!l5l6fucg U ITffiW U ITL.tq-lSl6IT ~ 6iITtq-Q§?6iIT ffi6IT 6T 61ITU U (8w

Bin.WJU QUIT Q5L.ffi~ 8; ~ 6) !DU (8W 6T ~ r'r61S)6ID6IT6l.jfficg6IT lIP 8; .$!W

ffiIT!J6mITWIT~ W. 0!l5l6fucg LITffiWUITL.tq-lSl6IT ~6iITtq- Q§?6iIT ffi6IT @!J6GiIT(8

6)J6IDffiWITffiU lSl rfl8;ffiUUL.(86IT6IT61IT. ~6ID6)J cgW§?r'r 0!l5l6fucgLIT ffiwUITL.tq-lSl6IT

ffiITWuQ6IT 8;6fu, 6IDW61ITr'r 0!l5l6fucgLIT ffiwUITL.tq-lSl6IT ffiITWuQ6IT 8;6fu. cgW§?r'r

0!l5l6fu cg L ITffi W U ITL. tq- lSl 6IT ffi ITW U Q 6IT 8; 6fu 6T 6iITU ~ W 6Of1!b

~ cg!JITW(g6Y\)ITWffi6rf16iJ, ~!DIT 6)J~ ~ cg!JITwcg6Y\)ITu516iJ ~6IT6IT ~6iIT ffi6rf16iIT

£6GiITL 6)Jrfl6IDB'WIT~W. @~ 6TGUlffi6rf16iJ u~cg61IT)9IT6)J~ ~cg!JITwcg6Y\)ITu516iJ

~ 6IT 6IT~ . @~ W6Of1!br'rffi6rf16iJ HLA ffiITWU Q 6IT8; 6fu 6T 61iTWW
8i-6GiITQLGUlu516iJ Hz ffiITWUQ6IT 8;6fu 6T6iITWW ~6ID)98;ffiuu(8W. e!f'6iITW

6)J6IDffiWIT61IT ~6iIT ffi6ITIT6iJ ~Q56)JIT 8;ffiUUL.(86IT6IT ~ MHC ffiITWuQ6IT8;6fu.

cg!BITW 6T~r'rULj u61mfIu516iJ R'(8u(8w @6ID6mIT !B16ID!D6l.j(comple-

ment) Bin.wuQUITQ5L:.ffi6IT QB'w6iJu(8w Bin.wuQUITQ5L.ffi6IT lIP!bGUlw

Lj!J!brfuffi6ID6IT~Q56)JIT8;~6)Jcg!b @!B!b ~6iITffi6rf16iIT u61mfIWIT@>w.

!B1!JITffirflULj u61mfIu516iJ T QB'6iJffi6IT lIP8;ffilw urfu~ 6)Jffil8;.$!6iIT!D61IT.

6ID!bw6fu ~8i- @6iJ6UITW6iJ lSl !D8;~W 6TGUlffi6rf1LW lIP~r'r!B!b 'T' QB'6iJffi6IT .
@Q5UU~6iJ6ID6U. 6T61IT(g6)J @6)J!D!DIT6iJ WIT!Dw{b ~8i-8;ffi6ID6IT !B1!JITffirfl8;ffi

lIPtq-6)J~6iJ6ID6U. B'IT!bIT!J6mIT 6T GUlffi6rf16iJ Bin.L lIP~r'r!B!b 'T' QB'6iJffi6IT

~Q56)JIT ~w lIP6iIT 61ITcg!J 6ID!bw6fu ~8i- ~ffi!D !DUUL.LIT 6iJ, WIT!Dw{b ~8i-8;ffi6IT

!B1!JITffirfIU Lj !B L 8; ffi 6)JITWU lSl6iJ 6ID6U. lIP ~ IT!B!b 'T' Q B' 6iJ ffi6IT @!B!b

6T GUIffi~ 8; ~ W 6GiIT(8 W Q B'w{b!b U U L.L IT6iJ, WIT!Dw{b ~8i- 8; ffi 6ID 6IT

!B1!JITffirfl8;~W !b6iIT6IDW6IDW ~6ID6)J ~6IDL!B~ 61S)(8.$!6iIT!D61IT.

@!J ~!1>u UJrf16l.j 6lJ6IS)B>uu<B~~!1>Efu

W IT!DW ~ W 6ID6)J ~.$! 806IDB' Q B' W llj W lIP 6iIT61ITr'r, Q U W!D r'r,

QffiIT6IDLWIT6rf1 ~.$!w @Q56)Jrfl6iIT QB'6iJffi~8;ffil6IDLcgW@!J{b!bu lSlrfl6l.j

QUIT Q5{b!bw, 0!l5l6fucgLIT ffiwUITL.tq-lSl6IT ~6iITtq-§?6iIT ffi6IT QUIT Q5{b!bw ~.$!w

@!J6GiIT(8w UITr'r8;ffiUUL cg6)J6GiIT(8w.

!bIT61ITW QffiIT(8UU6)Jr'r QUWU6)Jr'r @Q56)Jrfl6iIT @!J{b!b ~ffiULj

~ @8; ffi6IT lSl rfl6l.j cgB' IT~ 8; ffi U U (8ffil6iIT!D~ . @!J{b!b U lSlrfl6l.j

e !DW 6IDW u516iIT6IDW llj W cgW §? r'r 0!l5l6fu cgL ITffi W U ITL.tq-lSl 6IT ~ L !DffiITU Lj

mm8;.$!ffi6rf16iJ ~6IT6IT e!D W6IDwu516iIT 6IDW6IDwlljw !bIT6iIT U6U WIT!DW eL.(8

~8i-8;ffi6IT (grafts) !B1!JITffirfl8;ffiuU(86)J!b!D~ ffiIT!J6mITWITffi @Q58;.$!6iIT!D61IT.
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(gLO~ir ~6fu(gUT lLIDUITI':"'Up5lm- :1LL!!>lLTTULj ~8>.$}lLm-

6lJ6I5>lLUU(B~~6U

(0)1£TT615>LlUTT6Yf), (O)u WJ]j IT @(!56lJrfl6iIT @6I5>L(glU :1L6ITGYT (gLO§lIT

~ 6iu G:L TT1£ W U rr L Lq-t.516IT :1LL,W1£ TTULj ~ 8;.$11£ 6IT (O)u rr (!5 ~~ W
6I5>LO8;G:lJrr6l5>lTG:LTTLTT8;sn5lsn5lLLq- (microcytotoxicity) (O)L6iuL (y)6\)W

(O)~rfl!I>§.!8; (O)l£rr6ITGYTuuCB.$1!D§.!. &(!5 !;§.I61fur,J}.JGYT6lj (microtiter) ~LLq-6U,

(O)I£TT6I5>LlUTT6Yf), (O)u WJ]jIT @(!56lJrfl6iIT @lJ ~~ (O)6lJ6IT6I5>GYT ,J}.J@lJ8;I£6IT,

lf1W @)~I£6Yf)6U ulJuuuuCB&16iIT!D6!IT. t.516iIT6!ITIT,Class I & II MHC
:1LL,Wl£rruLj ~8;£1I£~8;@) 6T@lJrr6!IT:1LL,Wl£rruLj 6T@IT(O)urr(!56ITI£6IT(an-

tibodies) @8;@)~I£6Yf)6U (O)lT@)J~~uu<B£16iIT!D6!IT.,J}.J615)L6lj8;l£rr6\)W(Incu-

bation) ~Lq-!I>~6ljL6iIT, @615>6mrr!B1615)!D6ljLjlJ~8;ffin.WI£6IT (complement)

G: IT IT8; 1£ UU CB&16iIT !D6!IT . (O)6lJ6IT615>GYT ,J}.J@lJ8;I£6Yf)6U MH C :1LL ,WI£rr U Lj

~8;&1I£6IT @(!5!I>~rr6U, ,J}.J~,W@) 6T@lJrr6!IT :1LL,Wl£rruLj 6T@IT(O)urr(!56IT

(y)6\)W @uG:urr§.! ,J}.J~6lj (lysis) 6)'wuCBw. @&J6lJrrw @!D!I>~ (O)6lJ6IT6I5>GYT

,J}.J@lJ8;I£6IT L(O)lJWUurr6iIT .JB6\)W (Tryphan Blue) ~~6I5'IlU lTrrlUrill£615)GYT

6) !bW !B1!DW LOrrW W. @ &J6lJrrW @!I>~ u rflG:ITTT~ 615>6!IT (0)u W J]jIT,

(O)l£rr615)LlUrr6Tf'l @(!56lJrfl615)LG:lU MHC :1LL,Wl£rruLj ~8;&1I£6IT (O)urr(!5~~w

@(!58;£16iIT!D~rr @6U6I5>6\)lUrr 6T6iITU6l5>~ (O)~6Yf)6lJrr8;@)W.

!Lu51lJ@lJ (O)lT6U 6lJ~ I£rruLj @!D6iIT (cell mediated) (y)6\)W 6),WuCBw

@8i- !B1lJrrI£rflULj @lJ61furCB I£LLrill£6Yf)6U J]j615)L(O)UW&16iIT!D§.!.

1 <'!:p~6u <'!:p61!)!DG:!!)rrtiJ 6T~r'r ~rfuffiit(9.lB:.@jLUL6u ffiLLLb (Sensitization stage)

2. <DIlFUJ6u6!S161!)6(ITffiLLLb (Effective stage).

<'!p~6U lLLLID

@8;I£L..L~@6U, CD4+, CDs+' T (O)lT6Ul£6IT @rfl6!IT &LCB8;I£6Yf)6U

!L6ITGYT !LL !bl£rruLj ~8;&1I£615)GYTlI.jW I£61furCBut.51Lq-~§.!, ,J}.J~,WG:I£!b!D6lJrrW

(O)1...}(!58;I£W ,J}.J6I5>L&16iIT!D6!IT.G:LO§lIT, 6I5>LO6!ITITMHC !LL,Wl£rruLj~8;&1I£6IT
@lJ61furCBw I£61furL ,mllUuuCB &16iIT!D6!IT. (O)u WJ]jrfl6iIT !LL6I5'I6U !L6ITGYT T4
(0) IT 6U 1£ 6IT , !L L !b1£ rr U Lj ~ 8; £11£ 615>GYT8; (0) 1£ rr 61fur L (0) IT 6U 1£ 615>GYT8;

I£61furL,ml!I>~rr6U, &1GYTIT80lf1,J}.J615)L&16iIT!D6!IT.@~6!ITIT6U @!I>~ T4 (O)lT6Ul£6IT

(O)6lJ@)6lJrrl£ (O)u(!5£16iIT!D6!IT. &1GYTIT80lf1l1.j'w!DT4 (O)lT6U1£6Tf'I6iIT@!I>~ u5)@)!I>~

(O)U(!58;I£W ~rr 6iIT, @8i- !B1lJlTI£rflULj J]jLUU~,W@) G:~615)6lJlUlT6!IT U6\) (O)lTlU6U

6\51615>6!IT1£~8;@) I£lTlJ6mITLOrr1£ ,J}.J6I5>LO&16iIT!D§.!.

6lJ~ I£rruLj @!D6iIT (y)6\)W J]jL8;@)W !B11£)j;>6ljI£6IT. ~ITLO~LOIT1£ 6lJ(!5w

,J}.J@ffin.IT !L6mITIT6lj 6\51615)6!ITI£~W LO!bWW (O)lT6U ,J}.J~6I5>6lJ~ §.IT61furCBw.

T -(O)lT6U ,J}.J~6lj 6I5'IwG:UIT615>lTL CBI£~W @6I5>6lJ1£6Yf)6iIT (O)lTlU6UUrrCB1£6Yr

lU IT6lj W , LOIT,W,mllU 615>LO8; 1£U U CBW @8i-, !L WULj ~ ~ 615'1lU6lJ,W,ml6iIT

~6iIT615)LO615)lUlI.jW (O)UITW~G:~ ,J}.J6I5>LOlI.jW.LOrr!bw ,J}.JW6I5>6lJ80lf1&180615)lT8;@)

t.516iIT6!ITIT,24 LO661ITIG:J]jlJ~@,W@)6IT u5)1£ ~6I5>6!ITUUIT6!IT !B1lJlTl£rflULj !B11£@W.

~~6U lf16\) LOrr~rill£6IT ,J}.J6U6\)§.! 6lJ(!5Lrill£6IT I£L!I>~ t.516iIT6!ITG:lJ J]jITLULL

(chronic) !B1lJrrI£rflULj !B11£@W.

~6I5>LlLITULjW~ @>6I5>!D8>lLuU(B~6U(Immune suppression)

@rfl6!IT~ @8i- LOrr!b!Dw (O)lTW~ t.516iIT6!ITIT,@8i- !B1lJlTI£rfl8;I£UULITLO6U

@(!58;1£ @§.! G:~ 615)6lJ. ~ 6!ITrr6U LO(!5!I>§.!I£ 6IT 6T6U6\)IT !L L !!>1£rrULj

~8;£1I£~8;@)W 6T@lJlTl£ G:6lJ615)6\)<O1lTwlI.jw. @~6!ITIT6U (O)UW)}j(!58;@)

(receipient) (O)~IT!bw G:)}jrrw 6),WuCBw ,J}.JurrlUW :1L6ITGYT§.!..JB61furL

J]j IT L 1£ ~ 8; @) ~ 615>L 1£ ITU Lj W@6I5>lU8; @)6I5>!D8;@)W LO(!5 !I> §.!I£ 6IT

!LL(O)l£rr6ITU6lJIT 1£~8;@) Lj,WwG:)}jITW, @lJ ~~8; (O)1£1T@ULj, LO,WWW U6\)

G:J]jITWI£6IT 6) ,WuCBw 6lJlTwuLj !L6ITGYT§.!.

,J}.JG:lTrr~G:lUrrurfl6iIT (Azathioprine) LO(!5!I>§'!, @8i-LOIT!b!DW(O)lTW6lJ~,W@)

IT,WG:!D ~6iIT 6!IT(!5w, @8i- LOIT!b!D~@,W@) t.516iIT6!IT(!5w (O)I£ITCB8;l£uuCBw.

i 9 e L@ q ¥d I § (mitosis) ~(B8;ffi16iIT!D§'!.'B' LO,WWW'T' (O)lT6UI£6Yf)6iIT

(O)U(!58;I£W ,J}.JG:lTrr~lUITUrfl6iIT (y)6\)W @)615)!D&16iIT!D§.!. U(O)lJL6!5f1G:6T1m6iIT

(Predinison) G:urr6iIT!D 6iu1!!!lJrrWL (steroid) LO(!5!I>§.!I£6IT ulU6iITuCB&16iIT!D6!IT.

615>IT 8; G: GYTIT6iu G:U ITrfl6iIT , lJ rr U rr 615)LOlf16iIT G:U IT6iIT W 1£ IT GYTIT 6iIT 1£ 6Yf) 6iIT

LO(!5!I>§.!I£~W lT8;@ !L6ITGYT6I5>6lJ. <O1lT6Ul£6IT I£@IT61f808i- lT8;@8;@) ,J}.J~lI.jw

~6iIT 6I5>LO !L615)LlU615)6lJ. 6T 6!ITG:6lJ @8i- LOIT'w!DW (O)lTW6lJ~!b@) ~6iIT 6!ITIT

I£@IT 61f808i- lf1&180615)lT(y)6\)W (O)uW)}jrfl6iIT !LL6I5'I6I5'I(!5!I>§.! (lymphocytes)

6I5'IwG:UIT615)lTL..(B1£6I5>GYT.JB8;&1 6\51L6\)ITW.

lf1W.JBlJl£w ~1T6iIT ,J}.J@I£LOITI£ @8i- LOIT'w!DW <O1lTWlUUULL :1LL6U

!L WUUIT@)w. LO8;I£6Yf)615)LG:lU ,J}.J@I£LOrrl£ 1£IT6mITuuCBw .JBlJ~6lj G:)}jrrw

LO!bwW lf1W.JBlJ1£~615)~~ ~IT 8;@)W U6UG:6lJ W G:)}jrrWI£6IT lf1W.JBlJ1£~@6iIT

(O)lTlU6UUrrL615)L8; @)6I5>!D8;&16iIT!D6!IT. @~6!ITrr6U lf1W.JBlJ1£ LOrr!bw ,J}.JW6I5>6lJ

lf1&1806l5>lT G:~615)6lJuuCB £16iIT!D§,!.

@lJd1n-LTT6lJ§.! lLLLID

@rfl6!IT & L CB~ @8i-8; 1£ 6Tf'I6iIT !B1lJIT1£ rfl U t.516U U 6\) 6\51~ LOIT6!IT

<O1lTlU6U6\51615>6!ITUITCB1£6IT )}jL8;&16iIT!D6!IT. @6lJ!b,ml6U ~8;&1lULOrr 6!IT615)6lJ (O)lT6U

~8T6lJTT61IT ~ Glu(!5J]j(!58>@> 6lS}(glJTT~LOITlL GlB'UJ6UuCB~6U

(Graft Vs Host Disease)

@!J~~u Lj!bwG:J]jlTlUrr6Yf)I£~8;@) 615)lT8;G:I£ITUrr6iu615)LOL(immuno-
suppres s ive) LO(!5!I>§.!8; (O)I£rrCB8;I£UULCB, t.516iIT6!ITIT{g)}jrrUJIT6Yf)u516iIT:1LL6U
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ffi~IT6lI"5-8T l¥1ffi15-6(j)8'8>@) ~LU(8~~UU(8ffi1!D~' @U~UIT~ ~)DITUJIT6YfI

(P<!R6lJ~W ~)DITLiJ ~6(j)LffiITUt5I61iT& @(58)ffi1!DITIT. @$~)DITUJIT6YfIffi6Yr

@UJ6\>U IT6OT ~ (8UU IT!b!D6\> 8' 8>~ G U !D ( G ~ IT!bIDI ~ )DITLiJffi 6(j) 6YT

6T~ITUU~!bffiITffi), ~(8UUIT!b!D6\> 8'8>~ u51@)$~ 6T§1JWY lD<56(j)8'uS16\> ~6Yr6YT

6fuGLW G8'6\>ffi6Yr, )D6Uu518>ffi6lJrf161iT~L 6\516\51(5$~ 6T(8 ~~ ~8T lDIT!b!DW

G8'LiJUJuu(8ffi161iT!D~' @$.@6(j)6UuS16\>, GUIDI)Drf161iT ~..L6\> @~~6(j)ffiUJ 6T§1JWY

lD<56(j)8' G8'6\>ffi6(j)6YT .@[JITffirf1UU~6\J6(j)6U. ~6OTIT 6\J ~(8UUIT!b!D6\J u518>ffi

@$~ 6T§1JWY lD<56(j)8' G8'6\Jffi6Yr GUIDI)Drf161iT ~8T8>ffi6(j)6YT ~61iT6Of)UJW

6T6OT8> ffi(5~ GUIDI)D6(j)[J~UJ .@[JITffirf18>ffi161iT!D6OT.

@6(j)~ ~8T GUIDI)D(58)@) 6U1~[JIT~lDIT ffi G8'UJ6\J u(8~6\J (ffi1[JITUL

G6lJIT8'6fu ~~IT6fuL) (Graft versus Host) 6T61iTIDI ~6(j));98>ffi1~!DITw.
@~~6(j)ffiUJ G 8' UJ6\JUIT(8ffi6iT, ~~IT6\J, ~[J6!rnT ~ IDIuy ffi6Yr, ffi6\J 61S'[J6\J

(p~6\51UJ6lJ!b&6\J 6J"!bU(8ffi161iT!D6OT. ~~ffi ~6YT6U16\J GVH G8'UJ6\JUIT(8ffi6Yr

6J"!bULLIT6\J, ffi6\J61S'[J6\J G8'UJ6\>Um:..6(j)L @);98>@)w.

!B16ID6tIT61S'IsU (O).!f.IT6Yr6IT G:6lI6msn!j-UJ6ID6lI

1 ~BT LDITWWW6T6iITU~ <DI8'sU.!f.6iT,~BTffi.!f.6iT,!LwuLj.!f.6iT <'!p~6UlUJ6\JW6IDW6@

!LL6\51sU, ~rflLi1;~6\51@.m~ LDW<DIWIT@@Li1;~ffi@) LDITWJD1UJ6IDLDUU~~6U6U~

6@ !LL6\516\51@.m~ LDW<DIWIT@:?LL@1Jffi@)LDITWW6\J§J ~@)w.

2. !LL6U ~6iIT6Of\UJ <DIUIT@L.!f.6ID61Tffi.!f.6O'oTLJD1.m~, !LLW.!f.rruLj (y>6Uffi.J.!f.6iT

!L@6\Jrrffiffi1G:wrr ~6U6U~ <DI8'6U6\JW1.!f.rruLji1;~w6iIT (cell medicated immunity)

(y>6UG:LDrr6T~r'rffiffi16iITW6OT.

3. ~ 6iIT6Of\UJ ~BTffi.!f.6Tf16iIT ~!)" IT.!f.rflu Lj, <DI8'6Uffi6Tf16iIT .!f.rr =u U (8W
~6WG:LITffiWurrLLlj-t.S16iT ~6iITLIj-§J6iIT 6T6OTUU(8W. !LLWffirruLj =ffiffi1.!f.~ffi@)

6T~!)"rrffi !L@6\Jrr@)w <DI8'W6UUrrLIT@)w.(y>6iITW 6\J6IDffiWrr6OT'T' ~WJffiffi6iT

@i1;~6IDffiW ~!)"rrffirfluLj <DI8'WsUurr(8ffi6Tf16U<'!pffiffi1wuffi.J@j 6\Jffi1ffiffi16iITW6OT.

4. ~BT LDrrwww <DI8'W6\J~W@j (j>6iIT <DIuWpjr'r, ~rr6OTw ~@U6\Jr'r @@6\Jrfl6iIT

<DI8'6U.!f.~ffiffi16IDLG:W @!J i1;~uurfl6l.J <DIurr@i1;~w, ~6WcgLIT .!f.WUrrLLlj-t.S16iT

~6iITLIj-<DI§J6iITffi6iT<DIurr@i1;~w urrr'rffiffiuuL cg6\J6O'oT(8w.

5. ~!)"ITffirflU6IDUi1;~(8uu~Wffirrffi, <DIu!)).lpjrfl6iIT~(8uurrwwsU 8'ffi~, ~(8uurrwwsU

8'ffi~6IDwffi @j6IDWffi@jw LD@.m~ffi6iT, 6WlJ!!!)"rrwL LD@.m~ffi6iT (y>6UW

@j6IDWffiffiUu(8ffi16iITW~'

6. ~Wt6!)"fficgLD ~~ffiLDrrffi ~BT LDrrwww <DI8'WWUULL !LLsU !Lwuurr@jw.
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~~!f;1UJITUJW9.8

(g,ffiITlU~(BU~L(BW (O)UITQ56ITc$6IT

(Vaccines or Immunising agents)
~61iT @)j6ID!T

(g!I>ITIUffi6'lfl6\> @~!E{9J UIT{9JffiITU6IDU e~ LD6Of1!'1)@.I1i;~ (g!I>ITW

!'1)(8Ukj,L(8W (;;)UIT~6IT ffi6IT ~6'lflIi;ffi16iIT!')6!IT. (g!I>ITW~ (;;)!'1)IT!b6ID!') ey>6iITIDJ

6lJB?1ffi6'lfl6\> !'1)(8li;ffi6UITW. e6iIT IDJ (g!I>ITW~6ifurLIT Ii;~w. J;9J6ifur@u51fr ffi<§0li;~

!I>W6IDLD ~Lu(8~@1i; (;;)ffiIT6IT6rfITLD6U1~~!'1)6\>. @!T6ifur(8 !I>LD{9J ~L6U16\>

(g!I>ITWffi6ID6rf 6T@fr Ii;~w !'1)6iIT6IDLDffi6ID6rf ~ !!51utS!LL (g!I>ITW (;;)!'1)IT!b6ID!')

~6ifurLIT Ii;~w J;9J6ifur@u51rf1ffi<§0li;~ 6T@!TITffi ~~6lJIT 1i;ffi11i; (;;)ffiIT6IT<§0!'1)6\>.

ey>6iIT!')IT6lJ!'1)ITffi J;9J6ifur@u51fr ffi<§0li;~ 6T@!JIT6!IT LD~!E{9Jffi6IT ~L (;;)ffiIT6ifur(8

(g!I>ITW ~6ifurLITIi;~w J;9J6ifur@u51frffi6IT ~L6U16\> $16ID6U W!I6iIT!')IT6lJ6ifur6l51ITW

~6\>6U{9J ~L!j-(gW!')IT 6lJ6ifur6l51ITW UIT{9JffiIT~{9J1i; (;;)ffiIT6IT<§0!'1)6\> ~~w.

(g)!>ITW~ !'1)(8U!dL(8~6\>

e~ LD6Of1!'1)6iIT (g!I>ITW~ (;;)!'1)IT!b!!516\> @~!E{9J UIT {9JffiIT Ii;ffiU u(86lJ!'1)!b~

6T6lJ6lJITIDJ 6T@frULj~ @!')6iIT (;;)u~ffi1!')IT(g6!ITIT ~!E!'1) 6lJB?1(!:p6ID!')Ii;~ (g!I>ITW~

!'1)(8Ukj,L(8!'1)6\> 6T6iITIDJ (;;)uwfr. @!E!'1) (g!I>ITW 6T@frULj~ @!')6iIT

@W!b6IDffiWITffi (g6lJIT ~6\> 6U{9J (;;)8' W!b6IDffi WITffi(g 6lJIT (;;)u !')1i;8in.(8w. @.d5!'1)

6T@frULj~ @!')6iIT (;;)8'W!b6IDffiWITffi, (g!I>ITW~ !'1)(8Ukj,L(8W (;;)UIT~6ITffi6IT

ey>6UW (;;)u!')uu(8 ffi1!'){9J. @!T6ifur(8 6lJ6IDffi (g!I>ITW~ !'1)(8Ukj,L(8W (!:P6ID!')ffi6IT
~6IT6rf6!IT.

~ G'\8'W6\J u5l(!5 i1>(8ukI,L(8Lb l'P6I5"J!IJ

2. G'\U!DUULL i1>(8ukI,L([;'Lb l'P6I5"J!D

<DIB'W6\>u51@>~<Bu!dL<B1b ~6ID!')

@w(!:p6ID!')u516\> (g!I>ITW~ !'1)(8uLj LD6ifurL6UW u51ffi6ljw (g6lJffiLDITffi

(;;)8'W6\>UL(8 (g!I>ITW 6T@frU6IDU ~6ifurLIT 1i;~ffi1!'){9J. L516iIT6lJ~6lJ6!IT6lJ!b6ID!')tF

(;;)8'W6lJ!'1)IT6\>@!E!'1) (g!I>ITW 6T@frULj 8'1i;@ &i6IDLIi;ffi1!'){9J. (1) (g!I>ITW (;;)!'1)IT!bIDJ

6)!bu(8~!'1) (!:pL!j-WIT!'1)~uS1~6IT6rf J;9J6ifur@uS1frffi6ID6rf(live attenuated
vaccine)1i; (;;)ffiIT(8UU!'1)6iIT l:!:P6UW (2) (;;)8'W6\>UL (!:pL!j-WIT!'1) ~6\>6U{9J

~u51!J!b!') (g!I>ITW!'1)(8Ukj,L(8 (;;)UIT~Lffi6IT (;;)ffiIT(8uU!'1)61ITl:!:P6UW (3) !I>tFo!fuJ6UIT
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!D~8T(Toxoid) (4) ITc$ITLoL516iIT61IT~1@.6T61IT.6]" ~CBU!d,LCB QUIT(56Yr

(5) :L6YrL51Lbu 6T~i'rQUIT(56Yr (internal image antibody) (6) QUU6!5)LCB

~CBU!d,LCB QUIT(56Yr (7) 1@.6T61IT.6]"~CBU!d,LCB QUIT(56Yr ~ffi1W61J£D6!5)JDffi

Qc$ITCBuu~61IT e!P6\JLb.

~.!JjITLi.J~ GI~IT!b6!5)JD 6)"!buCB~~ (pl!)-WIT~ :LuS1Q:56IT6IT ~CBUkJ,LCB

GlUITQ:56IT

@61J£D6!5)JDffi Qc$ITCBUU~6iITIT6U LD(5Ib§.]61J ~01@)01c$6Yr 6]"£DULIT~

u51c$ffi @)6!5)JD!:5~ (g.!JjITWIb (g~IT£DJDLb 6]"£DUL6\JITLb. @§.] ~!:5~!:5~ @LIb~£D@)1b

~@)!:5~ ~(g~ (g.!Jj!)"Ib~6U ,r:5J6!5)6\J ,r:5J£D@)Lo ~IT§.]ffic$6Yr 8'ITi'r!:5~ 6T~i'ruy

8'ffi~6!5)w Qc$IT(8uu(g~ITCB, Q8'6U61Jt§! c$ITuYIb ~ JD6!5)6iITLLJLbi1!mffi@)61S1ffi@)Lb.

CDl8'UJ6\>UL(!J>I!)-UJIT~6\>6\J~ ~u5I!)"!i>JD ~.!JjITW~ ~CBu!::!i-CB CDlUITQ:56ITc$6Tr

@ 6!5) 61J (g !D ITW Ib CDI~ IT£D6!5) JD 6]" £D U CBIb ~ IT~ ~ CBU U IT£DJD 6!5) 6\J

~c;mCBuc;m@Lb. CDluIT§.]61JITc$ 6T~i'rUCDlUITQ:5Lc$6Yr ~Q:561JIT@)Lb. ~6iITIT6U

CDl8'6U61Jt§! c$ITuYIb ~JD6!5)6iIT i1!mffi@)61S1ffic$IT§.].

GlUJDUULL ~CBUkJ,LCB GlUITQ:56ITB>6IT

@6\J61J6!5) c$1b ~ CB U Y (y> 6!5) JD uS16U, 6]" £D c$ 6iIT (g 61J 6T ~ i'rQUIT Q:5 6Yr

:LQ:561JITffi1LLJ6Yr6IT e Q:5 61S)6\Jrf.J@) ~6U6\J§.] LD6crfl~6crfl6U @Q:5!:5§.] 6T~i'r

QUITQ:56Yrc$6Yr 6T(Bffic$uUL(B, 8T1b~c$rflffic$uULCB (g~6!5)61Juu(BU61JQ5ffi@)ffi

CDlc$ITCBffic$UUCB ffi1JD§.].

CDl8'UJ6\>u51@)~CBUkJ,LCBLb (p6l!)!DuS1ffu ~U~UJITB>uuCB~~uuCBLb

~CBukJ,LCBLo GlUITQ:5LB>6IT

GUJ!)UULL !f>(BUkJ,L(B GUfT(!!)6YTa;6YT

UfTB;U.rflUJ (g)J5fTLiJit G.!1)fT.IT>J]516i.J SLU(gUJfTa;u u(BU6!5)6lJ

6I!)6lJ!)"Giu ~.!JjITliJc$6Yf1ffu ~u~UJITc$uuCB~~

315 316

I\oILLL6!IT6!U LDJDIDJLD)J5/FB'I5U6\JfT )J5/FBT !f>6!5)/Flb@j6fT @j)p)J56!5)!f>lb@!!>lb@j

lJj-urflUJIT GurflUJ6lJr'r lb@!!>B;@j

10 6lJLit.IT>@j

e lLP6!5)JD

6U)6lJ!)"6Tu!!>(BU!,j,L(B D'lUfT(fli6YT

(gUfT 6I5l(gUJfT (g)J5fTLiJ6J.IT>u(Bit!f>fT!f> 6lJfTLiJ 6lJiJiI
SLu.\l6YT6fT

r'r

LDLD6fo/ilJlf.16o6fo / (g)J5fTLiJ6J.IT>u(Bit!f>fT!f> (g!f>fTgwB;@j£W e !f>L6!5)6lJ
Gu6i.J6\JIT SLu516YT6fT

@61furWJillr'r

LD(5/F6TT §I"!)"LD (g)J5fTLiJ6J.IT>u(Bit!f>fT!f> (g.!1)fTgwB;@j£W Uit6lJLit.IT>@j
SLu516YT6fT

e lLP6!5)JD

@61furWJillr'r

GU6!5)LIJj-6fo B SLu.\l!)".IT>JD !;9J6GiITLDLD .!1)6!5)/FB;@j6fT 3 &-I6fT61.J Bin.IDJ

UfTB;U.rflUJfT6tlItXiT

.!1)(BUk!,L(B GUfT6YT 6lJ6!5)lb
Glo!f§l!lUJ 6lJiJiI @6!5)LG6lJ6YfI

61DLUfTLiJ(B (TAB) SLu.\lo-.IT> JD !;9J6GiITLDLD (g.!1)fTgwB;@j £W @o-6GiIT(B (g6lJ6!5)6fT

a;fT6\J!)"fT SLu.\lo-.IT>JD !;9J6GiITLDLD (g.!1)fTgwB;@j £W 6 LDfT.!1)rfulb6fT

t.S1(g6fTB;
SLu.\lo-.IT>JD !;9J6GiITLDLD (g.!1)fTgwB;@j £W (y)tXiT IDJ=8'1lb6YT

0.5 u5L6I5l

(1 6lJfTO- @6!5)L

G6lJ6YfI)

t.S1.8'1.. SLu.\l6YT6fT
(g.!1)fTgwB;@j6YT t.S1 JD!I>!f> e

6lJfT!)"it6i.J

IJj-UrflUJfT lJj-urflUJfT )J56-BT .!1)6!5)/FB;@j6YT/ 10,000 100,000

6Tr'rGUfT6YT @o-it.!1)it \H,615fIL(8lb6YT

.IT>@j6YT

GLLL6!IT6fo QLL6!IT6fo !f>6!5)/FB;@j6fT 250 \H,615fILlb6YT
. 6Tr'r <Diurr6YT

lbB;@j6lJfT6!IT @LD6i GUr'r@96fo .!1)6!5)/FB;@j6fT 1.5 5 -7 )J5fTLlb6Yfl6i.J
(GUr'r@8'16fo) 6Tr'rGUfT6YT

@6!5)LG6lJ6YfI

UfTL(8615l/FLD UfTL(B6I5l8'ib .!1)6!5)/F &-I6i.J60

6Tr'rUGUfT6YT @o-it.!1)LD

(g!J"t.S16fo LD615fI.!1)615fItXiT(g!J"t.S16fo .!1)6!5)/FB;@j6fT @!J"6GiIT(8 (g6lJ6!5)6fT
6Tr'rGUfT6YT

GU6!5)LIJj-6fo B G6!5)LlJj-6Tu .!1)6!5)/Flb@j6TT @!J"doT(8 (g6lJ6!5)6fT

6T@r'r GUfT(fl)6YT

t88'16i.J6fo
.!1)6!5)/Flb@j6TT

6TffiJr'rGUfT(fli6TT

(g6lJrflG/F6i.J60fT u5)6!5)lb 6T r'r/FB;

(g8'fT6foLr'r I!-I,LLUULL =tiSr'r .!1)6!5)/Flb@j6YT

6T(gUfT60fT 6!5)6lJ!J"6fo (g)J5fTLiJ(g.!1)!I)J .!1)6!5)/FB;@j6fT

lbfT60it6i.J

SL6YT6fT6lJrfltXiT =tiSr'r
.



~!Brni.J ~(BUkJ,L(B Gi1UIT@LB>6IT(vaccines)

@6ID6lJffi6Yr ~!fJlTliJ!f> COI~rT!D6ID!D6) !Du(B!f>~ (pI1J-WrT~ m u5I@6YrGYT

@J61fuT@u5IITffi6Yr ~6U6\)~ COIa:W6UUL (PI1J-WrT~ ~6U6\)~ m u5I!J!D!D

@J61fuT@u5Irflffi6Yr ~6U6\)~ @J61fuT@u5IITffi6Yfl6U @(!5J:5~ 6T(Bli;ffiUULL

COIU rT(!56Yrffi6Yr ~ (5 Lb. @6ID6lJffi6IDGYT ~!fJ rTW 6T@ITULj8: a: 1i;@6IDw!f>

§IT61fuT(B6lJ~!D(5 m u~WrT ffiUU(B!f>~&l !DrTITffi6Yr.

COI6lJ6l.J~6lJg)J 6ill~LDrT61IT ~!fJrTW 6T@ITkJ,L(B COIUrT(!56Yrffi6Yrm 6YrGYT61IT.

(p6iIT UrTIT!f>~UI1J- ~6ID6lJffi6Yr ~!fJrTW!f> COI~rT!D6ID!D 6)!Du(B!f>~ (PI1J-WrT~

m u5I(!56YrGYT @J61fuT@u5IITffi6Yr, COIa:W6U UL (PI1J-WrT~ ~6U6\)~ m u5I!J!D!D

~!fJrTw!f> ~CBuLj COIurT@6Yr, !fJ8:tF}6U6\)rT !fJ8:aT, ITffirTLbL5161IT6iITL1!!1.6T6iIT.6)

~(Bukj,LCB COIurT(!56Yr,COIa:WWUULL COIUU6IDL(Bffi6Yr, m 6YrL51Lbu 6T~ITCOIUrT(!56Yr

~6U6\)~ 1!!1.6T6iIT.6) ~CBUkj,L(B COIUrT(!56Yrffi6Yr ~(5Lb.

Gla:W6U UL(!:f>L!j-WIT~ ~6U6\)~ fLu5I!7!!>!D ~(BUkJ,L(B GlUIT@6IT

@J:5~ LDrT@rflWrT61IT ~(BUkj,L(B COIurT(!56Yrffi6IDGYT,@J61fuT@u5Irflffi6IDGYT

Gl6lJuuLb, UrTITLO6I516iIT, ~6UffiffirT6U, U"61ITrT6U, Lj!D ~~rT e6Yfl, U"LLrT

Lj(g!7rTuL51(gWrT6\)rTIi;(gLrT6iIT ey:>6\)Lb m uSl!J!D!D ~(BUkj,L(B COIUrT(!5Lffieli;(5

£~li;ffi61fuTL m ~rT!761HITrfuffi6IDGYTIi; ffin.!D6\)rTLb.6IDLUrTWL ffirTw8:a:WIi;(5 TAB

6T@ITUkj,LCB QUrT(!56Yr (gUrT6I51(gWrT6ill!D(5 a:rT6U1i; 6T@ITUkj,L(B COIurT(!56Yr

~(5Lb.

fLu5I!7!!>!D ~ (BuLju GlUrT Q:56ITB>61fI6iIT ~@J8in.6\)LD!!>!D ~6iIT 61!)LDB>6IT

~ (5!J5lUL51LL ~!fJrTW 6T@ITULj8: a:1i;@ (56ID!DJ:5~ ffirT6\)rfuffieli;(5 LOL(B(gLO

J.Bl!D(5Lb.

2. ~1i;(56illIi;(5Lb ~(BuLju COIurT(!56Yr w61fuT(BLb ~!J~6lJ61fuT(BLb.

~!BITIiI$t GI~IT!!>6ID!D 6)!!>u(B$t~ (!:f>L!j-WIT~ fLu5I@6IT6TT ~(BUkJ,L(B

Gi1UIT@LB>6IT

@6ID6lJffi6Yr 61\"rflw!f> ~6iIT6IDLO6IDW @)9J:5~ @J61fuT@u5IITffi6Yr. @6ID6lJ

~!fJrTw!f> COI~rT!D6ID!D6)!DuCB!f>~rT~. ~61ITrT6U (g!fJrrw 6T@ITULj8: a:1i;@6IDw!f>

§IT 61fuT(B Lb. ~ 6iIT I1J- §l6iIT ffi 6ID GYT Ii; COI ffi rT 61fuT L 6ID 6lJ . @6ID6lJffi6Yr

61\"rflw!f>~6!IT6IDLO6IDW @)9li;ffi £~li;ffi61fuTL 6lJ!:§1ffi6IDGYTU L516!ITu!D!DrT6\)rTLb.

@J61fuT@u5IITffieli;(5 m u(gWrTffiLb @6U6\)rT~ eLbLj61ITITffi6Yfl6U ~6ID6lJffi6IDGYTIi;

ffiLJ:5~ 6lJ!J8: COIa:w6lJ~, @(!5Lbu!f> ~(!5Lbu ~6ID6lJffi 6IDGYT Gla:W!D6IDffi

(P6ID !Du5I6U 6lJGYT!J8: COIa:w6lJ~, u51ffi6l.jLb m WITJ:5~ Gl6lJUU J.Bl6ID6\)u5I6U

~6ID6lJ ffi 6IDGYT 6lJGYTITGlu ~ ~6ID 6lJffi 6ID GYTIi; (5 6ID !DJ:5~ COIa: W 6U UrT (B6Yr GYT

~6!IT11J- COIa:ul1J-li;(5L6!IT (ga:IT !f>~ 6lJGYTITUU~ ~6ID6lJffi6IDGYT Ii; ffirTW6ill(B ~6U,

z s u, vAA u e eA Aas u eLw cg (stores) 6ID6lJUU~6!ITey:>6\)Lb
@6l.J6lJ6IDffi (g!fJrT w!f> ~ (Bu kj,L (B COIu rT(!5 L ffi 6Yr ~ WrTrflli; ffi U U (B&l6!IT !D 61IT .

6TWLbLjg)JIi;&l(g!fJrTwli;(5(tuberculosis) m u(gWrT&luu~ BCG (UrTtF}6U6\)W
ffirT6UCOILOLCOIffirfl6!IT) ~(5Lb.
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L51~~ ~(BUkJ,L(B GlUIT@6IT

@J:5~!f> ~(BUkJ,L(BU COIurT(!56Yr 6IDLOIi;(gffirTUrTIi;l!!1rflwLb (gUrT61\"6n516!IT

e(!5 tF}!J5lw tF}!D!J5l61IT!f>@6U (strain) @(!5J:5~ m (!56lJrTIi;ffiUULL~. (g!fJrTW

GI~rT!D6ID!D @)9Ii;~Lb ~6!IT6IDLO6IDW (attenuated) ~~ ~6IDL6lJ~!D(5 239

~ L 6ID 6lJ COI~ rTLIT J:5 ~ &l6Yfla: 6ID!J 6!IT 6ID U 6U COIu rTL L (g!7 rT ~ ffi rTrfl6U 18

6lJ(!5Lrfuffi6YrffiL!f>~UUL(B (passage) m (!56lJrTIi;ffiUULL~. ~(Bukj,tF}
COIffirT(B!f>~~Lb @J:5~ @J61fuT@u5IITffi6Yr m L6I516U 6T6U6\)rT @Lrfuffieli;(5Lb

u!J6ill COIu(!5~&l6!IT!D61IT. ~6ID6lJffi6Yr tF}g)J tF}g)J ffiLl1J-ffi6Yr ffin.L m 61fuTLrTIi;(5Lb.

e(!5 tF}6\) 6lJrT!Jrfuffi6Yfl6U ~6ID6lJ COIU(!5~~6U J.Bl6!ITg)J 6ill(B&l!D~' ~61ITrT6U

~ 6ID6lJffi6Yr m u5I~!J rT(B @aTli;ffi6Yfl6U U 6\) !fJ rTL ffie Ii; (5 L516ID)9!f>~ Ii;

COIffirT61fuT11J-(!51i; &l6!IT!D61IT . ~6ID6lJffi 6Yr m 61fuTL rTIi; (5 Lb (g!fJ rTWU Lj 61fuTffi 6Yr

u!J 6l.j6lJ@6U6ID6\). LOrT!DrTffi ~6ID 6lJffi 6Yr LO6ID!DJ:5~ 6ill(B &l6!IT!D61IT. @J:5 ~

~rT61ITrTffi(g6lJ LO6ID!Dll..jLbCOI~rT!D!DrT61IT~ (g!fJrTw!f> ~CBuurT !D!D6ID6\)ll..jLb,!fJrTLu(BLb

~~ffin.ITm 61HITIT6ID6lJll..jLb §IT 61fuT(BLb.

~!B1T1iI GI~IT!!>!DIT fLuS1@6IT6TT ~(BUkJ,L(B GlulT@61fI6iIT ~@J8in.6\)r5JB>6IT

1. (g!fJ rTw!f> ~ (Bu U rT!D!D6U U 6\) 6lJ (!5L rfu ffie Ii; (5' J.Bl6ID 6\) J.Bl!D &l!D ~.
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TAB 6T~I'rUkJ,L(BU GlUIT@6IT

TAB 6T@ITUkj,L(B COIurT(!56Yr e(!5 u516U6I51 6I51LLrfl6U (1 ml) m u5I!J!D!D

1 0 0 0 u516U6151W 6!IT ~ rT6l.J(g LOrTCOI61IT6U 6\) rT 6IDL L51, 7 5 0 u516U6151W 6!IT

a: rT6U (g LOrTGI 61IT6U 6\) rT U rT!J rT6ID L 000 L51 A LO!D g)J Lb a: rT. U rT!J 6ID L 000 L51 -B

ffirT61HITuu(BLb. @6ID6lJffi6Yr 50-60°C 6U @5(gL!D!DuuL(B COIffirT6U6\)UULCB

0.5% U"61ITrT6I516U@Luu(B!f>~UUL(B6YrGYT~. @J:5~ 6T@I'rUkj,L(B COIurT(!56Yr

0.5 u51.6151 (g~rT WIi;(51i; £(g)9 @!J 61fuTCB ~GYT6l.j ffin.g)Jffi6Yfl6U 4- 6 6lJrT!J

@6IDL COI6lJ6YfIu5I6U ~ !JU U CB &l!D~ . @J:5@WrT6ill6U a: rT6U (g LOrTCOI61IT6U 6\) rT

UrT!J6IDLL51-B (g!fJrTw!f>COI~rT!!>g)J ~@ffiLOrT ffili; ffirT61HITUULrT~~rr6U 6T@ITkj,LCB

COIU rT(!5 6Yr a: rT.6ID L L51ll..j Lb, a: rT . U rT!J rT6ID L L51 - ALb COIffi rT61fuT L ~ rTiii LO L CB Lb

~WrTrflli;ffiUU(B&l!D~'

fLuS1!7!!>!D ~(BuLju Gi1ulT@6ITB>61fI6iIT ~@J8in.6\)W :

@6ID6lJffi6Yr m u5I(!56YrGYT @J61fuT@uSlrflwrTffi LOrT!!51 ~@ffi (g!fJrTw!f>

COI~rT!Dg)J!f> @!D6!IT m 6IDLW~rTW LOrT!DrTLO6U@(!5UU~rT6U @~ u51ffi6l.jLb

UrT~ffirTUUrT61IT ~rT(5Lb.



2. mm.$@)6illULJ ~(BU!d,L..(B GtLJITQ96Yr(Booster) ~!JULJL (g6lJ61RITLq.w~Gb6m6\).

LJIT~B>rfuB>6IT

@6m6lJ0$6Yr 6lflflw @61RIT@lIlillrTo$6ITlTo$ LDITIDJ6lJ~JD@) 6lJlTwuLJ6Yr6IT~.

~uS1!JJD!D LDJDIDJLb ~1illQ96Yr6IT 6T~rTU!d,L..(B GtLJITQ96Yro$~.$@) @6mL(gW

eQ9 eJD!DITW~

!!)Bo6l6\)6\)1T !!>BoB"r(Toxoid)

!B80BTU GtLJrrQ96Yro$6Yr LJlTrTLD6\5)WL6IIT (gB'rT.$o$uLJ(BLb (gLJIT~ ~6m6lJ

!B80BT!t ~6lIT6mLD6mW @19!f>~ !B80BT!t ~6lIT6mLDIillGb6\)1T !B80B'1T0$ LDITIDJIf,1!D~.

Gt L L..L 6OT6iu LDJDIDJLb Lq.U ~IfIW IT !B 80§1Gb 6\) IT !B 80BT.$ 0$ 6Yr

(g!BITLi.J~(Bu!::J,l..(BLb GtuITQ961T1T0$ Gt~ITLrT!f>~ ~LJ(glllTo$U LJ(B!t~ULJ(B1f,161IT!D6OT.

JBl6!O6I!T61SI6i> Ga;IT6Yr6YT a6lJ6n-l'Iq.W61f>6lJ

1 (gJ!jITWI1;~ffiu!d.L.ffi GUIT@)6Yr/r,6Yr(gJ!jITwl1;G~ITJD!!5161>@@)!i5~ lD6trl'I~r'ra;6!O6YT1i.

/r,ITIi.a; ~u(gwIT/r,Uuffil1;~u ufficf.lJ!>~.

~u51@)6Yr6YTlDJDWW ~u51rf161>6I>rr~(gJ!jITwl1;~ffiu!d.L.ffi GUIT@)6Yr/r,6Yr ~6Oirrffi.

@!J6Oirrtq-~w ~@J8in.6I>rfu/r,@9w UrT~/r,rfu/r,@9w ~6Oirrffi.

2.
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U6IrnT40$6Yr u51!JJDJ!> (g6lJ/r,lDJDJ!> u51@)6Yr6YT

GUIT@)6Yr 61frfIWlDJDJ!> (gJ!jrnu

Qurr@)6Yr

(gJ!jITwl1; ffiuUITJDJ!>6I> U6I>lDIT6I!T u6I>6If6I!TQP6Yr6YT.

(g6!O6lJ1i.(!5 6)"JDJ!>. (g6lJu5l6l>6l>rr

sUl6!O6I!T/r,@9w

!B1/r,W6l>rrw.

6!O6IrnT\H.li.cf.I/r,6Yr (g6!O6lJuuffiw. (g6!O61.LLuT@J-

urr/r,rrU4 UIT /r,ITU46YT6YT. 6!OLlDlTUL.JW

uli./r, sUl6!O6YT6l.j/r,6Yr (!56!O!D!i56lJrT /r,@9/r,(!5

@6I>6I>rTlD6I> um'r 11;1i. @ urr/r,rruuIT6I!T

G/r,IT6tfurLIT6I> 61>61>.

u!J6I> @61>6!06I> U!J6lJlD



I u@)!!>l 6 I

~i>~UJrrUJili 10

tBJ6niIT~uS'Irflc$61f16iIT LD!)"t5IUJ6\>

DNAGill6&r ~tq-UU6IDL ffiIT!J6tJlf)6ID8'lJ.jt.D~~6&r ~6IDwuyt.D ~~6&r

ffiIT!Jr5.Jffi(5t.D lP~6\516U 1953@6U ffi6lfuTLJDl!i5~6Ur'r 6UITL6ru6&r wJDWt.D ffilrflffi

~6Ur'r. DNAGill6U ~tq-UU6IDL ffiIT!J 6Urf]6ID8' 86u<D\6UIT6&rWt.D,Y!J~~@6U

:LGYr6IT ~u51cg6!5TIT ~u516\)r5.Jffi6rf)6&r 6Urfl6ID8'6IDW 6T6u6UITW @)JDlffiffil!D~
6r6&ru~ ~CB~~ u~~ ~6lfuTCBffi(5ffi@)t.DyrflWITW6U@<5!i5~~. 8<5

~u51cg6!5TIT ~u516\)~6ID~~ @)JDlffiffi 6r ~~6ID6!5T !£l\H.ffi6rf)cgwIT6IDLCBffiGYr cg~6ID6U

6r6&ru~ ~IT6&r cgffiGYrGill.

@!J6lfuTLIT6U~ cgU6fu

C Au G

G

uuu I ucu I UAU I UGUPhe,. , Tyr; Cys
UUC ' UCC ' UAC . UGC

UUA Leu I UCA Ser I UAA Stop I UGA Stop
UUG , UCG ,UAG Stop i UGG Trp

CUU CCU
I

CAU.
I

. CGCU
. HiS

CUC. CCC Pro iCAC ,CGC Arg
C

.
U

..
A

Leu. ,
GACCA .

\

CAA ,CGIn
CUG CCG CAG I CGG

;

AUU , ACU AAU ,AGU
A

.

UC TIe '
I

ACC AAC Asn . AGC Ser
Thr

AUA , ACA AAA AGA
. , Lys Arg

AUG Met iACG AACJ AGG

GUU GCU GAU ' GGU

GUC GCC IGAC Asp' GGC
GlJ+A Val GCA Ala "IGAA I GGA Gly
GUG GCG iGAG Glu .GGG

U
C
A
G

U

.~
] C

e9

'0
I:6\.
§)

U
C
A
G

i6b
G5
t::

8. .~
.~ ]

U "~ e9
C
A
G

A

U
C
A
G

ULt.D 10-1 RNAGill6&r :LGYr6IT 64 cgffiITL6&rffi6ID6ITffi QffiIT6lfuTL~

mRNAGill6&r :LGYr6IT cgffiITL6&rffiGYr 5'-->3' 6r6&rW 6r~~uuCBffil!D~'
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LD!)LJeS cgffiITI!!-6UT.,!}.jI!!-UU6t\)L .,!}.j6U@) 51Q5 ~u51cg61ITIT ~u516Uit6t\)!beS

@)!J5luiSlCBtb ffiIT!)ffi.Jffi6IT,cgffiITL6UT 6T6UTW ~6t\)!:geSffiuuCBffil!Dl9J. @19J LD!)LJeS

cgffiITUmf16UT t.!:P!b6UT6t\)LD.,!}.j6UffiIT@)tb.mRNA6))16b ffiIT6tmTuuCBtb. 516iJQ6lJ1TQ5

$1 \H,eS6YflcgWIT6t\)u:" U ITffi<.P tb, A, G, C, U 6T 6UT!D 51 Q5 ffiIT!)it@6t\)61IT eS

Q ffi IT6!fur L I9J . 51 6iJ Q 61.1ITQ5 cg ffi ITL WJ tb , !b 6Ofl it !b 6Ofl W IT61IT

$1 \H,eS6YflcgWIT6t\) L L.I!!-6t\) 61IT Q U ,m !J5lQ5!B !b IT6b , )I>IT6UT@) Q 61.16iJ cg61.1WJ

cgffiITL6UTffi6IT LDL.CBcgLD @Q5eS@)tb. @19J LJ!)!b it@6b ffiIT6tmTU U CBtb 20

~u51cg 61ITIT ~u516Uffi.Jffi@)eS@) cgUITI9JLDIT61IT!bITffiIT19J.

516iJQ6lJ1TQ5 cgffiITL6OflWtb, @!)6!furCB $1\H,eS6YflcgLIT6t\)LL. @Q3!B!bIT6b.

~!bIT!)6tmTtb UG, AC, GC QLDITit!b@6b 16 cgffiITL6UTfficg6ff @Q3eS@)tb.

~uul!!-uS1Q3uiSI WJtb ~6t\)61.1 20 ~u51cg61ITIT ~u516Uffi.Jffi@)eS@) cgUITI9JLDIT61IT!bITffi

@Q5eS ffi ITI9J . 51 6iJ Q 61.1ITQ3 cg ffi ITL WJ tb, 3 $1 \H,eS 6Yfl cg W IT6t\) L L. CB ffi 6t\) 6ff

Qu,m!J5lQ3!B!bIT6b. 4 x 4 x 4 =64 8'ITit@WLDIT61IT cgffiITL6UTffi6IT ~Q36lJ1T@)tb,

@6t\)61.1 20 ~u51cg61ITIT ~u516Uffi.Jffi@)eS@) cgUITI9JLDIT61IT!bITffi@Q3eS@)tb. LD!)LJ

cgffiITLIT61IT19J(Genetic code) ey:>6UTWJ cgffiITL.ffi6t\)6ff (triplet code)
Q ffi IT6!fur L !b IT@)tb. @!B!b ey:>6UTWJ cgffi ITL. ffi 6Yfl6b ~ 6IT6ff ey:>6UTWJ

$1\H,eS6YflcgWIT6t\)LL.ffi6IT LJ!)!b it@ 6b ~6IT6ff 51Q5 ~u51cg 61ITIT ~u516Uit6t\)!b

$1r'r6tmTuS1eS@)tb.

19606U cgffiITL6UTffi6t\) 6ff t.!:P!b6\5l6b ffi6!fur1!!-!J5l!Bif>6lJr'rffi6IT LDITr'r~6U,

$1!)6UTQUr'reS, Q~w6UTrfl8:LDit!bW, iSl6\5lu 6DLr'r LD,mWJtb ~r'rcgffiIT6))1!Bit

@)!)IT61ITIT ~6lJr'r. RNA 6lJ1!!-6))16U ~6IT6ff LD!)LJeScgffiIT6t\)L (Genetic code)

cg LDcg 6U ~ 6IT 6ff ~ L. L 61.16t\) 6tmT uS16b BTQ3 eS ffi LDITffi eS ffi IT6tmT 6U ITtb .
QffiITCBeSffiUUL.CB6IT6ff .,!}.jLL6lJ6t\)61ITuS16t\)61IT(chart) ~!)ITW!B!bIT6U, 516iJQ6lJ1TQ3

~u51cg61ITIT ~u516Uit@,m@)tb, 6 cgffiITLIT6UTffi6IT 6lJ6t\)!) ~6IT6ff19J Q!brflll..jtb.

@!b6t\)61ITcgw cgffiITL l!2Q~61IT!)6ffi1 (Code degeneracy) 6T6UTUITr'rffi6IT.

. UGA, UAG LD,mWJtbUAA. ~ffilw ey:>6UTWJcgffiITL6UTffi6ITQLDIT~
QUWr'r it!b6t\)6U t.!:P1!!-6l.jeS@) QffiIT 6!furCB 6lJQ36lJ@6b FFCBuCB6lJif>1T6U ~6t\)61.1

t.!:P1!!-6l.j cgffiITL6UTffi6IT (stop codon) ~6b6U19J ~r'r it!bLD,m!D cgffiITL6UTffi6IT

(nonsense codons) 6T6UTWJ ~6t\)!:geSffiuuCBffil6UT!D61IT. LD,m!D 61 a:ffiITL6UTffi6IT

~r'rit!bt.!:P6IT6ff a:ffiITL6UTffi6IT ~@)tb. (Sense codon) U6U a:ffiITL6UTffi6IT,

ey:>6lIT!DIT6lJ19J$16t\)6UuS16U (position) LDITWJuCBtb. ~!bIT!)6tmTtb GCD, GCC,
GCA, GCG. @6lJ,m!J5l6b GC 6T61IT ~!)tbULDIT@)tb a:ffiITL6lITffi6IT ~6t\)61IT itl9Jtb

~6U6Ofl6UT (alanine) 6T6UTWJtb ~u51a:61ITIT ~u516Uit@6t\)61IT @)!J5leS@)tb.

QLDIT~ QuWr'rit!b6\5l6UT (translation) a:UITI9J mRNA6))16U ~6IT6ff

a:ffiITL6lITffi6IT LD,mWJtb tRNAuS16b ~6IT6ff ~6UT1!!- a:ffiITL6lITffi6IT 516lIT!DITffi

@6t\)6tmT!B19J Q8'w6buCBtb. t.!:P!b6b @!)6!furCB ffiIT!)ffi.Jffi6IT,6lJITL6I\J6lIT, ffilrfleSffil6UT
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6))1@ffi6ITUI!!- Q8'w6buCBtb. ~if>IT6lJ19J A-U6l.jLWJtb, C-G6l.jLWJtb @6t\)6tmTlI..jtb.

ey:>6lIT!D61.1I9J ffiIT!)tb LDITWJtb !b 6UT6t\)LD ~ 6t\)L W19J. @19J<Z6U 61.1ITLJ6U

~uIT@6ffi16iu (Wobble hypothesis) 6T61ITuuCBtb.

516iJQ6lJ1TQ3 a:ffiITL6OflWtb, $1\H,eS6l'I5lcgwIT6t\)LCBffi6Yfl6lIT 6lJrfl6t\)8', <.Pif>6b

$16t\)6U ~!)tbu a:ffiITL6lIT $1r'r6tmTuS1it!b 6lJ6!fur6tmTtb @Q3eS@)tb. ~!)tbu

a:ffiITL6UTAU? ~@)tb. 8']6U 8'LDWffi.Jffi6Yfl6bGUU, DUG, ~!)tbu a:ffiITL61ITITffi
Q8'w6buCBtb. ey:>6UTWJa:ffiITL6lITffi6IT, UAA, UAG, UGA ~ffilw6t\)61.1 6T!B!b

51Q5 ~u51a:61ITIT~u516Uit6t\)!bll..jtb$1r'r6tmTuS1eSffiITI9J.@6t\)61.1\H,a:ffirfla:WITLCBffi6IT,

LJa:!) ITcgffirfIa:WITL CBffi 6Yf16b LJ!) !b 8: a: 8' r'reS 6t\) ffi uS16U <.P I!!-6l.j $16t\) 6U 6t\) W

~6tmTr'ritl9Jtb. @6t\)61.1t.!:P1!!-6l.j$16t\)6U a:ffiITL6lITffi6IT (Stopcodon)6T61ITuuCBtb,

.,!}.j6b6U19J~r'rit!bLD,m!D a:ffiITL6lITffi6IT (nonsense co dons) 6T61IT6l.jtb

.,!}.j6t\)!:geSffiuuCBtb. LD!)LJeS a:ffiITLIT61ITI9J (gene code) 6T6b6UIT6lJ,mWJeS@)tb

QUIT I9J61.1IT61ITI9J 6T 6lITWJ )I>tbu UULL 19J. .,!}.j!bIT6lJ19J 51Q3 a: ffiITL6UT 51Q3

.,!}.ju51a: 61ITIT ~ u516Uit 6t\) !b eS @)!J5luu I9J 6T 6b 6U IT ~ uS1rfl61ITffi.Jffi @) eS@)tb

QUIT Q5!B19J tb 6T 6UTID1 )I>tb U U U L.L 19J. ~ 61ITIT6b LD!)LJeS a: ffi ITL IT61ITI9J

6T6b6UIT6lJ,mWJeS@)tb QUIT 19J6lJ1T61ITI9J ~6b6U (N ot Universal) 6T6lITWJtb,

~@6b 8']6U 6))1@6))16UeS@)ffi@)tb ~6IT6ff61IT 6T6lITWJtb .,!}.j!J5lWUUL(86IT6ffI9J.

t.!:P1!!-6l.j$16t\)6U a:ffiITL6lITffi6Yfl6b !bIT6lIT (termination codon) a:6lJ WJuITCB

ffiIT6tmTuuCB tb. 8']6U6lJ ,m!J5l6U, 51Q5 ~r'r it!b t.!:P6IT6ff a: ffiITL 6UT, LD,mQ!DIT Q3

a: ffi ITL WJ eS @) LDIT,m !D ITffi ~ 6t\) LDlI..jtb . @ 6iJ 61.16t\) ffi W IT61IT a: ffi ITL 6UT

6t\)LDLa:LIT ffiIT6UTl!!-rflWITfi16UTffi6Yfl6b ffiIT6tmTuuCBtb LJa:!)ITL.a:LITa:8'IT6lJ1TeSffi6Yfl6b

ffiIT6tmTuuCBtb 8']6U ~LffiQ3 fi16UTffi6YflWtb, UITeSl!2rf1WIT6))16lITDNA6))1~tb,

@6iJ6lJ6t\)ffiWIT61IT (Non Universal codon) a:ffiITL6lIT ffiIT6tmTuuCBffil!Dl9J.

@I!2IT LDITW!!)(PID ~~6OT 6£l6t\)6rT~ffi<51D

6t\)~LI!!-!)~6lIT @6t\)6tmTULJffiffi@)6IT6ff @!)L6t\)L8: BT!:96b DNA

~6t\)LDULJ .,!}.j@ffiLDITffi<Z6lJ.c516t\)6Uit !b6UT6t\)LD6t\)W DNA ey:>6UeS Bin.WJeS@)

.,!}.j6YfleSffil!Dl9J. DNA ey:>6UeSBin.!J5l6b ffiIT6tmTuuCBtb 8']6U LDIT,m!Dffi.Jffi6IT,51Q3

Q 8' 6b 6\5l6lIT Q LDITit!b U 6!fur LJffi6Yf1~ tb 51 Q3 ffi.Jffil6t\)6tmT!Bif> LDIT,m!Dit 6t\)!b

~ 6!fur LIT eS@)tb. !b 6UT6t\) LD Qu ,m!D6t\) 61.1. 51 Q3 DNA ey:>6U eSBin.!J5l6UT,

.c51\H,eS6Yfla:WIT6t\)LLI!!- 6UT 6lJrfl6t\)8'uS16b 51Q5 LDITWJ!b6b ffiIT6tmTUUCBLDITuS16lIT

~tbLDITWJ!b6U, Qu,ma:!DITr'r DNA 6))16\5lQ3!B19J a:6lJWJUCBLDITuS16UT.,!}.j19J @l!2r'r

LDIT,m!Dtb 6T 61ITU U CBtb . @l!2r'r LDIT,m!D ffi.Jffi 6ff IT61.161IT, !b6t\) 6U t.!:P6t\) !DWITffi

ffiLit!buuCBtb 51Q5 LDIT,m!Dtb. @tbLDIT,m!Dtb DNA 6))16b ffiIT!)6lJrfl6t\)8'uS16U

6) ,muCBtb 51Q3 LDIT,m!DLDIT@)tb. @6!fur@uS1rf1ffi6Yfl6lIT uI!!-6lJ6ffr'r 8:8'] (evo Iu-
tion) LDIT,m!Dit@,m@)51Q3 t.!:PeSffilwffifT!)6tmTtb @l!2r'r LDIT,m!Dtb ~@)tb.
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e@ iL u51rfi61iT ~(] 61ITIT6IDL U 6T 61iTU ~ ' ~ ~ 61iT DNA 61S16\)

&1T6mITUUCBLD LDIJ"LJ80Gleow@WIT~LD. ~~61iT Gl6lJ61f1uLJfD~ (]~IT!DfDLD (Phe-

notype) 6T61iTU~ ~6iJ6l.Ju51rfiu5161ITIT6\) Gl6lJ61f1uuCB~~uuCBLD cF16\.) <'!plf,ffilw

U61fuTLJ&6TTIT~LD.@I.I!!ITLDIT!DfDLDIT61IT~e@ iLu51rfiu5161iT ~61ITITIf,&~@6ID61IT

LDIT!DfDlf, ffin,tq-w~. ~61ITIT6\) @LDLDIT!DfDLD LJfD~(]~IT!DfD~@6\)

Gl6lJ61f1uCB~~uuCB6lJ~ ~$~ @I.I!!IT LDIT!DfD~@61iT 6lJ6ID&6IDW eoITIT$~~.

@I.I!!IT LDIT!DfDrSJ&6Yr6T61iTU~ @I.I!!QIJ"61iTIDJ~61iTml806IDeowlT&(]6lJ1T ~6\)6\.)~

cF16\.) &1T1J"61mf1&6TTIT6\)!WI1f,~61S1If,&uCBu6ID6lJwlT &(]6lJ1T @@1f,&6\)ITLD. @I.I!!IT

LDIT!DfD~@6ID61IT (]~IT!D IDJ61S1If,~LD &ITIJ"61mf1&6Yr @I.I!!IT LDIT!DfDlf, &ITIJ"61mf1&6Yr

(u51\H,LLITGI§161iT (Mutagens) 6T61ITUUCBLD. ~61iTml806IDeowlT& 6)!DUCBLD @I.I!!IT

LDIT!DfD~@61iT ~ 6TT6l.J u51&If, ~ 6IDfD6l.J. @6ID6lJ 10-7 <.!p~ 6\) 10 -12/

~6ID6\)<'!p6ID fDlf,~ 6) !DUL6\)ITLD.

~ 61fuTL Uu(B LD @I.I!!IT LDIT!DfDrSJ& 6Yr u51& 6l.JLD ~ @& ~ 6TT61S16\)

!Jj6IDL Glu IDJLD. @6iJ6lJ6ID&WIT61IT LDIT!DfDrSJ&6Yr 4 6lJ6ID&u516\) DNA61S161iT
!EJ\H,If,61f1(]WIT6IDLL 6lJrfi6IDeou516\) &1T6mITUUCBLD.

iL6Yr6TT DUU, DUA ~& LDIT!DfDuuCB.$1fD~' mRNA 61S16\) iL6Yr6TT

Gleow@ LJIJ"~ (]eoITIf,6ID&If,&IT&, uw61iTuCB~~uuCB.$1fD~' @@6\) 6\51lJ.jcF161iT

6T 61iTffilfD ~ u51(] 61ITIT ~ u516\.)LD, t5) GI 61ITu516\) ~ 6\.)ml WJ If, ~ U@6\)1T&

iL61fuTLITIf,&UUCBLD (ULLD) t5)(]IJ"LD ~UL LDIT!DfD~@6\) e61iT(]fDlT ~~!D~LD

~@&LDIT&(]6lJ1T &lTlJ"rSJ&6Yr~6IDfD~(]~1T ~6\)6\.)~ ~@&LDIT~(]6\)1T !EJ&W.$1fD~'

~~61IT1T 6\) (] & ITL61iT&61f16\) LDIT!DfDLD 6) !DUL CB 6lJ1TcF1ut5) 61iT <'!p6IDfD6IDLD

LDIT!)5161S1CB.$1fD~. 6T6iJ6lJ1TfDlT& '&1f,&rSJ&6Yr 6) !DuCB ffil61iTfD61IT 6T61iTU6ID~U

Glu ITIDJ~~ LDIT!DfDrSJ & 6Yr 6lJ 6ID&UU CB~~ UU CB.$161iTfD61IT. @I.I!!IT

LDIT!D fD ~ ~ 6Yr6TT1Tffil, LDITIDJu L L U 61fuTLJ & 6ID 6TTU Glu IDJ ffil61iTfD iL u51rfi& 6Yr

LD\H,LL61iT &6Yr 6T 61ITUUCBLD

1!J-.6T6UT.6]".

A L5!615)6!!T6\) ~6\J6lrl'I6UT

~u5lcg6!!TfT ~u5l6\JLD ~61furLfT ~6\)

~
1. ~6IDfD~~6\) - e61iTIDJ ~6\)6\.)~ ~~!D~

6IDLLCB&6Yr ~6IDfD~6\).
(]LD!DULL !EJ\H,If,61f1(]wlT U

2. ffin,CB~6\) - e61iT IDJ ~6\)6\.)~ U6\) !EJ\H,If,61f1(]WfT6IDLLCB&6Yr (]eoIT~6\).

1
i51U!>IT LDfT J!>!!JLD

3.
(]6lJIDJULL u@6))CB - @6iJ6lJ6ID&u5)6\) LJ\H,rfi61iT, t5) rfiu51tq-WJIf,&1T&6l.JLD

u@6))CB GleowwuULCB6Yr6TT~. t5) 1J"u511!J-61iTu\H,rfiWJIf,&1T &6l.JLD LDlTfD6\)1TLD.

e~~ u@6))CB - u\H,rfi61iT - u\H,rfiWJIf,&1T &6l.JLD, t5) 1J"u51tq-61iT-
t5) 1J"u51tq-WJIf,&1T&6l.JLD u@6))CB GlB'WWUUL(B6Yr6TT61IT.

tq-.6T6UT.6]" ffifT!Ji1>i516\) LDfTJ!>!!JLD

4.

~I.I!!IT LDIT!i:>fD~~6iIT 6lJ6ID&&~1b ~~6iIT 61S16ID6TT6lJ&~1b

@I.I!!ITLDIT!DfDrSJ&6Yr1. LJ6Yr61f1@I.I!!ITLDIT!DfDLD 2. t5)(]IJ"LD~UL
LDIT!DfDLD (Frame shift mutation) 6T61ITUU(BLD.

LJ6Yr61f1 @I.I!!IT LDIT!DfDLD,e(]1J" e@ &1T1J"~@6ID61IT LDL(BLD ~1T1f,~LD.

~61ITIT6\) t5) (]IJ"LD ~UL LDIT!DfDLD 6T61iTU~ e61iT!)51!D~ (]LD!DULL

&lTlJ"uGlUIT@L&6ID6TT DNA 61S16\) LDIT!DIDJLD.LJ6Yr61f1 @l.I!!rTLDIT!DfDLD6T61iTU~,

&fTIJ"UGlUIT@6ID6TTU@6\)LDIT~~LD u@6))LCB @l.I!!rTLDIT!DfD~@6ID61IT(]WIT~6\)6\.)~

!EJ\H,If, 61f1(] W IT6IDL L LDIT!DfD~@6ID 61IT(] WIT GI & IT61fuTL ~ . @@6\) e@
&lTlJ"uGlUIT@6Yr LDIT!DGlfDlT@ &lTlJ"u QUIT@elf,~ U@6\)1T& LJ@w @L~@6\)

6ID6lJIf,&uu(B.$1 fD~ iL~1T1J"6mITLDIT& 3 &lTlJ"rSJ&6Yr GI&IT61fuTL e@ DNA
61S16\) AAA 6T61iTu~ AAT 6T61iTIDJ LDITIDJLD(]UIT~ mRNA (]&ITLml6\)

Al AI Ti
6Ul\!j,a=:16UT~u5lcg6!!TfT ~u5l6\Jtb

~ iL6!furLIT ~6\)

1.

ULLD 10-2

LJfD(]~IT!DfD LD\H,LL61iTL&6Yr: @6lJ!D!)5161iT Q6lJ61f1~ (]~IT!D fD~@6\)

~~IT6lJ~ ~6TT6l.J, ~6IDLDULJ, !EJfDLD @6lJ!D!)516\) LDIT!DfDLD.iL~ITIJ"6mITLD

~IT mlwrSJ&61f16\) !EJfDLDIT!DfDLD, L (]IJ"IT(]B'IT oOot5)6\)1T61S161iT.6lJ6ID6TT$~

cF1fD~'
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2. @ !Dut516ID6!IT ~6Oi:I'rUTffi@)tb tb\&j,LL6'OTI':"'lO6ir: ~61iTlO6Yf161iT

~6IDlDUt516u lDIT!D!Dtb 6)!DU(86U~IT6u 51<.5 ~u5lrfJ @!Duu~!D@)
lOIT!)6151ITlDITlO6\mtb.

3. ~u5lIT (g6U!@u5lw6u ~6u6\)~ ~IT61IT1wffi.Jffi1tb\&j,LL61iTLlO6ir: @6U!D!DIT6u

e(!5 @)!D1Ut51LL @!)8'ITW6!ITU <O)UIT(!56ID6TT ~(!56UITffilO @W6\)IT~.

4. ~(8uUIT!D!D6u tb\&j,LL61iTLlO6ir: ~u5lIT 6T!@rfJlO@5ffi@)(Antibiotic)

6T!@!)ITlO ~(8uUIT!D !D6ID6\)ffi <O)lOIT6Oi:I'r(8, ~6U!D!D161iT !!)(8(g6U

6U6TTITds!@(8tb.

5. 6U6ID!)W6ID!D <O)lOIT6Oi:I'rLtb\&j,L.L61iTLlO6ir : cFl6\) @'5)j?!B16ID6\)lO6Yf16ulDL(8tb

LJ!D~(g~IT!D!Dffi.JlO6ID6TT& lOITL(8tb. ~tb: ~!@lo ~uLJ @'5)j?!B16ID6\) (~6IDL

6U!)tbLJ tb\&j,LL61iTLlO6ir).,

u51\M,L L m LlO orA m 4!D i> G:~ ITJ!>!D 6U16ID6YT~lo 6Yr : uS!\M,L L 6!ITL ffi 6IT

u 6U cg 6lJ IDJ LJ J!J~ cg ~ IT!b J!J ffi.Jffi 1M 61T :,LIML W 1M 6lJ. @W!bIMffi8:

@5!:i?~IMG\)till6U :,L6IT61T !;!j.I6oirr@tillIT ffi6Yf16!IT LJJ!J~cg~IT!b J!JLD ~6llI!J ~

~6iITIMLD (wild type) LJJ!J~cg~IT!bJ!JLD 6T6iITIDJ QUWIT. Qj.I1&ffil6Yf1cgWITIML(B

LDIT!bJ!J~~6nTIT6U ~6iIT LDITIDJUIT(Bffi6IT 6.T!bUL(B ~6llI!J~ ~6iITIMLD LDIT!)51W

LJJ!J~ cg ~ IT !bJ!J~ 1M ~ LLI1M L W !;!j.I6oirr@tillIT ffi 6IT LD\M,L 6iIT L 6T 6iIT IDJ

~IMtR&ffiuU(BLD. ~6llI!J~ ~6!ITIMLDIMW LDIT!b!)51WIMLD&~LD LDIT!bJ!J~~!D~

(y:>6iITcg6nTIT&ffiI LDIT!b!DLD (forward mutations) 6T6iITIDJLD
LDIT!b!)51WIMLD&ffiUULLLJJ!J~cg~IT!bJ!J~~6U @(!5!t~ ~6llI!J~ ~6iITIMLD
LJJ!J~cg~IT!D!D LDIT!DJ!J~~!b~ L516iITcg6nTITffiffil LDIT!DJ!JLD6T6!ITIDJLD QUWIT.

lD!)t51W6u !B1LJ6151ITITlO6TTIT6u, !@I.!2ITlDIT!D!D~!@6!ITIT6u 6tlI6ID6TT6tlIffilOffi8in.llj-w

LJ!D~ (g~ IT!D!Dffi.JlO6ID6TT <O)6U6iJG:6UIDJ lDIT!@rfJWITlO <0)8'W6u u(8 ~~ @w§1Jtb.

lOIT!)U<O)UIT(!5LlO6rll61iT U!@6DL(8 !@I.!2ITlDIT!D!DlDIT6!IT~ mRNA 6tlI6u ~6ir6TT

(glOITL6ID6!IT lDIT!D~W6IDlDUU~IT6u @~ ~6U!DIT6!IT ~IT~~(!:p6ir6TT lDIT!D!Dtb

6T6!ITUU(8W. ~IT~~u516u6\)IT~ !@I.!2IT lDIT!D!Dtb (g6UIDJ e(!5 ~IT~~(!:p6ir6TT

G:lOITL6ID6!IT lDIT!D ~ ~IT ~~u516u6\)IT ~ (glOITL6!ITIT lo ~6IDlD&ffi1 !D~' @6iJ6UIT IDJ

~IT ~~ lD!D!D (g lo ITL 6ID6!IT mRN A (!:p61iT6!IT~ ITlo <O)uIDJtb (g U IT~ LJ!)~

(g8'IT&6IDlOWIT6!IT~ <O)8'W6\)!D!D~ITffi1!D~' e(!5 @6ID8'u5l6u6\)IT lDIT!D!Dtb (silent

mutations) (glOITL6ID6!IT lDlT!D~6!ITIT§1Jw ~(g~ ~u51(g6!ITIT ~u516\)~6ID~G:w

8TLt.q-ffilOITL(86U~IT6u LJ!)~~!@6u lDIT!D!Dtb 6)!DULIT~. (glOITL61IT161iT @ds~u

u6Oi:I'rLJ <o)~61IT1Ilj-& (glOITIlj-61iT!B16ID!D6lJ (redundancy of genetic code) 6T61iTIDJ

<O)UWIT. !!)(8!B16ID6\) lDIT!D!Dtb 6T61iTU~ (neutral mutation) e(!5 ~6U!DIT6!IT

~IT ~~(!:p6ir6TT (Missense) lDIT!D!DlDIT@)tb. LJ!J~~!@6u ~6ir6TT ~u51(g6!ITIT

~u516\)ffi.JlO6rll61iT 6UrfJ6ID8'6IDW lDIT!DIDJffi1!D~' ~6!ITIT 6u ~ds~ LJ!)~~!@61iT

<O)8'W6u lDITIDJ6U!@6u6ID6\). @ds~ !!)(8 !B16ID6\) lDIT!D!Dtb, e(!5 ~u51(g6!ITIT

~ u516\)tb lD!D!D ~ u51(g 6!ITIT ~ u516\)tb (g U IT6u @!)8'ITW6!ITU U 6Oi:I'rt516u

e~!@(!5ds~IT(g6\)IT ~6u6\)~ LJ!)~~!@6u ~~ (!:pffiffi1wtb 6UITtiJds~~ITlO

@6u6\)ITlD6u @(!5ds~IT(g6\)IT, @~ !B1lO(!j?tb.

~6Oi:I'rLUULL !@I.!2ITlDIT!D!Dffi.JlO6ircFl6\) !@I.!2ITlDIT!D!Dffi lOIT!)6m1f1lO6TTIT6u

6) !Du(8 ~~ uu(8 ffi161iT!D6!IT. @6ID6U @!) 8' ITW6!ITU <O)UIT(!5L lo 6ir lD!DIDJtb

lO!@rfJwffilOffi.JlO6TTIT6u6) !DU(86U6!IT.

GIG\) ~I.!2ITLDITJ!>!D8>ffiIT!)61!1!fIffi<51D ~~m 6U16i5)6YT~ffi<51D

lDIT!!>!D8> lOlT!) mITllO6ir

@!)8'lTw6!ITffi lOlT!) 6m1f1lO6ir

Base analogue

~tb: lOoOoLf61iT 5-UG:!)IT(glDITL4!)IT6n116u

~6uffi1(g6\)Lt.q-ffi.J lOIT!)6m1f1

~tb: 6ID!!)LIlj-!)(g8'IT @)6UIT61IT1t.q-61iT

~61fJlD6iIT lO61fJ6TT ,&ffi@)6lJ61IT

6ID!!)L!)6iD ~u516\)tb, 6ID!!)LIlj-(g!)L(8

lD!DIDJtb 6ID!!)LIlj-6ID!)L(8lO6ir

~&ffi1rfJt.q-61iT 8'ITWffi.JlO6ir

@)u5l6!ITITffi16ID!)61iT

lO~rfJW8>lOtb

LJ!D mm:~1TlO!@ITlO6ir

X -lO!@ITlO@5tb lOlTlDlT -lO!@ITlO@5tb
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6U!61fJ 6TT6lJ lO6ir

8'IT ~IT!) 6151IT 6ID!!)LIlj- (g!)IT~6!IT 6iD

lOlT!) ~!@!D@) U!@6\)ITlO

~~(gUIT6u <O)~rfJds~6U!D6ID!D

lDlT!DIDJtb

LJ6ir6Yf1 !@I.!2IT lDlT!D!Dtb

6ID!!)L!)~61iT lOIT!) ~~ L 61iT

e(!5 ~6uffi16u @)e5u

(g8'IT6U~IT6u ~6lJ!DIT6!IT (g~1T1lj-

(g8'ITffi1!D~' LJ6ir6rll

!@I.!2ITlDlT!D!Dtb

~u51(g6!ITIT U@)!@6IDW lOIT!)~!@6u

@(!5ds~ &ffiffi1 6tlI(8ffi1!D~'

LJ6ir6Yf1 !@I.!2ITlDIT!D!Dtb

1.!2.6T61iT.6) .6tlI61iT 6) 6m1f1ffi@)6ir

LJ@)ds~ <O)lOIT 6ir ffi16iIT!D6!IT.

U6ID1:9W6ID~ ~6IDL~~

LJ~ 6U6ID6TTwtb6)!Du(8w

t51(g!)W ~UL

lDIT!D!Dtb ~6Oi:I'rLlTffi@)ffi1!D~'

UffilO~~ UffilO~~

t51 rfJu51llj-61iTlO6ID6TT @6ID6151IT ~~
6tlI(8 ffi161iT!D6!IT.

(1.!2.6T61iT.6) <O)U(!5ffilOlD6IDL~6u

UIT!@ffilOuU(8ffi1!D~)'

1.!2.6T61iT.6)',. 8in.IDJlO6ID6TT

~6IDL&ffi161iT!D6!IT. .
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~h!!H'r LDIT!b!D& c$ ITIJ 61mf1c$6Yf115\) U 6U c$IT6iITa: r'r ~ Q561JIT& @)Lb

c$ITIJ61mf1c$6ITIT@)Lb.@6OJ6lJ GtlI6Ur!u@)6Yf115\)c$IT6iITa:r'r (g!JjIT6OJW ~61furLIT &@)Lb.

@$!b c$IT6iITa:r'r (g!JjITW (g!bIT!bWGtll&@)Lb c$ITIJ61mf1c$6Yf16iIT (O)a:W6UIT!bWLb

@!D6OJ6!IT GtlI6Ur!u@)c$6Yf115\) urft(ga:IT @~~ ~ JJ51W6UITLb. @@15\) (g!JjIJ(!pLb
UGm" (!pLb ~@c$LDIT c$ (O)a:6U6lJITffi1!D~o

4e!5Giu6)"LbGiu(Bruce Ames) : c$IT6\51(gUITr'r615f1WIT UI5\)c$6OJ6Uc$1:f?c$~6OJ!bB:

(g a:r'r$!b6lJr'r ° 51Q5 c$ITIJ61mf1c$IT6iITa:r'r ~61furLIT &@)LDIT 6T6iITU6OJ!b& c$61furL JJ51w

51Q5 ~rft!b, UGm"(O)a:6UGtlII5\) 6UIT!b (!P!bI5\) (g!br'r 6tj (O)a:w!b I5\) (!p6OJ !D6OJW

~W6lJIT&ffi16!ITITr'r. @$!bB: (ga:IT!b6OJ6!IT&@)U (O)Uwr'r ~u51Giu (ga:IT!b6OJ6!IT

6T6iITW (O)Uwr'r. @$!bB: (ga:IT!b6OJ6!IT @)6OJ!D 6lJ6ITr'r (O)UITQ56Yr Lb!&!,L6iITL

(auxotrophic mutants) a:ITI5\)(gLDIT(O)6!ITI5\)6UIT6OJLL51(yJrftw~@15\) L516iIT(g6!ITIT&ffi1

LDIT!b!D~6OJ!b 6)!buCB~~ffi1!D~o ~u51Giu (ga:IT!b6OJ6!IT 51Q5 (!P!b15\) ulit (g!br'r6tj

(ga:IT!b6OJ6!ITWIT@)Lb. 51Q5 (O)UITQ56Yr c$IT6iITa:r'r 6)!buCB~~Lb (O)UITQ56Yr!bIT6!ITIT

6T6iITW c$61furLJJ51W ~!b6tjLb. 51Q5 @1Ja:ITW6!ITU (O)UITQ56Yr UIT&l.@rftw~@15\)

~I.@r'r LDIT!b!D~6OJ!b 6)!buCB~~ffi1!D!bIT @15\)6OJ6UWIT 6T6iIT W
c$61furLJJ51wuuCBffi1!D~' 6T15\)6UIT@I.@r'rLDIT!b!D~6OJ!b 6)!buCB~~t.D @1Ja:ITW6!ITU

(D)UITQ5Lc$~t.D c$IT6iITa:r'r ~61furCB u61fur WJU6OJ6lJ ~15\)6U ~6!ITITgwt.D

@1J61furCB&@)Lb 83% (D)!bITLr'ry ~6Yr6IT~o ~!b6!ITITI5\) ~u51Giu (ga:IT!b6OJ6!IT

51 Q5 (!P 6iIT (g !b r'r6tj (g a: IT!b 6OJ6!ITWITc$, 51 Q5 (0)U ITQ5 ~ &@) c$IT6iITa: r'r

~61furCBu61furWJLb @!D6iIT ~6Yr6IT!bIT @15\)6OJ6UWIT 6T 6iITW c$61furL JJ51w

~!b6tjffi1!D~ 6T6iIT!D (guIT@gwLb, GtlI6Ur!u@)c$6Yf1gwLbc$IT6iITa:r'r ~61furLIT&@)Lb

@ !D6iIT ~ 6Yr6IT!b IT @ I5\)6OJ6U WIT 6T 6iITW (g a: IT@~ !b JJ51W (g 6lJ 61furCBLb .
6lJ1:f?&c$LDIT6!IT (ga:IT!b6OJ6!ITuS1I5\),@IJa:ITW6!ITU(O)UITQ56Yr GtlI6Ur!uffi1@J6Yr~Ifl

(yJ 6ULb (0)a:gw ~!b UU CBffi1!D~ ° L516iIT6!ITr'r ~!t !b GtlI6Ur!uffi115\) c$L lit c$ 6Yr

~61furLITffi1!D!bIT 6T6iITW UITr'r&c$uuCBffi1!D~' Y!bw 6)!bULLITI5\) ~!b (O)UITQ56Yr

c$ IT6iITa: r'r ~ 61fur CB U 61fur WJ Lb @!D6iIT (0) c$ IT61fur CB 6Yr 6IT ~ 6T 6iITW
6T61furGm"uuCBLb. @$!b (!p6OJ!D !Jj6iIT!DITc$B: (O)a:WI5\)ULLITgwLb, @~ ~@c$

c$IT6Ut.D6TCB&@)t.D (ga:IT!b6OJ6!ITWIT@)Lb.

51Q5 !bIJLDIT6!IT (ga:IT!b6OJ6!ITWITc$, 51Q5 @1Ja:ITW6!ITU (O)UITQ5~&@)

@I.@r'rLDIT!b!D~6OJ!b ~61furCB u61furWJLb @!D6iIT~6Yr6IT!bIT 6T6iITW c$61furLJJ51W,

@)6OJ!D6lJ6ITr'r (O)UITQ56Yr°Lb!&!,L6iITLGiu UIT&l.@rftWIT~$!b (g6lJ@U (O)UITQ5~&@)

(g!Jjr'r(!pc$uuCB ~!buuCB ffi1!D~' L516iIT6!ITr'r ~$!b UIT &l.@rftWITGtlII5\) 6T&J6lJ6IT6tj

L516iIT(g6!ITIT &ffi1w LDIT!b!Dr!uc$6Yr 6)!buLCB6Yr6IT6!IT 6T6iIT W ~6ITGtlILuuCBffi1!D~'

~u51Giu (ga:IT!b6OJ6!ITuS115\)a:ITI5\)(gLDIT(O)6!ITI5\)6UIT6OJLL51(yJrftWt.D TA 98

6T6iIT!D IflW 1fl!bJJ516!ITLb(g6lJ@U (D)UITQ5~&@) (g!Jjr'r(!pc$uuCB~!buuCBffi1!D~o

@$!b IflW 1fl!bJJ516!IT~@6iIT(strain) 6lJ6ITr'rB:Ifl&@) ~Giulitlit6iIT ~u51(g6!ITIT

~u516Ut.D (g!b6OJ6lJ. (g6lJ@u(O)UITQ5~&@) (g!Jjr'r(!pc$uUCB~!bUULL L51!D@),

~Giulitlit6iIT @15\)6UIT!b 6lJ6ITr'r ~Lc$~@15\) ~~ 6lJ6ITr'r&c$uuCBffi1!D~'

L516iIT(g6!ITIT&ffi1 LDIT!b!DLb ~6OJL$~, (wild type/prototrophs) ~GtlIIJ~!b6iIT6OJLD

(O)u!b!DITI5\) LDLCBLb !bIT6iIT @$!b ~Lc$~@ I5\) 6lJ6ITQ5Lb° ~6OJc$WITI5\)

~Lc$~@15\) 6lJ6ITr'r!t!b 8tn.LLr!uc$6Yr L516iIT LDIT!b!DLb ~6OJL$!b6OJ6lJo @6OJ6lJ

(g6lJ@u(O)UITQ56ITITI5\) ~$!bu ULL6OJ6lJ. ~c$(g6lJ ~@c$ 6T61fur61mf1&6OJc$uS115\)

8tn.LLr!uc$6Yr @Q5$!bITI5\) ~$!b (g6lJ@U (O)UITQ5~&@) @I.@r'r LDIT!b!D~6OJ!b

~61furCBu61furWJLb @!D6iIT ~6Yr6IT~ 6T6iITW (O)UITQ56Yr. ~(g!bITCB c$IT6iITa:r'r

~61furCB u61furWJt.D @!D@JLb @Q5&c$6UITLb.

u51\H.LL6iIT Lc$61I)6YT U1rf1~<OI!b CB ~!bEfu

~ JJ51Gtl1WI5\) ~ JJ51C5 r'rc$6Yr U IT& I.@rftWIT u51!&!,LL6iITL c$6OJ6IT (O)LDIT~!b

(0) a: I5\) c$ 6Yf16\51 Q5$ ~ L51rft~ (0)!b CB & c$ U I5\) (g 6lJ W 6lJ ~ c$ 6OJ 6IT

c$61furLJJ51$~6Yr6IT6!ITr'r. ~litUU6OJL 6lJ~WIT6!IT~, (O)LDIT~!b (O)a:I5\)c$6OJ6ITlljLb

51Q5 @I.@r'rLDIT!b!D& c$ITIJ61mf1&@) (O)6lJ6Yf1uuCB~@ L516iIT6!ITr'r,~$!b u51!&!,LL6iITL

~wGtlI!b@) 6TCB~~& (O)c$IT6Yr6ITuuCBffi1!D~'@&J6lJITW u51!&!,LL6iITL6OJL

L51rft~(O)!bCB&c$ @I.@r'r LDIT!b!D& c$ITIJ61mf1 ~u(gwITc$uuCB~@6!ITITI5\) U6U

(O)a:I5\)c$6Yr ~~$~ GtlICBffi16iIT!D6!IT. 6T615f1WJLb, 1fl6U 6lJ6OJc$WIT6!IT u51!&!,LL6iITL

(O)a:I5\)c$6Yr ~uS1r'r 6lJIT@Lb.

u51!&!,L L 6iITL CBc$ 6OJ6IT L51rft~(0)!b CB& c$ 2 U lit c$ 6Yr 6OJc$ W IT6ITU

U CB ffi16iIT !D6!IT . ~GtlIIJ~ !b 6iIT 6OJ LDllj 6OJ L W y(g IJ ITL (g L ITCB (g IJ ITU Giu 8i- Lb ,

LDIT!b!DLD6OJL$!b Lb!&!,L6iITLCBLb 6lJ6ITr'r (D)UITQ56Yr @)6OJ!D$!b, (O)u615f1Ifl6\516iIT

~uS1r'r 6T@rft (ga:r'r~!b ~Lc$~@15\) 6lJ6ITr'r&c$uuCB ffi16iIT!D6!IT.(O)u615f1Ifl6\516!ITITI5\)

c$LCBuuCBLb y(gIJIT(gLITCB(gIJITuGiu LDlit$~ GtlICBffi16iIT!D6!IT . @)6OJ!D 6lJ6ITr'r

(O)UITQ56Yr Lb!&!,L6iITLGiu (~&(g6n.mCB(gIJITL51& Lb!&!,L6iITLGiu) 6lJ6ITr'r (O)UITQ56Yr

@)6OJ!D6lJIT6!IT ~ L c$LDIT6!IT!bITI5\) 6lJ 6IT IJ ITLDI5\) @Q5UU !bITI5\),
(D)u615f1Ifl6\51615f16!ITITI5\)UIT!bc$LD6OJLWIT~ @Q5&@)t.D.L516iIT6!ITr'r@6OJ6lJc$6OJ6IT

~6OJ!D6lJIT6!IT ~Lc$~@15\) 6lJ6ITr'r~~ L51rft~(D)!bCB&c$6UITLb.

Ames Test

DNA B'rf1QB'Ii.J~EfuDNA repair

DNA uS16iIT!b615f1~~6lJt.D,c$@rftW&c$~@6\5lQ5$~(D)u!DuuCBLb
a:LDLDIT6!IT ~@~!b~@6!ITIT(g6UIT, @I.@r'r LDIT!b!Dt.D (g6lJ@uS1wl5\)

c$ITIJ61mf1c$6Yf16!ITIT(g6UIT~15\)6U~ !bIT(g6!IT (g!bIT6iITWLb LDIT!b!Dr!uc$6Yf16!ITIT(g6UIT

UIT@&c$uUCB6lJ@I5\)6OJ6U. @I.@r'r LDIT!b!D~@6iIT GtlIffi1!bLb 6Tu(D)uIT@~Lb

@)6OJ!D6lJITc$(g6lJ c$ITGm"uuCBffi1!D~ 6)(D)6!IT615f115\), DNA GtlII5\) a:rftuITr'r@)Lb
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2. ~,Q)!J1iJ-rf1uQur'r (Direct repair)

ffiIT!J!t615:>~Q6ULIiJ- rf1u~ur'r (Base Excisionrepair)

~8:,ffiuuCBtb 6tlI615:>6!IT~8:,@)6tlI8:,ffiuuCBffi1!D~. @615:>6UWIT!b!J5lW615:>W8:,ffiUULL

ffiIT!Jtb. IiJ- ~8:,6f6)rf1~UIT 8'l6iJ ~6IT6ff ffiITr'rutSfu- ~@6LlLtSfu- @615:>61rnTlljtb

@L!t 615:>~ ~ 615:>L 8:,ffi1tSfu-!D6!IT. ( ~ tb ) IM!J8'l6iJ ffi1615:>6ff 8:,~ ffi IT8'l ~ 6\) Giu

615:>8'~LIT8'l6ijf)6iJ @@$~ 6U$~ \H,!J8'l615:>6\) ffi61fuTCB ~8:,@)ffi1!D~.

4. {9ITli>ci16ff1G:WIT6IDU:..6IDL 8'rfI Q8'Li.J~6iJ rfluG: UIT

(Nucleotide - Excision repair)

@~ e@ ffiliJ-6!ITWIT6!IT~ffi19&8'l. 1i!!.6ftSfu-.6).6tlI6iJ~6IT6ff Qurf1w

L.J61fuTffi6ITQ6ULIiJ-QwCB8:,ffiUuCBffi1tSfu-!D6!IT.e@ 8'l6\) 8'l8:,ffi6\)IT6!IT Q,Q)IT@ffi6IT

8'l615:>~$~ 1i!!.6ftSfu-.6).615:>6U8:,ffi61fuTCBL5l1iJ-8:,ffi1tSfu-!D6!IT.w!bWtb 8'l6\) Q,Q)IT@ffi6IT

8'l615:>~!t ~ Ii!!.6f tSfu-.6) 6tlItSfu- U IT@8:,ffiUULL @!J61fuTCB @615:>Wffi615:>6fflljtb

L5l rf18:,ffi1tSfu-!D6!IT. e!b 615:>!D @615:>W Ii!!.6f tSfu-.6) 615:>6U !B1615:>6\)!B1W!t ~ tb

L.J ~!J ITL Ii!!tSfu- ffi 6IT L5l rf18:, ffi U U L L @615:>Wffi615:>6ff !B1615:>6\)!B1 W!t ~ ffi1tSfu- !D 6!IT .

L5ltSfu-6!ITr'r 8'r'r8:,ffi615:>!JUITGiu~UL lP~QffigwtbL.J 8'l615:>~$~ U@)@ @!J61fuTCB

@615:>Wffi6Tfl6iJ@@$~ Q6ULIiJ-QwCB8:,ffiUuCBffi1!D~.e@ Q6ULCB 3'

lP615:>6!ITuS16b,@@$~ mm~ ~8:,6Tfl~WIT615:>LL~w6iJ @LL!t@gwtb, w!b!D
Q6ULCB 5' lP615:>6!ITuS16iJ@@$~ 6fLCB ~8:,ffi16Tfl~wIT615:>LCB
(L.J~!JIT ffiITrf1~WITLIiJ-6iJ) ~6iJ6\)~ 21-23 ~ 8:,ffi16Tfl~wIT615:>LCB (IM~ffirf1~WITLIiJ-6iJ)

£~ @LL!t@gwtb, 615:>!D!t~ L.J61fuT u@)@uS16iJ @@!t~ Q6ULIiJ-

6fCB8:,ffiUuCBffi1!D~. @$~u U@)@ ~8:,ffi1Qw!J5lwuuLCB ~!t~ @615:>LUU@)@

UIT6\fIw~!JGiu Q,Q)IT@WIT6iJ L.J@w ~8:,6Tfl~WIT615:>LLIT6iJ !B1!DUUUUL(B 615:>6\)~ffiGiu

Q,Q)IT@WIT6iJ ~8'r'r!t~ 615:>6U8:,ffiUuCBffi1!D~.

L516YTrr6fuuS1':"<Plasmids)

U6\) UIT8:,1i!!rf1WIT8:,ffi6Tfl6iJ, @)~!JIT~WIT~6f1)ITtbffi~LtSfu- L5l6ffITGiuuSlLffi~tb

ffin.CB~6\)ITffi ~615:>w$~6IT6ff~. L5l6ffITGiuuSlLffi6IT 8'l!J5lw, 6ULL6UIiJ-6U DNA

~6\)8:,ffin.Wffi6IT ~@)tb. ffin.CB~6\)IT6!IT @)~!JIT~WIT~6f1)ITtb DNA ~6\)8:,ffin.W

~6!IT L5l6ffITGiuuSlLffi6IT U6\) UIT8:,1i!!rf1WIT8:,ffi6Tflgwtb 8'l6U \H,~ffirf1~WITL(Bffi6Tflgwtb

ffiIT61rnTuuCBffi1!D~. U6ffITGiuuSlLffi6IT e6iJQ6UIT@ ~uS1rf1ffi6TfltSfu- 6U6ffr'r 8'l615:>~

WIT!b!D& Q8'W6iJffi615:>6ff ~rfuffi6IT @6!ITUQU@8:,ffi!t@!bffiIT ffi 8'ITr'r!t~6IT6ff6!IT.

@615:>6U @tbL.J6!ITrf1tSfu- @!JLIiJ-UL.J!t @!D615:>W615:>W ~U~wITffiuuCB!t@8:,

Q ffi IT6IT ffi161IT!D 6!IT . 8'l6\) L5l6ff ITGiu uSl L ffi 6IT e@ Q 8' 6iJ 6\fI@)J 6IT ~ @ffiU

L5l!J@ffi6ffITffi8:, ffiIT61rnTuuCBtb. ~6!ITIT6iJ w!bWtb 8'l6\) L5l6ffITGiuuSlLffi6IT

e@ Q8'6iJ6\fI6iJ etSfu- W @!J61fuTCB L5l!J @ffi~6ff ffiIT61rnTuuCBtb e@ Q8'6iJ6\fI6iJ

@@$~ L5l6ffITGiuuSlLffi615:>6ff8:,\H,rf1rfu(curing) lP615:>!DuS16iJQ6U6Tfl~W!b!D6\)ITtb.

~8:,rf1IiJ-tSfu-@Ii!!r'r WIT!b!D8:, ffiIT!J6mITl, L.J!D ~~IT ffi@r'rffi6IT, ~w6ijf)WIT ffi@)tb

ffi@r'r 6lf&arffi6IT, 615:>~uSltSfu- ULIiJ-6ijf) ~UITtSfu-!D615:>6U,L5l6ffITGiuuSlL ffi\H,rf1rfu

Q8'UJ W~U~WIT ffiuuCBffi1tSfu-!D6!IT. L5l6ffITGiuu5lLffi6Tfl6iJ 30ffi@)tb @)615:>!D6UIT6!IT

~tSfu-615:>W uSlffi ~,Q)r'r!t@WITffi Q8'UJWUUCB6U~IT6iJ, @Ii!!r'r WIT!b!D!t@tSfu-

6lfrf1wtb @)615:>!D!t~ ffiIT61rnTuuCBffi1!D~.

8'rf1uCB !t~~6\fI6iJ 4 6U615:>ffiffi6IT~6IT6ff6!IT

1. 8'rf1u QUIT@!t~tb @6iJ6\)IT @L!t@6iJ rf1u~ur'r (Mismatch repair)

3.

4. ~ffiffi16Tfl~WIT615:>LL615:>LQ6ULIiJ- rf1u~ur'r (Nucleotide Excision repair)

1. 8'rflu QUIT(!9~~iD ~6iJ6\)IT ~L~~6iJ 8'rfI Q8'Li.J~6iJ (Mismatch

repair)

@!JLIiJ-UUIT ~6\fItSfu- ~UIT~, ~6U!DITffi ,Q)CB~6U @615:>WffiffiUULL

!B1\H,ffi6Tfl~wIT615:>LLCBffi6IT ffi61fuTCBL5lliJ-ffiffiUULCB 8'rf1 Q8'UJwuuCB ffi1tSfu-!D6!IT.

@@6iJ Q8'w6iJuCBtb Q,Q)IT@ffi6IT, ,Q)CB~6U ~6IT6ff ~6U!DIT6!IT UITffi!t@615:>6!IT,

L5lrf1!tQ~CB!t~, Q6ULIiJ- L5ltSfu-6!ITr'rL.J@W~ITffi ~@6UITffiffiUULL DNA6tlI615:>6!IT

U615:>WWDNA @615:>WuS1tSfu-~liJ-uu615:>LuS16iJ ~uu@)@uS16iJ QUIT@!t~ffi1!D~.

2. G:,Q)!J11}-8'rfI Q8'Li.J~6iJ (Direct repair)

@ $ ~ & Q 8' W 6\) 615:>W 6tlI6iJ WIT !J5l6!IT ~ ffi ffi16Tfl~ WIT615:>L CBffi 6IT

6f(BffiffiUULCB L.J@W6!IT~8'r'r8:,ffiUULITW6iJ, ~615:>6Uffi615:>6ff&WIT!b!J5l 8'rf1 Q8'UJ~

lP$615:>~W !B1615:>6\)ffi@)QffiIT61fuTCB6U@6U~IT@)tb. @~!b@) 8'l!D$~ ~~IT!J61rnTtb

L.J!D ~~IT ffi@r'rffi6rfrT6iJ LDIT!b!DLD615:>L$~ 1i!!.6ftSfu-.6). e6TfluS16!ITIT6iJ w61fuTCBtb

~61fuTLuuCB~6iJ (photo rectivation) lP615:>!DuS16iJ 8'rf1 Q8'UJWUUCB6U~IT@)tb.

L.J!D ~~IT ffi@r'rffi6IT L5lrf1uSlliJ-tSfu- @!JL615:>LWr'rffi615:>6ff ~@6UITffi@)ffi1!D~.

FF~ffiIT615:>6\)lljtb \H,~ffirf1~WITIiJ-8:, Q8'6iJffi~tb, ~UITL ~LIT 615:>6\)~wGiu 6f tSfu-@)Jtb

Q,Q)IT@615:>wffiQffiIT61fuTCB6IT6ff6!IT.@$~ Q,Q)IT@e6TfluS16iJ @@!t~ 8'ffi@615:>wU

Qu!bw, L5lrf1uSlliJ-tSfu-@!JL615:>LW615:>!JffiffiLliJ-llj6IT6ff ~ffiIT6UIT6\)61fuTL ffiL615:>L

~615:>L!t~ L5lrf1uSlliJ-tSfu-ffi615:>6ff U615:>WW!B1615:>6\)8:,@)ffi QffiIT 61fuTCB 6U@ffi1!D~.

@~ e6Tfl rf1u~ur'r ~6iJ6\)~ ~UITL~LIT IT ~ffiliJ-~6U6t!ptSfu- 6ftSfu-Wtb

~615:>WffiffiuuCBtb.

3. ffiIT!J~6ID~Q6lILI1}-8'rfI Q8'Li.J~6iJ(Base Excision repair)

@ 6iJ 6U 615:>ffi W IT 6!IT 8' rf1 U IT r'r !t ~ 6\fI6iJ , W IT!b !J5lW 615:>W ffi ffi U U L L

ffiIT!JU QUIT @L ffi6IT L5lrf1!tQ ~ CB8:,ffiU U L CB L5ltSfu-6!ITr'r lP t.!:!?615:>W W IT6!IT

!B1IMffi6Tfl~wIT615:>LL ~~!b@) U@6\)ITffi QUIT@!t~uuCBffi1!D~. DNA

ffi1615:>6ff8:,~ffiIT6f6)~6\)Giu6f@)Jtb Q,Q)IT@ffi6IT~6\)tb @ffiffiIT!JU QUIT@Lffi6IT
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LIj-!)"IT61iT6iuufraLD61!j>61iT(Transformation)

UITffil1!!rf1wIT6lS"16\.) LIj-!)"ITffiITGiuuITfr(gLD~ffiIT (!f>~ffiIT (!f>~ 6\5)6\.) 192 86\.)

151 !)"(0) L rf1 ffi £1 rf1151 ~ 6T ffiIT@.J tb ~ riJ£16\) LD(!5~§.J 6lJ !)"IT6\.)

&6lfuTCBI51L1j-ffi&UULL §.J. @~ffiIT (O)eoW6!!)6\) ~,Q51$ §.J (O)&IT6TT6TT, ~IT 61ITtb

(O)&ITCBffi@)tb UITffil1!!rf1wIT6lS"16\.)@)(g!JIT(gLDIT(geoITu516\.)@(!5$§.J !1Lu51IT (g6lJ~w6\.)

(!f>6!!)JD&6TT ep 6\)tb , U6\) @T W, ~ fr6lJIT€%lIT w. 6TffiIT.6) §.J6lfuTCB& 6TT

6TCBffi&uuCB£1ffiITJD61IT. I51ffiIT61ITIT@6!!)6lJ, 6(!5 ~L&~~6\.), @6lJ!b6!!)JDu

(O)u!b Wffi (O)&IT6TT(5tb UITffil1!!rflwITffi&(g 6TTITCB Bin.L 6!!)6lJffi&UUCB £1ffiITJD61IT.

66i1Q6lJIT(!5 UITffiwrf1w (O)eo6D~tb 10 §.J6lfuTCB&6TT 6lJ6!!)!J 6TCBffi&ffi Bin.CBtb.

UITffil1!!rflwIT6lS"1ffiIT6lJ6TTITc'FcF1c'FBT);Q!bcF1u516\.),6) ~IT6lJ§.J 6(!5 ~6!!)6\)u516D~ITffiIT

@6!!)6lJ0$6TT !1L6TT(g6TT6TCB~§.Jffi (O)&IT6TT6TTuuCBtb. ~@)~ (O)UIT(!56TT (compe-

tence) 6TffiITJD Lj!J~tb (O)6lJ6rf16lJ$§.J, l1!!.6TffiIT.6). §.J6lfuTCB&6!!)6TT !1L6TT@~ffi&c'F

(O)eow£1 JD§.J. 6T6\.)6\)IT UITffiwrf1wITffi &(5 tb ~ @)~ ~6!!) L 6lJ§.Jtb @6\.)6!!)6\).

~§.J(gUIT 6\.) 6T 6\.)6\)IT UIT ffi l1!!rf1WITffi& (5 tb !1L 6TT @ ~~§.J ffi (0)& IT6TT6lJ §.Jtb

@6D6!!)6\). W.6TffiIT.6) Q6)6lJ !1L6TT @~~§.Jffi (O)&IT6lfuTL UITffil1!!rf1wITffi&6TT

LD W !1L W " ~6!!) L£1 ffiITJD61IT. !1L6TT @~ffi@) tb (!f>ffiIT 61ITIT ~@)~ (O)u!b JD

U IT ffi W rf1 W IT ffi & 6rf1 ffiIT !;9J 6!!) );Q 6LI 6lJ IT u516\5) 6\.) , W .6T ffiIT . 6) §.J 6lfuT CB & 6TT

6lJ(!5£1ffiITJD61IT. 151ffiIT61ITIT ~6!!)6lJ0$6TT 6TffiIT(gLIT @T ffi£16rf1(gwGiu !1L~6lS"1WIT6\.)

7000-10,000 @Tffi6rf1(gwIT6!!)LL (O)&IT6lfuTL cF1W §.J6lfuTCB&6TTIT&

(O)6lJLLUuCB £1ffiITJD61IT. 151ffiIT61ITIT ~6!!)6lJ 6 (!5 @6!!));Q l1!!.6T61IT.6) 6lJ IT&

LDIT!bJDUULCB !1L6TT @~~§.Jffi (O)&IT6TT6TTuuCB£1ffiITJD61IT.6lJITriJ@)tb (recipi-

en t ) (0) /T 6\.) 6\5)@.J6TT(g 6TT, ~ IT61ITLDIT& (0) /T 6\.)~ tb ~ rf16!!));Q DNA & IT!J

@6!!)€%lIT6lS"1ffiITep6\)tb !1L6TT(g6TT !1L6TT6TT @)(g!JIT(g/TIT(!f>LffiIT @6!!)€%lIT£1JD§.J.

~~IT6lJ§.J 6lJITriJ@)tb (O)/T6\.)6\5)~6TT6TT (O)!DIT~&6TT 6lJITriJ£1 DNAu51ffiIT 6(!5

U@)~6!!)W (O)6lJLI1t6lS"1LCB ~$~ @L~~6D ~IT61IT DNA6!!)w

@ 6!!) €%lIT~ §.J 6lS"1CB £1 ffiIT JD 61IT . @ §.J 6lJ IT riJ £1 D N Au51ffiIT ~ 6!!) 6\) W IT 61IT

U@)~WIT £16lS"1CBtb.

I.!}-!JIT6irr6iuUr'r(gLD~ffi16irr @8>l€Iw~~6lJW

@w!b6!!)&u516\.)I1t!JITffiITGiuUIT(gLD~6ITf1ffiITuriJ@) !;9J6lfuTWJu51frLD!J151w6\.)

(g 6lJ WU ITCB& 6rf16\.) 6T ffiIT61IT 6T ffiITU §.J (0)~ rf1w 6lS"16\.)6!!)6\) . ~ 61ITIT~ tb

(g8'IT~6!!)61ITc'F /TIT6!!)6\)u516\.)I1t!JITffiITGiuUITIT(gLD~6ITf161ITIT6DW.6TffiIT.6).6lS"16\.)6lJ(!5tb

~IT ffi&riJ&6TT ~ ,Q51wuuLCB 6lJ(!5£1ffiITJD61IT. @)(g!JITcgLDIT(g6ruITtb&6rf16\.) 6T$~

@ L ~~ 6\.) 6T $ ~ ~ffiIT !1L6TT6TT§.J 6T ffiITW ~ ,Q51W !1L~ 6LI£1 JD§.J .

@)(g!JIT(gLDIT(g6ruITu516\.)6T$~ @L~~6\.) ~ffiIT 0$6!!)6TT !1LLLj@)~~61ITIT 6D ~ffiIT

&6\)uLj 6)!buCBtb 6TffiITU6!!)~ ~,Q51w6Lltb !1L~6Lltb.

2. I.!}-!JIT6irr6iuL8>~6irr

~ffiIT& (g 6TT & IT€%lITU U CB£1 ffiITJD61IT. 6T $ ~ 6lJ 6!!)& u516\.) 6lJIT1:9$ §.J,

U !J 6LI£1 ffiITJD61IT. 6T ffiITU 6!!) ~ U (0) U IT(!5 ~ §.J 151 6TTITGiu u51 L & 6TT

6lJ6!!)&wWffi&uuCB£1ffiIT JD61IT. ~(g!D& 6lJ6!!)&WIT61IT I516TTITGiuu51L&6TT~6!!) JDw

UITffil1!!rf1wITffi&6rf16i.> !1L6TT6TT61IT.FF(g&IT6!!)6\) UITffil1!!rf1wIT6lS"1ffiITepffiIT W6lJ6!!)&

I516TTITGiuu51L&6TT !1L6TT6TT61IT. ~6!!)6lJ0$6TT F 6TffiITWtb, R 6TffiITWtb Co 1

I516TTIT6ffiu51L 6TffiITWtb ~6!!));Qffi&uuCB£1ffiIT JD61IT.@6!!)6lJ0$6TT 6(!5 (O)/T6\.)6\5)6\.)

@(!5$~IT6\.) 151ffiIT6lJ(!5tb U6lfuTLj&6!!)6TTffi (O)&IT6lfuTI1t(!5ffi@)tb.

F - I516TTITGiuu51L UIT6\5)w6\.) I516TTITGiuu51L 6TffiITWtb ~6!!));Qffi&uuCBtb

~§.J ~ffiIT6!!)61IT~ ~IT(g61IT F @6D6\)IT~ (O)/T6D~ffi@)ffi &L~~ffi (O)&IT6TT(5tb.

LD!bWtb @)(g!JIT(gLDIT(g/TITu51~6TT6TT~ffiIT&6!!)6TTlLjtb Lj~w (O)/T6\.)§liffi@) &L~§.Jtb

~ffiIT6!!)LD6!!)WU (O)u!b W6TT6TT§.J.

R I516TTITGiuu51L 6 ffiITW ffi@)tb (gW!bULL !1Lu51IT 6T~rf1& (5 ffi@)

6T~!JIT61IT 6T~ITULj~ ~ffiIT6!!)LD&6!!)6TTU (O)U!bW6TT6TT§.J. @$~ 6T~ITULj~

~ffiIT6!!)LD6!!)W LD!bJD (O)/T6D&(5ffi@)tb &L~§.Jtb ~JD6!!)61ITlLjtb QU!bW6TT6TT§.J.

1.

~6irr LDIT!bJDW(Gene WIT!bJDw)

6 (!5 @)(g!JIT(gwIT(g/TITu51§li6TT6TT @!J6lfuTCB ep 6\) ffi Bin.W & 6rf16!!)L (g W

6)!buCBtb ~ffiITUrf1LDIT!bJDtb LD!JuWJffi&6TT w6lfuTCBtb @6!!)€%lIT~6\.) 6T61IT6\)ITtb.

@§.J ~ffiIT&6rf16\.) Lj~w @6!!)€%lITuLj 6)!buCB~§.Jtb ~l1!!IT LDIT!bJDtb (gUIT6\)(g6lJ

@§.J6Lltb W ffi &L (O)~IT6!!)0$u516\.) LD!J151W6\.) (g6lJ WUITL 6!!)L 6) !buCB ~ §.J tb.

@§.J(g6lJ U rf1€%lITITLD 6lJ 6TTITc'FcF1u516\.) W ITWU ITCB& 6TT 6) !b U CB6lJ ~ !b@)

~~IT!JWIT@)tb.

Co 1 I516TTITGiuu51L&6TT, (g&IT6\5)cF1ffiIT6T61ITJD Lj!J~ ~6!!)~ !1L6lfuTCB

u6lfuTWJtb ~JDffiIT U6!!)L~~§.J. @$~ Lj!J~tb Col @6\.)6\)IT~ w!bJD cF1W

cF1!b ,Q5161ITriJ&6!!)6TT ffi (O)&IT 6\.)~tb SJDffiIT U6!!)L~~§.J. !;9J6lfuTWJ u51rfl&6rf16D

U6\)~!JUULL ~ffiIT&6TT w6lfuTCBtb @6!!)€%lIT~6\.) &IT€%lITuuCB£1ffiITJD61IT. 1920tb

~6lfuT CB6lJ6!!)!J UITffi l1!!rf1WITffi& 6rf16\.) @61ITu(O)u(!5ffi&tb @!JL6!!)LUI516TT6LI

(Binary fission) (!f>6!!)JDu516D!D6!!)LQUW6lJ~IT& ~6!!)61IT~~61ITIT. !1LWIT @61IT

!1Lu51rf161ITriJ&6rf16\.)!1L6TT6TT§.J (gUIT6\.) @61ITu(O)u(!5ffi&~~6D ~ffiIT LDIT!bJDriJlf>6TT

6) !buCB6lJ§.Jtb ~ ,Q51WUUL6lS"16\.)6!!)6\).151ffiIT61ITIT ~ffiIT WIT!bJDriJlf>6TT epffiIT Wtb

6lJ,y?1If>6rf16\.)!D6!!)L (O)uW6lJ~ If>6lfuTL,Q51WUULL§.J.

!;9J6lfuTWJ u51rf11f>6TT U 6\) 6lJ 6!!) If>W IT61IT ~ffiIT Lj~ W

!1LW6lJIT ffi@)£1ffiITJD61IT ~6!!)6lJIf>6TTIT6lJ61IT

~ LIj-!JITffiITGiuUIT(gLD~ffiIT Transformation

2. I1t!JITffiITGiuLffi~ffiIT Transduction

3. If>ITffiIT~(gIf>~ffiIT Conjugation
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~6IDwB>ffiuuCBw. UITB>U!!rf1G;WIT UIT§? ey:>6UW U!!.6T6UT.6). 8(5
UITB>U!!rf1w~@GD @(5$§.] LD!bQ!DIT6UT!J51B>~ ffiL~~uuCB&J~ t.q-!JIT6h:>L&6l.!j>6UT

~~w. 1952GD 8'ITGDG;LDITQ6i5TGD6UITUIT&U!!rf1w~@GD @$~

t.q-!JIT6UT6h:>L&6l.!j>6ID6i5TG;§1ITBT&JITEffi'LI'rQUIT& 6T6UTU&J(5W JI>ITITLL6UT6r616UTLIT

6T6UTU&J(5W ffi6tfuTCBL5It.q-~~6i5TIT.

@!J6tfuTCB &J6IDffi UIT&U!!rf1G;WITUIT~ffi6Yr ~6tfuTCB. 86UT W 61frf1w UIT~

(Virulent phage) @!J6tfuTCB u51~LDIT6i5TUIT~ (temperate phage) . 61frf1w UIT~

~6i5T~ @WLj6i5Trf16UT U!!.6T6UT.6).6ID&J ~~~~, UIT~&~ G;~6ID&JWIT6i5T6ID~

~!bu~@ CO18'w§.],QU(5&~ ~6IDL$~L5I6UT @wLj6i5T6ID!J~~~§.] 6illCBw.

@~!b~ QUWIT ~~6lJ BTw!blf1.

u51~LDIT6i5ToOoUIT~ ~6IDLW U!!.6T6UT.6). @WLj6i5Trf16UTU!!.6T6UT.6). ~L6UT

@6ID6!mT$§.] (integrate) 'LjG;!JIT UIT~' 6T6UT!D $16ID6UuS1GD @wLj6i5TG;!JITCB

&JIT{,!:Rw. @6iJ&JITW @WLj6i5Trf16UT ~6Yr @(5$§.], @wLj6i5T6ID!J ~~&ffiITLDGD

&JIT{,!:Rw &JIT1:9&6IDffi&~ 6ID6U(g8'ITQ§1611f1 6T6UTW QUWIT.

6T 6UTU &J ITffi 6Yr . @&J ITffi 6Yr 1946GD A". G; ffi IT6ID 6U uS1GD @ ~ 6ID 6i5T

Ui-!JIT6iITui>6l.!j>611f16iIT (p.$&;\W~~&JLD

t.q-!JIT6UTL&6l.!j>6UT(YJ&ffilw~~&Jw &JITw$~§.] 6)Q6i5T6UT!DITGD U!!.6T6UT.6).

8(5 UIT&U!!rf1w~@GD @(5$~ LD!bQ!DIT6UT!J51!b~ ffiL~~uuCBffil!D~. ~uS1rf1WGD

G;ffiITLUITt.q-6UT ut.q-&J6YfIT8:1f1 LDIT!b!D~@GD (Evolutionary changes) Lj(g!JIT

UIT~ @WLj6i5T(5L6UT Q~ITLITLj6IDLW~ Q~rf1ffil!D~. ffiIT6UT8'IT G;JI>IT6IDW

6ID&J!J6h:> Q~IT!b !J516i5TITGD &J!J&Bin.CBG;LDIT6T6UT!D G;ffi6Yr6ill&~W ~uS1rf1ffi6Yf16UT

Q~ITLITLj u!b!J51w G;ffiIT6Yr6ill&~W LjG;!JITUIT~ @wLj6i5TrflGD $16ID6U~@(5UU~

6ill6IDLW6Yf1& ~w.

UIT&1I2rf)WIT61516UT @6ID6ifOT6lJ

@6ID6!mT6lJ (YJ6ID!DuS16UT ey:>6UW, 8(5 UIT&U!!rf1w~@6\5l(5$§.]

LD!bQ!DIT(5 UIT&U!!rf1w~@!b~ LD!JLjU QUIT(56Yr LDIT!b!DuuCBffil!D§.].

@~6ID6i5T (YJ~6\5lGD ffi6tfuTL!J51$~&JIT G;§1IT~&JIT Effi'LITQUIT& (Joshua

Lederberg) LD!bWtb 6TL&JITL L. LIT6UTLtb (Edward L. Tantum)

ffi6tfuTL !J51$~6i5TIT.

@6ID6!mT6lJ (conjugation) 6T6UTU§.] DNAuS16UT U@j~UJrrfiUT &JLL

&Jt.q-6illGD ~6Yr6Yf t..S16YfIT6h:>u51L ey:>6Utb JI>6IDLQu Wffil !D§,]. t..S16YfIT6h:>u51Lffi6Yr

~ G;!JITG;LDITG;6f\) ITtb ~ 6ill!J Bin.CB~ 6U ITffi ~ 6Yr 6Yf DNA ey:> 6U & Bin. !DIT~ tb.

@6ID6!mT6illGD @(5 G;&JW ~uS1(56Yr6Yf Q8'GDffi6Yr uriJG;ffi !bffil6UT!D6i5T.

UITGD 6IDU6ID6U (sex pili) ey:>6Utb Q8'GDffi~&~ JI>CBG;&J UIT6UW

6)!buCB~§.]ffil !D~. @@GD 8(5 Q8'GD &JWriJ~ (donor) ~uS1rflWITffi

LD!bQ!DIT6UTW QuWtb ~uS1rf1WITffi (recipient) Q8'wGDuCBffil!D§']. @@GD

~6UT &JWriJ~ ~uS1rf1 F+ 6T6i5T6lJtb ~6UT Quww ~uS1rf1 F- 6T6i5T6lJtb

~6IDW&ffiuuCBtb.

@6iJ&J6IDffi F+ Q8'GDffi6Yf1GDU6YfIT6h:>u51Lffi6Yr~6Yr6Yf6i5T. @&J!b!J51GD

p+ ffiIT!J~ffi6Yr ffiIT6!5"lITUUCBffil6UT!D6i5T. @6ID6!mT6illGD F+ ffiIT!J~ffi6Yr 8(5

Q8'GD 6\5l(5$§.] F- &~ &JWriJffiuu(8ffil!D~. @6iJ&JITW QUWJtb ~uS1rf1

L516YfIT6h:>u51L 6IDL Qu !b !D L516UT6i5TIT L516YfIT6h:>u51L ~ G;!JITG;LDIT(g 6f\) ITu51GD

@6ID6!mT$§.]Hfr. (High frequency of recombination cell). Q8'GD6UITffi

LDIT!b!DUU CBffil!D~. @6ID6!mT6ill6UT G;U IT§.], Hfr. Q 8' GD6UIT6i5T~

~G;!JITG;LDIT(g6f\)ITtb DNA 6ill6ID6i5T F- Q8'GDffi~&~ LDIT!b!D6UITtb.

@6ID6ifOT61516UT (P&&;\w~~6lJW

@6ID6!mT6ill6UT ey:>6Utb LD!JL5IWGD G;&JWUITL6IDL ~@ffiuuCB~~6UITtb.

@ ~ urf16!mTITLD~@GD UIT6\5l6UIT @ 6i5TuQu (5&ffi~@!b ~w UIT6\5l6i5TU

QU(5&ffi~@!b~tb @6IDLG;W ~6Yr6Yf Q~ITLITt..S16ID6i5T Q&J6Yf1uuCB~~tb.

G;LD@1.JtbUIT&U!!rf1WIT~6UT &J6ID!JUUL~@!b~ (gene mapping) ~~6lJtb.

t.q-!J IT6UT 6h:> L & 6l.!j> 6UT QUIT §.] &J IT6i5T ~ ITffi ~ GD 6U ~ ~ 611f1 ~~ 6UT 6ID LD

&JITw$~ ~IT ffi @(5& ~tb. ~611f1~~6UT 6IDLD &JITw$~ t.q-!JIT6UT6h:>L&6l.!j>611f1GD,

UIT~ U!!.6T6UT.6). @tbLj6i5Trf16UT U!!.6T6UT.6) .6lJL6UT @6ID6!mT$@(5&~w.

@6ID6!mT6ill6UT U&ffi~@GD ~6Yr6fT ~6UTffi6ID6Yf, LD!b!D UIT&U!!rf1w~@!b~, oOoUIT~

ffiL&~tbG;UIT §.] ffiL~~6UITtb. QUIT§.] t.q-!JIT6h:>L&6l.!j>611f1GD~6UTG;6i5TITCB8Lt.q-B>

QffiIT 6tfuTt.q-(5&~tb @tbLj6i5Trf16UT ~6UT ffi6ID6Yf LDLCBtb, ~~ ffiL&~W G;UIT~

LD!b!D UIT&U!!rf1w~@!b~ ffiL~~tb.

DNA @6ID6ifOTULj !B)LUW

ffi(!961S1ffi6Yr LD!DWLD ffi L~~ffi6Yr

~6UTffi6Yf16UT LDIT!b!D~@6i5TITGDk9J6tfuT~uS1rflffi6Yf1GD DNA @6ID6!mTuLj

@W!b6IDffiWITffi ffi6UULj DNA6ID&J ~(!9&JIT&~ffil!D§']. 1970&~ G;LDGD

Q8'W!b6IDffi k9JLUriJffi6ID6fT 6illc5~IT 611f1ffi6Yr6IDffiWIT6tfuTL6i5TIT. @$~ k9JLUG;LD

DNA @6ID6!mTuLj k9JLULDITQ5tb.@$~ k9JLU~~ITGD Lj@w LD!JL5IWGD

U 6tfuTLj ffi 6Yr @W!b6IDffiWITffiG;&JIT, Q 8' W!b6ID ffi W ITffi G;&J IT ~ (!9&J IT&ffi U
uCBffil6UT!D6i5T. ~~IT!J6!mTLDITffi, 8(5 6ill6UriJffil6\5l(5$~ 6TCB&ffiUULL ~6UT,

U IT& U!!rf1WIT6ill6UT DNA 6ill!b ~ 6YrG;6fTIT, ~ GD6U§.] 6ID&J!J6r616\5l(5$ ~

6T CB& ffi U U L L ~6UT , A"6h:>L CB G;U IT6UTW k!.c56ID8' & ~ 6YrG;6Yf

Q8'@1.J~~uuCBffil!D~.
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@~ 6iIT (lP5I)tb ~6iIT1f>6(j)6rTU Q u .!b,!!) Qu IDJ61ITITffi6IT ~6LJ.!b!J516iIT

~6iIT6!5)LDffi6!5)6rT Q6LJ6rAuuCB~~ QUIT@6rTIT ~IT!J"~~.!b@)U uw6iITuCBtb U5I)

QUIT@Lffi6!5)6rT ):5LD80@) ~6rA80ffil6iIT,!!)61IT. DNA @6!5)6!rnTuLj ~LU~~.!b@)

~~~wIT6LJlflw~ ~~6!5)6LJ DNA ~6<fuTCBffi6rTIT@)tb.

DNA, Q!J"6iuLrfl806l!j>6iIT 6T6iIT@Jtb Q):5IT~WIT6\>, ~6<fuTCBffi6rTIT80ffiU

U CBffil,!!)~ . U 51) U IT80 Ii!!rfl W IT80 ffi 6rA 6\> ffi IT6!rnTU U CBtb DNA 6!5) 6LJ

~6<fuTCB ffi6rTIT80ffi80ffin.t.q-W lfl,!!)uLj 6LJ6!5)ffi Q):5IT~ DNA Q!J"6iuLrfl806l!j>6iIT

Q):5IT~WIT@)tb. @$~ Q):5IT~ 19606\> Q6LJIT61ITIT~ITUIT LD.!bIDJtb ~ITu516\>L6iIT

6iuu51~ 6T6iITU6LJITffi6rTIT6\>ffi6<fuTCBL5111j-80ffiUULL~. @$~ Q):5IT~ffi6IT DNA

@!J"L6!5)L.9: 8i-@6rA6\> ffiIT~uuCBtb 4 l!:P~6\> 6 Lj!J"~ ffiIT!J" (lP5I)

@6!5)6!rnTffi6!5)6rT ffi6<fuTCBt5It.q-~~ ~6<fuTLIT 8o@)ffil,!!)~.

Q!J"6iuLrfl806l!j>6iIT Q):5IT~WIT6\> 6J".!buCBtb t516rT6l.j

5' G

I I I I I

CTTAA

AA T T C

I

G

3'

ffi 6<fuTCBt5I t.q-80ffi U U CBtb (IP 51) @6!5) 6!rnTffi 6IT, U IT6I5l6iITL ~ !J"ITu5180

@6!5)6!rnTffi6IT 6T61IT ~6!5)1::Q80ffiuuCBffil6iIT,!!)61IT.~~IT 6LJ~, DNA (lP5I)80ffin.!J516iIT

@@ ~6!5)a:ffi6rfl~tb 51~!J" LDIT~rflWIT61IT Lj!J"~ ffiIT!J" (lP5I)ffiJffi~6rT

ffiIT6!rnTuuCBffil6iIT,!!)61IT. ~~IT!J"6!rnTLDITffi, Q~ITQUITL UITWIT 6T6iITU6LJIT 1969

~tb ~6<fuTCB FT'.~ffiIT6!5)5I)uS'I6I5l@$~ ECORI 6T6iIT@Jtb Q!J"6iuLrfl806l!j>6iIT

Q):5IT~6!5)W80 ffi6<fuTCBt5It.q-~~ITIT. @$~ Q):5IT~WIT61IT ~ DNA 61516\>

ffiIT6!rnTuuCBtb GAATTC 6T6iIT@Jtb 6LJrfl6!5)a:uS'I6\>G80@)tb A80@)tb @6!5)LuS'I6\>

t516rT6l.j ~6<fuTLIT 80@)ffi1,!!)~.

3' 5'

51LCB l!:P6!5)61IT

ULtb 10 -4 Q!J"6iuLrfl806l!j>6iIT Q):5IT~uS'I6iIT Qa:W6\> 61516rT8offitb

t516rT6l.j ~6<fuTLIT@)tb @Ltb

5'-Gt-A-A -T-T - C-3' DNA"'-6

~6!5)61IT ~~ Q!J"6iuLrfl806l!j>6iITQ):5IT ~ffietb 51LCB l!:P6!5)61ITffi6!5)6rT

~ 6<fuTL IT80 @) 6LJ~ 6\>6!5)51). 1fl5l) Q):5IT ~ffi6IT ffi6<fuTCBt5It.q-~ ~ @LffiJffi6rfl6iIT

):5CB61516\> ~ 6<fuTL IT80 ffi1 Q LDIT~ ffiJffilW l!:P6!5) 61IT ~ 6<fuT CB ffi 6!5) 6rT

~@6LJIT 8o@)ffil6iIT,!!)61IT .

~ .!bIDJ80ffi 6!rnT80ffiIT61IT Q!J" 6iu L rfl80 6l!j>6iIT Q):5 IT~ffi 6IT ~ 6IT 6rT61IT.

Q!J"6iuLrfl806l!j>6iIT Q):5IT~ffie80@) QuwrflCBtb l!:P6!5),!!) 1973tb 6iuU51~ LD.!bIDJtb

):5 IT~ 6iIT 6iu 6T 6iIT U 6LJITffi 6rT IT6\> ~!J51l!:P ffi U uCB ~ ~ U U L L ~. 516\J Q 6LJ IT@

Q):5IT~Il.jtb, 6T$~ 6LJ6!5)ffi UIT8oli!!rflWIT8offi6rfl6l5l@$~ 6TCB80ffiuuCBffi1,!!)~~IT,

~$~ 6LJ6!5)ffi UIT8oIi!!rflWIT61516iIT~urfl61IT ~~6iIT (lP6iIT IDJ 6T~~~ @)!J51uTLLIT6\>

~6!5)1::Q80ffiuuCBffi1,!!)~.
3'-C -T-T-A-A-G -5'

t
t516rT6l.j ~6<fuTLIT@)tb @Ltb

~~IT!J" 6!rnT LDITffi

~ 6J" -- ~~LDITooot515l)6iu 6J"~Ut.q-ffim51615l@$~ 6TCB80ffiUULL Q):5IT~

Q6f1.)LDIT -- Q6f1.)~!J"~WIT LDITITQa:6f1.)6iIT6f6)6I5l@$~ 6TCB80ffiUULL Q):5IT~ULtb 10-3 Q!J"6iuLrfl806l!j>6iIT Q):5IT~uS'I6iIT t516rT6l.j ~6<fuTLIT 8o@)tb @Ltb

t.q-.6T6iIT.6J"61516iIT@!J"L6!5)L.9: 8i-@6IT t51rflll.jtb~UIT~ ~6!5)6LJ 51@ 8i-@6IT

l!:P6!5)61ITffi6rTITffi t5I rflffil6iIT,!!)~. @6LJ.!b!J51.!b@) 51LCBl!:P6!5)61IT ~6\>51)~ @6!5)6!rnT

l!:P6!5)61IT 6T6iITIDJ QUWIT.

~6iIT 6!5)LD, Qa:W5I) IT.!b,!!)6\> LD.!bIDJtb DNA (lP5I) 8offin..!b!J516iIT t516rT6l.j

@W80ffi~ ~6iIT6!5)LD ~ffilw6LJ.!b!J516iIT ~t.q-UU6!5)LuS'I6\> ~.!b~UIT ~ (lP6iIT IDJ 6LJ6!5)ffi

Q!J"6i'uLrfl806l!j>6iIT Q):5IT~ffi6IT ~6IT6rT61IT. ~6!5)6LJ 6LJ6!5)ffi L 6LJ6!5)ffi II LD.!bIDJtb

6LJ6!5)ffi III ~@)tb.
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5' C A Gt C T G 3'
~6Yr Qa:~~~

~6Ll6IDITI11-W

~W6U 1!!!.6TexIT.6) ~. f&6l5)6CTIITULj
f JOJlII"~

~:;~---( '\1-..\
t ~u51IT 6T~rf1

6T~ITULj §JexIT

3' GTe G A C 5'

t
<OI!J6iuLrf1ffi61!p61IT<OIJ!jIT~ PVUII 61516nTITE;))6YJDu(BLi:> 61516O16IT6I.J

ITffirrLbI5l6ITrt%TL

I!!!;6T exIT .6).

. .(\ '

gy.LDLj6ITrIT
,.~ "

Qa: 6\)~

. "?> <y
cS/

rr.(1+.. . ..' . .,'
a:>CJ6YT ..D."..

Qa:~~~~6U III

~ ~O
eft
t

uub 10-5 Q!J6f\Jl:_rflffi~61IT Q,OjIT~ PVUII 6Ul6OT1T6D 6)"!bu(Btb 6Ul6ID61T&J

Q 61J 6iJ ~ 61J WI!}-. 6T 61IT. 6)" @6IDif!8>6rll6D 8 ~ [l Q [lGiIJL rfIffi ~ 61IT

Q,Oj1T~WIT 6D ~6!fuTLIT@)tb 8L(B (p6ID6OT 8>6Yr @6ID6151ITWIT6OT61J!bWL61IT

861IT!!)IT8> @6ID6151IT.$161IT!!)6OT.8L(B (p6ID6OT8>6Yr ~8'(5tb ~UIT§J 1!}-.6T6OT.6)".

6ID5I)~8>GiIJ 8'rrffi8>6ID[l LD!bWtb UITGiIJ~uL(Bffi@) @6IDL~W ~6Yr61T 61J(B6ID61J

epl!}- @[l6l5iIT(B 1!}-.6T61IT.6)" §J6!fuT(B 8>6ID61Tlljtb @6ID6151ITffi.$161IT!!)6OT.

Q[lGilJLrflffi~61IT Q,OjIT~WIT6D §J6!fuTLlTffi8>uULL 1!}-.6T61IT.6)"§J6!fuT(B8>6Yr

@)~61TIT6i5f1rfu Q8'W61J~!b8>IT8> UlTffil.erflw Q8'6U8>6'ffI6U ~,Oj[lI!}-WIT8> Q8'~i!>~

(pl!}-WIT§J. dI-!§J 8(5 8>Li!>~~WIT(B @6ID6151ITffi8>uuCB.$1!!)§J' 8>Li!>~8>6Yr

UlTffil.erflwIT6UI@J6Yr Q8'61ITW ,Oj8>6D QU(5ffi8>tb Q8'W.$161IT!!)6OT. 8>Li!>~8>6Yr

I!}-.6T 61IT.6)" ep 51)ffiBin.W 8>6ID61T ~ ITrfu.$180 Q 8' 6U £I61IT!!)6OT. 8>L i!>~ 8> 61T IT8>

Q8'W6DUL 1!}-.6T61IT.6)" £W8>ITWJtb u6l5iITLj8>6ID61T Qu!b!J51(5ffi8>

~61J6!fuT(Btb .

~

3. ~~rr$Q~(Bffi8>UULL Q~IT@)~8>6ID61T Qu!b!!5l(5ffi8> ~61J6l5iIT(Btb.

(@)!!5lUUIT8> ~61ITl!}-uWlTl!}-ffi 6T~rruLj ~61IT).

8tbLju51rf16151(5$§J 6T6rll~6D WL8>UULffi Bin.I!}-W~IT8>@(5ffi8> ~61J6!fuT(Btb.

ITffi rrLb1516ITrexITL I!!!.6T exIT.6). ~ 6Yr6YT

Qa:6U6l5)6\) Q~rf16l.j Qa:uJ~6U

(~.u51IT 6T~rf1~wrrffi B'm.U 6Ll6YTIT~~ ~.a5l~6U)

~O
"'"

~ ~
- < '.' . t_L¥ C C".

\., ~cV ~O
2.

~61IT6i5f1806ID8'WIT8> @[lLI!}-ULj Q8'WW (pl!}-W ~61J6!fuT(Btb.

U5I) Q[lGilJLrflffi~61IT Q,OjIT~ t5161T&J @Lrfu8>6(\)61TU Qu!b!!5l(5ffi8>

~ 61J6!fuT(Btb.

1.

4.
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!D!DC8U IT~ Lq-.6T 61IT.6) ,!I>ffi 6U Q U (!5 ffiffi Lb Q a: tiJLlJLb ffiL!t ~ffi61r

QU(!5ID6IT6Ul6U ~uC8wIT ffi!t~6U ~61r6IT6lIT (6T .ffiIT.) t..S161TIT6iuu51LffiL!t~ffi61r,

UITffil!2rftC8wITUIT~ ffiL!t~ffi61r, ffiIT6iuu51L ffiL!t~ffi61r, Q6lJ61fIuuCB!t~Lb

ffiL!t~ffi61r, FF6iuLCB Qa:W!D6O)ffi @)C8p"ITC8IDITC8a:ITLbffi61r.

PSC 101 t..S161TIT6iuu51L6T61IT@JLb UITffil!2rftWIT6Ul6U ,!I>ffi6U QU(!5ffiffiLb

Q a: tiJLlJLb t..S161TIT6iu u51CBffi61r (YJ!D61IT(YJ!D61516U 6iu L IT61IT6151 C8ffiITQ~ 61IT

6T 61ITU 6lJ p-IT6U Lq-p- IT61IT6iu U ITITC81D64 61IT ~ 6U 6\J ~ U IT ffi1!2rft C8 W ITU IT~ ffi 61r

~LQa:~!t!D6U (y>6\JLb ffi6tfurLJDlWUULL~. 516ilQ6lJIT(!5 UITffil!2rftwIT6l.ILb,

51(!5 6lJ6O)ffi ffi6\JUY Lq-.6T61IT.6) 60)6lJ QU(!5ffiffiLb ~6O)LW6- Qa:tiJ£1J!)~

(6Ul6ITffiffi!t~!D@) ULLb ffiIT~ffi).

m.ID:rLffi!t~6U 6lJ6IT(!56lJ!D!D@) ~!DITp-Lb C8!D6O)6lJ. @6-Qa:6Uffi61r m.ID:r61ITIDJ!D6U

a:ITIT.ffi!D ( anchorage-dependent) Qa:6Uffi61r 6T6lITUUCBLb. t..S161TIT6iuLq-ffi,

ffi 6tfur6mITITLq- ~6U6\J ~ U 6U6\JITLq-wLb @60)6lJ Qa:6Uffi 61r 6lJ6ITIT6lJ!D!D@)

(m.ID:rLffiIDITtiJ) !D6ITIDITtiJ ~6O)IDLlJLb. Qa:6U !D6IT!t~6U 51L(8Lb !D61IT6O)1D6O)W,

oOouuC8p-ITQ6lITffiLq-61IT, ~6U6\J~ C8ffiIT6\J§J61IT ~~ffirftffi@)Lb. C86lJ~uQuIT(!561r

6lJLq-ffiLLUULCB, ffiITW6O)6lJ!t~ !D6IT(YJLb UV 5161flWIT6U Q!DIT!DIDJ ~ffiffiuuCBLb.

6Ul6\J rfu@) Q a: 6U 6lJ 6ITIT m.ID:rL ffiLb 6lJ 6ITIT6lJ!D!D@) C8!D60) 6lJ WIT6lIT

~6lITrfuffiffiU QUIT(!5Lffi6O)6IT ffi QffiIT6tfurL~ @60)6lJ 6lJ6ITIT6-lf:lffi@) ~ffi.ffi!D6O)6lJ.

@p-6tfurCB 6lJ6O)ffi 6lJ6ITIT m.ID:rLffiLb ~6tfurCB.

(1) @W!D6O)ffi m.ID:rLffiLb (2) Qa:W!D6O)ffi m.ID:rLffiLb.

GUl6\)ffiJ@) 2L.u5hi' <OI~rrW16\> t§jLUGUlUJ6\>:

Animal Biotechnology

@W!D6O)ffi m.ID:rLffiLb, (coagulants) t..S161TIT6iuIDIT ffiLLq- ID!DIDJLb ~u5'IIT ~P-6lJrfuffi61r

~@)Lb.

Qa:W!D6O)ffi m.ID:rLffiLb@p-6tfurCB 6lJ6O)ffiuuCBLb.

(1) m.ID:r~IT(serum) -~p-Lb ~6O)LW m.ID:rLffiLb

(2) m.ID:r~IT(serum) ~!DJ!) m.ID:rLffiLb.

ffi 6\J U Y Lq-. 6T 61IT. 6) t9J L U Lb Q a: Lq-ffi 61fI6151(!5 .ffi~ Lb, 6Ul6\J rfu@)

ffi61flLu51(!5.ffi~Lb Lq-.6T61IT.6)60)6lJ t..S1rft!tQ!DCB!t~ ffiIT6mIT ~!D6l.I£1 J!)~. ,!I>6lf6lIT

ffi6\JUY lI]-.6T61IT.6) ffi6tfurCBt..S1l1]-uy (YJ6O)J!)ffi6ITIT6U 6UI(!5Lbu!t!Dffiffi Lq-.6T61IT.6)

~6tfurCBffi6O)6IT U@~6U6\JIT (YJ6O)J!)u5'I6U t..S1rft!t~ 6TCBffiffi (YJLq-£1J!)~.

Ga:Efu 6lJ6YTrTuLj

IDp-U ~ ffi ffi 61r ( ~ 61ITffi 61r ) IDIT!DIDJLb Q!D ITt§16U t9J L U !t !DIT6U

LP-IT61IT6iuQ§J61rl'1ffi 6Ul6\Jrfu@)ffi61r ~ !Du!t~ Qa:tiJwuuCB£161IT J!)6lIT. Qa:6U, ~8T,

a: ITIT.ffi!D Qu IT(!5 61rffi6ITIT6lIT !DCBukJ,lf:l, 51(!5 ,!I>ffi6U 6T ~IT Qu IT(!5 61r ffi61r,

(Monoclonal antibody) 1D(!5.ffi~ffi61r Y!DIDJC8,!I>ITtiJ ~p-ITtiJ6-1f:l @6lJ!D6O)J!)

6UlwITUITp- IT~WIT ffi£16lITIT6U 6Ul6Urfu@) Q!DITt§16U t9JLu6Ulw~ffi @) ,!I>6U6\J

6T~IT ffiIT6\JLb ~6tfurCB.

6Ul6\Jrfu@) CO1a:6Uffi61r Qa:W!D6O)ffi m.ID:rLffi!t@6U ffiLCBuCB!t!DUULL

!:Bl6O)6\Ju5'I6U 6lJ6ITITffiffi6\JITLb. 6Ul6\Jrfu@) Qa:6Uffi61fl61IT UW61ITUITCB ~!D61IT

6lJ6ITIT ~!D J!)6I516lITIT6U ffiLCBuCB !t!DuuCB £1!D~. 6T6lITC86lJ 6Ul6\Jrfu@)ffi61fl6U

ffi(!5 (y>6\J 6lJt§1u5'16U IDIT!DJ!)Lb 6) !DU CB6lJ!D !D@) 51 C8p-6lJt§1 (YJ@6lJ6ITIT

~!D J!)~6O)LW CO1a:6Uffi61fl61IT6lJ6ITIT6-1f:l !:Bl6O)6\Jffi~ffi@) (YJ61ITC8u ffi(!5(y>6\J

6lJt§1 ~p-Lbt..S1ffi@)LbC8uIT~ Lq-.6T61IT.6)6O)6lJ ~61rC86IT t9J6O)!9!t!D6U ~@)Lb.

1907 Lb ~6tfurCB p-IT6iu ~ ITrfta:61IT 6T 61ITU6lJIT (YJ!D61IT (YJ!D61516U

6Ul6\Jrfu@) Qa:6Uffi6O)6IT m.ID:rLffi!t~6U 6lJ6ITp-6- Qa:tiJw (YJW61ITJ!)ITIT.@6O)!D!t

Q!DITLIT.ffi~ UIT@,lJTLLq-ffi61rQa:6Uffi6O)6ITLlJLb 6lJ6ITIT m.ID:rLffi!t~6U 6lJ6ITITuu!D!D@)

@Lb(YJ6O)J!) t..S161ITu!DJ!)UCB!t!DUULL~. U6\J (YJ~Qffi~Lbt..S1 Qa:6Uffi61r

Qa:W!D6O)ffi m.ID:rLffiIDIT6lIT~ 6O)6lJLLu5161ITffi61r, ~UYffi61r, ~ffilf:l§J61IT,

ffirftwu516\J 6lJITLlJ, ~p-Lb LjP-!DLb, ffiITITC8uIT6O)~L C8P-L, Bin.LCB ffiITp-6!rnflffi61r

C8U IT61ITJ!) ffi rftlD, ffi 61rl'11D QUIT (!5 61rffi 61r Q ffiIT6tfur CB !DW ITrftffiffi U CBLb.

U6U6lJ6O)ffiWIT6lIT Qa:6Uffi61r, ~8Tffiffi~ffi@) 6)!D J!)6lJITIDJ u6UC86lJIDJ Qa:W!D6O)ffi

m.ID:rLffirfuffi61rUW61ITUCB!t!DuuCBLb. !DWITrftffiffiuULL m.ID:rLffiLb,Q6lJuuLb, ~p-IT6UI

~6U6\J~ 6lJLq-ffiLCB!D6U (y>6\JLb Q!DIT!DIDJ ~ffiffiLb Qa:tiJwuuCBLb.

6Ul6\>rf.J@> ~6r60)6lJ t..S1rf1~CO1~@~~Efu (Isolation)

6Ul6\Jrfu@) ~8T (YJ!D6I516U a:rfta:1D ~uY ~rft~Lb t..S161IT6lITIT70%

~6Uffi~IT6I516151~Lb ,!I>61ITJ!)ITffiffiffi@6lJUULCB ~IDJ6O)6lJ (YJ6O)J!)u5'I6U Q!DIT!DIDJ

~ffi£1w !:Bl6O)6\Ju5'I6U6TCBffiffiuuCBLb. 1f:l6\J ~8Tffiffi61fl6U Qa:6Uffi61r @IDJffiffilDITffi

Bin.Lq-u5'I(!5ffi@)Lb. (YJ!D6U !:Bl6O)6\J 6lJ6ITIT6-lf:lffi@) ~8T, @Wffiffi !:Bl6O)6\Ju5'IC86\JIT,

Q,!I>IT~ffi61r (y>6\JWITffiC86lJIT t..S1rftffiffiuuCBLb. @6il6lJITIDJ t..S1rft!t Q!DCBffiffiUULL

Qa:6Uffi61r (YJ!D6U !:Bl6O)6\J Qa:6Uffi61r 6T6lITuuCBLb. @Lb (YJ!D6U !:Bl6O)6\J

Qa:6Uffi61r 6lJ6ITIT m.ID:rLffi!t~6U ~~ffi ~LIT!t~WITffi C8a:ITffiffiUULCB

6lJ6IT!]6UlLUuCBLb, ~u51(!561r6IT (YJ!D6U!:Bl6O)6\J Qa:6Uffi61r !D6IT!t~6U 51LLq-ffi

QffiIT61r~Lb. @6-Qa:6Uffi61r 51LCB Qa:6Uffi61r, 6T61ITIDJLb 6lJ6ITIT6-1f:l 51LCB

6lJ6ITITuy 6T61ITIDJLb Bin.J!)uuCBLb.

@Lb (YJ!D6U !:Bl6O)6\J 51(!5 Qa:6U 6lJ6ITITuy, ~60)6mIT 6lJ6ITITUYffi6ITITffi,

6lJ6ITITuy @)CB6O)6lJ, 6lJ6ITITuY!DLCBffi61fl6U 6lJ6ITITffiffiuuCBLb. @6O)6lJffi61fl6U
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cF1!DuUIT6OTtill6rnTeocF1 &IT!J6151ITl&6iT~&.d5~ till6YTrTeocF18:,@)~6lfurCB. <OI~ITLrT.d5~

@)JDlUt5ILL cF16\) ~615)6\)&(Y)615)!D&6iT till6YTrTtill~!D@) <OI8'6U (g&ITCB ~6U6\)~

<OI8'6U till~ 6T6iIT@ <OIUWrT.<OI8'6U&6iT, §(g!J LDIT!fSlrflWIT&~6U6\)~ LDIT@ULL

UIT!JLburflwLb ~615)LW615)till. @)JDlut5I LL u6lfurY&615)6YT ~615)LW §@

<OI8'6Uu!JLbu615)!J <OI8'6U t5Irfl6tJ ~6U6\)~ till615)& (cell strain) 6T6OTuuCBLb.

@eo <OI8'6U t5I rfl6tJ <OIurflw ~6YT6tJ u(gWITrflWITIi:.Lrfl6U ~WITrflli:.&uuCBw.

@6iJtillIT@ till6YTrTIi:.&UULL <OI8'6U&6iT LD61ITI~ §(g!J ul!J-~~IT6YT ~6iITI!J-UITI!J-

(Monoclonal antibody) !5&6U&6iT 6TCBIi:.&6tJw~uS1rT(gtill!fSlu <OIUIT@6iT&6iT

~wITrflli:.&6tJLb uw6iITuCB£16iIT!D6OT.

sUl6Urfu@> <D\8'sUffi6Yr till6YTlh.JL5I6\51Q5ft,~ ~Q56UIT &,ffiuuCBLD 8'\6U

<D\UITQ5 6Yrffi6YTIT6U6OT:

1. <OI!5IT!fSl&6iT: ~6iu<OlUrT<OI§.I(g6OT6iu, <OIuucF16iIT, I!J-rflucF16iIT, <OI!J61ITI6iIT.

2. ~ITrT(gLDIT6iIT&6iT: ~LI!J-615)6OT.!F1rfu ~ITrT(gLDIT6iIT, oOouIT6\51Ii:.£16iT

§IT 6lfurCBw ~ITrT(gLDIT 6iIT.

3. ~CBuk!,cF1 : @6iITYe6iIT8'IT ~CBuk!,cF1, ~LLLb615)LD, <OIUIT6iIT@JIi:.@) 61frfu£1,

e!!j<Olu6U6\)IT, <OItillJDl !5ITwli:.&l!J-.

4. §(g!Jul!J-~~IT6YT !5&6U ~6iITI!J-UITI!J-&6iT.(Monoclonal antibody)
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<018'6U& 615)6YTlLjW ~ @tillITIi:. & Ii:. Ifu.I!J-W (Y)@ !fSl!D6iIT ~ Ii:.& 615)till ~~ Ii:.
<OI&IT6iT6YT1i:.Ifu.I!J-W <OI8'6U&6YTIT&@@Ii:.@)w. DNA @615)6!TIITuy @LU~615)~~

<OI~ITLrT.d5~, cF1!Duy ~615)6OT ~615)LW 1!J-.6T6iIT.6) (6T.&IT. @6iITBT6\516iIT ~6iIT)

&L~!fSl DNA ~L6iIT @615)6!TIITIi:.&uuCB&1!D~. &L~!fSl DNA, @6iITBT61Sl6iIT

~615)6OT 6151@.d5(g~ITLbt51uS16iIT 1!J-.6T6iIT.6)61516U y@)~~till~!D@) ~~6lS1 <OI8'wlLjw.

~till!D@L6iIT mmli:.@)6lS1Ii:.@)w LD!D@W <OIu@Ii:.@)W <OI~ITLrT

@615)6!TIITIi:.&UULI!J-@U U ~ IT 6U 6lS1 @.d5 (g ~ IT Lb L5I ~ 6iIT & 6Yf16U ~ rfu ffi 615) 6YT

<OItill6Yf1uuCB~~w.

till6YTrTuy mmL&~~6U till6YTrTIi:.&UULL &@ey:>6\)eo <OI8'6U&6iT

rfI& ITlbL5I6OT6iITL I!J-.6T6iIT.6) 6lS1!D@) <01till6Yf1 U CB~~ UU CBtill ~6OTIT6U cF16\)

1!J-.6T6iIT.6)Ii:. &@ey:>6\)eo<Ol8'6U&eli:.@)6iT <D\8'6U~W. DNAlLjL6iIT @615)6!TIIT.d5~

<OI8'6U&6iT 6T6\51uS16iIT &@Ii:.(g&IT6YT~~!D@)6iT J)6lfurCBw <OI8'~~~uuCBw.

&@~~615)L <OI8'W~ ~6lfur 6T61SluS16iITey:>6\)W §@ <OIu6lfur 6T6\51 <OIUITWWIT&Ii:.

&@6tJ!Deo <OI8'wwuuCBw. @6iJtillIT @ <OI8'Wtill~6OTIT6U <OIu6lfur 6T61SluS16iIT

&@U615) U ~ ITrT(gLDIT~ LDIT!D!Drfu & 6YTIT6U &@615)till 6) !D@Ii:.<OI&IT6iT 6YT~
~WIT!JITIi:.&uuCB&1!D~. 6T6\51uS16iIT &@U615)UuS16U &@ <OI8'~~~uuCB&1!D~.

U!fSlIi:.&UULL &@ !56U6\) ~L6U !f;J615)6\)uS16U @)LI!J-WIT& till6YT@Lb 6T61SluS16iIT

tillIT61Sl61Sl@.d5~ !fSlBT6TCB~~ 6lS1@wt5Iw ~6iIT (g8'rT.d5!fSl@UU615)~ ~!JITw.d5~

~JDlW6\)ITw. 10-20% @)615)!DWITLD6Uy!fSlw ~6iIT&6iT <OI~LI!J-(g!JIT615)8'&6iu

!f;J615)6\)uS16U ffiIT6!TIITUUCBw. @!J6lfurCB <01~LI!J- (g!JIT615)8' & 6iu 6T61Sl&615)6YT

@615)6!TIITweo <OI8'W~ ~615)till&6Yf16iIT @6YTW ~uS1rf1&615)6YT (g~rT6tJ <OI8'W~

1:4 6T 6iIT!D 6lS1&1~ ~!fSl6U L!J IT6iIT 6iu ~6iIT (g ~ IT(gLDIT 615) 8'&6iu ~ uS1rf1& 6iT

<OIu!DuuCBw.

(!P6ID!D 2 : y(g !JIT):51Ilf.$6rAw6io (!P6ID!D

y!fSl~ IT& &@6tJ!D!D (Y)L 615)L uS16iIT ~ 6iT(g6YT 6151.d5~ <018'6U6\516iIT

~ 615)6\)U U@)!fSl <018'6iIT@ Y (g!JIT!f;JlLjIi:.6Yf1W6iu ~ @)(Y)6iIT <01till 6Yf1(g W

6TCBIi:.&UUCBLb. t516iITy (recombinant) ~6iIT &6\)uy6iT6YT ~6lfur

y(g!JIT!f;JlLjli:.6Yf1w6iu ~6iT(g6YT <018'~~ ~uuCBw. @.d5~ y(g!JIT !f;JlLjli:.6Yf1w6iu

~6lfurL !f;JlLjli:.6Yf1WBTL6iIT@615)6!TIIT.d5~, 615)LDLLITcF16iu <OI8'6U t5I rfI~6U ey:>6\)W

@!J6lfurCB <OI8'6U !f;J615)6\)615)W ~615)L weo <OI8'li..lwuuCBw. @.d5~ &@Ii:.&6iT

<OIUITWWIT& &@6tJ!D!D <OI8'6lS16\51 ~ITuS1LW §LL615)tillli:.&uuCBw.

§LL615)tillli:.&UULL ffi@ !56U6\) ~!JLDIT& till6YTrT.d5~ !56U6\) till6YTLDIT6OT

@)LI!J-&6iT ~ @w. L!JIT6iIT6iu<Ol§.l61ITl1i:. 6lS16\)rfu@)&6iT ~@tillIT @)W (y)615)!D

UL~!fSl6U BT@Ii:.&LDIT& ~!JuuLCB6iT6YT~.

@)(g6YTIT 61ITIrfu ~ 6U 6\) ~ ~ L &@ LD IT !D JDl W 615) LD~~ 6U 6T 6iIT U ~
61516\)rfu@)&6Yf16iIT LD@.d5~ <OI~IT~!D8'IT615)6\)uS16iIT (nuclear transfer) (Y)~6U

ul!J-WIT@)w. @.d5~ L!JIT6iIT6iu<Ol§.l61ITl1i:. 6lS16\)rfu@)ffi6iT. y!D@(g!5ITW LD!D@W

cF16\) 6lI"1i:.&rfu&eli:.@) @!J8'ITW6OTU <OIUIT@L&615)6IT ~!Du~!fSl <OI8'W&16iIT!D6OT.
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5. @6iITLrTooo<OlU!JIT6iIT.

iq-!J IT 6iIT 6io<D\~61ITI&' sUl6\)ri.J@>ffi6Yr

<018' W !D615)& (Y) 615)!DuS16U <018'~ ~~ U U L L ~6iIT & 6iT ~ 6iT 6IT

6lS16\)rfu@)&615)6IT I!J-!JIT6iIT6iu<Ol§.l61ITl1i:.6lS16\)rfu@)&6iT 6T6iITUrT. <OI8'W!D615)&WIT&

IT&ITWt5I<OI6OT6iITL (y)615)!DuS16U ~.d5!f;Jw LD!JU@ ~@tillITIi:.&uuCBw. ~~

~ W Y uS1rfIuS16iIT !f;J !id,Ii:.6Yf1(g WIT615)L CB DNA till rfl615)8' uS16U (g 8'@LD IT@

~615)LD.d5!fSl@Ii:.@)W. @~ ~wyuS1rf1uS16iIT <OI8'6U&6Yf16U <OItill6Yf1uuCBw.

L!)"IT6isTI;ro<DI§.l6lJfl1i.61S)6\)ri.J@)8>6TrL(!!j61.lITli.8>u(BLb (Y>m !D8>6Tr

6T6\51u516OTffi(!!j6)JJ91u51sUDNA615)6)J Y@)~~.$8in.I!J-W ~Jb!!JsU 20Lb

!BITJb !!Jrr61fuTl!J-6OT uSlffiuQurflW 8'rr ~615)61IT ~@)Lb. L~rr6OT6ffiQ~6!ITlffi

51 6\51615)W ~(!!j6)Jrr ffiffi @(!!j6)JJ91ffi6IT ~6IT 61T61IT.

1. ~6)J61Trn.:.1l51sU 6)J6'fTJ'rffiffiUU(BLb 51 6\51u51sU ffi(!!je!:P6U80 Q8'6Uffi6m61T

6JS1(!!jLbL51W 1!J-.6T6OT.6)615)6)Jffi y@)~~ LDrrJb,!!S1~615)LD~~6U.

2. ffi(!!jl!:PL615)Lu516OT y(g~rr ):51llfffi6rAw6nS'l6U 6JS1(!!jLbL51W 1!J-6T6OT.6)615)6)J

Q8'@!J~~~sU.

(!P6ID!D 1 : ffiQ5 ey:>6\)80 <D\8'sUffi6Yr (!P6ID!D :

6T61SluS16iIT &@Ii:.(g&IT 6IT~!fSl61Sl@.d5~ &@ey:>6\)eo<Ol8'6U&615)6IT 6TCBIi:.&

(gtill6lfurCBw. ~615)till (Y)!fSlrT.d5~~uS1rf1uS16iIT UIT6\)@li:.ffi6iT ~LUL ~615)6OT~~



L..!)"IT61i"TE;iu<D!~6IIfl8> 61S16\)r!.J(!!>8>(58>(!!> 6T& ~~8>8>ITL..& :

~ 6Ttq-6OTurr.$lgw6Yr6IT (g!)"IT6f6)6\5'I6OT @6OT6iuLtq-~Ltq-6\> 1997tb ~6!furffi

L51u!)"6lJIflIill6\> L51!D!!>!!I LIT6\5'I 6T@Jtb ~&B;@jLtq-. (!:f>!!I6OT (!:f>!!I6\>

(g!!lIT6OTJDlW @j(g6IT1T6IIflr!.J 6JS16\)r!.J8>IT@jtb.

2. @!)"~!!Itb !1L6i5'>!Dw !1L!!I6l.Jtb Y!)"!!I~6i5'>!!I~ !!IWITIflB;8>B;Bin.tq-W LD61ITI!!I

~6i5'>6iIT. LD!)"Y <D!!!IITWl6\>@LU (!p6i5'>!DIill6\> Y@j~!!IUULL LDIT6\5'I,UIT6\5'I

(~lTrr§l LD!!>IDJtb 8'lTrr6\5'l) 6T@Jtb 8>6OTIDJ8>6Yr 1988 ~6iIT6lJIflIill6\>

!1L@6lJIT8>8>UULL6iIT.

@6i5'>!!1~ <D!!!IITLrr!!>~ ~<D!LDIflB;8>IT6JS16\>LDIT!!>JDlW6i5'>LDB;8>UULL@j!)"r!.J@)

!1L@6lJITB;/f,UULL~.6).6T6OTtq-§3 (AND I) (Y@)~!!IUULL DNA) 6T6OTIDJ
<D!UWIflLUULL n\,f1)6\> @j!Jr!.J.$I6\>, 8>@6l.J!DIT!!I (!:f>L6i5'>LIill6\> ~~8>uutq-WIT 8>

tq-.6T6OT.6). (g8'rrB;8>UULL~. @~ @j(g6IT1T61ITIr!.J(gUIT6OT!D (!:f>6i5'>!D1ill6\5'l@!!>~

@6OT@Jtb (!p@6i5'>LDWIT!!IIT8> @6\>6i5'>6\).

$!)IT6lJ!)" LlilliT GI$!)ITWJ/fu @JL..u61S1w/fu

8' IT!!IIT!)"6imTLDIT8>U L516OTu!!> !Duffitb

LDIT!!>!Dr!.J8>6i5'>6IT6)!!>uffi~~6lJ!!I!!>@) U6\)

343

(!:f>6i5'>!D1ill6\> !1Llillrr 6lJ 6ITrr80s;)

8>1T6\)r!.J8>6ITIT@)tb. @j6i5'>!D!!>!!I~

u6OT61ITI!)"6!furffi !!I6i5'>6\)(!p6i5'>!D8>6Yro$6ULII5ImuQu(!!j.$o$UI <D18'W!!lIT6\>!!IIT6OT

e@ <D!6lJ!!>JDl/f,!)"LDIT6iIT@6iIT B; /f,6\)uY6Yr6IT !!I1T6lJ!J~6i5'>!!1 !1LIDJ6lJ1TB;8> (!ptq-ll.Itb.

@UUtq-UULL !!I1T6lJ!)"~6i5'>!!1 @w!D6i5'>8> ~6\5'I6\> 6JS1ffitb(gulT ~ ~!!I6OT 6lJ1T!p

!Jj1T6Yr 5 6lJ@L~~!!>@jtb @j6i5'>!D6lJIT8>@@B;@jtb 6)<D!6iIT6OT!DIT6\>~~ LD!!>!D

!!I1T6lJ!)"r!.J8>(g6ITlTffiLD8>@56\> <D!8>lTffiuu~gwtb, (g!JjITW 6T~rruy 8'B;~lillgwtb

@)6i5'>!D6lj6Yr6IT$!)IT8> @@uu(g!!l 8>1T!)"6imTtb.

!!I!D/f,IT6\) ~~/f, LD/f,@56\> !!I@tb !!lIT6lJ!JriJ/f,6Yr !!IriJ/f,~6i5'>LW ~~8>

6JS16i5'>6IT808'6i5'>6\)~ !!I@6lJ!!I!!>@), !1L!)"r!.J8>6Yr.6lJ6ITrr80s;) mmB;.$I8>6iT, 8>6ID6ITB;

<D!8>IT6\>6\5'18>6Yr LD!!>IDJtb k!, 80s;) <D!8>IT6\>6\5'18>6Yr (g U IT6OT!D6lJ !!>6i5'>!D

!1Lu(gwlT8>uuffi~~6lJ$!)!!>@j !Jj6OT!DIT8> ~LLlDlLffi <D!8'W6\>UL (g6lJ6!fur&tb.

@6i5'>6lJ8>6Yr 6T6\>6\)IT(gLD <D!8'6\)6lj/f,6Yr ~~8>tb L51tq-UU6i5'>6lJ. 6JS16lJ8'ITIill8>6Yfl6OT

8'B;~ 6l51!Jwtb ~@jtb. ~(g!!l (g!Jj!)"~~6\> LDITBT6)!Duffi~~tb.

!!I1T6lJ!)"(gLDtbUITLffiB;@) Y~w 1l.IB;~8>6Yr UW6OT uffi~!!Iuuffi.$l6OT!D6iIT.

~6OT @)(g6IT1T61ITIriJ @LUtb (y>6\)tb !!I1T6lJ!)"r!.J8>6Yfl6OT~6OT (g!!lIT!!>!Dr!.J8>6Yr

LDIT!!>!Duuffi.$l6OT!D~. ~!pB;8>6!furL (!p6i5'>!D8>6Yr $!)1T6lJ!)" !1Llillrr <D!!!IITWl6\>

@LU6JS1W6\> UW6OT uffi~!!Iuuffi.$l6OT!D6iIT.

1. ~6iIT (g 6' IT&>!b 6iJ : @j (g 6IT IT61ITIriJ (!p 6i5'>!D 1ill6\> !!I IT6lJ!J ~~ 6OT

u6!furY8>6i5'>6IT. e6OT JDl!)"6!furffi ~6OT 8>6Yr (g8'IT ~~ LDIT!!>!!51W6i5'>LDUU~.

2. ~6iIT LDIT!i>JD1UJ6IDLD&>!b6\>: ~6OT @6i5'>6imTuy @LUtb (y>6\)tb,

e6OTJDl!)"6!furffi~6OT8>6i5'>6IT<D!8'UJ6\5'I)pB;8>80<D!8'W6lJ~.

19 8 0 6\> ~ 6OT61ITIW ~6OT/f, 6i5'>6IT !!I IT6lJ!)"~~ !!>@j6Yr !1L L <D!8' gw ~~
~6i5'>6lJ/f,6i5'>6IT80 <D!8'W6\>UL 6i5'>6lJ~~ /f,ITLLUULL~. !!I!!>(gUIT~ @T!!>IDJB;@)tb

~~/f,LDIT6iIT ~W6\> ~6OT 6.T!D!DUULL !!I1T6lJ!)"6lJ6i5'>/f,/f,6Yr !1L6iT6IT6iIT. !!I!!>(gUIT~

~6OT LDIT!D!D <D!!!IITWl6\> @LUtb (y>6\)tb !1Lu(gWIT /f,(!p6Yr 6IT U6\) !Jj6\>6\)

u6!furY6Yr6IT !!I1T6lJ!)"riJ/f,6i5'>6IT !1L6!furffiu6!fur6imT (!:f>tq-ll.Itb. ~6i5'>6lJWIT6lJ6iIT k!,80s;)

6T~rruy~ !!I6OT6i5'>LD,/f,6i5'>6IT 6T~rruy~ !!I6OT6i5'>LD,~~/f, mmLLtb !!I@tb

<D!UIT@6Yr !1L!!>u~~ (gUIT6OT!D6i5'>6lJ~tb. ~6OT LDIT!!>!D~~!D@)' ~BT 6lJ6ITrr80s;)

(!:f>6i5'>!D~6lJlilwtb. ~6lJ!!>JDl6OT (y>6\)tb!!llT6OT Y@)~!!IUULL ~6OT 8>6Yr !1L6Yr6IT

$!)1T6lJ!)"riJ/f,6Yr!1LIDJ6lJ1TB;8> (!:f>tq-ll.Itb. (tq-!)"IT6OT6iu GI~61ITIB; $!)1T6lJ!)"riJ/f,6Yr).

$!)IT6lJ!)" Gl8'/fu 6lJ6ITiTu4 LDrl>IDJib 4cg!)"lTL..(gLITL5161T1T6TuL..

Lu5'I(!!j61T6JT!!irr6lJIJ~~6I51@!ii~ 1Slff1~Q!!i~.$o$UULL ~6T .$I@u51 JBB;/f,tb

<D!8'WWUULL 6lJ6ITrT mmL8>~~6\>. /f,Lffiuuffi~~UULL @!:J!6OI1iU!fi6lllfL

o$rr6U~~!iJ(§ 6lJ61Tir.$o$UU~6lJ~ ~BT 6lJ6ITrTuy 6T6iITuuffitb.

@!!>~ s;)JDlw ~1T6lJ!)" ~BT6JS16i5'>6iITY!D, ~6\>6\)~ ~B;/f,~ ~BTB;/f,6Yr

~6iIT <D!LDITLffi/f,6Yr, (g6lJrT @61ITI, /f,@UU@)~, (!p6i5'>6ITB;@)tb 6JS16i5'>!!I/f,6Yr

(gUIT6OT!D6lJ!DJDl6\5'l@!!>~ <D!u!D6\)ITtb. ~IT6lJ!)" <D!8'6\>/f,6Yr, /f,IT6\)6iu ~/f, 6lJ6ITrr80s;)

~6i5'>LW. 8'~~U<D!UIT@L/f,6Yr <D!/f,IT6!furL 6lJ6ITrT ~L/f,tb (g~6i5'>6lJ. U6\)

~..~
uLtb 10-7
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:1LuS1IT:1dmLffiffiUF>6IT,:1LULJffi6IT (trace elements) 6!5)6ULLu5166Tffi6IT, 6!5)!!)L!J§l66T

~6UW, @(g611rrrtFluT6I> (inositol) 8T8>(g!JTT6iuLD!DIDJW 6U6YTITa:tFl 9!JTT8>.$1ffi6IT

(growth regulators) CD1ffiTT61fuTL!1iTT@jW.@!1J~8T6lS16!5)61IT 6U6YTIT:1dmLffi!1J~@.J6IT

CD1a:~!1J~w (!p66T61ITIT @!1J~8T6lS16!5)61IT, (ga:TTl1J-WW 6!5)~U(gUTT @j(g6YTTT6!5)!JL,

6!5)~L!J§l66T CD1U!JTT8>6!5)6TU(8 LD!DIDJCD1LDIT8>@jrfl8> @j(g6YTTT6!5)!JL~.$1w6U!DJDTT6I>

~61fuT@lJuS1rfl .Q58>ffiW CD1a:w!1i6l> (g6U61fuT(Bw. 8(5 !1iTT6U!J ~8T 6U6YTITULJ

(!P6!5)JDuS16\:> (!P!1i6\5161> ~!1i6!5)61IT UTT!JTTLDrf18>ffi:1L6IT6YT 6UJ:§! (!P6!5) JDffi6IT

UL!1J~6\:> CD1a:TT6I>6UUUL(86IT6YT61IT.

@!is!1i :1dmLffi!1J~6\:> ~8T8>ffi6IT ffiTT6U6iu 6T66T@JJw t5I rfl8>ffiUULTT!1i Q6-00

CD1!1iTT@j~ffi6YTTTffi @(58)@jw. t5166T 61ITIT ffiTT6U6iu U6U tFlIDJ t5I rfl6l.jffi6YTTTffi

.Q561fuTLffiTT6ULDTTffi 6U6YTIT8>ffiUUL6UTTW.

LJ~!7 TTL ~ LTTL5161TTT6N':"(Ba:.6Yr

ffiTT6U6iu 8(5 ~!J 6U :1dmLffi!1J~!D@j LDTT!DJDUUL(8 t5166T61ITIT !!)66T@j

@j~8>ffiUULLTT 61>, U6U CD1a:6I>ffi6IT !1i61rl'16!5)LDUu(8 !1J!1iuu(8.$166T JD61IT. CD1a:6I>

8T6U!J!DJD !1iTT6U!JCD1a:6I>~8>@j LJ(g!JTTL(gLTTt5I6YTTT6iuL6T66TIDJ CD1UWIT.CD1!1iTTrill@j

6U6YTITa:tFl ~6UW LJ(g!JTTL(gLTTt5I6YTTT6iuL CD1UJD6UTTW.LD!DIDJW ffiTT6U6iu ~8T

~6\:>6U~ a:TT !1iTT!J6irnT !1iTT6U!J ~8T6!5)6U CD1a:6\:>~(g6UTT6iu tFl6!5)!1i8>@jW CD1!!)TT~
LD!DIDJW CD1u8>l1J-6!5)61ITtFl6!5)!1i8>@jW CD1!!)TT~ (ga:IT!1J~ LJ(g!JTTL(gLTTt5I6YTTT6iuL

!1iWTTITCD1a:WW6UTTW.8(5 !1i66T6!5)LDll.j6!5)LW ~6\:>6U~ U6U !1i66T6!5)LDll.j6!5)LW

LJ(g!JTTL(gLTTL516YTTT6iuL(8ffi6!5)6YT@6!5)6irnT!1J~ @61ITffi6UULJ CD1a:WW6UTTW.@!is!1i

CD1a:6I>ffi6IT6U6YTIT:1dmLffi!1J~6I> 6U6YTIT8>ffiUULLTT 61> LJ~w CD1a:6\:>8T6UITffi6IT 5-

10 !!)TTLffi6rf16\:> :1L(56UTT@jW. @!is!1i CD1a:6I>ffi6IT 8!1J!1i U61fuTLJ6!5)LW!1iTT61>

ffiTT6U6iu8T8>@j 8(5 LD!Jt5IW6\:> ,lliI6!5)6U!1J !1i66T6!5)LD6!5)W!1J!1i(5.$1 JD~.

~yi;a:.~~8i-

~
~6YTftlj U<B~~!1)6U

+

Gl61J61f1~ GI!1)TT!DW ~li>@)!1)6U

+

GI!1)TT!DW !5li>ffilw !1)6ifur6m!TIT

GlffiTT6ifur<B ffi~ftlj!1)6U

!

m@:i;:~~HHBHHH
r"'"\ ..J.: .

0:J:"::~~

e61f1

ULW10-8

~66T LDTTIDJ~6U(Gene transfer)

!1iTT6U !J rill ffi 6rf161> ~66T LD TTIDJ!1i6!5)6U ~ 8>~ !J TT U TT8>I.!!!rfl W W

l1J-igu51(gutFlw66T6iu 6T66T JD UTT8>1.!!!rf1ww CD1a:w6I>u(8 !1J~.$1 JD~. @6iJ6U6!5)ffi

UTT8>l.!!!rflww, LD61fuT6m1f]6\:> 6U6YT(5W !1iTT6U!Jrillffi6rf16\:> (g!!)TTll.j61fuTLTT8>@jW 8(5

.$1!JTTW CD1!!)ffil1J-till UTT8>l.!!!rflWW. @!1i66T a:TT!1iIT!J6irnT 6UTTJ98>6!5)ffi 8TW!DtFluS161>,

!1iTT6U!J CD1a:6I>ffi6rf161>, ~66T LDTTIDJ!1i6!5)6U ,lliIffiJ9!1J!1i6UTTW. ~66T LDTT!DJDrillffi6IT,

.$1CD1!J6YT66T ffiTT6I> l1J-igLDIT (crown gall tumors) :1L61fuTLTT8>@j.$1JD~.

.$1!JTTLDUCD1uTT(56YTTT!1iTT!J!1J~61> @!is(g!!)TTW (!p8>.$1WLDTT61IT~. @(56lS16!5)!1iuS16!5)6U

!1iTT6U!Jrillffi6!5)6YT LDL(8(gLD !1iTT8>@j.$1JD~. @!is(g!!)TTW ~61IT~, UTT8>l.!!!rflW

t516YTTT6iu u51L DN A6lS166T, LDTTIDJ!1i61>, (g a: IT!1i61>, tFl6U U @j~ffi 6rf161>

CD16U6rf1uU(8!1J~!1i6l> (guTT66TJD6U!DJDTT6I>6)!Du(8w. @!is!1i t516YTTT6iuu51Ll1J-!HLDrT

(guTT66TJD 6lS1WTT~6!5)W :1L61fuT(8 U61fuT@lJ6U!1iTT6\:> @~ Ti t516YTTT6iuu51L

@(56U6!5)ffiWTT61IT t516YTTT6iuu51Lffi6IT (opin synthesis) 86!5)u66T
:1L!Du!1J~6!5)W~!1iTT!JLDTTffi8> CD1ffiTT61fuT(8ffiTT6irnTUU(B.$166TJD61IT.

~6!5)6U (1) ~8>(gLTT6!5)u66T Octopine Ti plasmid (2) (g!!)TTu6\5166TTi

t516YTTT6iuu51LNopaline Ti - plasmid.

!1iTT6U!J ~(g61ITTT(!pL66T @6!5)6irnTll.jw DNA - T-DNA 6T61ITUU(BW.
@!is!1i 6U6!5)ffi T-DNA 12 .$1(g6UTT(gu6iu (!P!1i6l> 24 6U6!5)!J (g6UIDJU(BW.

@~ (g!!)TTW CD1!1iTT!DIDJ :1L61fuTLTT8>@j6U~ 6\:> U6U Ul1J-WTT61IT ,lliI6!5)6Uffi6IT

:1L6IT6YT61IT.tFl6U (g!!)TTW6UTTWUULL~l1J-ULL !1iTT6U!Jrillffi6IT8T!J8>@jW Lf61ITTT6\518>

CD1UTT(5Lffi6IT .,'}.jtFlL(gLTTtFlrfl66TffiTT66T, 6!5)~L!JTT 8>6f61 ~tFlL (gLTTtFlrflrillffiTT66T

(guTT66TJD6U!D!!5l!D@jLD61fuT UTT8>l.!!!rflwrillffi6IT FFIT8>ffiuu(8.$166T JD61IT.

@!is!1i ~6U8>8in. IDJffi6IT Ti t516YTTT6iuu51l1J-6I>:1L6IT6YT61frflw ~66T ffi6!5)6YT!1J

@JT61fuT(8w.T -DNA U@j~6!5)W G;)a:~!1J~6U!1i!D@jW @6!5)6irnTuu!1i!D@jW61frflw

~61rl'166T CD1UTT(5Lffi6IT(g!1i6!5)6U.'
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{j)rn-~M!

uub 10-9

UITIi,I1!!rf1w@6l5)6!ruT6l1I6iIT ~UIT§.!, 6lJ~ffiJffi1 ~uS1rf1uS16D1@$§.! GUIDJtb

~uS1rf1Ii,@) L516fTIT6fuu51L G/TW6lJ§.! ~UIT6\)~61.1 T-DNA U@)@l!.Jtb <OI/TW~tb

!1)IT6lJ[T G/T W~ Ii, @)6Yr !;9J6l5)~$!1) ~ L6iIT ffi1G[T6fT6iIT ffiITW ~,!!) IT6l5)w~

~!1)ITJDIDJ6l1I1i,@)tb.

L
~ r-J CyI-I "'"~@-~"'""""'"~ -" ;;::',""" I~"- @on"",::::;,"'" _.~~ " ~ ".~~

,,~~~ ~ ~~" "'-- .
' ,. ,',' ,,' :;;.',,::,: :~', . 6>S1.&.@)LD

I - 1-
l"".,;':-,;",:,0', , r;-, """"8>@)""".. !f>=""

. L'fUT !bL(8 "'='-8>11:>
"'-LJ JE>IT6TT

6>J6TTf',tJ'-I

1

&.<1:!JIT WIT.& rflw~~'-6<IT

.IDJ6IDITLD GLJ@.&.8>11:>.

I .,. I ~ ~ I
:"'" "'...,; ,":"".. '. . A .-'f' .,,",""<1'
'~"-:"",>:":\C,, ,,:'oj"""', <1:-;:;;-- ?:...t.':'>";'-~"":; '",

!b6IDIT(8 . !PJToniIT(811:> <1:6>Jfr 6>J6TTfr!b6U
"'-@6>JIT!b"" 00='-8>11:>

ULtb 10-10

L5161TIT6h:>u51L(yJ6\)LD ~61ilITLIT61fT lLLtf,!!>6\> l!:P6l5)!!>:

T-DNA uS1w6l1I@tbytb DNA6l5)W ~/TIT~§.! ~6iIT LDITJD!!)tbGe:ww

Ti L516fTIT6fuu51L~!1)6ljtb. L516iIT Ti L516fTIT6fuu51(8tb ~ffi~[TITUITIi,I1!!rf1w<.YJtb

~ !1)6l5)61.1W IT6!IT ~6iITffi 6l5)6fT !1)IT61.1[TffiJffi ~ 6Yr G e: ~ ~@ @6l5)6!ruTIi, ffi

~!1)6ljIt16iIT!!)6iIT .

1985w ~ITIT6fu LDJDIDJtb ~6lJ@6l5)LW @)~6ljtb ~@6lJITli,lt1w

<.YJ6l5)!!)ffi6Yr !1)IT6iIT LD[TYU GUIT!]51uS1w6D1w ~6iIT LDITIDJ!1)~Ii,@) 6l1Irf16lJITffi

uw6iITU(8 ~!1)uu(8It16iIT!!)6!IT.

347

~!]51w 6))IW6l5)6\)ffi6Yr @6l5)6\)ffi6tf16D1@$§.! 6T(8li,ffiUU(8It16iIT!!)6!IT. @&J

6l1IW6l5) 6\) ffi 6l5) 6fT !;9J 6OiIT WJuS1rf1 !B Ii, ffi tb Ge:W!1) L516iIT 61ITIT @6l5)6!ruT$!1)

~6iITffi6Yr ~6l5)LW LDITJD!!)tb ~6l5)L$!1) ~. l1j-~u51~u~w6iIT6fu 6lJ6fT@tb
6lJ6fTIT ~Lffi~@W Ge:~~!1) ~6lJ6OiIT(8tb. @&J6l1I6l5)6\) @@ ,!!)ITLffi6Yr

6lJ6fTIT$!1) L516iIT6!ITIT,ffiIT6!ITIT6l5)LD..F6iIT,ffiITITU6ufI~686iIT ~6Yr6fT ~Lffi~@JD@)

LDITJD!!) ~6lJ6OiIT(8tb. ffiITITU6ufI~686iIT ~1i,~[TIT UITIi,I1!!rf1w~@6l5)6!IT GffiIT w~tb

e: 1i,@l!.J6l5)LW§.!. @[T6OiIT(8 ~W6\) §.! 3 6lJIT[TffiJffi6tf1w 6lJ6fTIT$!1) L51!!)@)

8i>IT6\) 6Y1S16D1@$ §.! 61.16fT IT$ !1) !1)6OiIT (8 UU@)@ffi6l5)6fT <0161.1Ll1j- ~ 61.1IT

~1i,@)6l1I1i,@)tb ~Lffi~@W Ge:~~!1) ~6lJ6OiIT(8tb. ~!61w <OIe:l1j-ffi6Yr,

~6lJIT ffi6l5)6fT ~@6lJIT Ii,@)tb !1)@6!ruT~@w, 4 <.YJ!1)W 7 6lJIT[TffiJffi6tf1W @6l5)61.1

LD6OiIT6!51IT1wy6l5)!1)li,ffiUUL ~6lJ6OiIT(8tb.

urf1~8"IT ~61f)6OT c$6IT

1

2.
ffiI!JlTtD B'lTwepL(Bib6i.J

,Jj.ju5l6\)~ ~lLi!>ib6!iT6!f)LD B'lTwepL(Bib6i.J

~6!.JI;- epL(B,s6Tfl6i.J @(15!5~ 6!f)!J~B'm5lwtD ,s1T6!furtSli!>ib6i.J

ffiln-tSl-ulTwn- ~B'lTib6!f)/XIT (P6!f)JD 11LuS1n- 6T!51rfl,s6Tfl6!iT 61Sl6!f)/XIT,Jj.j!61ib6i.J.

QiblT ,ITJ.\'QJ,ffiBo£l,s6Tfl6!iT LD!51LJlj'(B.

QJI>IT!51i!>ib6l5l6i.J 6lJlTllj 11L6!furLIT6lJ6G)ib ,sITWJib6i.J LITn-~lTtD (§1j;?ITlU (p6G) JD.

B'1T61mT 6Trfl 6lJlTllj 11L6!furLITBo(§ib6i.J.

,s1T6TT1T6!iT6lJ6TTn-(§tD (P6G)JD ,s6!furL!61ib6i.J.

,stD~UIT6iuL 11LuS1rfl,s6Tfl6!iT 61Sli!>!51wlTB'rfu,s6iT ,Jj.j!61ib6\J.

6TtD.tSI.6T6!iT. ~B'lTib6G)/XIT.

!;9J6!furWJuS1n- 6lJ6TTn-eolfl Ln-tSllqLI!j- (P6G)JD.

FF6iu(B ,Jj.jIDJtDYib6i.J ~B'lTib6!f)/XIT.

ibuS1rfl6i.J !;9J6!furWJuS1n- UITn-i!>ib6\J.

@L6I.S1 LDIT61Sl6i.J!;9J6!furWJu51n- UITn-i!>ib6i.J.

6G)6lJLIT 6i.J ~B'IT ib6!f)/XIT.

@!J i!>ibi!>!516!iT(§~U ,Jj.j!61ib6i.J.

Q~LL~!JIT Ifl6iuL UITn-i!>ib6i.J.

k!,~6G)/ruS16!iT @/XITeo~/rn- Bo6G),s @6i.J6\)1T 6h:J~UITn- ,s1T61mT6i.J.

Q§.I6i.J 6IfWUI!j-6lj ~B'IT ib6G)/XIT.

I!j-Bo,s1T @6G)6\) ~/rlTib6G)/XIT.

3.

4.

5.

6.

7.

8.

9.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.
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I (O)UQ5U>L51rf16lJ- I I
COIuIT~ {9J615lrr@).JW1rf1UJ6\>

LD~LJ\j'<B(O)8'Wfb6U

u~~-I

L.Shfl61.J A : B'rflUJIT 6t!T 6U]615)L 615)UJ C8~r'r.m (j))~<B B;B>61.JLD

1.

2.

3.

4.

!;9J6OiITWPJuS1rf1 ~6\)/r,~@6\J '~6l5f1W6\Jlf,\H,6\J6iu' wlf, /r,6OiIT(8t51~~6lJIT

(a)

(b)

(c)

(d)

!)ITUITL /r,IT If,

6TL6lJITL GI§l6fu" 61ITIT

~6fu"L6fu" 6lJIT6fu" 6I511l..j6lJ6fu"~ITIf,

oOouGl61Twu51rfu

'6iuUIT6fu"(gL6l5f1w6iu GI§l61IT(g!)646fu"' @wrfl 8'rfluS16\J6!»6\) 6T6fu"@

!:51~ t.Sl ~~ 6lJIT .

(a)

(c)

GI§l6fu" 61ITIT & /r,ITIf, (b) GI!)t.q.. & 6iuUIT6\J6\)IT6ru6l5f1

(d) UIT6iu8:8'IT & t.q..6fu"L6\JoOoU61TITrfI & Gl8'uS16fu"

9~~GI~IT!D@ 6lJ!)ITW6\J (antiseptic) @(5lf,~W ~@6!»6lJ
lF1ffil8:6!»8'6!»w ~6OiITLITIf,ffilw6lJIT WITIT?

(a)

(c)

§lIT6fu" t.q..6fu"L6\J (b) (g§lIT8'oOoU 6I516iuLIT

(d) !)ITUITL /r,ITIf,gwTuS16iu UIT6iu8:8'IT

!;9J6OiITWPJuS1rf1lf,~W,6I51WIT@/r,(5lf,~W ~6IT61T 8'wu!I>~~6!»~

GI/r,IT6IT6!»/r,/r,6IT e!:f>6\)W6)))61TIf,ffilw~.

(a)

(c)

(g§llf,/r,U GI~6fu"(g6\) (b)

oOoGlu6I51lf,6iuU6ljGl8'L (d)
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@(gWITLIT 6iu~6lJIT6fu"

!)ITUITL /r,ITIf,

5.

6.

7.

8.

9.

LfIT, w!D@w 8uS16fu" GI)I>IT@UU~ W"6iuL Gl8'6\J/r,61TIT6\J 6T6fu"U6!»~

!:51~t51 ~~6lJIT.

ffin.L(8 6!»w(g!)IT6iu(g/r,ITu6!»u ~(56lJIT If,ffilw Glu(56!»W WIT6!»!)8:

(g8'(5tb ?

(a)

(c)

!)ITUITL ~lf, (b) 6rulf,/r,rflWIT6iu

( d) Gl6ru IT6!» 61ITIf,)I>IT6\J

8'ITW(gW!D DJUULIT ~ LrflUU(g61ITITWIT U6\J6I51LW 6T!I>~ 6!»wlf,(g!)IT6iu(g/r,ITU

e!:f>6\)W UITITIf,/r, (!;Pt.q..Il..jW ?

(a)

(b)

(c)

(d)

oOo(gu6iu /r,IT6fu"L!)IT6iuL 6!»wlf,(g!)IT6iu(g/r,ITU

6T6\)lf,L!)IT 6fu" 6!»Wlf,(g!)IT6iu(g/r,ITU

LITITIf, oOoLf6\JL 6!»Wlf,(g!)IT 6iu(g/r,ITU

oOoU(5 GI!)Gl8'6fu"L 6!»wlf,(g!)IT6iu(g/r,ITU

8(5 ~uS1(56IT61T Gl8'6\J6I516fu" (!;P~6!»WWIT 61IT 6)))U!)W 6T!I>~

6!»wlf,(g!)IT6iu(g/r,ITut516\J GI~rflll..jw

(a)

(b)

oOo(gu6iu ffiIT6fu"L!)IT6iuL 6!»wlf,(g!)IT6iu(g/r,ITU

6T6\)lf,L!)IT 6fu" 6!»Wlf,(g!)IT6iu(g/r,ITU

(c)

(d)

LITITIf, oOoLf6\JL 6!»Wlf,(g!)IT 6iu(g ffiITU

oOoU(5G1!)Gl8'6fu"L 6!»Wlf,(g!)IT 6iu(g/r,ITU

6!»6\)L 6!»wlf,(g!)IT6iu(g/r,ITut516fu" GI~6Tfl6lj !:516!»6\) 6T~ ?

(a)

(c)

O.11Jl11

O.51Jl11

(b) O.21Jl11

(d) O.81Jl11
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(a) §lIT6fu" !E>LW

(b) oOot51!)IT6fu"6iu @56\J6ru

(c) oOot.Sl!)IT6fu"Q8'6iu(g/r,IT GI!)t.q..

(d) @(gWITLIT 6iu6lJIT6fu"



I G;)UQ9lD L51rf16lJ- I I
<OIUIT~ t9161fur~uS'IrflUJ6U

LD~uLfffiG'lS'LU!!>6U

u@>~-I

L5lrfl6l.J A : sorflwrr6UT 61S16tOL6tOW (g~IT.m<Ol~<BB:.B)6l.JLD

1.

2.

3.

4.

~6lfurWJu51rfl ~6\)ffi!t@6\J ' ~615f1LD6\Jffi~ 6\J6iu ' §)ffi ffi6lfur(8t51!t~6lJrT

(a)

(b)

(c)

(d)

iJITUrTL. ffiIT ffi

6TL.6lJrTL. Q~~6tITrT

~~L~ 6lJIT~ 6\51llj6lJ~~ITffi

oOouQ6YTtDu51rfu

'6iuUIT~cgL615f1w6iu Q~6tITcgiJ6l!j>~' i:5lwrfl 8'rflu516\J6(j)6\) 6T~ g)J

,rB1~t51 !t~6lJrT.

(a)

(c)

Q~~6tITrT & ffiITffi (b) QiJl!J. & 6iuUIT6\J6\)IT6I\J615f1

(d) UIT6iu8:8'rT & l!J.~L6\JoOoU6YTITrfl & Q8'u51~

~g:>!tQ~ITJDg)J 6lJiJITLD6\J(antiseptic) @Q5ffi@)tD ~g)J6(j)6lJ
cF1.$18:6(j)8'6(j)w~6lfurLIT ffi&lw6lJrT WITrT?

(a)

(c)

~IT~ l!J.~L6\J (b) cg~IT 8'oOoU 6\516iuLrT

(d) iJITUrTL. ffiITffigwTu516iu UIT6iu8:8'rT

~6lfurWJu51rflffi@)tD, 6151WITi:5lffi(5ffi@)tD ~6IT6YT 8'tDu$~!t6(j)~

QffiIT 6IT6(j)ffiffi6IT e!:f>6\)tD 61516YTffi.$1w~.

(a)

(c)

cg~ffiffiU Q~~cg6\) (b)

oOoGu6\51ffi6iuu6ljQ8'L. (d)
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@(gWITLrT 6iu@)6lJIT~

iJITUrTL. ffiITffi

5.

6.

7.

8.

9.

LfrT, LDJDg)JtDeu51~ Q)!>IT@UU~ W"6iuL. Qe:6\Jffi6YTIT6\J6T~U6(j)~
,rB1~t51 !t~6lJrT.

8in.L.(8 6(j)LD(giJIT6iu(gffiITU6(j)U ~Q56lJIT ffi&lw QUQ56(j)LD WIT6(j)iJ8:

(g8'Q5tb ?

(a)

(c)

iJITUrTL.~ffi (b) 6I\JffiffirflWIT6iu

( d) Q6I\JrT 6(j)6tITffi)!>IT6\J

8'ITW(gLD JD!DUULIT ~ L.rflUU(g6tITITLDIT U6\J6\51LtD 6T$~ 6(j)LDffi(giJIT6iu(gffiITU

e!:f>6\)tD UITrTffiffi (!Pl!J.lljLD ?

(a)

(b)

(c)

(d)

oOo(gu6iu ffiIT~L.iJIT6iuL. 6(j)LDffi(giJIT6iu(gffiITU

6T 6\)ffiL.iJIT~ 6(j)LDffi(giJIT6iu(gffiITU

LITrTffi oOoLf6\JL. 6(j)LDffi(giJIT 6iu(g ffiITU

oOoU(5QiJQ8'~L. 6(j)LDffi(giJIT6iu(gffiITU

eQ5 ~u51Q56IT6YT Q8'6\J6\51~ (!P(!g6(j)LDWIT6tIT 6151uiJtD 6T$~

6(j)LDffi(giJIT6iu(gffiITut516\J Q~rfllljtD

(a)

(b)

oOo(gu6iu ffiIT~L.iJIT6iuL. 6(j)LDffi(giJIT6iu(gffiITU

6T 6\)ffiL.iJIT~ 6(j)LDffi(giJIT6iu(gffiITU

(c)

(d)

LITrT ffi oOoLf6\JL. 6(j)LDffi(giJIT 6iu(gffiITU

oOoU(5QiJQ8'~L. 6(j)LDffi(giJIT6iu(gffiITU

6(j)6\)L. 6(j)LDffi(giJIT6iu(gffiITUt51~ Q~6Yf16lj ,rB16(j)6\) 6T ~ ?

(a)

(c)

O.1f1lll (b) 02f1lll

(d) O.8f1lll

350

O.5f1lll

(a) IT ,r5LtD

(b) oOot51iJIT 6iu @56\J6I\J

(c) oOot51iJIT G8'6iu(gffiIT QiJl!J.

(d) i:5l(gWITLrT 6iu@)6lJIT



10.

11.

12.

13.

14.

oOoUC5 tOIUtOl8'6iIT6fu 6IDLDB>(gUIT6fu(gffiITULD(!:5~§.!6l.J J;9.]61fur@u51rAw6lS16U

6r!B~ J;9.]61fur@u51rA6IDWB> ffiIT6ffiIT uw6iITu(B~~uu(B£1JD§'! ?

(a)

(b)

(c)

(d)

LrAUU61ITLDIT u6U6IS1uD

6IDLDB>(gffiIT UIT B>lJ!!rAww tq-IJ:j,UIT@)(g6TTIT..F16fu

6futOlLooo6IDU(g6UITffiITB>ffi6fu ~rAw6fu

@.(gffiIT6ID6U.

J;9.]61fur@u51rAffi6iT 6r6l.J6l.JIT WJ ffiL(BUU(B~~uu(B£16iIT JD6IIT ?

(a)

(b)

(c)

(d)

t6B>ffiUU(B~6U

~(BB>ffiUU(B~6U

tOIffiIT6U6Uuu(B~6U

(gLD,[btOl8'IT6iIT6IIT ~6ID6IIT ~§.!w.

£(g~ ~6iT6TT@6U6r§.!

(a) tOILDITB>@)rA

(b) @)(g6TTITrA6iIT

( c ) tOI6l.J6iT6Yfl

(d) ~ITu5luw

ffi6IIT~~ ~ (g6UITffiW ~6U6U ?

6ID~U(gUIT@)(g6TTIT6IDULtq-6iIT ~LIT ~@ 6r6ID~B> tOIffiIT(BB>ffi (g6l.J6ffiIT(Bw.

(a) 0.1 ppm u5l<5..F1w @)(g6TTITrA6iIT

(b) 0.5 ppm u5l<5..F1w @)(g6TTITrA6iIT

(c)

(d)

1 ppm u5l<5..F1w @)(g6TTITrA6iIT

0.01 ppm u5l<5..F1w @)(g6TTITrA6iIT

~ITu5lU 8'6Uooo(gUL 6r~,[b@) 6r@UITffi ~@ffi ..F1JDUUITffi tOI8'W6UU(BW?

15. 9. (g~ll.j6iT6TT 6ID6l.Jffi6Yfl6\) 6r §.! )I>IT6iIT@) ~w (gLDIT6!5f1ww ~ U 6IDUB>

tOIffiIT61furL§.! ?

16.
~ u51<!5.6iT 6TTtOI8' 6U 6IS16U 6) !bU (Bw <p B>£1 W LDIT6IIT @ U8' IT W 6IIT

LDIT,[bJDrfuffi6ID6TT 6ill6TTB>ffi tOI8'IT6U6UUU(BW 6l.JITIT~6ID~ 6r §.! ?

(a)

(b)

(c)

(d)

6l.J6TTIT ..F16ID~ LDIT,[bJDW

..F16ID~B>@)W U8'ITW6IIT LDIT,[bWJW

6l.J6TT(!:5w U8'ITW6IIT LDIT,[bJDw

£16ID6TTB>(gffiIT6ID6U..F16fu.

17.
8'B>@ tOIu WJ6l.J~ ,[bffiITffi 8'ITB>ffi6IDU6IDWU t.Sl6TTB>@)W tOI8'W6U ~~IT6l.J§.!

@)C5B>(gffiIT 6ID8' ~~B>@)W e(!:56l.J6IDffi J:51ffi)j?80..F1 6r 6U6UIT

J;9.]61fur@u51rAffi6Yfl~W, 6ill6Urfu@) LD,[bWJW ~IT6l.JUrfuffi6Yfl~W )I>6IDL

tOIuWJ£1JD§'! ~§.! 6r§.! ?

18. TCA BT~,[b..F16r6l.J6l.JITWJ ~6IDWB>ffiuu(B£1JD§'! ?

(a)

(b)

B>tOIuu BT~,[b..F1

..F1LrAB> ~u5l6U BT~,[b..F1

(c)

(d)

~Wooot.SlUIT6IS1B> BTw,[b..F1

(gLD,[bffi61furL 6r 6U6UITW.

352

(a) 6U(gffi (b) !d,<56ID8'

(c) UITB>lJ!!rAWIT (d) (gLD,[btOl8'IT6iIT6IIT 6r 6U6UITLD.
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(a) ITu5lU 8'6UoOo(gUL

(b) tOI6l.J6iT6Yfl 6ID)I>Ltq- (gUL

(c) tOI8'LrA6ID LDL

(d) oOotOlurAB> @)(g6TTIT6IDu(B

(a) BT6l.JIT..F1 6\}

(b) HMP 6l'j>6iITL

(c) £16ID6TT B>(g ffiIT6ID6U..F16fu

(d) tOI8'£616U



19. 6T615)61J GI!JjIT~a:.615)6TT 51L6!fuTLITli,~ffil6iIT!D6OT ? 8. oOoLj{5G1I)GlI3'6iITGiu 615)LDIi,C8I)ITGiuC8a:.ITULDIT~rf1u GlUIT(5615)6TT (Speci-

men) Ii,~ Gl61J6Yf1uu(8~~ffil!D~'

9. 8(5 LDIT~rf1U GlUIT(5{5Ii,~ (Specimen) @W!b615)a:.WIT6OToOoLj{5G1I)

GlI3'6iITGiu@6\J615)6\)Glw6iIT!DIT6\J,~~ oOoLj{5G1I)GlI3'6iITGiuI3'ITWC8LD!b!DU

UL.LIT6\J~$~ I3'ITW~~6iIT GlUWIT

10.
8(5 a:.ltj-6OTLDIT 6OT LD!b WW 51LWIT ~I)LDIT 6OT ~6!fuTC86mITIT li,ffil.

20. GI!JjIT~WIT6\J ~ITIi,a:.uu(8w GlUIT(5{5Ii,~ 6T6iIT6OTGlUWIT ? 11. ~ 615)6\) !B 6TT<.!:p6iT 6TT

(a)

(c)

(b)

(d)

C8a:.IT 6T 6iIT615)6ruW

Lj!D ~~ITIi,a:.~IT 6!firlfr

a:.~IT a:.615)6'(f 51L6iT6TTLli,ffilw~.

12. a:.ITLDITa:.~IT a:.6Yf16OTIT6\J UITIi,I.!!!rf1WIT!B1i,a:.w GlI3'W61J~

6T6iITWW ~615)19Ii,a:.uu(Bffil!D~'

C8a:.IT oOoC8Ua:.LIT

l3'uGiuL. C81)L. ~ITC86\)IT 6T6iIT615)6ruW

Ulrf16l.1 B : <8eSrn!}-LL @ufueS6ID6rT !51IJUYeS : 13. ~6iITltj-Gll3'ultj-1i, GlUIT(5L.a:.615)6TT ~£6l<'!:pa:.uu(B~~w GlU(5615)LD

C8w I3'IT(5w.
1. C8UIT6\) l¥]6\) k!.<5615)I3'a:.6iT 8(5 GlI3'6\J615)6\) 51L615)LW6OT

LD!bWW l¥]6\) !§615)!Dw <O113'6\Ja:.615)6TTIl..j615)LW6OT. 14. C8a:.ITC86OTITa:.ITIi, a:.Giu 151!D$~ ~19 $ 615)~uSl6iIT a:.6!fuTa:.6Yf16\J

6)!bu(B~~w C8!JjITw~GI~IT!b615)!D~ ~(8Ii,a:. uw6iITu(Bffil!D~'

2. ~6Of1 GlI3'6\J~615)LW615)61J, 8(5 GlI3'6\J \H,C8a:.rf1C8wITltj-1i,

~6!fuT@uSlrf1a:.6iT, 8(5 51LL.a:.(56l.JL61IT, !§615)!Dw 51L6iT6TT615)LDULjIi,

a:.{5L6iIT a:.IT6mITuu(ijffil!D~' ffiJa:.615)6TT Ii, Gla:.IT 6!fuTL~.

15. a:.ITITUIT6\511i, ~u516\)~~6iIT !BIT~~ a:.615)1)13'6\J 6T6OTUU(BW.

16. 61J6TTITl¥]615)~LDIT!b!DW LD!bww

3. ~19$615)~U C8u!b£6l6iITGluIT~ 6)!bu(Bw @!DU615)U C8!JjITW

~6!fuTLD~~615)L GI~ITt§l6\J ~L.uffiJa:.6iT LD!bWW ~~6iIT u19li,a:.ffiJa:.6iT

Gl61J~61JIT a:.Ii, ~615)!D$~6iT6TT6OT.

17. ~1i,6ffiI~6iIT @6\J6\)IT !§615)6\)uSl6\J a:.IT!b£6l6\51 51LuSlrf16OTffiJa:.{5Ii,@)

13'1i,~ Gla:.IT(ijIi,~w GlI3'W6\)IT~w..

18. GlI3'6\J6\51W6iTC86TT <'!:pli,ffilWLDITa:. ~~a:. 13'1i,~ LDIT!b!DW Gll3'wll..jw

Glu IT(56iT
4. <'!:pW6\Ja:.6Yf16\J C8!JjITIl..j6!fuTLITIi,~w ~6!fuT@uSlrf1a:.615)6TT

GlI3'~~~ C8I)LfGiu C8!JjITwli,~ ~(BuLj LD(5$~ ~WITIT GlI3'W~ITIT.

5. 1885, §J€>615)6\) 6w C8~~ UITGiuirl3'IT ~6OT ~ <'!:p6iITC86OTITL!j-WIT6OT cgl)t51Giu

l¥]ffilir615)l3'615)w w~ <'!:p~6iIT <'!:p615)!DWITa:.GlI3'W~ UITIT~~ITIT.

19. lfr61JITl¥]~~6\516\J ~(5Ii,C8a:.IT Giu

Gll3'wwuu(Bffil !D~.

20. !§1i,C8a:.ITltj-6OTu516iIT ~ltj-615)6OT6iIT 615)L!§\H,Ii,6Yf1C8wIT615)Lltj-6iIT (NADHz) 8(5

LDIT6\51Ii,\H, 6\J ~1i,6ffila:.1) 6mITLD615)LIl..jW C8UIT~ LDIT6\511i,\H,6\Ja:.6iT

51L6!fuTLIT ffil6iIT!D6OT.

61JITa:. ~1i,6ffila:.I)6mITW

6. L ITITIi, 000Lf 6\J L. 615)LDIi, C8I) ITGiu C8a:. ITU t516iIT a:. 6!fuTGI L 6iIT13'rf16\J 8 (5
51L6iT6TT ~.

21. ~6iITltj-GlI3'Ultj-1i, <'!:p615)!Da:.{56iT 86irr!DIT~w.

22. GlUL.rf1 ~L.(Ba:.615) 6TTIi, a:.6!fuT(Bt51ltj-~~ITIT.
7.

000C8U Giu a:. IT6irr L.I) ITGiu L. 615)LDIi, C8I) ITGiu cg a:. ITU <.!:p~ 6iIT <.!:p 615) !DW ITa:.

~6\J 6U16TTIi,a:.UUL.L~. 51L6!fuT(BU6!fuT61mfl6OTITIT .23. @.ITw 61J6TTITULj <'!:p615)!D615)W

353 354

(a) 6!fuT@uSlrf1a:.6iT

(b) 6U16\)ffiJa:.6iT

(c) IT61JI)r:!iJa:.6iT

(d) C8LD!ba:.6!fuTL6T6\J6\)ITID.



24. ~6tIT !!;!JITffi6iu (gu#l6\>61r>6I.J

8>IT61mTUUL..L{9J.

6T6tITU6l.I!JIT6\> .Ji).j61r>LWIT6mb

25. 18846\> ft>rf16151(5${9JUITffil!!!rf1wIT61r>6l.IUL5lrf1!!;<DI~CBuu~,lb@)
(gumT8'l61r>6I.J6tIT<DI8>fTlwiITCB6l.Il!j-8>Ll!j-~6!!iITLITffiffil6iITmT.

26. <DIa:6\> 6151~rill@)~6\> (phagocytosis)
L5ll!j-ffi8>UULL{9J.

L51rf1~ C. GlUITQ9~~B>:

I. 1. ~(56!!iIT61r>L(guffil!!!rf1wIT

2. (guffil!!!rf1wIT ft>ffi8>(!p61r> !!)8>6Yr

3. 6iuuIT6tIT(gumf1w6iu

<DI§l 6iIT(g!J ~ 6tIT

4. .Ji).j8>IT

5. l!j-L61!!;rf1 @6l.IIT(g6iITIT6iuffil

~6\> 8>6!!iITCB

A. l!j-6tITL61r>6I.J(ga:~6tIT

B. 6iu6l.lIT 6tIT <DI,Qjffi @)CB61r>6l.I

C. 8>ITffi61r>8>

D. Lj61r>8>u5161r>6I.J <DILDIT<DIa:u51ffi

61r> 6l.I!J 6iu

E. oOo<DIU6tIT6lIT1 <DI~6iu61lSl

II. 1. LITITffioooU"6\>L !;§.I6!!iIT(g61mTITffiffi1 A. llj.6151. (U.v.)

2. Bin.wy 6l.It.q-6l.I <DI6l.I6Tf180a:w B. 6T 6I.JffiL!JIT6tIT !;§.I6!!iIT(g61mTIT ffiffil

3. oOoYC5<D1!J<DIa:6tIT6iu C. oOo(gu6iu 8>IT6tITL!JIT6iuL

61r>LDffi(g!JIT 6iu (g 8>ITU

4. ,QjIT6\> LD,lbIDJw !J6iu8>IT

5. !B1W,lbUL!!; ~LCB

(Photogrphic plate)

III. 1. !dc561r>a: <DI8>IT6\>6I51

2. ~6I51(g8>IT 61r>L6iITL61ffi <DIa:W6\>

3. (gLD6I.Jffi61r>8>L ffiIT6tIT

4. 6T~61516tIT ~ffi61r>6Y\JCB

5. @)6Tf1IT UIT ffil!!!rf1wIT ft>ffi8>w

(cold sterilization)

IV. 1. 6T ffi(g6Y\JIT 6T 6tIT61r>a:w A. 8>rf1LDW a:ITIT$~ <DI~IT@)~

(organic group)

B. ~ (g6I.JIT8> .Ji).jw6lIT18>6Yr

C. <DIa:6\>6I51@16Yr(g6YT ~6Yr(g6YT

<DI,QjIT~(intracellular enzyme)

D. Y!J~u U@)~

E. <DI6l.I6Tf1u51@,lJ6Yr6YT <DI,QjIT~8>6Yr

(extracellular enzyme)

A. ~6tITt.q- <DIa:ut.q-ffi~wrf1

B.<DIa:6\>

C. 6l.IITffi#l6tIT

D. .Ji).j6lIT1LD6\> ffi\!d,6\>8>6Yr

E. 6iu(gUITIT ~,lbU!!;~

LJ(§~ - II

uSlB>B>BTQ9B>B>WIT6iITU~6U 6T~~B> : @!J6!fuT(B w~uGlLJ6!fuTB>6IT

!;§.I6!!iIT(g6iITIT ffiffil

D. 6iu(g8>6lIT1rill 6T6I.JffiL!JIT6tIT

!;§.I6!!iIT(g 61mTIT ffiffi1

E. Lrf1u(gUITmLDIT U6\>6I51LW

A. 8>ITLDIT 8>~IT 8>6Yr

B. ~ITL61!J ~ffi61lSl @)(g6YTIT61r>!JCB

C. oOou\!d,L61 (g8>~6tIT

D. ~(g6I.JIT 8>rill8>6Yr

E. ffi1!JITw UIT #lLt.q-6l.J UIT ffil!!!rf1wIT

2. 6T6!!iIT(gLIT 6T6tIT61r>a:w

3. .Ji).ju(gUIT 6T6tIT61r>a:W

4. (g8>IT 6T6tIT61r>a:w

5. (g8>IT oOo(gUffiLIT8>6Yr

V. 1.
6TL6l.IITL <DI§l6tIT6iITIT

2. 61r>6l.I!J6iu8>6Yr 6T6tIT!!)IT6\> 6T6tIT6iIT ?

!;§.I6!!iITWJu51rf18>6Tf16tIT LDITIDJULL .Ji).j6YT&J8>61r>6YT 61516l.1rf1.

6iuUIT 6tIT(gL6lIT1w6iu <DI§l6iIT(g!J~6tIT ~wrf1 6T6tIT!!)IT6\> 6T6tIT6iIT ?

4. t.q-6tITL61r>6I.J(ga:~6tIT 6T6tIT!!)IT6\> 6T6tIT6iIT ?

.Ji).jLL@I(g6l.l~6tIT 6T6tIT!!)IT6\> 6T6tIT6iIT ?

6.
Bin.L CB !;§.I6!!iIT (g 61mTITffi ffil61r>w ~ 6!!iIT WJ U 6!!iIT 6mIT1w ~6\> <DIu(5wu rill@)
6l.Iffil!!;~6l.IIT 8>6Yr WITIT ?

7. 6T6I.JffiL!JIT6tIT @J6!!iIT(g61mTITffiffi1u516tIT6l.I61r>8>8>6YrWIT61r>6l.I ?

LITIT ffi oOoU"6\>L !;§.I6!!iIT(g61mTITffiffi1u516tIT e6Tf1ffi8>~rf16tIT UIT61r>5561r>W 6l.I61r>!J8>.
8.

!;§.I6!!iIT(g61mTITffiffi1u516tIT 6l.I61r>8>8>6Yr WIT61r>6l.I ?

355
10. oOoYC5<D1!J<DIa:6tITL !;§.I6!!iIT(g61mTITffiffi1u516tIT @!J6!!iITcB UW6tIT8>6Yr WIT61r>6l.I?
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2. 6I516iuLIT

3. ~6tITL6tIT 6l.IIT6tIT6U6l.I6tIT

~ITffi

4. §lIT 6tIT t.q-6tITL6\>

5. !JITUITL 8>ITffi

1.

3.

5.

9.



11. !;9.]6!fur@DJu5lrflff>6YfI6iITff>LQiuUrrQi 6J"6iIT ~6Ua:!WLD ?

12. ~6iITl!} ((;)lTul!}& ((;)urr(!5Lff>6Yr Wrr6i5)6U ? !L~rr!)"6151ITLD~(!5ff>.

13. urr &I.!!!rflwrr6i5)6U& ((;)ff>rr6D@)JLD ((;)urr (!5Lff>6Yr wrr 6i5)6U ? !L~ rr!)"6151ITLD

~(!5ff>.

14. U. V. ff>~IT ff>6YfI6iIT ((;)6U6lJ~6UIDJ ~6i5)6\) f561TIT.Jff>6YfI6iIT uw6iIT ff>6Yr Wrr6i5)6U.

15. ~ 6iIT l!} 6i5) LD& !)"~ !)"rr t5I W tfu

6UJ:§1<'!::p6i5),!!)ff>6Yr wrr 6i5)6U ?

16. 6U61TITa:!6i5)~ LDrr!b,!!)~6i5)~ (metabolism) 615161T&@).

((;) IT W 6i5) 6\)
~ 61T 6151 Qi6U ~ !bff> rr 6lIT

17. ~6lITurr 6\51ITLD 6T6iIT,!!)rr6D 6T6iIT6lIT ?

18. ff>LLUrr 6\51ITLD 6T6iIT,!!)rr6D 6T6iIT6lIT ?

19. £l6i5)61T&~ff>rr6i5)6\)a:!6'iu 6T6iIT,!!)rrtfu 6T6iIT6lIT ?

20. ((;))!jrr~~~tfu 6T6iIT,!!)rr6D 6T6iIT6lIT ?

21. !;9.]6!fur@DJu5lrflff>6i5)61T <'!::p~6\516D urrIT~~6UIT wrrIT ?

22. 6'iuurr 6iIT~L6!5f1w6'iu ((;)§.I6lIT~!)"~6iIT 6T6iIT,!!)rr6D 6T6iIT6lIT ?

23. ~)!jrru516iIT ~6iIT ~wrfl 6T6iIT,!!)rr6D 6T6iIT6lIT ?

24. ((;)~rr!b IDJ ~)!jrrw 6T6iIT,!!)rr6D 6T6iIT6lIT ?

25. £~LDrr ((;)~!)"ut51 6T6iITU§.! wrr§.!.

26. !;9.]6!fur@DJu5lrflw6\516iIT '~ff>rr 6DL6iIT 6J"§?, 6T6lITUUQi6U§.! 6Tu~urr §.! ?

27. !;9.]6!fur@DJu5lrflw6D ff>!bu§.! 6J"6iIT <'!::p&£lw~§.!6ULD 6Urrwft>~§.! ?

28. ~6iITl!}((;)lTutq-& ~wrfl 6T6iITU§.! 6T6iIT6lIT?

29. ~)!jrrw~ ~Qiut51W6D (Immunology) 6T6iITU6i5)~ 615161T&@).

30. ~6iITl!}uwrrLl!}& 6T6iITU§.! 6T§.! ?

31. ~L((;)L@)J~6ULLL 6U61TIT80a:! 6T6iITU§J 6T6iIT6lIT ?

32. 6'iuL((;)!)"u~Lrr6i5)LDa:!6iIT ~6iITl!}uwrrl!}&6i5)ff> ff>6!furQit51l!}~~6UIT wrrIT ?

33. 6U61TIT i1'.mLff>IT.Jff>6'ff16D~ff>IT ~ITIT&ff>UULL ~6U6!furQi((;)LD6iITIDJ

~!J5l6ljIDJ~~w§.! wrrIT ?
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U@)~ - III

BrQ9.$c!I>IDIT6!ITu~~ ~Q9c!1>-~~ lD~u(j))u6IfuTc!I>6fl"

1.

2.

ff>rr&£l6iIT ((;)ff>rr6Yr6i5)ff>ff>6YrWrr6i5)6U ?

!;9.]6!fur@DJu5lrflw@)J&@) 6D6U6iIT !lliDrr&£l6iIT UIT.Jff>6YfIuy wrr §J ?

oOo~u6'iuff>rr6iITL!)"rr6'iuL !;9.]6!fur~6151ITrr&£l6i5)W 61516UrfI.

6T6\)&L!)"rr6iIT !;9.]6!fur~6151ITrr&£lu516D!L6Yr61TL&£llJ.j6Yr61T ~l!}UU6i5)L ul!}ff>6Yr
wrr 6i5)6U ?

3.

4.

ff>~IT 6lf 8oer <'!::p6i5),!!)u5I6D !;9.]6!fur@DJu5lrflff>6Yr 6T6lJ6Urr g).I ff>LQiUUQi ~~u

uQi £l6iIT,!!)6lIT

!;9.]6!fur@DJu5lrflff>6i5)61T& ff>L(BUUQi ~§.!LD <'!::p6i5),!!)ff>6i5)61T !L~rr!)" 6151IT~§.!L6iIT

615161T&@)ff>.

7. ((;))!jrr~~~6D - @)!J5luy 6U6i5)!)"ff>

8. oOotJ'L ~U& ~6i5)L ey:>6\)LD ((;))!jrr~ e<.!:f?IT.J@)uQi~§.!~6D 6T6lJ6UrrIDJ

)!jL((;)uIDJ£l,!!)§.! ?

9. 6'iuurr6iIT~L6!5f1w6'iu ((;)§.I6lIT~!)"~6iIT ~wrfl6i5)W urr6'iu80lTrfl6iIT Ljff>!:i>((;)u!b,!!)

urfl~lTrr ~6i5)6lIT 6T6u6Urr IDJ 6lf!:i>~~w§.! ?

10. !;9.]6!fur@DJu5lrflw6D §J6i5) ,!!)&@) ff>rr&£l6iIT UIT.Jff>6YfIU6i5)U 61516UrfI.

11. ~((;)6\)&6'f\)rr6!furLIT oOou((;)61Tu51IT.J£l6iIT<'!::p&£lw UIT.Jff>6YfIuy 6T6iIT6lIT
6T6iITU6i5)~ 61516UrfI.

5.

6.

12. 6'iuurr 6iIT~L6!5f1w6'iu ((;)§.I6lIT~!)"~6iIT ~wrfl6i5)W ~6UIDJ 1ST6iITIDJ

((;)lTrr6D6U~6D §.Irr6iIT tq-6iITL6\516iIT UIT.J6i5)ff> 615161T&@)ff>.

U@)~ - IV

6llIrfl6lJIT 6!IT 6llI6If>LW6Yfl.$c!I>6l.JLD - 10 lD~u(j))u6IfuT

(a~6If>6lJWIT6!IT @Llilc!I>6YfI~ ULLD 6lJ6If>!Jc!I»

1. !;9.]6!fur@DJu5lrflw@)J&@) @)JTu5Iurr6'iu80lTrfl6iIT UIT.J6i5)ff>
61516UrfI.

u51<%6ljLD 6151rf16Urr ff>

2.

3.
6T6\)&L!)"rr 6iIT 6i5)LD&~!)"rr6'iu ~ff>rrut5I6i5)w ((;)~6YfI6Urrff> 6Ul61T&@)ff>.

e(!5 l!}6'iu@6iIT oOo((;)Uff>L6iITl!}6iIT~6iITl!} 6i5)LD&~!)"rrt..5luJ6\J ((;)ITW6i5)6\)

6T6lJ6Urr IDJ LD~UtJ'Qi ((;)ITWW6\)rrLD?

,6TLD((;)L6iIT - ~LDwrr!)"rroOou urr ~~6U ' 6i5)W 61516Urtl.4.
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I G\U(!5tD U1rf1~- II I

BTWWc!F ~W6U {9J6tfuT~u5trflUJ6U

lD!'bh.:JlJ"(BGI~Li.J~6\)

u(§i>1-1

t..S1rf1~A : ~rf1WIT6OT 6llI6tOL6tOW (g~rTJB(j))~(Bc!i;8>~W

1.

2.

3.

e6iJ<D\6UIT@ 6U@L(yJW Bi-!DID!80@5)j.>6\J~6<5TW 6T6i5TID! <D\ffiIT61furLITLU

uCB..tl~~.

(a)

(c)

5th ~615:>6U 5th 6)u!J6\J(b)

(d)5th ~6i5T 5th (gLD

ffilT!D ID! LDIT~Ifl <D\0!!J6fu(g6!1)6fu lqJJ:j,Ul6\J Ul6i5Tu!D ~uuCBw <D\ffilT6Yr615:>ffi

6T 6i5T6<5T ?

(a)

(b)

<D\lF6i5TLtq-oooU\H,ffi6\J <D\lFW6\J

6Utq-ffiL CB~ 6\J

(c)

(d)

y6U1 Fr-ITuy 6U1615:>lFu5!6\Jutq-~6\J

~@~~W (yJ615:>~(impingement)

L!JITU<D\6UL !B1\H,&6151615:>w6T$~ 6U615:>ffi(g!]J1T615:>WUu!Juy..tl6i5T ~6<5T ?

(a) 2 61TIIT61.jLD61furL6UW

(b) !]J!Jwy LD61furL6UW

(c)

(d)

@6<5Tu<D\U@&ffi LD61furL6UW

Bi-6U1TIF LD61furL6UW
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4.

5.

6.

7.

8.

ffilT!D WI e!:P6UW (g!]JITW~ <D\~IT!D ID! u!J61.jw (yJ615:>~ ?

(a) §.fT~ e@6UIflLL.61@$~ ~CB~~6U@&@)U
u!J61.jw (yJ615:>~

LD61fur6<515f16151@$~ 6fu(gUITITffi6Yr LD!DID!w \d,~615:>lF

@615:»j.>ffi615:>6rTe!:P&ffilT6\J 2 6Yr6rf1@~~6\J.

(b)

(c)

(d)

<D\ffiLCBU(gUIT6<5T!B615:>!Ju U@@)~6\J

Bi-6U1TIF LD61furL6U Bi-!JuUl6<5TIT6\J !B1615:>~$~ 615:>ffi&@)L615:>L
(gulT6i5T~ <D\UIT@Lffi6Yr.

ffitQ161.j !BIT Bi-~~LDIT&ffiUuCBw ~!Jtbu !B1615:>6Uu5!6\JBOD u5!6i5T

6T~~615:>6<5TlF~6Jf~W !B&ffiuuCB..tl~~ ?

(a)

(c)

(b) 15-20

(d) 30-40

5-10

20-25

£1:f>&ffi61furL6U!D ID!6Yr 6T ~ ffilT!DID! (g~615:>6UUUUr ~ !]J615:>L(yJ615:>~ ?

(a) §.fT61furLUULL (activated) lFlT&ffi615:>LffilFCB(sludge)
!]J615:> L(yJ615:> ~

(b)

(c)

(d)

<D\lFITLCB 6Utq-ffiLCB ~6\J

6fu6UL~ <D\lF!61~~6\J

~&~ffi!J61TIIT& @)6rTW(oxidation pond)

<D\lFWY ( copper), ~61fur6G1ITITBi-~~uuCB~~w (yJ615:>~u5!6\J 6T6iJ6UIT~1Tffi

uw6i5TuCB~~uuCB..tl~~ ?

(a)

(b)

(c)

(d)

<D\~IT!DWI~~615:>LLD@$~ (disinfectant)

@ID!..tl 2 615:>~W80 <D\lFWll..jW <D\UIT@6Yr (coagulent)

Bi-Ltq-&ffiITLCBw <D\UIT@6Yr (Indicator)

(gLD!Dffi61furL 6T~61.jt.616\J615:>6U

lFlT&ffi615:>L !B1fl6151@$~ UIT6fu(gULffi@!)W, 615:>!]JLtq-(g!JLffi@!)W 61'$0

!B1615:>6Uu5!6\J!B&ffiuuCB..tl6i5T ~6<5T.

(a)

(c)

~!JWU !B1615:>6U

e!:P6i5T~1T6U~ !B1615:>6U

(b) @!J61furLIT6U !B1615:>6U

(d) <D\lF!61615:>6U 2....61furLIT&@)LD

!B1615:>6U
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.,.

9. BOD .!Brft6UL6Tr6IT 6T6(i)ili ~6IT.$.$1!D§J.

( a) ~li?1UJ.$8in.I.!}-UJ ffirftLDtD lrlTl'r.!!iili <DtUIT@Lffi6Tr

(b ) ~li?1UJ.$8in.I.!}-UJ ffirftLDtD lrITUITili <DtUIT@Lffi6Tr

(c) ~.$6YUl~m

( d) (gLD!bffi615nTL 6T6U6UIT(gLD.

lrIT .$ffi6(i)L .!Bfr ~utDU Bi-~iliuu(B~§Jili6\5}m t!:P.$.$1UJ (g,l!)IT.$ffitD
6Tm6iIT ?

4. lrIT.$ffi,6(i)L ffilr(B

5. BOD

LSlrA6lJ c. GlUIT(!!j~~8>:

I. ~ LD6U~~~6Tr6IT (gffiIT6\5}oooUITfrtDffi6Tr

2. ffiIT6UUIT

3. LUITu<Dt6UL !B1B.$6Yf16(i)UJ

A LUrfuffi6Tr

B. ffiIT!bW lrITfr.!!iili

C. ~~ffi ffirftLD~
ilim6(i)LDllj6(i)LUJ

D. <DtffiL(BU(gUIT6iIT .!Bfr

E. Bi-LI.!}-.$ffiITL(BtD <DtUIT@6Tr10.

(a)

(b)

(c)

(d)

u~~ - II

u518>B:.BT(!!jB:.8>LDIT6iITui>'Efu 6T~~8> : 1i}!;r61llrr<B LDi>'UGlU61llrr8>6IT

BOD 6(i)UJ.$ @)6(i)!Duu§J

(g,l!)ITUJ.$.$1Q9u51ffi6Tr .!B.$ffitD

u51ili.$@)tD LD!bWtD ~u51W.!!i~@.$@)tD <DtUIT@Lffi6Tr .!B.$ffitD

~.$~ffiU mffLD6(i)LUJ80<DtlrUJili6U

~ ffiIT!bw LDITBi-u(Bili6U 6Tm!DIT6U 6Tm6iIT ?

@IT~UL6UtD (aerosol) 6Tm!DIT6U 6Tm6iIT ?2.

11. ffiIT!bw LD615nTL6U~~6U
6T§J ?

(a) CO2

(c) N2

~~ffi lrili61filitD !B16(i)!D.!!i~Q9.$@)tD 6lJITllj 3. ffiIT!b!DIT6U UU6ljtD @U615nT(B (g,l!)ITUJffi6(i)6ITlljtD, ~ilim ffiIT!J6m5f1ffi6(i)6ITlljtD

8in.W,

ffitD(gUITI;Tul.!}-rfu(composting) <DtlrUJlljtD @U615nT(B t!:P6(i)!Dffi6(i)6IT.$ 8in.W'
(b) °2

(d) S02
4.

5. ffitD(gumm)l.!}-rfu(composting) 6Tm!DIT6U 6Tm6iIT ?

lrITmff 6Trft6lJITllj (Bio gas) 6Tm!DIT6U 6Tm6iIT ?LSlrA6lJ B : (g8>ITI1}-LL li}L~6IS)~ .ffiI!;ruLJ8> : 6.

~ ~.$.$1UJ ,l!)IT(Bffi6Yf1m,Bi-!bw80 ~6U LD!bwLD t!:Pm(g6iIT!b!DtD u!b!!51UJ

8in.LLtD 6iu61fUxITI6U tD ~615nT(B ,l!)6(i)L<DtU!b!D§J'

Bi-!bw80 @:5!:126\5}6ULu51fr (g6u~u51UJ6U LDIT!b!Drfuffi6Tr

~6U 6)!bu(B.$1m!D6iIT.

7. lrITmff 6Trft6lJITllj (Bio gas) L!bu~~u516U uUJmu(BtD @U615nT&
t!:P.$.$1UJ @J615nT@u51rftffi6Tr UJIT6(i)6lJ?

2. U~~ - III

BT(!!jB:.8>LDIT8> 6U)6IS)LW6rAB:.8>6lJW - md>~ LDi>'UGlU61Ilrr8>6Tr

~ Bi-!bw @:5!:126U@J615nT@u51rftUJ6U u!b!!51 @)!!51uLj 6lJ6(i)Uffi.

2. LUITu<Dt6UL, LD!bWtD LUITu<Dt6UL !B1\H,.$6Yf!6(i)UJu!b!!51 ~!D6iITITUJ6lj6Tr6IT

@)!!5luLj 6T~§Jffi.

3. BLUIToooL51(gffi~m (Eutrophication) UIT~uLj u!b!!51 6T~§Jffi.

4. <DtUIT§J6lJIT ffi.$ ffiITmffUU(BtD ffiIT!bW @J615nT@u51rftffi6(i)6ITl1.jtD ~6(i)6lJ

L615nTLIT.$@)tD (g,l!)ITUJffi6Tr u!b!!5llljtD 6T~§Jffi

5. lrIT6mIT 6Trft6lJITllj6))}m (Biogas) uUJmffi6Tr UJIT6(i)6lJ?

6. ~.$8'IB>U6mIT.$ @)6ITtD (oxidation pond) u!bw @)!!51uLj 6lJ6(i)Uffi.

7. <DtlrITL(B 6lJl.!}-ffiLI.!}-u!b!!51 ~!D6iITITUJ6lj6Tr6IT@)!!51uLj 6lJ6(i)Uffi.

3. ili615nT6lmITr Bi-~iliuu(B~§Jili6\5}6U ~~ffiLDIT ffi LU(gUJIT .$1.$ffiuu(BtD

L6(i) !DUJ80 <DtlrUJlljtD <DtUITQ96Tr

4. lrIT .$ffi6(i)L .!Bfr Bi-~iliuu(B~§Jili6\5}6U ey>m!DIT6lJ§J

6Tm WtD ~6(i)!:I2.$ffiUU(B.$1!D§J.

!B16(i)6U

5. <DtlrITL(B 6lJl.!}-ffiLI.!}-

u(B~iliuu(B.$1!D§J.

Bi-~ iliu u(B ~ §J 6lJili!b@) U UJm

6. LULDITffi uUJmu(B ~§J6lJili !bffiITffiU urft.!!i§J6(i)U .$ffiUUL&6Tr6IT §J. @ilim

~iliITUtD

361 362



U@j~ - IV

6UlITI6lI1T6IJT6Ul6IOLW61f}B:.lI>6l.JID- 10 lD~U(j))U6lllsr lI>6Yr

(~~6IO6lIWIT6IJT ~Lri.JlI>61f}60 ULID 6lI6IO!1lI»

~ ffirT!i>6!5)!D LDrTBTU(B!!>@,IU6!5)6lIIUrT6!5)6lI ? ~6lI!i>JD16M ~!!)rT!Jr5.Jffi~W

~6!5)611 LD6IIf1!!)BTffirT!!)rT!J!!>~6\> 6J !i>u(B !!>@,Iw UrT~U6!5)ulljw 61516YT&ffi6lJW.

6'rT &ffi6!5)L ,ffir'r BT!!>!!)uu(B!!>@,I6lI~6\> !'L6Tr6YT (Y>&&1IULDrT66T 6lIWI

(y>6!5)!Dffi6Tr IUrT6!5)6lI ?

ffiW~UrT6il)lq_r5.J-&1!i>ffirTffiU UIU6MU(B!!>!!)UU(Bw (Y>&&1IULDrT66T(y>6!5)!Dffi6Tr

IUrT6!5)6lI. 61516YT&@jffi.

2.

3.

4. ffirftLDW 6'rTr'r!!>!!) 6U"6iRITrT66T GlUrT<!!)Lffi6Yfl6l5'l<!!)!!>@,I 6'rT6iRIT 6Trft6llrTllj

(Bio gas) 6T6lJ6lIrTgu !!)lUrTrft&ffiuu(B&l!D@,I 6T6Mu6!5)!!) 61516l1rft. ~~6\>

GI!!)rTLr'r46!5)LIU {9I6!fur@lJuJlrftffi6Tr, LD!i>guW Ul.I}-ffi6Tr u!i>JD1 61516YT&ffiW

!!)<!!)ffi.

2L61rnT6lI {§J6tfur~uSlrflw€fu

u@j~-I

UlITI6l.J A: 8'ITIwrr 6IJT 6Ul6IOL6IOW ~~IT.ffi (j))~<B B:.lI>6l.JID

~ U!:pr5.Jffi6Yfl6M @j6!5)!D!!>!!) ~uSl6\) ffirT!J!!>!!)6M6!5)LD 6T6lI!i>6!5)!D!!>

!!)(B&&l6M!D66T ?

(a)

(c)

(b)

(d)

kJ,~6!5)6'ffi6Tr

~&I.I}-~66TrT6!5)LD9L6iu

UrT&l!!!rftlUrT

uf6iuLffi6Tr

2. !'L6iRIT6lJ U!!)uu(B!!>@,I!!)6I5'I6\> ~~ffiLDrTffiU UIU6MU(BW @,ITW6!5)LDU

u(B!!>@,Iw GlUrT<!!)6YTrTffi!'LU~lUrTffiUU(B6lI@,I 6T@,I ?

(a)

(c)

6!5)~U~UrT@j~6YTrT6!5)!JLffi6Tr (b) 4~!JrTuSl6M !!)6!fur6151ITr'r

@j~6YTrTrft6M 6!5)L ~&6!5)6T\)(B . (d) ~~6'rT6M

3. £Wffi6!furL6lI!i>gu6Tr 1'fl6!5)!!)6!5)611 6T@r'r&@jW GlUrT<!!)6Tr 6T @,I.

(a)

(c)

(b) GI~uSlGl6'6\>~~6\)rT6iu

(d) 615'1&615'16M
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Gl6'6\>~~6\)rT6iu

oOoU!J&~LrT6iu

4. !'LU4&ffi~U:> 6'r'r ff,ffi6!5)!JlljU:> !'L6iRIT6lJu GlUrT<!!)Lffi6!5)6YTU urr@,lffirr&@jW

6JGl66T 6IIf16\> ~6!5)6lI.

(a)

(b)

(c)

(d)

~uSl6\)!!>!!)6M 6!5)LD6!5)1U !'L6!furLrT &@jw.

@j6!5)!D!!>!!) !'LU46Tr6YT <!5W.ffi16!5)6\)6!5)1U!'L<!!)6lIrT&@jU:>

mmLLa.6'!!>@,I @j6!5)!D&@jW

~~ffi !'LU46Tr6YT <!5W.ffi16!5)6\)6!5)1U!'L(!56l1rr &@jw.

5. @j6Yfle!9LLUULL 4~1U @6!5)!Da.o!fl, ~ffirTWI LD!i>guW (y>L6!5)L ~UrT6M!D

Glurr<!!)Lffi6!5)6YT ~~ffia. Gl6'W6lI~6\> ~~ffiLDrTffi FF(Bu(Bw

~6!fur@lJuS1rftffi6Tr 6T!!>!!) ~Urft66T !!>6!5)!!)a. 6'rTr'r!!>!!)@,I ?

(a) ~uo!fl6\>6\)6iu (b) <!5~LrT~LDrT66TrT6iu

(c) ~6\)&~LrT ~ul'fl6\>6\)6iu (d) 6iuL<OI!JU~LrTffirT&ffi6iu

GI,lli!i>UuJlr'rffi~&@j !'LuJlr'r!'L!Jr5.Jffi6YTrTffi 6T6!5)611 UIU6MU(B&16M!D66T ?

(a) 6!5)!J~6'rTL5llUU:> (b) ~o!flL~LrT~U&Lr'r

(c) ~~6'rrL~Lrr~U&Lr'r (d) ~~6'rT6\)rr

6.

7. 1.I}-6!5)66TLrftoooL51~ffi~6IIf16M (Y>1.I}-61516\>&l6!5)LUU@,I 6T@,I ?

(a) 6!5)!jLI.I}-~!JL (b) 6!5),lliLI.I}-6!5)!JL

(c) ~w~LDrr6llf1IUrr (d) 6!5),lliL!J§.I6M

8. 6!5)LD&~ffirT6!5)!J6'rT £Wffi6!furL6lI!i>gu6Tr 6T6!5)!!) 6T(B !!>@,I&GlffirT6Tr&l!D@,I?

(a) ffi!!>!!)ffiW (b) urr6iuu!J6iu

(c) ~ffi6\>I'flIUW (d) GlLD&6OTI'flIUW

9. ~uo!fl6\>6\)6iu @,ITrft6Mo!flIU6Mo!fl6iu 6T6MU@,I 6T6M66T ?

(a)

(c)

(b)

(d)

!'LuJlr'r !'L!Jw !'LuS1r'r kJ,a.I'fl&GlffirT6\>6I5'I

~LD!i>ffi6!furL 6T6\>6\)rT~LD.!'LuS1r'r 6'r'roOoUff,L6ML

10. !'L6iRIT6lJU GlUrT<!!)6YfI~6Tr6YT ,ffirft6M Gl6'IU6!5)6\)& @j6!5)!D&ffia. Gl6'W6lI@,I

6T@,I ?

(a) ,ffir'r @j6!5)!D!!)6\> (dehydration)

(b) ffirTlU!!)6\>(drying)

(c) !'L6!5)!D!!)6\>

(d) ~LD!i>ffi6!furL6!5)6lI~6!5)66T!!>@,Iw.
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lSIIflGlJ B : <X8>ITUl-':'L ~L~6IS)~ .ffi1!)"UYB> :

1. ~615)!!)!15!5 ~u516\)~!5615r6l5)LDI1.J61T6TT ~6irnT6lJ JD6\>6\)

~6I5)WB>c$uu(B.$I!!)~.

2. ~6irnT6>SI6\> !;9J6!!iITWJuSlrftc$61T ~61T6TT6I5)!5l1.Jtb, ~6)J!b!!51615r urfu6l5)c$I1.Jtb

!5IT6I5r 0P!561516\> c$6!!iITL!!51!15!5ITr'r

3. !;9J6!!iITWJuSlrftc$61T 6)J6TTir6)J!5!b~ ~6irnT6lJ JD6\>6\)

~6I5)LD.$I!!)~.

4. uuSl@B>~ BGA ~6Tf1B>c$UUL6\)ITtb.

5. ~6irnT61JU (i))UIT@Lc$61T ~UIT~ (i))c$(B.$I6I5r!!)6IIT.

6. 6I5r 6)J6TTr'r808'l6l5)wl1.Jtb (i))B'W6I5)6\)l1.Jtb u!5uu(B~~tb

(i))UIT@Lc$61T ~6I5)!!)B>~tb.

lSIIflGlJ c. <OIUIT@~~B>:

I. 1. ~oooU~6\)IT LITB>8'l6l5r. A. (i))JDIT~~!56\>

B. ~6irnT6lJ JDc.5B'IT~!56\>2. ~!JITL5I6IITGiu

3. UITL(B6I51B'tb c. UITGiu80Br6l5)!J~B'~6I5r

4. Lj6Tf1~!5UIT6\> D. k1c.5615)B'

E. ~6irnT6lJ (i))c$(B!56\>5. @5(Bu(B~~!56\>

6. B'ITir~ULc$61T F. u~uu(B~~tb (i))UIT@Lc$61T

G. ~(i))c$6\>6\)IT t.q-(i))B'6I5rLrft~W7. uw61mf1c$6Tf1615r 6I5)LWrftWIT

8. ~L6\> JD80Br(enterotoxin)

9. (yJ6I5)6TTJD80Br(Neurotoxin)

H. B>6TTITGiuLrftt.q-Wtb UITL(B6I51611Ttb

G. GiuLooo6l5)U~6\)IT c$ITB>c$Giu

~rftwGiu

10. R!5~u~ (Bacillary dysentery) J. 6TGiuc$rft~WIT ~c$IT6I5)6\)

365

uC!>~ - n

uS'IB>8> 8i-@8>B>lDlTB> 6U)6If)LW6YA8>B>GlJID : ~!)"6Ii1n"<B lD~u<OIU6Ii1n"B>6IT

1. ~6irnT6lJ JDc.5B'IT!56\> 6T6I5r!!)IT6\> 6T6I5r6IIT ?

2.
~6irnT6lJ !!5c.5B'IT!5gwB>~ c$IT!J6irnTrfuc$61T 6T6I5r6IIT ?

~6irnT6lJ UIT~c$ITuL51 !b~ UW6l5ru(Btb @1J6!!iIT(B @!JB'ITW6IITU

(i))UIT@Lc$6I5)6TTB> Bm.IDJ

3.

4. ~\HLDGiu 6T6I5r!!)IT6\> 6T6I5r6IIT ?

5. c$tb~UITGiuL 6T6irr!!)IT6\> 6T6I5r6IIT ?

6. ~uSlr'r ~!Jrfuc$61T 6T6I5r!!)IT6\> 6T6I5r6llT?

7. ,r:51615)6\)~~ (Staple) ~6irnT6lJU(i))UIT@Lc$61T 6T6I5r!!)IT6\> 6T6I5r6IIT ?

8. UITGiu80Br6l5)!J~B'~6I5r 6T6I5r!!)IT6\> 6T6I5r6IIT ?

9. @!JITB'ITW6IITU u!5uu(B~~!56\> 6T6I5r!!)IT6\> 6T6I5r6llT?

10. ~uSlfr, LD6!!iIT @1JB'ITW6IIT Brw!b8'lu!b!!51 8'lIDJ ~!!51uLj 6)J6I5)!Jc$.

11. 6I5)JDLrftoooL51~c$~6I5r u!b!!51 8'lIDJ ~!!51uLj 6)J6I5)!Jc$.

12. ~uSlfr k1808'lB> (i))c$IT6\>6I51615)W6>SI6TTB>~c$.

uC!>~ - III

8i-@8>B>lDlTB> 6U)6IS)LW6YA8>B>GlJID -w!;~ lD~u<OlU6Ii1n" B>6IT

1. ~6irnT61JU u~uu(B~~ UIT~c$IT B>c$UU(B~gw61T6TT ~!DITB>c$rfuc$61TWIT6I5)6IJ.

2. ~tb~LDIT615f1WIT6)JIT~~6\>, LD!bIDJtb t.q-6I5)JDLrftoooL51~c$~6I5r u!b!!51

~!!)6IITITLiJ6lJ 6>SI6TTB>c$tb Bm.IDJc$.

3. 6>SI6)JB'ITW~~6\> ~uSlfr k1808'lB>(i))c$IT6\>6I51uS1615r urfu~u!b!!51 6>SI6TTB>~c$.

4. 6>SI6UB'ITW~~6\> 6I5)LDB>~c$IT6I5)!JB'IT6>SI6I5r urfu~ 6T6I5r6IIT ? 0PB>.$1WLDIT6IIT

~uSlfr k1808'lB>(i))c$IT6\>6\5'Ic$6I5)6TT6)Jrft6l5)B'uu(B~~c$. k1808'llr,615)6TTB>

c$L(BUU(B~~6)J~6\> ~u8'l6U6\)Giu ~rft6l5r~W6I5r 8'l6iu -6I5r urfu~ 6T6I5r6llT?
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u~!bl - IV

6U!rfi6lJlT61IT 6U!6'If>LW6'ffl8.>cS6l.jID - 10 LDthlUGlU6'DiIT

~ ~6IRIT6\jU QUIT@Lc$6ifJ6YTU UIT@.Ic$ITuu~6b L5161ITuJDJDuu(Bw

Qc$IT6IT6ifJc$c$6IT WIT6ifJ6lJ ?

2. 6ifJ):5LI!j-!J§./6OT 8i-)9 JDo!FI6ifJW ULW 6lJ6ifJ!J!!>@.I, (!pc$ffi1WLDIT 6!IT ul!j-c$6ifJ6YTLLjw,

~~6b e:WU!!>~UULL ~6tfurWuSlrftc$6ifJ6YTLLjw 6})I6YTc$@)c$.

3. c$rftLDW e:ITrT!!>~ QUIT@Lc$6IT 616m~6\jIDJ~6ifJ6IJ 6})Irft6lJITc$ 6})16YTc$@)c$.

Q~6Tf16lJIT6!IT UL~@.IL61IT c$!!>~c$ 8i-)9JDo!FI6ifJW 6})Irft6lJITc$ 6})16YTc$c$6\jw.4.

5. ~(ge:IT6IJIT LDJDIDJW 6ifJe:w(g6!ITIT UITc$lI!!rftww uJD!)51 @)!)51u4 6lJ6ifJ!Jc$.

6})I6lJe:ITW~~6b ~6lJJD!)5161IT (!pc$lfJw~@.I6lJW Bin.IDJ.

G'I~rr~6U ~LU ~6UlIT~uSlrflw6U

u~!bl - I

Ulrfi6l.j A : 8'rfiWIT 61IT 6U!6'If>LcS6'If>6n' ~ GI~rfi6l.j Gl8'W

~ @)e!5L ~Lc$ QUIT@6IT 6r6ifJ6lJ 6r61ITIDJ L5161IT 6lJ@6lJ6!IT6lJJD!)51

6U1@!!>@.I Bin.IDJ.

4.

5.

7.

L5161IT6lJ@6lJ6!IT6lJJD!)516b euSl61IT ~WITrftuL5Iw ~u(gWIT c$uu(Bw

~6tfurWuSlrftc$6IT 6r~?

(a)

(b)

(c)

(d)

~e:l!j-c$ ~u516IJ UIT c$lI!!rftWIT

6IJITc$l!j-c$ ~u516IJ UIT c$lI!!rftWIT

4~!JITL5IWIT6lIT1c$ ~u516IJ UITc$lI!!rftWIT

FF6TuL

L5161IT6lJ@6lJ6!IT6lJJD!)516b 6r6ifJ~~ (ge:rT!!>~IT6b ~rftc$ ~u5161J~6ifJ~~
(ge:c$rftc$c$6IJITW?

L5161IT6lJ@6lJ6!IT6lJJj)!)51w 6r6ifJ!1) ~u(gWIT lfJ~!1}ITW Q!1}ITW1W ~LU~~6b

(!pc$lfJWLDIT6!IT ~6tfurWuSl6ifJ!J ~~c$ ):5ITLc$(5c$@) UIT~c$IT ~@.I
6ifJ6lJc$c$6IJITW.

(a)

(c)

(b)

(d)

~c$ITrT 6Tu(g6IJITU ~!J6lJ 6ifJ):5L!J§./61IT

6IJ(gWIToOoL516ifJ6IJ(ge:~61IT (gLDJD Qe:IT61IT6!IT 6r6b6IJITW

Ulrfi6l.j B : <:cSlTlq.LL~L~6'If>~ !B\!Ju4cS :

3. L5161IT 6lJ@6lJ6!IT6lJJD!)51w 6r6ifJ!1) ~u(gWIT lfJ~~ euSl61IT Q):5IT~~!1}w
Qe:Li.Jwuu(Bffi1JD~?

(a)

(c)

(b)

(d)
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~!JITL6ifJe:U u)9rfuc$6IT

(gLDJj)Qe:IT61IT6!IT6r6b6IJITW

QUITIT6Tu

(g~61IT

1. 6lJ6YTIT~o!FIuSl6b ~6tfurWuSlIT c$6IT ~(g):5c$ .ffi!6ifJ6IJc$6ifJ6YT c$

6lJ6YT@w(gUIT~ c$L!!>~ Qe:wlfJ61ITJD6!IT.

2. ~~c$ ~6YT6\j ~JDu~~~~JD61IT ~6ifJLW ~6tfurWuSlrTc$6IT

~@!!>~ ffi16ifJLc$ffi161ITJD6!IT.

6r!!>!1) e@ et,lgrfu@)LULL 6Tuc$IT6lIT1rfuc$6Tf1§!jw

c$LLITWLDITc$~ (g!1}6ifJ6lJuu(BlfJJD~'

368

3.

(a) c$IT6\nflw(!pw e:6buk!,rftc$ u5161J(!pw

(b) c$IT6bo!Flw(!pw 6ifJL(g!JIT @)(g6YTITrftc$ u5161J(!pw

(c) (ge:ITI!j_w(!p.w e:6buk!,rftc$ u5161J(!pw

(d) (ge:ITI!]-w(!pw 6ifJL(g!JIT @)(g6YTITrftc$ u5161J(!pw.

6. L5161IT6lJ@6lJ6!IT6lJJD!)516b 6r 6b c$ 6YT6\j 6tfurWuSlrftc$6IT
6IT6YT6!IT ?

(a) (g6IJc$ .ffi!6ifJ6IJ (b) 6IJITc$ .ffi!6ifJ6IJ

(c) 6Tu(gL6!ITrft .ffi!6ifJ6IJ (d) I!j-c$6ifJ6IJ61IT .ffi!6ifJ6IJ

(a) c$ITrT61IT6Tull!!U !J6lJW (b) (gLDIT6IJe:6Tu

(c) (ge:ITwm.f 6OT @)6ifJ)9LDW (d) (gLDJj)Qe:IT 61IT6!IT 6r 6b6IJITLb

2. Q):5IT 6U16b LDQU6b6IJrT c$6Tf161IT UW61IT L5161IT6lJ@6lJ6!IT6lJJj)!)516b
6r ?

(a) 6J(g!J6OT (b) 6OTI!j-(guITu51rfu

(c) (gL6OT (d) !)518i-!1}6b



4. t.5161!)!J1Drft 61\)ffiiT~rfu (p61!)!Dffi~

5. ~ffi6iu(g61\)ITL (g!Jnt.51ffi Ib\H.L61iTLIf>6JT

~u(gwITlf>uuCBffiI!D@.I.

@@.I ~~IT!J61mTLDIT~Ib.

If>ITIf>

L5hfl~ C. (j)}UIT(!!)~~c$:

I. 1. (ga:ITl!j-wlb<D\u61iT(g61\)IT(g&JL

2. <D\u~~61iT

3. euSl61iT

A ~61iTl!j-uWITl!j-ffi

B. ~J!51~Br~6i>(absorption)

C. Ifl.:.-rft8> ~u516\)1b

4. If>rftLD~u516\)1b (organic acid) D. FF6iuL

5. ):51f>!JITLD6i>!5161!)6\) !5IW~@.I1b E. u~uuCB~@.I1b <D\UIT{!56IT

(p 61!)!!>

u~~-ll

uS1c$BT(!!)B;c$lDlTc$ 6U1mLUJ6YflB;c$~iD : ~!J61fur<B lD~u(j)}u61fur c$61r

~ ~L ~LIf>Ib - &J61!)!Jw{9J.

2. <D\~IT~~ &J6JTr'ruLJ (p61!)!D &J61!)!Jw{9J.

3. t.5161!)!JLDrft 6iuffiiT~rfu - &J61!)!Jw{9J.

6\)(gWITt.5161!)~6l!j>6l!j>61iT- &J61!)!Jw{9J.
4.

5.
~61iTl!j-uWITl!j-ffi - &J61!)!Jw{9J.

<D\~IT~6i> @JLu~~0~ i1Lu(gWITIf>uuCBIb @I6ifur@1,lJuSlrftlf>6Yf161iT(pffi£lw
u6ifurLJIf>6IT @!J6ifur61!)L8> Bin.{9JIf>.

6.

7. (ij)~IT~6i> @JLu~~0~ i1L~6LJ1b @J6ifur@1,lJuSlr'rIf>61!)6JT<D\~rft!iJ<D\~CBffi~1b

(P61!)!DIf>6Yf16i> @!J6ifur61!)Lffi Bin.{9J.

u~~ - III

~{9.Il€IUJ 6U1mLc$6Yr-mffi~ lD~u(j)}u61fur c$61r

~ <D\~IT~0 a:IT61!)6\)If>6Yf16i> i1Lu(gWITIf>uuCBIb @J6ifur@1,lJuSlr'r1f>61fI6iIT

uLI!j-w6I51CB .

t.5161!)!JLDrft 61\)ffiiT~rfu ~!D6ilTITIi.J6LJ 6ill&Jrft?

<D\~ITLr'r &J61TIT8:~ (p61!)!D61!)W ~!D6ilTITw6LJ (p61!)!DuSl6i> 6ill&Jrft.

2.

3.
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4. <D\u~~6I5161iT ~WITrftut.510~ (g~61!)&JWIT6iIT (y>6\)U <D\UIT{!5LIf>6IT

WIT61!)&J?

5. @J6ifur@1,lJuSlr'rIf>61!)6JT!f>6ifurLIf>IT6\)1b UIT@.IIf>ITffi~1b (p61!)!DIf>61!)6JT8> Bin.{9J.

u~~ - IV

6U1rf16lJITEitIT 6U1mLUJ6YflB;c$~iD - 10 lD~u(j)}u61furc$6Yr

<D\~IT~0a:IT61!)6\)ffi~ ~u(gWIT If>uuCBIb @J6ifur@1,lJuSlr'rIf>61!)6JT

'<D1~rft!iJ<D\~CB8>~1b (p61!)!DIf>61!)6JT 6ill6JT8>~.

2. <D\~IT~0 a:IT61!)6\)uSl6i> i1Lu(gWITIf>uuCBIb @I6ifur@1,lJuSlr'r1f>61fI61iT ~!J ~61!)~

(p61iT(g6ilT0!D1b ~61!)LW8: <D\a:w&J@.I 6TUUI!j- 6T61iT{9J Bin.{9J ?

~

3. <D\u~~61iT1f>61fI61iT &J61!)If>If>61!)6JTffiBin.{9J. (y>6\)U <D\UIT{!5LIf>6IT, 6T!iJ~

@I6ifur@1,lJuSlr'rlf>6IT J;;)~IT~0a:IT61!)6\)uSl6i> (ij)u~~61S16iIT ~WITrftuu~0~

~u(gWIT If>UUCB£I61iT!D6iIT ?

(p8>ffilWLDIT6iIT If>rftLD~u516\)rfulf>6IT WIT61!)&J? <D\~IT~0a:IT61!)6\)uSl6i> Krftffi

~u516\)1b ~ITwrftffi~1b (p61!)!DIf>61!)6JT 6ill&Jrft.

4.

5. <D\~IT~6i>a:IT61!)6\)uSl6i> euSl61iT ~WITrftut.5161iT (p61!) !D1f>61!)6JT 6ill&Jrft.

euSl~61iT &J61!)If>If>61!)6JTIf>61!)6JTlljlb~&J0!J5161iT ~6i>If>~IT6i> ~6JT6LJ

1f>61!)6JTlljlb Bin.{9J.

):51f>!JITLD6i>!5I61!)6\)!5I{9J~@.I1b (p61!)!D61!)W &J61!)!Jw{9J. @~~61iT U6\)

(ij)a:w(p61!)!DIf>61!)6JT 6ill&Jrft~@.I ~~61iT uw61iT 1f>61!)6JT8> Bin.W'

6.
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I GlUQ9LDL5hfl~- IV I

LD(!5~~~ 8L(8u51rf1wEfu,ffiIT6ITIT@,)JTEfu,~!5ITlU
{9.Idm-LD !58=-6ITW6lJt9ITEfu LDWWLD

~IT6lJ(g!5ITW

LJ(§~-I

U'hfl6l.J A : 8'rflUJIT 61fT 61S'\6lf)L 6lf)UJ <:~ir.ffi (j))~<B .$B>6l.JLD

(1) ffiIT6UIT~B'ITr'r (gJI>IT6Jj)W~61furLITffi~6U~ 6T~?

(a) I!j-rflUU6!IT(g~ITLDIT LJe5~

(b) 6D~(gLD6!ITlWIT (gLIT(g6!ITIT6U6Jj)6!IT

(c) UIT ffil1!>!JITWL6iu <DILD6U6!ITI(g6!ITIT<DI§l6!ITlffi6iu

(d) 6\516iul1!>rflWIT LDIT(g6!ITIT6Jj)B'(gLIT~6!IT6iu

(2) WITr'r (!:p§;6\51GU 6D~(gLD6!ITlWIT (gLIT(g6!ITIT6U6Jj)6!IT 6Jj)W

( a) (g!JIT§lr'r6iu (b) 6D~LD6iIT

(c) (gLIT(g6!ITIT6U6iIT (d) !JITUr'rL ffiITffi

(3) 6T§;ITGU 6D.(gLIT<DI6!ITIT6U6Jj)6!ITu!Juuuu(8ffi1!D~?

(a) ~61fur6ffiITlffi6Yr (b) B'IT61furLoOoU6Jj)6TT

(c) <DIffiITBTffiffi6Yr (d) 6T6\51<DI§;6Yr~u!d,8'~

6U6TTr'r!t§;~?

T. LJe5~ <DI!JITl1!>~w6iIT~6TriI(gffi ffiIT61TIITUU(8ffi1!D~?

( a) LD!t~W ffi11:Qffi~ JI>IT(8ffi6Yr (b) <DI§;6iITffi1!:9ffi~ ~~WIT

(c) ffi1!:9ffi~ ~urflffiffiIT (d) <DI§;6iIT' ~<DILDrflffiffiIT
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5.

4. 6TriI(gffi T. LJe5 (gffiwiSlw6iIT ffiIT61TIITUU(8ffi1!D.

(a) ffi1!:9ffiffi1d:>wIT

(b) <DI§;6iITffi1!:9ffi WIT

(c) ffi1!:9ffi urflffiffiIT

(d) (gLD(g6U 8in.01w 6TGU6UIT Lrilffi6rf1@?JW



6. T. ~G~ 6Trfua:ffiffirr61RITuu(B£1!D~?

(a) ~Giu~a:rr6\5'lUJrr (b) <o)~6iIT~urf1&ffirr

(C) <o)~6iIT ~<O)wrf1&ffirr (d) <o)~6iIT @!!;>~UJrr

7. urr6\) @61ITU<O)U(!5&ffi(p61))!DuSl6\) (p~IT80~ ~61))L!!;>~61))6lJ@(!5&~tb

6UI(!5!!;>a:~ITLDt.51 uSl6iIT <O)uUJIT 6T 6iIT 61IT?

( a) @61))L!:B161))6\) 6UI(!5!!;>a: ~ITLDt.51

(b) !?LW@UJrr61IT(definitive) 6UI(!5!!;>a:~rrtbt.51

( c ) a:urr<O)umf)& 6UI(!5!!;>a:~ITLDt.51 .

( d) a:rr~rrrr61RIT 6UI(!5.&,a:~rrtbt.51

8. oOourr~a:UJrr6\)rr <O)~urrl!j-&ffirr ~rfu£1uS1(!5&~tb @ub 6T~?

(a) @61))rruS'rr6\)ffi6IT (b) ~L6\)

( c ) ffi6\)6Drr6\) (d) (yJ61))6YT

9. T. a:a:rr6\5'lUJ~~6iIT w W<O)uUJIT6T6iIT61IT?

(a) wrrL(B !I>rrLrruLj@

(b) u6iIT!D1!I>rrLrruLj@

(c) !?L(!561fur61))LULj@

( d) a:wa:6\) <O)a:rr6iIT61IT 6T~Glju516\)61))6\).

10. !I>rrLrruLj@6Ul6iIT ffi61furuD 6TUUl!j- ~61))1:Q&ffiuu(B£1!D~?

( a) Lja:rrrr £16YTrrLl!j-L (b) 6TUt.51 £16YTrrLl!j-Giu

(C) A, B @rr61fur(Btb (d) a:wa:6\) Bin.!D1UJ6T~Glju516\)61))6\).

11. !I>rrLrruLj@6Ul6iIT ~61))6\) 6T6lJ6lJrrW ~61))1:Q&ffiuu(B£1!D~?

( a ) Giua:ffirr<O)6\)&Giu

(b) Lja:rrrr£16YTrrLlqL

( C) (yJ61))6YT

(d) a:wa:6\) Bin.!DUULL6T6\)6\)rra:w.

12. (p~IT!!;>~ !I>rrLrruLj@ !?LL6\5'I6iIT6T!!;>~u~~uSl6\) ffirr61RITuu(B£1!D~?

(a) ~W ~L6\) (b) <O)U(!5rfu~L6\)

(c ) W6\)tf,~L6\)

(d) a:wa:6\) <O)a:rr6iIT61IT 6T6\)6\)rr @Lrfuffi6Tf1gwtb.
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13. !I>rrLrruLj@&ffi6IT6T6lJ6lJ6YTGljffirr6\)tb !?LuSI(!5L6iIT@(!5&~tb ?

(a) 25 <O)a:ffi61furLffi6IT (b) 25 !:B1u51Lrfuffi6IT

(c ) 25 !I>rrLffi6IT (d) 25 6lJ(!5Lrfuffi6IT

14. a:ffi61furl!j-Lrr 6T6iITu~ 6T6iIT61IT?

15.

(a) 8@ uS'GiuL (b) uS'GiuL wrr~rf1 kJ,~61))a:

(c) @61))1:QUkJ,~61))a:ffi6IT (d) urr&~rf1UJrr

£19&ffi61furL6lJJDW6IT 6T61))~ a:ffi61furl!j-Lrr !?L61furLrr&~£1!D~?

(a) Giua:urrIT ffi6IT (b) <O)6lJ6Tf1lLj61))!D (capsule)

( c ) <!!5a:Lrr 61))w~6\5'IUJtb ( d) a:wa:6\) !?L6IT6YT6T6\)6\)rra:w

a:ffi61furl!j-Lrr 6T!!;>~ a:rrUJ~61))~ 6J"JDW& <O)ffirr6IT@!)tb?

(a) £1rrrrtb urr~Ll!j-6lJ (b) £1rrrrtb <O)!I>ffiLl!j-6lJ

(c) £1rrrrtb wrr wurr(B6IT6YT61))6lJ (d) ~~L oOourrGiuL

£1rf1uciLrr ffirr&ffiGiu 6T6iITU~ 6T6iIT61IT?

16.

17.

18.

(a) <O)6lJ6Tf1lLj61))!D@6\)6\)rr ~ uS'GiuL <O)a:6\)

(b) . <O)6lJ6Tf1lLj61))!D!?L6IT6YTuS'GiuL <O)a:6\)

(c) a:6Tf180a:6iJGlj61))LUJuS'GiuL <O)a:6\)

(d) (yJLuuLrr ~ uS'GiuL <O)a:6\)

£a:1:QlLj6IT6YT6lJITffi6Tf16\) £1rf1ua:Lrrffirr&ffiGiu UJrrIftLl.D ffirr61RITuu(B£1!D~?

(a) l!j-~uIT~a:6YTrr~Giu a:!I>rrUJrr6Tf1ffi6IT

(b) ffirrw80a:6\) a:!I>rrUJrr6Tf1ffi6IT

(c) AIDS a:!I>rrUJrr6Tf1ffi6IT

(d) UJrrrf1L(pu516\)61))6\).

61))W~La:Lrrwrr !?L61furLrr&~tb ffirrrr6U1ITlffi6IT6T~~61))61IT 6lJ61))ffiuu(BLb?19.

(a)

(c)

(b)

(d)

4 6lJ61))ffiffi6IT 2 6lJ61))ffiffi6IT

3 6lJ61))ffiffi6IT 5 6lJ61))ffiffi6IT

2 O. 61))W~L a:Lrrwrr !?L61furLrr &~Lb ffirrrr6U1ITlffi6IT 6T6lJ6lJ~uSl6\)

!?LL6\5'I@)J6ITa:6YT @61))1:Q£16iIT!D61IT?

(a)

(c)

6lJrrW (b) (yJ&~

(d) a:~rr6\5'lgw6IT~ u51ffi80~!D1UJffirrUJLb
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ffi61fur



21. COI~r'rUt.516fu 6iD6tI!J6n5l6iIT~~61ITrrtb 6T6iD~& COI8Orr6!furCB

~6iDW.d5~6IT61T~?

(a) ~rf16iD~ 1i}-.6T6iIT.6). (b) ~rf16iD~ ~fr.6T6iIT.6).

(c) FFrf16iD~ 1i}-.6T6iIT.6). (d) FFrf16iD~ ~r'r.6T6iIT.6).

22. @)6iD!D.d5~ COIUQ3&8O& 8Orr6Utb, w!bIDJtb ~6tl8OWrr61IT 6tl61Tr'r8:~ i1L6iDLUJ

COI~Ut.516fu 6iD6tI!J6fu8O6IT 6T.d5~ 6tI@)ut.51w ~8'r'r &16iIT!D61IT?

(a) U"LLrr COI~r'rut.516fu6iD6tI!J6fu

(b) ~wooourr COI~r'rUt.516fu6iD6tI!J6fu

(c) ~6tl8OWrr61IT 6iD6tI!J6ro8O6IT

(d) 8Orrwrr COI~r'rut.516fu 6iD6tI!J6fu8O6IT

23. t.51!DuLjIDJuLj COI~r'rut.516iD6Y\) 6T.d5~ 6iD6tI!J6fu i1L6!furLrr &@)&1!D~?

(a) HIV-l (b) HSV-l

(c) HSV-2 (d) HIV-2

27. COI~ UU 6iD L Ii}-6fu 6) w!b IDJtb E 6T .d5~ 6tl191WlW i1LL 6151w

COI8'w&16iIT!D61IT?

(a)

(b)

(c)

(d)

urr 6151UJw i1L!D6l.j~6Utb

i11§!!~ @)~~6tI~6iIT ~6Utb

w6Utb -6tlrrw 6tl191UJrr80

61S16Urfu@)8O6IT 8Oli}-uu~rr W

28. COI~UU6iDLIi}-6fu t.51 6iD6tI!J6fu 6T.d5!f> @)<Btbu~6iD~8: 8'rrr'r.d5~~?

29. HIV 6T.d5~ @)CBtbu~6iD~8:

( a) ~8OW~ 61S161S1rf1~L

(b) 'oOoUCOI61T61S16t1rf1(gL

(c) rTL(g!Jrr6l.jrf1(gL

(d) rf1(gUJrr61S1rf1(gL

30. mv Wl6iIT COI§l61ITlIi}-&

(a) @!JL6iDL@6iD~

(b)

(c)

(d)

24. COI~r'rUt.516fuooo6iDUt.51 rf1W8O6IT ~W6U~ 8OrrW8:8'W COI8OrruLj61Trfu8O6IT

8OrTlU8:8'W (g!DrrUJrT€;yf]8O6Yf)w 6) 6iIT (g~rr6iIT IDJ&16iIT!D61IT?

(a) ~!Jtbu (g!Drrw~ COI~rr!bIDJ

(b) 6iD6tI!J6fu COIUQ3&8Otb

(c) 6iD6tI!J6fu w6!furCBtb ~6!furLuuCB!f>w

(d) (guj(g6U i1L6IT61T 6T ~6l.ju51W6iD6U.

25. ~6iD!DUJ i1LL8OQ36l.jL6iIT COI~r'rUt.516fu 6iD6tI!J6fu ~!Drrw~ COI~rr!b!616\i

8Orr6mITuuCBtb COIurf1UJCOI8'wgw&@) 6T6iIT61IT COIuUJr'r?

(a)

(b)

(c)

(d)

8'rr 6iIT8: COI8'W8O6IT

(g8O6iIT8'r'r <D)8'W8O6IT

&~COI8'W8O6IT

(gW(g6U i1L6IT61T 6Tw6Urr(gw.
31.

26. COI~UU6iDLLIi}-6fu 6) 6iD6tI!J6fu 6T.d5~ @)CBtbu~6iD~8: (g8'r'r.d5!f>~?

(a) t.51&8Orrr'r61ITrr6Jfrf1(gL

(b) (g8Ow~61S1rf1(gL

(c) rTL~!Jrr61S1rf1~L

(d) COI~UUrrL61ITrr 6Jfrf1(gL
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(a)

(b)

eb)

(d)

t.51&8Orrr'r 61ITrr 61S1rf1(gL

(g8OW~ 61S1rf1(gL

rTL(g!Jrr 61S1rf1(gL

COI~urrL6iITrr 61S1rf1~L

8'rrfr.d5~~?

COIurrQ3L8O6IT 6T6iD6tI?

1i}-.6T6iIT.6)

~rf16iD~ 1i}-.6T6iIT.6)

@!JL6iDL @6iD~ ~r'r.6T6iIT.6)

~rf16iD~ ~r'r .6T6iIT.6)

mv 6T~@J6iDLUJ CD4 6tlrrrfu&1W1w eLIi}-& COI8Orr6IT&1!D~?

(a) T-COI~6UUUr'r 6151tbooo~Urr6iD8'LCB8O6IT

(b) t.51(g61TLCOI6UL8O6IT

(c) B-COI8'6U8O6IT

(d) ~6tlUU@&8O6IT
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32. &WffiffiIT@.JW 6T!5~ eQ5 6Ut§1uSl6\>AIDS U!)6lj6U~6\>6!D6U?

(a) @!)~~w Qaogw~§!~6\>

(b) i1!mlflffi6!D6rrU urfJLDIT!]51ffi QffiIT6IT(5~6\>

(c) UIT~ffiffiUULL6Ur'r ffi(5L61IT 6!Dffi @)gwffi@)~6\>

(d) UIT~ffiffiUULL6Ur'r ffi(5L61IT UIT6UlW6\> Q~ITLr'rLJ

33. LJ~Qao6\>6UIT ~6UiIT ffilQ5u51ffi6IT 6T~~61IT6!DLDllj6!DLW6!D6U?

( a) ffil!)ITW Q):!5ffiLl!j-6l.I @)8:1f1 6Ul!j-6U(!:p6!DLuJ6!D6U.

(b) ffil!)ITW Q):!5ffiLl!j-6l.I, ~Q56UiIT6!DL 6Ul!j-6U(!:p6!DLW6!D6U.

(C) ffil!)ITW UIT IfILl!j-6l.I @)8:1f1 6Ul!j-6U(!:p6!DLW6!D6U.

(d) ffil!)ITW UITIfILl!j-6l.I ~Q56UiIT6!DL 6Ul!j-6U(!:p6!DLW6!D6U.

39. 6!D6UW (g):!5ITuSl6\> (g~IT6Ul6\> If16UULJ !§!!) U!)!5§! 6I51rfJ!5§!

QurfJw6ULLLDITffi ~6UiITLIT@)W LJ6UiIT6!mfl61IT Quwr'r 6T61IT6!IT?

(a)

(c)

(gaoITrfJWIT1f16fu (b)

e!i>6!D!!)~ ~6!D6U6U6UI(d)

6TrfJ~~LDIT 6!DLDffi!)61IT 6fu

6UITr'r6UIT 6!DLDffi!)61IT 6fu

40. 6!D6UW (g!)JITuSl6\> (y)6!D6rr ~6!D!!) LD!i>WW (y)6!D6rr .!}1W!i>IfI, @Q5~w

~6!Dao .!}1W!i>1fI LD!i>WW ):!5ITLULL (y)L(B6U6Ulffi6IT 6TU(gUIT §!

ffiIT6mITUu(Bw?

34. LJ~Qao6\>6UIT 6T61IT6!IT ffiITW8:ao6!D6U ~6UiIT(B u6UiIT@.Jffil!!)§!?

(a)

(c)

6!DLoooUITuSlL ffiITW8:ao6\>

6T6Ulffiffil!j- ffiITW8:ao6\>

.",

(a)

(b)

(c)

(d)

IfIffil8:6!Dao QffiIT(BffiffiUULIT ~6Ur'r ffi6rfILw

(g):!5ITuSl61IT~!)WU !§6!D6Uffi6rf16\>

IfIffil8:6!Dao Qu !i>!!)6Ur'rffi6rf1LW

(gLD(g6U ~6IT6rr 6T6\>(g6UITrfJL(!:pW ffiIT6mITuu(Bw.

(b)

(d)

.!}16UiIT(B6U61ITL ffiIT8:ao6\>

6!D6U!)6fu ffiITW8:ao6\>

Ulrfl6lj B (g8>ITl!j-LL @Li>6!D~ )i;1!)ULjffi.

1. 68. (gLIT(g6!ITIT6U6!D6!IT(!:P§!QffigwWLJ6IT6rr 6I51Q5!5(g~ITwt5Iffi6rf1LW

!§6!D6UuSl6\> ffiIT6mITuu(Bw.

35. ~!)WUffiIT6U~~6\> LJ~Qao6\>(g6UIT 1f16fu (g):!5ITwffi@) 6T61IT6!IT Quwr'r

QffiIT(BffiffiUULL§!?

(a)

(c)

LDIT6\>LLIT ffiITW8:ao6\>

6!DLoooUITuSlL ffiITW8:ao6\>

(b)

(d)

.!}16UiIT(B6U61ITL ffiIT8:ao6\>

6T6Ulffiffil!j- ffiITW8:ao6\>

36. 6!D6UW (g):!5ITW 6T!5~ ~6UiIT@.JuSlrfJwIT6\> ~6UiITLIT ffiffiuu(Bffil!!)§!?

(a)

(b)

(c)

(d)

QUITIT6UlWIT ur'r ffiLIT oOourfJ

Q6UU(gLIT 6fu6!Du!)IT @61ITL!)ITffi61IT6fu

ffil6rrITu51l!j-wIT IfILLIT IfI

(a)

(c)

(gao6UiITLoooU6!D6rr

Qffi ITarffiffi6IT

(gLD(g6U QaoIT6\>6UUULL 6T6\>6UIT(gLD.

37. 6!D6UW (g):!5ITW 6T6U!i>!!)IT6\> U!)uuuu(Bt€J!!)§! ?

(b)

(d)

~6UiIT6!mflffi6IT

ffi~ Q6Uffi6fu QffiIT arffiffi6IT

38. QUITfl6UIwIT Ur'rffiLITr'roooUrfJ 6T!5~ i1!mLffi~~6\> 6U6rrr'rffiffiUU(Bffil!!)§!?

(a)

(c)

EKJH i1!mLffiW

BSK i1!mLffiW

(b)

(d)

BID ~!)6U i1!mLffiW

NNN i1!mLffiW
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2.

3.

4.

5.

6.

7.

8.

9.

10.

i1!mLffiW 68.(gLIT(g6!ITIT6U6!D6!IT 6U6rrr'r ffiffiU

UW61ITu(Bffil!!)§!.

68. (gLIT(g6!ITIT6U6!D6!IT

ffi6UiIT(Bt5Il!j-ffiffiUULL§!.

T. LJ~1fI (gffiWt5I W61ITIfI

(endemic) ffiIT6mITuu(Bffil!!)§!.

T. LJ~1fI Q!)ITlI!!lfIw61IT6fu1fl-
QffiIT 6\>ffil!!)§!.

T. LJ~1fI Q!)ITlI!!lfIw61IT6fu1fl~rfu@)u51LW

~W ~6UiIT(B (!:p~61IT(!:p~6Ul6\>

uSl6\> 1f16U @Lrfuffi6rf16\>

6\> .!}1§! ~IT ffi@)U6U6!D!)ffi

6U ITr'r6U ITU LJl!:Qffi ffi 6IT ~ uSlQ5 L 61IT @ Q5ffi@)W ~ 6!IT IT 6\>

(gLDgwW (!:p~r'r 8:1f1 .!}16!DLWIT§!.

6UITW ffi 6!Dffi ar W !i>IfI uSl6\> (g ~ 6!D6UW IT6!IT U rfuffiITffi @6!DL!§6!D6U

6I51Q5!5(g~ITwt5IWIT6\> eQ5 1f16U ):!56!DLQUWW.

oOo(gU~(gWIT6UIT Q~UUITLl!j-ffiIT 6\> 6UITWffil!!)§!.

La!6m'IWIT1f16fu @!)6UiIT(B (!:p ffiffilW 1fI!i>!]516!ITrfuffi6rrIT6\> ~ 6UiITL ITffiffiU

u(B ffil61IT!!)6!IT. .!}16!D6U lI!!6m'lWIT LD!i>ww lI!!6m'IWIT
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11. .lliITUTUY(!g6ID 6l.I GillQ5$~!5 ITWt.51u5l6iIT @)L6U 8i-6l.Irfl6U :1LIDJ@WITffiU

U !b !J51ffi Q ffi IT6IT 6IT 6T 6iIT@J W If1 !DU U IT61IT

~6IDLDUYffi6IT :1L6IT6IT61IT.

L!!!enIT1wrr1f16iu ~.llirr6IDw 9!Jw QffiIT6O1ITCBffi6O1ITCBt.51r.q.ffiffiLD6ID!Dl!PffiLDrrffi

~8'IT!56ID61IT uw6iITuCBffil!D~.

.lliITL ITU Y (!g ~ Q !5IT!b IDJ LDenIT1!5 enIT16i.> l!P !b IDJLDITffi P'5ffi ffi U U L

LD!bIDJW @6ID6l.I uw6iITuCBffil6iIT!D61IT.

~r.q.u5l6i.> !5r:fu@)!56i.> LD!bIDJW u51~~!56U l!P6ID!Du5l6i.>

LD6\:>~@6U1Q5$~ ~u'r ~@WIT ffiffiuuCBffil!D~.

28. Q~UU6IDLLr.q.6iu t.51 6ID6l.I!J6T616iIT Q§lenIT1r.q.ffi QurrQ5Lffi6IT

~6U ~61IT~.

29. HBV 6T6iIT@JW Quw!JITgww ~6ID)J?ffiffiuuCBffil!D~.

6i.> QU<!5ffiffiLD6IDLffil!D~'

12.

30. QL6ULIT 6)Q§l6iITL

HIV 6T6iIT@JW ~6ID6OlITffi @)CBWU~6ID!5Bo ~8'i'r$!5~.31.13.

32. HIV u5l6iIT !B1\H,ffi6Tf1~wrr~ffiuIf1Lffi@) Q6l.I6Tf1~w

6T6iIT@JW 8Q5 Q6l.I6Tf1uU@)@ :1L6IT6IT~.

33. HIV u5l6iIT ffil6ID6ITffi~ffirrY~!JITLL!!!6iIT 6T6iIT@JW Q6l.I6Tf11l..j6ID!D

6T61ITUUCBw.

14.

~ffi6O1ITr.q.LIT ~6i.>t5l ffiffi6iIT6iu 6l.IITu5l6U .:1L6O1ITLITffi@)w Y6O1IT@1lJffi@)

6T66T IDJ Quwi'r.

~ffi6O1ITr.q.LIT~6Ut.51 ffiffi6iIT6iu 26 °Cffi@)ffi £~)J? <D1ffiLr.q.wrr61IT8i-6l.IQ56IDLW

:1L6O1ITLITffi@) ffil!D~'

UIT§liT Lr.q.ffi6Tf16iIT 9!J ~@6i.> ~ ffi6O1ITr.q.LIT ~ 6Ut.51ffi6iIT6iu 6l.I6ID6IT$!5

P'56O1ITL :1L6O1ITLrrffi@)ffil!D~'

ffilrflu~Lrr ffiITffiffi6T616iIT l!PffiffilWLDIT61IT GillWIT@

e.y:>6ID6IT :1L6ID!D ~)J?!b1f1 (meningitis) u5l6U

~8'IT !56ID61ITffiffirrffi 6TCBffiffiuuCBffil !D~.

20. 6IDLD9L~LrrLDrr 6l.I1:J?1wrrffi Q6l.I6Tf1~w @!Dffiffil6iIT!D61IT.

21. \H,6IDLDffi ffirTl:..r.q.ffi @6ID)J?ffi6IT ffil!JITW ~ffiffi

ffirr6OlITuuCB ffil6iIT!D61IT.

15.

34. mv ~.llirrw~Q!5IT!bIDJl!P!b!J51gwwU!J6l.I ~ffi6\:>ITW.16.

17.

35. C D4 T Q8'6Uffi6IT 6T6O1IT6151IT1ffi6IDffi@)6ID!D$~

!B16ID6\:>6IDWAIDS ~.lliITW l!P(!g6l.l~W u!J6l.I6l.I!5!b@) l!P6iIT~u ~6IDLIl..jW.

36. Ye!!jQ8'6U~6\:>IT 1f16iu 6T6iITU~ 8Q5

37. ffiQ56l.1!b!D Gill6\:>r:fu@)ffi6Tf16UYe!!jQ8'6U~6\:>IT 1f16iu

:1L6O1ITLITffi@)w.

~@)W.
18. ~@)W.

@!J6l.IW

6ID6l.I

19.

38. LDenIT1!5i'rffi6IT Ye!!jQ8'6U6\:>rr ~.llirr6IDW

Qu IDJffil!Drri'rffi6IT.

@Q5$~

~urr6\:>~ ~!5IT!b!DLD6Tf1ffiffil!D~.39. Ye!!jQ8'6U6\:>IT

22. Q~i'rut.516iu 6ID6l.I!J6iuffi6IT Q8'6i.>ffi6Tf166T

QUQ5ffiffiW ~6IDLffil6iIT!D61IT.

2 3. Q~i'rut.516iu lf1tbuQ6IT ffi6iu 6ID6l.I!J6iu LD6ID!D$~6IT6IT ~.llirrw~Q!5IT!b6ID!D

6U :1L6O1ITLITffi@)ffil6iIT!D61IT.

40. Ye!!jQ8'6U6\:>rr l!P!56iIT l!P!56U16U

ffi6O1ITL!J51WUULL~.

6T6iITU6l.I!JIT6U @61ITW:1L6IT~6IT

41. 6ID6\:>W (g.lliITW U. S .A.uS16i.> :1L6IT6IT ffiQ61IT ffir.q.ffiL.r.q.6i.> @Q5ffi@)w

6T6iIT@JW .lliffi!J~@6iIT QUW!JIT6U ~6ID)J?ffiffiuuCBffil!D~'

42. :1L6O1IT6151IT1ffir.q.~!5 @L~@6U ffiIT6OlITuuCBw.

43. 6ID6\:>W ~.llirru5l6U !B16ID6\:>u5l6U e.y:>6ID6IT :1L6ID!Dffi6IT

urr @ffiffiUULL ~!J51@) !J51ffi6IT ffiIT6OlITuuCBw.

26. Q8'6U Qurfl!5IT@)!56U 6U ffirr6OlITuuCBw.

44. Qurrrfl6U1wrr ui'r ffiLITi'r oOourfl ~8'rr !56ID61IT Bo 8'rr6ID6\:>u5l6U ffi6O1ITCBt.51r.q.ffiffi

27. Q~UU6IDLLr.q.6iu 6) 6ID6l.I!J6T616iIT Q§lenIT1r.q.ffi QurrQ5Lffi6IT

~6i.> ~61IT~.
@~6l.ILD !b IDJ W

Q8'wwuuCBffil6iIT!D61IT .
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24. LfLLrr Qi'rut5l6iu 6ID6l.I!J6iu LD6ID!D$6IT6IT .llirrw Q!5rr!b6ID!D
6U :1L6O1ITLITffi@)ffil6iIT!D61IT.

25. Qi'rut.516iu 6ID6l.I!J 6T6166T 6IDLDUY @)w.



151rf16lj C GUIT(5i>~&.

1. T. LJe!56Y1Sl(gc'f>Wl5llU61IT(gB'

2. T. @)e!5tf1

a. G!J(86lS1L !d,~tf1

b. (gB'6TIm-Loooutm6YT

3.

4.

L. (gLIT(g6!ITIT6lJtm6!IT c. LDtm!!)LDIT61IT(antelope)

T. LJe!56Y1Sl G!JITI~tf1lU61IT(gB' d. &16YT1T tf16!IT1T UITGUUIT61516i1:J

e. 6TuSl~6i1:J FF~UtmL

u@)~-II

u51&u. 8i'(5a:.&LDIT & 6UltmLlU6rAa:.&6ljW. (2 LDd)luGu61fur &6ir )

1. 6861!p(gLD615f1lUlTtf16i1:J (gJ!jlTuSl61IT @lU!btmc'f>lUlTc'f>U u!J6lS1uSl(5~~tm6\)1i;

Bin.IDJc'f>(Geographical distribution).

2. 6861!pGLD61IT (gLITL6lJ61ITUIT~ (L D body) uSl61IT @)!J5luLJ Bin.IDJc'f>.

3.

4.

LJ(g!JIT(gLD6i1:J~(gc'f>ITL~61IT ~tmLDutmuli; Bin.IDJc'f>.

GB'Ltf1 !d,~tf1 (tesetse fly )uSl61IT ~61ITtmLDc'f>tm6YT 6lS16lJrfl.

~rfluu(g6!ITIT(gB'ITu51lUlT tf1tm6O) c'f>L(8UU(8~~ 6T(8Ii;c'f>UU(8w

J!jL6lJ~li;tmc'f>c'f>6IT lUlTtm6lJ?

5.

6.

7.

G!J@6lS1L !d,~tf1uSlGU T. @)e!5tf1 6T61IT6!IT ~&1!!)§.I?

8.

9.

(gJ!jIT(.lfJc'f> 6lJ1TJ:j;>li;tmc'f>5~!btf1 6T61IT!!)1TGU 6T61IT6!IT?

LDtm!!)(.lfJc'f> 6lJ1TJ:j;>li;tmc'f>5~rbtf1 6T61IT!!)ITGU 6T61IT6!IT?

oOo(gU~(glUlT 6\)1T G~uulT~ffic'f>m;ul61IT (.lfJLtmLuSl61IT ~61ITtmLDc'f>tm6YTIi;

Bin.IDJc'f>.

lJ!!615f1lUlTtf16i1:J (gJ!jlTtmlU ~61JiITLIT Ii;@)w c'f>1T!J61mf1c'f>6IT lUlTtm6lJ?

lJ!!615f1lUIT (gB'IT 6151lU~~61IT ~tmLDULJ lUIT§.I?

lJ!!615f1lUITtf16iu (gJ!jITuSlGU c'f>IT6151ITUU(8LD (gJ!jITW ~!J5l@)!J5lc'f>6IT lUITtm6lJ?

tf16i1:J~GB'IT 1i;(gc'f>ITtf16i1:J 6T61IT!!)ITGU 6T61IT6!IT?

LD615f1~ lJ!!615f1lUITtf16Y1Sl61IT tf1&1~tmB' (.lfJtm!!) 6T61IT6!IT?

(gc'f>61JiIT~LIT ~GUt5I c'f>61IT6Y1Sl61IT6T!t~ @6!ITr5.Jc'f>6IT ~tm~ LD!b!!)6lJ!b!J5l

6151(5!t§.l t5I rflli;&161IT !!)6!IT?

~L6151GU (gc'f>61JiIT~LIT ~GUt5Ic'f>61IT6iu 6Tr5.J@)6IT6YT§.I? 6TU(gUIT§.I ~~

(gJ!jITtmlU ~61JiITLIT 1i;@)&1!!)§.I?

10.

12.

12.

13.

14.

15.

16.

393

17. &1rflU(gLIT c'f>IT1i;c'f>6i1:J ,r6!(glUIT oOoUITITLD61ITtm6O) u51c'f>~ 5(5Ii;c'f>LDIT c'f> 6lS16lJrfl.

18. &1rflU(gLITc'f>IT1i;(gc'f>ITtf16i1:J (gJ!jITW ~!J5l@) !J5lc'f>6IT lUITtm6lJ?

&1rflU(gLITc'f>IT1i;c'f>6Y1Sl61IT(y)tm6YT ~tm!!) ~~ rbtf16mlU ~!J5llljw J!jIT61IT@)

(.lfJtm!!)c'f>6IT lUITtm6lJ?

19.

20. 6mLDtf1L(gLITLDITtm6lJ ~61JiITLIT Ii;@)w ~61JiITtmLDlUIT6!IT !d,~tmB'c'f>6Yf161IT

GUlUIT c'f>tm6YTIi; Bin.IDJc'f>.

21. 6mLDtf]L(gLITLDITtm6lJ ~61JiITLIT Ii;@)w ~1i;~(g6!ITITtmLDc'f>ITL~1i; c'f>IT!J61mf1c'f>6IT

lUITtm 6lJ?

22. tmLD8'1L(gLITLDIT 6T6lJ6lJITIDJ tf1&1~tmB' GB'WlUUU(8&1!!)§.I?

23. ~GUoooUIT tm6lJ!J6iu 6T61IT!!)ITGU 6T61IT6!IT? ~~IT!J6151ITW ~(5c'f>.

24. LJ"LLIT tm6lJ!J 6i1:J .6T61IT!!)ITGU 6T61IT6!IT? ~~IT!J 6151ITW ~(!3c'f>.

25. G~ITut5I6i1:J tf1wuG6YT 1i;6i1:J tm6lJ!J tf161IT 6lJ6mc'f>c'f>6ITlUITtm6lJ?

26. G~UUtmLL~6i1:J ~ tm6lJ!J6i1:J u!b!J5l @)!J5luLJ 6lJtm!Jc'f>.

27. HGV tm6lJ!J6i1:J u!b!J5l tf1IDJ @)!J5luLJ 6lJtm!Jc'f>.

28. HIV 6T6lJ6lJ!:J21c'f>6Yf1GUu!J6lj&1!!)§.I?

29. 6T6lJ6lJ!:J21c'f>6IT(y)6\)W HIV u!J6lJIT§.I?

30. @!J~~ g)LL~tm~ LJe!5GB'GU6\)IT 6T6lJ6lJITIDJ ~tmL&1!!)§.I?

LJe!5GB'GU6\)IT (gJ!jITwli;&1(!3u51tmlU 6lS16lJrfl.31.

32. LJe!5GB'GU6\)IT @6!ITr5.Jc'f>tm6YTlljw ~tm6lJ (gJ!jITllj61JiITLITIi;@)LD

6lS16\)r5.J@)c'f>tm6YTlljw Bin.IDJc'f>.

33. tm6\)LD GUITrfl6151(glUIT tf16i1:J 6T61IT!!)ITGU 6T61IT6!IT?

34. GUITfT6151lUIT6T!t~ 6lS16\)r5.J@)c'f>6Yf1GU~r5.J&1 (reservoirs) @(!3Ii;&161IT!!)6!IT?

35. tm6\)W (gJ!jITuSlGU 6T61ITG;)6!IT61IT6!ITLDIT~rflu G;)UIT\!5Lc'f>6IT (specimen)
(gB'c'f>rflli;c'f>uu(8 &161IT!!)6!IT?

36. 6m6\)LD (gJ!jITuSl61IT tf1&1~tmB' (.lfJtm!!)lljw ~§.I ~(8ffic'f>uu(8w

(.lfJtm !!)c'f>6m6YTlljw Bin.IDJc'f>.

tm6\)W (gJ!jITtmlUli; c'f>L~§.ILD c'f>L~~c'f>6IT (vectors) lUITtm6lJ?
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37.



U@>~ - III

L61&8: 8T(!5B:.&WIT & 6U)6i5>LW6Yf1B:.&6lJIi:>. (5 w~h.JGlu6I!iIT &6Tr)

17.
6IDW&L.(gUTWIT (g!JjITu516U 6T6iIT<D16!IT6iIT6!IT WIT~rflu <D1urr(!5L.ffi6Yr

(g8'ffirflci;ffiuu(Bffil6iIT !D6!IT? &j6ID6lJ 6T6l.J6lJrrIDJ Qffirr ocfur(B <D18'6U6\)U

u(B ffil6iIT!D6!IT?

<D1~ITut..S16io 6ID6lJiJ"6io <D1u(!5@)W (y>6ID!D6IDW (replication) 61516lJrfl.

1.
686i!p(gw6!IT1wrr (gLrr(g6!ITrr6lJ6ID6!ITu516iIT 6lJrrg.>ci;6IDffi Bi-19!bcF16IDW 61516lJrfl.

686i!p(gw6!IT1wrr cF16io - @!!>6iIT (g!Jjrrw!b !!>6iIT6IDW6IDwll.jw, (g!Jjrrw

&j!!5l@)!!5lffi6ID6ITll.jW 61516ITci;ffilci; Bin.IDJffi.
19. <D1~uu6IDLL.ltJ-6io 6ID6lJiJ"6fDl6iIT (y>ci;ffilwwrr6!IT UocfurLjffi6ID6IT

6lJrfl6ID8'UU(B!b~ffi.

20. Q~uu6IDLL.ltJ-6io cF1 (c. virus) 6ID6lJiJ"6io u!b!!5l cF1IDJ @)!!5luLj 6lJ6IDiJ"ffi.

21. HIV-u516iIT &j6IDwuLj w!bIDJtb 6lJ6IDffiuU(B!b~!!>6ID6\) 61516lJrfl.

22. AIDS6U - AIDS !!>6151iJ"- ffirr6ffiITUu(Bw w!b!D (g!Jjrrw!b Q!!>rr!bIDJffi6ID6IT

61516IT ci;@)ffi.

23. VIV-u516iIT QU@ci;ffi!b6ID!!> (replication) 61516ITci;ffil 6T~~.

24. Lj~<D18'6U(g6\)rr cF16i;o - (g!Jjrrw!b (g!!>rr!b!D(y>6ID!D6IDW 61516ITci;@)ffi.

25. Lj~<D18'6U6\)rr {9.Iocfurffil@L61u!b!!5lll.jtb &j)!>!!> (g!Jjrrw!b !!>6iIT6IDW6IDwll.jtb

61516ITci;ffil 6T~~ffi.

26. <D1urrrfl6\Slwrru!b!!5l cF1IDJ @)!!5luLj 6lJ6IDiJ"ffi.

18.
2.

3.
T.Lj~cF1 (gffitbt..S1w6iITcF1u516iIT 6lJrrg.>ci;6IDffi Bi-19!bcF16IDW 61516lJrflci;ffi6ljtb.

T.Lj~cF1 QiJ"rrl1!!cF1w6iITcF1u516iIT 6lJrrg.>ci;6IDffi Bi-19!bcF16IDW 61516ITci;@)ffi.

T.@)~cF1u516iIT &j6IDWU6IDull.jtb &j!!>6iIT 6lJrrg.>ci;6IDffi Bi-19!bcF16IDwll.jtb

61516lJrflci;ffi6ljtb.

4.

5.

6. 8'rr ffirr (g!Jjrru516iIT (chaga' s disease) ~W6lJffi8: (g8'rr!!>6ID6!IT

(y>6ID!Dffi6ID6IT 61516lJrfl.

L.QiJ"QWL. (gLrrL.ffi6rf16iIT UocfurLjffi6ID6IT 61516lJrfI.7.

8. <D18'6io(gLrrL.ffi6rf16iIT UocfurLjffi6ID6IT 61516lJrfl.

oOo(gu~(gwrr6\)rr <D1~uurrltJ-ci;ffirr (g!Jjrrw!b <D1!!>rr!b!!5l6U~W6lJffi8:

(g8'rr !!>6ID6!IT (y>6ID!Dffi6ID6IT 61516lJrfl.
27. 6ID6\)tb (g!Jjrr6IDw (g8'rr !!>6ID6!IT8:8'rr 6ID6\)u516U 6T6l.J6lJrrIDJ ffiocfurL !!5lw6\)rrtb.

9.

10.
l1!!6!IT1wrr (g8'rr6\Slw!b~6iIT 6lJrrg.>ci;6IDffi Bi-19!bcF16IDwll.jtb, &j~ UiJ"6ljtb

(y>6ID!D6IDwll.jtb 61516lJrfl.

w6!IT1!!> l1!!6!IT1wrtcF16io (g!Jjrru516iIT ~W6lJffi8: (g8'rr !!>6ID6!IT (y>6ID!Dffi6Yr

w!bIDJtb &j6ID!!>ci; ffiL.(BuU(B!b~tb (y>6ID!Dffi6ID6ITll.jtb 61516ITci;ffilci; Bin.IDJffi. «(g!!>6ID6lJUUL.L @Ufuffi6rf16U UUSlffi6Yr 6lJ6IDiJ"w6ljtb).

1. 686i!p(gw6!IT1wrr cF16io (g!Jjrrw (g8'rr !!>6ID6!IT8: 8'rr6ID6\)u516U

ffiocfurL !!5lwuu(Bffil!D~ 6T6iITU6ID!!> 61516ITci;@)ffi.

2. T. @)~cF1u516iIT 6lJrrg.>ci;6IDffi8: Bi-19!bcF16IDW 61516lJrfI!b~,

&j!!5l@)!!5lffi6ID6IT 61516ITci;ffilci; Bin.!D6ljtb.

&j!!>6iIT (g!Jjrrw

11.

U@>~- IV

6U)rf16lJIT6!IT6U)6i5>L ~(!5&. (10 w~uG\u6I!iIT&6Tr)

12.
(gffiocfurltJ-Lrr &j6Ut..S1ffi6iIT6fDl6iIT &j6IDWU6IDull.jtb, ~!!>6iIT lfI!DuLj

&j6IDWULjffi6ID6ITll.jtb 6T(B ~~ci; Bin.IDJffi.

(gffiocfurltJ-Lrr &j6Ut..S1ffi6iIT6fDl6iIT IfIffil8:6ID8' (y>6ID!Dffi6ID6ITll.jtb, &j6ID!!>!b

!!>(Bci;@)tb (y>6ID!Dffi6ID6ITll.jtb 61516ITci;@)ffi.

6T 6l.J6lJ rr IDJ

13.

14.
ffilrflu(gLrr ffirrci;(gffirrcF16io (g!Jjrru516iIT (g!Jjrrw!b !!>6iIT6IDW6IDW 61516lJrfl.

ffilrflu(gLrr ffirrci;ffi6io eyJ6ID6IT8: 8'6l.J6lj ~19!bIflci;@) <D1ffirr(Bci;ffiuu(Btb

IfIffil8:6ID8' (y>6ID!Dffi6Yr wrr6ID6lJ?

3.
OOO(gu~(gwrr6\)rr Q~uurrL.ltJ-ffirr61516iIT UocfurLjffi6Yr, 6lJrrg.>ci;6IDffi Bi-1:JJ!b1fl

w!b IDJtb (g!Jjrrw ffiL!b~tb (y>6ID!D6IDW 61516ITci;@)ffi.
15.

16. 6IDW&L.(gLrrwrr (mycetoma) ~ocfur(Buocfur~tb ~ocfur6IDWU

k!,~6ID8'ffi6Yr w!bIDJtb ~ci;ltJ-(g6!ITrr6IDW&L.ffi~ci;@)L6l6IDL(gLU~6Yr6IT

(g6lJIDJurr(Bffi6rf16U W)!>~ Bin.IDJffi.
5.

!JjrrLrruLj~61516iIT <D1urr~6lJrr6!IT @)6ffiIT!Jj6\)6iITffi6Yr 6lJrrg.>ci;6IDffi

IfIffil8:6ID8' (y>6ID!D, (g8'rr !!>6ID6!IT8: 8'rr6ID6\)u516U ffiocfurL!!5l!!>6U,

ffiL.(BuU(B!b~tb (y>6ID!Dffi6ID6IT 61516lJrfl.

(gffiocfurltJ-ltJ-wrr1f16io @!!>6iIT (g!Jjrrw!b(g!!>rr!b!D!b6ID!!>ll.jtb (pathogenesis)

(g8'rr !!>6ID6!IT8: 8'rr6ID6\)u516U ffiocfurL !!5l!!>6ID6\)ll.jtb 6ill6IT ci;@)ffi.
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4.
Bi-19 !bcF1,

w!bIDJtb
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6. £1rf)uG:LIT /I,IT8>G:/I,ITB'l6iu G:8'IT$56!5)6i!T80 8'IT6!5)6\.m))6iJ /I,61furL J]5\U-jtb

(y)6!5) !D/I,6!5)6!T 6151rf)6}JIT/I, 61516IT8>@)/I,.

6!5)LDB'lLG:LITLDIT61516iJ/I,IT6mITUu(Btb @)WLD6m1f)/I,61f)66T $566T6!5)LD,

~6}J!b J]5\66T G:$5IT!b!Dtb @6}J!b6!5)!DU ULrfu/I,~L66T 61516IT8>@)/I,.

<D1~fruL516iu B'ltbu<D16!T8>6iu 6!5)6}J!J"B'l66T G:)]5!T!iJ::f>G:$5IT!b!D~6!5)6\)6!5)W

(pathogenesis) 61516!T8>@)/I,.

7.

8.

9. <D1~fruL516iu B'ltbu<D161T8>6iu 6!5)6}J!J"6iu G:)]5ITW::f><D1$5IT!bJ]5\66TG:)]5ITW

~J]5\@) J]5\/I,6!5)6!T 61516!T8>/I,LDIT/I,8> Btn.W/I,.

<D1~fruL516iu B'ltbu<D16!Tc$6iu 6!5)6}J!J"6iu G:8'IT$56!5)6i!T80 8'IT6!5)6\)uS"I6iJ

6T@J6}JfTW /I,61furL J]5\wuu(B£1 !D~? 6}J!;Q1(y)6!5)!D/I,6Yr WIT6!5)6}J?

<D1~UU6!5)LLtq-6iu A 6!5)6}J!J"6iu u!bJ]5\ 6T<.!:!?~/I,.

<D1~UU6!5)LLtq-6iu E 6!5)6}J!J"6iu u!bJ]5\ 6T<.!:!?~/I,.

<D1~UU6Q)LLtq-6iu B 6!5)6}J!J"6iu u!bJ]5\ 6T<.!:!?~/I,.

HIV -G:)]5fTw::f> G$5fT!bJ]5\6iJ /I,IT6mITuu(Btb G:)]5ITW ~J]5\@)J]5\/I,6Yr WIT6!5)6}J?

IllV -G:)]5ITW::f><D1$5fT!bw $5(B8>/I,uu(Btb (y)6!5)!D/I,6Yr WIT6!5)6}J?

10.

11.

12.

13.

14.

15.

16. Lj~<D18'6iJG:6\)fT B'l6iu G:)]5ITuS"I66TG:8'IT$56Q)6i!T8: 8'IT6!5)6\)uS"I6iJ /I,61furLJ]5\$56iJ

LD!bWtb ~$566T ~&rf)w6iJ (serology) (Y)$56t1lW6}J!b6!5)!D 61516!T8>@)/I,.

Lj~<D18'6iJG:6\)IT B'l6iu - u!J"6LJtb (y)6!5)!D, $5(B8>@)tb (y)6!5)!D/I,6Yr, /I,L(BU

u(B ::f>€9J$56iJ (Y)$56t1lW6}J!b6!5)!D 61516!T8>£1 6T <.!:!?~/I,.

6!5)6\)tb G:)]5fTuS"I66TG:)]5ITW::f>G:$5IT!b!Dtb (pathogenesis) G:)]5fTW~J]5\@)J]5\/I,6Yr

(clinical manifestations) {!P$56t1lW6}J!b6Q)!D 6lS161T8>@)/I,.

17.

18.
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I GlUQ9U:> L51rf16).j- V I

(g!!>rnu$t ~CBuU1UJ6U

LDf!>1uLf<BGl8'Li.J~61>

u@>~-I
Ulrfl6lJ A: 8'-rflUJIT61fT 6Ul6IDL6IDUJ (g~rr!f>G'I~<BB>B>6lJw

1. !LLWt5I6U 6T!Bi!)U U~~uSl6U 6IDi!)LD6iu @@ffiffi1~!D~ ?

(a) Bi-6lJ1T8'- LD6!fururoW (b) CO)!D~Bi- Bin.CB

(c) 6lJuSldJwu.u~~ (d) ~L6U u~~

2. CO)8'-6ill6l51UJITCO)8'-6Uffi6Yr 6T!Bi!) !LLWWUt5I6U !L6Yr6YT~ ?

(a) ~i!)IT6U

(c) ffi6U6D!J6U

(b)

(d)

~L6U

6IDi!)LD6iu

T CO)8'-6U 6IDi!)LD6ffi16U3. £!9ffi6!furL6lJdJD5J6U 6T!Bi!) &@ !51ffi!980EFJ

ll:P~IT 8oEFJW6IDLlLjw ~UIT ~ !DLffiffi1!D~?

(a) CO)8'-6U6I51~ ~6YT6tJ LDITWffi1!D~.

(b) ~6lJwuCBit~ffi ffilTLCBW Bi-LUj-ffi6rfl~

(c) 8'-ITW~LDdJ~W U6!furLjffi6rfl6U LDlTdJ!DW.

(d) ~LDdJBin.D5Jw ~6ID6IIT it~w.

LDITdJ !Dw.

4. CO)6lJ6rfl~~Uj-~~ ~D5Jll:PffiW6T!Bi!) &@ MHC Bin.wB>~6YTITCB

~8'-IT!B~ !DLffiffi1!D~?

(a)

(c)

MHCI

MHC III

(b)

(d) ~LDdJCO)8'-IT~6IIT ~6ID6IIT it~w

MHC II

5. !LL~i!)IT~!!51W ~~Uj-CO)~~ ~!!51ll:PffiW6T!Bi!) &@ MHC

Bin.wffi~6YTITCB~8'-IT!B~ !DLffiffi1~!D~?

(a) MHC I (b) MHC II

(c) MHC III (d) ~LDdJCO)8'-IT~6IIT ~6ID6lITit~w
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6. 12. £1:i>c$6G'm-L6lJ!b!D16b 6T~ ~u51(!56IT6Yf (g!I>ITW ~(BU!J,L(B <D1UIT(!56IT?

(a) TAB (b) <D1ui'r@c!f1Gfu

(c) BCG (d) (gLD!bBin.!D1W~6i5)61IT~~ib.

13. £1:i>c$6G'm-L6lJ!b!D16b 6T~ ~u51!J!b!D (g!I>ITW ~(BU!J,L(B <D1UIT(!56IT?

(a) TAB (g!I>ITW ~(BU!J,L(B <D1UIT(!56IT

(b) <D1ui'r@c!f1Gfu 6T@i'r!J,L(B <D1UIT(!56IT

(c) BCG L5161ITIT6b (ga:i'r&c$UULL c$IT6U!JIT 6T@i'r!J,L(B <D1UIT(!56IT

(d) (gLD!bBin.!D1W ~6i5)61IT ~~ib.

7.

(a)

(c)

(b)

(d)

ep6iITW

mm~

@!J6G'm-(B

!I> IT 6iIT@)

8. 6Tds~ 6T@i'r<D1UIT(!56IT (g!I>ITW~ <D1~IT!b!D16b l!P~6\516b (g~IT6iITWffil!D~?

(a) IgA (b) IgE

(c) IgM (d) (gLD!bBin.!D1W~6i5)61IT~~ib

(g!I>!Jt.q- @ibep(g61ITIT LJ<5(g!JIT<D1a:6iITGfu (ga:IT~6i5)61ITu5l6b, L516iITc$6G'm-L

6lJ!b!D16b 6T@6b LJ~(g!JIT@)(g!JITib eLLuuCBffil6iIT!D~?

(a) ~6iITt.q-<D1~6iIT

(b) @)!D1uL5ILL ~6iITt.q-~@J&@) 6T@!JIT61IT 6T@i'r<D1UIT(!56IT

(c) 6T@i'r<D1UIT(!5<5&@) 6T@!JIT61IT 6T@i'r<D1UIT(!5(g6YfIT(B

(d) (gLD!bBin.!D1W ~6i5)61IT~@~ib

(g!I>!Jt.q- @6b6UIT ~ LD6i5)!Dl!Pc$ @ibl!P(g61ITITLJ<5(g!JIT<D1a:6iITGfu

(ga:IT~6i5)61ITu516b £1:i>c$6G'm-L6lJ!b!D16b 6T@6b LJ~(g!JIT @)(g!JITib

eLLuuCBffil6iIT!D~?

(a) @)!D1uL5ILL ~6iITt.q-~@J&@) 6T@i'r<D1UIT(!56IT

(b) 6T@i'r<D1UIT(!5<5&@) 6T@!JIT61IT 6T@i'r<D1UIT(!56IT

(c ) ~6iITt.q-~6iIT

(d) (gLD!bBin.!D1W~6i5)61IT~@~ib
17. @!J~~ib <D1a:~~~ib (gUIT~ e~~u (gUITc$IT~ ~6iIT6i5)LD6J"!bu(Bib

(g!I>!J~@6b 6tl)6i5)6Yflljib 6tl)6i5)61ITc$6IT L516iITc$6G'm-L61IT6lJ!b!D16b6Tds~

6lJ6i5)c$6i5)W5- a:ITi'rds~~IT@)ib?

9.

14. £1:i>&c$6G'm-L !I>5-a:!b!D

u(B~~uu(Bffil!D~?

(a) t.q-u~1flWIT.

(c) @.(gc$IT6i5)6U

15. 6T~~6i5)61IT 6tl)~LDIT61IT

~6IT6Yf61IT?

(b) c$IT6U!JIT

(d) <D1ui'r@c!f1Gfu

~L61ITt.q- L6)6i5)c$ Bin.i'r ~6mITi'r6l.J 6tl)6i5)61IT c$6IT

!I>5-BTc$6YfI6b 6T~ 6lJ)9&c$LDITc$ ~u(gWIT c$U

(b)

(d)

(a)

(c)

2 3

10. 4 5

16. 6lJ6i5)c$ 1 L6)6i5)c$ Bin.i'r ~6mITi'r6l.J £1:i>&c$6G'm-L61IT6lJ!b!D16b 6T$~ e(!5

6T@i'r<D1UIT(!56YfIT6b <D1a:W6UIT&c$uu(Bffil!D~?

(b)

(d)

IgM

IgA

(a)

(c)

IgE

IgG

11. £1:i>c$6G'm-L6lJ!b!D16b 6T~ 6T@i'r<D1UIT(!5(g6YfIT(B eLt.q-

@ibl!P(g61ITITLJ<5(g!JIT<D1a:6iITGfu (ga:IT~6i5)61ITu516b ~u(gWIT c$uu(B ffil!D~'

(a) LJ<5(g!JIT 96iIT

(b) LJ<5(g!JIT 96iIT W (ga:IT~(gWIT a:W(g61ITL

(c) LJ<5(g!JIT96iIT c$ITi'r6i5)UCB

(d) (gLD!bBin.!D1W~6i5)61IT~~(gLD.
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6T@i'r <D1UIT(!56Yf16b 6T 6i5)61ITc$61IT a:rfuffil6\51c$6IT 6IT6Yf61IT?

(a) @!J6G'm-(B (b) ep6iITW

(c) !I> IT 61IT@) (d) mm

6T@i'r<D1UIT(!56Yf16b 6T 6i5)61IT @6U@) a:rfuffil6\51c$6IT 6IT6Yf61IT?

(a) 6lJ6i5)c$ I6iIT 6tl)6i5)6Yf6l.J

(b) 6lJ6i5)c$ II6iIT 6tl)6i5)6Yf6l.J

(c) 6lJ6i5)c$ III6iIT 6tl)6i5)6Yf6l.J

(d) 6lJ6i5)c$ IV6iIT 6tl)6i5)6Yf6l.J
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Ulrfl6l.J B ~8>ITIq.L...L @Lr5.r8>6I!)6!T ~!1uLj8>.

1. 61S"IGUrfu@)8>6Yfl6u 6m!b LD6fu e@ !L IDJU Lj.

2. 6m!bLD6n1l61IT 8>rTr'rQui>6fuffiffi@) (Y>~r'r~a=:lW6mLWrT!b (Y>61IT 6I!)!bLD6fu

(prothymic) QB'6u8>6IT @@,!!5~ 6lJ@ffil61IT!D6OT.

3. 6m!bLD6fu 8>rTr'rQLffi6fua=:l6u !L6IT61T QB'6uffi6IT QLD(B6uGUrT61S"I6u

!L6IT61T QB'6uffi6m61T 61S"IL

4. ffirTr'rtq.~8>rT-G;)LD(B6uGUrf1 B',!!5~Ut516u !L6IT61T 6lJW1WrT8>

(Y>~r'r~a=:lW6mL,!!5!b T cellffi6IT 6m!bLD6m6(1) 61S"IL(B Q6lJ6Yfl~WWJffil61IT!D6OT.

Ul61IT a=:l6m!1~ !b,!!5~ffilffi6IT(Post capillary venules) 6m!bLD6n1l61IT

B',!!5~Ut516u !L6IT61T6OT.

(y>~r'r~a=:l ~6mLll.jW ~UrT~ T QB'6uffi6IT

ffil61IT!D6OT.

5.

6. LDrT d>!J51w6mLDffi

7. 6Tffi~LrTQLr'rwu5l6u @@,!!5~ 6m!bLD6fu ffirTr'rQLffi6fu

8.

!L@6lJrT ffil!D~'

6I!)!bLD6fu QLD(B6uGUrT

~6lJIDJUrTL6mL,!!5~ 6lJ@ffil!D~'

UrT6\5lLD6m!J6fu(B t5161TrTQ§.I6fu6\5l6OT6m6OT 61S"IL t5161TrTQ§.I6uGUrT ~~ffi

6T61IT(gLrTQLr'ru5l6fu @@,!!5~

9.

10. e@ (yJGUffi8in.!J5161ITa=:lffiffi6uffi6IT ~~ffirf1ffiffi ~~ffirf1ffiffi ~!b61IT

!b 61IT6mLD 8in.(Bw.

u5lffiffi @)6m !D,!!5!b ~61T6l.J ~61ITtq.§.I61IT ffiGUrTW.

u5lffi ~~ffi ~61T6l.J ~61ITtq.§.I61IT ffiGUrTW.

~61ITtq.Q§.I61IT161IT 6T~r'rQUrT@6IT ~ffi@)w !b61IT6mLD6mW !f;1r'r6m!TuSlffi@)w

@L~~d>@) 6T61ITIDJ Quwr'r.

~8Tffiffi6Yfl6u QL61IT6m!Jtq.ffi QB'6uffi6IT

LDrTd>!DLD6mLffil61IT!D6OT.

~~ffiLDrT ffi 19A

~~ffi ~61T6l.J IgE 6T~r'rQUrT@6IT

!Lwr'r~!buu(Bffil!D~'

@GU@) B'rfuffil6\5luSl61IT C (Y>6m6OTuSl6u

@GU@) B'rfuffil6\5luSl61IT N (Y>6m6OTuSl6u

TAB 6T~r'r!d,L(B QUrT@6IT

Q8>rT6WrL~.

11.

12.

13.

14. 61TrTffi

15.

16.

6u !L6IT61T~

!f;16mGUffi6Yfl6u

17.

18.

!L6IT61T~.

!L6IT61T ~.

~6WrWJuSlr'r ffi6m61Tffi19.
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20. BCG 6T~r'r!d,L(BQUrT@6IT

QffirT6WrL~.

21. QB'6u6lJW1 ffirTULj~ ~!D61IT u51ffi !f>61IT!DrTffi

6T~r'r!d,L(BU QUrT@61TrT6u ~6WrLuu(Bffil!D~'

22. 6T~r'r!d,L(B QUrT@6IT !Lu(gwrTffilffi@)w ~UrT~

6T~r'rUULJ' B'ffi~ UGU ~6Wr(Bffi61TrTffi !f;16mGU~~(!5ffiffil!D~'

23. (g!f>rTW~!b(BuLj LD6WrLGU~~61IT UrT!bffiLDrT6OTQB'W6u 61S"I6m6OTffi~ffi@)

6T61ITIDJ Quwr'r.

8in.r'r !L6m!Tr'r6LJ61S"I6m6OTffi6IT

~6WrWJuSlr'r ffi6m61Tffi

6u

24. 6lJ6mffi III u516mffi

Vrn1rrLrTffil!D~'

25. !brTLD!bLDrT6OTu516mffi 8in.r'r !L6m!Tr'r6LJ 61S"I6m6OTffi6IT

!L6WrLrT ffil!D~'

26. t51!D,!!5!b @»);f?,!!56m~ffi6Yfl6u @!J~!b a=:l6UUUWJ ~W16LJ

!L6WrLrTffil!D~'

27. @)(g61TrTLD@(gGUrT Q!f>u6m!JL...tq.6fu

6u

6u

6u

(g!f>rTW.

U@)~ II

(u518>B;. @>61!)!D!5!b ~6!T 6l.J 6!S161!)L8>6Yr !b@8>

2 LD~UG1u61Iirr ~8>6Yr6!S18>6Yr)

1. 6m!bLD6n1l6u !L6IT61T 6TUt51 ~~6\5lw6u QB'6u 6lJ6mffiffi6m61T ffi 8in.IDJ.

2. 6T,!!5!b~ B'u51ffi6m'Bffi6IT 6fuQLW QB'6uffi6m61T 6m!bLD6f1J"ffi@)

@~ffiffil61IT!D6OT?

3.

4.

~61ITtq.§.I61IT -- 6lJ6I!)!JwIDJ.

~61ITtq.§.I61IT16u ~61T6LJ8in.IDJffi6IT (dose) 6T6lJ6lJrTIDJ ~!b61IT !b(BUUrTd>!D6u

!L@6lJrT ffiffi~6m!b UrT~ffiffil!D~?

6TUt51 (gLrTU -- 6lJ6m!JWIDJ.

6T~r'rQUrT@6IT -- 6lJ6m!JWIDJ.

(Y>ffiffilwLDrT6OT @W(Y>~6OTrT@)(g61TrTLj6\5l61ITffi6m61T ULtq.W6\5l(B.

6T~r'rQUrT @6Yfl61IT UrTr'r(Y>GUrT6m6lJ 61S"I61Tffi@).

IgE 61IT !f>61IT6mLDffi6m61Tffi 8in.IDJ.

Lj~ (g!JrTQB'61IT6fu -- 6lJ6mffiWIDJ.

(g!f>rTW~ !b(BuLj @W6\5l6u !Lu(gWrT ffiUU(BW Lj~~!JrT @)(g!JrTWffi6m61T

ULtq.W6\5l(B. .

5.

6.

7.

8.

9.

10.

11.
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12. 6T6G)6\.J/HT (gB'IT~6G)6iITu516U uUJ6iITuCBtb @IJIXfuTCB (O)!BIT~ffi6G)W ffi Bin.IDJ.

13. w 1 A E E i' E' -- 6lJ6G)ffiUJIDJ.

14. u5\6G)ffi 8in.IT 2L61mTIT6l.Jffi6G)W6lJ6G)ffiUUCB~~.
15. 6lJ6G)ffi - II u5\6G)ffi 8in.IT 2L61mTIT6IS16iIT(O)B'UJ6\.J6G)LD6G)6lJ(mechanism)

6IS1w ffi@).

16. 6Trft~ (g[J"ITL5lWIT6iu(gLIT6I'6I6iu LfLLIT 6\516iu 6T6iIT!DIT6U 6T6iIT6iIT?

17. 6lJ6G)ffi IV u5\6G)ffi 8in.IT 2L61mTIT6G)6lJ 6IS1wffi@)ffi.

18. (O)~ITJDIDJ (g!BITWffi6G)W 6T6l.J6lJITIDJ ~CBffiffi6\.JITID?

19. ~6G)LffiITUk!,LCB~6U (Im~unization) 6lJ6G)[J"UJIDJ.

20. (O)B'UJ6Uu5\@)~6G)LffiITUk!,LCB (Active immunization) -- 6lJ6G)[J"UJIDJ.

21. (O)U!DUULL ~6G)LffiITUk!,LCB (Passive immunization) -- 6lJ6G)IJUJIDJ.

2 2. (O)~ITJDIDJ ,ffiffiffilUJ2Lu51Q56Yrw 6T~ITuk!,LCB (O)UITQ56rf16iIT ULt.q.UJ6U

~Q5ffi.

23. 6T~ITk!,LCB (O)UITQ56Yrffi6rf16iIT ~@J8in.6\.Jrfuffi6G)WlLjID, UIT~ffirfuffi6G)WlLjID

8in.IDJ.

24. !B808i- ,ffiffiffilUJ !B808i- 6T6iIT!DIT6U or6iIT6iIT? ~6G)6lJffi6rf16iIT UIXfuTLJffi6Yr

8in.IDJ.

(g!BIT<.YJffiLDJDIDJIDLD6G)!D<.YJffi@ID<.YJ(g6iITITLJ~(O)[J"B'6iIT6iu <.YJ6G)!Dffi6G)W

euL5lCBffi.

13. 2LL6iITt.q. u5\6G)ffi 8in.IT 2L61mTIT6l.Jffi(5ffi(5ID, ffiIT6\.JID ~IT1:9~~ u5\6G)ffi

8in.IT 2L61mTIT6l.Jffi(5ffi@)ID 2L6YrW 6U1~~UJIT B'rfuffi6Yr 8in.IDJffi.

14. pXc 9 XC;:. e E al p" a@6 b QB'UJ6UJ£1611!6061I!UJ6U1wffi@)ffi.

15. ~IT ~~6iu 6IS16G)w6G)6lJ 6IS1w ffi(5ffi.

16. '¥-U.Juir@6OIm 6lJ6G)ffi 6IS16G)W6l.Jffi6G)W ~~6iIT (O)B'UJ6\.J6G)LD6l.Jffi(5L6iIT

6IS1w ffi@)ffi.

17. TAB 6T~ITk!,LCBID (O)uITQ56rf16iIT UIXfuTLJffi6G)W 6IS16lJrft.

18. BeG 6T@ITk!,LCBID (O)UITQ56rf16iIT UIXfuTLJffi6G)W 6IS16lJrft.

19. 2Lu51Q56Yrw LDJDIDJID 2Lu51[J"JD!D 6T~ITuk!,LCBID (O)UITQ56Yrffi6rf16iIT

~@J8in.6\.Jrfuffi6G)WlLjID UIT~ffirfuffi6G)WlLjID 6IS16lJrft.

20. UITffil1!!rftUJ (g!BITW (O)~ITJDIDJffi@) 6T~[J"ITffi 2Lu(gUJIT ffiuuCB~~uuCBID.

(O)u !DUULL 6T~ITk!,LCB <.YJ6G)!Dffi6G)W 6IS1w ffi@)ffi.

21. 6G)6lJIJ6iu (g!BITwffi(5ffi@) 6T~[J"ITffi 2Lu(gUJITffiuu(B~~uuCBID QU!DUULL
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22. 2Lu51Q56Yrw LDJDIDJID 2Lu51[J"JD!D 6T~ITk!,LCBID (O)UITQ56Yrffi6rf16iIT
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23. 6T~ITUk!,LCBu (O)UITQ56IT 2LQ56lJITffi(56lJ~6U (g!BITW~ (O)~ITJDIDJ

UIXfuTLJffi6G)W D'5ffi@)ID <.YJ6G)!Dffi6G)W 6IS1w ffi@).

12.

U@)~ III

s::IIDJ 61S'\61f>Lffi6Yr 5 w~uCD\u61fur ~ffi6Yr61S'\a>6Yr.

1. 6G)~LD6f.15l6iITULID 6lJ6G)[J"!B~ UITffirfuffi6G)W ffi (5JD1~~ 6IS1w ffi(5ffi.
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~6iITt.q. ~6iIT ~ JD1<.YJffiuuCB~~ID (O)B'6Uffi6G)W 6IS16lJrftffiffi6!.jID.
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6IS1w ffi@)ffi.
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lD~LJlj'<BGl8'liJ~6u
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UJ-6Ul6l!f6iIT A: B'rflWIT 61IT 6Ul6ti'>L6ti'>W <X~ir.d; G'I~ (38)B>6l.JLD

(1) t..SIm6LI(l3U6LlITffi@96!T WITIT 1J!!.6Tm.6)6lS1m ~6ti'>lDu6ti'>uffi ffiocfur(B

t..SItq-~~ITIT.

(a) ~tB6Tu

(c) ,llihlm<O)UIT ffi-<O)ffiIT!lIT61ITIT

(b)

(d)

6LlITL8'm lD!b IDJtb ffil6ti'>!lffi

<O)~ITUL UITWIT.

( 4) t..SIm6LI(l3tb 6lS1cBeIT 6lITIffi6lfl6U WITIT <XffiITLm ffi61516ITffi ffiocfur(B

t..SItq-~~6LlIT?

(a)

(c)

(b) ~IT <XffiITt..SImL <O)ffiIT!lIT61ITIT

( d) (glD!b<O)8'ITm 61IT ~615161IT6LI(I3tb

lDITIT 6l!f6U ,lli1!l m<O)UIT ffi

u516151u ~LIT

5. t..SIm 6LI(I36L161IT6LI!b!!516U6T~ 6TuLITU <XffiITLm?

(a)
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(b)
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UGA
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6. <O)§.I<O)61ITtq-ffi(gffiITtq-6U 6T~~615161IT <O)8'm6Tu (gffiITLm ffi6IT ~6IT6IT61IT?
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ffiocfurL!!51$~6LlIT

<0)§.I6lITItq-ffi (g ffiITL (g ffiITL m B>6ITIT6U ~ 61IT~ .

61(13 (gffiITL m !;9ITffiffil6lfl(gWIT6151L (Bffi 6ITIT6U ~ 61IT~.
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12. 61(13 UITffilJ!!rfJwIT6lS16U@(13$~ lD!b<O))DITm!!51!b~ 1J!!.6Tm.6)61516L1

~6\)tb ffiL~~tb ,lli1ffiWiT#lffi~ 6TmIDJ <O)UWIT.

UITffilJ!!rfJwIT6lS16U ~,y?16l.j BiW!b#l6151W ~ocfur(B6LI~
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t..SI6ITIT6Tuu51(Bffi6IT

@!locfur(B 1J!!.6Tm.6) ~ffi6iTffi6iT

UIT~

13.

14.

15.

1J!!.6Tm.6) ~6\)ffiIJin.IDJffi6iT ~~tb.

61ITIT6U61LLUU(Bffilm)D61IT.
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1. UITffilJ!!rfJwIT UIT~ A. UIT6151mL(g!lITu51ffi 6LlrfJ6ti'>8'

2. t..SI6ITIT6Tuu51L B. <XUITL<XLITfT ~ffitq-(g6LI6l!j>m
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4. llj!lIT#l6U ffil615161T(gffiIT<X6\)6Tu D. ffiITm§J"(gffi6l!j>m
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