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'1- I 71 

fvt.fpwqjljl . q._p, 'l_mqtuUjLUU 

'1- 171 '1-wu)lhuwG Ucr·.: 

f1 

CGT]hwGmp L. tlwuuwt{np tlwuptwljbliuwpwumpJmli.­
bp.: Uunqpl.j, 2002.- 161 t2: 

1905000000 
2002 !}. Q.Uf128.4 0136 (01)-2002 

ISBN 99930-74-80-2 © «Uunq)14» hpwmwrw4~11Lp.Jlllu 2002 p. 

t.,.l:T .P uu nr-fcTBilFLI 

UnLU2WJll1t{llq obnGW[1ljnu\ Gh[1lJUIJWgt{w() t lliULUUUillpnuftuljwG lllUU­
pt:tullhuuwpw(intfJJUIU qwurufJW\JQ, n[lmLI QliTJqpljt[tuc) h(i tumupljwJ[l [lliq­
llwGntp L t1wullwljnp pwd]1liGb[1Q: 

Cliqtnuumr pwclumtl uL.pljuqwgt{LUO t tlwGrtutljbGuwpw(lnlp.JUI(i lll ­

llW]lljlLIU, l(lll[ll(Wgt\w(i UjUIL11UlllflJI1LU[I, UWU[1tlibp)1 11WUWljU1pqt)w[l 
ul.jqpmliplibpQ , tl)ll.jpnorqwGpquGtp]l oL.wpwlimfl.JntG[! L. ~1)]1lLPiltnqpwli , tll[l ­
umt!J]lG t.IJ1?wt{wjp)1 q.npiJnGuhpp tuqqL.ump_lntGQ tl]1lj[11lo[1qtuliJ1qtWhp[l ljbli­
uwqnpo ntGbmpJWU t{pw , LllUU[1tGbrr qb[l[l p(impJWU ub2 liJllipbp[l 2Jl2W(iw­
rllllflJlllU!llll, tlj1lj[1norq.wli)lqt1Ubpp qbGbll1)1l.jwG L, LjJnLj1n)muljtulimpJlllUQ, )lli­
.'pbli~J]lwli L, ]1tlndi)lmbll1[): 

1,bpljlll.Jlll9t{LUO (i_pllfJJI hUIIllllUJUIUllUUjuW(irlll) t lllnLU[llJUIJ]l <)Jlllll)Jlp[J, 

pwqp Ul_llj tlwptwl[bUllLUpwGmpjlliU f1LUUQU)Jlli~J[ILUIHUt{bjthllll1(blJl fllU[lOllb ­
Llll llUHllU(l , )1 lflLUJlpbplllp.JIIlU lli.J[ obnGwpl.jGhpjl , zwpwqpt[wb t hLUJI(j Ill 

ll(UlUlltllljUWlip OUllt{: 
u·wllptw4huuwpwGntfJJLUU thuuuwt{np pwcllirm\ llb[1l[WJLUqt[w<i t l[b£i­

qwlijJGI:ip]l pwljlllb[1plllj h)ll{wGqlll[~Jm(iGbpJl LWPilJllUUHl(l wrlllliiJlllJilUl[l Lt 

htll)llll ~J ]l~Gbpp GnLJGwljwGtuqntt.l[.! ' UlPUJJl llJll12niLIQ : 
U1HU2WJ1LJLI11fl obnGtup4Ll 4oq(i)1 muwunqlibpjlli ULUlt jlU!2U11iplllJli lliJ­

juwUllLIUJ2)1 u)l~JOgnl{tWL{ Jl1l(lUI(.j(ibtl1l Liwupt,utljbGuwpwlimflJUlli I]WUtlUflUlt)[l: 
;;>t.nliLH[ll[Q Gtu)uwUlbutltu() t muwlinl)lil:ir[l, wuulflJILUlim(ihpjl L pwljUJb­

p!mtnq 11w L[LU G LUI pH [lUI Ll1 np!nu (i bpj1 LU} tuw LI1W ljj1g (ihp )1 hwthu p: 
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utjftpljmtf t UJ[lll.'pbunp-tfwfiptwpw[i 
CJ-mpqbu CwpwpJwuft UJWJc7wn hjJzwwwLJfdi 

C'b~U'bfi~P UU'bPtlWU'bfi~[0-3fi~'b 

1. UU'UPtlWU'Gll~[c)-8U'U Uf1UP4:U'U 

lfwuptwpwumpJnLUflljbuuwpwuwljwu qftmmpJwu pwdftu t 

u·wGptwpwGmpJillG(l ljbGuwpwGw4wG qpmmpJmG t , npU mumuGwujl­
pnLu t t\tuGpwqnLJG , wnw4_btwutbu upwp2!12 opqwupquGbpfl· uwuptubpjl 
unp~>11LiltlJ1wG, ~>ltqpntnqpwG, qbGbmpljwG lt ti.JntnqpwG: 

'1-pwGg bu Ujutmljwfimu pwljmbppwGbpQ, uflljpnuljnuJplj uGI.jbp[!, wlj­
mjlGnuJtybmGbpQ, LjflpmuGbp[! Lt WJt opqwGpquGbp: upwGg q(iGmu bG UllWJG 
LlllUW.JpG ljwu ttbi.JmpnGwjflG uwlipwflptnwljp oqGmpJWtlp : 

UflljpnopqwGpquubpl} LWJGnpbG mwpwo4_wo bG pGmpJwG t1b2 L wlj­
mp4_ uwuGwljympJmG mGbG GJmrwtfmtuwGwljmrJwu, hni1W411JW~Jt'iw(i, n­
pn6nl'J.Gbpll uwpunl'J.Illfl.JWG, tJ.wpwljflL UJpngbuubpp qwpqwguwu qnponn!: 

lTwGptwpwGmpJntG[I pwdwG4_nu\ t hbmltJWL pGpGnqmt.tG qpmwD.JIHr)t:.­
p)l QUilhtuGmp, pct2ljwljwG, wGwuGwpmdwljwG , mbtuGpljwljwG (WJHl.flllGw­
pbpwllwG), S?flWJpG (on4_w.ti1G), 4Jllll'J.WtnGmbuwljwG, mpbqbpwljwG L WJtG: 

UllljpnopqwCi)lqtlGbpu oqmwqnpo4_mu bG dnfln4_pqtuljwu mlimbuntpJwG 
mwppbp pGwqw4_wnubpmu' ubmwtmpqpwJnLU, npu1bu ubulWl'J.Libp)l unp­
pbum, Wl'J.j2Wtn hwupbppy, omtwJpU 2Pf19, ubUlWl'J.Ubp wpmwqwmbplt hw­
UW[l, pbmnup wupnLf3JiliG£! pwpopwyGbtm Gtqwmw4n4_ (zpGwG.tmp)lG ljbU­
uwqwGq4_wo w4_bttuyGbtn4_ pwpopwyGmu bG Gpw wupnLf3.JnLGQ): 

lTwuptGbpG oqmwqnpo4_mu bG npuJbu uwGpmwpGbp' GpwGp uwppmtY 
bu hntlQ L 21ll[l[! opqwuwljwG uuwynpflGbppy: .Pwgp WJll, GpwGg oqmutqnp­
omu b(i Ull()lUlW4myGbpp, wupGtuprmGbpp, :j>bpubGmubpjl, LjJltnWU[lGUbpll, 
opqtuGutljw(i rrmGbpp, npuflwljwG U.Jlllf3bpp (tpwunt, pmrwlint. W~jbtnnu , 
4t11ybppu , pwquwzwpwpul:ip, ljwpGwupbpJ2Gbp L W.JLG) umwguwli hwuwp: 

4 

2. UU'UPtlWU'Ull~[c)-BU'U tllUSlfll~[c)-8U'U 
"'UUUJl..llSU4:'UUP4: 

tfwfiptwpwfimpJwfi awqntul! L. qwpqwguwfi tlJ.ntthPl! 

'l-bn zwm lj_WflnL~) . upu~L uwuptubpp hWJLnUWlplpOntUI}, UWJll}ljlllp.JWUf! 
huqmfrp tpG Gpwuy tlpsmymJ. hwpmy4_nl1 npnz U(pnybuGbp: 

u·wptl[! ljwpnl'J. tp UjWli1(1LUUtnbt qpGp , qwpb5_)mp , ljtupuwupbppGbp L 
W.JtG: 

'-lwpwljp[ hf14_wGf1mp.JmGGbpfl f1bU ljflpwn4_mu tpG lljwm4_wummuGbp 
(uwpf1ljwuy pGwljwG aLul'J.I.JP rJbU lljWtn4_wummuGbpQ ~flGwumwumu, 

<.lrf1ljwumwGnu1. 4n4_ljwumu): · 
J:>pqpljwJil, ppupwJp, pdzljmp.JwG , pG[Ujbu UwL umLmpp , omtwquw­

~JIIlp.Ju•G ( 17-pfl flwp) pmnu qwpqwyuwu hbm ubljtnbf!, wGhpwdbzmmpJntG 
owqby utnbflbbtm hbnwrJpmwlj Lt tunznpwgmJy : 

OUjtnpljwJfl G4_wtinu\Gbpp zGnphf14_, 17-pfl fltupp ui.Jltpmu hw.JmGwqnpo­
tlby uwGpwqmJG opqwGpquGbpp tuztuwphl}: 

Unw2!1GQ , n4_ hw.tmGwpbpby lt Gltwpwqpby uwGptGbp(}. hnLwflqw ~J il 

qflmGwljwG U.LltbGhmljG tp: Ubuhmljp hwJmGwqnpompJmGGbpQ tupwu 
hwGqpuwgwG uwGptGbrfl mumuGwuppmfl.JWGD: QG'l npmu, 150-200 mwtlll­
Ubrll [)Gpwypnul, ljwmwpbLwqnpa4_wa uwupwfljlmwljGbrp pwgwljwJnL(')JLUu 
U(WU16wnn4_, nwmuGwupp4_mu tr UflwjG mwppbp oltbpjl uwGptGbrll llnp.1>n­
L114IlWU (uwupwqpmpJwG dwuwuwljwzpS? wG) : 17-pfl fllllpp 4_bpS?bppg upG 2Lt 
19-pq qwpp ljbubpQ uljut!bg :j>pqJmLnqpwljwG dwt1wliw4wzpS?WUQ, ljwllj4_wo 
:t>tHuGujluryfl qpmGwljwG l.IT)wumJnpp hbmwqnmmp]IHGGbrp hbm , npl} tqwp­
l(b~J uwGptGbp[l up pwGfl mbuwljGbpp ljbuuwpwGwljwu hwmljmpJmGlib(1(l: 

L.IT)wUUl.Jil[ljl hwGtiwrbfl wztuwmwGpGbpp zGnphp4_, npnGg Llll211~)114_ 

LqtupqwpwG4_bgpu tuunpuwu Lt GbtuuwG llj(111!JbuGbpl}, 19-(111 flWPfl uwuptw­
pwunq-}jntGQ qqw1J1 wnut2WilpUillp.JwG hwuw4_: L.IT)wum.JnpQ WlljWlJ!ll~Jbg, 

np ljbGfltuGp twljGbpQ pGpGwpbpwpwp LhG owqmu (untnpwljJl qwpqut~JUWG 
mLjJWL l[lmtm!l), hu1JmGwpl:ipl:iy uwflptGbp , npnGn 4wpn11 bG qn.JmpJmG mGb­
Gwt wnwGg pp4_woG[l, lljUtpqwpwliby q[lum, qwpt.2rl1 L zbpwu[l npflbp[l h[l-
4_wGf111lp.JmGGbp[!, uzwljbg umbpptJlqwgpwJfl (UjWUtnbpflqwgflw.J[l) UbpntlQ, 
wnw5_)wpljby 4_wljgf1GwGI:ip (Ujwtn4_wumwGJmpbp) l[wpwljpL hpl[wGf1ntp.JmG­
Gbpp flhll, pG[U(bU GwL Wll(Wgmyby uwGptGbpfl qbpQ 4_tupwljfl awquw(i Llb2: 

<+bpt1wuwyfl qpmGwljwu 0-.4ntuQ Uzwljbg hbmwqnmmpjwG up 2W(1)2 
tlbpm1Gbp Lt hwpumwypbq uwGptwpwGwljwG mbtuu[lljwG: uw 
ljjlpwnml~JWG Llb2 umypbg U(pGfl uGGflWjpG llPS?WtiWJ[IhpQ uwGpt(ibpp 
thupmp ljnqmmpwGbpp wG2wmuwG hwuwp , wnw2wp4ty wuptJlGwJJlG 
uhpljb[l , lljWU1(1WUUlnLI.jGbpp Gbrljuw(i hwuwp, llWU(llllflpUlwljp Lt 
thu(ipwtntutuG4WP21llPJWG puhru!mG hwuwljwpq[!: 
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n-nw qjm1Gw4wG b.t) . Ub~GjllJntl~ hwJmGwqnpah~J jHlmCij1mhu1p .' j>wqn­
gjlmwp mhumr.Jmuo L WUJwgmgby 4wruwrf'l4tu.JpCi L Gttumo u1mu snuqGnq 
owGptGhpp up2L h!ltub wGmwqnGpqUQ : 

l .U .ShG4ntlu4pCi ' hw.JphCiw4wG uwGptw4hCiuwpwGmJ'JLUU hjlOfiwqjlpQ, 
ozw4hy tlw4gpGw ujlpppJtuG tungj1 J1hU: 

'1-.b.l•t!wGnt!u4pG, llflQ Ljjlpmutupwlimp.JWU hjlUUwqjlp(i t, WUJUI \-) lll~lbq, 
np 4hGJ1wGp uwlipwqm.JG tw4uhpQ. npnGp tuG~Jlimo hG uwliptwlttuG 
pwop~Ghpll LlP211Qt1Lj, lUI1LU2WYUt1LU hG atuwtunmp mhpLGbpp Lllll[ll1Jil4 
hj1LjwGJ1mp.JmCi: 

U'wGptwpwGw4wG qpmmrJWU Ub)l uta Ghf11lf1111Ll mCihG Oil zwpn Li/llll ­
G w4wGGhp ' U ."U. '-lpGnqpwrlu411Ci , lllllltuJpG uwuptwpwGmp JWU h pUUWlJllJlJ] , 
t.l .l.OutuwGu4pG' P22tuG_pnpj1 tuonpOLuG hwpm~Jll~GhppG htuJUlCituqnpanq[l, 
npu mumoGwuilflhL t wqmn 1Jflpunrl UwGptGhpp qwpqwgmuu, 'U.U.lJlltupGJ~ · 
htujpbtitu4tuG wGwuCiwpnuJw4tuG uwGptwptuCimp.JtuG hpUGtuf!PJl[l: U'w(i ­
ptwpwGmr.JwG t[tupqtuyowG u1UJmUnLf'lJWG ut2 flhp hG mCibyhL CiwL pwttt1ur ­
pj1Lj W.JL qpmOw4wCiGbp: 

3. {}ll.lJPllOPq._UL,P.Qlfb.bP.P. Ll-UUUlJUPq._UUL, 
UliQf!ll~\.,.Q\.,hPC 

f1{jc.'UffWj7 "' ulfqpmfipfibp bfi [!UlfWO' tfjlljf1110JHJW{ijlqtHibtJ/1 
qw u w L; wpq tf w {i !JjnFp m tf 

Pntnp 4hGqwGp tw4Ghpp P22LUJjlG 4wnmgtlLuOp[l pwdwGt!mLl t hplpn 
tuupp ' UJf1114wppnmGtpJ1 (uwtuw4npflqwLjnpGbp) L tm4wppnmGbp (4nppqw­
L[npGhp) : 11lpn4wppnm(ibpp 4npflqlliGJlllf'l[l L opqwGbtGbpQ f3LUlltuupnl[ wG-

2WU1l[wa lhG Yllmnuwuqtltujpg, upGl l}bn tm4wppnmGbpp 4nppqtuGJillF[1 L 
opqwGhtGhpQ m(itG ubUppw(i (pwqtuG('l) : Pwgll LUJJ1, Ulf1114wrpnm0bpp 

P22WJpG pwqwfi('l pwqwrwmpJwG ut2 umGnuY t UJbUJU1PJ1114LP4wCi (om­
phjlG), 11[1[1 tm4wppnmGbpp Unm pw~Jw4wJmO t : 

1Tlpn4wp}mmfihpp tuupJlli LLJtum4wGmu bG' pw4mbppwGbp[l, w4mllGn­
opghmGbpQ, UUJilpntutmGhp[!, nJ144hmupwGhpQ L 4tUUjll1llllJLUULUl 2J1pUmn­
(itpo : 

tm4wppnmGhpp tuuppG ' J1pncJGbp[l, pnppnuwuG4hf1[1, upLJpnu4mqp4 
2PJ1Umnlihp[1 L npnz !llltup2r2Ghp: 

!977 f34W4tuGp(i l.U'wqpnLLlQ L '1-."UbGCipG wGS?tumbgpG hGwpw4mb­

JlilwGhpjl Up hf1f111f1'1 tumup, npG ~U114f1411LU 1: ubpwG LUntUS?lli~)Uilq whpnp 
aaupwpw4mbppwGbp, w(iwbpnp aamup L[bpw4wGqG1111 PW4mbpjltuGbp, 
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Up411UJ[LU([Ll hf1 L W.JLCi: <!.CiwuwGptGhpQ P22WJpG UjWUlp Uh2 umphjlGp ymtuw­
ph(i uJwpmGw4nuY hG rpm pwquwzwpwpGhp , utLJ!Hnw4mgGhp L 4hilOUl1l-

ooo () 
phpG : L,pwGp 4tutlllll bG qwpqwGtuL 1 C- py pLUflOJl ( 105 C) 2bpuwump-

6wGp LL]W.JUWGGhpnul: 
Ur4rnopqwGpqtHihpQ unLjnpwpwp GzwGw4Ljnu1 hG 4r4Gw4ll (ppGwp) 

w(iLjwCiw4wpqnLj ' yhqw.JpG L mhuw4tuJpG, opi1Gw4, upppp.JtuG tun!J)l 
hwpmgp~[l · Bacillus anthracis: 

fllwpqwqmJG mwpunGmYp4 OpLuLjnpQ hwGqlmwGmu t mhutu4[1: Shuw4-
CihpQ ilwuwtuupl[mu tG oGmwGppGtpmu, QGunuliflplitp~ · 4wpqhpmu, Ljtp -
211lifitpu tt ' l'}tuubpmu, pu4 qwuhpQ' LUJlPWJrllr.JmGCihpmU : 

Sbuw4Q tqnutmuwgpwGhpp wupnrwmr.JmGG t: "UpwGp rnCihG uGJ1hw­
(imp awqnu1, qhGnmpUJ. U11f1~lllli14PW4tuG, 1)PtLPI1LilllPW4tuO L W.JL hwm4w­
lijlzCihp , npn(ip npnzw4r Ll[LUJUWGGbpmu WI1LU\)WyGmu bG UlliJUWlllpUJ LlJJlll­
ljhUlihp : 

Shuw4GhpQ 4uqmq bG pwdwGLjb[ bGpwmhuw4Gbpp 4tuu ulwppbpw4-
Gbpjl , npnG!J G2wGw4mu hG «vam l[hp2wawGgnLj: 

'1-wuurlttu[lqtlwli hpopmu [1G4wa t hwm4wG)lzGbpp Llp wopmw hwuw-
trr · 

w ) ~~hCinmpLlJLU.JpG (LYnp.'!mtnqpw4wG , 4ntLUllll[lW.JpG, 1Jjlqpn[nqjnu4wli L 
LU.JLU) 

p) qtGnmllUJW.JilG ' '1-1Jf0·-r hppf1111lwgt1wG obpnJ1n4 unuppt11 
Ull4J1Il0[1qwlipquGhppy WU2UIU1Ljwa uwGptGbpp tuqqw4ylllf}.JilLU : 'nJrc.r-p 
unth4mtGbpp 4tuUJw4~JOwG pwpop wumj16wGQ (80-90 mn4nu L wl[b[pG) 
L)4tu.JilLU t hntl11[11qpwjpG , LU.JU)lCipG qbGbmp4 wqqWlJQilLP.JLUU uwupG: 

4 . UP4:PllQPq._U\.,P.QU\.,hPPUOP~lllDq._P.UL, 

Pwl;wbpftwfibp/7 !JjJtffiwljw{i d!Jbflft puinpwqftpf!: f1ujn l. tfu' 
t ujnufig unuppbpmp;mfi[! 

U'wCiptGbpQ JlphG!Jp~J Gbp4tuJtu9Gmu t(i !2Lilf1n~I)PUHJ qmp4 opqwGpqu­
libp : Cum 6Lfl GptuGJ2 trGmu hu · qGf)w6L (4nlthf1) , 6nt1P4tu6L, qw[WflllltlL L 

pbJwGuwG : 4n4bf1[l [lUUl fJLUUWL!npuwG L 4iwt1wG pOnLJpp tJlGmtl bli t'ip4pn­

ljlllJhp, fJ!H4LI14n4hf1 , mhmptu4n4hp, umw~f1Lw4n4bf1 , uwp~JpGwGbp: 8mt4tJ -
4tuGtYwG 4wu 4LtuGw6L uwGptGbp[l pwdwGt~mo bU bp4m tuupil . pw4mh­

pjHulibpil l• ptuSJp[Gbpp: '-lbp2pGGbpu npnzw4p LlJLU.JUtuCiubpmo tunw2tu9Gmu 
h(i ULLJllJl, 11[1[1 4wpnq t tnbf1W4tu.Jl[b[ 4hCimpnlimU, bGf3WOtu.l[lbpmu 4wo OWJ­
pbpmu: UJli pw ~JrtGhp~. npnG9 umw2wypwa uuJnpJl mpwthuqjla[l tYbo t pw­

qjlJP JtuJCimJ3.JillCip~J , wGLjwGmt\ bG 4tnumppqw (4wr4wuwj1Julp, ~.o4wpj1 hw­
plll~J)l ;> Cibplj LUJ[fi): 
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t3mut]14w6l.t pw4mbppwGbpQ, 4wjl.ttjwo mbuw4]1y, qtuuwt]npt]nLLI loG 
wG4wGnG 4bptqntj 4wu zrlPWJml, qmjqbpntj: 

q-Lu[wpwol.t tlwliptGbpQ, npnGp utwppbptjmu bU qw[wplibp]l pwGwlpn], 
bp4wpmpJWLlp l.t mpwuwqontj, pwJwGtjmu bG tjppp]1nUGbp]1 (tlwptpu tul1[b­
f1WJ]1 tjppp]mG), UL4Pf1PtGbpp (3-5 qw[wpGbp), ul4f1PntubmwU4pp (tbUJU111-
uUJ]lf1Ubp) pwpw4 bp4wp, pWlJ.UWp]ltj qw[wpGbpntj: 

UG4tupw4mbp]lwGbpQ ppbG~JP~J Gbp4WJW~Jlimu bG 4mluUwJ]lG 2]1tjbp Ill­

Gb~Jilfl gmutf14Gbp (mmpbp4nq11qj1 hwpmgpz): lmppUbpw4mbppwGbpp tpn­
UJ]14Gbpp GW.JilbppG mGbG Uw4w(iwol.t hwumLU\)IllUlibp (f)p~>pbppWJP lnuplll­
\J]lz ): 

0-btwGuwG pw4mbppwlibpQ f3btr ol.t mGb\)llrl, pwquwp22LU_J]1G opqw­
li]lqtlGbp bli ( ooupwp w 4 Ul bppwG bpQ, bpl[W pw pwlrm bp pwG bpQ): 

UUuPI:UiiUu PS!S!fl iiUfl-IH8r.f_U(J./2C 

Pw4mbppwJpG P2]121J mGp pwpq 4wnm\)l[wap L. 4wqut]tuo t bpbp Llwupt( 
w) bmuzbpm pw11Wlippg , 
p) mwppbp GbpwnmuGbp mGbyi1Il gpu111l4LWL[UWJP~J l.t 4nppqwG_1mp]1~J 

(G m4t bnm ]lf\), 
q) octwGtlW4 4wnmgl[wopwjpG qn_JwgmpJmUGbp]lg ' uujnpGbppy, 

tlmpw4Gbppy, tqpLf1Gbp]1Y (pwpppzGbp), UJWU1p6pg: 
P22Wf)Wqwfip[! 4wqul[wo t W[1U1Wj2pG li1]10WjpG zbpmpy, P22WJtlG 

tqunn]ly l.t ~J]1Lnlltq[WL[UWJ]1G pwrtwGppg : SpU111UJ[WL[UWJpG pwqwGpp }Wlll 
pwpw4 t L, 4wqul[wo t UUJpU1w4mgw_JpG bp4m l.t :]mu~nt]lUjpllWJpG Ub4 zbp­
Lnp\) : 0-wilwGpmu mbrtw4tuJL[wa bG P22P 4!JuuwGQ t1wuGw4~JI11\ 1>bpubGLI1-
GLppl.t ubtinunt\GbpQ: 

Spmnuuwquwfi ppbGp\J Gbp4wJwgGmu t 411LI1PflWJ]1G hwuw4wpq: 5p­
mnurtwquwJmU qmGL[mt\ t 411ppqwGJnLpQ (Gm4tb11m]lflQ), npG ]1 mwppbpmp­
JilLG tm4wp]mmGbpp, ~mGp 411ppqw_1pG f:IWflWGfo): 

'Umltthnmpq[! 4wqut]wa t Gm4tbi1UifllllllbpflGbppg l.t h]1t\Gw4wGmu 
'1-u0--p~J, npu1b11 4nqwl[npl[wo t P22P pG~mpuwgpwG: S]JmnurtwqtlwJn' t\ 
4wli mwppbp Gbpwnmt\Gbp' hwmp4Gbp, L[11ummpG, L~LP411qbG, Mupp hw­
mp4Gbpl.t WJtG : 

4tunmgt[wapwJpG qnJwgmpJmGGbpQ UJWhbumwJpG uGGqwpwp GJmpt.­
JlP hwm]14Gbpp GbpwnmuGbpG bG, l[11ummpGwJpG 4tuu ubmWJ2[111Uwm]1Gw­
JPG hwmp4Gbp!J ' UJI1LP~I1u~)wmGbp bG: lllwmpo[! P22WJIJG u1wmpG 4rur 
4ul~l1fl tumwgwo [11[10WJpG zbpm t: 1Tlwm]16p WI1W2WY11LUQ hwuwpl[11LLl t 
tlwGptGbp[l hwpuwpl[btm 1mtG4ypw: U[l1mwaJ1G UJWmp6wJpG t\wGptGbpQ 
wl[bLf1 4wJmG bG ~)wq11gpmnqp G4wmuwup: 'Tlwmp6wqnJwgmu wnw2LLI~J­
Gbtm hwm4mpJmGt~ mGp wtuml1[111211fl fi2wGw4mpJmG : l1Jwm]l6IJ pwrt4w-
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ywa t ptuqtllli}Lllj2Lll[1libp]l!:J, t1m4npwqUW2Wj2LU[1Gbppg 4wu UJillPU(bUjLn]lll­
(ibp]1g, npp4w[ltl[wo t uwGptp mbuw4pg: 

UUJnpfihp[! hwGflpUJmU bG gmUJf14woL. pw4mbppwGbpp t\nm : 
Pw4mhpt1wGbp]1 unm UUJnpGbrr wnw2wgmuu mbuw4wJpG hwm4wG]12 t: 
Pwq]JtGbp]l L[bqbmwmpl[ P22P Gbpumu uwGptp hwuwp wGpwpbGUJwuul 
u1 w_~uwliGbpmu, 411JnLpJwG 4nl[J1 dwuwGw4, umbflot.{mu t !lb4 tUflllUUJnp: 

lJmpwljfihp[! zwpdnqmpJWG opq.wGGbp bli, pGnp112 bG gmUJf14wo L. pw4-
tnbp]lwlibp]lG: urwGp pwctwGt]mu b(i unGnmpp[ltGbpp ' bpp Lf1Gmu t !lb4 
llU1fllll4' qwuwl[npl[wo t\b4 pl.tbnlllll, wu~pUlpptuGbpp ' WUp11fl2 l[1G2bf1p ol.t11t.{ 
lnu4wfl]lf1 pl.tbnGbpmu, tn~>nLn[lp[ltGbpp ' Lf1G2ntl !lb4 pL.bnmu, tqbppmpptuub­
f1]1' bpp umpw4GbpQ !l1Gmu bG P22P wupnr12 uw4bpbupG : 

lllpt}lfihp : '1-pwGp pwpppzUbp bli, 11p11Gp ]lGzUJbu bGpwqpmu bG, oumw­
JlllU bG umpumpwm]1 uwljbpbupG 4UJlbtm hwuwp: SwppbpmU bG hwuwptu4 
Uj]1Lf1Ubp l.t tl~ ubo pwliw411l[ (1-5) ubnw4wG' ubpu-L4!Jtrfibp (F- L4PLf1Gbp), 11-
pnGp mGbG tunrtm]w4 , pw4mbp]1wGbpp qmqw4yuwG dwuwGw4 qbGbmp4w-
4tuU UJmpQ Lf111[ltwflpbpu hwuwp: 

UP4POU40~4~4bPPUTIP~OlO~PUu 

~P4llUPSoS'UoP'~lNP4U~PADPADU(lJD~4DP) 

Ufiljhp[! (Fungi) UJLULn4wGmu bG tm4wppnmGbpp [1.1upJ1G: 'l-pwG12 pw­
rtwGp]l 4wnm!Jl[wopmu tu!JmpG UJW[11llGW411fl pmuw4wG 0[14WG]1q!lGbp bG , 
npnGp qmp4 bG J2LI1[111~)Pil19 : PwquwG11ul bG ubnw4wG, wGubn [, 
l[bqbU1WU1pl[ 6wGWUjW[1hl1t.{: 

UG4bf1[1 ubowuwuGmpJwG hwuwp pG11p112 t ufi4wuwpuGp wn4wJmp­
JlllGQ, pwrt4wgwa t. pwptu4 pbLf14Gbppy' hp~Jbppy : CJ-pwGy hwuw4gmUQ 
4wqumu t upyb[Gbp, 11[1Q 411~t.{mu t p11pp11u: lJPgb[wl[np uwGpwqJ1mtu4w_JpG 
uli4bpp zwrvmu hwGflpUpllu bG Gwl.t upwp2r2 opqwGpquGbp' qpndGbp: 

'Qum uGmguwG hrtwGw4]l uG4bf1(! UJWm4wGmu bG hbmbp11UlJ111~Gbpp 

2W[1J2pG, WJUpGp(i GpwGp oqmwqnpamu b(i UjLLIU1[1WULnp opqwGw4wG upw­
QillfljnLG[tbpp watuwapGQ: 

UG4bpp Ub2 hwGflpUjlllU bG UWUJ[111~pmGbpl.t uw4wpntjGGbp: 
ubp4WJI1LUU mwppbpmu bG hpGq flWUp u04bp ' tu!Jmppflpbi5pybm(ibp, 

qpq11upgbmGbp, wu411upgbmGbp, pwqp1111upgbmGbp, flbJmbp11t\pybmGbp (n2 
4Wll1W[1JWl uG4bp): 

'1-bJmbpnupybmGbpp uba UWU(! hWGflPUJI1LU t 4hGJ1wG]JGbpp, PlllJUbp[l 
tlh2, hwzl[L[mu t GpwGg u11m 25 hWL[. mbuw4: 

Swppbpmu bG 4wmwpJWL L. 112 4wmwpJWL uG4hr: 4wmwpJWt ufiljhp[!, 
p mwppbpmpJmG 112 4wmwpJWtGbpp, pwquwGmu bG ubnw4wG 
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6wGwllfWphm[: 
LlwmwpJWL uG4bp[! pwctwGL\nul bG u]1wp2]12Gbp]1' ~>)1LtnU[lybmGbp]1 L 

JlWlLtlWP2fl2Ubp]1, t.l]14nti]1gbm Gbp: 
:b]14nt1]1gbmGbp]1 unm up~JbLJ1nu.l]1 pbtbfl[! (h]1:j:Jbp) 2mGbG u]12GnpuGbp 

(ubt4UlbJp), GpwGg 4n2mt.l bG UJwpqwqmJU uG4hp, ]1u4 0[14nupgbU1Ghp]1G, n­
pnGg t.lpghLWJflU rbthP[! ptudwGL\wo bG Llfl2UilfltlUbpnL\' pwpllpwqntjU uG4bp: 
:b[14ml)lgbmGbp)1g t qt.tu]14wl\np pnppnurf t.lm4np[!: uw mGp u[lwps_>)12 u)lqb­
LJ1mu, np)l~J fJill[lU bG qwLJ1u u)ltups_>?WJ)lG utqnpnGq)1w4]1pGbp[!, npnGp L\hp­
s_>wlimu bG qGtlWOL htuumwgmt.lm[' tGf]llUUfll[lGbp L4Wf111LUW4nrt ULLJ11f1WG ­
q)lnu.lnl\: 

UUjnpwGq)lnu1]1 UjWmnL\btm f]butpnu.l ulljnpGbpQ fllllpu b[i qwLJ1u tup­
UlLUj2)1G t.l)ls>wL\wJP L u4j1qp bG f]Gmu Gnp pnppnu]1 qwpqw~JUWG[!: Ubnw4wli 
pwquwqt.lutG clwuwGw4 oL.wL\npL\mt.l bG ubnw4wG P2J12Gbp' qwubmGbp, 
npnG9 u[Jwomtmtipg qnJwGnu.l hG cLJ1qnmGbp 4wu oL\nuutnrGtp : flpnz 
t.lm4npwJ]1G uG4bp wpmwf]pmt.l bG wGm[1ppnm)14Gbp , opqwGw4tuG (ipurtp 
L Wl1llls_>lli\JU11lll b(i 4bpbp]1, lljUlntqGbp)l Gbtunn\, J1G2utbu GwL UWflf]lll L 
LfhGqw G )1G bp ]1 um4 ntmt.l]14nq Gbp : 

gnpgnUU4PPubPQ'gUQUUFQPQUP4DUP5bSubP 

U]t4ntipgbmGhp{! UjU1pntGw4mt.l bG pwquwp)1L\ mbuwlJ.libp L ybqbp: 
f)..pw[i~J bG lljLUmlJ.wGmu Penicitlium, aspergillus, Candida L WJL gbflbp: 

Penicillium ghq{! mGp PWQUWP2P2 u)1gbLJ1mu L L\poG]1 GuwGt.J.nq Ll!lllf[W­
pbpmpjLUU opqwGGbp, WJUlllbf[)lg ttL Gpw u•GL\wGmuG t · «t.J.poGwGt\.wG pnp­
pnu)): 

fTibG]19PU1nLU GnmwmnLLI[! L UjbG]1g)1Llmtu 4rmumnqmu[! hwGfJ[lllwGmu 
bG UJbUp\JJ1LJ1G wGmppjmmj14]1 wpmwqpnf[[! : 

Aspergillus gbiJ.I! pGnpnzt.J.mu t pwquwps>P2 u]1gbLlmtunL\ L u[1LUP2P2 Lp1-
Gpq)1w4Jlnt.J., np)l OWJ11pG qnjwGrnu bG umbppquGbp: .(m[hwpwoL llLUuwt.J.np­
L\wD umbp)1qt1Gbp)lg wG2wmtjmu bG 4nG]1q]1tuulljnpGbp[! : ll-pwGp oqmwqn)l­
onu\ bG tJlunGwppm, J3f1PU2WPJ311l L WJt flJ311LGbp UJWUlpwulllbtm hwuwp: n­
pnz mbuwlJ.Gbp[! wnws>wgGmu bG h]1L\wGqmrJmGGbp: 

Candida ghq{! wquwp2]12 t, t\]1gbLJ1mu)1 OLUJflP~J WU2Wlllt.J.mu bG utuubp ' 
4tnr aLp o]1q]1Gbp : UpWGJ2 uwpqm L. 4bGqwu]1Gbp]1 unm WllW2W\:JU11lll bG 
4wGJ1!11lnu]14nq (uwpunrtw4wG mpw4m]1 tnpowpwrtwGpGbpp w[uunuhw­
pnul) : 

ll-flDd-ubflP UTifl:bDlDQ.PUu 

ll-pnctGbp[! U[Wp4wt.J.np uG4bp]1 (wu4ntip~JbmGbp)1) Gbf14WJW~Jmgp .>_ Gbpu 
b(i' mwppbp 6L]1 (4tnf1, otlwoL, bp4utpwt.J.mG) u]1wp2]12 opqwG[1quLibp bli: 
'1-pnttGbp(l 4wqut.J.wo bG bp4mpt.J.wqi'lwj)1G pwrtu•Gppg, 9lll111111j[lli(\ULU.J[l~J - q[1-
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~>bpbG\:)tjLUD 4np)lqnt.J.: 5)1mnlljtW4.tlLUJI1ltl 4wG t.J.w4mntGbp l.t libpwnmuGbp 

(qLJ1Lplqbli , 6wpi1!J14wpJ1tGhp, t.J.numUl[lG): 
PtuquwGmt.l bG pnqpns>t.lwt.lp, Ulljllf1W411JW9tlLUUp , pwclwGuwt.lp L. 4n-

upntwg[1WJfl 6wGwLl[wphnt.J.: C)-pnciGbp)lmWJlpbp mbuw4GbpQ [!Gf1mGw4 b[i 
[ln.lnpbL mwppbp m)lllj\J zwpwpGbp[!, wnw\)wgGhtnt.J. Ull!JlflUl ' wGhwt.J.wuwp 
pw(iw411lJ3JWUp: C)-pnciGbp[! LLUJG mwpwomt.lmGbG L. t.lwuGw4gnu.l hG pGmp­
JLUU ubs_> wotuW2[1WU1Ghp]1 Zf12Wiljl11nLJlllflU: upwGp pwclwGt.J.mu bG hbmLJWL 

ElimwG)lpGbpJl' 
I. Saccharomycetes' plltqt.ltuGmt.l bG pnf[pns_>t.lwt.lp , pwctwGt.lwt.lp 4wt.l 

LILLJ11f1Wl\11JWQ LlWtlp : 
2. Non-saccharomycetes' pwqt.lwgmu[J mbq)l t mGbGntu pnrl_Pns_>t\wup, 

UUjllflGbp ~_t1 qnJwgGmt.l (Torula ~Jbf[[J): 
C)-pncllibp[J LJ1Gmu bG uwlljpn:j:J]1mGbp L. 0w4wpmJDGbp, npnGp 4bGrtwG[1-

libpr unm wnws>wgGmu to Ptwumnu)14nq hrt.J.wGfJmpJmG(I : 

UliSP.vOUP5bSvbPP. UllP:bOLOq.P.Uv b'-l 
4: Ufl.0~54.Utu~.e 

U4mpunupghmfihp[! t1[1WP2P2 6wnwqwJPw6L uG4br bG, [JuwGL\nu\ bG 
pw4mt.p[1wGbp[10 L llfLUpqwqmJli uG4btJ]1G: upwGy uwpupG[I pwrt4wgwo t 
h!l~>bpp\J , npnGp 4wqunuJ bG upwh.Jmut.J.wop' upgbLJ1mu, 11Jlpg w02WUlL\ntU 
bG oqwJpG h[l:j:Jbil ' pwquwguwG opqwGGbp (uUjnpwGqpmuGbp): gwquwGmu 
bG ulljnpGbpll U\12ngnl\, hGwpwt.J.np t Gwl.t :j'>pwqubGmwyuwG 6wGwllJW[1hnt.J.: 
0]1•1PP mbuwltPY btGbtnt.l UL411[1WGqpmuGbpl} 4wpn11 bG LJ1Gbt mrlllfl , wtlJ ­
!2LuoL ljwu t4wpmpwoL ntnrtlwD num]14Gbp]1 GuwG : 

IJ]lgbLJ1mu]1 pwf[WUPU GuwG t pw4mbp)1wjp pwqwGppG , bppU1UIUWf111 
P2rs>Gt.pmu UjpnmnlljLWlltiwG hnunqbG t , 4np[lq[1 <'P hwJmGwpbpt.J.wo: Lwt.J. 
tibp4L\mtl t wG]1LJ1Gwj)1G Gbpljbpnt.J., [JUUl Q.pwt\]1 Gbp4t.J.mu t qpw4wG: npnz 
UJbuwlJ.Gbp[) ppt.J.w4wJmG bu: U6mu bG ll[pliq ti]12wt.lwJpbpmu, umpuwpwmp 
ub2 Gbput6btnt.J., wnw2wyGmu bG mbuw4Ghp]1G pGnpnz ll!P4ubGmGbp (t.J.wp­

llWtimJG, flbrt]1G, ljwlljntjlll L WJLU): 
OpqwG!1qt1mu wtuwwopG w4m]1Gnu]1gbmGhpl} 4nJwgGmu bG fJpmqGbp , 

npnG12 4wqut.J.wo bG 4bGmpnGmu tuJ1m ujlwhJmut.J.wo hp:j:Jhppg, npnGgp\J wG-
2Wlllt.J.nn\ bu 6wnwqwJPtuGuwG, 4rwupwgwuw4wG Gbp4t.J.nq, 4nLJlw6L b-

tmumGbp: 
U4m]1GnujlgbwGbp[! LW.JGnpbG mwpwot.J.wo bG plimpJwG ub2, uwuGw4-

qmu bG hnrtwqnJwguwG[!: npnz w4m]1Gnu!Jgbmubp hwGqpuwGmu bLi wli­
m]1ppnm)14Gbp]1 (umpblljmnd\lgpG, ppntl\1\:J\lG L. WJU w4m]1t.l WJ1U1Wtl[lnqGt.p : 

ll 



U(J}pflflJubS'UbPP UTlPl>OLOQ.pU'U b'-1. 
4 Ufl.ON3'-l.Ut5-2C 

UUJ11pn}uhmUhp(! LLJWpmpwol.t ntnp4_wa, 2u•pctmG li[14pnopqwli[1quGbp 
bli: q_WlLUf1GbpJ1 oLD L pwGw4u pGnpnz t jntpwpwG,I.Jillfl gb11j1G : 'GpwGp 
mwppbp4_mu bG Gbp4t.[btm mGw4m!3JWup ' mlwGp lWt\ bG Gbp44_mu, mlwGg 
Gbp4liwG hwuwp tywhwG2t1_mu t hwmm4 ubpn11 : 

UtyjlpnfubmGbpu flpbGgflg Gbp4UIJWgGmu bG g[lmmqtwquwJ[!G f!W11ll1Ci­
pnt.[ 2f12LUllJWm4_wo ypmnUJlWtj_UWJJ!G lllWCi, npG wpmwpj!Gflg owa4t.[wo l 
P22W.Jf1Ci UJWmnt.[, mGbG zwpctfl~ tJbi]14wJ[lG lULLJWflWUl, (im4tbnpq, nppnum\'­
Gbp , utqnumiGbp L GbpwnnuiGbp: 

q_wtwpGbpp oLu L pwGw4u pGnpnz bG GpwGg JntpwpwG~.Jntp mbuw-
4f1G, pu4 bp4uqmttJJntCiQ mwmwGt.[mu t 5-500 u4u uwhuwGGbpnu.\": ULLJ[lpn­
fubmGbpfl tlb2 4wG wfumwaflG mbuw4Gbp, npnGp wnw2wgGmu bG tbUJum­
Uttlflrnq o·wrq4wGg L 4bGqwGf1Gbpfl unm : 

lJP.40(J}LUQtru'Ubflp tfOP:bOLOQ.PU'U b'-1. 
4 Ufl.O N3'-l.Ut5-2C 

U]14nuuwquwlihp(! thuGp L1!14pnopqwGpqtYGbp bG, ttf14t.[wo P22W.JJ!(i 
lllllltn]ltJ, npp llJwm6wnn4_ tt CipLuCig OltJ:l ~wl[lwttwGg LJlnl[lntuw4tuG t. !, J:1(i­
flllLGw4 b(i wGgGbt pw4mbp!JntnqJ1w4wG pwt:i!J[Gbp!J u[12nt.[ : lJl!I.JllLLJLWtJtlw­
Gbp[l GthuG bG uwGptGbpjl L-oLbppG: UnwGoGwqt.[wo bG [lGpGmpniJG flWlljl 
ub2' Molli cutes (Molli- L[lwl[lm4, cutes- uw2lj): 

Ul1411llJllUt[LlWGbpp ubawuwuGntpjntGQ wGzwpcl t: , liUJnp ~p Ull1W2lU9-
Gmu, qpwt\"pw~Jwuw4wli t: 

lJ1•4PilllflWquwGbp[1 LW.JCinpbG UlWflWOt.[wo bG pGmpJWU Ub2 : upwGq 
ub2 4wG fun211f1 GfJ.2bpw4_np wGwumGGbpjl lLJlLflllLLJGLunG[!UI, W.Jabp[l, 
n~r•wp(i bp[l t.[wpwl.Jr~ wG4wpGm~JmG , J1u4 ~n~mGGbp[l unm · li]llJntLJtwqunq 
tumu 2wgGm1 wfumwoJ!GGbp: 

fl.P44bSUPU'UbPP Ul1Pl>OLOQ.PU'U b'-1. 
4 Ufl.ON3'-l.Ut5-2C 

fl-.II44hmupwfihp(!' ljn4wGuwG, gmLLJJ14w6 l.t l!tutl ~btwo L, qpw upwgw­
utuljwG liJ14pnopqwUJlttuGbp bG L hwGr1puwGmu bG /ltrum Gbf1P22W.JI1G tlw­
ljwpnlJoGbp: 0-[144bmujuuGbpiJ hrztgGmu t.G qptull'pw9wuw4wG pwljlllb­
PilwGbp[lG , ~mGbG umpwljGbp , UUjllfl L UJUiutp6 zbG lUI1lU2WgGmu: 'Gbpljt[lllll 
b(i (IUtn fl-nuwGnt.[u4m- q-ptlqtuJ[l : 
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fl-jlll4bmuj1wGbpJ! Uba llWUQ WUJflnLll bG hwmt1_wanmwGj1Gbpj1 opqw­
GjlqLinuL 0-1,44bmuj1wGbpj1 30 mbuw4j1g w4_bi]1G wfumwapG bG : Unw2wg­
Gmu bG uwpq4wGg unm pawt1_n11 mj1~, 4bGqwGj1Gbpp ' lim-mbGq L, tunznp 
bql_)bpwL[np wGwumGGbp[1 ' hj1qpnUJbp[14Wf1'1PLn L WJtG : 

5. UP4PllOPQ-U'UP.Ql.Jl,.bPP.l>P.QP.lllllQ-P.U'U 

UUUPcuuPPRPUPllqUuPU~U~Pflf~BflfuC 

lJtuGptGbpfl P2[12flbp[l LLJWpmGw4ml.l bG 75-85 mn4nu 211lfl L 15-25 mn-
4nu znp (iJlllf: 

Uu1npGbpmu 2nlf1Q qtnG4_mu t 4wu)4_wo l[f16w4mli, npQ llJWJUWGtu4_np­
t.[wo t lJLUL!:JJlmur L liwqGbqJmLur pwpop pwGw4mpJwlip , uwGptGbpJ! 4_bqb­
tnwtnJ1t.[ oLbpmu 2ntf1D qmG4_mu t wqwm L[!16w4mu l.t ownwJntU t. 4bGuwvr­
t'irw4wG L 1>flqrntnql,w4wG UJpngbuGbpr Jlrw4LuGwguwG hwuwp: 

u·wuptGbpp bp[ltnWUUiflll oLbpQ llJUiflntGw4mu bG UIL[blll zwm 2111.}1, 
pwG hwumG aLbp[! : Uqwul 2nLflQ umGmli t ULLJ[lutW4mgGbpr. 
wofuW2flllltnGbpr. DWJ1llJGJ1ll L WJl u[ltugntpjntGGbpr untblpH)Gbpfl 
pwr]tuflplllf!JWG ut2 : :>np Gjntf!D UJWf111lGw4mu t opqwGnt!bGGbjl 
(wafuwoJ!G, 2f1W0!1Ci, ppt.[wapG L wqntn, rG~UJbu GwL opqwGw4wG UJlll()bll L, 
linfullUIJPG ttblibGmGbp) : 

OpqwGw4wG li.!lll()bp[lg qltuwt.[np mbfJ. bG qpw4_mu UUJ[lmw4mgGbf1[! . 
npnGg pwGw4D 4wfut.[wo t uwGptr mbuw4pg L uGGqw.JrG li[12Wl[tuJpl1 
pwqWflfllll.f!JntGpg: 

Swppbpmli bG UIWJlq (uJpnmbpGGbp) l.t pwpfl (UJpnmbJ1•1Cibp) uuJrmw -
4mglibp : fl1pmnb[1GGbpQ UIW[lq ULLJ[lmw4mgGbpJ1 4nUUJtbpu bG : fl1pnmb[111Ub­
PI:! ptu•14wgwa bG LLJpntnbrGpg ' liJ!wgwo nz UUjptnw4mgw.JrG fuu(.'jl hbm: 
U.Jutqbu, qLJnt411LLJJ111mb[1•1GbpQ . pwquwzwpwpGbpp , Gnt4tbnUJpmnbrf1G bfll! . 
lim4th[1Guq[1G pp4_p , umlnUJpnmbpf1GbpQ· 6wpUJbrr hbm: 

u·wuptw4wG P2211 4wqu[1 tlb2 bG Lu bp4m mbuw4[1 Gm4tbJ1GwJ[lG ppm­
Gbp' 4np]1qmu · '1-'Gtcr 1..t yrmnuJLwquwJmu· n-utcr : 11-uta--G bpbp UJbutullr t' 
n!JpnumYwJ[lG, [1G1mptlwgpnG L tnpwGmqnptnwjpG (nf1-u tcr, !Jf1.'G((} L 
Ul fl-'tJ (d·): 

U(}juwppwwtibpp pUit[LlWZWj]WpGbp!J oLn4_, htulif1!1UJl1lU bG [IwL (HJ14n­
qbGJ! 4wu OULW.JP hwU1J14Gbpp oLn4_ L ownWJnLU b(i llJlUJbll tGbpqbmp4 
G.llllf! : 

LftU/Jujtibpp um(inu.\" bG qrmnuttWtJ.UWJ!J L yrmnUJlWqllWJJlG llbtYppwG­
Gbpp pWI)Wflflnlfl.JWG Ub2: "I.JpWGg uhc) UWU[! qmG4_mu t g[lutnUtlW([UWJ!J uw ­
ljbpbuulJtlG zbpmbpmu L P2211 pwqwGtJml.l: 
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Lru1pquhpQ L tlmJnrf1uhpQ pwporwgunui tu uwuptutrr 4w.JmGmpJm­
uu ppmuhptJ L WJL G.Jmphpp hwlitlhUj: 

.:wupwjft8 Ujlllpbp: u·ntupw.Jpu Gjmphppg lipwGg PWflWIWnLfl.JUIU Llb2 
um(imu b(i ' ~mu:j>np , tiwUJfltmu.l , 4wwmu, Mmup, Ljww]mtu , LiwqGbl[]mtu, 
hp4wp. J.nnr: lJjllj[lnttbt.lblimfibp]t~f gpulj, lljflpCio, 4npwttn. pwppmu, uwG­
qwCi L w.nu : upwuv umumu tu :PtrutumubpJt, ttrmwupuutr!1 L P)J2P w.JL 
PWillllll(llliUWUbpJl tlb2: 

fl 'u) Jutfpbpft bfi pwdwfitjmtf tiftljpnopqwuftquubp£1 LWll1 

ftpb[}g ufitfw[} wfwlft [, fipnpwtjwjuwfiwljmpJWfi tfbjuw[}jJqtfjJ 

lJ!l4rnorqwupqt1Gbp[l [lutn uutlwG tnPU1P, LjwtutJwa watuwD-u)l Jrnpw~J­
uwu aLpq pwcJwutJmtl hu wtJtnnmrn:flGhp)1 L hhtnbpntnpn:j>Ghp)1: npuJhu t­
GbpqptuJ!l lllllPJnt]l oqmwqnpbmo bG opqwGw4wu L. wGopqwuwljwu tlptu­
~JlllP Jnt.U Gbp(l : 

U~mnmpn~JuhpQ wDfuwa)1G umtuumu hu o11r watuwppt.IJtg, t1ui111bu 
GtuL hwGpwJpG t\ltwgmpJmuuhr!t opupflwguwG ll1flllYhumu, pbunupGptiqJl 
Ljwt\ :tmmnupGpbqp (wpLp tGbpqltw) 6wuwll1WJlhm[, 111]1qubGtnGbpp wnllw­
JlllpJWU llhll11JlllU, npnGp ppbug PWllllll'lfllllPJWtlp t\ntn b(i J2Lllfll1~J)1tllli: 'UptuCi~J 
wutJ.wumu tu ~mmnttJmnmpn:jJGbp , 11rwGp 4w111mwljwCiwi 2rrumnubp hG, 
~wn LjwptYpp Muptuptu4mbppwubr L mpp2Gbp: 

<bwbpnwpn.'pubp[! (pbtlopqwuntnpn:pGbp[!) LUJU uwGrt.GtrG bG, npnGp 
u(it\w(i hwtlwp oqtnwqnpomu hG U)Wtnpwutnp opqwGtuLIUIU upwqmp_)mlitib­
Pil wb)1twa)1uQ: <.tmbpnmpn:pGhppG hG utwmljwGmu uwu1rn~rmGbp[! LJwt\ 
ubtnwtnpn1>uhp(l, npnGp uGtJmu bG ti!JwJG ubnwa opqwGwlJwG 
uttwympJmuGtrntJ: lfwljwpnqaGh[l[! Ljwu U1UIJlWUl[lll~JGbpQ oqtnwqn[H)IIIU 
bG LijlWJG llbuf1wGp orqwupqtluhpp opqwuwljwu u)1wgmpJmuubp[l Lo tlwpl1lli 
bu t\ut4wpnLJO ljjwGp: 

:bnwnopqwumnpn.'p .'pwljm[wwwftl/ w8wbpnp8bp£! tGtpqpw bu uulw­
Gmu JtCiiU[bU opqwuwljwG upwgmpJnLUUbpp opu)1qwgutuG, WJUU1bU tt1m­
U1nupuphl[]l tiwGwnlwphntJ: 

Ulfftliwwljwnwpn.'pubp£! upGphqtJmtl bu u111)1mw4mg wqnmj1 hwupwJ]tu 
L lljW[Iq u)1wgmpJmliubppg, pG~U1hU uwL Ol)p untb4ntLWJpG wqntn)1g (N) : 

Ulfftuwhbwbpnwpn.jJ/ibp£! ll1tupnqhu ti)1LjpnopqwGJtqt\Ubru hG L npn2 
Ulllllj[lll:j>pmGbp: U[lUIUj! oqmwqnpamu bu opqwGwljwu upwgmpJmGGbp 
(u111)1mw4mg, U1hll1mnG, wu)1Gwppmuhp): UJJ1ll1ltu)1 pwcJwGmli[l hwpwpbput-
4wu t , pwGp nr UJwpnqbG tlwptuhp)1g 2wmhpQ Ljwpnf\ bu qwpqwGwt )lui­
ulbu O[ll)WGpqomtl, WJULljl:iU tt wptnwp!JG tYp2W~WJ[llliU (utUU)[lll~jJptnwjpU 

WU1Jlhtw4hrll1): 
ifwuptubpft tfbwwpn/}lqlfft lfbjuwuftqtf£! pwpfl :PJ1qp4 w-p)1upwljwG Ul[ln­

gbu t: UuGI'lwJpu GJmpbp)1 pwl]1wGgnttl[l P22P tYh2 LjwtnwptJmli t upw wu-
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pm1.2 uwljbphumJ L LjwtULJWO t t.lntbljmtll ~w4lpg, gptnnll1tWqliw.JpG ubuppw­
(ip pwtJtwGgbLlmtpJmlipg , :ptpubumubppg, lip2wtJw.Jp]t p!-1-pg, Llt912P9· lintb­
Lpntr Ljwnmgtl_woppg L tmohtllntf)Jntupg, upw LjnGgbGtnpwgpwJPY L W.JtG: 

UGullwJpG GJmpbpp ubppwt!lwligmuo P2P2 Ljwmwptjmu t' 
I. UMppwup bpljm ljnflt.lhpmu Gpwug ljnughumpwgpw.Jp mwpptrmp­

JWU hbmLwGpntl_ ' gptnnll1tWllUWJpli uhuprwup u]t2ntl. tqwuptJ 
11\t~mtqpwJJl 6wuwUJ.wphmJ wnwug tubpqpwJp awtuuuwG: Cp2w4w 
ur2wtJwJpnu1 GJmf)bpp uta LjnGgtGmrwgpwJit 11tummu, mb11)l t 
mGbGmu gptnnUJ.twqtlwJp 4Gtinntnmtf uuwquntllq L pwflwGpp 
wG2wmmtl: ~G~)lG, 4lnpp ljnGgbutnpwg)lwJ)ll1hll1J21llU tnbll)l t mGb­
umu hw4wl1wpa bpL.mJi T]hll1twqtlntllq, np)ll1hll1J2mli ht11mlJo utr­
pwt!lwGgmu t P2P2· P2P2Q mn~mu t L llflW hbmLwGpm[ pwqwGp[l 

ujwtnntJmtl t: 
2. lllbptlbwqGb[lp oqGmpJWUp GpwGg wljm)ltJ UlhllwtJmtumpJWU 6w-

GWU1Wf1hntJ: Ub.h-)l oqumpJwtlp UJ.brutwqGbpQ 4twGmtl tG tlbup­
pwG]t WJ1U1UIJ,2PU uwumtl hllw(l tmotJwo Ujnt.php[l L. LflhllwtJmtumu 
bG GpwGg tlbdppwG)l Gbpp)lG Ljn11li[l: P22P t1h2 uGGJlW.JpG GJmpbpp 
uhppwt!lwuguwu WJI1ll1PU)l ll1flllYhU[l 4nLtjmu t pbpLwgw<) flp:Pm-

qpw : 
3. <I>ntuwuwljwJ)lG wqunppuwG owGwUJ.wphmJ., np(l tnhllP t mGbGmu 

P22P uwljhpbup L GJmp\t mwppbp tth4mpwljwG Ul9!2Wtlll!1UwG Jlhll1-
12mu: P22P uwljbpbup LP~JUWtlO[lnLU[! I.JwtutJwo t UP2WtlWJll]1 pH-pq 
L gptnnll1LWttUWJil pqnttbljmpwljwG Ljbmpg ' f)ptJ.luJpG nbwljgpwJ]l 
flbU[pmu, wJG 11(lW4wG t , hpuGwJpGp flbuwnuf pwgwuwljwG: 

fl-dtJ.wr tmotJn'1 t tun2np t\ntbljnqGbp mGbgnf\ opqwGwljwG GJmpb[t[! 
(UU1PtnW4mgGbp, OW[lll1hfl, wotuW2[lllltnUbp), Gbppwt!lwG~jnLU bG P2P2 
upwjG P22PY WU2Wtntlnll t4qn:pbpubGtnGbpp 40llUPY hPI'lflllLPLlP bGpwp4tJ.b­
LIHY hbtnn: <!,wGpwj)lG UJntpbpQ ubppwt!lwugmu bG P2P2 utuuju upwGg ]lnG-

ubpJ1 pwdwutl_btmg hbmn: 
Ubtnwpnwqu)l W[lqwuppGhp[! P22PY l'llll[lU bG qwwu U1h[lUbWlt)l oq-

GmpJwtlp ujwurtJ.4wtl pbpLw9wo flp:flmqpWJP 6wGWU1Wf1hntJ: 

lJTI&Pt: u17flfl c-u:;Uf1./1NuBnr -uc fp:f. uPU 
aauu~uu<us~nr-~anruuuPC 

Pwljtnbp)1wuhp)l2GlwnmpJmGu' P22ntU G_,mpbpp LjbGuwpwGwljwG ov­
uJlJlWgmuG t uruiL tJb[l2WUJmi)bp)l' wotuwppm qwq)1 L. 2PP qnJwgmtiQ ' 2hP­
tltuJ!JG tGtpqpwJ)1 wG2wmuwG hh~liJl1 11hll112mtl mh11P t mGbumu ovolt­
I)wgtlwu-tJbpw4wGquuwG u)lwctwtlwGwljjW ll1flll9hu: 

uhp4wJmuu opu)lflwgmu(l 11J1mtJmtl t np111tu wotuwD-ur wu2wmuwG 
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1.4rnutu ' llbh]1rJpnqhGwynul, ]1ulj LjbpwljwGqGnul[l. 2f1utoGjl uj1wymo, ljwu 
Oj)Upi}LU!JL)utG dwuwGwlj ' ttblJmpnGGbp]1 4npmum L t.[bpwljwfiq(iuwG OWL~W­
Gwlj · GpwGg u!1wymu: 

.211wCiu]1 L tthljmpnGGbpJl Ulbll.wtllntumu[l 11J1mt.1nu1 t npL4hu hwLiwpdtv 
L4!lll!Jhu : '1-bhjlf'\pwq :j)bpubGU1]1 Wqf'\byntj'}JLUG mw4 UlUfl~ t mGbGillll 2flUIOGjl 
(ttblJU1f111Gp) UlbrtwL!lntunu.l opu]Hjutyt.\nllulllpUU1)1WU1py (f}nGnppy) fjhllJP L[b­

. pwljwGqGtJnll. umpumpLUUl[! (j:lf}t.[utO!IG LjLUU ublj Ul.Jl utlj\-)bUjU111)1): 
-'bbpubGU1p oqGmf'lJutl1p u1bfll1 t mGbGmu opqwliw4wG umpuU1[HUU1p, 

2Puto0p. Mupp L W.Jl GJmtJbflp wOu]19w4wG ovuiHJwgmu:[liJmqtwny , _p_wlj­
mbpllwGhpp unm 2U;_wnmpJnLU[l Ulbflp t mGbQ.rJ.ulnuplwlJp L wGnlllll.utlJp Oj}­

.!:!.h!l_Ll;!~JthuG ljwL~ fJbhpr1f1nqbGwyuwG bf1wGw4ntL 
Pntnr pwljmbp~wGbp[!, [!UUl 2G~wnmf)Jw1f U1f1UfP pwdwGLjmu b(i ' Ufwp­

UlWfJPfl wbpnpGhpp, Upljpnwbpn~'PtGbp]1, ~Lu4mtlllWlll]1tl wGwbpnpGbpjl , 

L4WJ1U1Wf'\\1rwGwbrnpGbpp: 
fTJwpm_wiJftp wbpnpfibp[! UP2WLjLUJfllllU \1pbG!J l[LU[lqUT!JUWG hLUL~Wfl 

tqwhwG2nLu bG 20 mn4nurg 11[ Ujwi.J.wu fj')Ljwa]1G : 
lfjJljpnwbpn!pftfubpftfi UjwhwG'iH.\nu.l t wt[bll1J2lli pwGwljntj ppt.jwapG' 1 

umlj11u[1y 112 Lut.\bt (wljlllilGnup!JblllCibp, ppm!JbtwGhp , thl4mnutq!'JpGbp [, 
WJLG): 

:bwf;mfmwmftl/ wfiwbpnpfibpf! ljwpm1 bG pwquwliwt llli [l4b" untblJm­
LWJ~G ff>Ljw<)(ipwnljwjntpJLUUp, WJUL4bU tt' Cipw pwywljWJillflJLUU 1']hl4J2111U 
(llJlW~jJ ubiJLLILlLUUUillf)JWUp UJLU)'}IlqbG L UWL4flll~)lllllWJjlG uwuptfibp bG): 

71Jwpww!Jftp wfiwbnppfilip[! i bG qwpqwCimu untblJmtwJpG fpl.jwb0/1 
wn4Ut.JnLJlJWup: lJntblJnqw.Jpli pptjwopG[! GpwGg hwuwp pmGwt[np t : r1-w 
pwgwmptjmu t GpwGmj, np ppt.jwerG]1 wnljwJmpJWU L4WJU tuGGbprnu qnJLU­
Gnul t 2PUl(Jujl L4bpopupfJ, pulj wGwbpnpGbp[! [!GfJmGwlj ~bG wpU1Wf}J1bt 4w­
umqwqw :pbpt~bfillll!, 11)1[1 l'itof1J2nLU t Ujbpopu\11']libpl} ' pplj_wiJGj1 lo 21111: 

fitptjwoGp ~11LjWJlllf'lJlllU[I (p UUjWUntU uwGptGbpJlG , Ul.Jl UpWJU l)WI}lU)lby ­
Gnu.l t. GjJwGg LjbGuwqnpumGbntfJnLG[) : bfb l5]1£w4wJrl1G wttbtwyLjbG Ljbpw­
~w~qGJ1lGtp, optJCitulj , l}l)ntljnqw Ljwl.l WJL Ljbplu4wGqCinr1 (ijmpbp, Wl4W 
t\wGrtr w6 mtrtr LjmGbGw : 

"1wpmWrJPP wGwbpnpGbill! tGbpqpw bG umtuGmu umpumpwmp J2LUJ -
12W.JthuG {1'bpubGmwgpwJp) 6wGwL4wphm{: Swppbpmu bG llllljut4wG wGwb­

pnp 2 U [ WUnL~JntG L [uu11pmu: UGwbpnp 2Ul wnmpJntU[! lllbf1p t mGblinLLY w­
nwG9 l1ntb4mtLUJjlli P!'ltJwaGp t.lwuGwljgmpJwG : 
. . UGwbpnp 2UiwnmpJwG dwuwGwlj £pwa0l1 wljgb1.4ump b(i hutGrjpuw" 

Unttl WJO opujli}LU!Jt!wo wGopqwGwljwG GJmpbp[! , npnGp hb2lllnLJl.JWLlp bG 
!3JltJwup(i mwlllu L Ljbpwatjmu bli Ljbpw4wCiqGLj_wa oLbpp, op]1Gw4 f}bG\1m­

pn~'J14wqGnfJ pw4mbppwGbp[} Gpmpwm nt'lmljlllWttr oqlimpJWUp Gpmpwm­
Gtpu 4_bpw4wGqGmu bG ~JlG(L wl.lnGpwlj\1 (WH3) Ljwu l.lntbltmtWJ~G wqnmp : 

!utFnptlw(i dllnfwtiwlj mbqjl t mGbGmt.l wq11mwqbpa G.JnLfbp\1 

16 

(wotuLu2rwmGbp\1) 6bru~ml.l wGwbpnp L4WJuwGGbpmu, npp qtuwmu 

2
pluo-Gp Lj_br2rG w4gbUjmnp[l pGJ2l! umpumpwm t: '1-pwGntj wtjwpmt.Imu t 

,uot uwDujl t]1ntuwr4uwG wGwbpnp Ljlmtl}: UGwbpnp '4flll!JbuUbppG t4wm ­
t1w~ · UL4\1J1lllWJpG, ljw!'JGwpptjwJpCi, JnLfJwppLjwjpG tut.lnpmt.lGbpu : 

t> mwppbpmpJmG pwpopwljwpq opqwG~qL~Gbpp, upljpnopqwGpqt\Ghpp 

unm qnJntp.JmG mGpwGhwtSwubn mJ1'-4f12G~wnmpJmO ' LJ1]1Lj, 11( LPP4 L wGop­

qwGwljwG opullqwyml.l : 
C{ijUJimtpfwu lJl/ll/ mbuwlj[l mbf1p t mGbGmu wGwbpnp L4WJuwGGb-

pml.l' quml.jnttWJ\1 (wotuW£(1Wlllp) opupqwgt.lwG 6Lntj upfiil.,. Ljbf12WUJnLPb­
pp ' wotuwppm qwq, £lll)1 L libiJ (2UlUWljntflJWLlp tGbpqpwjp WllW2lliSJnLUiltj: 

[Jl UJ/11/ opuftr;wgnuFf! · wbpnp opupl}wgt.lwG Ujpnybu t , npG wt.!wtlllllj_ntt~ 
t. opqwGwljwG j'}flntGbp!'J (n~ lJlP4 opupfJwguwG Lj_bp2wG_pHphp]1) 
wnw2wymuntj: lijfllljpupp bG LjpmpnGwflpmG, tuGonpwppm, Pfl!'JU2LuppmG, 
uwpwppmG , nrnGp wmu2wGnu\ bG pnpp11ULUufiljbpp ljnfltlpg , \1ulj 

.J;?Ul!:JWtuwppmG UII1W2Wlinlll' t pwywtuWffljWjpG t.lwGptGbp\1 wbpnp 

-1Gl tunmr.JwG hbmuwGpnlj_: 
Cfi(LU11ntpjwG n~ LJ1]1Lj mbuwljfl owuwGw4, 11)1112 pw4mtppwGbpj1 wb-

pnp 2fi l wnmj')JwG pngbumu mbrtr t mGbGnul wGopqwGw4wG lipwump­
.JlHGCibpp opu\11}wymu: OppGw4 , GplllflW!-JUWG UJpnybuGbp[}, npnG~J OlUULU-

w wqm11 411JLU\JU111l pwljmbpptufibll[! opuprJwyGmu bG wunG]lLULII.! u]1G>L 
wql1lllWJpG ppt.!p, twlt LJ.br2rfiu' li]1G(L wqnmw4wG f3plj~: UGwbpnp L4LUI­
uwGGbpmli 2f1WOGp w4ybU\U111J1 bG hwGfJpuwCimli opupfJW!:Jt.!wa UlJU UIUOp­
qwGwi.J.wG G.Jmf'lhJ1[}, npnGp hbzmmpJwup bG pp4wapG mwl.(lu L L[bputot[mu 
bli t[h[IWllwGqGt.!wa ohbpp . oppGtulj' f}bGpmpp:p!1ljwguwG dwowGw4, Gpm­

pwU1Gbpp 4bpwl.jwG4Gmu[! u!Jlilu untbltmtLUJpG wttmn\1 Ljwmwptjnu\ t [ipm­
pwmntf}ntljlllwq!l oqGmpJwlip ' uputjG Lufiwbpnp UjlUJoULUtilibpmu: 

-'bbpubGm(ibp[!' uu,~mwljmgwJp(i pumJPjl LfbOuwpwGwl.jwG 4wmwtJ1-
ttwmntlGbp bG : upwGp wputLIWYGmu bG ppupwljwll nbwljypwGbp[} : .:bbp­

t~bGmGbpp wqfJbynrfJWG mwlj mt11r bG mGtGmu fi.Jmpbpp pwpfJ t\111tuwp­
ljmuGbp, npnuv WL4Whntjmu bG zG~W1111l)'}JlUU L uGuwG L4f111YbUGbp~: 'UpwGg 
wnljwJnL()JWUp mhflp bCi mGbGmu hpf}pwmwymtl , opu\11)W~llltl, t.!hpwljwGq­

linu.l L Gnp ' pwpfl u.Jntflbp]1 u\1Gpbq: 
~bpubGmGbpp pGnpnz wl1wG6GwhwmljmpJmGCi t GpwGg wqf'\bqmrJwG 

JmpwhwmljmpJmG[}. nbwi.J.ypwJp ut2 bG UU1Gmu upwJG ublj npnzwljp pp ­
u[Jwl.jwG t.lpwgmp_1w0 Ljwu GpwG ybflwljjly ujlwympJmGCibpjl tuupp hbm: 

-'bbjJU:blimlibp[l 2bpuwwG4w.JmG tG' mwpwgOtwu GpwGp wujwUtltU1P­
l(wGmu bG: .1>bpubGU1Gbp[lwqf}bynrpJwG oujtnpt~WL 2hpt.lwump6Luli[1 30-50°C 
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t: U4_l:itll pwpop 2tpuwump6wG[!' 50-60° C ~2bgGmu t GrwGg w4mlllJ.mr.Jm­
G[!. J1U4 t 00° C--u ' wu1ww4mplj_wgGmu t: 

n.tw4gJlw.Jjl t[l:ip2mu :j>bpt\bGmGbp[! zbG 4_1n4_1ntuLJ.mu L zbG t\mGmu 4_bp­
~nuGJIHpbpp pWflW'lfllllf3JWG ut2 : 

Swppl:ipmu bG ' t4ttn·1>bpubGmGI:ip, npnGp wG2wmLj_mu bG u•pmu1ppG ujl-
2W4.W.Jfl. 6b'lpmu bG uGGflWliJmf3bpjl llw4pndntb4mLGhf1(!, tG11n:PbpdbGU1Gbp, 
npnGp llwuGw4gmll bG P22~ Gbpumu mh'lP mGbgnrt GJmpbpp lJ.mtuUICiwltllwll 
nbwl.tgj1tuGbpj1G, 4wnmy4_wapwJJlG :PtrubGmGbp[!' hpuGwltwl.imu P2? lli.Jjlli 
4.10tuwl.iw4dwG ~>l:ipubGmGtr bG (tJ!UJwqw, UJpnmbwqGbp, ovujl:j>l•tlibp­
pp4_waGwubplibp), npnGp uzmu•UJbu qmGLj_mu bG P2r2mu: 

I>Gflnt4m~tl (hwpuwplJ.nrt) ~>bpdbGmGbp, npnGp P2ll211ltl u!1Gpbqlj_nu\ bli 
UpwjG UtJ2wtJ.wJP~ hwUWUJWUlwutuwG umpumpwmp wq'1bQDWJWG mwlt . 
np(! t~wGptG umrUJtJ.wa t JmpwyGbr 

~WJUlG~ bG w4_btJ! pwG 2000 :pbpubGmGbp, npnGp uGrtl\P44.wo bG 6 qw­
ubpp llb2: 

1. Opup11nnbilm4mwqGbp, npnGp wnw2w9Gmu bG 4bGuwpwGUI4wCi 
opuJ1'1WQmU · umpumpwmj1g (rtnGnppg) 2flUH)!lG wG2wmbuu tl/12Il ­
gn4_: 

2. SrwGu~)brwqGbp ' wmnuG!Jpj1 wnwGo!1G tuupbpp 4_1ntutuf1p11I1 :pbp­
ubGmGbp: 

3. ~P'lJlllLWLLGbp ' wpwqwyGmu bG hjlil!lnlJlttllnbw4gpwGbpu: 
4. Lj•wqGbp' 6b'1.pmu 4wu llj1wgGmu bG 4r4Gw4p 4WUJ mGI:i~Jnrt mwp ­

pbp u~wgmJ3JmliGbpu (wnwGy 2PP uwuGwllympJwUp): 
5. f"'~qnubpwqGbp ' wpw4wgGmu bG 2ru•aGp, :[mu:pnrr dntb4mtGbpp L 

4J14Gw4!1 4Wujlipjl ml:irtw4_ln!lmtU[! djlwyntpJmGGbpjl Gbpunu\: 
6. l[1qwqGbp 4wu uj1GpbmwqGbp' wpwqwyGnu\ bG pwprt. t\pwqmp­

JillGGbpp u!1Gpbq[! UJWJltl Gjmpl:ip[ly (uutJlmUI4mgGbp!l, Gm4tbJ1Gw­
JPG L opqwGw4wG J'lpmGbr[l ujlGpbq): 

Up4pnorqwGj1qllGbpp ~JbpubGmwJpG UJpngl:iuGI:ipnlj_ npnzmu bG hwpm­
gpzjl ml:iuw4u, npu hGwpw4_npmpJmG t mwtJ!u '1Gl:itm Lj_wpw4Jl[ hp4_wGf1mp­
JmG(ibpp pw4ml:iptJntml~w4wG wtumnrnzmuu: 1 

UU"Vflt7A:;flfl flllfllJUBflrUl! l7L{ ufllT&B 
llti/1 f/JflrLuflC <uWrlJ {fll.fllltlllBflflrif 

U114pnopqwGpquGbfl~ pwquwgmuu u4uLJ.mu t uwGrtw4wG P2211 qwGq-
4_wo[l wtJ.btwgmllpg uGGqwJpG GJmJ'lbp~ wupllJlLWQUwG hwzlj_jlG : Uap npn2w-
4P Lj_wttJ! hwuGbtmg hbmn, u4uLJ.mu t pwqowqmll[!, WJLI~uvG wmuGoGJw4Gl:i­
fl~ pwGtu4r w4_btwgmuu: Pw4mbppwGI:ipp ubawuwuGmpJWU llnm WJil U]pn-
9bU[l 4wmwp4_mu t Lj_bqbmwm~Lj_ pwquwguwG brtwGw4n4. ' P22P UJWJltL ltllu-
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1
[btn4.. w4_btll hwq4_wflbuf pn11pn2uwup L ubnw4wG 6wGwujwphn4_; 

P.wpl:iGUJWUUl UJWJUwGGbpmU pwJ.tmbp~WJ~G P2~2[! 4~u4_mU t 15-30 
pnuM• [!Grwg~mu: 4~uuwG c:twuwGw4 mbfl~ t mGbGmu fl.vfit-~ nbUIU14w­
~Jilu' (J.tp4Gwutwm4mU), wnw2 t qwt~u P22~ qbpoqmu L Gpw hbmwqw wG-
2wutmU: 5mUJp4wGuwG pw4mbppwGbp[1 pwc:twG4_nu) l:iG LWJGwJ.t~. ~u4 
qGf1w6LGbp[!' (J.tn4bpQ) mwppl:ip h~Lj_WUflnLJ'lJnLGGbpmu: ~w4mbp~wGbp[! 
UL4npwqn.JWQUWUp zbG pwquwGmu: UUJnpwqnJWQntU[! GpwGq UnUl Ulbflp t 
mGbGmU mbuw4~ UJWhUJwGilwG hwuwp wGpwpl:iGtqwum UjWJUWGGbpmU, 
pwG~ np pw4mbp~wGbpp uUJnpwJ~G 6LQ f1pUwg4mG t wpmwppG Up2wlJ.w.J­
pll mwppbp Gbpqnt1bmpJmGGbpp G4wml~wllp: 

lfwGptGbpp 4tJU4.bU! 4wpn11 t tl•Gbtl14.nunp:j>' bpp 11mump P2~2GbpQ m-
Gbunu~ bG u~LGmJG zunpbp[l L hbmbpnunp:P' bpp dl:i4 P2P2D uta t U.JnLU~g : 

u-wGptGbpp pwquwymU[! wGuwhuwGw4_1w4 ~t. qnJnLJ'lJnlU mGbG pWLL­
uwp/14_ 4npanGCibp, npnGv tuwtummu bG wop L pwquwgt1wG nrnzwlt~ UJLUJ­
uwGGbp[! (uGG!)LttJ~G Gjmpbp~ GLj_wqmll[!, 4bGuwqnpamGbmpJWG wpqwnpp­
Cibp/1 4mmw4mU(!, 2tpuwum~6wG(!, LnLJU(!, tunCiwtlnLJ'l.JWU wnltW.JnLJ'lJmG(! 

4uru pwgw4wJDLf3JnLU(! L WJLG) : 
U114pnopqwG~qtWbp~ pwquwgmU(! wG4_1n4_1ntu ~~~2w4.wJPmU mbfl~ t 

mGbGmu hbmLJWL 4 Lj_lmtbrn4. (npnz hbflpGw4Gbp~ 4wpoppmt' 8) : 
1. Lwq-!pwq J.twu qwqwpp \flmt: U.1u dwuwGw4wzr2wGmu t!wGptGbpQ 

hwpuwpLj_mu bG Up2wt[wJfl~G, w4_btwGmu t fl.v!<}-jl utwrmGw4mpJmG(! L 

.1>bpubGmGbpp u~Gptqu : 
2. Loqwpppuwqwu wnp \flntl tl~2W4.W.Jf1Dltl UwGpt.Gbp~ j2WUW4p WI1UI-

L[bLWllnLJG wop Zf12WUU t., npG [!UJ'll.llUDltl t. hwuwowjG tr4rw~wLj_Hu4wG 
LLt[lnqpbujl ( t ,2,4,8, 16,32 .. . ): 

li.l'l Lj_mqj1 qbp2mu 4mmw44_mu bG GJmpw4_1ntuwGw4!IwG wpqwupJ2Gb-
PL!· Llp2W4.WJfl[! h.JlliOqmu t, GLj_wqmU t. J'l!'l4.woGp pwGw4[! L WJtG: fl.wCiilW­
flllltl t thuGptGbpp w6(1, wlJ.l:itwGmu t bpj1mtuuwr•l uwGptGbpp pwGwln~: 

3. Umwgpnfiwp \flnq, bpp pwquwgnfl ~~~4pnopqwG~LLUGbp~ ppLj_[! hu•­
Lj_tuuu•r t ubnGnrt uwGptGbp~ J'llJ.JlG : liJll c:twuwGw4wdp2ngnuS zwm bG hw-

umG L utnwo P2P2Gbp(l: 
4. l.Jwhwguwu \flmt: UJu 4_1mtmll GLj_wqmu t 4bG!)wGp P2~2Gbpll pwGtu-

4(1, G4wm4_mu t GpwGg tpn4_1ntumpJmG, uUJnpGI:ipp qnJwgmu L gwG11l19 2-3 
zwpwp 4wu I wdj1u hbmn' uwGptGbpp nzGzwymu: ntum~, 4mtmmpwjp 
UJWhutwGuwG hwuwp wGhpwc:tbzm t UJWppl:ipw4wG 4_bpW~JWUJ2D 4wmwpbt 

pwpU uGG!)WflWfl U~2WlJ.WJflP tlflw: 
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flJfl9-Ul7uSUBflu, .t>nsnq.u-u ucf. 
PflrBP Ufl.US!UB-unrz lflr&PJ:uufl 

l>pbGy ~bGuw4npumGbmp.JwG [!Gflwgpnui t1Jl~pnopqwGpqtYGtpp npnz 
u1buw~Gbp qn.JwgGmu bG UJpqubGmGbp, pmpwl{bm GJmpbp t

1
wu LIH.JU bG 

ownwqwwmu: IT}jJquoGmp qnJwgmuo uJbflll t mGbGmu wbrnp u
1
w 1owGGb-

pmu: Stuppbpmu bG · · 

I. Qpmu tmmtllll lllllqubfirnfibp., npnGv qmGwl{npnui bG Ll]l2WtlWJil[l 
mwppbpqnqGbpnl{' UjpngpnGpG, upGypwGpG, 1>tntnpbugpG L. WJtG: . 

2. lil.llllprnmu tmbll.llll L. ~pmu ammtnq UJllqubfimfihp' UJfl011/l4JlllqJlG, 
'lb'lPG UjpqubGmGbp (umw~fllw~n~bp, uwpgflGwGtp): 

3. Qpmu L. ul.llllp.mnui ttmbll.nq' f1pndGbpfl L pnppnuGbpfl uL L qnpz t4pq­
ubuuJGbp: 

11
1fltiubGmGbpQ hwmp~Gb'l/1 oLmJ l}wuwttnrttmu bG P2fl2Gbpfl ufl2L Ljwu 

4UJGtlmu bG UwGptflt~WflWUpmu: bG~Wflpnto bG, np GpwG12 uwuliwljgmtY bG 
ouuflf1wguwG tqpnybuflG (zG~wnmp.JmG): 

lftl 2Wfli1 pwljmbpflwGbpp onm opu)lflwyuwG (zG~wimtpjwG) u
1
pn

9
tu­

Gbp[1 lllflb~g~m.u bG tmJu wpow~n'l (~nmn4bG) GJmpbpp qnJwq 1\"unYp : 
lJflWU!? UJWJUWlitul{npmu bG anl{bpp, uubqflpfl, o~w(i L. WJl op.Jb~ulGbpp lnt­
uwpo wljnuYo (Bact. phosphoreum): 4bGuwqnpomGbntpjwG Lt[pnqbumo pnqp 
qn.JW~JUilf1 LlWGptGbp[J WU2WU1ntU b(i W[lj2WJWfuGonpfl , unp.m, UlW(io.Jl , 
fuGonpfl hnm mubyml PnLJJl 411JwgGnt1 GJmp: '1-pwGp qflGbqnpontpjwG, LIUI­
pjl WJlll.flllGwpbpmflJWG Llb2 oqmwqnpotlnq pwpq bpbpGbp bG (Streptococcus, 
Betacoccus, Leuconostoc gbf1bpfl pwljmbpflwGbp)): 

6. UPSU.Q.P'U Q.fiPt>fi'U'UbP.P UQL}.bBD.f-.Ia-BD.f-.'UC 
UP4PfiOPQ.U'U.PQUP~U 

Up~pnop4wGpt[UGbp/l tlrw W4.11nu.\' bG u1wppbp qnpanGGbp' 1>lltttJ4tu­
ljwG, !2tn1tJw4wG, ~bGuwpwGw~w(i L W.JtG: ?GW.JWo qpwG, GpwCip UltUhLLIUt­
Gmu bG tJpbGg ~bGuwqnpomGbmpJntG[l, hwpuwpt{btntl unL1wl u

1
w 

1
uwGGb-

pflG : . 

:bflqpljwljwG qnponGGbpG bG' 2bpuwumfl6wG[l, ~npwgnui(}, nbGmqbG­
.JWG 6wn~qwJf!Gbp[! , ttb~mpw~wGntpjntG[!, tYwqGpuwljwG 'lWzmbpp 6G

2
m­

UQ, gGgntt1[1 L wGljznntpjntG[!: 

S!bmfwum;urwun: Pwpop ljwpqfl opqwGj1quGtrtl hwobutumntp.rwup 

20 

1rwliptGbp[l wtlb!P hwptYwpttwo bG 2bpuwJpG mwmwGmuGtpflG : . . 
Swppbpmu bG bpbj! 2tpuwJ!1G qnGwGbp' 2hflUWJpG OUJU1flllmUCibp 

\wGptCibpJl pwpbGUjwum qtupqwyuwG hwuwp, oj1Gpumu L. uw(2upunu1 ' 
~'i wGptGbp!l qwpqwgmu[! uwhUwGwljlwlj t, qwuqwfl.bgtlwa· 4bGuwljwG 

1qpngtuubpQ oGzl{mu 4wu flWI}WJlmu tu: 
Cum 2bpllw.Jpli 4npanup G4wmuwttp mGbywo l{tpwpbpumGpp uutCipt­

Gt•Pl! pwdwGttmu bG hbmhJwttullpbpp' 
1. <l>uft}upn.'J>ftLObp' (gpmwubp tiftlgmopqwuftqtiObp): 'Upwuv w6mu bli 

15° c upGLh- 811 c 2truwumpowGGbpmu: '1-pwGv hJmupuwJ/lG anttbptJ, uwn-
qw11wzuJbfl]1, uwngwpwGubpfl uwGptGbpG bu: . 

0 
• 

2. l.lbqn.'J>fttObp · qwp4wunul bG ufl2PG 2bpuwumpowGmu +20 C t\]lCizl. 
+40°C: '1-pwG12 bG 4bGI1wGpGbr1/l, UWflflnL htJ4wGr}ntf}JmGGbpfl, tuunpnu.lGbpjl 

hwpmypzGbp~ : 
0 

() 

J. Slbptfn.'j>ft[Obp' (2bpuwubp) qwpqwumu bG +40 C-j1g upG~L.. +80 C 
2bptlwump6wumu: '1-pwu12 bG U1Wj! WllPJnLpGbpfl uwuptGbp[! : U£1WUj2 ~w­
[111'1 b(i U(WhUjwGbt flpbGy ljbGuwqnpomGbmpJnLU[l +85° C- fly upGzL.. +90° c 
2b[ltlWUUljl6wGmu: 

8wap 2hpuwum]16wG[! zp nzGzwyGmu uwGptGbpflG , WJL UflWJG flWGqw­
llbqGmu t GpwGy w6[! L pwquwgmu[!: UUjnpubp[l OlfHU bu hb11m4 2JlWoGntU 
(- l52°C) 10 dwu oGwtlllY hbmn: Smpbp4mlnqp yntujpljGbp[l 4bGumGwlj bli 
- 180°C 2hpuwump6wGmu 8 opt[w [!Gpwgpmu: 

~npwguwfi L. qwqmnu.ip, wpL.p tmJup, lmfipqwgfi1111 
tiwnwqwwuwfi, ttbqmpwqwfimpJwfi, gfiguwfi, 
wfiqznmpJwfi L. mtmpw£\wjfip wqqbgmpJntfi(! 

lunCiw4mrJwG Gl{wqbymupg uwGptGbpp umn ljbuuwljwG UJpn~JbuCibpQ 
flWUf1UlflllLU bG, pwjg ~bG 11WT}Wpmu: P2P2D wGgGmu t wGwppnu1plj 4J16w­
ljp: UwGptGbp[! mwGmu bG GwL tlwljmnuip l4WJOWGGbp[!: 

npnz (LjwGw~ l.o Wl ljwpupp) uwGptGbpp hwuwp wGhpwctb2Ul t wpLp 
li1LJU(! : IT}pqubGmul•pfl oqGmpJwup GpwGp wpLfl tlibpqj1wG l{lntuw~bptlJnnl 
bG 4bGuwl2f1upwljwG tGbpqflwJfl L oqmw4npomu bG P22P PWI1Wf1PPzGbpfl 
u]1Gflbqjl hwuwp: U)mu LlwGptGbpp tlrw wpLp nt'lPll 6wnwqwJpGbp[! pnll­
Gnui tG uwGptwuujwG wqf1bympJmG, [!Uf1 npmu, nppwG 4wp6 t WtPI2P bp­
ljwpmpJmG[!, w.JGJ2wG Gw pp ub2 wttb!P zwm tGbpqflw t UJWpmGw4m.u L 
tuflUU1 pwgwuwpwp t WttflnLU uwGptp l{pw: l>nGpqwyGnq ownwquiJpuwG 
G4wmuwup wnwtlbLWUJbu qqwJmfi bG tnqwppflUW4wG w6]1 I.Jlmlmu qmGtln'l 
UWUiltGbpQ: n.tGmqbGjwG ownWl}WJ(')Ubpfl wqr}bgntf}jnLUQ 4wtul{wo t 
Gpwli~J I}nqw.Jp~f 'UpwGp 4wpn11 bG nzGzwgGbL uwGptGhp[l: npnz owGt1tGbp 
ymgwpbpmu bG ljwJmGmpJmG ownwqwJflLYwu G4wmuwup: uwnwqwJpmt\-
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Gbpp uwliptwulljwG GbpqnpOntfljntG~ 4ppwn4_mu t qnpaGw4wGmu: Pnpub­
pmu, 4_ppwhwunlwG ubGJw4Gbpmu oqp, pG~u1 t.u Gwt.. uGGfJwuf)bppj1 uw-
4bpl..nt.JflP uwGptwqbpMwG hwuwp oq01wqnpDmu hG uGqp4w44_wpgwJpG 
[LU!lUjbp: 

ttb4U1pw4wGmrJmG~ uwGptGbpp Lj_pw mahrt wqfJb!:JntflllHG ~P qnpomu, 
uw4WJG UP2Wt1.WJrp uj12ml wGgGbLJru, WJG 4wpnfj t WllW2~gGbt 11[1112 pw ­
flW'lPP~Gbpp t.. upwymp.JntGGbpp qnJwguwG ltb4U1flnll1q, npnGp 1huliptGbpj1 
tjpw wGpwpbGU!WUUl GbpqnpampJmG bG flllfjGnuS: 

. 5GgnLLl[l Ujtutn6wn t hwG1lpuwumu uwGptlibpp (PWJY n~ 4_j1pmuGbpj1) 
llifr~wguwGrr SbfJp t mGbGnui P?2P ubjuwG)l4w4wG j2WJPWJntu, hwtnLJw­
tqbu, bflb lipwGg Gwfuwutbu uwnbgGmu bG: 

hG~nJbu t.J4wJmu tG tnjlhqhpJ2mu wGg4wgt.jwa t.jwpobp[!, wG4znmpJm­
G[I t.lj14pnopqwGj1quGhpl1 tjpw wqqbgntf>JntG 2P mGbGmu: 'VpwGp mwGmu bli 
wG4znmpJntG[! wnwGg npt..t tJwlJmtumpJntGGbpp: 

Pnpl[l pw4tnbpt"JwGbp[) O .. ljGWj)lG WLPRP UlWtnwCimuG bpll 1-1,3 uhq 
hw6~fuur4wGmf>JwG l")bUJpmu n~G~wGmu b(i 5-l 0 pnUJl:ip uGpw~u~nul: CG~ 
ll(lntu, nppw~ t{lnpp t opJb4tn~, WJGpwG Gw wlJbLil qtJuwg4mG t qbpow.J(ip 
wqqb~JillPJWli G4wtntlWtlp: Cl-bpowJGntj hGwpw4_np t 4_wpw4Wt[bpil"bt 4brt­
tnntntlwo s>mru: 

lJwGptw4wG P2P2[1 ~Gr)lnGw4 t wpowqwGpbt UJillflbJl ll GnqG!1u4 wli­
GlwG pwGw411lflJWG[): PwpbGUjW UUl PUUJillLUP flbUJJ211tlJ uwGptG!:ip[_l 
r~tqqtlnttl hG 'lbUJp opJb4U1, tw4 wGpwpbGUJwuUJil flbUjpmu ' llbnwlinul Gptu­
lijlq : UJll bpl..nt.Jp£1 4n~tlntt.l t pbunu1wpuj1u: Opj1Gw4, uwGptGbp[! oqlJmu bG 
qb~JP UjbU)U11lG ' qpw4wG pbunU1WJ2upu t , pntGwtlnp GJmf)bptJ~J (f.}p111Gbp , 
h)lupbp) Gpwup hbnwGmu bG, flW pwgwuw4wu pbunu1WJ2uJw t: u·ntbl1mtw­
.JpG PJ-1tlwoj1Gu wGhpwabztn t wbpnpubp!1G, pu4 wGwbpnpGLplt hwuwp w 1li 
~1mGwtjnp t: · 

flpnz p)lupw4wG GJntJ')bpp pmGwtlnr wqf)bgmpJmGu oqmwqnpot[mu t 
uGGJlUJUJ')bppG bp )1, 4bpbpp, l}brtwr.lJ12ngGb pp wtu mwhwG r.lwG, wGUlj1UbUJlll)l-
4wJp, UJwhwonJwguwG hwuwp: 

UjumwhwGntr.l[l' Ljwpw4wqbpbuwG bGpw4w opJbljmntr.l tjwpwljj1~ hp­
tlwGJ}ntj=ljntGGbpp hwpmyp~Gbpj1 n~G~wgmuG t: 

UGU1)1UbUJU1Jl4wG' 4wGjuwpqbtlli uJ12fl9 t, WJUJlGpu npLt p)lupw4wG 
GJntflJ1 wqqbgntf)JntGG t wGups>w4wGnpbG uwGptGb)lptlJlw: 

UubUJtntJ4wG ' Ljbf1p)l ub2 uwGptGbp)l £1G4Gbtnt 4wGjumuG t (lJ)lpurhwU1-
uwG dwuwGw4): IT1whwonGbp UjWUl[lWUtnbLilu LWJGnpbG 4rrwnmu bG pj1-
u)lw4wG wjumwhwGJli Gjntfbfl[l (4w~GWf>J')nt): 

22 
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~oPCJ.flPanrfiJ-Bflr ~e 

flGw4wG U[W.JuwGGbpmu qtnGtlb tnt1. mwpphp wunytJwgpwGhpmu 
t! tUGptGhp[! utnGmu hG UlW[lpbp t{lnfuGbpqnpontpjntGubpp ubs>, npnGp 
tuptnwhW.Jtnt1.ntt.l bG wGtnwqnGj1quj1 6Ln4_' uwGptGbpp uj1 tnbuw4j1 6Gzmuu 
tlJ ntUGbpJ1 4nrtuJlg 4wt.l upuppmLJ!' pwpbGUjWUUl hwuw4bgntf)jWG ot..m[: U.JG 
4WJ111f1 t wptnwhW.JUitjWO LllGbt uw4wpnt011lflJUlG oLntj, bpp hwuw4bgntj=l­
.P1LUUhppg oqmtn t UUIWGmu upw.JG t\w4wpntjO[): 

U]l4pnopqwGpquGhpj1 tlrw utqqmu hG GwL ~Jwqbp[!, np nGg tpntuhwpw­
pbpmp.JmGGbp~ 4wpnq bG Wf1U1WhW.Jtntlbt liw4wpnu)mpJWG ol..ntl, Gw wnw­
?wgGntt\ t P2211 t11q1w 4wu 4nutGuwwqu: U.111 qbtqnmu P22P Lllqi1U Ulbflp 211 
mGbGmu, WJG I")WnCintu t Gwfuw~wq L P22P lttwuwG uwuwGw4, 
libppwlj1wGgtjwCl" ~Jwqu, tjlnfuwGytjmu t ubpmG•1Gbpj1u: 

U]l4pnopqwGpttliGbpll t.jpw nlG~wgGnq wqlJbgnlp.JmG bG pnf1Gntu t\pL(­
pnopqtuGiutt\p U(WzmutwGuwG wnwGo Gurhwmm4 L n~ wnu1GoGtuhwmm4 
qnpanGlibp[l: 

.'bU~oPf! of.{ ~PU~B Uf}fJ.oBflr.liJ-311/'~f! 
UU~PI:~oPft rf.PU 

l>wqbp[!, fl)lWUil r.li14!lllOf14WGtJquGbpp r.lw4tupnlJOlibpG b(i , npnGy hGtu ­
pwtlnJl t flllU1bL t tb4tnpnGwJpG uw Gpwqpmu•4P tnw4 : l>wqbp[) P22WJ!1G 4w­
nnrqLjtt~ opjrg qmrlj Ljj1pmuGb[1 bG: t Jpu•Gg ubowuwuGntf.}.Jnt (i[!ntGjl uutLptiw­
umqmuGtlwG oL L 4wqt)Ljwo t Gnt4ttipG WJpG ppm UjUI[1nLG w4nrt qLJ1111ljpy L 
b[lll UUlll!J: 

llpnz :jJtuqbpjl umn btmumu LllGmu t 4wJlO 4wu pwyw4wJmt.l t.: .hwqp 
lltJuP4L' 2Jl2WU!Wmt[wa t uUJptnw4mgwJpli rwqwGrnr.J, npl• Gbpumu Gm4tbr­
liwppmG t ('1.-'VfO·), pu4 npnz uwup untn ' 0-'VJU--G: btmUUl[) ppbGtJg Gbp4w­
.JlU~JUiltll t uGwt1b2 j1lnfJntlw4. npp !lwljbpbuu awolttjwo t 4r6wmuw(i mGw4 
UU)ptntll4ntywJpG awo4ngntl: b tntutnp OW.IJlpO qtnGtlmu t hj1UUWJI1li pppb-
11)14, np)lg oqtjmu tiG J~btll4 Cibpu (~PPflrtGbp) : 'Vpwliy oqGmtJJun\~ ~wqQ 
~)ppJqmtS t pw4tnbp j1wlibpj1 tlrw : 

Quu1 P22P hbm lJmjuwqf}l:igmp.JwG t'ibfuwGpqt'ip ~Jwqbp~ putdwGlJmu bG 
lJpf1ntthGU1WJpli L zwlJnutjnp ~Jwqbpp: Untlnpwpwp tjppnqbutnwJpG :1>wq11 
t)1 njuwq•lb!JntflJI1lG[! P22P hbtn wtjwptntjmu t pw4tnbpj1w4wG 4ntlU11llJlWJI1 
Lllttruntt: ~tutllw4_np ~wqp tjlnjuwcp}bgntpjntUD hwGqbgGmu t Lllqnqbfi pw.Jt"J , 
w.JupGpfi tnbqp t mGbGmu ~>wqp qbGp pGmbqpwgmu P22P qbup hbtn . npp 
flhtqpmu P22P Lllqpu tnhrtJl ~P mGbGmu: :::>wtjlwtlnp 1Jwq~ tjbpwoLjmu t 
liwjuw~tuqp, np[! odtnlJwo ~t t'iwGptw4wG P22P LI14.Jlu wnws>wgGbtnt hutm-
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ljnlflJLuup : l!llJnqbu pwljmbppwGbfl[! flWnUnLL~ bG :pwqp lJflllljGhfl L bpljwp 
clwti wGwlj Gpw Gljwmtiwup obnr. bG pbpmu ptimGpmbu1 : 

Swppbp qnpanGGbpp wqJlb!Jntf}JWG mwlj Gwjuw:j)Wt]Q ljwjmq t t[bpwa­
t[bt Ljbqbmwmp~ :jlwqp L npp flbuwmo pwljmbppwGtru ljnpgGmu bG tJ1t[lKfh­
GwJpG ~!1tiwlju : 

:bwqbp[! LWJGnrbG mwrwo~wa bG pGillfJWG ut2. GpwGy hw.JmGwpb­
fllllU bU hnqmti, 2flllltl , ljbqmw2pbpmti, thupflm L ljbGflLUGpGbpp WJHnt!lf}n­
pwGvGbpnui: 

Utumwu[1G uwGplGbpp flbll ~wqbp[1 hj1uGwljwG WTjpj mpGbpG l:i(i h)l ­
l[WGfl LlWflflPLJ L ljbGfjwGpGbp[!, h)1~WGfjm~JmGp9 Ulf111Tj2Ul!JWolitq1Q L pwlj ­
Ln bptlwljl1fl CibpJr 

:bwqbp Q oqmwqnpa~mu bG pwljmbppwGbp/19 tuG2wm~wu 4mlulmpw­
lil:ip)1 mbuwljwj[1G L, UlplljWJpG U4WlllljwGbt1Jm!lJI1LG[1 nrnzbtm hwtiwp : Ut'l 
tY b~llfl[l ljn ,~ ~mti t :j:lwqnwjumnrnzm u (:j:lwqnf1pwqGnumpljw ): 

Upmwv pti Llf12w~w.Jpmu 1211LJ1, hn'l) wjumwaj1G LiwGptGtpp flbt.l ulwp­
pbp :j:lwqbpp hWJUlGwpbpmtlQ ~ljWJilltl t Ul~WL mbqwGpnu\ hj1~wG11 Uwpq­
ljwGy L ljbGr1wGpGbp!1 wnljwJm~JwG uwupG , nrnGg opqwGpqti p\-J Lup­
UlWIJfH[mu b(i hWUWU1Wli1WujuwG hwpmypl Gtp ljwu :])wqbp: U.ru ut,mqGbp[l 
oqmwqnpa~mU b(i 2f1WllWUlWljwpwpdwG W'1PJI1l[1Gbf1p , hntj/1 UUlG]lUIWfllll­
hwuwtiwpwljWJpti t[ptiwljp pGmpwqpuwG hwdwp : 

Upmwp/1G LlP2W~WJfllllU wmjuwo[1G pwljmbpj1wGbp[1 urpwq hurJm(iur ­
ptpuwG hwdwp oqm~md bG UU4b!Jp~)ll4 :j:lwqpmpmpp wtip nbwlj!JI1WJP!:I 
(U:tsun.): 

<Ul.[UflfJIJSfll.[ufJfl, uflUuB lJUCJ.fl.NJl! br[ 
<USl.[flf'fiJ-Bfll'uubflC 

.:.wljwppnmpljGbpu wjumwapG tipljflnopqwGpqtYGbrp woG m t[wpqw­
~JillUQ tiG2n11. ljbGuwpwGwljwG awqmu mGb91111 U.flllf}bp bG L GpwGg 
ljpuwuJ1GpbU1plj wawGg.JWtGbpG bG : <!.wljwpJ111Ulplj U.Jntpb[lti W!1W 2LUUI1LU bG 
w4mpunliJ1~JbmGtppg , pnrpnuwuGljbppy, pw9tJtGl:ippg , pwljmbflllwtibpj1g , 
PllLJUb[lpy (~)pmnGyJ1rtGbpQ) L ljbGflwGpGtppg : 

npnz hwljwppmnpljGbp umwGmd bG ppupwljwG tiwGwu1wrhnr{: <wljw ­
Pimmj1ljGb[l[l pGnpnzr{mu bG .tmrwhwmmlj hwljwt\wuptwljwG wqflli\-Jlllf}Jwu 
UlL[bljmrnr{' nuwGv 6Gzmu bG q[ltuUilflWljw(i dwGrtGb[lQ (U[bGp!Jp[pti), l~.flllll­
Gbp[! " oc.tmr{wa bG Gbpqnpam~JwG LW.fG ull4t4mrml (umphuJmnt~J1upG, mbm­
pwg[14t[1Ci L WJtG ): 

lJ11ljf1nopqwG[1qt\Gtpp hbm t!Jntuwq'lb!Jntf)JwG li1PU4P!J btGbtnt[ mwrptr­
~mu b(i ' pwljmbp[mumwmplj hwm4mrJmGnr{ oc.tmr{wa ' t\f14rnopqw­
ti[1qt.lGbpp w6Q ljwubyGnq L pwljmbppgpfl (uwGrtwuU4wG) hwmljmpJmG 
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mGtgnq hwljwppnmpljGbp: 
<.wljwppnmpljGbpp hwljwdwGptwljwG wljtnp~m~Jmtiu wpmwhwJm­

t[md t LlP2W4.4WJpti Llpw~nrGtpmt (U1J), flW U1Wli1[1Wutnmljp WJG 
l{rnprwqmJG pwGwljG t. npu oG2mu t umw:Prtw4n4r umwGf1wpm zmwdp 
wtiQ : ubpljwjmdu hwljwppnmp4Gbflp GbpqnpOntf}JWU dpwr{npQ wpmwhWJ­
mmu bG i 11fl GJntf}p pwGw4nr{ ' t.lp4pnqpwt5Gtrmr{ : fT}tGpgptlJup dpwr{nr 
UGflntGI{wa t wljmpr{ Gjnt~p 0,6 t\4q, umpbUjtnntipypGp L WJL hw4wppnmj1lj­
Gtpp hwdwp upwr{nr t uwp mp ~ 11[1 UJ.WlllflWUUlntljp l tiljq : 

<!.wljwppnmpljGbpp Gljwmuwdp Gbp4WJWgr{md bG hbmLJWL U4whwG2-

GbpjJ' 
I . <.wljwppnmpljGbp[) Ujblllp t zwm gwap ljnGgbGmpwypwGbpmu 

oclmr{wa t11GbG uU1wGri ljwd umwmplj GbpqnpamrJwtlp : 
2. ff}bmp t tiGzbG dwGptGbpp w6[!, l tuwtumhtnrl opqwtipqt.l[1 :Pl,qflntn­

qpwljwti r{j1tiwlj[! : 
3. ff}bmp t opqwGpqdp hwuwp wGI{mwGq trGbG: 
<.wljwppnmpljGbp[) pmcttlwG GU1wmw4nr{ ljppwnr{md bG pc.tz ljm~JWG L. 

urliwuGwpmc.tm~JWti dt2, tiwL wGwuGWU4Whnt~JWG Ub2 4bGflwtipGbpp wtip 
juf)wGuwG hwtiwp · (ljbpwjpti hw4wppnmp4Gbp" qp!JqpG , :Ptwr{ndpgpG, 
r{j1mwtiypG , pwypmpwgpG) : 

q_n.Jmp.JmG mGbgnq gmytimGpp hwdwow.JG, qnpaGwljwG pctz4m~JwG 

db2 ljppwm[nll. hwljwppnmpljGbpQ ~Ujbmp t oqmwqnpabt 4liGqwGpGbpp wtip 
tu~wGuwG hwuwp, npm[hbtnL GpwGj:l 4wpn11. bG ljmmwljr{bt uGGrtwdf}bpp mu 
L GU1wumllt dwGptGbpp ljWjntG oLbpp qnjwgtiwGo : Pwyp WJfl , hw4wppn­
tn[1ljGbflp n~ nwypnGwt oqmwqnramdQ ljwpnq t wnw2wgGbt wtbpqplj L d[1 

zwpp WJt lJ1111.UGw4r bpLmwGtp: 

y 7. UU"UPt"UuPP. I).lJPC .P"Ufll'-.f0"3U"U UbQ 
"U3fll'-.fO"U <l>flluU"UU4fll'-.fO"B U"U fllPflBu U fll'-lJ 

U.Qfl S/1 f/>11/uUfll.[fl l'lll! 

PGnt~JWG ut2 wqnmp t!Jnjuwpljmuu ljwmwpr{mt\ t gJ14tlJ4 oLn~ L 
ljwqur{wa t npnzw4r tipljpnopqwGpquGbpp oqGmf}JWUp mbqp mGtgn'l trtv 
U4[1ngbuGbp(1g ' opup'lwgnu\' r{bpw4wGqGmu, ~)ppumu: 

Uttnmp t!Jnjuwpljmuo u4ur{mu l wqnmll1WJ1ntGwljnq opqwGw4wG t\[lw­
!JillflJntGGbp[l t!Jmmupy : <l)mntUQ wnw2wgGmu bG dpljpnopqwGpqtiGbpQ · wb­
pnpGbp[! L wGwbpnptihpQ (pwgtJtGbp, pw4mbppwGbfl , wljmptinupybmGbp, 
pnrpnuwuGljbp) : 

<l>mdwG r{bp2WG.fntf}Q wunGpw4fi t , npnr{U1WJUWGwr{npr{w() bG U1flll!:Jb· 
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up ' wunlifl~>flljwguwG (tlJUJntU) L pwymbppwGbpp ' wt111Gjl:f)fJljwmnpGbpp 
lll G L{w Gnu](i bpQ: 

Unw2pfi gJtlJ.tG wU"11Gpwyp OJ?Uflf1W~JI1U5(i t , 11pO [1UpwUnll1 t bpym 
tflnt[nl{, wnw2f1(i' tlflO (L WQI1U1WJf10 flflnt (NH, HN02+274,9 452, bpllflllJl'l , w ­
qml1u1Jp!i flflLtP ovupqwgmu upO(L. wq11mwyw(i ppm (HN0

2 
HN0

3
- g7,6 452 : 

Uunupw4p L wq11mwJpu ppl{p opuj1qwguwu t4pngbuo wfit[wOnrti bG 
Gpmpw~JillU, puy hwpmgp(Ubpp(i ' Nitrosomonas Nitrobacter gb'lhflp wqnm LU-
11LU2Wg0n'1 pw4mbpjlwGbp : 

bp4f111Jlll gfllJ.tG ' Wl[I1U1WJPU flflLill L{bpwljwGqumLI'(i t up(i ,) L wqnmwyw(i 
!'~Pill , bppbu(i tL up(i(L. wqwm wqnUl (N2): Uqnmp WJrJ L{bpwljlUU(jUillUQ lliU­
ljwLinu} bG rJbupmpll~Jl4wgpw , 11pu mllb4gl{mu t utJmtJwmObpfl 411pummj L 
hnrttl lllll.l?WU1WQUWllp: 'l-b0pmpfl~ll4wgflwu UlbrJJl t mubOmu wbpnp UJWJ ­
t\w(i(ibpmu pwpop tunOwt/11lfl.twO L. hfluOwJJlO uJ12wLjtu.Jpmu : 

bpp11flll gfllJ.w' U11Lh4ntLW.JflG w4_mnp -1>Jlpumt)(i t: U.JO 4wmwpt[mu 1: :j>fl­
llflljwv]lt!Jlw4w0 L 4bliuwpuruwljw(i 6wOwUJwphnl{: Unw 2/lUQ mb'lfl t mub­
Onui ttb4mpwljw0 ll(lUJlUfUWU dwt1wuwlj , bpp upG11[11flU1P W<J.Ill11[1 nbw49flw­
.Jfl Llb2 t ll"mOmu ppt/wMJl ljwu 2rwaOp hbm L. QU40mu t h11qp uby 

lrbuuwpwOwljw(i DlliUWUJWflh[! U(W.JUWUwt[npt[wa t wqnm1_1 :f>jlj!Ulllj 
4wu lUl[lllll(_l .Jillfllli9Uill[ plllljtnbpflwubpnl{, jlU(Ujflufln b(i ' pwl[[LUl[(jflUhp)l L 
Lljl vwGfl WJL J.'lllJUbpp wpU"wmubp]l t/pw WUjflllll UjW[lllfllUJPU pwyulbpflurGb­
Jl[l (Bact. radicicol a) L wqwu1 WUJflllll pwljmbpjlwObp[! Arotobacter 
C.pasteurianum: u ,Jil pwljmbppwObp[! ~Jlpumt) b(i UflUil[llflUlp Wl[WUl Wl[I1Ul[l: 

UL{Iluljl t/mtuwljbpUJuwG urpngbumu ObtuuwO purljmbpflwubp(_l pUl.fi!W­
Jilltl b(i ljhUI}LUCipGbpp, uwpqm q!Jwljlibp[!, J.'I1LJUbpfl UULLIYI1flrJUb[l[l , UWJ)fllllll 
b(i hnrJ[l opqwuwljurG U"Ow~JilflrJubpflfJ L uumu11 ulwLJlu pwpopwljwpq pn!Jub­
fl)l (i : , 

Ul5/vUIJ'U/l (/Jfl/vlfflqfl f<Ul! 

UatuwoGJl (C). hpt!GwljwG wqpJntp(l watuwJ~rm qtuqG t (C0
2

) . npj1 
llflli?Wpubp[! pGillflJWU ub2 UJW!Jt.lmu bG ' 

w) hpwpl"t!WJflG dW.IflJ21lLUGbp11l[, 

p) ljhGflwG!JGbpjl, PlllJUbpJl zGzwnmr.rwO U([111gbunu\ Ulbqfl IHUtiljllJ1 
opqwGwljwG GJmpbp/1 J;? LUJJ2WJillU11tJ., 

q) Jl hw;!Jl[ uj1ljpnop4tuG!Jqdlibp!J GjmpwtJ.lntuwGwljm]=lJWU, llflQ U"wGpt­
(ib[lfl u11m Lut[hr.Jl !JGmbGuptJ. t [!GpwGmu. pwG t.l.rmu pn[np mbuwLrr 
ljbGf1wGJl opqwOJlquGbpp unm : 

OpqwliwljwG G.rmpbpfl hwGpurJUurgmd£! mbqfl t mGbGntU" upljp11opqw­
GflqtlGbpJl ljbGuw4npomubmr.rwG wqrJb9lllf3JWG mwlr. wq11mwqtra li.pupb­
pfl !ibtut!wG L tuLinpuwG 6wuWU(Wphntl : 
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hJll11flUWU hflupmu [!Uljwa t watuw2pwmubpfl 4wu Ofl4WUwLrwO ppm­
(ibpfl 6bflplllll[!, 11[1[1 ljwtu4_wa t Ufl2WlJ.WJflfl UJWJdwGGbpflg L.. uwGptJl mbuw­
ljflg, ljwpm1 t mwppbp oL.114_ LJ1Gbt: Swppbpmu b(i tuu11puwG mwppbp mb­
uwljGbp ' UUJflptnwjflG, ljwpUwflptJ.wJ!JO, pwywtuWflfltlw_rflG , ljflmpnGwppt)w­
.Jilli , f[lfU2WffltlW.JflG : 

Uatuw2pwmGbpf1 tuu11pmuo QGflwOmu t bpljm t/JI1l[n4, ' 
w) uljqpGwljwG t.jmtl[! QUflWGmu t wGwbp11p UJWJUwGObpmtY L 

lll'lbljgtJ.mu t UJflpntuWrJilll.Wflfltlfl WI1W2W9UWUp, 
p) bpljpnprJ t/JillLQ, ljwfu4_wa Ufllj[li10fl4WUjlqUfl mbuwljflg L UJW.JUWUub­

Pfl9 , wttwpmt.jmu t UJ!Jrntuwl111'1wrrtlr t/111fllwljbpurmum[ Ulwppbp 
utrwgmp_lm(i(ibpfl: 

UGurbpnp UJWJUwGGbpmu UJppntuw'11111wrpmG t/J11fllwljbpUJt[mu t 
UU[flptnfl. ljwf}GwpptJ.fl L. WJL Ujntflbpfl: 

Ubp11p UJW.fuwGGbpmu wotuw2pwmObpf1 11( LPM opuflf1LU9uwG rJbur­
pmU", lj11JWGmu bG J;>Wytutuwpflm , L(fltnp11GWpfllll, flPPU2Wflfllll L LUJL ppm­
Gbp, ru4 LPfltl opuflf1wguwG qburvmu' watuWflflrll qutq L.. 21llfl , Wli2WUlh[llt/ 
npnz purGwljmpJwU"p tubpqj1w : UjuurflumJ., tuunpmuo W(LI1UJW(Lbflb G_rmpbpp 
(wotuw9.pwmubpj1) 6bJ[llmuO t wGwbp11p U[WJUwGubpmu. npmbq 9.pwalif1 
tlhP2ilG wljgturm11pG t hwOq!JuwGmu flG!?(I , umpumpwm[!: '1-pwGntl wl[wpm­
Ljmu t w(iwbJmp mflulfl 2U(W1111l(1JWG t/JmLQ: 

8. UU"U.Pt"Ub.PP SU.PUUfiNJQ ~ufil'-fct3Uu Ul:;Q 

~flfijl l.ffi llf1fl .:bLflflUu 

.:!.11'1(1 hwpmum t mwppbp upljpnopqwGjJquGbpntJ.: 'Upu1 ub9. ljw(i 
uGGqw.JpG UJmpbfl, tu11Gwttmr.rmG, 11pp hbmLwGp114 uwGptGhpll vwliurlr~ I q 
h1111mu , ljtutu ttwo Gpw pwrlWrJ[llllpJmG!Jg, mwmwGtJ.mu t 200 dtG t\flli zL 1-10 
tYtprr 

.:!.nqmu zwpmGwlj mb11f1 bG mGbGmu uj1ljp11opqurGj1quubpf1 ljbOuwqnp­
omubmp_rwG hbm ljwUJt.two ljbuuwpflupwljwu UJ(ll1ybulibp : <.wumwmtJ.wo 1:, 
11[1 h1111fl h11'1Wqi1JluguwG hfluGw4wG 411po11GQ uwupt u t: 

.:!.111111 upljp11:I>LI1[1WU PW'll{wgwa t 2flflUmnGbp[lg, wqi1U1 UII1W9.WgGnrt, 
wqm11 -1>pj]ul1q, f1bG!Jmpf1~>fl4wgGI1q , gbLJ11I[nq J2WJ(2WJI1'1 pwljmbpflwGbf1l19 , 
ooupwpwljmbpj1wubp[19, UJfl4ubGmwJpG uwGptGbp!Jy, uGljbppg , uwtuwlrbG­
'lwGjlObppg : 

.:!.11ll.lllU bp4tup dwdwGwlj UJWhurwG4_mu bG uwurp11:l>flmGI:ipfl uu(npGbp[! 
(B .mycoides, B.subtilis, B.megatherium L. WJLU): UUJ11pGbp .>_ WHW2WVG11!1 
uwGptObpQ (Pseudomomas, Chromobacterium L WJL.) hl1qmu bpljwp ~ bG UjWh­
UJWUtJ.mu: 
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UJlnmuapG uwGptGhp[! hnflp t\'b l> QGLjGmu bG f)pwljGbpp , LjqwGpp L ljbfl­
LnW 2flbpp hbm : nflll2 f)bUIVbpmu hllfl~ hwGf)bu t 4WLPU llflLLJbU uuplfl WI1LU-
2W!J(inf1 npnz wJltmwopG tY]llj[lnoP4utGpqtlGbpp (uppppwfump, t uljwp]l , ljwp­
Ljwuwfum]l L WJtG) 2UJbuwpwG: Utumwop(i uwGpUihpp ll ~ UU[I1[1WJ]l(i Oltb[l[l 
b[lljLU[l GUil~WGwlj ~b(i UjWhutwGLjmu hnflp uh2 W[lhp lnLJUp, ~ ll[llli~JUWU L 
t\"wGptGbp-wGmw4nG]wmGhp]1 L ,1)w4hpp n~ G ~ wyGnq wqf)bgm~JwG mwlr 

.:.wzLjJl wnGhtntJ. hn11r llhfl[! LjhGrJwupGhpp L uwpf)m npnz Lj_wpwlJr> hp­
Lj_wGt111tP.JntGGbpp mwpwauwG UIJlnghunu.l, ljwmwpmu hG hn11r pwljmbptm­
tnqpwljwG hbmwqmnmpJntG: UJf) Gutwmwljnlj_ hnflp mwpphp Ln hflbppg zw­
fltuthp oqGm~Jwup Lj_hp~JGmu t.G hn11r GumzGhp L fuwnGmu hG Gumzr ut1 2 f1Gt~ 
umwGwun hwuwp : 

Ufumw c)p(i uwGptGbpp wnljWJillpjlllU[l ULnlll4btm hwuwp, uwGptwpw­
Gwljw(i hblllwqnmntp.JmGGbp]l dtuuwGwlj uGG[jw_rpG uf12wlJ.w.Jphpntu ufl2fl(i 
Gt\m2]19 ~JLUGp bG ljw tnwpmu h Lj_wpwljmu twpnpwmnp LjbGrJwGpGbppG : 

~ nllfl uwGpmw[lwljwG Lj_p6wljp gmywGpz t hwG[jpuwGntt~ Wll.PPW.Jpu 
911tUJ]lljp, Ul]l ~J)-LljWflwtnfll)wjpG fuupp pwljmbppwGbpp, pG ~UJbu GwL t GuJb­
pnljnljhp]l L C.perfringens-p hwjmGwpbpmU[l: 

.QP/1 lffi~Pfl:bLflPUu ot[ uPU ~oufJUflUuU~Uu 
USZSflSt!.Ul5fl.NiJ-3UU flPflCflNJl! 

52mp[_1 hwGqpuwGmu t mwpphp upljpnopqw(ijJquGbpp WUj[lbtm pGw ­
Ljw(i u]12LUL]W.JP[!: 'GpwGy Ljwpbt.P t hwjmGwpbflbt pnutp 2[1Wt]wqwGGbpnu.l' 
t6hpnu.\' , qbUJbpmu, bnLj_bpmu L oLj_LjpwGnuGbpnu.l : lJwGp t ub[lp pw Gwljo 
2[111LU LjwfuLj_w c) t pwquwppLj_ qnpbnGGbppg ' op4wGwljwG GJmpbfl]l utwpm­
Gurljmp.JrHG]lg, 2[1UILj_tuqwGp WflLnnmLj_wbmpJwG wump6wupg , upw flllf1J2P!J, 
2P2WUJWU1nfl ur2wtJ.wJPp 2hpuutumpow u]lg L W.JtG : 

Upljpnopqw(itJquGh[l[l wnwtJ.btzwm t.PGmu b(i pwg 2JlWLj_wqwGubpnu~, 
OnLj_unflG.Jw 411U111l uwljbp buw.Jpu 2hpmbpmu, tunznp j}WflwpGbpp 211lfl2Q b­
flW O qhmbpmu, ont[bp]l L oLj_ljpwGnuGbpp 2f1bpnu1: 

52pmu hwGflfltqmu bu mwppbp ,'jJ]lqflntn4flwljwG tuupbpp upljpnopqw­
G]tquGbp , LUJfJ pqnu.l GwL wtumwa]1G uwGptGbp (uppppwtumfl, ppm~JhtnlJjl, 
Lnlllj.'b[lljnqnqjl , LnllltWflbuflw.Jp, UWtUnGbtnqp, thUJLnllUUJ~flllqp L WJJ 
h]lLj_wGt)lllfJilLGGbpp hwpmgp~Gbp) : Owmfl 211l[1[! ljWflllfl t Lj_tupwljp 
mwpw otftuG WllPJill[l hwG[jpuwGwt L wnw2wyGbt hwuw6wpwljGbp : Unw­
tlhtl!P~ tfwGptGbp u1wpmuwljmu bG uUJnpbf14flJW 2Jlbp~ : 

.bpl[]lljwljwG, ppupwljw G L LjbGuwpwGtuljwG qnp onGG bp]l Wl[rJbgm­
PJWG mw4 mbflp t mGbGmu 2flwtJ.wqwGGbf1p ]l(ipGwuwppmu: .b]lqflllwljwG 
qnponGubpG bG ' ~tmbtJ.niJ opqwGwljwu L wGop4wGwljwG t1wuG]lljGbpJl 
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GuUl b!JillU[l, wpLp tnLJU[! , 21111 !JU911LU[l, UJm pbpp hwGpwJGW!JillU[l h WJt(i: 
52pp LjbGuwpwGwljwG uwppmuo mb'111 t mGbGmu tl]lljpno[lqwGpquGbpp 

wnwGopG fuupbpp up2L wGmw4nGpqup hbmLwGpnlj_ L ~~wqbpnlj_ pwljtn b­
p]lwGhpflt.Pqflufl UPl>ll!:Jillj_ : 

52tlP uwGpmwpw-LjbGuwpwGwljwG 4GwhwmuwG Gutwmwljm[ llfllllntu 
bG uwGp t Gbpfl pwGwlj[l , pulj ljbGuwpw Gwljw G Wll.li1 11 Lnlj_w ompJWU WUU1]1 -
6wG[l ' 2flP Ljnt.P-mflmpp L 4nt.P-flGf1hpup npnzuwG up2nynlj_, ]lG~uthu GwL [1UUI 
wfumwbpG uflljpnopqwG]lquGbp]l wnljw.JmpJwup: 

Qp]l QGf)htuGmp wqmnmlj_wam~JmGQ npnzmu bG l dt 2[1mU: 52pumrtw­
JPG 2fli1LU wJG hwuGmu t lOO-p, ljwuljwbhl.P l]buwbpmu ' l 00-150-p, ]JUI.j ljh•l­
mnmlj_wb l>Jlmu ' 500 L wtJ.bt.P: 

52pmu W11]1J?WJJlG qmUJ]lljp wnljw.JmpJmG[! hwGf1puwGmu t uwpl]m L 
l[b(iqwGpGbpp ljflwGpnlj_ WfllllnmuwG ymgwG]12: .2pmu WflPJ2W.JpG ~JillU[plJ]l 

hw.Jm(iwpbpnu~o wpmwhwJmtJ.mu t Ljnt.P-mflmpmj L ljnt.P-flGqhpunLj_: 
lm[j1-mpmpo hhr1m4p WJU Gt]wqw4mJG pwGwljG t (upl.PIJlmpmj), npmu 

hw.JmGwphptJ.mu t w•111J2LUJ]lG gmUJfllJl! : 52pt~lllflWJpG 2rmu w.1G u1hmp t tJ1lij1 
333 llt-PY n~ u1wljwu , pulj pwy 2f1Wl[wqwGGhpmu' Ill Lit: 

Ul!lllJW.JJlG gmut/14/1 pwGwlj[! l L 2f111LU, ljnl.P-/1Gf)b!2uQ t , 2f1Uillll.]l 2[111LU 
W.JG UJbmp t t.PGfl 3-/ly 112 wtJ.bt: 

OEJ./llfllliPfl:bWPUu 

Ofl~ t.ltuGp t Gbp]l llwuwp pwpbGuttuum tl]l 2WtJ.WJfl 2t oqnnf ~L[tUli 
UUUfllUJ~U UJillpbp L uwGptGbpp l[Wf14W!JUWU hwuwp wuhpwdbztn UIWJ­
LlwGGbp : 

Oqp ljbilUlllLnlllU[! uwGptGbpnt.[, 11f111UJ2 [!GljGmu b(i Of1]1 Ub2 tpnztdlllfl]l 
uwljbpLill.JflPY h WJL opjbljmGbppy thnzbhwmpljtibp]l L funGwtjntp.JWU ljwpflt­
Gbp]l Llfl2ngnLj_. mwpwut.[mu bG npu1hu «wbpnqnp>: 

Ofl]l uwGptwljwG j.'WflW[jfllllf}JillU[l pwquwqwG t: <,wowtuhwGf)flullllU 
bG Ulflqubumw.JpG UWUJflll:PJ1U1 uwuptGbp ' upljpnljnljbp, uwpg]lGGbp , Ull111[1W ­
J]1G ' ]unmwJ]lG, Ljwpu1111)fltwJpG L WJL gntulfl4Citp, wljm]1GnupybmGbp , pnp­
pnu]l, fuunpuwu uGLjbp L. W.Jtu : 

lJwGptGbpp pwGwl!Q pGmpJwG uh2 mwmwGLj_mu t tfp pwG/1 P22 P!J 
u]lG2L mwuGjwlj hWlJWflUbflp : <_wmljwutbu zwm uplj_pnOJ14UIU]lquGbp Ljw(i 
Jlrnznp wprJJ11LGwpbpw4wG pwflwpGbpp Of1WJpG wt.[wqwGmu L. wt.[bt]1 pp~ · 
qJmflwljurG t.[wJpbpmu, wumwnGbpmu, thnGltpp L amtbp]l uwljbpLnLJpGbp~ 
Lj_pw: f.l w~JP WJf1, WJG LjwJlttJ.wo t mwpt.[w bflWUwljpg ' uwGptubpp uwpu]l ­
umu pwGwlj~ [j1Gmti t wunwGo, Jwlj u]lupumuo · ounwGo: 

lJwGptGbpnt.l wnwt.lhtwutbu hw4bgwb t tunznp pGwljwLj_wJJlbflJl upGn­
tllfllllW.JpG Ofl[! , npmbfl wt[bl.P zwul t UWflf1nL h LjbGf1wGflGbpp wpmwpnpwGp-

2lJ 



fibp]1 hbm uwuptubpjl o11 (1fi4fibLm huwrw4npmp.rmG[l: Oqw.J]l(i ur2w4w.fll 
bG QG4Gmu 4blil}LuG]lGbpjl L uwpl}m 4wpw4jl~ hjl4wGqntf).Jmfi(ibpjl hwpm­
\:J]liuhpQ: 

q-nllbpmu qmGL[n'1 uwuptubpjl J)Wliw4u 4wtuL[wo t qml]l iWLjlbpjlg, LnL­
uwL[npL[wampjntujlg , 4bGl}wGjlubpp 4mmw4L[WOI1Lfl.J11LG]lg, upwG(j UjWhhLlll 
uwppmf3Jmujly L qnubpjl (1Gl}hwump pwpb4wrq 4r6w4Jly : 

01}]1 uwGjlmwpw4wG 4]16w411 quwhwmbtm hwuwp npnzmu b(i oqmu 
qmGL[n'1 t.lwuptubpjl [1Ul}hwump pwuw4(1: Ol}jl 4bqmmnllwu 
uwfijllllLLIJlW4wG ~wtflwG]12U t.lwuptubpjl pwfiw4G t oq]1 l t.l1: u·wlipt(ibpjl 
pwGw4u Ol}nttl (ubqpt.lbGmwg]1w) npnzmu bG IT1bmppp pwumCi, liumb~JLlwG 
Ubf3nqnL[ (4ntuJl Llb~nq), jlliiL4bu GwL WUUJjlpwypnG bqwGw4n4 ufiGl}WJJlG 
Ll]l2W4WJ11)1 ur2nL[ utGg4wgL[wa, npnzw4r awL[wtn4 oqjl t.lb2 qlllGL[nll uwupl­
fibp)l npuLiwG L[pw hjluGL[wa: 

Oq)1 wqlllnmuwG uwfijllllwpw4wG ymywGJlz t lnuDl}jluwUmu 4wUw­
~wqOnq L hbtlnLJ1m]14 umpbu1mn4n4]1 wn4WJI1lP.JI1lU(1: 

UGwuGLULLJWhw4wG 4wnnLJgGbpp I u3 01}]1 tlt:i2 wL[bLJl pwG 500-1000 
1.:iwlipUibpjl UJWpmliw4ntf3JnLuQ hwGflpuwumu t o11J1 4bf1lllnmL[womp.rwU 
Y11L9wUrr 

l-IUfiJ-/1 be[ lJUfiF&UUli1-bP./2ubP/J fffilJPIJ.JJLIJPUu 

YU1f3Jl upzm UJLUJ1111UW4mt.l t llflllllULI/1 pw0tu4]l t.ljl4pnopqLuUjlqtlGbp: 
u·wUpUit:.pQ Q04limti hG 4wp]l ut2 LnWflpbp LUf]p.JntpGbppy (4pLjnpruhm 
obnpbpjlg, 4bGqLuGm LnW4 tflnwa funmjlg, 4rappg): lJwGptGbpp L{WflfllliWh­
UJW(itYwG du1Lhuuw4 Lupwq pwquwumu bG: 

U]1u~L r 0° C 2tpuwum]16wUmu UJWht:.tm flbuwmu LYw!iptULopjl 
plllquwgmt.ll} qwGqwfJ.mU t L 4wpu uGmu t wnwGy tjmtflntump.Jwu 24 dLUu, 
jllllJ 2-4
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C 2truwump6wGnul' uwG[JtGtpr qwpqw9nu1r] LPhtl qwqutpmL! t L 
Lrwp(l wGLtmtflntu LljWhu1wGL[mu t 48 dwu: 4pt.tmy ht:.um, 4wp6 dwuwGwLJ 
UUl(iptcibpJ.! pwpu 4wpj1 db2 ~t.G qwpqwGmu zGnphpL[ jlumGnqtnpmLJlGGLopp, 
tJ1qnyjlllj1, LW4mn:jlbppup L WJL hw4wuwur1tw4wu G.Jm~hpp wn4W.Jnt~)JWG 
(put4mbpjl\:J]HlLJlnq): f!w4mt:.pj1yjll) t]lmLJlg hbmn u4UL[nul t 4wf3J1 t.ljl4pn.'Jli11-
!1LU.Jjl IIW211Jl'1W4wG tjmtpnfumt.l(l' 

I. /uump lfftlum.Pfnpwjft qwpqwgtfw(i tftnq: 4wpjl ub2 u4unu\· t.G pwq­
LlwUwt UbfuuwG uwuptGb[lQ, bpb 2bpuwumjl6wU[1 qbplllqwUgmu t I 011 C: 

2. ~wpuwpptfwJftu umpbUjumljnljbpft qwpqwgtfwu ljmq: 4mmwLrt[mu t 
4wpuwppm, 6GzL[mu tG GtjLJuwG uwuptubpJ.! L 4wp[1 lllll4wf1'1lJnuY t: 

3. ~wpuwpptfwJftu gmUJ.ftljubpft qwpqwglfwu ljmq: P-wpoplllGmLi t 
4wpf1 ppL[w.JGntp_]mG(l, umpbu1mn4n4t.p[1 L Wflh!.?W.JJlU ~JnLUJjl4(1 n~(i~Ul(imu b(i: 
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4. Uuljwjftu lfftljpn.Jljnpwjft tftnLf: 4wf3Gwppmu hwuumu t pwpop uw-
4WJlflW4]1, 6Gzmu t ]1p jlu4 4LUf3UlUf3f3l[WjjlG UwGptubp(l, npjly hbllln u4u4m0 
t f1pncJubp]1 L 4wpGtuJ]lG pnppnujl pwquwymd(l, jlu4 ywap 2tpuwumjl6wGjl 
(2-4"C) ulwJt.lwGGbpmu uJwhbLJlu' hj1Uliw4wumu pwquwumu bG 1JLillnpbu­
~JbG mnrt uwGptGbpQ: 

4wf3Jl Gnpdwt llr4rn:PtnpwG, flW tljl4pnopqwG]1quGbpj1 npnzw4r mb­
uw4GbpG bG, npnup tlzlllwUJbu LJ1Gmu b(i pwpu 4pwo L1wpjl ut2: f).pwliyjl~J 
bu 4wpGwppL[LUJjlU uwupt(ibpLf UUlflbUJUln4n4hp[1 L LW4Ulnplll4lllbp]lwCibpQ, 
npnup 4wpuwzwpwpjl fut.lnpuwG dwuwGw4 qnJwqumu bu ujlwJfi 4wflGut­
ppm L 4n~L[mu tu U1JlUJ]14 LJwt.l hnun~hpuhGmwJldi, Ubp4L[mu tu qpntdf1pw-
4wG: Uw4WJU, pwyjl WJl] uwGptGbp]1SJ 4wG L zwpWJlQ tmlnpnf] , U]1G~L 4wp­
Gwf3pl[jl utnw2wymuo. L W.JL U.Jmpbp qn.Jwyunq djl4pnopqwG]1qt.lGbp: UJf1Uih­
u]1 futlnpmuo 4ni4mu t hhmhpn~hpuhGmwJpG: 

4wp]1 n~ Gnpuwt t.l]1ll!m:PLnrwG' lJ.wpr Llb2 wpwlllubp (L[wf]wdwu 
uw4wpql[bl[!, uwamgr4 4w13, o6wnr hwu, fiWil(l hwL\ L w .nu) wnw2wgGnq 
uwuptUbpG bG : 

[a-pm lJ.wpGwuphppGhpp uplJ.pn~tnpw(i: f).pwuy bG LlJWLn4wGnul' LUSJb­
l}ll-']lllLW.J]1G gntllj]14GbpJ!, npn(ip t]1Gmu b(i wybqn:PJlLWJ]1G 4wp]1 pWflllii)Jllllf)­
JUI(i Ub2. wgblln:jl]1LWJjlG (jlllUJ]14Gbp(i Ill 4Wf3UWppL[wJ]1(i 4n4bf1[1 Ub~Gr4m.tr 
UJJ111UU1W4t[wzjl Llb2: 

4t1J]1pmtr utpwG 4Lo:Jl]lpr hwm]14Gtprg, 4wpliw~)pt[w.JJ1G uUJpbllJLnnLp1-
4trr\:J. 4wpGwp~l[LUJI"tG SJillllJ]l4Gbp]1g, 4b:[ljlp]l qpndubp]1~ t.. umpnULU.Jjltj: 

4mupumu ' 4wp(iLUppl[w.J]1G ~mUJr4Gbp pnqfllllflw4wG ymulr4!ibp]l 
(iuwG L w4u1pL[ flpndutr. 'UpwGu t]1Gmu bu ~np (4np) 4wu hhfJ.m4 (4wmrlr) 
ubpw(i(ibpmu: 

l.Jbflbflfl (}11lJPfl.JJLIJPUu 

lfwlJ.wpmuwlJ.wG uplJ.pn~tnpwG' fllU pm.rutpr t.lw4bpbuwJJ1G Lltuumu 
qmGtl11'1 mwppbp tlr4rn1JLI1J1WG t: UjU ]lpbu]1g Gbf14WJLU9Gmu t 
Bact.herbicola, 4wpGwppl[w.rjlG f.!W4Ulbf1jlwGLop, :Plmnpt:.uyt.Umnrt pw4mb­
rrwubp, llflndubp, pnppnuubp, ytunqnqw.JrG, JlllqwppL[wJrG pbpun:]llll 
pw4mtprwubp, WflllptUJI"tU ynuq]l4Gbp, wunur:Pr4wmnpGbp : 

lJw4wpmuw4wG uwGptGbpQ zhG 4Gwumu L zbG GloppwLjlwU9nu\ 
wnnr12 pmJUb(1j1 hjntu4wopGbpr ub2: Uw4WJU pmjubp]l huonui]1~J hbum 
u4umu t GpwGy qn[JbmutmpJntG(l: Unw2rG hbpprG pwquwumu tu UttuuwG, 
.JOlf1WppL[WJjlG L. WJt UwGptGt.pQ: 4bp[1 u4umu t tfl~WULUL, mumr owqmLI t 
4bf1bf1r LLJWhwonjwyt.lw(i wuhpwctbzmmpJmU: 

<+nJillf)jlllG mub(i 4bpbpp LlJWhWOilJW!JUWU hbLnLJWL ut:.pnfjGGpLl ' tunLn]1 
211J1Wqmtl, qnpz funmr llJWLn[lWULnnttl, ubuwdwl[npmtl, urlnuwgmll: 



/uflS/1 brf. CJ.flflC /uflS/1 fT}lJSflllUSflNf 

lunUI[! tqwmpuwmmtl bG hG6l[wo junulb[1j1~J , ~ llpW~jlltuli bqtuGwlpa.j' 
2fll1 qnLI1112tJwymti"nl[, wqwm 21111 hbnwquwup: lfGmti" t LjuntJL\tull ?lltp[L np(i 
utlit.ltutni_blll t t\j1ljpnopqwlipqtl\1 hwt.lwp: ::>npwypwa tunm[1 t\l•? junGw­
L[mpJmG[! Ljwqunu\ 1: 12-17 mnljnu , npp l)bUIPhpmu t.lwptutpw(ituljwli UIPll­
ybuGbptl qwG I)Wqm t.l bG: 

q.npz tunm[! ' hGol[wa L pwnwt.lwo junm]}. 11wrumti" bli tj1n12P Ljnqmb­
rnl[, WJU!llhbmL ' r]bqbpnl[: Uji)UitJUil qwliqtjwomu qbnLu tumll[! 
UfwpmGwljmt.l t utt[UtUl 2!11[1, mumj1 t\w(iptlibpQ uljumt.l t.G pwqt\tuuw[, 
wG2WUll\lllll t 2b]1UlllflJrlLU , np[! L GllllUUUlfllll t pnlJUb[l\1 wtnl i_ llPUI~JtllUUI!: 
!vnm[} ttJntumu t rr pGwljwli qnLJGQ !J qwnGnu\ t qnpz: 

Ubullcrfl brf. UfJLflUfJ fT}lJSflllUSflNJl! 

Utfiwdn 1~wnwt.lwa junmbpp (pwLJLwqqjlGbpll) UJUthwanJtuqt~w(i hw­
t.lwp t, npJl l)bt4!2lll.tlL[nLL]Wljyl[mt.l bu \LtnU1Jl L upuwJl hwmljlllf)JllLGGbpl} : U.J11 
t\bpml[l hj1tllil[tu o t :jlpt[pljwljwli L t\wliptwpwuwl1wG UlpnybulilipJ1 t\put , n­
pnuv [!UflUt(imt\ bli lllt\bl]l I]WGr]Wr] , !2W(i up[rlllllltl: )"> mwppbplllj3JillU utl[11UtJ , 
tlJ1Lj[1nopqwliJlqtllibpj1 wnwl[btwqnLJG pwGwlj[_l qnJwGmt.l t 112 pb 7-pr] , UI.JL, 
15-pq op[_l: 

Ublitullmt\ opqwGwllw(i ppmGbptJ vwGwlw wl[biJl UjlllliLUU 1:, j2lUli ujlpl­
llllltl (lttllflGWppl[jlUI!' 2,4 wGqwti" , Wl[UIUl {2WUWjttWpflt!llli[l ' 2 wliqunl) : 

CwvwptJ !2tuGtuliQ tltowGmt.l t, nrD pwp6pwyGmtl t Ljbrl, tupcthnr : Utu­
tqjlllm[ , ubliwcl[! ' ~JLUOp jttnliwl[mpJWLlp (40-50 tnnljnu) lltuGtu ~ pmutulttuli 
qtuGqt[w(l 1:. llp[! tquthlliWGt[llltl r 01)[1 ppt[woGtJq t\hltntutu~Jl[wo LjbptlllljLll ­
hbtwHupw GG t.pmu , t\j1 L1pnopqtu li j1qt\li tr[1 Ljnrll\[l~J wnw2W~Jflll :t>tJq [mtnq JHu­
Liwli ,>llplll~lJWli L LjbGUlupjllljlWLjtuli UllllllJbUGbp[l tuqqbumi~JlUU zCinphtuj: 

UltlllU[!' t.ltJLjpnopqtuu [lqt.llibp[l WL[llbympJw!i mwlj ptupt\ pmuwlltu(i 
t[wGql[wOJl ttlntuwpljmt\G t tLn~npl[tul) Ltb[1p: 

q_nJillflJillli mGbli u[llllUW9L~wG uwnQ L mwp brtwliwljubp: 
UJlu[tlUW~JUWu hwtiwp L1wGw 2 t[WGql[wbQ mbqwt[npmtl b(i jttpwtlWUl­

Gbpnu~ , Ljlnubrmt~, U12Ullli[1WljGbpmtl, jttmwyGnu\ L tlbljmuW~JGnLL\ Lt!i ot1[1y: 
UJI) ctwt\wGwL1 u[1LilUW9L\fll1 qwGql[wamt\ 2bpt~wumtJCiwGQ hwuGnu\ l 25-35
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C (utUilll tqwGwlj): 
lJ[lLnuut~JUwG U1W!2 bqwGtulj[_l Ljflpwnl[nu\ t tut[bl]l hwql[wl)bur UJu b­

qtuGwliP oquHuqnpomL\ bG ljntqmwym1mG, ywoptupJbp Ljbpt.pj1 [lllYnpt\w(i 
hull\tup: .C)wGtfl[WU[l tnbqwl[npmt.l bG Ljlnubpjl tlb2 , ltnulnpwljlliJj1li , L[1tupmG 
t\Lnl[, qpwtlnl[ tJulj umbqobLnl[ )l bpt.lwullltJ6wlitJ (tltJli~L 5U''C) pwpoput~Jntt\, 
llfl[l [, GtqUILIUllllll r uwliptGbp[l pntnli L[lUpqw~jtlWGI.l: 

lfwGplwpwlituljwG UlllfltjbuGbpjl [1UflW~J12111tl Ulbl][1 I. mlilt(itllt\ J lltptupjl 
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t\\ll\Lttuplplll~l! Ljwl~litUflfLll1 , ptuqtututuppl[\1 , tqpnUJ\lnlituppt[p L lUll opqwLi tu­

ltutli flfllllibp\1: l1Utpliuq-"~mtl1 tqtuhwan)tuqL\wG ql]l.twtjnp U\1?1HJli t. : 'l.,u, \1ybqlitlll\ t 
ltbpbp\1 pH-[! t\\tli ~ L 4,2-4,0, 11!11! [Wl[ utJtnujll)llllJWG\12 t: bpb ppt\tUJlintpp1tlil1 
litjwqnll\ L wtqw umbq<)L[mu bfi pwpt.liUILULIUl tqtuJUwlilihp libjw\wli 
t\j1lJpnopqtuCi\Jqt1GbptJ qwrqwqt.lwli hwthup , npf! l, hwGt\b~JCinLLI 1: u\1lnuJ1 

t\11W()lltUlip: 

UfJLflUfJ UP~flfl~Lflflllu 

U\llllU[l pmutu ltwli qwGqt[womtl qUlGt[nn\ bG lttupliwppL[lltJ\lli ljnltliP [, 
qmtqj1ljlibp. npnGp :t>wljlH[lllUILiltJtllllGutbpnp bG : ltnljbfl jl pwqthuGnttl bli 25-
350 C 2bptltllliU1[16LUlimL\, jllllj ~JnLUt!llllll t\\.J pbpt.ln:j)\l[Utql[l , lllt[bUl pwpop ' ( 40-

5011 C) ~1bpt\tuuu1j16wlirm\: 
ltWt~Gtul~l~ l[tu)[lG jut~llpt\wG htupm~J\l~[ibp[l ptucltu(il[nu\ bll bplp11 [ut\pb-

pjl ' hm\n:j>bpt~bliuHUJ[l(i, npnGp tumu~nuq(inu\ t;(i ltwpliwppm, tuo[utll'i.J\lllllll\1 
tut\npthuG dtutlutlitull L hliutbpn:[>bpt~blhnuqjlG , npnli!2 tu<)tutll2 11llilfl[1 [ut\np­
t\w(i dtut\wliwlj pwqj1 lttupCitll~)fl LllltJ llllllll 'l_) lllljlllllt\ bli liutL ~)lllljtlljtltlippnt , 
tu<) \utupt~nt qwq , bppbt\li tt' r.p[1Lllll![lplll : 

S!nLJJlljljlllj~lituppl[tuJ[lli tm~ npt.ltuli Jun\tulitult u[l[llU[lllllib(intt\ 1: llltt (ibtl1 
llnu1 [, pll-p lnuulinll\ 1. '-1.0-4.2: U.Jilllllllllllllll tUJL tl]lLJpnopqwli[lqt\libpjl (.JIII­
I]tllpptlutJ!lli, qpnJlibp \L pnppnu[L tllllllPlll.l[1li ~Jllllllt'llll, Lut\nlitJ:[>tJllllllllllp lib pjt 

L Willi) t[tupqtuqntt\1_1 (i(i~t\ntt\ 1:: 

UwuptwpwuwqwG tJlmthPl! uptnuwguwu uumghumu 

ll\lplullHJLlwCi ulpnqt.up Ul l,qJl \. ntll hlintti hpltj1 t[1111j1H[ ' wnw2pG t}'lmi.Q' 
jlllunp t\jtljpn:(llnputJ\1 t[lllpqtu~tmtllil:: bpL, wnl1ut bli ot\[1 L, p11LJUhpjl hJlliPL' · 
tlllljlll qtupqtulimt\ t;(i tl [lljpnopqtulijll[L\libp [l ulutppbp :j)jlqjlll[lllJ[Hllljtllli 
tut\plip : lltun liqtuliwljjt qL·.utPllltl Ul\lllSJbUQ jlGpwlinu\ 1: lHmlhtluttlllUptup tu -

t[tq\1 wpwq : 
U.P1 ,J p ~ tulitnt.l uj1pllll! jullltulimt\ L, wt\pwlimtl l , utnbqot[ntt\ b(i Lllliwb -

1'"1' UILllJtllUGGbp. wptuq uljumt.l LG qtupqwliwL LjutpGuq~ fltltuJilfi pwlltnl.p[nu­
Li bpl! (hjlt\liLUljluGmt\ Lp1L1hp). Ljntmtul]t[mt\ bli ppmlibp L llUIUl\llll\!llll I. LUI[ 

t\w(ipl,liltp\1 qLUptjWtjlll Up: 
b'p4flllPll t}'lmi.Q plinpnzt[nu\ t Ljuq~litu\~fll[ll!J i lli Lp1llbp\1 pnlllli qutpqtlllJ · 

t\tut\p , lpup(itupiHill lp11li1Uillt~Wtlp , np[l pbptlll~ 1'. ljwj~(iWI~PL[lliJ[1G ~Jillllj]llllibpjl 
plllljlltllqt\tuliu: ~2<\llll [l )lULjlnl[ lit[llH[Illll t ztupwpu L UU1bqol[mt\ bli UlJI opqtu­
li[tqtllit.pjt qtupqtlll]lltliU hwt\lllp utlij1 tupli(itqutuU1 Ll!lllJL\wGGhp : 
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bppnpq tflmm Ulwppbptlmu t lito pwGw~m~.Jwur ljutpliwppl{)l 4m­
u1WlttYunYp, uwGptlibpl1 ~n~w.JpO L gmut!Jl.Jw.t!JG Old:tp!J wum!H'ItuGwpwp 
n~ Ci ~ w~uwup: UJull!tlUntl wtlwrmttmu t qwGqtlutomu mbr1.t1 mGbynq u}1Jn­
uwqutuG Ujpngtuu : 

l.zl7'l/l-Uuflf OPQ.lfU/l.'){Jll lJll4Pfl:bLflPUu 

LtbUt1wGpGbp)l opqwG!Jqup ujl~fln~LllflWU tJtGmu t bpljm wbuwl.jj1 ' 
tlzU1wl.jw(i L tlJmpntuwl.jwG: Uj(i qmGttmu t uwzl.J!l t(pw, l{bJ1!JG z G~tunut~wti 
lllllpGbpp, pbpwtip t11nnn(p. ublj ljwubpwti}l ljbGr]utGpGbp)l UUltULlllj2U!J, npn­
tim1Gbpp qwGow~p. pwpwl.j lo hwum wqpplibpp , upqwubnwljwG opqwGGbp!1 
ut2: 

lJPljpnopqwGpquGbpp vwGwljwlJwG t. nptuljwl.JwG pwrJWrJjllllfl.JlllUV 
tlwpufip U1Wppbp uwubpmu tn Jppbp t: 

lfwzl)ll Lipl.jpn~>lllf1WG ljwtuttwo t tuwGpp U(WjthuGGbp}lg L 2f12Wll(W­
mnq u[12WtlWJf1pg: U11l.jpn~>[npwjjl ~wqdnt~JntG(J ttJmpntuw~wG t : Ut!btll hw-
6wtJ.t hW.JtnUWpbpmu bG qUflWUtlw(i ol.bpJJ ' UUlW~>plnl.Jnl.Jbp, rt!Junnl.Jnljtp, 
umpbutnlll4nl.Jbp, uwp~Jplilibp: 'UpwGp wnwtlbt zwm bu tiwpu(wqbqobpp t. 
J2fHnGutqbt16Lpp onpwGObpmu: CGzwnwlJwu m'l!Jubp!1 li!Jl.jpn ~~lnrwG hpuuw-
4LUGmu uwht'iwuwtjlwl.jt(wo t t(bppG zliiwnwl.jwG nttl!JGbpmj_' ljnl.jnpl)ntj lo 
zGi WljlDtlnl{ : fllwpbGppt'iwjlllU utJljpn:J:>tnpwti pwgwlJUIJillU t: '-lbf1!1G zti i tunw­
~wG lllllllGbpmu wumu bG 4nlJwJ/10 t. hwqtlwrJbU[ . gmt4!Jl.JwJ!JU olobjl(J: 

gbpwG/1 Junnni}l 15pljpn:l>tnptuG pwtlw4wGpG pwqthuqwli t L 4wtuttwo t 
l.jbGt1WGm l.jbpj1y , mtuppppy L u1buw4!1g : 

P.bpwGp tunnn~m\5 hwtil)lmtmU: bG qGqwGL'iwli lo ~Jmut!J4wtil5wli Olobp, 
lij1lJf111ll([W(jUtutibp , l)pndGbp. hwqt(wqbllj' Ulljj1pW[WOlo uplj(lllO(Iqwti!lltLHibp : 

Ulll~flnfuhmGbp[! zwul bu tunqhpp, hwm4wtqbu hwumG mwpjtiJ!l 4bG­
f1tuG}10bp}1 unm : YWJillG 2bpl5wum!JOWU[!, hpuGwjpG nbwljypwG. 4bpp t.Hiw­
YilfllfGbp[! hwGf1J1UwGmu bG wubGwmwppbp tif14rnorqwGpl[UlibpJl 4bliuw­
qnpomfibmpJw(t L qtupqwgt1wG hwuwp pwpbGUJwum utw.JuwGCibr : 

Utq qwubpwfi~ qtfiqwG~Gbp~ upl.jpn:J:>tnpwG hwubt1wmwpwp WTlf?WLn 
t, pwGp 1111 umwt.lnj]uwJJlfi hJm~u umb11amu t pwpop f}(}l{W.t!lG tY!12WtlwJil , 
11[1U1hll L4WhUjWGt[mu bG nz ZWUl up~pnopqwGpquGbp: UjUUlbll 4bGqwGp bG 
oGmo UUJrlflWJJlG lo pptJ.wqptlwg4mG uwfiptGbp[! ' uwpgflGGbp[!, tumbpnlJnlth­
ru. l.jwpGwppl{wJf1G pwlttnbppwGbp[!, [uunp!J2Gbp[!, pnppnuwuGl.Jl:ipf:!, wl.Jwp­
Gnl5pgbtnGhp[!: 

lunqbp~ umwunpumo 4bGumGw4 hG tlfimu 4w(}GWpf}l{WJ!lG LiwfiptGbp[! 
lo mwppbpl.jn4bp[!, jlU4 opbpfl 15nm 15!J4pn~tnpwti pwquwpjn.[ t L pwqowqwG: 

Opn6IUJ.Gbp~ qwfiawljp U:Jtlj(ln~tnpwG ljwpGw4hpmp_rwG ttJmtmli hw­
rmum t l.jwflUWppt(wJpG uwGptGbpmJ: bpp utawhwuwl.j l.jbGI)wG!JGbp[! 
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wligGmu bG l.Jnzm 4hp}1, wUJW GpwGg unm qnJtuGmu bG liwGptGbpll mwppbp 

~p\ll[/lntnq)lwl.JwG tuupbp, npnGp r)WnGmtl bG wtl_tq}l ljwu tqwl.Jwu uzmwljwG: 
Q-tuGo w4r UJUlflnLUWltntflJUIU I Lit-ntU qmGttmu t 1-10 Ulflfl uwCiptwl.jwG 
P2P2Gbp: Q.wGowL.tmt.l qmGtl_mu bCi uwphll\mnljnl.Jhp, lwl.jmnpwl.jmbppwGbp. 

ttllmutlmGwppt\.wJpG pwl.ttn bppw G bp: 
4tmt\ltn ljhpbp oqmwqnpob[/lu, npntin11 l.jbfil)wGpGbpJl qwtiowl.jmt~ j1 

hW.Jln tti qwl.}1u urL.trnopqwGpqU:Gbpp WJt :t>rqJlntnqpwL.twG fulipbp : 
9.wpqwGmu bfi UJUl(ltnW'lPP L. ~wl.jmtmwmptj_ wGwbpnpGbp , JlG ~uttw\112 hli 
gtunqnq ptu.J}2ll1J111l uwGptGb[l[!. npnGp tibtl!2nu) bG pmJubpp P22WGJntp[! , 
ttJntuwrltbtntl. L.ttrr wqnm u[wpmGwljml GJmphp ' uUJpmwl.JmyGhp: liJT) uwG­
pttibp[! 6b!lVIllU tG 15JlltWUJlllfl[! lo WJL U.JlllflhPU L'i\lGi h wunG)lw4, np[! lo _llll­

!llU\JL[IllU t dw[J(l t Glop\l \.jn11U\l~r <.wGpw.J\lG GjntphppwunGpw4\lY lo opqwGtu­
ljwG flflllLUlopJlg qwGow\.jp uwGrtfibp[! upGflh4mU: bG wU:pfiwl~flmGtp : 

~wpwq wl'\}lpfibp\1 \5j1l1fln~ptnrwG I Ul UjWpmGwL.tmp.JWG Ob2 hwuGmt\ t 
up pwGr hwqwp)1, pwG\1 tbll\lG WJ11 hwmtj_wamu wGpwpbGU(WUtn tuq­
'1h\:)lll~JiliU t ~n11Gnu.l uwGptGbp!1 tj_pu.: \JGmu bti h!JI5Gwl.jwGnu\ wqJ1}2WJPli 

gnLL4\1\.j[! , tGmbpnljn\.jbp[! L tl\1 pwGp hntlWJ\10 pw~JPtGbp: ~WUUl wfll!pGhp~ t)p\.jpn{>tnf1WU l.jwqumu t Gpw U\WfllllUWl.jntpJWCi znp 

fi.Jm?l1 40 mnl(nul}: I qptut\mu qmGttmli t wtlht}lpwG 3 UlJll) tiwGptGbp: U_1q 
hwm4_womu pGwl.jttnu1 bG wq!JpwJpG gmut\14!!. tGmtrn4n4bf1(} , \.juipGwpp-
4.wJpG. gbl]ntLn<.tl2W.Jl2W.Jllll. uwOptfibp[!, pw9\ltfih(ll}. hwqt1_wf1bu( wl.Jm]lGn­
U\1\JbmGbpl}, tuunpwuGlj_bpiJ, pnppnuwuGI.jbpu: UJUUtbll. dwCiptlibpp hlul5wf1 
l.jwG pwpbGufwum UfWJUwGGbp, uwlJ.wJG 15wCiptGbpp pu1Gwltr wtlbtwymo 
Ulbll!J ~\1 mGtoGmu, z tinphpt1_4wpGw~pttwJ\1G u GttuuwG llwGptGbpp U:p?L mb-

1111 mGb~Jllll wGmwqnGpqd[1 : 
Unmw 4bGquJG\1Gbpp hwuw Wll\lVGbpnu\ hwJmGwpbrtj_mU: bG 

tlJ11\.jwtmn!1, ppmglitmt!l , uwtunfibll1llP lo WJl h}1t\.WUilllll~.lmGCibp!J hwpm­
g]1 j Gbp : Uqloumwunj2UWJ\ll.i tnpwljmp ulJI-1f1110fl(\WG)lquGbp!] zwul obi) 
GzllltiwltlliP.JlllU mGbG, GpwCtp wnw2wgGmu bG wupGwppmtitp. 
tlJlmwU:pGCtbp, l.jbGuwpwGnpbG wltmrtl Gjntpbp L l.jwtnLUf111ltl bG t4WJ.U1UfW-

GLul.jwG ~mtCil.Jgpw: 

q_[] UU f}flfl fffi.l.zPfl :bLflPUu 

Q.ntltllfl\'mu lJwG pwquwp\ltl mwppbp mhuwl.jp Li\llJ.ImopqwG[lqt1Gbp, 

w.JT) ptj_nu) L wtuwwapG: 0Ulml1l1Wt2bflt.lwump6wfi\l t. wbflwg!JwJp 11tuwmu 
Gpwug fl\14_[! qnu WllPP Ub2 hwuGmli t 50-70 uuu}lq: Q-nUWilPlllli 
t.l\1\.jpnorqwGpquGbp[! pw.Jl2w_lmu tG opqwGwlj_wG UJntflbPl! h wnw2wgumu 
bG wqnmwlJwG t. wqnmwJPli !'lflmGtpr \.jnu.nwl(m\5, pGi utbu Gwt. :pnu~)np\1 
l.Jnpmum: 
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<t-ndwfJpnu1 op4wGw4wG GJmJ}hfl[l pwJpwJmll t.G wbrnr J}hrun~rl llr4-
pnopqwGrquGh£1[!, wLtm~titmupgtmGtp[l t. rnrpnuwuG4hf1D, J'lu~ wqnmwJJlG 
Gjmpbp[! lJWJj2WJilLU bG wunGpwLt WUW9W9U0fl uwfirtc.ib[l{! (ltnltb£1[! u pw-
9t"Jt(ib[li)): 

q.m1wrw~ UfwhulwGuwG hwuwr oqmwqnpomu bu hbml.JWl tnlwGw4-
(ibp[l' I) tufiwbpnp br1wGw4 (uwn UJWhUJwfimu), 

2) lllhpnp-wGwbpnp bqwGw4 (mw~ UjWhUjwGnu'i), 
3) qnuwrlPJl ~bCiuwpbpuJ'14 wtumwhwGmo: 
<t-nuwrlJ-!p wGwbpnp UjWMwG qbummu qnUwUJwhn~Jmti qnuwrtrl! 

tumwuOmt1 bG oqp hbnwguwG hwuwp: lfwliiltGhrp pwquwymu[! wGtuhpnp 
UIWJt1wOtibpmli 6Gzt.tmu t, ~bpowumptiwfi[l qnowqpnui ~J'l pwrorwGmo 30-
3511 C-j1g : 

Ubpnp-wGwbpnp hr1wGwLtr flhuumui qnllwflp[l fJwuwt.lnpmu bG t~tupmG 
o Lml L l)(lW hbtnlowGumt u)lLtpn~bGuwpwGw4wO uumybufibp[! [IU!}WUntU b(i 

wbpnp lljUlJUWGGbrmu}: .2hru~· uuUJ!H)WG[! WJUinhfj hwuGmu t u~G~L 7011 c. 
qmhuqp[l tumwGmu t t. umtutDt.lmu bfi wGwbrnp UJUIJUwGGtp : Ll..bpL)ly (ijlw 
t.lpw flpt.lmu t l..u u)l GnplJ'lfupmG 2l:if1Ul l.. WJUUjbU WUU1~6wGwpW[1tyGmu b(i 
4nuwqp)ltywhng(! : U4nm)l 4npmum[1 WJU flhuwmu wtlhlJ12WUl t LJ1Gnui , pwG 
uwnQ bqurfiwLtr dwowGw~: 

LrbGuwphputJLt ubf}IHl[l oqmwqnromu bfi wtumwa)lG uwGptGbp)l , hbt­
LilltipGbpJl L LintwfunmbpJ'lubpubr)l n~G~wyuwfi hwuwp: UJu GUJwmwLtm\, 50 
uli funpnLflJilLG mGbynfl t\1nj2p hpw111wrw4mo, oqnm)l t.lrw ttwuwt.lnpnu1 bG 
qnUWflPI:!= Llbpl..)lg ULUOltntli Otl_OUlnt.l, WJfimhbmt. u~[j~[, 15 uu hwummp.JlllU 
muhynq ti~umt: U}lljpnnLttGuwpwGwLtwG UJ(lnybuGbpp 9bpuwum)l6wur 
qnuwflpmu hwuumu t 70-75° Ct. li.JWhulwGt.J.mu hp~wp tlwuwuwlr 

9. UPltPDOPQ.U'bP.QlfUbPP. Q.b'bbSP.liU'b 

flUl!Sf7flflUlA7flfl Q.f7uf7Sfll!Ul!Uu UfTJUPUS/l 
l!U/J.flNJlfU(JJ2u fl} :bflful!B/lUu 

UNJflllJ2~Li)lw~wG nhwljgfnuGbp)l, pG~UJbu GwL hhmwqnmuwti ttb4mpn­
GWJ~G UWU(lWfl~UlWLj)l L OWf1)ln-)lG~Gwqp~w~wG uhpnf1Ubp)l oqlimpJU!Up w ­
U1WYillUtl.WD t pwljmbp)lwGbpnu.! l.jnp)lqwj)lG Gjmp)l wn~WJill13.JlliU[!, ll(l[] 
GpwGmu lllllUWt.lll£1l~ntu t ll~~mq~n(i oLm.t ~wu Gm4thnttll~ mhupn4 : " UlW[l­
pbpmpJnLU tmljwp~nurGbpp, pw4mbp~wGhp)l Gmt.atmmpf1[1 ~m(j~ ljnp)lqwJ)lG 
LibL~ppwfi: 

'Unt4Lhll)lf1D mwpphp~mu t tmLtwpJ'lnmGhp)l Ltnp)lqjlg flp I.twnmy~wo­
f!nt.l L ~mtULtg!JwJnt.l , mum~ Gpw wGt.lwGwl.jn~owG hwuwr wnm2wr1.tt.lwo t 
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«qbGn~np» mbpu~GI!: 
lJ114rnopqwG!lqt1fibpfl Gm4tbnJ'!llD (qhGb:Pnp[!) ~.11 hwuqfluwumu 

t nt4w[!JlllmGhp!l P22\1 4npjlq}l Vflnununu: Pw4mbr)lwGhpjl qbGhmjlltwltwG 
UJntflJl h)lumwGhr 2P t.4Wf1ntGw4mu (pwgwnmf}JWUP h)lumnGwGuwG UU1P­
mw~mgubp UjWpntfiw4nq up pwujl Uj(lrl4W(l~OU1fihp)l) L u!Jmnqn~ 211 4)lu­
~nut L,m4Lbn~tl[lfl(lbfi!lg Ghp4WJW9Gmu t ubo tintbltmLWJ~G qwGqL}wa mfib ­
yn'l '1-l,Cit-}1 uwqllnunth4ntt., 1111[1 UJ£l04WfljlntnGbpjl Jmpunnbuw~ wnunum} t : 
um4thn!H1P pWtlWlllllllf}Jntfi[l hJ'lUGwqwGmu 4wqumu hG '1-l.,f{}-Ci, )lG ~ uJbU 
GwL. 0:-'Vfct-G t. UUJjlmw4mgGbp[!: 'Vm4thn~qlt '1-'Vfil-fi , ltwfutJwo pwl.jmb­
p)lwJJlG P22P qwrqwguwG !flnLLltY. lJwpnq t lltfihL t:~hthflfl, hwGqmJyGhllP· pw­
pw4 gwGyJ1 4w0 4nUJJ'1Ul 4mmw~muGt[1p 6Lm1_: '1-Wlllll£1)1 L})l6wltlll0 pwLtmb­
p)lwGtp[! UJW[lntfiw4mll bG lib~ fim4thn)lf1, 4~uuwG[! Gwfunpf111fl ~wqnuf bp­
~m , 1104 twqn£1llflUW4wfi 4ruuwfi tfmttmli ' 2nru 4wu wL}htJl Gm4tbn)lqGbp: 

~w4mbp)lwGh(lfl '1-uf&-~ untbltntti! Lp~rLtwGJl t L \.jwquL}wo t t.lnul.j o­
qw4w6L lfJWf}WptJwo pbtWL\11[1 wupw4Gb[l)ly : P UlLU[lpb[llllfljlliU tm4Lu­
p)lnu1libp)l, pw~tnhppwGhp~ umtnpwpwp ppbGgJlg Gbp~wJwytinu.'i bti htullj­
L"Pil opqwG~qufibp, WJU)lfivu UJW(lntfiwlJmO bG ub4 V(lllllllUilU : P.w4Ulbp)lw­
Gh£1J'l '1-'VCit-)1 untb4mll! pwq4wgwo t Gmlttbnm)lqGhp)ly, npnGy pw­
llWIJ[lnLfl.JWG Ub2 OmGmu t nrl..t u)lwgntpjlllU wqnUlWJ~U hpuvnt.l (wl)bCillCi, 
4mwti\JG, m\JpU)lG Ltwll y)lmnqjlfi), flbqopu)ln)lpnqw t.. ~mu~npwJilG pprn: 
l).IJ(r}--mu Gm4thmnpf1Gbp[! 'lwuw!J_npl\wO hG npnzwlt\1 hW211£l'lw4wGmp-

JWUp: ~w4tnhll~wfibp)l ypmnunwqowJmti pwg~ Gm4thnm\lllll9 qu1lit.!mli LG 
GwL 'l-'Vfd' ontb4mW ml:iupnl\, wptnWJ1[111UnunuwjflG qb0bm)lltw4wG tLb­
ubGmubp, npnGj2 4n~tJmO hG UJlwqopqGbp : 111twqu~qGIJj1{! UjW[llllfiW4nu1 bu 
ur pwG)l qbfibp, npnfip qnpomo hCi pw~mbp~wJttG P~9tt Lib9 qmGt.lnfl 
prnununu!l qbGhflP~J wG~wfu: ~wLtmbp)lwGbpl1 ppnlinum~tibrll L 
li.JlWqli)lf1GhpJ.1. mutG mwpphp lfln}u'lWUWtJnfllllPJnLU J:!GflmGnq ~ nrJwt{nptjwo 

4wnmgt.lwop: 
llltwqll!lllGh£1[! u}1wdwowfiw~ hu4mu bfi owGrtGhp)l wGmwqnG\JUU1W-

4utU w4mfltJntpJmG£!, f1hflWUjntpb[1p hwGflbut 4wJmGmpJmG£!, \llttn4hGmp­

_puGG m UJWpnqbGmpJmfi[l (wtumwoGmpJmG{!), 

fl{j !llffJU /1 ,a ifuujmjump JnLU fi lipft li li li fi pw plJL/11l tf tf w lip t fi li fll! 
W[lUllUJl/Jli tf/J2Wt/WJflft UJWJUWfilili[l/J Wl[Ijliglll{JjlUU UJWlj 

UrmwvJ'lG U\12WI\WJPPL.4WJUWGGhpJ'l wql)bympJWU U1W4 Li~4pnopqw­
GJlqtlGbp[1 hGpwf14L}mu bG mwflphp '-ltnt.J'lnfumpJmGGbp)l : l1-pwGp tJbpwph­
pmo bG Grwug llnJ1:PntnqJlw4wfi. ltmtmmpwJpG, ~tGuwpwGw~wfi hwU14mp-

JmGGbp)lG, ~bpubGmwJJ'lG :pmG4g)lwGbpf1G: 
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UU"bflt-ul7fl/J l/JfllulJl,UiiflfifiJ"BUu ~f7r.f.l7fll! 

U]14pnorH+wGpqliGbpQ, /lG)L4bu L Pl1t11[1 WJL opqwGpquGbp!] , odulljwc) bG 
bplj~t hptHiwljwG hwmljntp.JmGGbpmj' dwnwGqwljwGmpJwt.ip L .h 11 .h

11
h. _ 

4WUillf:JJWllp: . '1' '1' JuW 

. . chunwGqwljwumpJWu GJmpwljw(i hrliRQ, 11[1[1 11p 11znu) t pntnr opqtu­
~~~~-~flt, WJfJ ~tjmu L pwljmbpt-Jwubpp, t)htibm114wljwG hwmljm~JtHGGbp[! · 

'1-'Vfit-p Ul1tblji1L[jl WJU hwmLfwGQ, 11[1[1 Lfbpwhuljmu t Lfblj UUjpmwljmqp 
ujlG~bq~ . 4n~Lfmu t qbG, WJU/lGpG lib4 qbG[! ljwmwp11ul" t (Lfbpwhulpuo t) tfb4 
.'pmUljg~w: 

Q.bfi~pu '1-1...0'-mu r}wuwynpt{wa bu npnzwljjl hw~mpl}wljwGm~ 1 wup: 
L.pwGgmu 4l1WGgt.jwa t P22fl pntnf1 hwmljwGflzGhpjlG 4bpwpbpnfJ. tlhGbmp­
ljwljwG I_,G~mptYw~]lwG: Q.bGbp/1 npnzwljfl hw211Jlf}wljwGmJlJWG fl_

1
wf1

1
mn

1
u[! 

hwUqbgGmu t tfl11tfl11flJwljwGmpJwG: · · 

U}1ljpi10[IqwGpquGbpfl tflntflntuwljwGrnpJillG[! pwdwG411uY t 11 ( dwnwG ­
qwljwG oL~, 11[1[1 lltWJOwGwtJ.11pt.jwa t Lfblj qbGnmJlufp wmuGaG

1
wt

1
Gt;pp 

t[wpqwH_LfwG lltWJt.iwGGbpp wGhwt.iwuhnmj)JWOp, L dwnwGqwljwli 6u]l llJlQ 
WI1LU2Wlimu t ommwgflwubp]lg Ill qbGbmjlljwljwG tJ.bpwflnSpwl{npmtl"Gbp]l~J: 
'1-rwGpg b~GbtntJ. u1wppLrmu.f bG Ufllj[lnorqwGpqtiGb[lp tj_HnJmtuwljwGmpjwu 
br4m mJlUi :PbfinmpU{w.rllG L. qbfi11mp~wJ/lfi: 

:bhunmlJUlwJflfi IJlmJmjumpJntfifibpf! ljwllltJwa bu 2f12wu
1
wmjl uj

1
pw-
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L[wlflp U{WJtfwGGtrl1 hbm L. dwnwGqwpwp ~bG tjmfuwugl{nul: Q.bG11m]miw­
J]lG tJlm!mtumpJmGfibpQ dwnwGqwpwptpntuwGgymu bG : 
· ~bGnmpUlWJpG tflntflntumr.JmGGbrpG bl.i UlLUmljwGnu1 wr}WUfmwgJlwG 
L oL.wtflntumLf[!: 

liflWL4tnwgpwG ujlljpnorqwGpqi.lGbpp tlp2wtJ.w.JPp UlWJUwfiGbp]lG hwp­
tSLuptJ.btm {!fitlmGwljmpJmfiG t: .:wuwpmu tG, 11p flW pGw4wG uGUlpnqutljw­
amp1mG l , nrrp dwuwGwlj hwpowp4nrl uwGptGtpu ptUt[UutGmu bG , pulj 
). hWflUWpynrlGbpQ· ll).G2wGmu: . 

:;)LwtJll1jumt.iQ 11pLt 4wu lip uwGj1 hwmljwGpzGbpjl ( dwnwliq~nrl 

LpntJlnjump_pnGG t L.pwGp WflUlWhWJllll[lllU bG uwGptwljwt:i P22P oLJt L. 
2Wtpp tjlnljllltumpJWU, 4W'l.lllfJGbpfl, PU2U{bu GwL. ljbuuwl2)nijJwljwG , 
w]uUJwapG L hwljwaGwJpfi hwmljmpJntfifibp/1 tJlntJlnjump.JWG utp: 

:;)L.wtj111juuwfi dwt.fwGwlj tjlntJl11[umpJmGGb[lQ ljpmu bG ~JbGnUJ]lUfWJ]lll 

pGnLJp. GpwGp i_ bG Z11ZWL!mtu uwfiptp qbGnUlPUli): 
:;)Lw4_llljumu[! 2!12W~WU111fJ. Ufl2wtJ.w JPP U\LUJUlllfi Gbpj1 tfl11tfln]111ll~JWUI} 

tljJttrrnopqwupqup wqwlllmwgpwJp ntwljgjlwG t: U.Jf} tp11tflnjump.JmUGI:ipu 
wuhbUJwUmu bG, bpp t[bpwGmu bG f}flWUj2 lltWJOWfiwtlnfJn'l qnponGfltuqf}b­
()lllf:JJillfiQ : :;)Lwtfl11jumuGbpQ ljwpn'l bG !llfib[ljtup6wmL L bpljwpwmt. : 
· Q.bGnmfnqwjpG tlJnlJlnfumpJntfil! awnwGqwljwG t. WJU /1 hw.Jm t qwtJlu 
ummwgjlWJ/1 L 4_bpwtuupw4npt.lwG 6L.nt.j: 

Uintnwgjnuubpl} owGptfl hwUJljmp_rmGGbpp uwnwtiqwljw(i ljwJmG 
tjun)wtump.JmGGbpG bfi (u11p.'jl11lnqpwljwG, 4mtmmpwJflG, ljbGuwp]llipwljtuG . 
ljbGuwputGw4wG L. w.rLfi) , npnlip ljunt/Liwa bG 4trwtuupw411J1UWG hbm: . 

u·mmwgjlwfihpQ WI1W2WUI1LU bG '1-'Ufit-ts Untb4mt1l ubs> l'iblj hfll'ipfl 4wtl 
htn.!pbpfl n~ ubi) fln1p)1 ljnpumJl (pwdwGowG) ljwo wL\bLUl9UWG (ljp4Goppfiut­
ljnul), f1G 2Ulbu fiwL. '1-L.IO·-p Um4tbnm)1!1Gbpfl hw~mpqwljutl.inLfJJWG tjlmjmfu­
uw(i hbmL.wGpntJ.: 

u·wGptwljwG ummwq(lwGbp(l ljwfl11'1 bG t.Jlfibt pGJ2uwpbp , npnGp wnw-
2WGmu bG W[ltnWj;)pG Lifl2wtJwJPp mwppbpq11ponuGhr/l wqrJbgmpJWG mtulj , 
L flGf}mljgtJ.wa, npnGp wnw2wGmo bfi IJ111powpwpp ljni}U/lg ppuj1wljwG, :pp­
t.t]lljwljwG L. ljbfiuwpwGwljwfi ljwrqp UJWflpbp ummwqbfiGhpntl wqrlbLm 
J1b 11{1211 ul: 

· · q..t;GbmpljwljwG Ljlntfll1tuw4wGmpJmfiu ljwu14wa t qbGbpJl 4bpwtuupw-
4npuuJG hbm, npl} mr•f\11 t mGbGmu tfl11fuwljbpUluwfi , u1pwGuflm4gJlw.Jil L 
qnu-lwljguwfi hbmltwfipntl: 

cDntuw4bf1UlnLLl[l '1-'Vfit-p qbGbmpljwl{wG llJmpp uwutpp ~mtuwGgmuG 
t 11nGnpp P22PY ntypuJpbump P22PG, WJU)lGQG , op P2112[! ~fi11mGmu t U.Jmu 
P~I>P '1-l..fiT-u: liJtl bpLmJtJ[I UJbflll t mGtGmo wtumwapG L n~ w Jumwopu 
u)1ypnopqwfipquGbflp hwuwmb'l w6tguwG dwuwGwl{, (IUrJ npnu1, tJ.br2/lfi ­
fibpu obnp bfi ptpmo tlflJ111LLhGmmpJmG : 

SpwuuqmlfYflwu qbGbmfl4wljwG fiJmpJl t/lntuwugnu.lG t tJnGnpp P22P!:J 
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nh~JPl4/lbCitnj1G P2112Q WWJDWJI1'11lwq]1 oq.GmpJWllp: 

.Qnu;wljgnuJf_TqbubmpljwljwG G.Jnrp]l t{lnjuwGurlpmi[i t jJqtuljuJ(i L, wpw­
ljwU ubnp P2P2Gbpfl up2L pwljmbppwGbf1ll ubpu-tuwtl!JljCibpjl oqGmp.Jwt.lp: 
Ubpmu1111 abnp t pbpnu1 qmqwlj9tJ.nr1 P2Jls>Gbf1]1 hwtnljnrp.JmGObpf1: . 

4-npc)(i w ljw Gnu.! u]1lj pnopq.wG]lqtHi bp]1 l)mt{lnjuwlj w G nr p Jntli [1 oqmw­
qnpbmu b(i Gl4wuJwljwf)ptjwb' t5mmwGmGbp]1 oq.mwljwp hwmljmpJntGGbp 

umwliwtm hwt.lwfl, npn(ip ]lpbuy Wf1J1JntGwtJ.bmmf}JWUp qbptuqwG~JntU b(i. 
uljqpGwlpu[i oLbp(l : Uwljw.JG llnttnwqbGbq(lg hbum Wf1W2Wf.inu~ bfi 112 tlJlUIJU 
oqmwljwr, WJL uwL t/Uwuwljwp hwmljwG]lzGbp: 

10. DI'UUill'-'V~ 4.UPUY:tt UUUtt'V 

£/.U.flUli f;-rT lf.U.flUf£/l:;> fl}flflBuU 

4..wpw4I! t.l]1ljpnorqwG]lqt!Gbp]1 L t5wljrnopqwGjiqtWbpp Ljllltuwqqbqm­
PJWG hhu1LwGpm1_ Lunw2W~Jllll ljbGuwpw(iwljtuG LLjpngbuubp/1 ljnlittfthpu t , 
LLIJu]1GvG · opqwli]1qt.lj1 UfWtnwujuwG nbwljypwG l t.lflljpnopqwG]1qiiGbp)l w­
muUaUwhwmmlj WL[I]bgmpJwG Gljwmuwup : 

Y.wpwlm LJLupnq t IIUJ~wGwt tnwppbf1 oLbrnl)' pwpfitjwo t.. tnbuwGbfJl 
wtuunuG]1zubpm1_: OptfWG/1ttt!nu1 uwGptGbp]l wnljwJillflJilJ(ip , 2liWJwb Gpw 
tjwpwljt/wbnrpJUIUl1, t.ljlzm (t, np pbpmu t h]JtjwGqmpJwG qwpqwynu1: r-wgj1 
W.il], bpp uwGptG Gbppwt{lwGgnu.l t tl'jJljpnopqwG!lLLLl, w14w Gw ljwpml t w­
nw2wqGbL ctwuwUwljwtJ.nfl t.lwpwljwljpmp_pufi Lfwli l4bpuflllmbfig]1w: 

Y.wpwlj]12 Ufpnybu/"J wnw2w~JtlwG hwuwp wGhpwdbzm bG bflbD 
qnponGGbp ' wj1lunubj1G uwGptJl LunljwJmpJmG, Gpw Ljmfuwuguwu hwuwp 
hwuwujWU1Wllj11w(i L4WJWUwGGbp L [!UlJWLilLU uwljpnopqwG]lqu: 

Y.wpwlj]1l h]lt/wGqmpJntG[l t.lwpwljuwG l41Wgbu]1ljf11GpljwljwG tupmw­
hw.JtnlllpJIHGG t : Um1wm/"Jlj (n2 L[wpwlj/"Jl) hllt.lwGqntf:~JilluGbp/"Jg Ljwpwljjr~ 
hJnJwGJ]IllpJmGGbp(l mwppbptjmu bG GpwGntJ., np GpwGp wnw2wumu bU 

ljbGf1wUr hwpnt~Jl( Gl.ip/19, GrwGg pGnrnz t t/wrwljbf11mpJntGQ, /lGljmpw~JmG 
(qWf[tnG!J) Zf12WG/1 wnljwJmpJwt.l'p, hwljwuwpupGGhpp, WLbfHfJlWJ~ 
LfllJWgdwup, /lt.lntG/lmbUJ/1 obnj2pbpdwdp: Y.bpnh]lzJWL hwmljwG/lzl.ib[l[l 
ljwpnq bl.i llllllflpbp oLntj W[IU1WhWJUltlbt ljwfutJ.wo 

I) hwpmgJl~Jl wfuUJwaUntf:~JntG/"Jy , 
2) tlllflntthGmmpJmu!lq. 

3) t1wljpnopclwG]1qdJ1lll1mGntnq]1wljwG l)/16wlj/"Jy 

4) wptnwppG t.lf12wtlw.Jpfll4W.JUwGGbf1!1y, npnGy!Jg L ljwJutJ.wa t u)llj­

pn L t.lwljpnopqwG/"Jquubp/1 tf1ntuwqr1b~Jillf'l.JWG bi.J2[1, 11(1[1 pbpnur t 
hm1tnumwqr (GbpJ2jlG u~2Wt/W.Jf1]1 hwflwptrwLrwG ljtu.Jmu tJ./16w­
LJI1) JuwjumuwG: 
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flb)UJ/J 'ufl tjmjuwhwpwpbpmpJndifibp bfi wizw2wunuf 
Ofl(jWfijJqtf{J'bpft tf/J2f.t 

PGntpjwti ut2 pntn[l ljbGf1wG)l twljGbp(l 4wl4w4gtJ.wa bG ublj~ Ujntu]1 
hbm L t5)lwtJ.npt.(wb bG t4ntnq]1wlj_wG hwuwljwpqbpmu ' LjtGuwgtGnqGbpmu. 
npmbi1Liba Ulh'l tG qpwtjmu uplj_pnljhUuwyLGnqGLpQ' utJljpnorqwG~qtlGbpQ: 
upwGy t.l!12L WI1W2WCintt5 b(i pwquwujtJu]1 t{lnJuhwpwpbpntj)JillUGbp: 

Swppbptlmu bG t{lnfuhwpwptpmp.JmGfibp~ hbUlLJWL oL.br~· u]1uptmq, 
ljnubGuwf11qu, ubtnwprnq, u/"JGbpq/"Jqu. wGmwqnupqu L. W.Jt: 

Ujufpjmqp uwGrtGbptJ bpljnt ljwu wtJ.bf11 uJbuwljGbp]l hwuwltb ~JI111~­

.J11LGU t, npr~ pbpmu t t/lnfl.rwqwpo oqmm11, op~Gwlj, uGLj/1 L. ljw1.4mwljwGw~ 
2flllllnt11Gbpf1 hwuwljbgmp.JillU(I, UJWLW[IWJ]1G uwGptubp]1 L. PW4Lwqc~]1 pnLJ­
ubp]1, wbpnpGbptJ L wtiwbpnpGbtlJl hwowljbgntf'l.JIHG[I L. WJtG: 

l.£ntflifiuwflJqtfp WJL opqwG)lt[Ufl hb\11 uwGptGtpp hwuwljbymp_JillUU t, 
npj1 l"JbUJJ21llU GztJ.mu t utnuljnf1tiwG]1 oqmm ' u.rmu dtJljpnopqwGtJqujl hwthup 
wGt/GwuntpjwG hbu1 li!lwutJG (t5wljwpmuw.J]1G uwGptGbp): 

Ubwwpntftqtfp tjlnjuhwpwpbpntf'ljntGGbp/1 LUJU oL.(i t , npjl fJOUflllllU 
t.ljlljpnopqwUtJqutJ ublj UJbuwlj(l oq.mwqnpbnu'i t UJillU u]1ljpnopqwfillqtlJlljbG­
uwqnpbmGbntp.J WU wpqwu/1!1(1, llJlWUlltJ. ru4 l4UIJUWUGbp UU1b'l011LU [rpw 
qwpqwyuwG hwuwp (wqnm L WL'inGtJwlj qnjwgGnll. uwGptGbp): 

Uftfibpqpqtip uwGptGhp/1 wuny/"JwgjlwG t , npmb11 uwGpt[1 ublj tnbuwlj(l 
Ju~w(Jmu t U.Jillttll wl'i'r] (qpnctGbp L. uwpy]lGGbp, wqnmnpwljmbp]1wGbp m 

uGLtwGuwG pwg~tGbp , fJpnctGbr L ljwpGwpptJ.wJrG pwljmbptJwGbp): 
Ufiwwqnfipqti[! ill jG 4mJuhtupwpb[1ntj)JlllUG t , np]1f1buumui uwGpt~ LlblJ 

mbuw4/1 ljbGuwqnpbmGbntpJWG wpqwurf/Q uwhwpbfl wqi]bgmpJmG t qnp­
omu UJillU u1Luwljj1 tlpw (GbjuuwG L LjwpGWf:1ptJ.wj]1G u]1LjpnopqtuGJ1qtHibp): 

fl]wpwqftwpqup (uwljwpmampJmG) hwuwljbgmpJtuG WJG 6LG t, np/1 
llbl4pmu oqmm[_l umwGmu t li/"Jw.JG uwljwpmJO(I, ttuwu pbphtntl m]1Jlll2[1 
(pwljmbptJwUbptJ ~JwqnuwljwpnLJbGbp, 4./lpmuGhp, UW[ll]nt L. ljbGr1wG]1Gbp]1 
P2f12GbptJ t1wljwpmJoGbp): 

fl "'fi.) pwu t wjumwilfimppnfi[J, l{flpmtbfimmp;mO[J, /lfi.)U.Jb Ju 
htujmb'wpbpbftf/IfllllfbUmmpJmfi[J 

Ufumw~umpJntU[! npnz uwGptGbp]1 l)wrw4J1i UJfll19bu wnw2WtJGbtm. 
opqwG]ll[U~ db9 Gbpf1pl)btnt, [!GmbtwGwtm L pwquwGwtm L411U1bGytJtul Ill- . 

Gwljm~.rmGG t: 'l-w h/ltJ.wGfJwpbp L1wGptGbptJ mbuwljw.JtJG hwm4wGflzG t , 
hjlt/WGf1wpbp uwurtr qbGbmjlljnrtG l4WJOWuwt.(nptJ.wo U2UlW4wG, ljWJnLU 
hwmljwutJz[!: UwljwJG UpLGmJG t/wpwlJr2 Uwurtp mwppb[l zmwt5Gbpj1 
onm wjulllwaGmfJ.JWG wum)l6wG[! Ljwpn11 t mwppbp f11Gbr UJu h/ltJ.wGI}m~-
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JntG zll wnwl!w~Gmu, bpb octm~w() ~t ~ppmtbGmmrJwup : 
'-tppmthfimmpJntU~ wtumwDGntpjwG pwGw4w4wG wpmwhWJUlntp­

.tmGG t, npl} JnL}lWpwG ~Jntp 2mwu!1 wGhwmw4wG htUUll.jwlijlzG t: 
UtuUltuaGmr.rwG lwLpl} l!wu wumj16wGQ l.jn 2_~mu t t.j_ppmtbGutmr.JmG : U.rG 
npn2~mu t [lGI.jW[ntG LjbGTjwGj1Gbpll t.j_wpwl.juwG 6wGwUJW[lhmJ.: 

f1pt4bu t.j_ppmtbGmntpjwG l.lj1wt.j_np QUT)nt.Gl{utD t [!GI.jwtmG 4bGl)wGm 
hwuwp ujlGfluwt uwhwgm 11nqwG Dlm-dosis letalis minima: '1-w uLUG[ttwl.jwG 
P2l12Gtpj1 GtJ.wqwqmJG pwGwl.jG t, npG wGI.jnnY t wnwl!w9Gmu npnzwl.jfl 
dwuljbmmu [!Ctl!WlllLU LjbGI)wGflGbpp 80%-]1 unm: lfwhwym T)llt[wli LjwtutiLUG 
t fibpwp4uwG lflhll.PY L. utpnqpy, I}G\iwtmG LjbGTJwlim U1l:iuw4t1g, mump np­
utbu u[t2j1G uwhw~Jlll qnqw [!GT)mfimu bG LflnrowljbGT)wGpGbJlP 50 mnl!nufl 
onm wfil.jmu wnw2wyfinq 'lnqwG: 

'-lj1pnttbGmmpJntO[! ozmwljwG, ljwjlllU ubampjlllG ~t , WJU ljW[lllll t ljlll­
tlmtut.j_b[li1W(lpbp 4npi:JnGGbpp Wl{'lbympJwfi mwlj ' mdbqwfiwtl.jwu pmtut­
Gwt: '-lrrmtbfimmpJmGI} UJWJuwGwtjnptJ.mu t htmLJwl qnpDnUObpmf 
4u1zmu, 4W'111lfWgmO, pmfitul{np 0Jmptpj1 (mnpuj1GGbpp) qnJwymu, utwmj1-
0W411JW!:Jilltl, wqpbuptjntpjntG, jlGtJ.wqpnGntpjntG (Gtptumctmu): '1-tu Ofllj­
llllOpqwGpl{OGbpp mGwljmpJmGG t GbppwlflwGgbtm, UlwptuatJ.btm L. pwquw­
Gwtm uwljpnoJlqwGj1l{uGbpj1 hJnwt.j_wapGbpntu: '-l.ppmtbGmmpJmfi[! wtumw­
D[JO LhuOptGtpjl nl l.jLUJmG hwmljmp_J11LGG t, npuG hGwpwt.j_np t mdbtlwyGbt 
4wt1 pmtw~Gbt: '-lppntLbGUlntlc1JntGI} mctbqwgGmu bli u]llfpnopqwlijJql.lGbpp 
!iljLUlfltiwup l[4WJillU LjbGT)wG)1Gbpj1 opqwu!Kll~lll[ uw!iptGtpp WG9lfwguw(i 
Ol1211~nt.j_ , qbubmp4wljwG ljlntuwGwljuwG 6w0wutwrhml, opj1Gwlj , qmqwltg­
LlwG lfwU oL.wljlntuuwG Oj12ngnt.j_ : Llj1pmthGmmpJWU flllllW~JI1lUI} mbt1!1 t 1\l­

Gblimu WJU T)hlltUnttl , tpp llwpm~J1~D uGI.jGmu t wGpwpbUUjWUlfl UJWJUWU­
Gbp: Op[1liwlj, :j>pqpljwl.jwG L ppupwl.jwG qnponGGbpp Gbp4npumpJwG t)bt4-
pmu l.jwu GpwGy uljwmuwup 11[ qqwJmG LjbGT)wGpGI:ip)l op4wGj1qun4 wGgub­
llll , jlG ~ UjbU GwL. jlllpWhWUllll\.j_ llU!llG zp6ml.j_ Lj_wu qbGTjwGtlGI:ipll th'1J1 U}Wjllli ­
Gwl.jnq uGGt)WJpG ujl2W4WJJ1bpmu uwGptGbpj1 wtityuwG uj12ngnt.j_: 

~Pn~Lousn~~an~ue~uauuuu~Pn~ 
q.nptJflu uoPe 

(li<ll~OHJ, Q-UWt-ca-U5ni·£J, P'V'-tli~Pfi'UON&3DI'-'U) 

lfpl.jpnopqwGpquGbrp 4\lrmtbGmmpJmGJ:! UJWJOw0wt.j_npJ1wo t lful ~htm 
[!Gt)mGw4ntpjwOp, WjupGpG pwppp~Gbpp l.jwu hWOWUJWlflwutuwG 
nbybutUlnpGbpp ([!GT)mGp~ Gb[lp) oqGmpJwup, mt.IJwt uwGptp Gqwmutuup op­
qwGj1qLYj1l{qWJmG Pl!i12Gbpp W'lunppgpwjjl mGwl.jmpjwup : 

Q-wqmpwgnni{! uwGptfl DG'lmGwl.j_mpJmGG t LJut ~mupy hb.mn pwquwGwl 
P22P uwljbpbuj1 J1pw qwu GJlW ul:i2: 
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npnGp tujlum !JilLUwljnp b(i: 
tul}IlumpuJlfil! utl.lmp l.jwuJljwo t uwuptwl.jw(i P29P l.lutpuGp hbm, llJlWU­

pwtJwuwl.jwu uw(ipt(ibpjl unm hjluuwl.jw(imu P22P UJWUljl hbm : L.pwuy put­
flWflfllll!JJlUU ub2 umGmt~ bu uuJ[nnwl.jmyubp, UHlJpflubp, ptuquwzwpwpubp: 
I.::Citjmnnpup(iGb[ll! umwumu b(i pwl.jmbpjlwlJWU P22P PWJJ2Wjnttlpy hbmn : 
L.pwGp wljbijl flllLJl pmuwttnr b(i, 2hpl.lw\.jwJmu bG L uwuGwl.jjlnpbli 
ttuwuwqbpihjmu tu :~npuwijllijl wqflbymrJwu mwlr 

l1pnz ujll.jpnopqwupquutp wnw2wyGmu tu tl.jqn L tu11nmnpupGubp, OJlp­
uwlj, tuntbfllUJp , 4rrrmuu, WllPI2WJPU !:JilLUjp\.jjl hbunijlmpl.j zmwu(ibpu: 38-39° 
C 2bpt\wump!'iw(ip L ~>npl.lwijl(ijl (0.3-0.4 mnl.jnu) wqllb!:Jillf)JWG mwq 
mnpuj1Gubp[1 (tqpl.jwtumjl, pnmmijlquj1, flp:j)pbpjlwJp) 4npgumu b(i ppbGy 
pmGwljnp hwml.jmpJnLGQ, uwqwJCi GpwGp llJlllhUJwGmu bG ppb(ig pumGnqbG 
hwrn4mpJmG[1, npp hbmLwGpntl umpujlGtpu tlbp bG wbt[mu opqwGjlql.lj1 
wliEli4wlntflJillli wnw2wyGn11 wGwmnpujluGbpjl: 

t/.UflUlf.fll!flSU<UBSlllf& ~vt/.fJPC 

'-lwpw4ll~ UJPil~Jbuu uum awquwG, hwpmyjlzll mbflwl.jwG lt W.JtlJnpbnu-
uhpll ljWJlllfl t. I!UflWUWL pwquwqwG oLbpntJ.: 

Cum owquwu tJ.wpwlju LJ1Gmu t tCiflnqbu, tl.jqnqbu , 
(}UUl opqw(ijlqumu hwpmq!lijl Lllhll.W\.tWJUW(i ' 02WluWJpU, I}Uf}hLUu­
ptuyttw<J, 
[IUUl opqWUpl[Uilll~ 1Jw(iptubpjl \.jWU upwuy Ulflj2Up(i(ibpjl lllW[lWO­
ULUU · pwqrnbptujlw, ubLlJmjlgbujlw , mnpujlGbuflw, ubUJrnjl4mlJ!lh­
utlw , 
t.:Jum L[wpw41li qnponuuhpjl pljp' UJWflq (unlinjlu:j>bl.jyjlw), tuwnu tJ.w­
ptu\.j, 

GnLJliwrnlmJ 4wu WJL hwpmyjli uhpjl 1.tn11urg wnw2wywb hjltlwCiqmp­
JWG 4P4CinrJIHfJnLU(l ' bp4pnpt}wl.jw(i tJ.wpwq, 4!14Ciwttwpwl.jmu, um­
UJbpljwpwl.j , nbgfltltJtl, 
uuu1 opqwujlqumu uwupt[1 qrnCitlbtm mL.nqmpJwG · ump. ppnCijl4. 
uwGptw l.jpmp JlllU: 

tlJ.qnqhG qwpwlJ.[! wnw2wGmu t WJU flbUjpntt.l, hpp uwuptuhpl! OJlqw­
lijlqll b(i pwttJwGgmu wpmwpjlG t~fl2wtlwJPjly, jluq t.Gqnqbu Ltwpw\.jjl flbllJ­
pmu hwpmylli l! qmGtJ.ml.l t. opqwujlqumu lt wnw2wglimu t. jlupliwtttupw­
lpHu: 

02wfuwjpfi l[wpwqp ctwuwGw4 uwGpt(i mbqut\.jWJtlmu t. npLt O?wtuml.l 
(:j>mpmG4munqjl qbtqpmu), jlul.j [!Gqhwlipwyttwajl qhtlJpnur u1wpwattmu t 
wupn112 opqwGjlqunu}: OpqwGjlqumu uwGpt.jl hhuwmnqbu l'iwliwtlJwphntl 
mwpwouw(i ctwuwGwl.j, qwpljwlimu t pw4mbpbujlw : lijflrjhUJpmu WflJilLUQ 
hwGtllluwGnu} t ujlw.tCt ljmtuwqpwujl21l!f b~h uwGpt(i pwquwlimu t W[lJWG 
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ub9, llflllflhln4 opqwGutpu L hJnLUttwapuhp[l, WUJW qwpqwumu t uhUJrnpyb­
ujlw : liJG flbtlJJ21llU, bpp uhUJmpybujlwCi mflh4yttmu. t CibppjlG opqwGGbpnt u 
pwpwtuwJjlG o2wtuutrr qnJwyuwup, WUJW qwpqwGmu t ubUJmplJnUJjlb­

ujlw. jlu4 umpuf!Gjl mwpwouwu •lbUJpmu· mnpujlGbujlw: 
luwn[! qwpWQ[! wnW2WUillU t hpl.jm qwu wljbijl uwuptjly : bpqpnpi]WJpG 

ljwpwq t wGttwGttmu, tpp uqqpuw4wG ttwpwqpG wtlbtwCimu t l.lb4 mpjlzQ, 
oppGwq, qpjlUJjl ctwuwGw4 qwpnfl t wnw2wuwumpbpjl pnppnpmu: 

ltplJ.fiwqwpwqnur tpp ttwpwq[l wGyqwyuhtm!:J hbmn, 4P4rG hjlLlWGflw-

(imu hu umJG hwpmyjl~ntt unp qwpwquwu hbmLwuvntt: 
UmUJ.bpqwpwq' bpp ujlG~L Wllllfl2WUWL[I UlllJU hwpmyjl~ml Gnp ttwpU1-

4ntU t mbfljl mut(imu: 
fl.bgtulP4' bpp tJ.wpw4u qp\.jGL[mu t wnnJ12wuwtm!:J htmn opqwGjlqumu 

uuwqwb unlJCi hwpmyjl~ntJ.: 
Ump qwpwqp qbUJpmu wnnJ12WUWLnLY hbmn hwpmyjl ~[! wpwq wuht-

UlWUfllU t opqwujlqujly, jluq ppnur4 oLjlqbUJpmu t~wuptwqpntflJnLG[l mLnu\ 
t bpqwp ctwuwGwq: li.Jl)UJjlujl opqwujlqli[l bpqwp ctwuwGw4 hwuqfluwGnu~ 
t uwuptwqjlp L uwGpt. wpmwqwmnrr 

t!.UflUlf.fl f/Jfl/IJU"VB(J'[[U IJP1Puf7PC 

'-lwpwl.jjl hwpm<Jpi ubpjl WflPJillP hG hwGqjluwGmu hptJ.wGfl opqwGjlqu[l, 
pwl.jmhppw4rru. pwqmbppw wprnwqwmnflGhp(l: '-lwpw4r tpnjl.JtuliymuJ). 
4wtuttwo opqwGpqumu hwpmyj1~J1 rnhllw4wJmlill!:J , \.jwJlllll t. \.juJUnupt\bl 

hhmLJWLOWUWUjW[lhntl ' 
I . wu1ubumwp · uGGt}jl, 4bpjl. 211jl hhrn , 

2. oqw-l.jwpjltwJjlG, 
3. wpJmGwamb ujl2wmGhpjl ujl2nynt.[ (tlJntuhwflnpqmu), 
4. lllll.TJ.W4jl' 4nGmwl.jmjl Ujl?ll!:Jilll, WUillfli].W\.jjl ' WJlllllUJ2jlU uf12wlJ.wwjlw-

nwpl.jwGhpp lijl2ngn4: 
<-lutpwl.jjl UntlllJ2 uw4pnopqwGjlqu hwGflpuwGmu t(i WJU OflljWUUhfl[l L 

hjntULtwopubp(}, npnuy uf12n4 O[lljWGjlqtl tG GtppwtlJwGgmu UJWfllll)bG uwG-

ptGbp(l : 
t.l.wpw\.tll( hlltlwGqmpJwG wnw2wyuwG hwuwp opqwGjlqu UJblll}:) t 

CihppwtlJwGgjl wturnwapG uwGptGbpjl npnzwl.jjl J!WCiwqotpJmG, nJl~ mwpphp 

Ltwrw4Ghpp hwuwp mwpptp t: 
SwppbJltlmu bG uwpqmG hwmm4 tlwrw41li hjlttwuflnL.flJillCiGbJl . wGmpn-

UJnGnqGhp L l.jbuqwlijluhpjlG pGnpnz hptJ.wGfllllflJnLCiGhp · qnnunqGtp, npnGp 

ttJntuwGyttmu bu uwpql.jwGg : 
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U}llumop.qwupqup L. up2wl.J.wJp.p UJWJUwuuhp.p qhp.{! 
l.J.wp.wllJli uumghumu 

4.wpwlj)lz Ulpngbup GWtpllU[I l.t qwpqwgllltl[l uba uwuwup 4wtu4.wa t 
uwlj1mopqwGpqup nbwljmpt[mpJmGpg, Gpw pumG 4_]11'\wljp~J, tu.JupGpCi · op­
qwGpqup · mnpupGGbp)1, hp4_wGf1wpbp uwGptGbpp t[Gwuwt[bpauwG [1GJ1m­
GwljmpJmGpg l.t wpmwpj1Ci u]12wt1.w.lflp UILUJtlwCiGbppy : 

OpqwG]1qup nbwljmJ14.ntJ=!JnLG[l l.t Gpw pumGntnqpwljwG t[p6w4r ljwuJ-
4_wo t wpmwppG !lpSJw4.w.Jpp, Gpw utwhutwGuwG, tuztuwmwGpjl tt(LUJt1wG­
Gbpp, uGGJ1J1, mwp]1pp l.t WJL qnponGubpp hbm: 

Swpftpf!. bppmwuwpfl ljbGflwG)lGbp[l wY.bLil uwljw4_ qqw_rmG bG 4_wpw-
4Pz npnz hwpmyj1~Gbpp Gljwmuwup (ppmgbtnq, tuljwp): 'upwGg 
opqwG]1qumu hwljwuwpupGGbp LttGmu bG wupw4_wpwp pwGtulJntl'lJWtlp: 
UtulJWJCi fl[lW htm ubljtnbl] ljwG 4_wpwLJGbp, npnGp hWUlntlj b(i 
hptYGwljwGmu bp)1mwuwr11 ljbGJ1wGpGbpJ1Ci (ljnLttpwljmbp)lmt): 

U£im£iiJ[!. LlJCi utbmp t LttGp ptu4_wpwp L Lttwpubp , ljbfll U(btnv t UJWpm­
GwljJl ttJlmwu]lGGbp. Ull(jlmwljmgGbp L upljpnttbubCimGbp: 

U w Ci ]nn wpw hj1q]1b (i Jll( ll(WJUW G Ci bp[l, lj b(i flWU ]1Ci bpJl ljnlln wlj 4_ womp.Jlll­
Ci[l, zbGp]l Y.wm O'lWtJmtump.JillU[l, pwpop tunGunjnLJ=l.JnLU[l L 0111llll uta 
pwGwljmp.JwUp ljwJ1n1wo uwuCi)lljGbpp LU11lJWJillfl.JrliU[l Jls_JbS)Cimu bG 
opqw G pqu]1 flpuwqpnll.LU ljw Gmp JnLCi [1: 

.1.Jftqftljwljw£i qnp011£i£ibpft wql)bgmp]m£ip: q_bpuumb9ntLl]}, qtpm wpw­
gmLll!, SJb(lULuum]J6wCijl tutwm tjml)lnfuntpjntGQ GnL)[nqbu l12hyGnul bG 
opq w (i ]lt[tiJl flputu llJlllll. w ljw GntpJ11LG[I : 

c.l_llflUlifl:J f1Jflf18f7Ufl f}{lflQ-UBUUu CflS!Uu uf7fl[! 

Llutpwlj]lz hpt[wGJ1mp.JwG 4wpqwgmu[! ljwqthjtua t hbmLJWL 2J12tuGub­
p]lg ' 
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I. f'\GljmpwgpnG 2J12WG' wtumwapG uwGpt]l GbppwljlwU~JllWU UJLUh]l~J 
upG2L hptJ.wGf)THflJWG WI1W2PG GzwGGbpp bpLwG qwun 
dwuwGwljwup2ng, npp mLnll.nLflJnLG[! mwppbp hp4_wGfllllfl.JntGGbp]1 
qtuwmu mwppbp t : U.t'l 2J12wGmu mbq!1 mGbGmu hwpmgp~p 
pwquwgmu l.t Gpw pmJGbpp ljmmwljmu: 

2. lllpntl[lnuwl (GwfuwGzwGGbpp) 2J12wG' pGnpnztJ.mu t hpt]wGqmp.JntU­
Gbp]l uta uwup hwuwp [!GflhwGmp GzwGGbpntJ. (PntLI1lflJntG, qLtmu-
9lut], w[unpuwljp pwgwljwJmpJmG l.t w.JLG): 

3. ~j1uGwljwG LJLttG]1ljwljwG GzwGGbpp zr2wG' mwppbp L[wpwljGbp]l 
qbUJvmu [!GpwGmu t mwppbp oLntJ.: ~ptJ.wGqmp.JntG[! lllflbljgt[mu t 

pGnpnz GzwGGbpmJ.' mbGflntJ., upmp wztuwmwGp)l, zGzummp.JwG 
tuwtummun4. L WJtG : 

4. ~)14_WGf1ntpjwG uwpuwG ljwu W11nll2W9tlWG 2f12WG, pwpbGuiWUUl [lG­
J=!Utgpp flbUjpnLU W11nll2W9nttl: 

11. fii'-Ul.Jfii'-'G.R P.l.Jfii'-'GP.SbSP. UUUP.'G 

flUllFuflSf7SC f7c.l_ uflU Sf7UUliuf7flC 

f'\umGJunbm[l qbGbmpljnpbG omwp GJmpbpp Gljwmuwup, npnGp tuwJu­
mmu bG Gbpj]pG up2wtJ.wJf1P ljwJmCimpJmG[l (hnubnumwq[l), opqwG)1qup 
wG[!GlJwtmGwljmJ=lJWG tJ.p6wljG t: '1-w opqwGpqup mGwljmJ=lJnLGG t ' mwppb­
(lbL «omwp» GJmpf! «ubljlwljwG)ly» rwm GpwGg qbCibmpljwljwG hwmljwG]lzp: 

btGbtn4. GpwGpg, nr pumGpmbUl[l WI1W2WUillll t opqwG)lqtl 
GbpJ=lwlJlwGgnll. pGzutbu tJ.wpwlj)lz, WJCiu]bu tL nz tJ.wpwljpz wqflwljGbpfly, 
npnGpfuwtummu bG uwljpnopqwGpqup .'pmGljgpnCiWL Wtlp111l2W4WCit1LJ=!J11LG[l, 
[lGqmG4_wa t mwppbJlbL tJ.wpwljpz L nz 4_wpwljpz pumGt1mbm: 

Unw2W~JGn11. wqflwljGbppy btGbtntJ. tJ.wpwl.Jp) pumGpmbm[l LttGnul t hw­
ljwt1wGptwljwG, hwl.JWJ=llllUWlJ.np, hwljwtJ.pJlnLUWJpG L nz UUJbgfl~)plj (pGw­
ljwG) ]1umG]w1bm: 

f1z t[wpwljp) jlUmGpmbUl[llJlnfuUJWUllJ.wummuWJpG wmmnpumGpmbmG t : 
4.wpwljpz pumGpmtUJp mbuwljGbp[l' 
UUJbgft!pftlj, npG WI1W2WGnul t npnzwljp UUJ]HnwljmgwJpG uwpupGGbpp 

(uwGptGbp, mnpuflGGbp , hJnt.utJ.wapGbp) opqwGpqu GbppwljlwGgbtm 
hbUJLwGpm[: liJflll(fJUjl pumGpmbm[l nLil.ll.lJ.wo t npnzwljp wqqwljp qbu: Uutb­
gp:p]llj pumGJlUlbtn[l ljwpnfl t LttGbt pGwljwG l.t wphbumwljwG' obnp pbpm[p, 
wljmptJ. L U(WuptJ.: 

.P£iwljw£i wljwftlj ftrlm£iftwbwp wnw2wGmu t tJ.wpwljpz hptJ.wGflmpJwG 
ljpbtm ljwu tJ.wljgflGwypwJp (hbmpG.'pbljgpnG L hbmtJ.wljypGwJpG) owGw­
UJWJlhntJ.: 

fTJwuftlj ftrJm£ijJUJ!JUJp W11W2WUnLU t opqwCipqu]l UJWU1J1WUU1]1 UJW2U1UJW­
GwljwG GJmpbpp' hwljwuwpupGGbpp GbpumMwG up2ngnLj_ ljwu WJG wGy­
Gmu t [1Ciljbpp)1 u)12nynLj_ unppg bpbfuwJpG : 

Uljwftl/ ftrlm£iftwbwp ljwpn11. t LttGbt umbJlPL (uwGptwqbpa) L nz umbppl 
(JlG.'pbljgpnG): f'\umGpmbm[! umtrttL t ljnztJ.mu, bpp hfltJ.wGflntJ=!JmGpg hbmn 
opqwGp4u[l wqwmtJ.mu t hptJ.wGflnLflJWG hwpnq.Jp)pg' utwhutwGbtntJ. 
pumG)1mbm[1: 

11; uwbpftf ljwrJ ft£i!pbljgjm£i ftrlm£iftwbwp ljwuJtJ.wa t opqwGpqumu hw­
pmgjlz]l (mmpbpljnqnq, ppmybtnq) wnljwJnLJ=lJWG hbm: 
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fl; UUJ/igft:pftq (pliwljwli) jltfmliftw/iwf! UJWJOwGwL!npL!mli t opqwGpqt\p 
pGwapG ljwJmGmpJwop mu•rptp qnpanGGbpp Gljwmowop: '1-w opqwGpqup 
pGwljwG n~ UUJbgf11Jplj t]pOWI]flllJlWl[wGmpJntGG t. llflQ tlJntuwli~JL]mo t ctw­
~w?q~pwp _L ~~~wL!npL!wa t opqwGpqop 1JpqtJntnqpwljwG tqwzmUJW­
~UJfl pGwljutG l[WU mbuwljwjpG pt\mG]nnbUI]t qbu1pnu! 
ljbliflwGpGbpp npnz mbuwljGbp [!GlJwtmG ~bG WJG h]H.[w(iflnLflJLUG 
hwpmgp~Gbpfl Gljwmowop, npnGp wtumwhwpmo bG ljbliqwGpGbpp t!Jmu 
mbuwljGbppG (oflbp[! wGQGlJwL bG bpljUJObflwL!npGbpl• flLupwqJ• huqun~Jl• i. P 
Gljwmt\wop) : 

n~ UUJb9P~J!t4 \lOntGflmbm[! ljwpnfl t lltGbt pwgwpowlj L hwptupbpwljwG: 
UnGbuiGbpp P2P2Gbpmo fJP1JpbppwJf1, pulj Ol[Gbpp L. OnflbuGbpp P21•2(ibpmo 
UJplJwtump mnpuj1Gp nbybUJmnpGbp ~ljwG. npp hbmLwGpmj GptuGu octmL!tu o 
bG WJq mnpuf1GGbpp Gljwmowop pwywpowlj ljwJmGmp.Jwlip : flpnz ljbllqw­
GpGbp\1 owpoGp 2tpowum]16wG[! tlJntubtnL! hGwpwL!np t pwpopwyGbt GpwG9 
uGLJwtmGwljmpJntG[! L!wpwljp hwpm~Jit~Gbpp Gljwmuwop : bpb hwL!bp]• 2bfl­
owump6wG[! fl}Jby(ibGp , pulj qnpmbppG[! pwpopwgGbGp, WU[W lipwlip f}Wn- . 
limo bG [!GlJwt uppppwtump Gljtumowop: '1-w hwptupbptuljwG pGuta]1G pom­
Gjlutbm t : 

4wtuL!tuo WJU W([f]utljpy, npp flbU llLflllL!uta b(i opqwGpqop UJWZUIU[utGw­
ljwu mctbp[!, pomGpmbm[! umnpwpwctwGmo bG htuljwpwljmbppwJ]lG, hw­
L[LULnnpuplj hwljwL!IlllllLUWJ\lG, hwljwowljwpm<)wljwG, L!mtuLLJLUUlL!wumm­
llLU.J]lli mbuwljubpp : :::>uLUJWO ]lUillUpmbmp WJllU(pUp pwJw(iowli[l , LL(WJUl­
U(WUWljw(i nbwljyJ•wGbpp WJil oLbp[! wupnr1_2wljwG opqwlipqt!mu U]lUIUUW­
ljwli [, t1pli.JwGy hbm tlJnj"ltLUfJWpo ljWLLJl]wo bG: UwljWJU, J•limGntnqJnul!LUU 
nliulljy[twJfl ,JntpwpwG~mp oLpG hwm111lj t uflw.JG pp npnzwl[p hbmwqnm­
uwli utpmm: 

Of1q_U?_,flfllfll fl::;J UfTJ.l7Bfl:bfllJ q_f1JY5fluul7PC 

OpqwGpqup Ll!lll2UlUJWGwljwG qnpanGGbp[! L!wpwltP) WlJI]UiljGt.pp L UIJL 
OUIW[l UJnt~bp[l qbo pwctwGL!mO bG n~ UUtbyp.'j:>plj lt UUthyfl~)plj Ulbuwl(Gbpjl: 
OpqwGflLtlil• n~ UUJbgp:~plj UJW2LilUJWGw4wG ljwt~ ljw_!niGillpJwG qnpanGGbp[l 
UJWJUwGwL!np4tua bG opqwGJ•qup ubtuwGf14w4wG , ~pqtJ4w-p]1L1pw4w(i , 
P22W.JpG. hmunpwt L, 1)flqJmtnq]lw4wG hwpt.lwpwGpGbpnL!: 'UpwGp ntrtlt4tuo 
bG liw4pnopqwGflqtHibpp GbpppG Llf12wL!wJ[lp ljwJntGntpjntGQ Ll)uthutwGbpll 
L tuwtumL!wa 1mtGljgpwlibpQ L!bpwl[wGqGbpn G4wmowup : '1-pwGy bG u[unn­
ljwGmu opqwGpqup pGwljwG wpqbwGbp[! ' liuizlj[!, tnpt\uipWflLuGp[!, wt[zw­
J[lG hwGqnt,JyGbpQ, ut(lUlllll[WtnliwG hwuw4wpq[!, hntOllflWL qnpanli!1 
L~LUuptLUUUJWU hwm411lflJ11LU[!, .'j>Luqnypmnq[!, UJWZUlll(WG]l) Wl]Wll[Ullll~jpnG 
ubtuwGpquGbpQ (umpbuGbp[!), 11[ nbwljmflL!ntpjntG[!, opqwGpqup 2bpuwu­
U1p6wGJ1 pwpopwgmliQ, bpf14wlilibpp wpmwqwmwljwG htuuwljwpq[!: 
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fl~ UUjbgp1Jplj fjpOwqpllflWljwGmpjntU[! WUJLUhmjmO t mhuwljwjpG ljw­
JnLUlllflJnLU[!, f1G~UJbu GwL wG[!GlJwtmGwljntf}JlllG[! npnz opljpnopqwG]lqt\Gb­
PP hwGqtur UG[!GlJwtmGwljntf}JWU WJfj oL.mo pwyw4WJlllO t UUJbqp1J]lljmp­
JnLU[! , ptuGf1 np f1omGntnqf1w4wG nbwljgf1wG lllflfltlwb t opqwfipqop hwowp 
wobG ott OUIW[l Ujntpl• (wGlJwtu Gpw mbuwljpy) llbU L UJWJLlWUWL!nrmo t 
Gpw n~ uu[byf11Jfllj qpowqpnflwljwGmJolJnLU[!, WJuflGpG WJU mflUJP 
pomGpmbm[! 4rmo t [!GqhwGmp 4bGuwpwGwljwG pGmw: 

opq_ij?_,fl.Qlfll UfTJ.l7Bfl:bfllJ q_f1JY5fluul71Y! 

OpqwGpL[Op UUJb\Jfl~f14 UJWZlllUJwGwljwG ~mtliljgpwGbp[! ppwltwGwy­
Ljmt.l bG pomG hwowljwpqp 4nflOpg, LUJG 11Lflfl4tua t [lli1JbljgpnG L n~ pG:~b4-
qpnG pGmwfl npnzwljp ou1wp qnpanGGbpp fJbO (hwljwaflGlibp): 

P.omG hwowljwpq[! ijlo1>nf111 (wL!zwJpG) opqwGGbpfl L. lltO{mflq P2f12Gbp]l 
wt1pnrl2lllPJ11LG t, WJuflGpG' qw wL!zwJpG hwowljwpq t, npmb11 
4bGwpnGw4wG P2P2 t hwGf1puwGmo hwljwapG[! 6wGw~n11 ijlo1>ngflmu: 

Lpo~mpq opqwGGbpp hwowljwpq[! pwctwGL!mo t ljbGmpnGwljwG ' 
mpywqbflO, ~Jwpppgpmup UJLUfllj (hwL!brl• onm), 4wo GowGoppGwljQ 
4wpGwumGGbpp onm nuljpwbma, L U[bflp1JbflP4 (aWJJltut\wuw.JflG) opqwG­
Gbp[! ' LjlLUJOWfl, wL!zwjpG hwGqnLJyGbp, LUflJlllU L WJtG: 

OpqwOjJqtfft n)1 ppftpObpu bu UJWwljwOmtf fttimunljmftl]b­
mbuw(ibpj7 ptfftO 

U1G P2P2Gbp[!, npnGp ppwljwGwyGmo bG ]1umG nbw4~Jpwubp[!, 4n~4mu 
bG pumfing}lmfihp qwu pumGnqnlluthmhfim P2P2fihp: l).pwGLJ]l~J bG T-B -
tJlli1m9]•mGbp[! L ow4pn.1)wqbp[!: 'UzL!wa P2P2Gbpp GwtunpqGbpu bG' 
nuljpwomop pGwj]lG P2P2Gbp[!, npnup zwrctL!ntLl bG WflJWG hnupp LlP211YnL[ 
t]butlt mpgwqbfl6 L WJGUlbfl mJtonqpG hnpunGp wqflbgntf}Ju•G mLulj 
fJP1>bpbGgL!mli bG T ijlu~JmSJpmGbpfl, hwumGwGwtnL!, L!bpwbL!mli bG T 1 L T2 

Psi]lS?Gbpft: T1 P2P21:! mbflwlJwJL!mt\' t tlJw.JUWflllLU, pu4 T:> . wL!zwJ]lG 
hwGqmJ~JGbpmo: T1 P2f12Gbp[l hwGqpuwGmu bG P22WJflG pumfipmbmp 
t~bljmnpGbp]l (TE) GwtunpfJGbp[l L. 4n~4mu bG hwljwapG qqw.rmG ljwu htu-
4wapG 6wGw~nfl,TrbflQ hw4wapG nbwljmpL! P2f12Gbp bG: t.lbfl2f1GGbpu q[•­
:jJbpbGgL!mli bG npUJbu Tk -p killer (uUJwGnflGbp) Th-helper (oqGwljwGGbp), T, 
- supression (oqGwljwG P2f12Gbp]l wqf]bgm!3JI1LU[! 6Gznfl), WJuflGpG 6uzmu 
bG pumGnljnOUJbmbGm L WJL P2P2Gbpfl pwqowymO[!: 

r-fiwjflG ijlu~mgptnGbpfl up UWU[! wGgGmu t 1>wppflgpmup U[Wpljp 
(13n~mGGbp]l unm) ljwu ljwpGwumGGbpfl unm ' lif12[!GqbpwJflG wL!zw.JpG hwG­
qmJyGbpfl of12nt\ L L!bp t waL!mu 8 - ijlu:jJngpmGbpp, npnGp tlJntuhwflnpfl-
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lj_mu bG wt.lltuJpG opqtuGGbppG (tflwJOWfJ., wt!.zwJpG hwGqnlJgGbp): 
Ou4pwamapg tjlWJOWI) wGgGbtJlU, B-P2P2Gbp[! hW21l[ll)wpwp lJ.bpwalj_ntu 

bG qbnwhwu, WJGmhbtnL' hwumG B - tJlu~JmgpmGbpp, npp hbmLwGpnlj_ qn­
JWGmu bG B - P22P L4nutmuwgpwGbfl (mbflwtuupbp), npnGp wpmwf}pmu bG 
uttwquwmp4 P2P2Gbp (hw4wuwpupG qnJwgGnfl P2P2Gbp): li.Jll P2P2libp[! 
wGup2w4wG uwuGw4gnt!)JmG bG mGbGmu pumG!1mbmmu L tJlu~mgpmGbpf! 
ppbGg tlw4bpbup lj_pw mGbG mwppbp nbybUJmnpGbp (B - [pu:tmgpm(ibpp 
lj_pw qmGlj_mu t [lumGmnnpmtJlG[!, [1U4 T- tJlu~ngpmGbpp tJ.pw ' 4nliuJtblibGmp 
nbybUjmnpGbpf!): 

UJUU1pun4_, hw4waGp G4wmuwup mplj_wa pumG UjWtnwutuwGmu uwu­
Gw4gmu bG opqwGpqu[1 P2P2Gbpp bpbp mlll4bfl ' T,B - tJlu~ngpmtibpJJ L 
tlw4pn:[)wqb]l[! , npnGp GmJGL4bu wnw2wgGmu bG nu4pwama11 pGur.J pG 
P2P2Gbpf! : B - tJlu~png!JmGbp[! wuJwhnlj_nul bG hmunpwl pumGpmbulf!, pu4 
tJlu~ngpmGtpu ' P22WJpG pumGpmbmu: 

lpu~mgpmGbpp UJill41llLJW~;twjntli 4wG bpbp mlll4P L4twquwmp4 P2P2-
Gbp ' a, ~ . y, nrmGp ppbGg lj_pw 4pmu bG pumGnqtnpmtJlGGbpp M, G, A, D, E 
nbgbl4mnpGbfl[! , GpwGp wpmwqpmu bG TgM, Tg G, T~A , TgD, T~'E 5 qwubpp 
hw4wliwpupGGbf1: UJI) L4PngbuGbp[! 4wpqwlj_nplj_nttl bG nz upwJG T L B -
tJlu~mgpmGbrnlJ., WJL GwL nu4pwamiJI1 L hlmtn~)IJqn-wflbGwtJlGwjpG 
hwuw4wpqbpnlj_: 

I"G~)b4gpnG pumGpmbmp qwpqwguwG 4wpLnp L4WJuwGG t T, R tJltl~n­
gjJmGbpp L uw4pn~wqp ( A- P22P) tflnfuwqqbgmpJllLUI! (4nnutbpwgmu): J-1 -
tlmGilmbmp qnJwguwG wupn11.2 Ul[lngbu[! L4WJliwtiwlj_nplj_mu t opqwGpl[Up 
tJlu~nprJ hwuw4wpqp Gzlj_wo Jlll3 P2ll2Gbpnlj_' T11, Tc:, Tk> Bu, Bp, By L A P2P2-
Gbpn4_ (liw4rn~)wqbp[!) : 

/lUll Fu fTJ US UU/ulff..,/1 Ub/rJU'U/lf}lJl! 

I"G~b4ypnG pumGpmbmp ubtuwtipqu[! qhn wupnf1211lJ.[lG UJWpqwpwGt[tuiJ 
~t : <+nJillflJntG mGbG mwrpbp hpL4npbqGhp , npnGg tm!)JillUI! hwGqmu t 
P2ll2Gbpp bpbp L41lUjlllLJwypw.Jp' T, B tJlu~ngpmGbpp L liw4pn~utqp tjm­
fuwqqbgmp.JwGI! (4nnUJbpwgmu) GpwGg lllfJ.flW4P 4nGmw4mr L libl)Jlwumpll 
(up2GnprJWG.Jmp) up2ngnlj_: 

.:.w4wiJGp hbm WJI) P2P2Gbpp tflntuwqqbgmpJwG dwuwGw4 wnw2wGmu 
t hpLnlJpGbpp 4nlil4tbpu, np[! 4nzlj_mu t pumG urwmwutuwG: 

UL4wgmglj_wa t , np uw4pn~wqbp[! L up4pn~)wqbp[! 4twGmu (~wqngll­
mnq) L uwpumu bG ltnrutmu4ntLWJpG (uwuGp4wJpG) hw4wapG[! upGzL T L B 
tJlu~mgpmdtpp hwuwp uwm~btJl w4mr4. lintb4mtwJpG 6L[!: 

lfl14Pil~)Wqbpp YPUllll4LW4UWJillU hw4wapG[! upwGmu t fl.'U{O--p(i L Gpw 
hbm wnw 2wgGmu t «0-'U.(O- + hw4wapG» 4nliullb12U[!, llfl[! liw4bpbuw.JilG 
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nbgbL4mnpGbpp oqGntflJWUp tflntuwGglj_mu t B tJlu~ngpmGbppG pumGpmbmp 
qn_1wgmuu ppw4wGwgGbtm hwuwp: .:.w4waGJ1 tflntuwGgntu[! mbflp t mGb­
Gmu T -tJlu~mgpmGbpp uw4bpbup 4.J1w qmGlJ.nll 4nuunbubGmp /C) pwf}W ­
'lJlPzGbppg ub4J1 oqGmfl.JWup: liJll tflntuwGguwG hbmLwGpnlj_ mb11p t mGb­
Gmu B- tJlu~ngpmGbpJl pwquwgmu L '1P~bpbGgmu, pGzUJbu GwL bpbp mp­
utr L4lwquwmp4 P2P2Gbpp qnJwgmu, npnGp ppbGg lj_pw bG 4pmu Gzlj_wo qw ­
ubpp hw4wapGGbpp pumtinqtnpmtJlGGbpp /Tgl upGflbq[! L. ubtb4gpwG WUJW ­
hntjnf} M, G A, D pumGnqtnpmtJlGGbpp nbgbL4mnpGbp[! : T L B tJlu~nqpmGb­
PP L uw4rn~wqp hwuwqnpawlJ.gmpJWU hbmLwGpnlj_ t uzw44_mu P22WJpG L 
hmunpwt mpUJp obnp pbpnlj_p pumGj1mbtn[!: 

l""~umGpmbmp qnJwguwG UJpnybumu pwgp Gzlj_wa P2P2Gbppg (uur4pn~w ­
qpg, T L B tJltl~nypmGbppg) uwuGw4gmu bG GwL orqwGpqup WJL P2P2fibp[!: 

BwOgwlfnp P2P2Gbpf! 4wqumu bG nu4pwamap, wt!.zwJpti hwGqmJyGbpp, 
tjHUJOWTJ.P hbGp[! ' umpnuwG : bGflWrJ[llllU bG, np hw4wiJGp wqqbyntf}JWG 
mw4 mbfJ.p t mGbGnul GpwGg rJp~bpbGgntli[!' hbmwqw tflntuwGgmumJ. 
tJlu~nypmtibppti L hpumpqGbppG (hJmulj_wiJpwp21"t2GbppG), npnGp L 
ppurqnpomu bG ~wqngJlmmw : 

l:nqftOn.'pft[Obpp bGpwqplj_mu t , np 4wmwpmu bti up2Gnpql1 qbp htu4woGp 
L uw4pn~wq!1 tlp2L , 4_bp2JlGGbpu tt 4twGmu bG tnqpGn~ptGbp[! hw4w­
iJpGLibpll hbm uptuupG : 

fTJwpwpw P2!12Gbp[! un4_npwpwp lllflb4gmu bG pumGntn4llw4wG 4miUJb­
mhGm P2P2GbpJlG: J-1 hw.Jm bG qwtJlU wtpmupGGbpnlj_ L qtnpmtJlGGbpnlj_ pum­
tilll[tugpwJp rJbutumu: 'UpwG~J hwJmGwpbpmu bG ubGullplltJlqw9tJwa opqw­
(iptttimu, npmb11 GpwGp tu[bpqpwJp dwuwGw4 uwuGw4gmu bti lllimGnpl­
q!lw4wG uumgbuGbpJlG: 

fl '"(Jj pwu t JuuljwojJ!if!, fipw J]bpf} jnfm{Jjw1bwj1 

UU7biJOUWU tfbp 

.:.wlJ.wapGCibp{! qbGbmp4npbG omwp GJmpbp bG, npnGp opqwGpqu 
tiU19Gbl'll l)bUj!21llU Wl2W2W~]Uillll bG UL4byp~p4 pumG nbw4~JpwGbpp l[Wp­
qutgmu: ~w4wapGGbpJ1G pGnpnz bG bp4m hwm4mrJmGGbp ' 

I . odmlj_wiJ bG hw4wliwpupGGbp qn.JwgGbtm hwmlJ.mpJwlip (hw4wiJGw-
JpG mGw4mpJmG): 

2. tjlllfuwql)byntpjwG tlb2 bG umGmu hWUWUJWUlwufuwG hw4wliwpupG -
Gbpp hbm (hw4wiJGwjpG UL4hgp~p4mp.JmG) : 

~w4wiJpGGhp[! pwpop lintb4ntLWJpG upwgmp.JntGGbp tu : npntip odmlj_wo 
bG omwpwaGmpJwlip , UUJbgp~p4ntflJWUp, pumGwqbGmpJwlip L mGbG 4n­
LilPilWJpli 4wnmg4_wiJp : '1-pwGg I34.PG bG L4wm4wGmu lip4pnopqwGtHtliGb­
Jl[! , GpwGy mnpupGGbp[! , omtupwiJpG UL4pmw4myGbpJ!, ~hpubGmGbpf! , 
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hJntUlJ.wopGbrp P22W.JpG ttbl.lbGmGbflJ:!, ljbu11wGp L. pmutuljwG owqmu mGt­
gn'l mnpupGGbrf:!: 

~wljwapG[! ljwqutl_wa t UUjptnwljmgw.JpG L n~ UUjptnwljmgw.JpG uwut­
(lpy : <.wljwapGGb[lp pGnrnz hwm4wGpzG t GrwGg UUjbgp~lpljntp.)ntU(!, nrJ:! 
L4W.JL\wGtutJ.nrtJ.mu t wljmPtJ. hwmtJ.waGtrr mbupm( hwljwaGp LYwljbptup 
tJ.pw tnbf1Wilf14.wa hwljwaGwJpG llbtnbpupGwGmGtrmt (ni UUJptnwljmgwJpU 
utuumj) : '1-btnb[lupGwGUl[! WUUP2WlJwGnpbG ljWUJtJ.mu t hwljwuwpupGGb[lp 
hbm: 

SwrptrtJ.mu bG !Pwrctbp L. ni !Pwrabp (hwUJtnbGGbp) hwlJwuflGGtr: 
l}lwpctbp hwqw()}lGGbp[! orqwGpqumu wnw2wgGmu bG hw4wuwr­

upGGtr, npnuy hbtn GpwG12 umumu bG nbwljgpwJp ub2: Ujf1LL!I1Ufl 
hwljwapGGbp bG OUlW[l UUjpUlwljmgGb[l(!, zp6mljfibp[!, pwljmbppwGbpt). 
mnpupGGbpQ, P22WJpG tthubGmGbpf:!, npnz pwquwzwpwrGbpf:! : 

lO-bpwpdbJ? hwqw()}lGGbp[! ljwu hWUJtnbGGbpQ, npnGg ptJ.pG bG UJWtnljw­
Gmu pwp11 woJuw2pwmGbflf:!, !PUJflfiGbpf:! L. WJL GJmrtr ibG wnw2wgGmu 
hwljwuwrupGGbpflqnJwgmu, PWJY umGmu bG GpwGg hbtn UUjbyp~lP4 nbwlj­
gpwjp ub2 : 

bflb hwUJtnbGGbppG wtJ.btwgGmu bG lJ1n!2[1 pwGwljntflJWup llll.jptnwljm9 , 
WUJW urwGp obnp bG pb[lntU Lflwpctbp hw4wapGGb[lp htutnljntpjntGGbp : 
UUJJltnwljmgGbp[! hwUJmbGp hwuwr w4mptl_wumpp 11hr bG tuwt1mu: ~w­
ljwaUp llhmtrupGwGmwJflG fumup[! ljwrn'l t qnratt npt4bu hwll.Ju1bG L WJG 
4wrbtp t wG2wmbt UUJpmwljmgp 4rnf1flg: 

~w4wapGGb[l[! LflGmu bG tmcrtl_nq, npnup pwflljwywa bG 4wpp-j1lii hwuw­
ubn qtmbpupGwGmGb[lpg, L ljnrUJmuljnqwJflG, npnGp nrUJbu ljwGnG, UJW[lm­
Gw4nu.l bG mwrwubn qbmbrupGwGmGtr, GrwGg )2wGwljJ:! Lflwrcttp hw4wa­
GjltJ.pw wtl_b~1 ubu t: '1-pwGp hwuwptl_nu.l bG pwql.lwlJwtbGm hwljwoj1GGtp: 

LibG11wGwljwG owqmu mGbgnq hwljwapGGbp[!, [!Uul ppbUsJ 
UUJbY!l~JjlljntflJWG , pwctwGtl_nuY bU' mbuwljwJpG, fuupw.JpG, opqwU(ibpp 
tJlmtwJpG UUJbgjl~p4 , npnGp wnw2wGmu bG uwf1Up qwrqwguwU UJ[lngbunu1 
L unplYnm WI1W2 b(i pb[lntU hwljwuwpupGGbpfl qnjwgmu: 

SwppbrtJ.mu bG uwGrtwljwG P22P hw4wapGGb[lp hbmL.JWL mbuw4Gbpf:! · 
UJWmjltiwJ(lG (K- hwljwapG), uwruGwJflG (0- hw4wapG), umrwljwpbtwJpG 
(H- hwljwu(1G) L tljqnGJntflb[lp hwljwap£i£ibr (tljqnmnpupGGbr L GJmpwtJ1n­
tuwGwljmp.JwG WJL wpqwuppGbp): 

~wljwaGwJ(lG hwmljmpJmGGbrntJ. octmtl_wa bG GwL. uwGrtGw.JflG uuplp­
Gbp[!, npnGp UJWpmGwljmu bG tJ.bqbmwmfltJ. P2fl2Gbpfl [!UrlhtuGmp hwljwafl­
G[!. WJUpGpG UUjll[lWJpG hwl)WOjlG[! : .PwljmbpflwGbpfl unm hwjmGwpbptJ.wa 
bG L UJW2UlUJWGp2 hwljwapGGbp uppppjwG funyp, ljwppmGI.jmlfl tpuntf]wmfl 
ub2: lijf} hwljwapGGbp[! odmtl_wa bG pW[lO[l Gwfuwu!W2U1ll.JWUwljwG hwm­
ljlllpjntGGb[lntJ. L. oqmwqnrotJ.mu bG nrnz hfltJ.wGqmpJmGGbpfl (u!lppflJWG 
fung, ctwGmwtum) qbu: ".w4waGwJpG hwmljmpJmGGbrntJ. octmtl_wa bG GwL. 
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pw[lf:lPiUb[l[!, UJflLilGbpf:!, ubUppwGGbpJ:!, gjlmnUJtwquwG L. pwljmbrflwGbrfl 
~Jb[li.lbGmGbrf:!: 

Uf1Gpbmf14 b'1_wGw4n4 umwgtl_wu hw4waflGUb[1[!, f1GiL4bu GwL tJ.wljgfl­
liwGb[l(!, umb'l_unLLl bG pumGflmbm: UpGpbmJ14 hwljw()flGJ:! mwppbrtJ.nu.l t 
UrwGntJ., np 211 UJWpmGwljmu pwtwumwJ)lG G.Jntf!b[l L ill wnw2wgGmu ljnf1U­
Gwljfl trLmJPGbp: 

fl /ll) t hwljwLfwptfftu[!, UjlW ljlUillllgtfwOJ}[! !J l)Wubp[! 

(.wl{wuwpU}lGGbp[! zrl'lm4w.Jf1G UUjptnwljmgGbpfl 4tnpnt!PGwJflG 1JflW4· 
gpw.JJl hbm ljwUJtJ.wa uUJbgfl:Pf14 UUJflmw4myGbrG bG' fll.lmGnqtnpm!PGGbpf:! 
(Tg- (llnpm!PGGbp): 

~wljwutu(lUpGGbp[! 4wqutl_w()- b(i inru UJn!PUJbUjtnjlf}WJflG 2'lflWUbJlpg ' 
b[lljnt pbpL.' L (light) L. tr4m owGp' H (heavy), nrnGp ljwUJtJ.wa bG flpw[l 
hbtn bp4UntL1lpfiW.JflG ljwuJbpntJ.: L L. H 2'lflWGb[l(! 4wqutl_wo bG hwumwmmG 
C(constant) wuf1Gnflfl4W.Jf1U PW'l_Wil[lntfljntG mGbgn'l_ uwupg L. tJlntJlnfuwljwG 
wuflUnpptJ.wJflG hw~mrllw4wGnt}}JtUG Y (various) wGljw.JmG uwupg: V L. H 
2'lflWUb[lp tJ1ntJ1ntuut4wG hwmtJ.waGbpfl ()W.J[lWJflG UWUG[l(! uwuGw4ynu.l b(i 
w4mf14 4bGmrnGfl oL.wlJnpuwG[!, nrJ:! 4wUJtJ.mu t hw4waGwJflU qbtnb[lU(l­
GwGmp hbm: 

l>umGnqtnpm!PUGbp[! pwctwGlJmu bG hflGq qwuj1' TgG, TgM, TgA, T~E, 
TgD, nrnup ublj[! UJmupy UlW[lpbptJ.mu bG 4tnpmlf1Gmu W[lJWU zfll'lnt4fl, untb­
ljnttWJJ1G 4_wGqtl_wamu L wnw2GurJJ1G 4wnmytJ.wopmu b'l_wo pwGwljmJ.: 

~w4wllwpuflGGb[l[l octmtl_wo hU UUJbgf11Jflljmp.JLuup, w.rutJGpG t.Jmtuwq­
qmu bG WJG hwljwaGp hbm, nrfi urnw2wyrbt t WJfl hw4wuwpujJGCibp[!: 
"\.,rwGy 4mfuwqqb9ntfl.JWG hbmLwGpntJ. mbqp t mGbGmu hwljwbli(1 wGw4 -
mfltJ.wgmu: lmotl_nq hw4woGp hbm GrwGg Lflntuwqllbymp.JmGf19 wnw2w­
Gmu t UJ(lbgpUJflmwgflw (GumlJw()pp qnJwgmu), pu4 4nrUJmu4mtw.rf1U hLu­
ljwopGGb[ljl hbm ' wqummpGwyflw: bpljm 'lbUJpmu tt jlumG ljnliUJtbpujl qn­
Jwgnu.lu f:!UflwGmu t bp4m tJlmtntJ. ' hwljwuwrupGGbpfl L hw4ur()jlGGtrjl n~ 
uUJbyr~lfllj w11unppyrw L Gumt.JwapflqnJwgmu: 

~wljwuwpLYjlGGb[l[! pwctwGtJ.mu bG hwljwL\wGrtw4wG, hw4wmnpupGw­
JilG L hwlJWP22W.JjlG mbuwljGbrfl: L..pwGp opqwGjlt[Unu5 jl hw.Jm b(i qw!Pu 
hw4wbGp Gb[lUntamujlg 5-6 0(1 hbmn, UJWhUJwfitl_mu bG up pwGfl wuflu , w ­
nwtlbtwqnLJG pwGwljmpJwUp ljmmu14tl_mu bG tJ.wrw4mujlg 14-17 or hbmn, 
W.JGmhbmL GrwGy pwGw4mpJntU(! wumf16wGwpw(1 Gtl_wqmu t : 

'Ub[lljW.JllLUU umwGmU bG unGnlj[nGwjjlG hwljwuwrupGGb[l' Unt.JGwmpUJ 
pwpO[l LUUU1fll'lwGf1 UUjbgfl:PP4 hwljWUUl[lLlpGGb[l, nrnup umwgtl_mu b(i hflp­

Jll"tfiWJflG P2P2Ub[1jl (hjlpflfl'lnuGb[ljl) Gbpumomupg nrnzw4p UUjbgp~ljllj hw-
4waGntJ. pumGwgtlwa uljwG tJlwJOW'lfl B !PI.l:Pngrm(ibpfl L ujlbtnl.lw.Jp P22P 
uflwguw(i 6wUWU]W[Jhntl_: 
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12. ShUflJ-.I0-3flJ-."G "Gt;P f'tUTIJ-."Gf'tShSf't Ufl-UQUBl.ru"G 
'-lhP®hP3Ul 

<U4UUUPlJil"U"'A:;flf1 Q.flBUBUU"U UbluU"U/J.QUl! 

.:.w~wuwptipGGbrtJ 411JW9UWG tlhpwpbp.JW1 qnJillJ3.JntG mGtG up vwGp 
tnbuntr.JmGGbp : vpwGg 4wpblfl t pwcJwlibt hp4m /"ut1pl1' 

1. ubtb4tnplJ.- [1Utn(lnll.w4wG (ubLb4gpw-[!Gtnpnt!:'JntG) 
2. j1Gumrmljmptj (hrwhwGq_>.w4wG): 
f>umGptnbtnp WllW2WguwG [!Gtn[lllll.W4wG tnbumpjwGG bG L4Wtn~wf.inni 

trwtu/1 «LmquGwJjiG 211J3wGbpp» mbump.JmG[! (wubGwh!1G u1bump.Jmli1~ 
1898), v.bpGbp pGw4wG !}UtnpmpJWG mbump.puG[! (1957) L.mpj!zGbr: 

Cutn tplflfup UlbU!llf}JWU, P2P20hpp gpU111L4LWqUWJfl uw~bpbujl ~put 
qtnGtJ.mu bu 11Wf1r~wtGbp {«4lll10fiw.rru Zl1f3Wubp») 4wu nbghurmnp ubp 
OrqwOpt[tl/1 Ubl> hw4woup ubppwt/"JwGyuwu cJwuwGw4 WJU ~ppm{nu.l t 
Gwtunpq, ppbG hnuntnq nbgbUJtnnpGbpp ~pw : q.n.Jwynq hwywapu­
hwljwuwpupG 4nliL4tbpuu ph11ntu t wp.rwG ot2 hwljwowpupGGbpjl 
wlJ.btgm4wJf!G pwGw4p WllW2WQOWG[! : 

Cutn 'U.bpfibp mbumJ3JWG ( 1955) hwljwuwpupGGbp[! wnw2wunu\ bu 
Gnrowl hwljwuwpupGGbp/1 ubtb4QPWJP !}GtnpmpJwG hbtnLwGpmj : 
OpqwGpqomt] hwljwoGp L. hwuLUU1WU1WutuwG hw4wuwpt]Gp upwymupg 
hbum wnw2wgwo hwljwapG-hw4wuwpupG 4m1L4tbpu[! 4twGtlmu 1: 
P2P20bpp ljnllutJg, npnuv L. wnw9wgGmo bG hwljwuwpufJGGtp : 

{pwhwOq2_w~wG mbumpJmOGbpG bG · q.wmpntlJlg-CTln@fiqp (I <)3 7-1 R40) 
lllll.flll. t.lwmpflgp tnbUnt(}jntG[l, .1>.PbpGbtnfl ~tnGwt- ubLbljtnptj [JUUl(lllll.UlljwG 
tnbUillflJillU!} L. unth4muwp-ljbGuwpwGw~wG mbum~JnLU[!: ntqJlll UWUljlP9P 
tnbUillflJWG Gbp~WJwgmgp).Gb.p[! bGpwqpmu bG, np hw4w<Tt1GGbp[! Gbppw­
t_pwuymu bu nppnunuGbpp tfh2, f1WnGmu bG «UWtn[lpg>>, npp tJ.pw oLwtJ.np­
~mo bG hw~wL!wpupGGbpjl uL4hgj1~j14 llntb4mLGb]l(!, w.rupGJJG hw~w0Gj1 L 
/lumGnqtnpmwGr GnpwuUJbTia t5ntb4mtGbp!l 4nGmw4mr dwuwGw4 mbll.f! t 
mGbGmu hw4woGp wnw2Gw.rru L bp4rnpryw.rpG l.jwnmy4wopp 
l{mt/"JntumpJmG, npp hbmLwGuntJ. hw4wuwptYpGtibp[l obnp hG pbpmu 
ul4bgfl~)r4 juGwl.lw4gmpJmG hw4wauf1 G4wll11.lwup L. f)Wnunu1 bG hw4w­
uwpupG: 

l>.f!bpfibtnp 4tnGwt-[!GwpnqwljwG mbumpJntG[! ( 1964) hpoGqwa t pom­
Gnljnul4bll1bGm P2/12Gbpp ubtb4gpWJp LJ.pw, npnGJ2 pwqt.lwGmu L '1fl~)bpGg­
tJ.mu bG : f).pw hbUJLwGpntJ. wnw2wumu bG pwqowrrtl unt.lwUlplj (uwpuGw­
ljwG) llmUJwyf!wGbp L pt.lmG w4mptj P2fl2Gbpp 4tnGp ubth4gpw, np[J hwu­
qbgGmu t ull..fbgp:P/14 hw4wowpuf1GGbpfl upGpbqp: 

Cum -1> .PbpGbtnp tnbUntfl.rwG, hw~wowropGGbpfl qnJWQntU[! tnbll.l1 t m-
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(ib(inu5 unwquwtnll~ P2l12Ghpj1 n~pnunuGhpmo L WJU tjbpwhu~nlll t rp_}[i}­

r~-vra- hwt.lwljwpqm{, hG{1Wfl[lhtm{, np hwljwapG[! 4wmwpmu t p0tlm4mnr/1 
:[~,ltG4gpw : 

Cutn tlnLh~muwp-~hGuwpwGw~wG wbuntpJwG P2P2£~ mGp qbGbpp hw-
4. want, nrmGp ~pmt.l bG pfi~npuwgpw wubGwwwpphp UL4hgp~p~m~JlllU 
m ynq uu,pmw~mgGbpp upG!)bq!1 hwuwr, W.JUjlGJJG gwGljwgwa 
hw wuwpt.lpGGtr pntnr hw4wapGGbpp hwowr : Up1 qbGhpf! P2/12mo 
qw tlmu b(i nbll..JpbuflW.J/1 (6G2tJ.WO) tJ.t16w4mu: vztj_w<) tnbUOLJ3JnLU[l btlimu t 
tn1n GntnnpmtJ1GGbpp qnJwgmuu hu~nll., qbGbpmu ljm}uttJ.nptJ.wo Gwtuwll..fbu 
qnJ tpJmG mGb9nll pG:j">npowgpwJr uljqpmGvpg: 

pqwGpqu Gbppwt_pwGgwa hw4wopuu tib4mmuyGnu5 t npnzwl(p uutll­
tntu~mg/1 upGpbqu L4W.JOwGwtJ.nrnll :PbrotGmu' nbL4pbunru L Gpw (nbu(pb­
unp ) wqt}h<JmJ3JillG[! tJ.bptugGhtnt<J hbmn u4UI.jnu5 t fthpt.lmatJ.wa hw4waGp 
u1.4b IP~Il4mJ3JWGQ hwOWll..fWtnwutuwG hw4wllwpupGGbpp qnJwgmo : 

w4wt.lwpupGGbpp pwqowqwGmpJLUG tJ.bpwpbp.JWL qnJmrJmG mGbG 
bp~t' mbuw4bmGbp ' nuwGv qmGmo tG, np WJG mbrt/1 t mGbGmu 
hw !WUwptljJGCibpp ummwgpwJtJ hbtnltwGpntJ., nt.lwGu ' qb.Ghr/1 
tjb w~wnmguwG owGwll..fwphntJ., pull uJmuGhp[! Gznu1 bG, np P22nttl 
qnJlllp.JmG mG~ wubG mbuw4j1 hw4wuwpt.lj1GGb[1p ullG~bq/1 hwuwp 
wCii~Jwdbzm pwtttl'wqwG qbGtp: 

OPQ.U"Uf1f.l{}1l /JlmJ."U fl)USUUJuU"UC 

I 

O[lqwGpt[Ujl !nlmG L4LutnwutuwG[! jntpwhwmm4 nbwljgpw t omwp wq -
f1W4Il G4wll1tlwup: U.Jq nbwlwflwG 4w.ru•Gnu5 t Gbppwt_pwGgnq wqqw4fl t'iw­
Gtu ~ uw(i, upw tJ.wGLiwll L pWJVWJuwG ljwotj(twuwqbpMwG ut2: 

toumG L4WUlWUtuwGGbpG [!UUl J!pbGg UU1bYr1)tJ4ntJ')JWU wunu5 bG hnuln ­
JlWL' hw4wt1wpt5pGGbpp qnJwqmu L P92WJPG (T-lf1t.l.1m/1q, B - P2tJ2Gbpfl L 
UW4pn~>wqbpjl) t_pntuwqllbgmp.JWG hbm: 

PumG UjWtnwutuwGfl W.Jll bp4m tnbuwljGbp[! rrw4tuGwyGnul bG WJU 

4wu WJG nbwLJgpwubpnl{ 11w4waGp G4wmowup : Swppbpmo tG wnw2GWJpG 
L trljpnpllWJfiG pumG L4WtnwutuwGGtr : 

UnwpOwJflfi fnJiuu ufwwwufuwuu wnw2wumo t hwLJwaup L4UtJ1bGUJh­
PWL GbpumaowG dwuwGwlj , nppG orqwGpqu[! «1.4wmwutuwGmu t» hwljw­
owrupGGtp~ qn.Jwguwup : vpwGp p hw.Jtn bG qwt/1u op vwGp oppy hbtnn, w­
tJ.btJl mz GpwGy U!pUlp[! wt'imu t upG.>_L. uwvu[lt.lmt.lp L hbtnn tuutnpCiwGwpwp 
Gtj_LuqnnY t: 

Opnz flGL41JhJ1mu llJluLnpl{mu t P22WJpU nbwqgpw, 111111 ctwuwGw4 U1bfJ.p 
lmubumu ubliupppl/1qwypw ' pwror qqwJmGm!:'JntG Gtrumal{nfJ. hwljwoGp 
Gl.jwmuwup : 
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bf7LJJll7fliJW{fwfi jufntti uJwu,wufuwfiJ! 11ruLnpt.jmu t hnuntm~r4 (GnLJGw­
GuwG) hwljwapuu bpljpnp11 wGqwo Gtponu}ttm flbUJpmu : npnzw4!J ctwuw; 
Gwljp~J hbmn hwljwuwpuGI1 m[lmpu wtimu t wt.\bll1 wpwq, mdbfl, pwG h ·· 
ljwaGp wnw2J1G GbpumMwG ctwuwGwlj (hwmljwt4bu tmo~nll hw4wapGG •­
p[l oqmwqnpouwli flbll!f?ntU), mpmpu Ufwhurwut.jmu t bpljwp ctwuwGwlj,' 1r 
uGpwgpmu opqwGpquu qmGt.jmu t hwljwaG[l ljnTJU"r!J umj1limtuty4 a 
(tupwlitlwa) ubuurpflll1qwyt.jwa t.jfltiwljmu : '1-pw hbmLwGvnt.\ ljplJJ1li G p­
t~mot.jwo htuljwaflGl! wGt\fl2w4wGnpbli ljwUJtlwa ln]1GI1 flumGmtlnpnqjlGli •PP 
(Tg G) hbUl: 

.:.wljwoGwJ[lG qpqnuwGu opqwGpqu[l ljwpnq t UJwmwutuwlibL ''2 t1l~tqli 
hwljwuwpuGj1 qn_IW~iUlllUp, WJI. liwL wGhtUU[WTJ. tn!JU!\1 qbpqqW!lllUntpJ up . 
J1WU'1lllTJhUt.\WO" qbpqqwJmGntpjwUp, pumGntnqpwljwli hflznlllllflJWLlp, rhn­
GntnqpwljwG qptlWSJljmGmpjwup: 

~wljwuwpupGGbpp qnJW!JmU[l opqwGtKtumu qmGt!n'1 qb.Gbmpljwutb~ o­
mwp hwljwaj1GGbpp l4lllliiU JtutuGu t, npG p[lwqnpat!nttl" t un.L !111 
hwutultwpqp lJnllu!Jy , npu ljwu wpU1W'1flnltl t UUJbyf11ll14 t.lntb4mt.Gbp, un\ 
ljnunwljmu t utGuppJllllqwgtlwa t.ru:PnypmGbp: 

UGhwJU1 uwGptp ljwu uliGflp hwljwaGp wnljwjntpjwli liljWUlULUUp wrnu-
?Wqwo hwljwuwpu!1GGbpQ ljn~t\mu bG finpuwt qwu pfiwqwG: I 

~wJmG\1 hwljwaGflq wnw2wgtua hwljwuwpuf1GGbpl) ljn2t.lmt\ bG UUJ~g}l-
:ppq: ; 

.:.tuljtut~wpuflGGbpp 4tJuw4nr :pmGlt~JI1wG hwGqpuwGmu t hwljwaGJ1i tiw­
Gw~nuiL! L Jluntli ljnUUfLb\!UP qnJwqmt\u, WJ£) GnqG qpqnp~p hbmwqw j tqn­
j]W~Jmunt.j: 

JllfflFvflLflQ.l>UlJ:llu <l>CilW.HiJ·Bflru u-cf. 
IJ-flUUB lf!Jr uflr[iJ-Bflr u. 

. l""~tlmGntnqJlwljwG hl121ll11llPJWU oLwtlnpnttlQ ppw4wGwgt.lnn\ t )llllllG 
U[WUltuutuwGjl tqpngbunu) n~ upwjli ubGuppjli.Jlqwqttwo opqwGjll[lllllU 
hwLtwuwptYG\1 qn_1wyuwG, WJL GwL wnw2GwjpG flumG u1wtnwutuwGj1 
dwuwGw4 wnw2wgwo, bpljwp tqwhUfwlit.jnq T L B- tru:J:lngpmGbpnt.j, npnGp 
ubGullpj1l11ttW~Jt.\mu bG hwljwbGp hbtn t.jlntuwqqbgn•pJmGpy hbmn : UJq P2112-
Gb[l[! uui:J:lnll'1 hJillUtjwapmu UtWhll!wGtlmu b(i hp4wr ctwuwGwlj L wGgGmu 
bG IlWI}Wflil t.jptiw4p : vpwGJ2 oJUlttwo bG ppbGy hbm 4nGmw4mp ub2 umwa 
hwljwoGr UU!GYP1lP4nLflJWU uwupG ~t\mGntnqpw4wG h\121lfllllf}JWUP L 
wutwhn~mu bG btllHJnp£)WJpG pumG UJWmwutuwGu, npp £)bUJ!2mt1 
wpwqwlimu t hwljwuwrupGfib[lp qnJwymu[! L. 11f1WGnt.j pulj, pwpopwGmu 

opqw Gpqt1j1 flPUW£)£ln'1w4wGmfJ JmGu: 
([}wmtlwummt\Gbpp ntrw4ml14WJ11LU lWJGnpbG lJppwn4mt\ t 4p4Gw-
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U!WUlt.\WUUlntUff hw4wbpfiutrr 4rlJGwltr Gtrunu)muu, npu pwpopwgGmu t 

jlumGntnqpwljwG w4mtn.J.ntf)JmGu: 
l""~umGntnq!1wl{wG r)puwg4mGm~.tmGu opqwGpqup nhwl{m!lljntpJwG pw-

ytu4wJmpJnlliG t npnzw4~ hw4_woGfl GbpumouwG G4wmuwlip, np[! opqw­
fi!Jqt~[l lJnGmw4m\l wr•1JmG!JG t mt.\JWL htul{woG~ (£)bnwhwu 
lluntGn4nU"utbmbGm P2fl2Gbp~) hbm uw11uGwJ\lG 2112wGmu: '1-fluw!J4ntG 
opqwG~qu[! omwp Gjntfl[! {!U£)ntlimli t npll!bu «~p ubt.jlw4wG» L 111 

UfWmwutuwumu GpwG j1umG nbtul{yflwGbpmt: 
'1-]1UW~J4mGmpJm(iu pGnpnzt.jmu t mp!12 hw4_wa~GGb[lp G4_wU1t'iwup hw-

ljwuw[ltl~GGbp W[1U1Wf1(lbllll UU!bqp~l!l41llfljWL~p L t~GllmGw4ntpJWUp: 
'1-flt'iwg4ntGntpJWli WOW2lUqt'iwG[! uwuGwl{ymu bG T L B -1.11U~Jil~J!ltnlib­

[ll}: UmUfpbunpGbp~ wq£)bqmpjwG mw4 4wmwpt.lmt1 t B P21'2Gbpll ub.4_m­
uwumu u hw4wuwrupGGtpr upGj:lhq mh'1P ~P mGbGmu: '1-puw~J4mGmpJwG 
4J1l'iw4D opqwGpqumu ltWUft.\WO t U[llU ub2 hw4waGp (qpuwglJmGntj:)JWG) 
qtGp L4whutwGuwG hbm, n[lp wGhbmwguwG dwuwGw4 pumGntn4pw4wG 
1l\lllWSJ4mGmpJmfiu l.Jwtm'1 t 4nr~bt: UJG 4tupn'1 t wGhbmwGwt. bpp 
Gtpumat.jmu t hwuwutwmwutuwG pumG z!1l'im4, np!1 hw4_wuwpu~GGbpt~ 
11l'1TJtJ.LUa b(i WJ£) hw4w0"Gp £)btl: 

ULuPQ.JlU 

Uu-<UtTJULJ. ur.[ fJ.Uu'J.ULJ.fJBr.[U(J SfliTJll q.[Jflf}q.UBflf<ufJHiJ-Bflf<u 

u·w4pnopqwGpqup U!WmwutuwG flumG nbw4gpwGbpmj U!WJUwGwtJ.np­
Lj_mu t. omwp GJmfll' G4wmuwup pG~Ufbu wGuGlJwL, wJGutbu tL pwpop 
L[4WJmGmpJwG wtbpqj14 tlfl6w4u: Utbpq\14 nbw4q!JLUGbp[! pwctwGtjmu bG 
wGlllUUIW'l u1}1111~ l~bpqqwJmGmJ3JWG (USQ.) L £)WU'1tu'l.bgt\wb m!Jut\1 
qtpqqwJmGmpJwG ('I-SQ.) ntw4gflwGtrr: Umu2~G nbw4~JfltuJI' hjll\pmu 
uG4wa t hw4wa~G-hwljwuW}lt\flG nbw4gpwli, bp4flllfl'1ll, T-wu:lm!JptnGlip~ 
w4 ml•tllllf' jntG(! ubGutJp pi.Jlt[W9t.J.wo opqwG ~q umu: 

USQ.-j1G U!Wm4_wGmu bG wGw~1~LWJ:1UPWU (qbpqqwjntGntpJntG) , zptim-

ljWJ~G h~t\WUf111tf3JillUI} L. WJtG : 
UfihwUJWil mpuilt wGw:PilLWPUftwfi' opqwGpqup nhw4tnl1tl_ntpJWU t.jln-

tpntmlwb oLbppg ublJfi t (ana, l"}bU, filaxis- U!WZUlll!WGillfJJillli): UJG wnw-
2wGmu t omwp uUJ!lmwlJmyt, (Zl16m4Gbp, hw4wplmmf14Gbp) 4r4Gtu4r Gbp-

umauwG JwuwGw4 : 
OpqwGpqt.lp qqwJmGmpJmGQ pwpopwyGnq hwljwoG~ (otnwfl zp6m4) w-

nw2pu 11nqwG 4n~t1mu t ubfiupppLJlqwgfiJlll, pu4 wGw1>rLwpupwJp l[Wpqw­
gmu wnw2wgGn11 bJ14111lfl'1 11nqwG' pntJLWUlpht}1: tip4pnp£) £)nqwG UJbtn!l t 
qbpwqwGgfl wnw2flGpG I 0-100 wGqwu L Gbpwp4t.\P wut'itJ2WUJbU wpjwG 
ub2: UbGupppll1qwgpnG Lj_j1t'iw4[! ~ hwJU1 t_ qwi.Jlu 2-3 zwpwp!lq hbmn L 
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mlilltl.l t bpl.jwp dwl.lwGwl.j: UJ!]tjJu5wl.j)} l.Jwl.44_wa t opqwGjlql.lml.l TgE hw­
l.jwl.lwpl.ljluubpjl l.jntmwl.jl.lwG hbm, mumjl zj16ml.jjl (hwl.jwaGjl) l.jpl.juwl.jjl Gb­
pwpl.jml.l)} wGI.ljl2WUjbu (5-JO rnl4b hbmn) WI1Ul2Wguml.l t WUW~>PLWJ)tnjll.j 
znl.j L l.jbG!]wujlG uwml.jml.l t: UJ'l tJ.j16wl.j)} l.jwpnfl t tJlnJuwugtJ.bt tYbl.j 
l.jbG!]wumg tlJmujlG ' l4WujltJ. 6wuw1.4wphntJ., WJuJluvu ubuujlpjltJlqwgtJ.wa 
l.jbG!]wujlubpjl jll.lmG zj16ml.jjl ubpwpl.jl.lwG l.ljl2ngn4_: 

UGhwl4Wf1 mjlu.jjl qbpqqw.Jmuwgl.lw(i lJ.jl6wl.j)} l.jwpbtJl t hwGbt !]bubGujl­
pjltJlqwgpwJp 6wGw1.4wphn4_, WJupGpG tJ.bpwgGbt opqwGjlql.ljl pwpop qqw­
JllLGillfl.JntG)}: '1-pwG l.jwpbtJl t hwuGbt hwl.jwaup (zp6ml.jp) l.lwu-t.lwu Gb­
pwpl.jl.lwu tlp2ngntJ. ' )}Utn U.lJ.Pbqpb!]l.jWjjl (ul.jqpjlg ubpwpl.jm(i bG 0.5-1.0 LlL, 

w1.4w 2 dwl.l hbmn ' tYGwgwa l]nqwG): UGw~rtwpuptu.Jp l.jtJ1Gjll.jwl.jutG l4Wtn-
4bfl)} mwppbp mbuwl.jjll.jbG!]wGjlubpjl l.lnm mwppbp t : Uuw~>PLWJ!upw.Jil t.lb ­
Juwutnrt.lml.l qLJuwtJ.np !]bp t Juw!]ml.l hwl.jwauj1 nbwl.jgpwu TgE hbm: .:.w­
l.jwapG-hwl.jwl.lwptYpu l.jnl.ll4tbJ2U)} pbpml.l t l.jbuuwpwunpbu wl.jmptJ. U.pupb­
pp ' htwmwl.ljlujl, wgbmjlLJuntJlup L WJL G.Jntflbpp qn_rwyl.lwG)}, npnup wnw-
2Wyuml.l bu UJWJ31ltnqjlwl.jwu l4Pngbu L tJ.bP2ntt.l ' l.lwh : 

'1-wuqwqbglJ.wo mfiUJP qbpqqwJmuwgnur~ · opqwGjlql.ltJ ul4byjl.'j>j1l.j 
nbwl.jgpwu t WLbpqbGjl Gl.jwml.lwl.lp (l.lwGptwl.jwG Ul4jlmwl.jmg, mnpupliubp, 
tJbf1wtljl2n9Gbp L WJLu), npjl dwl.lwuwl.j wnw2wGml.l t opqwGjlql.ljl ubGutJpjl­
tJlq.wgpw, l.Jwl4tJ.wa T -t.PI.l~ngjlmGbpjl wl.jmjltJ.wyl.lwu L l.jmmwl.jl.lwG hbm: 

rl-WUI]WflbgtJ.wa tnJll4Jl WLbpqjll.j nbwl.jyjlwubp[! tJluml.l bG ' 

l) tmo!J.nll Ul4Jltnwl.jmgGbpjl Ol.jwml.lwl.lp Wtbpqjll.j nbwl.jgpwGbp, 
2) tjwpwl.jjl~ Wtbpqjlw, 

3) l.jnumwl.jmwJtJO wtbpqjlw, 

4) pupuwwtbpqjll.j (wmmnwtbpqjll.j), 

5) wtbpqpl.j nbwl.jgj1wubp Ltlll/1ll4wtmjwuml.lwu hbmLwGvntJ.: 

OpqwGtJql.lp pwpap qqwJmumpJmGJ.! l.lwptjl L mnvujlujl Gl.jwml.lwup wG­
tjwlimu bu tJ.wpwl.jjl~ wtbpqjlw, opjluwl.j, WJU wnw2wGnui t mmpbpl.jnqnqjl, 
ppmgbtfl(t_l1, fl.ItwJump, mnqwpbtljlWJjl dwl.lwuwl.j : l.,Ljwmjl mObGwtntJ. Gpw 

uuJbgp-'f>jll.jmp.JmG)}, WJO LWJunpbG l.jjlpwntJ.ml.l t hptJ.wG'lntf!JntGObpjl 
wJumnpnzuwQ hwl.lwp : UtbpqbGjl Obpwpl.jml.ljlg 24-72 dwl.l hbu111 
tJ.wpwl.jtJ.ura l.jbG!]wujlubpjl tlntn ubpwpl.jl.lw(i tnbl]ntO wnw2wuml.l b(i 

l.jwpl.lpntJ)JmG, WJmmgmo L gw4_ntn!lLJ3JtHG: UJ'l bpLnLJpGbp)} wnw2wlinui bG 
ubOujlpjlrJlqwgtJ.wa opqwGjlql.lml.l WLb(lqbup L T -[j1t.ltJ.1mgjlmGbptJ l.jpl.jGwl.jjl 
l.jnGmwl.jjlg hbmn : 

rl-wGI]wflbytJ.wa mJll4Jl qbpqqwjmOwgtJ.wo nbw49PWJnnY qlJuwtJ.np !]bp 
bu Juwl]mtl T -t.PI.l:PngjlmGbp[!, npnGp jlpbGg l.lwl.jbpbujl tJ.pw l.jpmu bG mtJ.twl 
hwl.jwaup Gl.jwml.lwl.lp ul4bgjl:pJ14 hwl.jw!]bmbpl.ljlGwGmp nbgb1.4mnpubp: ~w 
qbpqqWJilLUillflJWu P22WJjlG oL(i t, np)} l.Jwl4tJ.Wo 2t hwl.jwl.lwpl.ljlGGbjljl hbm : 
UJ'l nbwl.jgJlwJjl ul4bgp.'j>jll.jmJ3JntG[! l.jjlpumml.l bG pwqowqwO hjltJ.wG!]mpJmu­
ubp!l ' tnmpbpl.jllllllqjl, ppmgbtnqjl, UlntLWPbtljlWjjl wJumnpnzl.lw(i hwu·wp: 
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<P/1/ufTJUSt/.UUSlfri& fllfflr'VflSIJS 

Uurwgmgt.j.wo t, np mwppbp opqwGGbpfl tJlnjl.tt4WllltJ.wumowG dwl.lwGwl.j 
wnw2wumo t hJmutJ.wapwJpu wGhwl.lwtnbf1ntp.JmG, npj1 hbmLwGpm[ opqw­
Gjlql.ljl pomGntnqjlwl.jwG nburl.jgpwJjl wq!]bgmJ)JtuG mwl.j tnbf1Jl t mGbGnu.1 o­
mwp h_puutJ.wavr tJ.wunu.\ L ul4bgp~>pl.j T - 4bllbJ1Gbpjl ' ul4wOnr1ubpjl qnJw­
gmu : 

OpqwGGbpj1 L h.JmutJ.wapubpp ubpmur6ntl.l)} huwpwtJ.np t tljlwJO jlupuw­
tJlnfl.rurwmtJ.wuml.lwu ujl2ngntJ., WJujllipG tJlnjl.rurwmtJ.wummtl)} ubtJlwl.jwG 
opqwGpql.lj1 uwhl.lwuubpml.l l.jwl.l, WJG dwl.lwGwl.j, bpp !]llunp[! L tlbgJll4llb0-
tn[! mGbOnu\ bG l.lflLGnLJu qblibmjll.jwlrwO l.jwnmgtJ.wov!:! L l.lflwmbuwl.j l4Wtn­
tJ.wutnnf1 hwl.jwopGGbp, W.Jupupu GntjGwmput bG )}Ulll hwl.jwoGj1 pwf1W'1PilLJ3-
JWU : bpb WJ'1l4Jlujl )}Utn(llllflJillU[! hGwpwtJ.np i t , Wl4W wGhpwdbzm t opqw­
Gpttl.lr pumG hwl.lwl.jwpql} 6Gzbt pl.lmGn!]bl4pbuwumubpntJ.: 

l[fl L/1 USPUL fllfflr 'VflS IJS 

Uw hwl.lwptJ.ml.l t WJU tJ.jl6wl.jQ, bpp LjbG!]wGpGbpG ppbug l.jjwGpjl wnw-

2JlG opbppG t_l11.l~>nr'1 h.Jmm[wapjl J3nLJL qwpqwgl.lwG L fll.lmunl.jmll4btnbGm 
P2lls>libpjl pwgwl.jW.JillflJWG l4Wtn6wnntJ. jll.lmGntnqpwutbu hwumliw~JWO >bli: 
U.JIJ bpLnt]fl)} l.jmll4bGuwgtJ.mo t GnpwopGGbppu l.jwp6 dwl.lwGwl.jntJ. l4Wlll­
pwump hwl.jwl.lwptij1ulibp Gbpl.lmabtntJ., mwtntl. WJG t.ljlwdwowOwl.j flW 

[!G!]mubtJlu L. hf1pllLJ3JWG dwowGwl.jurl.lfls>ngml.l ' [!Gl.jbppntJ. : bpl.jm r1bt4J2nLO tt 
qnJwOml.l t L4wuj1tJ. jll.lmlijlmbu1 : t>l.lmujlmbmfl tJlnJuwuyl.lutG wnw2!1G 
br1wGwl.j[! l.Jnitl.ml.l t l.JntnumpwjjlG , j1ul.j bpl.jpnp!])} ' )}Gl.jbppwjjlG : ~ww 
l4ll1Pillliwl.jmt.l t TgG, TgM L TgA ptlmunqtnpmtJluubp: .;,nppp WJlJWU 
zj16ml.jml.l, t.ljlG ~L !]WrJl [!Uf}ntGmO[!, jll.lmu nqtnpmt_11GG bp[! pwgw l.jw.Jnlll bG 
ltwl.l qmGtJ.ml.l bG wGGzwG pwGwl.jmJ3JWtlp : 4bG!]wGjlubpfl l.lbo l.lwujl l.lnm (n­
pn6wgmlGbp , Junqbp, ojlbp) jl mwppbpmpjntG l.lwp!]l.jwGg, l.Jwl4Jl4Gbpjl L 
6wqwpGbpj1, tlw.J(lwl.jwu pl.lmumnnpmtJ1GGbp (hwl.jwl.lwpl.lj1GGbp) ibu 

hwrtnJl'ltJ.ml.l l4lllll!lli l4lWYbGmwJJl tlj12ngntJ.: L,pwGp hwl.jwOWJltljlGGbp 
umwGml.l bG wnws>JlG l.jwflp hbm: L,owu pomupmbm)} 4n2tJ.ml.l t l.Jntnumrwl 

l.jwl.l wnws>pG 4wJ3jl (twmjlubpbG - colostrum) toppjlnGwt zr2wumo uttnlllll)} 
l4WpmGwl.jmt.l t L. T- tJll.l:PngpmGbp, npnGp flpbug Owl.jbpbuj1G mubu 

jltllllUillHilPilllWJPU nbgbl4tnnpubp , tJ.br2ruubpu ib(i Wql]lllll toppjmGubpjl 
l.JnrttiJlg jltimGmnnpmtJluubpp wmmnufl(ipbqjl tJ.pw: 

tl>npoGwl.jwunpbu hwuwmwmtJ.wa t, np ubpomabtntJ. jl.rnznp L l.lwlip 

bf1s>bpwtJ.np wGwumGGbpfl, Junqbpjl, oflbpfl topppnGwt h.JmutJ.wopjl Obs> 
pwl.jmbppwubp, tJ.ppmuubp, mnpupubp L WJl wumpqbGubp ' l.jwpbtJ1 t 

wnws>wyGbt jll.lmGjlmbm tl.lppflnGwt zrs>wuml.l qmGtJ.nrt l.jbG!]wGjlubpp l.lnm 
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qpwGg hwGqbuj: Uw4wJG, wG4wtu 4bGqwGf1Gbpf1 mf1UJWJJ1G l.llW1114w­
GbtlmtpJwG, oGmoqbGbqfl !J.wq 2f12wGou1 l.llWJmqbG uf14popGbp[! 
hbzulmp.Jwup wnw9.wgGmu bG mwppbp tuppflo- L :pomolllwppwGbp: 

Pun.r un Uius UPmnNuBn.r u 
Ufli'SD~UlrUUP."U "UbP bl..f. UDI'SD~UlrUUUPUP."U "UbP 

P.umGw]umwpwGmpJDLfiJ!' pumGw4nlil.llbmbGm P2/12Gbpp «pp» L. 
«omwptub]lG» WJupGpG ubtJ1w4wG L omwp hw4waj1GGbpQ mwppbpbtm 
[!GqmGw4mpJtuG tuwtummuG t: PumGnlJOUl.llbmbGm P2P2Gbpp 
nbw4mpLjmpJwG LjlotjlnfumpJwG hbm 4wl.ll!J.wa wnw9.wGmt\ bQ pumG 
hwuw4wpqp hptlwGqmpJmGGbp (pumGnwtumwpwGmpJmG), opnGg dwt\w­
Gw4 opqwGpqumu wnw9.wGmu t nbtu4gpw pp pu4 ubtJ1w4wG hw4wopGGb­
PP G4wmuwup, opl.llbu omwpwapGGbpp, wmu9.wGmu t wtumwpwGw4wG m­
dbq nbtu4gpw wtbpqbGp G4wmuwup, opp qblllpmu Gtlwqmu t opqwGpqup p­
umGn4ni5LlJbmbGm P2!19.Gbpp omwpwap(i GJmpbpp G4wll1uwup pumG 
lliWUlwutuwG uzw4htm [!Gt}ntGtu4ntpjlllG[!: Unw9.wGonY b(i ]1umGn'1b~pgpm 
hp!J.wGqmJ3JntGG bp: 

Ummnhw4w~f1GGhp 4o~lj_mu bG pw4mbppwGbpp, qj1pmuGbpj1 , flbqw­
GJmpbpp , 12]1upw4wG LUtbpqbGGbpp, ~pqp4w4wG qnpanGGbpll , tlw4gJ1Gw­
Gbpp, zj1611l4Gbpp W!.J.I'jb\)ntf}jWG 111W4 QOJWYntl ubtJ1w4wG h.JntUL]wapp 
pwqwqpp~GbpQ (zwpwpwtump, tupbpou4tbpoqp qhlllpmu): 

P.GpGwf1umGf1mhmJ!' pumGpqwgpwJp lllflogbuG t, opG wnw9.tuGmu t wm­
umhw4wapGGbpp 4nqupg: UmmopumG lllrngbuGbpp dwuwGw4 wnw9.wGmu 
tG hwL1wuwpupGGbp (wmmnhw4wuwpupGGbp). npoGp hw.JmGwpbpqmu bG 
4mYl.lltbubGmp 4wl.lluwG, hbuwqummpGwypwJp L. pumGo:PtmnpbugbGtnt\wQ 
nbw4gpwGbpp oqGmpj wup: 

liLLJLU~Jlllgtjtua t , op wmmnpumG wfumwhwGuwG UJpogbuGbpp qwpqwy­
uwG[! uwuGw4gmu bG flG~l.llbu wmmnhw4wuwpupGGbp(l, WJGUlbu tt P22tu­
.JpG flumGpmbmp ubfuwGpquGl:ip[! (tuJ3wG!J.mu t B P2P2Gbpp pwquwgmliQ): 
li.Jll u1pngbu[l wnw9.tuGmu t tummnhw4wapGGbpp G4wmuwup pGw4wG p­
umG qpuwg4mGnt(:ljWG pwgw4tUJl1ljo)JwG 4wu 4opump hbmL.wGpmt: P-Gw-
4wG pumG qpuwg4mGmpJntG[} oL.w!J.np!J.mu t mwppbp t4qnql:i(i L tGfloqbG 
qnpanGGbppwqflbgmpJwG mw4 ' UWflUGwJpG qwpqwguwG 2f12WGmu: 
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13. P.lJO~"UP.SbSP. fl.bU48P.U"UbPC 

f"lumGpmbmj1 nbw4gf1wGbp[( hw4woGf1 L hw4wliwpuGf1, pG~lllbu GwL 
hw4woGf1 L ubGujlppLJlqwglj_wa LJlu:pogpmGbpQ Ljlofuwqflbymp.JmGG t , opQ 
mbq/1 t mGbGoul opqwGpqumu L hGwpw!J.op t !J.bpwpmWflflbl twpnpwmop 
UlillJUwGGbpmu: 

<wljwc7ujJ u hwljwtfwptfujJ tfjJpu nbwljgjJwubpf! 4o~!J.mu bG z6wpwGw-
4wG ( serum- zf16m4) 4wu hmuopwl (humor- hbqm4), owGp 011 hw4wuwp­
uf1GGbpQ · jJumGOl)l'lpmLJlGGbp[! qmG!J.mu bG W[ljWG zf16m4ou\: 

<wljwoujJ rzbwljgjJwfibpf! ubfiujJpjJ{]lqwgljwo t]nJ.'jmgjJwubpjJ hbw 4n ~!J.mu 

bli P22LUJf1G: PumGj1mbmf1 nbw4gflwGbp[! oqmwqopomu bG wfumopozuwG 
hwuwp, hw4woGp mbuw4f1 4wu mfllll/1 opozuwG, hwpmyfl~/1 

JltlbGtop~>f14wgf1wJf1 hwuwp: C6wpwGtu4wG nbw4yf1wGbpu QGpwGmu bG 
bp4m tJ1mto!J. ' ul.llb9fl:Pl14, OJl[! hw4waGp 4olillltbl2uf1 L. Gpw hwuw­
tqwmwutuwG hw4wuwpuGj1 qoJwgmt\G t : li.Ju Ljlmw [!GpwGmu t 
wGmbuwGbLJl oL.n!J., pWJY wnw2wgoq lfOUl.lllbpu[! J1WI1Gmu t qqtujntG 
ttb4mpnLJ1mGbp, 4nLll.lllbL\bGm 4wu ~>wqngpm UlW[lmGw4nq lif12wtlw.Jpmu 
(n ~ ul.llbgfl:P/14 Ljlml): liJ'l Ljlmtmli hw4waf1G-hw4wliwpuf1G ul.llbyfl~>/14 
4nliu!lbj2U[! LjlnfuWLJ.flbgmpjwG Ub2 t umGmu uf12W!J.WJ[l/111~ Ul.llbgfl~/14 qnp­
anGfl hbm L qwnGmu t mbuwGbLJlwGqbG wwo!J. (4l.ll~l1llJ , ll1l0l1lU L WJtG): 
Swppbpmu bQ hbmL.JWl pumGntoqf1w4wG nbw4ypwGbp[) ' wqummpGwgpw­
.J/1 , lllrtgrlllrmwypwJp , pumG LJ14fluf1, 4nlil.lltblibGmp 4wllluwG , hbuwqum­
mpGwgpwJJl wpqbtw4liwG L. WJtG: 

Uq.LBflrSfluU!3flUBfl fl.f:7Ul[!3flU 

Uqummf1Gwgf1wJf1 nhw4gf1~G' un. uwGptGbpp 4wU LU.Jl P2P2Gbpp 
4lll~muG t L. Gum!J.wapp wmu9.wgmu[l hw4wuwpuf1GGbpp wqqbgmfJWG 
mw4: tth4mpnlJ1111p (NaCI- :Pr!.J.lmtoqf1w4wGG tmamJpp) wn4wJmpJLUUp : U­
nw9.wywo GuUl!J.wop(l 4o~!J.mu t wqum111pGwU1, W[lJWG zp6m4f1 Ub9. bqwo 
hw4wuwpupGGbp(l' wqum111pGGbp, pu4 hw4wapGQ (uwGptGhpp 4wtumJP[l) 
wqummj1GnqbG: 

UII--Q 4wU1wp!J.nuS t Wlllw4m qpw L LjlnpowGnpwJflG bqwGw4ntl hw2nr­
qw4wG , hw6wtu 4r4Gw4J1 ~wtjlotlzf16m4f1 Gnupwguwup: 
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fl}floB/lfTJflSUB/lUB/1 l7£/. iLflfP11Ll7UO"&S/l 
lLUfTJUliU fl.l7UlL8/lli&l7fl 

lTlphgjnq}lmwg}lwJ}l nhwlwJtwJp [!Gpwypmt.l qnJwgn'l. hwljwo]lG-hwljw­
tlwf1t.l]lG ljnUUJLhJ2U[I, tth!JtnpnlflmGbp]l wnljWJnLf)Jwtlp, wnw)JwgGmu t 
Gumt[war , npo ljnz4mt5 t UJpbg)lUJptnwm, hwljwt.lwpt.lpGCihpo· umhg]lur!JmjJG­
Gbp, hwljtuapG[!' tl[phg)ltq)ltnpCinqbG: fl..bwljg]lwG ljwmwpLjmt.l t O'l.WIJW.J)lG 
U/Pbg]lurpmwg)lwJ]l tlhflnquLj L UJ[lbgjlUJpmwgpwJr nbudmpwli wqwpwJpG 
llfiUI}II'lnttl: 

Y:miUithllhGmp qwll{tiwG nhwqgpwG (4LJn.) hj1t.lGl{wa t w11unppgj1WJI1 
(ljtull[wljgt.lwG) tJ.pw' ljm1UJtbubG m )1 hwljwa]lG-hwljwt.lwrupG utqbq)l:J>)14 
ljmlurtbpuml: fl.bw!Jg!JwG PWPil t, uwuGwljgnu) bG ljntlUJtl:iUhGtn[! (antJ.wtun­
qmlj)1 wpJwG 2f16mlj) L bpljm hwuw!JwrJq· pwljmbrJlntnq)lwljwG (hfnHiwljwG 
hwt.lwljwpq), nptnhTJ. wnws_>wgwa ljnt.lll.JtbpuQ wGmbuwGbi]J t L hbUI!lfltnl14 
ljwu )lfit1)14wtnnpwJJ1G hwt.lw4wrq: UJ11 hwt.lwljwpqp t.lb)J t.ltnGmu bG ttm.Jp t­
ppppng)lmGbp[! (hwljwapu) L GpwGg hwuwurwmwutuwG hbt.lnwm)14 zpl'itllljp 
(hwljwt.lwru)lG): C)16mljmll" mbrtJl t mGbGmt.l tppflpng)lmGbpp LJlq)lu Llj1W.JG 
ljnt.lurtbt.lbGtn)l wnljwjmp.rwup: bpb ljntlufLhtlbGm(l trwuft.jwa t wnw2)1£i hw­
uwljwpq]l (hwljwll"wpll")lG-hwljwapG) hbtn, WUJW bpljpnp!] ()lG!])lljwmnrw­
JJlG) hwtlwljwpqmtl tppppngptnGb[1J1 hbt.lnLJlq tnh'l.!J iP mGbGtu, pwG]l nr pw­
gwljWJnttl t wqwtn ljntlUJthll"bGtn(l, hbtnLwpwr nl:iwljgpwG 11J1WljwG t' tpllfl­
rngpmGbro Gummll" bG hwmwljpG, wnw)JwgGbtnLj Gumt.jwap: tppfJ[lfi\JlltnGb­
[1]1 Lf!LlflullllbUJpmt.l' 4'-!n.-u pwgwuwljwG t : 

flUllf' "&fl:blflrflfll7U8l7"&SUB/l ?, fl.l7UlL8/l£I& {P:bfl.) 

t>.'bn·-11 hwt.lwr oqwwqnpal{mu t umu)lGbugbGwwj)lG t.lwGpwqpmtulj: 
f1.bwljgj1wG h)luGtJwa t umt.l)lGbugbGtnwJpG zptimljnl{ pum!jp uzwljt\wG L{rw: 
<:.wljwt.lwrt5Gjl t. hwt.lwu,wmwu!uwG hw4woGp Ljlnt"ttwql}bqmpJwG 
dwuwGwlj wnw)!wGmu t tmuwpowljl{n'l. ljnuunbpu, npo uJbuwGbijJ t umll"fl­
GbuybGmw.J)lG t.lwGpwllJltnwljnl{: 

bpb UjWUl[lWUtnntljmt.l wnljw bG umu)lGbugbGtnwjjlli zjltimljp 
hwljnJtlW[ltl)lGGbppG hwtlWUJWtnwutuwG owGrtubp, llll4UI G4wml{mu t 
UJW.JO"um tmuwrawljmt.l' fiLTJ.'lWIJ)l t.lbpn!]: UGmf1TJ.Wlj]l tlbflnrlll plUqljwgwo t 
Ll[WLnpwuUJmljjl t.lzwljt.lwG br4m Ljlnqbpjly: Unw?)lG Ljlmtmt.l UJWtnpwutnm-
40 Ll2Uiljtjmt5 t hWUWUJWU1WutuwG hwljwaGjl n~ umt.lpGbugblimw.J]lG flum(i 
z)ltintljnLj: bflb UJWU1[1WUtnlllljmu wnljw bG hwtltUU[UIUlWUI"tlWU t.lwGptCib[l, 
WUJw wmu2w(lmu t wGmbuwGblfl hwljwll"wruJlG-hwljwafJG ljntiuttbpu(l : 
Gpljpnp!] L~flllnttl U[Wtn[lWUtnntlj[l uzwljmt.l b(i LJnttlpGbugbGmwJpu zJltimljntJ, 
nrD llJWplllGwljmt.l t hwljwll"wrt.ljlGGbr fli pb hw4woGtJ, WJl W.JU zjl6mljll 
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hwljwt\wpt.l!JGGbp]l (<.JLnpmlflGGhp]l) Gljwmt.lwll"p, npmt t.lzwljLjhL t pum!JD 
UtnUis_>p(i Ljlnttnttl: li.fll hWljWtlWf1tlpfifih[1[! upwfinul bfi UU{bgp.'j>plj zp6mljp 
qtupnqjlGGbp]l hbm, npnur wqunpp4ht t]lG hwtlwUJwmwutuwG hwljwaG)l 
Ljpw L ljntlUftbj2U[l LnLJU t UI[10Wljmt5 umll"]1Gl:iughGtnW.J]1G uwGpwqtnnwljjJ 
mwlj: 

::)l7.Qfl./2UBUliU fl.l7UlLBflll 

QnqnpwguwG nhwqgpwG h]luGl{wa t orqwG]lqt.lmt.l qtnGl{n'l. ljbfiqwGp 
hwrm~JPiP (pwljmbpjlwGhr , tjj1pmuGb[1[1 L. WJLG), mnrupGbpp LjGwutu­
qhpauwG Ljpw: fl..bwljg)1wu TJ.f1Ljmu t br!Jm mwrptrwljnLj' 

I) Gw!"ttWUfGU hlUJUlGp UUj!:ig)l:p]ly !Jt.lmG z)ltimljnLj, tnnpupG]l ljwt.l 
tl]lrmup mhuw!JD npnzbtm hwtlwf1, 

2) hwljwuwru]lGGbp]l utq!:ig)l:p)lljmflJntG(l L. t.lw!Jwr'1w4D npn2mt.l bG 
hw.Jmfi]l 4rrmu)l ljwtl mnpu)lG]l oqGmflJWtlp: 

OfTJUflbfl.J>UCJ.flB/lSUfl fl.l7UlL8flll (O:bfl.) 

OUjunG}l.GGhp{!' Gnpt.lwt L ]lll"mG z]l6mljGb[1]1 hwljwt.lwrt.l)lGGbrG bG: 
01.4unG]lGGbp]1 wqqhgntJ3JWG mwlj ubGu]lp]ll]lqwgl{mt.l bG L. hbzmmp.Jwt.lp 
bUflW[lljl{mtl ~>wqng)lmnq)l: 

OUJunGn~>wqGng]lmwp nbwljg)lwG ljjlpwnmt.l hu )lt.lmG :pwqngpmnqjl wlj ­
mjll{mpJWG qGwhwmt.lwG hwt.lwr : nrpwG pwpop t nbwljg]lwG, WJGpwG 
pW[10fl t orqwG~qt.ljlljwjntGmpJmG(l l{wpwljjl Gljwmt.lwtlp: 

U1.4wgmgl{wo t, np jldmG opqwGjlqt.lmt.l hwljwt.lwpujlGGbrjl wqTJ.bymfJ­
JWG mw4 ~wqngjlmnqo DUflwOmd t wl{hLJl w4tn~L{, WJu)lGpG, 4wr6 dwuw­
Gwljwlljl)Jngmt.l wl{hl]l zwm t.lwGptGhp bG !JtwGl{mu: U.Pl nbw4ypwG mG~ 
wfutnnrnzjl( GzwGwljlllfl.JmG L hGwrwl{nrmpJmG t ouohnGmt.l )1G:pb!J9lmG 
UJpnybup twp ljwGtuwqntzwljt.lwG hwtlwp: QGllm(itltuo t Ol4unGjlGGb[1)1 
wljUJjl4fllJ}jWG WUtn~OWU[) W[1tnWhWJU1bL Ol4unGpGwj)lG )1G'1bpum[, fl[l[l 
)lumG z)16mljp ~>wqny]luiW(I gmgwGJlzjl hwpwpb[1tllJ3JfllGG t GnpUwi_ 2P6ntlfJ1 
·1>wqngjlmwr gmgwGJlzflG: <bmwqnml{m1 zp6m4mt5 OUJUnfijlGGbr)l wnljw­
JnLj3JUIU !]bUjj2nttl Ol4unG)1GwjpG pGq!:ipuo Ll"ba t t.lbljpg: nppwG pwp6p t gm­
gwGjl}p, W.JGpwG wl{bLJl t W[lUIWhWJUll{wa Ol4unGfJGGb[1jltuqllhyntpjntG(l: 
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q_U£lu4P::> ~pq_u-uEJ.nr#Bflr -u uaP/1 
fJUJll' uflfTJPf1.1JJ1L U4SJ14UU l;-q_ J1Ulll' ufl#uPUfTJJ1Uu 

Opnz ttwpwi.Jpz hptlwGl)ntfiJillGGhpp ljwGtuuwG hwuwp wphbumwljtuGn­
pbG umbrJ.bmu bG pumGjlmhm' tlwlJgpGwGbp, hwljwpwljmhppwjpG L hwljw­
mnJ2uplJ 2!16mljGbp Gbpwpi.Jbtm[: Y.wljgpGwGbp[! ljppwnmu bG wljmptl pum­
Gpmbmp Utnbll.bUwG hwuwp : L.pwGp wGmu bG ' I) ljnpUJillUI.JmtWJpG' uwG­
ptwljwG uwpupGGbppg {lJhGqwGp ljwu ULywGL{lua): 2) ppupwljwG (hwljw­
bjlGGbp ljwu hw4waGp 1>pwljgpwGbp), 3) wGwmnput1GGbp : 

lfbliqwlift tfwljgftliwlilipf! UJWmpwumml.l hG wtumwbpG hwmljlllfi.JillGGb­
flD pnt[tugpwa UJlljpnopqwGpquGbppg, nrmGg t[pflllltbGmmpJillU[! pm[lU9tlwo 
t, pulj pumG hwtnljlllflJnLGGbp[! UJWhuJwG4_w<) bG : 

UUJwfiqw(} tfwljgftliwfilipf! umwGmu bG uwGptGwjpG LJnqmmpwGbp[l~J , n­
pnGJ2 wtywwljmp4_wgGmu bG 2hpuwump6wGp wqqbynt[)JWG mw4, pjlujlw­
ljwG Gjntpbpm[ (:j:lbGnt, :pnruwwG , UUjppm, wgbmnG), nf'lJ-6wnwquqpmu: 

.J!ftuftwljwli tfwljgftliwlilipf! umwGmu bG uwGptwlfwG P22P (htuljwaGp) 
wnwGopG pw'lwqpp~Gbppg , GpwGg hwmml{ u2w1.JuwG 6wGwttfwphn~: 

Ufiwwnpufttitibpf! JlpbGgjly Ghp4wJwgGmu bG tljqnmnpupGGbp , npnG12 
4Gwuwqbpotlbt bG (0.3-0.4 mnljnuwGny) :pnpuwt11Gn4. L UJWht[bL bG 3i' C­
nur 3-4 2 WPUI~: lijf)UJPUP U2W4mupg tljqnmn~JUPG[! ljnpyGnuY t Pfl fllliGwtjnp 
hwmljmpJmGGbpQ, UJWhuJwGhtntl pp JluntGnqbG hwmljmpJmGGbpQ 
(ljwpljwtYwtump WUWlilllJ]UJlG) : 

!lmqnpqqw(} tfwljgftliwlilipf! UJWlilpwummu bG mwppbp pwlJU!bppwGbpp 
h wGwumJ2upGGbpp hwljwapGGbpp tuwnGntpflll!J: Y.wljgpGwGbp[! Gbptl'miJmtY 
bG UP2ULJWUWJpG , bGpwuw24WJ!lG, 4_bpLlw2lJWJpG, tlp2tYtu2lJWjpG oLn4_, pb­
pwGJlg : ll)wmpwumtlmu t.G ubi{, bpljm ljwu bph12 wGqwu, 1-2 2wpwp [!GI'}up-
2ntuGbpn4_, I.Jwtutlwb 4_wljgpGwJp mhuwljpy : Y.wljgpGw~Jml.lpy hbmn ljwpm1 
t wnw2wGwt hbtnutwmttwummuwjpG nbwljgpw ' [!Gl)hwGmp L mb'lWJpG 
pGnLJpp : 

CjJlfmljwjftli UJWmpwuwmljlilip ljppwnmu bG wphbumwljwG UJWUptl 
pumGpmbmp wnw2wguwG, pGlufbu GwL 4_wpwlJpL hp4_wGI'}IllflJlltGGbpp 
pmctuwG hwuwp: lf.pwGp UUjbgp~>P4 pumG zp6ntlJGbp L. pumGmnnpmllluGhp 
bG , npnGp UJwpmGwljmu hG UJwmpwump hwlJwuwpupGlibp : UmwGmu bG 
hwmmlj GuJWIJI.w4Gbpntl, ljbGl)wGpGbpp qbpptYmGpqwguwG 6wGumfwphm[: 
P.uryp tuJrl. 04mwqnpamu tG hptlwGqm[)JntGG wGqljwgpwb ljbGl)wGtlGbpp 
(wutwppGt[waGbpp) 2PtintlJGbp[! : 

fJUlll'ufJSuSfl fll'UUlll'u./!/1 Q.fJPlJ?.JU4Uu lLJ1PU/J.fJNJl! 

t"G:Pb4gpnG hptlwGI'}nt[)JntGGt.pp l)bu UJWJJ2WP ljwquwljbpufhtm ctwuw­
Gwlj ppwqnpbtlmu t UUjbgp:j>plJ wtumnpn2mu, wtumwljwGtumu L phpwUJjlw : 

Utumnpn2uwG GuJwmwlJntl oqmwqnpbmu bG hwljwbpGGbp, wtbpqbGGbp. 
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hwlJw2p6mlJGbp h ljmhtftbubGm: 
~wljw(}ftlililipf! UJWmpwuumtu bG UUJwG4_wa pwljmbppwGt.pp (wqum­

mpGGbpp) I.Jwtungpy , hwljwaGwjpG UJWtnpwummljGbppy ' ul[lbgpuJpmp­
GnqbGGbpp ljwu hwljwuwpupGGbpntl ubGuppp[pqwg4_wo tppppngpmGbpl,~r 
Oqmwqnpamu bG GwL qmGw4_npwa pwljmbppwGbp, oppGwlj, UO--p 
hwuwp' I.Jwflp hbm, p[lmybtnqp qbUJpmu: '1-pwqGnumpi.JmuGbpmu UJbm(1 t 
JJlGp pwljmbppWJpG P2P2Uh[1p, UUJpmwljmgGbpp L watuW2[1WtnGbpp 11f1112W-
4ll pwGwljmpJmG : 

U[lipqlilililipf! ljppwnmu bG pwljmbrpwJpG qwGq4_wap hpqrntllqwmp 
mbupntl mmpbpljnqnqp, UJwpwmmpbrlJmtnqp, tutwtump , ppmgbtntLil h WJL 
hp4_wGl)lllflJillGGbpp ljbGuwpwGwljwG wtumnpn2uwG hwuwp: Cwnwmwa 
uw21.Jr tlrw wtbpqbGp pubp1t ljwu wtbpqbGp Gtruw2lJWJpG GbpumauwG 6tu­
Gwufwphntl pwgwhwJmmu bG pl.lmG 4_p6wi.Ju L. mtj_JWL UJWtnptuummljp 
GI.Jwmuwup pwpop qqulJmGntpJmGu : 

f!mdft1 /., UJJ1n.'pftfwljwftlj lftlfmljlilipf! UJWpmGwljmu bG uUJbyp:J:lp4 
hwljwuwpupGGbp , umwGmu bG ljbGqwGpGbpj1 ' 6u1qwpGbpp ljwl.l tunznp 
LfhUllwGjlGbpp pwquwi.Jjl pumlijlqwgpwJJl (qbrJlumGwguwG) owGwUJtuphml: 
Umw~Jtlwa zj16mi.Ju uzwljmu bG tlli1PntL!1GGtpu GuUJbgGhtntl wunlipwljp unq­
:j>wmn4_. flnpqwmmun4_, mtmpwgt.Gmpp:pmqmum[, ttbi.Jmpw:jmpbqm[, pw­
[WUlDWJpG utyJlmwljmgGbpp hbnwguwG hwuwp ' :pt.pubGmwJJlG hpqrnwqn4_: 
liJI)Ufpup 2!16mljGbpu uwi.Jwtl J:~mGw4_np bG L GpwGy W[bpqplj wqqb~JlllflJillUQ 
wtlbtJl pmJt t wpmwhwJmtlmu: 

Cp6mLJGbpQ L!1Gml.l bG hwljwmnpuplf, hwljwtYwGptwljwG L pumlinpm-
LllGGbp : Y.bJ12pGGbpu umw~Jtlmu bG 2r6mlJwJ!lG uUJpmwljmgGbp)l flnpuwli 
ubpnqntl : 

CjH}mljp l)nqwG zwtllmu bG Up2wqqwJpG upw4_npGbpn4: 
P.mctp£ zp6mlJGbpu oqtnwqnpaml.l bG 4_mwGq UUJWI1Uil'1 mGmbumpJmG­

Gbpmu hp4_wGq lJbG l1wGpGbpJl pmctl.lwG hwuwp: 
Cp6mlJGbp£! L pumGnqtnpnq_l,GGtru Gbpumamu bG ur2ulJwGwJpG h Gbpb­

pwJjlG ohntl: L.pwGg ctwutuGwljpG ljppwnmu[! fHHJL t mwlllu G4_tut[bgGbt 
pwqdwf1114 tlwpwlJGbpntl hpl{wGqwGwtm l{mwGqu: 

Y.tuljgpGwutpu ljppwnl{mu bG l{wpwlj[lz hpl{wGqmJ:~JmGGbpp uufh!Jp1>lllJ 
tqpn:j>p[wljmplJwJp hwuwp: lf.pwG12 UjWtnpwummu bG ujlljpnopqw­
GpquGbppg hwmmlJ l.lzwljuwG up2ngnl{: Swppbp4_mu bG ljt.GqwGp, uuJwU­
l{wa (wUJwwljmpl{wgl{wa), f2pupwljwG l{wljgjlGwGbp h wGwmnpu!1GGbp : 

LtbGrJwGp l{wljgjlGwGbpu umwGmu bG flllllwgwa (wmbGmwgt[wa) uwG ­
ptGbppg , lipwGg w6byGbtntl wGpwpbGUJWUlil UJWjuwGGbpmu, pGlUJbU Gwh 
wGgljwgGbtml hwpmgpl(~ uwi.Jwtl [!GlJwtmG ljbGqwGm opqwGjlqunl{: UUJwG ­
ttwa (wUJwwljmpl{wgtlwa) tlwlJgjlGwGtpu UJUlmpwummu bG 4Gwuwqbpa­
tlwa uwGptGbppg ' mwpwgGbtntl ljwu ppupwljwG ubflnqGbpntl: 

.epupwljwG t[wljgpGwubp[! UJWpmGwljmu tG opqwGwljwG GJmpbpp 

65 



(wunul"j10]1 h]lqpopuptl) hbm upwywa uwOptwljwO P2P20bp]l hwljwoGwJ]lG 
pWllWI'jpjl~Ubp: 

UGwmnpu~GGbp!J uwwGmu bG tljqnuwpuflGGbpflg (urr4wfuw L IUJLG), 
GpwOg ~npuwl]lOn~ uzwljt'iwG L \)bpuwuwtn'iwGfl (3R-40"C) Wl[llbYillPJWU 
mwlj urwhbtm 6wuwurwphmj : UUwmnQupGGbp(l wmu?wUnul bG wGwmnp­
u]llj pumGflmbm : 

..:.wljwuwpupGGbp(l' Wf1JWU zj16mljp l!LllPill!JlUlUJJlG :])[llUl[yjHUJfl pwpap 
t.lntblJmuwp UUJflmwljrngGbp (flumGnqtnpmtlJGGbpO) bli, npuffluflp ljwpnq bG 
l]lGb[ hp~wGrtnti~JilLU[! mwpwa ljbGI'jwG]lGbpjl lU]ljWG zfll'imi.Ju L W[l.JWli qb[lfl ­
t'imG z/16ntlj[! (uflppfl.JWU tun~Jp, UW[UnubLWJpU , ppmyb[m[WJp(i L WJIJ2): 

S~wl abnGwpljmu zwpwrw~wa bG t'iwGplwpwGtuljwG mumt'iGwujipmp­
JtuG hbppwljwGnt~JillG[!, t[wptulj/1 hwpmgp~fl plinpnz wnwGaGwhwuJljlllp­
JntGGbp[! , npnGg hfluwG qpw hGtupw~npmpJmG t Q(iabnG~nu.ltlwUptwpwliw­
ljwG wjl.tUlnpnzmu ljwmwptr 

<.wt!btt!womu zwpwllrtlwa "0 abnGwpljmu Gzt!wo Gbpi.Jt.lwG t5bt-)111Jlibp[!, 
uGGqwjpG liJl2WtiWJPbpf1UJWU1JlWUU1UUIG bqwGwljGbp[! L z6wpwliwi.JwG hb­
UlwqnmmpJtufi ubpnf1Gbpf1 ufubuwG: 
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miUbU qnp mi'VPtlif!U'Vfil'-f<tBfil'-'b 

~UPU4P~~P~U~~n~~3fl~~~bPP 

f!U4SbPPflUlQ..PU4U~ b~ CfilWU~U4U~ 

UluSflPflCflHJC 

PmchlwG tuprumGwt!bmmp.rmGu L ~wpwljubpfl ~bpwymUIJ hpuliwljw­
Gmu ljwfut~wa bG pwljmbppwJpG wtuumpnznu1py, pwGp np hJltlwlirtmpJwG 
!JGpwyuo upzm ~t, np pmJt t mwtlJU npnzbt hJlt!wGqmpJwG pOmwo: <-f14wG­
IllllflJillG[! ljwpnq t [!Gpwlitut2G24wa, nl mJlulr4 aLbpn4, n~ urwpq 4!1JGjlljw-
4wG GzwuGbpnt!, flulj bppbuG GnqGflulj ptugwhtUJU1 ljLJ1GpljwljtuG liJ wGGbpjl 
umljwpltpJtuG 'lbU!J21llU wGhpwctbzm t l]lGmu wtumnpnzmuu hwumwmbt tw­
pnpwmnp hbmwqnmmpJmliGbpp uJls>nlJn~ : PwypqpwCipy, pmctuwG L ljtuG­
tuwpqbtliwG hwuwp wGhpwctbzmmp.JmG t wnw9wGmu 11J111J b[_Jll hwpm~Jp) /l 
~JbqG m Ulbuwlj[!: UJrt UfWU16wnm[LUIPilPlUU111Jl hbmwqllU111lflJI1LGGbpf1rJbp[! 
wmuGoGtuu,tu ub a wCimu t wfl!Umpnzmu qGbLJ1u , bpp ctwuwuwljpG L <'iflzm 
pwljU1Lpjmplqpwi.JwG L z6wpwGwljwG wtumnpnzmuubp[l npnzJ12 U,JUtuw­
l[lllflJlllCi m(ibO: 

r-! wi.JU1bpflntn4JlwljwG wfuumpnzuwCi CizUlmpJntGl_l 4wtutlwiJ t wtumwpw­
LiwljwG UJlll~p ctwuwCituljp(i L 6j1zm oLn4 t[bpyOh[ntg L LWPll(lWU11lpjJW 
llwuyCibtntY : 

npuJhU hbUlUil[llUllllfl.JWU U.Jillfl llll)tupljl[mu b(i lljlUpbGppuwmnq opqwG­
Gb[l[!, wp.JntG[l , wpmw~npwGuGtpu (ubq[l , 4IlWGQ[!, ~tupwtu(l. tpumqtttm[!, 
[TlJlO[! , ljWflQ) : ~bmwqnwm~JWU wnwpljw ljtupllll bG LJ1Gbl lU[1U1lUJl!1u 
ti'Jli.'WtllUJ[lll wnwp4wGb[l[! (oil[!, 1_)11L[1[!, 4bp[!, hnll[!, ljbGflwG~Gbpp fuGtut1J2Jl 
wnwpljwGbp[I . atnvtrrttJwymi.JGbp[I L tuJtG): 

~bU1tul[llU1t!nTJ UJlllfl[! [wpnpwmnpjltu t hwug~mu 4bGf1wGm wuljmupy 4-
6 Jwujlg nl mz, jlulj aunwGQ' 12 ctwupy nl mz: 

"GwtuuwG wzjl_twmwGm~ u4ubtu fiJillfl[! uzwljl[mu t wtumwhtttG]l~ [lllOillJ­
pnt! L rwttmu uljntUlbilll ljwu tumtlbUl/1 4pw: "GJ m~[l GwJuuwG hbUlwqnmmp­
JntGQ , hbmtuqtu wztuwmwGufl hwuwr UJWhmu bO uwnGwpwGmu: 

~bUlwqnUlnt)o)JWU t1wuptwpwGw4wG ubpnf1Gbp[! [!Gqqpljmt.\ bu' 
I. U'wGpwtlpUlwi.Jw.JpG hbwwqnwmpjmG[I 
2. .;,ptlwGf111lJo'JWG hwpnt9P.IP UWQntp ljnqmmptu.Jll tuG9wmmuG m Gpw 
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ljnqmmpW.J~G L ljbGuwp[u.l~wljwG hwmljntf!JillGGbp~ munuHiwu[l­
pmrJmGGbp[! 

3. u·wuptfibp~ wtumwu]1G hwmljmpJwfi npnznu.lu (ljbGuwljmpc:\ · [Wpn­
pwmnp ljbGilwG~Gbp]1 lj_wpwljnu1) 

4. CowpwGwljwG GmJGwynu1G m z6wpwGwljwG wtumnpnznu.5[!: 
lJwGpwll~mmunlj_ npnzmu bG unp:Pntn4~wljwG wnwGc:\Gwhwmljmp­

JmGGbp[!, m~Gljmnpwl hwtnljlllf!JntGGbp[! (Gbpljbp~ Gljwmuwup nbwljg]1wG), 
zwpdmGwljmf! JntG[!: 

<!.UPfli--BP.OP. U'UQUSflHJC ul.{. 4:flKSfli--PU8P.u <!.US4:fll--[!}8fll--u­
uu.PP. fli--UflHfi.~UUP.Pfll--{i}8fli--'UC - <.wpm~J~W WU S? Wtnlj_mu t wtumw­
pwGwljwG U.Jillfljlg hbqmlj L UJ~Ufl uGGflWJ~G u~2tu4.tuJPbpmu gtuGJ2 l(WUltu­
pb[nlj_ fflwumJnp~ ljwpny~ljnlj_ ljwu pwljmbp~nln4]1wljwG or1w4~ oqfim('l­
.Jwup : UbpnpGbp~ hwuwp gwGJ2[! ljwmwplj_nu.l t um[npwljwG uGGfltuJ~U u~-
2tu4.tu.Jpbpmu' uuwutbutmnGwJ~G pmtJ1nGmu (lJfflP-), uuwutbUJ.mnGw.J]lCi w­
qwpmu (lJtT)U), uuwutbtqmnGw.J]lG dbtwm~Gmu (U'fflct) : UGwbpnpGbp]1 hw­
uwp ywGp[! ljwmwplj_mu t UWPil]l Wf14WUwljmu (pmtJmG) (Y~Ultn-Swppngjl 
u~)>wlj_wjp) : U.Jq u]lS?tu4.W.Jf1Q Gwtuuwu 04tnwqnpomu[! bnwgGnu1 b(i GpwG~g 
Oil[! hbnwgGbtm hwuwp: Oqmwqnpumu bG GwL ljjluwhbfJ.mlj lftTJU, LY4.ura 
ptupc:\p U.JmGwljmj, L tl~ 2Wf1(2 hwmmlj u~S?w4.wJpbp (2WJ2WJlLUJ]lG lJ'tT)U, 
qumljnqwp.JillUW.JjlG u·fflu , u·wpmbG]l uuw2mr L. w.JLG): 

4:u'UUU~NJPU4:Uu U4:SP\.{.fll--[!}8fli--'UC npnzmu bG ll~ :])bpbliy]lwL­
w]umnpnzn'l. u~2W4.w.lflbpmu : CwuwpntJ1mjllj hwmljmp.JmGGbp[! pwqw­
hw.Jmlj_mli bG mwppbp wutuwS?pwmGbpjl L ~Gfl~ljwmnp UJ.WpntGwljnq U~ )> tu­
lj_tu.lflbpmli (~~llll~ U~S?W4.W.Jf1) : Oqmw4npolj_mu bG Ultuppbp watutU)>(IWUJUt.p 
(qumljnqw , [Wljmnqw, UWLflnqw, uwtuwpnqw , uwG~m , fllllLY~Ul, uquup~Gn­
qw , unppj1u1 L. WJLG) Ll(WpmCiwljnfJ. uJl2W4.WJpbpjl hwlj_wuwomG , ljWflQ, ljLUflD 
[tuljlimum[ L libfl~tbG ljWU(IllJU11llj_, npG wGlj_wGmu b(i purquunnwpp zwpj2: 

lll.Pfl{i}uflLPSf"l4: <!.US4:fll--[!}8fli--'Uuu.PC' LiwGptGbp~ mGwljmpJmGu 
dbtwm~G[! , wp.JwG t\wljwpfllj_wa 2l16mlj[! GnupwgGb[m, ljwqb~G~ h~f1pntJrqu 
WllW2W9Gb[nt L WJ[U : 

tT)pnpbntJ1q~ wum]16wGQ L UUJ~mwljmyGbp~ mwpw[mMwG ]l.tnpntfl.JIIlUJl 
npnzmli bG [!liUl mpnhtlwG lj_bp)>litul(LUU Wf14Wll~j2Gbp~ ' ]lUfln~l, uoliptu 2(1WO­
G~ , urunGJltulj]l L UI.JLU[1 WI1W2WYUWG ' ~GflllljwmnpWJ]lG fl'l.fl~ L lli.Jl Ubfllli1Ub­
p]l 04Uillfl.JWtlp : 

t.lbpwljwGqGuwG hwmljmpJmGGbp[! npnzlj_mli bG [!Utn Gbplj]1 {t1bfl~Lb£i 
ljwutnLJm~ , t.lwtwtu~m , ljwGw~]l, ~bqnp ljwpup~ L WJLU) qnLJG~ lj_lm]111]uuwG : 

'U~mpwmGbp~ lj_bpwljwG4Gmuu (wq_nmwqbpomuu) npnzt[mli t hwmmlj 
u]l2WL]WJ1111LU (U'fT){!' 2 mnljnuwGn9 wqnmwpplj_w.J]IG ljwtJmtujt UJUifliiiUUI-
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ljlllflJWUp) ywup ljwmwpb[lll u]lSmynlj_: ~2tu4.WJflD ljWUJ.nLJUl 411LJU t Utnlli­
Gmu: 

YWU1W[Wl[Q npnzlj_mu t LU4Wfl]l 24 dtuUJW ljnt[U1nLflWJ~ uwltb(lLnLJfl~U l 
Ul l mnljnuwGny 2f1WOU]l UJ.bpopu~ll wt[b[tuyGbtn4_ : 4wulwtJ1q~ umljwJmp­
JWU llbUJJ2mu qwq~ UJ'lUJ.S?wlJGbp bG wu2wmlj_mu: 

~bt1ntJltn~4 hwmljntf!JillfiGbpQ npnzlj_mu bfi uum tp~flpnyj1mGbp~ tJ1q~ujl , 

npfi nu]bljylj_mu t wpJillUWJ~G lJfflU-~ lj_pw 4tnG4.n'14W'llllfl~ {nLJl2 pwlj_lwG­
~1~4 qllllllll UlnW2W\JillUnlj_: 

.1JwqnUJ.wmljwGbtJ1mpJmGu, npG oqmwqnpolj_mu t uwtunGbtnlJ.]l, u~p~p­
.JWG tung~ L WJL lj_wpwljGbp~ llbLL(J211lU, ljwmwplj_mu t hbmwqnmlj_nfJ. G.Jmpmu 
uutbY~1)~4 pwljmbp~n:pwqu qmGbtm L hbmhwqnm4.n'l llJmp~g wG2wmwu 
lJmtmmpwJ~ lj_pw Gpw wqllb!:Jntfl.JWfi npnzuwG u~2nynlj_: 

4:u'UUU<I>fl.P~ - [tupnpwmnp ljbGflwG~Gbp]l lj_wpurljmu[! ljwmwplj_mu t 
wu2wmlj_wa lJmtmmpw.J~ wtumwo~G hwmljmp.JmGGbp~G mumliGwu~pb[m 
hwliwp , lj_wljy~GwGbp]l , ~umG z ~6mljGbp~ L. LU .JLU~ WPfl.JillUtulj_btnlllp.JUIU n­
pnzuwG hwuwp: 

4bUfllUU~Gbp~ lj_wpwljliwG hwulllp O(jU1LU4TiflU4.mu bG Ull(~Ultult uljGbp , 
UU(~mwlj wnGbmGbp, unlj_w]unqmljGbp, 6lli4LUJ1Ubp, LU'lLUlj_G~fibp , l(LUU1n1Gbp 
zwG c:\tu4bp L. W.JLU ' ljwtulj_wo WU S? Wmlj_w<) ljlll[UllllflWJ~ mumliGtuu~pt[ntl 

mbuwlj~ Gljwmuwup mfibgwo qqwJGmpJmG~~r 
flpnz flbUJJ2bpmu oqmw4nro4.mu t pfimpJmfi]lg [!lllJwtmG ljbllflwGjlGbp 

(tunqbp , tunznp bfJ.S?bpwlj_np wfiwumGGbp, n~]11wpGbp L W.JLG) : '1-pw htut\wp 
t[bpyGnu\ bG LiwGpt~ wqwp~ ljwu Wf14wGwlj]l 18-24 dwuwGn~J ljm[ulmptu(i : 
t.ltupwljmli bG u~wmbuwlj J2LU2]1 L ljz n~ ljbGflwG~Gbp~ : 

UluSfl.PflCUU'U Ctl.lWU'UU4:Uu lfu{i}flC}.C h~Ulilj_w u t hwljwuG~ L 
hwljwtlwpu~GGbp~ lj_lll]l.rwqflbympJwG lj_pw : Lwpnpwmnp tqpwljm~lju!Jmli 

ljwmwpmu bfi wqumm]lGtug]lW.J~ (Ufl-), ljnuutlbubGmjJ ljwUJ.uwG (LrLrfl-), 

Guwlj_w ou~ wnw2wyuwG ('Ufl-) L W.JL nbwljy~wfibp : 

flputbu hwljwo~G ljwpn'l t ownw.JbL wG2wmlj_wu lJmtmmptuG, 
qnpowpwGw.r~G UJWJUtufiGbpmu Wf1U1Wflf14.WO uwGptGbp~ {ULU[llnGbtJl , 
ppmybtJ1 L WJLG) 10 tllf111lJwtum.JP[! : 

<.wljwutupli~GGbp[! WflJWU z~6mlj~ 4LilPilltJ1GtUJ~G :ppwljg~W.J~ pwpc:\p 
t.lntblJmuwr uut~mtuljmyGbp {!lumGmnnpmtJ1GGbp) bG , nrut~u]lp ljwpn11 bG 
tJ1Gbt h~lj_WUflnLflJnLU[} mwpwa ljbGfltuG~Gbp~ Wfljtuli 2 ~0ntljQ L Wfl.JLUU 
qbp]lumG z~omlju (u~p~fl.JLUG tung~ , uwtunGbtWJ~G , ppmgbtnqw.r~G L w.Jw): 

Stj_JWL c:\bnGwpljmu {tuf1W'lf14.tuo bG LiwGptwpurGtuljtuli 
mumuGwu~plllflJWG hbppwljwGmpJntG[}, lj_wpwlj~ hwpmg~~~ pGnpn7 
wnurGc:\GwhwmltlllflJIHGGbp[!, npnGy h~uwG lj_pw hGwpwlj_npmp.Jm(i t 
uuabnGt[mu uwGptwpwGwljwG tutumnpnzmu ljwmwpb[: 
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UUuPI:UPlf&UlrUu < bSUf}flS/lNiTBUu U!ubUUu 

UU'Uf'li-11-P.SflHTQ: UjumwpwGwljwG UJnt!1P!:J UJWmpwumnu1 bG 
pumpGbp, Gbpljmtl bG [lUtn Q.pwllp : .2umpGbpp tlp tlWUQ Gbpljmu hG 1_1um 
n-nuwGnl{uljp-Q.puqw Jp: 

UtibBflHTQ: UjumwpwGwljwG GJnt~Jlg gwGp bG ljwmwpmll U"1f1P-mll L 
U"IT)U-mll, wt.JbtwgGbtnt.J zp6mlj 4wll 'lP:PrpppGwgt.jwo WpjntG, zp6m4w-
4Unt4nqwjpG wqwp, 4pmm-Swppngpp tl!J S? wt.JwJp, WjlJntGWJJlG wqwp, 
lJIT)d-: 

4b'UUU.f!P.UPU4:U'U U4:SP.t.l..lli--@-5fli--'UC npnzmll bG <.puup llp2wt.Jw.1-
pmu LW4mnqw-unpp]lulp ljwll llwG]1mp UJWpmGwljmpJwUp , umjnptuljwG 
ljwpmll, llbpp[bGwjpG ljwf)mtl, 40 mnljnuwGny thll.WJpG lfll)ll-m!l: 
<.wpmg]lzp GmJGwyllwG hwuwp ywGJ2 bG ljwmwpmll hwljwt[ppmup 
Gljwmllwllp : 

Y:b'UUU<l>flf'~: UUJpmwlj u llntupwqmJG llljGbppG t.jwpwljmll bG h(i~w­
llwzljwjpG 1-2 opwljwG wqwrwJpG ljnqmmrwJnt.j ljwll ~wrwP-mt.j. Gbpnpn­
t.jwJGwtl]ll[WJ]lG b11.wGwljnt.j · 0.0 I tit l)nqwJnt.j ljwu t.jlWJOWil.PY L4tumpwumwo 
0.4-0.5 LlL ljwjuntjpnt.j: Q.bpW'lWUbtr t t.jwpwljbL ljwmt.jp owqbpJlG 10 Uptrwp­
IlWUny pmL]mGwjpG 4mtmmpwJnt.j : 

l.Jflf'.'bfllflQ.P.UY:U'U ~US4:fli'-@-5fll--\., 'Ubf'C: !vt Gw!ump umpbUJulnljn­
ljbpQ ppbGgpg GbpljWJW!JGntu bG mwtlJwlj ljnljbp , pwpwj1.1j1 j2Untj2Gbpmu 
I}Wuwt.jnptlwo bpljwp Z'lPWGbpntl, pulj PnttrnGwJ]lu 4mLli11ll(1WJP9 U(Wlil­
pwumtlwo pumJ2Gbpmu· 4wp6 211.f1WGbpntl: Q.pwu qpwljwG bG , utt(np n1 LLJW­
mp6 ,)bG wriw2wgGmu: 
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t.lj. 2 ltJtGwfuui~ umpb~mnljnlj , 
pwptufu!Jg UJWliljlWUUlWU j?Uill!]!lg 

(fun2npwgnu1 I 000 wGqwu) 
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t.lj. 3 Umpb~mnljnljbp[l 
flWJlWfullliJ 

4:fli'-lSfli'-f'U5P.'U ~US4:fli'-@-5fli--'U'Ubf'C: ~bll.nt4 llpS?wtlwJpJl w6p 
hwllwp pGnpnz t hwmpljwG!lwG Gumt.jwbJ2p wnw2wgmllo : C6wqum­
ljnqwJpG wqwpmtl wnwS?W~JGm!l b(i llwGp gnl1.]1 ljwf)ptGbpp GuwG ~wt.jlwG­
y]Jlj tnronm lfWil.nt~Gbp: UpjntUWJ]lG wqwpmtl 4Wil.nt~p zmp})Q WOW2WUnttl 
t ~ hbllnwq!J qnmp: 

4:b'UUU.f!NJP.U4:U"U U4:SP.t.l..llNit5fli--'UC ~ntJL t wpmwhw.Jmt.jwo: 
Uaj1_1w2rhpQ ~P t.jbpwljwGqGmll, w6mll t thll.P UJWpmGw4nll. tlp2tlllJLU.Jpmi.\: fo 
mwppbpm~JmG WJL uwGptGbpp P-ItGwtump hwpmgpw hwljwt.jj1pmunu1 zp 
w6nul: UpJmGwjpG wqwrmttl LfWil.nt~p zmr20 wnw 2wGm!l t I) - hbt1ntnltr 
qnUJp: 

UluSUt>P."U ~US4:fli'-@-5fli--'U'Ubf'C: 2-10 op wGy Ut4pmw4 llljGbpQ tlw­
hwGnul bG : 4wml{Jl awqbpQ llwhwGmll bG 1-10 llLP'l wqwpwJpG ljnqmmpw­
Jpy: 

!vtGwlumr n~ m!JUJP4 aLp qbUJJ2mll 4rrwnmll bG 44n- tutGwlumr 
llwljwoGnt.j: 

lll.Pflf'USflf' UiuSflf'flCflHJC pGnpnz t ' uunqmu1 2£l~LUJWOL l)WUW­
t.jnpl{wo mw4Jw4 ljnljbp]1 wnljwJnL~JmGr~ . wpJmGwjpG wqwpmu· ~ -hbllntr­
l[Q, nz llba ljbGuwppllpwljwG wljmpt.jntf}JntGQ (zp tuunpmll wotuwS?phpQ), htu­
ljwt[ppmumll wtip pwywljWJilll1JntG[! u t.jwpwljwa UUJpmwlj tll]Gbpp wGljnttlQ: 

qfi~bPPq~~U~b~OP 

PllPPll~UU~~UPll~BP~ 

CGmwGpp · Streptococcaceae 
Bbq' Streptococcus 
~wpmgpf Streptococcus agalactiae (S.mastitidis) 

npUJGU wj1_JmwpwGw4wG Gjnt)1 awnWJntU t 4ntlp ljmpapp wtumwhwp­
L[wo uwupg l{bpypwa ljW)1[!, 4Wf1Gwqbi'J.Op UntP4trG!J4w4wG bpL.mwut.pp 
llhUJpmu ' UJWpbGppuwmnq 4tu!1[! (tlbPS?Pfi pwctpGGbp[!): <lmpawGn~[! owo~ 
ljmu bG lugwGnL[: 4w~[! pGGmu bG Gumz[! tlhpgGbtm UJWh~g nz mz' pwG 2 
ctwu hbum: 

lfll"&PI:UPlfUU4Uu <oSUflllSfll-liTBUu U/ublJUu 

UU'Uf'ULJ-P.SflHTC: IT)wmpwummu bG pwpw4 J2UntpGb[l, :pppumu bG 
GpwGp, qbpW'lWUbtr t Ubf)PL UUJppmmJ., Gbpljmu [!Ulil Q.pwtlp, pumpubpp up 
OUIU[!' [!Ulil fl-nuwGntlu4m-Q.puqwJp 4wt1 Lr:Ptbpp' ub~ptbG 4WUjlllJli111tl 
4wf1Gwqbll.OP pnppnJ2wjpG P22WJpG ttbt!bGmGbp (LhJ4ngpmGbp) hwJmGwpb­
phtm m hw2tlbtnt Gurwmwljnl{: 
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Uub50HJ12: UmJ.npwljwG Ups>wtJ.wJpbpnnl ~nLJL t w6mu: 4mtlflntJ1WJjl 
w6jl hwuwp gwGp bG ljwmwpnu.l UlJlJilLUWJilG zr6m4 UJLU]lntGwljnq lJIT}U­
mu. zll6ntljw.JpG lJIT}P-nu.l qumljnqp hbm, WJlJntULU.JjlG wqwpnn\ L lJ%7--nn\: 

4tfuUUJ2P.UPU4U'U Ul.tSP.'-Ull-J0-301-'UC mumuGwuj1pnn\ bG twljmn­
qtu, t.lwumqw, uwfuwpnqw, unppptn L rpntgpm UJWJlntGwljnq ~tJUup t.l(ls>w­
tjwJpbpmu: 

Swppbpwljuwu hwuwr ljppwnmt.l bQ CAMP ubpnrJQ, npQ hjJuutjwo t 
wp.JmGwJpG wqtupmu w6bgpwo umut{lplwljnljbpp hbun~1qj1 qnmrn 
2f12w4wwnu.l 0 tuupp Ulnbutmnljnljbpp hhtlnl}1mj1lj wljlllptj_mp.JwG 
mdbrJ.wguwG tlpw: 

11-ptjnu\ t t.Pnpo l}1qnq(lt.lp wnljwJmpJntGQ npnzbtm hwuwp, pli ~ 14bu tiwL 
Otw.JpUWJflP t.Pnro ljwu t.Pnro 11ruwumr11rGntJ.: 

4wrr hlHIGwJmpJmGI} ummqtj_mu t nbwlJ.mrtJ.PrJ.!3bf1ml: 
4b'UUU<l>OP~: UUJpmwlj uljGbpj1G, antJ.wtunqmljGbppu t.J.wpwljnnl bG 

Gbpnpm[WJUWJPU brJ.WUWljntJ., 1-2 O[lWljwG pm~mGw.t(lG ljnttmmpwjntJ. OJ-
0.5 UL 1li14.W.Jnt.J.: 

lfOP:bOLOq_P.UltU'U <!.US4U'UP.C'UbPC: lJwumj1m[1 umpbUJmnljnljp 
uwlip, otJ.woL, U[l t.Pnppmwt.PwlJ., bpljwp 2fJJ3LUGbp bG: q_pWUflpWljwG Ulljllp 
m UJtumj16 ~bQ wnws> wgGmt.l : UGzwpd bG: 

40I-LSOI-PU3P.'U ..t.US40I-J0-3DI-'U'UbPC: Cjll'imlJ.w.trG U'IT}0-mu ut­
mus>wgG nal bG uwGpwhwmjllj Gumt.J.wap, u)ls>wljw.JilD LHimu t pwt.PwGgplr 

C p 6 mlj w J [1 G lfiT} U -m u um w 2 w ~J­
Gnu\ bG uwGp ljjluwpwt.PwGg tlntu­
pwqnt.JG l}WrJ.!llpGbp: 
Up.JntUWJjlG WljWJllllll WI1W2WSJUI1lll 
bG Streptococcus agalactiae - 0 -hbun­
l}1qjl qnUJjl (wGlplt.JG , pwt[lwfi ~J plJ. ): 

CAMP 4'nponul wnw2wGmu t. hbtln­
l}1q: 

4bGuwiJ[lupwljwG mbuwljbmjlg 
wljmjlt.J. t ' tuunpnu5 t twlJ.mnqwG, 
qumljnqwG , uwfuwpnqwG, thuum­
qwG , uwl}1~JllGQ , uwljwpflmt\ t ljWflfl, 
~p tJ.bpwljwGqGnu1 UbpJltbG ljWUJI1l.J-

'Ul!. 4 Streptococcus agalactiac lflQ: 40 mnljnu tb1tP tqwpmGwljml 
lJIT}U-mu ~ 11 w6mu: 

Ppnupjlt.lntWJpU L fltWJfUWJflil ..pnpobpQ qpwljwG bG: L1wpJ1 ub2 Lb.Jljn­
gjlmGbpjl UJLUj1ntGwLtmpJnLU)} pLupop t: UtumwapG hwml)mpJmliGbpQ wp­
mwhWJUlt[mu bG uljGbpjl L bntJ.wfunqmljGbpp Qljwtndwup: lJbGqwGpGbpj1 
wGljmu Gljwmt.J.nnl t 24-48 dwu wGg , bppbuG' wtJ.bl}1 mr 
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flwljtnlipftn[nqftwl;wti wjuwnpnJOllfp hfttftirjnuf t ' 
I . lJwGp, o tJ.wot•, bpljwp zru~wGbp ljwqUnrJ. ( Up t.Pn12r mw..pwlj ) lJ.nlJbpjl 

wnljwJntfJWU, utpJmGwjpG wqwpmu Lt CAMP t.J.mpobpp UJWJt.lwGGbpnul hb­
t\nlJlqp qnmjl wnw2wgun11 t\wGp lj_puwpw4'wG9 qwt1mpGbpp hw.JmGwpbp­

uwG tJ.pw : 
2. LbJljngjlmGbpjl pwpop UJWpmGw4mpJWU t.J.pw: 
3. f{TmJtlJ14.ngpUW.JpG wljmpljntpjwG, OtWJfWWJfJP nbwljgpw.Jp L ppnupp­

UntWJ[lG t.Pnpobpp flpwljwG wpfJJI1lUiJll' ujlG~Lt flP tl.P L q wqp wnws>w~nul, 
wofuws>pbpp fut.lnp t'iwG, tbqp UjWpmGwlJ.n'l. tlps>wtJ.WJ[llllU' wl'ip pw~jWljW -
JillflJWU tJ.pw: 

UUSLl.UC'L-bP:P lll'L-bt.UfflliflliU8:P'L- t.lUPUli 
(UbOJ.SP.BblJll.U) 

('l-P.Oll04D'4U8P."U UbOJ.SP.BblJll.U) 

CfimwGpp' Streptococcaceae 
5bq' Streptococcus 
..t.wpmgpm' Str. pneumoniae (Dipl.lanceolatus) 

Utumnpn2uwG lnuuwp l.JhGI)wGm hptJ.wGflnt~JWG dwuwGw l) Gjntp bG 
ownwJmt.l hjltJ.wGfJ wuwumGG bpp wpmw~npwGj2Gbp~ : UGl)mUll9 hbmn 
wfumnpn}liwG hwUW)l hhmwqnmmu bG 4bG11wum 'll1wlJ.Q 4wu fllllJbpjl, tPWJ­
OWllP wtumwhwpt.J.w o uwubpQ, wp.rmGQ, ~wpwtuQ: 

UU'&Pt:Uflli&UlfU'& /,bSUf}flSfl.NiJ-BU'& U/uuUU'& 

lfU'UPUC).P.SDI-l112: UfumwpwGwlJ.wG UJntpjlg pump ubp bG UJWmpwu­
mmu: 'Ubp4mu [!UUl q_pwujl L f1-nuwG ntJ.u4m-q_jltl4W.JIJ: 

Uub501-l112: :bwljmtmwmpt.J. wGwbpnp t: 5wGpQ ljwmwpnu\ bG wp.J mG 
L qumljnqw, wpJmGwjjlG 21J6mlJ. (2p6mljwjjlG U'IT}P) UJWJlmfiwLtnrt u!J2w­

tJ.wJpbpnu.l : 
4b'UUUJ2P.UPU4U'U ~US4DI-.(0-3DI··'U'UbPQ munu.IGwujlpmu bG 

<!,puup 0!12WlJ.WJ[lntU mwppbp wofuW2[lWU1Ubpp wnljWjntpjWUp (qumljnqw, 
LWljUl lll{W, uwtuwpnqw, uwl}1gjlG, pGml}1G, uwumqw), lJIT}ct--nul, UjbU)lfln-
Gws>rmu L lJ.wrmu, tbqjl UJWpmGwlJ.nrtlJIT}U-mu: · 

ltb'UUU<l>DP~ : UuJpmwlJ. dlJ.Gbppfi tJ.wpwljmu bG GbpnpntJ.WJUWJpG 
bfJwGwlJ.ntJ. pml}1nGwJ!lG l)nqmmpwJntJ., I : 1000000 GnupwgtJ.wb oLntJ., 0.5 UL 
rJnqw.JntJ.: 'Um.JG 6Lntj_ tJ.wpwlJ.mtl bQ 6wqwpGbpjlG ' 1-2 opwljwG pntl}1nGWJllG 
lJ.nq mmpwJntJ. l)wu tPWJOWr1!J4wtumwntJ.' 0.5 llt '1nqwJntJ.: 
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pnu) tG oum 0-hwljwoGp, pulj WJGmhbt.nL. npnzmu bG ubpnmpu1hp[!: 4nt_P­
pwljmbpjmqjl hwuwowpwljjl pnGljuwG ctwuwGwlj hnppbpj1 unm wnwt.lht hw-
6wtu hwu11tn4mtl bG hwpmgjl~p hbt.nL..Jwt wjl.Jmwaj1G ubpnt.nj1Ujbp[1 ' 0.7R, 
0.101, 015,08, 09,0110,0137,0115,041, jun6l.JntlGtpp unm' 0,8, 013R, 0139, 
0141,0147, qwnGbpj1 Unm' 0,8, 0,9 ,020, 035,078, 0119 , 041 , 0101 , hwt.Ul 
6t.nbpj1 unm ' 015,0101,0115,01 , 041: 

Utrmt.njll.4J1 nrnznllll} ljwmwpmu hG UpW.JU WJU 4nttU1ntpwCibp!l hwuwp, 
npnup [!Ut.n t1np.'Jmtnqj1wl.jwG, lJnttt.nmpwJJ1G-ljbCiuwpj1t1j1wljwCi hwm ljmpJillu­
GhpjlnlwtnljwGmu bG Escherichia gh11.j1G : 

SJlUJhpjl npnzuu:
1
u hwuwp wu2wtmj_wo LJmtmmpwJp ljwtum.Jflt:! 

mwpwgGmu bG 100 C 2bpuwum]16wG UJW.JUwGGtrmu I ctwu, ~JbOmrr­
.'j.lmqmu 2-3 hwqwp Ujt.n/pnUJb wpwqmJ:lJWtlp I 0-15 pnUJb L. ljbpGumt.J.wa­
pwJpu hbll.ntl.jp wnwGoGwgmupg hhmn Gumt{wopG oqmwqnpbnu1 hG 
wUlwlJm t{pw wqummj1GwgpwJp nbwljgpw f}Ghtm hwt!wp : 

Uyqpmu nrnzmu bG 4nttlfllll[lWJj1zj16mljWJj1U jumtlp[! ' jlltlpW.Jj1u pwqt!w­
t.J.wtbGm zj16mljGtpml, UWI}nt1l OWJ1UJWqbpat.J.wo WUJWI.jnt t.J.pw ljwp]ll wn 
ljwp]lt ljwrbgt.lmu bG pwquwljwtbGm ztJ6mljGbp[1 (ljnUUJtbpu O-zj16nty[l), 
Gnupwgpwa I :5 .>.Wt.Pnt{: 

3mrwpwG~JillJl ljwJ3J1tP ub2 o11.wLJm1. f\Gmu hCi 4mtmmpwJp Guunj_wop[!, 
tuwnGmu bG L. 3 pnu1tpg hbmn hwzt{wnmu tG ljwmwpmu: 'l-pwljw(i nbwlj­
gpw.Jjl f}bUJpnu5 qn.JwGnui t uwGrwhwmplj Gumt{wop ' wqumtnj1Gwqtnu L 
hbqntlj[! UjWpqt.lntU t : bflb jl1wnuntpf1j1 ljwj3pl[! tlUnLU t lllll.lflll[l, WLLJW nbwlj­
gjlwu 1.4bmp t hwz'-lbt pwgwuwljwG : 

r)..pwljwG nhwlj~JjlWJPl1bUJ12nttlf1Unu5 bG wqummj1Gwg]1WJP nbwl.jq]1w w­
UJWljm t.lrw I: I 0 Gnupwgpwo O-zj16mljp hbtn: U.JGmhbmL, flflWljwG nbwy­
gjlWJj1 qbUJpnui f1Gmu bCi wqummtJGwgpwJp nbwljgpw t.PnpowGnpGbpnu) 
J Ul owt{wtnt.l: Cp6ntlj[! GnupwgGnu5 bG .'j.lj1qjlntnqj1wl.jwG llllUfll.JPillj' uljuwa 
I :25 uj1Glt.. I :200- I :400 hwpwpbpntJ3.JWup: UpwJwuwGwlj fJpt{mu bG 
ummqrl t.Pnpobp' w) hwl.jwaj1Ci ~JJ1qtmbntJfl, p) ztH':imljQ Cinut1W~Jrwu wnwU\:1 
hwywbGp : cJ)npo wunrt:! lJwtwCinl[ (zmwmj1ljnl[) J:)wljnuhwpnu.l bG L U]whmtl 
rbpunumwmmu 16-18 ctwt!, 37°C ))bruwumj16wGnu5. W.JUmhbmL 6-R ctwt! 
J:lnf1Gmu ubGJwljw.JpG ))bpuwumj16wGmu: 

UTif'~OlOQ.PU4U"U ~US4U"UPC"Ubf'Q E.coli 
-Q GbpljwJWgGnu.l bG uwGp !:JnLUJjlljGb[l (0.2-0. 7 ulju) 
, wjl.JmwpwGwljwG UJntflp UJWulpwummljmu ljtupnll 
bG mGbGwt ljnljwGuwG oL: Q-ptuupwgtuuwljwG bG , 

UL4Ilj1 Ill UjWtnpO ~b(i WllW2W!:JUnttl , pwywnntpjWUp 
0.8 L 0. 9 ubpmnpUJbpfl: 4wpnf1 b(i hwGf1pUJbt 
zwrdmGw4 L wuzwpct ubpnLnpUJbfl[! : 

401--lSOI'f'UoP"U ~US401'10-olli'"U vbf'Q: U-
'Llj. 6 UttllDWJJlG gmt4plj 6btJlu U'(J)U-mu mwt_Pu bG L.jlWJtmG, LIUJj1mw4-t1njl1-
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]1W411LJU, hwpfl bttpbpnt{ L hwf1p t1w4bpLnLJp mGhyn11. 4lUflntflGbp: l~wG 
E.coli zmwoGbp. npnGp W]lJI1LUW.fpU wqwpmu mwt_Pu bG hbunt_Pqp qmnfl, 
U'(J)P-mu LnW{jlU bG pGmbGuj14 hwt{wuwpw~wl[l U]£1Ln11pnuY hbzmnpb(i uw(i ­
pwgt.J.1111 Gumt.J.wopnlj : 

4:b"UUU.QNJPU4U"U .:.US40Ho-;301-"U"Ubf'Q: E.coli-G ljbGuwpj1t.lj1w­
l!wG wljmflt{mp.JmG mGp: lvunpmu t t~umljnqwG, LWlJLnnttwG , uwGjlm]~ , !lwt­
pnqwG: ~]1 jl1t)npmu wqnGpm[! L pGmtJlGQ, n( ojlzm bG tuunpmu 
uwjuwpnttwG L f}ntH-)pLn[l, .>_bG \)ppljwgumu dbtwmj1liQ : 4WJ3[! owljLUflf1111U bG , 
ubi~J1tbG 4WUJ111JlflQ qmGwpwljmul bG 4wpmu, l']ptuljwG nbwljg]1w hG mwt_Pu 
1\bppl ljwpurpG L pwgwuwljwG ' ~mqbup-(J)rnu4wmbpj1 4mpapG: Unw2wg­
Gmu bG J1Gf1nt, ~bG wG))wmmu oih!pw2pwoj1G: tGqnJil t1J12w4wJPmU wnw-
2wgGmu bG tlbmwruw tPWJL mubgm1lJWptlpp 411LJUj1 4W'111l!~Ubf1, )1U4 LLpGfl 
Llp2Wt.(W.lflnttl ' Umq owGrnzwljwqmJG 4wt1 uL 4Wil.nLJ:)Ubp : flpnz zmwtWhp 
hbunt_Pmj1lj hwm4mrJmGGbp mGbG: 

UluSUUPv ~US4:01'10-301-"U"Ubf'Q: UjumwopG zwwuGbp[! hwGqbg­
Gnu! bG t14Gbpj1 L hwtj_j1 6mbpj1 wG4uwG, tJ.wpw4mujlg hbmn wnw2ru hj1Gq 
OJll[W [!UJ-lUI!:Jj]11LU: UjumwoGntpJIHU[! UUjj1Lnw4 u4Gbpj1 hwuwp ywjut{wo t 
opqwG)1qt.l)1 wGhwmw4wCi j1umGnLnqj1wljwG nbwljmtnlmr.JmGpq, zmwuj1 4J1-
pmtbGmmrJmGpy L WJL lliWLnOWnubpflg: 

.:.wqtuwt wpwq ubrnfJGbpG bG' hw4wuwpuj1GGbJlj1 ~bqnpwguwG nbw4-
g)lwG (~~0-), 11(1[! hGwptuljnpnLflJnLU t mwt_Pu hw.JmGwpbpbt hwpm~JJl([! h]l­
t)wGif 4hGf1wGj1Ghpfl LJ1lWUj)nttl, hbtlW4UntLntlUW9tlWG wpqbtw41.lwG nbwlj­
g)lwG ( .:.un-): 

UJl]lpw.J]1G gmUJr4t:! utwppbpl[mu t uwtunGbtW.IPY L UJWumbpbtJly [}ULn 
4b(i uw pw (i wlj wG hwtn4nLflJnLUG bpj1 : 

Pwljwbpjmznqftwljwu wfuwnpnlmlfp hftlfuz[mlf t. 
I . l.lwGp ljn4wGuwG . qpwupwgwuw4wG, hw6wju w[izwpct bpljpLbn Gbp4-

t.lnll gmUJJ14Gbpj1 hw.JLnGwpbpowG tlJlw . 
2. LW\.jmnqwG, qumljnqwG, uwwnqwG, uwGpmr tuunpuwG, !1CITJ11U1 wnw-

2W!:JUWU tlJl tu, ubrtJL 4wpuj1pfl f1f1w4wG nbw4gpwJp, :j)nqbup-(J)pnu4wmbrJ1 
t.Pnror pwgwuw4wG nbw4gJ1wJil Lj_pw: ~bG 2f1fl4wgumu dbtwmjlGQ . .>_ bG w­
nw2wgGmu H2S, tGqnJr tY)12W4WJl11llU W11W2W!:JUillU b(i 4Wf1Upf1, jlulj LL.jlGr 
Ufl2W4W.JflnLU. uwGmzwljwqnLJG-uL UbLnWJlWljwG tPWJt mfibgn11. qwqmpfibp. 

3. wurw4m l[rw L t.PnrowGnpGbpnuY wqummpGwyuwG L ~~fl--p qpw­
ljwG nbw4yflw.rp Lij1w: Pwljmbppnlnqpw4wG wjutnnpnzuwG ctwuwGw4 wuh­
rwctbzm t hwzt1.jl wnGbt GwL. Enterobacteriaceae [!Gmwfij1pjl WJL gb11brG m 
mbuw4Gbp[!: UJuurbu, oppGwlj, wGhpwctbzm t hwztlr wnGbt Proteus, 
Citrobacter, Morganella, Edwardsiella, Jersinia, Klebsiella gb'lbfl[!, npnfip 4w­
Jll11l. b(i tlWLnfJWZGbpjl tlnl.fl W11W2WgGbt bw(ip [!GjJW!:Jilll. umwunpu-Wfjppw­
.JpU, uburmr4 L WJl hjltJ.wG'lntiJJmGGbp L )uwnQ tJ.wrw4Gbp : l)..pwGp hwplj t 
hwztj.ll wnGbt GwL wGmj1pjlnmj1yGbpj1 QULnplllflJWU ctwuwGw4: 
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UULtrfi\,t;UlQU8J"1\, ~UPfi:f-.BJ-10\,t;P 

Cum. Enterobacteriaceae 
5hrt' Salmonella 

4LGrjtuGj1Gbpjl uwltinGbLnq(l f1bujpnu5 wnw~bLwqmJG GzwGtu'-\nL~.JlllU 
mGbG hbmL.JWL m~utbru · Salmonella enteritidis (dublin), S.cholerae suis 
(suipestifer) S.typhimurium, S. abortusequi, S.abortusovis, S. pullorum 
(S .gallinarum), S.typhisuis: '1-pwup mwppbptJ.mu bu QUUl 4mLmmpwJ!lG ­
ljbOuwJ2ptipw4wG hwulljmpJmOGbpll L hwljwo!iw.JpO ljwnmyl{wcrJ2p : 

UluSUPU'UU'4U\., 'U30NitQ: ~pl{wGflnLPJWG uGrwypnu.\ wfuulllpn,n\w[i 
hwuwp nLJl.Wpljmu bG ljbGfjwGm ljqwGj2[.!, wpjntG[!, t.lilcll{wo lljllllllll[! , tup­
qwGrl~ wpmwpnpwGpQ : 4bGf1w(im wG'-!mli~lJ hbmn ntf1WP'-\ntti bG pu.r rt1 
qpwljQ ljwu [unflnl{wljwoh nuljnpJ:!, LJW[lfl(l ljmnpGbp[.ILbflWUjWpljjl hbm upw­
u~G , bppljwt\Cibp[!, tltWJGWfl[!, upUlp ljUlnpGbpl.l L ub~Hlpnl{wjGwuqWJp(i WL[-
2WJp0 hwGqmJgubp[!: 

UUufltUJ1UUUlJUu ~uSUflflS/lNirBUu UJuuUUu 

UU'UPUC}.PSOHJC: (J)wmpwummu bG pumuGtp. Gbp'-\ntu Qlllll q.pwu~ : 

fhumuGwu(1pnu.\ bG zwpctmGwljntp.tmOu «60 ztjtua» ljwtl «ljwtul{wo ljwp[1L!m 
lib[111f1nl{: .P-umpObp[.I LLjWUlpwuurmu bG wtumurpwOwljwG u.JlllP/llJ L urG-
2Wml{wo lJilLLLilnt[lWJ[l~J: Oqmwqnpomu bG ~)tnrnpppm1wLjnruwG ubpllfl[l: 

UtibBOJ-.LJ'e: 4wmwpmu bG !:JWGJ! lf(J)U-nu\, U'11W-nu1- tGfjn.Jp , (J)tnu­
lj/lpLtJ t1~2un(LLrJJ1llltl , LLj1l1p wqwpmu, pput.lmm-uml·'Pwm wqwpmu ipH 7.2-
7.4 ): 

'4b'UUU.RNJPU'4U'U ~US'40t-{0-30t-'U'Ub.PC munuHituu)1puu\ LG 
mwppbptuljnq·wtumnpnznll. uGGf1WJtJG t.ltJ )> wl{wJpbpmu · qumljnqw , 
tw4mnqw, tlwlflnqtu, lllllL!:JPUl , uw[uwpnqw, t\w!iplllll[Wpm0w4nfl li)l 2tut[IUJ­
pbp , upqtuGJmpu ' tbJl.ll UJwrmGw4n'l up2wl{w.lflnu.\ , rG'1ntl1 , Mupw 2pwoG!1 
wn4WJI1lll.JWG npnzuwG htuliwp nbwltg\lwGbp , lfilld--mu, t\bp\lt l[tuptiplr L 
:lmqbu[J-{J) pnuljwmLpp nbwljg\lwGbp~ : 

CtiUPU'UU'4Uv SPillli'-Ul.POI-l.JC: U[umwpwGwljwG OJntp\l~J wG 2wu1-
Ljtuo '-!nqmmpwG ummqmu bG urqummpGwgpwjp nbw'-!ypwJnl{' [uuptuJ\10 
(ptUt[tlwl{wtbGm) uwtl.lnGbtn4.LUJ]lG wqunun)1GwyGn11 O-zpl'im4Gbpnl{' WU[W-
4m L{pw ' WJGmhbmL, f1PW4w0 nbw4gJ1WJP f'lbUJpmu, L~n(innbgbutmnr 0-zr­
l'imljGbpntJ.: 

~O.P{O-lJ.Pp UULUTivbUlQP ~UPOI'5P~· S. enteritidis (dublin) [.IUUl 
hw'-!wbGw.tpG '-!wnmgl{wbpp UJWUl'-\wGmu bG D - tuoppG, ur\lrmwapG t 
ti'-!Gbpp hwuwp : <.wql{wf1bUJ hwpm!:Jp~[! '-!wpnfl t trGbL S.tiphimurium -[!, npQ 
QUUl 0- hw4woGwJ~G ywnmgtJ.wap~ UJWUlljwGmu t B- tuuppG : 
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Iu0ti40.P'Ub.PP UULUTl'UlJLOQP ~UPili--BP~· S.typhisuis, ltwti 
S.choleraesuis (suipestifer) ~um 0- hwljwaGwJtJG 4wnmgl{wopr UJWmljwGmu 

t fut.lppG: 
UUSU'4"UbPP UUU1UbUlQU3P."U 4.Pd-UU"U ~U.Pfii'BP~· 

S.abortusequi, [IUUl 0-hwljwaGp UJWUl'-\wGmt.l t B tuuppG : '1-pwljwG gmyw­
!ipz t UO--p l :400 L wl{btr pwpop mt1mp[!: 

O~lvU.Pvb.PP UUUJO"UlJUlQP ~UPOI--5P~· S.abortusovis ~uu1 0-hw-

ltwbG\l UJWUlljwGmu t B fuup~(i: 
{0-fl.~Ot-"U vb.PP UULUTI"UbLOQP ~U.POI'BP~· S.pullorum 

(S.gallinarum) ~um 0 -hwljwbGp UJWUlljwGmu t D futip!rG: 
UjGnthbmL Gm.tG lJntlmmpwGbp{! 4'tnpowpljmli bG unGnnbgbujllllljlWJpG 

I l-zr6mljCibrnl{: OtUml.lGwuppmo tO GwL pumGn~tmnrbu~Jb!imw.JilG 
dbpnqml: 

'4b'UUU<I>O.P~C: UG2wmwa '-\ntlmmpw.Jnl{ L{wpw'-!nul bLi uujtJmwlj 

uljGbpllG, hwl{p 6mb[lpG : 
lfO.P~Olflq.pU'4U'U ~US'4U'UPC"Ub.PC: UwtunGbtwGtpu qpwupwgw-

uwljwG, t.ltuGp ymuj~ljGbp b(i (2-4 dljt.l) : UUJil[l, UJWUlpti ~bG wnW2W!:JGillli: 
<.]a\GwLJWGntli zwp ctmG bG , pwywnmp.Jwlip S.pullorum -p : 

/.~;:;~...,, ~1' ,. \' ~\' /-;..?,1~, .. ~ ..... , . ~' ... / ~ . ~ -, ,,,, ,, 
(<;' - ~·' ·.~·-~ ., """ 

(

.r, ). ... ·.-:-~ ~, ,c -,,~ ~ _, .. ~ . , - . ,~ ... 
' tit ~ '( ... ,,·_!""':,. t £;. .. ,, ... 

I •' \' _., ' ''· . ~ ... _...-. " \ 
• 

""t. ,t,. 7 UqtuflWJ]lli ljmtUilllJIW S.typhimurium 
tvn211J1LU91llll' 1200 wliqtlll1 

'40i'LSOH'U3P"U ~US'40f'{0-30J--\., "Ub.PC: <.wpmgp~[) wG2wmmli bO 
tGrJn.Jl l, l.LllG\1 L (J)LnuljppLll UP2Wl{Wjpbpmu: UwtunGbLWU wumu t wGqmjG 
ljwt1 tl'nJ-upwqmJG-bpljGwqnLJG qwf1mpGbpp mbupnl{, lf(J)P-mu mwwu t hw­
L{wuwpw~wtp U[flUlll[llllU, lJ(J)U-mli ' wGqmJG , hw[lp, llf111plj b4.[lbpntJ., 
pwtpwG9p4 ljwu linfupwqntJG-b[lljGwqntJG qwf1ntp0bp: 

'4b'UUU.RNJJ'lli'4U'U ~USlJOt-@-301--'U"Ub.PC: UwtunGbtwGbpQ J-uun-
pmu bG qum4114.UIG, uwG~UlQ, ~hO tuunpmu LW4Ulll4.WG , uwtuwrn4.WU, ~bG 
l'itrwnu\ lilrqwGJmpJ:!, ~bG 2PilljwyGmu dbtwm\10[! , ~bG wnw2wyGmu pGflllL, 
bppbuG wnw2wyGmli bG oMpw2rwapG : (1-pwljwG nbwljgpw bG mwiJw uh­
PPL ljwpt.lp!1 hbm (U\12WtlW.J[lQ t{wpfjwqm.JG-4wruflp qmJG t uumrGnn.l) , ~n­
qbu~-IT1pnul[wmbpp nbwljypwG pwgwuw4wG t (t.l\12W4WJ[1I! qbqpO qnLJG t 

UUlWUillll) : 
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CtiWU'UU'4Uu SUP~bPU40.l'l.Je: UwtllnGbtwGbpQ mwtlw bG wqum­
mjlGwyllWJP !}pwljwG nbwljy~w: 

UiuSUt5f\u 4US'40t-ta-BOl"uubPQ: 4..wpw44.wo twpnpwmnp LtbGJlw­
GjlGbp£1 QGLjGmu bG: 

.Pwqmbpftn[nqpwqw{i wjumnpn2nllf[! qwmwpqnuf t hfttiOt/b[nt/ · 
l . tJnp:j>ntm~pwljwG hwmljm!'lJlllliGbpp 4,pw ' uwGp \Jlllll!P4Gbp , qpunlpw­

qwuwljwG, hpuGwljwGmu· zwpdmG: 
2. lmttUlnt(lWjpG-LjbGuwppupwljwG hwmljmp_lntGGbpp tl.pw. htupp, flW­

L\lWligplj , bpljGwqmJG-uu[pmwlj qwJllllflGbp: u·wuptGbpQ ~bG tuunpnui 
LWLJmnq_wG, uwtuwpnqwG , upq_WGJillflQ, ~ b(i 2Pr4wyGmu <.!btwtnjlUQ L 
zbG UJI1W2WSJGntU /lU!}lll: 

3. lwpnpwmnpljbli!}UlGpGbpp wGL[UUJG 4_pw: 

Clhnwfi!Ip' Bacteroidaceae 
Bbq' Erysipelothrix 
~wpmgtif Erysipelothrix rhusiopathiae 

~bSUQOSOl"ta-BUu uBOl"ta-C: 11'\wpbGpjHYwmnq opqwGGbpp UuJUb[l, 
tunTJ.n4,wljw6t.. nuljnp , WJlJillU, t.lwzljp wtumwhwp4_wo uwubp : 

UU'UPU'l-f\SOHJC: 11'\wmpwummu bG pumpGbp wtumwpwGwljwG GJm­
flPY L UW!2ntfl 4nttmntpwJil~J: .SlumpGbp[l Gbpljmu bG QUUl q_pwup. nwmuGw­
uj1pntu bG zwpcJmGwljntJ3JilLGQ, ljwmwpmu bG :t>tmnpnppnuwttnpnul hwljw­
ljwpupwtumwJilG zju.'imljn4_ : 

UtibBOI-l.JC: :'3wGp[! ljwmwpmu bli lf<llP-mu L tJIT\U-mu. -:.nmmj1Gl1brl1 
pmtlmGmu, 4twwhbTJ.mlj wqwpmu (zwpcJmGwljmp.JmG[! uwljpnlibpm1nt1. m­
umuGwuj1pb[m hwuwp) : 5wGpQ ll!bll!mnuw2pmu ljwmwpmu b(i ilMpw2-
pwoGf1 wnljwJillflJilLUQ npnzbuu hwuwp, ..:.puup Ufl2WLlwJpbpQ · qumljnqLuJfl, 
[lULjUllll[WJfl, tl..nt[nqwjp, 4WLWljU1llC[WJp, uwtuwpnt[WJfl U uw[JlgpGj1 l4W(llll­
GwljlllflJWUp, ywGp . U'IT\d--mu: 

'4b'UUUCI>Of'~C: t.l.wpwljnu.l bG Ull.l~U1Wlj uljGbp~G 1.. llii'J.W4.til1Gbr~G I :5 
ljwjumJpn4. GJmppg L wG2wu1wo 48 ctwu.Jw 4mtmntpwJn4. : UJnLfl[! GbpLup­
Ljmu bG 1SljGbppG bGJ3wuwzljwJpU b11wGwljmj (O. l-0.2 UL) [, GbpuljwGwJ!JG ' w­
lllll4. G f1Gbpj1G : 

CtiWU'UU'4Uu uOl"BuUBOI'-'(J'C: '1-Gmu bG ljwflflLW.JpG W<fUillUljlliW­
ypWJfl nbtuljyJlw l :50 hwpwpb[ll1lJ3JWUp ' Gnupwgpwo Ull.lbY/l:t>/14 zp6m4r 
hbm: Oqmwqnpomu bG flumGn:j>tntnpbugbGmntU[I :t>tmnpbuybGmnll z~6m­
Ljn4_: 

lfOP.'bOLOQ..PU4Uu ~US4U'Uf\C'Ubf'C: Iunqbp~ ljwpupp pwum pwlj­
mbppwG pwpwlj, mfl\111 ljwu pbpt..wlj~ ljnp ymlllr4 t 0.5-1.5 ul[u bpljwpmj:~-
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JLUlip I)LULIW4,nptl.mu t uflwJGWlj , ([ntJq-qnljq L. 4ntJU1P 6L.ntJ. : <l-w!}ntPP R -
oL.py 'umwyt(mu bG tp4wr J3htbp: '+pwu!}pw4wG t, uutnfl, ll!Lumf16 ~ r wnw-

2wgGmu: 

1,4 X Junqbpj1 ljlUJlUjlp pwum pwltUlbpiHu : 
Uqw{lLUJ}lU l.Jmttnlll[llU 

lunznpwgnul 1000 wUqwu 

ulj . 9 tunqbpj1 ljW[llljl{l pwum 
hwpmHr21' yn11.4r4abr 

'40I.-LSOI--f'U5.Pu ~USliOI--ta-501-uubf'C: Ubpnp t: tJIT\U-mu wtibtlJu 
l[wqumu t uwGp J3Wt.flwGg!J4 gn11wGuwG qwJ1!1lpGbp ( S - at..), hwGI)putntu t 
R _ t\1...[! ' tunznp , wGhwpfl bqpbpntJ.!... uwljbpl..ntjp114. (4_wpw4r ump QUJ3WY!21J 

11tu111mu): 



PwqwhpJm[nqftwqwfi wfuwnpn2ntU[! h/Jiffil/ntlf t' 
I) hwpmgflLfl' pwpwlj, 1111 ~b~L ljnp gmUJpljGbpp hwJmGwpbpuwG tlpw . 
2) uGGI1WJflG 11i12W4wJf1mu (U"(J)U, tJ(J)p h tJ(J)d-) GpwGg wG2wmuwG 

L!pw' ~w41wGgJ1lj uwGp 4Wf111lf~Ghp U"ITlU-mu, fnLJt Ujqmnpmu' 
U"{f}P-mu L u·(J) d--fl 2flf14wgmu. 

3) ljhGuwpfluflwljwu wljmflL!mpJwG L!rw · tuunpmu t watuw2pwmGbp[1, 
pwgwnmp.JWUp uwtuwpnqwjp L uwtJlgflG!L 

4) [!Gljwa uljGbppg L Wf1wl(Gf1Gbpflg uwpmp 4mttnlllf1WJP WU2UJtnL\'w(i 
l(pu1. 

5) wqummpGwgflwJfl•wwljwG nbwljgflw.Jr l(pw : 

LPUSbPPflQP~liPfl~5PO 

Cfimwfi}lp' Bacteroidaceae 
5hq' Listeria 

<!,wpmg}l}. · Listeria monocytogenes 

<!.bSUQOSONi:t3U"U "U30f-.li:tQ: lrbGI}wfim qttumr1h•w (ljwu qtnt!u[!), 
UJwpbGJ2i1uurmnq op4wGGbp[!, LlflctL!wa UJmnnw, ljpi.lJ2W4hrtol1 pnpp11J2LlurG 
qhUJvmu' ljwp[!: 

UUuflf:liiN!ul!q{[& < l7S ll!JflSfll'.liTB llu U!vl7UU?., 

UU"UPUl).PSOHJ~: (J)wmpwumnu.l bG pump-mUJl(wapGbr wtumwopu 
GJmpf1g : 'Ubpljmu bG [!um Cl-pwup L munuH.iwuflpmu bu hwljwuwpt.lfJ(iGbpp 
~)tntnpbugbGmwJflu ubpnl}nl( : Cwpctm(iwljmp.JntCi[l npn2mu bG ljpuwhbrJinlj 
wqwpmu ~JLUUJ2 ljwmwpbtn4: 

Utib50HJC: UfumwpwGwljwG UJm~flg gwGp b(i ljwmwpmu U'{f}U-nui , 
lf(J)g_mu, unLtnpwljwG ljwu lJWfli}WJflG w4wpmu L I mnljnu qumtp1t[WJP t1 
2.3 mnljnuwGng 4tJlgbpf1Gf1 hwL!btmJFnL! pmtJlnGmu ( fl14 7,2-7,4) 5 mnljn­
uwGn~J wp_pnGwJflG wqwpmu L ljwtJlmup mbtmppm, ~)[npflt.lfl~JflG ljwu L411-
tJlupuJ1G UJwpmGwljnf1 U"(J)U-mu: UbnwljwG opqwGGbpfl wpu1UII}J1ntl[[! L 
ljWf[! gwGmu hG I mnljnu 4UI1lljnqw L 2-3 mnljnu 4tflghpf1G LLJwpm(iwljnq 
lJWf111WJflu w4wpnl( Ujwmpwumwa I 0 mnljnu NaCI U1Wf111luwljn'l 
uuwutbUJmnGwJpG pm~mGf14pw: 

<wpmgflL[! upljpnwtpn.1>f1L t, wL!btJltwL! wamu t Ff3L!waGp gwor UJWpnt­
GwljntfJWG UJWJuwGGbpmt.l L 5-10 mnljnu COrr wnljWJnLfJWG •1hUJ!2ntu: 

lrb"UUUJ2PUPU4:U"U <!.US4:01'-li:t30f-."U "UbPQ mumuGwuppmu bG qum­
ljnqw.Jp, UWJ.PnqwJf1, nwuGnqwJfl, uwtJlgpGfl, mph4W[nqw.Jf1, fllll[gpm , f1Gm­
tJ1G UjWpmGwljn'l uf12wL!wJphpmu, gwGp ljwmwpmt.l bG ljw~mu, U"(J)d--mt.l: 
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Lrwpupp pwum hwpmgf1LP9 mwrpbpwljuwG hwuwp gwGp hG ljwmwpmu 
Lw4umu, Lbqnp ljwpupp ' UhffltbG ljwUJnLJmfl tuwnGmpfln4 ljwu lrnGqn ljwp­
t.ll1f1 L wupqnuL UJWfllllUWljnfl Ufl2WL!WJf1hpmt.l : 

lrb"UUU<I>OP~Q: '--lwpwljmt.l bG 5-6 orwljwG UUjptnw4 t.lljGbppG wtumw­
pwGwljwG GJmpp ljwtumJI'mL!, 0.3-0.5 U[ flnqwJntl bGpwuwz4wJf1G ljwLI Gh­
pnpnL!WJUWJflG brtwGwljnl(, hbtnW4WJnLU uljGbppG hbpomu bG pump­
UlUJLiwaptihp UJWmpwummu: lunqbpp ljwpupp pwum!J mwpphpwljt.lwG hw­
uwp ljwmwpmu bG Lf1nf10 ' 24 ctWUJW LJmtmmpwG omlwtunqmljp wwl1 zwq-
4WUJhGmG puhtnl( : tJurz4wJf1G tJmpd[! ljwmwpmu hG 24 ctwUJW ljnqmmpw­
.rnl( 0.3-0.5 Lit •lnqwJntl GbpwplJbtnL! bGf3wuwz4w.Jf1G hrtwGw4ntl nwqwpr 
ljunY anl(w!1Jnqmljp LJnrtf12f12WGmt.l : 

CtilWU"UUlrU"U "UOI--3"UU50H.fQ: Uw ljwmwpmt.l bG Ufl--11. Lrl.tfl--11 
oqG11Lf3JWLlp : 

~---- ' . ' ... - . , . ·-, , -- - .. ---:::~ ~ ·---~.) .. . . ·- ; 
I ' { ., • .. I 
( \ ,. . ·~ 
I ...... ' '"\ ,..... ~ .J f .. •' 
I , ~~ \,;1' . ·.,. I ~" ' , . . . •'' ~.r 

··' ' . • ~~ n 
" · .. r 

I ~ I -t t. .. '" " I'J' ... .. r . ' .,·,. ·;.~, ,, , , j I ,, ,. " , ~ 
. - . \ '.. ' 

I J I ' - · < ' ,t I' r;' .:: ·I I 

l_ -·-----~~-- - , __ -r.~. ~~: : ___ .,_~ J ____ _ _ _ _ _ !_ _____ • - ---~~ 

04. II lrnqmmpwJt1 
)2 Ulllj2 , 
L.monocytogcncs 

UllP:I>OLOq.pUlJ:U"U <!,USlrU"UPC"UbPQ: LJwmhppwJp hwpnr!-JPLD 
pwqLiwoL ynuqfllj t, wGzwpct, 0.5-1.5 ulju Lwt!Jfl: Cl-pwuqpwljw(i t , Ulljllfl L 
UIUIU1116 ~p LUI1W2WQU11LU: 

4:01--LSOI--PU3fl"U <!,US4:0f-.li:t30f-."U"UbPQ: U'{f}P-mu htupm~JPa'! mwwu 
t phpL UJ'lll111f1nLU: tJ{f}U-mu mwtJlu t t.lwGp gnqwoL bpljGwqnLJGtJ tut!Jnq b­
pwtiq mGhynrtqwrtmrGhp : UpJnLULUJflG W4wrmu mwtflu t ~ hhuntJlqp qnmp: 

lrb"UUUJ2P(Jl'\UlrU"U UlrSP'-l.OI--li:t30f-."UQ: lpumbpflwJfl mflutf14 aLbp[! 
!1Junpmu bG qumljnqwG, uwwnqwu, nw~)flGnqwG, mpb4wtnqwG, Lb[i 
mtupwtmamt.l flllllQilm[! , pGmtJlG[! L nw~)pGnq[! : Ci-mGwf>wt!Jnu\ hG 

I1Gqpljwmnp UJwpmGwljnq uf12Wt.IWJPQ: tJ(J)d--G LP 2Pf14wgGmu, ljWfJ.l ~p 
uwljwpflntU: 

UluSUUP"U <!.US4:0f-.li:t301--"U"UbPQ: '--lwpwljwa uljubp[! [!tiljGmu bu 18-
36 ctwu wug : lrhG'lwGpGbp[! 4mGl(mt.l bG hu4nrtnLf.JWG mwlj 14 opl(w uGfwy­
J2mt.l : lf4Ghpll wGljmupg hhmn GpwGg GhppflG op4wtiGhrf19 gwtiv hti ljwmw­
rmu uGGqwjpG utJ2wl(w.1f1hf1nLU L UJWmpwummu bG pumpGhp : Cwqljwlljh­
Gm t!Jnpowpljmu[l flpwljwG t hwuwpl(mu, bpp hwpmgflLQ 2W'lYWUJbGmG 
J2Uh[my 2-4 op LUU9 4Wf14WUI1LU t wwfl pwpwtuwJflG pnppnpmL\ : U'wzljw.JflG 
t!JnpawpljllLUU ctwuwGwlj 1-2 op LUU9 WI1W2LUUI1LU t uwzljfl t.lhnmljwgmu : 
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Ctilli!U'UU4U'U 'Ufii--3'UU5fii'UC: un. lj~pwnbt!lU WJG hwL~WptjnuY t 
'lflWljwG , bpb nbwljy[1wG qGwhwuHjmu t n~ Ujtuljwu pwG 2 tuw~ · z ~6ntlj[! 
GnupwyGbtlw I :200 n~tuwpGbp~, WJObp!l h tunc.J.bp~ hwuwp , I :400 oj1hp~ L . 
tunznp bfl2hpwtjnp wGwumGGbp!J, I :50 CiwqwpGbp~ : n.twljy~wG ljwuljwab­
Lll t I : I 00 (n~tuwpGbp, WJObp, jlmqbp) L I :200 (o~bp L jltnznp hfJ.2hJ1Wt[np w­
GwumGGbp) GnupwyuwG 'lhUJpmu: 

44n.-r W]lllJnLGp[! 'lflWljwG t, b~b nbwljgjlwG qfiwhwml{mu t znpu L b­
pbp tuwz, L ljwuljwabLJ! t bpljm L ublj tuwz~ flhUJumu: 

flwljmbpftn[nqftwljwli wjumnpn2mtfp hfttfliljnnf t · 
I. Q.pwuflpwljwG, pwquwoL, zwpctmGw4 gmu1~4woL. pw4mh]l\1LUJ~ 

hwJmGwpbpuwG l{pw: 
2. 4bGuwp~u!JwljtuG wljm~l{m~JWG tjpw . UlW[1W[lllOIILU t qumljnt[WG, 

nwulinqwG, uw~nc.J.wG, uwLJ!g~Gw~~t.l~ wnw2wymunl{, wnwGq qwtt~: 
'1.pw4wG 2WfJ.ljWUjbGm ljwu Gbpuwzljwj!JG l{1npo~ L. Un-- jl l{pw: 

3. ~wl{bUWL ubpnfl· LJ!umbp~WJ~ GntjGwgnul[! pwljmbp~w~>wqjl' LeA L 
L4A -~ oqGmJ3JWt'lp: 

lulUluSP. ~UPfli--BP.~ 

Cfimwfi}lp · Pseudomonaceae 
5bq · Pseudomonas 
~wpmg}lf Pseudomonas mallai 

~bSUQfiSfil'ta-3U'U 'U3fil'ta-C: lwpnpwmnp~w mfJ.wpljmu bG !2Pll. tun­
qbp!J WflUlWflflnLlj[!, pwpwtumm!Jg l{bpgpwa pwpwtu[!: CG4wo ljbGT']wG[lGb­
p!Jg tjbpyGmu bG wtumwhwpl{wa opqwGGbp[!: 

lfU1dlf:Uf2UUUi1liU < t;S Uflfl Sfl.NitB liU U/ubl!Uu 

UU'UPUL).fl.Sfii'UC: fllwmpwummu bG pump-UlUJl{wopGhp, Ghp4md bG 
Lh~>Lhfl!J 4WUJnLJmnl{5 pnUJb, WJGmhbmL wpwq LtJ.wGnu~ bG (lp.) I mn4nuw­
Gny J2W~JWjltwpptJ.!J LlllOill.Jfllll{. ~IILJL qmGwtJ.npl{wo u1pnu1bnLJ!Gm[. npli UIJ­
GmhbmL Lt.lwytJ.mu t 2rnl{: ~wpm~Jllzi:! LWt.l Gbp4t.lmu t pnlnfl wli!JLJ!GwJ!JG 
Gbpljbpnl{: 

Utib5fii'UC: U!Smu t unl{npwljwG uGGflwJ!JG u!J2wl{wJllbpmu ' u·n1J~-mu 

4L11gbp!JGj1 hbm, qLJ!gbp!JGwJ~G ljwpmn~~LJ! tJ.pw L 4w~mu : u·wpmp 
4mLmmpul umwGwLm hwuwp ywGl{nq GJlllf[! Gwj11wu1hu wqwumuY bG 
4nfJ.uGw4~ uwGptGbpjly LWPII(lWUlll(l ljbGflWUlll opqwG[lqtintJ. wG~J4W~]UhLlll 
u!J2ngntJ.: 

4b'UUU<l>fiP:JC: Y.wpwljmu bG 2-3 ljwmm L amtwtunqmlj : LJJlllPQ 
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umyGmu bG onopw4!J uwz4~ mw4 1-2 ul llnc.J.wJmt: lJl1 ljwmtj.\1 uu1wGmu bli 
L{wpw4nu\~g 3 op tulig , t'lJmuGbp!JG ' 5-6-pfl op[! : UG2WU1nLLY bG tYwpmp ljnq­
mmpwG: PwgwuwljwG WflflJlllUj2~ flGU1!2lllU ljbGflWU~ uGwywa ljwmmlibppG 
ll[lmwpljmu bG 15-30 optjw [!Gpwyumu: lvLwtumJ:! tuLGwtumpq tnwppbpw4b­

Llll hwuwp ljWjlU14ntU bG UU!~LnUJL] uljwG: 

L.4 . 12 lvtw(uLnjl pw4UlbpjlLU : 
UqtupLUJjl!i 4111lUlllllllll 
(tunz nptuunLL~ 1200 tuUqwu) 

~-/ 
' t14 . 13 Ps. malh::i : 
rlml_w(unqmlJJ1 6tlllljlib· 
11j19 ~bP9PW0 J~WJHUtu 

Ctitwli'VU4U'V -uni--3"UU5fiHJC: '1.Gmu bG L1'-in. L un., wLtrq\14 

nbwljyl1wJ!J hwuwp oqmwqnpomu bG wLbpqbG ' uwLb\1li[! : 
unr:t>filfiq.P.U4U'U ~US4U'UP.C'UbPC : lvLutjllmp hwpmtJI12[! qpwu-

pwgwuw4wG , 4wp6, wGzwpct, 2-5 ulju U1ptutYW4PO mGh~Jlll1 gmlljj1lj t , bp­
pbuG ~JlllUJI141l OUIJJlG]l[! wGmu b(i 4Lilfl tjlnpowGnp!J GuwG mnwo: .((iw~]WO 
ljnqmmptuGbp~ pumuGhpmu ljwpnfJ. bG LJ!Gbt pwqutuoL · lib2ulbf1nu5 4wu 

aw.JPbp!Jll huiuulw~Jula ~JmutJ14GbpllY 4wqtit[wa phLhr : 
Utib5fii'UC: U6[! u·rllP-mu Ulbllll t mGbGmu linjllpwqmJG LIIIH.\mn ~w -

f1WGpjl oLnl{flblljjl ~JUIG 64tJm1 Lllf1011Ul hwumwynu\GhpntJ.. pmttmGLl dlimd L 
utllmnp: U"fllU-mu UlWL]lll t uu[Jlu1w4-t'lnjllf1W411LJU LnpowGuu1G t!Jwn : Q.LJ!~Jb ­
pjlliwJ[lG 4wpulll~J1U1 l{pw wei~ mb'lll t mGbGmu Gmpp Ilhll)lG ubqpwGdwG 
Lj1wnj1 oLm[: 4LUflf! LltUljLU]lfll{tllLl t ttrnuJ(ig UlhU]UlllfiLUguw(i: 

UiuSUt5P.'U ~US4fil'[c}-3fil'u'UbPC: '1.pwljw(i qbu[pbpnu~ tlwpw4t.lLUO 
ljLUUlllllibp[! UUIU14mu bli , pu4 tlwpw4tj.wo wpm anl{wjltnqm4libp!J Ulllll l[UI[l­
qtulinLL~ t ortutw1 (Cmpwmuj1 bpLmw) L J:!G4Gmu bG tlwrw4n~tY\1~J 3 op hb­
mn : Uu[J1UlW4 u4Gbp[1 !JLllllG bli tuLwtum!J G4LUUll~Wllp, pWJY [!UljGnu\ t(i 

tuLliwtumJl uulphUJUlllljn4!Jg : 
.Pwljmbpftn[nqftwljwli wjumnpnznuf[! hfttfliljmtf t · 
I) UlizwpJ qpult~pw~JUIUtuljwG ~JlllUi\lljlibp[l hw.JmGwpbpt~wG , hlitu -

9WO 4lllLU1lll(lWUb[llllli ' bpltWP phLbfl!J LUI1W2U19UUili l{pw : 
2) q.tllyhp~Gw.J]lG 4wpmn~pL11 4Jlw pGnpn2 qwl']mpGbpp (uhllflwGuwG 

tjlwn) WHW2W9libLlll Lj_pw : 
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3.) 
Lwpnpwmnp yb(if1wuJ1Gbp}1 (ywmmubp}l) L omtwtunqntlJGbp}l 
wGythuG ~pw : 4.bp2}1fiubp}lu (wpmGbpp) unm oplutim t qwpqtu­
Gmu, /1Uy UUjpmwy uyubpQ WUQfiywtmGwyntpjm(i b(J ~Jmgwpb­[lmu: 

fllUUSbPblOQfl ~UPOI-BflO 4UlJ 
UP30I-l,U~O UU3fl l, UbfllSflBbUPU 

Cumwfi]lp · Pacteurellaceae 
8bq' Paseurella 

~wpmg]l~ · Pasteurella multocida 

flpt4bu hbmwqnmmpJwG GJntp D-wnwJmu bG upmpg ~bpyptua Wfl.J11LGf1, 
fll1J?bpJ1 tvumf1WU1Q : 'l-pwyGbnpy' llfW[lbUj!puwmnq opqw(J(ibpQ L /unr]n~w­ljwoL nuljp[!: 

liU&PclJPlfl.,UlfU& <l7SU.2flSflfifi)-BUu Ulul;-lJU& 

Ul.I"l..~PUfl.llSDI'~: ITlwmpwummu bG vumv-multlWD-J?ubp : -'b/1J2uruu bG 
j2pupwywu ubpnfjn~ (llUJj1pU1 bpbp hw~wuwp J?WUUlljlllpJWLlp ' 15-20 [lllUjb) , 
Gbpynu1 b(J fl-nuw(Jn~uym-Q..puqwjp ubpnfjn~ ywu lb:Ptbpjl Llbflfltbfi YWUJnLJ ­
tnn~' 1-2 pnUJb, npjlG hbtnL.mu t l~wyntLIQ vwywluwppLt/1 0.5-1 mnynuwung 
lnLOI1lJfJn~ L WUjw· 2flntl : 

4/Jpwnntti b(i vumv-muf~wo-pubp}l ·1>tmnpvpnLiwtlnpt\·wa ubpmw: 

UtlbBDNJI!: U/1rmwpwuwyuru GJmp}lg ywmwptlmu t gwGu um{npw ­
ywG u-1111=!-mu, U'ITlU-mu, pH 7.2-7.4 qbpwfjwublfl t W[lJnLUWJ}lu lJIT)g_lliU, 
2f16myw.Jf1u U'ITlf:!-ntu ywu lJITlU-mu, u·wpmbu}l, <:nmm}luqbp}l pnrl]mGnuL 
U6by~mu t whpnptuJ/JG UJWJuwGGbpmu, 37n C 2bpuurumj16wGmu' 24-4~ Jwu: 

4:ti1..~UU.RNJP.U4:U'L ~US4:DI'la-3DI''L'LbPQ mumuGwuJlpmu bG twy­
mnqwG, qmtgptn , uwlfly/10 , }1Gmlf1G, q[jlgbp}l(i UJtupmGurynrt <ruu}l t.i'}lj)w­
~W.Jpbpmu: 'V[ltnpwmubp[l ~bpwywGqGntLI[I npn2blm hwuwp nttrrnt.luwu}l ­
prnt.l bu ywpJ1 lJITld--mu, L. U'ITlU-mu 0.1 mnynuwuny KN0

1 
UJwpmGtulp11J.tl'/1-

j)w~w.Jpmu, tljbUJmnG UJWpmuwyn'1 pmlflnumu' }1Gf1nlfl npn2Li'wu hurt1tup: 

4:b'LUU<t>DP:J: 4.tupwymu bu UUJJlmwy t.lyubp}lu L 6wqurpGbp/lu w/1r ­
mwpwuwywu GJnt[l}l ywluntJpn~, w~btfl m2 ' wG2wtnt!wo ynttmmpWJ/1 

YlllfunL.JfllltJ. : 'Vbpwpymt.l b(i ubptfywGw.Jf1u brlwGwymJ llli1Wt!fip(ibp/l(i, 
hw~bpf10, pwqbp}lu 0.3 t.lt, bGpwuwzlJwJ}lu fibptupymu bu tflfubppu 0.2 Li't. 
}luy 6wqwpubp}1G' 0.5 ur 4bGfjwupubp[1 UjWUU1b[lbLwy}lp UJGU1j) t ([]l(ib(i, 
npu ummqbtm hwuwp ljbGflwumG J2f1Wugvutrntt Gbpumo~mu t Pfl/luwutn 
ljwGw~ . bpb Ow tflGmu t tlfwumbpbtwy}lp, WUJw 3 opmu Gywuntmu t ~fl/lq 
pwpw }1! W.Jjlu wp mwflpntp Jnt o: 

Swppbpwybt uwtLinGbtGbp}lg L WllP!?WJ/10 yntUj}ly[ly: 
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l.JDP:bDIJlq.J'lU4U'L ~US4U'Lf'lC'LuPQ: ITlwumbpbL[l pwquwoL. zutp­
clmGutlj ymUJilY t 0.5-l ulju bpyw[mtpJwlip: Q..pwUt1f1wljwG t. uutnJl 2P wnw-
2wy0mt1: IT1wmp6 wnw2wgGmu bG upwJG 4JlflnttbGm 2mwuubp[! ljbGf1wGm 
opqwupqumu (wnwttbL hw6wlu pn~mGGbpp unUJ) : li[l.Jntupg UUlWqtlwo 
pumpubpmu mubumu bu ottnpTJp ljwu LlwGp LJnljtupwljmbppwGhp}l u1bup, n­
pnGp Gbplj~mu bu bpljpLbn ol..ntJ.: 

"ULJ 14 IT1wuu1l:ipbtGbp 
WflWL!Gm WflJWU ub2 
Pasteurella avium 

4mtmmpwubpJ19 umwgtlwa )2Untpubpmu bpljpLbnmpJntGD fllli.JL t wp­
mwhwjmt[nul: Ptuqp flpwupg, upwGp pwquwol.. bu · o~nJltlGbp. ynlfwpwy­
mbpjlwubp (S-oL), R -oLu ' ljwp6 ljwu bpljwp gntUJJlljCibp bu : 

4:DI'LSDI'PU3J'l'L ~US4:DNit3DI''L'LbPQ: Uou lJITlf!-mu Slf14wa t , 
mwtflu t hLuttwuwpwzw~ UJflUlnpmu hw211f1f1nll UJtupqmuntl L tnpowGuwu 
Guu1~w<l)2p wnw2wymun4, np[! pwtpwhwpbtJlu pwpopwumli t h.Jmuljp GuwG 
(S L R oLbpQ), pulj D OLQ (n~ ~JlPnttbGm 2lllWLlD) wnut2wyumu t hwmpljtu­
.JpG Gum~wap : 

u·ITJU-nttl LUI1W2LU9Ul1ltl b(i uwlip , Up pbpL lljflUlll)l , untupwqnLJU-ULLJJllllUllj 
htupp bqpbpntJ. qwJlmpubp ( S -ol..), bppbuG wGhwpp bqpbpml tlwrpllp(ibp R 
LJwu M oLbpQ ' tun2nr tnrowGuwG qtuflmpGbp: 

u·ITJU-mu WO[I uljqpmu Ulbf!p t m(ib(imu wmuuopG qwqmpubp}l UlGUJ?IlLL 
hbmwqwJmtl UfiWUIJ omt~mu bu L ljwqumtl Llb4 QCiqhwump uu[JnnurLJwtlmG 
wnwGyv: d-btwulj1GQ ~bG 2JlJ1ljwyGmli: 

4b'LUU.RNJ~U4:U'L U4SJ'l'-lflN()-8DI''LQ: ITlbutmnu UfWpmuwljnq pm­
tflnGnn1 wnw2wgGmu bu JlUflnr 4.bpwlJwGqGmu bu GpmpwmubpQ (ummqnu\ 
bu Q-pJ1Uup nbw4lllrtln4): 'l-pwljLuG nbwljgpw.J}l flbUJJ!mU t1p2w~WJPD 

umwGmu t uwGmzwljwLJwpupp qnLJG: lvunpmli b(i LUGJuW2flWU1Ub[lD , ljwp(l 
~bu liwl.Jwpf1mu, hbuntJlmr4 wyU1p~mp_puG ~mGbG: 

UluSUtJJ'l'L ~US4:DHit3DI''L'LbPQ: 'VbpwpLJwo wtumwpwuwljwG 
G.Jmpj1 ljwlum.Jpmu hwpmgpz}l tunlJw.JnLflJWU flbUJpnuf ~npouwljwG ljbGt1w-
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GpGbp[l (UL4\1mwlj LiljGbfl, WllWtJ.GpGhp , owqwpGbp, hwtJ.bp, pwl)bp) [!GljGrm'i 
t.G l R-36 ctwd hbmn : CGljwo ljbGllwGj1Gbpj1G hbpomu bu . ljwumrpmt'i bu 
9wGp l. UjWU1[1WUll111lll j2Uillj2-UIUjtl_WGj2Gbp: 

Pwljmbpftnfnqftwljwli IJftwqlinq[! l}linuf bli hftulitfbLnt/ · 
I) wtumwpwGwljwG Gjntpjlg qpwdptugwuwljwG. hpljphhn ljhpt4t1~ 

GbpljtJ.wa uwlip Ljwp6 gntLLjpljwoL, UJWLt1p0 U111W2WQUt1fl Ll'wGptGbpj1 
wu2wmt'iwG Ll_pw : 

2) 4bGuwppopw4wG wljmptJ.mpJwG tJ.pw ' ~bpwljwGqGmu bG Gjltnlmru1-
Gbp(l, wnw2wgunui bG pGI)nL, 6btwmt'i bG LW4UJnqwu , uwlflqpGQ. jJGm­
lflGu, lH]lgbpflG(l L mppzGhfl. ,mLGbG hbunt11tnj14 wlttnJt~ntp.JmG: 

3) Lwpnpwmnp LjbGT}wuj1Gbpj1 wGLjuwG tJ.pw : 

Sll~LUPbUPU8P~UPll~5P~ 

Qumwupp · Francisellaceae 
5h:q' Francisella 
.!,wpmg}l{ Francisella tularensis 

UluSUPU"UUY:U\., \,30!-td-C: 4bGJ1.wGnt J1bnl,u hjltlwlirllll~I.JWG Jtut~LU­

uutlj hbtnwqnmmp.JLLIG htudwp ~bpgtJ.md bG t'ibbtugtuo wtJ2wj pG hwGqntJ!J[ib­
ppg, ~j1clwo L4Ulll.P9. LLimGLjmwm(l 4tud uiUllllll.IJ wupn112ntl.J•u, tlbqu. LJtlw(ini! : 
4bur}wGm wGLtmlijly hbmn ' uwrlliJ, bpjlljwuGbp[l, 4Jw.JOWrl[l, tunznp I.J.bGrlw­
GJ1GbpJ1t( Ll'how9wo wtJ2wjpG hwGqmJqGbp[!, ljpon11Gbpp L W.JL Ll'w[ip 
LjllG'ltulijlGhpp qpwljGbp[l, pG~u1bu GwL 2l1l(1[!: UJlll!)[l ltwph[p t 
UJWhLLtOnJW!JGht qlflyhppGp [nLOnLJpmtl I.J.wu utnhpJlL tjwqbL!lGJl, JtllfJtJ L 
UJUI[lW1Jj1Gp tuwnGmplllll t'i (25 tl [ Jlllfl, 2.5 UL UJUIIlW:jJjlG ): <huHUl[lllllllt I~Jm(i­
Ghfll~ Ljwunupmo bG hunnmlj LL[W.Jt'ituGGbpmd, hwzt.J.p wn[ibtnt.l tjurptulj]l hw­
ltlmlt LJtnwGqwL!npmpJmGu : 

UU'VPI:llPUUlfl.ElJ'U <uSllflflSflN?rBU'U UJuuUU'U 

UU"U.PUL)..f\S!1NJC: il}wUJ[HUutnmt'i hG vump-mut~wOf! Gbp , Gbpljmtl[lUU1 
q_tnutljl L f1-nowGm[uljm-q_JluqwJp 1-1 .5 cttut'itJ.w [lU!)W~J12mtY, 4tuph[p t Gbp­
Ljtq GwL, Gnupwgpwo 1>mGpu~Gn4: 

Utiu5!1tUC: Ubpnp t : 5wGp[! 4wu1tupmt'i b(i hwmmlj uGGqwJJ•G t11•2w­
~LUJpbpmu' Lfwlj-4nJp tl]12W~WJ[llllll (llbttGtll\-jWJ[l[i Llp2LU~WJ11) , ·1JpbLiujlUJl 
znLJn tw'lwJpG wqtupmu, bobuwGnL!w Jr wpJmGwJjlG wqwpmd, I 0 mnljnuw­
Gng UIJl.llllUWJpG wqwpmd, gpumbrGwJpG ljjwwhbqmlj tuqwpmLI' : !~wGpf.! 

ljtULilW[lnLtl bli Wf1Jt1LU UJWJ111LUW4nrt tlfl2Wll_WJPb)lllltl, WllW2Wullltl b(i ULLJjl -
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mwlj, hpljuwqmJG hpwGqml t'iwGp , lnnp, hwpp bqpbpml_, LptUJ[ntG qwllmp­

li bp : 
.:.hflm4 Lip2wt.J.wJPhpnu\ tJ.wm bG w6mu: u·wlj-4nJl1 dl12LLt4.WJJliHU w6mu 

bG Gppwhwmplj, tunuwtJ., tJ.lw.JLmG qwflmpGbp!l mbupnll_· GuwG lnpowltu•ri•­
LIL LtnqmmpwJP mjnqj1lj 6Lp S -oLG t, mGp Vi - u 0- hwljwapGGbp, tJ.jlpm-

LbGm u j1t'imGnqbG bG : 
4ti'UUU.RP.ffi'UY.Uu .!,USY.fil-td-ofil-"U "Ub.PC mumuGwuppnu\ bG tlLLtL-

pnqtu , t'iwuGnqw , qt.llgbpjlG, t1b4mnppG llJ.WpmGwltnll litJ2wtlwJphpmu: 
lllvSUUflu .!.US4fii-f()-ofil--u"UuPC: '-lwrwi.Jwa LjtGqwG)lGbp[! QGLJlimu 

bu · t'iljGbp[! 3-4-]1t}, twLJ bnt.J.wtunqmljGbp~ 4-5-rtl orr: "UpwGy hbponu.'iflg hb­
mn t'ibnmLjtugtlwa o2wtuGbp bG Gztlmd flt1l2bpmd, tJ.lwJGWilllltl , uwpflllLU, wt.l­
zu.IJpG hwGqmjgGbpmli : OpqwGGbppg gwGp hG ljwmtupmu UWj211lll Ljnt[tnnL-

pw wG2wmbtnt u Ufl- •lGbtm hwdwp: Y.buUU~fiP~C: '-lwpwljmd bG UUJ)lmwlj dljGbtlrG L onll_wtunqm4Ghpj1G 
wtumwpwGw4_wG GJmppg t.l_bpQ\lWO Ljwtumwnt.l bGpwdwzljtuJflG L Gbpnpn-

t.lwJGWJpG bi)WGtultnt.l_, 0.5 tll l)l1llWJt1t.l: 
UTIP:bfiLfiQ-P.UY.Uu .!,USY:U"UP.C"Ub.PC: SnqtupbdpwJil hwtlmg\1 ~[1 

LiwGp qpwdpwgwuwljwG Ljnljwou, pwrw4, 0.03-0.7 LI'Lju hpljwpmflJtuL'ip \-Jlll­
UJP4 t: Uutn)l ~p wnw2wgGmt'i , wGzwpct t: 4bGllw(im opqwGj1qdmt'i wnw-
2wyGmt'i t Gmpp llJ.tUtnp6: Cum 11-nuwGml_uljm-q_jldqwJ\1 GbpljtJ.md t tJ.wrllw-

b[li.J.GwqmJG , hw6wtu. bpljpubn ounll_: 

'vlj . 15 SnqwpbdpwJr 
pwltmbp~wGbp 

Y:fii'LSfii'.PlioP"U .!,USY:fil-f()-ofii'"U "UbPC: <wpmgp£J:! ljwpbfll t wG£w­
mbl urwJG LjpOnllGtpry (u4Gbp, wnGtmGbp L WJtG) wGt'i\12WI.J.WG ywG).? Ljw­
mwphtnt.J.: Q-Jnt!1tuU1Gmhuwi.J.wG 4hG11wGpGtpj1 L umzmwl.jwt.l_np qwqwGGbp\1 
wtuUJwpwGwi.J.wG UJlllfPY mnqwpht'i\lWJ[l hwpmgtJ~I! wG2wmmtl l:iG lwpn­
ptuump I.J.bGf\tuGpGhpp (ulljjlmW\.J. oljGbpjl) tl\12114. 2-3 «l.jntJ(l» wGgmtl I.J.LUU1W­
ph[lll 6wGWUJLUPhnt.l_: CGqnpmd QLUUIJ[! U[[!Ull ur2wtJ.wjpbp~ 4.J:llll qwmwpmtl 
tG t.\p2wtJ.Lu.Jrr dw4hpLmJp\1G hJmut.{wopp tl_lnpp Ltmnpp hutmdntJ., nrD t.J.l:ir9-
t.J.mt'i t hjlllUtJ.wop\1 tunppjlg, pulj hjntutl_wbj2LUjpG hbl'jnti.J.\1 gwGpu~ l)bU.Wllltl' 

uumt'i hG t'il1 2wt.l.WJP~ dw4bpLmJ13pG : 
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4:u"UUU..QN.Jl1U4:U"U U4:StnUll-[c)-Bfii-"UC bpl..wu t quqJm, hpp up~w­
l[wJilmd UUjptnW4ntgp !2WUW4Q !:)WOp t: Uatl.IW)JpwmubpQ tuonpnu.l bu W­
r1W)JWgUbLnl[ J3pm, wnwug qwqp: tibrwmu t UUjpmw4mgubpQ L wnw~w9-
Gmu uoupw~pwapu: t>u11nur wnw~wgumu: 

Ctill.PU"UU4:U"U "Ufii-B"UUBfiHJC 4wmwpl[nu1 t Ufl.-mu zp6m4p I :25, 
I :50, I: 100, I :200 Gnupwguwu UjWJUwuubpmu: nplljbu hw4wupu oqmw­
qnpol[mu t lfw4-YnJp Up)JWtlWJ[lntU w6b!:)pwb 48 ctwdjw 4ntLUllllpwu : r l-pw-
4wu bu hwuwrtlmu WJU nbw4gpwubpQ, bpp mwltJu t wqummpGw!:Jpw l: I 00 
Gnupwgmuntl, bp4m fuwznl[, Y.wu4wbbltJ flhUjJ?bpnuJ nbwlJ.gpwu ltJGmu t bp-
4m tuwuz, (++), 1:50 Gnupw!:Jmuntl: 

~wtlbLJwl 4wpbltJ t flUbL "Ufl., nbwlJ.gpwG '1PW4w0 bu hwuwpmu hw4wo­
up L zp6m4p uumtlwopp upGzL I 0 JlllUjbp [IUflW!:Jj211lli atuwqlllJU UlJWt.lwnwlj 
wnw~wgGbtm f]huwnuL 

Pctz4w4w0 UJpw4mplJ.wJntu WLbpqplJ. wtumnrnzuwu hwuwp 4]1pwnnu1 
bu mmLwpJlu wttrqtuu: 

flwljmlipftn[nqftwljwO wjuumpn2mtfp hfttJOt{mtf t · 
I . lfwur pwpw4 4n4wuuwu gmlllr4Gbpp wu~wmuwu t.lrw, 
2. hwmm4 Up)Jwtlw.JPb[llllu wobgpwb uwuptubpp IJ.nqmmpwJpu 4bu­

uwppu]lw4wu wltm]ll[mpJwu tlpw, 

3. LLUpnpwmnp LjbUf}Wup(ibpp {UUjpmw4 ulJ.Gbp]l L, unl[wfunqm4Gbpp) 
G4wmtlwup wpmwhwJultlwb wtumwuj1G hwmylllfl.Jmuubpp L[pw, 

4. 'Uf1--p LJLJfl--]1 wpwq wfumnpnzuwu Ubf)nT)]l t.lpui, npj1 clwuwuw4 4w­
flht]1 t oqmwtplpbbt wtumwhwptlwu hJmutlwbp]lg wu~wml[wo ti'wG­
ptutpu' hwlJ.waruu: 

~Pfl~BhlOQP~UPfl~BP~ 

Cumwu~p' Brucellaceae 
Bh'l' Brucella 

Cfiqqpljmu t tJ.hg mhuwlj • Br.melitensis, Br.abortus, Br.suis, Br.ovis, 
Br.canis, Br.neotoma 

~uSUQflSfil-[c)-BU\,. "UBfil-[c)-C: LJbGilwGm hflt.IwG'lntPJWU QUpwgpntu 
htmwqnmmu bu t.IJ1ctwa UjLnlllrJQ UJlflJ1Wf3Wf1wGpntl, zmr~UJml"]wJjlu hbf1m4u 
4wu UjmllP umwunpuu· 4wllll[wa hpl.jm awJilbrmu, UJwpbGprtiwmntt op­
qwGGbflfl 4mnpubr: l.Jwpu' J3wpu 4wu 2.1111 pnrwrptlntl utwhwbnJwgtjwa 
( 1 o oL 4wflru o.Jq) : 
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UlTuP!:llPUuUliUu <l7SU.Qf1Sflrfi}-3Uu Ulvl:7l/Uu 

UU"Uf'UctflSfiHJC: ITJwmpwummu bG wtumwpwuwY.wG GJmp]l pump­
Gbp, pump-mUJtlwbpubp GbpJ?JIG opqwGGbp]l~J L 4wfl]l Gmm[wopJ19, ubpm9-
JJ[lg (l[hp~puubpQ gbGmpp:pmqmu]lg hhmn) : :bJlpumu hG uUJppmwJpnyp pn­
YP tlrw: l.,bp4mtl bu uum Q.pwd]l, lmtunl[u4m 4wll Cmuw4j1-Cp0]1 , Umwu­
utr: Llwptl Guml[wop]lg UjWUlJllUUlflWO pumpGbpQ uwtupwu ubr4tw Gwtuw­
UjbU awpuJwqbpanll1 tG 'Ur4Jl~lmrntlr tuwn!impf1mu: 

Uti.uBnHJC: l.Jwmwpmu bu gwGp hbmLJWL u]12WtlWJf1hpmu' LlUWUjhUj­
UlllUW.J]lU UWflflUI.J]lu pnqJmG (UITJLP), uuwuwflf1W4Ul!:Jbp]1Gwj]10 wqwp L 
pmumu (U1_ Q.U, Ul..P), 4wpmn1>1IW wqwr. 21J6m4wqb4umrnqw.J]1Ci wqwr: 
8wtipiJ ljWlflWJllliU bu ITJUIUlflJ11Jl]l 4tupng]14nl[ u]l pwG]l tlJnraw(inpGhjlntU 
Y.wu ITJhmp]l]l pwubpmu: 

l.Jwpj1 Guml[wopjlg gwuvu 4wmwpmu bG wqwpnqwjjlG uj1~wtlW.IfllllU 

ITJbmpjlJl pwubrmu, llfl[! Ghp4 t UJWJllllUWl.jmu, opJlULU4' YlltiLiltJU4nt u]12W­
Ljw.Jp , lftTJLU, 4LJill4nqw.J]l Y.wu qhGgjlWU uwGmzw4W411LJU]l 4wu UWLWtu]l­
UJjl 4w0wz]1 ubp4bp]1 hbm: 

8wGpbpiJ ]104mpwgtlmu bG JO or 37-38° C 2hJ1tiwumj16wumu: Br. 
abortus-]1 wnw~j1G uhpmGqGbrj1 w6]1 hwuwp UJbmp t ujl)Jwl[tuJpmu UJW4tu­
ubg(it,L ppl[waG]l pwuwl.jlllfl.JillUQ (w6b9Gmu b!i 10-15 umY.nu wutuwppm 
qwq L4Lupmuwl.jnf1 tvu]14wmnpGbpmu): 

4:u"UUU..QNJllU4:U"U ~US4:fil-[c)-:3fli-"U"UbPC mumuuwuj1Jlniu bG qum­
l.jnqw, wpwpj1Gnqw, rtb4umrnqw, LLillLilljW UjWJllll!iw4nf1 ~jluuj1 ujl~wljwJ(lb­
JllllU. uw4WJllllJwa z]16m4mu: Unw~wyumo bu PUI111L, aaupw~pulapu L wun­
Gjlw4 : LJwmwpmu bG ywun 4wpmo L u·tTJcr-mu: 

4:b"UUU<l>flPQC: bupwuwz4wJj10 bf1wGw4nl[ I l.lt 111lqWJntt GwfuwUjhu 
antlwtunqm4GbJlj1G WflJillUQ ummqbLntY hbu111 ttwpw4mtl bG wtl.IU1Wptuuw-
4w0 0Jmpj1g umwgl[wa 4wtunLJpmi: l.Jwf)]l GULmlwan]lg L ubpmgpjl t[br]lu 
2hrml19 umwgtlwa 4wtumJpQ Gbrwr4ml1' bu bupwuwz4wJ]lG hf1wGw4ntl2-J 
UL lllllJWJiltl Wtjf1JlP utru]ltiw4hflbupu: l.JbUI1WU]1Ubj1Q (bG uG4Gmu: t.lwrw4-
uwu 15-25-pTJ opu L 40-rl1 oru nrnzmu bu wqumm]lu]lulibpfl mpulp(l wp.Juiu 
z]16m4mu, u4uwa I: I 0 unupwymuJly uj10~1.. I :80: 

Cti.W!U"UU4:U"U "Ufii-B"UUBfil-l.J'Q 4wmwrl[mu t fl.nq-pbuqwl nbwl.j­
yJlwJr (f1-P(D), lJLJf1.-]1, LJLJ~ -]1, Ufl.-]1 oqumpJwup : Curt npmo Ufl--]1 oqump­
JWUp z]16ml.jWJjlU nbw4yJlWJ]l ctwuwuwl.j hbU1W!.[11LnlllflJ11LUQ l.jwU1Wj111LU bu 
mwpphp GnupwguwG LllWJuwuGtrmo' 4wtut.Iwo 4tu'lwum mhuw4rg: 
hm[nJl hiWhrwt.Inr wuwumGubrjl, ntf1UlhJlp, a]lbp]l [p6m4Gtru Gnupwyumu 
bu :Pilqrntnqjlwl.jwu LntOmJpnl[ (0.8 mnl.jnu NaCI) I :50 u]lG(t.. I :400, 
nztuwpubp]l, WJUbflr. tunt[bjlp, qnuhzGb{l]l, brt2h[lntUbj1]1 1.. zubr]l z]16m4u' 
1:25 t.. wttbltJ, umzmwl.jwtlnpqwqwGGbrp L anl[wfunqml.jGbp]1zfl6m4u ' 1:10, 
l :20, I :40 L I :80 hwrwpbflllltJJWUp: QwGqt.IwuwJ]lG hbmwttnmmpJmGGbJlp 
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11huwnu.l rGilmGblJl hG wnw2]1G GnupwymuGhpu: ltwpu hbmwt1nmt]nttY t o­
f1w4w.t[!G ntwl.jy]IWJ]1 Ol}UIHflJWl~p (On-): 

f.!pnt~Jbtlibp]l uuuppbpwl.jmO[! f_}um Br.melitensis (n~tuw11]1 L LUJU!t), 
Br.abortus (tJ.tn2nr hf12hrw4nr wGtuumGGbp]ly), Br.suis (tum[Jl) , Br.ovis (n~­
tuwpJ1), Br.canis (zwG) L Br.neotoma (pLtlmmutjpG tunGbm]l) mbuwl.jGbpp : 
ltb(itltuG[!Gbpp L tYWfllllll hwuwp uba GzwGtuymp.JntG mGb(i WI!W\?PU bpbj2 
mbuutl.jf_}: "Vpu1Gq u1wppbpwl.jmti[l ywmwpLtmo t [!Utn hbmL.JWL lnuml.jw(ifl2-
Gbp[l ' 

I . liatuwaGp (C02) Gl.jwmuwup ntGbywa UJWhwu2umGpj1, 
2. r5atYpw2rwaG[l ( H2S) tunw2w9 owop, 

3. mwli]1G L :PmpupG UJWpmliwl.jn'1 u[!2Wt]W.Jpbpmu w6]1 wnl.jw.Jnt~)_ltuup, 
4. UUJb~Jr~)r4 2[16ml.jGbpp htm '1JlwywG Wl}LJilllnpGwy[lw.JJI L .'j>wq]l (UP) 

Gywmuwup mGtywa qqtu.JmGmpJwup: 

lJOC\l>DUlq.P.UlrU"U ~UStrU"UP.C"UbPC: ~JlllltJbtwGb(l[l owGp, SJIItul]l-
4wGuwG ywu ynywGuwG 0.6-1.5 oyu hpl.jwpm~Jwdp wG2wpd, pumplibpmu 
wmuGo]1G-wnwGopG, qmJq-qmJ4 ywu 4nLJtnbpn4 11Luuw4nr4n'1 pwl.jUJbpjlw ­
Gbp b(i: Uup1p 2bli wnw2wgGnu.l: Q.pwupwgwuw l.jw(i bG: Cutn l111quu]ul.jnt 
GbplJ4nu1 bfi L1wpupp , j1uy tYJmu uwGptGbp[!' l.jwGw ~: 
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' . . 

. ... - "·. .· .. 
,, .... ,.. 

' • •r .. 
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: "'~~tir .~ . ~ · -J\ ... ~~-
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Br. mclitensi~ 74 zulwujt P2]12libp, 
S-oL, ttmznpwytHu 11\00w(iqwu 

"Ulj. 17 
PpmybJwUbJl]l qwqm~Gbp 
lunznpwynu\· 20 Lu!iqwu 

Utib5DHJ~: Ppm~JG [LUUGJljl LUOQ bpLwG t qw[Jlu 7-10-30 L LU4btJ1 or hhmn: 
UGGqtuj}lU UJ]lGil uJl\?LUL]LllJ(llllU Gpwup WI1UISHU!JUI1111 bG uwup, JHUtjllu(i­

SJ!ly, mnmgj11.j , hwpp bqpbpn4 qtUf!lllf3Gbp (S-oLbp), hwGilPL41lltl bli liutL tuG ­
hwpp tYwl.jbpLmJpn4, l:ipl[GWt)lllJU bpwuqj1 qwqmpubp (R -oLI:ip): q·Wf!tnplih ­
Jl!ly UJWUlpwummu bG pumpGbp, finppy hG ywGnu) L llGilLLY b(i un. pplll~JhLUI­
jpG 2l1 6ml.jp hbm I :50 L I :2 GnupwymuGbpn4 (f>IHJL wqummpuwg4n'1 4mt­
Lillllptu(ibp]l hWJulGtupbptYwli UU1Wutwl.jn4) : 

l)4 

<!.brvu4 u[ll?wLtwJrbpmu ppm~JbtwGb[l[l wnw2wyGmu bG hw4w~wpw~w41 
u111u1npmu ' bpl.jGwqmJG bpwGqp UJwmwubpo o11w4j1 L wGG2wG (Juul4wopj1 
WI1Ul\?LU!JlllLYn4 : _ 

4b"UUU.f!NJPU4U"U <US4flJ-.[<)-5flJ-."U "UbPC: tuunpmu bG wa]uw­
\?lllllulGhp[l , WI1W2WQGbtn4 ~~lll, 2tG 2PP4W9_Ci mtY dhttulll[IG(}, ,lbli ~w~w~: 
qmu l.jwp[!, 2bG WllW\?Wt]UnttY pGt'jllt, [lul.j aai.lpW\?fiWOjlG UII1LU})W~)Ullltl blt 
l.[wtu4wa mhuw1.[[19 L 2mwup~r Q.nJwgGmu b(i l.jwmwtWt[W : . . . 

PpmybtwGbp]l mbuwi.[Gbpp mwpptpwl.jntO[! l.jwmwpmu b(t [IUUl G~m1G~J 

uGGiltuJpG up2w4WJpjlG tu41:itwqpwa GbplJbpp )ntamwGhptl Gl.jwmuwt\p nt­

Gbqwa nbwl.jgpwjp, jlU 2UJbU OwL [llli.Jl OGUPW2[1LUaGj1 ~11W5_)W!:JLYwG, co~.-r 
ul)~muun\p mGbqwo UJlUhWG\?UillGj2Gbpfl , ~mtq[l Gl.jwmowup qqwJGmpJwG l.. 
upwnhqbu1mnp 2]16mi.[Ghpjl hhut Un-j1: . . ,· _ 

:tmpuJlG u1wpmGwt[m1 li)l\?ultjtuJPml.l (I :25000) uttimu bu Br.melttenSIS -u 
Br.abortus-[1: 

·~ Br. melitensis Br.abortus Br.suis 

r 
:bm l!u[!G h!HlUW,IpU 

+ + -

1: 

SjmGj1Ci I :25000 
+ - + 

H2 WI!LU\?lli\JIHU ~ ll WIIW\?W~JUnu.\ fllllJl WllW \? lU0lll U ]lUlllbUu]t~ w-
ljLUU LUllUI\)LU\JIIlU llLU\?W\)IliU 
t 2lllU1 wlili2wG 
LJWlitulJnL~IWUP 

<lhuhLuli\)umGJ2 C02 w6 um.[nrnuljwG UJtuhwG2mtl t C02 ~ LUO Ull~llplUljlUli 

GljLUUillWUp wbpnp L!jWJUWG- )JWJlOJl lljWpllLUWljlll- wbpnp L4LUJ -
Gbpmu llliiHU (10-uJnl.lnu) uwGGbpmi.l 

'l.,zwGwLJmUGbp[! 

« + » pplll~Jbtwlibp]l w6LI GbpljtljLUJ!lllGwljnl'J uGGqLuJ]!G u~2W~WJJllllU 

« _ » )JfHH\Jb[WJ]lli w6]1 pwywljWJIIll~.JillGLI GbjlLJ lljtupm!iwlrnq uGuqwj]tu U[ts>wt.[w.J-

fllll.li 

Ppmgb[wObpft wwppbpwljnq-wjuwnpn2nrz hwwqw0ft20bp£! 

1. <Pm).1ntuwl.jwG w6 t u1wl]lu Br.suis-[1 : SpnGpG UJWpmGw4nfJ. U[l\?LLILlWJflnLU 
( 1 :50000) wo Lllw[Jlu bu Br.melitensiS-Q L Br.SUIS-[!, w6 ~ ]1 mwt]w 
Br.abortus-u: 

I 



2. {)aupW2[1WOup ~111.Jl WllW2WQlllll Br.abortus-j1 Onm, wLjbtJl pGmbGuptJ. ' 
Br.suis-11 Onm : 

3. (0-ptJ.wuGp ywop UJWpmGwljm~JWU flbUiJ211ltl w6mtl t Br.aborlus oLr. , 
Uj1Ul.JU WnLU2PU ubpGflp wop flbu.wmu : 

4. Qqw.JmG t «Sp» ~wq!1 Gljwunlwup upwjG Br.abortus-[1: 
cn.ugU"UU4Uu ufii•3"UU8fii•UC: lvnznp bt"[2bpwtJ.np wliwumGGbpj1 

ppmyblnqj1 flbu.wmu Un.-G hwuwptJ.nu) t flpwljwG, bpp Gpw z)16mlj[l I: I 00 
GnupwqGbtJ1U U1LUU1U t flpLuljwG nbwljgpw n; UJWLJWU pwG bpljm tuw2m1, 
Ljwuljwubt]1. l :50: 

n~tuwpGbpp , br"[2bpmGbflp, qnubzubpp L zubpp unm rwwi.JwG nbwi.J~JilwG 
1:50 GnupwgnnW t , Ljwuljwabt]lG' I :25: 4wuljwbbtll nbwljgpwGbpll flbU.IJ21llU 
hbmwqnmmp.Jt1LGQ [1UU1 Un--p Ljpljunu~ b(i Lu uhlj wGqwu· 3-4 zwpwp wGg : 

Lr4rl--u hwUWillllll hG flpwljwu 3-4 juw ~ qGwhwmuwG flhU.IJ21llU I :5 L ut ­
tJ.hLI1G Gnurwguwu clwuwGwlr 

UqummpGwypwJp nbwljypwG hwuwrtJ.mu t flpwljwG , WJU qhu.wnu\, hpp 
hpLwu hli tlwtJw urqummpuwmll tJ.tupqwqm.JG LjlwpptGbp : 

OtlWLJW.Jjlu nhwi.J~J!mru hwuwrtJ.mu t flpwljwG . hph Ullwyt1wG zhpmnu'i 
wnw2wllmu t 4wl4mJm otlwi.J , pulj Gpwug mwlj' wGqmJG U.JmGwlj , flW quw­
hwmtJ.nn~ t bpbp tuwr bpljm tuw2 quwhwmuwu qhulpnru Ljwuii1LJU1 oqwi.JL! 
u.tpmwlnu.JultJ.mu t , lw4 Gpw mw4 Ljw~p UJmliwljQ t]1Gmu t LjwtqmwtJ.mli 
4111_1Ujt: ntuywuwljw(i nbwljgpw.Jp qbtqpmu LjWU)IllJUl OI')Wlj[! pwyu.ti.JW.Jlll U t, 
j1Ulj UJillGWI.j[! Ullinul t LjWU)IliJUl qmjup : 

Pwljmbpftn[nqftwljwfi wjumnpnlnufp ljwmwptfnuf t wjumwpwfiwljwfi 
fi]mpnuf. 

Sl6 

I. 4nllwliuwG lttuU qml4pi.Jwuuwu, qpwupwgtuuwl1wG L [lUlll Lrnq­
pltJ.uljm GhpljtJ.wu pwljmhppwGhpj1 hWJU1utupbpuwG hj1uutG tlpw: 

2. 4nqmmpwG wu2wmtJ.mu t hwmmlt uGGt1W.JI1G ur2wtJ.w.Jphpmtl' 
lfiTlLP-mu, L Q..U-mu L pmlllnGnu\, Ljwpmn:j)ptJl wqwpn!L1 L LU.JtG : 
PpmgbtwGbp[_ltu6mu hG flLUuqwq ' 7-j1y Uj1G 2L 30-40 optjw [_l(i ­
flW ~J1211lU, t\wup, pwljlwliyplj, mnmqplj, hwpp (S -oL ) qwqmpGbpj1 
mhu12nt1.: .:.t'lm4 till2LutlwJPhpnu1 GljwmtJ.mu t hwtJ.tuuutpW>WLjl 
L41J.ll111p11LU ' L4UlU1WUbpo OflWI.jp WllW2WQI1lUI1lj, hbmwqtu 
uumtJ.wapntJ.: 4mtmmpwG lim.JGwgtJ.mu t n."U-p oqum~JwUp: 

3. {)ntJ.wtunqmljubpp tJ.wpwljuwG hpuwu tJ.pw WJlJWG z)lomljjl hhmw­
qw hhmwqnmlllJ3jllluntJ.' [!UU1 Un--p: 

4. <l>npt\LuGnpw.J)lli Url--p, 440--p, 4tJ4n.-j1. 0-nq-phGtlWL Ljlnpop oq­
Uillf3JWUp ' lll[1JWG zjt6mljGhpntJ. L Ljwp)l hbmwqnmlllJ'}.JntUntJ. ' OI')W ­
lJtuJ!lG t{mpop oqumpJtuop : 

5. LWJU11[1hU Lj)lpwntJ.mu t Wtbrqr4 wtumnpnzmU[! uwup bt"[2bpwtJ.np 
wGwumuubpp Pllmybtnqp wjumnpnzuwG hwowp ppmybt]ll[LUU1 w­
LhpqbGp oqGmJ3.JWUp : 

UP~PPliNSP~UPfi~BP~ 

Cfimwfiltp' Bacillaceae 
8hrt[!' Bacillus 
~wpmgpf Bacillus anthracis 

~osuunsn.H()·3Uu u3fil--@'C: 1Tlbpp~hrlt4 wGn~Gbplt W[1JI1lU[l (pwgtu­
lllllJ')JWUp junqp) LLJWU1[1WUU111lU bG pump hWUUl zbpmntJ., wnwpi.JWJWI.jWU 
wu1w1.JmG pubtntJ. wp.JlllU[! Ljwu f1PW4P wljwG2£! , 1111[1 Gwtuwl4bu 4wL4tJ.mu t 
wGn))Wltwl4ntJ., ~ulj Ljmpt.J.wapp mbrt[l f1W11tl.mt5 t mw!2WYJ1WU pwhwljntJ. 

(zutwflbt): 

UUUP!:liPUuUl.flf& .(uSUflflSfl.NirBUu U!vuUUU 

UU"UPU'l-.flSfiHfC: UtumwpwGwljwu GJmppg L4wmpwummu t:;G pump­
Gt.p, uhpljmu ~LIUl Q..pwup, L4WU1t't6p hwuwp' ~UU1 0Lmr Ulltu~G~ , n.nuw­
untJ.uljm-Q..puqwjp: .:_UitJ.bUWL Ljwmwpmu bG umupGl:iughGulw.JpG uwGpwflp-

mmu llll')llW411 Ljwu WUlll!J.'lW4P :t.:.tr-nt.J.: 
UD.b8fiHfC: 4wmwpmu bG ywGp unt.jnpwlj_wu utt2wtl.UIJ[1l:ipmu · 

lJITlf!-mu, UITlU-mu (pH- 7.2-7.4): 4wui.J.wbhtl1 flhl4J2hpmu niumuuwuppmu 
hG JWp<.lmGwljmJ3JlllU[l LJ11lltuhb'lm4 W4W[1l1LU, npnzmu hG hbunt]lmp4 htuuJ ­
Ljnq3JlllG[l, qqwJlllUlll~JlllU[l L4hG~y~L11Gj1 GI.J.wmliwdp (uwpqtupmUIULUUJWI.J.p 
mhum[J): fO·tJ.wpljwa hwmljmpJmGGbpntJ. Bac. anthracis-[1 mwppbpwljmli bG 

4lU1WUWGptGhp~~ (uwu.(pn~pmuhp~y ): 
4buUU.Q.fltJllli4Uu ~US4fi1'@'3fil--u "UbPC mumuGwuppmli bu qum-

Ljnqw, (\WLWlJUlnqw , uwwnqw, tLnqnqw, flhljumpllG U.IWJ111LUWI.jlll'j Up2Wtl.WJ -

pbpmu: 
4b"UUU<l>fiP::>C: IJGpwuwz4wJpG l:iqwGwljntJ. t.J.wpwljmu bG uL4pmwlj 

LlljGbppu LjLUU antJ.wtunqmljGbp~G , owqwpGhppG , wtumwpwGwi.J.wG UJ11LJ3l19 
umwywa LjwjumJpntJ. 0.1-0.2 tit f}nqwJntJ. (uljGhpllG ), uGwgwo LjhliflLUGpGh-

pjlG. 0.5-I ·UL !J.nqwJntJ. : 
CD.UPU"UU4Uu "Ufii'3"UU8fiHfC: '1-ptJ.mli t oqwGumuwG nbwljg~wG 

("Url-) uppl1rwtumr hwljwaGp (GumtJ.wapwaGf1) hwJmGwphpuwG hwuwp, 
11[1l4hu WJI1l4PLIPU bwnWJlllU t hjmutJ.wapubppg, wljwG2~g , LjwztJ.wunpJ3bll.hu 
hnu\ppg umwgwa tmcrwliqmlj[!. llfl[l L4WUl[1WUU1tJ.mu t upwGg ~~q~11LI14!1W­
Ljwu tmcrm.lflp ut2 (I : I 0) 20 [10L4b bnwglibtntl. L. J2WUbtntJ. wuphump pwu~2ntJ. : 

UTIPl>fiUlq_.flU4Uu ~US4Uu.flCubPC: Bac. anthracis-~ wGzwp<J, 
qpwtlt}pWI.jwG, junznp (4-8 UljU) 911LL4lti.JGbp bG , hwliflllLLJWlJW9 I.J.mpmtlwb 
awwhpntl L. 4tnpwgwa hwljwnw4 OWJpl:ipmu : UjumwpwuwljwG G.Jmfl~9 
LLJWU1J1WUU1tJ.WO JlU!1LJlUb[1lllU flWUWtJ.nptJ.mU b(i Ljwp6 3-4 2'lfWGbpj1 , ~ulj 
I.J.mtmmpwJp pumnGhpmu · bpljwp zqpwul:ipp mhupnt.J.: 



!vnqbppy umwylj_wa GJmpmu dwptp oL£! mflUJfl4 t' 4wp6, 4tnp, 
hwmf14wJpG wpmwtlJ~muGbpnlj_ : 

·(,ii,f "') ~;, 
: '·;'') "~ '"' ~ ' -~~~ 

.,~~ "~, t~~ \ 
... ,"";·r ! ..... '"'~~~~ ,, 

., 
'V4 . 18 Bac. anthracis 

OpqwGpqumu uwGptGbp£! wnw2wyGmu bG UJwmp6, flu4 wpmwpj1G up-
2WLI.wJPmd ' UUJnp, 4bGmpnGw4wG !}Wuwlj_npmpJwup: lJwGpw!}pmwljwjpG 
mLI.JwtGbpp hpuwG Lj_pw 4wpb~l t uppflpwfumfl !lPW4wG wjumnpn2mu mwr 

4:fil'lSfii'PUof'l'V ~US4:fil'lO'Bfii'"U'VbPQ: <.wpmyflzu wbpnp t : 
lJ(])U-mu w6b~w wnw2wyGmu t mwtlJwlj, wG!lJw.JL, OJwG tlJwpfltGbpp GuwG 
wGhwpp qwflmpGbp (R- oLbp): 

lJ<T}.P-mu mw~u t t.flfupmG pwt\pw[Jjl [Jmnnn GuwG Gumtfwog, pnlfhnG£! 
uGmu t pwtlJwGqplj : L 

~---·· 

'
~~::-:, •• <:) 

'~~ ..... ~"' ,$ .. ~ .. ,1),~ .. 
D o•~ "'..,..,,.,.,....,. 

G' 'II) 'ae:, ... llbt:)"c:"lfl o-::>-.DG'~ "lt-.::•i:lr:.~O r;1,.,.,. '1,.-- Gt:r-GliC 

' 0%... ~_,-aGJ~-I"'il 
Cb~ t~effftd/lil<l" .,piP: 
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g) t?~~._-:,~~~ -e 
11
v, <P~I'Ulau••v• 

(;) 0 ... o /Iff~"' 
~ ... .,c"'a "~'~ 

~f,lil 
·~Ill ,_Ill 

'Ulj. 19 Ujlp]IJIW]'ullljl 
pwg]l[]l pump-u11.4t.fwap: 
UqwpwJ]lG 4mtmmpw 

'Ulj . 20 Ujlp]lptutum!J pwgflt: 
Cl-wqmpubp[! lU(jlUJlllUJ: 
lvnznpwgmtl'J.! 100 wGqwu 

1..4. 21 U]1p]1pw]um]1 pwg]lr 
Ul'iJ.! 6btwm]1G]1 UJmGwljmu 
awlJbtntf gwGp ljwmwpbtm 
qb1.4pmu /u]ubuw/ 

U'<T}U-p Lj_pw UJbGpyp~G wlj_btwypwa uf12w4.wJpmu (0.5-0.05) uwGptGbpG 
t1lir1mGmu bG qGI)bpp oL, np~ ljnLLj_mu t «UwpqwpmwuwGjwljfl bphmJJJ»: d-b-
1tlltnpG~ Lb(i 2Pfl4w~]UillU : 4wp~ uwljW!}[lllLU b(i hbmwqw U(bUJmnGW~J11LUilll, 
f1.1U11p11LU bG qum4nqwG, uwtuwpnqwG L WJL watuw2rwmGbp: 

UpJmGwJflG wqwpmu hbun~qp qnmpG pwgwljwJmu t: <.wpmgfJLQ qqw­
_pnG t Sp pwljmbppn~)wqp Gljwmuwup: Uatuw2pwmGbpQ mwpwtmamu t w­
nw2wyGbtn4. ppm: 

UluSUUP'V ~US4:fil'lO'ofii'VubPQ: '-l.wpwljwb ljbGqwGpGbp[l [JGljGmu 
bli (27-74 dwu wGy): CGljwa ljbG!}wfipGbppG hbpomu bG L uwGptwpwGw­
ljtuG hbmwqnmmpJwG bGpwp4mu: 

CtHIPU"UU4:U"U "Ufil'o"UU5fiHJC hpuGLj_wa t rJpwljwG 'Vr1--p Lj_pw , 1-2 
J111UJbfl [!Upwqpmu wnW2WU11LU t atuwqmJG Oflwlj: 

lfwfiptwpwfiwljwfi wjuwnpn2nltf[J IJPtfnuf t hfttffit/b[nt/' 
I. !vn2n[1 U)Wtnf16wlj_np. qpwU!}[!WljwG ymUJfl4Gb[!p htujtnGwpbpuwG 

t[pw, npnGp '1Wuwlj_nplj_mu bG ljwp6 2flPWUbpnlj_ wtumwpwGwljwG 
G_puppy UJwmpwumwa J4UmpGbpmu: 

2. Y.wrwljwa Lwpnptumnp ljbGqwGpGbrfl wGljuwG h hwpmg]1Lp huqm­
GwptpuwG Lj_pw: 

3. <.wpmypzp wGhwpp , unjupwqmJG-uUJjlmwlj, lJ<T}U-mu <'IJwG tlJwpflL­
Gbp]l GuwG qwillllpUb[!p, flu4 hbflmlj i.lfl2w4.wJpmu pwlj_mJGgplj, pm­
~nGmu pwupw4wGuwG uumlj_wap]1 hwJmGwpbptYwG Lj_ptu : 

4. 'Vr1--]1 llflWljwG WflllJnLUj2]1 lj_[!UI: 
5. Cum B.anthracis-[! tpmwdtuGptGtppg mw[!pbpw4n'1 hwmljwG]12Gbpp 

(2WJ1dmGwljmpJmG , U(Wtn]16]1 wnw2wgmu, qqwJmGmpJmG UJbGpgp­
~~(ip L ~)wqp G4wmuwup, nbwljgpwG unuYpGbugbGmn112l16mljp hbm L 
t\ljGtp]l Gljwmuwup wtumUioGmpJwG 9mgwptpmu: 

tlf~PQoUUSfiQ4UPPfi~~4fi~LP~UPfi~5P~ 

QGmwupp' Bacillaceae 
5hq' Clostridium 
~wpmgpf Clostridium ehauvoei (tU4:UP) 

UluSllPU"UU4:U"U "Uofii'-10-C: 4wppmG4m~y Lj_bpgpwa wtumwhwrlj_wo 
t'i4wGu!J]lG hJmulj_wapp 4mnpGbf1Q, ljmplj_wo 2tpmbrnlj_, UJwhwanJtuylj_wa 
q~9bppGp 40 mn4nuwGng 2PWJpG LlllOlllJPilLU 4wu Lnpwglj_wa o'lnn'i: Utu­
tnwhwrlj_wa hJntutJ.wap~ mpnrmu bG umbrflL hwlj_wGqmu wLI.bLWQflWO 
44.wpgp wlj_wqp hbm : q.~9bf1pGmu UJWhwbnJwylj_wb UJlllf[l wGhpwdb2m t 
liwfuwUJbU LL[WUWL :j)pqflnLnqpwljwG LlllOlllJJ'}Illj_ : 
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IJT.FVfll:lffiffiAllrUu <uS Uf)fl Sfl .NuBUU U/uulfllu 

UUvPU'1-PSfil-l.TC: ll)wmpwummu bG UJWUlJlWUUlml.j-pumpGbp , Gbp­
ljmu bG UjWJl<.J. Ubpn'lntJ. l.jwu [!Ul!l <+pwup : 

Utib5fil-l.TC: <!.wpmyp(Q [upum wGwbpnp t, npp L4Wm6wnmt WJG w6by­
Gnu1 bG wGwbpnppnqp UJWJliwGGbpmu: 5wGpQ l.jwmwpmu bG U'll)P-nuY, n­
ppG wt.lbtwyGmu bG 0.5 mnl.jnuwGn\J ljwppnJ.WJ3f111l (ljwubyGnuY t l.jnflLHiwl.jp 
Uj1ljpn.1>Ul!1WJP w6[!): Umwgt.lwb- ljnqmmpwG 20 pmL[b mwpwyGmu bG 75° C 
2bptYwump6wGmu L. gwGmu t.G W[lJmGw-2W!2WJ1WJpG wqwpmu. mqbflp\J 
urwmpwumt.lwb- Up2wt.lw.Jpmu L. ljwpGwjpG li\12Wt.lWJPillU: Ubpnp Ujlljpn~tn­
pWJP pwywnuwG hwuLUp l.jwmwpmu bG gwGp lJil)P-mli. u·nm-mu, 
{Jil) d--Ill u : 

L..l.j. 22 
W) lt11LJ.Ul11LJ1WJP\J UjWUl[lWUUlWb­

j2Ul1lj211LU (C. chauvoei) 
p) tu~>\lqbuwmnq ljwppmGlJmt\1 
uwGptG LIUjllJlGbpjl hbl!l upwujl(i 

4bvUU.gN.JPU4Uu (.US4fiN&3fil-vvbPC mumutiwuppmu bti qum ­
ljnqw, f.Wljmnqw, UWI_f)nqw , uwJ.PypG, uwGpm, qJ.PybppG UjWpmGwljnflli\12W-
4.WJ(lbpmu : 

4bvUU<l>fiP:;,lC: t.lwpwl.jmu bG ant.lwtunqmljGbppG w[umwhwpt.lwa 
hJmut.lwb-j2pg umwgt.lwa tunqupwJnt.l ljwu pmJ.PnGwJJlG l.jmJ.l!lllLflWJnt.l: Ctir1 
npmu, [unphmp'l t mpt.lmli Gbpwpljt.lwb- lJmtmmpwjjlG wt.lbtwgGbtlJw~[lwpp­
t.lr 20 mnljnuwGng llllOillJPP 1-2 ljwf)ptlJwu t.lGwubtlJhG'lwGlll uljwGGbp[!: 

UTIPl>filfiQ.PU4Uv (.US4UvPCvbPC: C. chauvoei-fi hwum , tun2np , 
l)JlWU'lJlWljwG gmutplJ t , flWUWt.lnpt.lntU t tJ.Ill.)4-ql1l.J4, 2WpctmG t, 
wnw2wgGmu t UUJnp ljbGmpnGwljwG ljwu bGpwmbpUJlliwt 'lWuwt.Jnpmr­
JWUp: UUJnpp mpwuwqpaQ qbpwqwuymu t t.lbqbmwmpt.J. P22P mpwuwqoJlG, 
WJ'lll[Wll16wnnt.l [!Uf1ntGntu t pJ.Pljp, ljpmpnGp 61.., l)[lWll'l[lWI.jwG t hGw -
9~.tmmpwGbpnu.l , !JUlj uljwGGbpmu · qpwupLUywuwljwG: 

Utib5fil-l.TC b~ 4buUU.gptJPU4Uu (.US4fiN&301-vubPC: .:.wpm­
q\1([! hbflm4 U\12WLtwJPmU wnw2wgGmu t UtflUlnpmli qwqp wnw2wgnu.lm[ L 
litnnt.J.wopp hbmwqw wnw2wymunt.1.: ll)pG'l up2wt.J.wJJ1mu wnw2wgGnu.l t 
juWfli1'1P mbpL. ljwtY uwf1WtPP ljn6wlj h\12bgGnrtl)WfllllJ3Gbp: QppljwgGmli t 
ctbtwmpu[!, tuunpmU t qumljnqwG , twlJmnqwG, UW!PI14_WG, wnW2W\JUbJnt.l 
J• fJIH , LP tuunpnu.l uwJ.PgJ1G[! . uwGJll!l[l, qJ.PgbppG[!, uwljwp'lmu t ljwpJ:! : 

UivSUUPu (.US40H&301-uvbPC: t.lwpwljwo ant.lwJunqmljGbpQ t~Glj-
Gnu1 b(i 24-96 ctwu wGg : UGhpwctb2Ll11llf}JWG f1GUJj211lli wG2wmnul bG ljmt-

ullllpwG mwppbpwlj.uwG hwuwp: 
UivSUPUuU4Uv Ol.US4bPC: Uwmljtub- ont.J.w[unqmljp unm liljwm~J.mu 

bG hblllL.JWL bpL.nlJpGbpQ. unp~pG GbpwpljuwG lllbflmU hb2ll111[1bG utn41J.nu1 t , 
UwJ4P mwlj Ciljwmt.J.mu t hbunnwqp4 WJllllll!:J : lJljwGGbp[! umq ljwptlpp qmJCi 
mGbG: ULQW.JpG hwGqmjyGbp[! l!Jmpbfl bG, hbunnwqJlljnpbG pG~JlJ.UlJlW\Jtlwo 
bG . LfWJl'lt! wpJmGuttgt.ltuo, wflJlpGbp[! nrn2 (wtjlnt.l b-wljb-ljiJ.wo bG : .gump­
tmqtjUJbpGbpmu GljwllliJ.ntU bG qm.Jq-qntN 'lwuwt.J.npt.J.wb gmUJplJGbp: 

Pwljmbpftntnqftwljwfi wjumnpnlnlllf! hftlifizjnuJ t · 
I . q.pwurwwlJLuG , uUJnJl mGbgm1 ymlljpljGbpp hwJmGwpbpuwG ttpw, [!G'l 

npmu, uuJnpGbpp mpwuwqpb[! qbpwqwGymu t IJ.bqblllwlllJlt.l. P22P 
mpwuwqoJlG: <!.wpmgp([! [!Ulll pp oL.p hp2bgumu t ljplllpnG ljwu pJ.Plj : 

2. <+umljnqtuwp.JrHUWJ\lG wqwpnn~ tuwflnrt\1 lllbpt. ljwtl uWf1WtPP ljn-
6tulj h\12bgGnfl qwflmflGbp\1 punpn2 wop tlpw: 

3. LtbGuwppupwljwG wljlllJ!t.J.IllflJWG 4pw ' [utlnpnn\ t wotuw2pwmGbp(l , 
2J1}ll.jwgGmli t dbtwmJlG[! , uwljwpl)mU t ljwp[i : 

4 . r>nttwtun4mljGbpp wGljuwG L pGnpnJ wtumwpwGwljwG UJWL!lljbpp 
IJ.pw ' hbunmuqj1lj lUJUllll\-J , umq ljwpu]lp qmJGp uljwGGbp, linpp[lG 

hbJ llllllfJ\Ul~p l411lJLlntU t: 

. ~UPfiPUli U8Sfit-5P ~UPfit-5P~vbP 

Cfimwfipp · Bacillaceae 
5bq' Clostrdium 
(.wpmgpf C.perfringens, C.septicum, C. novyi, C. histolyticum h wJtfi 

(.bSUQOSfil'-lit3Uu 'U301-litC: '-lGwut.lwO' hJmut.J.woppg t.lbpgpwo t\2-
unu)Wl!lQ L w[ulllwhwpt.lwD" hJmut.J.woj2p ljlllnpGbp ' uljwG[l ~npwywD" ljwu 
qJ.PgbppGp 40 llllll.jnuwGng Ulllhppt 2J1WjjlG tmiJm.lfllllU UjWhWOilJW~Jt{WO 2hp-

lllbp: 
'Gwtu\2tuG mumuGwuppmpJntG[! GJmp[! lllpnpmu bG ulllbJlPL hwtlwGqmu 

~)\lqpntnqpwl]WG tntb-m.Jfl wt.lbtwgGbtmt: q.J.PgbppGnu.l U]l.uhwollJLUgt\wb­
GJntf[! GwJ1twutbu tt.J.wGmU bG ~)pq]mtnqpwljwG tmbnLJpntl L. WJGmhbmL 

mpnpmu: 
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UU"VPt:UPUuUT.fUu <l7SU£2flSflf<fiTB£Il., UlubUU"V 

.:.tunuqnmntf!JmGu 4wmwpnu1 bli hbLOLJWt utubl.ltuJmr vumuubfl[l tlwG­
pwqtwmto, gwlip u(iCif1WJpG up2tul[w.Jpbpmu wbpnp t. wGwbnpp tLJWJtluaGGb­
pmu L twpnpwumpl.jbGI')wGJlCibflJl l[w[lwljnul: 

UUuPU'l.fl.SfiHTC: <TlwLOpwuumu) tG !lllnt!l-Lnuttlwoplibp, Cibpltmtl (]UUl 
Q.pwuJl, Ul1tuJ1G[1 lguu n-nuwlimJ.uljm-Q.j1uqw.JJl: 

UntJ5fll·lfQ: 8tuCipl} ljwmwpmu bG cl1wmnJnpJlljwfngp4ntl 4Jlmm-Swp­
pngJl[l, '-l[ltunG-f:!ttrr u[J2tul[tuJpbpmt'i L tJ<Tlct-mu: 4mtmmptuJJl wnw£Citu­
J[lG w6[! unt{npwpwp tuwnG t, LU.JI] UJWml'i"turmt{ w6wo 4nttLOntflLUJP9 ltJ1LJ[1G 
\JWUD bli lJLUtnwpmu W[lJlllUWJ[lCi U"ITIU UIW[lntGwljnf) ptuubpn& 
'1-PP4Wtu4m Ubj:ml')mt: lltituo tnJlUIP4 4Willlll3Gbpp~ Gnp 9wGp b(i ljwuHupmtl 
4[wun-Stuppngf1p tl[l))WtlWJ(llllU L lfUillljnqtuwpjntGWJ[lG LllllLUpmu, 
hLtnwqwJmU l1tumwrbtn4_ 4mtmmpWJ[l limJGuagmu : LJmtulmpwJJ19 tqwua­
pwummu bG j2UillpGb[l L Gbpljmu J:lUlll Q.pwu[a : 

4t:;"UUU.Qfl.UPU4Uu 4US40l-(!}801-uut:;PC mumuGwuflpnu1 bG 
utbP:P11JlG4bGup hun~wr tWlJLOnqw, uwtuwrnqw. t.ltuumqtu , outw tqtupmGw-
4nll llp£tul{wjpLpmu, ubutmf1Ltmlif1 hwUwp ' qumi.Jnqw, tWlJtnnqw. i_Lmtnqw . 
uwLJly[l(i, [wlj C. novyi-Jl hwuwp · qumljnqw, qLJl~hpf1Ci utWflntGwljnrt t'iJll?w­
tlwJpLpm u: 

4t:;'UUU<ll0P~C: Utumwhtuptlwa hJntul{wbJJ[l 4tllltllltJpntJ. L tlLU!lllliJ 
ljnttUllllflWJiltJ. tJ.wrwljmU b(i onttwtunqmljGbp[lG ljwt\ LUltWtl(ijlUbpJl(i ' Olll­

qwpCiLppCi, d4Gbp)lG: VJillPtl Gbpwrl.jmu bG UJl2tll.jwCituJilG lfwtl bG~tut)W2 -

ljwJf1G bqwGtuljntJ., 0.5-1 U(fll1l)LUJntj_: LJbG'ltuGJlGbpQ pGlrOnu.'i b(i l6-24 dunl 
wOg: 

:.>wpnpwlj WJmmyp hwpmgpi_ GbpG liG C. perfringens-~, C. septicum-[!, C. 
novyi-G (oedematiens), C. histolyticum-~, C. sordellii-U, C. gigans-[! L LUJtG 
(upwGy!1y jlll(lLU~WG(.)nt[l[! l.jW[lllf] t hwGf1JlUJbt WJl tuCiwbpnpGbp!1 L wbpnp­
Gbp[l qmttWlHJ ill~JLUtlp): :Jwpnptulj WJmm~~ pwquunlwGptwljwG l~ p[mtn­

qf1wJp h[14_wGf111LflJnLU t , npp hwpmypzGbp[! ljwpnq bG hwGf1bu qtutgtuGlrw­
guaiJ uwGpUihp!1 qmqwljyntflJWUp: 

lJOPl>Olfiq.pU4U'V 4US"4UuPCutJPC C. perfringcns-D tunznp, pwtt­
uuaoL, lnnpwywa bWJpbpntJ. gmtqplj t, 4-8 Uljtl bp4Wfllll~JLUl)p, Ltd:izwpcl t, 
qpwthJpw4wG, bpljwpwmL wtibqUwG qhutrmul wnw2wgCimU t uu(np: 
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lu nznpwymul} 1200 w!iqwll 

u4 . 24 CL perfringens 
OuttJWO u qWlllllfUhJl~ 
qumltnqw J!JG wqwp\1 
ptU[lO[l2hJ1llllllli 
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"'.J4 - 25 CL pcrfringcns 

\8 ctwt\JW 
Pnq_)muwJ\lG ltmlmm­
ptu (Qumumli) 

C.novyi (C. oedematiens) lvnznr gnu4}14 t (4-10 ulju) , 2wt1dmGw4 t, httu­
fiwJ[lG u}l')'tUt\_WjjlbpmUwnW2WYfimu t Ull\Ilfl, qptuU11!1WlJWCi t: 

C. histolytium-[! 3-5 ulju bp4WPillflJillG ntGtgnrt pwrw4 yntl4P4 t zwpdnt­
Gual.j , L4WU1}lti z)l wntu2WYUllltl, qpwurww4wG t , tunW2W!JUilltl t Ultjlljl , lljlQ 

11wuwl{npl[mu t bCipwmbpu}lGtuLWJpG 6Lm[: 

: · :· ·:: -;~~--_,_ · > / ----------""- /'c:r:r>" .,. ._ :-. { :.· -:.· :· _ _,_ ....,~ / t ' i'..,: A - .,...._ 

,-.{.':.;< 8 ( ' . ,~i _.9'~,'¥~1J 
l ·••.> t·.· ·• :·) I' (>,' ···'' • <1 
' :< ''-~t : . . :.· ' ,~ - )~ ~ \ -- -~ ;-·· 

'ti\ ' \ ; I (3i:) i0t/ 
~ __/ ---:t."L~: :.>--

'\,lj . 2R C.novy 
'lAt - 26 C.h istolyticurn H1.2? C. vibrion septiquc 

c. Septicum-1.! 2-8 l~lju tpljw[IIllJ3Jillfi mfibgllll !Jllllli\14 t, zwrHlmGw4, UJUI­

m[lti ~r wnw2wgGml.l: ltfii--LSfii--PU8fl.u 4USltOHo·30l--u'VlJf'C: C perfringens-~ hb'1m4 t1\l-
2wtJ.tuJrmt'i mwt_llu t hwt\_wuwpwiwl\1 utllmnpmu qwqJl L (iumt\_wiJJ2ll umwm 

wnw2wgnu~nl[, pmJiinG[! L4W(lqmu t : 
lipJmGwJrG wqwpmu wnW2WyGnul t 4Lnp, mnm gjllj , hwpp bqpbpml_, a-

ht.linl}lq\1 qnmjlmt qw11.mpGtr : '-l}ltunG-f:!tbr\1 up£Wtl.WJf11llU wnw'i_)W~JGmu t 
uL qmJGr qwrtmrGtr: ntll.bflllg LtJWUljlWUUltJ.WO UJ12tutl.WJP~ ~r l\111ltmtumu: 

fl1f1uf1 U}12wtlwJpmt1 hwG'ltJUJ.nttl bCi C perfringens-\1 qw11.napGhp[l S- ot.b-

[1Q, t 11pbuG tnpawGnm M t. R oLbJl~ : 
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C. septicum: .:_t,lm4 ur2wtJ.wJpnu5 (lJtlll~) L ljpuwhbrJ.ntlj wqwpmu w­
nw2wgGmu t hwtJ.wuwpw~wljl UJrJ.tnnpmu qwtt/1 wnw2wumuntJ., 48 dwu hb­
mn · wnwm GumtJ.wop L pnqJmGfl U[wpqmu: 

Cl-umljnqwwpjntliWJ/lG wqwpmu tnwLflu t cJ-wGjwljwaL hJntutJ.wap L hb­
unLflqjl ubc) qnmjlntJ. 4WrJ.nt~Gbp : OtrJ.brJ./lg UjLUmpwumtjwo UP2WtJ.WJf1Q ~ jl 
tjmljlnfumu: 

C. novyi (C. oedematiens): fTJpG11 uf12wtl_wwmu qw'lmpGbpQ tunznr bG. 
wGilwpl~ bqpbpntj_: <_b'lnt4 UJ12wtJ.wJpmu Lj_wm bG w6mu, mwL]w bG tjlwpj1-
lLUGuwG Gumtj_wou: 

C. histolytium: lJtllU:~-]1 hbrJ.mlj UJ12wl(wJrmu mwLflu t hwtj_wuwpull_WtJl 
U[rJ.mnpmu, wnwG~J qwqfl wnw2wguwG : fll]1GTJ ur2wtJ.wJPmu (qum4mtwwp­
JntGwJpG wqwrmu) wnw2wgGmu t uwGp gnrJ.wGuwG qwrJ.mpGbr wnwGg 
hbunL]1q]l qnmm: 

~bPUb~SUBP.~~USqfl~~BO~~~bPC 
C. perfringens: OtGp jlGmb(wfltJ. 2WJ2Wf1nLflmjlll hwmljm~JntG ' fut\npmu t 

[WljmnqwG, uwtuwpnqwG, uwu:mqwG, outwG wnw2wgGbtntl_ ~pm L qwq. 
uwljwpqmu t ljw~Q , qwGqwi12flflljwgGmu t db[wmj1GQ: 

C. septicum: CwJ2wrnLflmfllj hwmljm~JmGGb[lQ WflUlWhWJmtj_mu bG 
hbmL.Jwtmu· tuunpmu t qumljnqwG, twljmnpqwG, tLmtn4.wG , uwLfl~J/lGQ, w­
nw2wgGbtnl( ppm L qwq: 4w~Q qwGqw'l t uwljwpqmu: <.brJ.ntlj ur2wtJwJ­
pnu1 wG2wmmu t aaupw2[lWOflG L wunGjlwlj: l"lGqn[l_]l wnw2wgGmtl: 

C. histolyticum: Uaj"t'w2rwmGtro ~/1 tuunrnu:i: OtGp uumJ"lbnLflmj1lj muuJ-
4mr.lluG ' 2flr4wgGmu t db[WUljlUQ, uwljwp'lntU t ljwpo: OtqbllP~l UjlU\n ­
pwumtjwcr ur2wtJ.wJflQ l./1 uLwGmu: 

C. novyi-fi wGhwuwubn t: A mwpwmbuwljQ tuunpnul t qLfl ~JbpjlGQ : 0-G ' 
llLJntljnqwG, flulj B-G L D-G wnw2wgGmu bG P- hbunLflq LU[lJntUwJpG wqtu­
pmu: 

UG2wmtj_wa ljm[mmpwGbr/1 GmJGwgmuo ljwmwJ1mu bG mnpujlGp ~bttn­
jlwguwG ljlnpobpntJ., tuwnGbtntl_ lJmtmmrwJp ljwu Gpw pwumljfl t)/l(ipt\wl 
Utnbpjl[ 'lnttWG 0.2-0.5 U[ hwUWUjwmwutuwG mflUJilUUjbgfl:Pr4 z/l6ntljjl hbm : 
l(}bpunumwmnu.l 37° C 2bruwumf16wGmu 45 flllUJb pGljmpwgmu]1g hbmn 
fuwnGmprJQ Gbpwrljmu bG onLj_wfunqmljGbj1flG, Gb[lnpntj_wJGWJ/lG bflwGwljntJ. 
0.8 llt qnqwJntj_: Ummqfll. antj_wfunqmLJ/lG Gbrwpljnu5 bG GntJG[! 0.5 u1. qnqw­
JntJ. wnwGg z/l6mljjl: '1-pwljwG W[lqjntGpfl 'lbUjjlntU ljlnp6GwLJwG LJbGqwGp­
Gbp[! uGmu bG ljbGTJwGp, /lulj ummqjl~ tjmpop LJbGqwGflGb[lQ oGLJGmu bG : 

Pwljmbpftntnqftwljwfi wjumnpn;nufp ljwmwplfnuf t hfttlfilfbtnl/' 
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I. UGwtrnpGbpp, uwuGwtJ.npwUjbu C. septicum-p, C. perfringes-p, C. 
histolyticum-fl, C. novyi-/1 L WJ[Il!J wungj1wgpwG JnL[HUJ2WU~Jmp 
hwpmgp~p hwuwp pGnpnz unp.'J>ntnqflwljwG hwmljwGjlzGbpp ' bp­
ljwr 2'lflwutr wnw2wgGn11 gnuypljubr/1. UUJnpGbpfl, q[lwtlqpw­
ljwG LflGbtm hwJmGwptruwG ~pw: 

2. UtumwaGmpJwG hwumwmuwG ' tJ.wpwljwa ljbG'lwGflGbrr (oml.w­
tunqmljGb[l/1, UUJflmwlj uljGb[l/1) wGljuwG tJ.IlW , npnGg/lg WU2W­
UlllLU bG pGnpnz hwmljwGflzGbpntj utuGptGbp: 

3. UG2wmtj_wa ljm[mntpwJjl GmJGWgntu[l ljwmwpmu bG UlllJlllflGjl zb­
qnpwguwG ljlnpa 'lGbtntl_: 

O~Iulif'P. PPU'1-QOSP. ~Uf'OH3P.~C- C. Septicum: UtumnpnzuwG hw­
uwp lllflUlpljmu bG pwpwlj WllPUUbpp [ll[lOWfiWflWUfl[l, ljpapjl L npntj_WJ(ijl 
tunnn~/1 tpunt'lWUlQ L LJWPTJP t'ibnmljwgLtwa o2wtupg ljmnpGbp: 

UG2wmwa LJnqU1mpwG munu)Ciwujlpnul bG zwrnpwll WJmmgp qbuwnu.l 
ljunnwptJnfl uwGptwpwGwLJwG hbmwqnmmpJWG ufuht'iwJ]l hwuwGuwG 
(unp~m[nqpwljwG , 4mt mmrw.JpG-ljbGuwpwGwljwG u1buwljbmpg ): 

qb~UU<l>OP:;:lC: '1-Gmu bG [Utpnpwmnp LJhGqwGpGhp/1 L. qwnGbpjl tl.Put: 
Cum ~ bttnuwguwG nhwljyflw.Jp hwljwmnpuflG zj16m4p oqGntfiJWLlp nrnzlllu 
bG mnpu!1Gjl m]llll[l: 

O~Iulif'P. t~SbflOSO.RUbUPUBf"l ~Uf'OH3P.~C - C. perfringens. n­
pnGp wpmWTJ[lmU bG D L. C mpUJ/1 mnpuflGGtr : 

nru1bu hbmwttnmmJ)JwG G.Jmp awnwJnu.l bG ljbGqwGm 'lflw4Q (ljwu 
ljwljqwa bppljwUQ), Utf1!1pGbpj1 UJWpmGwljmflJnLU[I, nrntJ.wJGp tunnn2t1 tpum­
'1WU1[! nuljrwamO"[!: 5wGp[1 ljwUlW[lmu bG Ltpmm-Swrpngj1p dl12wtJ.wJPmu: 

~!wljmbppn[n4pwl1wG wtumnpnzmuQ qGmu bG lJmtmmpw.JpG-unr:pn[11-
q!1luljw(i hwm4mpJmGGbjlp hpuwG Lj_pw: 

..:.wpmgp~/1 wrmwqrwa B, C L D mnpuj1GGb[l[! npnzmu bG LbqnpwyuwG 
nbwljgpu1Jp oqGmp.JWUp UUjbq]1:1)114 hwljwmnjluj1G 2J16mljGbpp Up)>nqntj_ : 

Q.Ufl-~bflP. '1-P.Qb~SbflP.UBP. ~Uf'0~5P.~ - C. perfringens: f~wljUtb­
!1l111Lll4/lWLiwG wtumnpnztlwG hwuwp lllllWP4mu bG qwnwG flW[lLl qj1wlj[! 
ljwu WflJlpGbpjl Ll[UI[lllLUtuLJmp.JnLGQ: 

Ltlll[Ullll[lWU wG~wmmU b(i WllPJ2Gbpfl Wj"tllllWhtuptj_wc) hJntlltl.WO[!jl!.f 
8wGpl} ljwmwrmu bG lJfTJfl-nul, 3-4 dwtl wGg ljpljpG gwGp bG 4wmwpmtl· 
lJfTJU~ -nu) L WJI}tybu 2-3 wGqwt\ t\wpmp ljnt[Ulnt[lUJ wG 2wmb[m hwt5wp: 
UJGmhbmL ywGp bG ljwmwpmu qumljnqwwp.JillUWJj1G wqwpnu\: ..:.tmw4w 
llLUillUGwujl[lnLl~JilLG[I ljwmwpmu b(i [IUUl zwpnrwlj WJlnlllqp mumuGwu/1-
pmpJWU ufubUWJj1 : 

UTI.fl~OLOQ.P.U4U~ ~US4U~P.C'UbflC: C. perfringens -[1 ljwp6, hwuUJ 
ymUJJ14 t , qpwuqpwLJwG , qwuwtl_nrtl_mu t ujlwJGwlj, qmJ4-qnLJll LJwu ljwp6 
zt1pwGbrntl_: Unw2wyGmu t uUJnp ljbGmpnGwljwG TJWUwtj_npmpJWUp : 

qb~UU<l>OP:JC: 4.wpwLJmu bG [wpnpwiilnp ljbGqwGpGbppG (6wqwpGb­
[lpG , Wf1wLj_Gj1Gbr/lG L. ontj_wfunqntljGbrpG) L qwnGbppG: 

'1-pw4!1 hbrouwG ctwuwGwlj GljwmLtmu t hbunnw4t'4 tGmtrrm: 4.w­
pwljtj_wa mbflntU qn.Jwgwa W.Jmmgjl tpum11wmpg ljwmwrmu bG ~JutGp: Orm­
zmu b(i mnpupGj1 mJluliJ I}UUl 2btJ.nj2wguwG nbwljgpWJP UlpUJW.JpG hwljw­
mnjluplj 2J16mljp oqGmfl.JWUp : 
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Pw[fmbpftn[nqftw[fwfi wjumnpn2nufp IJPifnuf t hfttffil/b[nl/ · 
I. ltnqmmpwJpG hwml.jmpJmGGbpp tJ.pw: lin~ qumljnqwwpJmGwJpG w­

qwpmu pGnpnztJ.mu t 4tnr, mnmgp4, hJnt~bfl, hbuntllqp qnmp mtibgnq 
oppwUJU1'1P qmjGp 4WfllllflGbpmu: fluUJWOL qwf1mptihpp L qwqj1 w­
nw~nuguwO tl.flw qum4nqwJpG wqurpp junpvmu: 

2. Uafuws>pwmGhpp' quml.jnqwjp, tWL(Lnnt[WJp, uwfuwpnqwJp, uw~n­
qwjp, qtllgbppGp pGmbGup4 fuunpuwG tJ.pw: ltwpfl uwljwpfJmU t qwlL\l 
L. clwcJj14wGuwG uwttwprJmltll wnw2wgmunLj_, np~ utn44mu t L pwpo­
pwGmt.l tllnpoutGnflp tJ.bppG t.lwup: &btwmpG~ zll2Pll4wgGnll1: 

3. lwpnpwmnp LjbGrJwGpGbpp L qwnGbpp wGI.juwG tlrw: 
4. SnpupG[l UlpU(WJpG hwljwpmGWJilG zrnm4n4 ~bl[llpUI~JUU!ti l)pwl.jwG 

nbw\.(gpwJp tJ.pw: 

S 4UP4UUUWSP~UPfl~5P~ 
Cfimwfipp · Bacillaceae 
Blum· Clostridium 
~wpmgpf Clostridium tetani 

~bSUQflSnHa-oU"U "U3fli'0"C: UfumwpwGwljwG GJmJ3~ untJ.npwpwp 
mf1wpljmu bG Ljwuljwahtll rJhUJvtrmu: li.Jll GuJwmw4ntJ. mflwpljmu bG 4tppj1 
tpUillflllllnl}: 

lJU"VfltlifllfVUlJ lfV ~ bS UflflS/1/<fiJ-8 U"V U/ul7UU"V 

UU"UPU'1-flSflHJ"Q: fllwmpwumnu1 bG tpum11wm)1g pumvtitp, Gbpl.jmu 
bG uuu1 q..rwup, uUJnpGbp hwJmGwptrbtm hwuwp' [!um 5ptll-'lJrtubGj1: 

Unb5fll'll'e: lvpum wGwbpnp t : 5wGRJ:~ l.(wmwpmu bG LJpunn-Swppn­
!Jp-p (lffllLP) up2wtJ.wJf1mU, lfwpmbGp wqwpmu, Ltwqt.pGwJpti, 
ol.jGwl.(wqbpGwjpG tlP2WtlWJPhpmu: 5wGj2(l l.(wmwpmu bG GwL W[lJnLGWjtJG 
tuqwpmu, l.(wpmu, dbtwlllpGmu L. mqh'lllY UJWmpwullltJ.wa llll2wtJ.wJPmU 
(ptJuumm unq1>}11Il wqwp}: 

4b'LJUU<I>fl.P~C: '-lwpw4mu bG twpnpwmnp LjbGqwGpGbppG (onttwtun­
.ltntlJGbppG l.(wu ut4tJL11wl.j uljGbppG, umGbmGbppG), wG2wmwo ltmtmmpwJp 
pwumljntl 0.5-l Lit r}nqwJntl, bGflwtlw24WJpG l.(wu Up2U4wGwjpG br}wGwl.jntJ.' 
Ujfl(l1 hpl.lpp Unlll: 

Ullf>:bf1Ulq.f1U4U'U 4US4UuflC"Ub.PC: LJwrljwuwfump hwrmg\l(IJ 
4JlWUI)[lWI.jwG, 2W[ldntG pwpw4 gntUjp\.( t, 4-8 Ul.jU bpltwpmJ3JUIOp: lifumw­
hwptJ.wa hJmut{wcrJ!Gbpmu uUJnp t wnw2wgtimt1: UutnpGbpJ:l r)wuwt.tnrtJ.mu 
bG gmUJP4P awJp~G, GpwG~ mpwt.lwqpa~ gmutr4r mpwuwqapg twJG t, m­
GbG ptip4wlf!wJmbptJ oL: 
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4fli'LSfll'f>U5P."U-4tiuUU..RfllJllU4Uu 4US4fll'0"5fll'u ubf>C: .:.t-
11m4 tlp2Wtl.WJ[1llltl hwpmgpw mw!llU t hwt{wuwpwzwtll Ujr]tnnpnnl hhmw­
qw Ujwpqmum[: Oulhflpg utWUlpwumt{wa t11l2wtJ.wJ[1mU wobuw uLwGml.l t: 
Q-uml.jnqwwpJmGwJpG wqwpmu wnw2wgGmu bG wGhLUfl~ bqpbpmJ. L. hbtln­
I]1qp tuGG2wG qnmj1 mGbgn'l qWfllllflGbp: 4wpQ uwljwp11tJ.mu t hbUlwqw 
UtbUJUltlGwgmuntJ.: UafuW2[1WU1Gbp~ hwUW[1JW zhG WU1W(1WtnL0nLU: Unw-
2WYUlllU bli wunG[lwl.j L aaupw2J1W0\1G, fJWUfJWJ12PP4wgGmu bG clbtwmjlG~: 
~' UluSUUfl"U 4US4fll'0"3fli'"U-

/«' , -~' _..._)~ "Ubf>C: '-hupwljwa LjhGf1tuGj1Gb-
\,c:t"'1..1 \ d'o..:, 

1
,
4

. 
29 

p~ 1-2 op wGg ~Jmgwpbpmli bu 

lo-1 '1 ' Ljwpl.jwt.lwfump GzwGGbp'ul.jwli-C. I' :::> :- c. '"'";-o """'"- Ghrr m "'"'r >j>wJmwgmO,J>pw-
\ I '" :: / Ghpj1 llhtn : tip Ltnpwgmu L l.jbGfJwlim lllli-

'-----.._ ~/ Ljmt.l: 

rimlwtunqntl.j]l L, lil.jUbpj1 tflllpt\Cituptuput­
ljtu(i l[lUJll[WUW!ulll, llJl[lLUIHU\>LUgb[ t 
l.jwpl.jwt!LU]llliljl Ull1J2Uj1U]l U]liHll.jw!iwjjlli 
uhpwpnt LiJtU hhmn 

Pw[fmbpftnLnqftw[fwfi wjumnpn-
2ntlfp hftliuifmu t · 

I. lch)pljwtllw.Jmp\.((ibp]l <H. m-

Gb~Jlll\ 911lU!\1ltGlip\1 hWJUl­
GwpbpuwG t\pw: 

2. '-lWJ1W4wo ttupnrwump 
LjbGl)wGpGbpp\1 tlnm h]l­
tJ.wGr)lllflJWG pGnpn2 G2wG­
Gbpp hpL.tuG qwLill L GpwGg 
wGI.jt\wG tJ.pw: 

3. u-wJ?mp l.jnqu1mpwJp GnLJ­
tiwyuwG tJ.pw: 1 

l>flf-.Qfl!!U4:ShPPfiQP (Vh4:Pfl!!U4:ShPP.flQP) 
~UPfl~5P~ 

CGmwGpp' Bacteroidaceae 
5bq · Fusobacterium 
4wpmg)1f Fusobacterium necrophorum 

~bSUQflSfll'f<T3Uu "Uofli'@C: lwpnpwmnppw lllflW(lljmu bG wnnr12 L 
Ghljpnqp. bGpwpi.(L{wa qnGwJp uwhuwGpg tJ.bpgrwa wfumwhwptlwa h.Jmu­
t.lwavl}: 4bGl)wGm wG4mlljlg hbum mr}wpljntl.l bG Gbpj!pG opqwGGbpp wtu­
mwhwpt.lwa 02w!l!Ghpu: 
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UU"Uflf:l!PllUUqlJU ~uSU.QflSfll'.fiTBU"U Ulvf7UU"U 

UU"Uf'Ul}..J"lSfll'~: Ujumwhwpl{.wa o2wtur~J UJLUUlptuummu bG pump­
UlLLJL{wopGbp : 'Vbf14mt1 bG [!um Cl-pwup, l>mpupGnl{ ltwd lb:J:ltbJ1jl Ltwu1nq ­
uml{ [!UUl lJmpmYyLp: 

Utib-Bfll'~: UGwbpnp t : liwmWJlm!l bG gwGp Jp6m4wJflG tuqwp[l ll.Jllt­
Ciur4mt1, qum4nqwwpJmGwJtlG wqwpmd. 4ruwhb'l.m4 wqwpmd, u·ITiu~ -mtY, 
U'ITlLU-mu L lJITlct-md: 

4u"UUUCI>flf'~Q: '-lwrw4mt1 bG LWPilflWUlnp 4hGf1wGj1Cibpj1Ci ' 6urqwpGb­
ppG , UUJJ1mw4 LI4Gbpp(i: UjumwpwGw4wG Gjmppy Ujlllmpwummtl b(i 
tt1mtuf1w ~pqjm[nqpw4wG [nLGnLJpnl{ L (ibf1Wf14ntt1 bG 6wqwpGbf1pG 
tu4WG9ll UWJLJp mw4 lJWtl nrnl{wjup L14wGGbpp JJ12WGntt1 ' 0.5- 1 liJ , j1Ul( 
tHJGb[lpG 0.2-0.4 Lit ' LLJn ~p hpllJ?Il tib2 : . 

lffif'l>fllfiq.pU4U"U ~US4U"UPC"Ubf'Q : F. necrophorum -[! qpwtlpw ­
qwuwlrwG , wGJwflcJ, gmUJI14Gbp bG : 0-wp!l L{Gwul{w apGbpnn1 t)wuwl{nptjmu 
bG f)btwfiuwG, wGhwl{wuwrw,_wl{l Gbp4L{wa 211fwGbf1p oLnl{ : 'VbtmJwulp­
owl{npl{wo tl bnm4wgtjLu<) 02 WjuGbppy UjWUlflWULIIL{wa pump(ibpnlll m ub­
(inu.\ b(i 4wp!'i, t[wm ubf14wo Olli1/14Gbpp mbup : 

_ 4f1J-.LSfll'f'U31"l"U ~US4flt-lo·Bfli'"U"Uuf'Q: ..:.wpnt~JP ~ l! u ·nllf:!-nttl w­
omd t UWPflP 4mnpGbpp l[pw purt1pw4wG!lwG JbflUljl tnbupnl{ qtuqJl pumbG­
upl{ 4ll.JW!:JIIltlnl{: lJITILU-m!l WflUl2W!:JGmt1 b(i nuurwoL qwrtmpGbp, Ul(qpnu! 
hwpp, wl{hLil mz" wGhwflp. bqpbf1!1G nump4Gbf1 : lrtwurhbrtm4 wqwp111t1 w ­
nw2wyGmt1 b(i WtlUJWUtlWG LLJTJ.Ulll[lnttl" qwqp WntU2Wymt1mj: q.Um4n­
t{WWJljlllUW.JpG WlfW[lnttl mwwu bG UWG[lqWTJ.Illf)Gbp: 

'Ulj. 31 
'Ubljpnpwljlllbp!mtt!J hwpmyj1~ 
(wjuUlwhwpttwo hpuuttwbp/lY 
~lUUlpWUUltlW o J2Ulll)l) : 

4u"UUU~I"lUP-U4U"U U4SI"l®l'~3fll--"UQ: lu!lnrm!l t qum4nqwu, uw­
tuwpnqwCi , LW4mnqwG , uwwgtJG[! : ~r t1w4Wfll}lllU 2\16nt4[l . l f1 Wl1lli2W9Uillli 
<'>MpW2f1WGpG L. tJGT)nt, l P 2f1\14wyCimt1 dbtwmpG[! : 

UluSUUI"l"U ~US4flt-~8fli'"U'VuPQ: '-lwpw4wa 4bCitlwGpGbp[! [!G4Gmt1 
bG , 6wqwpGbp[! 1-2 wdpu wGg : CG4wo 4bGrtwGpGbf1p hbpodwG cJwliwGw4 
ubrptJG Oflt~wGCibpmd hwJmGwpbpt[m!l bG dbnm4wgl{wa o2wjuGbp : UljGbp[! 
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[!G4Gnu1 bG L{wpw4nu1py 6-10 op wCiy t1bnm4wyt1wG GJwGGbpjl wn4wrmp­
JW!lp : 

Pwqmbpftn[nqftwljwti wfumnpn2nllff! hfttilitfwa t · 
I. Pfinpn2 pwpw4, wG2wpcJ, qpwt1pwywuw4wG , bp4wp wGhwl{wuwJlW­

~wtjl Gbp4L{wo 2'l.rJwGbpp hwJmGwpbp!lwG L{pw : 
2. <!.b11m4 L L4PU'l tlfl 2wl{wjpbf1nttl 4nqmmpwGbflfl WU 2WUltlWG L pCinpn2 

wCihWflf , btmumGbp mCibyn11 qwTJ.mpGbf1p U"f'1LP-nu5 tjlwptJtwGuwG 
Guml{wapp hw.JmGwpbfldwG. pG ~ u1bu GwL 4bCiuwppupw4wG w4mr­
L{m~.JwG (f1J!lnpmt1 bG watuw2f1WmGbp[! ) L{pw : 

3. '-l.wpw4wo LWpnpwmnp 4buf1wGpGbf1p wu4t1wG tl_pw ' t1bnm4wyuwG 
junp[! bpLmJPGbrnl{ : 

~flSfH·LPQUP (llbPP. Sfl.QUP.4:H4.UPU4:P.) 
~UPfi~BP.Q 

Qfimwfipp ·Bacillaceae 
5bq · Clostridium 
~wpmgpf C. botulinum 

~uSUQflSflH0'3U"U "UBflHO'Q: OpUJbu wtumwpwGw4wG G.Jmp LWpn­
pwmnrpw 11lf)Wp4mt1 bG 4bpp WJG t1Gwyn[lf1Gbp[! , npnGp 4bGTJ.wGpGbf1p dnm 
hwpmgb[ bG 4bpwJpG J3mGwL{npmt1, L{lUjuw a qwfiql{waGbp[! , wp.JmLi[! : QG-
4ura 4bGrlwGpGbptJg L{bpgCimd bG uu1wun12utr. wqpj2Gbp[l , wt./.2WJpG luuG­
qm.JgGbpp UJWf1ntGw4mp.JmGu, tjlwJOWf)[l L qLtumqbru:) : .:.tmwqnmntJ3.JmGub­
PQ hj1!lGw4wGmLi ntf)tp.jwa bG pnqG[! L hwpmg\1,1[1 hW.JUIGwpbpbtm nrqf[ntJ)­
.JtuLip : 

UUufll:UPUuUlrUu ~uSUflflSfli'.fiTBUu Ulvf7UUu 

4uf'J"l fli'Uflt-U"UUUJ"lPflt-~Bfli'"UQ Sfl~UP"U ~U3S"UUFbf'ulflt­
"UillUSU4fl~: li.111 uu1wmw4m-1. 4trr uGwynp11Ghp(} mpnpmu tG mntrrt htu­
L{wGtpuu :j>/ltt\lntnqf1w4wG tm<'>mwr hbm !lpwupG (I :2): ITiwpqm!ljJg , j2Wtlb­
Llll9 L gh(iU!pp:pmqm!lpg hbmn L{bpGumL{wOj2W.JpG hb!lnt4[! jut~wgGm!l b(i an-

. L{wf1rnqm4tibptJG 3-5 tl[ pwGw4mp.JWtlp 4wt1 Gbpwf14ntt1 bG bUJ)WtlWJ4W.Jf1G 
hrtwGw4nl{ ' 1-2 tit (t14Gbf1pG " 0.5-1 tiL) : libG11wGpGbppG t1_wpw4mt1 bG GwL 
pwtYm4nL{ (6-7 opw4wG 4nttmmpwG pwuf1l f>rt13ntl wGg4wgGbtmy hbmn): 
Spnpwa opqwGGb[l\19 L h.Jmut.\_wopGbppg umwgwa pwllm4[} Gtpwp4mt1 bG 
ulljll mw4 t14Gbf111G dwpmp L{tJ6w4mt1 4wt1 hw4wpnmmwfimuw_1pG 2tJ6m4p 
hbm tuwnuwa: 
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Unb50NJC: lvjwm wGwbpnp t : 'Vum4_wovubpfly 9wGp bG ljwmwpmu 
(mpnpwo qwGq4_woGbpfl ybGmrfl1mtqmufly hbmn) UI11LP-mu, npnGp mw­
pwyGmu bG 80° C 2bpuwum[16wumu 20 pnUJb, WJGmhbmL flGljmpw~Jumu bG 
pbpunumwmnul: 5WUj2 b(i ljWtni,UflnLU Wf1J11LUW-2Wj2WJIW.JflU wqwpnu), 
lJI11d--nu1, ljwpmu, qumljnqw, UW[j}I14_W, qt]lybpflG UJWfllllUWljllll uj12W4.WJ­
pbpnu.l: <.bqmlj uf12LU4W.Jf111LU hwpmyfll[l tnwtJ"lu t hwt1_wuwpwLwLj1 lljqtnn­
pmu pmtJ"lnGfl hbmwqw tqwpqmum{: lipJmUwJ[lG wqwpnu\ hwpmyf12Gbp[1 
wnw2wyGmu bG btmuuJGbpmGbynq qwqmpGb[l hbunuJtLfl qnmnLj : 

UU'V.Pli£}.pSOHTC: LiwfumJPflY J2Ul1lj2Ubp bG LL[Wll1flWUtnnul: 'Vbpljmu 
bG ~um q-pwu[1 L UJWpq tlbflnrln4. : 

UO.P.l>OLOq.pUlrU'V <!.USlrU'VPC'Vb.PC: <.wpm9[1l [l tun2np, 2tupctmG, 
ll[lWUflflLUljw(i 911lll(fllj t: llnW2lli9Ul1lU t ULLJI1fl, npnGg UlflWtlLUqfla(l 9111Ujfllj­

Gbpj1 mpwuwqbj1q LWJG t L IlLuuwt[npLjmu t 
b(ipwmbpuflGWLWJflG ljwt.l mbpuflGW[WJflli d­
Ln4_ ' QGflmGbtn4. flbGjwfl nwljbmfl oL: 

40~LSO~.PU3P'V-4b'VUU~PDnU4U'V 
<!.US40~l0'30l''V'Vb.PQ: ntGfl utpnpbnu1mj1lj 
hwmljlllf)JillU, 2flflljwyGmli t ctb[WUlflU(l , UlbLLJ­
mnuwyGmu t ljwpu. tunw2wgGmt.l t aouptu 2-
pwojlG, wunGflwlj , Jmqwppm, fut1npmu t wiJ­
tuw2pwmGbp[!: 

<.wpmgfll (l wpu1wqpmu t tlb~J mflUJfl 
, l 12 c· h 1. lllllJ?U[lGGbp ' A,B,C,D, E L F, npnGyj1y u 1. . .. otumum 

Jl1l[lWJ?WUl Jill[1(1 Lbqnj?wyGnl u t htuljwpnmnt­
L]lGntuutJr•u mjllljllliU)byjl:j)jllj zfl6mljm{: 

SGwJjlG ljbUllWUj•Gbpfl qqwJmGmpJillU[! ptlwpljwo UlllJ?ujJGGbpjl Liljwm­
t1wup UlW(Ipbp t: ~flbpQ t[qWJillU bG Ulllj?UflGfl GljwmuwL.\p, WL[bUl lllllljwtjLU­
flb LLJ ' m npu flO fl u lj wm u wup: 

lrb'VUU<I>O.P~C: u·wj?mp Ulllj?uflGnt! tlwpwljtlwo LlljGbpG Ill om[wtun­
t[lllljGbp[l [!liljGmu bli 1-5 op hbum, npntlwJGflUJwmbpjl uljwGGbpjl L hbmflli 
t[ hJ121HJpG bpfl 4 wp4. wbfl bpL.mn~libpn4_ : <.wlj wpnmmtJ1 Gmu W.J flG 2[16mlj[1 
fuumGntpflm[ t.jtupwljt[wo ljbG'lwGj1GbpQ ulinu1 bG 11112: 

Pwljwbpjln[nqjlwqwO wjuwnpn2mtff} qOmtf bO hftliOtjb[nt.{ 
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I . l.Jbpj1 t.lGw911fl'lUbpfl ljwt.l Ljlutuwo qwuqtlwomu, Wjl_JWG, opqwGGbp[1 L 
h.Jmutlwc)j?Gbpfl ub2 mnpuflGGbpjl huijmGwpbpt.lwG tlpw: 

2. SnJ?uflG[l . hwljwpnmmt]lGmuwJflG zfl6mljntl Lbqnj2W~JUut(i 4_pw [Wpn­
pwmnpljhGillliUflGbpjl t.jpw ljwmwpwo tflnpabpmu: 

3. <.bqiHLJ L LLJflu•l uf12W4.WJpbpflg ljnqljmmpwjfl LUU2UIU1UWU 4.rw L 
LlUIUflWillllntlw(i cJwthuGwlj pbGtwflnwljbmfl oL mGbynq ~Jillll(flljGbpjl 
hUIJUlUWpbpt[w(i 4_pw: 

fllULUPUiuSP. (Sfil--f!bP'-Ifii--UlQP.) 
<!,UPfii--BP.O'bbP 

Q6mw6fll! ' Mycobacteriaceae 
5hq[! • Mycobacterium 
<!,wpmgflf Mycobacterum tuberculosis, M. bovis, M. avium 

<!,bSUQOSfi~l0'3U'V 'V30~lO'C: lvnpfu[l, ljwp[l (I 00 uL), pp)1 L hbzmnyjl 
LUJllllW'lfllllljGbp[l, ubq[l, ljTjWUQQ, pnLmGGbpflg ' otlbp[!: lrbGTjwGm wGljmtlfl!J 
hbmn 4_bp!JGmu bG f3llpbpjl L WJL L4WflbGpfluwmnq opqwGfibpfl wfumwhwp-
4_wo uwubp[l, wt.J.zw.JflG hwGqmJ~IGbp[l: 

UU"&fll:UPU"&Ul.iUU <uSUflflSflf>.fiJ"BUu U/rJulJTIV 

lJWfupwG mumliGwuflpmpJntG[! hbmwqnm4.nt1 G.JillJ3[! bGpwpljmu bG hw-
mmll Ll2LUlJtlw0 UJWLWflW)l.lmfl !:JillUfjlljGbp)l fumntpjntG(l pLUflOJIW~]Ubtm 

GLLJWmtuljm[ (hwpuulW~JutuG t.lbpnf1) : 
fTJwpbOpjltfwwnq opqwOObflf} uwGpwgGmu bG , mpnpnu5 L. 4_pwG [yGmu 

3-6 mnljnuwGny oaupwpfl4.P tmamw' I :4 hwpwpbpntpJwup, fuwnlimt.l bG m 
9bumrf11)mqmu I 0-15 pnutb (200 tl(m/p wpwqmp.Jwup) : 'Vum4_wovfly UJWm ­
pwummu b(i tnUJ4.WiJI2-j2Untj2Gbp L. 9wGp bG ljwmwpmu (LLbfi2mbJGfl ubfln­
'1114.): 

l[wpf}, pwpwjuf}, [npdf} hwuwubnwyGmu (hnunqbG[lqwgflw) bG J1Wt.jlw­
hwpbtnt{, w4_btwyGmli bG 3-6 mnljnuwGng oaupwpfl4.!1 tmbmjp bnwljj1 ow-
4.Wlllll. L pwLjlwhwpmu bG, WJfimhbmL. ybGmpjl~mqmu bG I 0-15 pnUJb ljwli 
4_pwG L~JGmu bG hw4_wuwp l wLfln4. bnwljjl mbT)wljwJLjwo Gwmpflmufl ~mu­
~)wmfl I 0 mnljnuwGn9 [lll011l.IJ1, LW4. fuwnfimu bG L 11fimu J3bf1U11UU1WU1fl ut-.2 
24 ctwu, WJGmhbmL ybGmpfl~mtqmu bfi 300 UJmlp wpwqmp.Jwtlp 10- 15 pn­
ulb, npflg hbmn Gum4_wbj2Q hbmwqnmmu bG: 

Bnuzft t/flw (2-4 q) LQGmu bfi mwp 21llJl, umbrflL UJW.JilwGGbpmu, Ljlnpow­
unpGbpQ Ljlwljmu bG fuywGn4_, pwLjlwhwpmu 5- I 0 pnu1b L. 11Gnu.l LJwtwGfl 
(2mwulfl4.) ub2 tu9wG[1 11bu1fl 9wa 4.f16wljmu: Uwnbtm9 hbmn hbqnt4(1 LyGmu 
bG ~JbGmpjqmtqw.JflG LjlnpawGnpGbpj1 ub2: fhumufiwuflp4_mt5 bli flG>tqbu 
ljW~l[! : 

4qw0pf} -(50 4) mpnpmu bG umbpfll hw4_wGqmt.l, fuwnfimu bG aat.lpwpp­
tlfl I X mnlpwwGny tmbnLJpp hbm, pnT)Gmu I 0 pnu1b, pwlimu uwntw.Jf• pwt.ljl­
l lll[ L ybGU1pf11mrqmu 15 pnUJb : "Uumt!wbp[! t4.wGmu bG umbrflL 2rnt1. L yw­
Gnu1uGGf1W.Jt•fi tlfl2wtlw.Jflmu: lvnphmpr1 t mptlmu G.JnLf.l[IUJWmpwulnbL GwL 
'-lbGnmj1 L u·npn.Jfl t.lbpnqn4_: 

UU'VPU£}.PSONJC: UjumwpwGwljwG G.Jmpflg L. lJmtmmpwJfl9 UIWU1-
ptuumnu1 bG U1Ujt1_Wbj?-j?lllll j2Gbp: lvnpfufly UllljLjwbp[l UJWUlflWUUllllU b(i bp-
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4m wnwp4wJw4wG wtqw4)1Gbpjl u)l2t. : .'b)lpuwa pumpGbpu Gbp4mr.l bG [!uur 
5jlJ-UPiuhCip t. Q.pwd)l : 4)lpwumu hG ~l[mnppp11uur4npuwG ubpmJ.[!: 

Unb50H~: 5wGm~ 4tulllwpmu bG fllhmpwGJwG)lp, Q-)ltpbpqp rJ.bqGm­
~JlUJjlG lll12w4wJphpmu, !JU4 umntlJ.UwG hwuwp un4nrw4tuG U'fllU-mu : 5wG­
!2l! LL]WhmU bG fO(lUI1UU1WUllllU hphj2 wouj1y 11~ l4W4WU, UU11ll4htn4 zwpWfl(l 
dh4 : 5wGJ2l! 4wmwpmu hG Gw~ qlllyhppGwj)lu LJfllP- - j1 4flur (w6(l' 3-4 zur­
pw() wGy): fllurtwrwtumll gmUJp4Gbp)l U1utppbpw4uwu hwuwp qurGJ2 bG 4w­
Ulwpmu 5 mn4nu (uwpqm, hqwu ~ hw4)1) [hr1!1 L4wpmCiw4nq t~I12Wt[LUJph­
pmu: 

4b"UUU<I>OP:;)Q: 4.wpw4mu bG 4hGrJwGtJGbpp mbuw4tJG t. 
t[ppmtbGmmpJwG npnzuwu hwuwp : lwpnpwmnp 4hGrJwGpGbpjlg oqurwqnp­
orm\ bG an4wtu11qm4Cibp)lG , 6wqwpGbppG, bppbuu · hw4hp)lG : 4.wpw4mu bG 
w)l.JU1LUpwuur4urG (hwpumurypwa) U.Jnt()n4 4wU LliWLWJlWtump utJ4pnpur4-
mtppwGbpjl 3-4 2wpwpw4wG 4ntLU111lflWJI14: Gn4tutunqm4Gbpjr0 4wrw4rm'i 
h(i w6m4ll 2P2UrGmu, 6wqurpGbp)lG' Gbpbpur4wJ)lG l:ir1wGw4m1 wL1wG211 bq­
lllU.JpG hpw4p ul:i2: <.uajbppu GmJGu1bu 4wpw4nu'i bu ubptpw4w.J)lG 6tuuw­
UJtuphn4: 

CnUP-UuU4Uu u01'3"UUBOHJQ: 4ppwnmu b(i 44fl.- [l , LUU1111111W4ll 
hbt'iwqumU1pGurqjrur.1p nbw4~Jilw (.::.Ufl-) t. purnGn ~llll1l11pbuybuuHu.Jilfi nbtu4-
~JilwG : 

U[bpqpll ubpnru~ 4tJpurnmu bG wGwuGum1whw4wG mOmbuntf!.)ntCiGl:ipmu 
LLIWtwpwtum)l qurfilJ.L[wbw.J)lG wtumnp11zuwu dLuow(iurtr 

lJOP.bOLOq.PU4Uu ~US4UuPCub-PQ: fllwlwfltuj1rmj1 hwpmqj11utpJ.! 
1.5 r.~4r.l ~ wt)l)l YllllliP40hp bG, M. tuberculosis-u (UWJlfllll) pwpw4. up tjlllj!fl 
Lp1p, M. bovis-u <tunznp bl)2hJ1w4np wGwumGCibpjl, 4wp6, hwum . M. avium-1! 
(f!Him(iul:ipjl) ptuquwot., 4wp6, 4114npw4mbrpwGbp!1 GuwG 4wu bpljwp, ptu­
pwlJ ~Jil1LLII14Gbp b(i , jlll4 hGwqwo 4mtmmpwGbprm'i' mGbG 6Jnrqw4np4nq 
(\ t.hpQ: 

//~:·~ - ' .. ---··--~'··:· "' 
I \ •·· -· ~ 

/ . ! .< \ 
J \ .J . . ·. ::._ >: '1 
\ J·' ._· l ; 
I . .. ,:- .· 

\ / 'I .. ' . 
. , . . ' •" 

........... .._ , 
-~ ........ __,-" 

'U4 . 33 fllw[wpwtumlr pw4mb­
JlJlwGbp[) uwpmp 4mttnlllJllllJillll 

fllWLWJ1WluUJ)l hwpmyjl~ (l urGzwpct t, uujnp m Lllwm)l6 ~)1 wnw~w9Gnru : 
~llt-ulltuhCill ubpn11114 ul:ip44wo mu14wapGhpmu gmultJ4Gbp[! t[wpqwqnLJG-
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4wpojlp qmJG hG umwGmu: Cum Q.pwu)l Ghp44mu hu fiPW4wG (umq thuGm­
; w4wqnLJG): 

U'fib50HJQ: <.wpmy)l2_[! w6mu t qwGrlWll, 3 wi.lu)ly 11~ uJw4wu : U.Jll 
LLIUIU16Wn114 4nquCiw4)1 UI14Im:PtnptuCi pwgwnhtm hwuwp ywGp[! )1G4mpw­
qmu)ly hp4m op hhm11 ummqmu hu: UJCimhhm~ ummqmu hG 112_ UJW4wu 2W­
pwp[! ubli wGqwu: M. tuberculosis-1! uGCiqwJ)lG UJ)lGq U)l2w4wJf1bpmu wnw-
2wgGmu t 2_11]1, wuhwpp. 4niJna)l Guwfi Ulljputw4 4wu fjhflpG qmJGp 4W'llll~)­

-- . _.r:.~ 

_/ :.' ... i :.-. ·: : ~ ; .... ·.~: . · . , .. · ~ .. . ..:''/ 

'U4.34 <.tum]14LuJjlG 6Lbp1~ 

Gbp: Q.IJlyhp)lGwJilG lJf1l~-mu w6mi.l t 
hwum, owww4np pwflwCip)l CiuwG [WJU 
u1wmwubpo oqw4114: fllbmpwGJwG)l)l qhi)­
GmgwJpG U)l2W4W.IflntU l}Wflllll3Ghp[! untu­
pwqntjCi, flhfl)lG qmJG hG mGbGmu: 
M. bovis-1! UJpGq u)l2w4wJf!hpmu w611LL'i t 
4wGw,sw4mCi qwflmpGbp)l mbupn4, )lu4 
hbqm4 U)l2w4wJphpmu' Gmpp, pwpwL1. 
bppbuG gwGgwo~ )JWflWGp)l mhuJ2n4: M. 
avium-J:! hh'lnt4 u)l2w4wJflp wupmw 
UW4bpl.illljflp t[pw WI1W2W~j01llll t 1np 
tnJlOWJjlu flllli)LUU)J , jlll4 UJirCiq uGGfJWJjlG 
tl)l2W4WJP1llll w6mu t ptuy [llJ10WJjlG 
L)lwn)l mbup114: 

fllbmpwGjwCi)l)l Uj12W4WJfllllU wnw2wgumu t 11U4b411LJG qwflntp(ibp, t_1Lir1 
npmu w6mu t w4hlll wpwq, pwG u)l4f111pw4mhpjnuGbp)l UJmu mbuw4Gbp[! : 
Ull4llllPW4mhp)lwGbp)l wtumwajlG zmwdbp)l hwt'ilup pG11pnz tWO[! hjntu)l4-
(ibp)l, J211pf1wGbp)l mhu12114 (411JlfJ·~lw4mnp): 

Utumwa)lG d)l4pnpw4mhp)lurGbp[! )1 mwppbprHpjntG pp4wl)ptlwg4mG 
LjllllwowGptlibp)l uCiGqwJpG U)l2wt[wJphpmu w4hlll wpurq bG w6mu · 4-7 op : 
5 urGpmu UJwtwrwtum)l u)l4p11pw4mbpwGbp)l urptuq hwJmGurpbpnu.l[! 4w­
mwpmu b(i [!UUl f1111LJW4114WJp UOflllfjp: 

UluSUUPu ~US401-fcr30I'uubPQ: 4.wpw4wo o114ur)l.rnqm4Gbp)l u11m 
(ibpwp4dwG utbflntU 14-28 op wGy wnw2wG:'!tU t4nzmmll, WJGmhbmt. qurp­
qwGmu bG tu119hP: lfbowGmu ~ 4nzmwGnLLI bG nbq)l11tiwt w4.zwJpG hwG­
qmJqGhp[!: M. tuberculosis-(l wnw2 t pbpmu (lGqhwGmp UJpnybu, 6wqwpGb­
p)l tl'nm L)lnL)lntumpJmGGbp toG wnw2wGmu JJnphpmu t. bp)l4wuGbpmu, 
11pnGp hwJmCiwpbp4mli' bG hhJlOUurG ctwuwGw4: M. bovis-J:! wnw2wyGmu t 
(lUfjhwGmp UJW[Wpwtumw.J)lG Ujflll~Jhu 6wqwpGbp)l t. an4w)l.rnqm4Cibp)l Unm 
~ zwpwp)lg 2-3 lllUUL[ur [!UflWYJ211LLl: 

M. avium-u hwGqbyGmu t 6wqwpGbp)l wG4t'iwG tttwtwrw)l.rmwJjlG ubUJ­
utJU!l~J · 11-~0 op4w (lGpwypmu, )lu4 hw4hp)l unm· 3-4 zwpwp4w (lG})wqpmu 
qwpqwGmu t LJWJll)p t. LUJL opqwfiGbpp pwquw41r hwGqmywJjlG tujumwhw­
pmu : 
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Cfilli!U"VUltU"V "Vfli--3"\.,UBfli--UI! Ljwmwpnul bu [!Utn 44n--f1 , wiinul­
rJWLj/1 ~Un·- JJ , /1U,HlJbu GwL Lj~ptunnu) bG ~umGw~)lnLnpbugbGmw 1 ~u ubpnll(_l" 
Unw~_>/lU bpl(m t.lbpnqGbpp oqGmpJWUp hplj.wGq LjbGJ}WU~Gbpp WPIWU zpam~ 
Ljmu hwJmGwpbpmu bG hwljwuwpupGGbp, pulj ~umuw~Lmnpbt .. t]bGmwJpu 
Ub(311 11Q PnLJL t UlWUlU GmjGwyCibl llJWLWflWtumwJpG u~LjpnpwljtnbpJlwGbp(l : 

flwljmlipftn[nqftwljwfi wjumnpn2mtf[! .~fttifit{nuf t · 
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I. Q.pwuJ1pwljwG_, pwpwlj, u~ tflnRp Ljnp (M. tuberculosis-[!) Ljwu Ljwpa L 
hwum (~. bov1s), pwquwoL (M. avium), wGzwpct, uu1np L LlJWtn~6 i W­
nw2tugiinf19ntlljpljGbp~ hwjmGwpbpuwG tlflw : 

2. fl1j1UI)ti~2wlJ.wJpbpntt1 '2np , wGhwpp, LjnanawGuwG UllJJltnwlj Ljwu flb­
'l~G (R-oLbp) qmJG~ qwflmpGbp/1 mbupmJ. L. GpwGgpy lJntLtnntpwGbp[1 
wG ~_>wmuwG t.[pw : <.bflmlj UP2WlJ.W.J[lnttf hwum, owwwtJ.np , lljUIUlW­
ubpo Ofl~lJntJ. f)WilWGp~ (M. tuberculosis) hWjtnGwpbptiwG tJ.pw: 
M. bov1s-p w6[! lljpGq up2wtJ.wJpmu (jl!imu t LjwGwiwtJ.mG 
qwr1mpGbp/1 tnbu~JntJ., jwlj hbf1ntlj UP2Wt!WJ(lmu· Gmpp , ptuptulj 
bppbuG ywGywGuwG pwflwGpp mbupm[: 
M. avium-(! wnw2wgGmu t 211[1 , LtlJpamG PWflWUfl hbflmlj uj 1 ~_> wt[w 1_ 
r_mu, pulj Uj~G~ tl~~_>wt.[wjpnul' funGwt.[, LllflOGnm tflwn: . 

3. f)nt.[wtunqntl(Gbpp unm GbflwpljuwG mbflmt.\ Ljnzmmljp wnw~_> wgtiwG , 
Jwll 14-28 op wGg tungp qwpqwgt.lw? L nbqpnGwl w4.zwJpG hwGtpH.J ~J­
Gbpp ubawgt.lwG tJ.pw : M. tuberculos1s-p h M. bovis-p qbuwnui [!Grlhw­
~~~ : Lljpngbup qwpqwyt.lwG tJ.pw 6wqwpGbpJ1 L antJ.urtunqntljGhpJr 

4. 4 4 0.-p L <. UO.-p l}[lwljw G wprumG!?G bpp tJ.pw : 
5. {a-m.JL t.[ppmLbGm LjnqmmpwGbpp wG2wu1thuG r}bulpntt.l wGhpwdbzm t 

1lflWUlJ tnwppbpwlJbL tjlmwuwGptGbpp ljWtnWLW4_WJ/1G L ~npuwup­
llWlJWJjlG wljmptJ.mJ3JntGQ L l)bf1bpp Gljwmuwup LjWJ.mGmJ3JlllGQ npn-
2hLm oqGmpJwup (up2wtJ.w.Jppu wtJ.bLwgGbLntJ. mwppbp tummpJWfi 
Utnpblljtnnt5[1gpu , ~tntnJ.wqpq , fi1UU4 L WJLG): '-lpfllllLbGm zmwMibp[! 
qqw.1mG bG W.JT} lljwmrwummljGbpp wqT}bgmJ-}JwG Gljwmuwup , Ljw ­
mwLWtLQ tJ.wm bG wG2wmmu L ymgwpbpmt.l hG T}[lwljwG wljmtJtlmp­
.JlllU ~mpuwupl'}wqp Gl.jwmuwup, upwGntl GpwGp mwppbptJ.mu bG 
tjlmwuwGptGbppy : 

Cllmwupp' Mycobacteriaceae 
Bbq' Mycobacterium 
.!,wpmgp-2_' Mycobacterium paratuberculosis 

.!,bSUQflSflJ-.£0-BU"\., "VBflJ-.£0-C: UGwumGp LjbGI'}wfimpJWfi opnp ntrlWfl­
ljmu bG LnromJ. L. wrJmfintJ. fuwn{l ljfl.WUQ{l L. nLflPil WllPI2P LnrowpwqwGfl1 
vbpmljQ: 4bGJ1wfim [lfiljfibLntY hbmn t.[trgGmu bG WllPPGbp/1, qutnLUflPPP 
wtumwhwptJ.wa uwubfl(l , uJ12!lGJ1bppwjpG wtllwJpG hwGtlnLJgGbpi]: 'UJnLf}{l 
UfWhwbnJwyumu bG qJllgbppGp 30 tnnljnuwGng Ljwu :flnpuwJllGp I 0 mnljn­
uwGng LnLOtHJJ')mu: '-lbpglj_wo Gumz[l bGf)wpljtlmu t u2wljuwG hwrmgpzQ 
rltnUJyUbLnt UUIWUlwljntJ., /lU zllJGU U(WLWflWtutn/1 wtumnrnzuwG l'}blljj2ntt\: 

lJU"UPUfJ.JlSUliUB/1& <vSUf)flSfll-/iJ-BUu U/ublJUu 

UU"VPUIJ..f'lSfli--UI!: 4mLtnnLflW.JPY tljwtnpwummu bG pump-tnuftJ.wou­
(it;p Ljwu IJlllllLJ-lljWtnpwummljGbp: 'Ub[lljmu hG [!Utn 5 pL-UPlub(ip , oqmt]nttl 
hu ,<plmnpnJ2rnuGbpntJ. GbpljtJ.wa llJWmpwummljubpJl umL1pGbugbutnw.J!1G 
thuGpwq~mmuntJ. : 

U'tib5fli--UI!: fl1wpwtnmpbp4mLntL/1 hwpmyp~p wG2wmuwG hwuwp ll.IW­
hwG ~_> tJ.mu bG hwmmlj uGGflWJ~G up2wtJ.wwbp , pwGp np un4npw4wG up2w­
tlLUJpbpmu hwpmg]1~Q ~p w6nuS : liJll GllJWU1wljnt.[ oqmwqnpamu bG UJWLUI-
1Hutuml1 UUIWGtJ.wiJ hwpnt~jp~Gbppy (wop qnpbnG), rptJ.wljWJllLU LptnWUtuG­
[ltGbpp~j (M. phlei) L4wmpwumwa tmbwuqmljp hwtJ.bLntJpGtrm[, uGGf\tUJpG 
L\]12wtJ.wJpbfl 4wu fl1hmpwG.JwGpp t1p2tutJ.w.Jr!l: liJu r.lJ1 2wtJ.w.Jpmu wnw2Gw ­
JJ1G lJntLtnlll[lWGbfl zbG wtimu: liju b[lhntJFQ llJbtnp t hwzt.[~ wnGbl 4mLtnnt­
pwGbpp GmJGwyuwG ctwuwGw4: U.111 l'}bllJpmu l.Jprwnmu bG '1-Jmpn-Uuppp 
oLwtjlntut.[wiJ UP2Wtl.WJ[l[l, lJfi1P-G qJllybppGntJ. : 

Cfi@U\,UltUu "VOJ-.3"VU5fli--UI! Ljwmwpmu bG l]Utn 44n.-p: luiJG 
lj]lptunmp.JmG mGJl wtbpqplj ubpnqQ mmpbpljmJl1Gn4, pnzmGGtrp hwuwp , 
Ljw u llJ tu flLU mmpbp4mJ11GntJ. : 

lfflP.bfllflq.f'lUltU\, .!.USltU"VPCubPC: ll)wpwtnmpbp4mLnttlJ hwpm­
LJ]li!l uwGp, wGzwpd yntutP4 t 0.5-1 .5 ulju bp4Wfll1lj}JWUp: Utumwhwrt.[wo 
hJntutlwiJpGbpmu hwJtnGwpbptlmu t up 4nf1upg up t!Jnpp hwumwgwa gm­
Lq[14: 4wpnl} bG mGbGwl4nljp, l1Pl4ln4n4p UJbup, 2Gnphptl 11[1112 gmu1!Jl1Gbp]l 
hwmpljwtJ.npmpJwG : '1-wuwtlnptlmu bG LjmJtnbrmi. uw4wtJ.wf)bllJ ' UPW.JUWLj , 
}H\lUWLjwG, bflbpwljwG: Utqnp ~bG wnw2wgumu: 4mtmmrwGbppg U\Wtn­
!Huumwa pumjlGbpmu ymLlJj1LjGbfl!l b£1ljWfl bG L. wtJ.bt/1 ppz 4nunw4tJ.wa: 

ltflKSfli--PUBP"V .!,USltfli--£0-Bfll--"\.,"\.,bPC: lillW2UWjpG WO[! U2l1lU b(i 
I R-20-prl op(l : fl1pGq (QGtnpnf1wljwu) tlJl2wtJ.w.Jpbpmu ljWflllLflUb[lQ tntutj1wlj 
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'Glj. 35 M. paratuberculosis 
lmtjj1 wqjlplibpj1 [11powpwi1UIUfJ]l!J 
UUllU!JljlUU UjlUlnJllUUUIIHlj : 
lunznptuynnll} · I 000 wuGqwu 

4:ouUU<l>Df':;)Q: lwpnpwmnp ljbUl}wfijJGbp[l Ujwpwwmpbpl.[mlntlll lnu­
pmy}lz}l filjwmt.lwt\p qqwjmfi zbfi , WJ!} Ll]WU16wnnt.J. tL ljbGuwt.J.111po ~ bG Ljtu­
Ulwpmu: 

r'1wpwwmpbplJmlnq}1 hwpmgJlz}l mwppbpwljntt.l[! LLfWLwrwtum}l hwpm­
gjlz[lg Ljw Ulwpmu tfi [lum 
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I. UjWpwmmpbplJmlnq}l d}lljpnpwljulbp}lwfibp}l ljmlm[lt[wymu]_l uj1 -
2Wt.J.w.Jpntt.\ w6}1 qnponG}l wtiblwgmt.lnt.J., 

2. lWPilflWUlll{l ljbfillWfijlGbp}l WU[lUI.jWLillPJWU UjWf1WU1lllphplj11Ll11411 
Gljwmt\wt.lp : 

flwljwbpjm[nqftwljwu wjuwnpnznuf[Jljwmwpnuf b{i hfttiutfb[m/' 
I . rl1wwpwuwmljGbp}l LlwGpwl}}lmuwG' dwGp, wGzLUpct, pptiwlJw.Jmti 

(Ulljll{l 1.. UJWUljH'\ LWilW}?wgGnq) pwljmbpj1wubpj1 hWJUluwpbpt.lwfi 
tipw , npnGp p umpfibpmu qwuwtinrtimo tfi ljmJmbpnL\_, hwqttwflbl.lj ' 
t.l}lwJGwlj 3-4 hwmnti: 

2. U6[! t.l}l2w4wJPbpmu, w6}lqnponG}l wt.J.bLwgowup : 

3. lwpnpwmnp ljbGl}wG}lfibp}l ' hwpmy}l~}l filjwwowop nz qqwJmG lJlGb­
llll t.J.pw: 

4. C6wpwGwljwG mbuwljbm}ly' '-!'-!fl--}1 l}pwljwfi nhwljg}lw 1.. wtbpqjllj 
nbwljg}lwfi mmpbpljmlfJfinti L J'}nzmGfibp}l unm ' LLfWpwwmpbpljmtJlunt.J. : 

5. Utumnpnzuwfi Wlbpq}llj obpn'l}l L\_pw : 

Qfitnwfipp' Actinomycetaceae 
5bq' Actinomyces 
<!,wpmgpf Actinomyces bovis, A. israelii 

<!,oSUQDSDNo-BUu u5fl.HitQ: lwpnpw tnnp}lw nt !]wpljmt.l bG wt.!JwJ}l G 
i1tufiqnlJgGbpJ:l, UjwhwunJW\:)L\_wa ql11gbp}lG}l 30 umljnuwGn\:) llllOillJf31lltl, pw­
pw}uwljnLJtn}lg t[bpgpwu pwpw]cl[_l pwpu 4}16wljmu: 

UUufll:UPfi&UqUu <uSUflflSflrfiTBUu UJuuUUu 

UUuPUCl-P.SOHJQ: UtumwpwGwljwG G.Jmp}ly wCt 2wmmt.l bG t.lnfl.Ipw­
uut}lmwl!wl\_m(i hwmJlljCtbp ' pJmpb!]wpmJlbfl, npnGp l'-lwGmu bG 2f111Ltl, 
UIJGnthbtn [, uzwljmu KOH-}1 (ljum ljwl}lmu]1) I 0-20 mnljnuwGny lntGntJPntl 
lj~u NaOH-nL\_ ' 15 pnuJb, mbllwtllntumu bG wnwp4WJW4wG wt4w4m L\_pw 1.. 
t\}1 1~bpl. mwpwgGntu pny}l 4pw : UJGmhbmL. L\_pwCt wGnuJ bG qtJ1ybp}1Ct}l 50 
umlplULUGng 2Plll.J}lG lill0n1JPJ1 uJl ljwpJll 1.. uwuljmtl bG uwqljbU]UWljllL[ 
(«6Gztjtuo l]LUp}l [>>) : flhum{HUUUlnL\.jQ qGGmu bG uwGptui}}lmwlj}l Lj1npp fl-111 211-
ptugmt~ntlljwt.l' }1ubpu}lnG hwuwljwpq}l mwlj : 

Unb50HJQ: U6nu.l' t wbpnp 1.. tuGtpnp LljWJUtuGGbpmu: 5wGp[ll!tumw­
rnl Ll b(i u·rl)f!-nu5, 4}1UlU1 -S wppny}l}l U}l2Wt.lWJ111lLLl , I mnl.Jnu qumljnqw LljUI­
JllHUlULpH) 4}1Uillhbqm4 l!.ll}WJllllU, W{ljlllUWJ}lli 1.. z}101lll]UIJ}lti Wl}W)llllll , 
LP11c:t--mu 1.. 4wpmt\, quml.J nqw, tl.mplqw, t!Wlwl.Jwm[w , qlJlybp}lti LlJLUJllllfiw­
ljnq Ll}l 2LtiL\_UI.J[1Gf111LU: U6nlll t qwGl}wq: q.wqmpGbp[l r hWJUl b(i qwlJlu LU O[I 
ul)ubllll\:J 7- 14, tw4 bppbt\G ' 15-30 op wGy: 

lJOf':bfllOQ.P.U4:Uu <!,US4:UuP.CubPQ: PJmpbqwpmJ[I mG}l hwtl w ­
ubn ljbGmpnG, l.JwquL\_wu tu}lm u}lwhJmuL\_wu pblwGuwG \:JillU[}lljGbp]l\:J, n­

pnGp oqtlmt.l bG l}GUJ}l UWJllWtlWU[! ljn[pW-
/_....---;--- -·~·>...._ J}l Gthu(i lWJfiwymuGbpmJ.: Cuw Q..pwtl}l 

/ '/ , '-·,;. t_ · ljbGmpnG[! Gbplp.J.mt.l t uwGI1l2W\.jwqmJfi 
'· . -' /{ '·· .. , \ (qpwdl}pwljutG), }lulj GWJpwt.lwu[!· 4wf1l}W-

. · -•· ' ..... '~; · ~i ·Z~~. . qmJG: UJ!} hwmljwG}12[1 pGnpnz t 1.. mG}l 
; ·, ·· .: .. , - ' ~ ~"- ,,, ~-~·; · ) tutumnpn2 }1~ fi2wfiwljmpJmfi : 

\ , , , .··;>~~ : .tJ/· Utpnp UIWJUwtiGtpmu w6byGblm l}btq-
~~- /.:: ___ ,_·, :l-'- ": / pmu hwpm\:J}l~Q [IUUl Q..pwt.l}l Gbpljtiw o 

._~ , , _. , __ ~,/ L4WU1pwuwmljfibpmt.l mfibGnuJ t pbJ11 L 
.:::_''.' · _:;..·~/ 2Il.PWGbpJ1 whup, Jwlj wGwbpnp U[WJUUIU-

- Gbpmo· h}lt.lGwljwfimt.l lJlGmo tU ljwp6 on-
1>l.J. 36 q}lljfibp}l 6\..nl\_: bpljm l}tuwmt.l t t Gbpljt[ml\ 

u wnwqw.lfJwtjnp uGljj1 
PJlllJihl)w pntJt bG qpwUl}pWljwfi : 
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Y:OJ-.LSOI'PU3~'U ~US401'{i)-3fii-'U'UbPC: Uop quml!nqw UJwpmGw-
4nq U'fTlU-mu wbpnp UJWJuwGGbpmu wpmwhwJuHjmu t ul!qpmu uurrmwl!, 
hwp~ bqpbpmt, lJWilm~Gbpp mbupml_, bppbuG uburwoL btmGGbpml., wtjbltl m2 
qWllnt~Gbp[! obnp bG pbpmu unjuptu-qwp~GwqmJG l)ntGwlj_npmll : Uu1ubpnp 
U(WJUWGGbpmu qWilnLf'Ub(1[! \.llGmu bG hwpp, mnmgp4, WUf)tutfnuGq, jun­
GwtJ.: 

Cl-um4nqwwpJmGw.JpG wqwpmu mwwu t hbun\.llqp f)nLJl qnmp: 4J1Uwhb­
'1m4 U'fTlU-mu wnw2wgGmll t qbf1GW-UUJpmw4wtJ.mG 4tnr qwqmputr : d-b­
twmpG[! 2J1Jl4W!JGnu.l t: 

Pwljmlipftn[nqftwljwu wjumnpnznufp hftliilt/mlf t' 
I . UtumwpwGwl!wG GJmpmu p.Jntpbqwpm.Jtbrll hwJmGwpbpuwu tJ.pw: 
2. ~ubpl!qwa L.. QUill q.pwup Gbp44_wa hbmwqnmlj_nf1 GJntpp uwGpw­

qpmuwG tJ.pw: 
3. ?Gbpl!qwo UJWI1lflluumm4Gbpnlj_ turm 4bGmrnG L ownwqwwwot.. 

oqtjm1 llw4wGwoL.. t-~mumGbpml_ qnJwgmuGbpp hwjtnGwpbpuwG 
tlflw : 

4. Cum Cl-pwup Gbpl!tJ.wo UJwmpwumm4Gbpmu qnJwyuwG L!bGmpnGu 
Gbpl!4.wo qpwllqpwl!wG, Jml! l!ntpwJwGuwG OW.JpWllwuwJpG btmum­
Gbp[!' qpw1\pwywuwl!wG : 

5. u·wGpwqpmuwG pwywuwl.twG wprumGpGbpp qhUJI]ntll gwG12 bG 4w­
mwpmu uGGflWJpG up9wt1.wJPhpmu hwpmgp~[! wGI?tlltnhLnt hwt\wp: 

{ l'bfllSfiUfllP.PfiQP. ~UPfii'BP.~ 

Qfimwfipp' Spirochetaceae 
Bhq' Leptospira 
~wpntglJl' Leptospira interrogans 

~t;SUQOSOI'[!)-SU'U 'USfii'[!)-C: UGwumG\1 l.JbGqwG\1 dllluwGutl.J mhG'1P 
2fl2lllGntll lj_bpgGmll L lwpnrwmnpptu LG mqwp4mu LUflJillU[! (gptnpw­
UlWJpG), Jwl.J tJ.pdwa 4bGqwGtJGbppg' llhq[!, 4.Jldqwa UJUllllfl[! wupnfl.2111f)JWUp 
l.jwll bpl.jm 41111Upg l{WL4WO UUlLUUI1(2U]} pp UjWpmGw4ntf)JWOp: 

CG4wb 4tGqwGj1Gbp]19 tJ.bpgGmll hG uppUl]} l.jwuJlj_Wb wGnpGbpml_, · 
UJWpbGj2pllwmnq opqwGGhpp l.jmnpGhpQ hppl.Jwllu wupml211lPJWUp : U'wGp 
l.JbGqwGpGbpp qpw4Gbp[! wupnf12111f)Jillllp: Pwgp qpwGpg, l.Jwpnfl b(i 
nulWJl44.ht2PP Gumzlibp: Otqwpl.Jwb G.tntfl{! hwpl1wlj_np t hbmwqnmbt UllnL2-
Gbpp 4bpgllwG 4wll 4bGqwGm wG4mupg hbmn 6 dwlllj_w [!Uf'WQJ2nLU: 
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UUuiY::UflLfVU4liV <uSUf.}flSflffiTBUu UJvuUUu 

UU'UPUl).~SfiHfC: PmG GJillflQ qGGmll hG ump flW211lP \.tnGf1bGunpp oq­
(i nt~.Jwup (opJbl!mplj_Q X 20 4Wll X 40), «6UJlj_WO L!w~pp>-p ubpnqmj_ UjlULn­
[llllliUlWO pump[!: '1-pw hwuwp hhmwqnm4.ml UJillf)[! Gwtuwu1bu UJWUl[lWU­
Lilntu hG · t\bLU:! gbGmpp:pmqmu hG ( I 0- 15 hwqu1p t4m/p, 30 pnu1b) pumQl1 
tLJLUUlJ1LUUUlntU hG lj_hpGumlj_wapwJpG hhf1nt4!l9 m GumtJ.wappg, 
hbmutqnmmu bli wpJwG UllWlJ.UWG, opqwGGhppg 4wtumw bG L4WL11JlWUUlnu) 
umhPPl ~lpqtmbnqpmt\ L..pump[! UJWtnpwummli bG uwjupwu ghGtnpp:pmqm-

t'iQ 4tuu GpLUGpg hbtnn : 
fTlwtnpLUummll hG pumpGhp l.. Ghp4mu J:!UUl Q.pwt\p, 11-nuwGml_ul!m-Cl-pll-

qwJil (48 d .): LhulmnuUJppnqp hwllwp :PtmnphugbGmw.Jp G 4tnpmlt1Gn4. Ghpl!­
lj_wa vumpGbp[! qGGmli hG umllt'JGbuyhGmw.JtJG uwGpwqpmwl!p mwl.t : 

U'filJBOHfC: llw4mtmwmp4. wphnp bG: 5wGp[! l.Jwmwpmu hG hlllmm4 
uGGrJW.JpG llp2w4.wJpbpnu.l' L.JntPlll2hGl.JnJp l.Jlllu OttbGqmmp h WJ LI19, 
<T)wumJnpp l.Jwf)ngrl.Jn4. 3-5 4wfltJL5-6 tfmpowGnpGhpnul : 

5wGpbp[! wobgGmli bG 28-30° C 2bpuwumJ16wGmll 3 wllpu, flpmwp 4htn tJ. 
tu6bg llwG 3.5,7,10 ophp[!, Ut jGnthbmL. wubG 5 0]1[! uh4 : Pntn r tflnpowGnf)Gb­
PP~J U(WUl(lWUUllllU b(i )2lllllJ2Ubfl «6Gzlj_w0' l.jwf)p[_>>-p uLpnqnq: .!,wpm~J \li \1 
hWJtnGwpbpmt!py hhtnn, wop 3-S-pfl op[!, Gnppy ywGp l:;(i l.jwmLUpnu! 4ntL­
ll l11LJ1LUJP9 0.5 tit ]-5 lj_1llflOWGnpGhpntU, f:lWflll uGGfl WJpG llp2wtJ.wJ[lmli: 0-
pn24.mll t l.jnqmmpwJp wtiG Ill UWQ[llHf}JillU{!: Uw4WJU n~ upzm t, llfl hLU 211'1-
lllllU wli2wmht tbUJmnuUJpflGbpp uwpmp 4nqmmpwG : 

4b"UUU<l>OP~C : '-ltuptu4ml1 bG nul.jbqm.Jli hwllumbppl.JG hpllG (20-30 o-
pbltwG) L l.Jw~Gwl.Jbp 6wqwplihppG (10-20 oph4wG) UJLUpbGppuwmnq op­
qwliGbpp l.jtuJumJpnq, l.jwt.) wp.JmGnq 0.3-0.5 llt f"Jill[WJnlJ. (hwuumbpp4GbptJG ), 
ltul.J tituqwpGhJ1pG' 2-3 llL hGpwtltU24WJpG l.jwll Gbpnpnlj_wJGW.JpG bqwGw4ntJ.: 
~bUlwqmnmll bG wpJmG[! llpl.JpnwqummpGwypwJp nLwl.JyftwJn4. (UUO-) 
ul.Juwa I: I 0 GnupwgnuitJg: Opnzmu bG wG2wmlj_wb l.JmttnmpwJp wtu01wbpG 
hwllllJillf)JntGGbp[! (bpb hw2n'ltJ.mll t 4ntttnntpwG wG<j>lilUlbL) : 

t'fil..l.PU'UU4U'U 'UOI'S'UUBOHTQ: UG2wmtub 4nttU1ntJ1LUJP 26wulwll1-
l.JlllGh1PmpJntG[! npnzhtm hwliwp qGmu hG UU£1.-r (llp4pnwqummpGwgpwJf1 
nbwl{ypwG) tbulmnuUJppnqw.JpG tuupwJpG wqummpGwgn'l 2Jltiml.JGbpnlj_, n­
pnGv Gnupwyqmll tG I :50, 1:500, I: I 000 upG .>_L I :32000: 

O-tw4ypwG qGnu5 LG 4wuJ11.jubp mGbgn'l L4n1PttJPLhGwjpG j:)\lpht1P lj_pw 
l{wu tflnrowGnf3Ghpmu: fl.hwl.Jgpw.Jp hwuwp 4.hrgGmu tG JmrwvwG~.JnLJl 
Gnupwymt}pg 0.1 llL zptiml.J L.. JuwnGmu hG 0.1 UL 5,7, 10 opbppG wG2lll lll WO 
4mtllllllJ1LUJt'l hum , np[! UjlUplllGWl.JntU t 70-1000 zwpdmG LhUJUlllUUjppGbp: 
((}bpllnuulwm nul I dwll 37° C 2tpuwump6wGnui pGl.Jmpwg mt}pg hbmn wpfl­
JillupGhp[! hwz4.Jl bG wnGmli uwGpwf1pUlw4p umf) flW2tnP oqGntf:lJWUp: 

Ult4pnwqummpGwgllwJJ1 nbwl.JgpwG flGmu hG Gtul.. wtqw4m lj_pw (l.Jw-
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~PLW.JflG bfJwGwlj), f]Jlw hwuwp tJ.bpgGmu bG zGnupw~tJ.wo Ljwu 
.JmpwpwGLJmp Gnupw~mujrg z!16mljp 0.04 tit L wt.jbtwuGnu1 bG up Ljwpflt 
hwljtuorG L tuwnumu: 0-bwLJ~rwG hwztJ.wnmu bG I 0 pnUJbp [!G pw~wmu: 

Ul1Pl>0Ul<}.flU4:UL, ~US4:UuflCuuPC: tbt4mnuUJppGbp[! tNimu bG 
4WLW[lwoL, flpwGp mr1)111 Ljwu S - wGLl'wG, pwpwlj, uwGpwqrmwLJr Ll'mp 
Ilwzmnu.\' tmuwpowljnfJ twljGbp bu: 10-btfl uWJpbp[! Lj wpr'}waL Ljbn, Ljn6wljw­
mrUJ hwumwgmu mGbG : CGnph!lt.j mwppbp ont.jtuopubpp [!GqmGmu bCi 
mwppbp oLbp ' X, C, S L WJt mwnbpp mbupnt.j: C tupdmGwlj bG : 

'1.,4. J 7 L)1u1u1nuu1i,Plil:ip 

lbUJmnuUJ)lpUbfll' [!Um q.pwtl')1 Ci bplj t.jmu 
bG pwgwuwljwu , pulj [_lUtn (l.m}wGnt.ju ljm­
q_[luqwJ)l ' t.jwpflw-uwGmzwljwqnLJG: 'ubplj­
t.jwo pumpGbpp qGGmu bG untJ.npwLJwG 
Ll'wfipwflpmwljp mwlj: 

4:01-LSO.l-PU3flt, ~US4:fl.l-{i}3fl.I-u-
\,tfPC: lbUJmnuUJ[lpGbpp WO[! hwJmGwpb­
pmu bG Ll'mp qwzmmu ljwmwpwo Ll'wGpw­
'1)HnuwG oqGmpJwUp: 

UluSUUJ'lt, ~US4:0.l-{i}3fli'L,L,tfPC: 
P wpop t.jppmtbfimntp.JmU mub~nq Ljnqmm­
pw t : <.wuumbppljGbp)l wGLjmuo mbfJp t m­
GbGmu t.jwpwlj tY wG 5- 12-pl'} OJlQ: lfbGqwfi]l ­
ubppfi hbpomu bfi L upwug WJl.JillG[l m umu­

[iwu)lJllllU UUfl--nt.j I_OUJUlllUUJppGbpp (hwljwaGp) 04Gntpjwtl'p : 

Cti@UuU4:UL, ufl.l-3\,UBONJ-e: 4w­
mwpt.jmu t [!lim UU0--[1: 0-bwljg)Huu hwtl'wp­
t.jmu t r)pwljwG, bpb I_OlljUlllUUjppGbp[_l unuu(\ ­
t.jmu bG «UWJlflOJlp» mbup)l Ljnr UlUilJntUGbp)l o­
Lnt.j, [!Gq npmu «uwpflbpp» WL[Wm o ww bpQ 
UJWhUJWGmu bG zwpdm GwljmpJntU[l: 0 -bwlj­
g)lw(i qfiwhwmt.jmu t tuwzbpnt.j: ::.:>npu tuw~)l 
l'}bUJpmu tbUJmnuul)lpGbp[! I 00 mnljnun!J. wqum­
m)tGwgt!nuS bG, bpbp tuwzp l'}buwnnY 75 umljnu)1 
zwt[lnt.j, bpljm tuwzp qbUJtJntU' 50 mnljnu)t L ublj 
[uwzp rJOUJpmu' 25 mnljnup zwt[lnt!: lbUJmnu-

~:~~ . ..,_ ~~!'-f/:.~:';ff;''.',-l~l;~~ 

tt1j''~}~~~1l' : ;;. ,~ ~~~t>;;Jr>·~~n£ ~:-- \ 

~··:'itt;.fr;,~: 'k#J~{f~¥~~~ . )~ :;i:~ \ 
,: . . ···'·~~~;. .... ;;,;;¥~·, ~·" .. ·,."·"' . . v~ ·/"""~;' ::''N:.}f;:•·.- - ; '. /;f/J·~ .,., ... -~" .. . ,,_ ... , _~·~· .. • . ·, :.·· .. · 

-~~ ~~~?~'/<' ~•~ .. ;:/~}A··.:. -~~;~· 
~~r-:~&~;. .v :.:v. .. >-.~ Y 

'0:~ 

1Af. 38 ltiUf1.1111UUJJlpulipfl L4PJ1Ubp)l W4UntU1puw~muu znpu, bpbp L bpljm 
W!JI.IIllUlJIGwynulo. unuuol{wil tuwzbpp f]OUJVnuY hwuwpnuY bG flJlWLjw(i uun-
iGll.jUl llUUjflplilipfl9 lfW!jtll{wil L UO-: l!zwljt.jwa bG 440- L ~UU C~tmnpbuqbG-
" " UIJllJfllfGLfm Ulllll uwpup(iubpp): 

flwljuzhpftnJnqftwljwfi wjuuznpn2nllf[! uwhtfwfiwt/Jwljqnuf t 
I . u·wupwf1pmuwG hbmwqnmm~JWUp, bpb GJmpmu hwJmliwpbpt.jnnY 

b[i [OUJUlllUUJppGbp: 
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2. CowpwGwljw G - UUO--p 'lJlWLjwG WJlflJnLUpp LijlW L. uwGpwflpUlW-
4!1 Untp f1W2UlntU tbUJnUUJ[lpGbpp «UWJlflWUUwG» W4UntUtpGwgpwjjl 
hwJmGwpbpuwG flUUJJ2ntU: 

3. lJwljpnw 4u m m[1GwgjJw (UO-) t[lnpowGnpGbpmu L ~<.lJ, npnGp pntJL 
bG mwuw hwJmGwpbJlbt hw ljwuwpupGGbpp hpt.jwGfl LjbUrJWUnt 
unm : 1 

IDDCDPo~oPU~PU~UUD~~~oPPo~ 
DQIDUP~oPP 4Ulflll.PU1f!U4SoPPDQP 4UPD~5PQ 

CfimwUlJ.p · Spirillaceae 
Bbq · Campylob~cter 
~wpmglJ.f Campylobacter fetus (foetes) 

~uSUQflSfl.l-[1}3Ut, u3flf'{i}Q: l wpnpwmnrpw mr~_w pljmu bG tJ.pct­
t.jwo UJmmr~_u, wp4wfi '1P t.jq[llj [ly' tnpo [!, nru Ljbr gGmu bG umbJlPl UJ.WJUw u­
Gbpmu t.jpdmupq hbmn, gnqjl ubptl'G w hhf]ntlj [!: 'UJm~u mbfJ hu hwugGmu 

tJ.hpgGbLill9 24 dwupg nz mz, t.jlwlj UUlOJlPL wuwGmu: Q-bJlWrJWUb[p t UJnlflD 
UJbq hwu~ Ght pwpu t.jp6wljmu Ljwu uwrmtJgnt.j uwnbgpwa : 

UU~PtlWU~U4U~ 4oSUQDSfl~{a-3U~ UIDoUU~ 

UUuPUll-PSfiHJ'C: lflwmpwummu bG ~ump-UJW Ul Jlwummlj Gbp , ubp­
Ljnu.l bG putn q.pw up Lj wu ( I :5) Gnupwgpw a {>mpu[lGnt.j' l -2 pnUJb QUUl 0-n­
uwunt.juljm-q-jltl(LWJp: 'UJnLflD hbmwqnmmu bG ltdmGn~)LntnpbugbGmwJ[lG 

t.lbpnf]m[: 

UtiuBfiHJe: 4 WUL411tnpwljmbpGbJ1D upljpnw bpn:Prt bG : UJ'l UJ.WUlOW­
nnt.j fipwug w obg Gmu bG C0 2-p ( I 0 mnljnu) L4WJUwGGbpmu, 37-3R° C 2hr­
uwump6wumu: 

5wGp[! Ljwmwpm u b(i Lj[luwhbf1ntlj LJWJl flWJpG W4WJlnLU (0.2 mnljnu), 

wpJmGw-zurJlpWJPU w qwpmu, 2 mnljnuw Gny uuwUJbUJmnGwjpG UWJlflW.J[lG 
lli4WJllllU (U'lfllU ) : 

4:uuUU.RP.lJP.U4:UL, ~US4:fi.l-{i}3fi.I-L, uti PC: n wmuGwuppmu bu 
Ljwmwl_tuq[l , oaupw2pwaG[l, w oj1IW2JlWmGbpp wnw2w guwu mbuwljbmpg L 
4tflgbppu llfWpm GwlJnrt up2w t.!wJJ1bpmu ( I L 3.5 mnljnu) : 

4:uuUU<l>fiP~C : <-rtr ont.jw[unqmljGbppu t!wpwljmu bG hbzmng[lg Ljwu 
Gbpnpnt.jWJUWJ[lG bf]w Gwljnt.J.: U GhpwdbzmntpjwG flOUJpmu t.jwrwljmu bu 
hrttJ hnppbppG Ljwu n2_[uwpGbppG bGpwuw2lJwJpG bf1wGwljn !J. Ljwu pbpwGpg: 

CU.WU'VU4:UL, L,fi.I-3\,UBfiHJe: 4ppwn!J.mu bu U fl-, 4 40- Ljwu 
4b4fl- L hwljwuwpupGlibpp :PtmnpbugbGmwJpG ubpnrJp: 

U0--1} I'}UntU bu UlWUUJ.nGm{ Ljbpgpwa tnpont!, nppg UJ WUl(lWUUlntU bG 
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Lntbwuqmlj , vwumu bG L GnupwyGmu NaCI-f1 30 mnljnuwGny tntOntJPnlj 
I :50. 1: I 00. I :200, I :400: f1.bwljgf1wG l}Gmu bG l)lnpowGnfGbpnu1 0.5 UL ow ­
tlwlmu: 

'1-ptjmu bG f1Gj2Gwwqummf1Gwgf1wJI1 ummqp~ tjmpobp hw4woGf1 uL4t­
~~r~>f1ljmpJwG(il.tpwpbpJwL: LmowuqmljQ (tpumpwljmrl) umwGmu tG mwu­
L4nGp t!PWJP tnpopy, np[! l}Gmu bG l)lnpowGnf)p ub2 L wt!btw gGmu 5 ul ~mp­
uwiJ1Gtuytjw a NaC

1
\-P 3 mnljnuwG~y umbrrL tmam.Jp: lvwnGmp'l[! u1whmu 

hG 12-14 dwu l-4 C 2hpuwump6wGmu, WJGnthbmL mwuu1nG[! l.lqmu bu, 
~J bGmpp~mtqmu 30 pnuJb 2.5-3 hwqwp UJ.m/p wputqntpJwup: 

lf0f\bfllflq.f1U4U'U <!.US4U'UflC'Ub.PQ: .(wpmgpzGbpQ qpwupwyw ­
uwlj~~ · pwquwoL , hpuuwljwGmu umnpwljbmp («pn(nrt6w.Jbpp») GuwG. 1.5-
7.0 Llljt\ bp~wpmpJWtlp pwljmbppwGbp bG: .(wGqpL4ntU bG GwL ltnljbpp GuwG 
uwGp ljwu S- oLhpQ: CwpdmG bG , uujnp. UJ.Wmpo zbu wnW2W!JU11LLY: Cum 
11-nuwGntjuljm-q..puqwjp ubpl]biJ1u hwjmGwpbptjmu t hwm}1ljwt!npntpJmti : 

4fli'LSfli'PU5fl'U <!.US4flNi:T5fli''U'Ub.PQ: U6Q ljpuwhbrtmlj u'wpr]ut­
.JI1G wqwpmu hWJUlGwpbptjmu t 2-7 0[1 hbmn LlnfupwqnLJU -UUJ.pmwlj , unjl.t­
pw -bpljGwqmjG uljwtjwnwljp mhupntj, np[! hwJmGtjmu t L)p2wt!w.Jf1p owljb­
pbup tjpw : 

'Ulj . 39 Campylobacter fetus-p mwppbp oLbpQ 

. 2 mnlpJUwGng lJifiLU-mu WO[ltnbrijl t mGbGmu owGp qwrtmpubpp ljwo 
hwuwmwpwa l)lwnp mbup11lj : Up.JmGwjpG ljwu 2116m4wJttG pmL1111Gnu\' w-
6mu bu umpp WUUJ.p mbup114: 

4b'UUU.!!f"ll.JPU4.U'U U4Sflqjli'.IO'oflFvC pmJt t tupmwhwJU1tjw a, zp 
tuu11p~tu watuw2pwmGbpQ, wu2wmmu t ljwmwtwqw , 11p112 21.11wuGbp (11z­
tuwpubppg wu2wmtjw a ) pntJL4hruJn4 wnw2wyGmu bG aaupw2pwapG : 

UluSUUfl'U <!.US401'.10'5fli''U'Ub.PC: ~wpwljtjwa hrtp ljbG 11wGpGbp]} 
l[pctmu bG , pulj tjpduwG pwywljWJnLIJJWU l}bU[J2nLU upwGg UUJ.WGnui b(i L hb­
mwqnU111LLi UJ.UlnLrtD l.. wpqwGJ}p tu11nnzp UJ.WpmGwljmp.JmGu: 
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Pw[Jmbpftn[nqftw[Jwfi wjumnpnznuf[J hftlifil/nuf t ' 
I. UtumwpwGwljwG GJmpmu pGnpn2 oLf1 ' umnpwljbmp GuwG (<<Jmz1111 

OW.Jb[1 !> ) 4WLWf1woL, lj11ljwGuwG gmUJ.pljGbpp hwjtnGwpbpuwG tjpw : 
2. {()-ptjwMtp yw ap L4wpmGw4mpJwG UJ.WJuwGGbpmu (l)lntuwppGt!mu 

t watuwpl3nt qwq11tj) 4ntLUlnL(lWJP WU2WU1UWG LI.JIW: 4puwhbrtm4 
LJW(ll}W)pG wqwpmu u11tupwqmjG UUJ.f1mwlj uljwtJ.wnwljp (ortw4jl) 
mbup11lj wott t!rw : UJ12wt!w.JPp uwljbpLmwpG wpJntUWJpG wqw­
pmu, pwpwlj , bpljGwqntjGp tulJ111rt tjbpwl}pntuGbpf1 UlbUJ2nt! tlLUt[ntp­
Gbpj1 wop t!pw : 

3. llqummf1GwypwJp L hwmljwu1bu 4b40--p L lfl>O--p (hwljwt)wp­
oj1tiGbpj1 pumGn -~>tntnphu!jbGmwjpu ) 1}]1Wljw(i nbw49f1W.Jjl tjpw : 

UPY:fllfllUQlJflQ'Vbfl 

IuOCO.P b'lQbPUqjl.P U'UUUOI''U'UbPfl 
~bPfl~'Ub~Ull'UflU5fl<!.U.POI'Bfl~ 

Clhnwfipp ' Mycoplasmatacae 
Bhrf Mycoplasma 
<!.wpmgpf Mycoplasma mycoides 

<!.bSUQOSONi:T5U'U 'U5flHi:TQ: Lwp11pwmnppw mrtwpljmt) bG pp11G ­
tutJwt tnro[! , ljwfGwqbt1of1 wpmwqwmmlj[! t... uhq[! : 4hGqwGm wGljmo\'Jy 
hbmn mrtwp4mu bG UJ.Ll..PWL t j2 Unti1WU1Q, wtllWJpG hwGqmJyGbpQ: 
.(bmwq11mt11111 G.JnLl3[! ljwpbiJ1 t UJ.WhwanJwyGbt qiJ1ybppGp 30-40 U111ljl1uw­
ul1y 2PWJj1G LntOmJpmu ljwu ~bG11tJ1 0.5 m11ljnuwG11y tntG11LJ!JnLU : 

lfU'U.PUl1-flSOHre: lflwmpwummu bG pumvGbp , 11pnGv ~>pvumt) bG t­
PPL UUJ.jlpmmu I 0- 15 pmqb : 'Ubpljmu bG Qum fl.11uwG11tjuljm-q.puqw.JI1 (48 
dwu). Lt!wGmu bG L ~ 11pw~]Gmu: 

U'fibBOHJQ: Ubpnp t: UmbptJL ~WUU1J11pp ljWf11\:Jj1ljnt! gwG12 bG ljw­
mwpmu wpqwGwljnu\ t... u·wpmbGp wqwpmu 8 m11lj11u wp.JwG 2r omlj wtlh­
LWYGbtntl : I>GljmpwgGmu bG 37° C 2hpuw umpowGmu: 

4b'UUU.!!fll.JPU4U'U <!,US40Ni:T5fli''U 'Ub.PQ mumuGwuj1[1ntu bu 
qumljnqw , uwGpm , OULW, qiJ1ljl1qbG, lJifld- UJ.W(ll1LUWljl111 UP2Wt!W.Jpbpmu, 
]w4 pGJ}ntlJ wG 2wmuwG hpuwfi tjpw UJ.Wpqmu bG 4mtmmpwJp nbwljypwG 
opm tppppnypmGbpp Gljwmuwup: 

4b'UUU<l>O.P~Q: 4wuljwobtJ1 l}bUJ.pbpmu ljwmwpmu bG h11ppbpp bG ­
]-}WUW24W.JpG t!wpwljmu: 
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CnUPU"UUlrU"U "Ufif'.5"UUBfiHJQ: L1j1pwnnui bG 440-, nbwljyjlw.Jll 
hunhup np1.4bu hwljwojlG awnw.tmd t bpljpnpfjwljwli wlJ.jl2[!, npp umwylJ.mu 
t hnfltJP L4LLPWL tunnn~llY GpwG hjltlwGfl LjbGfjwlim (u1.4wGbtmy hbmn) Ul­
llW2GWJPU wlJ.2nlJ. Ljwt\ pmwnuw.ri1G wG2wmt1.wo ljmtmnt[lWJnlJ. lJ.turwljbtntY 
hbmn: UlJ.l12!_1 Gnurw~JGmu bG 1:4, 1:6 L mwj:lwyumu bG 10 pm4b 10011 C 2bP­
uwumjl6wGmu, WJUnthbmL ll[WhWOll.JW9UlllU b(i :pbGnlll 0.5 mnljnuwGn9 llll­
Olll.JPlllJ.: 

tJfif':bfilfiq.pU4:U"U .!.US4U"UPC"Ubf'C: Upljnl4lwquGbp[! pwquwoL 
bG P22WJjlG L4WU1jl pwywljW.JnLP.JWG hbmLwGpnlJ.: "UpwGp obnp bG pbpmu 
LjnljwGuwG, flbtwuuwG, WUUlll.WUUWG.L WJL oLbp: lJflWU~J ~wlJ.lbfll_l Ul\UUlUIU­
lJ.mu bG 125-!19 ujlG~L 250 Gt: 

4:fif'.LSfif'.f'U5Pu .!.US4fif'.[c}-5fif'."U "Ubf'C: U6[! hbflmlj utl2tulJ.w.Jpmu 
pntJL t. 2-3 opjl~J mwttm t hwlllltl Gljwmblll lilll.ll1npmt\: Cjll'imljtu.JJlu wqtupmu 
UlWijlU t qWfjlllfiUbp LllflOW.JjlG lJ.lwntl mbupnlJ. («Uillllll olJ.wobqtm mbup): 

"Ulj. 40 Mycoplasma mycoides 

~wpmyjl2[! wl'ibyGmu bG hwlJ.jl uwqubpll 4.J1w, nrnGp 2-3 opjlg uwmljmu bG: 

r-~~ •. 
/: ... @· ,: :: 0 ' 

C- · -·;·~ --- · 
· 0~ ~ \fc'.!J; "--([' 

,\....._..; 

'u4 . 41 Cjl6m4wJJlli wqwpj1 t!JHU 
wtihytltua l4hJ1lmtOLunliJlwJil hw­
pmyJl~/1 4mLWlllJlLU!J 

4:b"UUU.2NJPU4:U"U U4:SI"lqj1Ha-5nf'.­
"UC: Mycoplasma mycoides-[! tuunpmu t 
wDtuLU2f1WUllib]1!_1 (qLJmljnqwG, outwLi, tlw­
Gjlm[!, qL)lljnqbGjJ) , wnw2wgGnuY t JlGI]nL: 
cJ-btwmjlG[! ~r 2Pr4wgGmu: Lmqutntpw.Jr 
pwlintlj[! Lllqpujl t bGpwpljnu\ ojlm tptJppn­
YllmGbll[! : 
UluSUUPu .!.US4:fif'.[c}-5fif'."U "Ubf'C: Ltu­
pnpwmnp LjbGqwGpGbp[! l[4W.JmG 2bG: 4.w­
pwljwa hnp!'lbPll linm l}pwljwG WflllJmGpll 
l}b1.4vmt\ 2-7-pfJ op[! pwpopwGmu t 2br­
um~JmGu, lJ.wrwljuwG mbqnull[W[lqwGmu 
t :PtbqunGw, nbqtmGwp wlJ.2wJpG 
hwGqmJyGbfl[! ubowGmu bG, qwpqwGmu t 

[!Gl}hwGmr ~mGwlJ.nrmu L 17-[1'1 Ofl[! LjbGf)wGpG uwmljmu t: 
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Pwqmbpftntnqftwqwti wjumnpnlfllUIJ hfttftitjmtf t · 
I. U'wG[lWfjpmuwG mlJ..JWtUbflp ' pwquwoh hwpmyj12!1 hwJmGwpbpuwG 

lJ.rw: 
2. ~wmmlj LlP2WlJ.WJpbpmu· 8 mnljnu wpJwG 211l1mljr hwlJ.btmJpnlJ. 

lJwptnbGp wqwpnu1 L. pmlllnGp w6tJ lJ.pw: 0-m.Jl, hwll)llJ. Gljwmb1J1 
wl'i pmwnGmli, llulj UIPGll UP2WlJ.W.IfllllU «Ututm olJ.wobqJm tnbupp 
qwfJmpGbp (tnranm Lj1wn): 

3. 4.wpwljwa hnrrtrr hlllJ.wGfJmpJwG L. wGLjuwG Lj_pw (2t.ruwumj16w­
Gp pwpoptuymu, lJ.wpwljuwG mbrlmu :PtbqunGw.Jjl wnw~)[uymu) : 

4. 440--jl rlpwljwG wptlJmGpp lJ.pw: 

fiOiuUP'VbPP. bq_ UBtlbPP. q_UPUliP.O 
U~ULUliSP.UBP.~UPn~BP.O 

Clhnwfillv · Mycoplasmatacae 
Bhq' Mycoplasma 
.!.wpmgpf Mycoplasma agalactiae, M. mycoides subsp. capri 

.!.bSUQfiSfil-[c}-5U"U "U5fil-[c}- awnwJmu bG Ljw!'lu Ljwu Ljmpoj1 tupmw­
ltwmmlju, wtumwhwplJ.wa hnflp upGnlJ.Pwl hbrlllllj[!, W2J2bpp wpmwilJllllflJill­
Gu: UGLjmujly hbmn lJ.bpgGmu bG LjbGflwGm LJWflfJ[! , lJ.lW.JOWfl[! , bpjlljwuGbp[!, 
Wtl.2WJpG hwGqmjgGbp[l, wtumwhwplJ.wa W~J2[1, Ljmpall up UWU[! pwpwtuw­
LjnLJUlbpp L4Wf1mGwljm!'l.Jl1LU[!, upGnlJ.pwl hbflntlj[!: "UJm~[! lllflWpljmu bG uw­
nmJynlJ. Lll pbpunumu: 

UU"Vfli:IffiU"VUlJUU <bSUf)flSflNiTBU"V U./rJblJTIU 

tJU"Uf'Ul).f"lSfiHJQ: lllwmpwummu bG L4WU1f1WUU1llllj-J2umpGbp wtu­
mUtpwGwljwG G.Jmpjlg L ~npwyGmu bG 24 dwu, WJGmhbmL 10 f111L4b [!Gljfl­
umu bG ~npwa 2PP Ub2 Wfljl L lllLOlJ.llf\ UL4jlU1wljmyGbpjl hbnwguwG hwuwp: 
lllwmpwummlj[! ~nrwgGmu bG , ~)pJ2umu t~Jll ul4rf1mnlJ. 10-15 f111L4b L Gbp­
Ljmu 0-nuwGnlJ.uljm-Q..jluqwJp u.bpnfJntJ., tlJ.wGmu, znpwgGmu bG qGGmu uwG­
flWfJpmwljtJ mwlj: 

UnbBfif'.tJQ: Ubpnp t: BwGp[! Ljwmwpmu bG lJwpmbGjl pmlllnGnuY, 
npQ L4WJlmGwljnu1 t 15-20 mnljnu opm Ljwu tun2np brl2bpwlJ.np 
wGwumGGbpjl wpJwG 2r6m4 (pH 7.4-8.0), ~nmmpGqbpp L tl}tJ.wpfJil 
u}12WlJ.W.JPmd' 2J16mljjl L 1-2 mnljnu lwljmnqwJjl hwlJ.btmJ~nlJ.: 

lrb"UUU<I>fif':JC: UtumwpwGwljwG GJm[}nlJ. tJ.wpwljmu bG n~tuwpGb­
ptJG L WJO"bpjlG bG~wuw24WJpG Ljwu GbpmqbqwJjlG bflwGwljntJ.' 5-10 Ul f)ll-
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t[tUJntJ. : 2.5-3 ljq 42Pn mGbgn11 6wqwpubpjlG tj_wpwljmu bu ( I : I 0) hJmuLjwap­
uhpp ljwjuntJflntJ. , nppu wtJ.btwgGmu bu 100 u!Ut UJbGpyplllG L 10 tnnljmnuGny 
uwywjuwpptJ.w.tJlG tnwlllnllY' 1-2 ljwflrl I 0 l1t ljwfumJpjlG , np(lt4whmu bG I 
dwu, npJlg hbmn Gbpumomu bu W.> J2P wnw2GwJpu tunnn.>(! (0.1-0.2 uL) liw­
fuwl4bu um[nljW.JJlunLj_ ywt[wqp4btmy t.. upulj]l ~ ntl 0.05-0.1 UL hb!"jntlj llnlf1U 

J2W2btm!:J hbmn: 
lJDf\~bDUlQ.PUltUL, ~USltU"UpC\,bPC: lJ}l4nl4LWtjuwGbpjl uuwli 

pwquwoL. bG , .> wtJ1ubp[1' 250-400 uo : 
ltDI--LSDI--PU3P\, ~US4DJ-.[<)-3DI--\,\,t;PQ: <.wpmyjlw f1WGqwrl t w-

6mu: .:.t11m4 ur2wtJ.wJ11bpmo w6)1 5-6-pq op[l trlimu t pm.JL l41lumpnlp.JmG : 
lfl.pGfl tYp2WtlWJPbpmu WntU9WyGmo bG owGp qwqmpGbp, npnGv l]wpblll t 
mbuGbt fun2npwymJyntJ.: 

UllljpnunwquwGbp[l w6bgGmu bG n.>tuwpp uwf1t\p P2r£Gbpp L hwtJ.Jl 
~pppnptwumGbpp P22WJpG 4nLLmlllpwGbpnu.l : 

UlvSUOpL, ~US4DI'[<)-5fiJ-.L,L,t;PQ: l)..pwljwG l)bl4J2hpmu hnppbpp 
2hJlllnL\-"}JnLU[I pwpo pwGmu L ujlG .>L 40-41° C, GbpwpL]I.lwG mbqmu WllW2W­
Gmu t ~)tbqt'inuw L nbqtmGwt wl\2wJtJG hwGqmJ9GhpQ t\bawCimu bG : 
'-lbGqwGpG Qlilj umu t tJ.wpwljuwG 17-p£1 op£! : 

.Pwqmhpftn[nqftwljwfi wjumnpn2mzfp hftufitfnuf 1: · 
l . Ullljlll4[Wquwubpp hwjmGwpbpuwG 4_pw : 
2. lfltJGq L hbflnt4 ujl2W4.WJ11bpmu (U'wptnbGp wqwp L pmlllnG W[lJWG 

2l16m4n4) hwpmqp~p hwJmGwpbpuwG ttrw : PmwnGmu GljwmtJ.mu 
t flnLJl l41lUmpmpJmG. pulj wqwpnu.\ wnw£wGmu b(i junznpw ­
ymJynL! llllml{nf1LYwGp qwflnq~Gbp: 

3. tituqwpGbpp unm ljbpwmpmp L n.> fuwpGbptJ m WJObpjl unm hp­
t[wGI)nt~,twG pCinpnz GzwGGbpp (ljwpGwqhllOP wjumwhwpmu, ljb­
flWUlpm , ynG,tmymptjpm) qwpqwyuwG ~pw : 

~fl.Ofi~'U-'U-hPflC'U-O~U4U'U-fi~~'U-bPfl 

UP4fi~LUQUU3fl~UPfi~BflO 

Cumwfi)ll! ' Mycoplasmatacae 
5hrf Mycoplasma 
~wpmgpf Mycoplasma gallisepticum 

~bSUQDSDJ-.[<)-3U\, "U3DJ-[<)- awnwJmu bli pn~ Gj1 pwpu 11PW4!.!. ljn­
ljnpflp lt z G ~ wtjlnf)p tnpowpwqwGpp pbpmljGbp(!, qtfumqbrl[l, flnpbpp ljtnnp­
libp[! L Of1Wmwp uJWflljbpjl UjWml:ip(l : \,JntflU mbf1wtJ1ntumu bG uwnm,~qn4_ tP 
pbpunumu: 
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.Pwljtnbpftn[nqpwljwfi wjumnpn2nufp hftzifitfnuf 1: · 
I. M. gallisepticum-)1 hwjmGwptpuwG tj_pw , np[l unp:PntnqpwljwG 

mbuwljbulp\:} GL'iwG t UJnLU upljmlJtWquwGbppG : <. wpm~r~ll i Wlj'lUp 
mwmwGtjmu t 500-800 uu , Dum fl.nuwGntJ.uljm-q_puqwJp (itrljtJ.mu t 
uwGm2wljwqnqG: 

2. LfwpmbGp , <. nmtnpGqbpjl , tl}tJ.wp£1jl, OtGjlL ujl2wtJ.wwtpmu hwpm­
~JP ir wG2wmuwG L. tun2n11 uwqutpj1 wGljuwG tJ.pw: lflJlG£1 ur2wtJ.wJ­
pbpmu w6mu t(i LlwGp, UP2WtlWJPtJ Ub2 umwcr 4W11nlj<Gt.pj1 ot..ml 
(hGwywcr 4mtmmpwGbp), npnGu £1pmtJ.mu bG tun; npwynLJ~ntJ. : U-
6tytJ.mu bG hwtJ.jl uwqubptJ tj_pw , npnGIJ [!GljGmu bG tj_wpwljuwti 3-5-
P'l Op[! : 

3. q_umljnqwJp , uwwnqw.Jp , uwfuwprH.jWJil fuunpuw(i !J.pw: 
4. 0.5 UL l}nqwJntl Gbp!Jf3WjjlG bf1WGwljntJ. tJ.wpLUl[WO" l-2 wuuwljmG 

hGflmhwtJ.p t.. hwtj_p 6mbpj1l{j1w flpwa ljbGuwt.lmpowpljuwG tjpw : 
5. C6wpwGwljwG wtumnpn2uwG !J.rw · ljwprtw.trG Ufl.-nLj_ ~Gnupwy ­

tj_w cr W(lJWU ljwU WpJWG 2P6mljfl oqmwqnponllYml_ (hwljwojlGQ ujllj ­
pnu[LWt{UWGbpp :pnpuwwGmJ. w1.4wwljmjJtj_wy4_wo ljwfunLJpO t: 

fl.fl44bSUflfiQ'U-bP 

Qfim. Rickettsiaceae 
5hrm · Rickettsia 

' . . .;._ ~~ 

0 
.. ···~ -~ ··, ~.t-'.)' :; ' ·~j' ~ .. 

t-.. . > it~-~ ~ ~~ ., ·_ 
. ~I • '. .• ;: · _ ·., - u,;) , o!J 1'. c.~ -~'<~ ·- _ . :· . ;.'• gt'\ , 
- ·: A .. .. _: ~\~ . . , . J/ .. ~· ·--· ' u. - ~· __ -; 1> .. ~ 

\
~ l tJ · .. ~. (: _· •. _..- :·;.> :;::~:.:· 

. ' · "" "; . :. ~ . ;''•> 

~- y:<r~ .. ,-. f4 .; 

~~ 
l..LJ . 42 tGqn[lhLwJflG P2(12 n1.!uwpf1 
R. ruminantium-(1g L\Jtltub njlljlfbm­
ujlluGbJllllf. 

Rm-mbG11r hwpm9r~ · Coxiella 
bumeti, hpflpntl]bppljwpl}ptn!l (ljnntl)­
ppmlll) hwpm!:Jp~ · Cocdria ruminantum­
(!, n~tuwrr njlljljbmupnqwJjlG ljnGJm4-
mtJttrmr hwpmgpl · E . phagocytophila, 
2wG npljljbmutJnqw.JpG unGngpmnqp 
(tnwturnqp) hwpmyt1i · Ehrlichia canis: 

~bSUQDSfii--[<)-3U\, \,301--[<)-Q: 
Up.JmGu mbuflp dwuwGw4w2r2wGmu, 
wtuu1whwp4.wo W.>[)bpfl }Wqljwtt]bGm 
wpmwqpmlj(l : · 

lffiP.'bDLDQ.PU4UL, ~US4U­

L,pCL,bPC: 11-jlyybmupnqGbflp hwpm­
!:lfl.>Gbp[l pwquwoL uwGptGbp b.G, 
o4.wolt, ljnljwGuwG t.. gntu(jlywGuwG, 
0.3-1.2 UljU iWtJlbpp: Q.pwupW9WUW­
ljwG bG , p mwppbpntfljntG WJL uwGpt-
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Gbp~ [!UUl fl.nuwGntluljm-Cl-tH1qwJ~ Gbpljmu bG ubmwppnuwm~ljnpbG (tlwp­
T}WqntJCi), [!UUl .'211[1WT}ntluljm Ub]3llf}~· ljwpu~p qmJG~ bpljGW4ntJG 1mG~ 

tlrw: 
'4DI-LSDI-f'U5P."U ~US'4D.f-((}5DI-"U"Ut;f'C: D-~ljljbmu~wGbp£! opJllqwm 
(ljwphfl bG Wut[lbL U~WJG npnzwlj~ UjWJUWGGbpmu) Gbpp\)\)WJpG uwljwpntjO­
Gbp bG, WJfl u1wm6wnn4 op4wG~qu~g 11mru GpwGp pwttuwGmu bG tlllWJG 
P22WJ~G 4ntLUlnt[lWJnLU, hwtl~ uwf1umu, pwquwgmu[! ljwmwptlmu t pw­
dwGuwG bflwGwljntl: 
UluSDf'DCDNJC h~uGtlmu t ljbGuwtlmra~ tlpw' .Qm-mbGI1~ qbu1pmu mbG-
11~ owuwGwljwU~\)ngmu tlbpgpwa W[ljntGntl tlwpwljmu bG amtwtunqmljGb­
[l~G GbpnpntlwJGWJ~G ljwu U~\)ubpuGwpwGwj~G bflwGwljntl: QbpuntpjwG w­
ubGwpwpap dwt!wGwljwU~\)ngmu bntlwtunqmljGbp~G UU[WGillll bG L LJW[l-
11~, tjlWJGWflll hJntutlwopGbp~ pumpGbpmu hw.JmGwpbpmu bG njlll4bmu~w­
Gbp: 

~p£}-f'Dfllbf'P.4Uf'C}-P.SP. (ljnm11r~nq~) 11butpmu tlwpwljnnl bG nz ­
tuwpGbp~G ljwu 6wqwpGbppG, antlwtunqmljGbp~(i, UUIPUlWlj l.lljGbp~(i Lljl\)llt­
rtbflWJ~G ljwu GbpnpntlwJGWJ~G brtwGwljntl: 

fl.~ljljbmu~wGbp hwJmGwpbpmu bG ntrtbfl~ wGnpGbp~ , bpj1ljwuGbp!1 tG­
qnpbtmu, pumpGbpmu (wGwumG~ ljbG11wGp oun!wGwlj) mbGf1p zr2wGn1tl : 

DQNUf'"Ubf'P. fiP.4'4bSUP.D.'2U5P."U 4D"U5DI-4SP.~SP. dwuw­
Gwlj hwpmg~z!! hw.JmGwpbpmu bG wfumwhwptlwa wa~~ zwflljWLL!bGmg 
tlbf19f1WO GJnLJ~~g utwmpwumwa pumpGbpmu: 

C"Ubf'P. fiP.44bSUP.DQU5P."U UTI"UDBP.SDQP. (tnJlltu~nq~) dwl.lw­
Gwlj hwpmg~z!! hwJmGwpb(lntU bG Wf1JWG pumpGbpnu1 ljwu LJWPI1~ , pnpbpj1 
utntGljmwmml.l, ljmmwljtlwa unGnypmGbpmu: 

UPY:fiQ'boPP. ~UPfi~BP.~'boP 

C}-wuu' Deuteromycetes, 
Bhqhpu' Trichophyton, Microsporum, Trichophyton Achorion 

Bbq~ hpuGwljwG mbuwljGbp[! (f1bpuwmnu~ljnqGbp ' fumqnrttiljGwmwLI 
L qnG2Pr hwpmg~zGbp)' 
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l. T. verrucosum- tunznp bfl2brwtlnr wGwumGGbpp 11bpl.lwumupljnqp 
(mpptun:PrmtuwJp) hwpmgpLGbp: 

2. · T.equipum- apbpp fJbpuwmnupljmJll hwpm~JPz 
3. T.mentagreophytes, T. gypseum, T. gallinae L WJLG ' uljGbpp, wnGbm­

Gbpp, zGbp~, 6wqwpGbptl, ljwmmGbp~, umzmwljwtlnp qwqwGGhpp, 
tunznp brt2bpwtlnr wGwumGGbp~, pnLmGGbpj1 L uwpflm uGljwJj1G 
hptlwGI1ntPJntGGbp~ hwpmgpLGbp: 

f1[1UibU hbmwqnmnmpJWG GJntp GWllWJnLU bG uwz4~ wtumwhwpt.lwiJ 
tlwubp~g tlbf1911WiJ J1bpmljGbp[!' tlbpGwuwzlj~ J3btjl[!, lJbrtwGp[!, uwqbpu: 

UUufll::UPli&lllJUu ~l7SU£2flSflr/iJ-Bllu U!vaUUu 

Uli"Uf'UC}-P.SDNJC: <!,bmwqnmtln'l GJntJ3!! Gwfuwutbu uzwljmu bG ljam 
(iwmpjmu1p ljwl.lljwJllmu~ 15-20 mnljnuwGng tmomwntl ll)bmpllp f}wubpmtl, 
I 5-20 p [!Gpwgpmu up tjlnpp mwpwgGbtntl: UJGmhbmL up pwGp l.lwq wub­
llntl mbqwtjlnfumu bG wnwpljwJwljwG wutwllm tlrw L awaljmu bG owaljw­
tqwljpntl: Uubrt£! ljwu ortw4£! wGhpwctbzm t 11Wf1bL wwngp pngp t[pw: 

ll)wmpwummlj[! qGGmu bG ump f1wzmmt1 uwGpw11ptnwljp tlp\)pG L 
tpnj2[1 tunznpwgl.lwG utWJuwGGbpmu: 

UtibBDNJC: 4wuljwobJlll1bUI!2b[lntU gwGp bG ljwmwpmtl UwpmpnJp 
Ujj1Gq UP2WtlWJPIIlU, ll[l[! utW[llll(iwljmtl t 100-200 u/ul UlbGpg~JllG L UUlb­
pbUIUlllUpgpG: li.JI1 Gutwmwljntl G.Jmp£! hpupntl l.lzw4btmg hbmn ybGmpp~~m­
qbtntl LtlwGmu b(i ~>PttlmtnqpwljwG [lllOm.Jpntl, wJGmhbmL UW<LhJ1[! (I -2 uu 
ljmnll(itpu) mbflwtjlnfuml.l bG UwpmpnJp wqwp utwpmGwljnq tjlnpowGnpGb­
J1ll tlb\), qwuwtlnpbtntl 11PWGj2 (t!wqbp[!) ppwppg 1 uu hbmutlnpmp.JwG L[pw: 
U6bgGnn1 hG 26-28° C 2b[lL1wump6wGnnf wGwbpnp UJWJt!wGGbpmu : 

lJDf'~DlDCl-P.U4U"U ~US4U"UP.C"Ut;f'C: .(wpmgpzGbp£! utwmljwGmu 
bG pwpopwqmJG, nL ljwmW[lJWL uGljbpp zwpj2~G : UfumwhwptlwiJ Gjmpp 
l.lwGpwl111mtlw(i ctwuwGwlj bpLmu bG uwtJll ub2 ljwu Gpw zmr2!! tu6wl.iljw­
pwol.t f1Wuwtlnptlw<), ljwGnGwt[np zwpJ2bpntl 2llPLUJWOL lJLll[l atlwaL Ullllljl· 
GbpQ: <!,wuwGuwG aLntl t 11wuwt.lnp4mu l.iwL umGlj[!, ubu1mrpt.lnpl[wa 
(fumpngwl[nptlwa) qmqwhbn zwppbpjl aLntl: 

4DI-LSDI-f'U5P."U ~US4DI-.ra-5DI-"U "Ut:Jf'C: u wpmpnJr ur2wtlwJpmu 
wnW2W~JGnn1 bG 11brtGW-UUJpU1wljwtlmG ljwu tlWf111Wtfl1ljG, tlnfupwqnLJG, 
hwpp ljwu ljwztlwGuwG uwljbpbuntl 4Ulf1lllpGbp: <!,bU1W4WJilltl GpwGp 11Wl1-
(imu bG unuwGt!wG , ljG6nnm uwljbpbuntl: <!,GwgwiJ lJmtmmpwGbp[! unfupw­
LIUI~tnwljw4nt.JG bG , tjlnzbGuwG 41wnn4: 

UPY:PfiUOJ11PP.Ul.JoP 

<!,j1uGwljwG hwpmgpz[! Microsporum-fi t, np[! hwpmgnn) t ljbG11wGpGbpp 
L Lltu[ll1nt hptlwGqmJ3JmCi: M. lanosum (M. canis)-u' zGbpp, M.equinum-u· 
ophpp, M. gypseum-u' 2Ubpp, ljwmmGbpp, uljGbpp L WJLG): 

UTif'~DLDCl-P.U4U"U ~US4Dl-((}5DI-Vut:Jf'C: lJwGpwq~mwL1r mwlj 
wtumwhwptlwa t'iwqp zmp\)[! hwJmGwpbpt.lmt'i t UJWlllJWG («abnGwt!mz­
mwlj»), np[! ljwqt'it.lwiJ t wuljwunG pwquwljJWU aL mGbgnf) UUjllpubp~~J: 
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1. Microsporum.2. Trichophyton 3. Achorion-u 
wtull1whwptj_wa uwqbpnul 

4:fll--LSfll--f'U3P.'U ~US4:fll--JU3fll--'U 'Uuf'C: UwpmpnJp Up}'wtj_wJpnu.l 
Wt1W}'WSJUI1lll bu 4W2tJ.bUUWll OWIJ2Wtj_np qwqnq~(ibp, awoytj_wa untuput­
UUJf1UnuywqnLJU pbpL uu4wU:wpuuntj_: .:.wumO qwqmpubpu r]bl]_p(i L r]WUJ}­
uwqnqu bQ, gwugwn Wl]_tj_WUWqntj_ OW041{WO uQywuwpUpUIJ pwquwp}'p2 t: 

Trichophiton L. Microsporum uu4bpp mwppbpwymuu ywmwpmu b(i uum 
wtumwhwptj_wa uwqmu UUJt1pubp[1 qwuwtj_npntf}.JWU pOmjpp (211J3Wubpntj_ 
4wu tuowuywpwoL) L umu]10bugbumwJJ1u wOwtJ1qJ1 OljUI1lflJWUp: 

lJmt.lpuu~Jbumwjpu wGwtJ1ltJ1 tmpJt1LUIJ 4u1_1wumu t U.Jntflp quuwO ubl_l 
IT}bmppp r~wubpmu : .2GGmuu ywmwpmu bG II Pl\-2 L II PI( -4 uuq[14-4tJ.wp­
gw.Jpu [_WUUJ[1 t1l(_U1[1WUWUt1L2WYW411lJU 6wnwqW.IJ.')Ubpp mwy \.l_mr]J1 :pp[_tn­
pm[, 20 uu hbnwtjnpmp.JwG tj_pw , ump ubGJw4mu: 'l-pwywG nbwLJgpwJJ1 
r]bUIJ211LU up4pnuup1ppwjp hwpmyr~r wtumwhwpt[wb UWl[bpJ.! mwtJ1u bu 
ywOwzwtJ.mG tmuwpowynnl : 

LJmuplibuybGmw.J[1u wGwtJ1qu 4rrwnmu bu OwL t.lp4pnuup1ppwJr w -
mJ1UJ]14 L pwJ2lilj_wb tj_wl]_ wtumnpn2uwu hwuwp: 

Pwqmlipftntnqftwlfwti wtiw!ftqp hftt!fil/nuf t · 
1. lJwGpwqpmwywjpu hbmwqnmmpJwG mtJ.rwtlibpp tj_pw: 
2. UGyw.1]1G 4mtmmpwjp wG}'wmuwQ 4.J1w : 
3. LJntt.lpGbugbGmwjpG wGwtJ1qp wpqJmGvubpp tj_pw: 

UluSUt5Pl, Ul.,b4bPP' f!0Pf!OUU3pl, 
UP40Ql,bPP~UP0~8p~l,bP 

5bqbpi!' Aspergillus, Penicillium, Mucor L. WJtfi: 
liuUJ.hpqfl.tnqubpp hwpmgfl.t. gbrm' Aspergillus mbuwqi!' Asp. fumigatus 

~bSUQflSfll--.!U3U'U 'U3fll--.!U awnw.rmu bG flnLmuGbpp qpw4Gbp!J, 
wfumwhwptj_wa opqwuubpp 4wqbnqw.rpG hwGqm.rgubpG m hJmut[wcrJ2Gbpu: 
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Utumnpn2muu Ltwmwptj_mu t ' 
l. uwGpwqpmuwu 
2. uG4w.t~li 4mtmmpwJp wu2wmuwG hpuwu tlJlw A.fumigatus, A. 

tlavus, A. niger: 
UU'Uf'UJ'}..P.SflHTe: UuutbP4PtGbpl! wuwbpnp bG: Swppbp mbuw4Gbp[1 

,-wtj_1bpG m Gbpymuu pwttt.lwqwG bG : 'UpwGg uGywuwpupGQbp(l pwquwp2r2 
t.u, Gpwugpg qmpu bG qwtJ1u upwp2r2 4nGpq]lwyppubp ' awJppu quqwoL 
t.Putlwap : 'VpwGgpy tiwnwqwwwoL. qmpu bu qwtJ1u umbp~quGbpl! uuJnpub­
f111lj_ : 4nGr•lrw4~pubpu ywGwL qnLJG mGbu, puy uuJnpubpu' umq 4tuGwr 
UpwGy qGumu bu uwupwqpmw4p Lj1nJ2p tun2npwguwu oqGntpjwt.lp: 

Utib5fiHTe: <!.wpmgpzu w6mu t ~wutb4p 4wu Uwpmpn.Jp Wl}wpmu, 
wpJmGwJ[1G. ml]_bflf1Y L bqpUJ.mwynpbupy utwmpwumtj_wiJ wqwpmu L. U'IT}U­
nLLI 35-37° C }'bpuwumptiwumu: Uqwpp t.lw4pbLmw~u wnw}'wGmu bu bp4-
Gw-4wGw~wqmJG qwll.ntflubp, wtj_btJ1 mz Gpwup 11.wnumu bG 4wliw2w-unJl.t­
pwqnLJu: 

UTI~40POUP40QP~UPO~BP~ 

5hrm' Mucor: 
IT}wm4wumu bu ywopwqmJG, 4wmwpJWL uGybpp 2WJ1ppu: UnwtJ.bL htu-

6w[u umynpnupynq C:P~4nt.lp4nq) hwpmgmu bG M.M. racemosus: 

~bSUQflSfll--.!U5U'U 'U3fil--.!U awnwjmt.l t pwpwtu[l, ubnm4wytj_wa 
h.Jmutj_w<Jp[l, t:vunu1tumu, qpwlimtnt.lwmnq h.rmutj_wapu: 

WuSflf'flCflHTe 4wmwptj_mu t GwL uwGpwr]pU1w4wJpG mtJ.JwtGbp]l L 
LlW)21HJ1 4mtmmpwjp wG}'wmuwG l{pw: 

UU'Uf'UJ'}..pSfll'l.Je: UtumwpwGw4wG UJnLfllJ hbmwqnmbtJ1u, ll.PW4wG 
qtoUIJ)bpmu hwjtnGwpbpmu bG upwp}'p}' uuywuwpu]1Gubp, npnuypy qmpu bG 
OqtJmu uutnpwOqpwyppGbp!J' ULLJnpwGq~muntj_, npnGp UtW[llllOwymu bu 
uup1pGbp: 

Utib-501--l.Je: lfwpmp 4mtu111L[1WJP wli2wmuwu hwuwp qpwGnqwuw­
mnqwJJ1G hJmmJ.wovp 4mnpGbpu r]WI]_mu bG uutp[lU1WJpng]1 tJ.pw L umbrllL 
4bputn4. t.lb}'mbflP9 Ltmpmu bO 4mnpubp L. 11umu ~wutb4p up2wtJ.wJPp L WJL 
t\p2wtJ.tuJpbrf1 U:w4bpbupu IT}bU1ppp pwubpmu: 5wG)2bpu qumu bG pbpunu­
umtm 25° C }'bpuwump6wumu: 

Utip bppnpr] O[IJ~ Wt1W}'WUt1lLI bG untupw-uutpmwywtj_mG l}WI]_ntpGbp, 11-

pn(ip hbmwqwJmt.l qwnumu bu qwpzuwqnLJO 4wu qnp2 qnLJGp: lO'wubpi! 
qGU11LLl bG uwGpwqpmw4p mwlt, WJUI1lhbmL UJWll1[1WUU1t11U b(i «tiquwa yw­
[~PL>> UJWll1J1UIUU1ntYU L r]pmmu uwupwqpmw4p mw4 Lj1nj2p tun2t1J1W9UW0 
oqUntflJWUp: 
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4Uu~P~UUP40QP~UP0~5P~C 

5h'l.' Candida 
Shuwtm · C. albicans 

Upwup punpwuu~wGuwu up~pnu~lll4P~ u(i~bp bu, npnup LljlUUl~WGmu 
bli pwpopwqnLJU n~ ~lUUllU[lJWL uu~bpp zwpppG: .hw~nLLU1WU1pl{ UW~WPIHJO 
bG, uzmtUUJbu WUU1nLU bu ~bUflWGpubpp tnpowpWflLUUf-lGbpnuJ, hpl{WUflW­
(imu bG hpuuw~wumu pn~muubp[! : 

UtumnpnzntU[! LUUUJbpqtJtnqJl L um~npnup~nqp GuwG ~wmwpmu b(i uwG­
PUlflllUlWljLUJpU qGGuw(i L uwpmp ~11lLU111ljlLUJP WU2WU1UWU hpuutG L{pw : 

~bSUQOSOI'La-5Uo o50Nit awnw.Jmu bG pbpwGp tunnn~[l , ~bpwlj­
pwtpnrlll , tnrowpwrllufipGbpp pbpm~Gbp[!, tuUJrufiJ , 4rapwqbqop pnppnpm­
t~nl{ h[ll{wGtl ~nl{bpp ~Wp[! L LUJtG : 

UUoPUitf"lSOHJ~: ITJwmpwummu bG pumpGbp , npnGp 'llnm[mu bu 
(litpltl{wo L Gbp4L{wa [!uuJ <+r1wt~p , Srtr-'Lrtubup, n.nuwGmtuLtm q.puqw.Jtr 
~(ibplJL{WiJ pump(ibpnuY hLUJUl(iwpbpmti bu ljbr]_iJ u(ilJWllWptYUp LUU(jiHIU pli­
tbJl[! tl p)>uwutwmbpnl{, npnGp 4wqut[wo bu pnr1_pn2nr1_ P2112u bpll~J (2-4) L tu!1m 
U[lUlh.Jilllll{wo pb[b[llltj ltwqul{wiJ uuljwt\wpujJG(ibp]l~j: Pwy[1 rJ[lWU]ly hWJLll ­
(iwpbptllU bu ol{woL pnr1_pn2nr1_ L zpn11PI1211rl_ tuunpwufi4wmpUJ P2P2fihp ' t\·w­
umzwltwLJ.nLJu, ~UIUjnt.JUl L L{WprJwqnqu PLWUU111UUJ11pubp uwupwlnuw]lljW­
J]lG (ibpqnJwymp_pu(ifiGbpnl{ : 

Utib50HJ~: !3wfip[1 [14wmwpmu bG UwpmpnJjl WtllllJl]l , pwr]_ylHWqtu­
pjl l[pw, lJITJU-p 2 mnljnu qumljnqw.Jp hwl[btmJpnl[: U6!1 hwuwr ~Jwtipbp[l 
rJUllLLl bu (~bpunuu1wm 25-30° C 2tpuwum[16wumu 2-3 opnl[, llflPSJ hbmn un­
PPSJ liG \JlUUj] 4wmwpmu UlWppbp l4PGrJ UUUrJWJpU ujl2WL{lUjpbpjl t[pw (pWl]_­
ymwqwp, UwpmpnJ[l, bqpL4mwynpbup wqwp, LLI[IimGwjpG wqwp 5 mnlplll) 
L hbr]_ntLI up2LUL{LU.Jpbpmu. npnup UJWpmGw4mu bG I mn4nu L4butmnu , I mn­
LJnu Uurwbqbp nbw4mpl[, 2 mnljnu qum4nqw, uwfuwpnqtu, tu.rljmnqw (up-
2WL{WJP!l pH 7.0): 

1
1lj1Gq up2wl[w,1Pbpmu Candida 9br]_[! WI1W2W~Jumu t S L R - oL[1 tlW­

rl_tllpGbp: <!.br1_m4 uf12wl[tuJpmu wnw2wyGmu bG u.twmwubpa oqwl1 L 
Guml[wop. flu~ bq]1L4mwynpbGp u[l2WL{WJpnuf J2LWUflrJnuutnpubp L PLWU­
mnuu,nplibp : 4mtmmrw.rfly utwmpwumntu bu L4WmpwummljGbp L 'l]lmmu 
bG uwGpwqtlmtu~p Ulwlj : r).pw~w(j llbUIJ2bpnu) hLUJll1Gwpbpmu bG ljnuflllPW­
YilflUb[l ' wl[bLil hwawtu qbr1_pG L qwp~Gwqm_1G: 

Calbicans -[! tuunrmu t qum4nqwG Ill uwumqwG' WllW2WSJGbtm[ ppm L 
qwq, uwtuwpnqwG ' t.lllwJu ppm, [lll~ tw~mnttwG z]l tuunpmu: 

4boUU<DOPOC: UtumwpwGwljwG hwmt,mp_pnGGbp[! npnzmu bG 6w­
qwpGbpp, onl[wfunqm~Gbp]l, lll4PU1W~ u~Gbp[l l[pw uG~p UL411j1Gbp]l L. 
uGljwOuwG ~wtunLJpp Gbpbpw~wJflG Gbpwp~munl[ : '1-pwljwG flbl4pbpmu 
umGlJL! qwpqwGruu t ljbGrJwGpubpp pntnr Gbpppu opqwGGbpmu : 
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UP4fiSfi~UP4fiQ~bPP~UPfi~BP~~bP 

5h'l.hPD. Stachybotrys, Fusarium, Dendrodochium 

lfl14nmnpup~nttGbp]1 ctwuwGw4 l1[1L4bu hpl{wGqntf)JWU Gjmp ownWJillU 
bG ub4 urOutlw ~GpwgJ2mU upG .)_L hpl[wGqntpJWU wfumwG!lzGbp]l j1 hw.Jm 
qtlll[! libGqwGm opw~wG 4tpj1 ub2 umGn11 pntn[l GumzG bp[!, ljbpwllflWUwGp 
UP2P9 4bpbpj1 uGwgnpqGbp[!, uwmljwiJ 4btiqwGpGbpfl umwunpuwqj1pwJ]1G 
hwuw4wpqp utwrmGwljmpJmGQ: "-lbpgGruu bG ltbpp uJ12Pfi Gumz~ L pwaw­
Gmu bG bp4m uwup: lJ11 UWU[! mbr]_wl{npmu bG WUIW4JW wuwfill Ub2 L 4w­
LlllUjlW4Gpl[wa tlf16wljmu l4lllhntu bG mumbump_pnGmu ub4 wupu, UJnLU 
t~wuo GmJG L4w.ruwGbpmu mr1_wp4mu bu twpnpwmnppw: 

Utumnpnzmu[! hpuGtlmu t mnP-upljw~buuwpwuw~wG, uGljwpwGw~wG 
[, ~)pqp4wppuflw4wti hbmwqnmmp.rmGGbpp t[pw : 

Snpuftljw-ljbfiuwpwfiwljwfi hhwwqmnmpJmfifihpf!: 4bpp pmGwl{npmp­
,llltii[! npnzmu bG mwppbp ~bGuwpwGw4wG tYnqbtGbpp ' 6wqwpGbpp, Y.pGbp 
~J b'l\1 w4l[wp]111lUWJ!lG 64Gbpp, UUJflmwlj u~Gbpp ~wu qJlllr]_WUlUUlbuw~wG 
4 bGr1wfiputrl1 l[pw: 

Lnu>wlfqmljft UJWWpwuwnufp: 50 q uwGpw~lrw a 4bp[1G wl{b[wqGnuY bG 
150 UL bllbr (Gwpljnqp hwtlw[l) 4tut\ W~JbmnG, tuwnGmpf][! 3 ctwt\ pwl[nuhw­
pmu bG Cmmmbt WUJWpwmp oqGmp.Jwup, WJfimhbmL pwunuY bti L qnL!lf1-
2PWSJUmu upu~L hnmp IJlPt\llllihbmwSJlllU[! : <I)WJ1[! Ll[wGwp14 hbnwqGrm\ bti 
bpbpp 11( ubiJ pwGw4mpJwup L oqmwqnpamu bG ljbGuwt]mpotJ IHuuwp: 

~hwwqnwmpJmfip 6wqwpfibpft tfpw: '1-Gmu bG thuz4tuJjlG t[mpo Otu­
j1tLUUJbu uwt11pwa ynrl_[l, ppwljp ljwu LUf..{rJ[lp tn]l[llll.JflP ufl uwunu~ WU(Wltb 
p[nuljntl punu~ ljwu Gbpubpumu bG tqwmpwumwa tmiJwuqmlt[l lthuo· ~bpj1G 
wl[b[wqGbtm\ ( 1-3) bpbp ljwu wgbumG : U.Pl mfltmtJPP ufl uwu[l pnqGmu [·,(i 

wqlllm · npu1bu ummqj1 ~: 24 clwu w(i~J Gbpubpumu bG tmiJwtl'qntltll uuwywo 
uwu[! : <!. tuzl[wnmuo ljwwwpmu bG tmawuqm4D wnw 2frG tuGtttuu pubuuq 
Llblt op urGy L zwpmutuljmu bG rJptmup4ntu[! 3-5 op: 

.:.wzywnuwG wpnJmGpGbnp ' 
i.Ibpppm/iwljnp t, bpla uwz4fl l[pw hwjmGL[nnl tG ump hptqbpbupw, LU) ­

UlnL~J , tlwz4r hwumw~JmU , gwtlnmmpJmG, ljwzl[bpbt[l m tunybp : 
i.Ihpf! pnLJL pmfiwljnp t, bpb GJL{mu bG pbl{mmmu, WJUlmgtlwompJmli, 

tJutl[nulmi~JmG utuz4lt L{mpp hwumwqnu\nl[: 
i.Ihpf! pmfiwljnp 1t, bJ3b pwgw4w.Jmu t pnrpnpuwu nbtuljqptuG [, uut2l1l1 

tltmpn tump JnLG [l : 
nptqbu hwl[tuwt mbum oqulultlllf10mu bG 5 wLIL[tup]lnttYw.JtlG qmUJL4P 

Oltfil14fibp, npnug mbr1_wl{npmu bG tmawuqm4fl ub£, npG wpmwqwmmu bG 
!2tnrn:tmpunl[ 4bp[l hwywhwmf14flg , Gpw u2w4uwG u.1pqwuj1pGbpp~J m hw­
thu4 ~J tltuo 4bpbppg: '1-llmwpljmu[! zwpmGw4l[mu t 24-30 uwu : 
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~Uq_bL4.UtrubP 

I. lJUUflULJ.flSUliJlliUfl.flrBrf.UlJ.Rl! f7rf. ufllFVflrf. 
OQ.Srf.f7Ulr <fllf'VUlilFV liUUfluuf7fll! 

lJwGpwfJpmwLJ.u LJ.wquqwa t bpLJ.m hwuwLJ.tu[!qpg· ubfutuGplJ.wLJ.wG L. 
Oll{Ul\llJ.wLJ.wG: 

UttuwGplJ.wlJ.wli hwuwLJ.wrq[l LJ.wqut.ltuo t LJ.wttuGpg (zmwmpt[), ubtl­
uwLJ.Ghpnq wnwplJ.wJwlJ.wG utqwG[llJ.P9· np[l mbqwzwrctt.lmu t hwmmlJ. 
UJmmmwlJ.Gbp[l oqGmpJtuup L. llrmwllJn'lwlJ.flg, npu UJbfJwzwpdt[mu t tYlllJ.pn 
lt uwLJ.rn UjUllllUllUlJ.Gbp]l oqGmpJLUup : 

UpLJ.pnll{UlntmwLJ.p ubLJ. UJUllll.JUlnlj_ llPLnwllJnrtwlJ.[! mbrtwzwpdqmu t 0.1 
uu (I 00 uJlLJ.pnG): '1-]lUlWtPllrJ.WlJ.Il GbpppG UWUlllU Ulbqwqnpqwo t I]UJpOnq 
ulJWL!wnutlJ.U pGtrnt.l ' opJbltmflt.lGtrr hwutup: 

OUJmlJltwlJ.tuG hwuwLJW[l<t[l LJ.wqtYqwo t opJhlJ.mlllJ.Gb[!pg, oltmuwp[lg L 
tmuwlj_npnq uwpppg (ltnGf1bliunp L. hwpp-4nqwqnp hwJbtJ!): 

lJwGrwflpmwLJ.p hbm wzfuwmwGpp LJ.wGnGGbpQ LJ.wttulJ.wo bG hbml.JLUL 
LJ.bmbp]lg· 
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I. L.wtu12wli w2tuwmwGpu ummqmu bG liwGptuqJlmwlJ.p uwrppG t!J­
Gtw: 

2. LmGflbGunp[l pw[!O[lwglimu bli upGzL qtp2, pwgmu bG 'lllLU~>pwq­

tlwG L mbqw4WJillU hWJbtm hlllpp 4n'1Ll[l: 
3. UnwplJ.wJwlJ.wG ub'lwGillJ.pG qGmu bG UJtumrwummlJ.[l L. ~llJ?UmU 

Ubf(UtulJ.Gbpnq: 
4. P2bgGmu bli llJnpp tunznpwguwG OpJblJ.mrt.lu u[lGzL. U)WUllJ.bplt 

hw.JmGt.lbll!, hwJbtJ!G ll{UlUlbtnt.l LJ.wpqwqnpmu bli mbuw11wzm!J Llll­
uwlJ.nrmpJntG[! L. pumpp qpw LJ.wpbgGmu bG JllibpupnG JlllflJl up ltw­
PPF 

5. ..:.wqwuwpwzwllJ tmuwqnplj_wompJwG ll{W.JUwGlitrmu ulJ.wqwnw­
lJ.[! LUGg bG ltwgGmu JlUbpulmG hwllwltLUfl4Jl L. opJbltmJlq[! uuLJ.qumu 
bG jntf!Jl ub2: lJwltflllll{UllllUlWlJ.~ oqGillf>JWUp mbuwllJnrltulJ.[! ptu[lO­
[lW!JGmu bG uJ1Gzlt ll{WUllJ.bpJl hwJmGqbL[!: lijGmhtmL wGgGmu bG 
uplJ.flllll{UllllUltulJ.JlG, 11[1[! ll{UlUlntU bG uJ1GzL ll{WUl\.jb[!Jl humwLJ.mp­
JmG m ll{W[lqntpjntG[!: 

6. UubG wGqwu wzfuwmwG!1[! lJ.bfl2W!:JGbtmg hbmn JlubpuJlnG hwuw­
LJ.tu[!q[l Uwppmu b(i UWJ21ll[l znp UWnLWJnq, lJ.!nfuWfl[lnLU llJnpp fun­
znpwguwG opJblJ.mJlt.lr 4flw: 

2. uuflliuflu nr ufllFVB liflflUfl.flN.Jl! 

lJwGptGbpJl GtplttYwG hwuwp oquu.tmu hG hJluGwlJ.wG wGp[jlfiwJilG lihp-
t)b[lpg: UnwlJ.hL qnpawowLJ.wfi GbrlJ.bpG bG ' 

IJWJ1Uftfl' 1mtpu[lG, uw1>pwGJ1G, zbqnp LJ.wpupp 
LiWUI1lJWIJWlJill.fU qhGgpwG-lJ.ImthUl, LJ.pJlUUlWL-lJ.lmtbUl, ubpJlL-lJ.[lntbUl 
ljwuJmpn' ubpJltbfi LJ.wlllmJm, t.lrLJ.mnprw ptwm 
lJlufiw/ uwtwfupmr LJ.wfiwz, tYbptJthG LJ.wGw~. 
ul./ G[lqpnqfJU 
'-ltpu pt.lwrltwa GtplJ.hpJlg lllwmpwummu tfi 2flWJpG JmanqpGtr: lJwG-

ptlltrr P2ll2fitrJ1t!pw GhrltP wqqtympJmG~ mdbflwgfibtm htuuwp oqUJtu­
qnromu h(i huJlj_ULJlUl up2ngGbp' UU)Jl[!Ul , :pnpuw[jlG, LJ.wppnLJtuli p~mtlibp, 
h[1upb[!lt wnG: 

fTJwwpwuwmljft fibp/jnllf[J -lJwGptGbp[l Gb[!LJ.ntu bG ll{Lupq lt ptupq uh-

pnqGbpnlj_: 
IT}wpu bntuGwl!b flbuwmu oqmwqnromu hG uhlJ. GhplJ. (GnU[llU!:JJ1UIU 

.'J.lm12up(i LJ.wu ubpJltbG lJ.wll{lllJUlll 2PWJpG LntOllLJflU) uwGptG hwJmGutpbpb­
Lill. Gpw oltG m ztullJU[! npnzbtm hwuwp: 

Pwnn bmuliwl,J: liJu hqwGwlJ.pG flpumu bG uwGrtr tunwGo!lG uwGpw-
uwuGbp[l hbmwLtnmbtm. mbuwlJ.Gbpll mwppbpwltuwG hwuwp t. utJG qbll{­
pmli. trp uwGrtG tqwpq utpnfln4zr GbplJ.lJ.mu: L.tpLJ.uwG pwfltl utpnqlitrru 
hG U)WUllj_wGmu GbplJ.mU[l uum Q.pwuJl, Ull{11pGhpfl, pplj_wlJ.WJillG pwlJ.mb-

PilW (j bpJl: 

3. fTJUSflUUSflrliuf7flfl fTJUSflUUSlJT.Il, Sf7/uuflliUu f7rf. 
uflUuB uuflliUUu uurcrnLJ.uufll! 

lJwGrtObpp unr1>ntnqpwlJ.wG wnwGoGwhwmlJ.mf>.JtHGGbt1Jl mumuGtuup­
pmpJwU hwuwp LllWUlJlWUUlllLU b(l U!WUl)lWUUlnt\.t-pumpGb[l , UjWU1JlUIU­
Ulntl)-U1ll{lj_tuupfih[l : CGtl npmu wGhrwctbzm t mGblintt-

1. <!,bmwqnmmpJWG GJI1lfl 
2. UnwpltwJwl.twG WUJwlJ.pGbp (uwpmp, 6wptqwqp4lJ.wu L. ~bqn12 

nbwltgJlw mGbgnll.) 
3. PwlJ.mbrrntnqJlwlJ.wG oqwlJ. 
4. li.l[lng 
lllwmrwumm4.-J2umplib[!ll{WUlflWUUlnLU bG LJ.nqmmpWJPY L WJL hbmw-

qnm4nrt U.Jlllf>bppg, GJntp[! Wll{Wlj_m qpw zwm pwrwlt zbrmnqpuhtnt.l: 
illWUlJlWUUlnt\.t-UlU)lj_wapGbp ll{WUlpWUUllllU bG opqwGlibpp hjntulj_wap-

Gb[lllg hll{btn4 wutwltJlG GpwGg: 
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3. Q.muwpwttmu1 bu Mlipwpp4_)13 mnljnutuun~J tmilm.Jpnl{ (5-7 t[tu.Jplj­
Jwu): 

4. LL{wumli bu 2rn4. t, qmuwpwt[mtli bu 96 wum)16wu)1 UUJJlpmnl{ L 
ljplj)1u t4.wumli bu 2rnl{: 

5 . .:.wl{bUWL ubpljmli b(l libp)1tbu ljWUjlllJUllll[ (3-5 flllUtb): 
6. LL{wumu bu 2rn4. L ~npwyumli bu: 
lfwfipwqpmwqwjpfi UJ.Wmqbp{!' ppl{wljw.Jmti L uuJ[lflUlwljw_pnu pwlj­

mbp[lwubp[l ubpljl{mli b(l ljwptiJ!p, )1ulj n~ ppl{wljwjnttiubp{!' ljWllllll.JUl: 

fTJ.wmju:fOhpft Ohpljnuf[! 

OzUJ/7 tJbpmJLl 

I. :b)1puwil pump)1 L{pw pumli bu pwpt\ ulwmpwumwo uw:[>pwu[lu)1 2 
mnljnuwuny mwp tmomw: "Ubpljmu bu 5-7 pnu1b: 

2. lcTbpL t4_wumli bu L ,mpwyumli: 
lfwfipwqpmwqwjpfi UJ.Wmqbpf!' P2tJ2Gbp[l ubpljt[mt\ b(i ljwpli[lp-wrum­

uwqmJ(i, [lUll UJWU1[16[_l' qbllUUIUWP2WllllLJU: 

fJ.IIlFwuntfuljm- q..jufqw_J/1 lfbpn!JL1 

1. :b[ljlUWO pump)1 L[fllll wumli b(i uw[11Wlllbll ~mpwo 2Plll[ I: I() Ullll­
pwypwo q-)1liqu1J)1 librlJD: 

2. il)Wlllf1LUUU111llj(l (ibpljntU b(i 40-50 jllllllb: 
3. lt[wumli bu L ,)npwyunu\: 

.2>! n ll7 I 7/2 I m li'ullf n ptFw [j if bp m J (.?J U) 
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I. :b[lj2UWO UtWUlfllllUUllllltubp(l I() f111Uib uzwljnu\ b(i ~>Lllli1[1j2[111llUb.f1l1 
[1aunumpqnl{ (I 00 lit pnpwo 2mr 0.1 q wmpnli[1u, 0.0 I q nnqwli)1li) 

2. Lt[wumli bu 2rn4. ( 15 4_): 
3. q.muwptut[Hnli bu tllf1tuppl{w.J[lu mq)1puml{ (3 tit wrtwppm, 97 UL 70 11 

t\wuGwpnpt[wo (nbllm[l:[>[lljwm) UUJ[lpm: 
4. Lt[wumu bu 2rnl{: 
5 . .gUillJ2[1 2 pnUJb lizwljmli bli ppm ~mpu[1Cinl{ (I q ppm :pmpu)1u, I l 

uwngw.J[lu pwyw[1!wppm 500 lit pnpwo 2mr): 
6. l1plj[lu L4wCimli bli 2rn4. (2 pmqb): 
7. bplj[1llf1'1 wuqwli UJWUlf1Ull!UllllljQ lizwljntli b(i (2 fllllljb) Llbfl)1tbU ljlll­

LljlllJUl[l hwqbywo uul[lf1UlwJJlu LntOm.Jpnl{ (I 00 tiL pnptuo 2lllJ1, 30 L1t 
t\bt~rtbu ljwtqm.Jmj1 uUJJlf1UlWJj1u hwqbywo tmonl]p, I tiL I umljnuw­
unq ljom l1wL[lmli)1 tmomw): 

-

R. illwmrwummlJI! tuuwlipnl{ L4wGmli bu 2rn4. L ,mpwyumli: 
LJmli[Jbugbumw.J[lG liwupw11)1mtulj)1 mwlt limp qwzmmli op.JblJmD 

bpLmli t LntUW[l('nultnq nuljbqntJU-11bt1)1G qnLJG)1: 

fTJUSPUUSfll'lJuuPft fTJUSPUUSflNH! 
UUuPUEJ-ftSUlJUBft u UUlJl7Pft8 

lftuupwq)1mwltwJj1G uuljbp)1 mumliuwu)1pmp.JlllUQ untJ.npwpwp ljwmw­
pmli bu libpljtJ.wo tJ.)16wljmli opJbljm)14.)1 L{mpp tunznpwyliwu oq(impJwlip (R­
IO L 20-40) limp mbuwqwzmnu\, J12bgpwo ljnuqbuunp[1 ljwu lib11wqpwo 
q[1W~>pwqliwj)1 lliWJUWUUbpmli: 

fTJ.wmpwummlj pnppnuuhpftg 

1. UnwpljwJwljwu wUJwltm L{pw Ltwpbylimli b.u li)1 ljwpJlt hwl{wmup 
pwuwljmp.JwG 2£1)1, tp)1L UUj)1[1m)1 m qL[lybp)1G)1 tuwnumpq[1~r 

2. pnppnuw.J[lG UJntp[_l L{bpyumli bu qwrpnp)1 b.qp)1y, npmb.q w6[1 wnw­
LlbL pwpli t L qumu b.O ljwp)1L11 tlb.2: 

3. bpltm pngwlizwljt\wu UIUIU1[1WUUltllljLU.Jj1li Lllllb.q(ibpnl{ LIWU wmuo­
qwljwu oqwljm[ mbqwpwz[1mtu bli uuljwuwpu)100bp(l huwpwl{np[1li 
,HUL{l pW(lWlj zbpmn4_: 

4. owoltmli b.(i owtljwtqwlj)1nl{ L 11)1mmli bu 20-40 op.Jbljm[1L{)1 oqlimp-
.JUllip limp mbUWf1WZUlntU: . 

llnppnuub.(lQ q)1mmli bu uwL pwljmbp[mtnq[lwljwu pwu)1ljwu L{lnpow­
unp)1 uwljb.pbu[19 R-IO op.Jbljm[ll{nl{ limp mb.uwqwzmmli: 

fTJ.wmpwummlj juunpwuuljhpftg 

1. [l-[1mmli bu ljb(iqwu)1 4_)16wltmli «6GztJ.wo ljwp)1tmli»: 4tullb1Jl I. 2Jlll 
tjlllj1JWpb(l oqmwqnpObt libp[ltbU ljWUilll.JU1j1 li11Uf1WljjlUIO 2f1W.Jj1li 
tmilnLJpQ: 

2. il)wm(lWLIUlntU bu pump-mUJtJ.wopGb.(l: "U)mpJl pwpwlj zbpumt[ 
pumli b(l wnwpljW.JWljwu WlljWltnt tJ.pw, ~)llJ2U11Lll L ubpljmu b.u lib­
Prtbu ljWUII1lJU1)1 2JlWJj1U LlllOlllJPlltJ. Ltwli unupwypwil 5)1l.IJ ~mpu)1-
GntJ. (3-5 pmqb): 

fTJ.wmpwummlj wljmftunuftghmuhpftg. 
I. 'l-[1mmli bu liwupwf1)1mwlj)1 L{mpp tunznrwyliwu oqump.Jwlip pwlj­

mtrrntnq)1wljwu pwu)1 liwljbpbu)1y: 
2. illj1uq li[12w4.wJf1)1 liwltbpbuj1g oqwljntJ. wnwpltw.Jwljwu wu1wljm 
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tlpw qGmu bG wljtnpGnupqbmp lJmturmpwG L ow a ljnuY bG u.rmu w­

nwpljw.rwljwG WUJWljpmJ. : 
3. t>pwppg wG2wmmu bG bpljm WUJWljpGbp~ L umwGnuY bG bpljm 

pump, ~>ppunuY bG W.Jpngp pngp l[pw: 

4. "Ubpljmu bG 5ptJr ~mpuplimf I: I 0 GnupwgtYwup: 
5. rl·J!mmu bG utuGpw'lpmwLIP tllnppljtuu up2J1G tunznpwguw(i oqlimp­

.rwup: 

UUuPcuoPftfl~Ufl~UUUUftPfl~ffBfl~uC 
iF u uiJ-Uuft tfft ti UlF n~u-

Liwmwpmu bG «6Gzt.[wo )) ljwu «ljwfut.[wa)) Llwfl]1LI1LU 
w) «D02tfw(})) ljwlf «uhr]lfw(} ljwpftp) 
1. rl·W'lWO 0'1W4m] l.jwu umbppt l.jwpngpl.jnt.[ wnwpljw.Jwl.jwG WL4wl.jm 

ub))Lnh'lP uwumu ljUIJ}bgGmu bG up ljwpl1t uwGptwljwG ttYmtuptu: 
'> Liwpp1J1 awaljnu) b(i OWOljn'l. WUJWljpnt.[ W.JUUibU, npUJbUql1 hbqmljp 

llJllU12WlJGbp ~WI1W2W!JUP L 11nl[1U (l!W awOljWUJWljm bqpp tnwljp~j: 
3. bpb WUh[1LUdbztn t UIWU1[1WUtnntl.j~ 'lJltnbt b[1ljLU[1 dwthuGtulj , UILLJUI 

awOljWUJWljm bqphppG pumu b(i t.[wqbtlJG : 

p) «l[wjuqw(})) ljwpftf 
I . '-lbpgGmu bG uh2tnh'lmu tJmujllj mGbqn'l wnwrlJw.lwlJwli wt4WL1I1: 

cJ>nujlljJ1 2 nLf1\_)~ pumu hG t.[wqbtlJG: 

2. tiUIJlllJWqpljt.[wo awoljwujwljm Ub2tnb'l.~ T)UI'l.WO m llJLUqb9)1UIO 0-

qwljnt.[ J1Gmu bG uwGptwljwG tumtupw.Jp up ljwpJlt: 

3. cl>nuJrljnt.[ umwpljw.JwljwG WUJWljjlli zmn hli li1WtJlu tllnuJlljl~ !lbtLJJl 

qwo L 'lGmu b(i owaljWUJLUI.jm t.[pw WJUUJbU, np ljwptJLQ tlJ(iJl Ljmujl­

LIJl tYb2tnh'l.ntU , ~hUJt.[Jl Grw hwUJwljJ1G L bqpbpj1G : ll.JGmhbUJL, wnwp­

lju1JwljwG WUJwljtJG wpwq 2f1 2nLU hG : 
4. f!.IJUJmu bG ~nr u]lliUJbunt.[ Jl2bgt.[wa ljnG11bGunrl1 l.jwtY (ibllwgpw o 

l)pw:prwquLUJtJ llJW.JUWGGb[111ll5: 

4. UUuiJ-UBftu [J]l.flUr..f.UBPoPft fTJUSPUUSflNJT! 

ifuwUJliUJmntiwjftO pni[jmti {iffTJfl) 
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I . I L UUW2[111G wt.[htwyGmu bG I %-J! ~wtllnt.[ UJhUIUlnli L 0.5 %-11 
~ wtllnt.[ UJnljnu ptJupwljwG uwpmp NaCI: 

2. PmtlJnGI1G wi.JhtwgGbtnt.[ KOH-11 ljwu NaOH-11 I 0-15 UJnljnuwGn~J 
tntOIILJfl, pH-~ hwugGmu bG 7.2-7.4: 

3. bnwgGnu1 bG 28 pnt4b, pH ummqmu bG ttblJtnpwUJntnbGgpnubtnpm1 

ljwu lJl!tuwbtJ1Up ljnUUJwpwmnpmJ.: 
4. lJ112wt.lwJp~ t!JGmu bG upt.[wljGbp[) L. uwGptwqbpamu hG wt.[tnnljtw­

t.[mu I t\pG 6GzuwG mwlj 20-30 pnuJbp {!Gpwgpmu: 

ifuWUJlillJWntiwjftO wqwp ([J71)U) 

I . lJIT}P-pG wt.[btwgGmu bG 20%- p ~wtllnt.[ tt.lwgwa, uwGp ljmpmwa w­

qwp-wqwp: 
2. SwpwgGmu bG upG ~L hwtt.lhll!, npnzmu pH-~ L mwp t.[p6wltmu pw­

umu pwupwlj-uwntWJP pwup~nt.[ : 

3 . .2wuwa mwp wqwp[) LqGmu bG tllnrowGnt:JGbp[! (5-wljwG ut.), lJnt­

pwGbp{! u uwGJltwqbpamu bG (20-30 pnt4b I upG . 6GzuwG mwlj): 

4. lJwGptwqbpamupg hbtnn wqw11 UJWpmGwlJn'l tllnpowGnpGhp~ 
11Gmu bG php t.[p6wljmu ubGJwlJwJpG 2hpuwump6wGmu: 

lFftuwhb.IJmq uuwUJliUJmntiwjftO wqwp (U'lliFU). 
IT}wmrwutnmu bG GmJG h'l.wGwljnt.[ pG~ np lJIT}U-{!, uuwuJbUJtnnGwjpG 

pmL]mGjlG wt.[btwgGhtnt.[ I .5-2 %-p 2W4m4. tnnljnu wqwp-wqwp : 

ifuWUJliUJmntiwjftti dli[wm]lti {[J71)d') 
I. U"IT}P-J!G wt.[htW!JUllllY bG !0-20 %-tJ ~wtpnt.[ uwGp ljU1[1U1WO Jhtw­

UJIJG : 
2. <!.wthyGmu tG, u1u1p t.[p6wljmu npnzmu bG pH-~ : 

3. .f!u1UntU hG pwupwlj-uwntwJJ! pwup~nt.[ u 1.9Gmu bG Ljll1[10tuGnpGh­

J1I! : 
4. lJwGrwqbponu\ hG ljnmnrwljwJpG h'l.wGwljnt.[ hnun11 znqjlnt.[ 

(I 00°C 30-40 [111UJb , bpbp 0[1 ): 

C]llfmqwjfttJ iffTJfl !J. 2ftlfmqwjfttJ ifff}U 
<!>npr ljntpwGtrmu l.jwu tllnpowGnpGbpmu lJIT}P-pG wt.[htwgGmu bG 5-

I 0 '%- Jr ~ wttJnt.[ ojlm, tunJil ljwu 6wqw[1tJ UU1b[1pl W[1JWU zp6mlj , pulj lJIT}U­

jl (i Lut.[btwyGmu hG GnLJG uwGwljmp.JWUp Gpw hwthtmg L utJG~L 45-50° c uw­

nb~J(ihpll~J hbUJn: UqLU[lQ LlJGmu hG lllbU1ppp pwubp[! l.jwu tllnpowGnpGbrQ: 

UpjmtiwjfttJ iffTJU 
<.tuwwo L ULU11L9JHUO U"IT}U-tJG wt.[btwqGmu bG oJmt ljwu tunJil 

tuul; uJtnJrlJ t\Lml uUJwywo wulw~>[lpp[!Gtuyt.[wo wpJmG , tuwnGmu bG L I~JGmu 
" llHnll]1lr J~ Utub p[! : llp.JmG[ltlbrylimu bG wubrtmltb tu.Jil l i bpwljJl ~J WLLJWljb m­
!.11 1li J) li bpn q tqttwa utnhpJlltJ111!2[1 ljntptuJtr ub2. pwtjlwhw[lnlll bG l f12LuGwoL 
2Lli [H.!tlll\liLpm{l5-:2 0 pnuJb : .1>]lpi1G[l Guumtu t mtrnGuGhpp t.[pw : 
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lfUWUJliUJUJflUWjftti ljWJliJWJftti pnqjmti (lf'TlLP) 
I. tvn2nr bfJ2brwt[nr wQwumQGb[lp UWflfJPY UIWtnpwutnnu.l bG uwr­

llW2ntr : 1Jwu11 ljtn(ltnwa uwrllP t.Lflw I : I 19Gnu'i bQ 2DLf1, bnwuunu'i 
bQ, pwunu'i m uwuptwqbpomu: 

2. IJtllP-G tuwnQmu bG LJW[1fJW2f1l1 hbU1 2: I (2 U[ IJIT}P+ I l I.JWJl'lUI -
2nL[l): 

3. bnwgumu bG, nrn2mu bG 

4. cl>nrowGnrGbrp ut:-.2 qGmu bG uwrllr btJlwa uwur ljtnnrGbp, JnLpw­
pwG~mrf1G wtJ.b[wgUmu bG 8-10 ul LJWflllWJpG pnqj1nu L tJ.bpLJlg 
19Gmu bG 1-2 L'il tJ.wqbl!1G 4wu pmuwljwG JnLfJ: IJwGrtutqbpomu bG 
0.5 u~G . oG2uwG tnwlj 30 [111Ujb : 

lfwpwlitift pm/}mli b. wqwp 
ITJwtnrwummu bQ tunqp utnwunpupg Ljwu jl.tn2n11 bfJ2bpwttnr wGwumG­

Gbpll2f1•lwGpu: 
I. lfwppnu! bQ OW[lUJp!:J, fWfJWGpGb(lpy u uwurmu bG uuwfjwgnlj: 
2. l>wr2P t.Lflw wumu bG 2nLP I :4 hwpwpbJllllfJWUp h wtlblwgGnu'i bG 

I tnnljnu WfJWJ=lpm: 
3. tvwnGnt(lll[! I or utwhnu'i bG 50° C 2hruwutnpl'iwGmu: 
4. ::>t.qnpwyGmu b(i NaOH-p 20 mnljnuwGn~J lnLOnLJpntl L'iJlGzu hJlt'iuw­

Jf1G nbwlj~Jptu (Qutn LWlJumuj1 ffJ~p) : 
5. '1-Gmu bu wtJ.tnnlJlwtl 15 11DUJb 120° C 2h[1UWUUlp6wunu5 (I up(j ): 
6. Utnwgwo btjmtljQ tuwnunu'i bG IJITJP-p hbtn I : I hwrwpbpm~JWUp : 

bnwyGmu bG 10 rnu1b, 20 tnnljnuwGny NaOH-ntJ., nbwl]gj1wu 
hwuyGmu bG uflGzu pH 7.9, LjpljpG bnwgGmu bG (30 pnu1b): 

7. .f.!wunui hG pwt'ipz ffJPntJ., wumu bG LJlnpowGn~GbrG m u·wliptw­
qbponu! bG (0.5 u~G ., 30 pnUJb): 

8. fllpGq up2wtJ.wJf1 UJWUl(lWutnbtm hwuwp 1Ju•ru1bGf1 pmwnGpG w­
Ljblwgumu bG 2-3 tnnljnu wqwp, npn2mu bG pH-Q, pwumu bG L wtJ.­
tnnlJlwtJ.mu uwGptwqbpomu 0.5 UpG. 6G2uwQ tnLULj 30 [lllUJb : 

Cwpwpwjftli lffTJU 
<.wlwo- u uwnbgrwo lflllU-pG wtJ.blwgGnu~ bG 1-2 tnn4nu qqJmljnl[W, 

Ulwp t.lJ16wljmu wGmu hG wGnpubpQ, uwGrtwqbpomu bG 0.5 upu. 6G2thuG 
UlWLj 20 [111Ujb: 

<ftuuft tiftpwtfwJpf! 
111Wtn[1WUUlnLU b(i UfbUJUli1UW2[1ntJ.: lO-npwo 2[1nLU [llli)nu} bu 0.5 tnnljnu 

NaCI u I tnnljnu UJbUJtnnG: liJGmhbtnL wlj_b[W~JGnui bG 0.5-1 tnnljnu wo­
tuW2[1WUl (4LJI1lljnqw Ljwu [Wljtnnqw, t'iwtpnqw, uwtuwpnqw u WJLG) u 0.5 
tnnljnu UG•lrbqbp j1Gf1pljwtnnr: .Qwumu bG pwum1 pwt'ipzntl, L9Gmu bu LJlnr­
owGnplib[lQ u fl2h!:JGmu Ljmpp LjmpowGnJ3Gb[1p ub2 pbpwuu 2fl2tJ.wa: 
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UGfJ[lbfJbp pGllllljwtnn[lQ UJWtnpwutnmu bG flfnL :j:lmpupGpy. 0.5 q (ibrlJD 
pnomu bG lOO L'il pnpwc) 2rmu. 11[1[! UJWpmGwljmu t 16 L'il 4 tnnljnuutGnu 
NaOH-Jl tmom.Jp: 

liwp (owpUJwqpljtfwu) 
4Wfl[! up LJlnpr hpuGwjGWgGmu bG I tnnljnuwGng UWtn(lJmtt'ip ppljtup­

pnGwtnntl: pH UUlntqmu bG [Wljumup (LjWUJnLJUl) !3'1f11tl, pwunul bG, wunu) 
wGnpGb(l[! u Ljnumrwljut.JJlG uwurtwqbromu hnunfJ 2nqpm[: 

UflfJ.B11FullPl7PU liUU UPS U EJ..Pfl 1-fO-B Uu 
ffUuEJ..UBflu lf/lS!Ut/..UBPl7P 

.::jluuft ljftuwhb.I]mlj tJftpwtfwJpbppnJwtnpwuUlmu bG .20. puflp4wmnrml 
(s_>pw.Jpu brLJGw4nLJGp u nnqnlWJJ1G flflj_p tuwnlimpfl) : 2 4 LJ1n2r L'ip2wtJ.w.1rD 
1monui bG I 00 L'it pnpwo- 2rmu, l!:JGmu bG LJlnpo wGn!}Gb[l[! L uwGptwqbponui 
120° C 2b[lUWUtnp6wumu 20 [111Uib: 

LLftfift, tfiiJI1Jft tiftpwtfwjp'S q LJ1n2m UP2Wtj_W.Jfl[! mwpwgGbpnJm tuwn­
Gbpltl Lntamu bG I 00 L'il pnpwo 2flntt'i, 5 pnUJb bnwqGnui bG L tyunu1 bG putlj­
tnbppnplqjlwljwG pwubpr. : ro-wubp!J znpwgGmu bli pbpunumwmmu : 

::?np pftutfmw-umf.'pftw wqwp ('-lp[unu-P[hpp Uf12wtJ.wJP}' l~puununp 

tJJnnpwm, Gwtnppmu p unq:ptuUl, Gwtnppnu.lJl qpuml:Pwm. U"t111j1 wq. Wf].LU­
uwuq Ljwuwr Q-LJmljnqw , ljw[gpwgtltua unf}W UJW[llllUUILjllrJ. 6 4 ,lllfl lflllU-IJ 
1momu bG I 00 IlL pnpwo 2rmu. uwnbgGmu bG upGzh 50° C. pwljlwhtuphtntl 
tuwnQmu u [gGnui bG ITJbtn[lJlp pwubp[l : 

UwpnwnJft qumljnqwJftfi wqwp. tlJ12Wt!wJp[1 Ljwquttwo t qumljnqu•.Jrq 
-- 4.0. u1bu1tnnG- l4, wqwp - !.84 h 100 L'it pnrwo 2f1llg: 1Jwurtwqbponn1 b(i 
20 pnu1b 0.5 UJ3U. 6G2uwG tnwlj: 

Lftwtfwfift wqwp aqwfi [fiqm UJWpmfiwljmpjwtfp: I L 2rnu1 pnomu bG 
10.0 rqbtqtnnu, 10.0 qumljnqw, 15 L'it 2pwqbpowo- bqwG tbll.p , 0.01 LJrpuLnwt­
tllmtbm u wtlbLW9Cintu bG 20.0 wqw(l: IJ]12wtJ.wJ[1Q uwurtwqbpontu b(i 15 
flllLL]b I ti~G 6G2uwG mwlj : lgGmu bG tllbtnppp pwljtnb(l!Jnl'lqpwljwG pwub­
Jl[l: 

ifwlj-ljnjft tfjJpWJt/WJp:60 llWU hwtj_f111bll(i11LgpQ Wt[bJ.W!:JUillU bQ 40 LllUU 
u~,bpJlL :jlJlqpn[ll4PW4wG [11l011LJfl , pH 7.0-7.2: IJ]12wtlwJpQ uwljwpqmu bG 
80 C s> b[lt1wutnp6wumu l awu: 

C.qbpljft wpqwfiwlj. 0.5 q u1bu1tnnG, 0.5 4 qumljnqw L 0.5 l\ b[lljhpt'i(i 
:jlllu~mpwpptj_wJpG lJLULPnttl ' I 00 LlL pnpwo 2rmu: 

4rntum•pw.J]l w6p9 hbllln I L'it hbmwqntntlnll. lJmlulmpw.Jpu tuljb[wqun•L'i 
bfi 0.6 Ll[ 2-GwtJ.pn[ (6 tnnljnuwGn~J [11LOI1l.lfl 2rwqhpo LtLLI]lflUllll L'iJ u 0.2 tlL Ljom 
LJuq]lmtiJl 4 mnljnutuGn~J [lllOill.Jp, pwLj1whwpmL'i bG L, fJGnu.l b(i I dwtl J~ bp-
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Llnumwm PfHIJ1 WnW2W9UWG rGmbGutnlmpjmGQ npnzbtm hwl.lwp L Wllf1PW­
JrG yntutf14p ' wgbmptUbprt4wppnGrt W(lUlW!l(1bLI1L mGw4mpj11LG[l npnzbLI11 
hwl.lwp (~mqbu-1Tlpnu4wmbp[1 nbw4ypw): '1-pw4wG W(1ll.J11LGp[1 !lbU(l)lllU Llp-
2Wti.W.J(1(1 Gbp4tJ.mLI t tJ.wrllwqmJG ljwL~ L[W[lllW-4wpLipwqm.JG : 

5. UU.f!fli-P lifl.t-LSfl.t-PUBfl UuS!USUUu lfl7JUflfJ. "&uP 

lwpnpwmnp UJPW4mp4WJ11LLl hw6wtu wtumwpwGw4wG GJillfHlLLl tr­
GmLI bG bpljm 4wu Lip pwGp mbuw4p pw4mbppwGbpp tuwnGmp11 : li.Jll qbUJ­
pmLI ULn[1UJtJ.wo bG Wfi2WUlbl Llwpmp 4nqmmpw, WJUpGpG Llwptp Up ml:iuw-
4D : '1-pw hwuwp oqmtJ.mu bG gwGp 4wmwpbtm mwppbp ubpn11Gbp!1g wnwG­
o[lG mtuw4p qwf1mpGbp umwGwtm GUJwmw4ntJ., npnGgtJy wnwGoGwyGmLI bG 
uGGTlWJpG Llp2wtJ.wJpntJ. jgtJ.wo tflnpowtinpGbpnuf uwGpttJ Lip mbuw4(1: 

lSwpntp 4nqmmpWJP wG2"JUllllLlQ 4wmwpmu bG mwppbp ubpn11GbpntJ.' 
I. ITlwumJnpp Llbpn11' GnupwgmLI 
2. 4ntup Llbpn11 
3. '1-ppqwlu4m Ubpn11' zbpmwtjnp 9wGp 
4. -P-pupw4wG ubpn11 
5. 4bGuwpwGw4wG ubpnrr 

unupwglfw[i lfliplllJl! 
I. 4.tpgGmLI bG 9-10 Lit umtrptlf<llP UJwpmGwljnfl Lip zwpp tJ.111pow­

GnpGtp : 

2. <!.bmwqnmtJ.nfl UJ11Lp[l 4wpn9p4n4. mbflwlflntumLI bG wnwy[1u tpnp­
owGnpp ub2l.. tuwnGmu bG : 

3. Unw2[1G tflnpowGnppy 0.1 Lit mbflwtJ.mtumu bG tp4pnp11 tflnpt\wGnp, 
bp4p11[111PY ' bpp11[111 L WJilU(bU urG~L 8-10 LpnpowGnp, hwl.lwpbtm[, 
11(1 4hP2rG tflnpowGnpmLI hGwpwtJ.np t up mbuw4r uwpt[l W6[l : 
'Vbp4wJmUu WJil LlbpnriQ 4rrwnmLI bG npUJbu octwG11w4 W.Jl ubpml­
GbppG qmqwhbn : 

linfuft lfliplllJf! 
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I . 'UJmpQ GnupwgGmLI bG 4-5 tflnpowGnpGbpmu , hwtwo 1.. uwnbypwo 
utJG~L 45-50° C lS<llU-r hbm uttwupG 1.. U.JfimLI bG tJ.mpowGnrGbpmu 
10-15 uuwtflntJ.: 

2. 3mpwpwG~mp tflnpowGnpp U(WpmGw4mpJ11LU[! mbflwlflntunu~ bG 
umbppl <llbmppp rwu)l Llb2 1.. fli1LJL2W[ldmuGbpntJ. wqwpl.) pwztumLI 
bG pwur ub2 pwpw4 zbpmntJ.: 

3. {(}wuQ owo4mLI bG wqwpr uwnbtmg hbmn 2r2mLI tG L fJGmu pbp­
unumwmp Llb2 ' 18-24 4wu 48 ctwo: 

4 . UnwGopG w6wo 4Wf111Lf}Gbpf1g ub4r9 pw4mbprntnqpw4wG OllW4ntJ. 
tJ.bpgGmu bG uwptGbpp Lip tflnpp pwGw4mpJmG L UlbflwtflntumLI bG 

lSITl U L lSITlP tJ.pw : 

fJ-pftqw[ulJm uliplllJ[!. 
I . ~WLWO wqW[lQ 19GmLI bG hwt.lwuwpw~wtfl zbpmm[ 4-5 pw4mhppntn-

qpwljwG pwubpp Llb2: 
2. UqwpQ pwubpnu.l uwnbtmg hbmn, wjG ~npwyGmLI bG pbpl.lnumw­

mmLI 2P2tJ.wa tJ.p6wljmu 3-4 ctwLitJ.w QGpwgpmu, 37-38° C 2bpLiwu­

mp6wGmLI: 
3. Of1w4nt.l wqwpp LlwljbpbupG 11GmLI bG hbmwqnmtJ.nfl fiJmpp Lip 4tu-

PPt: 
4. '1-pf1qwtu4m umtrrl Llwo4wppw4n4. 4wu 4bn wUJw4b 6nf1p4ntl. 4w-

PPLD pumu bG wqwpp wl.lpnf12 Llw4bpLmwntJ. : 
5. UnwGg Llwoljwprw4D llWflbtm pumu bG bp4pnp11, tJU4 hbmn l.t hw-

211(111 pwubpp Llw4bpLI1l]f}Q: 
6. 5wGpbpQ pG4mpwgGmLI bG pbpLinumwmmLI 24-48 wLI : 
7. '-ltr2rG pwubprg GzmLI bG wGhpwctbzm wnwG6Gwgpwo qwflmflGb­

(1[1, L 4wmwpmu tflntuwgwGp u-<llP-p 1.. lS<llU Llb2, npnGp pG4mpwy­
GmLI bG pbpl.lnumwmmu Wfi 2WUlWO 4mtUll1l(1WJP wobyl.lwG hwuwp: 

u·wpmp 411LLUll1l[1WG Wfi2WUlbtnt hwl.lwp oqmtJ.mu bG GwL UlUlpwym ­
untJ. (2(1WJPU pwf1Gf1pnu.l 80° C 2bpuwumf16wGmLI ' 30-40 pnutb) uGG!1WJtJG 
Llf12wtJ.wJPpG ppupw4wG Gjmpbp (~bGnL) wtJ.btw9Gbtn4. 4wu lwpnpwmnp 

4bGf1wGtJGbpr 4bGuwpwGw4wG tJ.wrw4mllnt.l: 
UG2wmwo lJmtmmpwG GmjGwgGmu bG, WjupGpG npn2 nu~ bG LlwGptr 

UlULILU4WJtJO L mrUJwjtJG U(WUl4wGbtl1mpjntGQ: '1-w 4wmwptJ.nu.l t unp:l)llLil­
qpwljwG , 4mtmmpw.JtJG, 4bGuwp[1Lipw4wG, z6wpwGwltwG (htu4wa0wJtJLi) 

L tUtumwotJG hwm4mpJmGGbpr hbmwqnmmuntJ.: 
I . lfnp!l>ntnqpwiJ.wfi hwm4mpJmfifihpi!: fhumLI6wutJpmLI bG L~wGpwf111-

mw4wJrG hbmwqnmmpJwLip : fhumuGwutJpmLI bG uwptr 6LG m 

GbpljLiwG hwm4mp.JinGGbpQ: 
2. 4:mtmmpwjpfi hwmlJ.ntpjntGfibp[!: fhumLIGwutJpmLI bG w6p pGnt.lf}(l 

mwppbp hbf1nt4 L UJpUll Llp2wtJ.w.JpbpmLI: 
3. 4:hfiuwppupw4wfi w4mPt.lmpJntfii!: Swpptp :j>tpLibGmwJrG hwl.lw-

4wpqtpp wn4WJI1LPJillG[l mumLIGwuppmLI bfi gwGp 4wmwpbtm! 
mwppbpw4nf1-wtumnpnzml Up2wtJ.wJpbpmu (~puup up2wtlwwbp) : 
flpnz nu~ bG thuli11tfitpp ' wotuW2(1WLnGbp tuunpbtm. ptif)nt. oMplU -
9(1LUopG Wfi2WLnbtlll , dbtwmpfiQ 2Pll4W9fibtnt mGw4ntp.J1Hfi[l L W.J tti : 
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IJ. uliT-UfJUBfl Ul£ Sfl t.{f] rliTBUu flflfl Cfl rUT! 

'l·'lJIO·-wqwJJl wljmpl[mpJwG npnzuwG !]buu~mu wuhpwctbzm r. mGbGu1L 
hbtnl..jUll[! . 

I. U'uwulbll!UlnGwJ]lG wqwp, npG mGp pH R.4-R.6 
2. 'l-'1_,10·-jl Gwmpjlmuw4wG Wll.Jl [IILOillJfl (20 uq/ut) UJUIUlflWULnLjwi) 

uulbJlJll pnpwa 2rnl[, npjlG t\JluwGjl ljwJ')flL wl[b[w9l(wa t 2 mnljnu 
NaOH tmb'nlJp : 

3. -RtnrwJpG IJwtytJmu (npG oqLnwqnpol[mu t upu4uwG hu1uwp) 
4. 1 aaupwrrt.l.r tmamw 

flpn2tfwfi tfbpniJftljwfi 
I. <!. wtbgl[wo 1.. uwnbgpwa (50-60° C) wqwpjlG wl[btwyGmu b(i 1-1.5 

q/ut '1-'tJ((}-jl GwmppmuwljwG wll.Jltmomw 
2. U]l4pnpwqbpomu t(i 3v-40 pnlllb bnwgGbtnl( 2flWJjlu pw11GJ1umu: 
3. U.JGnthbmL. UUU!]WjjlG UP2WL\WJflQ uwnbgGmu bG ujlGzL. 50-6011 C: 
4. UmbrJlt UJWJUWGGbpmu !2llljlWJpG 4wty!mLUQ (0.8 uq/ut) wl(btWY­

UillU bG UUU11.WJJ!G utJ?wl[wJjlp Ub2 1.. I 0-1 5 UL!2WUw4mpJwUp UP2W­
t.{WJp[! l9UillU fl)bmppfl J:)WUpljGbp£l: 

5. fO·wujlljGbpQ znpwgGbtmy hbmn GpwGg uwljbpbujl mwppbp ljbmb­
pmu ywupu t.G ljwmwpmu pwljmbp]mtnqjlwljwG Oll.Wljnl[ hbmw­
qnml[nll. umw~>rtwlJnljw.JpG ljnqmmpwu : 

6. fO·wutJ4GbpQ 18-20 ctwul[w QGpwypmu UJWhmu bG pbpunumwmp 
ut.2 (37° C) : 

7. UJGmhbml.. pwup4Gtpp ut2 wGmu bG 4-5 tit I G oaupwppm, npQ 2-3 
pnutb]l9 htmn pwljmtu bG 1.. qGGmu ybpbljwjjlu LlllJUjl mwlj : 

fl.bwljgftwJft wpllJmfipfibp[! 
IJwGptGbpp qwllmrflzmP2Q wnw2wumu bG pwtflwugf14 2P2tuGwqobp, 

npnup l[4WJmt.l bG '1-t...fcl·-wttw .'j>bpubGmp wpmwqpuwG uwuj1G: UtumwojlG 
umw~>fltWljnljbpG mGbG '1-ufd·-wqw.Jfl wljmjll[mpJmG, npG wpmwhw.Jmljmu t 

l[bpnhjlzJ WL 2P2Wqobpjl WI1W2WYUWUp: Upuz!]bn, nz wtumwajlG ULnW~>PtW ­
ljnljwJpG 4mtmmpwGbpQ zmGb(i Guw(i wljmpl[ntpjlllU 1.. zbG WllW2WgGmu 
pwttJwG9j14 2112WGwljGbp: 

~l:7UlJL/lSfll£ UlES/lt.{f}r/iTBUU flflflCflrUl! 
.f!UlRP-fl UUiiTfliJ.fl r:f. 

(.QUIJ<l>) ubpnJ1jl wGl[wGmU[! umwyl[bt t hbtni..Jwt qjlmGwljwGGbpj1 wq_­
qtuGmGubpjl uljL[pGwmwnbpjlg ' .Qpjluppp, UpppGu, IJmGpu-ff}nmbpunG : ut-
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pnllQ oqmwqnpal[mu t wtumwapG umpbUJmnljn4bpp UJnmbGyjlwt hbunL]l ­
UJplj wljmjll[mp.JnLUD npnzbtm hwuwp: U.111 GUJwmw4nl[ WjlJnLUW.JPG wqw­
pnl[ tgl[wo fl)bmppjl pwupljGbpp ut2 pwljmbpjlntnqpwljwG OrJWljnl[ mpw­
Ll wqap lllrJrJnLflJWUp ljwmwpl[mu t umw:Prtw1Jn4r P- hbunttJtnjllj zmwup 
gwGp bpljm 4n11ujlg: Spwuwqoj1G qmqwhbn 2-3 uu hbnwl[npmpJwG l[pw 4w­
mwpl[mu t hbmwqnml[nll. umpbUJtnnljnljbpjl IJmttnnLflW.JP gwGpu: UJGm­
hbml.. pwupljGbpQ 24 ctwunl[ llflt.l.mu bG pbpunumu•mr ub2 (37° C): 

Up!].JnLGpGbpQ' utnpbtqtnn4nljbpp hbunttJmplj zmwuGbpG WOUI2WqGmu 
bG wtibgpwo- umw:PtJtwljnljbpp zbpmbpp unm hbunttJqp Gljwtnbt.fl qnmp : 

6. flUTJ.ruflSIJS/l fl.IJUl£!3/llluiJP 
.:bLflrflPIJUBIJuSflfJ. 

~ UlEUlJUfl[J]l u uiJPfl UUJUfliJ. (.:b~ U) 

.'b<!.IJ-G tpuuwt.u-ubpnfl t, npQ pmJt t mwttJu (umupGbugt.GmwJpG) 
uwGpw!]pmwljnl[ npnzbt pwljmbppwGbpfl UU[bg}l~>jllj hw4wajlGGbpjl ljwutl[b­
tJl hwljwuwpujlGGbpjl hbm up pwuj1 pnll!bJl DGJ')wyumu: 

Swppbpmu bG bpbp mwppbpwlj ' m~llw4Jl . wGmll.ll.wlJJl 1.. wtinUlll.WIJjl 
mwppbpwljjl <.\l..wtflntumu[! ljnOL4tbt1bGmjl oqmwqnpomunl[: 

flLifqwljft mwppbpwlj 
I . UybmnGnl[, tpwGntnl[ ljwu t...jl4p:Pnpm1_jl tuwnGmp!]nl[ :j>jlpuwo 

pump-UJwtnpwummljjl l[pw !]Gntu bG umu}ltibuybGulwJjlu zjltimlj 
(Jlbll.WUpl[w4p Ljpw Gzt.[wo Gnupwynu.\nl[) : n-bwljyjlwG hwljwo(ijl 1.. 
hw4wuwpt\Gjl up21.. tnbll.Jl t mGbGmu wGtljl2w4wGnpb(i wnwpljulJLU­
ljwG WU(Wljm bqpbpjlG: 

2. 'l-Gmu bG tunGwl[ tuy}lljjl ub2 37° C 2t.puwumjll'iwGmu 15-20 pnutb: 
3. Ll[wGmu bG pm:ptpwyl[wa ~>jltttJntnqj,wljwG tmbmJflnl[ (pH 7.4), up 

pwGp wGqwu 5-10 pnL4b (ljwu onpwljp 2rnt.[' 3-5tmUJb): 
4. fl)wmpwummlj[! znpwyGmu bG Of]lllU ljwu pwupz flll?lll[ : 
5. Up ljwprt pm:pbpwyl[wo qttJybppG bG r1Gmu UJWtnpwummliJl l[pw 

(pH 8.0) L. awaljmu bG owaljwUJw4flm1_: 
6. QGGnu1 bG jlubpujlnG hwuwljwpqmt: PwljmbpjlwGbpQ uUJb9tq>jllj 

l[wn ljwGwz tm.Ju bG tiwnwqwwmu: 
UJU ubpm1[! ljjlpwnmu bG wtumwpwGwljwG GJmpnui pwljmbpjlwGbpjl 

hwJmGtupbpuwG L. GJmppy wu 2wmwo- ljnqmmpWJP GmjGwqJ.lwG hwthup: 

llfinum_wljft mwppbpwlj 
4wqul[wo t bpljm tflmttJg ' 
1-pG tlJ.mr ~>Jlpuwo ntwmpwummljjl tlrw 11Gmu bG hwuwUJLumwutuwu 
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npnztJ.wo z}16ntlj[! {hwljwopG[! hwuWUJWLnWutuwG hwljwuwpuj1GGbp}1 hbm 
ljWUJbtm hwuwp) 15-20 pnu1b: 

2-pq tflmt= ITJwmpwummlj[! ttJ.wGwtmq L ~npwgGbtm!J hbmn flGmu bGI 
umupGbuybGmw.JpG zp6mljGbp[1: ITJwmpwumntlj[! ljpljpG flGmu bG pbpt\nu­
mwmp ub2, funGwtJ. fuypljp UJWJtlwGGbpmu 15-20 pnUJb : . 

2. Lt[wGnu1 bG L ~npwqGmu pwup~ j:}flj:}ntJ.: 
3. ljwpbgGmu b(i pm~>bpwgtJ.wa ql.PybppG, awaljntu b(i owbljWUJLUljjmil 

L qpmmu uwGpwflpmwljntJ.: 
4. Ummqp~ ll.JWUlflWUUlntljGbp ' w) Gnpuwup6ml1, p) umujJGbuyhliUJw-; 

JjlG hwuUIUIWUlWUfuwG 2[16mlj wnwGy pumG )GzwGWfl(lWO zp6mlj[l, q) LJlll c, 

upGhuqbGulUiJpG zj16mlj' GwtuwUJbu hwjtnGpjlurnG zjl6mljntJ.: 
UGnll1f1W4P UlW(lpbpwljmu uwGptGbpjl tntUUI(lOWljnlll[! ptuywljUIJntU L 

pwGp np GpwG12 ~bG GbpljtJ.mu ~GzwGwrwwb pumG z[l6ntlj[l IH.uljwuwptl[lGGb­
(1[1 hbm lJ.lntuwqflbrJw : 
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UQ-LBflf-SfJ"U-UB/JUB/J IJ.t;U~B/JU (Ufl.) 

«l>npowfinpwjpfi ubpnq 

l . .:.tmwqnmtJ.nflzp6mljGbp(l qmpowGnpGbpnu.l GnupwqGmtl bG ~>llttlm­
tnqpwljwG tmom.Jpnq, [!Gfl npmu JmpwpwG~.Jmp 2l16mlj[1 hwuwp oq­
mwqnpamu bG wnwG6pG ljwj:}nyplj : OppGwlj ' ppm~Jbtnllll flbUJpmu 
UtWLn(lWUUlntU bG uwGp Gfl2G(lwqnp wGwumGGbpp zj16mljjl Gnupw-
9ntUGhp' uljuwo 1:25,1:50, I : JOOlipG~L 1:400: 

2. HJ.wmpwummu bG I :25 hpuGwljwG Gnupwgmu · 2.4 tit :[>pqlmtnq[nu­
ljtuG tmbmJppG wtlbtwyGmli bG 0. I ilt hbmwqnmqnfl zj16mlj: 

3. <l>npoGwljwG (hw20(lfl) tjmp6wGnpGbpjl lib2 wumli bG I lit .'P[KtPntn­
qpwljwG tmD-m.Jp: 

4 . ..!.ptiGwljwG Gnupwqmli[1y (I :25) I lit Gnupwypwo zlt6mlj mbfltutjm­
tumli bG bpljpnpfl {LjmpoGwljwG) Ljlnp6wGnj:}, umtuqqmu t I :50 Gnu­
pwymli: UJfl (bpljpnpq) Ljlnp6wGnp[1g Gjntp[! tuwnGbtntY hbmn mb­
llwtjlntumli bG bppnJlfl tpnpowGnj:} (I : I 00), bppnpflp~J · ~nppnprm: 

'-lhJ12PU LjlnpowGnj:}p!:) I lit, pulj WllW2J1Grg 0.5 Ul wumli b(i pwup 
tlb2, npu1buqp pntnr LjlnpowGnpGbpmu liGw I lit Gnupwypwo 2[1timlj: 

5. PntnJl tpnp6wGnpGbppG wtthtwyGmli bG bpljmwt1wG ljwppt umwG­
qwpm hwljwo[1G ' tumm~JntG[! 10 lil[l!J uwGptwljwG uwpu[1G 
I ilt-mli : 

6. <l>npowGnpGbp(l pwtjlwhwpmli bG L UJWhmli pbpunumwmmli 4-6 
ctwu 37° C 2bpliwump6wGmu, wJGmhbmL 14-15 ctwli ' ubGJwljp 2hJ1-
uwump6wGmli: 

Ummqp~ Ljmpobp[! qpqmli bG I) Gnpliwupomljnq, 2) qpwljwG z}16mljnq, 

3) hwljwopG ~ptt.Pntnqpwljwfi tmDmJpnq: 

0,05 

I : 2.'i 

l' ' 
,\ 

Ufl.-p IlflUWfi u)ubUwfi 

0,05 

I :JO 

2 j * 

0,05 1,0 0,05 

1,0 

J: fOO 1=200 

I L. 2 pwywuw4wti WJli)JiHGp , 
3 L. 4 l)pw\.twG WPilJil tUp 

Ufl-p hwztJ.wnmu[!: fl.bwljgpwJp wprumGpGbp[! wpmwhwJmmtl bG 

l'tllU)bpm[' 
I . Jn11u tuw(' tJ.lnp6wGnj:}}1 hwmw4r hbflnt4J1LPr4 tqwpqbqnu1 , wqum­

mpGwm[! Gummu t hwmwljpG, hnqwGngp GuwG , pwtJ.lwhwpbt.Pu w­
nw2wGmli bG tunznp tJ.lwpfltGbp, unuG6qwa liwGptGbp}1 tJ.lwpptGbp : 
CGfl npmli hbflntlj[! liGnui t ~wtJ.lwGgplj: 

2. bpttu tuw~ · hbflntljp l(lpq U1WJ1qbymli L pGnpnz hnqwGn~r {()'wtjlw-
hwpbt.Pu ' liwGp qGflpljGbp : 

3. bpljm tuw~ · hbllm4r n~ wJltl ti1WJ1qbgmli, wpmwhwJmttwa wqum­
mpGwm , np[! j:}WIJlwhwpbrJw pwctwGI{mu t liwGp liwubpr, hbllntlJ(l 

UJ'lLilnpl{mli t : 
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4. Ubl.j fuw~' l.jn6wl.jwoL j3nLJL Guuntwop, GpwG~y t!bp qtnGt!nll hb!lnty[l 
UJilillll(l t: 

5. Pwgwuwl.jwu' tl"lnrowunp~ wupn112 hbfJ.nt4£1 UJ'l.tnll[l t, «l.jnowl.jjm 
tq[lbfl£! hwf113 ta: 

3-4 fuw~nt! quwhwtnt!wo nbwl.jg~wu hw2ljmu bG flpwl.jwG, bpl.jm P.•w· 
~ nt! quwhwmttwil"[l ' l.jwul.jwotw, ~u4 ubl.j fuw~ m upunwi! · pwgwuwl.jwu : 

Ufl.-P. wpJmfiwqwpfllWJpfi t.ihpnq 
nwpUJwqb[lowa wnwpl.jwJwl.jwu wuJ.w4m t!Jlw l.jwpbyumu bu wpJWL 

l.jwu 2ll6nt4~ ubl.j l.jwp~L L U[lWU wt!btwyumu Ubl.j l.jwp[lL hWUWLliWillWUfuwG 
· hwl.jwa~G , l.jwflbW t WJG Gbp4bL hbuwtnnpu~wGnt! : 

'1-pwl.jwG nbwl.jg~WJ/lflbLLfpmu 30-60 l{pl.j hbtnn hwjtnGt!mu bG unuG0 -
t!wo hwl.jwaGj1 tl"lwi3~LGbp : 

OLJ.UlfU~or.[ C/Jflfl~ lflf{i}-flr.[ 

I. <I>npowGnplibp~ Ub2 wumu bG 2-3 Ul j3WjlU, WUj!W2 l.jwp L .Jmpw­
j)WU ~jmp~G wt!btwyGmu bG 0.2 UL hbuwmnJ2UPt~Gnt! (ibpl.jt!wo hw-
4waJlG: 

0 2. <J>npowGnpGbp[) pw4lwhwpmu bG L f1Umu 2IlWJJlG pwrtG~p 37 C 
2bpuwutn~6wGmu' 45-60 [lnUJbp [!Gpwgpmu : 

'1-pw4wG nbw4ypWJ~ flbUJpmu Ub[lntgp~ gwap 2bJ1llllllU WOW2WUI1LU t 
4WtlfllLJlll OfJ.WI.j, [!Grplpntu 4Wfl£! qmGwpwt!ll{mu t : Pwgwuwl.jwG nbwligpw­
.1~ flbUJVIllU l.jWp[! tPil[lOwGnpmu LIGntu t l.jWUjnLJlll qnLJG~: 

"VUSl78lJT.IU fl.l7Ulf8ftU {&IJ.) 

n-twl.jypwjnu\ oqtnwqnpal{mu t tntbt!nll hwl.jwapu· UJpbgJlllfJlu!JlUill!bG 
L hwUWUJWlllWUfuw(i 2~6ml.j ' Uj[lbg~UjlllpG: 'UpwGg t!mtuwql']b~]nlfl.JWU vw ­
uwGwl.j bpl.jm hbrtntl.jGbpp uwhuwGmu WI1W2WUillll t u~wqntJU ul.jwl{wnwl.jp 
(ofJ.wl.j~) GuwG Gumttwap: 

'Un. f1Gbtm hwuwp wfumwpwuwl.jwu G.Jntpjlg bnwgnu5nl{ l.jwu ~>~lL~ntn­
q~wl.jwu tmamwnt! Lntowuqmunl{, WUJW pwubtnl{ wupbumjl pwuJl~ nl{ UJwm­
pwummu bG hwl.jwapG : f1.bwl.jg~wu f1umu bG 0LtbGqmmJl ubq, 4lnpr t!lnp­
owGnj3Gbpmu: fTlwumJnp~ l.jwpng~l.jnl{ hwl.jwapG[) 2b[lm -2bpm tl"lnpowGnpJl 
UJWlllnt! LYGntu bu 2~6ml.jp tJ.pw, pul.j bf)b bupw2bpmwl{npmu bG, WUJW hw­
l.jwa~G[l 4wf}ngpljnl{ mwumu bu hwl.jwuwpuGp L{pwJnl{ WJGUJbu, npUJbuqp 
WJJ1 hbqntl.jubp[) ~fuwnut[b(i ; fl-bwljg~w(i lllbJ1p t llLUbUntU I-2 [llllljb hbmn ' 
hw.JmGttnu\ t ul.jwl{wnwl.j l.jwu o11w4 (Guml{wap): 
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llfllf'11ll7UU"VSftlfUfTJ.UUu fl.l7Ulf8ftliU (l[lffl.) 

U.Jfl nbwl.jg~wG J']Gbtm hwuwp wGhpwob2tn bu hbmLJWl PWilWflpwuw-
ubp[! ' 

1. hbmwqmtnmpJWU G.Jmp, 
2. uu~bgJl~>~4 hwl.jwo~G, 

3. l.jnt1UJtbubGm, 
4. hMnwq[lG (tpJlppng~mGtp~ hwl.jwuwpu~GGbp£!) , 

5. funJp tp~ppng!1mlibp (hwywa~G hbt.Ynl.IHl.PG/1 hwuwp): 
I . </Jnpdwp!Jllnq zjufmljlibpf! GnupwgGmu bG 1>[1q~ntnq~wl.jwG pnO"nLJ­

pnt! I :5 l.jwu l: 10 L li1Wj2WgGmu bG 56-5R° C 2bpuwumjl6wGmtl'30 
[llllljb : 

2. .:wljwuftu oqmwqnpamu bG I: I 00, I : 150 L GuwG GnupwymumJ.: 
J. ([ntfUJLbtfblitn[J onttwfunqml.jjl (L UWJlfllll) WJ1JWU 2P6nt4G t , 11!1[1 

ulwmpwummu bG I :20 Gnupwgpwo ~>~qJmtnqjlwl.jwG tmomwmJ., 
GwfupwG t!lnpou mjlmpmu bG pwymbp~ntnqjlwl.jwG hwuwi.Jwll411LLI : 

4. .:bunfnqftlif! funJp t[l~p[lnyjlmGbpnt! jlumGwglj.wa 6wqwpGbf1Jl 2P­
oml.jG t : :bjlq~ntnqjl t'l.lliWU tntOill.Ji31lt! UJWlll[lWUlllntU bG I : I 00 Gnu­
[lW!-JillU[l: fl-twi.J~J~wli flGbtmg wnw2 m~mpmu tG htunwmr4 hwuw­
l.jwpqmu, WJu~GpG ' I :2 Gnupwgpwo 4nt.YUJtbtltGmJl, funJJ1 tp~pfl!-JPlll­
Gbp~, I :40 Gnupwgpwo l.jw}t•mJpJl L NaCI-~ ~>Jlq~ntnqjlwl.jwG tm­
anLJpJl wnwl.jwJmp.JwG UIWJtlwGGb[lmU: 

5. funJft tpftppngftmuhpp: !vnJp tOW.J~G tpwl.jj1g t!bpgpwo WJl.JIHU£! 
lYUillU bG mtmGpGbp UIWJlmGwl.jnll t!lnJ2[1 l.jntpW.Jp ut2 L pwt!lwhw­
pmu (WUJW~>ppp~GwgGmu) bG: UJGmhbmL tpJ1ppngjlmGb[ltJ ~Jblim­

pp~mtqmu bG, WU2WlllntU bG UJlwquwG L gbGmpp:jmLqntunt! Lt!wGmu 
bG :[>~q[lntnqJ1wl.jwG tmamJpm!: 

4:4:0-P. q_Uuli\.fll.P ci>OPOC 

PwllWfl!lWUWubp[! t9Gmu bG bpl.jm t!lnp6wGnj3Gbp~ ub2 hbmL.JWl hw-
211PJ1WI.jwumpJWtlp' 

l. .:!.bmwqnmt!nll U.Jntj3[!, WUJWwl.jm~L{wgL[wo L Gnupwgpwb ~>~qjlntn­
qjlwl.jwu LllLOntjpnl{ I : I 0, 0.5 Lll pwGwl.jntpjwup : 

2. UUJbg/l~>~lj hwl.jwb~G[! , Gnupwgpwa t!lwpbj3p Uijlmwl.j[l t!pw l.jbGuw-
~>tuppjll.jwJJl 4n11u~g u2ttwa m~mpjlu hwuwUJwmwufuwG (0 .5 tit): 

3. LfnuultbUbGmQ npnzl{wa mpmpnt! : 
4. -!.buntlltLPU[) pwuttnpwl.jwG mpmpnt!: 
5. LL{wywa tp~ppng~mGbpp l.jwfuntJPQ I :40: 
fl.twl.jgpwu f1Umu bG 2.5 ul awttwtmu: 3nt[lWJ2wG~.Jmp pLufJ.Wflpwuwu 

L{bpgGmu b(i 0.5 Ul pwGwl.jntpjWUp: npUjbU Ulllntqp~ oqmwqnpomu bG J1]1W-
4wG L pw~Jwuwl.jwG 2~6ml.jubr£! : 
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<!.hmwqnunJn'lzfl6m4Ghp[! 19Gnu1 bG hp4m zwpp tlJnpowGnpGbpp Ub£: 
<l>npowGnpGbpp WOW2PU zwppp Ub2 [9Untu bG pw4mbppntnqpw4wG 

hwuw4wpqp PW'lWl}PWUwubp[! hw4waGp hbm upwupG : 
<!.w4w()p(i UJWpmGw4n'l tlJnpowGnpGbpp WOW2PU zwpp 

~tiUHUqOU1L[11Jl zpnm4 
hw4wo[1li 
4nlit4tht.ltGm 

0.5 '1-pwl.twG zp6nt4 
0.5 
0.5 

0.5 
0.5 
0.5 

lin]lUWL zjl6m4 

Unwug hw4w()up tlJnpowGnpGbpp bp4pnpllzwpp 

~tmwqnmt{nq z!J6m4 
l>J1ltLntil"mJp 
4nlil4thUhUUI 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

Unw2J1G 1.. bp4pnp11 zwppp tlJnpowGnpGbp£! pwtlJwhwpmu 1.. T)Untu bG 
37-38° C 2hpowumpowGmo' 20-40 pnUJb, wJGmhbml.. tlJnpowGnpGbp[! hw ­
Gmu l.t wtJbtwgGmu bG hbonJ}lmp4 hwow4wpqp pwfJ.Wllpwowubp£! 1.. 4r4pG 
T)Gmu bG 2PWJpG pw11GJ1p · I 0-15 pnu1b : 

f1-bw4ypwJp wprlJmGpGbp£! (qtluwtJnp tlJnpo) 

~hU!W([llUll[nq z ]lOilllt 0.5 '1-pw4wu z]16m4 0.5 'tJilpliwL zf16m4 0.5 
hwliWOjlli 0.5 0.5 0.5 
LJnt.ll4thtltum 0.5 0.5 0.5 
ilhtlnlflqjJG 0.5 0.5 0.5 
tppppngpmlitp 0.5 0.5 0.5 

+4wt.\- + (hbunJ}lq i4w) - ( UlPtl hbunJ}lq) 

bp4pnrllzwppp tlJnpowGnpGbpmu wubGmp J}lGmu t lflPtl hbonJ}lq: 
'-lbp2Gw4w0 WPllJmGpubp[! hwztjwnmu bG 18-24 dwu wG~r 
ltnUUJtbobGmp bp4wpwml.t 4wUJuwG nbw4gpwG (ltb4fl-) mwppbptlmu 

t GpwGmJ., np pw4mbpflntnqJ1w4wG hwow4wpq(! UJWhmu bG bpbp mwppbp 
2hpuwumJ16wGp nbdpuGbpmo' pw'lwllrwuwubp[! tuwnGbtmg hbmn · 15 pn­
L4b, wJGmGhbmL ywcrp 2bpuwumpowGmu (+ 4°C) uwnGwpwGmu ' I il-24 ctwu 
1.. 2PwJJ1G pw'lGflpmu · 15 pnUJb: 
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