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UITit@!) it@6\51LCB ~~6ID6GT ~!J51@.! (g!!)!)W 6ID6lJit@<!9!5~IT 6i.J 6T6\51&6ID6Tfit
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!BJ6GiIT~uSlrfl&6Yr 6lJ6Tffr8o~ffi@) @.!6ID615lIT Q8'WW (y>tq.w@S16i.J6ID6\) 6T6UTWW

@S16lJIT@ffi&uULL@.!. 6i!j.(g!JrrLIT LD!!JIDJW (Schroder) 6lJrr6iIT L6Tu&. (v on

Dusch, 1850) &IT!b6ID!Du u<BBT 6lJ19lWIT& ~LIT6GT @6ID!D80~ @!J6lJit@6i.J
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!f>1UJuSl8>ffiUUL.LITIT . 3 9 ~6!Jirr(8 ffi(5 8>@) @)!;~U u~61S1u51w @(!5)!; ~ITIT.
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~[TITW8:lf!ffi6fr ~r5J£16\)~~w QlOITJ:Q1 <O\uUJIT8>ffiUUL.(8 Q@J6rf1u51LUUL.L6!!T.
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Q ffirr~L !;9.1~G: 6(51ITrrIi;ffilffi6!5)6IT ~6lJ r'r ~ @6lJrr Ii; ffiluS1@li;ffili; 1fu.(BLD

6T6iITWJLD ~6!5)6lJ @1:/?li;ffiUUL.(B6D1L.L6!IT 6T6iITWJLD ~!61ffilG: !DrrLD,

A. (.,..J) G~--
J3 C "-::""", ,,,

FI. ' '.' .. .'-"" .-,.r.",.,
; ,
"', '.1.,.:~-'E~:

~.~

F c-.- ,.--' , '~

~

~,--, "" ("

~~J1-2. ~~L6iIT 6lJrr6iIT 68Q6lJ6iIT~rrli; 6lJ6!5)iJft>~ urrli;l.!1!rflwrr6D16iIT ULLD

(16846U Q6lJ6lflu51LUUL.L~) ~6!IT1LD6UIi;I£6U

~6lJiJ~ ~,IDWJG:!!)rrli;ffi6U 6D16ITli;ffiLDu51ffi80 8'rflwrrffi @@ft>~~. ~6lJiJ~

u51ffi 80 8'1 !Dft>~ 6D16IT Ii; ffi 6l.j 6!5)iJ LD6!IT1~ 6!IT16iIT 6lJ rr Iii U U@)@g)).J6IT6IT

urr Ii;l.!1!rflwrrIi;ffi6!5)6ITU U ,ID!61w~rr@)LD.

ULLD 1-3 ~6irrL6irr 6lJ1T6irr

615'CDl6U6irr!lliDrrIi;

~ -.~

A~=\

A
'f ,

i I.I '"
~,

~ .,'I "\ "...! --',I
I

='1\

G

ULLD 1-5 urr 6hJ8'rfl6iIT 6hJ6lJrr 6iIT ffi(!j;>~~ L516ITrr6hJffil6iIT ULLD

ULLD 1-4 @liTu5I6fu urr6fu8'n-
L51iJrr6iIT6'fI516UG:6lJ@uS1W6U G:uiJrr8'1rflwrriJrr6!IT @liTu5I6fu urr6fu8'n- ~LD~

BT6lJrr6iIT ffi(!j;>~~ L516ITrr6hJ1i; G:8'IT~6!5)6!IT (yJ6\)LD (Swan neck flask experi-
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~ 6)J IDJ U CB ffi16lIT !D 61IT . ~ 61IT rr 6\> ~ 6!j) 61IT ~ §.] Q a: 6\> ffi (5w BT6)J 6!j)!J LLJW ,

6!j)a:L ~Lrrt5l61Trr a:~6!j)lbLLJw, ~Lffi@6!j)6)JLLJW Qu JDIDJ Qa:W6\>UCB ffi16lIT!D61IT.

@6!j)6\)uS1~6IT61T 6Tt5l QLITW6\> Qa:6\>, urr 6UI~ a:L urr!J6lIT 6!j)ffiWrr W JDIDJw

ffirrITl!j-ffi6\> Qa:6\>ffi6IT ~61T6tl!6\> ~6)JIDJULL ~urr~~w ~6!j)6)J ~6!j)61IT~§.]w

~6!j)wut5l ~w, Qa:w6UI~w e~§.]6IT61T61IT.

G.!Brr~!f>~6UItro ~6Ifur 6OlifIuS"IrflB'>6Yr

Ga:tro GB'>rr 6Yr615)B'>

. !9]6O'oT61mf1uS1rf1ffi6!j)61TUUJD!!51~ !!51LLJw(y}6lIT61ITIT,~rr 6)J!JITuffi6IT W JDIDJw

61516\)ITu@)ffi6IT Qa:6\>ffi6Yf16lIT Bin.LL6!j)WUY 6T6lITIDJw ~6!j)6)J e@ 1b6nf1~

Qlbrr@)~ 6T6lITIDJw ffi@lbuULL§.]. !J"rrUITL ~!i. (1665) (y}~6Ul6\> Qa:6\>

6T6lIT!D Qa:rr 6\>6!j)6\)ffi Bin.!!5161ITrrIT.Ibffi6!j)ffiuS16lIT ~6!j)wut5l6\> §.]6!j)61TLLJ6IT61T

~6!j)!Dffi6IT ~6IT61T6!j)1b ~!!51$lbrrIT. Qa:6\>ffi6IT e@ Qa:6\> wJDIDJw U6\)Qa:6\>

~uS1rf1ffi6!j)61T ~@6)Jrr ffi@)ffi16lIT!D6lIT6T6lIT!D Qa:6\> Qffirr 6IT6!j)ffi6!j)W w~~wrr siu

siu.$16Yf1L6iIT (Mathias Schleiden) 6T6lIT!D ~rr6)J!JuS1w6\> 6)J6\>~61IT@W

~~WrrLIT ~6)Jrr6lIT 6T$!D 6tl!WITuffi1W6\> 6)J6\>~61IT@W 1b6nf1~~6nf1~w

~lbrr JDIDJ6tl!~~61ITIT. Qa:6\> Qffirr6IT6!j)ffiuS16lITul!j- ~6!j)61IT ~§.] ~uS1rf161ITITuffi(5W

Qa:troB'>61Trr tro ~61IT 6!j)6)J, ~l!j-UU6!j)L ~6!j)wut5l ~w Qa:W6\>ffi6Yf1~W

e ~ Ib 6!j) 6)J, 6)J61TIT808'1 Q a: tro Q U @ffi ffi W 6} JD U CB ~~ ffi Bin.l!j-W ~ !D6lIT

U6!j)L~~6!j)6)J. e@ ~u5lrfl61IT~~6lIT Qa:w6\>urrCB~~~tro61T eL(8Qwrr ~Ib
Qa:6\>ffi6Yf16lIT Qa:W6\>ffi~ 61T ~@)w. Qa: 6\> 6T6lITU§.] ~u5lrfluS16lIT u51ffi8o

8'1!!51w u@)~wrr@)w. Q6)J6lJ~6)JIDJ ~6)J~U Qurr@LB'>61Trr6\)rr61IT ~6!51IT6!j)6)JU

uW6lITuCB~~, @61ITuQU@ffiffiW Qa:wLLJw a:ffi~ Qffirr6O'oTL§.]. e@ Qa:6\>

~uS1rf1ffi6IT urrffil!!!rflwrr, FF6WL, (Y}lb6UIw61IT ~wurr61516\> e@ ~6nf1 Qa:6\>~6\)

e@ ~uS1rf161ITwrr ffi ~6IT 61T§.]. ~61ITrr6\> U6\)Qa:6\> Ibrr6)J!JITuffi6IT, U6\)Qa:6\>

6tl!6\)ITu@)ffi6Yf16\>, Qa: 6\>ffi6IT e6lITIDJ ~ a:IT$§.] ~ 6)JIDJ~6)JIDJ ~BTffiffi6!j) 61T

~ @6)Jrrffi@) ffi166T!D61IT. @~~ BTffiffi 6IT Ib rr 6)J!J W ~ 6\>6\) §.] 6tl!6\) ITu6!j) ffi

~@6)Jrrffi@)ffi166T!D61IT. Q6)J6lJ~6)JIDJ ~BTffiffi6IT ~61T6lj, 6)Jl!j-6)JW ~ffi1W6)JJD!!516\>

!9]6O'oT61mf1uS1rf1ffi61Trr6\>U1J?ITuB'>6IT,Ibrr6nf1wITuffi6IT Q!!irr ~ffi@)w ~urr §.]

~6\>ffi~rr 6\> ~lbrr 6lITIDJ6)J~rrffi ~u5lsiu urr siua:IT ffi6O'oTL!!51$lbrrIT. U6\>~6)J IDJ

6)J6!j)ffiwrr 61IT Q!!i rr~ffi6!j)61T80 ~ a: rr~~~ ~ 6)JIT U 6\>~ 6)J IDJ 6)J 6!j) ffi UU LL

~6O'oT61mf1uS1rf1ffi6IT ~6IT61T6!j)~ffi ffi6O'oTLrrIT. 8'1!D$~ Q!!irr~~lb6\> !BJffi1J?6ljW

u1J?!Ja:w W6!51ITW @)6!j)!Dwrrw6\> @@ffiffi6ljW. FF6WCBffi6IT 8'1!D$Ib§.] 6T61IT6ljW

U1J?80a:rrIDJ Q!!i rr~uulb JD@)(y}66T @)6!51ITWW rr!Drrw6\> QB'>rr~ffiB'>6!j) 6)J ~§.]

~ 1b6!j)6)JwJD!D !9]6O'oT@uS1rf1ffi6!j)61T tBffiffi6ljW ~6)J6O'oTCBw 6T6lITIDJ urr 6Wa:IT

ffi@~61ITrrIT. u1J?8oa:rrJD6!j)!D 62.8°C (145°F) Q6)Juu!BJ6!j)6\)uS16\> e@w61mf1

~!!i!Jw 6!j)6)J~~@$lbrrtro ~~6!j)6)JwJD!D !9]6O'oT61mf1uS1rf1B'>6!j)61TtBffiffi (y}l!j-LLJw

6T66TIDJ !BJe!9t5l ~§.]ffi ffirrLl!j-61ITrrIT.

@$Ib !BJffi198o8'1 urr 6Wa:6!j)!J~a:~6lIT 6T6lITIDJ ~6!j)1J?ffiffiuuCB ffi1!D§']'

@§.] @66T IDJ w §.] W JDIDJw U rr6\> U ~ 6nf1CBw Q~rrWl JDa:rr6!j)6\)ffi 6Yf16\>

uW6lITUCB ffi1!D§,]. urr 6Wa:6!j)!J~a:~6lIT 6T 6lITU §.] e@ ~!J6)J ~6!51IT 6!j)6)J

@)!!51Ut5lLL Q6)Juu!BJ6!j)6\)uS16\>Q6)JuuuuCB~~ ~6!j)W Qa:wLLJw ~~6!j)6)JwJD!D

!9]6O'oT@uS1rf1B'>6!j)61T~Wl~§.], ~!J~6!j)~ ~WIT~1b uw66TuCB&1!D§']' euS16lIT

QlbrrWlJDa:rr 6!j)6\)uS16\>~lb6!j)6)JW JD!D FF6WCB!9]6O'oT61mf1uS1rf1ffi6ITt5l!J 8o8'16ID61IT6!j)W

@6)JIT ~IT ~§.]6!j)6)J~~rrIT.

~6Ifur6OlifluS"lrflB'>~iD (g.!BrrwB'>~iD

8'16U ~!!irrWffi6IT urrffil!!!rflwrrffiffi61Trrtro ~rr6lIT 6}JDuCB&166T!D61IT6T6lITU6!j)1b

U rr 6W a: IT ~ a: rr ~ 6!j) 61IT ~ 6\) W !BJ~ t5l ~ Ib rrIT. t5l !Jrr66T6r616\> e uS166T

QlbrrWlJDa:rr6!j)6\)ffi6Yf16lIT t5l!J 8o8'16!j)61ITffi6!j)61T urr6Wa:IT ~IT~lblbrr6\>, t5l !Jrr6lIT6W

~!J BT uLCBu y~ffiffi6Yf16\> 6}JDuCBw Quurfl66T ~!!irrw (Pebrine) uJD!!51
~!Jrrw ~ffiLCBffi Gffirr6O'oTL§.].U6\) ~6O'oTCBffi6IT~!Jrrw$§.], Quurfl66T

~ !!irrw U !Juyw ~!!irr w ffi&1@u51wrr61IT @!J@ eLCB6O'oT61mf1wrr61IT
y~!JrrL~Lrr~a:rr6)Jrr6!j)6)Ju t5l rfI~Q~CB~lbrrIT. ~w~w ~!!irrwffi1@u51ffi6IT

@6\>6\)rr~ ~cg!Jrr ffiffi1wwrr61ITuLCBuy~ffiffi6!j)61TU uw66TuCB~§.]6)Jlb66T ~6\)W

@$~ ~!!irr6!j)wffi ffiLCBuuCB~~ @w~w 6T6lITIDJW ffi6O'oTL!!51$lbrrIT.

ffiWU61T t5l rfluurr66T ~!!irrw (Wool sorters) 6T66T!D ~!!irrw

a:rrlbrr!J6!51ITWrrffi ~CBffi6IT, ~LCB ~!JrrwITuffi(5L6lIT ~6)J~6\) Qa:WU6)JITffi6!j)61T~
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~IT&~ffi1!D~. @~!b~ ~~p-IT&6fu (Anthrax) cgjBITWormWJ QUWIT.

LDITCB~CB, 1ft6\) 8'LDwrfuffi6Yf16ULD61IT\~615'J6lITlLIW@$~ cgjBITW~IT&~ffi1 !D~.

@$~ cgjBITWIT6U@!D$~ 6ill6\)rfu~ffi6Yf1m @p-~~~~6\51Q5$~ cgu6Y1S16U6\)6fu

~$~P-IT 1ft6fu (Bacillus anthracis) orm!D UIT&l!!!rt1w~615'J~ UIT6Tu8'IT

t..S1rt1~Q~CB~~, ~w6lJ 8in.L~~6U 6lJ6(TP-8: Q8'W~ITIT. ~cg~ ffiIT6\)~~6U

(1843-1910) Q~ITLD61IT\uS16U!)"ITUITLffilT.$ (Robert Koch) orm!D LDQ5~~6lJQ5W

~~p-IT &6fu cg!JjITuS16lITIT6U@!D$~ UBT6illm @P-~~~~6\51Q5$~ cgu6Y1S16U6\)6fu

UIT&l!!!rt1WIT615'J6lJ& ffi61fuTCBt..S1I1J-~~ITIT. @$~ UIT&l!!!rt1WIT615'J6lJU t..S1rt1~Q~CB~~,

~W6lJffi~~6U 6lJ6(Tp-8: Q8'W~, @$~ 8Q5 6lJ615'Jffi UIT&l!!!rt1WIT LDLCBcgLD

@~6U :?LW6(T615'J~ :?LWJ~ ~8'W~ITIT. ~cgP-IT&&lWLDIT6lIT 6ill6\)rfu~ffi6Tf16U

@~615'J6lIT8: Q8'§!J~~ Q8'W!b615'Jffi (p615'J!DuS16U cgjBITW 6)!bUL8: Q8'W~ITIT.

cg!JjITW6lJITWUULL 6ill6\)rfu~ffi6Tf1m @P- ~~~~6\51Q5$~ LDWJul1J-lLIw

@$~ UIT&l!!!rt1w~615'J~U t..S1rt1~Q~CB~~ITIT. @~ 6)!bQffi6lITcg6lJ t..S1rt1~Q~CB~~

UIT&l!!!rt1WIT615'J6lJ 8~~Q5$~~. @$~ cg8'IT~615'J6lITffiW ffiIT&ffi1m

QffiITW6(j)ffiffi615'J6(T~ cg~IT!bWJ6ill&ffiU UWmULL6lIT. 8Q5 ~w cg!JjITW&ffiITp-6m1fl

t..S1rt1~Q~CB&ffiUULCB ~~m cgjBITlLI61fuTLIT&~W ~m615'JLD615'JW :?LWJ~uuCB~~

ffiIT&ffi1m QffiITW615'Jffi @mWJw t..S1mu!b!DuuCB&l!D~. @61fuTcg615NIT&&luS16U

Q~6tf16lJIT ffi :?L!bWJcgjBIT&~W QUIT Q5LCB !)"ITUITLffilT.$ ffi61fuT615NITI1J-~~ffiLI1J-6U

k!,BT~6U LD!bWJw 8'ITWrfuffi615'J6(T& QffiIT 61fuTCB ):61!DcgLD!bWJw (p615'J!Dffi615'J6IT

~!]51(pffiuuCB~~6lITITIT (p~6I516U Q~6\)ITI1J-615'J6lITU uwmuCB~~lLIw t..S1m6lITIT

~ ffiIT U Wm U CB~~ ~ L ):61615'J6\)uS16U 6lJ6ITQ5 w Q ~ IT~ ~ ffi 615'J6IT

t..S1rt1~Q~CB~~ITIT. @615'Jp-ufp-6U ffiIT8' cgjBIT615'JW6)!buCB~~w UIT&l!!!rt1WIT615'J6lJ.$

ffi61fuTCBt..S1I1J-~~ITIT .

6)!buCB~~w ~m615'JLDlLIw ~615'J!D$~w6ITQ~m WJ UIT6Tu8'IT 6ill6IT &ffi16lITITIT.

jBITWULL UIT&l!!!rt1WrfuffiW 61frt1w~615'J~ @~UU615'J~ Q8'w6\51~$~ (attenu-

ated) UIT&l!!!rt1WIT ormWJ UIT6Tu8'IT ~615'J~~~ITIT.

@ ~ ~ 615'Jffi W Q 8' W 6151~ $ ~ :?L uS1rt16lITrfuffi W cgjB ITW

6)!bUCB~~6lJ~6U615'J6\). ~WLjuS1rt1ffi6Tf16U or ~ITuQUITQ5w :?L61fuTLIT&ffi1 cgjBITW

or~ITuLj IT&~615'JW ~6Yf1&ffi1m!D6lIT. @615'J~ucguITmWJ 6TL6lJITITL G1~6iIT61ITIT

LD61IT\~IT ffi615'J6IT ~ ~IT &~W ~W615'JLD cg!JjITW&~~ ~CBuUIT ffi UBT6lJw615'JLDuS1m

615'J6lJp-6fuffi615'J6ITUuwmuCB~~6lITITIT. UIT6Tu8'IT uwmuCB~~w QITw6I51~$~

6lJ6ITITULjffi615'J6IT (g6lJ&9m orm!D615'J~~~ITIT. Q6lJ!]51jBITW, k!,615'J6lIT, ~jBITW,

ffil1J-ey:>6\)W LD61IT\~@J&~ cg~ITmWJw cgp-t..S16fu orm!D cgjBITW&~ 6lJIT&9m

~WITrt1&ffi UIT6Tu8'IT UITCBULLITIT.

(p~6U QITW6U 6ill6IT&ffiW

11...
ffiIT6U[j"IT

UITff,l!!!rf1w

U6mWw

6Ll6TTITUY

UITff,l!!!rf1WIT (g)!jITW

G18'~~~UULL ~ITff,ffilT~

(gffiITt!?1

U IT6Tu8' IT ~ 6lIT~ Q~ IT!b WI cgjB ITWffi615'J6ITU u!b!]51 ~p- ITW8: Ift615'JW~

Q~ITLIT~~ jBL~~ cgffilT)j?l ffilT6\)p-1TUIT&l!!!rt1w~615'J~ t..S1rt1~Q~CB~~ITIT. ~6lIT~

Q6lJ!b!]51615'JW):61@t..S1&ffi, LD&ffi615'J6IT& 8in.LI1J- ~cgp-IT &&lWLDIT6lITcgffilT)j?lffi~&~

cgjBlTWUp-uLjw UIT&l!!!rt1Wrfuffi615'J6ITQIT§!J~~6lITITIT. ~6lITIT 6U cgffilT)j?lffi~&~

cgjB ITW U p-6lJ 61S16U615'J6\) . @ ~ !bffi IT 6lIT ffi IT p-615N ~ 615'J~ lLIW U IT6TuIT IT

ffi61fuTCBt..S1I1J-~~ITIT.Lj~w 6lJ6ITITULjffi~&~U U~6\)1T ffi U6\.> 6lJITp-rfuffi~&~

(pm ~WITrt1~~ UIT&l!!!rt1w 6lJ6ITITULjffi615'J6ITU uwmuCB~~W~IT6U cgjBlTW

:?L 61fuTL ITffi 6ill6U 615'J6\) or 6lIT ~ !]51$ ~ IT IT. or 6lITcg 6lJ W61fuTCB W Lj ~ W

6lJ 6IT ITU Lj ffi 615'J6IT Lj~ W cgffiIT)j?lffi~ & ~ W 6) !bQffi 6lITcg6lJ Q IT§!J~ ~ W

cgffilT)j?lffi~&~W QIT§!J~~61ITITIT. Lj~~lTffi QIT§!J~~UULL cgffiIT)j?lffiW

cgjBlTW 6) !buLCB @!D$~61IT. 6) !bQffi61ITcg6lJ QIT§!J~~uuLCB cgjBlTWIT6U

UIT~&ffiUULIT~ cgffiIT)j?lffiW cgjBlTW 6lJITWUULITLD6D :?LuS1IT 6lJIT1fi$~61IT.

@~61ITIT6D U615'J~W UIT&l!!!rt1WIT6illm 61frt1ww ~615'J!D6lJ~IT6U cgjBITW

9

26lJ~ QITW6U 61S16IT&ffiW

6)!bffi/WT(g6LI ffiIT6U[j"IT ~,' ffi

UITff,l!!!rf1WIT" ~

G18'~~iblW~"

~

~~ 4@~ITffiUIT~'WO,r; ~.~'" ffiIT_~'"
8'IT~6u

~~ffiIT6U[j"IT UIT ff,l!!!rf1wLb

yiblw 6Ll6TTITUY

ULW 1-6

cgp-t..S16fuu51ffi6lJW lft!]51w@61fuT6m1fluS1rt1wlT61IT 615'J6lJp-6Y1m6U6)!buCBffi1!D~.

@~~ 615'Jffi W 615'J6lJ p-6fu ~ 6lJp-~ ffi IT6\) ~~§!JW 6IT @ 61fuT615'JLDW IT6lIT

ffiQ56illffi6IT1T6U ffilT615N (pI1J-W6ill6U615'J6\). ~w6lJ& 8in.L~~§!Jt.b 6lJ6ITIT&ffi

@W6\)6ill6U615'J6\). or6lIT(g6lJ Q6lJ!]51 jBlTWffi6Yf1m :?Lu511fi~615'Jp-<'!:pW6Uffi~&~

QIT§!J~~61ITITIT. @$~ (pw6Uffi6Tf1m ey:>615'J6IT,~61fuTCB6lJLU U~~ffi615'J6IT

orCB~~, :?L6\)IT~~, ~6ITIT&ffi1 ffi16ITITrt1m ffi615'Jp-IT6I516U u51~&ffi6illLLITIT.

@$~& ffi615'Jp-IT6U jBITWffi~&~ cgjBITW or~ITuLj IT&~615'JW

:?L61fuTLIT&ffiUUWmuLL~. @615'J~U cgulTmcg!D Q6lJ!]51 ~jBITWIT6U ffiI1J-ULCB,

cgp-t..S16fu~1T&ffiUULL cg~ITITU W6fuLIT orm!D IftWJ6lJ615'J61ITlLIWffiITUUIT!b!]5161ITITIT

@&J6lJITWJ cgp-t..S16fu cgjBITW&~ ~CBuLj LDQ5$~ ffi6p'm-CB t..S111J-&ffiUULL~.

LD61IT\~ITffiW LD!bWJW 6ill6\)rfu~ffi~&~W cg6lJ&lftmffi615'J6IT8: QIT§!J~~6lJ~m
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(y)6\)LD (gJDITW&@) 6T~!J"IT61IT ~CBuUIT!bJDtX5'>6\) :L6ifurLIT &@)ffi161ITJD(yJtX5'>JD&@)

(g61Jlf,8'l(g61IT6I!j>61IT 6T61ITIDJ QUWIT. (g6l.l&8'l61IT&6IT Q&IT 6U6\)UULL ~6U6\)~

Ql3'w6Dl)j;>&&~ QI3'WWUULL (attenuated) ~6ifurffi1(!5u51&6IT ~@)LD. ~61ITt.q-

QLLL61IT6iu 6'rO!J"LD (ATS), QLLL61IT6iu LIT&6!1muS1CB (gUIT61ITJDtX5'>6l.I

QLLL61IT6iu (gJDITW&@) 6T~!J"IT& UW61ITuCBffi161ITJD61IT.

(g§.lITI3'U 61SI6'iuLIT(1827-1912): &ITWffiJ&6Tf16U(g~IT61ITIDJLDLj6ifur&~&@)

~6ifurWJuS1rf1& (g 61T &IT!J"6mITLD 6T 61ITIDJ (g §.IIT8'U 61SI6'iuLIT 6T61ITJD @61TLD

t51rflLt.q-~ LD(!5!!s~6l.IIT )§e5t51 !!s~ITIT. Q,CBIT~!!s~6U LD!bIDJLD ~@@)~6U

(gUIT61ITJD QI3'W6U&6Tf16U ~6ifur6151JfluS1rf1&6Tf161IT uffiJtX5'>&uu!b!!51w UIT6iul3'rfl61IT

~!J"ITW~ 8'l&tX5'>61TU t5161ITu!b!!51 6Dl6iu LIT &ITWffiJ&6Tf16U ~6ifur 6151JfIuS1rf1&6IT

~ tX5'»j;>WITLD6U @(!5&& (g,CBITW ,CB~ 8i-&& 6IT U!J"61.1IT~ ~IDJtX5'>6l.I8'lffi1~tX5'>13'

(yJtX5'>JDtX5'>W :L(!56l.1IT &ffi161ITITIT.

~6l.I!b!!51!b@) oOoUIT(g&ITtX5'>I3'LCB&6IT6T61ITIDJ QUWrflLLITIT. ~CBUUIT!bJD6Dlw6Dl6U

(yJ~6U )§tX5'>6\) ~6ifur ffi1(!5u51&tX5'>61T!!s ~IT &@)ffi161ITJD oOoUIT(g&ITtX5'>I3'LCB&tX5'>61T

~tX5'>LWIT61TLD &ITWJ~6U ~@)LD. ~(BUUIT!bJD6U @W6U LD!bIDJLD

oOoUIT(g&ITtX5'>I3'LCB&6Tf161IT~!J"ITW~8'luS16U, 1908 @6U uSlL61ITI&ITI.5I!i:>(§(g,CBITU6U

urfl8i- 6l.I)j;>ffiJ&UULL~.

~ IDJ tX5'>61.1 8'l ffi1~ tX5'>13'uS161ITIT6U 6) !b U CBLD ~ @ @) ~ 6U )§ tX5'>6\) &@)

~8i-&&tX5'>61T ~6ifur ffi1(!5u51&6IT ~IT &@)6l.I(g~ &IT!J"6mITLD 6T61ITIDJLD &(!5~61ITITIT.

6T61IT(g6l.l ~IDJtX5'>6l.I &ITWffiJ&6Tf16U~6ifur ffi1(!5u51&6IT ~IT &&ITLD6U ~tX5'»j;>WITLD6U)

~CB&@)LD (yJtX5'>JD&tX5'>61T&6ifurL!!51$~ITIT. 1862 ~LD ~6ifurCB ~&6iuCB 12

~LD (g~~, 11 6l.IW~IT61IT (g§.lLD6iu ffi1IT61IT6D6iu (James Greenlees) 6T61ITJD

8'lIDJ6l.I61IT,(g§.lITI3'U 6Dl6iuLIT I3'IT§.I61ITIT&U u6151JfILjrfl$~ !J"ITW6U@61ITUIT(gLDrfI&@)

Q&IT 6ifurCB 6l.I!J"UULLIT61IT. (g§.lLD6iu @)~tX5'>!J"6l.I6ifurt.q-uS16U ~t.q-ULt.q-(!5$~IT 61IT.

61SI6'iuLir :LtX5'>L$~ 6T§)JLDLj&6Tf161IT £g;, 30% IS'61ITIT6U &tX5'>!J"13'6Dl6U

,CBtX5'>61IT!!s~ U IT6ifur (g q!l & tX5'>61TU U W 61ITU CB!!s~ & L t.q-61ITITIT. ~ IDJ

6l.IIT!J"ffiJ&~&@)ut5161IT, :LtX5'>L$~ 6T§)JLDLj!!s ~6ifurCB&6IT 861ITIDJ 8in.t.q-uS1(!5$~

)§tX5'>6\)uS16U (g§lLD6iu LD(!5!!s~6l.ILDtX5'>61ITuS16Dl(!5$~ QI3'61ITJDIT61IT. @$~ (yJtX5'>JD

Q6l.I!b!!51 & !J"LDIT& @(!5$ ~~ IT6U, ~ IDJtX5'>6l.I 8'lffi1~tX5'> 13'uS16U 8 (!5 LD IT!bJDLD

6) !buCB !!s~w~. 6Dl6iuLIT &(!561S)&6IT ~tX5'>61IT !!stX5'>~lljLD Q6l.IuuuuCB !!s~61ITITIT .

~IDJtX5'>6l.I QI3'WlljLD @L!!s~6U ,lliIT!!s~ oOolS'61ITIT6U&tX5'>!J"13'tX5'>6\)Q~6Tf1!!s~ITIT.

@~61IT ~6\)LD ~6ifur ffi1(!5u51&6IT ~IT &@)6l.ItX5'>~ ~CB&& (yJt.q-lljLD 6T61ITIDJ

)§e5t51 !!s~ITIT.

(g !J"IS' 6iu , & IT6\) !J"IT (g ,CBITW & ~ &@) 61.1IT&/F 61IT & 6IT U !b !!51W

~!J"ITW~8'l&6Tf161IT ~6\)LD ~CBUUIT!bJD6U (g~IT61ITIDJ6l.I~!b@) UIT6'iu8'rfl61IT uffiJ@)

(yJ&ffi1W!!s~6l.ILD 6l.IITw$~~. Q§l6OT6!ITIT, UrT6Tu8'@--6OT 6T6U6Dl u51L6Of1&rTU

~CBUUIT!bJD6U @w6Dl6U (yJ61IT(g61ITrTt.q-WIT&@(!5$~rTIT. @!J"!!s~!!s~6U :L6IT61T

QI3'6U I3'IT!J"IT~ QUIT(!56rrrT6U ~CBUUrT!bJD6U 6)!buCB6l.I~rT& 1880 @6U

,CBLDUUULCB 6l.I$~~. !J"~w ,CBITLCB 61S)6\)ffiJffi1W6U )§Lj6mIT!J"IT61IT 6T6b61Sl

u51L61ITI&ITU @!J"!!s~!!s~§)J6IT61T 6Dl(gWIT(g&ITtX5'>I3'LCB&6IT(gJDITW 6) !bUCB!!s~LD

UIT&l!!!rflwffiJ&tX5'>61T @5g;,$~ 61S)@ffiJffi161S)CB6l.I~rT&& &6ifurCBt51 t.q-!!s~ITIT.
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GUI(g 61ITIT.i1!)"ITL6Tu.i1uSl6iIT Ur5J@)

U IT6iu 8' rfl61IT A'CB @tX5'>6mIT W !bJD & 6ifurCB t51t.q-U Lj& 6IT 8' IT~
,ffi1&(g&IT6\)IT6\5I~51 6\5I(g61ITIT.$I!JITL6'iu.$l61f>W ~6ifur WJuS1rf1W6Dl6U Q6l.I@)6l.IIT&

A'IT!!s~~. @$~ !J"~w ,CBITLCB~6ifurWJuS1rf1w6U ~!!51<5rf161IT &6ifurCBt51t.q-uLj

,CB61ITtX5'>LDQI3'WlljLD UIT&l!!!rflwffiJ&tX5'>6lT!!s ~6Of1tX5'>LDUuCB!!s~6l.JLD, 8i-!bIDJuLjJD

~6ifur6151JfluSlrflwtX5'>6\)u u!b!!51 ~!!51W6l.JLD UW61ITUCB ffi1JD~. 6\5I(g 61ITIT .$I!JITL6'iu.$l

:L6ifurLIT&ffi1W ~6151JfI 6l.IrfltX5'>13'(column), 8(!5 u51&~ 8'l!!51w &IT!bJD!bJD

(anaerobic) 8i-!bIDJ~ @5)j;>tX5'>6\)(g~IT!bIDJ61S)uU~IT6U ~6ifurWJuS1rf1&6Tf161IT

13'(yJ~ITw!!stX5'>~uu!b!!51 ~!!51w ~~ :L~6l.jLD.

l3'6UoOoUIT, tX5'>,CBL!J"§l61IT:LuS1rf1w6U 8i-)j;>!b8'l u!b!!51 ,CBITLD~!!51$~tX5'>6l.I

~tX5'>61IT!!s~LD 6\5I(g61ITIT.$I!JITL6'iu.$l u5161IT ~!J"ITW~8'l&6Tf16Dl(!5$~~IT 61IT.

~6iITUJ-uWITUJ-B:.6iu

(gJDITW&6Tf161ITffi1(!5u51&6IT u!b!!51w (g&ITLUITCB 8uLj& Q&IT6IT61TUULL

t51 JD@) 188061IT t51 !bU@)~uS16U ~61ITUJ-uWITUJ-&6iu u!b!!51w (g~CB~6U

Q~ITLffiJffi1W~. 1800 ~LD ~6ifurt.q-61IT LD!!s~W &IT6\)!!s~6U ~ffiJ(g&rfI ,CBITLCB

LD(!5!!s~6l.IIT @&61ITITL6'iu Gl8'WLD 6b 6\516iu LD!bIDJLD ~ffiJ ffi16\) LD(!5!!s~ 61.1IT

(g§lIT13'U 61SI6'iuL IT ~ 6ifur6151JfIuS1rfI & L CBuU CB!!s~ LD (yJ tX5'>JD& tX5'>61T&

&6ifurL!!51$~6!ITIT. LD6Of1~ :LL6U @w)DtX5'>&WIT61IT(gJDITW ~CButX5'>uU QUJDITLD6U,

(g,CBITW ~CB&& @W6\)ITLD6U @(!5$~IT6U LD(!5$~ Q&ITCB&@)LD (yJtX5'>JD

uW61ITuCBffi1JD~. ~6ifurWJuS1rf1&6Tf161IT 6l.I61TIT~8'l&6Tf16U ~6l.I!b!!51!b@) 6T~!J"rT61IT

LD(!5$ ~ & 6IT (g 6l.ItX5'>6\) QI3'W ffi161ITJD61IT. (g LD§)J LD @ ~ ~tX5'> 61.1 6l.IIT@LD

~LDLjuS1rf1uS1(g6\)(gw QI3'W6\)IT)DJD (g6l.l6ifurUJ-llj6IT61T~. ~&(g6l.l ~LDLjuS1rf1uS161IT

QI3'6U&6IT LD!bIDJLD~8i-&&6Tf16U @6l.I!b!!5161IT61S)tX5'>61T6l.j&6IT(yJ&ffi1WLDIT61ITtX5'>6l.I.

8'l JD$ ~ ~ 61IT t.q-tX5'>LD& (g !J"ITt51 W 6U LD(!5 $ ~ & 6IT ~ LDLj uS1rfI tX5'>W

UIT~&&ITLD6U ~~6U :L6IT61T ~6ifur6151JfluS1rf1&tX5'>61T& Q&IT6Uffi161ITJD61IT. @$~

~tX5'>L&LUJ-tX5'>61IT<Inhibition) ~61ITt.q-u(gwIT8'l6iu 6T61ITIDJLD @$~

61.1ITIT!!s tX5'>~ uS16Dl (!5 $ ~ ~ rT61IT ~ 61IT t.q- U W ITt.q-& 6T 61IT JD Q 13'IT6U

:L6ifurLIT61ITQ~61ITIDJLD ~!!51ffi1(gJDITLD.~6ifurWJuS1rf1&61TIT6U :L6ifurLIT&&U

u(Bffi161ITJDGlUIT(!5~&@) ~61ITt.q-uWITt.q-&6iu (:LuS1IT 6T~rfI&6IT) 6T61ITIDJ

QUWIT. 8(!58'l6\) LD(!5$~&6IT 61S)rfI$~ QI3'W6UUITCBQ~!bIDJ, ffi1!J"rTLDUrT8'lt.q-61J,
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ffi1!JITLb<OI!}Sffil!J-6uUITffi1l!!rf1wrillffi6!5'J6fT~ ibITffi@)Lb~!D@J6Tr6fT6!5'J6lJ.@6!5'J6lJ

t.5l!JITL 6iu<OluffiL!JLb ~6!iTl!J-uWITl!J-ffi6iu 6T15m"uu(BLb. ~6!iTl!J-6!5'JlDffi(g!JITt.5lw6\.J

1D@!B§.]ffi6Tr @61fuT@WJuS1rf1ffi6!5'J6fT (g!}Srf16!5'JLWITffiffi <OIffiIT6\.JU6!5'J6lJ~6\.J6U§.]

@61fuT6mrl1uS1rf1ffi6!5'J6fT 6lJ6fT!J 61SlLIT§.] ib(BuUI5m"6lJIT ffi(g6lJIT @@ffiffi16!iT!DI5m".

1929 ~Lb ~61fuTl!J-6!iT §.]6lJffiffi~~6\.J, ~Gl6\)Ii;a:IT61i1rrLir oOoUl6TTt.6lrfu6T6!iT!D

~rillffi16U ~!!5l61SlW6UIT6fTir <OIu61ITI8'l6\516!5'J15m"ibWGl/TW6UITffiffi ffi61fuT(Bt.5ll!J-~ibITIT.

193 9@6\.J ~IT 6lJITir(B oOo4G:6fTlTlfI, 6Tir 6IIT6iu (B Gla:u5I6irr IDWWLb !}SITirlD6irr

~L6151 oOot.5l6fTL61rillffi1uD1@!B§.] Qu61ITI8'l6\51wLb k!,~6!5'J/T6!5'JWU QUW!Dl5m"iro

U 6\.J(g 6lJ W §.] 6!iTU rill ffi 6!5'J6fT ll.jLb ib IT61fuTl!J-' ffi 8: /T IT ID @!B 6!5'Jib ffi

ffi 61fuT(B t.5ll!J-~ ib 15m" IT. 1946@6\.J @!Bib ID@!B§'] (g!}SITW IT61f) ffi ~ ffi@)

<OIu@ID6fT61Sl6\.J uw6!iTU(B~ibUULL§.].

1943 @6\.J Gla:6UID6irr6lJITffi6iuGlLD6irr(Selman Walks man) IDWWLb

~6lJ!J §.] @)C!:Q 6iul!J-<OI!JU(gLIT6!5'JID/T6iu ffi1rf16TU6iu6T6!iT@JLb k!,~6!5'J/TuS16\51!J!B§']

6iul!J-<OI!Ju(gLIT6!5'J1D6nS16!iT 6T6!iT!D ~6!iTl!J-UWITl!J-ffi6!5'Jffiffi ffi61fuT(Bt.5ll!J-~ibl5m"IT.

6)!JIT6fTIDIT6IIT /TITibIT!J6i5lIT <OIibITWW (g!}SITwffi~ffi@) 6iul!J-Q!JLU(gLIT6!5'J1D8'l6!iT

8'I!DUUIT6m"<DIibIT6!iT!DITffi 61Sl6fTrill@)ffi1!D§']o

. ~6!iTl!J-uWITl!J-ffi6iu <OI/T6\.J 8i-6lJIT ~@6lJITib6!5'J6UU UIT~ffiffi1 !D§,]o

4 (g!J ITL 1l!!6!iT ib W ITrf1~ ib6!5'J 6U ffi @)6!5'J!Dffiffi1!D§']' t.5l 6fT IT6iu LDIT :1L 6!5'J!D uS16\.J

(g/Tib~6!5'Jib 6)wu(B~§.]ffi1!D§']o ~Lffi@ ~L616U8: 8i-!Ju6!5'Juffi ffiL(BUU(B~§.]ffi1!D§']o

(gLDgwLb (gib6!5'J6lJWIT15m"6lJ6fTIT8'l6!5'Jib IDITW!D~~6!iT <OIUIT@Lffi6Tr ibWITrf1u6!5'Juffi

ffiL(BUU(B~§.]ffi1 !D§,]o /TITibIT!J6i5lITIDITffiU uw6liTu(Bffi16!iT!D ~6!iTl!J-uWITl!J-ffi6iu

6iul!J-G!JU(gLIT 6!5'J1D§)6!iT, !Bl(gWIT6!5'J1D8'l6!iT, ~Lbt.5l 8'l6\516!iT, <OILL!JIT6!5'J/Tffi61f)6!iT

@)(g6fTIT!JITLbt.5l61ITlffiIT6\.J,(gu8'IL!J 8'l6liT, 6Trf1~(g!JIT6!5'JID§I6ITr(gUIT6!iT!D6!5'J6lJ ~@)Lb.

JB1m6lIT6}§16\J Gla;rr6iT6IT ~6lJ6ni!TI!J.wm6lJ

1. U6O1n-mLW LD615f1ibITa;6iT ~J]51UJIT61mDUJIT~W, (yJL j!jwL51a;ma;UJIT~w, uUJ::5

~6(ITIT~W !1LtillITa;6iT ffiL6lj6YTIT60 u6O1La;a;uu':_L6O16lJ 6T6iITIDJW, ib6iIT6IJ>6(ITU~UIT60

~6\J6urrib6lJ,rDJ]51615f16iITIDJ-b, L51)IJ!1Lu51[J,rD)IJG;Ur(!5L1r>61fl6iITIDJ-blJitU.DIT~ G:ibIT6iITIDJ6lI

ibITa;6ljw j!jwL5161ITIT.

2. ~6iITL6iIT 6lJIT6iIT 6I3'Gl6lJ6iIT~ITa; 6T6iITUITIT a;6O1n-6OlITl!j-615l6\J6O16\)a;6O16YTL51::5ib6O16YT

!:61IDJ::5~a;6Yf)60 (O)UIT(!5::5~ !;9J6O1n-G:6OlITITa;ffi1a;6IJ>6YT::5 ibUJITIT (O)8'wifJJ ~6lJ,rD J]516iIT

(yJ6\JW, ib6O1n-~IT, !1Lu5IW&IT ~ffi1UJ6lJ,rD6O1)IJ ~.ds~ UITa;l<!!rf1wrfua;6YfI6iIT !1L(!56lJ

~6O1LDU6lJ>U ~IJITw.dsibITIT.

3. gwT tillsiu U ITsiu 8'IT !1Ltill ITa; 6YfI6iIT ffiWG: ib IT,rD)IJ G:a; ITLU ITl!j-6IJ>6(IT siu 6lJ IT6iIT

a;0:!?::5~ (O)a;IT6O1n-L a;6O1n-6OlITITl!j- @)(B6O16lJ ~w6lja;6YfI6iIT (yJ6\JW ib6lJIDJ 6T6(IT

JB1C!5L51 ::5ibITIT.

4. LD::5~UJITsiu siuffi16Yf1L6iIT LD,rDIDJW ~~WITLIT 6J!p@)6lJIT6iIT G:LD,rD(O)ffiIT6O1n-L

~w 6lja;6YfI6(ITIT60 ib615f1::5ib615f1G:UJ (0)8'6\J G:a;ITLUITLIJj-6O16(IT ~ J]51615l::5ib6(ITIT.

!1Ltill ITa; 6YfI6iIT ~ IJj-U U 6IJ>L !1Ltill!J WJ 6T 6(ITU U (BW (0)8'60. e (!5 (0)8'6\J
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5.

!1Ltillrf16(ITrfua;6YfI6\Je(!5 (0)8'60 e(!5 !1LtillIJITffi16iIT)IJifJJ.U6\J (0)8'60 ibIT6lJIJWLD,rDIDJW

u51(!5ffirfua;6Yf)60e::5ib (O)8'60a;6iT @6IJ>6OlIT.ds~~ffia;a;6O16YTll.Jw,~ffia;ffi6Yr ~8'IT.ds~

!1Ltillrf16(IT::561J>ibll.Jw!1L(!56lJITa;@)ffi16iIT)IJ6(IT.6T.dsib !1Ltillrf16(ITLDITtill@)JW~6016(IT::5~

(O)8'60a;~w ~6O1LDUL51~w, (O)8'UJ60UITLIJj-~w e::5~6Yr6YT6(IT.

~ UITsiu8'IT ~ITL6O1/T 1J/T::5~6\5l(!5.ds~ etill6iIT G:ibIT6iIT)IJF!'siu(Ba;G:6YT ffiITIJ6OlITW

6T6(IT a;6O1n-L J]51.dsibITIT.G:ib6lJ>6lJUJ,rD)IJ UUJ6iITULIT ib !;9J6O1n-WJtillIT a;6IJ>6YT u)J>80/TITJ]51

6\5l(!5.ds~ ~ib6iIT LD6OlITW WIT)IJITW60 ~191a;a; UITsiu8'6O11JG:8'6l!p6iIT 6T 6iIT)IJ

lI:P6O1)IJ6O1UJa;a; 6O1n-L ITIT. ~ ib 6016(IT e till6iIT LD,rDIDJW U IT60 U ib 615f1(BW
(O)ibIT191,rD8'IT6O16\Ja;6Yf)60 uUJ6iITu(B::5~ffi16iIT)IJ6(ITIT.

6. G:§lIT/TU 6\5lsiuLIT 6T6iIT)IJ w(!5::5~6lJIT (O)6lJuu::5~6iIT (yJ6\JW !1Lua;1J6OlITrfua;6O16YT

ffi1(!5u51 &a;a;w (O)/TwUJ6ljw, !;9J6O1n-WW ib(BuLj Lf6(ITIT6\5l6iIT &ITWIi;a;6\J6IJ>6lJ6O1UJ

Lj 6O1n-a; 6IJ>6YTa; ffi L L U U UJ6iITU (BW ifJJ6I51Jf) ffi 6YfI ~ W ~ WI601 6lJ 1fI ffi180 601 8'

@Lrfua;6IJ>6YTll.Jw G:j!jITwa;ITIJ6I51Jf)a;6YfI6iIT (O)u(!5a;a;w @)6O1)IJa;a;u uw6iITu(B::5~6(ITITIT.

. ~6iITlJj-uwITIJj-a;siu (!1LtillIT 6T ~rf1a;6ir) w(!5::5~6lJ::5~60 G:j!jITW ib(Ba;ffiuuw6iIT

u(B ::5ibuu(B ffi16iIT)IJ6(IT.192 960 ~(O)6\Ja;8'IT6iITLIT L516YTu5Irfu(O)u6iIT1fI6\5l6iIT6T@)JW

!d.~601/Ttill6\5l(!5.ds~ (O)u615f11f16\5l6lJ>6(ITa; a;6O1n-(BL51IJj-::5ibITIT. 194360 (O)/T60w6iIT

G:6lJa;6iuG:w6iIT 6iu1Jj- (O)IJUG:LIT6O1w1f!6O16(IT a;6O1n-{BL51IJj-::5ibITIT.

7.
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~~~wrrwJ.b 3

@J61fur@Ju5lrflc$6YfI6irrc$L(Buurr(B

6T6D6\)fT @uiIffi6ffl~w D566T6OJLDUW&ffi&/fut.q-W LD!bIDJW ~6OJLD

6lS16OJ61T6lS1&ffi&/fut.q-W @6GiIT~uS1rf1ffi 6IT ffifT6mITUUCB£l66T!D6m". LD6crfl~ 66T

)Jj66T6OJLDUW&ffi&/fut.q-W @6GiIT~uS1rf1ffi6OJ61T 6lS1(!5wtSI 6LJ61Tr'r:?lmLffi~!bl6D

6LJ61Tr'r&ffi 6lS1(!5wLj£l!DfT66T. ~~~ ~D5!J~!bl6D 6lS1(!5WU~~ffifT~, ~6OJLD

uw&£l66T!D, ~)JjfTw&£l(!5u51ffi.6ffl66T 6LJ61Tr'rif-tf16OJW& ffiL CBuu CB~~

6lS1(!5wLj£l!DfT66T. )Jj66T6OJLDuw&£l66T!D @6GiIT~uS1rf16OJW 6LJ61Tr'r&£l66T!D

~UfT~W ~6LJIDJ D566T6OJLDUW&@)W @6GiIT~uS1rf1 @~@JL66T ~B'r'r$~

6LJ61Tr'r6LJ6OJ~ & ffiL CBuU CB~~ fT6lS1L L fT6D, @!J6GiITLfT6LJ~ @ 6GiIT~ uS1rf1

~~6\)fT6LJ6OJ~ LDfTBT uCB~~£l!D~' @6GiIT~uS1rf1 ffiLCBUUfTCB ~D5fTW

u!J6l.j6LJ6OJ~~ ~CBuu~!b@)w, ffi6\)UULW 6)!bULfTLD6\S1(!5&ffi6l.jW, <DIUfT(!5Lffi6IT

tf16OJ~WfTLD6D ~CB&ffi6l.jW, ~6mIT6l.j <DIffiLfTLD6\S1(!5&ffi6l.jWu51ffi6l.jW ~~6l.j£l!D~'

~D5fTW @6GiITLD e1:91uLj @6GiIT~uS1rf1ffi6OJ61T ~!b£6l~w JI,&@)£l!D~ ~6D6\)~

<DIffifT6D£1!D~' ~6m"fT6D, ffiLCBuuCB~~~6D (control) <DILDfT~~ @6GiIT~uS1rf1ffi6IT

LD!bIDJw @6GiIT~uS1rf1ffi6IT CDlB'W6DUfT(Bffi6OJ61T& @)6OJ!D&£l !D~.

@W !btSIW6D, ~ 6LJ@uS1W 6D ffi fT!J ~ ffi 6OJ61T& <DIffi fT6GiITCB

@6GiIT~uS1rf1ffi6IT, JI,&@)~6D, @)6OJ!D~~6D ~6D6\)~ CDlffifT6D~~6D ~6\)LDfTffi~

~CB&ffiuuCB£l66T!D6m". @w!btSlW6D ffifT!J~ffi6IT ~6\)r'r <DI6lJUUW, JI,!JfT6lS1

(I'F!JUU~LDfT6m" <DI6lJuuw), BT6LJfT6OJ6\),ffi@r'r61fif-BT, 6LJt.q-ffiLCB~6D ~ufT66T!D6OJ6LJ

~@)w. ~66Tt.q-<DIB'ut.q-&, t.q-6iu@66T<DIu&L66TL6Tu, ~B'fTULjffi6IT, ~6Dffi0!DfT6D

LD!bIDJw 6T 6OJL ~@ ffiLDfT6m" ~ ~ 6\) fTffirfuffi6IT ~~ 6\S1W6m" ~ 6LJ@uS1w6D

ffifT!J~ffi61TfT ffiU uw66TuCB£l66T !D6m". @6GiIT~uS1rf1ffi6IT G;)6LJ6ffI~W!b!DLDfT6m"~
6LJt.q-ffiLCB~6D, ~6DL!JfT <DIB'66Tt.q-rf1oootSl~ffi~66T 6T66T!D @(!5 <DIB'W6Dffi6OJ61TU

<DIu!b IDJ6IT61T~. <DIB'6D6\)1T6m"~ 6T@r'r @6GiIT~uS1rf1 ffifT!J~ffi6ffl6m"fT 6D

6LJ61Tr'rif-tf1 LD!bIDJW <DIU(!5&ffiW ~6OJLWfT~ ~6OJ6\)WfTffi 6OJ6LJ~@(!5~~6D

~6OJL <DIB'W~6D (inhibition) 6T6m"uuCB£l!D~' <DIffifT6D~~6D ~6D6\)~ @!D~~6D

6T66Tu~ <DI6lJUUW, ffi@r'r61fif-BT, ~6D6\)~ ~6LJ@UG;)UfT(!5Lffi6IT ~6GiITLfT&@)W

@(!5wu~t.q-WfT~ ~!b!D6D @!:J?UUfT@)w.

ffi~ir6!f BoaT

ffi@r'r61fif-BT 6T66Tu~ @6OJL<DI6LJ6ffI ~6\)LDrTffi B'&!bl (~!b!D6D)
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4000 6000 7000 50,0001,000,000 1 cm 545 cm

G1UITQ5Lffi6rfl6i>r G18'6\>ffi~li,ffil6())L~W ~8'fb~6())fb 6)!DuCB~~6)JfbIT6\> @6())6)J

fb6lJfl~ fb6i>r6())W m 6())LWfbITffi (non-specific) @6\>6())6\). ~w~w @)6())!D6)JIT6OT

G16)JUU~6())fb @~fb6())ffiW G1UITQ5Lffi6rfl6\> m 61furLIT1i,@)6)JfbIT6\> @)6rfliT @61furw

&Ii,ffiw 6T 6i>rW ~6())wli,ffiuuCBffiI !D~. W Q5!I>~ G1UIT(!3Lffi6IT, m 6!5"GT61.j

G1UITQ5Lffi6IT w!DWw G16)JUUW fbITlilffiITfb G1UITQ5Lffi6rfl~w @61furw &Ii,ffiw

G18'lUW @w(!:fJ6())!D uw6i>ruCBffiI!D~. X - ffi~iT ffi6IT ~6)J!D!!516i>r !11m<BQ561.jw

fb6i>r 6())WWIT 6\> ~6())6OT ~~ m u5IiTffi~Ii,@)W ~liIffil6())Wli,ffil6i>r!D6OT. ~6OTIT 6\>

@61fur@u5Irf1ffi 6IT ffiL CBUU ITL I!j-6\> @6)J!D!!516i>r m U~ WITffiW uS)ffi61.jW

6)J6())!J(!:fJ6())!DuuCB~fbuULL ~6IT6Ulcg6\)~w m 6IT6IT~. @fb!D@)1i, ffiIT!J6!5"GTW

@Ii,ffi~iTffi6rfl6i>r m !Du~ ~ G18'6\)61.j ~~ffi WITffi @Q5uu@.Jw,
~ fb IT!J~~ 6\5l Q5 !I>@.J 6T 6\>6\) IT ~ 6()) 8' ffi 6rfl ~ W G16)J 6rfl U U CBW

fb 6i>r6())W llj 6IT 6ITfb ITffi @ Q5UU @.JW ~ @)W. ~ 6OTIT6\> @Ii, ffi~ iTffi6IT

6())W Ii, ~ !JITt5I W6\> ~II!!iT W IT!D !!51ffi 6()) 6IT (m utan ts ) cgfbIT!DW 6UIIi, ffiU

uw6i>ruCBffil6i>r!D6OT. .
~6\>L!JIT 6())6)J6\)L (U. V) ffi~rf1Wli,ffiw 150-390oA ~6())6\)&6IT(!:fJ6IT6IT

ffi~iTffi6())6ITU G1u!DW6IT6IT~. ~6OTIT6\> 2650A e6rfl ~6())6\) &6IT(!:fJ6IT6IT

u. v. ffi~iT ffi6IT ~~ffi ~6IT61.j UITIi,II!!rf1WIT6())6)JG1ffiIT6\>~W fb6i>r6())W (bacte-

ricidal) G1U!DW6IT6IT6OT. 2600-27ooA m 6IT6IT ffi~iTffi6())6IT G1uQ5W6IT61.j U.V

6Ul6ITIi,@)ffi6IT (germicidal lamps) G16)J6rfluuCB~@.Jffil6i>r!D6OT. @6())6)J

@61fur@u5IiT ~W6)Jffi~~~W, ~W6())6)J ..flffil8:6())8' ~6())!Dffi6rfl~w, !§!Juyw

~6())!Dffi6rfl~w, UITIi,II!!rf1WIT &li,ffiUULL WQ5!I>~ffi6IT ..flW @)WITWffi6rfl6\>

~6())Lli,ffiuuCBw wQ5!I>@.J G1fbITt§I!D8'IT6())6\)u5I~w, w!DWw m 6!5"GT61.jw!DWw

U IT6\> G1fb ITt§I !D 8' IT6()) 6\) ffi 6rfl6\> ~ W !DU !J U t5I 6\> U ITIi, II!!rf1W IT6()) 6)J Ii,

ffiLCBuuCB~fb61.jw uw6i>ruCBffil6i>r!D6OT. @)6())!D!I>fb ~6IT61.j ~!D!D6\> w!DWw

uS)ffili, @)6())!D!I>fb ~6IT 61.j !11mCBQ561.jw ~!D!D6\> G1u!D!D u.v. ffi~iT ffi6IT

~w6lJflWIT Ii,ffi~6())fb 6) !DuCB ~@.J6)J~6\>6())6\). ~6OTIT 6\> m Lffi1!JffiluuCB ffi16i>r!D6OT.

G16)J6rflu u!Jut5I~6IT6IT @61fur@u5Irf1ffi6IT WLCBw U.V ffi~iTffi6ITIT6\> ~t§lli,ffiU

uCBffi16i>r!D6OT. 6)G16OT6lJfl6\> ~~ffi ~6IT61.j U.V ffi~iTffi6IT eQ5 G1W6\5l6)JIT6OT

ffi61fur6!5"GTITl!j-u5I6OTIT6\> Bin.L fbCBIi,ffiUULCB6UlCBw. ~6OTIT 6\> ~6())6\) &6ITW

@)6())!D!I>fb u. V. ffi~ iTffi 6IT ~ W ffi iii li, 6IT IT~ W Y6()) ffi W IT~ W
6)Jl!j-ffiLLuuCBffi16i>r!D6OT. 6T6OT~6)J 2670-350oA ~6())6\)&6IT(!:fJ6IT6IT ffi~iTffi6IT

WLCB~w y6UIuu!Ju6())u ~6())Lffi16i>r!D6OT. @fb6OTIT6\> @5rf1w e6rflu516i>r

~!EITwli,ffi1Q5uS) fbITIi,@)W fb6i>r6())W eQ5 @)!!51ut5I LL ~6IT61.jfbIT6i>r 6T6OT

6Ul6ITIiI@)ffiI!D~.

U!J61.jfb6\> ~@) w. @5rf1w ffi~iT61f8: lIT e6rfl8: ~ 8' iTIi, 6())ffiIi, ffiIT6OT e6rfl

~!D!D 6())6\) ~ fb!I>@.J, m 6\)Q56)Jfb!D@)W, G1u ITQ5Lffi 6IT ..fl6())fb6)Jfb!D@)w

uw6i>ruCBw G16)JUU~6())fb fb(!3ffi16i>r!D@.J.@fb6i>r c!:p6\)W, @61fur@u5Irf1ffi6IT

ffiLCBuuCB~fbuuCBffi16i>r!D6OT. e6rflli,ffi~iT, X - ffi~iT ffi6IT, u. V ffi~iT ffi6IT,

ffi ITW ITIi, ffi ~ iTffi 6IT (!:fJ fb 6\5l W 6()) 6)J m 6IT 6IT L iii ffiIW 6T 6\) Ii, ~!J IT~ W Ii, 6OTI!j-li,

ffi~iT61f8:lIT @61fur61mflu51rf1ffi6())6ITIi, ffiLCBuuCB~@.J6)J~6\> uS)ffi (!:fJli,ffilWWIT6OT

fbIT@)w. ffi~iT61f8:lIT ~fb@J6())LW ~6())6\) &6IT~~6\> (06U16ITli,ffiuuCBffiI!D@.J.

~1iI6iuL!JITW (A) 6T6i>rU@.J @fb6())6OT ~6ITli,ffi m fb61.jw ~6\)ffiIT@)W. (lmm =
IO,oooA E; =lnm = 10 A) ~fb@J6())LW ~!D!D6\> 6T6\)Ii,L!JIT6i>r~6)JIT6\>LCBffi6rfl6\>

(ev) ~6ITli,ffiuuCBffi1!D@J. 6T6\)Ii,L(g!JIT~WIi,6OT1!j-1i,6iuG1UIi,L!JW ULW 3-16\>

6Ul6ITIi,ffiUULCB6IT6IT~.

0
Wave Length A

0.0001 0.01 I
I I

Cosmic Gamma

rays rays

100 2000

X-rays I Ultraviolet

Wave Length A

Q
;:I

P3

§~Q)""
Q 0 OJ) Q

~ ~ ~
l? ~ ....0

Infrared Radio waves

Visible

ULW 3-1

1O(ev) ~!D!D~6IT6IT ffi~iT61f8:lIT G1u!D!D ffiITWITIi, ffi~iTffi~W X-

ffi~ iTffi~ W 6T6\)Ii,L !JIT6i>rffi6())6IT~ @.J!J~~ C!:P6\) Ii, Bin.W ffi6())6IT

~ W 6lJfl W ITIi, @) ffi16i>r !D 6OT. ( ~ W 6lJfl W ITIi, @)W ffi ~ iT61f 8: lIT). @ ~ fb 6()) ffi W

ffi~iT ffi6ITIT6\> ffi~iT61f 8:lITU G1u!D!D G18'6\>ffi6IT 6())~I!j-!J~6i>r , 6())~I!j-!JIT Ii,

6())8'6\> ey:>6\)Ii,Bin.Wffi6ITw!DWw G1u!JITIi,6())6!\J6())LlljW G16)J6rfluuCB~~ U6\)
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~ 6\J~uSlwtfu B>rT!J61rnfIB>6IT

6T~iT @61fur61mflu51iT ~6)J~u5Iw6\> ffiIT!J61mfIffi6IT '~~!EffiW m 6IT6IT6OT.
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~6Yr6TT6JIT. 6@6lJ6!5)ffi cg6lJ~uCOluIT @Lffi6Yr ~u5Irflffi6Tfl6iIT 6lJ6TTIT5-1f1 LD!bIDJib

6lJ 6TTIT 1f16!5) ~ LDIT!b !D~ 6!5) ~ ~ ~ CB 8> ffi16iIT !D 6JIT ~ 6\> 6\) §.] ~ 6lJ !b 6!5) !D 8>

COIffiIT6\>ffi16iIT!D6JIT.6@ 1f16\)6lJ6!5)ffi8> ffiITiJ61mf1ffi6Yr ~6iITl!}- COI8'Ul!}-8>@)ffi6TTITffiU

UW6iITuCBffi16iIT!D6JIT. cg6lJ IDJ 1f16\) 6lJ6!5)ffi l!}-Gfu@6iIT 000COIu8>L L 6iITffi6TTITffiU

uw6iITuCB ffi16iIT!D6JIT.

~6iITl!}- COI8'ul!}-8> ffiITiJ61mf1 !;9J6!fur ~u5Irflffi6Tfl6iIT 6lJ6TTIT5-1f1 LD!bIDJib

COI8'W6\>UITLl!}-6!5)6JIT~J:Q1uu~6iIT f.YJ6\)ib ~6\>6\)§.] 6lJ6TTIT5-1fI, 6lJ6TTIT 1f16!5)~

LDIT!b!D~6!5)~ 8> @)6!5)!DUU~6iIT f.YJ6\) LDITffi 6Ljib ffiLCB U uCB ~§.] ffi16iIT!D§.].

( ~ 6iIT l!}-COI8' U IfIGfu ). ~ L 6\516iIT W §.] u W 6iIT u CB ~~ u U CB U6!5) 6lJ FT'6!5) ~ 6\>

~ 6\>ffi~ IT6\>, GfuL5lrfIL , l!}-ITu8' IT ~ cgWITl!}-6iIT LD!b IDJib COI~ 8>6!5)8' 6\>

rfl8'ITITIf16JITIT6\>Gfu ~@)ib.

l!}-Gfu@6iIToOoCOlU8>LL6iITLGfu cg!]SmiJ8>ffi1@u51ffi6!5)6TT8> COIffiIT6\>ffi16iIT!D6JIT.

~6JITIT6\> ~6!5)6lJ ~CBuUIT!b!D6\> COIffiIT6!furLGfucgUITIT6lJ6!5)ffiffi6!5)6TT~J:Q18>ffiIT§.].

COI~IT!bIDJib ffiITiJ61mf1ffi6!5)6TTlLjibl!}-Gfu@6iIToOoCOlU8>L6iITGfu~J:Q18>ffi16iIT!D6JIT.@$~

cg6lJ~U COIuIT@Lffi6Yr ~u5IiJ!b!D COIUIT@Lffi6TTIT6JIT ~6!5)iJ, LDiJ5-8'ITLDIT6iITffi6Tfl6iIT

W§.] U WI51ITU CB~~uu CBffi16iIT!D6JIT. oOoU"6JITIT6\>, COILDIT@)rfl8> @)cg6TTIT6!5)iJCB,

6!5)~ cgU IT@) cg6TT IT6!5) iJL @)cg6TTITcgiJ IT6!5)LD6iITffi 6Yr cg U IT6iIT!D6!5)6lJ

l!}-Gfu@6iITCOIU8>L6iITGfu~@)ib. oOoU"6JITIT6\>LD!bIDJib 6!5)~cgUIT @)cg6TTIT6!5)iJLffi6Yr

~ u5Irfl6JITITuffi6Tfl6iIT ffiITWITuffi6Tfl6\> uw6iITuCB ~~uuCBibcguIT §.] @)6!5)!D6lJIT6JIT

61frflw~~gwib, ~u5IiJ!b!Dt.J COIUIT@Lffi6Tfl6\> uw6iITuCB~§.]ib cgUIT§.] ~~ffi

~6TT6Lj 61frflw~~gwib ~ucgwITffiuuCB~~uuCBffi16iIT!D6JIT. @~6\> (p6iIT6JIT§.]

~ 6iITl!}-COI8'U l!}-8> ffi ITiJ 61mf1 cgU IT6\) 6Ljib , L5l 6iIT 6JIT §.] ~ 6!fur 6!5)LDW IT6JIT

~6iITl!}- COI8'Ul!}-8>ffiITffi6Ljib COI8'w6\)IT!bIDJffi1!D§,].

U W 6iIT U CB~~ UU CBib 6lJ 6!5)ffi 6!5) W U COIU IT@ ~§.] ib, cg6lJIDJ cg6lJIDJ

!;9J6!fur@WJu5lrflffi6Tfl6\> ~6lJ!b!]516iIT ~8'W6\>UITCBffi6Tfl6iIT ~6iIT 6!5)LD COIuIT@~§.]ib

!;9J6!fur @WJ u5I rfIffi 6!5)6TT8> ffi L CBU U CB~§.] ib cg6lJ~U COIU IT@ L ffi 6Yr

§JTW6!5)LDWIT8>@)U6!5)6lJ ffi1(!5u51G;)ffiIT6u6\51, UIT8>~rflWIT COIffiIT6\>6\51 UIT8>~rflWIT

ffiLCBuuCB~§.]u6!5)6lJ 6T6iITIDJib ~6!5));f?8>ffiuuCBffi16iIT!D6JIT. §JTW6!5)LDWIT8>@)ib

ffiITiJ61mf1ffi6Yr LD8>ffi6Tfl6iITBTffiIT~ITiJ~6!5)~8> ffiITUU~ !bffiITffi !;9J6!fur@WJu5lrflffi6Tfl6iIT

~ !bu~~6!5)W8> @)6!5)!D8>ffi16iIT!D6JIT. @6!5)6lJ ~6iIT !DITLib UIT~~iJITuffi6Tfl6iIT

BT~ ~ ~ ~ !b @) ib , U IT6\> U 6!fur 6!5) 6O1ITffi 6Tfl gw ib , ~ 6O1IT6Lj ~ !b U ~~
COI~ ITJ:Q1!b 8' IT6!5) 6\) ffi 6Tflgwib uw6iIT u(B ~~uu CB ffi16iIT!D6JIT . ffi1@u51 COIffiIT6\> 6\51

6T 6iITU§.] ~CBuUIT !b!D6u COIu!b!D ffi1(!5u51ffi6Tfl6iITGfucgUITITffi6!5)6TT~ ~6l51iJ LD!b!D

6lJ6TTITffi16iIT!D 6lJ6!5)ffiffi6!5)6TT LDLCBib COIffiIT6\>6\)8> Bin.l!}-W ffiITiJ61mf1ffi6TTIT@)ib.

UIT8>~rflWIT COIffiIT6u6\51 UIT8>~rflWITuffi6!5)6TT8> COIffiIT6\>gwib ffiITiJ61mf1. !::J,<56!5)8'

COIffiIT6\>6\51 !::J,e 6!5)8' ffi6!5)6TT8> COIffiIT6\>6\) 8>Bin.l!}-W§.]. 6!5)6lJ iJGfuffi6!5)6TTlLjib

GfucgUITITffi6!5)6TTlLjib COIffiIT6u6\)8> Bin.l!}-W ffiITiJ61mf1ffi6Yr (p6!5)!DcgW 6!5)6lJiJGfu

COIffiIT6\>6\51, GfucgUITIT COIffiIT6\>6\51 6T 6JITUUCBffi16iIT!D6JIT. 6T$~8> ffiITiJ61mf1
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UIT8>~rflWITuffi6Tfl6iIT 6lJ6TTIT5-If16!5)w~ ~CB8>ffi1!Dcg~IT ~~!b@) UIT8>~rflWIT

COIffi IT6\>6\51 6T 6iITIDJ COIU WIT. ~ cg~ cgU IT6iITIDJ !::J,e 6!5)8' COIffiIT6\>6\51

!::J,<56!5)8'ffi6Tfl6iIT 6lJ6TTIT5-1f16!5)w~ ~CB8>ffi1!D§']'

oOoLf 6JIT fT6\>8>6IT

1 9 ~ ib !;9JT !b!DIT6!fur l!}-6\> l!}-Gfu @ 6iIT COIu 8>L 6iITL Gfu LD!b IDJib

~ 6iIT l!}-U W ITl!}-8> Gfu ffi 6!fur CB L5ll!}- 8> ffi U U L L ~ !b@) (p 6iIT 6JIT IT, ~ IDJ 6!5) 6lJ

1fIffi15-6!5)8'8>@)U L5l6iIT6JITIT ffiITWITuffi6Tfl6u 6J"!buCBib COI~IT!b!]516iIT ffiITiJ6O1ITLDITffi

LDiJ6O1ITib 8'ibu6l51~~6\> u51ffi5- 8'IT~ITiJ6O1ITLDITffi @(!5$~§.]. cg§.?IT8'U 6\51GfuLIT

6T 6iIT !D ~ITu ffi16\) LD@ ~§.] 6lJ IT (p ~ 6\>(p ~ 6\)ITffi U IT8>~ rfIWITuffi6!5)6TT8>

COIffiIT6u6\)8>Bin.l!}-W&IT~~ ffiITITUIT6\518> ~u516\)~6!5)~ (oooU"6JITIT6\» ~IDJ6!5)6lJ

IfI ffi15- 6!5) 8' u516iIT cg U IT§.] U W 6iIT U CB~~6JIT ITIT. @$ ~ ffi 6!5) iJ 8' 6\516iIT f.YJ 6\) ib

ffiITWITuffi6Yr6l516!5)iJ6l516\>@)6O1ITLD6!5)L$~6JIT. 6T 6JITcg6lJ ~6lJIT COI~IT!bIDJ6lJ6!5)~~

~CBuu~ !bffiITffi oOoU"6JITIT6\>ffi6!5)iJ8'6!5)6\) ~IDJ6!5)6lJ 1fIffi15-6!5)8'8> ffi(!56l51ffi6Tflgwib,

ffiITWITuffi6Tflgwib uw6iITuCB~~6JITITIT. cgLDgwib ~IDJ6!5)6lJ 1fIffi15-6!5)8' ~6!5)!Du5I6\>

000 U" 6JIT IT 6!5) 6\) ~ COI~ 6Tfl~ §.] COI~IT!b IDJ 6J" !bu L ITLD6\> @(!58> ffi5- COI8'w~ ITIT.

~ 6iIT l!}- COI8' U l!}- 8> ffi IT iJ 61mf16!5) W ~ cg~ IT !b IDJ 6l51~~ COI U @6!5)LD cg§.?IT 8' U

6\51GfuL6!5)iJcgW5-8'IT@ib. oOoU"6JITIT6!5)6\) !516!5)6\)WIT6JIT~ITffi8> COIffiIT6!furCB 6T$~

6@ Bin.LCBU COIuIT@6Tfl6iIT 6T~IT !;9J6!fur@WJu5IrfI COI8'w6\516!5)6JIT LD~UL5lL

(pl!}-lLjib. @ib(p6!5)!D8>@) oOoU"6JITIT6\>cgffiIT-6ToOoUllflw6iITL COIL8>6nT8> 6T6iITIDJ

COIU WIT . 000 U"6JITIT6\>, ffi1iJ6Tlm 6\>, 000 U"6!5) 6JIT6\> 000 U"cg6JIT IT , Q ~ 8>6!5)6TU6u

QiJ6TUITITIfIcg6!ITIT6\> l!}-Gfu@6iITQU8>LLITffiU uw6iITuCBib oOoU"6!ITIT6\518> Bin.LCBU

COIUIT@Lffi6Yr ~@)ib. 2-5% &IT~~ (Aqueous) oOoU"6!ITIT6uffi6!5)iJ8'6\> 6T5-If16u,

IfIIDJ&IT, LD6\)ib LD!bIDJib Q~IT!bIDJ cg8'IT$~ UIT~~iJITuffi6!5)6TT BT~~ffirfl8>ffiU

uw6iITuCBffi1!D§']. &IT~~ U"6JITIT6u cg8'ITULjffi6Tfl6\> ffi1@u51&8>ffi~6!5)~~

§.]rfI~uuCB~~ (~~ffirfl8>ffi) uw6iITuCBffi1!D§']' 61frflWLDIT6!ITcgLD!bUiJULjU @@uLj

6l516!5)8' @)6!5)!DUUIT6!ITfT6JITQ~8>6!5)6TU6\> QiJ6TUITIT6I1S16!ITIT6\>ffi16TT8'rfI@.JL6iIT

cg8'IT$§.] ~6iITl!}- Q8'Ul!}-8>ffiIT ffiU uw6iITuCBffi1 !D§,]. U"6!ITIT6\518> cg8'ITLDITuffi6Tfl6iIT

!;9J6!fur@WJu5IIT 6T ~ITuL.j ~6iIT 6!5)LD Q8'6uffi6Tfl6iIT Ul6TT6Lj LD!bIDJib ffilfl~6\>

!51ffi!96Ljffi6Tflgwib, Q8'6\> LjcgiJITL~6iIT 61f!9UUl!}-6Ljffi6Yr LD!bIDJib Q!]SIT~ffi6Tfl6iIT

Q8'W6\> @);f?~~6\51gwib ffiIT6O1ITUuCBffi1!D§.]' ~~6iIT QffiIT6\>gwib 8'8>~

8'6lJ6Ljffi6Tfl6u 6J"!buCBib UIT~uUl6!5)6JITU QUIT@~§.]6Yr6TT §.].

~6b8>~IT6b

~6uffi~IT 6\>ffi6Yr QUIT §.] 6lJITffi cg!]SITW8>ffi1@u51ffi6!5)6TT ~J:Q18> @)ib

~6iIT 6!5)LDQffiIT6!furL6!5)6lJ. f.YJ6\)8>Bin.IDJ 6T 6!5)L ~~ffirfl~~gw8>cgffi!bU ~6lJ!b!]516iIT

cg!]SITW8> ffi1@u51ffi6!5)6TT ~J;§18>@)ib ~!b!Dgwib ~~ffirfl8>ffi16iIT!D§']' FT'~6!5)~6u

~6\>ffi~IT6uQu@LD6TT6Lj uw6iITuCBffi1!D§']. W6!5)~6\> ~6\>ffi~IT6\>

@)6!5)!D6lJIT6!IT UIT8>~rflWIT ~J:Q1UUIT6!ITITffi6Ljib, !]S5-BT6Yr6TT~IT ffi6Ljib ~6Yr6TT §.].

L.jcgiJIT6!5)U6\> ~6\>ffi~IT 6!5)6\)~ ~6l51iJ LjlLjL6!5)L6\>, ~~LD6\> cgUIT6iIT!D LD!b!D
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~Efu8'>~ITEfu8'>6Yr uUJ61ITuCB~~uuCB6l.I~Efu6i5)6\). 6J"Q6iIT61ITIEfu @6i5)6l.I &(5L61IT

8'>6\)&ffi161IT!D ~61IT6i5)LDUJ!b!D6i5)6l.I. FF~6i5)~Efu ~Efu8'>~ITEfu (6T~~6iITITEfu) 50

~~Efu 90% 6l.I6i5)!J" QUIT~6l.IIT8'>U uUJ61ITuCB~~uuCBffi1!D~. @~ (70%)

~w6l.j&8"m.uSJ8'>6Yf1Efu cgLD!bU!J"UY UIT&l1!!rflUJIT &&ffi1UJIT8'>6l.jtb, cg~IT6\5)Efu

Q~IT!bWJ 6J"!buCB6l.I6i5)~~ ~CB&8'> ~61IT6iITIT ~61ITI!f-Q8'ul!f-&8'>IT6l.jtb cgLD~tb

Q~ITLDITLlh:...LIT 8'>6Yf1Efu 1!f-6iu@61ITQU&L61ITLIT8'>6l.jtb UUJ61ITUCBffi1 !D~.

6i5)6l.I!J"6iu 8'><§!5& @) 6T ~!J"IT8'> 6 0 % .g.j L IT6l.j6Yr6IT ~ Efu8'>~ ITEfu8'>6Yr

UUJ61ITUCBffi1!D6iIT.

~ Efu8'>~ IT6\5) 61IT U IT& 11!!rfIUJIT6i5)6l.I 6T ~IT&@) tb ~ 61IT6i5)LDUJITEfu

ycg!J"ITLI1!!61IT8'>6Yr @UJEfuy !Bl6i5)6\)u516\5)(5!B~ LDITWJ6l.I~, Q8'Efu 8'6l.J6l.j8'>6Yf161IT

Q8'>IT(.':!?UY &ITLDLDIT~W (8'>6i5)!J"6l.I~) cgLD§lltb Q8'W8'>6Yf161IT &IT

Q6l.I6Yf1cgUJ!b!DuuCB~w ~ffi1UJ6i5)6l.I !J)L&@)tb. &!J"!b!D ~w8'>~ITEfu (Abso-

lute Alcohol) ~6\)IT!B~ Q8'W8'>6Yf1w 6T!B~ UIT~U6i5)u14tb ~6!fuTLIT &8'>

~I!f-UJIT~. 6J"Q6iIT61IT!DITW &ITcg8'IT!B~ ~W8'>~IT6i5)6\)& 8'>ITLI!f-§lltb &!J"W!D

~W8'>~ITW ~CB(561S18: Q8'Efu§lltb ~!D6i5)6iIT @~!B~ 6illCBffi161IT!D~.

u<56l.1IT6IIT ~~6\)ITa:.rfua:.6iT (Heavy Metals)

Q LDIT&@)rfI, Q 6l.I6Yr6Yf1, Q 8' tb Y cgU IT61IT!D U <§!56l.IIT6iIT ( 6T 6i5)L

.g.j~8'>LDIT6iIT) ~cg6\)IT8'>IiJ8'><§!5tb .g.j6l.l!b!!5l61IT ~uY&8'><§!5tb 1fl!D!B~ UIT&l1!!rflUJIT

6T~ITUY 8'>IT!J"61mfl8'>6Yr.0.1% .g.jLIT6l.j6Yr6IT QLDIT&@)rfI& @)cg6ITIT6i5)!J"CB(bichloro

mercury) ~w6l.j 8"m.LIiJ8'> 6Yf1Efu cg LD!bY!J" ~w 6i5)LDUJIT& @)~§ll& @)U

U UJ61ITuCB ffi1!D~. ~6iIT ITW @~ 61IT .g.jrfl &@) tb ~ 61IT6i5)LDUJIT§ll tb, @~
61S16\)IiJ@)8'>6i5)6ITUUIT~UU~IT§lltb @~61IT uUJ61ITUITCB@)6i5)!D6l.IIT8'>cg6l.l~6Yr6IT~.

8'>rflLD cg8'ITLDIiJ8'>6ITIT6iITQLDIT@)cg!J"IT@)cg!J"ITtb,QLDIT6i5)~cgUJITcg6\)L ~ffi1UJ6i5)6l.I

@) 6i5)!D6l.IIT6iIT !J) 8: /fr ~ 61IT6i5)LD Q 8'>IT6!fuTCB6Yr6IT~ ITEfu, @6i5) 6l.I

~61IT I!f-Q 8' ul!f- & 8'>IT8'> cg~ ITW LD!b WJ tb 8' 6Yf18:8' 6l.J6l.j u!J" U Y 8'>6Yf1w

UUJ61ITuCB~~uuCBffi161IT!D6iIT. .

L5I!D!B~ @)~!B6i5)~8'>6Yf161IT 8'>6!fuT8'>6Yf1w cg8'>ITcg6iITIT8'>IT&8'>W Q~IT!bWJ

6J"!bULITLD 6\5)(5&8'> 1fl6\) ~6Yf18'>6Yr 0.1 % IflEfu6l.IIT 6i5)!J)L cg!J"L 8'>6i5)!J"8'W

Q8'§ll~~~W 6l.I~&8'>LDIT8'> ~6Yr6IT~. QU(5tbUIT6\)IT6iIT UIT&l1!!rflUJIT8'> 0.1%

Iflw6l.IIT 6i5)!J)Lcg!J"LLITW Q8'>ITw6\)uuCBffi161IT!D6iIT. Iflw6l.IIT ~&6i5)6rUCB .g.jW6\)~

Iflw6l.IIT ~cg6\)IT 8'>~~L61IT ycg!J"ITLI1!!61ITcg8'IT!B~ 8"m.J:9 cgUIT61IT!D 8'>6i5)!J"8'§lltb

~61ITI!f-Q8'ul!f-&8'>IT8'>U UUJ61ITuCBffi1!D~. ~~w <'p~6\5)w .g.j!!5lwUULL !d<B6i5)8'

Q8'>ITw6\5)UJIT 6iIT cgUITITI!f-UJIT&6iu 8'>6\)6i5)6l.I, ~!J"ITL6i5)8'6i5)UJ~ ~IT &@)ffi161IT!D

'L6l.j61ITl u51wl1!!14' 6T61IT!D cg!J)IT6i5)UJ& 8'>LCBuuCB~~, 8'>ITUUIT 8'wcguLCBL61IT,

/fr6!fuT6mITITtb6i5)U cg8'IT~::9J ~UJITrfI&8'>UULL::9J. ~!bcgUIT::9J 8"m.L 8'>6i5)L8'>6Yf1Efu

8'>ITUUIT ~&6f61@)cg6ITIT6i5)!J"L cgUIT61IT!D 8'>ITUUIT !d<B6i5)8' Q8'>ITw6\5)8'>6Yr

ffi16i5)L & ffi161IT!D6iIT. ~ W 8'>IT& 8'>6Yr, !d<B 6i5)8' 8'>6Yr (8'> IT6IT IT61IT8'>6Yr),

UIT&l1!!rflUJIT&8'>6YrcgUIT61IT!D6l.I!b!!5l!b@) 6T~!J"IT8'> 8'>ITUUIT 8'WcgUL lfl!DuUIT8'>

Q8'UJwuCBffi1!D::9J.

@!B~ 8'>ITUUIT

uCBffi1 !D::9J.

U <§!5 6l.IIT6iIT ~ cg 6\) IT8'>1iJ8'>6Yf161IT 6T ~IT !;9J6!fuT@u51rf1 Q 8'UJ Efuu ITCB

.g.j 6i5) 6l.I Y cg!J"IT L I!f-@J L 61IT cg 8' (5 tb ~ 61IT 6i5) LD6i5) UJ 14 tb , Q 8' UJ 6\5) ~ & 8'>8:

Q 8' W ~ 6i5)6\) 14tb 8' ITIT!B ~ 6Yr6IT ::9J. .g.j~ 8'> .g.j 6IT 6l.j .g.j L IT6l.j 6Yr 6IT 6i5) 6l.I ,

6i5)8' LcgL ITL5I 6IT IT6rU Ycg!J"ITL 11!!@J L 61IT ~ 6i5)!D!B ::9J Q 8' W 8'>6i5)6IT

cg8'~uuCB~::9Jffi161IT!D6iIT .g.jEfu6\)~ Q8'>ITEfuffi161IT!D6iIT.QLDIT&@)rfI Q!J)IT~8'>6Yf161IT

8'wu6i5)~I!f-6i5)!J"Efu Q~IT@)~14L61IT Q8'UJWULCB .g.j6l.l!b6i5)!D Q8'UJ6\5)~&8'>8:

Q8'wffi161IT!D6iIT. 1!f-6h:@61ITQU&L61ITCB8'>6Yr ~!D61ITUL8: Q8'UJ6\)IT!b!D 8'>rflLDu

QUIT(5L8'>6i5)6IT !J)61IT@) /fr~~tbQ8'W~ L5161IT6iITITUUJ61ITuCB~~ cg6l.l6!fuTCBtb.

8'>ITUUIT~UJIT .g.jLIT61S1Efu!J)8:8'IT8'> @(5&@)tb ~61IT6i5)LDQ8'>IT6!fuTL~. ~u51@Jtb

8'>ITUUIT ~61ITILD~6i5)~& Q8'>IT6!fuTL 1fl6\) Q!J)IT~8'>6Yf161IT Q8'UJWUITLI!f-!b@)

u518'>8: Ifl!!5lUJ .g.j6IT6l.j 8'>ITUUIT cg~6i5)6l.I 6T61ITU6i5)~ 8'>6l.I61ITI&8'>cg6l.I6!fuTCBtb.

UIT &l1!!rflUJIT w~ 1fl6\) ~cg6\)IT 8'>1iJ8'>6Yf161IT u518'>8:Ifl!!5lUJ .g.j6IT6ill61IT Q8'>ITW§lltb

~61IT6i5)LD e6\5)cg8'>IT 6i5)L6iITu51& Q8'UJwUITCB 6T61IT WJ .g.j6i5)~&8'>uuCBffi1!D::9J.

&8:8'W
8'WcgUL

@)6ITIiJ8'>6Yf1w 2 ppm !Bl6i5)6\)8'>6Yf1Efu

~W8'>IT&8'>6i5)6IT& 8'>LCBuuCB~~ uUJ61IT

~IT~6\)IT G\§.!6IIT a:.6iT

000 Y cg 6IT IT rfl61IT , @) cg 6IT IT rfl61IT , qcg!J" ITu5161IT , .g.j 6iu L 11!!61IT cg U IT 61IT !D

~ ITcg 6\) ITQ ~ 61IT8'>6Yf1w @)cg6ITITrfl61IT , ~ cgUJITI!f-61IT ~ ffi1UJ 6i5) 6l.I

~61ITI!f-Q8'ul!f-&8'>IT8'>6l.jtb, 1!j-6iu@61ITQU&L 61ITLIT8'>6l.jtb QU(!5LD6IT6l.j

uUJ61ITuCBffi161IT!D6iIT. .g.j~8'> .g.j(.':!?~~~~!b@)LULL @)cg6ITITrfl61IT 6l.IIT14 (~!J"6l.I

!Bl6i5)6\) @)1!f-&6i5)!J" /fr~~tb Q8'wUJuuUJ61ITuCBffi1!D~. 6l.IIT14&8'>6i5)6IT&

6i5)8'>UJIT<§!56l.1~Efu Ifl!J"LDtb @(5uU~IT§lltb, .g.j~!b@)rflUJ 8'>(561S18'>6Yr (g~6i5)6l.I

@(!5uU~IT§lltb, @)cg6ITITrfl61IT cg8'ITLDIiJ8'>6Yr !J)6i5)L~6i5)!DU UUJ61ITUITLI!f-!b@)

6ill(5tbuuuCBffi1!D::9J. u~IiJ8'>IT6\)tb ~~Efu 8'>IT6\)!J"IT u!J"6l.I 6l.IITwuY6Yr6IT

@LIiJ8'>6Yf1§ll6Yr6IT ffi16mIT!bWJ &rfI§lltb, 8'>Jffi6l.l6i5) !D8'>6Yf1§lltb, /fr8'>IT!J"IT!J"LD!b!D

@LIiJ8'>6Yf1§lltb !;9J6!fuT@u51rf18'>6i5)6IT& Q 8'>ITW 6l.I~ !b@) L516iT8: IflIiJ U 6l.jL IT

U UJ 61IT U CB ~~ U U CB ffi1 !D::9J. 6i5) ~ ucg U IT@)cg6ITIT6i5)!J"LCB8'>6ITIT 6iIT 8'> ITW IflUJ tb

6i5)~ ucg U IT@)cg6ITIT6i5)!J"L (Ca(OC1)2 @)cg6ITITrfl61IT 8'>6\)!B~ /fr6!fuT6mITITtby)

cg8'ITI!f-UJtb 6i5)~ucgUITCB@)cg6ITIT6i5)!J"L (NaOel) LD!bWJtb @)cg6ITITcg!J"IT

.g.j6i5)LD61IT8'>6ITIT6iIT@)cg6ITITcg!J"IT6i5)LD61ITT, .g.jcg8'IT@)cg6ITITcg!J"IT6i5)LDCB~ffi1UJ6i5)6l.I

1!f-6iu@61ITQU&L61ITCB8'>6ITIT 8'>6l.jtb, ~61ITI!f-Q8'ul!f-&8'>IT 8'>6l.jtb, /fr~~8'>rfluy

Q8'w14tb 8'>IT!J"61mfl8'>6ITIT8'>6l.jtb uUJ61ITuCBffi161IT!D6iIT.

Q8'tbLDw6U"6iu 6T6lIT!D ~liJcg8'>rfI !J)ITL6i5)L cg8'IT!B~6l.I~ LD8'>UcgUWJ

LD(5 ~ ~ 6l.I~ ~ W @)~ !B6i5) ~ @!"!J"tb @) 6i5)!D6l.I~ !b 8'>IT8'> 6i5)~ cgU IT

@)cg6ITIT6i5)!J"LCB8'>6i5) 6IT ~61IT I!f-Q 8'U I!f-& 8'>IT8'> U UJ61ITU CB~~6iIT ITIT.
cg!J)ITUJIT6Yf18'>6i5)6IT1flffi18:6i5)8' Q8' wffi161IT!DcgUIT::9J .g.j6l.lIT8'>6Yf161IT 6i5)8'>8'>6i5)6IT

6i5)~cgUIT@)cg6ITIT6i5)!J"LCB 8'>6i5)!J"8'6\5)w 8'>(.':!?6l.j6l.l~ITEfu, cg!J)ITW u!J"6l.j~Efu

29 30



~ (8 ff, 8":>1.JU L-L ~ . @j ~ 6\'f ITrfl61IT ~ IT r'r11)rfu8>6IT 8>ITW rfu8>615)6\'f ~ )!J ITW

G"t~IT0!DIT@(!5ff,8>@.jw, 61Sl615)6\'fWITL(8 61T!Jr'r8>6Yf161ITUIT~rfu8>615)6\'fff, 8>ITff,8>@.jW

UW61ITU(8~~UULUwT. 1% ~Lr'r@.j6IT6\'f ~lTITlJtww 615)~~UIT@j~6\'fIT615)!JL(8

8TW ~~!JITff,ffilw~@08>IT8>@.jw, 5-12% ~Lr'r@.j6IT6\'f~ 61TL(8U G"tUIT(!5L8>615)6\'f

8T ~ ~ W G"tIT W LLJ W, IJt 6iu @ 61IT G"t U ff, L 61IT L IT 8> @.j W , U IT 6\J U 61fur 615) 6151IT

8T8>IT~IT!J~@0@jW, ~6151IT@.ju G"tUIT(!5L8>6IT ~0u~@u516\J UW61ITu(8~~uu(8w

8>(!561Sl8>615)6\'f~ ~W615)11) G"tlTww@.jw uW61ITu(8ffil61IT!D6m". UW61ITu(8~~uu(8w

615)~~UIT@j~6\'fIT615)!JLIJt61IT ~Lr'r@.j @j615)!D$~ULlTW Ippm ~6\'f@.j @j~6\'fITrfl61IT

61T)j?uulJt615)6l.I ~61furLIT ff,8> ~6l.I61fur(8w.

@j~ 6\'fITrfl61IT 11)0.[!).1w FJ~61IT ffin.L(8U G"tUIT(!5L8>6IT J;9]61fur@u51r'r

/IT@rflWIT8> (HCIO) G"tlTW6\Ju(86l.1~ 615)~~UIT@j~6\'fIT!J6iu ~u516\)W

6J0u(86l.1615)~U G"tUIT.[!).I~~w ~11)@?Iw @j~6\'fITrfl61IT ,lli(!5L61IT ~lTr'r ff,8>uu(8w

~ U IT~ 615)~ ~ U IT@j ~ 6\'f IT615)!JL (88>6IT, @j ~ 6\'f IT!J615)11)61IT8>6Yf161IT ,lli!J@
#l615)~@.j.[!).l6l.l615)~U G"tUIT.[!).I~~w ~6IT6\'f~. 615)~~UIT@j~6\'fIT!J6iu ~u516\)W

~~LLJw~UIT~ ~~IT61IT.[!).Iffil61IT!D~)!JlT61ITL ~ff,6ffi1~61IT G"tlT6\J ~.[!).IuLjff,8>615)6\'f

~ff, 6ffi18>&6151ITW G"tlTw~ G"tlT6\J8>615)6\'f ~ IT~uu(8 ~~ffil!D~' @j~ 6\'fITrfl61IT

Lj ~!J ITL ~ @JL@JW G"t)!JIT@8>~ L@J W ~)!J!J IJt WIT8> G"tITW 6\J Ljrfl6l.I~ IT6\J

G"t8>IT6\J@?Iw u61fur615)UU G"tu.[!).Iffil!D~'

615)L~!JIT#I@JL61IT ~IT6\)~61IT 8>6IT ~lTr'r6l.l~W @~61IT J;9]61fur6151ITu51r'r/IT@r'rff,@jW

G"tlTw@?Iff,@jff, 8>IT!J6151ITW.

~11)~6\) 61Sl6\'fff,8>UULL ~6l.I@u51w6\J 8>IT!J61mf18>6IT I1)L(8u5161IT!]51~~)!J8>

@Lrfu8>6Yf16\J 6J!JIT6\'fI1)IT6m" UITff,~rflWIT /IT@r'ruLjff, 8>IT!J61mf18>6IT)!JW ~61IT!DITL

6l.IIT)j?61Sl6\J UW61ITu(8 ~~uu(8 ffil61IT!D61IT.I1)IT6\)615)8>L ffilfi61IT 11)0.[!).1w ffilrfl6iuufu

615)6l.I6\)L ~UIT61IT!D L615)!JoOoLf615)6m"6\Jt.O~~61IT lTITWW !1!§!!L8>rfu8>6Yf16\J ffi1!JITW

U IT6ffi11Jt 6U U ITff, ~ rfI W ITff, 8> 615)6\'f ff, @j615)!Dff, 8> U U W 61ITU (8 ffil61IT !D 6m" .
~ff,rfltSI~6\'f61Sl61IT 11)0.[!).1w IJtrflU~LIT tSI~6\'f61Sl61IT ~UIT61IT!D ~ff,rfllJt61IT lTITWW

6iu G"tL 615) U ~ 6\) IT8> ITff, 615) 8> 11)0.[!).1 W ~ 8> IT~ 6m" IT8> ITff, 615) 8> ~ U IT61IT !D6l.I 0 615) !D

UIT@ff,ffil61IT!D6m" . ~61ITlJtu WITIJtff, 8> 61fur(8 tSllJtu Ljff,@j (yJ61IT 6m"r'r @615)6l.I

8>ITwrfu8>6IT, 11)0.[!).1w ~ff,8>ITwrfu8>615)6\'f ff, @j6151ITI1)ITff,8>@.jw UW61ITU(8~~UULL6m".

(g11)0u!JU615)U 8T~~W G"tlTWWU UW61ITu(8w ~lTITuLj ~UIT61IT!D IJtLr'rG"t~61IT(88)6IT

FI'!JUu(8 ~ ~ 6l.I~ 61IT (y> 6\) (yJw, (g11) 0u !JULj 61Sl615)lT 615)W ff, @j 615)!D~~ 6\fI61IT

(y>6\) (yJw G"tlTW6\Ju(8 ffil61IT!D6m". @j6l.lITr'rLr'r6m"rfI ~W~I1)IT 61rl'1ww ~ULj8>6IT

(G"tlTLrfl615)I1)(8, ~urfl61IT ~UIT61IT!D615)6l.I)IJtLr'rG"t~61IT(88)6Yf16\J UW61ITu(8ffi161IT!D6m".

~11)@?lib IJt6iu@61ITG"tUff,L61ITLIT8>@.jW, 8T~ ~uu(8 ~ ~w 8>IT!J61mf18>6\'fIT8>@.jW

8>61fur G"tIT ITL (8 11) (!5$ ~ 11)0 .[!).IW ~~ @j IT IT~ 6m"U G"tU IT(!5 L 8>6Yf16\J

UIT~8>IT ff,@jW G"tUIT(!56\'fIT8>@.jW UW61ITu(8 ffil61IT!D6m".

u518>UU~615)I1)WIT6m; UITff,~rflWIT G"t8>IT6\J6\fIWIT6m" ~~WITIJt61IT, IJtrfuff,lTr'r

~~WITIJt61IT 6l.I1Jt6))16\J uW61ITu(8ffil!D~' 2% ~~WITIJt61IT 2% ~lTITlJtww

~~WIT615)LIJt6\J ~6\J8>~IT6\J ~lTr'rff,8>UUL(8 UW61ITu(8~~uu(8ffi1!D~'

6JG"t6m"61rl'16\J ~~WITIJt61IT ~6\J8>~IT6\fI@?Iw, G"tUITLLIT#lww ~~WIT615)L(8

8>615)!JlT6\fI@?Iw 8>615)!JWff,ffin.lJtw~. ~6m"IT6\J ,llirfl6\J u518>tF #I!]51~6\'f~6l.I 8>615)!JLLJw.

~ ~ WIT~ L IT000 ~ U ITr'r6iu ( U IT6\fI61Sl615)6m"6\J 615)U ~ !JIT6\fI ~ L IT61IT) /IT61ITU ~

~~WITIJt@Jw ~11)0u!JuLj 8>IT!J61mf18>~W 8>6\)$~ 8>6\)615)6l.I. @~ ~~WITIJt61IT

~ITrfuffilwITffi@.jW 8>615)!JUUIT6m"IT8>@.jw @(!5$~ UITff,~rflWIT G"tffiIT6\J6\fIWITffi@.jW

UW61ITu(8 ffil!D~' @615)6l.I ~~WITIJt615)6m"U ~UIT6\)61IT!]51, lTITW~11)0ffiIT ~615)6l.I

~@j w. ~ 11)@?IW IJt rfuff, ITr'r ~ ~ WITIJt 615)6m"61SlL @j615)!D6l.IIT6m" ~ rfIff,@jW

~61IT 615)I1)LLJ615)LW615)6l.I.

~~WITIJt61IT ~615)6m" ~~6l.I615)ffi UITff,~rflWrfuffi~ff,@j /IT@!JIT6m" #I!D$~

UITff,~rflWIT G"tffiIT6\J6\fIWIT8> @(!5uu~ I1)L(8u5161IT!]51,6iu~uITr'r ffi6IT, !d,<B615)lTffi6IT,

~ !J 6\'f 61Sl0@j 615)6l.I!J 6iu G"tffi IT6\J 6\fI W ITffi@.j W ~ 6IT 6\'f ~ . ~ ~ IT6\fI6\J

1Jt6iu@61ITG"tUff,L61ITLITffi ~~WITIJt61IT ffi615)!JlT6\J8>6IT ~U~WIT 8>Uu(8 ffil61IT!D6m".

~ 11)@?IW , ~ 61fur IMITr'r, ffi IT0 .[!).I , U IT ~ @!Jrfuffi 6IT ~ U IT61IT!D6l.I0 !]5161IT

1Jt6iu@61ITG"tUff,L61ITLlTffiU uW61ITu(8ffil!D~' @~@J615)LW 61TrflWI1)IT6m"

~ ff,6ffi1 ffi !J6151IT 11) IT ff, @j W @!D61IT, IT 6\J 615)U L 615)!J @?I L 61IT Lj ~ !J ITL ~ 615)6m"

G"tlTW6\)~ff,ffitF G"tlTW6l.I~ 11)0.[!).1w G"t)!JIT@ffi6Yf1@?1WG"tlT6\J Lj!J~~@@?I(yJ6IT6\'f

31

~6\JIJt615)~(8 8>6IT (oOoUITr'rI1)IT6\J~ 615)~(8, @j~LIT!JIT tfulJt615)~(8)

U ITff,~ rflw IT G"tffiIT6\J 6\fI WITffi~w, 6iu ~ U ITr'r G"t8>IT6\J 6\fIWIT8>@.jw ~ 6IT6\'f 6m".
oOoUITr'rI1)IT6\JIJt615)~(8 (000UITr'r11)6\fI61IT) (y>IJtW u!JU615)U 8T~~W G"tlTww@.jw

U W 61ITu(8 ffil !D ~ . IT IT~ IT!J 6151IT. ~ 615) !D G"t 6l.I U U !B1615) 6\) u516\J 6l.I ITLLJ6l.I IT ffi

11)IT!Dff, ffin.1JtW ~ IT6\J 6l.IITLLJ !B1615)6\) u51@?IW G"tIT W 6\J Lj rfIW ff, ffin.1JtW ~ .
@j~L!JIT 6\J~615)~(8 11)(!5~~6l.Iff, 8>(!561Slffi6IT, G"t6\)61IT8T6IT6\'f 8>(!561Slffi6IT,

(y>tF8Tuuu51 0#1 8>(!561Slffi615)6\'f80 8T~~ffirflff,ffiU UW61ITu(8 ffil!D~' /IT~@6\fI61IT

~ ff, 615)6ro (8 , Lf L L IT Lj ~ !J ITtSI ~ WIT6\) ITff, ~ L IT61IT ~ U IT61IT !D #I6\)

6l.IITLLJ!Bl615)6\)u51@?16IT6\'f ffiIT!J61mf1ffi6IT ~ 6IT6\'f 6m". @5(8 11)0.[!).1w FI'!J~ ~ IT6\J

UIT@ff,ffiuu(8W G"tUIT(!5Lffi615)6\'f J;9]61fur@u51r'r ,lliff,ffiW G"tlTwLLJw 8>IT!J61mf1WIT8>

/IT~@6\fI61IT ~ ff,615)6ro(8 ~ 6IT6\'f ~. u516\'f@j ~ U IT61IT!D 6l.IITIT 615)6m"U

G"tUIT(!5Lffi6IT, ~u51rf1W6\J ~WITrflULjffi6IT, 11)61fur" tSl6\'fIT6iuIJtff" #lrfI<B8Tffi6IT,

@(8ff,ffilffi6IT @!J ~~ 11) IT 0 !Dff, ffi (!5 6))1 ffi 6IT 11)0.[!).1w ffi IT~I!J-615)!J~ lT~61IT

8>(!561Slffi6IT ~615)6m" ~~w 8T~~W G"tlTWW /IT~@6\fI61IT ~ff,615)6ro(8 Lj615)ffiIkJ,LIJt

8T~~W G"tlTwLLJw (yJ615)!Du516\J uW61ITu(8ffil!D~'

!;9J6IIiIT~uS]rfl /IT@irffi@)wG"tlTw6Ul6irrLD@uLf(B(antimicrobial)

@j!]51utSIL L J;9]61fur@uS]rflff,@j /IT@!JITffiU U W 61ITU (8~~ UU (8W
~6l.I@ff,ffiIT!J61mf1@j~ITu516\J ,llir'r ffi6\)~~tfu (Tube Dilution) ~6\J6\)~ (Agar

Plate Technique) ~ffir'r tSI~6\'fL (yJ615)!Du516\J~lTIT@ff,ffiuu(8ffil!D~' ~11)@?Iw

6l.I6\'fr'rtF#lu516\J @j615)!D@.j,~6\J6\)~ 6l.I6\'fr'r80#1 @61IT615)lo@j!]51ff,ffiuu(8ffil!D~'

32



IErfl6D ffi6i5)!JW8>8in.l!f-W ~!J6>JU QUIT(!5Lffi6IT IE(!5L6iIT cgB'IT8>ffiUULQi ~W

@)!:J?ITWffi61f16D QB'§ll~ ~ UU Qi&16iIT!D61IT. e (!5 @)!J51uL5ILL ~6fT 6l.j6IT6fT

cgB'IT~6i5)61IT UIT8>lJ!1rflWIT cgB'IT8>ffiUUQi&1!D~. L51!D@) @)!J51UL5ILL @6i5)L

Q6>J61f1u5l6D @)1)~8> @)!:J?ITu5l6\5l(!5)1)~ UIT8>lJ!1rflWITlE8>ffiUULL mmLffiLb !1L6IT6fT

LDJD!D8> @)!:J?ITWffie8>@) LDITJD!DUUQi&1!D~.

GI~6if1rt~

A

!;9.j6tfuT~llJ1rT !»)J6ITr'r.&-a::l

~ffiIT 6>J6fTIT mmLffi~~6D, (g6>J~ ffiIT!J6lmf1 cgB'IT8>ffiUULQi, ~~6iIT 6>J6fTIT8:1:f1

~Qi8>@)Lb ~!D6iIT ~!J51wuuQi&1!D~. @6iIT@)cgUL QB'W~L5I6iIT 6>J6fTIT8:1:f1

~(B8>ffiUULL U@)~ (inhibition zone) ~6fT 8>ffiUUL cg6>J6!fuTQiLb. 6>J!:J?8>ffiLDITffi

@)1)~ @!J B'ITW61ITU QUIT (!56IT , !1L!J51e IJi-Lb ~ 6iIT6i5)LDll..j6IT6fT 6>Jl!f-~IT61f16D

(filter paper) cgB'IT8>ffiUULcgLIT, ~6D6\J~ 1:f1g}J 1:f1g}J Q6>JJD!J51L

1:f16\516!fuTLITffi61f16DmmJD!DuuLcgLIT, ~6D6\J~ ~ffirfl6D Q6>JLLU ULQi6IT6fT

1:f1g}J U 6IT6fTr5Jffi 61f16D mm JD!Du U L L cgL IT uw6iITuQi~~u U Qi&1!D ~.

UIT8>lJ!1rflwmilll6iIT 6iucgUITITffi6IT 1:f1g}J ~6!fuTQi ~IT6ITffi61f16D cgB'IT8>ffiUULQi,?

6>JITll..j!:616i5)6\Ju5l§ll6IT6fT @6!fuT6!flITu5lIT 1E8>&1 ~6iIT 1:f1!J51~ cg,r:B!JLbffiITLLuULQi,

t516iIT !1Lu5lcg!JITl!f-(!58>@)W6iucgUITITffi6IT ffi6!flIT8>&1LUULQi 6>JITll..ju QUIT (!561f16iIT

~ 6iIT 6i5) LD ~!J51 W U U Qi &1 !D ~ . e (!5 cg6>J ~ 8> ffi IT !J 6lmf16i5) W cg B' IT~ 6i5) 61IT

@6!fuT@u5lrfl QB'§ll~~UULL ~ffiITwl!f-wLb ~6D6\J~ ~!J6>J mmLffi~~6D

QB'§ll~~ll..jLb cgB'IT~8>ffi6\JITLb. 6>J6fTIT8:1:f1u5l6D@)6i5)!D6l.j~6D6\J~ 6>J6fTIT8:1:f1

@6iIT6i5)LD@6iIT@)cgUL QB'WWUULQi ffi6lmf18>ffiUUQi&1!D~. .

. ~LL6>J6lf)6I!1IT 1 : 6iuQL6i5)Ucg6\JIT ffiIT8>ffi6iu ~rflW6n1"'L6iIT cgB'IT)1)~

l!f-6iu@6iITQU8>L6iIT6i5)L cgB'IT~8>&16iIT!D oOotJ'61ITIT6D (gffiIT 6TL5I~W6iITL

~6i5)!D : !1L~IT!J6!flITLb.
/- -,

GI~6If1rt~ a::lJD1~6IT6)~
.$6UriJ8>6\>IT6OT

B

G;6)J~8;.$rr!J6ffi)fI~L_r'r:it~
@)61D.Q)lLl& @)61D.Q)UJ

!;9Jefur ~JuSl r'r 61J6ITIT .&-a::l

8in.(B1fJ )!J~

ULLb 3-2

@)1)~8> @)!:J?ITWffi6IT@6iIT@)cgUL QB'WWUULQi UIT8>lJ!1rflWIT6>J6fTIT8:1:f1

@)!J518>ffiUUL cg6>J6!fuTQi Lb. @)!J51ut5I L L @6i5)Lcg6>J6i5)6fTffi61f16D t5I cg6fTL

6T6!fuT6lmf18>6i5)ffi ( count) ~6i5)!Du5l6D 6T&J6>J6fT6l.j!1Lu5lrflffi6ITe(!5 ~6\J@)

cg,r:B!J~~6D QffiIT6D6\JUULL61IT 6T6iITg}J ffi6!flIT8>&1LuUQi&1!D~.

cgB'IT~6i5)61IT @6!fuT@u5lrfl cgB'IT8>ffiUULL ~ffiIT mmLffiLb ~6D6\J~

~!J6>J mmu£'~~6D cg6>J~ ffiIT!J6lmf1 cgB'IT8>ffiUULQi cgB'IT~8>ffiuUQi&1!D~.

~ LD6lmf1 cg,r:B!JLb@6iIT@)cgUL (incubate) QB'W~ L5I!D@), @6!fuT@u5lrflu5l6iIT

6>J6fTIT8: 1:f1u5l6D @)6i5)!D6l.j ~ 6D 6\J ~ 6>J6fTIT8: I:f1 @6iIT6i5) LD ~ 6fT8>ffiU U L

cg6>J6!fuTQiLb. ~!J 6>J mmL ffiLb ~ 6D6\J~ ~ffiIT mmLffiLb cg6>J~ ffiIT!J6lmf1

cgB'IT8>ffiUULITLD6D ~61ITIT6D cgB'IT~6i5)61IT @6!fuT@u5lrfl cgB'IT8>ffiUULQi 1:f16\J

LD6lmf1 cg,r:B!JLb@6iIT@)cgUL QB'WWUUL cg6>J6!fuTQiLb. ~~ euL5ILQi cg,r:BIT8>@)Lb

~!J 8: B'IT6iIT!DITffi uw6iITuQiLb. cgB'IT~6i5)61IT @6!fuT@u5lrfl cgB'IT8>ffiUU LQi
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QL6iuL @6!fuT6lmf1u5lrfl QB'§ll~~UULL cg6>J~8>ffiIT!J6lmf1 @6D6\JIT~,

~!J6>J ~6D6\J~ ~ffiIT mmLffiLb euL5ILQi UITIT8>@)Lb 6151~LDITffiU

uw6iITuQi&1 !D~. ~cg ~cgUIT 6\J cg6>J~8>ffiIT!J6lmf1u5l6iIT ~Qi8> @)Lb ~!D6i5)61IT

ffiIT6!fuTu~ JD@) cgB'IT~6i5)61IT @6!fuT 6lmf1u5lrfl QB'§ll~~UULL, cg6>J~8>ffiIT!J6lmf1

QffiIT6!fuTL ~ffiIT wl!f-wLb uw6iITuQi&1!D~. @6!fuTLD QU(!58>ffi~~JD@) L51!D@)

~Qi8>@)Lb U@)~6i5)W ~!J51w L51cg6fTL !1LJDIDJcg,r:BIT8>ffiu~Qi&1!D~. QUIT~6>JITffi
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IEITLDLb
8'U/f,6\J/ffi @5!:I?lTliJ/f,orr

5 ruin 10 ruin 15 ruin

1:50 0 0 0

l!f-6iu@6iITGlU8>L61ITL
1:100 + 0 0
1:150 + +
1:200 + + +

1 : 50 0 0 0
1 : 60 + 0 0

tJ'6NIT6\J 1 : 70 + + 0
1 : 80 + + +

D@6iIT 100: 166 - - -
Lf61ITlT6\J (g/f,IT6TI5I.61furL 60



QU;-roL (]6lJ@uQUITQ561f)6iIT ffi6i5)~8'6\J ~£!51<58'ffi8in.l1}-w 8Q5 6lJl1}-~IT61f)6\J

(] 8' r'rffi ffi U U (8 £I !D§J.!}.I 6\J GU§J ~ 6iT mm L ffit..616\JGUIT~ cF16\5'16!>lITufl6\J

mm!b!Duu(8£1!D§J .!}.I6\JGU§J .!}.Iffir'r £I6OOTIDJ&61f)6\J mm!b!Duu(8£1!D§J. @~!b@)

8Q5 &ITr'r §J6i5)61TUUIT6iIT uw6iITu(8£1!D§J. 6lJITlLj,e5l6i5)GUu QUITQ5Lffi6iT

@) £!51U t.S1L L @5g;>,e5l6i5)GUuS)6\J U ITffi ~ rf1W 6\J 6iu (] U ITr'r& ~ L 6iIT (] 8' r'r$ ~
&IT£I~~ITLffi61f)6\J Q6lJ61f)uU(8~~UUL(8 LD@uLf(8 Q8'wwuu(8£16iIT!D615T.

.!}.I~6iIT t.S1!D@) ~uS)Q56iT61T 6iu(]uITr'r &6iT &6OOTffi£lLuu(8£16iIT!D615T.

Lf615TIT6\> ~a.IT6TL5I~6iITL {p6i5)!D

~GUQ&ITu@)W U~6lJGUIT&U uw6iITu(8~~uu(8w <!:p6i5)!DWIT615T@§J

(]8'IT~6i5)615Tffi @»);~.)fTuS)6\J,£r'r&GU~~6\J <!:p6i5)!DuS)6\J Q8'W6lJ§J ~@)W. Lf615TIT6\J

(]&IT6Tt.S1~W6iITL 6T6iITU§J 5 ,e5lt..61uiJ&61f)6\J @6\JGUITLD6\J 10 ,e5lt..61LITu&61f)6'D

(]8'IT ~6i5)615T IDJ6!>lIT@).IuS)rf16i5)wffi Q&IT 6\JGUffi8in.l1}-w l1}-6iu@6iITQuffiL6iITLl1}-6iIT

t..61ffi .!}.I@&LDIT615T ,£r'r&GU~~gwffi@)w, 5 ,e5lt..61LITu&61f)6\J @6\JGUITLD6\J 10

,e5lt..61LITu&61f)6\J~8'IT ~6i5)615T IDJ6!>lIT@).IuS)rf16i5)wffiQ&IT6\JGUffi 8in.l1}-wLf615TIT6\5'I6iIT

t..61& .!}.I@-:"LDIT615TD5r'r&GU~~gwffi@)w ~6iT61T 6lS1£1~w ~@)w.

Lf615TIT6\J 8uL.j(]J])ITffi@)w 8Q5 ~~Bo8'IT6iIT IDJ6iT61T (Standard)

&6i5)~8'GUIT&U uw6iITu(86lJ~IT6'D @~!b@) Lf615TIT6\J (]&IT6Tt.S1~W6!>lITL <!:p6i5)!D

6T6iITIDJ Quwr'r. @w<!:p6i5)!D D5Q5L6iIT &GUffiffiffi8in.l1}-w Lf615TIT6i5)GUU ~UIT 6iIT(]!D

IDJ6!>lIT6OOTuS) rf16i5)W 6T@r'rffi@) W ~ 6iIT6i5)LD6i5)w ffi Q ffi IT6!>lITl1}-Q5ffi@)w
l1}-6iu@6iITQuffiL6iIT(8ffi@)w QUITQ5$§Jw. (]8'IT@ffi&UUL (]6lJ6!>lITl1}-w

l1}-6iu@6iITQuffiL6iITL6i5)L Q~ITLr'r D5r'r&6i5)~ 8'6\J ~WITrf1~§J (]8'IT ~6i5)615Tffi

@»);j:?ITW&61f)6\J5ml .!}.I61T6l.j&61TIT&U1rf1~§J mm!b£!51.!}.I6lJ!b£!516\J0.5ml, 24

LD6mITI (] J]) ~ W 6lJ 61Tr'r$ ~ 8' IT6\J Q LDITQ 615T6\J GUIT 6i5)L Lf .!}.I6\J GU§J

6iuQL6i5)U(]GUIT&ITffi&6iu ~rf1w6iu (]8'r'rffi&uu(8£1!D§J. .!}.I§J~UITGU(]6lJ

oOoLf 615TIT6i5) GU Q ~ ITL r'r D5 r'r ffi & 6i5) ~ 8' 6'D ~ WIT rf1 ~ §J, .!}.I (] ~ .!}.I61T 6l.j

8'IT6\JQLD ITQ615T6\J GUIT 6i5)LLf .!}.I6\JGU§J 6iuQL6i5) U (] GUIT& ITffi& 6iu ~rf1w6iu

~8'r'r ffi& (]6lJ6!>lIT(8w.

@~6!>lIT(8 Q8'L ~8'IT~6i5)615Tffi @»);j:?ITW&~W .!}.I~IT6lJ§J l1}-6iu

@6iITQUffiL6iIT(8L6iIT, (]8'IT ~6i5)615T IDJ6!>lIT@).IuS)rf1&6iT ~6iT61T6i5)6lJ, LD!bIDJW

Lf 615TITgwL6iIT (]8'IT ~6i5)615T IDJ6!>lIT6OOTuS)rf1~6iT61T6i5)6lJ, 20°C @5LIT615T ,£r'r ~

Q~ITLl1}-uS)6'D Lf615TIT6'D, l1}-6iu @6iITQUffiL6iITL ~6iT61T @»);j:?ITW&61f)6\5'IQ5$§J,

mmcF1uS)6iIT (y>GUw 5, 10, LD!bIDJW 15 ,e5lt..61L @6i5)L Q6lJ61f)uS)6'D, uITffi~rf1wIT

D5ffi&UULL 6lJ61Tr'r mmL&W ~6iT61T (]6lJIDJ @»);j:?ITW&61f)6\J Q8'gw~~UL(8,

@6iIT@)QUL Q8'WWUUL(8 6lJ61Tr'rBocF1(]J])ITffi&UUL (]6lJ6!>lIT(8w. 5 ,e5lt..61LW

6i5)6lJffi&uu(8 £I6iIT!D6iIT. @6\JGUITLD6\J 10 ,e5lt..61L~@6\J, 6T$~ ,£r'r ffi&GU6i5)6lJ

6lS1£1~ ~@6\J (] 8'IT~6i5)615T IDJ6!>lIT@).IuS)rf1 Q&IT 6\JGUUUL(86iT61T(]~IT .!}.I6i5)~,

6T$~ D5r'rffi &GU6i5)6lJ 6lS1£1~~@6\J 10 ,e5lt..61L~@6\J oOoLf615TIT6\JQ&IT6\J£I!D(]~IT

.!}.I6i5)~ffi Q&IT 6!>lIT(8 6lJ@)ffi& (]6lJ6!>lIT(8w. .!}.I6U6lJIT!D £I6i5)Lffi@)w 6lS16i5)L 1

6T 6iIT!DIT6\J .!}.I$ ~ l1}-6iu@6iITQuffiL6iITL Lf 615TITgw ffi@) 8' LDW 6T6iITu§J

QUITQ561TIT@)W. .!}.ILL6lJ6i5)6OOT 16\J ~~IT~6OOTW Q&IT(8ffi&UUL(86iT61T§J.

@$~ (]8'IT ~6i5)615TWIT615T§J (] 8' IT@ffi&uu(8w l1}-6iu@6iITQuffiL6iITL

Q8'w<!:p6i5)!DuS)6\J 6T6U6lJITIDJ uw6iITu(8w 6T6iIT@JW J])wu~~ffi& ~&6lJ6i5)GUffi

Q&IT(8ffi£l!D§J.

JB16m61JTGillEfu Qa;rr 6IT61T ~6lJ61IirrIJj-W6m6lJ :

1 @61DLCD\6lJ61fl ep6\JLi:> ~WJD6i.J u!J6lj6lJ61D~ (g!JIJj-(gW6l!j>6OT 6T6OTffiI~JDrTLi:>.

2. 150-3900 A.,ji).j61D6\JJi\6TT<.!:f>6IT6TTa;~IT&6IT ~6i.JL!JrT 61D6lJ6\JL ffi~IT6lT6-ffi

6T6UTU.J(BLi:>.

3. &rTLDrT LDWWLi:> X-&~IT&6TTrT6i.J ~W61D6OTI'f:1r§J &~IT6lT6-ffi ~615iITLrTffilJD~.

4. ffiI(5u51 CD\&rT6i.J6I516l5l6TTIi;~&6IT 2600-2700 A.,ji).j61D6\J Ji\6TTLi:> CD\&rT615iITL UV
ffi~IT ffi61D6TT CD\6lJ61fluu(B !1;~ffil6OT JD6OT.

5. @5rf1w ffi~IT6lT6-ffi UV ffi~ITffi61D6TTU CD\uw,!!51(5)t!1)rT§1JLi:> .,ji).j61D6lJ

CD\u(5Li:>urr~ 6lJrTIl.1LD615iITL6\J!1;!1)IT6i.J6lJlJj-ffiLLUU(BLi:>.

6. ~6OTIJj-CD\8'ulJj-li; ffirT!J6!51!fIffi6IT ~!1)rT6i.J LDWWLi:> ffirTWr§Jffi61fl6i.J

uw6OTu(B!1;!1)uu(Bffil6OTJD6OT.

7. ~u51Q"WJD CD\UrT(5Lffi61fl6i.J ~,rr;rTwli;ffiI(5u51ffi61fl6OT 6lJ6TTITffil6OTJD6lJ61Dffiffi6m6JT1i;

CD\ffiIT6i.J6lJ!1)W~ lIj-6"iu@6OTCD\uIi;L6OT(Bffi6IT uW6OTu(Bffil6OTJD6OT.

8. (g§5rT8'U 6I516"iuLIT ~6OTlIj-CD\8'ulIj-li; ffiIT!J6!51!fIWITffi Lf6OTrT61D6\J <.!:f>!1)6OT<.!:f>!1)6\JrTffiU

UW6OTU(B!1;~6OTITIT.

9. ~6i.Jffi~rT6i.J LJ~!JrTLiJ!>61D6OT.,ji).j!1)6OT@WW61D&WrT6OT !1)6OT61DLDu51tMl6OTW

LDITWJDIi; 8in.lIj-w~. (gLD§1JLi:>CD\ffiIT<.!£>U61DUffi61D!Jli;ffili; 8in.lIj-w~.

10. UC56lJrT6OT ~(g6\JIT&r§Jffi61fl6OT (6T61DL .,ji).j~&LDrT6OT) u51ffi6-I'f:1,!!51W.,ji).j6TT6l5l6OT

UrT1i;iJ!>rf1wrT6T~IT 1i;~Li:> CD\8'w6i.JUrT(B ~6I51(gffirT61DL6OTrTu511i; CD\8'w6i.JUrT(B

6T6OTLLJCBLi:>.

11. ffirTUUIT 8'6i.J~UL(B k!,~61D8' CD\ffirT6i.J6I51,UITIi;iJ!>rf1wrTCD\ffirT6i.J6I51LDWWLi:>

~6i.JffirT CD\ffirT6i.J6I51WrTffiuW6OTu(BffilJD~.

12. Ji\IT ffi!1;~ffirf1Ut5I6i.J, ~~6TTrTrf16OT lIj-6"iu@6OTCD\uIi;L6OTLrT&U uW6OTu(BffilJD~.

13. .,ji).j61D6OT!1;~ 6lJ61DffiWIT6OT UrTli;iJ!>rf1WrTffiC5Ii;~Li:>, 6"iu~UrTITffiC5Ii;~Li:> 6T~!JrTffi

.,ji).j(gwmq..6OT CD\8'w6i.Ju(BffilJD~.

14. ~6lJrTITLI'r6OTrf1 .,ji).jLi:>(gLDrTtMlWLi:>ffirT!J ~ULJffi6IT (gUIT6OTJD urTli;iJ!>rf1wrT

6T~ITULJ ~8'ITLDr§Jffi61D6TT lIj-LrrCD\§56OTL CD\UWW6YT6TT§J.

15. oOoUrTrrLD6I516OTLJ~irTLiJ!>6OT !1)6OT61DLD61DWlDITWWffilJD~. ~6l5l ,@61D6\Ju516i.J

CD\8'w6i.Ju(BffilJD~.

16. 6T!1;~6I516OT ~1i;61D6!1.J(B 6lJIT8'61D6OTU CD\UIT(5Lffi61D6TT LJ6mffi\tJ,LlIj- ffi!1;!1)Li:>

CD\8'ww6ljLi:>, ~u51rf1w6i.J !1)WrTrf1ut5I§1JLi:> uW6OTu(Bffil6OTJD~.

17. CD\LDIT~rf11i; ~1i;61D6T1J(B &61D!J8'6i.Jffi6IT ~(g6\JrTffiU UQ"ULJffi61D6TT lIj-6"iu@6OTQuIi;L

CD\8'WW UW6OTU(B6lJ~6i.J61D6\J.

18. Lf6OTrT6i.J ~ffirT6Tt5I~W615iITL <.!:f>61DJDLf6OTrT§1JL6OT eut5IL(B G:,rr;rTli;ffiI

urTli;iJ!>rf1wrT 6T~ITULJ (g8'ITLDr§Jffi61D6TTLD~uLf(B CD\8'WW leJw6OTu(BffilJD~.
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!I>6!5)LQuW£1!D~'
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~6Yr6TT6!5)6)J. 8'i!;~uQUITQ5Lffi6Yr .J}.J6U6\)~ ~6mIT6\.juQUITQ5Lffi6rf)61ITIT6U
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51 Q5 ~ 6\) G:6)J@ 6))l6!5)61ITffi6!5)6TTi3' 8' ITIT!I>~ ~ u51IT ~ 6Yr6TT6!5)6)J ~ tb
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~6!5)~ LDITJD!Dtb (Catabolism) 6T6iITWtb @Q5 LDITJD!DrTuffi6!5)6TTli,QffiIT6OiITL~

6)J6TTIT~6!5)~ LDITJD!Dtb.
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~8>6I~61IT!DJD ,lli16ID6\)

£16!5)6TTli,ffiIT6\5)~Giu
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Q!I>IT@i!;~6U

-1 Q!I>IT @i!;~6U
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Q 8' 6U ffi6rf) 6iIT ~ JDU i!;@ @Wli,ffitb, @61ITuQUQ5li,ffi tb ~£1 w,

Q 8' 6U ffi6rf) 6iIT Q 8' W 6UU ITCBffi ~ li, @) i!; G:~ 6!5)6)JW IT61IT QUIT Q5 L ffi 6!5)6TT

6)J!:J2rTu@)£16iIT!D~6mIT6\.j ~6!5)~li,ffiuuCB6)JJD@). ~6!5)~ LDITJD!Dtb6T6iITW QUWIT.

@~ 51Q5 ~JD!D6U ~JDui!;@ Q8'wlLjtb (p6!5)!D ~@)tb. @ft>~ ~6!5)~6\.jffi6Yf16iIT

~6\)tb G:~IT6iITW£16iIT!D ~JD!D6!5)6\)uuw6iITuCBi!;@ Q8'6Uffi6!5)6TT li, ffiLCB~6U

LDJDWtb 6)J6TTITi3'~ffi6!5)6TTli, QffiIT6OiITL~ 6)J6TTIT LDITJD!Dtb 6T61ITuuCBtb.

~6!5)~LDITJD!D(ptb 6)J6TTIT LDITJD!D(ptb Q~ITLITft>~tb 51(g!J" G:!I>!J"i!;@§!Jtb
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Q ~ ITL ITi3'~ WITffi 6\.jtb !Bl6!5)6\) W ITffi 6\.jtb (g ~ 6!5)6)JW IT61IT QUIT Q5 6!5)6TTlLjtb

~!D!D6!5)6\)lLjtb .J}.J6rf)li,£1m!D(guIT~, L516iIT61IT~ !Bl6!5)6\)WITffi ~~ft>~ .J}.J6\.J6\)~

uw6iITuCBi!;~UULL Q8'6Uffi6rf)6iIT Bin.Wffi6!5)6TT tBli,£16))lLCB, Y@W6)JJD6!5)!Di!;

G:~ITJDW6))lli,£1!D~.

@!Duy 516iITw~lT6iIT 6)J6TTIT~6!5)~ LDITJDJDi!;6ID~ !Blwi!;~ (Pl!tlLjtb.

@Q5uL51 Wtb, QUQ5tbUIT6\)IT61IT 51Q5 Q8'6U ~u51rf1ffi6Yf16iIT 6)J6TTIT~6!5)~

LDITJD!Dtb8'i!;~uQUITQ56Yr @)6!5)!D6)JITffili, £16!5)Li!;~6U, ~6!5)!D!Bl6!5)6\), 6)JITCB~6U,

@!J" 8'1T W61ITU Qu ITQ5L ffi 6TT1T6\.J @6OiIT ~ u51ITffi 6rf) 6iIT G:6)J 6!5)6\) !Bl wi!; ~ tb

LDJDWtb Q8'w§!J!DIT ( dormant) Giu(gUITITffi6Yr (guIT6iIT!D (§)i>!Bl6!5)6\)ffi6Yf16U

U6\) ~6OiITCBffi~li,@) 6Tft>~ uIT@uyu516iITpSl !BlWi!;~uuCB£1!D~'
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@)~G:ffiIT6iu-6-uITGiuG:UL ~Q56)JIT£1!D~' @~ U!J"li,G:LITGiu 6-UIT6iu(gUL
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u!J"li,(gLIT6iu 1,6 -6!5)LUIT6iu(gUL L516TT6\.jULCB 2-3 ffilTITu6iIT (g8'ITLDrTuffi6TTlT61IT

6!5)L!illDl!t!JITli,6f61 .J}.J~(gLIT6iIT UIT6iu(gUL, £16rf)8'!J1T6Ul!t6!5)!illDCB 3-UTT6iu(gUL
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6!5)U~6))lli, .J}.Ju516\)LDTT1:oLDTTW£1!D~' @ft>~ (p6!5)!DuS16U, £16rf)8'!JTT6U l!t6!5)!illDCB-

3-UTT6iuG:ULl!t6iIT 51&JQ6)JTTw ~6\)li,Bin.Wtb ~li,6f61~(g61ITJD!DLD6IDLlLjtb G:UTT~

2 .J}.Jl!t(g61ITTT~6iIT 6IDLUIT6iu(gUL (ADP) ~6\)li,Bin.Wffi6Yr .J}.Jl!tG:61ITTT~6iIT

l!t6!5)!J"uTT6iu(gUL (ATP) ~6\)li, Bin.Wffi6TTTT8':0 LDTTW£16iIT!D61IT.

51Q5 ~6\)li,Bin.W @)~ (gffiTT~6\5)Q5!I> ~ ( 6 ffiITITu6iIT) @!J"6OiITCB

£16Yf18'!JTT6ULi}-6!5)!illDCB - 3-UTT6iu(gULCBffi6Yr(2 X 3 ffiTTITU6iIT) ~Q56)JIT6)J~TT6U,

~li,6f61~G:61ITJD!DLD6!5)Lft>~4 ATP ~6\)li,Bin.Wffi6rf)6U 2 ~6\)li,Bin.Wffi6Yr
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6\)rr 8;L!j-8; ~u516\)

~
I

Urr8;~rf)UJrr (cg~rr~~rr

~u516\)w Q--II'r~6OT(gL~W) > 6\)rr8;L!j-8; ~u516\)w ~L(BW
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8'16!5)~6l.jIDJw @$~ (p6!5) !DWl6\>, ~6!5iIT@DJWlrf1a;~ ffi@) a:ffi~ ~~a;w

ffil6!5)LUU~6\>6!5)6\)QUJm !DIT~W, ,!:51\H,ffiOO(gUJIT6!5)LL ~UJITrf1ffia;~ (g~6!5)6l.fUJIT6IIT

6!5)!J"(gUITGiu oOoUITGiu(gULa;6iT (gUITm!D QUm(gLITGiu oOoUITGiu(gULa;~W

LD!bIDJW ~ !bU~~ Qa:UJ~ffi@)~ (g ~6!5)6l.fUJIT6IIT @)6!5)!Dffi@)w a:ffi~lLIw
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(Eucaryotas) a;IT61HITuuCB6l.f~6'u6!5)6\). @IDJ~Wl6'u ffil6!5)Lffi@)w 6!5)u~6tl1ffi
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6)!buCBffilm!D e~ .Jt!,!b!D6'u~6Yflffi@)w 6tl16!5)6IIT.Jt!,@)w. QJ]5IT~~~6'u
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~L616\)ffiJa;6iT 6!5)u~6tl1ffi ~L616\)W (g~ITm!DITLD6'u ~~6!5)L6'u CoA LDIT!b!D
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6T6nT &@)!!51&ffitw{gJDITLb. Q!iSIT';-IT8:cFIwlT6nT 6JS)6l>J6nTen6iT Q8'w6Uu(BLb(gulT {9.1

eQ5 Q8'W6\)IT6U Q6Ll6Yf1uU(B~!iSUULL ~!bJD6U ID!bQJDITQ5 6JS)6l>J6nT6l>JW~

{9.IT6IDIT(B6LI!iS!b@)(g!iS6l>J6LlUUL(B uwwu(B~!iSuu(BffitJD{9.I. ~uS1rfl6nTlilen6iT ~uS1IT

6LlIT!:fI ~!bJD6U Q6Ll6Yf1uu(B~{9.ILb 6JS)6l>J6nTen{5Lb, ~!bJD6U (g!iS6l>J6Lluu(BLb

6JS)6l>J6nTen@:!)Lb Q!iS1TLIT8: cFIWITen eW W (g8' IT!I>{9.1 6Ll1TW & 6l>Jen Q !iSITL[T

!I>6l>JLQUWffitWJD6nT. @6iJ6JS)6l>J6nTen6Yf16U eQ5 QUIT{9.I6Ll1T6nT6JS)6l>J6nT yrfltyLb

QUITQ56iT' ~!bJD6U Q8'!!51!I>!iS ~6U6\){9.I ~!bJD6U IDIT!bWLb Bin.L(BU QUITQ56iT

(energy rich or energy transfer) 6T6nTUU(BffitJD{9.I.

Q6Ll6Yf16L1Q5ffilwJD{9.I. ~!I>!iS ~Go' ~!bJD6U ~cFIL6l>JL6U UIT6fu(gULIi}6U -10

Kcal mol-! ~en6LJLb 1,3, 6l>JLUIT6fu(gUlTffil6Yf18'rfl&~u5l6\)~~6U -11.8 Kcal
mol-! ~en6LJLb ID!bWLbUIT6fu(gUITR'6nTIT6U6l>JU~6JS)&~u5l6\)~~6U -14.8
Kcal mol-! ~en6LJLb ~6iT6rr{9.l. UIT6fu(gUL QenlT6IDIT(B6iT6rr

Bin.L(BUQUITQ5Len6iT ~!bJD6U u5l@) Bin.L(BUQUITQ5Len6rrlTen ~6l>J1D6Ll6l>J!iS&

en6LI6!5f1&en6LJLb. ~1i}(g6nTlTcFlw L6l>J[T oOoUIT6fuooo(gUL(BLW (ATP)

ft,IT&Bin.Wen6iT (g8'Q5Lb (gUIT{9.I ~!bJD6l>J6\) Q6Ll6Yf1(gw!b!!51 ~1i}(g6nTlTcFlw

6l>JL oOoUIT6fuoOo(gULLlTen (ADP) IDITWLb. @{9.I6LJLb ~WIT ~!bJD6U IDIT!bWLb

Bin.L(BU QUITQ56rr1T !iS6\)IT6U @{9.I ~1i}(g6nT1TcFIw (g1D1T(g6nT1T oOoUIT6fuoOo(gUL6l>JL

~6IDITLIT&@)ffilJD{9.I (AMP).

ILWIT ~!b!D6Uooourr6iu oOo(gu":"(Ba:.6Yr

~~ en ~6rr 6LJ !iS6!5f1 ~!b JD6l>J6\) ew!!516\51Q5!I>{9.I 1D!bJD6LI!b!!51!b@)

IDIT!bJD~ !is@)!I>!iS Bin.L(BU QUITQ5Len6iT, ~WIT ~!bJD6U IDIT!bWLb Bin.L(BU

QUITQ5Len6iT 6T6nTuu(BLb. @{9.I (gUlTwJD Bin.L(BLb QUITQ5Len6iT Q8'6Uen6Yf16U

U6\)6Ll6l>Jenen6iT ~6iT6rr6nT. eQ5 c!:p6\)&Bin.W Q!I>IT~WIT6U ~6l>JL&enuu(BLb

(gUIT{9.1,~!bJD6U <D16L16Yf1uu(BffitJD{9.I.6T6\51U QUIT !!51uS16U6T6\516l>JWUL5I1i}&@)Lb

Q8'W6l>J6\) 6T~IT&@)Lb ffiQ56iT enLbL51uS16U ~~en ~6rr6LJ ~!bJD6U @Q5&@)Lb,

@6iJ6LlITW !iSWITIT,lli16l>J6\)uS16U @Q5&enLb QUIT!!51 ~WIT ~!bJD6U IDIT!bWLb

c!:p6\)&Bin.W&@) euulT 6nT{9.1. 6T 6\51uL5I1i}&@)Lb (gUIT{9.1 ~6IDITLIT @)Lb

@LWLb ,lli16l>J6\) c!:p6\)&Bin.W ~6l>JL!I>{9.I ~!bJD6l>J6\)Q6Ll6Yf1uS1(BLb ,lli16l>J6\)&@)

eUUIT6nT {9.1.

~1i}(g6nT1T cFIw L6l>J[ToooUIT6fuooo(gULIi}W ~LIT6LJ, ~1i}(g6nTlTcFlw

6l>JLoooUIT6fuooo(gUL, QID&61ITcFlwLb ~WITWen6iT ~ffilw6LI!b6l>JJDu QUITW~{9.I

~6l>JLWIT !is (p~6l>JIDWIT 6nT Q8'6U6\516U ~Ii} (g6nT1TcFIw L6l>J[TU 1T6fu(gUL

ft,IT&Bin.Wen{5LW (g8'Q5Lb (gUIT{9.I Q6Ll6Yf1wlT@)Lb !iS6!5f1 ~!bJD6U 72.5 Kcal

&@) ~Q5enlT6l>JIDuS16U @Q5&@)Lb.

~Ii} (g6nT1T6l>J8'W L6l>J[TUIT6fu(gUL(Ben6iT Q8'6U6\516U ~6iT6rr (p&ffilw

~!bJD6U u5l@) u@)~wlT@)Lb. @!I>!iS "~!iJJD6U u61JOTLb" ~!bJD6U Q6Ll6Yf1uu(BLb

ID!b WLb (g!iS6l>J6LlU U (BLb (g 6LI~ W6U IDIT!b JDIiI en{5& ffil6l>JL(g W ~!b JD6U

UrfllDlT!b)DID6l>JLW ~!iS6LJffilwJD{9.I. @w@JLb (g6LIW U6\) ~!iJJD6U u5l@)

Bin.L(BU QUIT Q5Len6iT Q8'6Uen6Yf16U enlT61JOTuu(Bffilw JD6nT. ~Ii} (g6nT1T6l>J8'W,

@)6LlIT(g6nTIT6l>J8'W, LLJrflli}w 1D!bWLb 6l>J8'LIi}Ii}W L6l>J[TUIT6fu(gUL(Ben6Yf1W

eQ5 c!:p6\)& Bin.!!516!5f1wW -7.3 ~Go' Kcal mol-! ~!b)D6\)

~&6n5len[T 61JOTLb, @)6l>J JD~!iS6U (0 /R) 6JS)6l>J6nT en6Yf1w {gUIT {9.1 ~!b JD6U

Q6Ll6Yf1uu(Bffil)D{9.I. 6T6\)&[TITW @!:fIuy ~&6n5I(gu;l!j>w 6TwWLb @!isw

6T ~IT 8: Q8'W6U @)6l>JJD~!iS6U 6TW WLb Bin.JD6\)ITLb. @)6l>JJD~!iS6U 6TwU{9.I

6T6\)&L[TITW 6J"!iJy ~@)Lb. ~&6n5l6l>JLcFlliI enlT[T6"<51IT1en6iT(~&(;n)lL6IDITL)

6T 6\) & L [TITW en 6l>J 6rr ~ !!51 c5 cFI @)6l>J JD ffil JD {9.1. ~ 6nT IT 6U @)6l>J JD &@)Lb

enlT[T6"<51IT1en6iT(rflL&LW 6fu) 6T6\)&L[T1TW en6l>J6rr ~6Yf1~{9.1 ~& 6n5Ien[T61JOTLb

~6l>JLc€JW)D6nT. eQ5 ~&6n5lL6IDITL(BLb eQ5 rflL&LL6IDIT(BLb e(g[T ,lli1enW6JS)6U

R' (Bu (BLb. e lI:5 6l>J~ Ii}[T§5W ~@!).J 6JS)6U e Q5 y(g[T1TLL IT@JLb e Q5

6T 6\) & L [TIT@J Lb ~ 6iT6rr 6nT. 6l>J~ Ii}[T§5 W Q 6Ll6Yf1(g W !b W 6LI{9.1Lb e Q5

~&6n5len[T61JOT Q8'w(g6\) ~@)Lb. 6J"Q6nT6]jA6U @!I>,lli1enW6JS)6U eQ5 6T6\)&[TITW

@!:fIuy 6J"!bu(Bffil)D{9.I. ~en(g6LI ~&6n5I en[T61JOTLb@)6l>JJD~!iS6U Q8'W6Uen6iT

~ 6l>J 6nT ~ {9.1Lb 6l>J~ Ii} [T§5 W en 6l>J6rr Q 6Ll6Yf1(g W !bW Lb Ii} 6l>J ~ Ii} (g [TIT

Q§5(g6nT~W en6rrIT@)Lb.

47 48

ATP + HP 7 ADP+ HlO4, AGO'= -7.3 Kcalmol-!

ADP+ H 0 7 AMP+H PO, A GO' = -7.3 Kcal mol'!
2 3 4

AMP+HO 7 Adenosine + H PO , A GO' = -2.0 Kcal mol-l
2 3 4



FeH+ + e- ~ FeH

QUITrflffi ,J}.!w61ITl 6T 6\)ffiL!)IT 6!IT QUIT!)6iu ,J}.!w61ITl

~ffi611S16(5)L1'flriJ &IT!)61mfI @)6(5)!!)ffi@)tb &IT!)61mfI m.m 1

2H+ 2e- ~ 2H

6(5)~L!)§l6!IT 6T 6\)ffi L!)IT 6!IT 6(5)~l1\-!)§l6!IT ,J}.!@ .m..2

FeH ~ Fe+H + e-

Quir!)6iu ,J}.!w61ITl QUITrflffi ,J}.!w61ITl + 6T6\)ffiL!)IT6!IT 3

(g lD(g 6\) Bin.!!)U U L L @!)61:I'm-CB ,eB1&);j;?6l.j& 6Yf16U QUIT rfIffi ,J}.!w 61ITI,

6(5)~l1\-!)§l6!IT ,J}.!w61ITl ~ffi611S1&!)61mT &IT!)61mfI&6Yr 6T6iIT(g6tl 6T6\)ffiL!)IT 6(5)6iIT

6)!b IDJ (§6(5) !!)ffil6!IT!!)6iIT. ep6!IT !!)IT6tI\'9.! ,eB1&);j;?6U]6U, QUIT!)6iu ,J}.!w61ITl e<!5

@)6(5)!!)ffi@)tb &IT!)61mfI. 6T6iIT(g6tl ,J}.!\'9.!6T6\)ffiL!)IT6(5)6iIT Q6tl6Yf1(gw!bJJ51 oOoQuITrflffi

,J}.!w61ITlWIT& ~ffi6f61&!)61mTlDIT ffil!!)\'9.!. (glD!b&61:I'm-L ,eB1&);j;?6l.j&6Yr e6i.JQ6tlIT <!5

~ffi611S1&!)61mT 6U]6(5)6iITu516!IT6T~IT6U]6(5)6iIT @)6(5)!!)~6U 6T6iIT6l.jtb, e6i.JQ6tlIT<!5

@)6(5) !!) ~~ 6U 6U]6(5) 6iIT u516!IT 6T ~ IT6U]6(5) 6iIT ~ ffi 6f61& !)61mTtb 6T 6!ITIDJtb

e6i.JQ6tlIT<!5 6U]6(5)6iITu516U e<!5 (g§lITl1\- (g6tl~U QUIT<!5L~6Yr @6(5)61mT!:B\'9.!

Q B' w 6U U CB6tl6(5) ~ ( @)6(5)!!)!:B~ ~ffi 6f61&!)61mT lD6(5)L!:B ~ QUIT <!5L & 6Yr)

,J}.!!!51W6\)ITtb.(~.tb.) Qurflrflffi ,J}.!w61ITI,QUIT!)6Tu ,J}.!w61ITl@LtbQuIDJffil6!IT!!)6iIT.

@~~6(5)&W (g§lITl1\-ffi@) ~ffi6f61(gL~6!IT rflLffi~6!IT 1'fl6TuLtb 6T6!ITIDJ QUWIT

(O/R). e<!5 O/R 1'fl6TuLtb A 6T6!IT@)JLDe<!5 6tl6(5)& B u51u61<!5!:B\'9.!

6T6\)ffiL!)IT6(5)6iITU Qu!bIDJ (B) 6(5)W ~ffi6f61&!)61mTlD6(5)LW8: QB'wffil!!)\'9.!.

6T 6\) ffi L!) IT6(5) 6iIT ~ JJ51e 8Ttb ~ !!)6!IT ~ffi 6f61(g L ~ 6!IT-rfl L ffi~6!IT ~!!)6!IT

,J}.!6U6\)\'9.! OIR 1'fl6TuL~~6!IT 6T6\)ffiL(g!)IT(glDITl1\-6i.J oOo(guITir6iu (P) 6T6!ITIDJLD

,J}.!6(5)!:f>ffi&uuCBffil!!)\'9.!. P u516!ITB'IT!)~~6!IT ep6\)tb (g6tlIT6ULl1\-6U

,J}.!6ITffi&uuCBffil!!)\'9.!' @~!b@) ,eB16(5)6\)WIT6iIT~!:f>6\516U e-6tl);!?riJffilLYtb ,J}.!~6!IT

(gB'ITuL51LYtb(conjugate) 1.oM 61frflw~~6U 25°C lD!bIDJtb pH 7 ~&6l.jtb

@(5~~6U (pffiffilwtb. EO (g):!)ITu516!IT6iITIT&@<!5ffi@)tb(guIT\'9.!, ,J}.!~6!IT

1'fl6TuL~~6!IT ~ffi6f61&!)61mT ~!!)6!IT ,J}.!~&rflffiffil!!)\'9.!-e<!5 O/R 1'fl6iuLtb

~ffi6f61&!)61mTtb QB'wLYtb(gUIT\'9.!, lD!bQ!DIT<!5 ~!b!D6U Q6tl6Yf1wITffil!D\'9.!.

(g6tlIT6ULCBffi&6Yf16U ,J}.!~& (g6tlIDJuITCB @<!5!:B~IT6U, ATP w
~<!56t1ITffi@)6tI~!b@)u (gUIT\'9.!lDIT6iIT~61ITI ~!b!D6U Q6tl6Yf1uuCB~\'9.!ffil!D OIR

1'fl6TuLtb&6Yr ~u51IT QB'6U&6Yf16U ~6Yr6IT6iIT.

a..
!;;;:..
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~ LUl6Y'r 1 : O/R 6!6iuLlD (Br6lJIT 8'- 8'-rfu.$1615'1uS1s\>) ~61furLIT 8::.@)£16iIT!D6!IT. &6Yf1a:cg8'IT8::.6ID0$ UIT8::.U!!rflWIT8::.o$6Yf16\.>, UIT8::.U!!rflcgWIT

@)cg6YTITcgtJIToooLS16\.>eo 6lJ)9rfu£1 WITo$6!.jib 6)!bLS1 WITo$6!.jib Gl8'W6\.>UCB £1!D~.

~IT 6lJtJrfuo$6Yf16iITw!b Wib \H,cgo$rflcgWL ~6\.>o$IT 8::.o$6IT, ycgtJITcgo$rflcgWL 8'wcg6!ITIT

(Bluegreen algae) UIT 8::.U!!rflWIT8::.o$6Yf16iIT &6Yf1a:cg8'IT 8::.6IDo$llS16\.>, tBIT <'!:p~6iIT6IDW

6T6I.J8::.LtJIT6iIT 6lJ)9rfuffilwITo$6!.jib, NAD P+ @W~ 6)!bLS1WITo$6!.jib ~6IT6YT6!IT.

Gl6lJ6i.Jcg6lJW 615'16ID6!ITo$6Yf16\.> 6T6I.J8::.LtJIT6iIT ~LLib, '6T6I.J8::.LtJIT6iIT o$L~~ib

8' rfuffil6UI ' 6T 6iITW ~ 6ID)9 8::.0$U U CBffil!D~. ~8::. 6Y'6l~ 8' ~ 6iIT-rfl L 8::.~ 6iIT

615'16ID6!ITo$6IT GI~ITLIT$~ !I>6IDLGlU!D 6T6I.J8::.LtJIT6iIT~ITrfu£1o$~ib, 6T6I.J8::.LtJIT6iIT

6) !b!]51a:Gl8' 6\.>gw ib GI!I>IT~o$~ ib ~ 6ID661ITGl8' W£16iIT!D6!IT. 6T6I.J8::.L tJIT6iIT

o$L~~ib 8'rfu£16U1llS16\.> e. ~LL~~6\.>Gl6lJ6Yf1WIT ffil6iIT!D~tmfI 8'8::.~ ATP

@6\.> cg8'u518::.o$UuCBffil!D~. @~ '.~8::.6Y'6lcgL1q.6i.J' UIT6iucguITrflcg6I.J~6iIT 6T6iITW

~6ID)98::.o$UUCB £1!D~. IfT6lJIT8' 8'rfu£16U1 6T6iITu~ &(!5 6T6I.J8::.LtJIT6iIT o$L~~ib

8' rfuffil6UI ~ @)ib. @~ 6\.> &(!5 cg§lITI1J- e. ~ €fu 6I.J~ ~ 8::.6Y'6l0$ tJ 661IT ib

Gl8'WWUULL GluIT(56Yf16U1(!5$~ £16IDL~~ 6ID~LtJ§l6iIT ~WDJ8::.o$6IT

Glo$IT61furCB6IT6YT6T6I.J8::.LtJIT6iIT @6ID661IT$~, ~8::.6Y'6l§l6iIT (56ID!D8::.o$UULCBtBIT

~61furLIT£1!D~. 0

@rfu@) 6T6I.J8::.LtJIT6iIT ~LL~~IT€fu ~!b!D6\.> Gl6lJ6Yf1uuLCB ATP WITo$

cg8'u518::.o$UuCB£1!D~. utJIT6iu~I1J-8::. GI~IT @)~ w!bWib cgo$IT6T6iIT6ID6f\)ib Glu!b!D

GI!I>IT~o$6IT IfT6lJIT8' 8'rfuffil6UI6IDW ~ (56lJIT 8::.@)£16iIT!D6!IT. &6i.JGl6lJIT 6iITWib

&(5 O/R ~6iuLWITo$ @(!5$~ ~8::.6Y6Io$tJ661ITib w!b!Dib @)6ID!D$~6IT6YT

U(5~o$6ID6YT 8::. Glo$ IT61furCB6IT6YT~. ~6ID 6lJ $1cgo$ITI1J-6!IT6IDWCB ~11J-6ID6!IT6iIT

6ID L $1 \H,8::.6Yf1cg WIT 6ID L CB . (N AD) $1cg0$ ITI1J-6!IT 6ID W G ~ I1J-6ID 6!IT 6iIT 6ID L

$1llj 8::.6Yf1cgW IT6IDL CB U IT6iu cgU L (N AD P), 000LS1cg6YT615'16iIT ~ I1J-6ID6!IT6iIT

6IDL$1llj8::.6YflcgWIT6IDLCB (FAD), oOoLS1cg6YT615'I6iITcgWITcg6!ITIT$1llj8::.6Yf1~wIT6IDLCB

(FMN), cgo$IT6T6iIT6ID8'ib Q (lljLS18::.llj6!ITIT6iIT) w!bWib 6ID8'LcgLIT@)cgtJITibo$6IT

6T6iITU6!IT ~(5ib.

&(!5ep6I.J8::.Bin.W NADH2 ~8::.6Y'6lo$tJ661ITib ~6IDLlljibcguIT~ ep6iITW

A TP ep 6\) 8::.Bin.W 0$6IT ~ (!56lJIT£16iIT!D6!IT. ~ w gwib & 6Yf1a:~ 8'IT8::.6ID0$llS1€fu

~!b!Dgwib ~!bu~~ Gl8'wwuuCBffil!D~. tB6IDtJ (56ID!DuUIT6!ITITo$6!.jib &6Yfl6IDW

~!b!D6\.> ~~ITtJWIT o$6!.jib uw6iITuCB ~~8::.Glo$IT 61furCB, &6Yf1a:cg8'IT8::.6IDo$llS16iIT

ep 6I.Jib ~ 661IT6!.j ~ WITrfI8::.ffil6iIT!D ~ IT6lJtJrfu0$6IT, 0$ rfIW u516I.J 6lJ ITllj 6ID 6lJ

WIT6!.juGlUIT (!56YTIT8::.@)ffil6iIT!D6!IT, ~6\.>o$IT 8::.o$6IT, tB6I.Juua:6ID8' ~6\.>o$IT 8::.o$6IT

(Photoautotrophs) &6Yf16IDW ~!b!D€fu ~~ITtJwITo$6!.jib, o$rflwu516I.J 6lJITllj6ID6lJ

0$ ITITU 6iIT ~ ~ ITtJW IT0$ 6!.j ib GI 0$ IT61fur CB 6IT 6YT6!IT . ~ 8::.6Y'6l§l tmfI€fu 6I.JIT

& 6Yf1a: cg 8' IT 8::. 6ID 0$ U IT 8::. U!! rfI W rfu 0$ 6IT tB 6ID tJ & 6Yf1a: cg 8' IT 8::. 6ID 0$ 8::. @) U

uw6iITuCB~~ITw6\.>, o$rflwu51€fu6I.JITa: cg8'ITWrfuo$6YTIT6!ITH2' H2 S, w!bWib H2

Br6lJIT6!~~s\>

1fT6lJ IT~ ~~ 6Ul6iIT cgU IT~ 0$rfIW cg8' ITW rfu0$6Yf1€fu ~ 8::. 6Y'6l 0$ tJ 661IT ib

$1 0$19ffil!D~ . @~ €fu <.!:p~ 6iIT6IDW 6T 6I.J8::.L tJ IT6iIT 6lJ )9 rfu £1 W IT0$

~8::.6Y'6lo$ tJ661ITW6IDL lljib GlUIT (56IT ~ 6IT6YT~. @)~ cgo$IT6iu (C 6H12 o 6)

6IDU@)615'I8::. ~u5161.JWITo$' (CH3COCOOH) ~8::.6Y'6lo$tJ661ITib Gl8'WWUULCB.

LS16iIT6!ITIT 0$ rfIW u516I.J 6lJ ITllj 6lJ IT0$ ~ 8::.6Y'6l0$tJ661ITW6IDL ffil!D~ .
@)~cgo$IT6Y'6lgw6IT6YT o$ITITU6iIT l!:P!b!]51gwib ~8::.6Y'6lo$tJ661ITib ~ffil o$rflwu516I.J

6lJ IT llj 6lJ IT 0$ WIT W6lJ ~ IT€fu, @)~ cg0$ IT6Y'6l gw 6IT6YT ~!b !D€fu <.!:p(!:!?6lJ ~ ib

Gl6lJ6Yf1uuCB~~u uCBffil!D~. @$~ IfT6lJIT~~~6UI€fu@W~ 6T6I.J8::.LtJIT6iIT

6)!bLS1 ~8::.6Y'6l§l6iIT ~(5ib. (~8::.?Y61L61furL). ~6I.J ~llS1rf1o$6Yf1€fu o$IT!b!]51€fu6I.JIT

IfT6lJIT8'ib $1o$19£1!D~. ~~€fu ~8::.6Y'6l§l6iIT tBrfuo$6I.JIT0$ w!b!D ~6!ITrfu 0$0$

cg8'ITWrfuo$6YTIT6!IT (0$ rflw u51€fu6I.JIT cg8'ITwib) NO3., SO4° w!bWib o$rf)W

cg8'ITWrfuo$6YTIT6!IT oOoUlljWcgtJL cgUIT6iIT!D6ID6lJ @W~ 6T 6I.J8::.LtJIT6iIT 6)!bLS1 WIT0$

Gl8'w€fuuCBffil6iIT!D6!IT. GI!I>IT~~~6UI€fu, &(!5 o$rflW cg8'ITwib @W~ 6T6I.J8::.LtJIT6iIT

6)!bLS1 WIT0$ ~6IT6YT~. cgwWib @~€fu ~8::.6Y'6lo$tJ661ITW6IDLlLlib GlUIT(56IT

6T 6I.J8::.LtJIT 6iIT 6lJ)9rfuffilwIT 0$ ~6IT6YT ~. 6TCB~~ 8::.o$ITLLIT0$, F!'6iuCB ep6I.Jib

@)~cgo$IT6iu (C6H1P6) GI!I>IT~~~6Ul6iITcgUIT~, 6T~~6!ITIT€fu(CzHPH)
W !b Wib 0$rflwu516I.J 6lJITllj ~ 61furLITffil6iIT!D6!IT. 6T~~ 6!ITIT€fu Glu (!5W 6YT6!.j

@)6ID!D8::.o$UULCBib ~!b!D€fu Glu!b W6IT6YT ~. ~6!ITIT €fu o$rflwu516I.J 6lJITILI615'I€fu

~!b!D€fu @€fu6ID6I.J. @)~cgo$IT~6iIT &(!5 o$ITITU6iIT u(5~ ~8::.6Y'6lo$tJ661ITib

Gl8'WWUULCB o$rflwu516I.J 6lJITllj6lJITo$6!.jib w!bGl!DIT(5 U@)~ (56ID!D8::.o$UULCB

6T~~6!ITIT 6I.JITo$6!.jib WIT!]51 6T6I.J8::.LtJIT6iIT 6lJ)9rfuffil w!b Wib 6)!bLS1 $16ID6I.J6IDW

51 52

O/R 6iuLib Eo'V

NAD/NADH2 $1o$ITlq. 6!IT6IDW CB
-0.32

11J-6ID6!IT6iIT6IDL$1IL18::.6Yf1cgWIT6IDLCB

FAD/FADH2 LS1cg6YT615'I6iIT 11J-6ID6!IT6iIT -0.03

6IDL$1IL18::.6Yf1cgWIT 6IDLCB

COQ/COQH2 o$IT6T6iIT6ID8'ib Q (lljLS18::.lLIcg6!ITiT6iIT) +0.04

Cyt.b-Fe3+ICyt. bFe2+ 6iD8'L cgLIT8::.cgtJITib +0.07

Cyt.a,-Fe3+/Cyt. a,Fe2+ +0.53

8::.6Y'6l§l6iIT ItBIT +0.82



GI)!>IT~B>6Yr (enzymes)

~ uS1Q5 6IT 6IT Q 8' 6D B>6YfI6D 6T 6t5M6mIT£D!!) C86U~ 6lS'16ID6l5TB>6IT

!!)6IDLQu£DIDJ U6\.J Bin.L(B ~6mIT6!.jU QUITQ5LB>6IT ~6U£D!!5I6OT 6T6YfI6IDLDllJlT6l5T

U~~B>6ITITB> ~6IDLlf,B>UUL(B, Q8'6D QUITQ5LB>~W ~£Du~~ .~:!lf,l6OT!!)6l5T.

@~~ 6IDB>llJ Q 8' llJ6DB>6IT Q)!> IT~B>6YfI6OT ~ ~ 6lS'1llJIT6D !B1B>g;>/f,16OT!!)6l5T.

(p~6OT(p~6\5l6D 'QUITQLD6OTL6iu' 6T6OT!!) Q8'IT6DC86\.J UllJ6OTu(B~~UULL§J.

6)Q6l5T61IT16D, @6ID6U r-r:6iu(B Q!!)IT~~~6D C8UIT6OTC8!!)Q8'llJ6Du(B/f,16OT!!)6l5T.
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~6l5TIT6D ~C86l5T (Kuhne 1878) 6T6OT6ID8'W 6T6OT!!) Q8'IT6D6ID6\.Jffi

B>6t5ML!!5I):5~ITIT. 6T6OT6ID8'W 6T6OT!!)IT6D /f,1C8[JffiB> QLDIT1:91uS16D'r-r:6iuLq-6D' (In

yeast) 6T6OTIDJ QUITQ56IT. ~uS1Q56IT6IT Q8'6D6\5l6l5TIT6D 8i-[JffiB>uu(Bw

C86U~6lS'16ID6l5TB>6ID6IT~ §Jrf1~uu(B~§Jw, B>rf1LD /f,1rf1llJlT mmffi/f,1ffi~ Q!!)IT~

(enzymes) 6T6OTIDJ QUllJIT. ~6ID6l5T~§J Q!!)IT~B>~W Q8'6D6\5l£D~

~6ITC86ITC8llJ ~£DU~~llJlT/f,16OT!!)6l5T. ~6l5TIT6D cFl6\.J Q6U6YfIC8llJ£D!!)UUL(B Q8'6D

C!'5W6\f!6D Q8'llJ6Du(B/f,16OT!!)6l5T. QUQ5w UIT6\.JIT6l5T6ID6UQ8'6D§1Jffi~6ITC86ITC8llJ

Q8'llJ6Du(B /f,16OT!!)6l5T. Q6U6YfIC8llJ£D!!)U ULL 6ID6U 6Tffi6iuL[J1T Q8'6D§1J6\.JITIT

Q!!)IT ~B>6IT (Q6U6YfIC8llJ ~6IT6IT6ID6U) ~6D6\.J§J 6T ffiC88'IT6T6OT6ID8'WB>6IT

6T 6OT!!)6IDWffiB>UU(B/f,16OT!!)6l5T. @6ID6U Q8'6D§1Jffi~6IT IDJ6IDWllJ (pLq-llJlT ~

cFlffiB>6\.JIT6l5T~6mIT6!.ju QUITQ5LB>6ID61T cFl6ID~ffi/f,16OT!!)6l5T.IDJ6t5M~uS1rf1B>6ITIT6D

Q6U6YfIC8llJ£D!!)UULL Q8'6D§1JC86\.J6iu 6T6OT!!) 6T6OT6ID8'W <D18'6D§1JC86\.JIT6ID8'

~~6OT Bin.IDJB>6ITIT6l5T~~C8B>IT8'ITB> LDIT£DIDJ/f,1!!)§J. ~~C8B>IT6iu t.516OT6l5TIT

Q8'6D6\5l6l5TIT6D ~L/f,1[J/f,1ffiB>uu(B/f,1!!)§J. Q8'6D§1Jffi~ ~6ITC86ITC8llJ

Q 8' llJ6\.JIT£DIDJ/f,16OT!!)6ID6U '@6OTL[J1T Q 8' 6D§1J6\.JITIT 6T 6OT6ID8'W ~ 6D6\.J§J

6T6OTC8LIT 6T6OT6ID8'WB>6IT' 6T6l5TUU(BW. (~6ITC86IT ~6IT6IT6ID6U).

U IT ffi l!!!rf1llJ ffiJB>6IT, kJ,<56ID8' B>6IT, ~ IT6U [J ffiJB>6IT LD£D IDJ W
6lS'16\.JffiJ~B>6YfI6l5T1T6D ~ £DU~~8: Q8'WllJUU(B/f,16OT!!) Q!!)IT ~B>6IT eC8[J

LDIT~rf1llJIT6l5T6ID6U. ~6ID6U LjC8[JITLl!!!6OTB>6IT1TB>C86U1T~6D6\.J§J LD£D!!) C86U~U

QUITQ5LB>~L6OT C88'IT):5~ LjC8[JITLl!!!6l5TITB>C86UIT@Q5ffi/f,16OT!!)6l5T. LjC8[JITLl!!!6OT

Q~IT~~ffi~ '~C8UIT6T6OT6ID8'W' 6T6OTIDJw ~6ID!!)):5~ ~6\.JffiBin.IDJ 6T6IDL

QB>IT6t5ML B>rf1LD Q~IT~~ffi~ C8B>IT6T6OT6ID8'W 6T6OT IDJw QUllJIT

~C8 U IT6T6OT6ID8' (p W C8B>IT6T6OT6ID8' (p W C88' IT):5§J 6IT6IT6ID~ 'C8!lliDITC86\.JIT

6T6OT6ID8'W ' 6T6l5Tffi Bin.!!)6\.JlTw. @§J 6lS'16ID6l5TLjrf1lljwQUIT Q5~L6OT u51B>6!.jw

~~B>8: Q8'llJ6DUIT(B QB>IT6t5ML§J. ~C8UIT6T6OT6ID8'W ~~B> ~6\.JffiBin.IDJ

6T6IDL QffilT6t5ML (LjC8[JITLl!!!6OT)C88'ITLDW. 6T6l5TC86U, @§J 8'6l.J6lS'16OT 6U1:91C8llJ

Q8'6D6\.J (pLq-llJlT~~IT B>6!.jw, 6lS'16ID6l5TLjrf1lljw QUIT Q56IT w§J 6lS'16ID6l5TllJ£D!!)

~IT B>6!.jw ~6Yr6IT §J. C8ffilT6T6OT6ID8'Wffi6IT ~6ID !!)6U1T6l5T ~6\.JffiBin. IDJ 6T6IDL

QB>IT6t5ML ffirf1LD C88'ITLDffiJffi6IT.6T6l5TC86U 8'6l.J6lS'16OT~6\.JW 6T6YfI~1Tffi U[J 6Uffi

Bin.Lq-llJ 6ID6u llJ ITffi 6!.jW LD£DIDJW 6lS'16ID6l5TLjrf1lljW QUIT Q56IT W§J
6lS'16ID6l5TllJ£D!!)~IT ffi6!.jw ~ 6IT6IT§J. @ ~ £D~ LDIT!!)ITffi, ~C8 UIT6T6OT6ID8'(P W

C8ffi IT6T 6OT6ID8' (p W e 6OT!!)ITffi @ 6ID 6mIT):5 §J 6lS'1L L IT6D ~ §J C8!lliD ITC86\.JIT

6T6OT6ID8'LDITffi LDIT!!5I 6lS'16ID6!5TLjrf1lljw QUITQ56IT w§J 6T6YfI~1Tffi8: Q8'llJ6D

U (B/f,1!!) §J . B 6ID6U L L u516OTffi 6YfI6D Q U Q5WU IT6\) IT6l5T 6U 6IDB>B>6IT

C8a:,1T6T6OT6ID8'WB>6lT1T~w.

S 2 03, 6IDllJlljW B>rf1LD8: C88'ITLDffiJffi6IT1T6l5T 6\)1Tffi C8L L, 8'ffi6rO1C86l5TL6IDL lljW

U llJ6OTU (B~ §J /f,16OT !!)6l5T . @Q56U6IDffi e 6YfI8:C8 8' IT ffi6ID ffiuS1§1Jw oOoC8UITL C8 LIT

UIT6iuUITrf1C86\)6l!p6OT !!)6IDLQUIDJ/f,1!!)§J. C8LD§1JW 6T6\)ffiL[JIT6OT ~LL~~6D

~!b!!)6D Q6U6YfIUUL(B ATP ~Q56UIT/f,1!!)§J. e6Yfl8:C88'ITffi6IDffi
U ITffil!!!rf1llJITffi ffi 6YfI6D 6ID8' ffi 6YfIffi 000 C8 U ITL C8L IT U IT6iu C8U ITrf1C86\) 6l!p 6OT

6) £DU (B /f,1!!)§J . 6) GI6l5T 61IT16D, e 6YfI6ID llJ 6) £D U ~ IT6D U IT ffi l!!!rf1 C8llJ IT

~ C86IT ITC8[J IT000 t.516D Q 6U 6YfI6lS'1(BW 6T 6\) ffi L [JIT6OT QUIT C8[JITL ITffi cFl6OT

lljt.51/f,1llj6l5T1T6OT 6ID8'L C8LITffiC8[JITW b, 6ID8'L6IDLffiC8[JITW f ~6\)W Q8'6OT IDJ

~Q5WU6!.jW UlTffil!!!rf1C8llJIT~C86ITlTooot.516D6ID6\) ~6IDL/f,1!!)§J. e-Cyt. b @6\5lQ5,r:5§J

Cyt.f ~6\)W Q8'6D§1Jw C8ulT§J ATP ~Q56UIT/f,1!!)§J.

~ IT6U[J e6YfI8:C88' ITffi 6IDffiuS16D, !B1!!)u51 cFl6iu L W II @6D e6YfI

~L/f,1[J /f,1ffiffiuu(B6U~IT6D Q6U6YfIC8llJ£D!!)uu(Bw e- t.516ITIT6iuC8LIT~uS1C86!5TIT6OT,

6ID8'LC8LIT~C8[JITWb,LD£DIDJw f ~6\)W ffiL):5§J t.516OT6!5TIT!B1!!)u51cFl6iuL~6ID~

~6IDL/f,1!!)§J. !B1!!)u51cFl6iuLw I e6Yfl6IDllJ ~!!5I<58i-wC8ulT§J, e- Q6U6YfIC8llJ!!5I,

oOoQUITC8[JJTLIT ffi6rO16OT, t.51C86ITITC86UITLjC8[JITLl!!!6OT 6U1:91llJlTffi8: Q8'6OT IDJ NADP+
~ ~6IDL/f,1!!)§J.@):5~ e- ~Q5wu ~6OT@L~~£D~ 6UQ56U~6D6ID6\).6T6!5TC86U

@§J '!!)IT6OT 6ID8'ffi6Yflffi oOouC86ITIT' 6T6OT!!)6IDWffiffiUU(B/f,1!!)§J. @[J6t5M(B ATP

~6\)ffiBin.IDJffi6IT~£Du~~ Q8'WllJUu(B/f,16OT!!)6!5T.e6OTIDJ e-Cyt. b @6\5lQ5):5§J

Cyt.f (cF16iuLw II) ffi~ ,Q8'6D§1JwC8uIT@Jw, LD£DQ!!)IT6OTIDJe- §JT6t5MLUULL

!B1!!)u51uS16\5l Q5):5 §J 000 Q U [J L ITffi 6rO1@J ffi ~ 8: Q 8' 6D §1J W C8U IT§J W

~6t5MLIT /f,16OT!!)6!5T.@6l.J6U6IDffi ulT6iuC8ulTrf1C86\)6l!p@Jffi~ '!!)IT6OT 6ID8'ffi6Yflffi

UIT6iuC8ulTrf1C86\)6l!p6OT' 6T6OTIDJ QUllJIT.

~ffi6rO1C8LLq-6l.J ulT6iuC8ulTrf1C86\)6l!p61IT1§1Jw LD£DIDJw C8UITLC8LITcFl):5~Lq-ffi

UIT6iuC8ulTrf1C86\)6l!p61IT1§1Jw ATP ~£Du~~ e- LDIT£D!!)~§JL6OT

@6ID6mIT):5§J6IT6IT§J. eQ5 ffirf1LD ~6\)ffiBin. !!5I6\f!Q5):5§J LD£DQ!!)IT6OT!!5I£D~

~ffi6rO1ffi[J6mITW ~6\)W ~£D!!)6D Q6U6YfIUU(Bw C8ulT§J, ~§J ATP

~£Du~~ffi~u UllJ6OTu(B/f,1!!)§J. @~£D~ 8'U6iuLC8[JL Q6\)6U6D

U IT6iu C8U ITrf1C86\) 6l!p 6OT 6T 6OTIDJ Q U llJ IT. @§J /f,16ID6ITffi ffi IT6\f! cFl6rO16D

!!)6IDLQUIDJ/f,1 !!)§J.

~C8UIT6T6OT 6ID8'W + C8ffiIT6T6OT6ID8'W ~
C8!lliD IT(g 6\)1T 6T 6OT 6ID 8'W

(Q8'llJ§1J6IT6IT §J)(Q8'llJ6\.J £D!!)§J) (Q8'llJ6\.J £D!!)§J)
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6T CB~~ 8>ffiITLLITffi, 61J>~wu516liT (B 1) ~ffi ITffiITITUIT8>6Tl51~ 6IJ6Tl51@,l1ili,

rf1~ U ITl.51~ 61T6\5)6liT, rf1~ U ITL5I~ 6IT 6\5)6liT ~ Ii}-61J>6OT6liT 61J>L!B1llj 8>6Yf1~ W IT

61J>Lli}-@,lIili, !B1wITI:Fl6liT !B18>~ffiITIi}-6!IT61J>LDCB ~1i}-61J>6OT6liT 61J>L!B1llj8>6Yf1~WIT

6mLIi}-@,lIili iL6Yr61T~. 1:Fl6IJ Q)I>IT@ffi6Yf16\J Lj~!J"ITLI.e6liT ~6\J6IJIT ~ L5Irf16lJ,.
@(!5ili61J>uU ~UIT6liTiD iL~6IJITffiLDITffi iL6Yr6IT~. (iL.ili) ~ffiLL~6IJ6fu. iL~6IJITffi

~w6crf1 Q)I>IT@ffi61J>61TUQUIT WJ~~ Lj~!J"ITLI.e@JL6liT @WJ8>ffiLDIT ffi~6l.IIT

~ 6\J 6U ~ @ WJ8>ffiLD!b ~ iDIT L5I61J>6151IT,lli@ (!58>~ ili . U 6U Q)I> IT@ffi6Yr

QLD8>6nT~wili, @(!5iliLj, ~~~)I>ITffiili ~UIT6liTiD iL~6UITffi ~W6crf1ffi6Yr

iL ~ 6\5)WIT6\J Q 8' W6\J U CBffi16liTiD6OT. iL ~ 6UITffi ~ W6crf1ffi6Yr Lj~!J" ITL Ii}-6liT

Q)I>IT@lljL6liT @61J>6151IT,lli~IT6\J ~~!b~ ' ffirf1LDLD!biD(g ffiIT6T6lir6m8'ili ' ~6\J6U~

'~ffiITUIT 8>LI'r6fu' 6T6liTWJ QUWIT. e(!5l:Fl6IJ Q)I>IT@ffi6Yf16\J ~ffiITUIT8>L(!5ili

( ffi rf1LDLD!b iD ) ~ ffi IT6T 6liT61J>8' (Y) ili ( ffi rf1LDili ) Q)I> IT@ ffi 6Yf16liT

Q8'W6\JUITCBffi@58>~~ ~~61J>6l.IuuCBffi16liriD6OT.

Q)I>IT@WIT6\J ffi6m!J8>ffiUUCBili QUIT(!5@58>~ ~IT8>ffiuuCBili QUIT(!56Yr

6T6liTWJ QUWIT. @~, iL6151IT61J>6l.IiL6tfuTCB ..F!J6lrnfI8>ffi16liTiD 6\5)6Urfu~ffi6Yf16\J

iL6Yr61T 6fuLITIT8:BT, Lj~!JITLI.e6liT ~UIT6liriD iL6151IT6lJU QUIT(!561TITffi @(!58>ffi6UITili.

1:9I6tfuT@JP.JuSlrf1ffi6Yf16\J,~IT6l.I!J, L5I!J"IT6lrnfI ffi!:i?16lJffi6Yr 6J"!J"IT61TLDIT6OTl:Fl8>ffi6UIT6OT

QUIT(!5Lffi61J>61TU ~UIT6liTiD iL6151IT6lJU QUIT(!561TITffi @(!58>ffi6UITili. ~61J>6l.I

Q)I>IT@ffi61TIT6\J Q8'W6\JLjrf1wuuLCB 1:Fl61J>~8>ffiUULCB, ~6l.I!b!J5l6liT Bin.WJffi61TITffi

LDIT!biDuuCBffi16liTiD6OT. 6T@~~8>ffiITLLITffi, LDIT6lJU QUIT(!56Yr ~u51~6U8'IT@,lIili,

Lj~!JITLI.e6liTffi6Yr Lj~!J"ITLIi}-~w8'IT@,lIili, QffiIT@ULj 6Ul~u8'IT@,lIili

1:Fl61J>~8>ffiuuCBffi16liT iD6OT. Q)I>IT@uSl6liT Q 8'W6\JUITLIi}-!b~ U L5IiD~

Lj~!J ITLle 6liTffi6Yr ~u51~ 6OTIT ~u516Urfuffi6ITIT ffi (Lj~!J ITLle 6liT iL@6l.IIT 8>~ili

QUIT (!5Lffi6Yr) LDITWJffi16liTiD6OT. Q8'6\J ~u51~6OTIT ~u516Urfuffi61J>61T fi,6liT Q8'6\J

QUIT(!5Lffi6Yf16liT iL!bU~@8>~ uw6liTuCB~@ QffiIT6Yrffi1iD~'

Q)I> IT@ffi 6Yr ~ !J5lU L5IL L ~ 6crf1U U L L QUIT (!5 6Yf16liT ~ LD6\J

6\5)61J>6OTLjrf1W8>Bin.Ii}-W6m6u.iL~IT!J6151ITLDITffi 6Ul~u6fu Q!}jIT@ QffiIT@ULj ill~

LDLCBili 6\5)61J>6OTLjrf1lljili Lj~ !JITLI.e6crf16\J 6\5)61J>6OT Ljrf1WIT~. ~~~ ~UIT6liTWJ

Lj~!JITLIi}-~w6fu Lj~!JITLI.e6liTffi6Yf16liT ill~~IT6liT 6\5)6m6OTLjrf1llj~LD ~6\5)!J LDIT6lJU

QUIT (!56Yr ill ~ ~IT , QffiIT@ULjiL ill ~~IT 6\5)6m6OTLjrf16l.1@6\J61J>6U. ~ffi ~ 6l.I,

Q8'6\J6Ul6\J 6J"!JIT61TLDIT6OTQ8'W6\Jffi6m61TU Ljrf16l.1~!bffiITffi Q!}jIT@ffi6Yr iL6Yr61T6OT.

10008>~ili ~LD6UIT6OT Q!}jIT@ffi6Yr @6liT@ ffi6tfuTCBL5IIi}-8>ffiUULCB6Yr61T6OT.

~LD@,lIili U 6U Q!}j IT@ffi6Yr L5I!bffi IT6U~@ 6\J ffi6tfuTCBL5IIi}-8>ffiUUL 6lJ6Yr61T6OT.

QU(!5iliUIT6UIT6OT Q!}jIT@ffi6Yf16liT QUWIT 6J"6fu (ase) (6T.CB. ~6mLD~6U6fu,

Lj~!JITIi}-~ w6fu, 6Ul~u6fu ) 6T6liTWJ (Y)1i}-6l.I61J>Lffi1iD~' ~6OTIT 6\J Q!J 6crf16liT,

Quul:Fl6liT ~UIT6liTiD Q!}jIT@ffi6Yr @@6\J ~6l.IWJuCBffi1iD~' Q8'w6\JUITCB LD!bWJili

ffi1rf1WIT~8>ffi 6\5)6m6OTffi6m61TU QUIT WJ~~ Q!}jIT@ffi6Yr,61J>!illD1i}-~!JIT~6U8'6fu

@IT Bin.WJ 6J"!b WJili 6\5)61J>6OT), Ii}-!JIT6liT6fuu~!J 8'6fu (ffiL ~~ili 6\5)61J>6OT~
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Q~IT~@), ~8>6Tl51~LITrf1L8>~L8'6fu (6T6U8>L!JIT6liT LDIT!bWJili

~UIT 6liTWJ U6U 6l.I61J>ffiuuCBffi16liTiD6OT.

~IT8>ffiuuCBili QUIT(!56m61TU QUITWJ~~ e(!5 Q!}jIT@uSl6liT Q8'W6\J

~61J>LD,lli@(!58>ffi1iD~' Q!}jIT@lljili (E) QUIT(!5@5ili (S) ~8'IT,lli~ Q!}jIT@

QUIT(!56Yr Bin.LL61J>LDU61J>U (ES) iL(!56l.1IT8>~ffi1iD~' @~6OTIT6\J QUIT(!561TIT6OT~

1:Fl6m~ffi1iD~' L516liT6OTIT@~ iL61J>L,lli~, iL!bU~@ QUIT(!561J>61Tlljili (P)

Q!}jIT@61J>wlljili (E) iL6tfuTLIT8>~ffi1iD~' QUIT(!56Yr Q!}jIT@ffi6Yf16OTIT6\J

1:Fl61J>~ffi1iD~' ~6OTIT6\J 6\5)61J>6OTuSlEfuQ!}jIT@ 6T,lli~ @~uL5I!b~ili

iL L U CB6l.I@6\J61J>6U ~ 6\J 6U~ U W 6liT U CB~~ UU CB6l.I@6\J61J>6U. 6T 6OT~ 6l.I

LD!bQ iDIT(!5 QUIT (!56Yf16lir e!f>6U8>Bin.WJL6liT 6\5)61J>6OTLjrf1ffi1iD~' 6T6tfuT6151IT!biD

Q!}jIT@ffi6Yr, QUIT(!5Lffi6Yr @(!5,lli~~UIT @@,lIiliQ!}jIT @ffi6Yf16lir ~ !J5luL5ILL

~~IT,lliQ~CBuLj u51ffi6lJili ~!J5lUL5IL~~8>ffi~. ~IT8>ffiuuCBili QUIT(!56ITIT6OT~

Q!}jIT@uSl6liT 6T~IT6l.I~ e(!5 U~@lljL6liT '~6l.I@ FT'CBuITCB' (Chemical affinity)
QffiIT6tfuTL~. @,lli~uu~@ffi@58>~ BTWJBTWJUUIT6OTU~@ffi6Yr (active sites)

6T6liTWJ QUWIT. QUIT(!561TIT6OT~ @,lli~UU~@lljL6liT @61J>6151IT,lli~, Q!}jIT@61J>WU

QUIT WJ~~' LDIT!biDLD6mLffi1iD~' .

6\5)61J>6OTffi6Yr)

~+11~~~~+8
E + S ES E + P

E = Q!!>IT~ . S = ~IT8:,ffiUU(Bt.D QUIT(!56Tr

ES =Q!!>IT~,QUIT(!56Tf16iIT8in.LL6l))LDULj P = ~)!Ju~~u QUIT(!56Tr

ULt.D 4-6 : Q!!>IT~, QUIT(!56Tf16iITQ8'W6\JUIT(B (LDIT~rf1)

oOoLf":' (gUB> ~m~h..51~m e.y:>6UtD, 6Tm61J>8'tD COI!J@)(g6\)~m

~ 61J>6OT~~ 1:Fl61J> ~ 6lJ WJili 6\5)61J>6OTffi@5 ili ~ 6liT61J>6OT~~ IT ~ 6OT

ffiLCBuuCB~@8> QffiIT6YrU61J>6l.I. e(!5 6\5)61J>6OTuSl6\J iL!bU~@U QUIT(!5Lffi6Yr

~8'(!5ffi16liT!D ~UIT~, ~~ @W!b61J>ffiWITffi(g6l.l Q!}jIT@61J>W ~6mL (inhibition)

Q8'LU6l.I~6liT e!f>6Uili @6i.J6\5)61J>6OT61J>W~61J>L Q8'LUffi1iD~' e(!5 iLuSl(!56Yr61T

Q8'6\J ~uSl!J~~8>~ili ~@ffiLDIT6OT Q!}jIT@ffi61J>61TU Qu!bWJ6Yr6IT~. ~6OTIT6\J

~61J>6l.I ~61J>6OT~~ili e (!5rfuffi16m6151IT,lli~ (Y)6miDuSl6\J Q8'W6\JU CB6l.I~ IT6\J,

Q8'6\J6Ul6liT ~61J>6OT~~ Q8'W6\Jffi@5ili e(!5rfuffi16m6151IT,lli~ !}jL8>ffi16liTiD6OT.

~ ffi ~ 6l.I 1:916tfuT 6lrnfI uSl rf1ffi 6Yr ~ 6l.I WJU L L Q!}j IT@ e@ rfu~ U CB ~~ ili
(Y)61J> iDffi61J>6IT 8> QffiIT 6tfuTCB6Yr61T6OT. @ WJ@uSl6\J ~~IT 6liT WJili QUIT (!56Yf16OTIT 6\J

e (!5 Q ~ ITLIT 6l.I61TIT 1:Fl6m~ 6\5)6m 6OTuSl6\J Q!}j IT@uSl6liT Q 8' W6\J U ITCB

ffiLCBuuCB~~uuCBffi1iD~' @WJ@U QUIT(!56Yr iL!bu~@uSl6liT (Y)~6\J Q8'W6UlEfu

Q!}jIT@uSl6liT Q8'W6\JUrrCBffi61J>61T8> ~61J>iD8>ffi1iD~' @WJ~l:J QUIT(!56Yf16liT e!f>6Uili
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G'lJ!>rr~ffi6rfl66T @6iJ6)J61S)ffili; ffiLCBuurrCB '6T66TL -y(g!J"rrLIi;L @66T~t51 ~66T '

~6U6\)~ LfLurrli; @66T~t51 ~66T 6T66T!;9.I ~61S)19li;ffiuuCB.tlJD~'

@WlP61S)JDu5)6U, @61fuT ~ u5)rf)ffi@:9W G'I8' 6Uffi@:9 W ~u51(g 6lITrr ~u516\) W

cgu rr66TJD 6)J6TTrT~61S) ~ LOrrJ!>JDU G'Iu rr (15Lffi 61S)6TT ~ ~ ffi LOrr ffi :'L J!> u ~~
G'l8'WUJ6D1LrrLO6U ffiLCBuuCB ~~.tl66T JD6lIT.

61S) 8' UJ 61S) 6lIT CB @ (15 W Y L 66T @ 61S) 6!mT $ ~ 6D1CBW . G'I8' 6U §lJ cg6\) rr 6N ,

(!5@:9li;cgffirr6rurrffi LOrrJ!>JDuuLCB G'l8'6Uffi6TTrr6U :'L!J51<58'uuCB.tl JD~.

!B16tO61IT6>5I!b <D1"'IT6Tr6IT G:6lJd1sr"!-w6tO6lJ :

1. ffJ6m6ffs'ffilT6\\1Ii16n5\.ro,8@ ey>6\JffiBin.W@)~ffiG:ffilT6iu 2 ey>6\Js,Bin.W61f)ue!!)6\\1s'

~uSl6\JLDlTffi LDIT!!J!!>LD61f)LffJ!!>~.

2. @(Td1sr(B ATP ey>6\JffiBin.Wffi6Tr ffJ61f)6ffffiffilT6\\1Ii16n5\.ro ffJ61f)Lffi@)tb <D1LDITI!;~ @6\JITULD

~@)LD.

3. G:GlJWULL GlJ6YT1;-B'1om~LDIT!!J!!>UQUIT@Lffi~ffi@) <ps'ffJw @6mLUQUIT@6fflTffi

6mue!!)6151ffi ~uSl6\Jtb IL6Tr6ff~.

4. ffilT!!JW6Tr6ff @;!:i?6\\1.ro GlJlTlIgLD ILuS1rf161ITr!.Jffi6Yf1.ro @)~ffiG:ffilT6iu 6mue!!)6151ffi

~uSl6\JLDITffi LDIT!!J!!>LD6mLct;~, iSlm61ITIT <P!!J!D1@)1LD ~ffi6TU1§.1G:61IT!!J!!>LD61f)Lct;~

TCA 61f)uffiffJ6Yr ey>6\JLD ffirflwuSl6\J 6>,IITlljGlJITffi LDITWffJ!!>~.

5. ffilT!!J!!>!!J!!>@;!:i?6\\1.ro 6lJITlIgLDILuS1rf161ITri.Jffi6Yr,ffJom6ffMIT6\\18'l6nS1.ro IL@6lJIT61IT omue!!)61Slffi

~uSl6\JI!;6m~ @)6m!!>I!;~ 6T1!;~61ITIT.ro,LjG:(TITU61ITIT.roLD!!JWLD~1A:.G:UT61ITlTffi LDIT!!JWffJ!!>~.

6. ffilT!!J!!>!!J!!>@;W6\\1.ro GlJlTlIgtbILu5lrflffi6Yf1.roQ!!>IT~I!;~.ro 6Tmu~ ~!!J!!>.ro

ILdnTLffi@)ffJm!!> 61516m61ITWIT@)LD.

7. TCA 6muffiffJ6Yf1.ro NADH2 G:~ITmWffJ!!>~. @~~6Yr6ff ~!!J!!>.ro ATP

IL!!Jul!;~ffiffiIT ffi 8<GlJITII' ur!.JffJ6\\1u51.ro uwmu(BffJ!!>~.

8. TCA 61f)uffiffJ6Yf1.ro IL6Yr6ff ffJ61f)6ffWITffiUG:6\JL LDIT!!JWI!;~Ltb @dnT@u5lrflffi6Yf1.ro

<D1uw.rou(BffJ!!>~. @~.ro ~1A:.G:LL6mLU G:uITm!!> @(TdnT(B ffiITITUm G:UITLDr!.Jffi6m6ffU

uwmu(Bl!;~ffJ!!>~.

9. yG:~mffi6Yf16\\1~ yG:o-rrL,,!-G:w6iu Gl;!;1T~ ~uSlG:61ITIT~~ Q6>..I6YM1(BffJ!!>~

10. 6\\1G:u6TU161ITIT.roQffiITlIgULj ffJ6Yf1U(TIT6\JITffi6ljtb, QffiITlIgULj ~uSl6\Jr!.Jffi6ffITffi6ljtb ,IT\ITs,Bin.W

6J!!J!!>LD <D1uwwuu(BffJm!!>61IT.

11. ATP @.ro ILWIT 6T61ITIT~ UIT6iuG:UL UITdnT(Bffi6Yr IL6Yr6ff61IT.

12. UU6iuLG:(TL Q6\JGlJ.ro uIT6iuG:uITrflG:6\J~m, ~ffi6TU1G:L,,!-6U uIT6iuG:uITrflG:6\J~m LD!!JWLD

G:UITLG:LIT uIT6iuG:uITrflG:6\J~m G:uITm!!>GlJ!!J!!>IT.ro AT!.' IL!!JUI!;~ Quwwuu(BffJ!!>~.

ATP @m 8@ G:LDIT6\j7.3 K.cal 6T61ITIT~6mW QGlJ6Yf1u51C9ffJ!!>~.

6mULG:LIT @)G:(TITLDffi6Yr6T6\JffiL(TITm LDIT!!JWLDffiIT(T61rnf1ffi6Yr.

@W~ 6T6\JffiL(TITm6J!!JiSI (8<GlJIT~~6\\1.ro) ~s'6TU1§.1m ~tb.

16. ffiIT!!J!!>!!J!!>8<GlJIT~~6\\1.ro 6m!!>LG:(TL LD!!JWLDU.roG:UL G:uITm!!> ffirflLDLD!!J!!>G:UITLDr!.Jffi6Yr

@W@ 6T6\Js'L(TITm 6J!!JiSlWlTffi QUW6\JIT!!JWffJ!!>~. ~ffi6TU1§.1m @.ro61f)6\J.

17. Q!!>IT@ffi6Yr ffirflLD ffJrflWIT =ffiffJffi6Yr ~6mGlJ Gu.roffi6Yf1m G:GlJ@61516m61ITffi6m6ff

~rfI~~IT ffi@)ffJm!!>61IT.

18. G:ffiIT6Tm6mULDffi6Yr @)61f)!!>GlJIT61ITey>6\JffiBin.W 6T6mLllj6Yr6ff U6U6lj GlJ!91G:w u(TGlJffi Bin."!-w
ffirflLD G:UITLDr!.Jffi6Yr.

19. G:ffiITUITS,LITffi6YrQ!!>IT@ffi6Yf1m Quw.roffi~ffi@)1!; G:~6mGlJWIT61ITILG:6\JITffi/ioBin.Wffi6ffIT@)LD.

20. ~G:UIT6Tm6m6T\Jtb Q!!>IT@u5Im LjG:(TITLl!!!m U@)@ ~@)tb.

21. <D1!!>IT@~ITffiffiuU(BLD QUIT@~Lm QUW.roULL iSI!!>@) @@tbU6ljLD uwmuLffi

Bin.l!!-w~.

22. QLQfrffi@)rfl G:urrm!!> G:61.J@ffiIf>ITO"~ GI;!;rr~ U~6mO".ro ~@)@llJLm

@61f)5O1ITct;~ Q!!>IT@u5Im QUW61f)6\J QuwffJ!!>~.

23. LJ'L uITffi @m~iSI~m @W@ IL!!JUI!;@ QUIT@Lffi6Yr ~!blffitb G:UITGlJ~IT.ro

6J!!JU(BffJ!!>~. .

13.

14.

15.

s -+ P-+ B-+ C-+ D -+ E

8'U6NLcg!J"L @!;9.I~ ycg!J"rrLIi;L

~rr Ii;ffiUuCBw G'lurr(l56IT :'LJ!>U~~U G'lurr(l56IT

ULW 4-7 : oOoLfL urrli; @66T~t51~66T

G'lJ!>rr~u5)66T G'l8'UJ6UurrCB G'lJ!>rr~ffi6rfl66T 6)]"rf)UJw (1) ~rr Ii;ffiuuCBw

G'lurr(l56rfl66T 6)]"rf)UJw (2), pH (3) LOJ!>!;9.IW<O)6)JUUW $l61S)6\) (4)

~.tl UJ 6)J ib!J516lITrr 6U u rr ~ Ii; ffi U U CB.tl JD ~. ~ ~ ffi U L 8' G'I 8' UJ 6U u rr L I!]-J!>(!5

G'lJ!>rr~u5)66T ~LrT 6ljw ~rr Ii;ffiuuCBw G'lurr (l56Tf166T ~LrT 6ljw :'Lffi$~~rr ffi

(optimum) @(I5li;ffi (g6)J61fuTCBw. 86iJG'l6)Jrr(15 G'lJ!>rr~u5)66T <O)8'UJ6UurrCBw

8(15 (!5 !J51ut51LL pH LO!p!;9.IW G'l6)JUU$l61S)6\)u5)6U :'Lffi.d3~~rr ffi @(I5Ii;(!5w.

pH LOJ!>!;9.Iw <O)6)JUU$l61S)6\)u5)6U u51ffi ~~ffi(gLOrr, ~6U6\)~ u51ffili;

(!5 61S)JD(g6)Jrr , G'lJ!>rr~ffi 61S)6TT ~61S)~ li;ffi 1i;8in.I!]-UJ61S)6)J, 6)G'l6lIT ~ 6U ~61S) 6)J

Y(g!J"rr L l1!!66T ~ 66T 61S)LO <0)ffi rr 61fuTL 61S)6)J . <0) J!> rr~ ffi 6rfl66T <0)8' UJ 6U u rr CB

cg6)J~uG'lu rr(l56Tf16lITrr6U ~ 61S)L G'l8'wUJuuCBw. @.d3~~ ~ 61S)L LOrrJD6\)rrw

LOrrJDrrLO§lJw @(I5li;ffi6\)rrw. LOrrJ!>JDlPl!]-UJrr ~ ~61S)L G'lJ!>rr~u5)66T <O)8'UJ6UuCBw

G'I~ rr(!5~ LOrr J!>JD LO61S)L 6)J ~ 6lITrr cg6\) rr ~ 6U 6\) ~ G'I8' UJ6\5119 Ii; ffi

<O)8'wUJuuCB6)J~rr(g6\)rr 6)J!>uCB.tlJD~'

:'L~rr!J"6!mTLOrrffi, G'lLOrTIi;~rf), G'lJ!>rr~u5)66T 8'6UU61S)~I!]-61S)!J"6U ( -SH)
<O)~rr(!5~ffi@:9L66T G'l8'UJ6Uyrf).d3~, G'lJ!>rr~u5)66T <O)8'UJ61S)6\)~~61S)L G'l8'w.tlJD~'

LOrrJ!>JDIi; 8in.I!]-UJ ~61S)L (gurrLl!]-lI..j6IT6TT~rrffi(g6)Jrr, (gurrLI!]- ~J!>JD~rrffi(g6)Jrr

@(I5Ii;.tlJD~' cgurrLl!]-lI..j6IT6TT ~61S)L ~rr Ii;If>UUCBW G'lurr(l56rfl66T ~LrT61S)6)J

~~ffirf)~~ J!>CB$l61S)6\)Ii;~1i; G'llf>rr61fuTCB 6)J!J" lPl!]-lI..jw. ~6lITrr6U, (gurrLI!]-

~J!>JD ~61S)L61S)UJ LOrrJ!>JD @UJ6\)rr~. G'lurr(l561S)6TTU cgurr66T!;9.I 8~~

~ 61S)LOU61S)U Ii; <0)ffirr61fuTL cg8' rTLOrfuffi6IT <O)J!>rr~u5) 66T G'l8'UJ6UU rrL I!]-61S)6lIT

(gurrLI!]-UJJ!>JD lP61S)JDu5)6U ~61S)L G'l8'WUJ lPl!]-lI..jw.

61S)8'UJ61S)6lITCBcgurr66T JD ~6\) cg6)J~u<O)urr(l5Lffi6IT G'lJ!>rr~ffi6rfl§lJ6IT6TT

:'Leg 6\)rr ffirfulf>6IT t.D~ J!>rrLLw G'lffirr61fuTI!]-(I5Ii;(!5w. ~1f>(g6)J 61S)8'UJ61S)6lITCB,

@(I5wy <0)If>rr61fuTL G'IJ!>rr~ffi 61S)6TT~ ~ 61S)L G'I8' w.tl JD~. 6) <0)6lIT~ 6U
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I U@)~ II I

(p ~ 6))1 UJ6lJ !D016\:> -%j,Y;>LDITffi FF(8 U L (8 6iT6fT6m". ~ 6<fuT@ uS1rfIffi 6iT

Q ~ IT~ !D8' IT6jj) 6\) ffi 6Yft 6m"IT §li W, ~ @ffi LD8>ffi 6iT Q ~ IT6jj) ffi uS16m" IT§li W
i1L!Du~@UJITffil6&r!!). {~U6jj)Uffi6jj)6fT ~~~~ 1fl6jj)~ffi~w ~6ofI -%j,!D!!)6jj)6\)U

Qu !D!!)6jj)6lJ.

~6<fuT@uS1rf1ffi6iT i1L6\)ffi BT!D,(9.IUY!!) @UJ6))I6\:> (p8>ffilUJ uffi.tffil6jj)6m"

6lJffilffiffil6&r!!)6m". (1) LD6<fuT, ,llirr LD!D,(9.IW i1LuS1rr e.':P6\)ffiffi.tffi6Yft6\:>, ~ffi.tffiffi

LD!D,(9.IW~6m"ffi.tffiffi QUIT(5Lffi6Yft6\:> ~6<fuT@uS1rf1ffi6iT Q8'UJ6\:>UIT(8 i1L6IT6fT§J.

i1L61J1IT&j8' 8'ffi.tffil6))luS1§liw, !:!,u51uS16&r ~LD!DUlJ"uL516\:> -%j,!D!!)6\:> ~LL~@§liw

(p ffi ffilUJ U ffi.tffi 6lJ ffilffi ffil6&r!!)6m". ( 2 ) ~ IT~ 6m" i1L61J1IT&j ~ UJITrfIffi ~ W

~6<fuT@uS1rf1ffi6IT ~IT6lJIJ"ffi.tffi@!9L6&r.i1L61J1IT&j~UJITrfI~~6Ul6\) uffi.t~ffi !Dffil6&r!!)6m".

(3) ~)!>ITllj6<fuTL8>ffilffi6fTITffi&jW, @6jj)61J1IT,It~ 6lJIT@W i1LuS1rf1ffi6fTITffi&jW i1L6IT6fT

~ 6<fuT@ uS1rfIffi 6Yft6&r U ffi.t~ i1L 6\) ffi BT!D,(9.18' ~ y;>6))1UJ6))16\)

(pffiffilUJLDIT6m"~IT ~w.

~6<fuT @uS1rr ~Y;> 6UlUJ6\) LD!D,(9.IW BT!D,(9.Iuy!!) ~6<fuT@uS1rf1UJ6\)

@1J"6<fuT(8w 66&r,(9.lffiQffiIT6&r,(9.1 Q~ITLrrY6jj)LUJ §J6jj)!!)ffi6fTIT~W. ~6<fuT@uS1rf1

~y;>6UluS16\) 6T6&rU~ @UJ!D6jj)ffi8' ~y;>6))I6\) ~6lfuTuS1rf1ffi6Yft6\) Q8'UJ6\) LD!D,(9.IW

LD6ofI~6m"IT6\) i1L(56lJIT ffiffiUU L L ~Y;> 6\) ~6\)6\)IT ~ @UJ!D6jj) ffi ~y;>6))I6\),

~6lfuT@uS1rf1ffi6Yft6iIT Q8'UJ6\:>UIT(8ffi6jj)6fTuu!D01 ~01lljw @UJ6\) -%j,~w.

8'WUffiIT 6\)LDITffi @ ~ ~6ofI~ §J6jj) !!)UJITffi&jW uUJ@J6IT6fT ~6jj) !!)UJITffi&jW

6lJ6fTrr,lt§.J6IT6fT~. ~LD§liw, BT!D,(9.I8'~Y;>6\) ~ffi(8ffi@!9ffi~~ ~rr&jffiIT@W

~6<fuT@uS1rf1ffi6Yft6&r UUJ6&rUITL6jj)LlljW QU!D,(9.I6IT6fT~.

~~~hUITUJW 5

BTW IDJB:- @;W61> !BJ6Ifur@.lu5)rfiUJ61>

~6<fuT@uS1rf1ffi6IT u!D!)51UJ uli}-uy (p6&r ffiIT6\)~@6UI(5,1t~~ ~~6&r

(p ffi ffil UJ~ @ !Dffi ITffi &j W, LD(5~ ~ 6lJW LD!D,(9.I W Q ~IT ~ 6\) ~ 6jj)!!) ffi 6Yft §liw

6) !D ,(9.1ffi Q ffi IT6IT 6fT U U L L ~. ~ !Dffi IT6\) ~~6\), ~ 6lfuT 61mf1 uS1rf1UJ 6\) u51ffi &j W

cilllrfl6lJ6jj)L,It~ 6(5 ~01cilllUJ6\) UITLLDITffi LDIT01llj6IT6fT~. ~6<fuT61mf1uS1rf1ffi6IT

u51ffi&jW (pffiffilUJ~§J6lJW 6lJITw!i>~6jj)6lJUJITffi i1L6IT6fT6m". 6)Q6m"6ofI6\) ~6jj)6lJ

u51ffi&jW ~LDIT8'LDIT6m" BT!D,(9.Iuy!!) ~ffi(8 ffi6jj)6fTi1L6<fuTLITffi~ffil6&r!!)6m". ~LD§liw

BT!D,(9.Iuy!!) ~ffili}-!D~ 6T@IJ"ITffiU ~UITrfI(8w 6JflJ"rrffi6fTITffi&jw,

~6<fuT @u51rf1ffi6Yft6&r uffi.t~ i1L6IT6fT6jj)~lljw ffi6<fuTL01,1t~6IT6fT6m"rr.

i1LuS1rf1 ~ 6\)6\)§J LDffiffi6IT Q~ IT6jj)ffi W~ 6 L(8 QLDIT~~LDIT6m"

Q6lJ6YftUIT @UYffi6IT BT!Dg).I8'~Y;>6\:> 6T6m"UU(8W. BT!D,(9.I8'~y;>6))I6\) ~6<fuT6ffi5Trr,

ffiIT!D,(9.I, !Bl6\)W, LD!D,(9.IW ~ 6lJ!D016&r 6 6&r,(9.IL6&r 66&r!!)IT 6m" Q~ITL rry

LD!D,(9.IW @,It~ Q~ITLrry ,llirr, ffiIT!D,(9.I,-%j,ffiITUJW, i1LuS1rf16m"ffi.tffi6IT~6lJ!D016&r

U6<fuTYffi6IT -%j,ffilUJ6lJ!D01!Dffil6jj)L ~UJ )!>6jj)L QU,(9.Iffil!!)~. @,It@UJ @@ffiIT 8'ffi.tffi6IT

BT!D,(9.I8'~Y;>6jj)6\) U~8'LDffiIT ~ffi.tffi6IT 6T6&r,(9.1 ~6jj)y;>ffiffil6&r!!)6m". ~6jj)6lJ

-%j,ffiITUJW, ffiIT!D,(9.I, ,llirr, !:!,u51, Q)!>(5uy 6T6m"UU(8W. ~6jj)6lJ ~6jj)6m"~§Jw

66iIT ,(9.IL6&r 66&r,(9.1 Q8'UJ6\)UL(8, BT!D,(9.I8'~y;>6))I§liw, i1LuS1rf16m"ffi.tffi6Yft§liw

6 (5 8' LD!Bl6jj) 6\) 6jj) UJ i1L 6<fuTL ITffi~ ffil6&r!!)6m". BT!D,(9.18'~Y;> 6))16\), i1L uS1rr
~ 6lJ@uS1UJ6\) LDIT!D!!) ffi.tffi 6IT ~ 6<fuT61mf1uS1rfIffi 6Yft6iIT Q 8' W 6jj) ffi uS16m"IT6\)

6) !D U (8 ffil6&r!!)6m". (p~ 6\) ~ ffiffilUJ )!>IT(8 ffi 6Yft 6&r BT!D,(9.I8' ~Y;> 6\) LD!D,(9.Iw

(p6&r~6m"!D !!)~@ !DffiIT6m" LDIT)!>IT(8 6i1>6JfL6ofI6\) i1L6IT6fT 6i1>LITffi~!lliDITu516\)

1972 -%j,w -%j,6<fuT(8 ~6&r ~,It~ ITW )!>IT6IT )!>6jj)L QU!D !!)~. @~6&r

!Bl6jj) 6m" 6lJ ITffi , 6 6iJ Q 6lJ IT(5 -%j,6<fuT(8 W ~ 6&r ~,It ~ ITW ~ ~ @ i1L6\)ffi

8T!D,(9.I8'~Y;>6\) @6m"LDITffiffi QffiIT6<fuTLITLuU(8ffil!!)§Jo

i1L6\)ffil6\) (p~6&r l!:P~6Ul6\) ~~IT 6&r01UJ6jj)6lJ ~6<fuT61mf1uS1rf1ffi6IT ~IT6&r.

~6jj)6lJ 6T6\:>6\)IT @Lffi.tffi6Yft§liw, ~@ffi 6T6<fuT61mf1ffi6jj)ffiuS16\) i1L6IT6fT6m".

6 (5 ffillJ"ITW LD6<fuT 1 0 0 u516\) 6))1 UJ 6jj) 6m" cilll L ~ @ffi LD IT 6m"

~6<fuT@u51rr ffi6jj)6fT QU!D 01(5ffi~wo ~6jj)6lJ Urfl61J1ITITLD 6lJ6fTrr8'1fl

!:!,u51uS16&r~LD!Du~@u516&r LDIT!D!!)ffi.tffi6ITLD!D,(9.IW BT!D,(9.I8'~Y;>6\:> Iflffiffi6\)ffi6IT

5.1 B>rrJDW IDrrar

LD6ofI ~ 6&r, cilll6\) ffi.t~ ffi 6IT LD!D ,(9.1W ~IT 6lJ IJ"ffi.t ffi @!9ffi~ ~ffi.t ~
Q8'wUJffi Bin.li}-UJ 66&r ,(9.1 ~6\)6\)~ U6\) LDITBTffi6IT ffiIT!D,(9.I LD6<fuTL6\)~@ 6\)

~ 8' rr6lJ~ ffi IT!D,(9.1 LDIT8' 6jj) L ~ 6\) 6T 6m"U U (8 W. ffi IT!D016\:> 6) !DU (8W
cilll(5WU~~ffiIT ~ @UJ6\)L51 UJ6\), ~6lJ~uS1UJ6\) LD!D,(9.IW i1Lu51rf1UJ6\) U6<fuTYffi6Yft6&r

LDIT!b!!)ffi.tffi~6fT ffiIT!D,(9.I LDrrBTu(8~6\) 6T6&r,(9.lW Bin.!!)uu(8ffil!!)§J. @§J

i1LuS1(56IT6ir6lJ!D01!D~w, i1LuS1rr~Y;>§liffi~w ~ffi.t~ cilll6jj)6fTcilllffiffiffi Bin.li}-UJ~.

ffi IT!D016\) ~ ~ 6jj) 6lJ ffi ~ ~ @ffi LDIT6m" LDITBT LD6ofI ~ rrffi6Yft6&r

Q8'UJ6\)ffi6Yft6m"IT6\:> ~8'rr 6lJ~IT 6\:>, @UJffiffi 8'LD!Bl6jj)6\) ffiIT!D,(9.I LD6<fuTL6\)~6jj)~

UIT@ffiffil!D~o ~§J LD6ofI~6&r LD!D,(9.IW~6lJ@J6jj)LUJ ~Y;>6jj)6\)U UIT@ffiffil6&r!!)~.
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5.1.1. B>rrJD,(9.I IDrrB'6tf)L6l.I~6iIT ~~rr!Jrn..B>6Yr

ffiITrru6&r ~LDIT6m"ITffi6jj)6T1)(8, ffiITrru6&r 6jj)L -%j,8>6jj)6r0(8, 6jj)!>LIJ"§16&r

-%j,ffi 6jj) 6T1) (8ffi 6IT , 6jj)!> li}-IJ"§16&r 8' 6\) 6jj) U (8, ~ ~ 6fT ITrfl6&r , ffi rr rr U 6&r 6jj) L

-%j,ffi6jj)6T1)(8, 6jj)!lliDli}-~IJ"ITffiITrru6&r LD!D,(9.IW -%j,ffi(ffi)1L~Lffi6IT (p~6UlUJ6jj)6lJ
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6UITIJ..j!§615)61)uSI@)J6IT6IT ffiIT0W WITBTffi6IT ~@)tb. W0!D ffiIT0 W WITBTffi6IT

~BT, ffiITLu51wtb, @)(g!J"ITu51wtb (gUIT61IT!D U~6UIT6GT ~(g61)ITffirfuffi6IT ~@)tb.

6Trfl<O1UIT@jLffi6IT (!:P<.!:J?61»WWITffi 6TrflWIT~~6GTIT @)Jtb, <O1§!L 6T 61IT~61ITffi6IT

<O16UorfIuSI(8tb LJ615)ffi <O1UIT@jLffi6IT, m.rn~ ~615)61)ffi6IT w0wtb LJ615)ffiit~6\J.

(g U IT61IT !D615) 6U , ffi IT ITU 61IT 615)L ~ ffi615)6ru (8 W ITBT <016U orfI W ITffi ffi

ffiIT!J"6imTWITffil61IT!D6GT.ffirfl 6Trfl6U~IT@)Jtb, <O1UL(g!J"IT6\51wtb <O1~IT~0CFIT615)61)ffi6IT,

6T61fur<O16imTtiJ BTit~ffirflffi@)tb <O1~IT~0CFIT615)61)ffi6IT, ~0!D6\J u51ffiffi ffi$~ffi

~u5161) Bin.Lrfuffi6IT, ~(g61)IT ffiit <O1~IT~0 CFIT615)61)ffi6IT(gUIT61IT!D61»6U ffiIT0!D16\J

CF6\JUIT 615)L ~ffi615)6ru(8 WITBT 6]"0UL ffiIT!J"6imTWITffil61IT!D6GT. 615)])L!J"§!61IT

~ ffi615)6ru(8 WIT CFIT6GT~ <01U IT~ 6U ITffi 6U ITffi 6GTU LJ615)ffi, U ITtiJ 61)ITffi6IT,

<016U I!j-W@j $ ~ <01 ~ IT ~ 0 CF IT 615) 61) ffi 6IT , 615)]) L rfl ffi ~ u5161) tb ~ W ITrfl ffi@)tb

<O1~IT~0CFIT615)61) w0wtb W!J"tb, ffi~6Lja:.6IT 6Trfl6U~IT@)Jtb 6]"0u(8ffil!D~'

5.1.2. w6IIfI~ ~(g!J"ITB:..i1w&>!bIsU H>ITJDIDJ WIT~6GTITsU UIT!bIuLj

ffiIT0!D161IT WITBT w6Of1~ITa:.615)6ITU <O1U@jW6IT6Lj UIT~ffiffil!D~' @$~

UIT~ut5I6\J )]) BoBTit~61IT615)W,@!J"it~it ~ 6\J )])BoBT(g CF@j~6\J, 6l51uit ~ffia:.6IT

~~ffirflit~6\J, t:YJBoBTit ~6imT!D6\J, ~GiuitWIT w0wtb t:YJBoBTffi@)!:96\J~!:90lf)

(bronchitis), (gUIT61IT!D615)6U ~~a:.rflit~6\J, @J615)!J"u.\"!J"6\J<O1CFW6\JUIT(8a:.6IT

9IT(gffi(8 ~~6\J, ffi61fur, t:YJffi@), <O1~IT61fur615)LuSl6\J 6TrflBoCF6\J, ~615)61)6U6\51,

BT6UITCF W61furL61) 6TrflBo8'6\J (gUIT61IT!D61»6U ~Lrfu@)tb.

5.2. H>ITJD!D1ffi ep6UtD u!J"6lJtD (g)])ITtiJH>6IT

ffiIT0 !D1@)J6IT6IT@J61fur6mITluSlrflffi~ffi@) w61fur, Jf,IT, ~<.!:J?ffilw (wffiffilw)

~L6\Jffi6IT W0IDJtb (g)])ITWITorfIffi6IT (gUIT61IT!D615)6U(gW ~@)tb. ffiIT0 !D16GTIT6\J

u!J"6Ljtb (g)])ITtiJffiffil@ju51ffi6ITIT6\J 6]"!J"IT6ITWIT6GT (g)!jITlUffi6IT U!J"6Ljffil61IT!D6GT. ~615)6U

QU@jtbUIT@)Jtb ffiIT0!D16\J ffiIT6imTUU(8 ffil61IT!D6GT. a:.IT0IDJ (!:PffiffilWWIT6GT

U IT615)~ ffiorfl6\J e61ITIDJ. (gw@)Jtb 6]"!J"IT6ITWIT6GT (g)])ITtiJffi6IT a:.IT0!D16GTIT6\J

U!J"6Lj6U~ ~ !D1WUUL(86IT 6IT6GT . ffiIT 0 !D16GTIT6\J u!J"6UffiBin.l!j-w (!:pffiffilwWIT6GT

(g)]) ITtiJffi6IT W0Wtb ~ 6U0615)!Dit (g~ IT0W6l51ffi@)tb (g)]) ITtiJffi ffil@ju51ffi6IT

~LL6U615)6imT 16\J <O1a:.IT(8ffia:.UUL(86IT6IT~.

UIT6.lJ!!rflWr!.Ja:.6Yf16IITIT6\> 6J"0u(Bw (g!JjITwa:.6IT

1 LJ@jG8'w(g6\JlTmu Lj@jG;J8'6U6\J/T6lJ6IDB;B;6Tr

2. Giuc...G!JU(gLITB;IT8;B;W(guITI<§6ID8'I!!-Giu 6ivLG!JUG\'L/TB;/T8;B;6ivuG\'w/Tgf6iJr6iv

3. I!!-~UIT@)(gGlTIT.#1Giu(TB) 6IDLD8;(gffiITUIT8;l-"!ITIwLDI!!-~UIT@)(gGlTIT.#1Giu

4. l!!-u~ITIwlT ffiITITI6Irl'IUIT8;l-"!ITIWLDl!!-u~ITI(gw

5. GiuLG!JU(gLlTffilT8;ffiW $1(gLDIT6Irl'IWIT GiuLG!JU(gLlTffilT8;ffiGiu$1(gLDIT6Irl'I(gW

6. .#1LL(gffilTorD1Giu ffilGlTITu5'l!!-wlT.#1LLIT.#1

7. GLD6Irl'I6iJrri.J(gB;1TffilT8;ffiW 6ID)"!)9IT1wlTGLD6Irl'I6iJr~I!!-I!!-Giu

GLD6Irl'I<§6ID§JLI!!-Giu

8. $1(gLDIT6Irl'IWIT

k!,~615)/TH>6YTIT6\J u!J"6lJtD (g)])ITWH>6IT

9. ffilITIU(gLITB;IT8;(gffilT.#1Giu

10. t51GlTITGiu(gLIT6IDLD(gffilTmu

11 ~GiuUIT~(g6\JIT.#16iu

5.1.3. 6]"(g!J"IT/TIT6\J

Jf, IT$1615) 61)ffi orfI6\51@j $ ~ ' 6]" !J"IT6IT W IT6GT @J61fur6mITluSlrfla:. 615)6IT ffi

<O1ffiIT61furL, Jf,ITit ~orfIffi 6IT a:.IT0!D16\J Q6UorfIuSlLUU(86U(g~ 6]"(g!J"ITCFIT6\J

6T6GTUU(8tb. a:.IT0(g!DITLLtb, ~IT6U!J"rfua:.6IT, 6l5161)rfu@)a:.orfI61IT u!J"ut5I6I51@j$~

@J61fur6mITluSlrfla:.61»6IT ffiIT 0 w6.@)6. <O1a:.IT61fur(8 6U@jffil !D~'

5.1.4. t5fr &>~61f1, t5fr &>~61f1 !51!M,B:.61f1w6iu

~ tb (!:p ~ 6\J , @ @j (!:p ~ 6\J , (g U BT~ 6\J Jf, IT!t §.! orfI a:. 61» 6IT

~61furLIT6.@)ffil61IT!D6GT. e6i.J<O16UIT61ITwW ~u51W Jf,IT w0wtb CF~615)WU (mu-

cus) <O1uJDW6IT6IT~.(gw§lltb @$~ Jf,ITit~orfI (g)])ITWITorfIffiorflLu51@j$~

u!J"6l516GTIT6\J ~uSI!J" ffiffi6imT6.a:.IT6GT (g)])IT615)W 6]"0u(8 it~w @J61furffil@ju51a:.615)6IT

~6IT6ITLffiffilllj6IT6IT~. (g)!jITlu6.ffil@ju51ffi6IT BT6UITCFffi @)!:9IT615)W ~~IT!J"WIT ffiffi

<01ffi IT61fur L 615)6U . Jf,ITit ~ orfI $1lljffiorfIWGiu : <016UU U 11m 6GT ~ 61)IT$ ~
ffiIT 0 WW61furL61)it~6\J @$~ Jf,ITit ~orfIffi6IT u51ffiit ~rfl~WIT a:. ~6l51WIT ffil

Jf,ITit~orfI $1lljffi6Tf1W6ruITffi WITWffil !D~' 6T 6GT(g6U, Jf,ITit~orfI ~6l51WIT6U~IT 6\J

ul!j-$~ ~LU<O1UIT@j6Tf161IT u51BoCFtb Jf,ITit~orfI $1lljffiorflwGiu ~@)tb.

61

615)6U!J"6ruIT sU 6]" JDu(BtD (g )!>ITWH>6IT

12. 8'1T~1T!J61mT §J6\J(g~1T6l!joLD

13. @6iJrLJ~6iJr6iu6nJ1T

14. LDlD6iu

15.~

~LL6U6ID61fIIT 1

6IDLD(gffilTt5IGlTITGiuLDIT $1(gLDIT6Irl'I(gW

ffilITIU(gLf\ffilT8;ffiGiu $1(gWITUITITLD6iJrGiu

t516\JITGiu(gLIT6IDLD96iu GLITLD6IDLI!!-Giu

~GiuUIT~6\JGiu oOoullluSl(gB;LGiu

6ID!J(g6OT1T6ID6l.I!JGiu

~(g~lTuSl8;(g6f\J1T 6ID6lJ!JGiu

LDLDGiu 6ID6l.I!JGiu

u5'.#1wGiu 6ID6l.I!JGiu

5.3 @)I!j-tf,rflffi IDJ6II1IT~uSlrflwsU ~!JtD

Jf,rfl61IT~!J"it615)~lljtb, @)1!j-Jf,!J"ITa:.uUW61ITu(8it~ ~~61IT ~@)~615)wlljtb

~!D1w 100ml Jf,rfl6\J ~6IT6IT @)L6\J 6UITW @J61fur~uSlrfluSl61IT 6T61fur6mITlffi615)ffi

ffi6imTffiffilLUU(8ffil!D§.!'@$~wit ~!J"ffi ffiL(8UUIT(8 (EIS -Bureau of Indian
Standard) Jf,rfl6\J @@jffiffi (g6U61furl!j-w ~ITrfuffilffi' <O1a:.IT6IT6IT@W61IT!D
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QWIT~~ @)uill 6lJITW @6ifuT6mITuS1rf1w!i>Wtb W6\)ffiffi~6!.j @6ifuT@uS1rf1

@6lJ!i>!fj16iIT ~6IT6!!)6lJ .ffi1rr6mITuS1~~6IT6IT ~. @)L6\J 6lJITW 1'LuS1rf1 wL(Bu516iIT!fj1,

@)L6\J6lJITWoooUIT§.?ffi6IT, ffi6ITITGWLITtq..UJr5.Jffi6IT, w61IT1~ @)L6\J 6!!)6lJ!JGWffi6IT

cgUIT6iIT!D6!!)6lJlI..jtb @)tq..,llirfl6\JffiL(BUU(B ~~UUL(B ffi6ifuTffiIT61mflffiffiuu(B&l6iIT!D6!IT.

@)tq..,llirfl6\J U UJIT6\) ~ ffi6\J ~ffi 6ffi1§J6iIT tq..w IT6ifuTL - (B 0 D ) (@(5ffiffi
cg6lJ6ifuTtq..UJ ~ffi6ffi1§16iIT ~6IT6!.j) ~6IT6!.j 3 ppmffi@)ffi @)6!!)!D6lJITffi6!.jtb

~6\J6\)~ 3 mgl6\51LL!JIT ffi6!.jtb @(!3ffiffi cg6lJ6ifuT(Btb.

~LL6lJ6If>6l!1IT II

(§tq..,llirfl6irr 6If>wfficg!JITUlUJ6U ~!Jtb

611.6T61Iirr 6U16lJ!Jtb,

1. <OIWIT~~ @)L6\J 6lJITW 1'LuS1rr(MPN/1 OOml)

2. QWIT~~ w6\)ffi ffi~6!.j @6ifuT@UJrfI (MPN/lOOml)<O.O

~6IT6!.j

<50

..f1&l6-6!!)B' 6T6!ITUU(Btb. @tb(!;p6If>!DuS16\J ~W&l @(!3ffi&l6iIT!D, u51~ffi&l6iIT!D

~1LUQUIT(!3Lffi6IT ,lliffiffiuu(B&l6iIT!D6!IT. ffi~6!.j ~ffi!i>!DUULIT ~ ffi~6!.J.llirr QurflUJ

~!D!f>~ Q~ITLtq..ffi~ffi@)6- QB'~~~UUL(B l5I6iIT6!ITrr B'6\J6\)6!!)Lffi ffi~UY

61fwutq..6!.j (!;p6!!)!DuS16\J ..f1!fj1UJ ~@ffi@)ffi6IT Q~ITLtq..uS16\J 61fwutq..lI..jWITW

<OIB'WUJUUL(B ,lliffiffiuu(B&l6iIT!D6!IT. @!f>~ ~LUQUIT(!36IT (GW6\)L§.?) ,lliffiffiUUL(B

~ 6!!) 6lJ ffi IT!i>!fj16\J 6\) IT <OIB'rfI~~ ~ ffiffi ITffi .ffi16\) ~~~tb, 1'L!J ffi@)~ uS1~ tb

cg B' ffi rflffi ffi U U (B &l6iIT !D6!IT. ,lli rr W U @) ~ GW 6\) L §.? Q ~ ITL tq..ffi@)

<OIB'~~~uu(B&l!D~. GW6\)L§.? <OI~ITLtq..ffi61f16\J~~u5161IT1UJtb B'6\JcgUL ~6\J6\)~

w!i>!D 1'L6!!)!D6!!)UJ6- <OIB'wlI..jtb <OIUIT(!3Lffi6!!)6ITU uUJ6iITu(B ~~, 8in.L(Bw!i>Wtb

ffirflW <OIUIT(!3Lffi6!!)6ITlI..jtb, @6ifuT 61mfluS1rf1ffi6!!)6ITlI..jtb ~r5.Jffi6!!)6lJ~~6\J ,lli6!!)!J

BT~ ~ U U (B ~ ~ tb <01B' tq.. Q W 6ifuT cg U5l.~ 6iIT (!;p 6!!) !D uS16!!) 6!IT 51 ~ ~ 6IT6IT~.

(!;p~6iIT6!!)W ffi~6!.j ..f1&l6-6!!)B' 30-40 B'~61f~tb BOD6!!)UJ ,lliffi@)&l!D~. cgw~tb

BOD 51U LJffiQ ffiIT6IT6ITffi 8in.tq..UJ ~6IT 6!.j @)6!!)!Dul5I !i>@) @!J6ifuTL IT6lJ~

..f1&l6-6!!)B' cg~6!!)6lJuu(B&l!D~.@)L6\J6lJITWoooU§.?ffi6IT

&l6ITITGiuLITtq..UJIT

w61IT1~ffi @)L6\J 6!!)6lJ!JGWffi6IT

BOD u5)&l 6\51LLrr (@(!3ffiffi cg6lJ6ifuTtq..UJ

~ffi6ffi1§16iIT ~6IT6!.j)

Adapted from Payment (1991)

5.4 ffi~~ ~r'r 9!J6!!)wuYtD,<OI6lJ6TAcgUJJDJD~tD

uUJ6iITu(B ~~UJ ,lli(!3tb, w61IT1~ffi ffi~6ill6\51(!3ffi@)tb ,llirr, ffil!:{?6!.J.llirr,

w !i>Wtb Q~ IT~!i>B' IT6!!)6\)ffi 61f16\51(!3!f>~tb, 6ill6lJB'ITUJ~~6\51(!3!f>~tb 6lJ(!3tb

ffi~6!.jffi6IT 8:>~6!.J.llirr ,llirr .ffi16!!)6\)6!!)UJ~6!!)L&l6iIT!D6!IT. QUIT ~6lJIT ffi, ffi~6!.J.llirfl6\J

95 B'~61f~tb ,lli(!3tb, 5 B'~61f~tb ffirflw w!i>Wtb ffirflWW!i>!D QUIT(!3L8:>~tb

~Lr5.J&lll..j6IT6IT6!IT. ,llirfl6\JUIT~ ~W&lUJ .ffi16!!)6\)uS16\J ~LUQUIT(!36IT 1'L6IT6IT~.

ffi~6!.j,lli 6!!)!J tf!J 6!!)w ffiffi U 6\) (!;P6!!)!Dffi6IT 1'L6IT6IT6!IT. ..f1!fj1UJ ~ 6IT6ill6\J

W6\)ffiffi~6!!)6lJ 6lJtq..ffiL(Btb Q~ITLtq.. w!i>Wtb QB'utq..ffi LITr5.J@)ffi6IT cgUIT6iIT!D

(!;p6!!)!D8:>6IT uUJ6iITu(B~~uu(B&l6iIT!D6!IT. 8:>~6!.J.llirr tf!J6!!)W~~6\J 6T6iITU~

,lli6!!)!J BT~~uu(B~~ WWBT!:R!i>..f1QB'W~ w6ifuT(Btb uUJ6iITu(BWITW QB'W~6\J

~@)tb. ffi~6!.j ,lli6!!)!J Q6lJ61f1cgUJ!i>W6lJ~6\J ~6iIT W (!;pffi&lUJWIT6!IT (!;p6!!)!Dffi6IT

1'L6IT6IT6!IT. ~ 6!!)6lJ (!;p~ 6iIT6!!)w, @!J6ifuTLIT 6lJ ~ w !i>W tb ~ 6iIT!DIT6lJ~

..f1&l6-6!!)B'ffi6IT ~@)tb. (Primary, Secondary, Tertiray).

3.

4.

5.

6.

0.6

1.9 B'~61f~tb

0.0 B'~61f~tb 5.4.2. @!J61furLIT6lI~ c!f:}&;1~6!!)B'

@~ 1'L uS1rfI UJ 6\J ..f1&l6- 6!!) B' ~ 6\J 6\) ~ @6ifuT 61mfluS1rr ..f16!!)~ 6!.j

6T6!ITUU(Btb. @tb(!;p6!!)!DuS16\J BOD @6iIT 90-95 B'~61f~(!;ptb QU(!3W6IT6!.j

cg~ITwffi&l(!3u51ffi~tb ,lliffiffiUU(B &l6iIT!D6!IT. BOD uS16iIT ~6IT6!.j @)6!!) !D6lJ~!i>@)

..f1&l6-6!!)B'uS16\J U6\) 6lJ~ffi6IT 1'L6IT6IT6!IT. ffirflWU QUIT(!361ft6iIT u51ffi6-..f1!fj1UJ

U@)~6!!)UJ ~IT ~u QUIT(!36ITIT ffi WIT!i>W6lJ~6iIT ~6\)(!;ptb, 51(!3U@)~6!!)UJ

,lliffi ffiffi8in.tq..UJ ~LUQUIT (!36rrIT ffi WIT!i>W6lJ~6iIT ~6\)(!;ptb BOD @)6!!)!Duy

s;r !i>U (8 &l !D~ . @!J6ifuTLIT 6lJ ~ ..f1&l6- 6!!) B' uS16\J U 6\) (!;p 6!!) !D8:>6IT

6ill6IT ffiffiUUL(B6IT6IT6!IT.

<3

5.4.1. ~~6iIT6!!)W c!f:}&;1~6!!)B'

ffi~6!.j ,llirfl6\J 1'L6IT6IT 20-30 B'~61f~tb ffirflWU QUIT(!3Lffi6IT w!i>Wtb

..f1W ~ffi6IT ffi6!!)6IT 51(!3 @)!fj1ul5I LL .ffi16!!)6\)uS16\J ,lliffi@)~6\J (!;p~6iIT 6!!)W
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a. ~ffi6l1S1ffi!J6l!1ITffi~6ITtb : ~ffi6ffi1ffi!J6Q(ITffi @)6ITtb ~~8:> ffi~6!.j

,llirfl6\J ~6\JffiITffiffi6!!)6IT 6lJ6IT!J6- QB'w&l!D~. @~ &l!JITwuu@)~uS1~tb,

Q ~ IT~ !i>B'IT6!!)6\)8:>61ft~ tb @!J6ifuTL IT6lJ~ ..f1&l6-6!!)B'ffi@)U

uUJ6iITu(B!b~uu(B&l!D~. Q~tq..cg!JIT Lcg!JITl5Iffi UITffil!!!rflUJITffiffi6IT (Het-

erotrophic bacteria) 8:>rflWUQUIT(!3Lffi6!!)6IT6T61ftUJU@)~ffi6ITITffi~~~~,

~6!!)6lJ U6-6!!)B' UIT..f1uS16iIT6lJ6ITrr6-..f1ffi@)1'L~6!.jWITW QB'w&l6iIT!D6!IT.@!f>~

B'~~ffiffi6!!)6IT U6-6!!)B' UIT..f1ffi6ITuUJ6iITu(B~~ ~~6iIT QWIT~~ 6T6!!)L6!!)UJ

~ ~ ffirfI~~ ffi Q ffiIT6IT&l6iIT!D6!IT. 8:>IT!i>W ~ffi 6ffi1§J6iIT ~ 61ft~ ~ ffirflw

QUIT(!3Lffi6!!)6IT ..f16!!)~6lJ6!!)LUJ6-QB'w&l!D~. @!J6ifuTLIT6lJ~ ..f1&l6-6!!)B'uS16\J

ffirflwU QUIT (!36IT .ffi16!!)6\)~~tb, BOD ~6IT6!.j @)6!!)!DffiffiUUL(Btb

WIT!i>!DW6!!)L&l!D~.@~ ~6ifuTLUULL GW6\)L§.? (!;p6!!)!D6T6!ITUU(Btb. @!f>~

(!;P6!!)!DuS16\Jffi~6!.j ,llirrwLL~~6\J ~l!:{?~~WIT ffi ffiIT!i>W QB'~~~uu(B6lJ~6iIT
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~6\)LD, ffirflLDUQUrT(!56IT 6lJrTllj&ffi6!TrTffi61.jLD, @~61IT u5lffi~ lfI!]51w ~6!T61.j

QI3'6\J 6T6!5)L ~@ffirflUI5I~LD (]I3'IT£I!D§!. @!is~ Ql3'w6\J @j615iIT6mIT1uS1rf1ffi6Yfl6ITr

QI3'W6\JUrTL.6!5)LU QUrT(!5~§!6IT6!T §!. ~ffi(]61.1 @~6!5)6iIT ~uS1rf1w6\J 1fI£I~6!5)13'

(Biological treatment) 6T61IT[pJLD 8in.!D6\)rTLDo

b. <DI13'rTL. <B 6)J Uj-B>L. Uj- : ffi rT,ID[pJ @'51:Q61516\J @ IJ 615iITL rT61.1§!

1fI£I~6!5)I3'(!:p6!5)!D Ql3'rTL.CB 6lJUj-ffiL.Uj- QffirT 615iITCBLD,Oj6!5)L<DIu[pJ£I !D§!. @§!

u5lffi 51 6YfIw ffi~61.j Br~@ffirflULj (!:P6!5)!DWrT@)LD.@@6\J ~6!5)L&ffiUUL.L ffi6\J,

13'1J6!5)6!T&ffi6\J, QI3'ITuffi6\J ffiL.Uj-ffi6IT ~6\J6\)§! QI3'W,ID6!5)ffiU QUrT(!5L.ffi6IT

~LITu£lw 61JUj-ffirT6\J QffirT 615iITL uCB &6!5)ffi, Q~rTL.Uj-uS16ITr~li}-uu@)@uS16\J

~6!5)LD&ffiUUCB £I !D§!o @6i.J6lJrT[pJ Ql3'rTL.CB 6lJli}-ffiL.li}-uS16\J~CB &ffirTffi ffi,IDffi6IT

~ 6IT 6!T ~ rT6\J , ffi~ 61.j ,£ IT LD ,ID [pJ LD ffi~ 61.j Q U rT(!5 L.ffi 6IT Q LD§! 6lJrT ffi

Ql3'rTL.CBLDUli}-Ql3'wwuuCB£l61IT!D6iITo @j615iIT§!6!5)6!Tffi6IT ~ufu£lw QUrT(!5L.ffi6IT

QffirT615iITL UCB&6!5)ffiuS16\J, Br1:Q~LD ,£IT Q~6YfIuUrT61IT, ~6!5)LD&ffiUUL.CB,

,£ITLD ffi~6!5)61.1 6lJ1:Qrfu/EJ, 6lJ~!is§! 6lJ(!56lJ6!5)~ ~Uj-uS16\J (]l3'ffirfl&/EJ !D§!.

Co. ~ & Uj-(] 61.1L.L L. 6iu 6\) L.~ (!:p6!5) !D : @§! u5lffi U U IJ 61.16\) rTffi U

uW6ITruCB/EJ!D§!' ffirT,ID[pJ 1fI/EJ~6!5)13' (!:P6!5)!Dffi6Yfl6\J @§!61.jLD 5161IT[pJ. @@6\J

ffi~61.j ,£rfl6\J §!rfI~LDrT6iIT ffirT,ID(]!DrTL.LLD,@ffi~/EJ!D§!' ffi~6lJrT6iIT§! (!:P~61IT6!5)LD

Uli}-lljLD Q~rTL.Uj-uS16151(!5!is§! ffirT,ID[pJ~ Q~rTL.li}-&@)~ QI3'~~~uuCB/EJ!D§!o

ffi~61.j, (]6lJffiLDrTffi Br1:Q~t.Q ~6!5)LDULj ~6\)LD ffirT,ID(]!DrTL.LLDQl3'wwuuCB£I!D§!'

@6i.J6lJrT[pJ u5lffi §!rfI~LDrT ffi ffirT,ID(]!DrTL.LLD~615iITLrT &ffiuuCB6lJ~rT6\J, 1fI[pJ1fI[pJ

Q~rT@)@ffi6IT (floc-formation) 6),IDuCB£l6ITr!D6iIT. 8in.~ QUrT(!5L.ffi6IT LD,ID[pJLD

u5lffi~lfI!]51w ~~/EJ u5l~&ffi&8in.li}-W ffi~61.jU QUrT (!5L.ffi6IT 5161IT[pJ (] I3'IT!is§!

Q ~ rT@)@ffi6!TrTffi (] ~ rT61IT[pJ LD. @6!5)6lJ IfI [pJ IfI [pJ Q ~ rT@)@ffi6IT 51 61IT[pJ

(floccules) ~6!5)1:Q&ffiuuCB£l6ITr!D6iIT. @6!5)61.1 Q~rTL.li}-uS16\J ~rfuffi

6}SLuuCB£l6ITr!D6iIT .

5.4.3 e.y:>m!D rT6lJ§! ~ffi18:6!5)8' (!:p 6!5)!D :

1f16!5)~61.j!DrT~ ffirflLDUQUrT (!5L.ffi6IT U@06lJrT 6iIT ~ (]6\)rTffirfuffi6IT LD,ID[pJLD

~rT§! ~ULj&ffi6IT (]UrT6ITr!D61J,ID6!5)!D,£&@)6lJ~,ID@)U uW61ITuCB6lJ§! ~6ITr!DrT61J§!

1fI£I~6!5)13' ~@)LD. 6!5),OjL.IJ§!61IT LD,ID[pJLDurT6iuulJlfI61IT ~ULj&ffi6IT '£&ffiUUL

(]6lJ615iITCBLD. 6)Q6iIT61IT16\J @6!5)61.1 \H.L.(]lJrTl5I (]ffi~61IT (eutrophication)

~ 615iITL rT&ffi& 8in.li}-W6!5)61.1. §IT 615iITLUUL.L ffirTITU6ITr 0001516\JL ITffi6!5)6!TU

UW61ITUCB ~@ ffirflLD LDrTBrUCB~@ffi6IT (Po llutants ) ~ffi,ID !DuuCB£l6ITr!D6iIT 0

Br615iIT61mTrTLD6!5)U (] I3'ITU U ~ rT6\J, U rT6iu U IJ6iu ffirT6\J IfIw LD U rT6iu (] U L.L rTffi

61f~uuUj-6lJrT£I !D§!o ~WIT pH 6\J 6!5),OjL.li}-IJ§!61IT~6!S1WrT@)LD (!:P6!5)!DuS16\J

~LD (]LDrT61IT1WrT6lJrT£I !D§!o @6i.J6lJrT[pJ 6!5),OjL.Uj-1J§!6!5)6iIT ~ffi ,ID!D (!:pli}-£I!D§!.

@)(]6!TrTrfI(] 6iIT~ 61IT ~ 6\) LD, ( @)(] 6!T rTrfl6ITr 61.1rTllj ) ~ LD(] LDrT61IT1W rT,

6!5)L & @) (] 6!T rTIJ 6!5)LD6ITr ~ ffi 61.jLD, 15161IT6iITIT 6!5),OJL. IJ§! 6iITrTffi 61.jLD

LDrT,ID!DuuCB£I!D§!. ffi~61.J£IT 1fI/EJ~6!5)I3'uS16\J @[pJ@ ,@6!5)6\) @j615iITWJuS1IT

,£&ffiLD ~@)LD. @@6\J (],OjrTW ~615iITCBU615iITWJLD @j615iIT6mIT1uS1rf1ffi6!5)6!T&

QffirT 6\JWLDrT [pJ 6lJli}-6lJ6!5)LD&ffiUUL.CB6IT6!T§!o @)(]6!TrTrfl61IT 6lJrTllj ~6\J6\)§!

6!5)~li}- (]lJrT@)(]6!TrT6!5)IJCB ~£Iw61J,ID6!5)!Du UW61ITUCB~@ @)(]6!TrTrfI(]6iIT~6ITr

~6\)LD @!is ~ Q ~ rT,ID[pJ ~ 6!5)L ,Oj6!5)L Q U [pJ£I !D§!. ~ 6!5)61.1 ,£ (!5 L 6ITr

6!S16!5)6iITLjrfI!is§! 6!5)~ U(] U rT@)(] 6!TrTIJ6iu ~ u5l6\) LDrTffi 51(!5 61frflw LDrT6iIT

~&6ro1L615iITL. LD,ID[pJLD UrT&l!!!rflWrT 5I@rflWrTffi Ql3'w6\JuCB£I!D§!' @6i.J6lJrT[pJ

Br~@ffirfl&ffiUUL.L ,£6!5)IJU UW6ITrUCB~~6\)rTLDo ~6ITr!DrT61J§! 1fI£I~6!5)13' (!:p6!5)!D

u5lffi61.jLD QI3'6\)61.j ~@ffiLDrT6iIT (!:p6!5)!DWrT@)LD.

5.5 ~Lcg!JrroooL51cga;~m

(] ~6!5)6lJWrT6iIT 13'~§! &ffi6IT, ffirflLD LD,ID[pJLD ffirflLDLD,ID!D8'~§!&ffi6IT

(]I3'IT!is~ ,£(!5&@) lljL.(]lJrTul5I 6T6ITr[pJ QUWITo@6i.J6lJrT[pJ ~@ffirfl&ffiUUL.L

13'~§! &ffi6IT u~ 6!5)13' UrTIfI LD,ID[pJLD ,£IT~~ rT61.IIJrfuffi6YfI61IT 6lJ6!TIT~ 1f16!5)W

~@ffirfl&£I61IT!D6iIT. @~,ID@) lljL.(]lJrT0°0151(]ffi~61IT 51 6ITr[pJ QUWIT 0 @~6iITrT6\:>

~&6nSl§!61IT @)6!5)!D61.j, 13'6\J(]UL.CBffi6IT (]~rT 61IT[pJ~6\J, LD,ID[pJLD 6T@ITULj 13'&@

~ ,ID!D ~ uS1rflffi 6YfI61IT @!Dul5I 6iITrT~ LD §! IT,OJrT,ID!DLD (] U rT6ITr!D6!5)61.1

6) ,ID U CB £I61IT !D 6iIT . (] LD ~ LD ,£ IT~ ~ rT61.1IJrfuffi 6YfI6\J 51 (!5 @)!]51ut.S1 L. L

~uS1rf16iITrfuffi6Yfl61IT QU(!5&ffi ~@,ID@)LD ffirTlJ61mTLDrT£I !D§!. 6lJ615iITL6\J uli}-61.j

6),IDuL.CB @[pJ@uS16\J6T@ITULj @!D6ITr QU,ID!D ~uS1rf16iITrfuffi6IT ~6IT6!T~rTffi

LDrT[pJ/EJ!D§!o

5.6 a;WJ61.j LDIDJ8T1:Q.ID~

ffi~61.j LD[pJBr1:Q,ID1fI 6T6ITrU§! 51(!5 (!:P~6!5)LDWrT 6iIT (!:p6!5)!D ~6\J6\).

6) Q 6iIT61IT16\J 13'L. L U k!, IT61.1LDrT6iIT, Q ~ rT~ 6\J IT@WrT 6iIT LD[pJ Br1:Q,IDIfI

QUrT (!5L.ffi6!5)6!T 6!S1WrTUrTlJ~6\)rfuffi6Yfl6\J 6!S1,IDu~,ID@) @L.Lrfuffi6IT ~615iITLrT &£1

~ 6!5)61.1 ffi~ 6!S16151(!5!is §! £I6!5)L &@)LD Q U rT(!5 L.ffi 6!5)6!T U w@).I6IT 6!T~ rTffi

QI3'W~rT6\J' ~~6iITrT6\J U6\)@J615iIT(B.

6Tooo@) ~,IDu~@uS16\J Q6lJ6YfIWrT@)LD@L&ffi~61.jffi6!5)6!T LD[pJUW@J&@)LD

LD[pJ Br1:Q,ID1fI&@)LD ~L.UCB ~~6\)rTLD. I3'rflWrTffi (]LD6\)rT615iIT6!5)LDQI3'WWUUL.LrT6\J,

@§! Q ~ rT~,ID 13'rT6!5)6\) ffi 6YfI6\J Q 61J6YfIw rT@)LD Qu rT(!5 L.ffi@0&@) 51 (!5

~~rTIJLDrTffi61.jLD, ~,ID!D6\J ~,IDu~@WrT6lJ~,ID@)LD ~~rTIJLDrTffi ~6IT6!T§!.

@L&ffi~61.jffi6!5)6!T 1fI£I~6!5)13' QI3'WlljLD (!:p6!5)!Dffi6Yfl6\J LD[pJBr1:Q,ID1fI 6T61ITU§!

u5lffi61.jLD@61IT!]51W6!5)LDWrT~~rT@)LD. LD[pJBr1:Q,IDlfluS16\J,6T6YfIW LD,ID[pJLD@)6!5)!D!is~

QI3'6\)6!S16\J @L&ffi~61.jffi 6YfI6I51(!5!is§!, ~rfu@) 6!S16!5)6Yt6!S1&/EJ61IT!D~6\J6\)§!
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j!)#8T~ ~6iIT6mLDlLj6IT6IT QUIT(I5Lffi6m6IT t51rfl~Q~(8~~Efu j!)6mLQuWffi'liD~'

@6i.J6)JITW ffi'l6mLIi;ffi'l6iITiD ~L ~LI'r6lj <'f1W ffiLtq-o$6ITITo$G:6)JIT ~Efu6\)~

[)JT6ITITo$G:6)JIT u516iITa:IT!:J :;L6m6\)uS1Efu G:a:rrli;o$uu(8ffi'1iD~' @~ ~!:J6IT6ill!b@)

& # a: ITU QUIT (15 L & 6rfI6iIT 6ill6m 6\) 6m W Ii; @)6miDli;ffi'l6iIT iD~ . ~riI@)

6ill6m6IT6illIi;@)tb QUIT(l5Lo$6IT ,rj5li;o$UULL t516iIT6OTrr ffi'l6mLIi;ffi'l6iITiD w~u

QUIT(I56m6IT (residue) LDwutq-lLjtb uw6iITu(8~~6\)ITtb ~Efu6\)~ @5!:9Efu

j!) L Lj GI U IT(15 6IT IT& Gl6)J 6rfI G:w !b iD 6\) ITtb . W~U GIU IT(15 L & 6m 6IT

o$Ltq-LUQUIT(I5Lo$6ITIT& LDwutq-lLjtb uw6iITu(8~~6\)ITtb.

5.6.1 ffi6l>ULj :;L!:Jw !!>WITrfl8>~W (p6m)D&.6Yr

<'f16m~li;o$UULL, o$rflLDU'GlUIT(I56IT LD!bWtb 6T(15 ~ffi'lW6m6)J G:a:rr!!>~

& 6\)6m 6)J LDtnIiIT@lJL6iIT o$6\) Ii; & U UL(8 ~ IT6)J!:JriI & 6rfI6iIT 6)J6ITrr #<'f1 Ii;@)

G:a:rrli;o$uu(8ffi'1iD~' @~!b@) o$6\)uLj :;L!:Jtb ~Efu6\)~ LDIi;ffi'lw :;L!:Jtb 6T6iITW

Quwrr. QUIT~6)JITo$ LDIi;ffi'lw :;L!:Jtb ~wITrflli;o$ @!:JtnIiIT(8 (!:P6miDo$6IT :;L6IT6IT6OT.

,!:51[Juuuu(8ffi'1iD~' G:LDG:6\) ,!:51!:Juuuu(8tb o$(I5uLj LDtnliIT61rOfI6iIT U(I5LD6iIT

250 mm ~o$ @(I5li;o$G:6)JtnIiIT(8tb. G:LDgwtb o$);J?16ljo$6m6IT1i; Qo$ITtnIiIT(8

,!:51[JuuG:6)JtnIiIT(8tb.t5IiD@) @!!>~Ii; o$);J?16ljo$6IT5 mm U(I5LD6iIT GIo$ITtnliITL

~6IT6ill!b@) o$(I5ULjLDtnIiITQo$ITtnIiIT(8 e!}JLUU(8ffi'1iD~' @tnIiIT@lJuS1rro$6IT

& !b !J5lEfu6\) IT @5!:96\51Efu GI a: w EfuU (86)J ~ ITEfu o$);J?16lj& 6rfI6iIT Gl6)J U u,!:516m 6\)

6.T~j!)ITLo$6rflEfu 70°C ~o$ :;Lw(!5ffi'1iD~' @!!>~ Q6)Juutb 2-36)JIT!:JriIo$(5li;@)

LDIi;ffi'lw:;L!:J~ GI~IT@)~uS16\),!:516m6\)~~ @(I5Ii;@)tb. @!!>~ Gl6)Juutb o$);J?16ljo$6IT

o$IT!b!J5lEfu6\)IT<'f16m~6ill6iITe!}J6\)tb LDIi;ffi'lw:;L!:JLDIT& LDITiD:;L!!>6ljffi'liD~' G:LDgwtb

& );J?16illgw 6IT 6IT G:j!) ITW :;L tnIiIT(8U tnIiIT@lJ tb @tnliIT61rOfIuS1rflo$6m 6IT#

GIo$ITEfu6\)Ii;8in.tq-w~.@~6iIT UW6OTITo$, 4 LDIT~riIo$6rflEfu <'f1iD!!>!!>!!>!:J(!:p6IT6IT

LDIi;ffi'lw:;L!:Jtb ffi'l6mLIi;ffi'liD~'

5.6.1.1. 61fLLq-@;lI6YrG:6YT!!>WITrfl8>~W (p6m)D

LDITL(8Ii;Qo$ITLL6mo$li;@)~(I5ffi'1Efu 8(15 :;L[J1i; @));J?1Q6)JLLUU(8ffi'1iD~'

:;L!:Jtb !!>wITrr Qa:ww QUIT~6)JITo$ 3' x 6' x 6' ~6IT6lj6IT6IT @));J?1o$6IT
. ~ 6m LDIi; & U U (8 ffi'l6iITiD 6OT. ~ IT6)J !:J~~ 6iIT G: 6)J tnIiIT LIT!!> GI U IT(15 L & 6IT

LDIT(8o$(5li;@) 6illrfluUITffi LDITL(81i; Qo$ITLL6mo$uS1Efu G:UITLuu(8ffi'1iD~'

@~6iITe!}J6\)tb !!>IT6)J!:JQUIT(I5Lo$6IT LDIT(8o$6rfl6iIT o$);J?16ljo$6rfl6OTITEfuFF!:JLDITffi'liD~'

@6i.J6)JITW FF!:JLDIT6OTQUIT(I5Lo$6IT LDITL(81i; GIo$ITLL6mo$uS16\51(15!!>~ LD!biD

o$);J?16ljo$(5L6iIT 6T(8li;o$UUL(8 6.T!bo$6OTG:6)J ~6mLDli;o$UULL o$tbG:UITGiuL

@));J?1o$6rflEfuU[Juuuu(8ffi'16iIT iD6OT. @));J?1uS16iIT~tq-uS16\51(15!!>~ 3 ~tq- :;Lw[Jtb

6)J6m[J o$);J?16lju GlUIT(I5Lo$6IT G:a:rr li;o$uu(8ffi'16iITiD6OT. @~6iITw~ G:~6m6)JWIT6OT

~6IT6lj LDITL(8#a:IT6151ITtb G:a:rrli;o$UuL(8, ,rj5IT Q~6rflli;o$uu(8ffi'1iD~' ~6m!:J

~ 6IT 6lj Ii; @) 1 ~ tq- 6)J 6m [TuS16\) LDITL (8# a: IT6151ITtb @));J?1ffi6rfI6\)

G:a:ITli;o$uu(8ffi'1iD~' 10 j!)ITLo$(5li;@) 8(15(!:P6miD @~6m6OT# <'f1iD!!>~

(!:p6m iDuS1Efu ffi'l6IT!J5l6illL LITEfu 8 6)JIT!:JriIo$ 6rfIEfu ~ [TLDIT6OT LDIi; ffi'lw :;L!:Jtb

ffi'l6mLIi;ffi'liD~' @~ o$IT!bw# @5!:96\51Efu !!>wITrflli;@)tb (!:P6miDWIT@)tb.

5.6.1.2 urfu&.~IT (p6m)D

@~ LDIi;ffi'lw:;L!:Jtb !!>wITrflli;@)tbLD!bQiDIT(15(!:P6miD ~@)tb. @!!>~

(!:P6miDuS1Efuj!)o$[J~6m~ 6illL(8 Q~IT6m6\)6illgw6IT6IT 8(15 ,!:516\)uu[TuLj~Efu6\)~

~rfl8T ,!:516\)tbG:~rr!!>Q~(8li;o$Uu(8ffi'1iD~' @tb(!:p6miDuS16\)4.5-10 WLLrr

,rj56IT(!:ptb, 1.5-2.5 WLLIT ~o$6\)(!:ptb 8(15 WLLIT ~(!:ptb :;L6IT6IT @));J?1o$6IT

G:~ITtnliITLuu(8ffi'16iITiDm. @!!>~Ii; @));J?1o$6rflEfu LDIT!J5l LDITJDl o$(I5uLj LDtnIiIT

5.6.2 a:IT61rnT6TrfI 6lJITlLj:;L!i>u~~

~ffi:Jo$o$U QUIT(l5Lo$6IT, o$IT!b!J5lEfu6\)ITQj!)IT~~~Efu (!:p6miDuS1Efua:IT6151IT

6Trfl 6)JITlLj :;L(I56)JITffi'liD~' a:IT6151IT6Trfl 6)JITlLj6illEfu 55-70% wG:~WJtb30-
45% o$ITrru6iIT-6mL-~Ii;6m6J1)(8tb, ~tbG:LDIT6lIT1WITLD!bWtb 6m~tq-!:J§l6m-

a:Efu6mu(8 G:UIT6iITiD6)JITlLjli;o$6IT<'f1!J5l~6IT6ljtb~Lrilffi'llLj6IT6IT6OT.o$IT!b!J5lEfu6\)IT

Q a: rflLDIT6OTtb 8 (15 & IT!bW Lj&IT~ :;L (156m 6IT 6)J tq-6)J GI!!>ITL tq-uS1Efu

j!)6mLQuWffi'liD~' -@!!>~ GI~ITLtq-li;@) a:IT6151IT6Trfl6)JITlLjQa:rflLDIT6OT~GI~ITLtq-

6T6iITW Quwrr. o$IT6iIT£iTL o$!bo$6ITITgwtb, 6Toooffi'lmITgwtb @!!>!!> Q~ITLtq-

:;L(I56)JITli;o$uu(8ffi'1iD~' 6)JITlLjG:a:u51ut5I6iIT~6IT6ljIi;@) 6.T!bu, G:LDgwtb £~tb

j!)o$[TIi;8in.tq-w8(15 6ToOoffi'lmITEfu~m 6)JITlLjG:a:u51uLj Q~ITLtq- (gas holder)
~6m LD!!>~6IT6IT~. Q~ITLtq-uS16iIT uli;o$ riIo$6IT, o$6rflLD.tnIiITo$6m6\)6m6)JuS1Efu

@(I5Ii;@)LDITW ~6mLD!!>~6IT6IT!!>ITEfu, 6)JITlLj o$~6lj !!>(8li;o$uu(8ffi'1iD~'

@~~6mo$W GI!!>ITLtq- u51!!>Ii;@)tb Q~ITLtq- (floating drum) 6T6iITW

~6m!:9li;o$uu(8ffi'1iD~' :;L~IT!:J6151ITtb: KVIC (Khadi Village Industries Cor-

poration) o$IT~ ffi'I!:JITLDQ~IT);J?16\) ~6mLDULj.

5.6.2.1 a:IT61rnT6TrfI 6lJITlLj~61!')lDuL5Im G'la:W6tlUITCB

LDITL(8 #a:IT6151ITtba:LDLDIT6OT .&(l5L6iIT G:a: ITli;o$UUL(8 o$6\)6m6)JWIT&

LDIT!biDUUL(8, a:IT6151IT 6Trfl6)JITlLj Qa:rflLDIT 6OT~ GI~ITLtq-uS16iIT :;L6IT@)!:9ITW

6)J);J?1WITo$~!biDuu(8ffi'1iD~' @!!>~ Gla:rflLDITmtb, 6.TiD~~IT!:9 35°C@Efu, pH

LD~ULj 6. 8- 7.5 Efu G:!!>6m6)JIi;@)!J5lw~6IT6lj 6mj!)L!:J§lWJtb, UITGiuu!:J6Y\Y"W

@(I5Ii;@)tbG:UIT~, Q!!>ITLrr!!>~ j!)6mLQuWffi'liD~' a:IT6151IT6Trfl 6)JITlLj

:;L (156)J IT& 40 -50 j!) ITL& 6IT ~ ffi'l6iIT)D6OT. Q a: rflLDIT6OTIi; ffi'l6151IT!J5lEfu,
:;L(I56)JITffi'l6iITiD 6)JITlLj, 6Tooo@)Q~ITLtq-uS16iIT G:a:rr li;o$UUL(8, 6TrflQUIT(I56ITIT &

GI~ITLtq-uS16iIT G:LD!bLjiD~~6\51(15!!>~ Q6)J6rflWIT ffi'IiD~/
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5,6,2,2 6-1T6151!T6Trfl 6l.I1T1l.j~l!56l.11T ~6\>

8>ITJDW Lj8>1T~ <!5);R6I5l6\>, 8'1T61mT 6Trf16)JITL4 !L@6lJ1T ~6U e!P6iITW

.!B16i))6U8>6Yf16U 6) JDuCBffi1!D~' ~6i))6lJ f5r'r 8>6U$~ Q):BIT~!t~6U .!B16i))6U

~ 6'ffiIcgL ITQ §l 615f1ffi LDJDW W Q LD!t ~ cg 6!ITITQ §l615f1ffi .!B16i))6U 8>6iT

6T6!ITUUCBffi16iIT!D6!IT.

)1!?'~r::::;
.l f.:~..:",:': '::.

. ,x~.:~:rl;~
f t'", ,', ",'.,
: .. .,',': :,1 .~: :':: I,,' " . .~,':

f:T.-;'f4' : ,,::,"" ~-" ,

~,/:~~~{~~

i{) ~:

:::::-:; ;;.~;

:~~W;~

~:~:~:t:::=: "'. t.'t'"
rn ~.,:.; ., .

ELEVATION~ .:

D>ir B>6U!t~ <OI):BITi)~~6\> .ffi\6i))6\)

@~ 8@ (!P~6U .!B16i))6UWIT@)W. @~6U 8'1T61mTW (feed
stock) f5rf16U 8>6i))~ffi8>UULCB, Q):BIT~8>C5L6iIT cg8'r'rffi8>uuCBffi16iIT!D6!IT.

lfIffi8>6UIT6!IT U@)~8>6i))6YT (polymer) 8>rf1LD ~u516UffiJ8>6YTIT8>6ljLD,

~6U8>~IT6UITB>6ljLD f5r'r8>6U$~' Q):BIT~!t~6U (!p6i))!DuS'I6U ~~JD@)rf1w

U ITffiI.!!!rf1WITffi8>6YTIT6U Q8' WWU U CBffi16iIT!D6!IT. U ITffiI.!!!rf1W ffiJ8>6Yf16iIT (!p ~ 6U

Q~IT @)~uS'I6U (gu8'/6iJ6U6Tu, <DI8'6iJ§lJ(g6UfT(gWfT6!ITfT6Tu,8:,6YTfT6TuCITUJ-I1JWLDJDWLD

e!!)u5I(g6!ITfT8>fT8:,lb6Tu cgulT6iIT!D6i))6lJ ~LffiJffi1L46iT6YT6!IT. @$~ UITffil.!!!rf1wffiJ8>6iT,

8>ITr'rcgUIT6i))~tq.cg~L, Q8'6U~cg6UIT6Tu, Ljcg~ITLI.!!!6iIT LDJDWLD Q8>IT(!guLj

(!p~6Ulw6)JJD6i))!D 6T6Yf1w 8'r'rffi8>6i))~WIT8>6ljLD, <DI8>IT(!guLj ~u516UffiJ8>6YTIT8>6ljLD

lfI6i))~6lj!D8: <DI8'wffi16iIT!D6!IT.

~6n5lL cgLIT <OI§;!615f1B:..ffi\6i))6\)

@$~ .!B16i))6UuS'I6UUITffil.!!!rf1wffiJ8>6Yf16iIT@~6!liITLIT6lJ~ <DI~IT@)~8>6YTIT6!IT

~6'ffiILcgLIT61S1urf1cgwlT <DI8'6U~cg6UIT8'IT6U<DI6lJ6iIT6Tu cgUffil.!!!~ITWL <DI8'6U~cg6UIT

8'IT6U<DI6lJ6iIT6Tu (ooocgU8>6UcgLtq.6l.J 8>ITJD!J516U6UIT <!5);R6U UITffil.!!!rf1wIT LDJDWLD

6i)) ~ t.q-~ §l6iIT !L @6lJ1T ffi @)ffi16iIT !D ~ 6'ffiI L cg L IT~ 615f1 ffi U IT ffi I.!!!rf1 W ffiJ8> 6iT )

cgUIT6iIT!D6i))6)J 6T6Yf1w lbrf1LDU<DIUIT@L8>6i))6YT, ~ffi6ffilffi8>~ 61mT @)6i))!D!t~6U

<DI8'W6UUITCB8>6iTe!P6ULD ~lf1(gLL, 6i))~tq.~§l6iIT LDJDWLD 8>rf1wu516U 6)JITL46lJIT8>

LDITJDWffi16iIT!D6!IT. @$~ <DIUIT@L8>6IT UITffil.!!!rf1wffiJ8>6Yf16iIT @W~ <DI~IT@)~ffi@)

!L61mT6)JIT 8>U uw6iITuCBffi16iIT !D6!IT.

PLAN

<OILD~~ cg 6!IT ITCO1§;!61ITIB:. .ffi\6i))6\)

8>ITJD!J516U6UITCO18'rf1!t~6Ul6U @~ 8@ @W~ .!B16i))6U. @~6U ~lfIcgLL

6i))~tq.~§l@JLD, 8>rf1Wu516U 6lJ1TL46ljLD 8>CB6i))LDWIT6!IT 8>ITJD!DJD!D <!5);R6Ul6U

6lJIT(!gLD J)!tcg ~6iIT !L@6lJIT ffi@)ffi16iIT!DUITffil.!!!rf1wffiJ8>6Yf16iITe!P6ULD J)!tcg~6!ITIT 8>

(UcgWITcg8>6Tu)6ljLD8>rf1wu516U6lJITL46lJIT8>6ljwLDJDWLDLDJD!D6lJITL4ffi8>6Yf16iIT

u518>u518>ffi @)6i)) !D$fb ~ 6YT6ljL@JLD LDITWffi16iIT!D6!IT.<DILD!t~ cg6!ITIT<DI§l615f1ffi

UITffil.!!!rf1wffiJ8>6Yf16U <DILD!t~ cg6!ITITUITffil.!!!rf1WIT oOoUITr'ru518>LD, CO1LD!t~cg6!ITIT

UITffil.!!!rf1WLD<DI~r'rcgLDIT ~LcgLITL~ITL5l 8>W, <DILD!t~cg6!ITIT8>ITffi8>6Tu cg6)JIT6UcgL

LDJD W LD <DILD!t ~ cg 6!IT IT6i)) LDffi cg ~ ITL5l W W <DILDIT6i)) U 6\> cg U IT6iIT !D6i)) 6)J

~LffiJffi1L46IT6YT6!IT .

ng. 1:1. V.I.~.Qe~lgn

ULW 5-1
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5.6.2.3.a=-IT61!1IT 6Trf16lJITLlj6U161IT uUJ61IT8>6Tr

a=-IT61mT 6Trfl6lJITLlj 8(5 8'1DJ$~, CDl8'6\J6lj @)6t5:>DJ61JIT6GT(w6lS161JIT6GT)

6TrflCDIuIT(56rTIT8> 8'6t5:>WUJ6\J CDl8'wUJ6ljw, 61S16rT&@)&6YfIgww, @UJ$~!J"~&6t5:>6rT

@UJ&@)W ~!!>DJgw&@)W uw6irruCB£1DJ~. 8'IT61mT 6Trfl61JITLlj ~UJITrfl&@)W

CDl8'UJ6\J, W 615f1~ w!!>WW 61S16\J~ @)&6YfI6irr &~6lj&6t5:>6rT aT&IT~IT!J"WIT6GT

(!p6t5:>DJuSl6\J CDl61J6YfI(gUJ!!>DJ 8'1DJ$ ~ 61J~ (!P 6t5:>DJWIT@)w. LJ6t5:>&uSl6\J6\JIT~

6TrflCDIuIT(56rTIT& @(5UU~IT6\J, @~ &6Ifur W!!>WW @6t5:>!J"uf!J"6\J(g!JjITW&6t5:>6rT&

@)6t5:>DJ&£1DJ~. £1!J"ITwuLJDJ~&6YfI6\J 8'IT61mT 6Trfl61JITLlj 6TrflCDIuIT(56rTIT&U

uw6irruCB61J~IT6\J, w!J"w 6TrflCDIuIT(56rTIT& CDl8'6\J61J~61J6t5:>~& @)6t5:>DJ&£1DJ~.

(gwgww &ITCB&6YfI6IS1(5$~ w!J"w 6Trf1CD1UIT(56rTIT & 61J!:9~&uuCB61J6t5:>~Lljw

CDlu(5w 6rT6lj @)6t5:>DJ&£1DJ~. ' 8' IT61mT 6Trfl61JITLlj CDl8'rfl~~ 6\J CDI~ITLlij-uSl6\J

@(5$~ CDl8'rflWIT6GTW CDl8'WWUULL &6\J6t5:>61J 8'1DJ$~ CDl8'.r61~LLUULL

6T(561JIT& w6Ifur 61J6rT~6t5:>~ ~~&rf1&&U uw6irruCB£1DJ~.

.ffi16n161!T6U\!i>G'ls;rr6IT6JT <X6JJ6nlrnq.W6n16JJ

1 ffiIT!i>!J).J LDIT6ID/HJ U!i>£61ll.jLD, LD6crfl!1) ):!j6\)~~61IT W!9J .9j!1)61IT LD~U6IDUU

U!i>£61ll.jLD LJrfI)i;!9J G'lffiIT6ITffi.

2. ffiIT!i>£616lITIT6u UI)61J/i;8in.l!j-w <X):!jITWffi6ID61TU u!i>£61 .9j£61ffi.

@j1!j-)15rf161IT!1)!:r~6ID!1)uLI!i>£61 6ill)j?1ULJ6O1ITIT6lj G'lffiITGiTffi.

ffi)j?1~6ID!:r G'l6lJ6'ff1<XW!i>!J).JLDG6lJ6lJcg6lJ!J).J 6lJ)j?1ffi6ID61TU u!i>£61 .9j£61ffi.

3.

4.

5. @j61T~ffi6'ff16u ll.jL<XI)ITt5Icgffi~61ITu!i>£61 LJrfI)i;!9J GffiITGiT<5!1)6u.

ffi)j?16lj LD!J).JaTW!i>1¥lLD!i>!J).JLDaoIT6O1IT6Trfl6lJITll.j !1L(56lJIT!1)61S161IT (lpffiffi1W~!9J6lJLD

u!i>£61 G!1)rfI)i;!9J GffiITGiTffi.

6.

71



id10707796 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 













id10719203 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



id10735343 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 





~~i>1UJrrUJw7

GI~rrW1 !D6-IT615)6U .t9J6tfu-r@g).luSlrflUJ6\>

7.0 <'!:pm@;lj61l)!l

COI~ TT);§1JDITTT611)6\) J;9J6lfur@WuS1rf1UJ6i.J, J;9J6lfur@WuS1rf1UJ6\516O"r 51(5

<.!:pffiffi1UJlOTT6nT U1rf16lJ ~@) w. @ ~ COIUTT(5 6ITTT~ TT!l <.!:pffiffi1UJ~~ 6lJ W
6lJTTW$~~, 6JCOI6nT61IT16i.J@uU1ff16lJ lO6\516lJTT6nTlOJDWW ffi);§16lJTTffi ft,ffiffiuu(8w

COIUTT(5Lffi6!fl6i.J@(5$~ COIITwUJuu(8w 61S1611)6\)lO~ULj6YT6IT ~JDu~~u

COIUTT(5Lffi6YT U JD,[!51UJ~TT@)w. ~61I)ffiUJTT6i.J COI~TT);§1JDITTT611)6\) J;9J6lfur@WuS1rf1UJ6i.J

6lJ6i.Jgw6nTITffi6YT, @UJ$~!l COI~TT);§1JDITTT61I)6\)@!l ITTTUJ6nT61S1~C5TT61IT1fficg6ITTTcgL

cgUTTLl1j-uS16i.J urfu@) COIffiTT6YT6IT ITTT~~UJlOTT&1!D~' ~~TT!l6ijlIT~~JD@),

UTTffil!!!rf1UJTTffiffi61l)6IT ~);§1ffiffi6lJ6i.J6\) (antibiotic) ~uS1IT 6T~rf1 ~UJTTrf1ULj
COIITUJJD61I)ffiUJTT6nT<'!:p61I)!DuS16i.J~UJTTrf1UU61I)~ 61S1L COI!!>TT~~~6i.J <'!:p61I)!DuS16i.J

~ UJTTrf1U U ~ 61S1611)6\)@)61I)!D6lJTTffi @(5ffi @)W . @ ~ 6i.J COI~ TT);§1JDIT TT611)6\)

UTTffil!!!rf1UJTT61S16O"rCOIITW61I)ffiUJTT6i.J61S1(5wLjw COIUTT(5Lffi6YT ~UJTTrf1ffiffiuu(8~6i.J

<'!:pffi&1UJ urfu@) 6lJ&1ffi&16O"r!D6nT.@~ ~uS1rf1UJ6i.J lOTTJD!DW (Bio conversion)

6T6O"rWW 8"<n.!D6\)TTW. 8'16\) ITlOUJrfuffi6!fl6i.J ~~ffi ~6IT6lJ J;9J6lfur@WuS1rf1

cg~61I)6lJuu(8&1!D~' COI!!>TT~ffiffi80 COIITwIl.jw COI~TT);§1JDITTT61I)6\)ffi@)cg~61I)6lJUJTT6nT

~ 61IT1U UL L @6nTrfuffi6YT lO6lfur lOJDW W ~ 6lfur 6ffiITrf16\51(5$ ~ 6T (8 ~ ~

COIu(5ffi ffiW COIITwUJuu(8 &1!D~' ~611)6lJ UTTffil!!!rf1UJTT, 61I)6lJ!l6fD, !d~61I) IT,

~ffil1j- cg6nTTTlO9L6fD lOJDww uf 6fDLffi6YT <'!:p~6\51UJ6nT6lJTT@)w.

7.1 !;9j6lliIT@u51IT&6YT 6lJ6TTIT~~6i.J

lO 6lfur , ~ 6lfur 6ffiITIT lO JDW W ffi TTJD,[!516\51(5 $ ~ U1rf1ffiffiU U (8 W

J;9J6lfur@WuS1IT ffi 6YT ~ 6i.J6\) ~ lO!l Lj 6lJ);§1uS16i.J @UJffiffiUU(8W &1(5u51 ffi 6YT

COI IT UJ JD 611) ffi UJ TT6nT 6lJ 6IT IT wrr L ffi ~~ 6i.J 6lJ 6IT IT ffi ffi U U (8 ffi16O"r!D 6nT . @$ ~

wrrLffirfuffi6YT, ffifTl"rU6O"r, 61I)!!>L!l~6O"r COIITUJJD61I)ffiUJTT6nT ~TT~ ~ULjffiffi6YT

ffi6\)61I)6lJuS16i.J UTT6fDU!l6fD, ~u51cg6nTTT ~u516\)rfuffi6YT lOJDww 8'1W ~6IT6lJ

~61IT1lO rfuffi6!fl6i.J COIIT,[!516J:!,LLUUL(8, cg~611)6lJuS16i.J 6\)TT~ J;9J6lfur@WuS1IT ffi61l)6IT .
~);§1~ ~ ' cg~ 611) 6lJ UJ TT6nT COI U IT (5 L ffi 6YT ~ UJ TTrf1ffi ffi U U (86lJ ~ JD ffi TT6nT

J;9J6lfur@WuS1IT ffi611)6IT 6lJ 6ITITffi@)w wrr L ffilOTT@)w. J;9J6lfur@W uS1ITffi 6!fI6O"r

6lJ6ITITULjffi6YT ~L 6lJ6ITITuLj, COI~TT@)~ 6lJ6ITITuLj, COI~TTLIT6lJ6ITITuLj lOJDWW

~6ijlIT6lJ ~6!fIffiffiUULL COI~TT@)~ 6lJ6ITITuLj 6T6nT U6\) 6lJ61I)ffiUU(8W.

89

(A) ~L 6lJ6TTITULj(Solid Culture)

~61I)!D61S1ffi@)w ~6O"r61l)lOIl.j61l)LUJ ~ffiIT lOTTWULL ~6IT6lJ COIffiLl1j-UJTT6nT

~6i.J6\)~ UTT~ COIffiLl1j-UJTT6nT,lli1611)6\)COIffiTT(8ffi@)w.COIUTT~6lJTTffi @$~

6lJ61I)ffiUJTT6nT 6lJ6ITITuLj ~!lTTw808'1 ffiTT!l6ijlIT~~JD@) UUJ6O"ru(8~~uu(8&1!D~.

J;9J6lfur@WuS1rf1UJ6i.J~UJTTrf1ULjCOIUTT(5Lffi(5ffi@) @6i.J6lJ61I)ffi ~61S1ITffiffiuu(8&1!D~'

(B) Q~TT@)~6lJ6TTITULj(Batch culture)

COI~TT@)~ 6lJ6ITIT808'1uS16i.J J;9J6lfur@WuS1rf1ffi6!fl6O"r 6lJ6ITIT808'1 ,lli1611)6\) U6\)

Ul1j-ffi6YT 6lJ);§1UJTTffi COIIT6i.J&1!D~' 51(5 J;9J6lfur@WuS1IT ~~ 6lJ6ITITffiffiUU(8W

wrrLffi~~6i.J (medium) @(5ffi@)w wrrLL80IT~~ <'!:pl1j-ll.jw6lJ61I)!lffi@)w

~6i.J6\)~ 6lJ6ITIT8'1611)~ lOTTJD!D !!>80BruCOIuTT(5Lffi6YT ~(8UU6IT6lJ 6lJ61I)!lffi@)w

6lJ6IT(5w. J;9J6lfur@WuS1IT COIITgw~~UULL cg!!>!l~~6\51(5$~ ~~ U6\) Ul1j-ffi6YT

6lJ);§1UJTTffi COIIT6i.Jffi1!D~' ~$~ J;9J6lfur@WuS1IT COIITgw~~UULLU16O"rLj ~$~

Lj~ @5W,lli1611)6\)ffi@) u!:9@)6lJ~JD@) 8'16\) cg!!>!lW 6T(8ffi&1!D~' @6i.J6lJTT!DTTffi

~~ wrrffiffi<'!:p6YT6IT 6lJ6ITIT8o8'1ffi@) 6lJ(56lJ~JD@) <.!:p6O"r~@)W cg!!>!lW ~TT6O"r

(g6\)tf, ,lli1611)6\)6T6nTUU(8W. wrrLL80IT~~ffiffi6YT ~6YT6IT6lJ61I)!l J;9J6lfur@WuS1ITffi6YT

!!>6O"r!DTTffi 6lJ6ITIT&16O"r!D6nT.

(C) Q~TTLIT6lJ6TTITULj(Continuous Culture)

G;)~TTLIT 6lJ6ITITuL5l6i.J ul1j-uul1j- ,lli1611)6\)UJTT6nT6lJ6ITIT808'1 wrrLL80IT~~

@)61I)!D6lJ~6nTTT6i.J @)6O"r,[!51.UcgUTT@)cglO ~6i.J6\)TTlO6i.J !!>80BrU G;)UTT(5Lffi6YT

cgITIT6lJ~6nTTT6i.J~6i.J6\); @$~ ,lli1611)6\)uS16i.JLj~UJ 6lJ6ITIT wrrLffiW cgITITffiUUL(8

U61I)!:9UJ wrrLffi<'!:pW, J;9J6lfur@WuS1rf1ll.jw ft,ffiffiUU(8ffi16O"r!D6nT. ~~6nTTT6i.J !!>6i.J6\)

6lJ6ITIT808'1 COI~TTLIT$~ !!>Lffi&1!D~'

(D) :L6IrnT6'4 ~6YA&:.&UULL Q~TT@)~ 6lJ6TTITULj (Fed-batch Culture)

~l1j-uu61I)LuS16i.J @~ 51(5 G;)~TT@)~ 6lJ6ITITuLj <'!:p61I)!D. Lj~ 6lJ6ITIT

wrrLffiW cgITITffiffiUU(8W. ~6nTTT6i.J ~!lWU wrrLffiW 6T(8ffiffiUULTTlO6i.J

@(5ffi@)w. @~6nTTT6i.J oOoCOlUITlO6lIiITLrf16i.JCOI~TTLIT 6lJ6ITIT wrrLffi~~6O"r

~6IT6lJ ~~ffirf1~~ffi COIffiTT6lfurcgL @(5ffi&1!D~'

7.1.1. 6lJ6TTITuLj <'!:pm cg6nTJD)!Jw

@UJ JD61I)ffiuS16\51(5$~ L5lrf1ffiffiUU(8W ITTT~TT!l6ijlIT J;9J6lfur@WuS1ITffi6YT

6TUG;)UTT(!!?~W 6lJIT~~ffi <'!:pffi&1UJ~~6lJW 6lJTTW$~ G;)UTT(5Lffi61l)6IT u51ffiffi

@)611)!D6lJTT6nT~6IT61S1cg6\) ~UJTTrf1ffi&16O"r!D6nT.~61I)ffiUJTT6\) ~6IT61I)6lJ ~~ffirf1ffiffi

6T6\)6\)TT <'!:pUJJD8'1ffi(5W 61"(8ffiffiuu(8&16O"r!D6nT . J;9J6lfur@WuS1ITffi6YT ~&$~

6lJ6ITIT wrrLffi~~6i.J ~ffi$~ 6lJ6ITIT ,lli1611)6\)uS16i.J6lJ6ITITffi&UULLTT6\), !!>6i.J6\)
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U UJ6iIT I!>Q5tb. ~6m"IT 6D (O)u ITQ5L 8i>6IT ~ JDU~@ IDJ61fuT@D.Ju51fr 8i>6YfI6iIT

1!>615f)~I!>6iIT615)ID615)UJu (O)UIT ID!~~I!> ~615)lDlljtb.

IDJ61fuT@D.Ju51fr8i> 6YfI6iIT ~ JDu ~@~@JD6iIT ~I!> 6iIT ID!JYU(O)UIT Q56fTIT 6D

8i>LCBuuCB~l!>uuCBffilJD~. ~615)8i>UJIT6D, ~1!>6iIT ID!JYU(O)UITQ5615)6fT ~@8i>

6111615)6fT 5- 8' 615)6\) Q 8i>ITCBU U I!>JD 8i>IT8i> ID ITJD JD ~ 6lJ 61fuTr.q..UJI!>ITu51Q5 ffiffilJD~.

IDITJDJDUULL IDJ61fuT@D.Ju51fr8i>6YfI6iIT6lJ6fTfruy ~1!>615)6lJ8i>6IT8i>61fuTCBt..S1r.q..ffi8i>uULCB

~I!>JD~ ~1!>615)6lJUJIT6m"@519.lli1615)6\)(O)/f>ITCBffi8i>uuCBffilJD~. l!:P6iIT~6m"JDJDUULL

@6m"~@6iIT ID!JYUQUITQ5615)6fT IDITJDJDU6\) l!:PUJJD~8i>6IT 6TCBffi8i>uuCBffil6iITJD6m".

)!j 6D6\) @6m"tb ffil615)Lffi8i> ID!JYU(O)UITQ56IT IDITJD£61UJ615)lDffi8i>uULCB 6lJ6fTfr

mmL8i>~@6iIT I!>!J ~615)IDUY ~1!>615)6lJffi~8i>JDu IDITJD£61UJ615)lDffi8i>uUL6\)ITtb.

7.1.2.@6m"LD~~ITft>Q~CB~~6\> (Strain Selection)

(O))!jIT@~I!>6D QI!>IT1916\\l6iIT (O)6lJJD£61ffi~ l!:PffiffilUJIDIT6m" ~ @6m" ~ ~l!>fr6lj.

(Strain Selection) )!j6D6\) @6m"tb £196lJQ5tb ~6mITrfu8i>615)6fT QUJDJDI!>ITW

@Q5ffi8i> ~6lJ61fuTCBtb.

(1) ~~ ~@8i> ~JDu~@ @JD6iIT ~6IT6fTI!>ITW @Q5ffi8i> ~6lJ61fuTCBtb.

(2) !B1615)6\)UJIT6m" ~u51fr ~6lJ@u51UJ6D @)6mITrfu8i>6IT ~6IT6fT I!>ITW @Q5ffi8i>

~ 6lJ61fuTCBtb.

(3) ~1!>615)6lJUJJDJD(O)UITQ5L8i>6IT ~JDu~@ (O)8'WUJITID6D @Q5ffi8i>~6lJ61fuTCBtb.

(4) 6111615)6\) ID6\\l6lJIT 6m" ~!Jtbu (O)u ITQ5L8i>6IT 615)6lJ~ ~ 6T 6YfI1!>IT6m"

l!:P615)JDu516D~@8i> ~6fT611I6D ~615)6lJ 6lJ6fTfrffi8i>UULffi 8in.r.q..UJI!>ITW@Q5ffi8i>

~ 6lJ61fuTCBtb.

7.1.3.~!JLDU ~~IT6lJ Q8'W~6\> (Primary Screening)

ID61fuT6tmfl~ 6IT6fT U 6\)I!>!JU U L L IDJ61fuT@D.Ju51rf18i>6YfI6\\lQ5d>~ ~ @8i>

6111615)6fT 5- 8' 6D I!>Q5 tb IDJ61fuT@D.Ju51rf1615)UJffi 8i>61fuTCBt..S1r.q..~~ ~ I!>615)6m"

t..S1rf1~(O)I!>CBuu~1!> ~l!>fr6lj Q8'wl!>6D ~@)tb. ~615)6lJ @!J61fuTCB 6lJ615)8i>uuCBtb.

~615)6lJ ~!Jtbu ~l!>fr6lj IDJDID!tb @!J61fuTLITtb ~l!>fr6lJ (O)8'wl!>6D ~~tb.

~!Jtbu~@6D ~1!>615)6lJUJIT6m"6T@frUITfr ffi@)tb ~6mITrfu8i>615)6fT ~615)LUJ

IDJ 61fuT@D.JuS!fr8i>615)6fTffi 8i>61fuT CB t..S1r.q..~~ t..S1 rf1 ~(0)I!>CBU U I!>JD~ ~ 6\)

~r.q..UU615)LUJIT6m" urf1(g8'IT1!>615)6m"8i>6IT(O)8'wUJuuCBffil6iITJD6m". UITffil11!rf1UJITffi8i>615)6fT

~191ffi8i> 6lJ6D6\) ~u51fr 6T@rf1 (~6iITr.q..uUJITr.q..ffi) I!>UJITrf1ffi~tb IDJ61fuT@D.Ju51fr8i>6IT .
(O)8i>IT61fuTCB~U~UJIT 8i>IDJDJDIDJ61fuT@D.Ju51fr8i>615)6fT!f>ffiffil611lL6\)ITtb. l!:PffiffilUJIDIT6m"

~8'IT 1!>615)6m" IDJ6!fur@D.Ju51rf1615)UJWl8i>ffi ~615) JDd>1!> ~6fT611I6D, ~u51fr 6T@rf1

(~6iITr.q..uUJITLr.q..ffi) I!>ITffi@)6lJ615)l!>ffi 8i>61fuTL£616lJ~1!>l!:PffiffilUJIDIT6m" ~8'IT 1!>615)6m".

~ I!>fr d> (0)I!>CBU U I!>JD@) l!:P ffi ffilUJIDIT6m" IDJ61fuT@D.Ju51fr 8i>6IT U UJWJ 6IT 6fT
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IDJ61fuT@D.Ju511'r@6m"rfu8i>615)6fT8i>6!furL£61UJ ~I!>fr6lj (O)8'wl!>6\) Wl8i> ~U~UJIT 8i>IDIT8i>

@Q5ffiffilJD~.

~I!> IT!J6mIT~@JD@) (1) 8in.LL I!>LCB l!:P615)JD

(2) 6lJ6fTfr5-~ l!:P615)JD ~ £611!>6D

(3) 6T6iITrf15-(O)ID6iITL 6lJ6fTfr5-~ l!:P615)JD

(4) Bi-Lr.q..ffi8i>ITLCBtb8'ITUJtb ~u~UJIT ffil~l!>6D

7.1.4. @!JooirrLITLD ~~IT6lJ

Q I!>IT191 JD 8'IT 615) 6\) ffi ~ ~ ~ I!>615) 6lJ UJ IT 6m" IDJ 6!fur@D.Ju51rf18i>615)6fT l!:P1!> 6D

~ I!>fr6lj, ~ I!>frd>(O)I!>CB~~ t..S1rf1~ (O)I!>CBffi@)tb. ~6m"IT 6\) @!J 6!furLITtb ~l!>fr6lj

Wl8i>6lJ tb l!:P ffi ffilUJIDIT6m"~ . (0))!j IT@~ I!>6D l!:P615)JDffi~ ~ ~ I!>615) 6lJ UJ IT 6m"

1!>8i>6lJ6D8i>615)6fTl!:P1!>6D ~l!>fr6lj Q8i>ITCBffi8i>IT~. ~6m"IT 6D @!J 06m-LITtb ~l!>fr6lJ

@615)1!>~6YfIffiffilJD~ QI!>IT191JD8'IT615)6\)ffi@)~ ~1!>615)6lJUJIT6m" IDJo6m-@D.Ju51rf18i>6IT

uJD£61 6TQf?tb ~8i>6IT611I8i><5ffi~tb U@6D ffil615)LffiffilJD~. @!J61fuTLITtb ~l!>fr611l6D

~8i>fr I!>LCB8i>6IT @!J6lJ mmL8i>tb (O)8i>IT61fuTL ~CB615)6lJ8i>6IT ~6D6\)~ ~£61UJ

(0) )!j ITI!>@ @) CB 615) 6lJ , ~ 6D 6\) ~ @ 615)6lJ 6T 6D 6\) ITtb ~ 8' fr d> ~ tb

uUJ6iITuCB~l!>uuCBffil6iITJD6m". IDJo6m-@D.Ju51rf18i>6YfI6iIT~6fT615)6lJlljtb (Quantita-

tive) u61fuTY8i>615)6fTlljtb ( qualitative) (O)1!>rf1d>~ (O)8i>IT6IT6fT6\)ITtb.u61fuTY8i>615)6fT

~ £61lljtb ~UIT ~ IDJ61fuT@D.Ju51rf18i>6YfI6iIT6lJ615)8i>8i>6IT,~6lJJD615) JD 6Td>1!> ~u51fr

6T@rf1 (antibiotic) I!>ITffi@)tb, 6T6iITU~ (O)1!>rf1lljtb. @!J61fuTLIT6lJ~ (gl!>fr6lJ

(O)I!>IT191JD8'IT 615)6\)ffi @)~ ~1!>615)6lJUJIT6m" IDJ61fuT@D.Ju51rf18i>6YfI6iIT ~61fUT 615)IDUJIT 6m"

@JD6iIT , ID JDID! tb l!:P 6iIT6m"IT6D ~ £61d> @!JITI!> Y@UJ @ !J8' ITUJ 6m" U

(O)UITQ5L8i>615)6fTlljtb 8i>Q5~~ffi8i>615)6fTlljtb, (O))!jIT@~I!>6D (O)I!>IT191JD8'IT615)6\)ffi@)

~ £616111ffi 8i> ~ 6lJ o6m- CBtb. (g ID ~ tb QUIT Q56fT ITI!>IT !J 51ffi8i>6m" tb ~ WI6\)

8i>IT!J~I!>6iIT615)1DIDITJDJDtb, 8i>ITJD~JDITLLtb ~6D6\)~ 516\) IDJo6m-@D.JuS!fr8i>6IT

8'ITfrd>1!> ~1!>615)6lJ8i>6IT, ~6lJJD £616iIT 6lJ6fTfr5-51 ~615)6lJ ~61fuTCB u61fuT@D.Jtb

@!J8'ITUJ6m"U QUIT Q5L8i>6IT, l!:P1!>6\\lUJ615)6lJ U JD£61lljtb @!Jo6m-L ITtb ~ I!>IT6lJ

QI!> 6YfI6ljuCB~I!>I!> ~ 6lJo6m-CBtb.

7.2 6IID! 6I!b£616IIT~IDLDUITCB(strain improvement)

(O))!jIT@~I!>6D QI!>IT1916D ~@ 8i> 51ffi8i>6m"IDIT8i> @Q5u U~ Wl8i>Wl8i>

)!j6D6\)~. @~ uUJ6iITuCB~l!>uuCBtb UITffil11!rf1UJIT@6m"~@6iIT @JD615)ID615)UJU

(0) U IT Q5 ~ @ Q5ffiffilJD~ . ~ 615) 8i>UJ IT 6D , e (!5 6lJ fr (O))!j IT@~ I!>6D (0) I!>IT1916\)

~!Jtbt..S1 ffi~tb~uIT~ ~6D6\)~ IDJDJD @UJd>@!J QI!>ITW1~6\)ITCB

~uITLr.q..u51CBtb~uIT ~ )!j JDuUJ6iIT ~6YfIffi8i>ffi8in.r.q..UJ @6m" ~615)l!>u uUJ6iITuCB ~I!>

~ 6lJ61fuTCBtb. ~615)8i> UJIT6D, ~@ 8i> ~ JDu~@ I!>Q5tb @6m" ~ 615)I!>u

U UJ6iITU CB~ ~ 6lJ ~ e Q5 l!:PffiffilUJ ID IT 6m" 8i>IT !J 6mITlD IT8i> ~ 615)ID ffilJD~ .
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8'IT~IT[J6mITLDITffi (g~IT!is Q~(B Ii.@)W (P61j) jDuS16U £l61j)Luu61j)6lJ ~6l.J6lJ6YT6lj

~jD@J6Tr6YT61j)6lJWITffi @(!5li.ffiIT~. ~~6tiTIT6U ~UUtq..UULL @6tiT~~!D@)

(gLDWUIT(B (g~61j)6lJuu(B£ljD~. ~!is~ (g~61j)6lJWIT6tiT @6tiT~61j)~ ~61j)LW

QU6YT~ffi ~6U6\)~ @[J8'ITW6tiT (P61j)jDuS16U LDIT!DjDLD61j)L!is~ ~uS1rf1 (rnu-
tants) ~ 6!furL ITIi. ffiUU (B£ljD~. @6tiT (p66T(g 6tiT!DjDw ~ IT(g6tiT ~ 6mIT6lj

~WITrflli.@)W LDIT!DjDLD61j)L!is~ ~uS1rf1 LD!DWW e~~ ~66Ttq..UWfTl.q..li.ffi61j)6YT

6T~ITIi.@)W LDIT!DjDLD61j)L!is~~uS1rf1ffi6Tr(yJ6\)W Q8'WWUUL6\)ITW. U6\)~[JUULL

Q8'W6U~ jD61j)6tiTl1.j61j)LW @6!furWJuS1IT Q~IT@)~ffi61j)6YT e(!5rfu£l61j)6mIT!is~

~LIi.@)~6U (yJ6\)LDITffi(g6lJIT ~6U6\)~ oOoU"L (guli. ~61j)L (yJ6\)LDITffi(g 6lJIT

(gLDWU(B~~6\)ITw.

7.3 GI~IT1PIEi1>tPB:..i1w!b~6lJtb 6lJfTlu!!J~ @6UlIT~uSlfr ffi61j)6ff

u!b~[Juu(B!b~~Efu

6lJIT~~ffi IT~WIT 6tiT Q~IT);§1§1JIi.@) (g~61j)6lJWIT6tiT @6!furWJuS1rf1ffi61j)6YT

Ul rfluu~ e(!5 $6!furL LD!DWW ~~ffi Q8'6\)6lj Ul tq..Ii.£1jD (g6lJ61j)6\)WIT@)w.

~61j)ffiWIT 6U ~~ (g~61j)6lJWIT6tiT @)6mITrfuffi61j)6YT~li.ffi 61j)6lJ~~ QffiIT6Tr6lJ~

~ 6lJ tflw LDITuS1(!51i. £ljD ~. Q)!) IT~ ~~ 6U Q ~ IT);§1§1JIi.@) (g ~ 61j)6lJ U U (BW
@6!furWJuS1IT ~uS1(!56Tr6YT ~ITl1.jw ffi6\)UULLD !DjD~ITffi6ljW @(!5li.ffi (g6lJ6!fur(Bw.

~61j)ffiWIT6\.>, Q~IT);§16\516U uw66Tu(B~~uu(Bw ~uS1rf1 LD[JLj LDITWUIT(Bffi6Tr

6)!DU LIT~6lJIT W ffi6\)UU U.D16U6\)IT~ LD!DWW ~uS1(!56Tr 6YT~ITW @(!5Ii.@)W

6lJ61j)ffiuS16\.> UIT~ffiITUUIT ffi 61j)6lJli.ffiUUL (g6lJ6!fur(Bw. @~!D@) U6\) 6lJ);§1ffi6Tr

~6!fur(B. ~61j)6lJ ~ffiIT 8'ITW61S"\6U61j)6lJUU~ (Storage on agar slopes),

~[J6lJ 61j),mL[J@J6irl'16U 61j)6lJUU~, ffiITW!is~ !:5161j)6\)uS16U@6!furWJuS1rf1 LD!DWW

~61j)jDW 61j)6lJ~~ ffiITW61j)6lJ~~6U ~£lw61j)6lJWIT@)w.

i) ~&.fr B'ITtiJ61S'IEfu61j)6lJUU~

~ffiIT 8'ITW61S"\6U6lJ6YTITIi.ffiUU(BW @6!furWJuS1rf1 @)6Yf1IT!is~ !:5161j)6\)uS16U

(SoC) ~6\.>6\)~ ~IT~6lJIT6tiT @)6Yf1IT80tfluS16U61j)6lJli.ffiuUL(B, 6 LDIT~W 6lJ61j)[J

U IT~ ffi ITIi. ffi U U L 6\) ITW . t..86!fur (BW 6lJ 6YT IT !'ill! L ffi ~~ 6\.> Q 8' §1J ~~
LD(!5!is~LLUULL ~IT~ 6T6!furG)6mITuS16U (yJLUULLIT6U 1 6lJ(!5L~~!D@)

UIT~ffiITUUIT ffi 61j)6lJli.ffiuUL6\)ITW. @~(g6lJ £l(!5u51ffi61j)6YT 6T6Yf1~ITffi LD!DWw

G)UIT~6lJIT 6tiT (P61j) jDWl6U U[JITLDrflUU~IT@)w.

ii) ~!J6lJ 6If).ffiL!J~6irl'1Ei1> 6If)6lJUU~

@6!furWJWlrflffi6Yf166T 6lJ6YTITtfl61j)~ LDIT!DjDrfuffi6Tr u51ffi6l.JW @)61j)jD6lJIT6tiT

G)6lJUU!:5161j)6\)uS16U (-150°C to -196°C) 61j)6lJ~~ @)61j)jDli.ffiuUL6\)ITW.@~

~[J 6lJ !:5161j)6\)uS1§1J6Tr6YT6t5:»!)L[J@J66T@)6Yf1IT8'IT~6tiTU G)ULtq..61j)W uw66Tu(B ~~
G)8'WW6\)ITW. @~ ~6\)£l66T 6T6U6\)ITU U@)~ffi6Yf1§1JW G)8'wwli.8"m.tq..we(!5

U[JITLDrflULj (P6lf)jDWIT@)w. kJ,<561j)8', (guli.l.!!!rfI(gWl'foooUIT~, 6If)6lJ[J6fu,

~ 6U ffi ITIi. ffi 6Tr LD!DWW A'6fuL . @!is~ (P 61j) jDuS16U~ IT66T

U[JITLDrflli.ffiUU(B £l66T jD6tiT.

iii) &.ITIi.J!!J~ !B161f)61)uSlEi1> @6UlITWJuSlrf!

ffiITW!is~ LD6!fur !'ill!LffiW 6fu(gUITIT ~6!furLIT Ii.@)W kJ,<561j)8'ffi61j)6YT

U[JITLDrflli.ffi uw66Tu(B~~uu(B£ljD~. A'[Juu~(p6Tr6YT UITIi.l.!!!rflWIT$li.ffiuuLL

LD6!fur615<5f16UkJ,<561j)8' (g8'ITIi.ffiuUL(B, U6\) ,mITLffi6Tr 6lJ6YTITIi.ffiuUL(B Ul66TLj

~61j) jD G)6lJUU!:5161j)6\)Wl6U 2 6lJIT[Jrfuffi6Tr ffiITW 61j)6lJli.ffiuu(B£1jD~. @!is~

ffiITW!is~ LD6!fur e(!5 A'[Juu61j)8'uS16\.>6\)IT 6lJITl1.j LD6!furL6\)~~6U UIT~ffiITUUIT ffi

61j)6lJli.ffiuUL6\)ITW. @!is~ (P61j) jD kJ,<561j)8' LD!DWW ~li.tq.. (g 6tiTIT61j)LDlfL6fu

(P~6\51W61j)6lJ UIT~ffiITUUIT ffi 61j)6lJli.ffi uw66Tu(B ~~uu(B£ljD~.

I~ 6If)61)(g WIToOoUl6lf)61)(gB'6l!j>61iT (1L6If) jDW6If)6lJ!b~ ffiITW6If)6lJ!b~Efu)

(Freeze drying)

~61j)jDW61j)6lJ~~ ffiITW61j)6lJ~~6U 6T66Tu~ (Freeze drying) 6lJ6YTITU6If)U

(P ~ 6\516U @)6Yf1e£5Ltq.. ~ 61j)jDW61j)6lJ~~, Ul66T G)6lJ!D!!51LW (vacuurn)
6) !Du(B~~ G)8' 6U6\51§1J6Tr6YT $IT ~61S"\WIT Ii.ffiuuL(B ffiITW61j)6lJli.ffiUU(BW.

@W(p61j)jDuS16U @ WrfuffiIT~ !:5161j)6\) 6lJ(!5w 6lJ~[J 6lJ6YT[J 61S"\L(B Ul66T

G) 8' 6Uffi61j)6YT U IT~ ffiITUU IT6tiT !'ill!L ffiLDIT6tiT If [JW ~ 6\.>6\) ~ (g 8' ITtq..WW

@)(5LL(gLDLt.q..6U (g8'IT~~ 61j)6lJli.ffi (g6lJ6!fur(Bw. @!is~ ~[J6lJ~~6U tfI!!51~

6T(B~~ @)uUluS16U ~61j)L~~, ~61j)jDW 61j)6lJ~~ G)8'6U6\51§1J6Tr6YT $IT

~61S"\WIT@)W 6lJ61j)[J ffiITW61j)6lJ~~ Ul66TLj )!)66TjDITffi (yJt.q.. 61j)6lJli.ffiUU(BW.

@1i.@)UUlffi6Tr @)6Yf1e£5L(Bw 8'IT~6tiT ~~6\.> 61j)6lJli.ffiUU(BW. @)uUluS1§1J6Tr6YT

G)8'6Uffi6Tr 10 ~6!fur(B ffi6Tr 6lJ61j)[J ~uS1(!5L66T @(!5Ii.@)w. @w(p61j)jD u51ffi6ljW

6lJ8'~WIT 6tiT~IT @)w. @6l.J6lJITW 61j)6lJli.ffiuULL 6lJ6YTITuUl!D@) ~6irl'1 ffi6lJ6tiTW

(g~61j)6lJuS16U61j)6\). ~61j)~ 61j)6lJli.ffiUU(BW @)6Yf1e£5L(Bw G)ULt.q.., LD6\516lJIT6tiT~,

)!)WU~~li.ffi~ ~@)w. @w(p61j)jDuS16\.> G)8'6Uffi6Tr U6\)ffiIT6\)W ~uS1(g[JIT(Bw,

UIT~ffiITUUIT ffi6l.JW @(!5Ii.@)W

G) ~ IT);§1§1J Ii. @)U U W 66T U (B W G)8' 6Uffi6Tr 6TW <.!:p61j)jDuS16U

UIT ~ffiIT Ii.ffiuULLIT§1JW ~~66T(yJ6\)w ~~66T ~[Jw @)61j)jDWITLD6U

@(!5Ii.@)LDITW UITIT~~6U ~6lJtflWLDIT@)W. e6i!G)6lJIT(!5 (P61j)jD Lj~w G)8'6Uffi6Tr

U IT~ ffirrIi. ffi U U (BW(gU IT~ W ~ ~ 66T ~ [J~~ 61j) 6tiT (P 61j) jD W rr ffi, 8' rf1W ITffi

~6Tr6YT ~rr 6T66TW ffi6lJ6irl'1li.ffi (g 6lJ6!fur(Bw. «(g8'IT~li.ffi (g6lJ6!fur(Bw).

7.4 GI~ rr1P1!b B'rr 6If)61)uSlEi1>Glu6irl'1t!F1615161iT~wrrrf!!b~Efu

7.4.1 <'!:p61iT@.I6If)!J

1929w ~6!fur(B
<O\,mrrL(gLLLw 6T66T@Jw

~G)6\)1i.61l)fT6!furLIT oOoUl6YTu51rfu G)u6irl'1lf6\51ww

Lj<561j)8' urr Ii.l.!!!rflwrr61S"\66Tt..8~ G)8'W6Uu(B6lJ~rr ffili.
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&6O1ITL!J51$~ITIT. Qu6iIT1I¥l6\516iIT 6T6iITg)J QUWrflLLITIT. 6iuO6)LO6)UG:6UIT&IT1i;06)&

U ITIi; l!!!rflw 6U 6lJ 6YTITU Lj !d,<5 06) 8' & 6U U tSI fWTIT6U 6lJ 6YT!J" (!P I!.J-W ITLD6U

~O6)LUULLO6)~1i; &6O1ITL!J51$~ITIT. ~~ Qu6iIT1~6\51wtb Q!JjITLG:LLLtb

6T6iITU~ tSl6iITfWTIT &6O1ITL!J51$~ ~06)~ Q6lJ6Yf1uU(B~~fWTITIT.

7.4.2. Qu6iIT11¥l6l5'lffi~WITrf1utSl61>uwffiu<B~~1D :1LuSlrf1

Q u 6iIT 1¥l6\516iIT ~ W ITrfl U tSI !D @) ~ Q 6U Ii; 6f\) IT6O1ITL IT 000 tSI 6YTu51rfu

uw6iITu(B~~w Qu6iIT1~6\51wtb Q!JjITLG:LLLtb !d,<5O6)8'uS1fWTIT6U !Jj6U6U U6U6iIT

ffilO6)LIi;&6Ul6UO6)6U. @&>~ !d,<5O6)8'O6)WU G:uIT6iITG:!!> Qu6iIT1I¥l6\516iIT ~~&tb

:1L6O1ITLITIi;@)tb U6U @fWTrfu&6IT :1L(!56lJITIi;&UULLfWT. 6UlwITUIT!J" IT~uS16U

Qu 6iIT11¥l6\5161IT ~ WITrflutSI !D@) Q U 6iIT11¥l6\51wtb ffilO6)!J"G:8' IT~fWTtb 6T@Jtb

!d,<506)8' @fWTtb G:~IT&>Q~(BJ:,&UULL~.

7.4.3. Qu6tIT11¥l6l5'lffi ~wITrf1uU1JD@>~ a:~O6)6lJUU<B1D (yI6UU

QUIT(!56Yr &6Yr

&rflLDQUIT(!5L&6YTITfWT r:r:6iuL 8'ITg)J, G:&I¥l6iIT, LDITLI!.J-06)!!>lf-1¥l8'ITg)J

6UITIi;G:LIT6iu, @)~Ii;G:&IT6iu, 6iuLITIT1f-8i-, G:8'IT6YTLD~UITfWTtb, (com steep
liquor) &6iIT1LD ~ULj&6YTITfWT ~tbG:LDIT6iIT1Wtb 8'6UG:UL, QUITLLITl¥lwtb 06)L

06)~L!J"~6iIT UIT6iuG:UL, &IT6Ul¥lwtb &ITITUG:fWTL ~ffilwO6)6lJ Qu6iIT1I¥l6\516iIT

~WITrflutSl6U uw6iITu(B~~uu(Btb e.yJ6UU QUIT(!5L&6IT ~@)tb. ~~& ~6YT6Ul6U

Qu6iIT1I¥l6\516iIT ~WITrfluu~!D@) Q!JjIT~~~6U ~L&~~6U 6T~~6UO6)LD6iIT,

~IT6lJ!J" 6T6O1ITQ61RITW, I¥lLrflli; ~u516Utb, tSlO6)fWTuS16U (phenyl) ~1¥lG:LL
~ffilwO6)6lJlljtb G:8'ITli;&uu(Btb.

7.4.4. Qu6tIT11¥l6l5'lffi~u.JlTrf1uU1JD@>:1L&.d>~ !BIO6)6UB>6Yr :

Qu6iIT1I¥l6\516iIT ~WITrflUO6)U ~~&uu(B~~6lJ~!D@) (i) Q!JjIT ~~~6U

~L&~~6iIT pH 6.8 (!P~6U 7.4 6lJ06)!J" 06)6lJ~~(!5~~6U (ii) &IT6Ul¥lwtb

&ITITUG:fWTL, UIT6iuG:UL G:uIT6iIT!!>O6)6lJ (Buffering agent) G:8'IT~~6U (iii)

@6iIT@)G:u~6iIT B>IT6U~~6U Q6lJUU~O6)6U 25 :t 0.5°C 06)6lJ~~(!5$~6U

(iv) Qurflw Q!JjIT~~~6U &6U~~6U 6lJ6YTITUO6)U,&IT!DG:!!>ITLL~~!D&IT&

~06)8'~~1i; Q&IT6O1IT1!.J-(!5~~6U.

(ii)

~L&~O6)~lljtb Qu6iIT 1¥l6\516iIT ffilO6)!J"G:8'IT~fWTtb 6lS1~~&O6)6YTlljtb

G:8'IT~~ 25°C uS16U 8i-)96iITg)J ~O6)8'lljtb @w$~!J" ~~6U 06)6lJ~~

@6iIT@)G:UL Q8'WW G:6lJ6O1IT(Btb.

!JjIT6iIT@) !JjITL&@!!jIi;@) tSI !!>@) @)(BO6)6lJuSI§ll6IT6YT6lJ!DO6)!!>

@!J"6O1IT(B 6\51LLIT 6lJ6YTITuLj ~L&tb :1L6IT6YT 4 6\51LLIT

~6YT61.J6IT6YT @)(B06)6lJ1i;@) LDIT!D!!> G:6lJ6O1IT(Btb.

(iii) U1!!>@) @$~ 6lS1~~1i;&06)6YT, 500 6\51LLIT 6lJ6YTITuLj

:1L6IT6YT Q~ITLI!.J-li;@) LDIT!D!!> G:6lJ6O1IT(Btb. (800

~6YT61.J6IT6YT Q!JjIT~&6U61IT) !d,<506)8' 6lJ6YT(!56lJ~!D@)

@5~~06)6U @$~ Q~ITLl!.J-uSl6U ~6Yf1Ii;&uu(Bffil!!>~.

(iv) e.yJ6iITg)J !JjITL&@!!jIi;@)u tSI!!>@) @$~ 6lJ6YTITuLj ~L&~~6U

~6IT6YT &IT6YTIT6iIT&O6)6YT 1,80,000 6\51LLIT 6lJ6YTITuLj ~L&tb

~6IT6YT Q!JjIT~&6U~~!D@) LDIT!D!!>G:6lJ6O1IT(Btb (2,50,000 6\51LLIT

~@)~ :1LO6)LW Q!JjIT~&6U6iIT) @$~ Q!JjIT~&6Utb ~IT6iIT1wrfu@)tb

&(!56lS1&06)6YT Q&IT6O1IT(B @WIi;&UUL(B 8'rflWITfWT ~O6)!!>6lJITfWT

J;9J6O1IT~uSlIT 6lJ6YTITlf-1¥l QUg)J6lJ~!D&ITfWT @5i9~O6)6UO6)wli;

Q&IT(BIi;@)tb.

~LB>tb

6\51LLIT

~@)&>~

(v) 6 !JjIT6IT&6IT &W1~~ Q!JjIT~&6U6iIT1§ll6IT6YT ~L&tb 6lJtq.&LLU

ULG:6lJ6O1IT(Btb. ~&>~ 6lJ1!.J-JI>rfl6UQu6iITI¥l6\516iIT ~O6)!!>$~(!5Ii;@)tb.

Qu6iIT1I¥l6\5161IT ~O6)LD6U ~6U6U~ tSllljLO6)L6U ~1¥lG:LL(BL6iIT

G:8'ITIi;&uu(Btb. UIT6iuG:UL uooou(!5li;@) Qu6iIT1I¥l6\516iIT LDIT!D!!>U

u(Btb. tSl6iIT tSllljLfWTlT6U JI>ITB>6UO6)6lJuSl6\51(!5$~ QUITLLIT I¥lwtb

Qu6iIT 1¥l6\516iIT utq.B>rfuB>6YTIT& ffilO6)LIi;@)tb.

7.5 B>rf1LD~u5I6\)rfuB>6Yr Q~ITW1JD8'ITO6)6\)uSl61> ~WITrf1~~61>

~ I¥lI!.J-li; ~ u516U tb , 6U ITIi; I!.J-li; ~ u516U tb , I¥l L rflli; ~ u516U tb ,

@)~Ii;G:&IT6iIT11i; ~u516Utb, @LLG:&IT6iIT11i; ~u516Utb, tSI\M,LDITrflli; ~u516Utb

G:UIT6iIT!!> &rflLD ~u516Urfu&6IT, J;9J6O1IT61mfluSlrfl&6Yf16iIT Q!Jj1T~~~6U e.yJ6Utb

Q U !!>U U (Bffil6iIT !!>fWT . ~ 06) 6lJ 9, i91i; & IT~ tb J;9J6O1IT61mfl uSlrfl6\51 (!5$ ~

~wITrflli;&uu(Bffil6iIT!!>fWT .

7 .4.5 Q~ITW1 JD8'ITO6)6\)uSl61> COIu6tIT1~6I5'Iffi ~WITrf1uLj

~ ~ & ~ 6YT61.J ~!Du ~ ~O6)W ~ (!56lJ~!D @) COIu 6iIT11¥l6\51w tb

ffilO6)!J"G:8'IT~fWTtb !d,<506)8' 6lJ6YTITIf-I¥lli;@) ~ G:~06)6lJWIT fWT ~O6)LDUO6) U

6J!Du(B~~ ~(!5tb Q!JjIT~&6U6iIT&6IT e.yJ6Utb 6lJIT~~& IT~WIT& Qu6iIT1I¥l6\516iIT

:1L!Du~~ Q8'wwuu(Bffil!!>~. 9,i9Ii;&IT~tb UI!.J-&6Yf16UQu6iITI¥l6\516iIT~!Du~~

!JjO6)LQug)Jffil!!>~.

(i) 500 u516U6\51 6TIT6\516iIT06)LDWIT @)(BO6)6lJuSl6U 100 u516\51 6lJ6YTITuLj

95

~1¥ltq.1i; ~u516Utb ~I¥lLG:LITG:uIi;LIT @fWTrfu&6IT

6U1TIi;I!.J-li; ~u516Utb 6T6U(L) QL6UU~li;ffil LD!Dg)Jtb LD!D!!>

@fWTrfu&6IT
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8'1Lrflffi ~u516ULb ~6iuQUIT~6b6U6iu 6!5):5ffiIT,

~.§lUUIT61IT1ffi6iu ~.ooouQ6IT6lJ6iu,

~.Q6lJ6liTLI!j-, Qu61IT18'16\51wLb @6m"ffiJffi6IT

oOoull.jLDlTrflffi ~u516ULb -- Qu61IT18'16\51wLb @6m"ffiJffi6IT, 6!5)!J(g8'lTu6iu

6!5)):!jffirflffi6liT6iu, u51\H,ffiffiIT

~LIT6lS'I6b (g~6!5)6lJ. @~uI51@JLb ~~ffi ~6IT6lj QUIT~6YTffi6YT @~uI516liT

~6!5)6lJ oOoQU(g!JIT8'W6!5)6m"L, ffirfl, QffiITLI!j-WlTffiUI51l!j-ffi@)Lb QUIT~Lffi6YT,

(Chelating agents) ~6b6U€9J 6T~IT ~w61IT1 @6!5)6lJffi(g6ITIT(B (g8'ITffiffiUU(BLb.

3-4 8'~6If~ ~LIT6lj6YT6IT QLDIis~6m"IT6b (g8'ITuu€9J 8'1Lrflffi ~u516U ~JDulis~6!5)W

~~ffirflffi@)Lb. @JtQ):!jIT~Iis~6b ffiITJD016liT ):!j6!5)LQUW6lJ~6m"IT6b, (gUIT€9JLDIT6m"

~6IT6lj ffilTJDW 8'1Lrflffi ~u516U ~JDulis~ffi@)1is (g~6!5)6lJ.

8'WUffilT6UffiJffi6Yf16\J uf6iuL e.!fJ6ULb ~WlTrflffiffiUU(BLb 8'1Lrflffi ~u516U

~JDulis~ffi@) <..':Pffiffi1wlis€9J6lJLb ~!Juu(Bffi1~€9J' 6)"Q6m"61IT16\J, (gffi6liTI!j-LIT,

(g~6liTQ8'@J6U1T (gulT6liT~ uf6iu(Bffi6YT, ffiITIT(gUIT6!5)~L(g!JL

6!5)~L(g!JlTffiITITU6liT (gUIT6liT~6!5)6lJffi6Yf16\51~Jt€9J 8'1Lrflffi ~u516ULb ~JDulis~

Q8'wffi16liT~6m".

@)(5ffi(gffilT61IT1ffi
~u516ULb

~.oooU\H, (gLDrflffiffi6iu, Qu61IT18'16\51wLb

ffi6!5)!J(g8'IT~6m"Lb, ~.6!5):5ffiIT, ~8'1L(gLIT

(gUffiLIT @)(5ffi(gffilT61IT1ffiffiLb.

@LL(gffilT61IT1ffi

~u516ULb ~.QL!J6iu ~.@LL(gffilT61IT1ffilT6iu

~.oooU\H,u51(gffiLL6iu

LD IT6lj 8' lis €9J e.!fJ6ULb LfL QLDIT6UIT8'6iu, ffi~LbLj

QLDIT6U1T8'6iu, Bi-ffi(g!JIT6iu, 6lS'IWITUIT!J

@)(5ffi(gffilT6iu, 6iuLITIT8:Bi-

6!5)~L (g!J1T6!5)6U(g8'L6iu

.9 l::
!§)'(0
.1£ IB

\,~
-1&I:::; j ..
iii ~. '1U

7ft;;: "'5-'\1:..
.l

6-'h:'rflli> ~u516\)ili ~WlTrfluu$!j!b@)~ (g$!j6!5)6lJWIT6lIT QUIT~L&6Tr

~uS1rf1ffi6YT -- ~6iuQUIT~6b6U6iu 6!5)):!jffiIT

61Lrflli> ~u5I6\) $!jWlTrfluLj

L6!5)!J ffilTITUIT ffi8'1ffi ~u516U Bi-!:f?JD8'1uS16b (TCA) Bi-!:f?JD61uS16liT

@6!5)LUQUIT~6ITIT6m" 8'1Lrflffi ~u516ULb, ffilT6ITIT6liT, uf6iuL, UITffiIl!!rfIWIT

6lS'I6\51~Jt€9J ~WlTrflffiffiUU(Bffi1~€9J' e.!fJ6UUQUIT~6YT 8'ITffiffi6!5)!J ffi6!5)!J8'(g6UIT(B

20 <..':P~6b 25 8'~61f~Lb .lliITIis~uu(Bffi1~€9J' I516liT 6!5)):!jL!J§l6liT e.!fJ6UU

QUIT~6YT LDJD~ ~ULjffi6YT (g8'ITffiffiuu(Bffi16liT~6m". ~Lffilis~6liT ~u516U ffilT!J

!B16!5)6\) BTffi(g!JIT6iu (g8'ITffi@)Lb(gulT€9J @)6!5)~ll.jLb (pH 3.0) Q):!jIT~Iis~6b,

(gLDJDU!JUI516\J ~6\J6U€9J ~u51tPJt€9J ~6\J6U€9J ~L !B16!5)6UuS1~Lb ):!j6!5)LQuWLb.

(gLDJDLj~ 6lJ6ITITuLj <..':P6!5)~uS16b ~~u5161IT1wLb ~6b6U€9J 6Tooo@) ffi6U61IT16b

6lJ6ITITuLj ~LffiLb LDJDWLb ffilT6ITlT6liT 6lS'I1is€9Jffi6IT(spores) @L(B Q):5IT~ffiffi

clILUU(BLb. ~u51tPJt~ 6lJ6ITITuLj <..':P6!5)~uS16\J ~u516b6\)IT~ 6lJ6ITITuLj

kJ,e6!5)8'ffi6YT ~!J6lJIis~6\51LUUL(B Q~ITLITJt€9J, ffi6Uffiffi1 (g8'ITffiffiUU(BLb. ~L

Q):!jIT~Iis~6b <..':P6!5)~uS16b 6lJ6ITITuLj UlTffi(g6ru (gulT6liT~ ~lTffiJffi1(gLD6b

Q):51T~1is~6b ~LffiLb (g8'ITffiffiUUL(B ~~6\J kJ,e6!5)8'ffi6YT 6lJ6ITITffiffiUU(BLb.

....
'"

.!i
1;w.i.

Ci6L
'1&
]

,8

d

.~
'&
%
~
]

C9

r-i
It-

.g
J
]

~.6!5)):!jffirfl6\51~Jt€9J 8'1Lrflffi ~u516U ~JDulis~ @~LbLj, LDlTffiJffi~Bi-,

Q8'LbLj, €9J1is~):!jlTffiLb (gulT6liT~ ~(g6UlTffiffiJffi6Yf16liT ~LIT6lJIT6b

UIT~ffiffiuu(Bffi1~€9J' ):!j6\J6U ~u516U ~JDulis~ffi@) @UQUIT~6YTffi6YT 8'rflWIT6m"
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~1f>6i5Tl!j-UT 6\51u~UfT6\51Lq-li;ffifT @6i5Ttb U6U ey:>6UU <D\UfT(!56ITffi6Yf16\51(!5$~

tFlLrftli; ~u516Utb ~@ffi ~6IT6!.j !1L!bU~@ <D\8'W6U~fTffi ~!!5lWUUL(86IT6IT~.

uJ"6iuL(8ffi6IT tFiLrftli; ~u516U~615)~ !1L!Du~@ <D\8'wlLjtb 6l51~tb, ffifT6ITfT6i5T,

tFlLrftli; ~u516Utb <D\8'wlLjtb 6l51~~@6\51(!5$~ LDfTWJu(8tb.

<D\):5fT@~~ 6U (2PLq-$ ~ 1516i5TLj ffi fT6UtFIW tb 615)~ L !J"fTIi; 615)6YU(8
~8'IT ~~6!.jL6i5T ffifT6UtFlWtb tFlL~!J"L 61f)9ULq-6UfTffi ffil615)LIi;~tb. @6i.J61f)9uLq-6!.j

6ULq-ffiLLUUL(8 ffi<.!:e6UUUL(8 ffi$~ffi ~u516Utb ~8'IT Ii;ffiUUL(8 ffifT6UtFlWtb

8'6U~UL 61f)9ULq-6UfTffi ffil615)LIi;~tb. tFlLrftli; ~u516Utb ffi6U$~ @!J"6ULDfT6i5T~

~W66flffi6IT LDfT!bJDtb LD!bWJtb ffirft ~ffilW6U!bJDfT6U Br~~LDfTli;ffiUUL(8

ULq-ffiLDfTIi;ffiuU(8ffilJD~'

~LrflB:. ~u516U~~6i5T uw6i5T B>6TI

1. !1L61R5T6!.j, UfT6i5Trf.Jffi6IT,~615)L~ <D\~fT!91!D8'fT615)6U,LD(!5$~ ~WfTrftuLj,

~8'fTuLj ~WfTrft~~6U ~ffilW6U!b!!5l6U uw6i5Tu(8~~uu(8ffilJD~'

8'fTWJL6i5T ~8'IT Ii;ffiUU(8tb. <D\~fTLrf.Jffil 615)6UIi;~tb 6U6ITITULj uJ"6iu(8 8'fTWJL6i5T

1:10 6T6i5TJD 6l51ffil~~@6U ~8'ITli;ffiUU(8tb. ~615)JD$~ <D\6UuU $1615)6Uu5I6U (5-

6°C) 7 (2P~6U 11 ):5fTLffi6IT 6U615)!J" <D\):5fT@~~6U ):5615)L<D\UWJtb. L516i5TLj

tFI !!5l~ ffi fT6U tb (2P@ITIF tFI ~ 615)L W ~ 615)JD$ ~ <D\6U U U $1615) 6U wi 6U

~rf.Jffi615)6Uli;ffiuu(8tb.

2. ffifT!b!!5l@,li6IT6IT):5IFBr LD!DWJtb~!91li;ffili;&Lq-w 6UfTlLjli;ffi615)6IT

6U~!b~ <D\U(!5LD6IT6l516Uuw6i5Tu(8~~uu(8ffilJD~'

7.6 euSl6i5T ~wrrrfb.:JLj Wine production

t51i;~

(2P@ITIFtFI $1615)6Uu5I6i5T ~ U fT~ U6U 6l51~ @!J"8'fTW6i5T LDfT!DJDrf.Jffi6IT

$1ffi<.!:etb. @$~ @!J"8'fTW6i5TLDfT!DJDrf.Jffi6IT~fT6i5T ):56U6U 6UfT8'615)6i5TIi;~tb LD~

LD61R5T~~Ii;~tb ffifT!J"61R5Ttb.8'rftWfT6i5Tu~uu(8~~tb <D\UfT(!56IT(preserva-

ti v e) ~8'ITIi;ffi6l516U615)6U6T6i5TJDfT@,litb,~8'u51~~ 615)6UIi;~tb ~UfT~ 8'rftWfT6i5T

$1615)6Uu5I6U@6U615)6U 6f6i5TJDfT@,litb~tFlLq-1i; ~u516U UfTIi;l!!!rftWfT!1L6IT~6IT

~615»)9$~ @!J"fTL615)8'8'fT!b615)JD6l5166f1ffi!J"fTffi6!.jtb, t5!J"fTffi6!.jtb LDfT!b!!5l6l51(8Lb

~LL6U615)61R5TIII U6U~6UWJ eu516i5Tffi~tb

~6U!b!!5l@,li6IT6IT ~6Uffi~fT6U 8'~61f~(2Ptb

~6Uffi~fT6U 8'~61f~tb
1l --12

11-- 12

6U615)ffi

(2P6i5T@.I615)!J" :

UfT!J"LbUrftWLDfTffieu516i5T (Wine) u)9lF8'fT!D615)JD (2Pli;ffilwLDfTffi @!J"fTL615)8'

8'fT!D615)JD <D\):5fT@li;ffilF <D\8'W6U~6i5T ey:>6Utb ~WfTrftli;ffiuU(8ffil JD~' eu516i5T

uJ"6iuL 8'fTIi;ffi~!J"fT615)LDtFl6iu <D\8'IT~6UtFI~w !J"ffirf.Jffi6IT LD!DWJtb 6f6\51U8'fTWL6iu

~ffilW615)6U eu5161iT ~WfTrftli;ffiu uw6i5Tu(8~~uu(8ffil6i5TJD6i5T. u)9lF8'fT!D!!5l@,li6IT6IT

8'ITIi;ffi615)!J"615)W uJ"6iuL <D\):5fT@Ii;ffilF <D\8'W~ 6f ~~6i5TfT6U, ffifTITu6i5T 615)L

~1i;615)6YU(8 !1L61fuTLfTIi;~ffil JD~' !1L(!56UfTIi;ffiUU(8tb ~6Uffi~fT6U ~6IT6!.j

8' fT!b !!5l6i5T ~ 6i5T615)LD uJ"6iu (8 !J"ffi tb LD!b WJLb <D\):5 fT @~ ~ 6U $1615) 6U 615) W U

<D\UfTWJ~~~' eu516i5T ~WfTrftuLj ~wfTrftli;~u51L~615)~U <D\UfTWJ~~tb,

~WfTrftli;ffiuU(8tb euS1615)6i5Tu <D\UfTWJ~~tb LDfTWJu(8tb.

If.16lJULj euSl61iT (Red Wine)

G'l6lJ6Tr6(5)6YTeuSl61iT(White Wine)

G'lL6TUlTL.euSl61iT (Dessert wine)

~ut5I6(5)L8'rr euSl61iT (appetizer wine)

Gfuurrrrti;6\5lr!,] euSl61iT (sparkling wine)

19 --21

12 --16

11-- 12

euSl6i5T ~WfTrfluL516\>~~615)6lJuu(8iD G1UfT(!56TI B>6TI

@!J"fTL615)8' u)9 rf.Jffi6IT, uJ"6iu (8 (8' fTIi; ~!J" fT615)LD611S16iu <D\8'IT ~ 6U tFI~ W

6f6\51u8'fTWL6iu) <D\UfTLLfTtFlwtb <D\LDLLfT615)U8'6U~UL.

!51WJ~i>1615)6lJ~~6\>(Immobilization)

$1WJ~@615)6U~~6U 6f6i5Tu~ e(!5 <D\):5fT@615)W ~6UWJULL $1615)6Uu5I6U

"tFl615)JDuu(8~~~6U" 6f6i5Tu~ <D\UfT(!56IT. @$~ <D\):5fT@615)W<D\UfT(!5Lffi6IT

,~615) ~ ~ ~ 61fuT(8U 615)6U ~ 6U6U @J ~ (8UU 615)6U (2P~ 6\51W 6f 6U6UfTU

<D\UfT(!5Lffi~tb $1!J"LbL51u51(!5uU6U!D!!5l6\51(!5$~ L51rft~~ 615)6UUU~fT~tb. U6U

ey:> 6U Ii; & WJIi; &L L 615)LDU Lj !1L 61fuTL fT~ u51L ~@!b~ ~!!5luL5ILL <D\):5fT@

<D\8'6U6UfTLD6U~(8uu~~ tFl615)JDUU(8~~~6U 6f6i5Tuu(8Lb. ~6i.J6UfTWJ $1WJ~@

615)6Uli;ffiUUL L <D\):5fT@ffi615)6IT tE61fuT(8tb !1LU~WfT ffilUU@6U (1) tE 61fuT(8Lb

!1LU~WfTffil~~6U. (2) <D\~fTLIT$~ !1LU~WfTffil~~6U (3) ~615)JD$~ ~6U615)6U

~<.!:e~~tb (4) ey:>6U~6!5T~@6U ~8'u51uLj (5) ~6U615)6U ~):5!J"tb ~615)JD~6U (6)

<D\UfT(!5Lffi6IT <D\ffi(8~6U ~615)JD6!.j (7) ~@ffi ,llil615)6U~~6i5T615)LD(8) ~LDtbULL

<D\8'W6U ffiL(8UUfT(8 (9) <D\):5fT@<D\UfT(!56IT 6l51ffil~Lb ~@ffilrft~~6U (2P~6\51w

U6U ):56i5T615)LDffi6IT ffil615)LIi;~tb.

~WJ$1>~611)6U$1>~6UlYI61I)!9s:.6iT : 5 (2P615)JDffi6ITL516i5Tu!bJDuu(8ffil6i5TJD6i5T.

(1) <D\6U6Yf1!1L!!5leBr~6U (Adsorption) (2) ~ffifT~6U6U6i5TL ufT61fuTLq-rf.J(3)

Br)9$~ <D\ffifT6IT~~6U (4) ~8'IT$~ U6UUl!j- <D\U(!5~~6U (5) !1L615)JDWfT6U
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~WfTrflu4 (!P615)JD

@!J"fTL615)8'U)9rf.Jffi6IT (2P~6\516U 8'fTWJ 6f(8uu~!D~ &)9fTli;ffiuU(8tb.

6)JDIi;~615)JDw 0.250 u51.ffil.<D\UfTLLfTtFlWtb<D\LDLLfT615)U8'6U~UL,e(!56\51LLIT
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G!Jjnibl~~6iJGffimJU6n)!D

(g6lJIDJULL ~uSl6\.)c'£ITIJ1t~66T6ij)LDuSl~ib, ~w6lIT)ffi6Tfl66T :1LIDJ!5JuSl~ib, LD!bIDJib

(g6lJ IDJULL !Bl6ij)6\.)ffi6Tfl~ib 6)"!buCBib. !BlIDJIt!5J 6ij)6lJffi@)ib Ul!j-ffi6ITIT6lJ61IT

<'!::p~6IS16U @6ij)6m!Tffi@)ib <D1UIT(56iT 6LCB ~ 6U, L5166T61ITIT §.IT615iITu:"'uCBib

<D1/T W 6U ~6U 6\.) ~ (g 6lJ6ij)6\.) <D1/T WllJib <D1~ IT@)!5J 6 L CB~ 6U, LD!b IDJib

ffi6ij)LtF1WITffi <D1!I>IT!5J6LI!j-ffi <D1ffiIT6iT<5~6U !I>6ij)L<D1uIDJib.

3. @5g;.!!;~ <D1ffiIT6Tr<5~6U (entrapment): <D1/T6U~(g6\.)IT6iu, L6ij)1J

~tF1L(gLL ffiITIJ~61ITib, LD!bIDJib ~6U~(g61ITL ~uIT66T!D @W!b6ij)ffi <D1§16U

<D1UIT(5Lffi6iT ~6U6\.)~ UIT6IS1~ffirf16\.)6ij)LDL <D1§16Uffi6iT cgUIT66T!D ffi6ij)lJllJib

UIT6IS1LDITBin.LLIt!5J!bffi16ij)L(gW @W6UUITffi @5)j?lli~ <D1ffiIT6iT<5ibul!j- <D1/TW~6U.

@5)j?~6U.
iblp-nL6n)/f

~

uu.o 7 -2 eu516iIT
~WrTrf1~~6U

4. @)IDJffi(gc'£ @6IfJ61i1ITffi@>tDBin.L(B U61Jul!j- <O\UIDJ@>~6U (Cross-link-
ing co-polymerization): @)<5LLIJIT6UI!j-6ij)~L, 6ij)L~ (g/TIT6lIT)wib :1LuLj,

LD!bIDJib <D1~ffi/TIT <D1LDIt@6IS166T6ij)L (g/TIT6ij)/TW(g61ITL cguIT66T!D U6\.) <D1/TW6U

<D1UIT(5Lffi6iT 6lJ~WITffi <D1!I>IT!5Ju5166T(g6lJIDJULL e!f>6UffiBin.IDJffi6iT(gffiIT(g6lJ6\.)66TL

L516ij)6m!TuL5166T e!f>6\.)ib @6ij)6m!TffiffiuuCBffi166T!D61IT. @!!; ~ U6\.) <D1/TW6U

<D1U IT(5 L ffi6iT <D1!I>IT!5Jffi6ij) 6IT <D1/T W 6IS1!:J:?ffi ffi5- <D1/T W6lJ ~ @ !5J~ 6iT 6IT

@)6ij) !DU ITLIT@)ib. @,ri) ~ <.!::P6ij) !D <D1/T 6\.)6l.J @)6ij)!D6lJIT 61IT~ ib LD!b IDJib

/TIT~ITIJ6m!TLDIT61IT~IT ffi @(5.lli~IT~ib §.ITW LjIJ~1t~L66T <D1/TWWUUCB6lJ!5J6U6ij)6\.)

6)"<D161IT6lIT)6U @6ij)6lJ uSlffiffi @)6ij) !D,ri)~ ~6IT(g 6lJ <D1!I>IT!5Jffi6ij)6IT !BlIDJIt!5J

6ij)6lJffi@)ib. @~ <D1u(5ibuIT~ib 6lJ61mflffilt (g~6ij)6lJffi(gffi :1Lu(gWITffi1ffiffiU

uCBffi1!D~'

~riJ@)LbG~nLtq.

~riJ@)LbG~nLtq.
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5. :1L6IfJ J!)WIT6U @5g;.~efu : UIT!5J ~CB IDJ6l.Jib ~66T 6ij)LDllJ6iT6IT :1L6ij) !DWIT6U

tF1IDJ ~6TfIffi ffi6ij)1J/T6U e!f>LlJuCB~(g6\.) @~66T 61S16ITffiffiLDIT@)ib. 6ij)!I>6\.)IT66T

~ 6U 6\.) ~ <D1/T 6U ~ (g 6\.)IT6iu 6ij) !I>L I!j-(g IJ L @.lli~ :1L 6ij) !DW IT ffi

:1Lu(gwITc'£uuCBIt~uuCBffi1!D~' @,ri)~ <'!::p6ij)!DWIT61IT~ uSlffi6l.Jib

/T IT~ ITIJ6m!TLDIT61IT~ ib , <D1/T 6\.)6l.J @)6ij) !D,ri)~ ~ LDIT@)ib. ffi1rf1W IT ~ ffi ffi1

:1L6ij)!DuSl@J6iT(g6IT tF1!DUUITffi !BlIDJIt~UULLIT~ib, @.lli~ <'!::p6ij)!D <D1!I>IT!5JuSl66T

!Bl6ij) 6\.) It ~ 66T 6ij) LD6ij) W 5- /T ITIT.lli~ ~ . @.lli ~ <.!::P6ij) !DW IT61IT§.I LD(5 It §.I6lJ

~£D161S1w6IS16U uSlffi6l.Jib uw66T uCBIt~uuCBffi1!D§.I.

J:516tf>6!rT6Ul6i>GI.sIT6iT6YTG:6lJ6nlrnq.W6tf>6lJ:

1 IDJ61furWJu5lrft.s6iT GlI!>ITtJ?10eoIT6l5>6\J.s61fl6Uu51.s6lJ1D<'!p.i,ffi!wLDIT6IrT6l5>6lJ6T615'"1:9J

Gll!>rft)t~ GI.sfT6iT~I!>6U. IDJ61furWJu5lrft.s61fl6O"r@6IrT1DGll!>rft)t~ <OI.sIT6iT~I!>6U
u51.s .J}.j6lJlf1W1D.

2. <OIl!>fTtJ?10eoIT6l5>6\J<'!p.i,ffi!w$!>~6lJ1D6lJITw)t1!>IDJ61furWJu5lrft.s6l5>6ITLJUIT~.sIT $!>1!>6U.

3. <OIu6irl'llf161516O"r,.srftLD .J}.ju516\Jr5.J.s6iTeuS16O"r <.!P1!>6I51W6l5>6lJ<OII!>ITtJ?10eoIT6l5>6\Ju5l6U

l1L.!Du$!>~ <OIeowllJ1D<'!p6l5>j!J.s6iT.

4. .r:BlIDJ$!>~6l5>6lJ$!>I!>6U<'!p6l5>j!J.s6l5>6!T$!><OIl!>rft)t~ <OI.sIT6iT<i9I!>6U.
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1. <O\6lJ61fI I1L.!!5l~8T~6U : 6(5 <D1!I>IT!5JWIT61IT§.I 6(5 ~IT rfuffi1uSl66T

<D16lJ6TfIuSl(g6\.)IT:1L6iT(g6IT(gWIT L516ij)6m!TffiffiUUL (gLIT ~6U6\.)§.I ~IT§.Iffiffi6Tfl66T

§.I6ij)6m!TllJL (g61ITIT~6U6U~ ~rfuffiffiU <D1UIT(56Tf166T §.I6ij)6m!TllJL cg61ITIT!BlIDJIt@

6ij)6lJffiffiuuCBffi1 !D§.I.. 6ij)~I!j-IJL§l66T UIT615iITCB,~w6lIT)ffi6Tfl66T <D1/TW6UUITCBffi6iT

(gUIT66T!D @)6ij)!D,ri)~ /Tffi!5J UIT615iITCBffi6iT :1Lu(gWITffi1ffiffiuuCB ffi166T!D61IT.<D1!I>IT!5J

<D16lJ6TfI(gw!BlIDJIt@ 6ij)6lJffiffiUULLIT6U ~ITrfu@)ib §.Iffi6iTffi6iT !I>6U6\.) L516ij)6m!TuLj

6)"!b U CB6lJ ~ !b ffiITffi uSlffi5- tF1£D1W ~ 6IT61S161IT~ ITffi @(5 ffi ffi (g 6lJ 615iITCBib .

<D1!I>IT!5JW IT61IT§.I :1LL U ffiffi ib !BlIDJIt ~ U U L L IT6U , tF1IDJtF1IDJ .$ !D6U ffi 6iT ,

<D1/T W6U @)6ij) !Dffiffi 5- <D1/T W llJib ffi6ij) IJ /T 6U ffi6iT, LD!b IDJib !BJ615iITWJ uSlrf1

~ ITffi @)~ 6U ffi6TfI66TIDJib U IT§.Iffi ITffiffi U U CBffi1!D§.I. (g LD~ ib !Bl6ij) 6\.)W IT61IT

~61S1IJLDIT61IT <D1!I>IT!5J~6ij)LDULj ffi16ij)Lffi@)ib.

2. (gffiIT(g6ll6UmL UIT6iirrl!j-r5I(covalent-bonding) : @§.I ~ITrfu@)ib

§.Iffi 6iT ffi 6TfI66T (g LD!bU IJU L51 ~ 6iT 6IT @IJ /T ITW 61ITffi Bin.L L It !5J!b@)ib,

<D1!I>IT!5JuSl~6iT6IT @1J/TITw61ITffi Bin.LLIt!5J !b@)ib @6ij)L(gW 6)"!buCB6lJ§.I. @§.I



I u~~ III I

LD@d>~QJ mJmT~uJ)rf)IUQ,

~~~UJITUJLD 8.1

UITB;~rflUJIT6Ul6U'r (g!!>ITliJ~ (g~IT !iJ@6UlB;@>LD

~6U'r 6IDLDB:.OO

6UI Q5)t cg 1'5ITtb t.S1 If, (!5 U IT~ ffi ITU Lj ~ 6rf1 ~ 1'56\> ~ £1 UJ U 6615f1 ffi I%) 6rT IF

Qeow£16iIT iD6ITT.@~l'!>l%)ffiUJ UIT&l!!!rftUJITIf,ffi6YT, ~6W5T6LjUUITI%)I'!>, cgI'!>IT6\>,BT6lJITeo

U ITI%)I'!>till6iIT cgLD6\> U (!5~ ~£l UJ6lJ!b0l6\> ffiIT6W5TUU(Btb. eo1'5IT!J6W5TLDITffi

~L6I5)6\> 6lJ~If,(!5tb UITIf,l!!!rftUJITIf,ffi6YT £lQ5u51ffi6YT ~!biD U(!5~If,(!5lF Qeo6\>6\.)

cgJ!) rft (B tb cgU IT~ cgJ!) ITW ~ 6!fur L ITIf, (!5 tb . 6>f rftUJ U ITIf, l!!!rft UJITIf, ffi 6YT,

6UlQ5)t cgI'!>ITtbt.S1till6iIT ~BT ~6\>6\.)~ ~L~ WULj ffi6rf16iIT Qeo UJ6\>ffil%)6rT~
I'!>(B~~ ~1%)6lJffi6rf16iIT6lJ6rTr'rlF~I%)UJmm&ffiuu(B~~tb.

eo)t 1'5r'rU U 6lJ IT1'5 U ITIf, l!!!rft UJIT If, ffi 6YT, BT6\.) U LDITffi U IT~ If, ffi U U (Btb

1'5 6iIT I%) ID I%) UJ ~ I%) L UJ ID 6TIf) 1'5r'r ffi 6rf16\> cg J!) ITI%) UJ ~ 6!fur L IT& (!5 tb .
(§ cgLITcglDIT6ITTIT6iu 6TQ5 §?1cg6ITTITeoIT ~&ffiITUJIDI%)L)tl'!> 6lJITffiI%)6rT 6T6rf1~ 6\>

Q 1'5IT!b W tb . 6T W L 6iu cg J!) ITUJ IT6rf1 ffi 6YT U 6\> cg 6lJ W ffil I'!>IDIT6ITT cg J!) ITW

QI'!>IT!bWffi~&(!5 6T6rf1~6\> ~6rTIT6lJITr'r ffi6YT (!501UUIT ffi Qeo6\>ffi~&(!56YT

6lJ6rTQ5tb I%)lDlf,cgffiITUIT&l!!!rftUJtb ffill%)!Jffil6\> QI'!>IT!bWtb.

UIT&l!!!rftUJIT6lJ6rTQ56lJI'!>!b(!5~ cgl'!>l%)6lJUJIT6ITT~.@I%)6\.)ffi6rTIT6ITT, ~6W5T6Lj

FI'!Juul'!>tb, Q6lJuutb ~£lUJ6lJ!bl%)iD 1D6TIf)1'!>~L6\> ~6rf1If,£16iITiD~' UIT&l!!!rftUJIT

1D6TIf)1'!>~LI%)6\.) mm(BQ56Lj6lJ1'!>!b(!5tb, 51LI!j-&QffiIT 6YT6lJ1'!>!b(!5tb (ffiIT6\.)6TIf)

(!5l!j-cgUJ!biDtb QeoW6lJI'!>!b(!5tb 6)!biD ID!JLj 1'!>(!5~I%)UJu Qu!b01Q5If,£l6iIT iD~'

ffilQ5)t cg1'5ITtbt.S1till6iIT ~BT&ffil%) 6rT ~);§l~~ ~6W5T I%)6lJU Qu W6lJI'!>!b(!5 tb

~I%) 1'5 If, (!5 tb QJ!)IT ~ ffil%) 6rTlLJtb, ffil Q5)t cg 1'5 ITtb t.S1 till uDl Q5)t~ UIT ~ ffiIT ~ ~

QffiIT 6YT~tb 1'5(!5~ I%)UJlLJtb Qu !b W6YT6rT ~. ~I%) 6lJ 1D6TIf)1'!> ~L 6I5)6\>

1'5r5J£1 till Q5 & (!5 tb cgU IT~ U ITIf, l!!!rftUJ 6lJ 6rTr'rIF ~ UJIT6\> Q 6lJ 6rf1 till L U U (Btb

~L6iITffill%)6ITT QUITQ56YTffi6rTIT6ITT (By products) 6lJITILJ, ~u516\.)tb ~£lUJI%)6lJ

ID 6TIf)1'!>@.J1f,(!5 @I%)LILJWffil%)6rTlLJtb, ~I%) 1'!>1%)6lJlLJtb 6)!bu (B ~~£l6iIT iD6ITT.

UITIf,l!!!rftUJITffil6iITQUQ5tbUIT6iITI%)IDUJIT6ITT ID!JLj u6!furLjffi6YT 6>frftUJ ffiIT!J6615f1ffi6YT

@1%)6lJ U ITIf, l!!!rftUJITffil6iIT cgJ!) ITW ~ 6!fur L ITIf, (!5 tb 1'56iITI%) IDI%) UJ

~~ffirftlf,£16iIT iD~' U6\.) UIT&l!!!rftUJITIf,ffi6YT ~BT&ffil%)6rT ~);§l~~ cgJ!)rftI%)LUJITffi

cgJ!) ITuJ ffi I%)6rT ~ 6!fur L IT& (!5 £l6iIT iD6ITT. ~ 6\.) U ITIf, l!!!rft UJITIf, ffi 6YT J!) IF BT

QUITQ56YTffil%)6rT Q6lJ6rf1cgUJ!b01 ~1%)6lJ @!J~I'!>~~L6iIT ~L6\> (Pl!£6lJ~tb

u!Jffil cgJ!)ITI%)UJ ~6!furLIT &(!5tb. UIT&l!!!rftUJITffil6iIT cglD~6YT6rT ~I%)IDULjffi6YT

61S"1Q5)tcgI'!>ITtbt.S1tillLtb, ~I'!>IT!J6W5TIDITffi ffi(BI%)ID.@I%)6\.) Lj!Jl'!>r5Jffi6YT(Acutephase

proteins) @6iITLr'r@lIT&£l6iIT-l, @6iITLr'r@lITIf,£l6iIT-6, ffi!9l%)6\.) ~l!£ffi6\>

QUITQ56YT (tumor necrosis factor) UIT~ffiITULj 1'!>6iITI%)IDI%)UJ~ §1T6!fur(Btb.

~6ITTIT6\> ~1%)6lJ QUQ5tbUIT~U:> cgJ!)ITW ~01(!501ffil%)6rTcgUJ ~Q56lJIT&(!5U:>

(6T.ffiIT. 9~ QI'!>IT!bW).

6T6\>6\.)IT UITIf,l!!!rftUJIT&ffi~tb cgJ!)ITW ~6!furLITIf,(!56lJ~6\>I%)6\.). ~6\.)

UIT&l!!!rftUJITIf,ffi6YT QI'!>IT!bWI'!>6\> o;r!bULL6LjL6iIT cgJ!)ITW ~6!furLIT(!5U:>. 1D6TIf)1'!>

~ L 615)6\> U 6\} @6!fur6615f1tillr'r 8in.L L r5Jffi 6YT eoIT1'5IT!J6W5TIDITffi 6lJ~ ~~
6lJ Q5 £l6iIT iD6ITT. @I%) 6lJ ~ 6W5TI%) 6lJ IF Q eorft~1'56\>, I%) 6lJ L L u516iITffi 6YT

( I%) 6lJ L L u516iIT K) ~ Q5 6lJ ITIf, (!5 1'56\> , cg J!) ITW & £1 Q5 u51ffi I%) 6rT (§ ~ )t ~

cgJ!) ITtill6iIT ~ 0l(!5 0lUJIT 6ITT~ UIT ~ If, ffiUULL ~BT61S"16iIT u6615f1I%)UJIf,

Q ffi IT6!fur (B .@r'r6W5TUJU:> Q eo W UJU U (B£1iD~. cgJ!)ITtill6iIT ffi (BI%) ID UJ IT 6ITT ~

UIT~lf,ffiUULL ~ WUl%)ulLJU:>, ~~ 6T&J6lJ6rT6Lj ~6rT6Lj QI'!>IT!bWI'!>6I5)6rTIT6\>

UIT~lf,ffiuuLI!j-Q5If,£16iIT iD~ 6T6iITUI%)I'!>ILJU:>QUIT W~I'!>~' ID~~UJ J!)!JU:>Lj

ID6!furL6\.)~~6\> QI'!>IT!bWI'!>6\> 6) !bu(B 1'!>6\> u51ffi6LjU:>ffi(BI%)IDUJITffi @Q5If,(!5U:>.

UITIf,l!!!rftUJIT61S"16iIT6lJl%)ffi (strain) ID!bWU:> ~1'!>6iIT ~6rT6Lj (sizes of the

innoculum) ~£lUJI%)6lJILJU:> cgJ!)ITW 6) !bU(B6lJI'!>!bffiIT6ITT QurftUJ

ffiIT!J6615f1ffi6rTIT(!5U:>.~6\.) QI'!>IT!bWI'!>6\> QeowlLJU:> UITIf,l!!!rftUJITIf,ffi6YT (!5l%)iD)t1'!>

6T6!fur6615f1lf,l%)ffitill6\> @Q5)tI'!>IT~U:> QI'!>IT!bWI'!>6\> QeowlLJU:> (~ffi6\>cg6\.)IT ~6iu

cgJ!)ITI%)UJ 2001f,(!5U:> (!51%)iD6lJIT6ITT ~ffi6\>6\)IT UIT&l!!!rftUJIT ~6!furLIT 1f,(!5U:>)

QurftUJ 6T6!fur6615f1lf,l%)ffitill6\> @Q5)tI'!>IT6\>I'!>IT6iIT (108) ffilurftcgUJIT ffiIT6\.)cg!J

~6\>6\.)~ ffiITU:>I%)Ucg6\.)ITUITIf,Lr'r ~6W5T6Lj @I%)!JUI%)UU UITI%)l'!>till6\> cgJ!)ITW

~ 6!fur L ITIf, ~ U:> . 61S"1Q5)t cg1'5ITU:>t.S1till6iIT .@ I%)6\}U IT(B U:> ffi IT!J6615f1ffi 6rTITffiIF

QeoUJ6\>u(Bu:>. J!)6\.)(p6YT6rT 1D6TIf)1'!>6TIf)6\>~6!fur6Lj @I%)!JUI%)UUITI%)I'!> cgJ!)ITW

~6!furLIT &ffi u516\>6I5)UJ@.JIf,(!5U:>~~ffiIDIT6ITT eoIT6\.)cgIDITQ6ITT6\>6\.)IT&ffi6YT cgl'!>l%)6lJ.

~6ITTIT 6\> ~u516\.)u516\>6\.)IT~ J!)(B.@I%)6\.)~I'!>6iIT1%)1D1LJ6YT6rT @I%)!JUI%)U ~I%)LUJ

51 Q5 ID 6TIf)1'56TIf) 6\> ~ 6\.) ~ till!J U:> U IT If, l!!!rft UJ IT & ffi 6YT ID L (BU:> cg U IT~ U:>.

L5IiD61S"1&(!51%)iDUIT(B 1D!bwu:> 6T~r'ruLj eo&~ (!51%)iD)t1'!> .@1%)6\.) ~6YT6rT6lJr'r ffi6YT

6T6rf1~6\> QI'!>IT!bWI'!>~If,(!5 ~6rTIT6lJITr'r ffi6YT.

6>frflUJ a>IT!J61rnfIa>6YT (Virulence factor)

UIT&l!!!rftUJIT61S"16\>cgJ!)ITW 6)!bu (B~~U:> ffiIT!J6615f1ffi6YT U 6\.) ~6!fur(B.

UIT&l!!!rftUJIT&ffi6rf16\> ~6YT6rT ~U:>, ~1%)6lJffi6YT ~6!furLIT &(!5U:> QUITQ56YTffi~U:>

~6lJ!b 0l6iIT QeoUJ6\>UIT(B ffi~tb 6>frftUJ ffiIT!J6615f1ffi6YT6T6ITTUU(Bu:>.
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.!!>~8i-U QUIT (!96Yr6>6Yr

~lJ"tbu J!)ITL6>6Yf1(g6\)(gW(1884-90) I!j-U~rftWIT w.lDWtb G;'lLLL6iIT6fu

UITff,l!!!rftWITff,6>6ITJ!)8'BTU G;)UIT(56IT8>6IT ~61fuTLITff,~6)J615)!'ISlljtb,~,rt!'lS J!)8'BTU

G;)U IT(56IT 8>6IT 6l1I6\) riJ ~ 8>6Yf16b G;)8' @ll~~ tb (g U IT~ (g .!!>ITW

~61fuTLIT ff, ~6)J615)!'ISlljtb 8> 61fuTL !!51,rt~(5,rt!'lS ITIT8>6IT. 6l1I615)1J"6l1I6b @~!'IS615)8>W

J!)8'BTuG;)UIT(56IT8>6IT ~(gJ!)8>tb 6T6iIT 8>61fuTL!!51WUULL~. 6fuLG;)IJ"U(gLIT8>ITff,615)8>,

6fuL615)U(g6\)IT 8>ITff,615)8>, ff,6fTIT6ful!!!rftl!j-wITUITff,l!!!rftWITff,8>6IT (g8'IT!'IS615)6iITG;)8'wlljtb

6l1I 6\) riJ ~ 8>615)6fT 8' (g 8' !'ISU U CB~~ tb U 6b (g 6)J W LjIJ"!'ISriJ 8> 615)6fT llj tb ,

G;)J!)IT~ 8>615)6fT llj tb ~ 61fuTL ITff, ~ 6)J ~ 8>61fuTL !!51WU U L L ~ . 151 6iIT Lj

6)J WI.lDW U (g U ITff, 615)8> ~ (5 6)JITff, ~ tb G;)6)J6Yf1 J!) 8' BTU G;)U IT(5 6IT 8>6IT

8>61fuTL!!51WUULL6iIT. .#l6\) (gJ]5ITW ~61fuTLIT ff,~tb UITff,l!!!rftWIT G;)6)J6Yf1J!)8'BT

~(56)JIT ff,8>6l1I6b615)6\). 6T61IT1WJtb G;)8'6b@llL6iIT @615)61mT,rt~ 8>IT61mTuuCBtb

~6ITJ!)8'BTU QUIT(5615)6fT ~(56)JITff,~6)J~ 8>61fuTL!!51WUULL~. @,rt!'lS ~6IT

J!)8'BT 615'Iu(gUIT 8'ITff,615)IJ"LIT6b ~6iIT ~. @,rt!'lS J!)8'BTU QUIT (56IT 8>6IT !'ISIT6iIT,

8>IT6b8'8'6b, @IJ"~!'IS ~~ITWff,~6IT ~(5~ ~615)!D,rt~ ~615)LULj 6).lDuCB~~,

615)8'(gLITffil6iIT ~(56)JITff,~!'IS6b ~6\)tb WIJ"61mT~615)!'IS6).lDuCB~~ffil!D~ 6T6iITU~

~!!51 WU U L L ~. 6fu L 615)U (g 6\) IT 8>ITff,8>6fu U ITff, l!!!rftWIT6l1I6iIT Q 6)J6Yf1J!)8' BT

Q6)J6IT615)6fT Q8'6b8>615)6fT ~~UU~ 6l1I6fTff,8>UULL~. 6fuL615)U(g6\)IT 8>ITff,8>6fu

~rftw6fu @6l.J6)JITW ~6iITW Q6)J6Yf1J!)8'BTU QUIT(5L8>615)6fT ~(56)JITff,~6)J~

Q!'ISrftW6)J,rt!'lS~. Q6)J6IT615)6fT8' Q8'6b8>615)6fT ~~ff,~tb @llff,(g8>IT615)8'I!j-6iIT8>6IT

(gw@lltb U6\) UITff,l!!!rftWITff,8>6Yf16b8>61fuTL!!51WUULL6iIT.

UIT615'I8'ITff,8>615)IJ"CB~615)!D @~6b ~LriJ~tb. Q8'6b 6l1I~f!iJff,~!'IS615)6\) !'IS615)L

G;)8'W6)J~L6iIT 6l1I(5,rt(g!'lSITtbU1 ~8T6l1I6iIT ~6iIT1!j- Q~61IT1ff, u61fuT615)u~!'ISIT6iIT

Q8>IT61fuTL~ (gUIT6b 6)WIT.lDWtb.

UITff,l!!!rftWIT6l1I6iIT(gw6bLj!D~(g!'lS 8>IT61mTUULIT!'IS6)J~6)J~UUIT6iIT Q8'6b

Q6)J6Yf1uQUIT(56IT (gJ!)ITW ~61fuTLIT ff,~6)J~6b ~.lDWtb uriJ~ !'IS.lD(gUIT~

~!!51wuULCB6IT6fT~. 6)JITWl6b 8>IT61mTuuCBtb 6fuLQIJ"U(gLIT8>ITff,615)8>

UITff,l!!!rftWITff,8>6Yf16iIT 'QLff,6fuLIJ"IT6iIT' QUIT(56IT u.lD8>6Yf16b 8>615)!D (plaque)

~61fuTLIT ff,~tb. ' 6fu 615)6\)tb ' ~(56)JIT ff,~tb ~ WIT~ (g6\)6fu ~ 61fuTLITff,8>IT!'IS

6fuL 615)U(g 6\)IT8>ITff,615)8> UITff,l!!!rftWITff,8>6IT ~ WlIJ".lD!D QUIT(56IT 8>6IT ill ~tb

U ITff, l!!!rftW ITff, 8>615)6fT ~ (5 6)JITff, ~ tb !'IS6iIT615)W llj 615)L W 615)6)J . ' .#l6fu I!j-ff,

615)uLj(gIJ"IT.#l6fu ' 6TWJtb (gJ!)ITllj6IT6fT w61IT1!'1SIT8>6Yf16b ~6b~(g6iITL 6fu615)6\)tb

~ (5 6)JITff,~ tb @"5(g L IT(g W IT6iITIT6fu 6T (5 ~ (g6iITIT8' IT BT6)JIT8' U IT615)!'ISWl6b

UITff,l!!!rftWIT 8>IT6\)61IT1 ~(56)JIT ff,~6)J!'IS.lD~ ~!'IS6l.jtb.

.!!>~8i-u<DIUIT (!9 6Yr ~6U6\)IT ~ 6Ifrflw 6>ITIJ"6IrnfI6>6Yr

UITff,l!!!rftWITff,8>6IT G;)!'ISIT.lD!!51,r:51615)6\)UG;)u!D .#l6\) G;)UIT(5L8>6IT ~!'IS6l.jtb.

@615)6)J ~ooolJ"~ (aggresins) 6T6iITuuCBtb. UITff,l!!!rftWIT6l1I6iIT.#l6\) G;)UIT(56IT8>6IT

~ 6)J .lD!!516iIT ~6l1IIJ"~!'IS6iIT615)W 615)LLI ,r:51IT61mT WIff,~ tb ~!D6iIT ~ 6IT6fT615)6)J.

~6iIT1!j-9IJ"tb G;)!'ISIT.lDW!'IS6b~61fuTLIT ff,~tb ~Wlrft8>6Yf1LLD1(5,rt~ UIT~8>ITuLj

~6Yf1ff,~tb.

(g8>u~Efu (~6If)!J ) : ,r:51llj(gWIT 8>ITff,615)8> UITff,l!!!rftWIT6l1I6iIT, UIT615'I8'ITff,615)IJ"CB

(gw@ll615)!D, 6fuLG;)IJ"U(gLIT 8>ITff,8>6fu 615)u(gWIT~6iIT6b 'M' LjIJ"!'IStb, @615)6)J

@1J"61fuTCBtb (g U (g 8>IT615)8' L (g L IT.#l6fu 615)6f1.) ( G;)8' 6b 6l1I~ riJ ~!'IS 615)6\) ) !'IS615)L

G;)8' wllj tb. 6fu L 615)U (g6\) IT8>ITff,8>6YIS16iIT ~ 615)!D (cap sul e) U ITff,l!!!rftWIT6l1I6iIT

(gw .lDLj!D~615)!'IS ~615)L6)J!'IS.lD~ !'IS615)LWITW ~615)wlljtb.

'M' LjIJ"!'IStb G;)w6b615'lw ~CB ff,8>IT8> UIJ"6l1I G;)8'6b 6l1I~riJ~!'IS615)6\)~

!'ISCBff,~tb : w.lD615)!Dw (gJ!)ITwff,ffil(5t.618>6Yf16b (gw .lDLj!D~~6b 8>IT61mTuuCBtb.

U IT615'18' ITff, 8> 615)IJ"CB ~6l1I IJ"~!'IS6iIT 615) W 615) W ~ ~ 6>rftff, ~ tb . 6T 6iITL (g IJ"IT

UITff,l!!!rftWIT6l1I6iIT 'K' , ~6iITI!j-G;)~6iIT ~(gwITU16b6\)6fu @6iITLj~w6iIT 8'IT ' ,

w.lDWtb G;)J!)w9rftwITG;)w61IT1<5615)8'I!j-I!j-6fu(Neisseria) @6)J.lD!!5166T
105

8LCBIb QUIT(!96Yr(Adhesins)

(gJ!)ITW ~ 61fuTLITff,~!'IS 615'16iIT (P!'lS 6b ,r:51615)6\)Wl6b UITff,l!!!rftWITff,8>6IT,

8T6)JIT8'UIT615)!'IS,~61mT6l.jUUIT615)!'IS, .#lW!I>1J"8>, @6iITuG;)u(5ff,8> UIT615)!'IS8>6Yf1@ll6IT6fT

6TuU1 ~615'Iw G;)8'6b8>6Yf16iIT (g8>IT615)~UUL6\)~~L6iIT 51LCBtb G;)UIT(56fTIT6b

51 L I!j-ff, G;)8>IT6IT(5 tb. I'F.(g 8>IT615)6\) U ITff, l!!!rftWIT ~ 61mT6l.jU U IT615)!'ISWl6b

6TuU1~6\5lw6b G;)8'6b8>6Yf16b 51LI!j-ff,G;)8>IT6IT6)J!'ISIT6b~6)J.lD!DIT6b ~6ITJ!)8'8TU

G;)U IT(5 6IT8>615)6fT ~(5 6)JITff, ffil ~ W <5.#l ff, G;)8>IT6IT6fT (p I!j-lljtb. @,rt!'lS

51LCB!'IS@llff,~ 615)u6\5l ~6b6\)~ U1tbU1rft(gw6l1I6iIT uriJ~ (pff,ffilwWIT6iIT~.

@~ (gUIT6iITW 151tbU1 rft(gw 51LCB!'IS6b w61IT1!'1S6iITw.lDWtb UIT§llTLI!j-8>6Yf16b

6)JWI.lDWU (gUITff,~ ~61fuTL ITff,~ tb UITff, l!!!rftWIT6l1I6b 8>61fuTL!!51wuu LL~.

U1tbU1rftw6b 51LCBuG;)uIT(56IT, (g8>IT(g6iITIT8>ITff,615)8>, w.lDWtb

G;)w 61IT16iIT(g ~ IT8> ITff,615) 8> U ITff,l!!!rft W ITff, 8> 6Yf16b 8> 61fuTL !!51W U U L CB6IT 6fT ~.

6l1I U rft (g W IT 8> IT6\) (g!J Wl6iIT !I> 6Yf1615)~ (g 8> IT615)~ U UL 6\) ~ 615)!'IS ~ 615) 6fT ~ ~

6TUU"~6\5lW~~.lD~6IT @J615)~W ~!'IS6l.j6)J!'ISIT6b !I>6Yf1615)~ 6Ifrftw 8>ITIJ"6mIT1WIT8>

8>(5!'1SuuCBffil!D~. ~tillIlJ"~!'IS6iIT615)wllj6IT6fT w.lD!D 51LCBu LjIJ"!'ISrfu8>6IT!'IS6l1I1J"

G;)8'6b8'6l.J6l1I6iIT ill~ UIT615'I8'IT ff,615)IJ"CB8>(5L6iIT <DIJ!)(5riJffilw G;)!'ISITLITLj615)LW!'ISITW

8>IT61mTuuCBffil6iIT!D6iIT. ~61mT6l.j UIT615)!'ISWl6iIT 6TuU1 ~rftw G;)8'6b8>(5ff,~6IT

mm CB (5 6l.jtb ~ 8> (g 6\) w .lD W tb ~ 8> (g 6\) (g U IT6iIT !D I'F . (g 8> IT615)6\)

UIT ff,l!!!rftWIT ff,8>6Yf16b @~ ~61fuT615)WWIT ffil !D~. 6fuLG;)IJ"U. 615)u(gwIT~6iIT6fu

U ITff,l!!!rftWIT ff, 8>6IT G;)!'ISIT61fuT615)LLj!D 6TU 151~615'Iw6b G;)8'6b 8>6Yf16b <DI8'6b

~ 6l.J tillI6iIT ill ~ 6IT 6fT 615'1U (g U IT Lj (g IJ"ITI!j-ff, ~ t.616\) ~~ 6iIT ~!'IS tillIllj L 6iIT

51LI!j-ff,G;)8>IT6IT(5tb.
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LDITWW(B'i.D~61~nq.G'I~6i!r8)6Yr (Antigenic Variation)

~6\) WITffil.!!!rftwlTffiffisiT 6)))(13$ ~ !!>lTtbL51u516iIT ~!I>lTtiJ!!>(B'UWIT!DJD6!D6\)

lDITww(B'tb ~6iITtq. Q§l6iIT ffisiT ~6\)tb !!>(B'ffi&16iITJD6!IT. <P!!>61516\> ~/3' 6\>

QWITrft6l51WIT WITffil.!!!rftwlT@6!D):9$~ ~L6I516\> 6T~ITu<D1wlT(I3siT ~(I36lJIT6!IT

L516iITLj ~I.!!!IT lDlT!DJDlD6!DL$!!> QWITrft6l51wIT ~L6I516\> @6!D):96lJ!!>IT6\> 6)))L.(B'

6)))L.(B' ffilTtiJ~/3'6\> 6lJ(I3&1JD~. @~ ~I.!!!ITlDIT!DJDtb WITffil.!!!rftwlT6)))6iIT~6iITtq.§l6iIT

~ 6lJ IDJWITtq.6iIT ffiIT!J"6151ITlDlT@)tb. ~ ffiIT~ 6!ITITffiITffi6!Dffi WITffiI.!!!rftWIT @!J"tnfur(B'

6)))!!>rfuffi6rf\6\> ~lD !DLjJD ~6iITtq. <D1§l6iIT6!D6!IT lDlT!D!J51 ~6!DlDffi&16iIT JD~.

~~~6U1!J" ffilT!J"6ffi1ffi6ffl6i!r G'lB'W6I>WIT(B'ffi6ffl6i!r 8@1iJffi16!D61fiITULj

@ tnfur~ u51rftffi6rf\6iIT ~ 6!D 6\) u516151 (13 $ ~ W ITIT~!!>IT6\> ~ !I>ITtiJ

~(I36lJIT ffi@)!!>6\> 6T6iITw~ @tnfur ~u51rftffisiT Lj~w 6)))(13$~ !!>ITtbt.51ffi@)

ffiL~!!>uw(B'~!!>~tb, ~rft!!>uw(B'~~!!>~tb ~@)tb. ~!!>6!ITIT6\> ~6!D6lJ !EtnfurL

ffi IT6\) tb 6lJ IT(Ij? tb !!>6iIT6!DLD6!DWu Q WIDJ&1JD~ . 51(13 ~ JD$!!> 61TrftW

ffiIT!J"~WIT6!IT ~ 6)))(I3$~!!>lTtbL516!Dwffi <D1ffiIT6\>6\)ITlD6\>Q!!>IT!DIDJ!!>6!D6\)!EtnfurL

ffilT6\)~~!D@) !EL.tq.uw!!>IT@)tb. 51(13 6T6rf\w 6lJIT)j?ffi6!Dffi BT):9!D~u516\> WITffil.!!!rftwlT

6)))(I3$~!!>ITtbL51 u516iIT ~siT~6IT @6!D):96lJ~ <p!!>6\>, 6)))(13$ ~!!>lTtbL51u516iIT

~ !I>ITtiJ ~!!> CB u W IT!D JD 6!D 6\) ~ !!> IT!D ffi tq. U W ~ tb , <D1W (13 ffi ffi lD 6!D L 6lJ ~ tb

6))) (13$ ~!!> ITtb L5Iu51u61(l3$ ~ <D16lJ6rf\6lJ(13 6lJ~ tb, Q6lJ6rf\ ~6\) &16\> ~u51IT

6lJ1T)j?$~ wtnfurCBtb @6!D!!>~w <D1!!>ITLIT!!>6\>~@)tb. W6\) WITffil.!!!rftwITffiffi6rf\6iIT

BT):9!D~ @6!D!!>6)))L ~ffiffi6\)lT6!IT !!>1T@)tb.

~W~6\>6\)6iu, @.~ffiIT6!D6\) ~&1W6!D6lJ ~6151IT6lju WIT6!D!!>~6\)tb ~L~ffi@)siT

@6!D):9W6!D6lJWIT@)tb.

~L8"r6lJ1T ~~~61> (8"r6lJ1TB'WIT6!D~)

~ ffi@), BT6lJ IT/3'WIT6!D!!> 6lJ!91WITffi WITffiI.!!!rftWITffiffisiT ~ L ~ ffi@)siT

@6U»):9$ ~ ~!I>IT6!DW ~ tnfur L ITffi @)&16iITJD6!IT. BT6lJ IT/3' WIT6!D!!> ~ 6\) tb

~L~ffi@)siT Lj@)tb ~6\) WITffil.!!!rftw @6!ITrfuffisiT, 6!DlDffi~ffiITWIT ffil.!!!rftwlT

~!I>ITffiITITtq.WIT, 6!DlDffi~ffiITL5I6ITIT6iulDlT, 68~~wIT<D16!IT 6\>6\)IT, WITIT<D1L<D1LL.6\)IT,

&16IT6!DlDtq.WIT, 6iuL. Q!J"U~LIT ffilTffi6!Dffi, ~ (glDITL5I6\>6\)6iu ~&1W6!D6lJWIT @)tb.

BT6lJIT/3'wlT6!D!!>u516\> ~ffilT6!D):9, @)IDJ @6!D):9 6TuL5I.!56151wtb, 6!D6\)(g/3'1T6!D/3'tb

~&1W6!D6lJ @W!D6!Dffi !!>CBULjffi6ITITffi <D1/3'W6\>WCBtb.WITffil.!!!rftwITffiffisiT ~ffilT6!D):9U

WL6\)~~6\> ~ffi&1 ~siT~6IT @6!D):9WIT!!>6lJITIDJ!!>CBffiffiuwCB&1JD~' @)IDJ @6!D):9

6T U L51.!56151W ~~~ siT 6IT @)IDJ@6!D):9ffisiT WITffiI.!!!rftw ITffiffi6!D6IT Q 6lJ 6rf\ ~ W

!!>siT@!!)tb. 6!D6\)~/3'IT6!D/3'W &1!J"ITWWIT~tq.6i.J WITffil.!!!rftwITffiffi6rf\6iIT <D1/3'6\>BT6lJ6!D!J"

~6!D!!>~~ ~6lJ!D6!DJD Q/3'W6\)!DJD!!>1T&16)))CBw. ~6!ITIT6\> W6\) WITffil.!!!rftwITffiffisiT

@$!!> !!>CBULjffi6rf\6I51(13$~ ~6\) 6lJ!91ffisiT ~6\)W !!>uL5I ~siT~6IT <D1/3'6\>~w.

LD61ITI~ ~L6I5I6I> @6!D):9~61>

Q!!>IT!D IDJ!!>6!D6\) W6\)lDlT ffi ~ IDJ6lj6lJ!!>!D@) <p!!>6I516\> WIT ffil.!!!rftwlT LD61ITI!!>

~L6I516\> @6!D):9ll1w, /3'1T!!>IT!J"6151ITlDIT6!IT 6T~ITuLj~ /3'ffi~ !!>6!DLffi6IT1T6!IT ~!!>IT6\>,

~ffilT6!D):9, @)IDJ @6!D):9 6TuL5I.!56151ww, WITffil.!!!rftw6\> 6T~ITuLj ffilT!J"~WIT6!IT

6!D6\)~/3'IT6!D/3'W (lysozyme) ~6!DJD$!!> BT!J"uLjffisiT WITffil.!!!rftwlT ~L~ffi@)siT

@ 6!D ):9 6lJ 6!D !!> W 6\) lD ITffi !!>CB ffi@)w. ~ 6\) /3' lD W W @~!!> CB ULj ffiffisiT

~6!DLffiffiU WCB6lJ~ (6T .ffiITL.CB ~!!>IT61516\> <D16lJL.CBffiffiITWW, lD6\)ffi @)L6\>

Lj tnfur , ~ U WITffi &1 @)tnfur CB ffi IT W W) WIT ffiI.!!!rft W ITffiffi siT ~ L ~ ffi @)siT

@6!D):96lJ!!>!D@) 6lJ!916lJ@)ffi&1JD~.

6lJrniJ

~6\)W

61.,
@6D1ITuQu~B;a;

urr6lJ)~

~61fiIT6l.J WIT615)~ @6!D!;I:?6l.J : ~LG'lffilT6Yr~~6I>

~ 6151IT6lj, !E IT @6!D6lJ 6lJ ITtiJ 6lJ!91~ W ~ L.Q ffiITsiT@!!) W ~ WIT~

WITffil.!!!rftwlTffiffisiT ~6151IT6lj WIT6!D!!>ffi@)siT @6!D):9&16iITJD6!IT. ~6\) WITffil.!!!rftwlT

@6!ITrfuffi6ITIT6!IT, /3'IT6\>~lDlT<D16!IT6\>6\)IT, ~ffi6\>6\)1T 6)))urft~WIT, <D1WIT961IT1wIT,

ffi ITW 6U) W ~ 6\) IT WITffi LIT, ffi 6ITIT 6iu I.!!!rfttq. WIT, 61516iu L.I.!!!rft WIT, Lj e!5 <D1/3'6\> 6\) IT,

ffi(l3U6!DW

~"" . ~IDJ In:\ .

~ I ~IT'" ","IbIbB;(8;ij)IT,u
lD6\)ffi@)L6\>

WLW : 8.1-1
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cg~1T6I>6'IJDITwuy Trauma

~!!>1T6I516iIT!!>tq.~!!> ~lD !DU@)~ WITffil.!!!rftwlTffiffi6rf\6b-r Q!!>IT!DIDJ!!>6I51(13$~

108



:LLtW)6))U urr~a;rr&&166T)D~. tFJ6)) B'LDWr.b 61S1u~~&a;6rf16!!Trr6U, (g~rr6\516U

Q6lJLCBa;rrwr.b 6J"!DULLrr(g6))rr, ~IDJtW)6lJ tFJ&180tW)B'&@)U Ul66T6!!Tr'r tFJ6))

a;@61S1a;6iT Qurr@~~UULLIj-@$~rr(g6))rr, @tW)6lJ (g~rr@ll&@) ~Llj-u51@ll6iT6IT

Q~rr!DIDJ~@ll&@) 6T6rf1~6U ~6ITrr@)r.b 6lJtW)a;u516U ~8T&a;(§&@)6iT Urr&~rf1wrr

!;9.]tW)!:f16lJ~ !D@) 6lJt§l 6lJ@)&@)r.b. 6fuL tW)U (g6))rra; rr& a; 6fu ~ rf1W 6fu ,
6fu.6TUUlQLr'ru51L1j-6fu ~&1wtW)6lJ 6T6rf1~6U (g~rr6\516U 6J"!DuCBr.b a;rrwffiJa;6iT

~6))r.b !;9.]tW)!:f1lLjr.burr &~rf1wrr &a;6iT ~@)r.b.

~O!fI a;rrwr.b e.!:P6Ut.O : 6T ~r'rurrO" ~ 61S1~LDrra;, !W!tFJ ~6U6))~

8in.r'rtW)LDWrr6!!T ~La;6iT ~6))r.b a;rrwr.b 6J"!DULLrr6u ~~66T ~6))r.b

6fuLtW)U(g6))rr a;rr &a;6fu ~rf1w6fu, @5(gLrr(gLDrr6!!Trr6fu 6T@~(g6!!Trr B'rr ~ffilwtW)6lJ

:LL@ll&@)6iT !;9.]tW)!:f1lLjr.b.

!d,a.o!fIa;6iT a;l.IJ-ib~sU e.!:P6Ut.O: U6)) urr &~rf1wrr &a;6iT !d,80tF1a;6iT a;Llj-uu~66T

~ 6)) r.b :L L 6U :L 6iT (g 6IT !;9.]tW) !:f1ffil66T )D 6!!T . 6T CB~ ~ & a; rrL L rra; ,

Q~!DIDJu!d,80tFJu5166T ~6))r.b Qurrrf16\51wrr oOoUr'rLrrr'rQurf1, (gu66T ~6))r.b

Qurrrf16\51wrr rf1a;0"6!furLlj-6fu LD!DIDJr.b Q~6iT (§u!d,80tFJ ~6))r.b 6T6fur'rtFJ6ITf"Iwrr

Qu6fuLlj-6fu :LL@ll&@)6iT !;9.]tW)!:f1&166T)D6!!T.

uIT6I51wsUe.!:P6Ut.O: Q,mw~rf1wrr Qa;rr(g6!!Trrrf1(gwLlj-rf1U(gUrr6ITf"lLDrrurr6\51Lr.b

LD!DIDJr.b &16ITtW)LDLlj-WrrLO"rr&(ga;rrLDrrLLlj-6fu ~&1WtW)6lJ :LL@ll)D61S166T ~6))r.b

:LL@ll&@)6iT !;9.]tW)!:f1ffil66T)D6!!T.

U1W6UIuS16151(g6U(g w a; L ib~uu CB~sU : tFJ6)) :Lu51rf1a;6iT ~rrw (g B'W

@tW)61mTuLj ~8T ~6))r.b ~rru51LLOl@$~ (gB'W&@) a;L~~uuCB&1)D~.

Llj-rf1(gUrr6ITf"lLDrrurr6\51Lr.b ~rru51LLOl@$~ @)!:f1$tW)~&@)80 QB'66T IDJ Ul W61S1

tFJUl6\516fu (g,mrrw 6J"!DuCB~~ffil)D~.

J:5161f>6lITsUlGUGlffilT6Tr6fT a6lJ61Iin"IJ!-W61f>6lJ :

1 UIT8;~rf1WIT ajI>ITIli ~U;o'oTLIT 8;@)Lb 6ll"rf1w ffiITlJ6151JfIffi6iT GlffiIT6OiITL~.

2. UIT8;~rf1WIT8;ffi6iTG6lJ6TfIjI>Boffi,!L6TrjI>Boffi~If,!w jI>Boffiffi61f)6IT!L(f96lJIT8;@)If,!JD~.

jI>Boffi~6Or61f>LDW0JD6ll"rf1wffiITIJ6151JfIffi6ITIT6OT!L61f>JD(capsule) affiIT61f)W (Slime),

61f)u6\51, Ji56Tf161f)W~If,!W6lJ061f>JD UIT8;lJ!>rf1WITGffiIT6OiIT<B6iT6IT~.

3.

4. !L61rnT6lj !LLGffiIT6Tre~6\J, ffi6lJIT~~6\J ffiITwLb, kJ,Boff18;ffilJ!-, L5IJDrillI ffiLi1>~~6\J

~6\JLb LD6Ofl~ !LL§!J8;@)6Tr !J}I61f>WIf,!6OrJD6OT.
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~~~WITwLi:>8.2

LD61rA$!J:iLL6UlWJ6IT :iL6IT6fT

6-IT $!JIT!J"6IrnT UIT B;~rf1WIT B;!$6IT

k!, uS1uSl60 6T 6tfur 61mf1!!J)!J fb 6l.I6!5)& W IT6nT , 6T 6tfur 61mf11i.6!5)& uSl60

~.@&LDIT6nT !;9J6tfur61mf1uSlrf1&6IT @)(!guS1llj6IT6IT6nT. @6!5)6l.I ~6!5)6nT ~§.!tb §6O"r g).I

(g 8' IJ 6l.IIT!:Q)!J §.! iL 61TIIT61S16!5)6nT U 60 (g 6l.Ig).I @ L ~.@6\51@)!J §.!

Q U !b g).Ili. Q & IT6IT £16O"r !!J6nT . @fb 6nTIT60 U 6IJ 61S1fb LDrT6nT iL !!JGlj& 6IT

iLuSlrf1&6TflL~(gfb (gfbrT6O"r!!5lw§.!. ~6!5)6l.I tFltb6!5)UWITtFlGiu 6T6nTuuCBtb e!;P6O"rg).I

6l.I6!5)&WIT6nT iL !!JGlj&6ITrT@)tb. ~6!5)6l.I (1) u£1iT)!J§.! 6l.IrT(!gtb 6l.IrT!:QIi.6!5)&

(2) §6O"rg).lIi.Q&IT6O"rg).l ~fbIJGlj (3) §LCB6tfur61mf1.

u 6;1fr)!J~ 6l.IrT(!g tb 6lJ rT19Ii. 615)& : @6lJ6l.IIT19 Ii. 6!5)& §@ tFl !!J)!Jfb

6l.IrT!:QIi.6!5)&WrT@)tb. 6)Q6nT6!5f160 @(15 iLuSlrf1&~Ii.@)tb 6T6lJ61S1fb ~ffiJ@)tb

6) !b U LIT§.! . ~ 6!5)6l.I @1J6tfurCBtb § 6O"r(g !!JrTCB (g 8' iT)!J §.! 6l.IrT19 )!J §.! tb

@6nTuQU(I5Ii.& tb Q 8' uJ6l.I§.! tb fb 6!5f1~fb6O"r6!5) LDW IT6nT §.! . ~ 6!5)6l.I

§6O"r g).Ili.Q&rT 6O"rg).I ~ffiJ@) 61S16!5)6IT61S1~§.!1i.Q&rT6IT6ITrT§.!. 6T(8~§.!Ii.&rTLCB :

!!)LD§.! iLL6\5160 6l.ItFlli.@)tb UrT1i.w.rf1WrT1i.&6IT 8tn.!!J6IJITtb. tFl6IJ UrT1i.w.rf1WrT&&6IT

tFl!!5l§.! (g!!)lJtb LDLCB(gLD iLL6\5160 6l.ItFlUU6!5)6l.I. @6!5)6l.I LD6!5f1fb iLL6\516O"r

Q6l.IUutb, iL61TIITGlj, LD6!5f1fb6!5f16O"r(g!!)rTuJfbCBUUIT!b!!J60, iLL6\5160 !El1J)!JfbIJLDIT&

fbffiJ£1uSl(l5li.@)tb UrT&W.rf1WrTli.&6YfI6O"r (gUrTLlij- ~£1w §6lJ6l.IITfb

@5!:Q!El6!»6IJuSl6nTrT60 @)!Jfb UrT1i.W.rf1WrT1i.&6IT iLL6\5160 tFl!!5l§.! (g!!)lJtb LDLCB(gLD

@(I5UU6!5)6l.I.

66irq,9J&<D'I&rT6OTW ~fblJ6lj : @)!Jfb QfbITLiTt..Sl60@1J6tfurCBiLuSlrf1&~tb

§6O"r g).Ili.QffirT6O"rg).I !!)6O"r6!5)LD~6!»LU6!5)6l.I. 6TCB~§.!&&rTLLrT & LD6!5f1fb@)L6\5160

6l.ItFlli.@)tb UIT&W.rf1WrT1i.&6IT ~ffiJ£1(15)!J§.! iL61TIIT6!5)6l.IU QU!bg).l 6!5)6l.ILLuS16O"r

,K' 6!»6l.I iL(I56l.1IT&@)tb.

8LCBmn-61rnfI

LD@ ~§.! 6l.I <.!:pIi. £1 W~§.! 6l.Itb 6l.IrTuJ)!J fb U rTIi. W.rf1W rT& & 6IT ~.@ &

tFlli.&6IJ6!5)LDU,-! @6061JIT.@(I5Ii.@)tb. @6!5)6l.I 61S1(15)!J(gfbrTtbt..Sl6!5)W Q&rT6061J1i.

8tn.lij-W 8'&~ iL6!5)LW6!5)6l.I. 61S1(15)!J(gfbrTtbt..Sl @!!J)!JfbIT60, §LCB6tfur61mf1 '-!§.!

61S1(I5)!J (g fb rTtb t..Sl1i. @) & L ~fbU U L 61S160 6!5)6IJ 6T 6O"r!DrT60 ~ 6!» 6l.Illj tb

61S1(15)!J(gfbrTtbt..Sl(gWrTCB ft,1i.&UULCB61S1CBtb. 61S1(15)!J(gfbrTtbt..SliLuSlfr 6l.IrT!:Q)!JfbrT60

~6!5)6l.I UrT1i.W.rf1WIT1i.&6!5)6IT fbCBUUIT!b!!J60 e!;P6IJtb ft,~£161S1CBtb.
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Q U (!5 tb U fT61iTlX»LDWfT61IT U fT8>I.!!!rflWfT8>B>6ITIw ~ u51rflWw

Q 8' W W U fT(BB>6ITIw Bin.ITlX» LDW fT61IT cl1 ~~ WfT8' tb @w lX»6U. ~ 61IT fT W

8 L (B 6!fur 6!51IT1 !!)@)~ u51w i:F !J fT 61IT U 6U cl1!!) LD fT 61IT !!) 61iT lX» LD ~ 6!fur (B.

GT(B~~ 8> B>fTL L fTB> FF(g B>fTlX»6U U fT8> I.!!!rflWfT ~ 6m!T 6lj U fTlX»!!) u516\51 (!5 D:>~

~(B(!5 cl1, ~WlJ1SITUfTlX»!!)u51w Q8'61iT !DfTw (g,rBfTW ~ 6!furLfT 8>@)tb. ~6U

Q6lJ6ITIUUlX»LWfT B> (g,rBfTW ~6!furLfT 8>B>6UfTtb, ~6U LDlX»!D(PB>LDfTB> (g,rBfTW

~ 6!fur L fT8>@) tb ~ W 6U ~ (g ,rBfTW !!)(BUU fT !D!DlX» 6U ~ 6!fur L fT8> @) tb .
[GT(B~~8>B>fTLLfT B> (gUfT6\51(gWfT lX»6lJ!J6fu]. ~6U Q6lJ6ITIUUlX»LWfT B> (g,rBfTW

~6!furLfT 8>@)6lJ!!)fTW, @ WI~u51w 8L(B6!fur6!51IT1(P~6lJ~tb J1S8>B>uu(Btb.

8 L (B6!fur6!51IT1@ WI~ , !B1 lX» 6U u51w, cl1 (!5 D:>(g!!) fTtb L51 ~ ~ B> LD fTB> 8>

B>fTwuu(B~!!)UUL(B @WI~u51w cl1(!5D:>(g!!)fTtbL51 @!DD:>~cl1(Btb.

@6i.J6lJfTWI 8L(B6!fur6!51IT18>@)tb, cl1(!5D:>(g!!)fTtbL518>@)tb @lX»L (gw ~6iT61T

Q!!)fTLITLJ, Bin.LLLDfT!!)W (colonization) Q6lJ6ITIUUlX»L(g,rBfTW,LDlX»!D(PB> (g,rBfTW

~ffilw6lJ!D!D1!D@) 6lJ!916lJ@)8>@)tb.

&LLlDrr!56U

lD6!f) )D(!po$ (g)!irTlU

<D16lJ6'rflULJ615)L (g)!irrliJ

ULtb 8-2-1 8L(B6!fur6!51IT18>@)tb cl1(!5D:>(g!!)fTtbL51 8>@)tb ~6iT61T Q!!)rTLITLj

8'rT!!)fT!J6m!TLDrTB>~6!fur @lIu51rflB>6TrB>rT6m!Tuu(B6lJ~ (1) (g!!)rTW, UrT!!)tb

Q6lJ6ITI80Q8'cl1 (pL!j-cl1w (2) ,rBfT~WlX»!D, ,rBrT~Q!!)rT6!furlX»LUU@)~WrT61IT

8T6lJfT8'urTlX»!!)u5161iT(gLDW U@)~ (3) 6lJfTW, ~6iT6lJrTW~ Q!!)rT6!furlX»L, ~u51B;?J1SIT,

U !DB>6ITIw (g LDW U @) ~ ' FF WI@ (B 8>@) B>6ITIw ( 4 ) ~ 6m!T6lj U rTlX»!!) ,

@61ITuQu(!58>B>~WluLJ UfTlX»!!) (6) B>6!fur6!51IT161iTQ6lJ6ITIl1.jlX»!D.

~L6U6lJrT!9 ~61fur @g!.IuSlrflB>6rfl61iT 6lJlX»B>B>6Yr

~LW6lJrTB;? ~6!fur@llu51rflB>6iT @!J6!fur(B 6lJlX»B>uu(B~!!)uu(Btb.
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1. !B1!JD:>!!)!J ~6!fur@llu51rflB>6Tr @!J61fur(B 6lJlX»B>uu(B ~!!)uu(Btb. @lX»6lJ

6lJ1:£>8>B>LDfTB>@)!D1UL51LL u@)~u51w @)!D1UL51LL 6lJW~W B>rT6m!Tuu(Btb.

~lX»6lJ Q!!)fTD:>!!)!J 6lj Q8'WWUULLfT W t.8'6!fur(Btb !!)tb6l5'JLD~6i.Jcl1L~~W

~(!56lJrT 8>ffil8> QB>rT6iT61T8> Bin.L!j-WlX»6lJ.

@6l5'JLUULL ~6!fur@llu51rflB>6Tr: @lX»6lJ, (g,rBfTW cl1lX»61Tcl18>B>rT!!)

~W6U~ (g,rBrTWcl1lX»61Tcl18>B>8>Bin.L!j-w~6!fur@llu51rflB>6iT. @lX»6lJ (g!!)rTW

~W6U~ (gB>rTlX»1:£>UUL6U~~W, ~6U LD6!51IT1,(g,rB!Jtb, ,rBrTLB>6iT ~W6U~

6lJrT!Jtb 6lJlX»!J !!)r5.Jffilu51(!58>B>6UrTtb. QUrT ~6lJfT B> @lX»6lJ Q6lJ6ITIu51w

@(!5D:>~ 6lJ(!5UlX»6lJ. ~61ITfT W ~6iT(g61T @(!58>@)tb !B1!JD:>!!)!J

~6!fur@llu51rflB>6iT UrT ~8>B>uu(Btb(gUrT~, @lX»6lJ QU(!5ffil, Bin.LLLDfTffil,

(g,rBrTlX»wl1.jtb ~6!furLrT 8>B>6UrTtb.

2.

6lJrTW, (gLDsUBT6lJrT8' LJrT6l5'J!!)B>6Tr: @)1:£>D:>lX»!!) L51!DD:>!!)6ljL61iT 6lJrTW, LD!DWltb

Q!!)rT6!furlX»Lu51w ~6!fur@llu51rflB>6iT @W6UfT~ B>rT6m!Tuu(8tb. ~61ITrTW

L51!DD:>~ 4 -12 LD6!51IT1(g!]J!J~~!D@)6iT cl1rflL61iT 6fu 6fuL Q!JU(gLrT B>rT8>lX»B>

~ (!5 6lJ rT ffil cl1 (B tb . ~ lX» 6lJ , !!) rTW LD!DWI tb ~ !!) cl1 W fT61TITB>6ITI61iT

8T 6lJ rT 8' U rT lX»!!) u516\51 (!5 D:> ~ Q U !D U U L L!j-(!5 8> B>6U rTtb. !]J rT~ ~ Q!!) rT6!fur lX» L U

u@)~u51w £B;?B>fT@lItb ~6!fur@llu51rflB>6iT B>rT6m!TUUL6UfTtb.

(1) L!j-U~!JrTw(BB>6iT GTD:>!!) ~61Tcl1~tb, (g!]JrTW cl1lX»61Tcl18>B>rT!!)

Q!]Jwi:FrflWfT, ~WUrT-~(gLDrT6\51L!j-8> 6fuLQ!JU(gLfT B>rT8>lX»B> (gLD~tb

(B>rT!D!D!D!D(plX»!Du51w 8T6lJfT~8>@)tb) ~61IT(g!JrTL518>~6!fur6!51IT1u51rflB>6iT.

@)6l5'J!DD:>!!)~61T6lj, uf 6fu(B, ~(gLDrTL516U6fu @61ITr5.JB>6iT,6fuLlX»U(g6UrT

B>rT8>B>6fu ~rflw6fu, ffil!JfTtb Q!]JB>LL!j-6i.J @)80~B>6iT ~ffilw6l5'J6lJ.

(2)

~61!lIT6lJ UrT lX»~uSl6U B>rT61!lITUu(BLi:> !:9I61fur@uSlrflB>6Yr

L51 !D D:>!!) @)1:£>D:>lX»!!) u5161iT ~ 6m!T 6lj U rT6l5'J!!)u51w ~ 6!fur@llu51rflB>6iT

@WlX»6U.' ~61IT rTW ~ 6!fur@llu51rflB>6iT ~ 6m!Tcl161iT ep6U tb ~ 6iT(g 61T

~lX»1:£>ffil61iT!D61IT. !!)rTWUUrTW @)L!j-8>@)tb @)!:RD:>6l5'J!!)B>6iT@)L6\51W 6UrT8>L!j-8>

~ u516U 6fu L Q !J U (g L rTB>rT8> lX» B> LD!DWItb 6U rT 8> (g L rT U rT ~ W 6U 6fu B> 6iT

B>fT6m!Tuu(Btb.

B>rT!DlX»!D 8T6lJrT~8>@)tb LD!D!D B>fT!D!D1W6UfT (p6l5'J !Du51w 8T6lJrT~8>@)tb

~6!fur@llu51rflB>6iT B>rTIT(gUrTlX»~tb(g!JLL!j-6\51(!5D:>~ ~u516Utb ~(!56lJrT 8>@)tb.

~u516U @5B;?!B16l5'J6UlX»W~!!)rTr5.Jffil8>QB>rT6iT@0tb(pH:5). @)1:£>D:>lX»!!)6lJ61T(!5tb

(gUfT~ ~6m!T6lju u1:£>8>B>tbQurflW6lJIT B>lX»61TU (gUrT61iTWI LDfTWl6lJ!!)rTW ~6m!T6lj

U rTlX»!!)u5161iT ~ 6!fur@llu51rflB>@0tb LDrTWltb. ~ 6m!T 6lj U U rTlX»!!)u51~6Tr 61T

~ 6!fur @lIu51rflB> 6ITI61iT B>6\) lX» 6lJ ~ 6m!Tcl161IT rTW Q U (!5 tb U rT~ tb

UrT~8>B>uu(Bffil!D~'
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&JWi9J &J!f>~~rrrf)LLb (adult) !L615m"6lj @)!:J?6Ul6U &JrrwY!D

!;9J6!5oTWJ. u5Irf)ffiW ffirr615m"U U CBtb. @6m!JU6mU u516U ~ u516U~~ 61iT6m LD

u51(!5uu~rr6U ~rfu@) !;9J6!5oTWJu5Irt1ffiW G\&J@) @)6m!D&Jrrffi~&J ffirr615m"uuCBtb.

@6m!Ju6muu5I61iT ~u516U~~61iT6mLD, ~)Drrw !L6!5oTLrr8>@)tb 6U).ffirr6U~!J

~urr 61iT!D !;9J6!5oTWJu5Irt1ffi6Tf161iT G\~rr!b IDJ~ 6Ul6UI(!5!f>i9J urr i9Jffirr 8>£161iT !Di9J.

@)L6Uffi6Tf16U ~u516U~~61iT6mLD LDrr!J51 ffirr!J ~~61iT6mLD 6)!buCB&J~rr6U ~rfu@)

!;9J6!5oTWJ u5I rt1ffi W 6T 6!5oT61mf}8>6m ffi ~ ~ ffi rt18>@)tb. .$ !:£>8> ffi 6!5oT L

!;9J6!5oTWJ u5IITffiW LD6iIT1~ @6m!JU6mU, @)L6U u @)~ ffi6Tf16U

ffirr615m"uuCB£161iT!D6!IT. (1) 8'rr 6U~ LDrrG\6!IT6U6Urr, ~ ffi6U6Urr , 6TIT6f616iIT1wrr

6U)urt1~wrr, ffirrtb6mU~6UrrUrr 8>LIT ~6U)!J LD!b!D 6T61iTL!j-~!Jrrurr8>1J!!rt1wrr8>ffiW.

(2) @)e8>~ffirr6m6Y\) G\)Drr~c$ffi8' G\8'wwrr £1!Jrrtb G\)DffiL!j-6U @)8'l¥lffiW

(3) 6T61iTL!j-~!Jrrffirr8>6mffi (4) GiuLrru. 6TUlLITu51L!j-Giu (5) ~6Uurr LD!bIDJtb

@!J~~ ~WJ6m&J ~1:9l8>ffirr~ GiuLG\!Ju~Lrrffirr8>6mffi (6) L!j-u~!JrrwL urr8>lJ!!rt1wrr

(7) @)6m!D!f>~ 6T6!5oT61mf}8>6mffiu516U GiuLrru.~rt1wGiu (8) @)6m!D!f>~

6T6!5oT61mf}8>6mffiu516U I'FGiuLffiW (9) ~~ffi ~6YT6U)6U ffirr!b !J516U6Urr 8i-&Jrr8'

(!p6m !Du5I6U 8i-&Jrrl¥l8>@)tb !;9J6!5oTWJu5Irt1ffiW.

~IDJt5IT urr6m~, @6!ITUG\U@&ffi urr6m~

l¥lIDJ!E!JffiU urr6m~ (!p61iTU@)~ (Urethra) @6!ITU G\U(!58>ffi urr6m~

(Vagina) ~£1w U@)~ffi6Tf16U ,lli1!J!f>~!JLDrrffi !;9J6!5oTWJu5IITffiW 8in.LLtb

,lli16m!D!f>~(!58>@)tb. l¥lIDJ!EITu6muu5I6U ~!bffirr6UIffi (transient) !;9J6!5oTWJu5Irt1ffiW

l¥lIDJ!EITU urr6m~u5I6UI(!5!f>i9J &J!f>i9J ~rfu£1u51(!58>@)tb. ~6!ITrr6U @6m&J,

6TuUl~6Ulw G\8'6Uffi6YTrr6U ~1:9l8>ffiUULCB, ~IDJ!E~!JrrCB G\&J6Tf1~w!b!DuuCBtb.

~IDJt5ITuurr6m~ (p6isru@)~

~
~
Cti)

~ @
@~CE

.~.~ @.!'d
9-~.~ ~

<§ t:: t:: J
'5 ~ ~ t::
(9'~ ~~
<:J (9 9- 9-
.J.-!.Ig .Ig
to.~ to to

~
G
@
'G

.~ Cti)

~ t::
CE ~
~6
~V .~

~ ~
'is>

t
Or ~

16\ <§ .Ig
@ 'b 16\
t:: :r:
J Q.

oJ
~

o~
t§) b

J ~@
C9 lOG

.J ot;t9~ ~'E'
@ I6\G

O~\!)
<:J

u6U6U)~LDrr6!IT u£1IT!f>i9J &Jrr~tb &Jrr!:£>8>6mffiLL.JW6YT!;9J6!5oTWJu5Irt1ffiW

@rfu@) ffirr615m"uuCBtb. ~6m&J 6Urr8>~LrrUrrl¥l6m6U, GiuLG\!Ju~Lrrffirr8>6mffi

~ffirrW@)~6UGiu @6U6Urr GiuLrr6mU~6Urr ffirr8>ffiGiu~£1w6m&J ~@)tb. @6m&J

63rt1WLD!b!D6m&J.~rt1~rrffi LD6iIT1~~)DrrcgwrrCBG\~rrLITY6mLW6m&J. 6T61iTL!j-~!Jrr

urr8>lJ!!rt1cgwrrl¥l~w, 6T61iTL!j-~!Jrrffirr8>ffiGiu, ffirr61iTL!j-Lrr ~£1W6m&J

l¥l IDJ!EIT ffirr 6U&Jrru516U ~ !bffirr 6Ulffi !;9J6!5oTWJu5Irt1ffi6YTrr ffi 8> ffirr 615m"uuCBtb.

~)Drrw !L6!5oTLrr 8>@)tb G\)D.~ffirr~6!ITrrrt1~w, £16YTrr6mLDL!j-wrr, L!Jrr 8>~ffirrLDrrLL!j-Giu
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(g.ffiITW .§)IT&@).§)6U u51ffi& QffiITLlj-W.§)IT@)W. @$(g.ffiITW&@) 8'rf1WIT61IT 8'1ffil8:6ij)8'

~6rf1&ffi UULIT 6))1LLIT 6U ~@£1gw6IT6fT @8i-&ffi6ij)6fTlljW !1L@ULjffi6ij)6fTlljW

@1J"~.§)~@61IT (y>5I)W Q8'61ITIDJ ~~&@)W 6YuLITU.

~rf1w6iu aJ!>ITW~.§)IT1i;~.§)6U

(1)

(2)

(g.§)IT6U !1LLUL

(a)

(b)

(c)

(d)

QffiITULj6fTITuffi6IT (~) ffiITWITuffi6IT

Q8'6Ugw6ij)5I)Llj-6hJ

@WQULIj-&(gffiIT

~IDJ6ij)6lJ 8'1ffil8:6ij)8' Lj6!!'m-ffi6IT

LD!D£!) !1LIDJULjffi6IT !1LLUL

(i)

(ii)

(iii)

(iv)

(v)

(vi)

.[51(g LDIT6iIT1WIT

UIT&lJ!!(gIJ"u51wIT (@IJ"~.§)~@6U !9J6!!'m-@lJu5)IT ffi5l)~.§)6U )

~6hJt.q-(gWIT6ij)LD6\51L1j-6hJ (6TgwWLj ~1:9.IT>8'1)

QffiIT@IJ"LDIT61IT!1LLLj£!) @.§)w~.§)6ij)8'6ij)W .§)IT&@).§)6U

LD(gWIT ffiITIT6ij)LLLlj-6hJ

Qurf1ffiITIT6ij)LLLlj-6hJ

(vii) Q8'rf1U6ij)IJ"Llj-6hJ

(viii) QLD6iIT1ITu6ij)8'Llj-6hJ
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3.

(ix) .§)6ij)8'& ffiLLIj-

(x) (g.§)IT6U Q8'@6U (g.ffiITW

(Xl) 8'1IDJt51J"ffiUUIT 6ij).§)

(xii) LD~@W .ffilJ"wLj LD6!!'m-L6I.>W

(xiii) ~Llj-6lJu5).IT>IDJ !1L6IT !1LIDJULjffi6IT.

6hJL6ij)U(g5l)IT ffiIT&ffi6hJ Lj£!) .ffi8:8i- !1L6!!'m-LIT&@)W Lj6IT6rf161ITITuffi6IT

( strain) !1L615lIT6))16U6lJ6fTIT$~ Lj£!) .ffi8:6ij)8' ~615lIT6))16U 8i-1J"&ffil£!)~.

@6i.J6l.j615lIT6ij)6lJ !1L6!!'m-U.§)IT6U 6lJIT$@ 6T(8~.§)6U LD.IT>@W (gu@
!1L6!!'m-LIT@)W. @~ 2-4 LD6m5f1 (g,CBIJ"W6lJ6ij)1J"@$.§) ,CB8:8i- Q8'W6U

u(8 ffil61IT£!)61IT.

,CB8:8i- ~@IT8:8'1 (g.ffiITW (T.S.S.)

@~6l.jw 6hJL6ij)U(g5l)IT ffiIT&ffi6hJ ~rf1w6f6161IT ffiITIJ"615lITLDIT@)W.

4.

.3t!!51@>!!516>6TI Symptoms:

6hJL6ij)U(g5l)IT ffiIT&ffi6hJ !1LL6\516U 6T$.§) U@)@6ij)wlljw 6T6rf1@6U .§)IT&ffi

Bin.Llj-w .§)61IT6ij)LD QffiIT 6!!'m-L~. @$.§) .§)IT&ffiW 6T6rf1w.§)ITffi(g6lJIT ~6U5I)~

!1Lu5)@&@) (gffi(86))16ij)6fT6))1&ffi& Bin.Llj-w.§)ITffi(g6lJIT LDIT£!)&8in.(8W. QUIT ~6lJIT ffi,

6hJ L 6ij) U (g 51)ITffi IT& ffi 6ffil61IT (g .ffiITW~ .§)IT& ffiw, 6 y?tSILIj-~ ~ ~ 6U 51)~
QffiITULj6fTITuffi6fTITffi6l.jW, (g.§)IT61IT£!)5I)ITw. 6hJQL6ij)U(g 5I)ITffiIT&ffi6hJ (g.§)IT6\516U

Q6lJ U U 8: 8'1IDJffiL t.q-ffi6ij)6fTllj W (g.§)IT.IT>IDJ6))1&@)w. @~ 8' IT.§)ITIJ"615lITLDITffi .

U@&ffi6IT (g U IT61ITIDJ (g .§)IT61IT!!51 tSl61IT61ITIT 6y?6lJ Llj-lljW. (g .§)IT6ij) 61.>llj W

6TtSlQLITLD6U Q8'6Uffi6ij)6fTlljW ~~&@)W .§)61IT6ij)LD QffiIT6!!'m-L~. @1J"6!!'m-(8

QffiITLlj-W 6hJQL6ij)U(g5l)IT ffiIT&ffi6U (g,CBITWffi6IT:

(g.§)IT6\516U .ffi8:8i- .§)61IT6ij)LD (g.§)IT61IT!!51 6TL5l QLITLD6U Q8'6Uffi6ij)6fT

~UU~.

Q8'@6Uffi6IT (gUIT61ITIDJ (g.§)IT6U !1L@IJ"&Bin.(8w. @6ij)6lJ @1J"6!!'m-(8w

(g.§)IT6U ~rf1.§)gw&@) ffiITIJ"615lITLDIT@)W.

6hJ L 6ij) U (g 51)ITffiIT& ffi6U .[51(g LDIT6iIT1WIT u51ffi Q ffiITLIj-W (g,CBITWIT@)w.

!9J6ij) £!)uflJ"6U (g.ffiITW, 6TW 6ij)U 8'1LDIT, @61ITU~W61IT 8'IT (g.ffiITW QffiIT6!!'m-L

LD6iIT1.§)ITffi 6ij) 6fT @6ij)6lJ 6T 6rf1.§)ITffi~ .§)IT&@)w. 6hJ L 6ij)U (g 51)ITffi IT& 6ij) ffi

.[51(gLDIT6iIT1WIT !1LWIT ffiITW8:8' 6U, !9J6ij)!Juf!J 6U U IT@uLj, (y>8: 8i- @615lIT£!)6U,

@@LD6U, LD.IT>IDJw @!J~.§) 8'WU$.§)l!:P6ij)LW (g.ffiITWffi6ij)6fT 6) .IT>u(8~.§)& Bin.(8w.

6hJ QL 6ij)U (g 51)ITffiIT& 6ij) ffi !51(g LDIT6iIT1WIT !9J 6ij)!J uf!J 6\516U !1L6IT6fT Lj~!JIT

UL 51)~6ij).§) UIT@&@)w. 6hJL 6ij)U (g 51)ITffiIT& 6ij)ffi @!J ~.§) ~ ~L 61IT Q8' 61ITIDJ

!1L6ITe IDJULjffi6ij)6fT ~.§)IT6lJ~ 6TgwwLj, @.§)W6lJIT6U~ffi6IT, @6ij)6lJffi6ij)6fT

(1)

(2)
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U TT~ ffi @)w. 6fu (0) L 615)U cg 6\) TTffi TTffi ffi 6\> U TTffi U!!rf1tEl W TT !L L 6\516\>

6fu (0) L 615)U cg 6\) TTffi TTffi ffi 6\> (0) ~ TT!DIDJ6\516\51(!5D:;~ cg~ TT6iIT!Dffie CBw. @ ~

(O)UTT~6lJTT ffi !L6IT c'¥I615)!JuSl6iIT6lJ);!?1WTTffi @!J ~~ )]5TT6ITITuffi@0ffi@)8: (O)8'6iITIDJ

!L6IT@0IDJULjffi615)6IT uTT~ffiffi!6iIT!D6iIT. @~ ~~r'r8:c'¥I615)wlljw, !Lwr'r

ffiTTlU8:8'615)6\)lljW 6)!DuCB~~ffi e CBw. 6T§1JWLj ~);Q!Dc'¥I cg)]5TTW, cg~TT6\>

@!J61TIITUU CB~ 6\>, U CBffi 615)ffi uSl6\> 61S1W r'r~~ 6\>, ~ ffi!W615)6lJ @~ 6iIT

UTT~ULjffi6ITTT@)W.

6T §1J W Lj ~);Q !Dc'¥I cg)]5TTuSl6iIT ~ £61@) £61ffi 6IT 6T §1J W L5l 6\>

6lJ6\51cgw!DuCB~~~6\>, @)6rf)r'r ffiTTW8:8' 6\>, ~ffi!W615)6lJWTT@)W. 6T§1JWL5l6\>

61fffiffiw, c'¥I6lJD:;~ if;!!DLDTT~6\>, 6T§1JWLj @615)61TIITULjffi6rf)6\> !Br'r cgffiTT~~6\>

~ffi!W615)6lJlljW !L6o'OTLTT@)W.'

~IDJ615)6lJ c'¥Iffi!8:615)8' (O)8'WWUULL @LITuffi6rf)6\> @615)6lJ @6\)@)61S16\>

(O)U(!5ffiffiLD615)Lffi!6iIT!D~. ~cg~TTCB c'¥Iffiffi6\>ffi615)6ITlljW6)!DuCB~~w. ~IDJ615)6lJ

c'¥Iffi!8:615)8'~ 615)~W6\>ffi615)6IT ~);!?1ffiffi!6iIT!D~' @D:;~ 6fuL615)Ucg6\)TTffiTTffi615)ffi

cg)]5TTW ~TTffiffiW c'¥I6\)(!5ffi@) )]58:8i- ~~r'r 8:c'¥I cg)]5TT615)WlljW6)!DuCB~~w.

cg)]5TTW @wEfu Epidemiology

cg)]5TTW~ (g~TT6iITIDJ~~&(§ ep6U&ffiTT!)"6i!1ITrfuB'o6IT:

(1) UTT~uu615)Lwffie ~w U@)~ffi6IT : 6fuL615)Ucg6\)TTffiTTffi615)ffiWTT6iIT~ cg)]5TTW

~TTffiffiW ~615)LD:;~ ~W ey:>6\)(!pw, ffiTTWD:;~ Lj6o'OT61mfl6\> @(!5D:;~

61S1l!:!?D:;~ (O)8'~6\> ey:>6\)(!pw, U!JTTITucgffiTTif;!cgLDTT6!IT1WTTcg)]5TTWTT6rf)uSl6iIT

cgffiTT615»);Qey:>6\)(!pw (O)6lJ6rf)llj6\)ffi 8i-!DIDJ8: @3);Q§1Jffi@). 6lJD:;~615)Lffi!!D~'

(2) cg)]5TTW!D!DffiL~~ffi6IT : 6T6iJ61S1~ UTT~ULj 6)!DUCB~~TTLD6\> 6fuL615)Ucg6\)TT

ffiTTffi615)ffi cg)]5TTW!D!DffiL~~ffi6rf)6iIT FI'!JUU~LDTT6iITcg~TT6\51§1JW, ey:>ffiffi!§1Jw

6lJ!Jffi e CBw.

(3) 61S16\)ITu@)ffi6IT : 6fu(O)L615)Ucg6\)TTB'oTTffi615)ffi 61S16\)ITu@)ffi6rf)6\51(!5D:;~

LD6!IT1~615)6iIT 6T6rf)~6\> ~TTffi@)w. 6TCB~~ffiffiTTLLTT ffi LDTT6fu615)L~6fu

6T6iIT!D cg)]5TTW (O)ffiTT60'0TL u8i-61S16\> @(!5D:;~ 6TCB~~ UTT6\>ey:>6\)W,

6T6iITLcg!JTTLTTffic'¥l~6!IT1& 6fuL615)Ucg6\)TTffiTTffi615)ffi !L61TIIT6LJu (O)UTT(!5L

ffi6rf)6\> cg8'r'rD:;~' !L61TIIT6LJ)]5f58'TT~615)6\) (Food poisoning) 6)!DuCB~~w.

cg)]5ITWU u!J6lJEfu :

UIT~ffiffiUULL (O)UIT(!5Lfficg6ITITCB cg)]5!J~WIT6iIT (O)~ITLr'rLj,

ffilT!DIDJ6lJ);!?1WTTffi, cg)]5ITW ~~ ffiW ffiTT61TIITffie ~w @LITuffi6rf)6\> 6lJc'¥I~~6\>,

8i-ffilT~IT!JLD!D!D !L6!5iIT6LJu U);Qffiffi6lJ);Q&ffiITuffi6IT, 8'rf1WTTffi& 615)ffiffil!:!?6lJITLD6\>

@ (!5 ~ ~ 6\>, !L6!5iIT 6LJ UIT ~~!J ITuffi615)6IT §ITW615) LDuSl6iIT £61 615)6lJ~~ (!5 ~~ 6\>,

L5l !DD:;~ @));QD:;615)~ ffi @0 ffi @) ~ ITuSlL tEl (!5 D:;~ Lb , §IT W 615)LDW !D !D

@3);Q6\516\51(!5D:;~w 6fuL615)Ucg6\)TTffiTTffi615)ffi u!J6LJffi!!D~'

~W6lJffi cg8'IT~615)6iIT :

(g8'B'orf1&B'o (g6lJ6!iuT~w LDfT!blrf1<OIUfT(!!j6ITB'o6ITSpecimens:

(1) e6iITIDJ ~6\>6\)~ U6\)~!JUULL <OIUfT(!5Lffi6IT cg8'ffirf1ffiffiuuCBffi!6iIT!D6iIT.

Lj6o'OT61mfl6\51(!5D:;~ 6lJ(!5w ~W' ~W ~6\>6\)~ Lj6o'OT61mfl6\> cg~TTlU~~

uf58i- @)8:c'¥I (Swab)

(2) ~615)!Juf!J6\> UfT~ULjffi6rf)6\> @(!5D:;~ 6lJ(!5w cgffifT615»);QuSl6\>6T8:c'¥I6\>

@6\>6\)fTLD6\> @(!5~~6\>

(3) uTTffiU!!ITtElwfTcg)]5TTW uTT~ffiffiUULL LD6!IT1~r'rffi6Yf16\>@(!5D:;~ @!J~~w

5u516\51 @!J ~~w 50tEl6\51 (O)ffifT6IT6IT6LJ(O)ffiTT6o'OTLUTTL~6\>ffi6Yf16\>

cg8'ffirf1ffiffiuuCB ~6\>.

( 4) !L6!5iIT6LJ )]5f58'TT ~6\)TT6\> UTT~ffiffiUULL cg)]5TTWTT6rf)uSl6iITLD6\)W, 6lJTTD:;~,

LD!DIDJW (O)ffiLCBucgUTT6iIT !L61TIIT6LJ.

(5) c'¥IIDJ!Br'rU615)U, c'¥IIDJ!B!JffiITuffi6IT UTT~ffiffiUULL LD6!IT1~r'rffi6Yf16iIT c'¥IIDJ!Br'r.

(6) cg)]5TTW!D!DffiL~~ffi6rf)6iIT (carrier) ey:>ffi@) ~6lJTT!J~~6\51(!5D:;~w. ffi);!?16LJ

!BffiffiUU@)~uSl(!5D:;~w.

cg)]5!J~ cg8'TT~615)6iIT :

UTT~ffiffiUULL LD6!IT1~rf1LtEI(!5D:;~ cg8'TT~ffiffi 6TCB~~ <OIUTT(!5Lffi6Yf16\>

@(!5D:;~ ffi6o'OT6!5iITTT~U ULr'r6lj (Smear) (O)lrW~ ffi!!JTTW 8'TTWcgLD!DIDJW

(O)UTTl!:!?~, ~~6\> ffi!!JTTWUTTc'¥I~6iJ ffiTTffi615)ffi(O)ffiTT~~ (O)ffiTT~~TTW@(!5D:;~TT6\>

cg)]5TTW !LIDJ~WTTffi!!D~.

..

6lJ6ITITULj Culture:

LDTT~rf1ffi6IT @!J~~ ~ffiTTIT, UTT6\> ~ffiTTr'r, if;!llj~rf1W6iITL ~ffiTTr'r

@615)6lJffi6Yf16\> (O)8'§1J~~ 37°C6\> 24 LD61mfl cg)]5!Jw 615)6lJffiffiUuCBffi!6iIT!D6iIT.

@D:;~ ~LCB ffi6IT (g8'TT~6i\)6iIT ffi@)LUCBw cgUTT~ (!p~6\516\> ~rfuffiif;!!DW (~)

(O)6lJ6O'OT615)LD if;!!D~~6\> e LLLDTTffi cg~TT6iITIDJffi!6iIT!D6iIT. L5l6iIT6iITr'r @615)6lJ

ffi!!JTTW 8'TTWcgLD!D£61cg8'TT~615)6iITffi@)LUCB~~uuCBffi16iIT!D6iIT. @!J ~~ ~ffiTTrf16\>

LDL CB W 6fu L 615) U cg 6\) TTffi TTffi ffi 6fu ~ rf1W 6fu tJ" L L TT ~ (g LD TT615) 6\) L ~ ffi

(O)~TT@)~ffi615)6IT cg~TT!D IDJ61S1ffiffi!6iIT!D6iIT.

a>dnTL £61~Efu cg B'IT ~615)6iIT ffiGYr

6fuL615)Ucg6\)TT ffiTTffiffi6fu ~rf1w6fu, L5l6fm6fuLDTT UL6\)~615)~ !L615)!DW8:

(0)8' Wffi!!D~ . @!J 6o'OTCB 6lJ 615)ffi (0) ffi TTW @) cg 6\) 6fu cg 8' TT~ 615)6iITffi 6iT

(O)8'wwuCB ffi16iIT!D6iIT. (1) cg8'TT~615)6iITffi @));QTTW, (2) ffi6O'OT61TIITTT~ 61S16\>615)6\)

cg8' TT~ 615)6iIT. @ ~ 6fu <01L 615)U cg 6\) TTffi TTffi ffi 6fu ~ rf1W 615)6IU llj W LD!D !D
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6ruL6O)u<86Urr&rrc'i;&6O)6rulljLb t51rfI~~ &rrLCB&1!D~' <8&Lt.q..<86U6Yu,Urr6Yuu<8L6Yu,

Q6tJUU ~60) ~ ~rrrfu&c'i;8in.t.q..w !:5lllj c'i;6rf1<8w 6Yu LDrr6i5f1Lrr60)6U Q)Jj rr !15l c'i;&5-

Q8'W~GU @6O)6tJwrr6l.jLb 6YuL6O)u<86Urr &rr c'i;&6Yu ~rflw6r1Sl66T U6!51m.-I&6Yr

~@)Lb.

(g!f>rTlU 6T~IT Glurr (!96Yr 6JS)60)6'fT 61-1

(p GU6Ufr -~ 66TL 66T cl).J& rr fr ~ L CB& 6rf166T e!:P6U Lb @60) 6tJ

<88'rr~60)61ITc'i;@) !LLuCB~~uuCB&166T !D61IT. LDQ5~~6tJLD6O)61ITu5IGU @Q5$~

ulJ"6l.jLb (Nosocomial) Q~rr!bWJ&6Yr <8~rr66T!Dc'i; &rrlJ"6!5"OTLbQLD~!15l6\518'l66T

<8)Jjrrw 6T!15lfrUY 6YuL6O)u<86Urr&rrc'i;&6Yu ~rflW6Yu (HRSA) ~@)tb.

6-'1&:16- 60)8'- :

6YuL6O)u(86Urr&rrc'i;&6Yu ~rflW6Yu @w6i.>urr&<86tJ cl).J<8!f>& <8)Jjrrw,

6T!15lfrQurrQ56Yr&(5c'i;@)(Antibiotics) &LCBuuCBLb.@!15lGUcl).J!15l& !15l!D66T

6tJrrw$~~ Qu66T6O)8'GU Qu6i5f18'l6\5166T. ~61ITrrGU LDQ5~~6tJLD6O)61IT&6rf1GU

@Q5c'i;@)Lb 90 8'~6Jf~Lb 6YuL6O)u<86Urr&rrc'i;6O)& U"LLrr 6Urrc'i;L<8LD6Yu

Q)Jj rr!15l& 60)6YT !L !bu ~!15l Q 8' W~ Q u 6i5f18'l6\5166T 6tJ60) 6YTW rfu& 60)6YT

!L 60) L ~~ 6lS)CB&166T!D 61IT. Q LD~!15l8'l6\5160)61IT 6T !15lfr c'i;@) Lb

6YuL6O)u<86Urr&rrc'i;&6r1SI66TY6Yr6rf161ITrfu&6Yr (strain) 8'l&15-6O)8'c'i;@)Lb,Q~rr!bWJ

~CBuy (P6O)!D&(5c'i;@)Lb Qurflw 8'6tJrr6UrrW !L6Yr6YT61IT. 6tJrrrfu<8&rr6O)LD8'l66T

cl).JGU6U~ ~c'i;<8&rrt516YTrr6i5f166T 6T66T!D LDQ5$~ @6O)6tJ&(5c'i;@) 6T!15llJ"rr&

uw66TuCB!b~uuCB&166T!D61IT0 <8)Jjrrw 6T!15lfrQurrQ56Yr 6lS)60)6YT6l.j<88'rr~60)61IT

(Antibiotic sensitivity) Q8'W~ t5166T61IT<81J"6T$~ 6T!15lfr QurrQ56Yr ~1J"6UrrLb

6T66TWJ !:5lfr6!5"OTwLbQ8'W~ 8'l&15-60)8' Q8'WW <86tJ6!furCBLb.

J:516m6llT6Ul6i:J<D16>rrsIT6YT(g6l.lrnrrtq.w6m6l.l :

1 6TuL6i5)u(g6Urr 6>rrffi6>6Tu

6>rr6mITuu(8tb.

~rf1w6Tu ffi1[Trrtb urr ~tq.61.J Q6>rr 1b~6>6YTrr 6>

2. @~ ~(g)J5ffi Q)J5IT~ffi6i5)6YTllItb, )J5808i-ffiffi6i5)6YTllItb~6OiIT(Bu6OiIT=f1 51tbLj61ITrf16iIT

6I~r'ruLj80 8'ffi~6i5)w 6I~r'r QffirrsITffi1£D~'

ffim:'L(g6U6Tu, (gffirrW@)<86U6Tu, ~W~[Trr6Ufl(gL6Tu, 6TuL6i5)u<86Urr 6i5)ffi(g61IT6Tu,

6UlU(gU6Tu U"LLrr 6UrrffiL(gLD6Tu~ffi1W6i5)6l.I ~6U Q)J5rr~ffisIT ~@)tb.

3.

4. 6TuL6i5)u(g6Urrffirrffiffi6Tu ~6OiIT(B u6OiIT~tb )J5808i-6>6YTrr6l.l61IT: Lj£D )J5808i-,

gwrffi(gffirr~tq.6iIT, 6Iffi6Tu(gurr6UI(gwl1j-61.J)J5808i-,~~r'r80~ )J5808i-(TSS toxin) @)L6i:J

)J5808i-(Enterotoxin).

6TuL6i5)u(g6Urr ffirrffiffi6Tu ~6OiIT(B u6OiIT~tb (g)J5rrwlb Q!1)rrJ:i.>£Drr6l.l61IT: (g!1)rr6UI6i:J

ffiLl1j-, Q8'ffu~6i5)6Ul1j-6Tu, ~IDJ6i5)6l.I ~ffi1806i5)8'ffi@)u L516iITffirrwlb~6i:J Q!1)rrJ:i.>IDJ,

5.
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6.

J:51(gLDIT6UflWIT, @[TIb!1) Q!1)ITJ:i.>IDJ,6I~tbLj ~wJ:i.>~, !1)6i5)8'ffi6>Ll1j-, (g!1)ITffu Q8'~ffu

(g)J5ITW, )J5808i- ~~r'r 8o~ (g)J5rrw.

(g)J5rrW6l.IITWULL (g)J5rrwrrGYft, (g)J5ITwJ:i.>£DffiLIb~ffi6iT, 6Ul6Uffi@)ffi6iT ffirr[T=f1 (source)

ffi6YTIT6> Q8'wffuu(Bffi16iIT£D61IT.

(g8'IT!1)6i5)61IT80 8'rr6i5)6UuJ]ffu 6TULrru.~rf1w6Tu @[T 1b!1) ~ffirrrf1ffu 6l.I6YTr'rffiffiU

u(Bffi16iIT£D61ITo (gffiITW@)(g6U6Tu (g8'rr!1)6i5)61IT u51ffi 0Pffiffi1wlb~6l.Itb 6l.Irrw$!1)~.

QLDIb~~6i5)61IT 6I~ffi@)tb 6TUL6i5)u(g6UrrffiffiITffiffi6Tu QU(l5tb 8'6l.IIT6UlTffi ~6iT6YT~.

(g)J5rrw 61 ~r'rQuIT(I56iT 6Ul6i5)6IT6l.j (g8'rr !1)6i5)61IT Q8'w!1) L5I£D(gffi ~ffi1806i5)8' Q8'WW

(g6l.l6OiIT(8tb.

7.

8.

9.
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~i>~wrrww 8.4

LfLLrr !i}!)"!!>~~@ ~!;I51u4 (Beta haemolysis)

Bin.LL ~6In ~ 80 8T!b!!51 tP (!:!?6InLDWrrffi CO1~ 6YfI$ ~ !i}!)"~~ 80

~U~8;ffiGiT ~~611ID.J6)J~rr6i.> L6OiITLrr8;@)ib CO1~6YfI6lJ,LfLLrr @I)"~~

~@ ~!:Qlu4 or~ IDJ CO1uwrr CO1uIDJib. ~§.! ~6OiIT@W1rr !I>80~6OTrr6i.>

m...6OiITLrr6)J~ rr@)ib.

6fuLCO1!)"u.u(gwrr~~6fu 6fuLCO1!)"u. ~ffi6\}rr8;l1}-(gw LD!bIDJib6fuL<OI!)"U.

FF8;@)6Ulc!fuS16\}6fuLfLLrr ~!)"~~ ~@ ~U6lnU m...@6)Jrr8;@)ib.

ffirrLDrr !i}!)"!!>~ ~@ ~!;I51u4 (Gamma haemolysis)

Bin.LL~6In~80 8T!b!!51 ~Lffi~~6i.> (medium) or6lJ6UI~ LDrr!b!DtPib

~6i.>6\}rr~ CO1urr(!:!?§.!~6i.>6\}§.! !f>1!DLDrr!b!Dibdiscoloration LD!bIDJib~!)"~~80

c!fuJUU@8;ffiGiT ~~6lJ!Drr !f>161n6\}6)!bu(B6)J6In~ ffirrLDrr ~!)"~~ ~@

~!:Qlu4 or~ IDJ Bin.!D6\}rrib.

6YuL <DhJU(8LIT c$IT8;c$6Yu 6tf>u(8UJITi6iIT 6Yu

(Streptococcus pyogenes)

(p6iITW6ln!)"

LD61IT1~~CO1~rr!bIDJ(g!I>rrUJffieL66T~6In61fOT~§.! or6OiIT@ib ~6In6OT~§.!

6fuLCO1!)"u(gLrrffirr8;6InffilLjib,6fuLCO1!)"u(gLrrffirr8;ffi6fu LD!bIDJibor66TI1}-(g!)"rrffirr8;ffi6fu

~6In6OT~6In~80 B'rrrr$~~rr@)ib. B'r5J.$}6\51~CO1~rrLrrLD!bIDJib ~6In61fOTffi6Yfrrffi

6)J 6Yf@ ib 6fu L <OI!)"U (g L rr ffi rr 8; 6In ffi k!,§.IW ~ 6In ~ 6UIL U CO1u rft~ rr6OT

ffirr8;6InffiWrr@)ib. (.$}IT8; : 6fuCO1!)"u(gLrr6fu = B'r5J.$}6\51~<OI~rrLrr,6)Jrft6lnB'~

CO1~rr@)~, ffirr8;(gffirr6fu = m...(56OiIT6InLberry).

6fuLCO1!)"u(gLrrffirr8;6Inffi(gffiLL(g6\}6fu @6i.>6\}rr~§.! (catalase nega-

tive) ~6InB'6)J!b!D§'! LD!bIDJib 6fu(gurrrr m...6OiITurr8;ffirr§.!(non spore form-

ing). (anaerobes) m...W1rr6)J6YfI(g6)J6OiITLrrLW1rft ; ffirrrr(gurr6ln~L(g!)"L(B

ffi6Yfl6i.>~(5$§.! (g6\}8;I1}-8;(lactil;) .§1.juS!6\}ibL6OiITLrr8;@)ib.

6fuLCO1!)"u B'6In6\}(g6)Jrftw6fu LD!bIDJib 6fuLCO1l)"u. ib\H.LL66T6fu ~!)"~~

.§1.j@ ~!:QlU6lnU L6OiITLrr 8;ffirr §.!.

6lJ6if)ffiUU@!!>~~6U Classification

6fuLCO1!)"u. .ffiI(gLDrr61IT1(gw, 6fuLCO1l)"u. 6InLDI1}-6fu, 6fuLCO1!)"u. 8!)"rr6\516fu

LD!bWib 6fuLCO1!)"u. 6)~~(g6OTrrB'6fu ~6\)urr ~I)"~~ .§1.j~ ~W1U6lnU8;

ffirrL(8ib. ~6i.>urr ~!)"~~ .§1.j~ .§1.jW1U4 ~6OiIT~W1rr !I>80~6OTrr6i.> ~6i.>6\}.

(gLDrr ~6)JU4 ~(gLDrr@)(g6YfrrL516ln6OT U806lnB' ~(gLDrr@)(g 6YfrrUl6OTrr ffi

6In~L!)"~66T CO1u!)"rr8;6InB'(B (Hz 0 z) LDrr!bW6)J~rr6i.> ~@)ib.
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6fu L CO1!)"U (g L rr ffi rr 8; ffi 6fu ~ 6OT ~~ 6i.> LD 61IT1 ~ @.J 8; @) 8; (g ffi (B

6))I6In 6Yf6))18; ffi8; Bin.11}-W uS!ffi tP 8; ffi1WLDrr6OT§.! ib (g ffirr 6In)p U U L 6\) ~~6\)

u.$}rr$§.!6OiIT@ib 6)Jrr!;j;?8;6Inffi 6)Jrr)p8;Bin.l1}-w§.!LDrr6OT B'6lJ6Ul66T Bin.L(B 6)Jrr!;j;?6lJ

m...W1rftffiGiT~6OTUU@)U4 6fuLCO1!)"u(gLrrffirr8;ffi6f6l6i.> m...GiT6Yf6OT.6)!D~~rr)p 40

(!I>rr!bu§.!) ~!b!!516OTr5JffiGiT m...6OiIT(B. (g!I>rrUJ 6Ul6In6Yf8;@)ib ~6OiIT@W1rftffiGiT

~ 66T6InLD LD!bIDJib L5I!D ~w6i.>urr 6OT u 6OiIT4ffi 6YfI66T ~I1}-UU6lnL6InW8;

<01 ffi rr 6OiIT (B ~ §.! ~ W @)(!:!? 8; ffi 6Yf rr ffi U u @) 8; ffi U CO1U W ib . ( 1 ) ~!;j;?

m...6OiITLrr8;@)ib @)(!:!? LD61IT1~ LD!bIDJib 6Ul6\}r5J@) (g!I>rrUJ 6Ul6In6Yf 8;@)ib

~6OiIT~W1rftffiGiT 6fuLCO1!)"u. u(gwrr~66T6fu, 6fuLCO1!)"u. ~ffi6\}rr8;l1}-(gw LD!bWib

6fuLCO1!)"u FF8;@)6fu.ftD16\516fu ~Lr5J@)ib. (2) 6InLDI1}-6fu @)(!:!?: 6)JrrW1@!1ib

CO1~rr6OiIT6InLW1@!1ib Bin.L(B 6)Jrr!;j;?6Inffi 6)Jrr!;j;?6)J6OT. 6fuLCO1!)"u. !f>1(gLDrr61IT1(gw

~8;@)(!:!?6ID6)JB: B'rrrr$~ (g!I>rrUJ 6Ul6In6Yf 8; @)ib ~6OiIT @W1rftwrr@)ib. (3)

6)~~6OTrrB'6fu @)(!:!?: LD61IT1~61IT166T6)JrrUJ8;~W16i.> ~w6i.>urrffi @(58;@)ib.

6fuLCO1!)"u. 6)~~6OTrrB'6fu ~8;@)(!:!?6Ul6\}Lr5J@)ib. (4) B'6In6\}(g6)Jrftw6fu @)(!:!?:

LD61IT1~61IT166T6)JrrW16i.>B'rr~rr!)"61fOTurr 8;rftwrr8;ffi6Yfrrffi ~@8;@)ib. (L.~rr.)

6fuL CO1!)"u. B'6In6\}(g 6)Jrftw6fu. (5) LD61IT1~61IT166TCO1U(5r5J@)L6\516i.> (gurr 6))16fu

@)(!:!? m...6IT6Yf§.!. ( 6) LD61IT1~ LD!bIDJib 6Ul6\}r5Jffi16OTr5Jffi6Yfl66T u !bu!)"uL516i.>

ib\H.LL66T6fu @)(!:!? @)11}-(gwWib. ~6In6)J (gffirft6fu or6OTuu(Bib u!b~~6lJ

(g!I>rr(gwrr(B CO1~rrLrr461nLW6ln6)Jwrr@)ib.
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!i}!)"!!>~~@.i.ffi61T ~!;I51.i.@)W(Hemolytic) Gla:w6Uurr@ffi61T

~ !)"~~ ~ ffi rr rft 6i.> 6)J 6Yf(5 ib GI u rr (!:!?§.! , Bin.L L ~ 6In ~ 80 8T !b !!51

U6\}6)J6InffiUULL ~!)" ~~ .§1.j~ ~W1U6IDU 6fuLCO1!)"u(gLrrffirr8;6Inffi ffirrL(Bib.

~6Uurr !i}!)"!!>~~@ ~!;I51u4(Alpha haemolysis) :

U806lnB' !f>1!D~§.!L@.Jib LD!bIDJib ~!)" ~~80 ~6)JUU@8;ffi6Yfl66T

CO1B'6i.>8T6)Jrru(!:!?§.!uLrrLD@!Iib urr8;~rftw CO1~rr@)~6InwB: 8T!b!!51W U@)~

CO1~6YfI$~ @!)"~~ib m...6IT6YfCO1urr(!:!?§.!,@!)"~~ .§1.j~ ~u4 ~6i.>urr

@!)"~~ ~@ ~u4 or66TW .§1.j6ln)p8;ffiU<OIuWib.



6I>1T6UTE;rooool36UL @>~ UlrAi>!!>6U

6iu L <01!J U cg L ITc$ ITffi c$ 6iu <018' 6U 8T6U1f16i5r cgLDGU [L 6YT6YT

ulT6\518'lTffic$6i5'>!Jtq.6i5r ~tq.uu6i5'>LuSlGU, <O1!Jcguffic$1T6U1T6i5r6iuoooI3GUL 6T6i5rU6lJIT,

[L.£rflwGU (Serology) 6lJ6i5'>c$uuCBi>~~GU ~6UID 6iuL<O1!JUcgLITc$lTffi6i5'>c$6i5'>w

U 6U @>@ffic$6YTITc$u iJ) rfI~~ ITIT. ~Jt ~ UIT 6\518' ITffi c$ 6i5'>!JCB @>@

U IT6\518' ITffi c$ 6i5'>!J CB 6T 6i5r IDJ ~ 6i5'>W ffi c$ U U L L ~ . ~ ~ <016lJ6iJ cg6l.IIDJ

6iuL<O1!JcgLITc$lTffic$6iu61'6l6i5r @>@ffic$6i5'>6YTffi c$6!RITL!!51Jt~~. ~~!D@> @><!:I?

A, B, C, D 6T6i5rIDJ<O1UWIT~!JUULL~.

Oa,p$!)IQ

Pi()~einal

6iuL<O'I!JUcgLIT 1:&1TB>1&6iu6nS'l6isr u61llrrYl&6Yr :

G'Yt~pl~sr

ULID 8.4-1

ULID 8.4-1

Cell Wall

Capsule

Plasminogen (Plasmin)

Binding site

Streptolysin S.

C 5a peptidase

Protein antigens

Group carbohydrate

Mucopeptide

Cytoplasmic membrane

Cytoplasm
Pili covered with

lipoteichoic acid

Q8'6U 8T61.JIT

!L6iI)j!)

cg!!>ITIU 6Ul6i5'>6YT6UlB>@>tD1&1T!J6IRrfI1&6Yr(pathogenic attributes)

6iu L <O1!J ucg L ITc$ ITffi c$ 6iu U cg WIT ~ 6i5r 6iu ~ cg!D c$ 6Ifrfl W <01~ IT!D IDJ$

c$1T!J6m5flc$6i5'>6YT[L6!RITCB u6!RIT@ffilJD~. ~6i5'>6l.I ~6UID ~~c$ cg,ffiIT6i5'>W

[L6!RIT@u6!RIT@ffilJD~' @6iJ6Ifrflw <O1~IT!DIDJffi c$1T!J6m5flc$6YT ~8Tffic$6TfI6U

8LL!J-ffi <O1c$IT6YT6YT8' <O18'W6lJ~L6i5r ~IDLj6iITrfl6i5r ~ !Dc$ITU6i5'>U [L6i5'>L~~8'

<O18'GU6lJ~!D@>ID, ~8Tffic$6TfIGU ~W16i5'>6lJ [L6!RITLIT ffic$6l.jID [L!56l.jffil6i5rJD6iIT.

6T6U6U1T 6lfrflw c$1T!J6m5flc$~1D, 6TGU6U1T 6iuL<O1!JUcgLIT c$1Tffic$61'6I6i5r lfI6U

lfI!D!!516iITrfuc$6TfI~1D 6TGU6U1T cg!D!J~~~ID <O16l.16Tf1uuCB~~u UCB6lJ~GU6i5'>6U.

@~6iIT1T GU cg!DITW <O16lJ6rAUUITLtq.~ID cg6lJIDJuITCBc$6YT c$1T61mTUUCBID. iJ) 6i5r

6lJ(!!)ID UL~~GU 6iuL<O1!JUcgLITc$lTffic$61'6I6i5r[LL6\51GU 6TJt~ @L~~GU 6T6i5r6iIT

6lfrflw c$1T!J6m5flc$6YT[L6YT6YT6iIT 6T6i5ru6i5'>~ffi c$1T61mT6UITID.
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t516urr6iuu516irr @)6iI)61mT6tj

6fuLQ~Lrr6ID6\J~- S.

C 5a QLi.J6trJL~u;iu

Lj~!JITI:_tJ!!6irr 6T@IT WITIioffi! (~6irrL!j-Q§/6irr)

@)~ c$nir~Urr6il)~L~!JL<B

tb\H.Iio~a;rr QUU6iI)LL

6il)8'~Lrrt516\)IT6TU §/6iJ6tj

6il)8'~Lrrt5l6ITTT6TUtb

6il)6\)~urrtJ!!lioa;rrlll'.Iio~6\)u516\)!1>~rr6U epWuLL

6iI)U6ID6\J

M. Protein

M. Like Protein
M.L.j!J~tb

M. C:urr6irrj!) Lj!J~tb
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Adhesion fjLLsU

~tbY6lITrf1dr <D'1lTsUffi6rflsUU6!5)uy(gIJIT<D'16lITli,tq-dr 6rdr!!) Bin.LL6!5)IDUY

S i:!du i - 0 9 . 6 Xe i:!oeXaAa@ I A fi O-y(gIJITLlJ!!dr 6rdr!!) e(!5
YIJ ~~6!5)~U <D'1uJDIDJ6Yr6fT €9J. ~6l.J61S1IDJ U6!5)uy(gIJIT<D'16lIT li,tq-@.Jtb, 6ru-Lj1J ~liPtb

~6!5)6lIT&ldr!!)6lIT. ~~6lITIT6\) liP~61S16\) eLCB~6\) 6)JDuCBffil!!)€9J. L5)dr6lITr'r

6i'uL <D'1IJU(gLIT ffiITli,6!5)ffi <D'11T6\) f'L6Yr(g6fT <D'1lTdr !!)6!5)Lffil !!)€9J.

M 41J~ri.Jffi6IT

M y IJ~ tb, 6!5)ITL (gL ITL5)6fTIT6i'uL611i, f'L 6!5)!!)WlsU U JD,c611i,<D'1ffiIT615m-CB

~(!5Ii,@)tb. M YIJ~tb <D'11T6\)8i-6lJr'r6lJt§1UJITffi <D'16lJ6rfl(gUJ IDWlrf16!5))j?ffi6fTITffi

<D'11T6\) 61S1dr (g IDJDY!!)~@6\) !B Ltq-li, <D'1ffiIT615m-CB ffiIT6m"uuCBtb. f'LWlrf1ffi 6Yr

~ tb Y6lIT rf1dr <D'11T6\) ffi ~ L dr eL Lq-li,<D'1ffiIT615m-CB, <D'11T6\) 61S1(!:!?ri.J@)~ 6\)

6)JDuCB6lJ6!5)~ ~CBli,ffi M YIJ~tb f'L~6ljffil!!)€9J' M YIJ~ri.Jffi6rfldr (gJI>ITW

6r@r'ru<D'1UIT(!56Yr, 6i'u L <D'11JU (g L ITffiITIi, 6!5)ffi WI6\) f'L 6Yr6fT @),c61uL5)L L M
YIJ ~r5.Jffi6!5)6fT ~CB Ii,@)tb ~JD !!)6!5)6\) ~6rflli,ffil !!)€9J. 6r6l.J6lJIT!!)ITWI@.Jtb, U6\)

(g6lJ IDJuITCBffi6Yr <D'1ffiIT615m-L U6\)(g6lJ IDJ M YIJ~r5.Jffi6Yr f'L6Yr6fT6lIT. 801i,@)tb

(gIDJDULL U6\)(g6lJIDJ M YIJ~r5.Jffi6Yr ffi615m-L,c61UJUULCB6Yr6fT6lIT. ~~6\)IT6\),

e (!5 ID6ITfl~ dr t.D615m-(Btb t.D615m-CBtb U 6\)(g 6lJ IDJ M Y IJ~ tb <D'1ffiIT615m-L

6i'uL<D'1IJU(gLITffiITIi,ffi6i'u u(gUJIT§.Idr6i'u <D'1~ITJD!!)IT6\)UIT@uy ~6!5)Lffil!!)ITdr.

M aUIT6I5r!!) 41J~LD

M (gUITdr!!) YIJ~tb f'L(!5 6lJLq-6lJ6!5)IDUL5)6\) M YIJ~~€9JLdr

<D'1~ITLr'rY6!5)LUJ€9J' ~€9J <D'11T6\) 61S1(!:!?r5.J@)~6!5)6\)~ ~CB Ii,@)tb <D'1ITUJ6\)UITCB

f'L 6!5)L UJ€9J. ~ €9J U 6\)(g6lJIDJ ~ IJtb YIJ~ r5.Jffi6fTIT6lIT L5)U rf1(g6lITIT~ dr ,

L5)6fTIT6i'uL61(g6lITIT~dr, ~6\)yL61dr, IgG, IgAaz (g1D1i,(gIJIT@)(g6fTITy61S1dr,

~ 6!5) 6m" 6lJ 6fT !f;16!5) !!) 6lj ID 615m-L 6\) (Com pIe men t ) H ~ Ii,ffiBin.IDJ
liP~61S1UJ6!5)6lJffi6!5)6fT~ IDJffiUU JD,c61 ~6!5)6m" Ii,@)tb. ~)t~ UITIi,IJ!!rf1UJITIi,ffi6Yr

~~ITIJIDIT6lIT YIJ~~~IT6\) ~Lq-Wl(!5uu~IT6\), ~6!5)6lJ ~6!5)6lIT~€9Jtb edr!!)ITffi

@)(!:!?L61W1(!5)t€9J ~r5.Jffi6!5)6fTU UIT€9JffiIT~€9J1i, <D'1ffiIT6ITffildr!!)6lIT.

f'L6l!)!!) (Capsule)

6r6l5r6l!)8'LDffi6IT : C5a <D'1UUtq-(gLGiu

~ 6!5)6m" 6lJ6fT !f;16!5)!!)6lj ID615m-L6\)~ @dr ~r5.J ffilDITffi f'L 6Yr6fT C5a
6r dru€9J ~6!5) 6m" 6lJ6fT !f;16!5)!!)6lj <D'1ITUJ6\)UITLLq-dr (gUIT€9J f'L(!56lJIT Ii,ffiU

uCBffil!!)€9J. ~€9J C5a L5)6fT6lj!!)Bo <D'1ITW€9J,<D'1ITUJ61S1)j?li,ffiBo<D'1ITW€9J61S1CB6lJ~IT6\),

61S1(!:!?r5.J@)tb <D'11T6\)ffi6Yrffi6lJlJuuCB6lJ@6\)6!5)6\).

6l!)~w~(gIJIT6ITflaLGiu

1. 6i'uL<D'1IJU(gLIT.6!5)u(gUJIT§.Idr6i'uffi6Yr, 6!5)~UJ§lJ(gIJIT6ITfl(gL6i'u <D'1JI>IT@6!5)UJ

~UJITrf1li,ffil!!)€9J. ~€9J ~6!5)6m"6lj~@8i-61S1§lJ6Yr6fT 6!5)~UJ§lJ(gIJIT 6ITfl1i, ~L616\)tb

6rdr@Jtb #\<D'1ID615m-L<D'1UIT(!56rfldr ~1J~@6!5)6lIT @)6!5)!!)6lj <D'1U!!)Bo<D'1lTwffil!!)€9J.

~€9J(g6lJ, @8i-li,ffi6rfl6\) <D'1~ITJDIDJUIJ6lj6lJ~JD@) f'Lffi)t~~IT ffil!!)€9J.

GiuL GIJ u(g L IT6l!)ffi (g 6i!TGiu

6i'uL <D'1IJU(gLIT6!5)ffi(g6lIT6i'u 6r dru€9J oOo6!5)uurf1(g6lITIT6!5)6\)#\dr 6r dr IDJtb

Bin.!!)UuCBffil!!)€9J. ~ €9J @8i-li,ffi6rfl6\) f'L Wlr'rffi6Yr (g 6lJffiIDITffi U IJ6lj6lJ~ JD@)

f'L ~ 6lj ffil!!)€9J. ~ €9J ~ 6!5)6lIT ~€9J 6i'uL <D'11JU (g LIT. 6!5)U (g UJIT§.Idr 6i'u #\6\)

#\ JD,c616lITr5.Jffi6fTIT §lJtb ~ UJITrf11i, ffi U UCB ffil!!)€9J. ~ €9J U 6fT IT6i'uL61(g 6lIT IT~ 6!5)6lIT ,

L5) 6fT IT6i'u L61dr ~ffi ID ITJD,c61, L5) 6fT IT6i'u L616!5)6lIT R' CBU CB~@ 000 6!5)U Urf1dr

~6!5)LUJIJ 615m- f'L(!56lJIT~6!5)6\) ~6!5)L <D'1ITW€9J, <D'1~ITLr'r)t€9J ulJ6ljffil !!)€9J.

6\5}U(g UITy(g IJIT LU]- a 6i!T Giu

~)t~ <D'1JI>IT@e6rfl i?lli!CB(!56lJIT~li,ffili,Bin.IDJ (opacity factor)

6r dr IDJ Bin.!!)uuCBffil !!)€9J. ~€9J e6rfl i?lli!CB(!56lJIT ~dr 6!5)1D6!5)UJ~lJtb f'L6Yr6fT

i?lli!Lffi~@6\) 6)JDUL 6!5)6lJli,ffil!!)€9J. ~€9J liPIi,ffilUJIDITffi (g~IT6\) <D'1~ITJDIDJli,ffi6!5)6fT

6) JDuCB~€9Jtb <D'16ruL<D'1IJU(gLIT.u(gUJIT§.Idr ffi6fTIT6\) f'L(!56lJIT Ii,ffiuuCB &I!!)€9J.

#\6\) 6i'u L <D'11JU (g L ITffi ITIi, ffi 6i'u U (g W IT§.I dr 6i'u ffi 6Yr f'L 6!5)!!)

f'L(!56lJITli,@)ffildr!!)6lIT. ~@J 6lj 6!5)!!)ffi6Yr 6!5)~ w§lJ(g IJIT6ITfl1i, ~L616\) ~~ IT6\)

<D'1ITWUJUULCB6Yr6fT€9J' f'L6!5)!!)ffi6Yr 6lfrf1UJ ffiITIJ61mflffi6Yr ~@)tb. f'L6!5)!!)ffi6Yr

<D'11T6\)6lSl(!:!?r5.J@)~6!5)6\)6r@r'rIi,@)tb <D'1ITUJ6\)UITCBf'L6!5)LUJ€9J. f'L6!5)!!) etbY6lITrf1dr

~~ITIJ YIJ ~~@dr ~6!5)6m"uy~ @8i-6lSl6\) f'L6Yr6fT 6!5)~UJ§lJ(gIJIT6ITfl1i,

~L616\)~6!5)~U (gUITdr IDJ e~€9J ~(!5Ii,@)tb ffiITIJ6m" ~~IT 6\), UITIi,IJ!!rf1UJITIi,ffi6Yr

f'L(!5 1D6!5)!!)~€9J1i, <D'1ffiIT615m-CB,(gJI>ITW 6r @r'r ~IT1i,@)~6!5)6\)~ ~6lSlr'r li,&ldr!!)6lIT.
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IJ!! ~8:,611516l!)IJ(guIT~~8:,6Yf1(gwGiu (DNAse)

JI>ITdr@) (g6lJIDJULL DN A6i'uffi6!5)6fT 6i'uL<D'1IJU(gLIT.u(gUJIT§.Idr6i'uffi6Yr

f'L(!56lJITIi,@)&ldr!!)6lIT.~6!5)6lJffi6YrDNA6i'u A, B, C IDJDIDJtbD 6rdrIDJ

<D'1U Wrf1L U U L CB6Yr6fT 6lIT. ~)t <D'1JI>IT@ffi6Yr IJ!! ~ Ii,6nS16!5)IJ(gUIT!f;1~ Ii,6rfl1i,

~ L616\) ~6!5) ~ !B r'rIi, ffi Bo <D'11TWffil !!) €9J. U 6!5) IT ~ dr 6!5) ID L1..J6!5)L UJ ffi #\ L1..Jtb

<D'1UIT (!5Lffi6!5)6fT @1J6lJ!f;16!5)6\)Ii,@) IDIT JD,c61 UIJ6lJBo <D'1ITW6lJ@6\) DN A6i'uffi6Yr

liPli,ffilUJ Ur5.J@) 6lJffilli,&ldr!!)6lIT.

6'iuL GI!Ju(g LIT6!5)6\)~dr ffi6fT : 6i'uL <D'1IJU(gLIT. u(gUJIT§.Idr 6i'uffi6Yr ~(!5

(g6lJIDJULL 6lJ6!5)ffiUJIT6lIT 6i'uL<D'1IJU(gLIT6!5)6\)~ ffi6!5)6fT f'L(!56lJIT1i,@)&ldr!!)6lIT.

edr IDJ L5)IJIT6m"6lJITtLj6lJIT6\) !f;16!5)6\) IDITJD!!)ID6!5)LUJIi,Bin.Lq-UJ6i'uL<D'1IJU(gLIT

6!5)6\)#\dr 0 IDJDCO\!!)ITdrIDJ ~IJ~@6\) ffi6!5)lJL1..Jtb6i'uLCO\IJU(gLIT6!5)6\)#\dr S
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cg)])mil!!J cg!bIT!D!D 6116II'>c!L LD!D Wib LD@!!J~611 urflcg 8'IT !b6ll'>6GT e!P5I)ib

c!L6!I1srL !J51.lli!b 6II'>611c!L6IT

6iu L Q!J U cg L IT& IT8:, & 6iu Q!b IT!D W 8:, & 6Yf16U u 6U cg 611W LDITW U L L

U 61fuTL-j& 611'>6YTll..j611'>L UJ (g!I> mil 2...@6lJIT 8:, & ~ 611'>51) & 611'>6YT & IT61JOT 51) ITib.

Q!bIT0!J5161ITQ6lJ6Yf1uuITCB LD0ww (g!I>ITW&6Yf161IT!b61IT6II'>LDUJIT6GT@.JQ!bIT0w

(g!I>ITu5I61IT 2...u5IrfI&6IT, Q!bIT 0 WW 611!:§1 LD0 WW @wY6GTrfl61IT 2...u5Ii'r&6Yf161IT

6Ttli'r 8:Q8'UJ6U -%1£1UJ6GT6lJ0!J5161IT u61fu"rY&6II'>6YT8'ITi'r.d5@.J6IT6YT~.Q!bIT 0w8:,&6IT

U6U(g611W Ul rfl6l.J&6YT1T& U~8:,&uULCB6IT6YT 6GT.

6iuL GI!JUcg LIT c!LIT B;c!L 6iu cg)])ITWc!L 6IT

C. cg!bIT6U GI!bIT!DWB;c!L6IT

(i) Glc!LlTuY6'IT!!J GI!bIT!DW6116II'>c!L ~6U5I)~ 611'>ucgUJITGlLirLDIT (Impetigo

or Pyoderma)

-%1~W' @6u6Sl@ 6iuLQ!JU(gLIT6II'>6\)lf161IT&~W @!J~!b lf16lluy ~@8:,&611'>6YT

2...6II'>L8:,£161IT!D6GT .

6iuL Q!JU(gLIT &IT8:,&6iu 6151U(gUJIT~61IT6iu&6IT U6\)6lJ6II'>&UJIT6GT (g!bIT6U

Q!bIT 0W8:,&6II'>6YT 2...@611IT8:,&6\)ITw. Q&ITuy6YT ~ Q!bIT0W 611611'>& 6T 61ITu@.J

(gLD0YJD~tl6U LDLCB<'!p6IT6YT @L 6T6U6II'>6\)8:,~LULL (g!bIT6U Q!bIT0w -%1~w,

@ @.J <.!p 8:, £1 UJ LDIT& ~~.d5 611'>!b& 6Yf1611'>L (g UJ & IT61JOTU U CB£1 JD@.J. tl JD.d5!b

U ~ tl & 6YTIT6GT <.!p & W, 611'>&, & IT6U & 615)6YT U ITtl8:, £1 JD@.J. -%1!J W U ~ tl6U

Q!b 6Yf16lJIT6GT lf1W Q & ITU Y6YTr5.J&6IT (g!b IT61IT!J51, lf16\) !I>ITL& 6Yf16U ~~
~!JuuuuLCB &IT61JOTUUCBw. Ul.d5tlUJ ~615)6\)u5I6U, Q8'ITrfl6lJ!b61IT 6Sl61516YT6111T&

U!J6l.J!b615)6\) &IT61JOT5I)ITW.

6iu L Q!J U (g L IT& IT8:,& 6iu U (g UJIT~61IT6iu & 6YTIT6U 6) 0 U CB W u51& U

QUIT@.J611IT6GT Q!bIT0w (!P61IT Q!bIT6Oin"615)L ~~0lf1 -%1~w, tlI.!!!Q!J6GT

(g!bIT61ITWW Q!bIT 61fu"r615)L8:,&LCB, &ITW8:8'6U, 2...L6U!I>6\)8:,~615) !D6l.J, !b615)6\)6116151

~!J51~!J51&6IT. @@.J (gUIT61ITJD~!J51~!J51&6IT @.d5~61fu"r £1@u51UJIT6U !bIT8:,&UULL

2-4 !I>ITL&6Yf16U(g!bIT61ITWW. Q!bIT61fu"r6151Lu5I61ITUl61ITU8:,&W UITtluu615)L£1JD@.J.

~tq..!I>IT8'615)!b (Tonsil) QurfI!bIT£1 8'ITWU6U Q6lJ6IT615)6YT~JDLDIT& (gLD0YJD~tl6U

Q 6lJ 6Yf1U U ITCB Q!b rflll..jW. Q!b IT.61fu"r615)L 615)UJ8: Bi-0 !J51ll..j6IT 6YT till" 8:, & ~tl61IT

&IT!J61JOTLDIT& &<.!:Q~615)!b8: 8'ITi'r.d5!b ~61JOT0i'r <'!ptq..8:Bi-8:,&6IT QurfI!bIT £16SlCBw.

~6u6lJU(gUIT @.J ~tq..!I>IT8'615)!b 8'ITi'r.d5!b ~~8:,&LCB 2...@6lJIT~w.

b. Gl8'LDYOO61fl )])8:8rB; c!LITW8:8'6U (Scarlet fever)

lf16\) 6iuLQ!JU(gLIT &IT8:,&6iu u(gUJIT~61IT6iu&6Yf161IT lf1W lf10!J516GTr5.J&6IT

(strains) 615)u(g!JITQ§.?615f18:, Q6lJ6Yf1(g!I>ITW !I>8:Bi-uQUIT@6IT 2... 0u~tl

Q8'w£1JD@.J. @.d5!b <!¥)W lf10!J516GTr5.J&6IT Q!bIT0w8:,&615)6YT 6)0uCB~@.Jw(guIT@.J

U!J 6lJ6\)IT6GT 6TrfI~tl(gLD LL 6iu (g6lJ6GT0&Ltq..& 6IT (g!bIT6I5Iww 8'6Yf18:8'6u6l.J

2...615)JDu5IWib 2...@6lJIT~w. @.d5~615)6\)8:,~ Q8'wY6IT6Yf1 !I>8:Bi-8:, &ITW8:8'6U

~6U6\)@.J 6iu&ITi'r(g6\)61ITtq..6GTIT 6T61ITW QuUJi'r <'!p61ITQ!bIT61fu"r6151L ~~0lf1

(g!bIT 61IT!J51UJ 1-2 !I>ITL&6Yf16U (g6lJ6GT 0&Ltq..&6IT (gUIT61IT JD <.!P!b6U ~!J51~ !J51&6IT

(g!bIT61ITJD -%1!JwUl8:,~w. -%1!Jwu ~615)6\)u5I6U LDITi'rUl61IT (gLD6UU~tlu516U

2...@6lJIT£1, Ul JD~ 615)&, &IT6U&~8:,~ u!J6l.J£1 JD@.J.

(ii) ~B;6.1 (Erysipelas) (Y!D!!Jcg!bIT~B;@>~CB!!J~B; £~6IT6'IT

@615)!:9LD!!J~m~!:9!D61 (Cellulitis)

@@.J (g LD 0Y JD~ tl6U LDL CBw 2... 6IT6YT (g!b IT615161IT ~CB 8:,~ & 6Yf16U

6) 0 uCBw &CB615) LDUJIT6GT Q!b IT0 W (g!I>ITUJIT ~ w. U!J 6lJ 6\)IT 6GT (g!b IT615161IT

Q8'.d5,[5lJDw, 6T6U615)6\)8:,~LUCB~!bUULL U~tlu516U 6lJ6I5I, U~tlu516U ~61JOT0i'r

<'!ptq..8:Bi-8:,&6ITQu@~@.J @@uu@.J LD0ww &ITW8:8'6U -%1£1UJ u61fu"rY&~L61IT

@.d5!b Q!bIT0w (g!bIT61ITWw. 8'rflUJIT& <!¥)£18:615)8' 6TCB8:,&IT6Sltq..6U, @.d5!b

Q!bIT0w @!J~!bu @LL~615)!b ~615)L.d5@.J, 2...u5I@8:,~ -%1u~615)!b

6Sl615)6YT6SI~@.J 6SlCBw.

1. 8'IT!bIT!J61JOT 6iuL Q!JU(gLIT &IT8:,&6iu (g!I>ITW : 6iuL Q!JU(gLIT &IT8:,&6iu

615)u(gUJIT~61IT&6YTIT6U6)0uCBw u51& QUIT@.J6lJIT6GTQ!bIT0w8:,&6IT &CB615)LDUJITW

@6U6\)IT!b@.J, 6lJ!Jwy t..OJDITLD6UQ!bIT61fu"r615)L ~~0<!¥)6151UJll..jW LD0ww (g!bIT6I5I6U

Q&ITuY6YT~Q!bIT0w(g!I>ITW -%1£1UJ615)6lJ -%1~w,

a. (pmGl!bIT6!I1sr615)L~!:9!D61(Pharyngitis)

2. GlLDm ~8rB;c!L61fI6U {9I615)!:9.lli~ !bITB;~ib GI!bIT!DW

(Invasive Soft tissue infection)
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lf16\) (g!I>!Jr5.J&6Yf16U6iuLGI!JU(gLIT. 615)u(gUJIT~61IT6iu&6IT 2...L615161IT 2...6IT

2...wuy 6lJtq..6lJ615)LDUY&61516YT~6151L.d5@.J, QLD61IT tlBi-8:,&6Yf16U GI!bIT06151JD

2...61fu"rLIT8:,~£1JD@.J. !b615)8'!I>ITi'r~<.!:Q&6U, 6iuLQ!JU(gLIT &IT8:,&6U !I>8:Bi- ~tli'r 8:lf1,

LD0WW (gU W& IT51) & ITW 8: 8' 6U (g U IT61ITJD615)6lJ & 6IT (g U 8:,I.!!!rfIUJIT6l.JL 61IT

GI!bITLi'rY615)LUJ <!¥)6\) GI!bIT0w8:,&6IT -%1~w,

(i) !b6ll'>8')])ITn-~~c!L6\>: (Necrotizing fascitis)

@~GI!bIT0w, Q!bITLi'r.d5@.J GI&IT<.!:Quy LD0ww !b615)8'!I>ITi'r @5~

!b615)8'UUL615)L ~!:§16S1615)6GT 6) 0u CB~@.Jw. <!¥)W &ITUJ~tl0~ U Ul61IT

(g!bIT615161IT6lJ!:§1UJIT& @~tlBi-8:,&615)6YT 6iuL Q!JU(gLIT &IT8:,&6iu u(gUJIT~61IT6iu&6IT

~ 615)L £1JD~ . -%16GTIT6U u51& 8:, ~ 615)JD6lJ IT6GT Q !b IT0 !J5161IT Ul 61IT

~!J51~!J51&615)6YT(gUJ(g!bIT6U Gl6lJ6Yf1uuCB~tl8:, &ITLCB'w. &CB615)LDUJIT6GT2...6IT
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.J;I.J@fr6-8'I LD!bWLi:>QUIT~6lJIT61IT ~L6i> .J;I.JW'~, 6.T!bu(B6lJ~ u5)& (g6lJ&LDITc$

@C!3ff.~Li:>. @~ 8'IT~IT!l6<5OT 6T@frULj6- 8'ff.@ ~6IT6IT6lJfrc$6m6ITll.JLi:> LD!bWLi:>

6T@frULj 8'ff.@ ~6mJDff.c$UULL j])ufrc$6m6ITll.JLi:> UIT@ff.~Li:>. @6- 8'LDWriJc$6If16i>

6YuLQ!lU(gLITc$ITff.6mc$6mW @!l!5~Li:>, Qc$ITuLj6ITriJc$6If11XiT !I>fr LD!bWLi:>

Q~IT!bw ~6IT6IT u~@uS16i> ~Lc$ 6lJ6ITfr6-8'I (yJ6ULi:> ~6IJf1WITc$ L5hfl!5~

6U1L6UITLi:>.

(ii) 6iuL..Q!lU(gLITa.ITB:.c$6U !!)BoBT .J;I.J~irBo8'l a!!)ITWB:.~JDI

(Streptococcal toxic shock syndrome)

6lJWff.c$LDIT& 6.T!bu(BLi:>. /n6lJIT8' Q~IT!bWff.c$~ff.c$uL51JD~, (!9LDITLL!J-ff.@(!9~w

(gj])ITW u5)c$ QUIT ~6lJIT c$(g6lJ c$IT6<5OTuu(BIf,)JD~.

a. a.(B61OLDWIT61IT @)(g6ITITLD(!!j(gGUIT Q!!)ooou61O!JL..Ul-6iu (AGN)

@!i>~ JB16m6U 6YuLQ!lU(gLITc$ITff.c$6i> Q~IT!bWB:.c$6iT 6.T!bULL 3

6lJIT!lriJc$~ff. ~L511XiT 6.T!bu(BLi:>. @ ~ §(!9 8'l6U M ~1XiTL!J-Q§l6lJf1ff.

6lJ6mc$c$(g6ITIT(B Q~ITLfrLj6mLW~ITc$ @(!9ff.~Li:>, ~!!5lUUITc$ 2,4,12,49. 8'l6U

8'l6U 8'I!b!!5l61ITriJc$6IT Qj])oooUIfI(gLITQ§l6lJf1ff.c$IT c$ @(!9B:.@)Li:>. B:.(g6ITITLD(!96UITfr

.J;I.JL!J-!5~L(B ~6IDJDuS11XiT (gLD6i> ~6IT6IT ~1XiTL!J-Q§l1XiT ~1XiTL!J-UITL!J-

8in.L(BB:.c$6ITIT61IT~. B:.(g6ITITLD(!96UITfr<D\j])oooU6m!lLL!J-6Yu6m6TU6.T!bu(B!5~If,)JD~'

c$(B6mLDWIT61IT Qj])oooU6m!lLL!J-6Yu6ffi16i>, @!l!5~Li:> LD!bWLi:> Lj!l~Li:> 8'lW!I>IfI6i>

c$IT6<5OTuu(BIf,)JD~. !I>fr!5(g~ff.c$Li:>, .J;I.J@c$ @!l!5~ .J;I.J~!5~Li:> LD!bWLi:> \H.lflwlT

6mj])L!l§l1XiT (g~B:.c$(y:>Li:>6.T!bu(BIf,)JD~' ~!I>IfI6i> @6m6<5OT !B16IDJD~ (comple-

ment) QUIT(!9Lc$6If11XiT .J;I.J6IT~ !B16m6Ull.JLi:>u5)c$B:. ~6mJD!i>~ c$IT6<5OTuu(BLi:>.

8'l6U (g j]) ITW IT6If1c$ 6IT @JD B:.c$ (g j]) IfIL 6U ITLi:>- 8'lGU(!9 B:.~ j]) ITL U L L

~(g6ITITLD(!96i>(g6UIT Qj])oooU6m!lLL!J-6Yu ~(!96lJIT c$ 8'lW!I>!J c$Li:> (y:>~6lJ~LDIT c$

Q8'W6i>ULIT~ JB16m6U 6.T!bu(BLi:>. .J;I.J@c$LDIT61IT(gj])ITWIT6If1c$6IT k!.!l6<5OTLD~c$

~6<5OTLi:> .J;I.J6mL6lJITfrc$6IT.

@~ c$(B6mLDWIT61IT @\J!!Q!l61IT ~ITB:.~Li:> (gj])ITW ~~Li:>. ~6m8'j])ITfr

.J;I.Jw!b8'l 6.T!b ULL (gj])ITWIT6If1c$6If16m L (g W (g~IT IXiTWLi:> .J;I.J6i>6U~ QLDIXiT

@/nff.c$6If16i> @J6mw!i>~ ~ITB:.~Li:> 6YuLQ!lU(gLITc$ITff.c$6i> Q~IT!bWLIXiT ~6IT6IT

(gj])ITWIT6If1c$6If16mL(gW (g~ITIXiT WLi:>. @!l !5~!5@6i> j])6-/nuQUIT(!9Lc$6IT

Q6lJ6If1uS1LUU(B6lJ~IT6i> @!i>(gj])ITW 6.T!bu(Blf,1JD~- LD(!9!5~6lJ .J;I.J!!5l@)!!5lc$6IT

6YuL6mU(g6UITc$ITff.c$6i> TSS~u (gUIT6U §!5~ @C!3B:.~Li:>. c$ITW6-8'6i>,

~L6i>(g8'ITfr~, ~LDLL6i>, 6lJIT!i>@, 6lJuS1!bwu(gulJff.~, ~6m6U6-/n!bJD6i>, ~wuuLi:>

LD!bWLi:> ~L6\511XiT .J;I.J(gj])c$ u~@c$6If16i> ~L6mLWIT61IT &LL!J- c$IT6<5OTuu(BLi:>.

(iii) (gug)la.ITGUa.ITWBo8'6i>: (puerperal sepsis)

L51!l8'6lJ!5@!b~ L511XiT 6YuLQ!lU(gLIT c$ITB:.6mc$ c$(!9U6mU6mW

.J;I.J6mL!i>~IT6i>(gUWc$IT6U c$ITW6-8'6i> ~(!96lJ1T~Li:>. c$C!3u6muuS11XiT ~Lu~@uS16i>

@(!9!i>~ 6YuLQ!)"U(gLITc$ITB:.6mc$ @!l!5~!56m~ .J;I.J6mL!i>~, (gj])ITW 6.T!bu(B!5~Li:>.

(gj])ITW 6T@frULj ~6-6m8' (Antibiotics) .J;I.J!!5l(y:>c$uu(B!5~UULL L51JD~,

@!i>!B16m6U .J;I.Jk!.fr6lJLDITc$6.T!bu(BIf,)JD~'

3. 8W6ID6lJULj .J;I.J6UGUIT~ a!!)IT uS16irr L511XiT6.T!i>u(BLi:> !!)61516lJ !B16ID6U

.J;I.J6i>GU~ 6iuL..Q!JU(gLITa.ITlLa.6U (g!!)ITuS16irr Ulffi 6U16ID6IT6lJa.6IT

6YuL Q!Ju (gLIT c$ITff.c$6Yu 6mu(g WIT~1XiT6Yuc$6If11XiT Q~IT !b WI ff.c$ 6ITIT6i>

6.T!i>U(BLi:> (gj])ITuS11XiTL511XiT6U16m6IT6lJIT61IT j])6\51~ !B16m6UuS16i> @(!9

.J;I.JUITWc$!lLDIT61IT(gj])ITwc$6IT 6.T!bu(BLi:>. c$(B6mLDWIT61IT 6YuLQ!lU(gLITc$ITff.c$6Yu

u(gwIT~IXiT6Yuc$6IT Q~ITiDJDl6m61ITU L51lXiTu!b!!5l 1-4 6lJIT!lriJc$6IT Q6lJ6If1!5

Q~lfIwrr~ LD6mJD!i>~ c$IT6ULDITc$@(!9B:.~Li:>- @B:.c$IT6U!5@!b@) L51JD~ ~L61ITL!J-!5

~ 6o'i5r(B~6\)IT 61IT 8'lw !I>!lc$ 6lf B:.c$Li:> .J;I.J6i>6U~ (!9LDITLL!J-B:. c$ITW6-8'6i>

~C!36lJIT~Li:>. @!i>~ !B16m6U6mLDc$6iT (gj])!JL!J-WITc$ 6YuLQ!JU(gLIT c$ITB:.c$6Yu6ffi11XiT

6U16m6IT6lJITc$ 6J!bULIT~. ~61ITIT6i> (6'iuLQ!lU(gLIT B:. c$ITff.c$6'iu/nff.~ 6T@!lITc$)

.J;I.J@&uuL!J-WIT61IT LjJD!i>~6O'i5r(B~6i> (Hyper Sensitivity) 6J !bu(B6lJ~IT6i>

@!i>!B16m6U 6J!bu(BLi:>. (g~IT6i> Q~IT!bWlB:.c$~B:.~U L51JD~ Qj])oooU6m!lLL!J-6Yu
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b. (!!jLDITL..Ul-B:. a.ITWBo8'6i>

@6ITLi:> 6lJW@61ITIfI6mL(gW 6J!bu(BLi:> (!9LDITL!J-B:.&ITW6-8'(g6U @C!3~w

(gj])ITW 6J!bUL (y:>ff.lf,)w &IT!J6<5OTLi:>~~Li:>. @!i>!B16m6UuS16i> .J;I.J1:9!b8'l, LD!bWLi:>

(yJL(BB:.c$6IT 6lfB:.&Li:> (arthritis) @~w .J;I.Jw!b8'l (&ITfrL!J-LL!J-6Yu),LD!5@W j])!JLi:>Lj

LD6OlITL6U UIT@uLj «(gc$ITlflwlT), (g~IT6i> (6TIfI@LDIT LDITfr~(g61ITLLLi:» LD!bWLi:>/

.J;I.J6i>6U~ (g~IT6\511XiT £19 (Y:>L!J-6-/nB:.c$6IT (guITIXiTJD6m6lJ 6JiDu(BLi:>. .J;I.J(gj])c$

(yJL(Bc$6If16i> .J;I.J1:9!b8'l c$IT6<5OTuu(BIf,)JD~- c$ITfr6mLLL!J-6Yu 6TlXiTu~ u5)c$~Li:>

.J;I.JUITWLDIT61IT !B16m6U6mLD 6JQ61IT 6IJf16i>, @!i>!B16m6U !B1!l!i>~!lLDITc$ @(!9!Sw

6lJIT6i>~c$~B:.~ (g8'~Li:> 6U16m6IT6U1!5~6U1(BLi:>. (!9LDITLL!J-B:. c$ITW6-8'6i>,

~IXiTWJL6i> ~IT B:.~ (autoimmune) 6U16m6IT~ Qc$IT6O'i5rL~. (!9LDITLL!J-B:.

c$ITw6-8'6\511XiT (gj])ITw!5 (g~IT!bJD 6lJ6mc$6mW 6U16ITB:.c$ (y:>iDu(BLi:> (gUIT~

L511XiT6lJ(!96lJ61IT6lJ!b6m JD (y:>1XiT6m6lJ!5!SITfr&6IT. (1) 6'iuL Q!JU(gLIT c$ITff.c$6T6l1XiT

QUIT(!96ITc$6IT .J;I.J6i>6U~ .J;I.J~ ~(!96lJITB:.~Li:>, /n!lB:.~Li:> QUIT(!96ITc$6IT

@/nff.c$6m6IT .J;I.J6i>6U~ @!Sw!56m~ (g8'~uu(B!5~If,)IXiTJD61IT. (~~IT!l6<5OTLi:»

6YuLQ!lU(gLIT 6ID6U8'I61IT @~w!56m~6- (g8'!SUU(B!5!S6UITLi:>. (2) ~1XiTL!J-§l1XiT

6T@frQUIT(!96IT8in.L(Bc$6IT(antigen-antibody complexes) ~!I>ir (gj])ITtill6i>
(serum sickness) j])LUU~(gUIT6i> (gj])ITW ~6O'i5rLITB:.c$6UITLi:>.(3)
6'iuLQ!lU(gLITc$ITB:.c$6ffi11XiT(yJ6Uff.Bin.Wc$6IT ~Li:>Lj61ITlfllXiT~6Uff. Bin.Wc$6m6ITU

(gUIT6i> §!5@(!9UU~IT6i> 6J!bu(BLi:> ~IXiTWJL6i> ~ITB:.~~6\511XiT (autoimmu-

nity) 6U16m6IT~.
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UsU(]6lJW 6iuQLU(]UT8.'>ITB:.8.'>6'f'616IiT Q8'sU Bin.W8.'>6iT LD6t!f1~ ~LsU

!5lBi-B:. Bin.W8.'>6iT (]UlTsU 51U4u (]UIT6))I (mimic) WIT8.'> 8.'>1T6I!1ITuu(B.$1!!)~.

@~6iIT1T sU 6iuL Q!JU(]LIT 8.'>1TB:.8.'>Bi-ffi@)or !5l!J1T8.'> or !5liruQUIT {!56iT ~{!56lJIT@)1b

(]UIT~ ~6ID6lJ 6iuLQ!JU(]LIT8.'>ITB:.8.'>Bi-B:.@) or!5l!JIT8.'> Q8'wsUu(B1b ~(]~

(]):B!J~!5lsU ~6IiT ~LsU !5lBi-B:.8.'>~B:.@) or !5l!J1T8.'>6l.J1b Q8'WsUu(B 1fJ6IiT!D6iIT.
@$~ @)WB:.@) 6Ul6ID61T6l.J8.'>61TlTsU(cross-reactivity) ~6liTW.lLsU ~IT ffi@)

(]):BITUJ ~iP'6l.J (autoimmune damage) ~6OiITLIT.$1!!)~. @$~ @)Wffi@)

6Ul6ID 61T 6l.J 8.'>6iT 6iu L Q !J U (] L IT 8.'>IT B:. 8.'>6'f'616IiT M4 !J ~ ~ !5l !!>@) Ib , ~ 6ID !D

~6liTtq-Q~6liT8.'>~B:.@)Ib, @)@ 8.'>lTir(]UIT6ID~L(]!:JL(B8.'>~B:.@)1b IDID!!)J11I

LD6tIT1~ ~L6))I6IiT @~wlb, (]~lTsU, ~L(B8.'>6IT, ~6ID61T~ !5lBi-ffi8.'>6TfI6IiT

8it..!!)Ja;~ffi@11I @6IDLuS1sU 61!!>uffi.$161iT!D6iIT. @!J~~~!5lsU @$~ @)WB:.@)

61S16ID61T6l.J8.'>6ID61T 6)!!>u(B~~1b or!5liruQulT{!56iT 8.'>1T6I!1ITuu(B.$161iT!!)6iIT. @$~

@) WB:.8.'> 61S16ID6TT6l.J8.'>6TfIsU U rfu (] 8.'>!!>@)Ib L618.'> (!f> B:..$1W LDIT6iIT

~6liTtq-Q~6liT8.'>61TIT6iIT : LD(]WIT~, L(]!JITU(]UIT LD(]wmfI6liT, 6UL616t!f161iT,

LD!!>WIb Q8.'>!J\!j-6liT. @6ID6lJ LD6t!f1~ ~L(]6UlTffi 8'IbLD$~UULL6ID6lJ.

N .@)~(]8.'>1T 8'6IDLDW.l6IDLW Bin.L(BU QUIT{!56iT 6iuLQ!:TU(]LIT8.'>1TB:.8.'>(]6fUIT(B

8'IbU$~UULL6ID6lJ. ~tq-ffi8.'>tq. 6iuLQ!JU(]LIT8.'>lTffi8.'>6iu Q~IT!!>W 6)!!>ULLlTsU

{!5LDITLtq.ffi @~w (]):BITUJ~ ~IT ffi8.'>1b 8.'>(B6IDLDWlT6iIT~IT8.'>B:. 8.'>1T6I!1ITuu(Blb.

(j))6>1T6IT6ID61T <::)!! lTuS1wsU : (j))~ IT61fur6IDL ~!J? JDu:I LD JDIDJIb 8T6lJ1Tso

LD6II1ITL6U (j))~1TJDIDJ<::)!!ITIU8.'>6IT:

8.'>1T6Uu{!56lJIT.J8.'>6TfIsU~L4!!) @5)j;?!:Bl6ID6U8.'>6iT, 6iuLQ!JU<::LIT 8.'>ITB:.6ID8.'>

u!J~gwffi@) ~W.lBin.6ULDIT8.'> ~6IDLD.$1!!)~.

6iu8.'>lTirQ6UL 8.'>ITUJBo8'sU <::):BITUJ 6)!!>u(B6lJ~ Q~1T6OiIT6IDL ~W!!>c!¥I

(]):BITUJ orIT.J@)1b u!J6l.J~gwB:.@) @6ID6I!1IT e~~ Q~ITLfr46IDLW~. @~ <::):BITUJ

):B BoBi--~ {!5 6lJ ITB:.@)Ib 6iu L Q!J U (] U IT8.'>ITB:.8.'>6iu U (] W IT~6IiT 8.'> 6TfI6IiT c!¥I IDJ

c!¥I!!>JD16iITrfu8.'>61TlTsU ~6OiITLIT .$1!D~.

8.'>ffi6IDLDWIT6iIT {!5LDITLtq.B> 8.'>ITWBoSO61>LDJDIDJIb 6>ffi6IDLDWIT 6iIT

@><::6TTITLD{!5<::6U1T(j)))!!oooU6ID!JLtq.6N :

8.'>(B6ID LDW IT6iIT {!5LD ITL tq. B:. 8.'>ITUJ Bo8' sU LD!!> IDJ Ib 8.'>ffi6ID LD WIT 6iIT

@)<::61TITLD{!5(]6U1TQ):Booou6ID!:TLtq.6iu 9)j;?6ID6lJU4 ~sU6U1T ~ (])!!1TuS16IiT lSI6IiT

6) !!>u(B1b ):B6))I6l.J !:Bl6ID6UWIT8.'>, 6iuL Q!:TU(]LIT 8.'>ITB:.8.'>6iu 6IDu(]wlT~6liT6iu8.'>6iT

~6U1b 6)JDu(B1b Q~IT!DW ~Ib. {!5LDITLtq.ffi8.'>ITUJBo8'sU6iuLQ!:TU(]LIT8.'>lTffi8.'>sU

(j))~1T6OiIT6IDL ~W!!>c!¥I6IDw Q~ITLfr$~ 6)!!>U(B<::LDW6liTJD1,<::~lTgwffi@) ~tq.<::w

6)!!>u(B1b Q~IT!!>!DlTsU ~sU6U. ~6iITlTsU @)(]6TTITLD{!5sU(]6U1TQ):Bu6ID!JLtq.6iu

or6liTu~ <::~lTsU ~sU6U~ Q~1T6OiIT6IDL Q~IT!!>JD16ID6iIT Q~ITLfr$~ 6)!!>u(Blb.

lSIlfI6l.J -A 6iu L Q!J U (] L IT8.'>ITB:.6ID8.'>, Bi-6lJ IT8' LD6OiITL 6UIb ~ sU 6U~
~ L61)j;?,m ir ~ ~ 6TfI8.'>6iT 6lJ iP'w IT8.'> 6lJ W ffi 8.'>LDIT8.'> 51 {!5 ):Bu IfI LL61 (!5 $ ~

LD!!>Q!!)IT{!56lJ{!5B:.@) u!J6l.J.$1!D~. 6iuLQ!JU(]LIT8.'>ITB:.8.'>6iu Q~1T6OiIT6IDL ~W!!>c!¥I

Q 8.'>IT6iT 6ID6TT (] ):BITW IT6iIT~ ~ 6I!1IT6l.J ~ sU6U~ U IT6iITrfu8.'>6TfIsU

~ UJ 6ID LD ffi <:: 8.'>(B8.'>61T ITsU 61S16ID 61T 61S1ffi 8.'>U U (B6lJ ~ IT 8.'> 8' IT 6IiT IDJ L 6IiT

Bin.!DuuL(B6iT6TT~. U!J6lJ6U1T8.'>ulT6iu(B6ID!!)(]8'6l!p6IiT Q8'UJwuu(B6lJ~lTsU UIT6IS1sU

6) !Du(B.$1!!) ~UJ6IDLDB:.(]8.'>(B LD!!>WIb Q~IT!DIDJ ~!5l8.'> ~6TT6illsU

@>6ID!!) $ ~ 6iT 61T ~ IT 8.'> ~ JD1W U U (B.$1 !!)~. ~6I!1IT 6ill6IiT ~6U Ib U!J 6l.J1b

6iuLQ!JU<::LIT8.'>ITB:.8.'>6iu Q~IT!!>JD1!!>@) L618.'> ~!5l8.'>LDIT8.'>, Bi-6lJIT8' ~IDJulSI6IiT

Q~IT!!>,[!5l61ITlTsU 6)!!>u(B1b Bi-!Ju4 ,mir ~6ULb ~6I!1IT61S1sU ~UJ6IDLD (]8.'>(B

6) !DU (B.$1 !!)~ 6T 6IiT!!) or 6OiIT6I!1ITIb ~ 6iT6TT (] U IT!5lgw Ib, ~ 6I!1IT6ID6lJ ffi

6ID8.'>wlT6ITu6lJ1fI6IiT (]~lTsU Q~IT!!>JD16iITlTsU 6Ul6ID61T1Lt1b ~UJ6IDLDffi (]8.'>(B

(!f>ffi.$1WLDIT 6iIT ~~IT!JLD IT8.'> @{!5B:.8.'>6UITIb. ~ 615iIT18.'>6TfIsU, U (BB:.6ID8.'>uS1sU

~sU6U~ ~c!¥IuS1sU ~6iT61T 6iuLQ!JU(]LIT8.'>ITB:.6ID8.'>Q~1T6OiIT6IDL ~W!!>c!¥I6IDW

6)!Du(B~~6lJ!5lsU UIT.J@) ~!5l8.'>1b 6lJ.$1uU!5lsU6ID6U. LDffili>6iT Bin.LLIb ~!5l8.'>1b

~6iT61T @5WsU8.'>6TTIT61ITu6iT6TfI8.'>6iT, !:T1T~6lJ (!f>8.'>ITIb8.'>6iTLD!!>WIb @)6TfIir

6fuL(j))!JU<::LIT 6>1TB>6>6N u<::wlT~6IiT 6N6>61r (j))~1TJD!D16ID6iIT 6>6II1ITL!D1W

~W6U6> urfl<::SOIT~61f)6iIT6>61r :

Q~IT!!>W 6)!!>UL(B6iT6TT U@)!5l6IDWU QUITW~~ ~UJ6l.JuQulT{!5L8.'>6iT

(]8'8.'>IfIB:.8.'>uu(B.$161iT!!)6iIT. ~UJ6l.Ju QUIT{!5L8.'>~6iT Q~1T6OiIT6IDLuS1sU 8.'>c!¥I6l.j

,mirLDIb ~sU6U~ <::~IT6))IsU 51!!>JD1 ~6IDL~~ or(BB:.8.'>UULL U~Bi- @)Boc!¥l,

9)j;? !J~~Ib, QU{!5~6ID6TT ~ ~6OiIT(B6lJL,mir ~.$1W61IT ~LIT.J@)Ib.

u61furuffit»~~61> LDJDIDJID6>6II1ITL!D1~61> :

135

6iuLQ!:TU(]LIT8.'>ITB:.6ID8.'>ffi@) (!f>~sU!:Bl6ID6U ~L8.'>LDIT8.'> @!:T~~ ~8.'>lTir

uw6liTu(B~~uu(BIfJ!D~. ~!:TLbu !:Bl6ID6Uu5'JsU 6iuLQ!JU(]LIT8.'>ITB:.8.'>6iu

6IDu<::wlT~6liT6iu8.'>6iT ~~6IiT @!J~~ ~~ ~iP'6l.J Q8'WsUUITLtq.6IiT ~6ULDIT8.'>

8.'>6OiITL,[!5lWUULL~.@$~ Bin.LLrfu8.'>6iT1 L61.L61. 61S1LL~~L6IiT, !:Bl!!)L618.'>6IT

@6IiT,[!5l 8.'>1T6I!1ITuu(B.$161iT!D6iIT.@~ 8.'>ITLL<::6U6iu @sU6UIT~~ .$1!J1T1b 8'ITW

~ L L 6IS1sU, 1fJ!JITLD U IT6'f'61tq. 6l.J 8' IT.J.$16))1 Q ~ ITL ir 8.'>6ID6TTB:. Q 8.'>IT6OiITL

6lJLL8.'>lTffi6ID8.'>8.'>6iT~Ib. 6iuLQ!JU(]LIT. 6IDu<::WIT~6liT6iu8.'>6iT, L618.'>ffi@)6ID!D$~

~6TT6l.J (]uc!¥IL!JlTc!¥I61rrlTsU ~W16l.JWIb (0.4 6IDLDffi(]!JIT.$1!J1T1b tq.6iuffi). @$~

c!¥I!!)UlSI61ITIT.J8.'>6ID6TT@)@ 8.'>lTir(]UIT6ID~L(]!JL6IDL9!J1T6U~B:.8.'>sU~UJ61S161ITlTsU,

8.'>6OiITL,[!5l6lJ~6IiT ~6U1b 8.'>6OiITLJD1W6UITIb.@~!!>8.'>IT8.'>~6t!f16lJ6ID8.'> 8.'>LLITW

or !5lirQulT{!56iT Q8.'>1T6OiIT(B(specific antiserum) 611wuutq.6l.J ~sU6U~
~6ID6I!1IT !5l!JLc!¥I(]8'IT~6ID6iIT Q8'UJwuu(B.$1!D~.
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~LWB>ITU4 ep6\>1D a:,goIT$f;1~~Gb :

i1L L J:bffi ITU4 6T @iTQUIT (!3 6iT ffi 6iT , 6fuL Q IJU a:L ITB>ITffi ffi 6fu

U a: W IT~dr 6fu ffi 6Yf1dr i1LL J:bffiITU 4 ~ ffi£lffi ~ ffi @) 6T@IJIT ffi

6fu L Q IJu a: L ITffi ITffi ffi 6fu a: !]5 ITuSldr t5I dr 6lS1615)6YT6lS1Gb i1L W iT!5 §!

ffiITIWTUuCB.$1 !D§!' (!3LDITLUJ-ffi ffiITW80IT6i.> a:!]5ITW UIT@u U615)L!5~61JiT ffi6Yf16i.>

6fuLQIJUcgLIT615)6\)tFJdr 0 6T@iTQUIT(!36iTi1LwiT~~uCB.$1!D§!' ~@ffirf1ffiffiUULL

~ 6YT6tj ffi 6Yf16i.> ~ t5iT 6T@iTQUIT(!36iTffi6iT 6fu L Q IJU a: U ITffi ITffi ffi IT6fu

615)~ W IT@!JcgIJIT61IT1cgL 6fu LDJ:bWIw DNA 6fu B ffiffi~ ffi@) 6T@IJlTffi

ffiITIWT UU CB.$1!D§!. ffiCB615)LDWIT6!IT @)cg6YTITLD(!3a:6\)1T Q!]5 000 U615)IJLUJ-6ffi16i.>,

i1LWiT~~UULL ASO ffiITIWTUuCB61J@6i.>@6\). ~6!ITIT6i.> i1LwiT!5~ ~615)6\)ffi6Yf16i.>

6T@iT 6fuLQIJUcgUlTffiITffiffi6fu DNA 6fu B ffiITIWTUuCB&1!D§!.

6Iffi18:-615),go :

6fuLQIJUcgLIT ffilTffiffi6fu 615)ucgWIT~dr6fuffi6iT Qu61IT1tFJ6tS16!ITIT@!Jw,~cg!]5ffi

a: !]5 ITW ffi .$1(!3 L61 Q ffi IT6i.>6tS1ffi6IT ITgwW 6T 6Yf1@6i.> U IT@UU@LWll..jW.

Q U dr tFJ6tS1@Jffi @) ~ @ffi Bin.iT i1LIWT iT6tj i1L6iT 6IT cg61J615)6IT ffi 6Yf16i.>,
6T rf1~a:IJIT615)LDtFJdr LD(!3!5 §! 61J1:1?ffi ffiLDITffi @IJ 61furL IT61J§! cg~ iT61JITffi

QffiITCBffiffiUCBw. 10 !]5ITLffi6iT tFJ£l80@lTuSl6i.> Q~ITJ:b!DIT6i.> UIT@UU615)L!5~

u@)@uSl6i.> @(!3!5§! 6fuL QIJUcgLIT ffilTffi615)ffi ~ffi J:b!DuuLCB 6lS1CBw.

~615)1T !]5lTiT ~~ffi6i.> ~615)6\)uSl6i.>, cglT~W ~615)L!]5~ @8i-615)61J ~ffiJ:b!D

~ WI 615)61J tFJ£l80 615)IT @dr !!51W 615)LDW IT~ §!. 6) Q6!IT 61IT16i.>, cg!]5ITWffi.$1(!3L61

QffilT6i.>6tS1ffi6iT,Q~ITJ:bWl UIT@ffiffiUULL U@)@ffi6Yf16i.> ~CB(!36tj~6i.> L61ffi6tjW

ffiUJ-6!ITW. @!5~ ~@6\)@LDuSl6i.> ffi6Yf1drLIT@LDtFJdr, Qudr tFJ6tS1615)6!IT6lS1L

6lS1(!3wuuuCB.$1!D§!' 6)Q6!IT61IT16i.>,@§! Y!D!]580615)ITll..jw4IJ ~ i1LJ:bu~@615)wll..jw

~CBffi.$1!D§!.

~CB~~GbLDWWlw B>LCBuuCB~~~Gb :

cg~ IT 6i.> Q ~ IT J:bWI L dr Bin.UJ-w 6fu L Q IJ U cg L IT ffi IT ffi ffi 6fu

615)U cgW IT~dr 6fuffi6iT, cgLDITIT LDIT6!IT 8i- ffi IT~ ITIJ ~ 615)6\) 615)LDll..jL dr

Q ~ ITL iTY 615)L W§!. @ ~ 615) 6!IT ~ IJ LD IT6!IT 8i-ffi IT~ ITIJ !]5 L 61JUJ-ffi 615) ffi ffi 615) 6IT

a:LDJ:bQffilT6iT61J~IT6i.> ~6lS1iTffiffi li:PUJ-ll..jw.

!51mm6ll!sU Gls;rr6IT6TT <:6lJ61fGTLq.wS;(!5!!>~8;S;6IT :

~ 6TuL<D\IJU<:Lrrs;rrffimffi 1J~i!> ~ffirrrflsU 6lJ6rT(!:5LD<:urr~usU<:6lJW 6lJ6IDffiWrr6OT

@J~i!>~ ~ 6)!bt--(B~~. @)~ A tJLur ~<:lDfT6\5LUJ-ffi6iuLQI]L.J<:ur
ffiITffi6IDffi uSlffi (y>ffiffilwLDrr6OT6ID6lJ, 6)<D\6OT61ITlsU @6ID6lJ, UsU<:6lJ W 6lJ6IDffiWIT6OT
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2.

6lJIJLDLjffi@) iLLULL LD!DWLD 6lJIJLDLjffi@) iLLULIT i!> (gj:!jrrWffi6ID6rT LD61ITli!>61ITlL~@sU

6)!Du(8~~ffil6!IT.ITJ6OT.

@.d5i!> iLuSlrfl usU(g6lJW 6lJ6IDffiWrr6OT <:j:!jrrw6Dl6ID6TT6Dlffi@)LD !;9J6!fur6mITluSlfr @wsU

~ ~6OT <:LD!DLJ.ITJLjl]i!>rfu8;6ir LD!DwLD COWr~6TTffi <D\ffirr6!fur(8 @<!:5ffi@)Lb.

3.
6lJIJLDLjffi@) iLLULL <:j:!jrrWffi6rTIT6OT <D\i!>rr6!fur6IDL ~)j;>!D8'l, 6Tuffirrfr<D\6\IL ffirrWU-ITsU

LD!DIDJLD<:i!>ITsU <D\i!>rr!Dwffiffi6ID6TTll.jLD, 6lJIJLDLjffi@) iLLuLrri!> <:j:!jITWffi6TTrr6OT

ffi(86IDLDWIT6OT@)(g6TTITLD(!:5<:6\IITG'!I>oooU6ml;LUj-6Tu LD!DwLb (!:5LDITLUJ-ffiffiITWU-IT615)6\)ll.jLb

@.d5i!> iLu51rfl 6)!Du(8~~ffiI.ITJ~'
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~~~UJITUJIb 8.5

~6iIT g).! 6lJ615)lf,WIT6!IT If,IT.l!j..u$rfl(gw8;lf,~Lb (5 £6lUUlL.L (g~IT!b IDLb

Qlf,IT &furl!j..(58;(5Lb. (1) tEJ(g!J6ill6fu 6lJ1n))lf, @!J ~~ ~WJ8;lf,In))6YT ~1:J5I8;lf,ITLD6\.>

Qurflw, 8'ITLbu6\.> Ji51ID, e~ffi!&!bID, 6lJrfl6lJrflu U6IT6YTLDITW Q~IT(5~&In))6YT

2L(56lJIT8;(5Lb. (2) In))LDLl!j..6fu 6lJ615)& @!J!b~ ~WJ ~1:J5I!b§! 8'-1£6lw, &(5In))LD

Ji51ID, 6lJ~6lJ~UUITW, U6YTU6YTUUITW (56ill.c5~ Q~IT(5~lf,In))6YT 2L(56lJIT 8;(5Lb.

(3) @In))LUULL @!J~~ ~WJ (Inter medius) @!J~~ ~WJ615)6lJ ~1:J5I8;lf,IT~

8'-1W 8"m.LLffi!lf,6IT ~~IT6lJ§! (p~6\.> @(56lJ615)&&~8;(5Lb @In))LUULL615)~

2L(56lJIT 8;(5Lb. ~!J6lJ ~UI)~~6\.> £I(g!J61S)6fu QLD6\.>W!W QLD6iIT (g~IT6\.>

2L(56lJIT 8;(5Lb. 615)LDLI!j-6fu ~(Bu!J61S) Q8'6\.>gwLb @615)LUULL6lJ615)lf, ~1!j-uS16\.>

ul!j-!B§! 61S)(BLb.

(g!DITIi.J~ (g ~IT!D!D 6lJ6IDB> :

&IT.l!j..u$rfl(gw 6T66Tu§! 8T6lJIT8'8; (5);QITW, &ITwffi!&orA6\.> LD!bWLb (g!J3ITuSl6\.>

@(5.c5§! w6ITu6lJrflLLb &ITeruTuu(BLb 8'IT~IT!JeruT JBI&fur6mIT1uSlrflwIT(5Lb. @§!,

e(5 LD6ITA~61JflLLb @(5!B§! LD!bQIDIT(56lJrr 8;(5 ,fErr~~6lJITIn))6\)&6IT t.L:P6\)LDIT&

u!J6lj£lID§!' 8'orA 8'6l.J6lj 2L615)ID&orA6\.> LD!bWLb (g~IT6\.> 2L!JITw6lj&orA6\.>

6lJ6YT(5Lb. ,.(g!J3ITW!J38:-615)8' 2L@6lJIT8;(5Lb 8'-1W 8'-1!b£6l6!ITLb (Strains), (g!J3ITW

!J38:-8'-1In))6!IT2L(56lJIT 8;ffi1 8T!bWUYIDffi!&orA6\.> Q6lJorA(gw !bWffi166TID6!IT. @1n))6lJ

Ul6iIT 2LLW!6\.> 2L £6l~8'uu(B ffi1ID§!' (g!J3ITW !J38:-8T @<!5 u(5~lf,615)6Yf 8;

Qlf,IT&furL§!, u(5~ B, u(5~ A615)6lJ Q8'6\.>W!!b(56IT 6T(B~§!8:- Q8'6\.>£IID§!'

y(g!JITLI.!!!6iIT 2L!bu~~uS16\.> 2L~6ljLb e(5 QUIT<!5615)6Yf (EF2) u(5~ A

Q8'WW!!:J?8;&8:- Q8'w£I!D§!, LD!bg).!Lb Q8'6\.>W!6iIT Y!J~ @615)6Q6TUUIT8;&Lb

,!:51W~~uu(B£lID§!' l!j-u$rflWIT 6T6iITU(9.I If,(B615)LDWIT6!IT,Q6lJorAUU615)LWIT61IT

Q~IT!Dg).! (g!J3ITw. @(9.I 2LL6\.> (p~(9.ILb u!J6lJIT~(5!J51UlSlLL 2LwulSl6iIT

u(5~615)W Q~IT!DID8;Bin.I!j-W(9.I. @(9.I, 8T6lJIT8'8; (5!:J?ITuS16iIT (gLD6\.> u(5~uS16\.>

Q~IT!b615)ID 2L&furLIT8;(5Lb. LD!bg).!Lb 2LL6\.> ~615)LDUY (p~(9.Itb (g!J3ITW

!J3B:8T~~6iIT 615)LDuS16iIT61S)615)6Yf6lj6YfIT6\.>UIT~8;lf,uu(B£I ID(9.I. l!j-u$rflWIT61S)6\.> @(5

6lJ6YfrrB:8'-1 ,!:51615)6\)&6IT2L6IT6Yf6!IT. ~!Jtbu ,!:51615)6\)uS16\.>(5!J51ulSl LL 2LWU615)U

UIT~8;(5Lb L61lf,8; &(B615)LDWIT61IT, Q~IT&fur615)L ~!:J?!b8'-1615)W 6)!Du(B!t(9.ltb.

@!B,!:51615)6\)uS16\.>If,1!j-61ITLDIT61IT8'6l.J6lj 2L615)!JWIT61IT(9.1 ~B:8T8; If,IT!bg).! Q8'6\.>gwtb

UIT615)~uS16\.>, Q~IT &fur615)LuS16\.> 2L(56lJIT £I ~B:8T~~6Q6T!JIn))6\) 6) !bu(B ~(9.Itb.

~(B~~ ,!:516ID6\)uS16\.> 8'ITrr!B~ 6lJ6YfITB:8'-1uul!j-uS16\.>, (systemic phase) Y!D

!J3B:8T 2LL 6\.> (p~6lJ§!Lb u!J61S) @tbY61ITrfl6iIT @(5~ wLb LD!DWLb Y!D

!J3!JLbYlf,6IT (p~W!W6lJ!D!J516iIT ~8T8;&615)6YfU 'uIT~8;(5Lb.

a)I>ITW8:.(§ !61u51wGU : 8'orAB:a:6l.J6lj 2L615)IDWIT6\.> (g!f>ITW Q6lJ6rf) !f>B:8T

2L!J51~a:UUL(B, 6TulSl$W!wLb ~1:R161S)!D(5 6lJ1:R1 6lJ<5~(9.I61S)(BLb. aLDgwtb,

~!:J?!D8'-1uS16iIT 61S)615)6Yf6l1 6)!DUL ~!JLblSl8;(5Lb. ~~£Iw 6TuUI$W!wtb,

oOo615)ulSlrfl6iIT w(9.ILb Q6lJ6IT615)6Yf, tFl6lJuy !J~~ ~~8;lf,6IT w(9.Itb 2L6IT

a>ITn-61rAu IT8;lf!rflUJLD tq.u~rfl(gUJ

(,Ip6iITWJ6ID!J

If, ITrr6ITAU IT8; I.!!!rflw Lb @61ITU lSl rfl6lj ~ ~ If, 6T &fur ~ 8:.In)) & uS16\.>

2L uS1rfllf,1n))6Yf Q If, IT&fur(B6IT 6Yf(9.1. LD6ITA~ WJ 8:.(5 (g!f>ITW 61S)615)6Yf61S)8; (5 Lb

(p8;£Iw !;9.]&fur@llJuS1rfl If,ITrr6ITAUIT8:.l.!!!rflwtbI!j-u$rfl(gw. ~(5tb. @!B~ @61ITU

L51rfl6lj, ~~£Iw QUIT(56rf)6\.> 6lJITi:i;?6lJ61IT,(glf,(B61S)615)B:.lf,IT~615)6lJ (harmless

saprophytes ) ~~lf, ~6Yf61S)6\.> 5i:i;? 2L615)IDlf,6rf)6\.> If,ITeruTuu(B6lJ61IT6lJ!D615) IDl1.jLb

Q&IT &fur(B6IT6Yf (9.1. l!j-u$rflWIT 6T6iITu(9.I LD6ITA~6ITALLb If,IT6Q6Tuu(BLb Q~IT!D g).!,

@(9.I e<!5 LD6ITA~6ITALLb @(5!B(9.I LD!DQIDIT(56lJWJB:.<5 6T6rf)~IT& u!J6lJB:.

Bin.l!j-w(9.I. a!J3ITwB:.£I(5L61l1.j615)Lw LD6ITA~6iIT L51ID(5L6iIT L61& Q!f>(5B:.lf,LDIT61IT

LD!Dg).!Lb Q~ITLITB:tFlWIT61IT Q~ITLITY Q&IT6IT~tbaUIT(9.I 8T6\)ULDITlf, u!J61S)

61S)LB:.Bin.I!j-W(9.l.@!B(g!J3ITW 2LuS1rfl LDtmf1~rflL~~6\.> @(5B:.(5tb. a:B:.~6lJITw!B~

Q6lJ6rf) (g!J3ITW !f>B:8T 2L&fur(B u&fur~ l!j-u$rflWIT (g!J3IT615)W 6) !Du(B !b(9.l6lJ(9.I

&ITrr6ITAUITB:.l.!!!rflwtbl!j-u$rfl(gW6lJIT<5tb. <5!J51UlSlLL (g!f>ITW!f>B:8T 6T~rrQUIT(56IT

@!J~~~~6\.> @<!5!B~IT6\.>, ~(9.I !f>B:8T615)6lJ Q8'W6\.> @!:J?8;&B: Qa:w(9.I

~tmf1LD6ITA~WJB:.<5 (g!J3ITW 6T~rruy~ ~6iIT 615)LD615)W~6rf)B:.£I ID(9.I.

If,IT. t.q..u~rf1aw : @(9.I QLD6\.>W!W £I!JITLb UITtFll!j-6l.J (5B:tFl. @(9.I

~L616\)~~L~~6iIT615)LD 6lJ&fur6Q6T(gLD!Dlf,IT~(9.I (non acid fast). 6fu(gUITIT
2L<!56lJITB:.lf,IT~ O.5-j.l ~lf,6\)tb X 1.5-5 j.l ,fE6Yf~(9.IL6iIT @<!5B:.(5tb.

a: ITW(gLD!DIDu U LL uLrr 61S)6\.> ~tmf1 2L uS1rf1 e6iIT g).!B:.<5 e 6iITg).! Bin.IT615)LD

(glf,IT6Q6Tffi!lf,6rf)6\.> V & L 6lJ1!j-6lJffi!&6rf)6\.> ~6\.>6\)(9.I 561IT 6T~~(9.I 2L(56lJIT ~6\.>

(gUIT6iITg).! ~615)LD!B(9.I @(5B:.(5tb. @(9.I 6lJ1!j-6lJtb LDITIDB:.Bin.l!j-w (p leomorphic )

~I!j- (Club shaped) 6lJ1!j-6lJ!b(9.lL6iIT,LD~ (g&ITrrB:.lf,UULL ,!:51615)6I.JuS16\.>

If,ITeruTuu(BLb. 6)Q61IT tmf16\.>@~6\.> LDITg).!UULL If,IT6I.Jffi!lf,6rf)6\.>,!:51lf,~tb ,!:51ID

LDIT!DID(5g).!LD~lf,6IT (metachromatic granules) Q&IT&furI!j-(5UU~IT6\.> ~(5Lb.

6lJ6YfIT6-5h~ u61iuTLjlf, 6iT : @(9.I &IT!Dg).! 6lJIT1:R1, ~!J6lJ ~Llf,~~6\.>

QLD ~(5 (g UIT6iIT!D QLD6iIT(g~IT 6\.> 2L(56lJIT B:.(5Lb, L61lf,B: tFl!J51w a:ITLbu6\.>

Q6lJ6IT615)6Yf ,!:51ID L61WJ L61WJUUIT61IT Bin.LLffi!lf,~L6iIT (g6I.JIToOoU6YfIT6fu~!J6iT

~61IT ~,fEIT ~Llf,~~6\.> &IT6Q6Tuu(BLb. QL~615)!JL 2L6IT6Yf @!J ~~
~lf,ITIT ~Llf,~~6\.>, Bin.LLffi!&6IT a:ITLbuW!6\.> @(5!B(9.I If,g).!UYL6iIT @(5B:.(5Lb

6) Q 6!ITtmf16\.>, Q Lgw 615)!JL, ~ @llJB:.lf,6rf)6iIT 2L 6IT (g 6Yf Q L gw rfIWLDIT&

(5615)IDB:.lf,uu(B£I ID(9.I.
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mm61iTJDuuCBffi1JD~' eQ9 8'rnbuGU !§JD "~UIT6I51-~6!!1JD" 8'IT!1iIT!;T6irnTLDITffi

~6Tr)!jIT If,@), <D\!1iIT6!fuT6!!1L .,!;).jGU6\)~ @)!;TGU6l..I6!!161T,~LDGU ~Q96l..1IT@)W. @fB!1i

~6!!1 JDuS1GU 6TfB!1i 6l..I6!!1ffiWIT6OT ffi1J:918'GU6) !bULLIT@.1.JW,@!;T!t!1i1f, ffi~Gtj

6)!buCBw.

@fB!1i !BI6!fuT@uS1IT ffi6Tr G)!1iITLITfB~ ~)!jITW <D\6l..I61f1)!j8:Bi-U<D\UITQ96!!16IT

~6!!1)DuS161iT ~6Tr~6IT ~!bu!t@ <D\8'wll..jw. @fB~)!jITW )!j8:Bi-u<D\UITQ96Tr .,!;).j@ffi

~ 8'!1iW 61Sl6!!161T61Sl!t~, .,!;).j<!£>@)!1i6!!16\) @!1iw!t!1i6!!18', ffiGU61S'!;TGU, 9 IDJ,rB!;Tffirf.Jffi6Tr

LD!bIDJW .,!;).jLrfl6OTGUffi61f1GU6)!buCB!t@, ~6\) 8'LDWrf.Jffi61f1GU .,!;).j<!£>@)!1i@.1.JL61iT

@!;T!t!1iffi ffi~6l..Ill..jW 6)!buCB!t~w. @$~)!jITW )!j8:Bi- )!j!;TwLj (g8'!1iw 6)!buCB!t@,

.,!;).j!1i61iT 61Sl6!!161T6l..IITffi Uffiffi6l..l'; !1i!t6!!1!1i ~LDGU 6l..IITWU. u@)@uS1@.1.Jw, ffi6!fuT

!1i6!!18'ffi6Tr LD!bIDJw 6!!1ffi, ffiITGUffi6Tr !1i6!!18'ffi61f1@.1.JW6) !bu(B !t~w.

(2) <D\!1iIT61itrr6ll)LuSl6\> 6J"JDu(Bw tq.u~rflWIT:

<.!:P!1i6l51GU~UIT 6151 ~6!!1 JDWIT6OT~ 6l..I~ffiffiLDITffi ~6Tr )!jITffiffi161iT L5~

.,!;).jGU6\)~ <D\!1iIT6!fuT6!!1LuSl61iT~LD!bu@)@uS1GU ~Q96l..1ITffi ~!;TwtSI ffi@)w. U6\)

ffiCB6!!1LDWIT6OT~)!jITWIT61f1ffi61f1GU, <D\!1iIT6!fuT6!!1LuS161iTBi-6l..Irfl61iT6l..IITW .,!;).j6!!1)D

~LDGU 6l..IITW ~ffi1w6OT L5~ <D\LD~6l..IITffi u!;T61Sl !BI6!!1!;TuJ"!;TGU

ffiIT!bIDJ@)~ITW 6l..I6!!1!;Tffi@)w ,rBtq.ffi@)w. @~~6l..I <D\!1iIT6!fuT6!!1LUU@)@tq.u~rflWIT

~@)w.

(3) @)!J6\>6lJ6II)61T tq.u~rflWIT :

LD(!5~~6lJ ff~WIT6OT G)6lJ6rAuu(B~~li. ffiITL.(B!1i6\> :

85fT. UJ-Ut$rfIcgUl 6T61iTU~ <D\UIT~6l..IIT ffi U6!!1L<D\wCB!t~ !1iITffiffiffiB'oLli}-w

~uS1rfl .,!;).jGU6\). LD(!5!t~6l..I <D\6l..I61f1uUITCBffi6Tr li}-u@rflWIT ~)!jITW <D\6l..I61f1

)!j8:Bi-U <D\UITQ96Tr ~6!fuTLIT ffi@)w, @)!J51utSI LL ~IDJuLj LD!bIDJw ~LGU

.,!;).j6!!1LDULj<.!:P<!£>~w 8'ITITfB!1i @!;T6!fuTCB 61Sl6!!161TGtjffi(5L61iT <D\!1iITLITLj6!!1LW~

~@)w. @fB~)!jITW )!j8:Bi-, @)!J51UtSlLL ~IDJutSl61iT @Bi- .,!;).jJ:91Gtjffi@)w,~6!!1)D

~Q96l..1IT@)!1i@.1.Jffi@)w ffiIT!;T6irnTLDITffi1JD~' li}-u~rflWIT 6T61iTU~ U6\) 6l..I6!!1ffiWIT6OT

LDQ9!t ~6l..I .,!;).j!J51@)!J51ffi(5L61iT B'oLIi}-W tSI rflGtjffi 6!!16IT , ~)!jIT W !1iITIf, ffiUULL

U@)@uS16!!16OT8: 8'ITITfB~ tSI rflffiffiUULCB6Tr6IT~.

(1) ffi6lJITB' :1LIDJU4 Ii}-U~rflWIT :

85fT. UJ-Ut$rfIcgUl Bi-6l..IIT8' @)~ITuS161iT ~LD!b U@)@uS1GU ~!;TWu!t@GU

G)!1iIT!b IDJ 6)!bU CB!t@, .,!;).jrf.J@) ~ uS1rfl 8'61f18: 8' 6lJ 61Sl61iT ~ LDGU e!P ffi@),

<D\!1iIT6!fuT6!!1LUU@)@uSlGU B'oLLLLDITffi @Q9fB~, @!;T!t!1iUtSI!;T6l..IITffi!t@GU
~8'!;TITLDGU, <D\UQ9ffi16lS)(BW. 6l..I~ffiffiLDITffi, 2-5 )!jITLffi6Tr ~)!jITW

<D\6l..IW6!!1LDUU(!56l..1!t@!b@) tSI)D@), ~)!j ITWIT6OT~ (g8'ITITGtj, 6l..I!;T6!fuTL

ffi!;Tffi!;TUUIT6OT <D\!1iIT6!fuT6!!1L, u~8:Bi-6!!16l..1uS161iT6!!1LD LD!bIDJw ffiITW8:8'@.1.JL6lIT

uli}-UUIi}-WITffi ~Q96l..1ITffi1)D~.

~UIT6I51 ~6!!1JD 6l..I6ITITfB~ U!;TGtjw ~UIT~ ~)!jITWIT61f1ffi(5ffi@)

@)!J51utSlCBw UIi}-WIT6OT!1iIT6!!1LuS161iT£J:j? u@)@uS1GU ,rBITffiffiLCB ~Q96l..1IT@)w.

LD!bIDJW <'!:p61iTLj)Dffi<!£>!t~U u@)@uS1GU !§6irnT,rBIT ~!1iffiffi 61fffi85W 6)!buLCB,

"ffiIT 6!!16IT ffi<!£>!t~!t ~!1iIT!b)D " u6!fuTtSl6!!16OT <D\6l..I61f1uuCB !t~ffi1)D~. U6\)

ffiCB6!!1LDWITffi!t !1iITffiffiUULL ~)!jITWIT61f1ffi61f1GU,rBIT!t~!1iffiffiW ~6OT ~ ffiIT6!!1!;T

6T@.1.JWLj 6l..I6!!1!;T ,rB6!fuTCB LDITITLj 6l..I6!!1!;T, <D\8'fB!1iIi}-ULjL61iT (erythema)

6lS)rfl6l..I6!!1L.$I JD~'

@)!;TGU6l..I6!!16IT Ii}-U ~rfIWIT 6T 61iTU ~ ~ U IT6151 ~ 6!!1 )D 61Slrfl6lS)61iT

6lS)6!!161T6l..IITffi 6) !buCB.$I)D~. @~ <D\!1iIT61itrr6!!1L ffi!;Tffi!;TULj, ffi!;Tffi!;Tu<D\UIT6I51

e!P8:Bi-!t @6irnTJDGU, LD!bIDJw ffiIT!bIDJu UIT6!!1!1iuS1GU !1i6!!1L ~.$IW6l..I!b~ )DITCB

~!1iIT61iTIDJw,

~L6I51GU @)!J51UtSlLL ~!J)JuLj u@)@uS1GU, ~)!jITW )!j8:Bi-U <D\UITQ96Tr

@Bi- .,!;).j<!£>@)!1i6!!16\)6) !buCB!t@, <D\6l..I6Tr6!!16IT.,!;).j@6lS)61iT 6T@IT8:<D\8'W6!!16\)!t

§JT6!fuTCBffi1JD~'LD!bIDJWffili}-6OTLDIT6OTeLCB u6!fuTLjL61iT ~UIT6I51 ~6!!1)D6!!1W

~6!fuTLITffi@)ffi1)D~. @~, oOo6!!1utSlrfl61iT, @JDfB!1i .,!;).j@ffiffi6Tr LD!bIDJW

U ITffi LerflWIT If,ffi61f161iT ffi 6\)6!!1 6l..IWITGU ~ Q96l..1ITffi1JD~' @fB!1i ~6!!1 )DWIT6OT~

ffi Ii}-6OT LD IT 6OT @ IDJffi ffi LD IT ffi eLIi}- @Q9ffi@)w, ~ LD@.1.JW,@6lJGtj6!!1)D6!!1W

tSI rflffiffi~6l..IIT, 6TCBffiffi~6l..IIT <'!:pw61iT)DITGU @!;T!t!1iffiffi~Gtj 6)!buCBw.
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(4) :1LL6\> LD61itrrL6\)W <'!:p(!g6lJ~LD 8'1T ir):!;~ 6JS'I6II)61T6l.J :

~UIT ~LDIT6OT ~)!jITW )!j8:Bi-U <D\UITQ96Tr @!;T!t!1i ~LL!t6!!1!1i .,!;).j6!!1LfB~,

ffiCB6!!1LDWIT6OT~!b)DGU @~uLj, ~!1iITGU <D\6l..I61f1!J51u~UIT !1iGU, .,!;).j@ffiLDIT6OT

)!jITIi}-!t~li}-uLj, .,!;).j6!!1!;TLDwffiffiW,LD!bIDJW ~ LDwffiffi !§6!!16\) ~.$IW6!!16l..1

6)!buLCB ~)!jITW !§6!!16\)6!!1LD ~LD@.1.JW .,!;).j@ffiLDITffiffi6\)ITW. @~ ~UIT61iTIDJ

6lS)6!!161TGtjffi6Tr .,!;).j!J51@)!J51~!1iIT61iT)D ~!;TwtSI!t~ e(!5 6lJIT!;T!t@GU @)DuLj

~)!jrflL6\)ITW. mm !J51c58'UULL ~)!jITW )!j8:Bi-U <D\UIT(!56Tr, ffiIT6\)W !1iITJ:j?fB!1i

~8'!1i!t6!!1!1i ~!J51c58'UULL @L!t@GU @Q9fB~ §JT!;TLDIT6OT

~IDJULjUU@)@ffi61f1GU 6)!buCB!t~w. u51ffi .,!;).j@ffiLDITffiUIT@ffiffiUuCB6l..I~ @!1iww

LD!bIDJW LD6!fuT6!!1L )!j!;TWLjffi6Tr ~@)W; @8:~ffiffiGUffi6Tr ~)!jITW ~!1iIT61iT!J51w

<.!:P!1iGU 12 6l..IIT!;Trf.Jffi61f1GU6)!buCBw.

(5) ~!1iIT6!!16\)c!F 8'ITir):!;!1i li}-u~rflWIT :

@~ 6TU~UIT~~LD <.!:pfB6!!1!1iwffiITW!t~L61iT ~6!!16irnTWIT6OT <D\!1iIT!b)DITffi,

~ ~ IT61iT IDJW . <.!:P!1iGU !§ 6!!16\) ~ !1iITGU 8' ITITfB!1i. Ii}-~~rfl W IT <D\!1i ITL L ITGU

<D\UITIDJffiffiIT!1i <D\ffiITULj6ITW~u ITGU ~!;TwtSI !t~ <D\urfl!1iIT.$I ~6!!1 JDll..jL61iT
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8in.l1}-W l':PL6l\)L 6JJl1}-6JJ ~6l\)61TuS1Ll~ULL Lj6IDIT £r'r ~(g~ffiffi~(g~IT(B 8in.l1}-w

8TQ5L LlJU L L 61S16rfhDLjffi6l\)61Tffi Glffi IT6IDITL~IT ffiffi ffiIT6151ITUU(BW. (g~ IT6u

GI~ ITJDIDJffiffiGiT (gJ!jITLiJ ffi(86l\)LD ,!:@6l\)6\)ffi6rA6u U6\) (g6JJIDJUIT(8ffiGiT

GI ffiIT6IDIT(8GiT 61T~. ~ 61ITIT6u (g J!j ITLiJ J!j 808T~~ m6l\) LDW IT6u 6) JDU (8 W

ffi(B6l\)LDWIT61ITtf1ffiffi6uffiGiT 6JJ!j?ffiffiLDITffi ffiIT6151ITUULIT~6l\)6JJ ~@)W.

tq.u~rflWIT6l\)6l.I urflcgB'IT ~6l\)61IT Ii:. 8in.Li>~W B">61furLJJ5!~W : ~LiJ6ljU

GUITQ5LB">61"r !9J61fur~u5Irr 6l.I61TrrULj LD,IDIDJtb ffi61furLJJ5!~W

6lf ffiffiW 11LGiT61TGI~IT 6IDIT6l\)L LDJDIDJW ~ffi@) GI~IT6IDIT6l\)L U@)~uS16u

11LQ56JJIT61IT 11L6l\)JDffi6rA6u @Q5.lli~ ~6l\)L~~ 6T(B~~ (ga:ffirf1ffiffiUULL

U e 8T @)8o tf1ffiGiT ~LiJ6ljuGlUIT Q561TIT ffi U wm U (B~~ U U(B.%lJD~.

~ffi@)uu @)~ uS16u ~6l\)L~ ~ 6T (8 ffiffiUULL6l\)6JJffiGiT GI~IT JDIDJffiffi6l\)61T

8TLDffi@)W (gJ!jITWJDJD ffiL~~ffi61TIT 6Tm IDJ (ga:IT~ffiffiUU(B.%lJD~. ffiITWr5.Jffi6rA6u

11LGiT61TGlUITQ5LffiGiT ~6l\)L~(g~IT ~6u6\)~ 11L!]51etf)(gWIT 6T(BffiffiUU(B.%lJD~.

6T(Bffi@)w(gUIT ~ a:IT~IT!J6151IT (g~IT6u 6JJIT!9 !9J6IDITWJuS1rf16l\)w~ ~61S1r'r~~

ffi6JJ61ITLD ITffi 6T (8 ffiffiuU(B.%lJD~. ~LiJ6lju Glu ITQ561TIT61IT~ 11LL 61ITl1}-WITffi

U rf1(ga: IT~ 6l\) 61IT 8in.L W Glffi IT 6IDIT (8 W 6JJ,IT;~ a: rfl W IT61IT 6JJ 61T r'r~ 61T ~~6u

Gla:@1J~~UUL(8 (inoculated) 6T(B~~8o Gla:6u6\)UU(B.%lJD~.

(Smears) ~L6JJ6uffiGiT, (ga:ffirfl~~ GlUITQ5Lffi6l\)61Tffi GlffiIT6IDIT(8

Gla:LiJWUUL(8, ~(B~~ £a:r'r ~6u6\)~ (g6\)IToOou61Tr'r6fuGlLD~~6\51m £6\)

'!:@JDa:ITWW, 6)JDJDUUL(B GlLDLL @)(g!JIT(gLDLl1}-ffi@)IDJLD6tmflffi~ffiffiITffi6ljW

LDJDIDJW ffiITr'r6i!f1oOoUITr'rw11LQ56JJ ~6l\)LDuLjffiffiITffi .%l!JITw. a:ITW (gLDJD!]51lljW

UITr'r6l\)6JJuS1LUU(B.%lJD~.

ffiIT. l1}-u~rf1(gW6ljffiffiIT61IT ~LiJ6ljUGlUITQ5LffiGiT @!J~~ ~ffiITr'r ~Ll1}-6u

tf1IDJ (gffiIT(BffiGiT (Streak) @Luu(B.%lmJD61IT. ~(g~IT(B ~ITLiJ(g6\)6fu

6JJ61Tr'r~61Tw,tf16ful1}-m-GlL@1J6l\)!JL ~ffiITr'r ~6u6\)~ LDITIDJULL l1}-m6fu(gL6u

6JJ61Tr'r ~ 61TW (gUITm JD GlL@1J6l\)!JL GIffiIT6IDITL6JJ61Tr'r~ 61Tr5.Jffi6rA 6u tf1IDJ

(gffiIT(BffiGiT @Luu(B.%lJD~. @6l\)6JJ (g~r'r6lj Gla:LiJw6ljw LDITIDJu(B~~u

UITr'rffiffi6ljW 11L~6lj.%lJD~. GlL@1J6l\)!JL ~(gJ!jffiLDIT 61IT ~ffi @) GI~IT 6IDIT6l\)L

6JJIT!9 a:IT~IT!J6151IT11LuS1rflffiGiT6JJ61Tr'r6JJ6l\)~ ~(Bffi.%lJD~. LDJDIDJWChIT. llJ-uJrfI(g1lJ

GlL@1J6l\)!JL 11LU6l\)U ffiQ5ULj ,!:@JDGlL@1Jrf1WLDITffiffi@)6l\)JDffi@)w ~a:IT~IT!J6151IT

~JDm 11LGiT61T~. (gLD@1JW, ffiQ5ULj ,!:@JDGlL@1Jrf1WW Bin.LL~6l\)~lljW ffiQ5ULj

,!:@JDLDITffi ~ffi.%l61S1(Bw.

eQ5 (g6\)IToOoU61Tr'r i12§lI£r'r a:rf16lj 6JJ61Tr'r~61T~~6u Gla:@1J~~ (inocu-

late) (g6JJ6IDIT(Bw. 6)Gl61IT 6i!f16u, ChIT. llJ-uJrfI(g1lJ u51ffi (g6JJffiLDITffi GlffiIT<.!£>ULj

~~ffil!:PGiT61T @,IT;~ 6JJ61Tr'r~61T~~6u 6JJ61TQ5W. @~6u 6JJ61Tr'r,IT;~Bin.LLr5.Jffi6l\)61T

.%l!JITW a: ITWu51L (8 ffi IT6151IT6\) ITW LDJD IDJ W Bin.LL r5.Jffi 61TITffi (g 6\) IT000 U61Tr'r

6JJ61Tr'r~61T ~~6u 6JJ61Tr'r,IT;~ Bin.L ufu ffi6rA6u, GlLDLLIT@)cg !JITLDITLl1}-ffi

@)Q5LD6tmflffiGiT GI~6rA6JJIT ffi~ GI~rfllljw. ~6i!f1WITffiU L5lrf1~~ 6JJ61Tr'r~~ L5lJD@),

ffiIT. l1}-u~rfl(gW6l\)6JJ ffi6IDITL!]516JJ~ ffil1}-61ITLDIT61IT~~6u6\). ffiIT. l1}-u~rfl(gW6l\)6JJ,

L5l JD ffiITrf16i!f1UIT ffilc!! rf1WIT LD JD IDJw ffiITrf16i!f1UITr'rw 11LuS1rflffi6rALW @ Q5,IT;~

(g 6JJ IDJu(B ~~ffi ffi ITL L ffi Bin.l1}-W l!:P ffi.%l WLDIT61IT (g a: IT~ 6l\) 61IT ffi 61T IT6JJ 61IT:

(g ffiL L (g 6\) 6fu, \H,rf1(gw 6fu, 6l\)U!J ITtf1m -~u51cg L 6fu ~.%lw 61IT ~ WITrf1~~ 6u,

6l\)J!jL (g!JL @)6l\)JDuLj, @)~ffi(gffiIT 6fu, 8Tffi(g!JIT6fu, LDITcg61ITIT6fu, 6l\)a:(g6\)IT6fu,

LDJDIDJW LDIT6u(gLIT6fu GlJ!jIT~~~6u, LDJDIDJW 6fuLITr'r8o, .%l6rAa:!JIT6u

11Lu(gWIT.%lffiffiuU(B~6u ~@)w.

!!>8:8"ri>~6iIT 6l\)LD 6U)6IJ)6IT ~6IJ)6U cgB'IT~i>~u urrrri>~w :

J!j8o8T~~m6IDLD 11LQ56JJIT~6u 6TmU6l\)~ .%l6i!f1WIT um!]51 @)!]51uL5lLL

cgJ!jITWIT6u @JDffi@)w 61S1~~6ID~ (ga:IT~uu~m ~6\)wl':Pl1}-6lj Gla:LiJW6\)ITW,

@~6u (gJ!jITLiJ J!j8o8Tu GlUITQ5GiT GlffiIT6IDITL tf1JD!J5161ITW(Strain) .%l6i!f1WIT

um!J51ffi~ffi@)GiT i12§lItf1~6\)W Gla:@1J~~uu(8w (gUIT~, 61S16\)r5.J@)ffiGiT24

l':P~6u 48 LD6tmfI (gJ!j!J~~6u GlffiIT6u6\)Uu(B.%lm JD61IT. LDJDGIJDITQ5 ~!JLDIT61IT

11LL@1Jffi@) Gl6JJ6rA(gw Gla:LiJwuu(8w cga:IT~6l\)61IT , 6T6\)ffi6fu6ffi1m (gJ!jITLiJ

~(BuLj ~JDJD6u ul1}-6lju GlUITQ5GiT 6T6l\)LUU6IDITLj LD~uLf(B ~@)w.

(6) :LLW l!:P~~tb u!J6l.IrrLDW,@>JJ5!UU}LLu@>~u5Iw 6J",IDu(Btb
G~rr,ID IDJli:.B">61"r:

ChIT. llJ-uJrfI(g1lJ @)!J51UL5lLL U@)~uS16u LDL(BW GlU6IDITUITJD ffiQ56JJITLiJ

~!j?JDtf1 ffi6IDIT @6l\)LD Gl6JJ6IDITUL6\) ~!j?JDtf1, LDJDIDJW l!:P~6u,!:@6ID6\) ~6u6\)~

@!J6IDITLITW ,!:@6ID6\). Gla:61S1 ~!j?JDtf1 J!j6\51,IT;~ ~6IDLGlilJIT6\51 (otitis media),

11L6IDITLITffi@)w.

ChIT. llJ-uJrfI(g1lJ 11L6IDITLrrffi@)w (gJ!jITLiJ @)!J51 @6u6\)IT~ (Asymptom-

atic) ~ffi@), GI~IT6IDIT6IDL GI~ITJDIDJ, LDQ5~~6JJ cgJ!jIT6IDW 61S1L ~~ffi

~61T61S16u ffiIT6151ITUU(B.%lJD~. (gJ!jITwJDJD ffiL~~ ,!:@615)6\) a:!JITa:rflWITffi 10

J!jITLffiGiT £6IDIT(B @Q5ffi@)w, J!jITGiTULL (gJ!jITwJDJD ffiL~~ ,!:@6l\)6\), 11LuS1rf16IDW

6 ~6u6\)~ (gLDJDULL LDrr~r5.Jffi~ffi@)w (gLD6u ~m6i!f1L~~6u @Q5,IT;~

.Gl6JJ6rA8o Gla:@1J~~ffi GlffiIT6IDITl1}-Q5ffi@)w.!9J6IDITWJuS1r'r ffi GlffiIT6u6\51 tf1.%l8o6l\)a:

(gJ!jITwJDJD ffiL~~, 11LuS1rf16IDWGl6JJ6rAffi GlffiITL(86JJ6l\)~ l':Pl1}-6ljffi@) GlffiIT6IDIT(8

6JJQ56JJ~JD@) J!jm@) 11L~6lj.%lJD~.

a:WU ffiIT6\) 6JJ61Tr'r8otf1uS16u l1}-u~rf1WIT6l\)6JJ ffi6IDITL!J51W J!j8o8T~~m6l\)LD

~mffi6l\)61T ffi6IDIT(B L5ll1}-ffiffiUIT6\51G1LD(g!J6fu a:r5.J.%l6\51LDIDJ61S16ID61IT6IDW(PCR)
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uw6iITuCBi1s~ffil!DrrITffi6IT.@$~ PCR (ga:rr~6!5:>61IT6T6iITU~ !Jj8:Bri1s~6iIT6!5:>LD

~mJ6iIT 0.9 kb ~61furLtb ~@ffiLDrrffiffiuuCBffil!D~'

I!}-u~rflwrr ~<Bu4 t!P6If)!DB>sYr: 6J"!DQffi61IT(g6UurrITi1s~ul!}-, I!}-u~rflwrr

6T6iITU~ LDmJ~mJLtb ffirr615m"uuCBtb. (g!Jj!Jl!}-wrrffi 8(!56UrflLtb @(!5$~

LD!D!D6UITffi@)u!J6Uffiffin.l!}-w Q~rr!Dg)J ~@)tb. Q!Jj(!5r:SJffilw LD!Dg)Jtb

Q~rrLIT 8:l¥lwrr61ITQ~rrLITt..5161ITrr6b,(g!Jjrrw !LuS1rf16!5:>wBrLD$~ Qffirr61furCBw6IT

LDmJ~rflLtb @(!5$~ u!J6l.j~6b 6T6Yf1~rrffi !Jj6!5:>LQug)Jffil!D~' @$(g!Jjrrw

!LuS1rf16!5:>w (g!Jjrrw ~rrffi@)~~ffi@) ~LULL LDmJ~6iIT (g~!J51 6U(!5tb (gurr~

BrLD$~ Qa: 6b ffil!Drr6iIT. ~6U6iIT (g~ !J516U(!5tb ffiL i1s@wrrffi @(!5ffiffil!Drr6iIT.

l!}-u~rflwrr6!5:>6U 6J"!DuCBi1s~tb urr ffil.!!!rflwrr ffirrITmJ.urr ffil.!!!rflwtb l!}-u~rfI(gw 6Urr6b

ffilrfl6!5:>wuS161ITrr6b ~!D!D6b u51@)!Bi!>(g!Jjrrw !Jj8:Br !L61furLIT ffiffiUULCB, lSj-u~rflwrr

(g!Jjrrw 6J"!DuCBffil!D~' @!Ji1si!>i1s@6b !LW6IT (g!Jjrrw!Jj8:Br 6T@IT Qurr(!5w

@)!J51Ut..51LL!Jj8:Br till)6!5:>6IT6!5:>6Ui1si!>CBuu(g~ lSj-u~rflwrr (g!JjrruS16iIT~CBuurr!D!D6b

~@)tb.

1,2 ~~rr!J ~~6i> @(!9.!!i~ 6T6Yf1~6i> urr ~UU6n">LW& Bin.UJ-w

~r.D~61IT(!9&@) (g!Jjrrw u!J6lj~6n">6\) ~(B~~6i> :

~~rr!Jtb 6T6iITU~ (1) Q~rr!Dg)J6!5:>LWi!>mJ!JjUIT (2) (g!JjrruS16\51(!5$~

J)61furCB ffil(!5u516!5:>wBrLD$~ Qffirr61furCB@(!5UU6UIT. Q~rr!D!J516!5:>61IT~till)ITffiffi

~i!> rr!J Q ~ rr!Dg)J 6!5:>L W !Jj U (!5 L 6iIT Q i!>rrL ITY 6!5:>6UU U 6!5:>i!> i!>till) ITi1s~

(g!JjrruS1mJ6iITg)J urr ~ffirr i1s~ffi QffirrW6IT6\.mtb.

sensitivity) !Lw6IT~rr 6T6iITg)J (g~rr6b ~6b6\)~ till)6Yf1 Q6U61furUL6\)tb

(ga:rri!>6!5:>61ITe!fJ6\)tb (ga:rr@i1s~ Q~rfI$~ QffirrW6IT (g6U61furCBtb. (gLD~tb

«(g!JjlTwrr6Yf1ffi6Yf16b)(g!Jjrrw !Jj8:Br Q~rrLIT$~ !L(!56Urr6U6!5:>~i1s~CBuu~!D@)

(g!JjrrwlT6Yf1ffi~ffi@)(g!Jjrrw ~CBffi@)tb LD(!5$~ffi6ITrr61ITQu6iIT l¥l6\516iIT~6b6\)~
6Trfli1s(g!Jrr6!5:>LDl¥l6iITQffirrCBffiffi (g6U61furCBtb.

(g!Jjrrw~(Bu~ (p6n">!!> ~6Yf1&@)r.D (gurr ~ ffi6U6IIf1&ffiUUL (g6ll6fuUJ-w

@)!!51U~ffi6Yr:

~~rr!Jtb

! 1

ffirr. lSj-u~rfI(gw QU!D!J51(!9i1s~6b

! 2

Q~rr 61fur 6!5:>LuS16b !f>16!5:>6\)!JjITL(B ~6b

! 3

Qi!>rr61fur6!5:>LuS16b u6bffil QU(!5@)~6b (!L6!5:>!D

!
(g!Jjrrw !Jj8:Br ~wrrrfli1s~6b

!4

!L@6Urri!>6b)

U6b(g6Ug)J Qa:6bffi6Yf16b (g!Jjrrw !Jj8:l¥l6iIT ffilrfl6n">w

!
3. 6T6Yf1~6i> urr~uu6n">Lwffi Bin.UJ-w~r.D~6IfT(!9ffi@) (g!!>rrw LWlrfI

!B16n">6\)!JjrrL(B~6n">6\) ~CB~~6i>

@ tb~ 61ITIT, Q i!>rr!Dg)J6!5:>Lw !Jj UIT ~ 6b 6\)~ (g!Jj rruS1mJ6iIT g)J (g~ !J51

Qi!>rr!D6!5:>!DBrLD$~ QffilT61furCB '@(!5UU6U(!5L6iIT Qi!>rrLIT~ Qffirr61furL~

Q~rfI$i!> t..51!D@), LD(!5$~ Qffirr(B i1s~, @/nffiffi6Yf16b (g!Jjrrwffi ffil(!5u51ffiW

!f>16!5:>6\)!JjrrLCB~6!5:>6\) ~CB ffiffi (g6U61furCBtb.

4. @)!J51u5'16\)&@) <OIa:6i>ffi6Yf16i> ~rr &£1 6U)6n">6IfT~rflll.jr.D (g!!>rrw!Jj6-6n">8'

~6U)ir ~~6i>

(g!Jj rrw ffi ffil(!5 u51 @ Brffiffi 6Yf16b !f>16!5:>6\)!Jj ITL ISj-w ~ tb (g!Jj rr w !Jj 8: Br

!L (!5 6Urr @)~ 6!5:>6\) 6T@ITUrrIT i1s~ 6T@IT(g!Jjrrw!Jj8:Br l¥l ffil8: 6!5:>a: e!fJ 6\) tb

(g!Jjrrw!Jj8:a:rr6b till)615)6ITlJ.jtb (ga:i!>i1s6!5:>i!>i1s~CBffiffi (g6U61furCBtb. 6T@IT(g!Jjrrw

!Jj8:Br till)6\Jr:SJ@)ffi6Yf1Ltb @(!5$~ i!>wrrrflffiffiuuCBffil!D~' (@)@6!5:>!JffiW,

(YJW6bffi6IT, ~CBffiW) 20,000 ~6b6\J~ 1 6\JLa:tb ~mJLCBffiW Qffirr61furL

~6IT 615)6U ~6!5:>a:uS1@Jw ~6b6\J~ @!J i1s~ i1s@6b :1!ml¥le!fJ6\Jtb Qa:~i1si!>

(g6U61furCBtb. till)6\Jr:SJffil6iIT Y!J~i1s@!D@) ~@ffiLDrr61IT ffin.IT !L615m"IT6l.j (Hyper-

145

@)!J51uS16\Jffi@) !L g)JUYffiW

~Lrfl61IT 6bffi W

I
@(!5~wtb

J
t..51!D

@Br (ga:i!>LD6!5:>Li!>6b

!
(g!Jjrrwffi@)!J51uS1w6b

!
(g!JjrruS1mJ6iITg)J J)~i!>6b

!
BrLD$~ !f>16!5:>6\JuS16b!f>16!5:>6\J!JjrrLCBi!>6b

. ! 5

6T6Yf1@6b urr@uu6!5:>Lwffiffin.lSj-w :1!mLCBuS1ITffi@)' u!J6l.j~6b
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5. a !!>rniJ :1LwhflU:. 6tP6YT BTW8:,@)tD .ffil6tP6\>uSlsU .ffil6tP6\>!!>ITLL6tP6\>

!b(f]~!bsU

~J]5ITWIT6Yflffi@!)&@) ~J]5lTtU!t~<BULj LD(5D5§.!ffi6IT (O)ffiIT61fuT<BcFJ&1I:f6tP8'

~6Yfl&ffiuu<BLb~UIT §.!, ~6lJrT ffi6IT ~J]5ITtU :1LuJlrf)ffi6tP6rT Bi-LD&@)Lb ,ffi16tP6\)&@)

~6rTITffi LDITLLITrTffi6IT.

6. a!!>lTw~ !b(f]uLj :wr~ aUIT(f]6lJ!blTsUa!!>lTtU~!b6tPLU:.ITULj8:,@)LULL
!!>UIT U:.6YT1T!bsU

cFJ@ @)tQD56tP~ffi6IT D PT (y>6\)LDITffi ~J]5ITtU!t ~6tPL ffiITULj&@)LUL

~6lJ61fuT<BLb. @~6iIT ffiIT[T6151ITLDITffi ~UIT ~LDIT6!!T (gJJjlfuJ 6T@rT J]51:fBi- :wrtBrf)6\.J

:1L (56lJIT @)Lb. ~J]5 ITtUJ]51:fBi-, UITrT LD6\516!!T IT6\.J (0)/'1' w6\51tQ& ffil:f (0)8' tUWUU L <B

LIT&6ruITtU<B ~&1 !D§,!. Lif B>6TUlfuJLlffiDT ~ ~~1.Ij}6Dfh1JLD 6m.@!)L.IJIfB>6m6TU@(gLD6\)

(g8'irB>c$uu@.$1!D~.@6'iJ6lJIf.!!)l,¥-u~If1UJIfLif B>6TUlfuJ@,G;ILL.L6DT6IULif B>6TUmu@

LDJD.!!)ILDQuir@o!fI6IU (gJJjlfuJ~ ~@ULJ LD@!ii~ tYl6DT.!!)ILD(gB'irB>c$UUL.@DPT

~UJlflf1B>c$uu@.$1!D~..

a!!>lTtU~ !b<BULj8:,U:.IT6!!T !b6tPLU:.ITULj ~LL6lJ6tP6tI1IT

@)tQ,!!)6tP!bu:'@!!j8:,U:.IT 6!!T ~LL6lJ6tP6tI1IT
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a!!>ITW 6T~ITULj .ffil6tP6\>6tPW a8'-IT~~!bsU :

8(5 ~& ~8'IT ~6(j)6!!T (y>6\)Lb ~emf1J]5urf)6iIT ~J]5ITtU ~<BUUIT!b!D6\.J

,ffi16tP6\)6tPW ~ D51D5§'! (O)ffiIT6IT6rT (!f>t.q.-lLjLb.~~6(j)6lJ(O)wemf16\.J ~6tP6151IT :1LD5~

(Booster) ~6rT61.j 8in.W (dose) LIT&6ruITtU<B (O)ffiIT<BffiffiUUL6\)ITLb.

ffi<.!:5~~6U <D1a;rr6irGYT~6)J6nirTLq.W~!!51uLJa;6IT

1
L!j.u~rf}WIT 6T6iITJ!) <DI~IT!DWw6trl'1~6trl'1ub ffilT61rnTUu(86!J€91~Lb. @€91 <i:JI>[TL!j.WITffi

e@6!Jrf}LLb @(!5!5€91 w!D!!)6!JITB;~ U[T6!JB;8"nl!j-W(9J- LDla; <DIJI>@B;o!I;LDIT6OT,<DI~ITLIT6i))U

~u51rf}6i))w ffiW)t€91 <DIffiIT6IfurL!j.@uU6!J@L6iIT <DIffiIT6Ifur(8 @@)t~IT6\.J U!T61.j~6U LDlffi

6T6Yfl~ITffiJ 61Sl(8ffiJJ!)€91. <i:JI>ITu516trl'16iITW w6Ifur(8, <i:JI>lTwB;ffiJ@LDl6i))w ffiW)t€91

<DIffirr6lfur(8 @@UU6!JIT @)t~ ~JI>IT6i))W u!Tuu6UITLb.

ffiITrf}6trl'1 UITB;lJ!>rf}wLb L!j.u~rf}<i:w61Sl6iIT ~!DJ!)6\.J LDlB;a; <i:JI>ITWJI>80ffi ffiJrf}6i))WWIT6\.J

L!j.u~rf}WIT 6J"!Du(8ffiJJ!)€91.

~/

2.

3.
~!61uL51 LL JI>80ffi 61Sl6i))6YT6i))6!J~ ~(8uU6i))~80 B'ITrT)t€91 L!j.u~rf}WIT <i:JI>ITW

~(8UUIT!DJ!)6\.J .§j.j6i))wI!jLb.

@'W)t6i))~ffi6ir D PT (y>6ULD <i:JI>ITw~(8ULJ <DIB'w€91 @@B;ffi <i:6!J6Ifur(8Lb. .§j.ju<i:UIT€91

~IT6iIT <i:UIT~WIT6OT 6T~IT <i:JI>ITWJI>80ffi =iI>rf}6\.J ~@6!JITffiJ @@B;~Lb.

4.
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W@6!J

urfKi:B'IT 6i))6OT 6!JW€91 (WIT rfuffi6Yfl6\.J) <i:JI>ITW(8ULJ 6i))LffiITULJ
<DIB'WB;

<DIB'6\.J6\.J

1 0 BCG

2 2 WIT l1iJffi6ir
DPT (1) 6!JITW6!J1Pl

@6YTLbL516ir6i))6YT 6!JIT Lb

3. 4 WITl1iJffi6ir
DPT (2) 6!JITW6!JW1

@6YTLbL516ir6i))6YT 6!JIT Lb

4 6 WIT l1iJffi6ir DPT (3) 6!JITW6!J1Pl

@6YTLbL516ir6i))6YT 6!JIT Lb

5. 9 WIT l1iJffi6ir
MMR 6!JITW6!J1Pl

@6YTLbL516ir6i))6YT 6!JIT Lb

6. 18 WIT l1iJffi6ir
DPT (4) 6!JITW6!J1Pl

@6YTLbL516ir6i))6YT 6!JIT Lb

7.
u6irorfl <DIB'6\.JLb<i:uIT €91 <DIU:'L6OT6iu UITB;6i))6T\J(8



~~~UJITUJW 8.6

6-ITEfu(gLDITGhmTEfuGUIT

(g~rr6\516\J LDrrIDJw ~6iIT615)LDll..j615)LWtflIDJ ffiLl!j-ffisiT, LD61fur61mT!J6\J 6tl"ffiffiW,

<D'I61JsiT615)6TT ~WJ (!!)615)!D~ 6\J (!p ~ 6\51w ~615) LW rr6TTrfuffi615)6TT i1L.61fur(8
u61furWJw, (!!)L6\516\J @!J {b~ffi ffitfl6lj, ~615)6TTffisiT i1L.61furLrr~6\J ~~W615)61J

@~ 6\J ffirr61mTUU (8w (!pffi ~W (g ffirr6TTrr IDJffi 6TTrr(!!)w. (!p ffiffilWLDrrffi @~

8'rr .615)LoOoU1uS16m"rr6\J i1L.61furLrrffiffiUU(8W. ~6m"rr 6\J 8'rr. urr!Jrr615)LoOoU16),

151. LD!bIDJW tfI ~~W615)61Jll..jw @!is~ ffirrW5-8'615)6\) i1L.61furLrrffi(!!)w.~~

urr!Jrr 615)LoOourruS1L ffirrW5-8'6\J 6T6iITIDJ ~615)1:9ffiffiuU(8W.

u!J~w 6U1~w :

@ffi~Q5u51ffisiT 61Jrrw61JJ::Q\(gw,~BT{b~LDrr 6m" i1L.61mT6lj, &IT, ~6\J6\)~

u rr6\J ~ 6\)W U!J6ljW. LDrmf1~ ITffisiT 8' rr.615)L 000 U1 uS16iIT @w!b615)ffiWrr6m"

ffiL{b~ffisiT ~61JIT. 8'rr ~rr!J61mT LDrmf1~ITffi6rf1Lu51Q5!is~w, (g!I>rrw ffiL{b~W

.ffi1615) 6\) uS1 ~ siT 6TT LDrmf1 ~ ITffi6rA L u51Q5!is ~ W, (g!I>rrw ffiffirr 6m" ~ 615)L W rr6TT

u516\J6\) rr~ 61JITffi6rAL u51Q5!is~ W @615)61J U!J 6lj ffil6iIT!D6m". @ ffi~ Q5u51ffisiT

i1L.615)!Dw615)61J{b~rr~w, i1L.6\)IT!is~rr~w i1L.uS1Q5L6iIT @Q5ffi(!!)w. urmf1ffiffiLI!j-,

~ BT, i1L.61mT6lj, LD!bIDJw ffiJ::Q\6lj~6\)W u!J6ljw. BTffirr~rr!J (!!)615)!D61Jrr6m"

@Lrfuffi6rA(g6\)(gW @615)61J ~~ffiW ffirr61mTUu(8 ffil6iIT!D6m".(gffirr615)Lffirr6\)rfuffi6rA6\J

ffi rr w 5- 8' 6\J ~ ~ ffi Lb ffi rr 61mT U U (8 Lb. !I>6\J 6\) (!!) I!j-&IT 61J1:9 rfu ffi U U (8 Lb

@Lrfuffi6rA~Lb 8'rflwrr 6m" ffiJ::Q\6lj &ffiffiUU(8Lb @Lrfuffi6rA~Lb 615)Lurrw(8

(!!)615)!D61Jrr ffi ffirr61mTuuCBLb.

8'rr 6\J(gLDrr<D'l6m"6\J6\)rr 6T6iIT1!j-(g!Jrr(guffil!!!rfI(gwtfI (!!)(8Lbu{b615)~5- 8'rrIT!is~~.

8'rr6\J(gLDrr<D'l6m"6\J6\)rr 61516\J 2000ffi(!!)Lb (gLD!bULL ~6iIT1!j- <D'I§;Irmf1ffi61J615)ffiffisiT

i1L. siT 6TT 6m" . ~ 615) 61J ffi siT ~ rmf1 tfI !b !]516m" rfu ffi 6TTrr ffi (!p 6iIT 6m" IT 61J 615)ffi U

UCB{b~UULI!j-Q5!is~rr~Lb ~!b(gurr~ 8'rr.6T6iITLrflffirr 6T6iIT!D e(g!J tfI!b!]516m"{b~6iIT

£ )j} 615)61Jffi ffi U U L CB siT 61T6m". (g LD~ Lb ~ 61J !b !]516\J U 6\) ~ 615)61mT

tfI!b !]516m"rSJffi~ Lb ffi61furL !]51WU UL (8 siT 6TT6m". . urr ~L I!j-ffi 615)6TT U rr~ ffi(!!) Lb.

61J615)ffiffisiT ~615)61mT tfI!b !]516m"W 6T6iITLrflffirr61516\J ffirr61mTuu(8Lb. 8'rflwrr 6m"

6I51rf161JrrffiffiW i1L.~rr!J61mTLDrrffi 8'rr .6T6iITLrflffirr ~615)61mT tfI!b!]516m"W 6T6iITLrflffirr

~(g!Jrr615)LU 615)Loo015l ~(!!)w. ~6m"rr6\J @~ 8'rr.~(g!Jrr615)LoooU1 ~6\J6\)~

6T6iu.615)LoooU1 6T6m" BTQ5ffiffiUULCBsiT6TT~. .ffi1615)!Dw @6m"rfuffisiT, (!!)!]51UU1LL

~LbLj6m" 615)!J5- (g8'IT!is~615)61J( LDrmf1~rmf16\J<D'I~rr!bIDJ 6) !buCB{b~Lb ~Q5u51ffisiT

61516\)rfu (!!) ffi ~ ffi (!!)W , 61516\)rfu ~ 6\51Q5 !is ~ LD61rll~ @J ffi ~ W (g !I>rr 615)W

6)!buCB{b~61J~ @6\J615)6\).

( ~~rr!Jw )

(ffiL~~~)~ ;(615)ffiffi~6lj~6\J)-7 <D'I~rrLITLj

~ (i1L.61mT6lj,&j

r\ . ~
\oluIDJu61Jrr

(BTffi rr ~ rr!J (!p 615) !D)

ffi61furL!]51~6\J

(!!)61mTuuCB{b~~6\J

ffiITU1{b~ 6\J

6U16YTB;8>W :

8' rr6\J(g LDrrQ6m" 6\J6\) rr ~!J rrLb Q!I> ffiI!j-6i.J, !I>ffiQ5 Lb ~ 6iIT615)LDll..jsiT 6TT

6iu (g u rr IT i1L.Q5 61Jrr ffi ffi rr ~ ffi L Lrr W ffi rr !b !]516\J 6\) rr BT61Jrr tflffi siT. 8'rr ~ rr!J 61mT

61J6TTIT~6TTrfuffi6rA6\J 61J6TT!JffiBTn.l!j-w615)61J.~615)61J ~ffi(!!)CBLbu{b615)~5- 8'rrIT!is~

LD!b!D i1L.uS1rf16m"rfuffi6rA6\51Q5!is~ ~61J!b!]516iIT i1L.uS1IT (g 61J~W6\J U61furLjffisiT

LD!bIDJLb ~6iIT1!j- <D'I§;Irmf1ffi ~615)LDULj ~6\)Lb LDrrIDJuCB~6iIT!D6m". ~61J!b!]516iIT

8'rr~rr!J61mT 61J6TTrflLLb 6I516\)rfu(!!)ffi6rA6iIT (!!)L6\JU(!!)~Wrr (!!)Lb.

a:rrsU(gLDrrG'l6m"sU6\)rr6lJrrsU 6) !DuCBw G'I~rr!DIDJ

~!!51@)!!51ffi6iT : (1) 6T6iITLrflffi ffirrW5-8'6\J (615)LurrwCB, urr!Jrr 615)LurrwCB

ffimU5-8'6\J (2) ffi(8615)LDWrr6m" @615)!JU615)U §l"!JLb (3) (guffil!!!rflu51wrr LD!bIDJLb

( 4) (!!)!]51uU1LL @LrSJffi6rA6\J Q~rr!b IDJ. (gLD~Lb ~~ ~!]51(!!)!]51 @6\J6\)rr ~
(!!)L6\J <D'I~rr!bIDJ LD!bIDJLb (g!I>rrw &rfu~wU16iIT (g!I>rrw ffiL{b~Lb .ffi1615)6\)615)W

i1L.61furLrr ffi(!!)w.

(BTffirr ~rr!J(!P615)!D)

BT{b~Lb

(!p6iIT<D'I6m"5-8'rflffi615)ffi

~CBuLj (!p615)!D
6tf>LooourruSlL 8>ITIU808'6\> :

8'rr6\)(gLDrrQ6m"6\J6\)rr 615)LoooU1uS16m"rr6\J i1L.61furLrr(!!)Lb @!is~ ffirrW5-8'6\J

ffi(8615)LDWrr 6m" i1L.L6\JLD61furL6\)Lb 8'rrIT!is~ ( systemic ) LDrmf1~rfl6\J LDLCBLb

i1L.61furLrr(!!)W (g!I>rrwrr (!!)Lb. @~ (g8'rrIT6lj, ffirrw5-8'6\J 61JuS1!bIDJ i1L.urr 615)~
ULW 8.6-1
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~)J.)ITIiI {;9J61IiITLDU <D\U{!5B;B> B>IT6\)1D (Incubation period)

~ffiffiIT6I>W 6IDLoOoUITu51L.ffiITW80S'61Sl6U 8 (!:P!b6U 15 )J.)ITL.ffi6IT 6lJ6ID!J

JEtq-ffi@)w. U6I> LDIT!b)Drilffi~L6iIT 40 !!JITL.ffipIT 6lJ6ID!J JEtq-ffi@)w 6T61IT

@)!!51UYffi6IT <D\!brflciI ffiffil6iIT)D61IT. u51ffiffi @)6ID)D!t!b ~ 6YT6l.J ffil@u51ffi6IT

~@!t!bIT6U ~!t!b ffiIT6I>W ~!blffi )J.)ITL.ffi6IT JEtq-ffi@)w.

~6ID6lJ LD6!fuT6O11T!J6U,ffi6U158!J6U, 6T@1JWY LD<56ID§/ ~ffilw ~Lrilffi6lfl6U

!brilffil W!b(!:p6IT6YT ~6iIT @)~u~6iIT ffiIT6I>~!bl!b@) ffiL.CBuL.tq-@ffi@)w. ~!t!b

~6IDL <D\6lJ6lflu516iIT ~ W!blu516U ffil@u51ffi6IT <D\u@ffil ~!J 6!fuTLITW .[516ID61>,

.[516ID 61>~ !b U IT ffi~ rfIu51W IT LD!DW w ~!t~!!J rr u516U LD!b )D ~ !!51@)!!51ffi 6IT

~!brr!b Wcilffi@)w. urr ffi~rflwlT ffiffi6IT 6lJu5I!b W u@)!blffi@)6IT L5l~!b !!Jrr6YTW

(y> 61> W 6lJ@w. u51 <D\ S' 6iIT L. rfI ffi 61Sl W U ~!!J rr <B ffi 6IT ~!J W U ~ !bl61Sl@!t ~

u rr!bl ffiffiU U L.tq-@ffi @)w. ~ 61ITrr 6U .[516iflITJE i'r !bl!J6IT !b ciI!J ~ W@)L6U

6TuL5l ~61SlW6U <D\S'6Uffi6lfl6U urr ffi~rflwlT ffirr6iflITUULIT~.

<Z!]:>fTlU!b<Z!bITJD!!)W : 8i-LDrri'r 10 S'!b6Jf'!bw ~!!JrrwIT6lflffi6lfl6U, ~!!Jrrw~

~!brr!b)Dw !bl~<D\!J6iITW 6) !DuL.CB, LD!b)D ~!!Jrrwffi6lfl6U ~!J ~!bw !!J80S'rr ffi

LDITW6lJ ~ ~ U IT6U LDrr W W. 6lJ y;?ffiffiLDrrffi @)!!51u L5lL (!:p tq-WIT~ ~ L 6U

!!J61>ffi@)6ID)DurrCBw, ~6IDLD!bl u516iIT6IDLDlLjw, 6T~ 6l.J~ LD <D\!b6lflcil6U6I>1T LD6U

U6l> !!JITL.ffi~ffi@)ffi ffirr6iflITUUCBw. ~~!b6iIT 615?LDu5I61ITrr~6I>~w, ~!t ~!!JITW

ffirr6iflITuuCBw ~Lrilffi6lfl6U, ~@)Ju6lJu51ffiffi LD@~~6lJi'r ffi6YTrr6U Bin.L ~!!JITW

ffi6!fuTL!!51wuuLrrLD6U ~UIT6lJ~6!fuTCB.

B>fTlU6-8'615I6i> 6) !DuCBLb ~ B>rr6TTrrWB> siT

(1) <Z!]:>ITW!5(61f)61> ~(!5wLJ!bGU : 10-20 % ~!!JrrwIT6lflffi6lfl6U~~
S'rr !brr!J6iflITLDITffi 6) JDuCBw. (!:P!b6U ~!!Jrrw~!bIT ffi@)!b61Sl6iIT (!:Ptq-cil6U, w6!fuTCBw

~!!JrrWffi@)!!51ffi6IT ~!bIT6iITWW. S'rr !brr!J6iflITLDrrffi ~~ @)6ID)D6lJIT61IT ffirr6l>(!:pw,

~!bl ffi 6Jf'rfIWW ~ 6U61>ITLD@1Jw ~ @ffi@)w. ~61> ~!!J!J riI ffi6IfI6U JE 6!fuTL

ffirr6l>~!bl!D@)W. ~LDrrS'LDrr61ITcil6ID6YT6l.Jffi~L@)JW ffirr6iflITUUL6I>ITW.

(2) ~61f)6YT 6jJDu<B!bGU : 0.5-5 % ~urflLW @)LsU U@)!blu516U

~6ID6YT ffi6IT 6) !DuCBw. 6IDLooourru51L. ffirrw80S'61Sl6U ~~ u51ffi ~LDIT S'LDrr 61IT

.[516ID6I>wrr@)w.

~)J.)ITW 6)!DuCBLb ~6ID)D

tLQ8'@1J~!5UULL@J)"
[

@6I)}!Ju6I)}uuS16iIT

~ ~uSl6\J !f;161)}6\J6I)}LU

a>L~!561> ~"'~"' 'l~.wD
Gs1!!j,cga>rr8'6I> U@j~u.\l6l> ""

~61>

@j6l)}!D!!>!56TUl ~6I5lLU6I>

urr~uLJ) .-

~r LD6!fur~!J6I>, a>6I>6U!J6i>'

Q!Jl!j-@jcg6\Jrr6T6iITcgLrr

~6I5lLU6I> li16fuuD

@jL@1JB:.@j6IT Ul ~!5;55i'r

gp6\Jib L1J6!fur(Bib !;9j6l)});Q!561>

8'6I>@1JB:.@j6IT QU(!5B:.a>ib

!
@!J ~!5~~61> L1J6!fur(Bib

!;9j6l)});Q!561>(3) @!T!b!bB:. ffi516lJ : 6lJu5I!b!!516U~!J ~!bffi ffi~6l.J ~!JWUffiL.L~!bl6U

6) !bUL.LIT@1JW ~!!Jrrw (!:p6iIT~61IT !b)DLD6IDLlLjw~urr ~ <D\urflw ~!J~!b

@)y;?rrwffi6lfl@1Jw 6) !buCBw. ~!!JITW 6T!bli'ru<D\UIT@L.ffi6IT ffi6!fuTCBL5ltq-uu!b!b@)

(!:p !t 6ID!b w ffi rr61>~!bl6U 10 (!:P!b 6U 2 0 S'!b 6Jf' !b w ~ )J.)ITWrr 6IfI ffi 6IfI6U

ffiCB6IDLDWIT61IT ~!J ~!bffi ffi~6l.J 6) !buL.L~6!fuTCB. !b61IT1uUL.L .[516ID6I>u5I6U

ffirrw80S'6I>IT61IT~ 6IDLurrwCB ~6U6I>~ UIT!JIT6IDLurrwCB 6T6iITW urfl~S'IT!b6ID61IT

<D\S'WWITLD6U <D\6lJWW 6ID6lJ~!blw ~!!516l.J (y>6I>W ~!!51w (!:ptq-wrr~.

<Z!]:>ITW6jJDu<B!b~w (p61f)!!) : ~!!Jrrw ~6!fuTLrr ffi@)w urr ffi~rflwlT 6lJu5IW

LD!bWW 6IDu~6I>rr!J6iu (y>6I>W <D\S'6U&l!!)~. ~W @)L61Sl6U 6TL5l~61Slw <D\S'6Uffi6IT

~6IT~6YT <D\S'6Uffil6iIT)D61IT.~!t!b urr ffi~rflwlT ffiffi6IT <D\S'6Uffi6ID6YTUIT!blffiffirrLD6U

~6IT~6YT !:9J6IDy;?!t~ 6I>ITu5161ITrr y~!JITurflwrr6ID6lJ ~6IDL&l6iIT)D61IT. ~6ID6lJ

u51<D\S'6iITLrflffi 61Slwu~!!JrrCBffi6lfl6U u!J6l.Jw. ~6ID6lJ .[516iflITJEi'r urr6ID!b LD!DWW

~!bIT!JIT1f1ffi @)y;?ITW (y>6I>W ~!J ~!b ~L. L~6ID!b ~6IDL!t~ LDrr)DffiBin.tq-w

~!!51@)!!51ffi6IT ~6U6I>IT!b, ~!Jwu UITffi~rflwrru516ID6lJ ~6!fuTLIT ffi@)&l6iIT)D61IT.

ULW 8.6-2

<Z8'IT !b 6ID61IT 6- 8'IT 6ID6\)u516i> B>61IiITL !J5l!b6i> :

6IDL 000 U ITu5IL. ~ 6!fuTL ITffi@)w u rrffi~ rfIw ITffiffi6ID6YT (1) (!:P!b61Sl6U

!b61IT1wrrffiU L5lrfI~~, ~61ITW ~!!51!b6U (2) ~!t!b urr ffi~rflwlT ffiffi~ffi~ffi

~rflw ~)Duy 6T!bli'ruy~ !b6iIT6IDLD6IDwffi ffi6!fuTL !!51!b6U (3 ) ~!!J!Jtq- wrr ffi

urr ffi~rflwlT ffiffi6ID6YT~WIT, ~!b6iIT ~ !bu~!blu <D\urr@6IT ffi6ID6YT~Wrr ~!bIT6lJ~

~6iITtq- §/6iIT ~6U6I>~ ~6iIT S'wU!t!bUUL.L <D\urr@L.ffi6ID6YTffi ffi6!fuTL!!51!b6U.

<Z6lJ g)JurrCB B>61IiITL !J5llLjw LD!DWLb 6rL.LI}-B;B>ITL.CBW 6lI6TTIT :1!§!!LB>W

Selective and Indicator Media

~!!JITwrr6U UIT!blffiffiUULL ~L~!bl61Sl@!t~ ~!!JITwffiffil@u51ffi6ID6YT

!b61IT16IDLDUuCB~~6lJ!b!b@), ~!bi'r!t<D\!bCBffiffiUUL.L LD!DWW ~6iITLI}-~ffiL.Li'r
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6)..J61Tr'r ~L8>tb (g~615>6)..J. @~!D@) ~@)!t~ 8'ITUJ~@615>61IT

uUJ6iITu(8~§.Jffil6iITJD61ITr'r. Q)J)IT@ffi8>1T~ (g6Uffi(gLIT6iu 8>6U615>6)..J5!(!5 ~JD!t~

@6iITl!}-(g8>LLr'r ~8> uUJ6iITu(8ffilJD§.J' 6UU8'6iIT t.f ~ffi~(g8>IT(g6UL ~L(g!JL

~8>ITr'r 8>6U615>6)..JQUiJ6Urfl6iIT 615>8'(g6UIT6iu 615>6U~6iIT lJ!! ~ffi~(g8>IT(g6UL

LD!DWtb tillI6\>8'6iIT LSl(g61Tr'r LSl6iuLD~ 8'6\>615>UL ~L8>tb ~UIT 6iITJD615>6)..Jll.jtb

)J)6\>6U ffiLl!}-ffi8>ITLl!}-UJIT8> uUJ6iITu(8~~uu(8ffil6iIT JD61IT.

6T6iITrfl5-QLD6iITL ~L8>tb : LD6Utb LD!DWtb Q~IT!DW ffil(!5Wl8>6IT

~@8>tb ~6IT61T @Lrf.J8>6Tf16U1(!5!t§.J 6T(8ffi8>uu(8tb LDIT@rflU

QUIT (!5L 8>6Tf16U1(!5!t§.J (g)J)lTwffiffil(!5Wl8> 6IT ~@8> tb 6)..J61Tr'r6)..J~!D@)

@!J 6)..J$l615>6UuS16\> ~L 8>rf.J8>6IT UUJ6iITU(8 ~~ UU(8 ffil6iITJD61IT. (p6\> 6Urfl6iIT

QLL!JIT 615>~(g UJIT(g61ITL 8'1TW 'LD!DWtb 6UU 8' 6iIT Q8'6Ul615> 61ITL 8>615>!J8' 6\>

~ffilUJ615>6)..J QU(!5tbUIT@,lJtb uUJ6iITu(8~~uu(8ffil6iITJD61IT. 8'1T6\>(gLDITQ61IT6UIT6U1T

(gUIT6iITJD UITffilJ!!rflUJrf.J8>6IT6)..J61Tr'r6)..J~!D@)@!t~ 8>6U615>6)..J8>6IT(gUIT§.JLDIT61IT§.J.

~W,&rfl@,lJtb UlTffilJ!!rflUJlTffi8>6ITQ6)..J6Tf1(gUJ!DJDuu(8tb. ~8>(g6)..J 5 (p~6\> 20

Wl6UI 6)..J615>!J~W'&r'r (g8'8>rflffi8>UUL(8, 8'LD ~61T6l.j6IT61T Q8'6Ul615>61ITL (Se-

lenite) 6T6iITrfl5-QLD6iITL 8'1TWL6iIT (g8'r'r ~§.J @6iIT@)(gULLrfl6\> 615>6)..J~§.J

LSl6iIT61ITr'r @L ~L8>~@6\> (g8'r'r ~§.J UITffilJ!!rflUJITffi8>6IT 6)..J61Tr'r6)..J615>~ffi

8>IT661IT6UlTtb. @§.J (g)J)ITUJIT6Tf1615>UJll.jtb, (gJI>ITWffi8>L~@8>615>61Tll.jtb 8>61furL!)5lUJ

uUJ6iITu(8tb.

U)~~ ff>ir :

(p6iIT ~W @)L6Ul6\> @(!5!t§.J 6T(8ffi8>uULL ,&rfl6\> LSl~~ ,&r'r

8>6U!t~(!5UU~IT6\>, ~615>~ ~L8>~@6\> 6)..J61Tr'rffi@)tb(gUIT§.J, )J)6\>6U U6U6iIT

@ (!5UU ~ IT8> ffi 8>61furL !)5l!t §.J 6IT61T61ITr'r. ~ )J)ITUJIT6Tf1 LD!DW tb

(g)J)ITWffi8>L~~8>615>61Tffi 8>61furL!)5lUJ LD!DJD (g8'1T~615>61IT8>6IT (g~1T6\>tillIll.jWtb

(gUIT§.J @!t~ (p615>JD uUJ6iITu(8tb.

@!J ~~tb

8>ITW5-8'615>6U~!)5l!t§.J Q8>IT6IT6)..J~!D@)@!J~~ffi 8>6\>5-8'r'r (blood

culture) (p615>JD615>UJ uUJ6iITu(8~@ffi Q8>IT6IT61T6UlTtb.(g)J)ITW (g~IT6iIT!)5lUJ

~!Jtbu $l615>6UuS1(g6U @!t~ (p615>JDuS16\> (g)J)IT615>UJ8>61furL!)5lUJ6UlTtb ~ffil5-615>8'

~6Tf1ffi8>lTtilliLLIT6\>.@§.J ~(g~ $l615>6UuS16\>Q~ITLr'r!t§.J @(!5ffi@)tb. w61fur(8tb

w61fur(8tb ~ITffi@)tb (gUIT§.Jtb @!J~~~~6\> (g)J)lTwffiffil(!5Wl8>6IT8>1T661ITuu(8tb.

10 Wl6UI. @!J~~tb 6T(8~§.Jtb 50 Wl6UI @!J6)..J~L8>~@6\> ~!DJD (g6)..J661IT(8tb.

(g)J)ITuS16\> Q6)..J6iJ(g6)..JW $l615>6Uffi6Tf1@,lJtb 6T(8ffi8>uUL6UlTtb. @!J~~tb ~615>JD!t~

LSl JD@) ffil615>Lffi@)tb ,&615>!J (Serum) ,&ffiffiltilllL(8 ffil615>Lffi@)tb @!J ~~ffi ffiLl!}-ll.jtb

(Blood clot) @~!D@) uUJ6iITu(8tb.

8>6\>5-8'ir @61ITtb 8>61!lrrL !J51~6\> :

~L8>~@6\> 6)..J61Tr'rffiffiUULL UITffilJ!!rflUJITffiffi6IT ~uS1r'r (g6)..J@uS1UJ6\>

(g8'1T~615>61IT8>6IT e!:P6Utb ~ ~(g~8'LDITffi @61ITtb ffi61furL !)5lUJu u(8 ffil6iITJD61IT.

LSl6iIT61ITr'r ~!t~ UlTffilJ!!rflUJIT6l.jffi@) ~rflUJ 6T@r'r ~,&(!5L6iIT (antiserum)

UlTffilJ!!rflUJIT(g8'r'rffi8>UUL(8, ~615>6)..J @!J61furLIT6\> (agglutination) ~615>~ 615>6)..J~§.J

~W@ Q8'wUJuu(8ffilJD§.J.

~!JIT6U~

LDIT~rf18>615>61Tcg~ir~<DI~<B~~6\>
8'lTtbQLDIT61IT6\>'6U1T615>LoooLSl6T6iITJD UITffilJ!!rflUJ~615>~@!J ~~~@6UI(!5!t§.J

(g)J)ITW (g~1T6iIT!)5lUJ (p~6\> 6)..J1T!J~@@,lJtb, LD6U~@6UI(!5!t§.J @!J61furLIT6)..J§.J,

LD!DWtb U6U 6)..J1T!Jrf.J8>6Tf1@,lJtb~W ,&rfl6UI(!5!t§.J e!:P6iITJDIT6)..J§.J LD!DWtb

)J)IT6iITffilT6)..J§.J 6)..J1T!Jrf.J8>6Tf1@,lJtb~6l!f1(gUJ LSlrfl~ Q~(8 ffiffi6UlTtb.

LD6Utb

19tb t9IT!DJDIT61fur(8 @W@uS16\>, 615>LUITW(8 (g)J)ITUJIT6Tf1ffi6IT~L6Ul6\>

@(!5!t§.J LSlrfl~Q~(8ffiffiUULL @!J~~~@6\> 8'1T6\>(gLDIT<DI61IT6\>6U1T615>LoOoLSl

U ITffi lJ!!rfl UJ ITtillI6iIT ~ 6iIT l!}-U ITl!}-8> 6IT @(!5ffiffil6iIT JD 61IT 6T 6iIT W tb ~ 615>6)..J

UITffilJ!!ITUJIT615>6)..J@!J6IT ~615>JDUJ5- Q8'W~615>~ 615>6)..JL6\>6T6iITJD ~!)5ltilllUJ6UITr'r

ffi61fur(8LSll!}-~~ITr'r. @!t~ UITffilJ!!rflUJlTtillI6iIT@!JL~615>UJ Q8>IT61fur(8 615>LoooulTuS1L

ffiITW5-8'615>6U ffi61fur(8LSll!}-ffi8>6UlTtb. 615>LoooUITW(8 LD!DWtb UIT!JIT615>LUITW(8

8>ITW5-8' 6\>, 6T 6iITL rflffi ffiITW5- 8' 615>6U ~ 61fur(8u61fur WJtb U ITffilJ!!rflUJrf.Jffi 6IT

8'1T6\>(gLDITQ61IT6\>6U1T615>LoooLSl, 8'1T. UIT!JIT615>LLSl 6). 8'1T. UIT!JIT615>LoooLSl 151.

LD!DWtb 8'1T. UIT!JIT615>LLSl ~ ~@)tb. 8'1T6\>QLDITQ61IT6\>6U1T 615>LoooLSl,

8'1T.UIT!JIT615>LoooLSl '6)' LD!DWtb 8'ITUJUIT!JIT615>LoooLSl 'LSl' (gulT6iITJD615>6)..J

@!t@UJlTtillI6\> ~@ffiLDIT ffi 8>1T661ITuu(8ffil6iITJD61IT.

@ffiffil(!5Wl8>6Tf16\> @(!5!t§.J QUJDuu(8tb ~6iITl!}-Q§J6iIT ~~tillIll.jL6iIT

(g)J)ITUJIT6Tf18>6Tf16iIT#!J ~~6UI(!5!t§.J (g)J)ITW 8>1T!J661ITLDIT8> ~(!56)..J1T@)tb (g)J)ITW

6T@r'rUQUIT(!5615>61T (antibody) ffi61furL!)5lUJ6UlTtb. @!t~ @61furWJuS1rflffi6IT

"Q8'ITLDITLl!}-ffi 0" LD!DWtb "LSl61TITQ§J6\>6U1T H" 6T6iITJD @!J61fur(8 tillI~LDIT61IT

~6iIT Ll!}- Q§J 6iIT8> 615>61Tffi QffilT 61fur(86IT 61T 61IT. 615>6)..JLIT"6u (g 8' IT~615> 61IT615>UJffi

LD6U~@6UI(!5!t§.Jtb UITffilJ!!rflUJITffi8>6IT 6)..J61Tr'rffi8>UUL6UlTtb LD6U~@6iIT

e!:P6Utb Q6)..J6Tf1(gUJWtb UITffilJ!!rflUJlTtillI6iIT ~61T tillI6\> LDIT!DWtb @(!5UU~1T 6\>

Q~ITLr'r!t§.J 2 ~6\>6U§.J 3 )J)ITLffi6IT urfl(g8'1T~615>61ITQ8'WUJUUL6UlTtb. @§.J6l.jtb

(pffiffilUJLDITffi Q8'wUJuu(8tb urfl(g8'1T ~615>61IT ~@)tb.

61Wff>ir

615>LoooulTuS1L ~6\>6U§.J @)L6\> ffiITW5-8'6\> 6) !DUL(86IT61T (g)J)!J~@6\>
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uw61iTu(8 ~~ 6UITW. u(g6rTIT(g!JIT@)uSl(g61ITIT(g6UIT61iT6lJITlU 6lJ1:J2lWITlb Q8'61iT W

@8T8;lb6Yf16\J wcr(8@)till\ (gU(glbIT6!5)8'L(8lb6Yr LO!DWW L51~~&rf16\J ~@lbLOITffi1

@$~ lbITW.9:8'6!5)6U @)6i51ITUu(8~~W. 8'1U(g!JIToooU6rTIT8;8'8'161iT LO!DWW

~ 000 U6rT IT8; 8' 8'161iT (g U IT61iTiD6!5)6lJ Q 8' 000 UL 6!5) !JW IT8; (g 8' IT6!5)61IT till\ L

8'1iD$~6!5)6lJWITlb i1L..6Yr6rT61IT. @$~ lbITW.9:8'gw8;lbIT61IT8'1iD$~ LO@)!t~~

(g~rT 6l.Jlb6Yr @6!5)6lJ~ IT61iT.

):5\61!">6tIT6U16i> <OIa;IT6IT6JT ~6lJ6uiJTlq.UJ61!">6lJ

1 ~JI>ITli.J !9J6O'oTLDU Gu@ffia;ffi ffilT61Jtb 7 (yJ~6i> 20 JI>ITLffi6iT &J61!">[j"~Ll1J.ffiffi61JlTtb.

(gLDWJtb (gJI>ITW~ (g~ITJiJ!Dtb ~l<!!G[j".,m-IDJ 6)"JiJuCBtb.

2. ffiITW8'8'6\J UI1J.UUI1J.WITffi 6)"p5l i1L8'8'!B161!">61J6(5)W~6(5)LlI.jtb (gJI>ITWIT6!IT~ @6(5)[j"U6(5)U

@jL6\J 8'ITrTJI>~ ~JI>ITWffi@jp5lffi(5umr U61J &J1T[j"rSJffi(5ffi@j ~l1J.ffi@jtb.

3. ~~~tb ffi6\J8'8'rT (g8'IT~6(5)6!ITuS16\J (gJI>lTli.l~tbtJl~~ (yJ~6\J LDJiJIDJtb .~6!furLrr~

&JIT[j"~~6\J (gJI>IT6(5)w~G~rf16>S1ffi@jtb. LD61JLDIT6!IT~ @[j"6O'oTLIT&J~ &JIT[j"~~6\S\!:5$~

(gJI>IT6(5)UJ~ G~rf16>S1ffi@jtb. (gJI>ITW 6T ~rTuGulT@6iT i1LWrT6\j 6)"!J?ITtb JI>IT61fI6\51@$~

G~rf1l1.jtb.

Q lb IT615m-(8 (g !I>ITW IT6Yf1lb6Yf161iT ~!J ~@6151@)$ ~ 6T 6iJ 6lJ 6rT6lj (g !I>ITW

6T@rTuQUIT@)6Yr (~61iTLlij-UITlij-) @@)8;£l61iTiD61IT 6T61iTU6!5)~~ Q~rf1$~
QlbIT 6Yr6rT6UITW.

6!5) 6lJ L IT6\J (g 8' IT~ 6!5)61IT Q 8' W lLjW

(g6lJ615m-lij-W6!5) 6lJ.

QUIT<-!:!?~ L5161iTU!DiDUUL

1. (g!I>ITW ~IT 8;£lw <'!:p~6\J 6lJIT!J~@(g6U(gW (g!I>ITW 6T@rTUQUIT@)6Yrlb6Yr

i1L..@)6lJIT@)w.

2. ~!JWU !:616!5)6UuS1(g6U(gW uw61iTu(8~~uu(8w ~61iTlij-UWITLlij-8;lb6Yr

6T@rTQUIT@)Llb6Yr i1L..!DU~@6!5)W ~(88;@)Li?

<.!:p$6!5)~W (g!I>ITW~~IT8;lb~@61iT 6T@rT.9: Q8'W6UIT lb ~!J ~@6\J @)6!5)iD$~

~6rT6l.J (g!I>ITW 6T@rTUQUIT@)Llb6Yr lbIT6i51ITuu(8w.

TAB ~(8u!d,8'1 H 6T@rTuQUIT@)6Yf161iT ~6rT6!5)6lJ i1L..WrT~~w.

3.

4.

5.
"a" 6T@rTUQUIT@)6Yf161iT i1L..WrT6l.J 8'WUlbIT6ULOITlb 6J"!DULL Q~IT!D,Q516!5)61IT

6.

@),Q518;@)W.

"H" 6T@rTUQUIT@)6Yr @),Q51UL51LL Q~IT!DW8;ffi1@)L6l6!5)W @6U8;@)

lbITL(8W ~61iT6!5)LO QlblT 615m-L~.

7. 1 : 100 6!5)LLLrT ~6\J6U~ ~~!D@) (gLO6\J "a" ~6\J6U~ "H" 6T@rTU

QUIT@)6Yr @@)$~IT6\J ~~ ~u(gUIT6!5)~W (g!I>IT6!5)W8;@),Q518;@)W.

6!5)LLLrT @)6!5)iD6lJITlb@@)$~IT6\J, 6@) 6lJIT!Jw lb1:J2l~~ W615m-(8w

(g8'IT~6!5)61IT Q8'WWUUL(8, 6!5)LLLrT i1L..WrT6lj~,Q51WUUL(g6lJ615m-(8W.

!I>IT61iT@)LOU5J@) ~@lbrf1ULJ, ~u(gUIT6!5)~W (g!I>IT6!5)W8;@),Q518;@)W.

8.

9. Q8'ITLOITLlij-8; ~61iTlij- Q§]6Of161iT. 6T@rTuQUIT@)6Yr (g!I>ITuSl61iT L5161iT

u@)@uSl6\J (g~IT61iT,Q51 L6llb6l.JW QLO~6lJIT lb8; @)6!5)iDlLjw ~61ITIT6\J

oOoL516rTITQ§]6\J6UITrT ~61iTlij-Q§]6Of161iT 6T@rTuQUIT@)6Yr till\6!5)!Jtill\6\J

(g~1T61iT,Q51&615m-LlbIT6UW !:616!5)6U~@@)8;@)W.

61.i1So6lf>8' (!p6lf> iD

@)(g 6rTIT!JW 000 Q U 6Of1lb IT6\J till\6!5) !J6lJ ITlb (g !I>ITW~~ 61iT6!5)LOuSl6\J

<'!:p61iT(g61IT!DiD~6!5)~ 6J"!Du(8~~6lJ@gww @iDuLj till\ffi1~~6!5)~ @)6!5)iDuu@gww

8'1iD$ ~ till\6rTr5J@)ffi1iD~. 8'1ffi1.9:6!5)8'uSl61iT (g UIT ~ LO6U~ @6\J U IT8; ~rf1WIT

Q6lJ6Yf1(gwW6lJ~ Q~ITLrT$~~. (gLOgwW @$~ (g!I>ITW W615m-(8w ~IT8;@)6lJ~W

lb615m-L,Q51WUULL~. (glbIT lij-6!5)!JLOIT8;8'(g8'IT6\J @!J615m-LITW lbLL 8'1ffi1.9:6!5)8'uSl6\J
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~!l>~UJrrUJLD 8.7

~Gls)6\>6\)rr

@j6l5)!D!£!!> ~6YT61S1w ~6UTIT W ~Lq-8:.8>Lq- Q6lJ6rA(gw Wtb. @!£!!> ~,c61@j ,c618>6Yr

~IT6lIT@j ~rn.:...8>6Yr 0:P!!>w u~~ ~ITL!!>6Yr 6lJ6I5)1) 8>IT6ffiITUUL6\)ITtb. 1f16\)

1fI!D,c616UTrfu8>6Yr,8>rniUf.8'§!JL6lIT 6lJ6\51uLj, UI)6lJ6\)fT8> @I)~!!> ~IT6YTrfu8>6rAw

@I) ~!!>tb !1L6I5)!D!!>w, LD!DWtb IfIW.D31)8>tb Q8'w6\51W~!!>w 0:P!!>6\51W6lJ!D6I5)!D

@jW!£6I5)!!>8>6rAw 6)!Du(B~~tb.

(gJ!irn.i.J~ cg!!>IT!D!D1b: u518>8:.@j6l5)!D!£!!> ~!!>IT6lJ~ u~~ !1Lu51@6Yr6YT

U IT8:.l!!!rf1WIT8:.8>6Yr 61S1l!:j;>rfu8>U U L L ITcg6\) ~!!> cgu@ !1L6lfuTL IT8>6\)ITtb.

QU@rfu@jL6\51W !1L6Yr6YT(gUWITGiu(gu8o8'6nSlw 8>IT6ffiITuu(Btb'6Ttb' Q8'W8>6Yr

(g~ mu (g!!>IT6lITWtb @LLDIT@jtb. 6TU L51~~6\51WW Q 8' W 8>6rA W ~ 615)6lJ

QU@8:.8>LD6I5)L!£~, U8:.8>~~ Q8'W8>e8:.@jtb UI)6D1 Lj6lfuT 6)!Du(B~~tb.

6TUL51~~6\51ww Q8'W8>6Yr ~1:R18:.8>UUL(B, ~@ffiJ§!J6Yr6YT IfIW @I) ~!!>

~ IT6YTrfu8>6rA W @ I) ~!!>tb !1L 615)!D!!> W 6) !D U (8 tb . @!!>6lIT 8> ITI) 6ffiIT LDIT8>

Q6lJ6Yr6l5)6YT ~~8:.8>6Yr, @I)~!!> lf16lJuu~u8:.8>6Yr, ~1:R18:.8>UULL

6T U L51~ ~6\51w W Q 8' W 8>6Yr ~ 615)6UT~~ tb @j L 6\51@)J 6Yr(g 6YT

Q8>fTLLUU(BffiJ6lIT!D6UT.@6I5)6lJW6I5)6UT~~tb LD!D!DQUfT@L8>eL6lIT LD6\)~@W

Q6lJ6rA(gw!D!Duu(BffiJ6lIT!D6UT.

~Q8> W6\)IT (gurf16UTtb 6T 6lITLq-(gl)fTUIT8:.l!!!rf1(gwlfI(gw @j(Btb u~ 6I5)!!>8o

8'ITIT!£!!>~. ~@w ~Q8>W6\)fT Lq-Q8'6lITLrf1(gW, ~Q8>W6\)IT

oOoL51Q6YT8:.IfIQ6UTrf1, ~Q8>W6\)fT UfTW6I5)L LD!DWtb ~Q8>W6\)IT (g8'IT6Of1

6T6lIT@)Jtb ~IT6lIT@> 1fI!D,c616UTrfu8>6Yr~LrfuffiJllj6Yr6YT6UT. @615)6lJ ~615)6lJ8>6Yr

QU!DW6Yr6YT !1Lu51IT(g6lJ@u51ww u6lfuTLj8>6Yr LD!DciJtb ~I)IT6\)~ @j6ffiITrfu8>6rA6lIT

~Lq-uu6I5)Lu51w (g6lJ WUL(B6Yr6YT 6UT.

~Q8>W6\)fT ffiJl)ITtb Q~8>LLq-6iJ, @j8o1f1 6lJLq-6lJ UIT8:.l!!!rf1WIT,(gLD§!Jtb

Q6lJ6rA~ (g!!>IT!D!D~@w LD!D!D 6T6lITLq-(gl)fT(gU8:.l!!!rf1wIT6D1Lu51@!£~ (g6lJ wu(B~!!>

0:PLq-WIT!!>615)6lJ. @6lJ!D,c61!D@j Q6lJ6rA !1L6I5)!D (Capsule) ffiJ6I5)LWIT~,

Giu(gUITIT 8>6Yr !1L6lfuTLfT 8:.8>IT!!>615)6lJ, (gLD§!Jtb ~L 0:PLq-WfT !!>615)6lJ (non m otil e)

QUIT ~6lJIT 8> @615)6lJ 6\)IT8:.(gLITGiu 6T6lIT@)Jtb 8'IT8:.8>615)1)6I5)W Q~IT @8:.8>8o

Q8'WWIT~, ~6UTfTW ~Q8>W6\)IT (g8'IT6Of1 QLD~6lJIT8> Q~IT@8:.8>8o Q8'wlljtb.

~Q8>W6\)IT6D16lIT ~6lITLq-Q§.I6Of18:. ~6I5)LDULj 8'!DW 8>Lq-6UTLDIT6UT~. ~!£!!>

~6lITLq-Q§.I6Of18:. ~6I5)LDUL5l6lIT ~Lq-uu6I5)Lu51w @6lJ!D,c616lIT 1fI!D~LDIT ffiJw

~Q8>W6\)IT Lq-Q8'6lITLrf1(gW U@6lITeyJ6lIT W L51rf16tj8>6YTfT8>6tjtb, ~Q8>W6\)IT

UfTW6I5)L u@Q6UTL(B L51rf16tj8>6YTIT8>6tjtb L51rf18:.8>uu(B ffiJ6lIT!D6UT. ~Q8>W6\)IT

oOoL5lQ6YT8:.IfIQ6UTrf1 6 ~(gI)IT6I5)LU (sero- types) 8>6YTIT8>6tjtb~Q8>W6\)IT
UfTW6I5)L @I) 6lfuT(B ~(gI)IT 6I5)LU8>6YTIT8>6tjtb L51rf18:.8>UUL(B6Yr6YT6UT.~Q8>W6\)IT

LD6Of1!!>@)J8:.@j8:. 8>(B6I5)LDWIT6UT ~!!>(gu@6I5)W !1L6lfuTLIT8:.@jtb.

~Q8>W6\)IT LD!D!D Q8'W8>6I5)6YTU UIT@UU@W6I5)6\). @I)~!!>

~LL~@§!Jtb Q8'W6lJ@W6I5)6\). ~uuLq- Q8'W6lJQ!!>6lITU~ u518>u518>8:.@j6l5)!D6tj.

<Z!Bmi.J~ <Z!!>IT!D!DtD(Clinical features)

~!!>(gu@u51w 8'6rAlljL6lIT ~~ Q8>IT6lfuTL @I) ~!!>tb 8>6\)!£!!> LD6\)tb

8>IT6ffiITuu(Btb. ~Lq-8:.8>Lq- LD6\)tb 8>1:R18:.8>~ (g!!>IT6lITwtb. @~ ~Q8>W6\)IT

6T 6lIT@)Jtb (gUrf16UT ~!!>IT W !1L6lfuTLIT 8:.8>uu(B ffiJ!D~' @!£(g~ITW !1L6\)ffiJ6lIT U6\)

~IT(B8>6rA§!Jtb 8>IT6ffiITuu(BffiJ!D~. @!!>6lIT (g~ITW @J6lfuTLDU QU@8:.8>8:. 8>fT6\)tb

(incubation period) @1)6lfuT(B ~W6\)~ ey:>6lITW ):BITL8>6YTfT8>(g6lJIT~W6\)~

~!!> !D@j8:. @j6l5)!D6lJfT8>(g6lJIT @@8:.@jtb. @!£ (g~ITu516lIT ~I)tbu ~,c61 @j,c61

6lJu51!D W6lJ6\51WfT@jtb. @!!>615) 6UT~ Q !!>ITLIT!£~ .D3IT 6lJu51!DWU <ZUIT8:.@jtb

8>ITW8o8'§!Jtb, !1LL W ):B6\)8:.@j6l5)!D6tjtb 6) !Du(Btb. 8'IT!!>fTl)6ffiIT !B1615)6\)u51w

(g):BITW @~~L6lIT 0:PLq-!£~61S1(Btb. 1f16\) (g):Bl)rfu8>6rAw 6lJu51!D,c61w L51Lq-uLj

BTe8:.@j 6)!DUL(B @1)~!!>0:Ptb 8'6rAlljtb 8>6\)!£!!> ~~ (gUIT6lIT!D LD6\)tb

157

~Q8>W6\)fT Lq-Q8'6lITLrf1(gW I 8Q5 8>(B6I5)LDWfT6UT~8oBTU QUIT@6I5)6YT

!1L6lfuTLIT8:.@jffiJ!D~ (Shiga toxin). @~ 6T6lfuT(gLIT(g8'fTtb8>6rAw (en do somes)

Q8'wwu(Btb. Lj(gI)ITLl!!!6lIT!!>WITrf1U6I5)U!!>(B~~ Q8'W6I5)6\) ~1:R18:.@jtb.

lf16lJuu~8:.8>6Yr ~1:R1!£~ @I)~!!>~@w !!d,rf1WIT~@8>LDfTffiJ(g~ITW8:.@j,c618>6Yr,

(Hemolytic uraemic syndrome) 6)!DU(BffiJ6lIT!D6UT.~8>IT LIT8:.1f16iITIfIW.D3I)8>~

@BT8:.8>6rAw !!>IT8:.@j!!>w 6) !Du(B~~6lJ!!>IT 8> 6T 6lfuT6ffiITuu(BffiJ!D~. @~
eyJ6I5)6YT6I5)wlljtb !!>IT8:.@jffiJ !D~.

~yiu)}J8> ~w6tjIDJ~

LD6\)tb ~w6tju QUIT@6YTIT8> 6T(B8:.8>UU(BffiJ!D~' ~~

Lq-8'IT8:.6nSlQ8>fT(g6\)LIfIL(gI)L ~8>rf1~tb Desoxycholate Citrate Agar

QLD8:.8>IT6lITffiJ~8>rf1§!Jtb (g!!>W8:.8>uu(Btb. LD6\)~@W 8'6rA @@!£!!>ITW ~615)!!>

!1Lu(gWfT8>uu(B ~!!>6\)ITtb. @1)6tj 0:Pl!:j;>6lJ~tb @6lIT @j<ZULLrf1W 6I5)6lJ~!!>L51!D@j,

~ (8 ~ !!> ~ IT6Yr !B1!D LD!D !D, 6\) IT8:. 8> cg L IT615)6ro Q):B IT@8:.8>8o Q 8' W W fT!!>

8in.LL~@6\51@!£~ (colony) 6T(B8:.8>UULL 8@ U@j@ !1Lu51IT (g6lJ@u.Slww

LD!DWtb 8'IT8:.8>615)1)UW6lITu(B~~tb (g8'IT!!>615)6UT8>6Yr Q8'WWUUL(B 6T6lITQL(gl)fT

UIT8:.l!!!rf1(gwlfu5l§!J6Yr6YT LD!D!DUIT8:.l!!!rf1WIT8:.8>6rA6\51@!£~ 'ls1rf1~!!>,c61wuu(BffiJ!D~.
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6ffi(gUITrrffi6IT @6b6UIT~ UIT&lJ!!rftllJIT&ffi6(5)6IT~ ~CB&ffi 65-80°C uSl6b @5(gLJDJD

(g6116!furCBLb. ffiITJDJDJDJD8i-611IT8' ~6(5)JDuSl6b @6(5)611 6116ITrr&ffiUUL (g6116!furCBtb.

!1L6mIT6I.j(O)UIT ~Lffi 6Yf'\6b @~,lli~ ffiI.UITLCB6Vl6iITLb 6116ITrr&ffiUUL6UITtb.

ffiITJDJDJDJD UIT~@!J~@6b 10% CO2 !1LL6iIT 6(5)!!)L!J§.I6iIT(g8'rr~~ LDIT@rftu

(O)UIT~6IT (O)8'~~~UULL !J~~ ~ffiITrr ~LCBffi6(5)6IT 6(5)611&ffi6UITLb.

(g611ffi6(5)611~~ LDITu518' !'2m:LffiLb 6(5)~(gllJITffil6(5)6IT&(g ffiIT(g6UL !'2m:Lffi~@~W

@~6(5)6iIT 6116ITrr&ffi6UITLb.@6(5)6IT&ffiUULL 6T@rr ~!JLb @~,lli~IT6b @LbIJ:j,(g6iITIT

k!,~(O)!J(O)8'6iIT6ffi 8'ITllJ(gLDJDIDJLb ~6(5)JDuSl6b ~!D1llJ6UITLb. ffiI. UITL(B6Vl6iITLb

~ ~ 6iIT !1L uSl rr & @) 6mIT r5.Jffi 6IT IT~ Lb , !!) cF 8i- !is ~ 6iIT 6(5) LDllJ IT~ Lb @ 6iIT Lb

~!D1llJUuCBffilJD~'

c!l>ITIlJ~~6U UITL(B6I518'W :

ffiITIlJ~@6iITIT6b UITL(B6Vl8'Lb !1L6!furLIT611~, ~rft~ITffi ffiIT6mITuu(BffilJD~'

6-1&1lf.6IS)8' (!p 6IS)JD

6IS16Ur5.J@)ffi6Yf'\6b !!) cF8i-U (O)u IT~ 6IT (O)8'~!is ~ U U L (B 6T@rr

!!)cF8i-U(O)UIT~6IT ~llJITrft&ffiUULCB LD~,lli~ITffiU ullJ6iITuCB!is~uuCBffilJD~' A

LDJDIDJLbB 6116(5)ffi !!)cF8i-u(O)UIT~6IT (O)ffiIT6!furCB6(5)U611IT6U6iITL 5!JLb !1LJDu!is@

(O)8'WllJUULCB UllJ6iITu(B!isI1>6UITLb. E 6116(5)ffi 6T@rr !!)cF8i-Lb 611ITtq..&6(5)ffillJITffi

(g8'rr&ffiuuCBffilJD~' (g!!)ITllJIT6Yf'\&@) !!)6b6U ffi6116cl'1ULj (O)ffiIT(B&ffiUUL

(g 6116!furCBLb.

@>!:9!i>6IS)~ffi6Yfl6U ffiIT61!1!TUu(Bw UITL(B6I518'W

~IDJ LDIT~!is@JD@)Lb @)6(5)JD611IT6iIT@)!:9,lli6(5)~ffi6IT ffi1. UITL(B6Vl6iITLb

6116(5)ffillJIT6b UIT@&ffiuuCBffil6iITJD6iIT . !1LL 61516b ~ CBuy 8'&@ @)6(5)JD611ITffi

!1L6IT6IT~IT 6b @)L6b u@)@uSl6b 8in.LLLDITffi @6(5)611 6116ITrrffil6iITJD6iIT. U6U

6116(5)ffillJIT6iIT ~!D1@)!D1ffi6ITffiIT6mITUUCBffil6iITJD6iIT. @)!:9.lli6(5)~ffi~&@) 611IT~Lb,

(g8'ITrr~ LDJDIDJLb ~ITWUIT6b @)tq..uu@6b @)6(5)JD~ (gUIT6iITJD ~!D1@)!D1ffi6IT

@~&@)tb. @lJ!!(O)!J6iITIDJ !1LuSlrr (gUIT611~JD@) @6(5)611(O)llJ6b6UITLb ffiIT!J6mITLb.

~6!fur @lJuSlrft LDJDIDJLb ~~6iIT !!)cF8i-u(O)UIT~6IT @))9.lli6(5)~uSl6iIT LD6U!is@6b

ffiIT6mITuu(BffilJD~' @!J!is~!is@6b (O)l1>rftllJIT~. @))9.lli6(5)~ffi~&@) !'2m:L(Btb

(g11>6!!f16b ~6!fur6lmf1uSlrftuSl6iIT 6hJ(gUITrrffi6IT @~&ffi6UITLb. @.lli~ 6hJ(gUITrr ffi6IT

ffil6(5)6IT!is~ @))9.lli 6(5)~ uSl6iIT !1L6mIT6I.j @))9IT uSl6b !!) cF8i-U (0) U IT~ 6(5)6IT

!1L~611IT&@)ffilJD~'

~W6}Jffi ffi615iITL!D16lj: 8',lli(gl1>ffiuuCBLb !1L6mIT~ (O)UIT~Lffi6IT, LD6UW

173

(g!f>ITwli. c!l>L(BUUIT(B

LD6!fur6lmf16b ffiIT6mITuuCBLb 6ffi(gUITrrffi6IT ffiITWffi!D1LDJDIDJLb U)9r5.Jffi6(5)6IT

~IT &@)ffil6iITJD6iIT. ULLIT 6lmf1 LDJDIDJtb !'2m:WJffiITW (gUIT6iITJD LUUIT &ffi6Yf'\6b

~6(5)L&ffiUULL (O)UIT~Lffi6IT 6lI"Ltq..6b ~llJITrft&ffiuu(B611~IT6b ~&ffilllJ

t.S1!JcF8'16(5)6iITllJIT@)Lb.!1L6mIT~ u~ITrr !is11>r5.Jffi6(5)6IT6lI"Ltq..(g6U(gllJ ~IlJITrr <OI8'W611~

~6IS1rr &ffiUUL (g6116!furCBw. LUUIT &ffi6Yf'\6b ~6(5)L&ffiUULL 6IS1llJITUIT!J

(O)UIT~L ffi6IT ffi(B6(5)LDllJIT6iIT ffiLCBUU ITLCBL6iIT (O)8'WllJUUL (g6116!furCBLb.

!1L6mIT6I.ju (O)UIT~Lffi6(5)6ITU u&@)611uuCB!is@ ~llJITrr (O)8'W€il.I@6b ~@rrcF8'1

(O)u JDIT~611rr ffi6IT @~6(5) 6iIT 6(5)ffillJIT 6IT &8in.LIT ~. U)9r5.Jffi6(5)6IT 10O°C @5CB

(0)8'W ~ U &@)611UU (B ~ @ (g 8' u51& ffi (g 6116!fur (Btb. . ~u516U $16(5) 6UuSl6b

~6!fur6lmf1uSlrft 6116IT!JIT~.
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£l.um:"CB6Ul6OTtb !bIT/i, £lw ~6mIT61S16!))6OT ~L QffiIT 6OiITUiUITffi@:5/i,@)

U6\) @6!))6mIT ~!)Jtb QffiIT 6OiITL 6T~IT !]j8:8T QffiITCB/i,ffiUUL (g61J6OiITCBtb.

@!J'6OiITCB LDIT!b rilffi@:5/i,@) e (5 (YJ 6!))!)J 3 !bL 6!))61JWITffi 8in.L CB !]j8: 8T~

!b6iIT6!))LDLlj6YT61T QUIT(56YT QU!)JUULL (g!]jITW !bCBUUIT!D!)J6\)ITffi

(g!]jITWIT6Yf!ffi@:5/i,@) QffiITCB/i,ffiuUL6\) ITtb. 61JITt.q-/i,6!))ffiWITffi QffiITCB/i,ffiu UL

(g61J6OiITt.q-w~6\:J6!))6\). ~6OTIT 6\:J ~w6l.J/i, IfuLrilffi6Yf!6\:J (g 61J6!))6\) Q/rWU61JIT ffi6YT

LDIT~ rf1W U QUIT (5 L ffi 6YT, @6OiIT£l (5 uS)ffi 6YT LD!D WJtb @!b6iIT !]j 8: 8T

(YJ!b6UIw61J!D6!))!)J/i, 6!))ffiWIT6YT61J!bIT6\:J~61JIT ffi@:5/i,@) !bCBukJ,8'I (gUITLUUL

(g 61J6OiITCBtb.

$l6ln6lIT6U16U <O180IT6YrGYTa6ll61rnnq.W6In6ll

1 @wJD6InffiuS16\J ffiIT615OTW(BtD ffi(B6!5)LDWfT6OT)I>5ffiUG'lUfT(!5Lffi6Tfl6\J ffilGYTfT6iuLIf1Uj-WtD

UfTL(B6\5l6OTtD )I>5ffitD eWjDfT@)tD. UfTL(B6\5leotD 6TWjD ffiUj-6OTLDfT6OT, ~uS11f1

a)!>ITlU )!>!JtDy LD61furL6Uit6!5)i1)U UfTibl8;@)tD.

2. ~cJ'l6!5)L6\J affifT6\5lw G'l6lJ6Tfl 6lJ(!56lJ6!5)i1) @i1)w )!>5ffiUG'lUfT(!56IT i1)<Bit~

6\5l(BtD i1)6rTrT!I>i1)U8;ffi 6lJfTi1)it6!5)i1) (Flacid Paralysis) ~61furLfT 8;@)tD. @)!J2!I>6!5)i1)

ffi6!5)6rTl!1tD UfTL(B6\5leotD i1)fT8;@)tD.

3. LUUfT8;ffi6Tfl6\J aeou51iti1) LDJDWtD ui1)uU(Biti1)UULL ~615OT6\5l6\J ffiI.UfTL(B6\5l6OTtD

@(!5!I>i1)fT6\J @)L6\5l6\J ffil6!5)6rTit~ 6lJ6rTrT!I>~ j!)5ffiUG'lUfT (!56!5)6rT ~(!56lJfT 8;@)

ffiljD~. 68LUj-6\J ui1)uU(Biti1)UULL ~615OT6ill6!5)6OT i1)WfTrT G'leoW6lJ6!5)i1) i1)6illrT8;ffi

a6lJ61fur(Btb. ui1)Uu(Biti1)UuLL ~615OT~6OT <D'\aoww!t G'li1)rflwITi1)6lJrTlI'.6iT6!5)ffiWIT6rT8;

8in.LfT~. ~Uiti1)fT6OT~.
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~~!f;lUJITUJill 8.11
.

c$6YTITErn)LD t.q..UJ IT

(p6irrWJ6if)!J" :

8>6tTIT6if)LDlItWIT(gurft615TW GIT6D8'>@!j8>@)6IT(g6tT 6lJ1fl8>@)w e<5 8'>L.LITW

eL.CB61fur6OlIT1wlT@)w. @6if)6lJ £I!J"ITW G!}j 8'>lit 6lJ UIT8>l!!!rftWIT6if)6lJ e~@<58>@)w.

6l516L)rfi.J£l615T~@6D 8'>IT6mITUUCBW GUIT ~6lJ1T 615T &L.CB61fur6OlIT1wlT@)w. !}j1T6iIT@)

Ifl!b !fjl615Trfi.J8'>6IT@@~61furCB. (1) 8>6tT1T6if)LDlItWIT lIt!J"1T8>(g8'>IT(gLDL.lIt6Tu (2)

8>6tT1T6if)LDlItWIT a:LLIT Ifl (3) 8>6tT1T6if)LDlItWIT }:51LLj(gLDIT61rl'1(gw (4) 8>6tT1T6if)LDlItWIT

GU8>(g8'>IT!J"w.

B;6ITIT6if)LDLq.WlTdl6irr GUIT ~6)JIT615T u6mm-l8'>6fr :

@6if)6lJ !}j8'>!J"(YJlItWIT!1), £I!J"lTwG!}j8'>lIt6lJ, GIT6D6\51@J6IT(g6tT 6lJ1T(!£W

8'>L.LITW eL.CB61fur 6OlIT1wlT@)w. @6lJ!b!fjl6iIT ~6tT6lJ 250 (YJ!1)6D 500 run

~@)w. @6lJ!b!fjl6iIT GU<58>8'>W LD!b!D @61fur6OlIT1u51rft8'>6if)6tT8> 8'>1TL.lIt~w

!1)61rl'1UUL.L (unique) 6lJ1T198>6if)8'> 8T1:f?!b1fl (yJ6L)W !}j6if)L Gu WJ£I !D~. @6if)6lJ

~ W LJ615Trft6iIT G IT 6D 6if) IT L.(g L ITL516tT ITIfl !b@)6IT L51rft.d'>~ @)!fjlUL51L.L

!1)6iIT6if)LDLLj6IT6tT ~6IT6tTL8>£Iw GUIT<5L.8'>6if)6tT (inclusion bodies)

~61furLIT 8>@)£I6iIT!D615T.

@.d'>!1) GUIT<56IT 8'>6IT e6rf1 @61fur(g6mIT1T8>£1 (yJ6L)W 8'>1T6mIT@w~w.

@6if)6lJ ~IT.6T6iIT.6), lIt.6T6iIT.6}. 6if)6lJ8> G8'>IT61furCB 6if)6lJ!J"6Tu8'>6rf16\51<5!t~

(g6lJ WJuL.CB 8'>1T6mITUUCB£I6iIT!D615T. @6lJ!b!fjl6iIT GIT6D8T6lJIT £I!J"ITW G!}j8'>lIt6lJ

U IT8> l!!!rft W IT6if) 6lJ & ~@ <5 8>@) W . @ 6if) 6lJ @ 61fur6OlIT1u5I IT 6T @ ITU LJ

G U IT<5 6IT 8'>6tT IT615T IT 6D U IT(g 615TIT6if) LDCB, @)(g 6tT IT!J"ITW L5161rl'18'>IT6D ,

GLL.!J"IT6if)1T8>6rf16iIT @6lJ!b!fjl615TIT6D 6T6rf1@6D UIT@8>8'>uuCBu6if)6lJ. (gLD~W

@ 6if) 6lJ U 6L) G!}j 1T@8'> 6if) 6tT 80 8T!J".d'> ~ 6lJ!J" W LJ8>@)L.UL. L 6lJ 6tTIT1fl6if)!1)

LDIT!b!Drfi.J8'>6if)6tTLLjL!1)ITW8'>1T6mITuuCB£l6iIT!D615T.@!t!1) 6lJ6tTIT 1fl6if)!1) LDIT!b!Drfi.J8'>6IT

~!b!D 6D !1)<5 U 6if)6lJ ~ 6D6L) 6T615T(g 6lJ @6if) 6lJ ~!b!D 6D e L.CB61fur6OlIT1

6T615TuuCBw. @6if)6lJ ~WLJ615Trft6D @<5!t~ 6l51<5!t~!1)lTwL51 u516D G6lJ6rf1WIT@)W

~!b!D6if)6L)8> G8'>IT61furCB !1)6iIT (g!1)6if)6lJ6if)WU k:(,IT~@ GITW~G8'>IT6IT@!jw.

8>6tTIT6if) LDlit WIT@)!fjluL51L. L ~ 6iITlit G §;?6iIT8'>6IT G U !b !fjl<5 8>£I6iIT !D615T.

&6lJG6lJ1T <5 !1)61rl'1 ~ u51rftLLjw, U6D(g 6lJWJ ~WLJ615TrftL W ~6if)6lJ 8'>ITL.CBW

61.\"rftW~!1)6iIT6if)LD.@)!fjluL51 L.L ~6iITlItG§?6iIT 8'>6IT LD!bWJW (g!}jITW ~61furLIT 8>@)W

!1)6iIT6if)LD6if)WU GUIT WJ~~ ~6if)LWIT6tTW 8'>1T6mITuuCB£l6iIT!D615T.
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6lJ61!)B>UIT(B

6lJ rf161!)a: : ffiGYTIT61!)LDtq-cgllJ6\>6iu

@)CBtbutb : ffiGYTIT61!)LDtq-cgllJiFlcgllJ

cgUrf16OTtb : ffiGYTIT61!)LDtq-llJIT

@61ITrfu8">6Tr:

CDI~IT!bW !1L61fuTLITffi@)tb CDluIT(!56IT 8(!5 iFl£6lllJ CDla:6\>6\)IT@)tb. ~~

~!)tbu ):BI61!)6\) !1LWUUIT@)tb. @~61IT ~GYT6lJ O.3)Jm ~@)tb. @~6\> ~LI'r~~

u5l@)$~ ):BI\H.ffi6Yf1llJITwCB !1L6ITGYT~. @61!)6lJ ~tbLj6OTrf161IT CDla:6\>@,lIffi@)6IT

CDIa: 6\> 61S1 (!g ffiJ@)~ 6\> ep 6\) tb 51 CB~ ~ ffiCDIB>IT6ITGYTU uCB tb. ~ tb Lj 6OTrf16!IT

CDla:6\>a:6iJ61S16\5'1(!5$~ @)u5lW !1L(!56lJITffiliFl£6lllJ ~!)tbu CDluIT(!561!)GYT~BT!b£6lffi

B>IT6mITuuCBtb.

iFl£6lllJ ~!)tbu <OIa:6\>, @ucgUIT~ CDlurf1llJ~ITW 8">IT6mITuuCBtb. @~

CDI~ITLffi8"> !1LwuLj (Initial body) 6T6OTuuCBtb. ~~ O.5)..LID ~GYT6lJ6ITGYT~.

@~6\> ~LIT ~~ u5l@)$~ ):BIlljffi6Yf1llJITwCB@6\>61!)6\). CDI!)ffi@)cg6\)L CDlUIT(!56IT

6T6!ITWtb ~61!))9ffiB>uuCBtb.

@)u5l@ffi@)6IT CDlurf1llJ CDla:GU ~GYT61S1GU CDlurf1llJ~ITW 6lJGYT(!5tb. @~

~CB ~~CB ~~, @(!5L51GYT6lJffi6Yf16OTITGU@)u5lW (!fJ(!g6lJ~tb iFl£6lllJ !1LLCDlffiIT6IT

CDluIT(!56ITB>GYTITB> ):BI!)uLjtb.

(1) ffiGYTIT61!)LDtq-llJIT L!)IT fficgB>ITLDITLtq-6iu

(3) ffiGYTIT61!)LDtq-llJIT ):BIcgLDIT6l!fIcgllJ

(2) ffiGYTIT61!)LDtq-llJITiFlLLIT iFl

(4) ffiGYTIT61!)LDtq-llJITCDlufficgB>IT!)tb.

(1) B:.6ITIT 61!)LDtq.llJIT L!) B:. cg B> ITLD ITLtq.6iu

@61!)6lJ (1) tq-!)fficgffiITLDIT(2) ffi61IT§?ffiJ61!)L61!)6lJLtq-6iu (3) 6\5'1tbooocgUIT

ffil!)IT@Jcg6\)ITLDIT CDl6lJm!)tb (LV G) (4) @6OTuCDlu(!5ffiffi UIT61!)~ cg!BITWB>6IT.

(Y) ~ 6\5'1llJ 6lJ !b 61!)!D !1L61fuTL ITffi @) tb @ 6OT ffiJffi 61!) GYT U CDIU !bW 6IT GYT6OT .

a:GUoooCDIuIT 6OT61!)LDCBB>GYTITGU ~1:91ffiffiuuCB ffil6!IT)D6OT.

(2) B:.6ITIT61!)LDtq.llJIT ~LLIT ~

@61!)6lJ U !D 61!)6lJ U IT@,lILtq-ffi6IT @6OTffiJffi 6Yf1GU CDI~ IT!b W cg!B ITW

!1L61fuTLIT ffi@)u61!)6lJ. @61!)6lJ iFlLcgLITcgffiIT6f6l6iu, ~IT6l!fI~cg~IT iFl6iu, L5161!)6\)61IT

):BIlljcg LDIT61!)6OTLtq- 6iu, 61S16\)ffiJ ffil6\> ffi (!5~ iFl61!) ~ 6lJ cg U IT61IT!D cg!B ITWB> 61!)GYT

51 !buCB ~~ffil61IT!D6OT. @61!)6lJ a: GUcg UIT 6OT 61!) LDCB LD(!5$61!)~ 51 ~IT ffi@)tb

a:ffi~llj61!)LllJ61!)6lJ.

(3) B:.6ITIT 61!)LDtq.llJIT ~cgLDIT 6IffIllJIT

~!JWU~61!)6\) GlUIT@~B:.@)W, G!JLtq.@)cg6\)L GUIT@~B:.@)W !1L6IT6IT

cg6lJWUIT(BB>6IT :

~!Jtbu CDluIT(!!j6Tr

O.3)..LID ~GYT6lJ61!)LllJ~.

ffitq-6OTLDIT6OT CDla:GU BT6lJIT.

~61S1!) 86\5'1 ~61!)6\)B>6IT ep6\)tb

!1L61!)Lffiffi (!fJtq-llJIT~.
LD6l!fI~6l!fIGU LDLCBcgLD ffiIT6mITUUCBU61!)6lJ.

( 4) B:.GYTIT61!)LDtq.llJIT GUB:.<: B>IT!Jw.

@6lJ!b£6l6!IT cg!BITW !1L(!56lJITffi@)tb ~6!IT 61!)LD ):BI(!5L51ffiffiUUL61S1GU61!)6\)
tq-rf1uiFl@Jffi@) 51 ~ITuLj

a:ffi~ !1L61!)LllJ~.
~IJLDU <O1urrQ96Yr

O

[),
~ G:uG:/I,rr6!518'L6iu

~ r. IT ~-'""-
6!518'LG:Lrrt.516trrr~ \-. J!'~

.,.

8'!i;~@J6YrG:8'rTfB6U...~ <IIsill.Q9J!;G:fBrr~t.51u51dr .

~ ,,"""'"" "-"~"".. ULtb 8.11-1
~1Jl1)U J1LgJJuLj

Gla:GUa:6iJ61S1GU ~61!)6mIT CDluIT(!56IT

ffiIT6mITuuCBtb,

1:1 6T61IT)D61S1ffil~~~GU RNA, DNA

ffiIT6mITuuCBtb.

51 6\5'1ffi@) !B~a:IT B> ~61!)LDlljtb.

CDI~IT!bw~GU !1L61fuTLITffi@)LD.

6TGU6\)IT ffiGYTIT61!)LDtq-llJIT61S1@,l1tb @6OTU CDlu(!5ffiffi !5IB>W6lJB>6IT CDlUIT~6lJIT6OT

CDI~ITLrf1GU !B61!)LGlUWtb.

CDla:GU@,lIffi@) CDl6lJ6Yf1cgllJ !1LuSlIT6lJIT)9

~61!)LDULj !1L61!)LllJ~.
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CDI!JLtq-(!!> a 6\)L CDlu IT(!!j6IT

O.5)..LID

!1L61!)LllJffi8in.tq-llJ CDla:GUBT6lJIT~61S1D

86\5'1 ~61!)6\)ffi6IT ep6\)tb

!1L61!)Lffiffi (!fJtq-lljtb.

tq-rf1UiFl6OTITGU iFl61!)~ffiB>uuCBtb.

Gla:GU a:6iJ61S1GU ~61!)6mITU

GlUIT(!56IT @GU61!)6\).

3:1 6T61IT!D 61S1ffil~~~GU

RNA, DNA B>IT6mITuuCBtb.

6T6\5'1ffi@) !B~a:IT ffi ~61!)LDllJIT~.

CDI~IT!bw !1L61fuTUTB>B>IT~.

CDla:GU@,lIffi@)6IT 6lJGYTIT~iFl

~61!)LllJ ~6Jj)LDULj !1L61!)LllJ~.
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&6'lT1T6I5>LDI.!}-UJITG18'£fu6l516irr 4!D ~6I5>LDU41D, (g6lJ~uSlUJ£fu ~6I5>LDU41D :

~W6ij)LDUU(8~~UULL G1UIT@6ITffi6ij)6YT G:8'1T~6ij)6OTuS1LL~6\J
<O\6lJ6If1 UJ IT6OT 6ij) 6lJ.

LDIT8:.£1Q6lJ6\J6\)IT 8'ITUJ~~6\J 8'l6lJUUIT ffi&ftb ffiIT6OGTUU(8tb. @!JffiIT6\J §J(gUJITLtJ-6iIT

8'ITUJ~~6\J u<'!:£!u4 .ffi1iD~~6\J ffilT6OGTUU(8tb.

<DI8'6i> BT6lJrT : <O\8'6i>BT6lJrT 6Ulut5I L ~~ffitb <O\ffiIT61furL~ITW £1!:TlTtb

<0\J]5 ffi t.q-6\J U IT8:.1J:1!rfJ UJIT61S16iIT <0\8' 6\.>8T 6lJ 6ij)!:T 51 ~~@ 8:.~ tb. <0\8' 6\.>8T6lJ IT

ffi t.q- 6OT LD IT6OT ~. <0\ 8' 6i> 8T 6lJ rfJ6\.> U IT8:.1J:1!rfJ UJ IT-Q 8' 6i> 8T 6lJ rfJ6\.> ffi IT6OGT U U (8 tb

<O\UUt.q-(gLIT8:.6ij)6YTffiIT6irr @6\.>615>6\). <O\LL!:TITQUU6ij)L(8 @6ij)6OGT!t~ LDITLrfJ8:.6iu

ffilT6OGTUU(8tb. <O\u6iIT8'l6UI6ij)6OT @6ij)6OGT8:.~ID Lj!:T~ffiJffi6IT ffilT6OGTUU(8tb.

<0\8' 6\.>8T6lJ IT ~ @ 6lJ1T~ ~ 6\.> Q U 6iIT8'l6UI6iIT LDJDWJtb 6ij) 8' 8:.G:61T1T<0\8' rfJ6iIT

@6lJ JD!]516OTIT6\.> ~ (8 8:. ffi U U (8 tb . 8:. 6ij) 6YT6ij) LDLtJ-UJIT <0\8' 6\.> 8T6lJ IT

6ij)6\)G:8'IT6ij)8'u516OTIT6\.> UIT ~UU6ij)LUJIT~. N .~8'lL6ij)L6\.> u51llj!:TITu518:.~u516\)tb

@6\.>6ij)6\).

~ 6IT6"/TL8;.$1W QUIT(!:56IT

(inclusion body)

6I5)8'LG:LITL5l6"/TIT8'!t@&>. '---' 4i\~
~6IT6"/T ~6IT6"/TL8;.$1W QUIT(!:56"/T {~

ULtb 8.11-2

L!:T8:.G:ffiITLDIT, ffi6iIT§;]ffiJLt.q-6ij)6lJLt.q-6iu, 6T6\.>.~.61S1uS16\J J:9,J61furWJWJULjffi6IT

8i».LLLDIT ffi G:6lJ WJ G:6lJ WJ ~61T&fffi6lf16\.> ffilT6OGTUU(8tb.

.lli1llj&6Yf1&~uS16\)1D

~IT.6T6iIT.6). t.q-.6T6iIT.6). @6ij)6lJ @!:T61fur(8tb ~!:Ttbu Q8'6\.>6UI@!Jtb,

Q~ITL8:.ffi <O\8'6\.>6UI@!Jtb ffiIT6OGTUU(8tb.

t.q-.6T61IT.6)". : ~!:Ttbu <O\8'6\.>6Ul6\.> t.q-.6T6iIT.6). ~LIT ~~UJIT ffi 8:.

ffiIT6OGTUU(8tb. <O\~ITL8:.ffi <O\8'6\.>6Ul6\.>6ij)8'L(gLlTt5I6YTIT 8'tb lIP<.!:£!6lJ~tb u!:T61S18:.

ffiIT6OGTuu(8tb.

L.!J Ii. G: ffi ITID IT : 8:. 6YTIT615>LD LtJ-UJ IT t.q- !:T8:. (g ffi ITLDITL t.q-6iu, <0\ffi !:TL (g L IT

ffi6iIT§;]ffiJ6ij)L61S1t.q-6iu(t.q-!:T8:.G:ffiITLDIT)G:J]5IT6ij)W ~61furLIT 8:.~tb. @~6OTIT6\J UIT~

~6\.>6\)~ lIP<.!:£!6lJ~LDITffi ffi61furuITIT6ij)6lJ (gUIT~tb. G:J]5ITW~1T8:.~tb ~!]51Ut5ILL

@LffiJffi6lf16\.>, G:J]5ITWffi(86ij)LDUJITffi @@8:.~tb. .

a:!J) ITW ffilT!J6IrnfI : @~ 8:.6YTIT6ij)LDt.q-UJIT L!:TIT8:.(gffiITLDITLt.q-6iu ~(g!:T1T

6lJ6ij)ffi, A, B1, B2, C. uS16OTIT6\.>~61furLIT8:.ffiUU(8tb.

~rT .6T61IT.6)". : ~IT .6T6iIT.6). 6I5>8'L(gLITt5I61TIT8'~~6\.> ~6IT6YT

6ij)!:TG:uIT(g8'ITu516\.>ffiIT6OGTUU(8tb. <O\urfJUJ <O\~ITL8:.ffi <O\8'6\.>6Ul6\.>t.q-.6T6iIT.6).6ij)6lJU

(gUIT6iITWJ J]51T6iIT~ LDLffiJ~ ~IT.6T6iIT.6). ffilT6OGTUU(8tb. 8:.61TIT6ij)LDt.q-UJIT61S16\.>,

UIT8:.lJ:1!rfJWIT~(g!:TITG:LDIT(g8'ITID (gulT6iITWJ 6lJLL6lJt.q- t.q-.6T6iIT.6). ffiIT6OGTUU(8tb.

~~ffi ~6YT&f 6UlUt5IL UIT6iu(gUIT6Ult5ILLITffi ffiIT6OGTUU(8tb.

L!T&(gffiITLDlTsUl6irr U!:T6lJ~~1D ffiL{BuU1T{B1D :

L!:T IT8:. (g ffi ITLDIT ~ 6\) ffi lIP <.!:£!6lJ ~ tb ffi IT6OGTU U (8 £1iD~. @6lJJD!]516iIT

U!:T&f~@!J8:.~tb ~LU<O\6lJUU .ffi1615>6\), @6OTtb @6lJJD!]51JD~tb Q~ITLITLj

@6\.>6ij)6\). ~UrfJ8:.ffilT, ~8'lUJIT, 6\)~i!S6iIT ~<O\LDrfJ8:.ffilT61S16\.>ffi(B6ij)LDUJIT6OT

<O\UIT~ ~(g!:TIT8:.£1UJ~~JD~ t5I!:T808'l6ij)6OTWlTffi~6IT6YT~. @!tG:J]5ITW
ffi61fur6ffiITl6UI@!t~ ffi61fur6ffiITlJD~ G:J]5!:Tt.q-WITffiG:6lJIT LD6ij)iDlIPffiLDITffiG:6lJ1Tu!:T&ftb.

ffi61fur ~61S1!:T@6OTU<O\U@8:.ffi ~WJULjffi6lf1@!Jtb @!tG:J]5ITW ffiIT6OGTuu(8£1iD~.

J:9,J61furWJuS1rfJffi6IT @6OTU<O\U@8:.ffi ~WJut5I6\.> ~ffiJ£1uS1@!t~IT6\.> t5I iD8:.~tb

~J:Q!t6ij)~8:.~ G:J]5ITW ~61furLIT ~tb. ~6IT6YTL8:.£1UJ ffi~ 8'ffiJ8:.t.q-6ij)6lJLt.q-6iu

G:J]5ITW G:UIT6iITWJ G:J]5ITW ~@6lJIT~tb.

!!>u-a;.

G:J]5ITW~ Q~IT JDWJ <O\8'wlljtb 8:.6YTIT6ij)LDt.q-UJITsUI6\.> J]5808T ~6iIT 6ij)LD

ffilT6OGTUU(8tb. 108 ~~ffiLDIT6OT @UQUIT@6ij)61T ~8'l (yJ6\)tb

~ L <0\8' @!J~~ 6lJ ~6OT IT6\.> 6T 6151 @ iD!t ~ 61S1(8 tb . J]5808T~ ~ 6iIT 6ij) LD

<O\6lJ UU ~~ 6OTIT6\.> ~W18:. ffi U UL (861S1(8 G:LDUJ6iIT !]51 i!S 61S1!:T ~ ~ IT8:. ffi ~ ITffi 6IT

516lf1WIT6\.> ~W1li.ffiUULLDITLLIT~.

&6'lT1T6I5>LDI.!}-UJITsUI~6Yr6'IT QUIT (!56Yr ffi6Yr

6ij)8' L G:LITt516YT1T8' ~~6\.> J]56iIT~ ~ @6lJ1T £1UJ J:9,J61furQUIT@6ITffi6IT

ffiIT6OGTUU(8tb. @!t~ J:9,J61furQUIT@6ITffi6IT <O\!!)@8:.ffiLDITffi ~Lffi@ ~@£16\.>

ffi IT6OGTU U (8 tb. @6ij) 6lJ ~tb 8' IT .ffi1iDG:LDJD!]51uS16\.> ~ ~ IT .ffi1iD~~@!Jtb

179

~ !]51ut5I LL @LffiJffi6lf16\.> G:J]5ITW U!:T&ftb G:UIT~ G:J]5ITuS16iIT ffi(B6ij)LD,

G:J]5ITW ffi IT6\) tb , G:J]5ITW ~@ tb U 6lJ@ ~ 6\.>, W 61fur(8tb <0\~ ITJD WJ~ 6\.>

@6lJJD!]516OTIT6\.>UIT~8:.ffiUU(8tb. ~(gLDITt5I6\.>6\)6iu LDJDWJtb <O\LDIT<O\!:T8:.6m6\)IT

@6lJJD!]516iITQ~ITLITt5I6OT1T6\J G:J]5ITW8'l8:.ffi6\)IT~tb. <O\UIT~6lJIT6OT~61fur(8

uUJ6iITu(8~~~6\.>. ffi61fur ~J:Q~ 8'IT~6OTtb, ~6ffiITI ~6ij)6lJ8:.ffi uw6iITu(8~~tb

t5 rfJ6iIT~ 8T~~ ~ 6iIT6ij) LD, I'T' ffi IT6OGTUU (8~ 6\J ~ £1W 6ij) 6lJ (g J]5ITW

<O\~ITJDWJ~6ij)6\)U!:TuLjtb. '
180



L!T 6,cga,ITLDIT cg!]jITlU cg!bIT!D!Dt!:PW cg!]jITW6,@>.!J5IIl.jW

cg!B ITW !t Q!'1) IT,rD!J)J t!:P !'1)6\5) 6U ffi 61fur 6IDIT166T cg LD6U @6IDLD

Q6lJ6Yfh.:..IUL6U!t~6U ~6lJrfu@)ffil!D~. ~~ @!T!t!'1)tb ULr'r.r!:>!'1) !B16ID6UuS16U

C2~IT66T D51 L5166T6lITr'r @!T!t~B'6ID!'1)ffi ffiITtbLjffi61TITa, LDIT!J)Jffil!D~. 6\5)tbUITWL

Bin.LLrfuffi~tb 6),rDuCBw. C2LD6U ~6U6U~ £)j? ~6U6U~ @!T61furCB ffi61fur

@6IDLDffi~tb UIT~ffiffiUUL6UITW. (pffiffilwLDIT ffi C2LD6U @6IDLDuS166T ffi6IDLIfl

UITffitb UIT~ffiffiuuCBffil!D~. L5166T6lITr'r 6\5)tbUITWL Bin.LLrfuffi6IT ~~@)6lJ!'1)IT6U

Lj61fur !'1)~tbLj 6),rDuCBffil!D~. U!T6lJ6UITffi QB'6Uffi6IT mmCB6lJffil66T!D6lIT. ~C2!'1)

cg!B!T!t~6U ~.r!:>!'1) @L!t~6U !BITr'ruQUIT(561TIT!'1)6U (Fibrosis) 6),rDuCBffil!D~.

Lj61fur6mIT6IDL.r!:>!'1) U@)~ @~!t~80 BT(5rfu@)6lJ!'1)IT6U, C2LD6U @6IDLDuS166T

C2!'1)IT,rD!DtbLDIT!J)Jffil!D~.

C2!f>rfl6lf>LWIT6UT6Ul6YTffio$tb : 2LuS1r'rffi6IT ~6U6U~ @61furQUIT(56ITffi6IT

@(5UU6ID!'1) £)j? ffi 61fur L B' ITW U QUIT (5 6IT ffi 6IT ~ 6U tb Gill61T ffi ffi 6U ITtb

~tbB'ITB'ITwtb, ~tbQLDQ6lITGiu B'ITwtb, LDITffiffilGill6UC26UITB'ITwtb, ~cgwITlt}-66T

B'ITwtb LD,rD!J)Jtb @LDlljC26lITIT U~!T B'66T Giu.

2LuS1rflffi6lf>61T!t~6IIfI6If>LDUU(B!t~~6b : 2LuS1rflffi6ID61T (PL6IDL LD~B'6IT

ffi (5 ~6U 6U~ ~ BT ffi 6UB' rfl6U 6lJ61TIT!t ~, @.r!:>!'1) 6lJ61TITU L516\5)(5.r!:>~

@ 61furQUIT (5 6IT a, 6ID61T B' ITW C2LD,rD!J)J!t !'1)6U ~ 6U 6U ~ @tblljC26lITIT

oOoLj~!T6TU66TGiu ~6Utb ffi61furL D51W6UITtb. ~!Ttb, ffi61fur615"GTrfl6U@)!!5luL51LL

6T~ITQUIT(56IT (~66Tlt}-uITlt}-) @(5UU6ID!'1) ffi61furL!!5lW6UITtb.

L5166T6lITIT@~ @6IDLD2L6ITC2!BITffiffil~(5tbL51 @(5ffi@)tb C2ffiIT61TIT6ID!D

6),rDuCB!t~ QffiIT~B'tb ~6U6U~ (p~6IDLDWIT6lIT @)(5L6IDL Gill6ID61TGillffi@)tb.

Gill,y?1Q6lJ61fur UL6U!t~66T (Cornea) C2LD6U U@)~uS16U QB' 6Uffi6IT

mmCB(56lJ!'1)@,lJtb, Lj~ @!T!t!'1)ffi @)!9ITWffi6IT cg!'1)IT66T!J)J!'1)@,lJtb ffiIT6mITuuCBtb.

(@~ C2LD,rDU@)~uS16U@(5.r!:>~ L5166T6lITIT£)j?uu@)~ffi@)tb uL(5tb).C2LD6UITr'r.r!:>!'1)

Gill,y?1 Q6lJ61fur U L 6U ~!9,rD IfIllj tb 6) ,rDu CBtb .mmCB (5 6lJ 6\5)6U 6),rD U CBtb

QB'6Uffi~tb .rB(5tb 2L6IT 2LD51~B'UUCB6lJ!'1)IT6U L5166T6lITIT 1fI!J)J @),y?1ffi6IT

C2~IT66T!J)Jtb @6lJ,rDD51,rD@)Q~ITUL @),y?1ffi6IT 6T66T!J)J Quwr'r. Gill,y?1 Q6lJ61fur

UL6U!t~6U e6rf1 mmCB(56lJIT !t !'1)66T6IDLD 6) ,rDuLCB Lj61furffi6IT 6) ,rDUL

6lJITwuLj61furCB. ~61fur ~6U6UIT ~ LD,rD!D @Lrfuffi6rf16U ffil61TIT6IDLDlt}-WITGill66T

C2!BITw!t Q!'1)IT,rD!J)J 2L61furLIT@)tb C2uIT~, ~~ UIT@,lJ!J)JuLj Q6lJ6rf1ffi @)!9ITW

LD,rD!J)Jtb ffi(5U 6IDU uS166T ffi ~!t~ U U @)~uS16U 2L 6IT ~)j?B'6u6lJffi6rf16U

6\5)tbC2UIT6IDB'L Bin.LLrfuffi6ID61T!t C2!'1)IT,rD!J)JGillffi@)tb.

8'l6,l,9:. 6If>B' (p 6If>JD : Q L L !TIT6ID B' ffi 6rf166T , L ITffi 1f16ID B' ffi 6rf166T ,

6Trfl!tC2!TIT6IDLDIfI66T, ~ffilw. LD(5.r!:>~ffi6IT uw66TuCB!t!'1)uuCBffil66T!D6lIT.

LD!D!D 6,6ITIT6IDLDUtWIT Q!bIT!DID!!'1)6ID6U ~W6lJa,~~6U a,6lIlITL.!J5I!b6U

LDIT~rflffi6ID61T C2B'ffirfl!t!'1)6U C2!BITuS166TQ6lJ6rf1UUITL6IDLU QUIT !J)J!t!'1)~.

cg!]jITuSlffi ~.!J5I@>.!J5Ia,6IT :

1. 2L6IT61TLffiffilw ffi66T~rfuLt.q-6ID6lJLlt}-Giu - ffi66T~rfuL6IDL6lJIT ~6IDL!t!'1)6U

~6U6U~ BT!T61furlt}-w LDIT~rfl, ffiITr'r6crf1wITGill66T BT!T61furL6Uffi6IT,

ffi61fur6IDIT16\5)(5.r!:>~ 6lJ(5tb ~Jj?

2. 6T6U.~.6ill.LGV (Ll, L2, L3).

L51!DULj!J)JuL516U ffi61T6IDLDlt}-WIT Q!'1)IT,rD!J)J: IH,rfl!t!TIT, QB'r'r 6ID6lJffi6U

6T66TC2LITQLDLrflWtb. Q!'1)IT6IDL 61\"ffiffi!t~6\5)(5.r!:>~ ~)j?, LD6U6lJITW

~6IDL!tQ!'1)CB!t!'1)6U !BITIfI!tQ!'1)IT61fur6IDL ~ffilw U@)~ffi6rf16\5)(5.r!:>~

LDIT~rflffi6IT 6TCB!t~ urflC2B'IT~!t!'1)6U.

3.

cg!]jITW~w6lJID!~ (Diagnosis)

C2!BITW ~6ID6mITuS166T (p6ID!DUULL @Lrfuffi6rf16U £)j?ffiffi61furL @)D51ffi6IT

C2!B ITffi ffi U U L C26lJ 61fur CBtb. ~ 6ID 6lJ W IT6lJ 6lIT : Gill,y?1 Q 6lJ 61fur U L 6U!t ~ 66T

C2LD,rDU @)~uS16U 6\5) tb U ITWL Bin.L L rfuffi 6IT. Gill,y?1 Q 6lJ 61fur U L 6U !t ~6U

mmCB!J)J6lJ6U, Lj~ @!T!t!bffi @)!9ITWffi6IT C2!'1)IT66TID!!'1)6U~@)tb. C2LD6U @6IDLD

Q 6lJ6rf1U U L 6U!t ~ 6U Lj 61fur !'1)~ tb Lj ffi ~ tb, ~!'1) 66T ~ 6IDLDU L516crf16U

LDIT,rD!Drfuffi~tb LD,rD!D U61furLjffi6IT ~@)tb.

~W6lJa,~~6U L!T6,C2a,ITLDIT cg!]jIT6IDW a,6lIlITL.!J5I!b6U
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ffi61TIT6IDLDlt}-WIT!B1C2LDIT6crf1wIT,LD,rD!J)Jtb. IfILLITC2ffiITIflGiu, B'6rf1, LD,rD!J)Jtb

BT6lJITB'UIT6ID!'1)QUIT(56ITffi6IT ~ffilw6ID6lJ C2B'ffirflffiffiuULCB urflC2B'IT~ffiffiU

uCBtb.

~W6lJffi!t!f>l JD(§ QffiIT 61itsr(B QB'6b~~6b : LDIT~rflffi6IT C2B'ffirflffiffiuULCB

BTffiC2!TITGiuUITGiuC2ULCBL66T LDITCBffi6rf166T ~!Ttb C2B'IT.r!:>!'1)mmLffitb ~6U6U~

BTffiC2!TITGiuUITGiuC2UL @)~ffiC2ffiITC26lITLCBL66T LDITCBffi6rf166T ~!Ttb C2B'IT.r!:>~

~@JuuuuCBtb 2LL6lITt.q-WITffi ~W6lJffi!t~,rD@) ~@JuuuuLCB ~rfu@)

40°C - 60°C. @)6rf1r'r Q6lJuu!B16ID6UuS16b 6ID6lJffiffiuuCBtb.

C2!f>ITW o$61itsrLJDI (p6lf> JDo$6IT : (1) QB'6U6\5)W6U (6IDB'LLIT 6U~),

(2) 6lJ61Tr'rULj (3) ~66Tlt}-Q~66T ffi61furCBL51lt}-uLj.
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4.

LDIT~rflffi6IT : ffi66T~rfuL6IDL6lJIT ~6U6U~ a,ITr'r6crf1wITGill6\5)(5.r!:>~ 1fI!J)J

BrIJ6IIo'r'9-UJU@)~.



!5161f>6UT.roI6UGI.srrGiT6IT ~6lJ6nirrIJl-W61f>6lJ :

1 6,6ITIT6mLDIJI-WIT G'l8'6U§1J6,@)GiT .sIT61mTUu(8W W61fuTWJuS1rf1ffiGiT. @6m6lJ ffi1lJmb

G'I!JJffi1Jl-6i.I UIT6,iJ!!rf1WIT6m6lJ ei5i51(!56,@)W.

@6m6lJ LD6of1~6of16U ffi61fuT G'I~IT)b IDJ L5I!DULjIDJUL5I6U, G'I~IT )bIDJ, ffi6lJIT8'U

UIT6m~ G'I~IT)b IDJ 6T 6iITIDJ U6\J G'I~IT)b IDJ6,ffi6m6IT 6J )bu(8 i5~ffi16iIT!D61IT.

@6lJ)b0!6iIT @61ITUG'lU(!56,ffii5i516U oF}!DUUIT61ITG'I~ITLIT J:5'ffiW6l.J.sGiT !JJ6mLG'lU)bIDJ

W61fuTG'luIT(!56IT ffi6m6IT G'l8'6U6\51@J6IT !L(!56lJIT 6,@)ffi16iIT!D61IT.

6,6ITIT6mLDLq-UJlT,~IT@)i51 LD)bIDJtb oF})b0!~6,@)rftu @)&uL5lLL~6iIT~6iITffi6IT

!L6mLUJ6m6lJ.

2.

3.

4.

5. LIJ6,(gffiITLDIT (g!JJITW 9IJw L51rf16l.J A, B, C u5161ITIT§1Jw \H,rf1i5~IJIT GI~IT)bIDJ B,

D, E t!:P~6U K 9IJw L51rf1Gtl161ITIT§1Jw. 6\51w(gUITffi1IJIT@J6\JITLDIT G'l6lJ6crTIJW L 1, L2,

L3. 9IJw L51rf1Gtl161ITIT§1Jw !L61fuTLITffi1!D~. .

LIJ 6,(gffiITLDIT 6T6iITU~ @)0!uL5I LL G'lffi(gIJITL(gLIT ffi6iIT@;Irfi.J6mLGtlILLq-6Tu ~@)w.

.s(86mLDUJIT61IT G'I~IT)bIDJ~6\5161ITIT6U .s61fuT UITIT6m6lJ ~UIT@)w. @.rI>~!JJITW !L6\JffiW

t!:P~6lJ~W ffiIT61mTUU(8ffi1!D~.

6.
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~~~UJrrUJw 8.12

mLD~<Xc$mSI6ITrr6iuLDrr

~!!51(p8>W :

(g!I>ITB;ffiITITL. LO!bWIb (gV"IT8.;6lu (Nocard and Roux) 100

6lJ(!5Lrfuffie8.;~ (p6iIT4 6I5)LO8.;(gffi1Tl.5I6YTIT6luLOIT6I5)6lJ ffi6ifuT(BL.Shq_~~6OTIT.

@615)6lJ UITB;~rflUJ 6lJl1}-ffiL.l1}-uJl6iIT6lJ!91UJITffi ~(B(!56U1 Q8'6U6\)8.;Bin.I1J-UJ6I5)6lJ.

@615)6lJ UBTB;ffi6Yf!6U u~(gV"IT .ffi1(gLOIT6iITlUJIT6I5)6lJ 6) !bu(B ~~8.;Bin.I1J-UJ6I5)6lJ.

6T6OT(g6lJ @6lJ!b6l5)JD u~(gV"IT .ffi1(gLOIT6iITlUJIT(gUIT6iITJD @I6ifuTWuJIIT (PPLO)

6T6OT6\)ITIb. @6OJ6lJ BT6lJIT8'UUIT6I5)~ LO!bWIb 8'lWJ13V"ffi, L5IJDuLlwuLlffi6Yf16U

(g!I>IT6I5)UJ6)!bu(B~§.JIb. LO6iITI~ !LL6\>I6U 6I5)LOB;(gffiITt.5I6YTIT6luLOIT.ffi1(gLOIT6iITI(gUJ,

'.ffi1 (g LO IT 6iITI UJ IT ' 6T @I Ib (g !I>IT615)UJ 6) !b U (B ~ §.J tb . \!d, rfl UJ ITU 6YTIT6lu LOIT

\H,rflUJIT6I5)6\)L.l1J-ffilb 6T6iITU6I5)6lJ (gffiIT(g6OTITffiIT8.;6I5)ffi ~!bJD \H,rfl~6I5)V"L.11J-6I5)6T\)

LO6iITI~@lB;~ 6)!bu(B~§.JIb. 6I5)LO.(g~ITu516iIT16lu 6T61ITU6I5)6lJ t.5IV"8'6lJ~~!b~u

t.5I JD~ ffi fTIlJ6- 8' 615)6\) ll..jtb ffi (!5 U 615)U 8.;~ ~ ITtiJ Q ~ IT!b W (g!I>IT615)UJll..jIb

Qu6ifuT ffie8.;~ 6)!bu(B~§.Jtb.

6I5)LO8.;~ 8>IT t.5I6YTIT6luLOIT61S1ffi <OIUIT~u u61Iirr48>6Yr

6I5)LOB;(gffiITt.5I6YTIT6luLOIT6Ul6iITu51ffi6-8'l!!51UJ ~6YT6lj 125-250nm @615)6lJ

LOITWUL.L !L(!56lJ ~6I5)LOuLlL6iIT !LW~UJIT6OT Q8'6UBT6lJIT ~!bw 6lu~[JIT6U

QffiIT61IirrL ey:>6iIT WI !L6I5)JDll..jL6iIT Bin.I1J-UJ6I5)6lJ. @615)6lJ Q8'6UBT6lJIT ~!bWl
ffi IT 6mIT U U (B6lJ ~ IT6U , Q U 6iITl8'l6\>l6l5) 6OT 6T ~ IT8.;~ Ib . @ 6OJ6lJ

QLL.[JIT6I5)8'8.;£l6Yf16iIT (~) 6Trfl~~[JIT6I5)LO8'l6iIT ey:>6\)tb ffiL.<BUU(B~~uu(BU6I5)6lJ.

@615)6lJ Q8'6Uffi6IT ~!bJD ~~!Lffi~~6U 6lJ6YT!)"8.;Bin.I1J-UJ6I5)6lJ.6lJ6YTITW!ILffi~~6U

4615) ~ ll..j6ifuTL 615)LO8.; (g ffi ITt.5I6IT IT6lu LOIT Q UIT rfl~ ~ (p L.6I5)L 615)UJ (g U IT6iIT JD

~~IT!bJD~6I5)~ ~(!5U6I5)6lJ. @615)6lJ UIT~L.l1}-ffi6Yf16iIT Q8'6U 8'6iJ6lj8.;~ A'ITULI

~6iIT 6OJLO !L6OJLUJ6OJ6lJ.

4JD~~~rrJi>JDw

Q8'6U BT6lJIT~!bJD ~6iIT6I5)LOll..j6l5)L~rr6U.ffi1615)6\)UJIT6OTLlJD~(g~IT!b!Dtb

~!b JD615)6lJ. ~[J 6lJ !11.mL ffi ~~6U 6lJ 6YTIT8.;ffi U (Bib !L uJlrflffi 6IT 6lJ 615)6YTUJ,

(g U 8'l6\> 6OJ 6\) 6lJ 11}-6lJ BT(!5 6IT , LO uS1 rfl6l5) ~ LO !bWtb ~ WLO 6!5!!fl 6lJ 11}-6lJ

LlJD~(g~IT!bJDIb !L6I5)LUJ6I5)6lJ ~L ~Lffi~~6U 6lJ6YTITffiUUL.LIT6\:J ~J!51ut.5IL

(pI1}-UJIT~ t.5I6YTIT6luI1J-8.;LI~[JITL.~Lrrt.5l6YTrr 8'~L.(Bffi6YTrr ffi ffiIT6mITuu(Btb. @615)6lJ

6T6Yf1~!Tffi t.5Irfl,d:>§.J6UI(Btb ~6iIT6I5)LOll..j6l5)LUJ6I5)6lJ.
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6lJ6YT1T ~L8>LD
LDffiI!!J <DI!!JIT!bw <:,ffi1Tli.J8>6TT

1508;@)W <:LD)DULL <D18'6UBT6lJIT ~)D!D ~)D,c6161ITr!.J&6IT 8'ITIT!E!!>

UIT8;L~rf1U.JrT8;&6IT LDIT6U18;!H,L6iu 6T61ITUUCBw. @6lJ)D,c616U 15 ~)D,c6161ITr!.J&6IT

LDffiI!!>ffil6U1Q5!E~ (g!!>IT66T@u6!iJ6lJWIT & ~ ,c61wuuCB &l66T!D~' LD6!rf1!!>6!rf16U

4 ~ )D,c6161ITr!.Jffi 6IT l!P !!>6U,lliI6!iJ 6\) l!P 8; &l W ~ ~ 6lJ W ~ 6!iJ L W 6!iJ 6lJ .
6!iJLD8;<:ffiITU6Im 6iuLDIT ,lliI(gLDIT6!rf1<:W, ,lliI(gLDIT6!rf1WIT6!iJ6lJ 6) )DuCB~@, (y)LCB~
<D1!!>IT)D@ (gJ]jIT6!iJW 6) )Du CB~~w. 6!iJLD8; <:&ITl516CTIT6iuLDIT <:!lliDITu516!rf16iu

@)!9!E6!iJ!!> t5l !D!E!!> ~L66T &ITW8:8'6U LD)D@W &Q5U6!iJU8; @)!9ITW

<D1!!>IT)D@8;ffi6!iJ6CT 6))DuCB~~w. !H,rf1<:WIT u6CTIT6iuLDIT !H,rf1WIT6!iJ6\)LI!j-&&W

<:ffilT<:61IT1T&IT8;6!iJ& ~)D!D !H,rf1~6!iJ!jLI!j-6iu, !;9J6!iJ!jILl"!j6U (gJ]jITW&6IT, 6T6!iJL

@)6!iJ!D!E!!> @)6!iJ!D LDIT!!> t5l !j8'6lJr!.J&6IT 6))DUL8; &IT!j6mITLDIT& ~6IT6CT~.

6!iJLD8;(gffiITU6CTIT6iuLDIT <D1§16!rf1LLIT6U1ww 6T66Tu6!iJ6lJ 6!iJLD. ,lliI<:LDIT6!rf1(gW6!iJ6lJ

e~~ ffilT6mITUUCBw. @6!iJ6lJ ,lliI(gLDIT6!rf1WITLD)D@W ~@t5ITuY!D6lJt§l LD)D@W

U6\) <:J]jITW <D1!!>IT)D@8;&6!iJ6CT6))DuCB~~w.

6!iJLD8;(g&1T u6CTIT6iuLDIT @!!>w 6lJ1!j-8'IT@L66T <D1uu<:LIT66T @!j6lJ

mmL&~@6U 2% ~&ITIT LD)D@W 7-8 pH ,lliI6!iJ6\)LUl6U 30% LD6!rf1!!>

~6!iJ8'I!j-8; @!j6lJW (~) 61S)6\)r!.J@) ~!jl!Pw Bin.l!j-w mmL&~@6U

6lJ6CTIT8;&UUL6\)ITW. 37°C <D16lJUU,lliI6!iJ6\)LUl6U 48-96 LD61mf1 (gJ]j!j~@6U

@!j6lJ,lliI6!iJ6\)LUl6U & 6\) r!.J& 6U !!>66T6!iJLD & IT6mITU U L IT~. ~ 61ITIT6U

<D18'66TLrf1oooU!H,§?ul!j-6lj&6IT LDIT@ULL ~Q56lJ ~6!iJLDU6!iJU ~W8'IT 8'ITW~@6U

<D16lJ6rf1uuCB~~w.

6lJ6YT1T~u U6llirr48>6TT

u51&8:~,c61w ~Q56lJl!P61JJLW6!iJ6lJ. <D1e:6U&6IT ~)D!D Bin.LCB 6lJ6CTIT

mmL&~@6U 6lJ6CT!j8;Bin.I!j-W6!iJ6lJ. 6lJl!j-ffiLI!j-LUl6U mmCBQ561518: <D18'6UU6!iJ6lJ.

&l6CTITu51I!j-<:w ~6U6\)~ <D1urf1w ~6CT6lj 6!iJ6lJ!jBTL66T eut5lL8;Bin.I!j-W6!iJ6lJ.

6!iJLD8; <:& ITt5l6CT1T6iu LDIT, @)~ 8; <:& IT6!iJ8' 8' 8;@ <D1uITQ56CT1Tffi <D1&IT61furCB

6lJ6CTITU6!iJ6lJ.!H,rf1WITU6CTIT6iuLDIT 10 % !H,rf1WIT <D1&1T61furCB 6lJ6CTITU6!iJ6lJ.

@6!iJ6lJ <D18'6Uffi6IT ~)D!D 6U1u<:uIT y(g!jITLI!j-6M LD)D@W 6iu~!jIT6U <D1ffilT61furL

mmLffi~@6U 6lJ6CT!j8;Bin.I!j-W6!iJ6lJ.

6!iJLDB:.<: 8>1Tt5l6CT1T6WLDIT !BI<:LDITffiI<: W

@6lJ )D,c6166TY!D~<:!!>IT)D!Dw urf1<:8'1T!!>6!iJ61IT<D18'wlljw 6151!!>~@)D8;<:ffi)DU

LDIT@uITCB ~6!iJL&l66T!D~' @!j6lJ ,lliI6!iJ6\) 6lJ6CTITmmL&~@6U 6lJ6CTIT8;ffiUUCBW

(gUIT~ 6lJ6!iJ6CTW, (gu~6U6\)6iu, BTQ56IT, LDLUlrf16!iJ!9 LD)D@W @)@LD61mf1

6lJ1!j-6lJ (g!!>IT)D!Dl!P6!iJLW6!iJ6lJ. @L 6lJ6CTIT mmLffi~@6U t5L8:~W6!iJLW8; Bin.l!j-w

y(g!jITL<:LITt5l6CTIT8' @LCB&6CTIT&, e~r!.J&)D!D LDIT)D!DLD6!iJLW8;Bin.I!j-W

6lJ1!j-6lJl!P6!iJLW6!iJ6lJWIT& &IT6mITUUCBw. 6!iJLD. ,lliI<:LDIT6!rf1<:w @),c61Ut5lL 6lJ6!iJ&

l!PI!j-WIT!!> ,lliI<:LDIT6!rf1WIT6!iJ6lJ6))DuCB~~w.

6lJ6!iJ8>UIT(B

6!iJLD8;(g&ITt5l6CTIT6iuLDIT,LDIT6U18;!H,L6iu 6T@JW 6lJ@)U6!iJU 8'ITIT!E!!>6!iJ6lJ.

@6!iJ6lJ <D18'6U BT6lJIT ~)D!D6!iJ6lJ. LDIT6U18;!H,L6iu @!j61furCB 6lJrf16!iJ8'WIT&U

t5lrf18;&UULCB6IT6CT~ ~6!iJ6lJ (1) 6!iJLD8;<:ffiITU6CTIT6iu (gLDL<:L6U6iu (2)

~(g&IT 6U1U6CTIT6iu<:LDL <:L6U6iu. 6!iJLD8;(g&ITU6CTIT6iu<:LDL (gL6U6iu @!j61furCB

@)CBWUr!.J&6CTIT& t5l rf18; & UU L CB6IT6CT~. ~ 6!iJ 6lJ 6!iJ LD8; (g & IT

U 6CTIT6iu <:LD L <: L~<:wLUI (2) 6iu6!iJ U <:!jIT U 6CT1T6iu<: LDL <: L ~<:w,

6!iJLD8;<:&ITt5l6CTIT6iu<:LDL (gL~(gW @!j61fur(B <:Urf161ITr!.Jffi6!iJ6CT8; <D1&IT61furL~,

(1) 6!iJLD8;(g&ITt5l6CTIT6iuLDIT (2) !H,rf1wITt5l6CTIT6iuLDIT.

61f>LDB:.<:8>ITU6YT1T6WLDIT 6) !bu(B ~~LD <:,ffi1Tti.J8>6TT

<D1u61fur t5l !Duy@uy&6rf16U 615)LD8; (g&ITt5l6CTIT6iuLDIT @W6UUITfficg6lJ

&IT6mITuuCB&l66T!D~' @615)6lJ ~@t5!j& 6lJt§luUIT615)!!>LUI~w &IT6mITUUL6\)ITW.

& Q56lj)D!D !!>ITLUl66T J]j<5 BT8; <D1&ITI!j-~!9 )D~, @)!9!E615)!!> t5l !D!E!!>t5l66T

&ITW8:8' 6U, 6T615)L @)615)!D6lJIT61IT @)!9!E615)!!> (gUIT66T!D615)6lJ 6) )DUL 6\)ITw.

!H,rf1WIT615)6\)LI!j-8;ffiW6lJ6CTIT8:~8;@) 10% !H,rf1WIT(g!!>615)6lJuuCB&l66T!D~' @615)6lJ

<: & IT(g 61IT IT8; & IT8; 615)& ~ )D!D !H,rf1 ~ 615)!j L I!j-6iu LD)D@ W ~ 61fur

LD6\)LCB~!!>66T615)LD615)W6))DuCB~~w. 6TW.,lliI(gLDIT6!rf1<:W~61IT~ ,lliI(gLDlTffilwIT8;

&ITW8:8'615)6\) 6) )DuCB~~w. 61S)6\)r!.J@)ffi6rf16U, <D1!!>IT)D@w !!>66T615)LDllj615)LW

U ~<: !j IT,lliI <: LDIT6!rf1 W IT615) 6lJ 6) )D U CB~@ ~ ,c61!!> IT& LD!j 6mIT ~ 615) !!>

~61furCBu61furW1w,

<:,ffiITWB:. 8>1T!l6mITr!.J8>6TT

~6IT BT6lJIT8'~@66T (y)6\)W @615)6lJ BT6lJIT8'8;@)!9ITW&615)6CT ~615)LlljW.

@615)6lJ 6))Dt5l&~L66T (receptor) eLI!j-8; <D1ffilT61furCB 8'6lJIT8'8; @)!9ITW

6Tt5l~6U1w <D18'6Uffi6rf16U <D1UQ58;&LD615)L!E~ (gJ]jIT615)W 6))DuCB~~w.

<:,ffiITW ,J)J,c61@),c618>6TT (clinical findings)

615)LD 8; <: &IT t5l6CTIT 6iu LD IT6lJIT 6U 6) )DuCB ~!!> uuCBw ,lliI (g LD IT6!rf1w IT e Q5

8'IT!!>IT!j6mITLDIT61IT (gJ]jITw. @615)6lJ ,J)J,c61@),c61&6IT ~)D!D ,lliI615)6\)LUl6U @Q5!E~

&CB615)LDWIT61IT!;9J615)!lILl"!l6U ~!9 )D~. ~,c61!!>IT& J]j!lwy LD)D@W @!j ~!!>w

8'ITIT!E!!> <:J]jITW&615)6CT 6))DuCB~~w. &ITW8:8'6U, !!>615)6\)6lJ6U1, @Q5LD6U,

<D1!!>IT61fur615)LY61fur (gUIT66T!D ~,c61@) ,c61&6IT & IT6mITUUCBw. l!P!!>6U16U 8'6rf1

@6U6\)IT!!> @Q5LD6U t5l66T 61ITIT @!j ~!!> 8; (g & ITL CBL 66T Bin.1!j-W 8' 6YfIlljW

<D1J]j<5BT6lJ6U1lljw @Q58;@)W. @~ l!P66T<:61IT)D!DLDd)L!E~ &CB615)LDWIT61IT
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(g)I>ITIiI 6),[>uLCB ~rfl~rrffi @(!5~wLb Qe:wEfu @!9uu~rrEfu LD!16mITLb

6),[>uurorrLb.

~W6lJ8'oB> 8'oomL JD16l.J8'oGYr

e:6Yf1, @!1~~Lb, Q~rr61fur61j)L§.]61j)LULj, (g)I>rrw urr~~~ @L~~6iIT

!Br'r, @61j)!1uJ"!16\51Efu 8i-!180@)Lb !Br'r (p~6\51W61j)6lJ (ge:ffirfl80ffiuuCBLb. ffirr61furu§.]

uw6iIT ~'[>!D§']' 6lJ6ITr'r ~Lffi~~Efu @61fur~uSlr'rffi6IT QU(!580ffiLD61j)LW

Qe:WW (g6lJ61furCBLb. 61j)LD80(gffirrU6ITrr6TuLDrr @~W 6lJt.q.e:rr W QUU(gLrr 6iIT

~!16lJ ~Lffi~§.]L6iIT 2% ~ffirrrflEfu 7-8pHEfu 30%. LD61rl1~~61j)e:t.q.80

~!16lJLb (~) Gill6Ur!.J@) 8!1Lb (ge:r'r~§.] 6lJ6ITr'r80ffiUUL (g6lJ61furCBLb. 37°C

Q6lJuu~61j)6UuSlEfu 48- LD~(g)I>!1~~Efu ffi6Ur!.JffiEfu ~6iIT61j)LD ffirr6mITUULrr§.]

~Lbe:rr e:rrwLb Qffirr61furCB Qe:6iITLrfloooU\H,~ ut.q.6ljffi6Yf1Efu Qe:Efu 8i-6lJr'r

~'[>!D 6lJt.q.6lJr!.Jffi 6IT ffirr 6mITU uCBLb. ~L 6lJ 6ITr'r ~L ffi r!.Jffi6Yf1Efu IfIW

@)<!:!?80ffi6ITrrffi ffirr6mITuuCBLb. @)<!:!?80ffi6IT6lJLL 6lJt.q.6lJLDrrffi6tjLb (gLDEfuu@)~ffi6IT

@)WLD~ffi (5L 6iIT 61j)LDW~ ~Efu ffi (!561j)t.Dwrr ffi 6tjLb ~6IT 6IT61IT. @61j)6lJ

~ ffi rr rflEfu Lj 61j)~ $ §.] ffi rr 6mITUU CBLb . @)<!:!?80ffi ~ L 6iIT Bin.t.q.W ~ ffi rr r'r

§.]61furCB ffi61j)6IT Q6lJLt.q. QwCB ~§.] (g LD~Lb Lj~ w 61j)LD80(gffirrU6ITrr 6TuLDrr
~uSlrflffi61j)6IT ~61furLrr 8offi6UrrLb.

@6iJ6tjuSlrfl61ITr!.Jffi6IT 10%. ~6IT 6tj 80@) IfIW !B!1ffiLb urr ~8offiU ULL6lJrflEfu

ffirr6mITUu(8&16iIT!D§']' ffi(!5U61j)U80 @)!9rruSlEfu (salpingitis) (g)I>rrw Q~rr,[>61j)!D

6),[>uCB~§.]Lb. (y)LCB 6lJ6\51 (arthritis) (g)I>rrw, ffi(!580If161j)~6lj, L51!1e:6lJ~~,[>@)U

L516iIT 6) ,[>uCBLb ffirrw80e:Efu LD,[>WLb (y)LCB 6lJ6\51 (g)I>rrwrr6Yf1ffi6Yf1Efu(y)LCB

!BrflEfu @6iJ6ljuSlrfl61ITr!.Jffi6IT L51rfl~~ !!51wUULCB6IT6IT61IT.

61j)LDB>(g8'orTI516ITrrGfuLDrrGI~61rl1LLrr~ww

(g ffi rr(g 61ITrr8offirr 8061j)ffi ~'[>!D \H,rfl~ 61j)~ 61j)!1Lt.q.6f6IEfu@6lJ6ljuSlrflffi6IT

L51rfl~ Q~ CB8offiUULCB6IT6IT 61IT. 61j)LD .Q~61rl1L Lrr6\51wLb 6lJ6ITr'rUU§.] u51ffi6ljLb

ffit.q.61ITLDrr61IT§.]. urr 6\51LD(g!16Tu Qe:uSl6iIT rflwrr 806l.!p6iIT (y)6U80Bin. W §.]ffi6IT ffi6IT

LD,[>WLb 8!1rr6U~80 (serologic) (ge:rr~61j)61IT (y)6ULb @$(g)I>rrw

ffi 61fur L !!51w U u CB &1 !D §.] . Lj 6IT 6Yf1Gill u !1 r!.J ffi 6IT 61j) LD .Q ~ 61rl1L L rr 6\51w Lb

(g ffi rr (g 61IT80 ffi rr 8061j)ffi ~ ,[>!D !B 61furL )I>rr 6IT LD,[>W Lb ffi CB 61j) LDW rr 61IT

\H,rfl~61j)~61j)!1Lt.q.6Tu ~L6iIT GI~rrLr'rLj61j)LW~rr ffi ~6IT6IT §.] 6T61IT ~!1rrw801f1

~!!51Gill80&1 !D§,].

~d,)6-61j)8'- (p 6t!)!D

Q L L!1 rr 61j) e: 80 6Yf16iIT LD,[>WLb 6T rfl~(g!1 rr 61j) LD1f16iIT ~ u (g wrr &180 ffi U

uCB&16iIT!D61IT .

~6t!)LCOI8'-w~6U LDJi>ww 8'oLCBuurrLCB (p6t!)!D8'oGYr

\H,rf1wrrU6ITrr GfuLDrr \H,rf1wrr 6t!)6UL!!j-B>8'oW

uEfu(g6lJW Gillwrr ~ffi(5L6iIT Q~rrLr'rLj61j)LW61j)6lJWrr ffi @(!5uL51@JLb

8{!5 1f16U6lJ,[>!!51Efu~rr6iIT Q6lJ6Yf1uuCB~§.]~Efu ffi61furCBL51t.q.80ffiUULCB6IT6IT§.].

@~ 6iIT 6lJ 6IT r'r801f180@) 1 0 %. \H,rflw rr (g~ 61j)6lJU U CB&1!D§.] . {§) 61j)6lJ

(gffirr(g61ITrrffirr8061j)ffi ~'[>!D \H,rfl~61j)~61j)!1Lt.q.6Tu 6),[>uCB~§.]Lb (NGU). ~61ITrrEfu

QU(!5Lburr6Urr 61IT6lJ,[>61j)!D &16ITrru51t.q.wrr L!1rr 8o(gffirrQLDL t.q.6Tu (50 %)

~ 61furL rr8o@)Lb. \H,.\H,rflwrr 61j)6UL t.q.80ffi Lb Q u61fur L51!DuLj ~.[pJ U Ljffi 6Yf1Efu

ffirr6mITUU CB&1!D§.]. \H,.\H,rflwrr 61j)6ULt.q.80 ffi Lb 6T61j)L @)61j)!D$ ~ @)61j)!DLDrr~

@)!9$61j)~ffi6Yf16iIT @61j)!1uJ"!1Efu (g)I>rrW80@) ffirr!16mITLDrrffi~61j)LD&1!D§']' @)!9$61j)~

L51!DuL516iIT(gurr §.] @6lJ6ljuSlrfluSl6iIT Q~rr Ji>w 6),[>uL6UrrLb. @61j)6lJ LD6UL<B~

~6iIT61j)LDILjLb 6),[>uCB~§.]Lb.

~~rf1w6U (Serology)

(g)I>rrw 6T~r'ruQurr(!56IT ~~ffirfl~~Efu, @61j)6mITQurr(!56IT~61j)6U
~ ~ W ~ §.] Lb (g e: rr ~ 61j) 61IT, @Lb\H,(g61ITrr 000 U (g 6IT rr (g!1 rr Q e: 6iIT 6Tu (g e: rr ~ 6t!) 61IT ,

Qe:W6U'[>!D @!1~~ ~!1LIfI (ge:rr~61j)61IT, LD61rl1~ 0 RBC @)6Yf1r'r$~ ~!1LIfI

(ge:rr~61j)61IT (@)!!51uLj~ ~6iIT61j)LD~'[>!D) ~w6tj (y)6ULDrrffi Qe:wwuuL6UrrLb.

1:64 LD,[>WLb ~~,[>@) (gLD6Urr61ITQ6lJ6Yf1uurrCBffi6IT @6iJ6ljuSlrfl61j)w ~W~

Qe:w&1 !D§,].

(g)I>rrwrrEfu urr ~80ffiUULL6lJ(!5L6iIT Q~rrLr'r$§.] Q)I>(!580ffiLDrr61IT ~!D6lj

~Gillr'r 8offiuuL6UrrLb. @§.]6lJ61j)!1 ~CBuLj LD(!5$§.] ~u(gwrr ffi~~Efu @Efu61j)6U.

!!961n6l!T6!S1.ro <O1a;ITI;YT6JT(g6lJ6ni1nq.W61n6l.l :

1 6mLDIi;~8'>rrt5161TIT6i\)[Drr Q8'6U ffi6>Jr'r ~JD!!J UITIi;lJ!!rf\wIT.

2. @6m6>J !5IT6>J!), cllGUrB.J@j, LDJDIDJLD (g6>JIDJULL LD6!5fl!5rf\6U ~.'J5rr6mw

6)JDuCB~!5GUrrtb.

3. ffi6>JIT8', &IDJJI>!)8'>t51!!JULJIDJuLJ UIT6m!58'>6'ff16U QU@LDUIT~LD ~.'J5IT6mW 6)JDUCB~('9JLD.

LDJD!!J 6>J6m8'> UIT~ULJ8'>6TT u518'> ~rf\('9J.

4. Q8'wJD6m8'> 6>J61TIT =L8'>~~6U 6>J61TrTli;8'>uULGUITLD @6m6>J Qu:"!)IT6m8'Ii;6'ff16iIT,

6Trf\~~!)IT6mLD#l6oTIT6U !5CBIi;8'>uuCBffiI!!J('9J.6t!)LDB>(g8'orrL5I6YTrrGfuLDrr (g ~rru5161iT Gfu

@6iJ6ljuSlrfl61ITLb uEfu(g6lJW 6lJ61j)ffiWrr61IT (g)I>rrwffi(580@) ffirr!16mITLDrrffi

@(!5uL51@JLb 8(!5 1f16U6lJ,[>!!51Efu LDLCBLb ~~L5180ffiuULCB6IT6IT §.]. (gLDEfu
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!oJ,8'tflffi6Yfl~ @)L6\516\) 8LCBu5lrftwIT ffi @(!5,eB~6!IT. t51~6!ITfr w61rl'I~61rl'I~

8LCBu5lrftwIT ffil61SlLL6!IT.

<O1UIT~6lJIT6UT :L(!56lJ c3j6lf)WUY

@6If)6lJ 8'!b IDJ8;ffiL!:j-6!ITWIT6!IT(g~IT!b JDLo :L6If)LW6If)6lJ. ffi6lf)8'u5l6lf)~ffi6Yr

@L Lo 61SIL CB ):!)ffifr6lJ~ !b @)Lo, tfl JDU U IT6UT U 6lmfIffi6If)61T8' <018'WW

!1LLffi(!561f)6lJIl.jLo <O1ffiIT61HrrCB6Yr61T6UT.

!1LLffi(!5 : @§] <O1urftw 6lJLLLo c3j6\)6\)§] @L6If)L 6lJL!:j-6lJ~~6\)

!1LL6\51~ w~~u5l6\) c3j6lf)W,eB§]6Yr61T§]. @§] mmLLLo ~(!5Lo (g6lJ6If)6\)6If)W8'

<018'W6lJ~ IT6\), L (g!J IT0°0(g U IT !B1~ 8; 6YfIW 6fD 6T 6UTU U CBLo. 68 6i!p <01W ~

8'ITW(gW!bIDJLo (lP6If)JDu5l6\) @§] tfl6lJuLj !B1JD~6If)~U <O1UIDJLo.

6If)ffi<O16!ITL(gLITt5161TIT6fDL : @§] W!b JD <O18'6\)ffi6Yfl~ !1LLffi(!561S1!b@)

8'WWIT6!IT§]. @§] 6lJLL 6lJL!:j-6lJLo~6\)6\)§] @)8'tfl 6lJL!:j-6lJ~§]L~ @!J61Hrr(B

U@)~ffi6lf)61T1l.j6lf)LW§]. @~~ t51 ~LjJDLo (gU!J(gU8'6\) UITL!:j- 6T~ IDJLo,

(IP~YJDLo t516Yf1000UU(g!JITt5161TIT6fDL 6T~ IDJLo ~6If)~8;ffiuuCBffil~JD6UT.

ffi 6If) 8' u5l6lf) ~ : ffi 6If) 8' u5l6lf) ~ 6T ~ U §] t51 6YfI0°0U U (g !J IT

t5161TIT6fDLL!:j-6\51(!5,eB§] YJDUU(BLo (lPL!:j- (gUIT~JD ~6If)WUY6If)LW§].

t516Yf1000UU(g!JITt5161TIT6fDL(B8;@)Lo, !1LL6\) U!Jut51 !b@)Lo @6If)LUULL U@)~

~8;(g6ruIT~Lo 6T6UTUuCBLo. ~8;(g6ruIT~Lo !1LL6\51~ (IP~YJD~~6\) ~61rl'I

ffi6lf)8'u5l6lf)~wIT ffi <O16lJ6YfIuu(BffilJD§]'

~6If)6\) c3j6lf)6\)WIT6!IT 8'6lJ6lj : (undulating membrane) ffi6lf)8'u5l6lf)~

!1LL6If)6\)8' ffi-!b!J51 6lJ(!5Lo (gUIT§] !B161f)JDw WL!:j-ULjffi6lf)61T!1L61Hrr(BU61furWJLo.

@§](g6lJ ~6If)6\) ~6If)6\)WIT6!IT 8'6lJ6lj ~@)Lo.

I u@>~IYJ

LDQ9~~6lJ BL(BuSlrflUJEfu,831T6YTIT@).ITEfu, {g!BITW

{9J6rfurLD!Bff.6-ITW6lI ~Efu LD!DWIll> ~1T6lI(g!BITW

~~~l1JrTl1JLi> 8.13

~~(gLD6Of1l1JIT (s8~(gLD6Of1l1JIT616iu)

68 6i!p (g W 61rl'IWIT, (g W 6fD L!:j-(g ffi IT000 (g U IT!J IT 6lJ @) U t51 §!J 6Yr61T,
L!:j-rftuu(g 6!ITIT(g8'ITu51(gL @)CBLoU~~~ gy!J WJ gyLCB61fur6lmfl 6lJ6If)ffi6lf)W8'

8' ITfr,eB~ §]. 68 6i!p(g W 61rl'IWIT61SI6\) !B161f)JDW tfl!b !J516UTffiIffi6Yr W 61rl'I~ @J8;@)
(g):!)ITIl.j61furLIT8;@)U6If)6lJ. ~6lJ!b!J516\) 686i!p(gw61rl'IwIT (gLIT(g6!ITIT6lJ6If)6!IT ffiIT6\)IT

~8'ITfr (Kala azar) 6T~@JLo !1L6YrC5IDJuLj 686i!p(gw61rl'IwITtfl6lf)8'
!1L61HrrLIT 8;@)Lo.

(gW6fDL!:j-(gffiITooo(gUIT!JIT6lJ@)ut51~ @)6m!Tffilffi6Yr : ):!)ffi(!5Lo 8'8;~1l.j6lf)LW

8~IDJ ~6\)6\)§] ~~!b@) (gW!bULL ffi6lf)8'u5l6lf)~ (flagella)ffi6lf)61T8;

<O1ffiIT61HrrCB6Yr61T6!IT.~6If)6lJ 6lJIT(!gu51LLo @!J~~Lo ~6\)6\)§] @)L6\) u@)~u5l~

~!J 6lJU U@)~ WIT@)Lo. ffi6If)8'u5l6lf)~ !1L6If)LW !B161f)6\)u5l6\) ffiIT6m!TUU(BLo.

ffi6lf)8'u5l6lf)~ @LLo 61SIL(B @LLo ):!)ffi!J6ljLo, !1L6m!T6If)6lJ ~6If)L6lJ~ !b@)Lo

UW~UCBLo. 6lJIT(!gLo @LLo WIT!J516UTIT6\) c3j~ ~ 6lJITB;>8;6If)ffi (lP6If) JDIl.jLo

WITIDJLo. @!J ~~~~6\) ffi 6If) 8'u5l6lf) ~ !1L6If)L W !B161f)6\)1l.jLo, ~ ffi-8; ffi6YfI6\)

ffi6lf)8'u5l6lf)~ ~!b JD !B161f)6\)Il.jLo ~~~ <O16lJ6YfI~(g~IT!bJD WIT!bJDffilffi61TIT@)Lo.

ffi6lf)8'u5l6lf)~ !1L6If)LW gy!JWJ 8LCBu5lfrffi6Yr @!J61Hrr(B 6lJ6If)ffiuuCBLo. ~6If)6lJ

@!J~~8; @)~ITWffi6Yr W!bIDJLo ~ffi-8;ffi6Yfl6\) (g):!)ITIl.j61furLIT8;@)U6If)6lJ, @!J~~Lo

8'ITfr,eB~ ffi6lf)8'u5l6lf)~ (Haemoflagellates) <O1ffiIT61HrrL6If)6lJ6T~ IDJLo, @)L6\516\)

(g):!)ITIl.j61furLIT8;@)U6If)6lJ @)L6\) 8' ITfr,eB~ ffi6lf)8'u5l6lf)~ <O1ffiIT61furL6If)6lJ (In-
testinal flagellates) 6T~U6!IT6lJIT@)Lo.

@,eB~ !1LIDJUY8;ffi6Yfl~ ~6If)WU6If)UU <O1UITIDJ~§] @~6\) W,eB§]

<O16lJ6YfI~(g~IT!bJD 6lJ6If)ffiffi6Yr!1L6Yr61T6!IT.

1. ~ 6i!j.(gw6IIf1UJ6U .ffiI6If)6\) c3j6U6\)~ 6)cgw6T1.n1j-(glQITL .ffiI6If)6\}

!i}!J ~!bLo 8'ITIT.IT>!blQ6If)8'u5I6If)~ <O1lQIT61HrrL6If)6lJ (Haemoflagellates)

@6If)6lJ L!:j-rftuu(g 6!ITIT(g8'ITu51(g L @)CBLoU ~6If)~8' (g 8' fr,eB~6If) 6lJ.

!oJ,8' tfl ffi 6TfI ~ @)L6\516\) @ 6lJ !b !J51~ 6lJ ITB;>8; 6If) ffi u5l ~ 8 (!5 ffi-~ !btfl
):!)6If)L Qu IDJffilJD§]. !oJ,8'tflffi6Yr @6lJ!b!J51 ~ @6If)L):5l6lf)6\) gyLoYu5l[TITffi 6ljLo

!;9.]61HrrWffilffiL ~~UJIT ffi6ljLo <O18'UJ6\)uCB ffil~ JD6!IT . ~!JLo u!B161f)6\)u5l6\) @6If)6lJ

,M "'I< ~ ,~~ , ~ ~ ~ ,~~ ~ ~ ~ ~ , ~ , .6If)ffi<O16UTL(gLITl5161TIT6fDL

0 ':} . . , . . . . . . . . , . . . . . .~8;(g6ruIT~Lo
0

:-/- - - - - - - - - - - - - - - - - - - - -!1LLffi(!5

ULLo 8.13.1

@~~ !1LL6\) 6lJLLLo ~6\)6\)§] (lPL6If)L 6lJi.q.6lJ~§]L~, !1LLffi(!5
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LD0ww6ID&Q66TL ~UT tSl6'ITIT6hJ6IDUr, Q&rr6!furCB6iT6IT~. ~B:.~6!'\)rr61ITw

:i1L6!furCB. ~66Trr6\.J &6ID8'u516ID);Q ffil6IDLUJrr~. @~6i>r ~6IT6lj 2-3 u51.LD.

2. Gl6\)U~Lrr~LDrr61ITrrL. .ffi16!1)6\) ~6\)6\)~ U~!Trr~LD6iULq_~&rrL .ffi16!1)6\)

@~ ff>6!furL :i1LL6\)6IDLDUYW, LD~~u5]6\) :i1LL&~6ljW, (!p6i>rY!D~~6\.J

6ID&Q66TL ~Lrr tSl6ITrr6hJLCBw, ~tmf1 &6ID8'u516ID);Q6IDUJlljw Q&rr6!furL~.

@6lJ0J!516i>r 6lJrr~ B:.6ID& 8i-);Q01'f1 u516i>r ~ ISj-U U 6IDL u516\.J

ISj-rfluu~66Trr~8'rru51~L ~CBwuw U6\) ~urfl66TriI&6ITrr& tSIrflB:.&uULCB6iT6IT~.

~ 6lJ 0 J!516\.J (!P B:.ffilUJLDrr 66T6ID6lJ 6D~ ~ LDtmf1UJrr ~ U rfl66T W LD0 W W
ISj-rfluu~66Trr~8'rrLDrr~Urfl66TW~~w.

Effi6l!j. ~ LD6IITIUJrr ~urfl61ITW

ULW 8.13.2

!Trr6hJ 6T6i>ru 6lJ!Trr6\.J 19 03w ~6!furCB 8'IT 6lS16\)6I51UJw 6D~LD 6i>r

6T6i>rU6lJrfl6i>rQUUJ!Trr6\.J@!is~u ~urfl66Tw ~6ID);QB:.&UULL~. @~

(!P~Q&@!Jwy6iT6IT6lJ0J!516i>r @!T~~~~@!Jw, ~8i-B:.&6Yf1@!Jw 6)~LD6hJISj-~&rrL

!B16ID6\)u5]6\) &rr6mITuuCBffil!D~. 6lJ6ITIT!B16ID6\)u51@!Jw, !d,B:I'f1&6Yf1@!Jw @6ID6lJ

Y~!Trr~LD6hJ1Sj-cg&rrL !B16ID6\)u5l6\.J &rr6mITuuCBffil6i>r!D66T. (!P~Q&@!Jwy6iT6IT 6ID6lJ

&~ W, !d,B:tf1u5]66TriI&~ W @6lJ0J!516i>r @wY)]5IT&6iT. 6D~ ~ LDtmf1UJrr

~LrrQ66Trr 6lJ6ID66T, 6D.L!TrrtSl~&rr LD0WW 6D.tSIQ!T6rO16151u516i>r(!P~6I51UJ

tf10J!5166TriI&6iT LDtmf1~tmf16i>r eLCBu51rf1&6iT ~~w.

6D 6i!J. ~ LD6I!fl w rr ~ L rr <DI61fTrr 6lJ 61f) 61fT: @ !is~ e L CB u51rfI ~ 6ID ~ B:.

&6!furCBtSllSj-~~6lJIT&6Yf16i>r QUUJIT&6ID6ITU Qu0w6iT6IT~. @~6lJ~W e~!T

~)]5!T~~6\.J &6!furCBtSllSj-u6IDU Q6lJ6Yf1u51LL66TIT.

c .<::::;>-

3. ffi16!1)!T~g;I.I}-UJ .ffi16ID6\) ~6\)6\)~ 6TUt..S1~LD6iuI.l}-~B>ITl:- .ffi16ID6\)

@~ ff>6!furL :i1LL6\)6IDLDUYW, LD~~u516\) :i1LL&~6ljW :i1LL&~6lS10~

(!p6i>r66Trr6\.J 6ID&Q66TL~LrrtSl6ITrr6hJ6IDLlljw Q&rr6!furL~. ~6ID6\) ~6ID6\)UJrr66T

8'61.J6ljw, ~tmf1 &6ID8'u516ID);Qlljw :i1L6!furCB.

c ~.~
ULW 8.13.3

6lJ!T6\)rrW : @!is~UJrr6lS16\.J &rr6\)rr ~E;n)fTIT 6T6i>r@JW ~)]5rrw, ~~6i>r

& rr!T6mITLDrr61IT @6!fur@u51rf16IDUJB:. & 6!furCBtSllSj-U U ~ !D~ (!p 6i>r~ U

~J!516lS1B:.&UULL~. ~6hJ6rurru516\.J @!is~)]5rrw U6\)~L6ID6lJ &rr6mITUULL~.

@~ &CB6IDLDUJrr66TLD~6\)rflUJrr6lJrr ~6\.J6\)~ ~rilffil~6\)rr6hJ~Lrru51UJrrtf16hJ

6T6i>r@JW ~)]5rrUJrr 6T6i>r@JW ~);QUU~6ID~ :i1L6!furLrrB:.ffilUJ~.

1903w ~6!furCB ~LD LDrr~w 6D~LD6i>r 6T6i>rU6lJIT &6\.J&~~rr6lS16\.J

LWLW 6T6i>r@Ju51L~~6\.J, LWLW &rrwB:8'6\)rr6\.J urr~B:.&UULL e~ !Trr@6lJ
6>f!TrflLu51~!is~ @!is~ eLCBu51rf16IDUJB:.&6!fur<BtSllSj-~~ ~J!516lS1~~rrIT. ~!is~

~6!furCB ~6ID6\)u516\.J ~Lrrcg66Trr6lJ6i>r @!is~ eLCBu51rf1 LD~!Trr6rO16\)e~

cg)]5rrUJrr6Yf1u51Lw &6!furCBtSllSj-B:.&UULL6ID~ ~J!516lS1~~rrIT.

4. ISj-rfluu~66Trr~8'rrLD6\) !B16ID6\) ~6\.J6\)~ L6ID!T~urr~LD6hJISj-~&rrL

~6\.J6\)~ eutSl6hJ~~rr~LD6hJISj-~&rrL !B16ID6\)

(-..~

_.~ ~

~"\ -------

-& -'~-
-
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!d,~B>rr6YT 1T~u516\) ~)]5rrw u!T6lS1u51~~~6\)

@!is~UJrr, 1F61ITrr, ~urflB:.&rr, Q~6i>r ~~!TrrutSI UJ )]5rrCB&6iT

(!p ~ 6151UJ6lJ !DJ!516\) @ ~ tf16\) @LriI&6Yf16\.J U !T6lS1llj 6iT6IT ~)]5 rr UJrr ~ W .

@!is~UJrr6lS16\.J @~ ~6hJ6rurrw, 6lJriI&rr6ITw ~urr6i>r!D U~~&6Yf1@!Jw, LD0ww

&ril6ID&, tSI!TWLDY~~!Trr )]5~B:.&6ID!T&6Yf1@!Jw &rr6mITuuCBffil!D~'

@@utSlUD : (!p~Q&@!Jwy6iT6IT6lJ 0J!516\.J @6ID6lJ 6)~LD6hJ1Sj- ~&rrL

!B16ID6\)u516\) &rr6mITuuCBffil6i>r!D61IT. @~ Q!TLISj-~~6\)~ 6T6!fur~Lrr~6rO1UJ6\.J
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@~6ljW ff>6!furL :i1LL6\)6IDLDUYW, LD~~u516\.J :i1LL&Q56ljW Q&rr6!furL~.

~61ITrr6\.J 6ID&Q66TL ~LrrtSl6ITrr6hJL :i1LL&~6lS16i>r tSl6i>rY!Dw &rr6mITuuCBw.

~6ID6\) ~6ID6\)UJrr61IT 8'61.J6ljw ~tmf1 &6ID8'u516ID);Qlljw :i1L6!furCB.

5. GlLDL.Lrr6!l)8'ffi6TAffi I.I}-rfluu~61ITrr~8'rrwB>6Yr :

@6ID6lJ eCBrilffilUJ ~&6\)riI~6ID!D!is~ ISj-rfluu~61ITrr~8'rrw&6iT ~~w.



8'1GiuL ~6ID!b Il.jLO, (g LDIT(g 6iIT IT6ID IH':- ffi 6IDGYTIl.jLO G;)6lJ6IT 6IDGYTW@&ffi6IDGYTIl.jLO

6T 6ffiIT (g L IT~6)))w 6U G;)a: 6U ffi 6ID GYTIl.jLO !b IT&@)ffil6i5r JD 6iIT . a: IT6ffiITL 000U 6ID GYT

kJ,808'1ffi6'ff1~LO 6lJGYTIT.rf;16ID6Uu51~LO @§.! y(g !)ITLDITGiul!j-(gffiITL .rf;16ID6Uu516U

ffiIT6l51ITUUCBLO.

6lJ6YT1T6-~

kJ,808'1u516iITrfuffi6IT !b6!5flUJITffi ~6ITGYT 686i!p(gLD6!5fIUJIT6ID6lJIl.jLO,G;)a:6UffiGYTIT6U

6l51<.!:!?rfuffiUULL6ID6lJffi6IDGYTIl.jLO,@!) ~!b~~6)))<5$§.! 6TCB~§.!& G;)ffiIT6ITffil6i5rJD6iIT.

a:IT6ffiITLoooUl6IDGYTu51@J6IT(gGYT,6)LDITGiul!j-(gffiITLffi6IT, U(g!)ITLDITGiul!j-(gffiITLffiGYTITffi

LDITIDJffil6i5rJD6iIT. ~6ID6lJ LD~~UJ @)L6)))6U'@!)L6IDLU UlGYT~!b6U (y>6IDJDu516U

G;)U <5 & ffi LD6IDL $ §.!, (y> 6i5r(g 6iITIT& &1 ,rBffi IT$ §.!, ~IDJ (Y>!b6U 516i5rU§.!

,rBITLffi6'ff16U 6lJITW&@)tQIT6IDUJ ~6IDL&16i5r JD6iIT. @§.! (y>6i5rYJD 6ID6lJuUl L

6lJGYTIT808'1 (Anterior station development) 6T6iITUUCBLO. @6ID6lJ Y§.!

51LOyu51rf}&@) (host) tJ1.~ITG;)~6i5rl!j-uGiu 6T6i5r@JLO a:IT6ffiITLoOoU6IDGYTUJIT6U

ffil!j-UU!b6i5r (y>6ULO G;)ffiITCB&ffiuuCB&1 JD§.!.

@§.! 1904LO ~6ffiITCB (g!)IT~ITGiu 6T6i5rU6lJ!)IT6U 22° G;)a:6i5rl!j-&1(g!)l!j-6U
(Y>!b6i5r(Y>!b6UITffi6lJGYTIT&ffiUULL§.!. ~$!b 6lJGYTIT~Lffi~~6i5r G;)UUJIT

6T6i5r.6T6i5r.6T6i5r~LffiLO iliovy, MacNeal,Nicollemedium),

Ultrastructureof Promastigote
ffiIT 6\)&;1

. t7>.C'I ' ..£:'1' /
6T6iIT~LITLJ I6ITIT6roWlffi

Q!JLIi}@)60tb

fnJITW&6IDffi 8TW W8'l

ffi6ir>8' @6ir>tQ

- ffi6ir>8' @6ir>tQ

~ITrfu@)tbU@)@
~Ii}UU6ir>L Bin.WJ

Kinetoplast

@

. e@(
Qa:6\) ~." ~ ~~(j
6ill(lgffiJ@),!!)6V~ ". ..' GoW.-+ ~ 6\)IO Qa:6V

. ! "T

.1' ~ f '\ INCESTIONOF '

6lJITLir&@)~ITLir. .. INFECTED CELL ~
~,!!)IT6\)

~6IDL,!!)6\) , ~ [YLDLj6iITIT~6Yr "" <r:.Ci

h.. IL

~
~9~ Qa:~!t,!!)u ,Pp; Y @~ @r b ~~rJ U(B,!!)6V f~ j OJ t u. - ..--

Vi. f.p ( .oJf,l-> jI 24-36 Q6lJ61f1t I Hr 6lJ@,!!)6V

LD!t@UJ@)L6I516V ~!JITLDfT(;iDlij-&~ffiITL

QU@&ffiLD6IDL,!!)6V ~6V

~-.Lffi@
6ir>LDL &LIT ffiIT61furLrflWIT

G;)ffiIT<.!:!?UY@)IDJLD61mfI

ULLO 8.13.6

ULLO 8.13.5

68. (gLIT(g6iITIT6lJ6ID6iIT G;)!)Ll!j-@)(g6UIT 6T6ffiIT(gLIT~6)))UJ6U 8'1GiuL~~6U

G;)u<5& ffiLD6IDL&1JD§'!. @!)L6IDLU UlGYT~!b 6U (y>6IDJDu516U Ul rf}$ §.! 51<5

G;)a:6U6)))@J6IT(gGYT 50 (Y>!b6U 200 6)(gLDITGiul!j-(gffiITLffi6IT 6lJ6ID!) ~6ITGYT6iIT.

~ 6ID6lJ 68 6i!pLD6i5r (g L IT6iIT6lJ 6i5r U ITl!j-ffi 6IT ( 6T 6U.l!j- U ITl!j-ffi 6IT) 6T6i5rIDJ

~6IDtQ&ffiuuCB&16i5rJD6iIT. G;)a:6Uffi6IT ~6IDL6lJ!bIT6U ~6ID6lJ G;)6lJ6ff1(gw.rDJDuuLCB,

Y~UJ G;)a:6Uffi6'ff1@J6IT IDJ6IDtQ&16i5rJD6iIT. @!)~!b~6ID!b ~!!51<58'1 6TCB&@)LO
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(g,rBITwi> (g~IT JiJJD(y>ID, (g,rBITW ~!!51@) !!51&~1D

68 6i!p (g LD6!5fIW IT8'1Giu 6T 6i5r@J LO (g,rBIT6IDW 68. (g L IT(g 6iITIT6lJ 6ID6iIT
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6T 61fur 6m:IT11i;6ID ffi u51Ii>Ii; @)6IDJD6lJITffi Ii; ffi IT6m!T U U CBtb. @$,eB16ID6\)uSl6U
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6))ILCB6))ILCB ffiITW80/T6U 6lJ(5tb. L516ITrLj@!J~~~~6\51(5$~ @6ID6lJ LD6IDJD$~

ffi<.!:Q~~@1.J6IT6TT ,eB16IDJD!I,IT JI>IT6TTlilffi6ID6TT80 <D1/T6ITrJD6IDL~tb, ffi<.!:Q~~@1.J6IT6TT

,eB16m!T!I,IT (!plJj-80BTffi6IT <D1urf1w~IT@)tb. (gLD@1.Jtb ~1iIffi1(5$~ LD~~W

JI>!JtbLjLD61furL6\)~~!b@) <D1/T6U@1.J6lJ~6lITIT6U(y>6ID6YT~~61furCB6lJL ~!J6lJ~~@1.Jtb

ffiIT6m!TuuCBtb. @80 /TLDwtb JI>!JtbLj <D1~ITLITUIT6lIT (gJI>ITW ~!J51@)!J51ffi6IT

(g~IT6ITr Wtb.

~tiJ6lI& ~8'IT ~6ID6UT &61IlITL !!51~Efu

1. <D1LD6ITr!d,80BTFr-!J @!J ~~ urf1(g/TIT~6ID6lIT (y>6\)tb lJj-rf1uu(g6lITIT(g/TITtb

@(5UU6ID~ 6))I6ID!J6))I6U ffi61furL!J51~6U.

2. ~lJj-~~, LD!bWtb <D1LD6U6\51W@!J~~ UL6\)~6ID~ ~tb/TIT /TITW(gLD!b!J51

ffi61furL!J51~ 6U.

3. 6T6\51uSl6ITr !LL6\51@).16IT @!J ~~~6ID~80 <D1/T@1.J~~ 6)l!j? JI>IT6ITffi{5Ii;@)U

L516ITr 6T6\51uSl6ITr @!J~~~6ID~ 6TCB~~ urf1(g/TIT~~~6U.

lJj-.Lj(3~ (gffitbL51W6ITr~ @)6IDJD$~ ~6TT6lj <D1~IT!bw~6ID6\) !L61furLITIi;@)tb

lJj-.Lj(3~ (g!JITl!!!~W6ITr~ 6T6\516IDW <D1ffiIT6U6\)Ii;8in.lJj-w~.

4. @)6IDJD$~ ~6TT6lj <D1~IT!bw !L6IT6TT @!J~~~6ID~ <D1/T6ITrLrf1oooUIJ:j,§?

(y>6\)tb 86ITr W (g/TIT ~~ urf1(g/TIT~~~6U.

5. @W~ ,eB16ID6\)uSl6U (y>6ID6TT~ ~61furCB6lJL ~!J6lJ~~6ITr <D1LD6U6\51W

UL6\)~~6ID6lIT, /TITW(gLD!b!J51 urf1(g/TIT~~~6U.

9!Jtb ~8'IT~6ID6UT LDJDWtb L51J!) ~8'IT~6ID6UT&6Yr

LD6IDJD<'!:pffi@!J~~ ~!JL~ (g/TIT~6ID6lIT, LD6ID)D(!Pffi oOoU~!J<D1/T6ITrL

~ 6ITrlJj-U ITlJj- (g /T IT~ 6ID6lIT ~ ffi1W 6ID 6lJ U rf1 (g /T IT~~~ @1.JIi; @)

UW6ITruCB~~uuCBffi1JD~. @~6U /¥!Jtb IgM ~6TT6lj u~~ LDLIiI@) !LWIT6lJ~

@)!J51uL51L~~li;ffi~.

19- rfl uuG: 6IIT1TG:B'ITLD IT U ~8'1 ~!J ITIf!8'1W m 8'1

@6ID6lJ, ffi1);!?Ii;@), LD~~W ~uL51rf1li;ffiIT6))I@1.Jtb /T6lIIT6lITIT Lj6U<D16lJ6Tf1u

U @)~ffi 6Tf1@1.Jtb ffi IT6m!TU U CBtb. (g ffi tb L51W6ITr lJj-rf1uu (g 6lITIT(g /TIT u51WIT~6W

LD6!rll~6!rll6U LDLCBtb ffiIT6m!TUULB;8in.lJj-W~. <D1!JITl!!!~W6ITr~ lJj-rf1u~6TTIT(g/TITLDIT

u51wIT ~6W ffi ITLCB 61S16\)1iI ffi16\51(5$ ~ LD6!rll~@).I1i; @)tb u!J 6ljtb. /T6lJIT 6lITIT,
61S1@1.J6IT6TT LD!J51LDIT6lIT (g/Tu51uLj @LLDIT ffi 61S16TTIiI@)ffi1JD~.

6lIITJ:j;?8:,6ID& BT);!?JD8'1~tb, &L~~~~tb

lJj-rf1u U (g 6lITIT(g /T IT(g LDIT U (3 ~ (gffi tb L51W6ITr6W ~ U IT6ITr(g JD @~ 6ITr

6lJIT!J?Ii;6IDffi80 BT);!?!b~lljtb ~6IDLDlljtb.
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a!!>lTliJ ~!!51@i!!51 : affiLbL5lw6iIT Lq-Jf1uUa61ITIT{ga:ITLb, Q~IT!DW~~Ii.@)
~6ITIT ffi1W ID 615f)~ 6!5)61IT Q ID~ 6lJITffiIi. Q ffiIT6U@.liLb. ~ 61ITIT6U t.q...Ue!!j61

QUITl1!!61w6iIT61 61ffi18=6!5)a: ~6Yf1li.ffilT ~ 1D615f)~ITffi6!5)6IT 616\) 6lJITUffiJffi6Yf1a6\)IT,

616\) IDIT~ ffiJffi6Yf1a6\)IT QffiIT 6iITW61S1(BLb. @6!5)6lJ @U !t~!t@6U ~rfl~1D ITffi

6T 61fur6m5f11i.6!5)ffiu516U ~ @ffirfl !t ~ ' 61S16!5)U61S16U ID!t@W )I>ULbY
ID61furL6\)!t@@JsIT t9J6!5)W!t~61S1(BLb.

8 L(B61IiIT615Irf1 urfla 8' IT~ 6If>6OT : t.q..rfluUa61ITIT a a: ITLb Qu ITl1!!61w6iIT61,

a )I>ITw!t Q~IT!b!J516lIT ~uLbu !:B16!5)6\)!t~ 61S1u ID!D!D a)I>U !t@6U L5l!t 6!5)~ W

6T!t~ !:B16!5)6\)u51@.liLbt9J61fura6MfIT li.ffi1wlT6U ffiIT6Mf 1i.Bin.t.q..w~6IT6lj @Q!)Ii.@)Lb.

@U!t~!t@6U ""uLb ID!DWLb 8'ITWalD!DW~6U (y)6\)Lb ffi61furt.q..!J51w ~t.q..LljLb.

Q~IT!D w~6\5'I6iIT L5l6iIT !:B16!5)6\)ffi6Yf16UIgM ~6IT6lj ~@ffirflli.@)Lb.

Y!D~{g~IT!b!DLD

t.q..rflaUITalD6Yut.q..affiITL ffi@IT 6lJt.q..6lJ~6!5)LW~ITW 20/lm !:B16ITIDITffiIi.

ffiIT6Mfuu(BLb. a:ITWalD!b!J51W @U!t~!t@6U C ~6U6\)~ U 6lJt.q..6lJ!t@6U

ffiIT6Mfuu(BLb. @6!5)6lJ @U!t~!t@6U t561furLQID6U6\5'Iw 6lJt.q..6lJ!t@@.liLb, ~t.q..!t~

@)L6!5)LWIT61IT 6lJt.q..6lJ!t@@.liLb ffiIT6Mfuu(BLb. ~_LffiQ!) Qa:6U6\5'I6iIT 1D!t@u51@.liLb

6!5) ffi 61ITL a L IT L5l 6IT IT6YuL L5l 6iIT Y !D~ Lb ffi IT6Mf U u(B Lb. a u a: 6U u ITt.q..

!LwuL5l6l51Q!)!t~ ffi6!5)a:u516!5)W Q~ITLffiJffi1 Q6lJ6Yf1uY!DLb t561fur(B, ~6!5)6\)

~6!5)6\)WIT61IT a:6l.J6lJITffi uli.ffi6lJITLt.q.. 6U Q~ITLIT!t ~ ~6lITU@)@u516U~ 615f)

ffi6!5) a:@6!5)WWITffili. ffi IT6MfUU (BLb. t.q..rfluauITa 1D6Yut.q..a ffi ITL ~Lb a: IT

a:ITW!t@61ITIT6U!:B1!DalD!D!Duu(BLb aUIT~ 6!5)a:LaLITL5l6ITITa:Lb t56\)!:B1!DIDITffi6ljLb,

!LLffiQ!), 6!5)a:61ITLaLITL5l6ITIT6YuL, 1D!bWLb ffi6!5)a:u516!5)W 616lJuy ~6U6\)~

~~IT !:B1!DalD!b@)Lb.

6)alD6Yut.q..affiITL 2 ~~6U 6 /lm @)Wli.ffi6IT6lj6!5)LW~. @6!5)6lJ

68~alD615f)wIT Q~IT!bW~6\)IT6U ffiIT6Mfuu(Bu6!5)6lJu516\5'1Q!)!t~ a6lJWu(B!t~

~t.q..WIT~. @@6U Qurflw !LLffiQ!), affiIT6U 6lJt.q..6lJ 6!5)ffi61ITLaLITL5l6ITIT6YuL

~Lba:IT a:ITW!t@6U 616lJuy ~6U6\)~ ~~IT6lJITffi6ljLb 6!5)a:LaLITL5l6ITITa:Lb

t56\)!:B1!DIDITffi @Q!)Ii.@)Lb.

6lJITWB;6If>ffi Brw!blFl : QU(B61S1L !L61fur6m5f1, @u !t~!t6!5)~ !L6Mf6lJIT ffi

6T(B!t~ Ii. QffiITsITeLbauIT ~ t.q..rfluaUITalD 6Yut.q..a ffiITL 6T(B!t~ Ii.

Q ffi ITsIT 6IT U U (B ffi16iIT!D 61IT. !L 6Mf 6lj U IT6!5) ~ u516iIT L5l 6iIT U@)@u516U

t.q..rfluaUITalD6Yut.q..affiITL 6TUL5l alD6Yut.q.. affiITLLIT ffi1 IDIT!b !D1D6!5)L!t~,

QUQ!)li.ffilD6!5)LLljLb. 6TL(B, u!t~ )I>ITsITffisIT ffi!:f?l!t~, t.q..rfluaUITIDIT6Yut.q..affiITL

1D6\)!ta~IT(B Q6lJ6Yf1aw!b!Duu(BLb. @!t~ !L61fur6m5f1, 1D615f)~ @u!t~!t6!5)~

!LWc58i-Lb aUIT~ ID6\)Lb Q6lJ6Yf1aWW6lJ~IT6U, t.q..rflU{gUITIDIT6Yut.q..affiITLffisIT

!L61fur6m5f1 ffit.q..!t~ ffiITW!t@6iIT (y)6\)Lb a~wli.ffiuu(B6lJ~1T 6U 1D615f)~@JIi.@)sIT

a:6Yf18= a:6l.J6!5)6lJ ~6!5)Lffi16iIT!D61IT.

§1&!u.6I!)a: ~6I!)!Dffi<5LD, ~<Buy ~6I!)!Dffi<5LD

~uLbu !:B16!5)6\)u516U@u !t~!t@6U ~6U6\)~ !:B16Mft5IT)I>IT6ITffiJffi6Yf16U

ffi IT6Mf U U (BLb !:B16!5)6\) u516U 8i-UITu516iIT (Suramin) 6T6iIT!D IDQ!)!t ~

uw6iITu(B!t~uu(BLb. @!t~ 1DQ!)!t@!D@)U U@6\)ITffi Qu6iITLITu51t.q..6iIT

Waa:IT6I!)~a61ITL ID!DWLb DFMO (t.q..Y6ITaUIT615f)6!5)~6iIT, DL-

6!5)Lye a UITu51!t6!5)~ 6U ~IT 615f)6!5)~6iIT) IDQ!)!t ~ ffie Lb uw6iITu (B!t ~u

u(Bffi16lIT!D61IT.(y)6!5)6IT UIT@UU6!5)L!t@Q5!t~IT6U QID6\)ITITaa:ITUaUIT6U6T@JLb

1DQ5!t~ uw6iITu(B!t~uu(BLb.

8 Q5ffiJffi16!5)6Mf!t ~ ~ 61!)!Du5161ITIT6U ID615f)~ a)I> ITw!t a ~ Ii. ffi!t 6!5)~

@)6!5)!Duu~Lb, !:j,8=61 1DQ!)!t~ uw6iITu(B!t~6lJ~Lb, !:j,8=61ffi6!5)6IT L5lt.q..li.ffi

QUIT!J51 6!5)6lJuu~Lb 61!D!t~ ~(BuY~6!5)!Dffi6ITIT@)Lb. @!ta)I>ITw ~ITli.ffiuULL

U@)@Ii.@)8= Q a: 6UU6lJIT ffisIT UIT~ffi ITUY ~ 6!5)!Du516U !L 6!5)L ~6m5f1w

a 6lJ61fur(BLb @61furL6!5)ffiffi6!5)6ITLljLW a:L6!5)L ID!DWLb aU61furL). ~LIT!t~

Qa:t.q.. QffiITt.q..ffi6!5)6IT @)6!5)!Duu~6iIT (y)6\)~Lb, !:j,8=1fI ~(Buy 1DQ5!t~

uw6iITu(B!t~6lJ~6lIT (y)6\)~Lb, @6!5)U6lJ6!5)6\) ~ffi1W6!5)6lJ uw6iITu(B!t~6lJ~

(y)6\)~Lb a)I>ITw UU6lj~6!5)6\) ~(Bli.ffi6\)ITLb.
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1D615f)~615f)6Ut.q...1i.e!!j1fl6)alD6Yut.q..affiITL, t.q..rfluaUITalD6YuaffiITL @u61fur(B

6T61IT 6lJt.q..6lJ!t@6U ffiIT6MfUu(Bffi1!D~. t.q..rfluaUITalD6Yut.q..affiITL @U!t~!t@6U

@Q5!t~ 61S1Q!)!ta~ITLbL5l u516iIT Qa:6Uffi6Yf16U a)I>ITw!t Q~IT!b W !L61furLIT Ii.@)Lb.

6)alD6Yut.q..affiITL Qa:6U6\5'I@JsIT QUQ!)li.ffilD6!5)L!t~, Qa:6U6!5)6\) ~!:f?l!t~

L5l6iIT @u61fur(B 6lJt.q..6lJffiJffieLb @U!t~!t@6U Q6lJ6Yf1uu(BLb.

a:ITffilT6iu (g)I>ITW ~!J51~ !J51ffi6Yr

a)I>ITu516iIT ffi(B6!5)1D L5l.@)Q!)61u516iIT ~61S1u!t ~6iIT6!5)ID6!5)wLljLb (viru-

lence) 61S1Q!)!ta~ITLbL5l u516iIT 6lJW~, a)I>ITw!t~(BuuIT !b!D6U @6lJ!D6!5)!DLljLb

8'ITIT!t~~. a)I>ITw Q~IT!DW ~~6U ~WIDIT~Lb u51ffi!t ~61S1UIDITffi @Q5Ii.@)Lb.

@!t!:B16!5)6\) ffi(B6!5)1D !:B16!5)6\) (Acute phase) 6T61IT"uu(BLb. a)I>ITWIT6Yf1,
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t.q..rfluua 61ITITa a:ITIDIT B>(!!)§1

t.q..rfluUa61ITITaa:ITIDIT 1i.e!!j61, ~QlDrflli.ffilT t.q..rfluUa61ITITaa:IT6!5)IDWIT616Yu

~ 6U6\)~ 8' ITffiIT6Yu a)I> IT6!5)W !L61fur L ITIi.@)Lb. @!t ~ 8L (B61fur 6m5f1u516iIT

~IT Ii.ffiUULL6lJIT ffisIT, ~61S1UIDIT61IT~6U6\)~ )I>ITLULL a)I>ITwli.@) ~6ITIT ffi6\)ITLb.

~ULb aa:IT ~6!5)61ITu516iIT(y)6\)Lb a)I>ITw @Q5UU~IT ffili. ffi61furL!J51WUULL6lJIT ffisIT

a)I>ITw ~!J51@)!J51 @6U6\)ITlDa6\) @Q5li.ffi6\)ITLb.



ffiITti.J~ 8'6\) IT~tb, J:Bl6(f(IT$r'r 8i-!Jut..S1ffi6Tr LD6IDIT6mIT!J6U, ffi6U68!J 6U 6lf Ii>ffi

J:Bl6(j)6\)WIT~tb UIT@li>ffiuuCB6lJr'r. @~wl!fJtb ~r'r~ffiCB .!}.j6(j)LlJ.jtb. (!!J19!E6(j)~ffi6Tr

6T6ff1@6U @!E~.lliITti.JIi>(!!J ~6ITIT6lJITr'r ffi6Tr.

ffiCB6(j)LDWIT6IITJ:Bl6(j)6\), $tq-st~ J:Bl6(j)6\)WIT&1, @C!5~wtb QurfI~IT &16illCBtb.

@C!5~w ~6(j)8'ffi6Tr 8'16(j)~6tjffi(§tb, Q~ITLr'r!Et9J 8'16(j)~6tjIDJ6lJ@6lITIT6U @~~

@Wli>ffitb J:Bl6iITIDJ @!DULj 6) !buCBtb. ~6(f(IT 6tj u IT6(j)~u516iIT .lli!JtbLjffi6Tr

.!}.jJ:§1li>ffiuuCB6lJ~IT6U ~.lliITti.J 6)!buCBtb. ~ffiIT6\)6iIT Qurfl~IT(!!Jtb.

~.lliITli.JUU!J6lJ~~W ~<BB>ffiUU<B~~W

8'1TffilT6fu ~.lliITti.J eQ5 ~IT6tj ~.lliITWIT(!!Jtb.@!E~J]5ITti.J.!}.jQLDrflli>ffilT6ill6U

l!fJ1i>&1WLDlTffi LDst@W, Q~!b(!!J" .!}.jQLDrflli>ffiIT61S'I6UffilT6(f(ITuuCBtb.

~li.J6lJffi ~li.J6lJW~

1. QLD6U6\51W @!Jst~ UL6\)st@6iIT ~6\)tb tq-rflu~UIT LDIT6futq-~ffiITL

@C!5UU6(j)~ t9JrfI~LDITffi ffi6IDITCBt..S1tq-st~6U.

2. ~tq-st~, LD!bIDJtb QLD6U6\51W @!Jst~ UL6\)st6(j)~, ~tb8'1T 8'ITW~LD!b.'J51

ffi6IDITL.'J51~ 6U.

3. &1611f1 u6iIT .'J51u516U ~L6\51@J6Tr (!!J6(j)!D!E~ .!}.j6IT6tj @!J st~st6(j)~~

Q8' ~st @ 6) t!::e J]5IT6Trffi(§Ii>(!!JU t..S1!D(!!J, tq-rflU~UIT~LD6futq- ~ffiITL

@C!5UU6(j)~1i> ffi6IDITL.'J51~6U.

4. ~ ti.J6lJ ffi st@ 6U 6lJ 6IT r'rIi>ffi U U L L e L CB6IDIT6mIT1 .!}.j!b !D rfICB6ill L

~6IDIT6mIT16(j)W,8'ITffilT6fu~J]5ITu516IITIT6UUIT@li>ffiUULL6lJr'r6T6IIT 8'!E~~ffist

@!b(!!Jrflw LD6I1fI~rfl6iIT. @!Jst~st6(j)~ ~IDJc58' 6(j)6lJstt9J @!J6IDITCB

6lJ1T!JITuffi6ITffiJ:§1stt9J~6IDIT6mIT1u516!IT~6(f(IT6tj UIT6(j)~u516UeLCB6IDIT6mIT1

@C!5Ii>&16iIT!D~IT6T6iITU6(j)~ ~8'IT@st~6U (Xenodiagnosis).

5. 6ill WIT@u516iIT t..S16iIT J:Bl6(j)6\) ffi6ff16U ~ 6(j)6ITst ~ 6IDITCB6lJ L@!J6lJst@6U

tq- rflu ~ U IT~ LD6futq- ~ ffilT L @C!5uu 6(j) ~ QLD 6U6\51W FF!J UL 6\)

~8'IT ~6(j)6lITu516iIT ~6\)tb ffi6IDITL.'J51~6U.

6. J:Bl6(f(IT$r'r l!fJtq-~8i- .!}.j6U6\)t9J ~6(j)8' @6lJ!b6(j)!D ~u51r'r @8i- ~8'IT ~6(j)6IIT

(Biopsy) ~6\)tb tq-.(!!Je58'1u516iIT 6)~LD6futq-~ffiITL J:Bl6(j)6\) ~6Tr6IT6(j)~

ffi6IDITL.'J51~6U.

9!Jw ~8'IT~6(j)6IIT(Serological diagnosis)

LD6(j)!Dl!fJffi oOok!,~!J 8'6iITL 6T@r'ruQUIT C!56IT ~8'IT ~6(j)6IIT LD6(j)!Dl!fJffi

@!J st~ .!}.jWJ @!JL1f1 ~8'IT ~6(j)6IIT J]5ITLULL 8'ITffiIT6fu ~J]5IT6(j)W ffi6IDITL.'J51lJ.jtb

~ 8'IT ~6(j)6lITWIT (!!J tb.
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8'1~~6(j)8'IJ.jLb ~CBuLjLb : J:BlUr'rtq-LDITIi>6fu, LD!bIDJtb QU6iIT8'1611f1LIT~6I"\)IT6U

6T@JLb LDC!5!E t9J ffi 6Tr 8' ITffi IT6fu ~ J]5ITu516iIT ~6ill!J st 6(j)~ Ii> (!!J6(j)!DIi>(!!Jtb.

.!}.j~ 6\)ITuLj rfl6IITIT6U LDC!5!Et9J 8' ITffiIT6fu ~ J]5ITti.J ~r'r Ii>(!!Jtb 8' Ii>@ 6lJITti.J!E~

LDC!5!E~IT (!!J tb.

@!!:>~.lliITli.JffiL<BuCB~~~~B>ffilT6IIT 6lJWlffiGYr

1. rflCB6illL Q6lJIi>LIT6(j)!J ffiLCBuCBstt9J6lJ~!bffiITffi k!,~8'1

LDC!5!Et9Jffi6Tr uw6iITuCB stt9J~6U.

2. rflCB6illL k!,~1f1u516\51C!5!Et9J ~CBIi>(!!Jtb 6lfLL6(j)LDULjffi6IT.

3. 6illWIT@ LD!bIDJLb k!,~8'1 u!b.'J51 ffi!bt..S1st~6U.

QffiIT 6U6\51

J:516tf>6OTGUl6\> <OI/LIT6fr61T <Z6U6Iiu"nq.W6tf>6l]

1 I!j-rftUU<Z6OTIT<ZaoITLDLD6l5f1!'5 @1J~!'5w, LDJDIDJW iLL6\> ~1J6lJ~6tf>!'5ll.JW, <OI!'5rrJD!D1i;

8i>ill}lli §(!5 <018'6\> a;~ <O\a;rr615iITL @;61fur(B LJ.!D<Z!'5rrJD!D~~6\> <OIps(!5rfucfu1

@6OTriua;6iT LD6l5f1!'56l5f16\> <OI!'5rrJD!DIi;Bin.l!j-w~. ~6tf>6lJ I!j-rftuU<Z6OTrr<ZaorrLDrr

u~1¥I <Za;wL51 w6iIT<Zao LDJDIDJW I!j-rftuu<Z6m"rr<ZaorrLDrr u~1¥I <ZlJrrli!!l¥Iw6iIT<Zao

@1J61fur(Btb .wJL51rftli;a;rr6lS16\> a;1T6!5!ITuu(Bw li>6!Trrl¥l6m"rr 6T@)JW k!,I'F1¥I @6m"~~6iIT
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