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retaW  
stnahpele dliW  yllacipyt  ;)3791 ,yaKcM( egnar emoh rieht ni ecruos retaw a edulcni 

htab/knird grebnesiE dna inahsohS( yad a ecno tsael ta 2891 ,  .)  gninnur lainnerep fo esU
ecuder secruos retaw s  tnangats ot derapmoc sa noitanimatnoc fo secnahc ;secruos p  lainnere

s secruos  dna srevir sa hcu e eht rof etartsbus elbatius edivorp osla smaerts  ot stnahpel
ro gniwollaw ni egagne dum - gnihtab  .  

 
 ycuL lainnerep ot ssecca evah ton did retaw  secruos  )c dna b ,a4 erugiF(  sa hcus

 ro srevir .smaerts  
 w reH saw ecruos reta morf  ni knat /pat ytimixorp esolc . 

  ycuL knird devresbo saw  hcae ecno retaw gni yad . 
 b ehT  ecalp gnihta  eb ot deraeppa  ni  saw retaw nierehw )retlehs desolc( nrab eht

 hguorht deyarps  a  esoh  )a5 erugiF( 51 fo noitarud rof tnahpele eht otno - .nim02   
 eggus etisbew ooz eht hguohtlA ts s   taht yeht  htab e  dna  burcs  )b5 erugiF(  reh  ecno

siht gnirud devresbo saw gnihtab on ,revewoh ;syad owt yreve noitagitsevni  
 

 
 
 
 
 

;a4 erugiF  retaw :c dna b ,erusolcne eht nihtiw knat retaw )a ;retaw fo secruoS :c dna b 
llab a dna epip esoh hguorht dedivorp  
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M- E morf %1.77 fo noitaived a gnitacidni )6 =*N ,2.1 =ES( 6.1 saw R -  7 dna 6 erugiF .R

nitar evitarapmoc evig E morf noitaived tnecrep dna g - .ylevitcepser R  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 erugiF 6 E fo nosirapmoC : - M dna R - bus retaw rof R - sretemarap  

 
 
 
 
 
 
 
 
 
 
 

 
rP - ecruos retaw gninnur lainnerep fo ytilibaliavA :w   W- retaw fo ecruoS :s   sD - retaw ot ecnatsiD :w  

tB - ecalp gnihtaB :p   tB - noitarud gnihtaB :ud  tB - slairetam gnihtaB :m  
 

 erugiF 7 E morf noitaived tnecreP : - bus retaw rof R - sretemarap  
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 ;b esoh hguorht deyarps retaw ;a edom dna ecalp gnihtaB :b dna a5 erugiF hsurb ycuL burcs ot desu  
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peelS  
 ehT peels noitacol gni  nihtiw tnemenifnoc sa efil s’tnahpele evitpac a fo trap tnatropmi na si 

e ro setartsbus elbatiusnu htiw serusolcne yam snoitidnoc rehtaew emertxe ot erusopx   eb
 ot latnemirted rieht .eraflew  sgnidnuorrus rieht yfidom ot nwonk era dliw eht ni stnahpelE 

 nevE .)7002 ,iaraG dna truK( snoitisop gnipeels elbatrofmoc elbane ot setartsbus dna  nehw
era stnahpele o desolc ni tpek nam r - tnemnorivne edam s  , ecneulfni siht s  rieht fo eciohc rieht 

.snoitisop gnipeels dna peels  
 

  ecalp gnipeels s’tnahpele ehT  )b dna a8 erugiF(  erew retlehs/erusolcne sti dna
.ralimis   tI ycuL sraeppa llats owt eht dniheb evocla eht ni elip dnas eht no speels  .s  

 s‘ooZ etisbew laiciffo setacidni 01 dnuora yllausu si emit deb reh taht  mp  eht ni dna 
 gninrom  ees ot tiaw dna )ma 7 eb ot demussa( ylteiuq gnidliub eht retne srepeek eht

 fi  .gnipeels llits ro ekawa si ycuL  
 tseggus nrettap sihT s raeppa lamina eht taht ;doirep gnol a rof gnipeels eb ot s  ni tub 

dneps stnahpele dliw eht  fo noitarud trohs a evah dna gnigarof srh 02 ot 81 tuoba 
( peels yletamixorppa .)sruoh 4 ot 3   rof sdoirep gnipeels gnoL   ycuL  a eb dluoc

htlaeh lli reh fo noitcelfer .  

 
M- gniwohs 0.2 saw R E morf %57 fo noitaived a - .R  
 

 :b dna a8 erugiF s s’ycuL  gnipeel aera a  noitisop dn  
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 klaW esicrexe lacisyhp dna  
tnahpelE s era c taht seiceps wef eht fo eno na ( gnideef elihw klaw p ,truK re s. sbo  dna )
tnahpele s  ot nwonk era dneps  .gnideef rof yad rep emit rieht fo %08 ot 07 tuoba  noitidda nI

neps stnahpele d .5  = N( %4
 ytivitca rieht fo )h581  ni

( enola gniklaw yaKcM  ,
)3791  .  ton seod sihT 

 denibmoc eht edulcni
 dna gnideef fo ytivitca

.gniklaw  evah stnahpelE 
 revoc ot devresbo neeb

02 fo secnatsid -  eht ni mk05
 .)1991 ,ramukuS( dliw  ehT

 htiw detaroprocni gniklaw
ideef  peek yam ytivitca gn

 ni stnioj dna selcsum eht
 tneverp ,noitidnoc yhtlaeh
 doolb evorpmi dna ytisebo

.noitalucric   
 

 8 doirep eht gnirud klaw ot dewolla saw ycuL ma 2 ot .  srepeek yb deinapmocca .mp  
)9 erugiF(  

 n ehT fo eruta eht  emos htiw etercnoc saw niarret saera yssarg  
  5.1 saw klaw fo noitaruD – .yad /h0.2  
  dessecca( ooz eht fo etisbew laiciffo ehT

)enilno e  aera tnecajda eht ni sklaw snoitnem 
 .setartsbus dna noitategev larutan htiw  repeeK

 ton saw ycuL taht laever 8002 rof sdrocer
o erusolcne reh fo tuo nekat  ot eud syad 36 n

.htlaeh lli reh dna rehtaew    
  si ycuL ,klaw eritne eht gniruD dellortnoc  yb 

reh  srepeek  )01 erugiF( koohllub eht htiw , 
 ekam ot ytiliba on yllautriv reh gnivael

 seciohc gnirud klaw reh . 
  ehT Z yellaV tseggus oo s  taht esuaceb  ycuL 

 sah i devil  ,efil reh fo lla tsomla notnomdE n
 ot dezitamilcca si ehs lacol  dna rehtaew 

 ni gniklaw  retniw eussi na ton si H .  ,revewo
yeht  raeppa  ot  tcidartnoc rieht  tnemetats nwo 

 yeht nehw ti yas   si  rehtaew emertxe ni ylno
klaw rof og ton seod ycuL taht  notnomdE .  nac

e  llafwons ecneirepx  gnirud shtnom xis  eht fo 
raey  eb dluohs wons nac ti emityna ;

.tnahpele na rof dloc deredisnoc   

 si ecafrus gniklaw eton ;repeek a yb deinapmocca ;gniklaw ycuL :9 erugiF
etercnoc  

 srepeeK :01 erugiF ekam  ot stroffe elbaredisnoc 
teg ycuL ot klaw  
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  laiciffo ehT ooz wohs osla etisbew s  derevoc wons eht nihtiw gniklaw ycuL roodtuo  
erusolcne )b dna a11 erugiF(  ,  eht morf tnedive sti tub oediv depat i( gniklaw  n  eht

erusolcne derevoc wons ) taht   no neek yrev saw ycuL gniretne  reh roodni  erusolcne 
 reh sa  ecap  rekciuq saw .ecnartne eht ot resolc tog ehs nehw    

 
M- E morf noitaived tnecreP .klaw fo emit rof 0.2 dna klaw ot ytinutroppo rof 0.9 saw R -R 

bus eht fo hcae rof ylevitcepser ,%57 dna %0 saw -  .sretemarap  
 

noitcaretnI  
noitcaretnI s era ruoivaheb xelpmoc s  si gninraeL .gninrael fo tnenopmoc tnatropmi na dna 

stnahpele ekil seiceps laicos a fo lavivrus eht ot largetni )7002 ,iaraG dna truK(  .  AND
esab  seiduts d dliw eht ni slaudividni fo spuorg detaler fo ecnerrucco eht nwohs evah , rof  

)5991 ,ramukuS dna aydiV( stnahpele naisA  fo slaudividni fo spuorg fo ecnerrucco ;
 .)3791 ,yaKcM( xes/)stnafni ,selinevuj ,stluda( sega tnereffid maf dna laicos ’stnahpelE  yli

it pihsnik .)8002 ,ssoM dna elooP( gnitsal gnol dna xelpmoc era se   noitcaretni laicoS  a si
llew lacigolohcysp dna htlaeh eht gniniatniam ni rotcaf tnacifingis -  ,stnahpele fo gnieb

)8002 ,ssoM dna elooP ;7002 ,iaraG dna truK( selamef rof yllaicepse  
 

  ycuL  laicos rof ytinutroppo on htiw ,)b dna a 21 erugiF( ylgnis tpek neeb sah
.stnahpele rehto htiw noitcaretni  

   tnahpele nacirfA na fo lavirra 9891 eht ot roirp sraey 21 rof nwo reh no saw ycuL
.7002 ni refsnart s’tnahpele taht ecnis enola tfel neeb sah dna  

 cA  ynam eht ni dnob esolc a mrof ton did stnahpele eht ,ooZ yellaV eht ot gnidroc
.rehtegot erew yeht sraey  

  c 21 erugiF( snoinapmoc namuh tuo skees ycuL taht stseggus osla ooZ yellaV ehT
si ehs taht ,)d dna a  “ tnahpele elpoep ” a steg enoyreve ,sguh sevol ehs ,  tnereffid 

srepeek reh fo lla htiw dnob laiceps a depoleved sah ehs dna guh fo epyt  
 

 gniklaw ycuL :b dna a11 erugiF ni erusolcne derevoc wons eht  



 22  

 
 

 
M- E morf %001 fo noitaived a gnitacidni 0.0 saw R - .R  
 

 dna a :d dna c ,b ,a 21 erugiF noinapmoc reh emoceb ot tseb rieht yrt srepeek ;d dna c ;enola sevil ycuL :b  
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gniniahC gnignar eerf dna  
 era stnahpele evitpaC netfo eht gnillortnoc fo snaem a sa deniahc m  gnitcirtser dna eht ri  

 .tnemevom  
 

 deniahc ton saw ycuL  
 snoitidnoc larutan ni eerf egnar ot ytinutroppo on saw erehT    

 
M- E morf %7.66 fo noitaived a gniylpmi )3 =*N ,3.3 =ES( 7.2 saw R - .R  erugiF  31  dna  41

E morf noitaived tnecrep dna gnitar evitarapmoc evig - .ylevitcepser R  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 erugiF 31 E fo nosirapmoC : - M dna R -  rof R gniniahc bus - sretemarap  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

deniahc /gnignar eerF :hC/rF  rF - ytinutroppo gnignar eerF :po   rF - gnignar eerf fo noitaruD :ud  
 

 erugiF 41 E morf noitaived tnecreP : -  rof R gniniahc bus - retemarap s 
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ruoivaheb devresbO  
 saw noissergga fo stnedicni dna tnemarepmet sti fo smret ni tnahpele eht gnildnah fo esaE

sruoivaheb lamronba fo ecnerrucco ,noitidda nI .detar , pytoerets sa hcus ,sei  .detar saw 
b cipytoerets sserpxe stnahpele taht nwohs evah seidutS  morf reffus yeht nehw ruoivahe

 ,wahsdarB( amuart dna gnildnah hsrah tnatsnoc ,ytivitca fo kcal ,moderob ,ssenilenol
9002 .)   

 
 ycuL elbailer dna teiuq sa debircsed saw  
  on erew erehT  dezicilbup elpoep sdrawot noissergga fo stnedicni  
 ycuL  fo ypytoerets dewohs gnikcor :sepyt owt  gnippets dna  .  rof deganam si ycuL

 reh taht emuserp ot elbanosaer si ti ,nepo si ooz eht nehw sruoh eht fo tsom
.enola tfel si ehs nehw sesaercni ruoivaheb cipytoerets  

 
M- E morf %1.82 fo noitaived a gniwohs )4 =*N ,3.2 =ES( 8.5 saw R - .R F  erugi  51  dna  61

E morf noitaived tnecrep dna gnitar evitarapmoc evig - .ylevitcepser R  
 
 
 
 
 
 
 
 
 
 
 
 
 

 erugiF 51 E fo nosirapmoC : - M dna R - bus ruoivaheb rof R - sretemarap  
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
ruoivaheb devresbO :B  noissergga fo stnedicnI :ggA   erets fo ecnerruccO :tS ypyto  

nI - ypytoerets fo ytisnetnI :ts  
 

 erugiF 61 E morf noitaived tnecreP : - bus ruoivaheb rof R - sretemarap  
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noisivorp dooF  

eerf ,dliW -  era stnahpele gnignar
 sredeef tsilareneg deredisnoc
 yteirav ediw a gnitae ,)1991 ,ramukuS(

 .stnalp fo o era stnahpele dliW  devresb
 gnideef eb ot  no  seiceps 57 naht erom

 ,grebnesiE dna inahsohS( stnalp fo
 ekat yteirav dna rebmun eht ;)2891
 rof ytinutroppo ,noitirtun fo erac

 .)8002 ,.la te amraV( esicrexe  sihT
eerf - gnar  detaicossa eht dna gni

 era stifeneb ni eveihca ot elbissopmi  
htiw ytivitpac  na sa deef llats ylno 

 gnidrager ytinutroppo gninraeL .noitpo
tahw - ot - woh dna tae - ot -  elihw ,tae

 rof tnesba osla si ,spuorg ni gnigarof
 .)7002 ,iaraG dna truK( slamina def llats ,elgnis  

 
 deef llats ylno dedivorp saw ycuL  

)71 erugiF( eerf on , -  gnignar
tinutroppo y ycuL .  ot sraeppa  esworb

 )81 erugiF(  ot tuo sklaw ehs nehw
saera detserof eht  ; revewoh  ,  sa

 si noiger detserof ot erusopxe
gniklaw reh sdrawot desucof  , ehs  

a esworb ot modeerf evah ton yam dn  
tnedive saw ti   taht  eht  srepeek

 yltnatsnoc erp  eruss  etelpmoc ot reh
 .gniklaw fo enituor reh  

 
 

 
 )erusolcne desolc( nrab eht saw aera gnideeF  
  :saw epyt dooF  fo sepyt tnereffid  ,yah  ,sessarg  ,stellep erovibreh  eert ,noitategev

 ,esworb stiurf dna selbategev  
 

M- 5.1 dna epyt gninoisivorp doof rof 0.8 saw R   htiw nevig smeti doof fo rebmun rof
E morf noitaived tnecrep - .ylevitcepser %3.38 dna %001 gnieb R  

 

dooF :71 erugiF noisivorp   selbategev/stiurf tuc :  

 yltnanimoderp gniklaw elihw sesworB :81 erugiF
remmus gnirud  
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kroW tnemhcirne dna  
 ,esicrexe fo mrof a eb dluoc kroW tub   nehw  eht fo erutan krow   na ot larutan ton si

 fo eriotreper s’tnahpele   ruoivaheb  ti c na evah osla  stceffe lufmrah  
   

  ycuL tnahpele gnikrow a ton si  .  serutcip tniap ycuL ekam seod ooz ehT  )91 erugiF(
 ot emoc sessalc loohcs nehw keew a semit wef a sdik rof wohs a fo tib a no tup dna

ooz eht . 
  yellaV ehT alp osla ycuL taht stseggus etisbew laiciffo s’ooZ reccos sy )02 erugiF(  ,

rehto sa llew sa redrocer ro acinomrah eht gniwolb gnidulcni ,semag  kees dna edih ,
raw fo gut dna . 

 

 fo ecruos a mrof yam seitivitca eseht lla hguohtlA
esicrexe  ,  larutan s’tnahpele ot ton era yeht sa

heb fo eriotreper a  eht ruoiv M-  R  saw 4 ylno  htiw 0.
5 E morf noitaived %0 - .R  
 

sutats evitcudorpeR  
 stnahpele tluda ni gninoitcnuf evitcudorper lamroN

 ngis a eb ot deredisnoc si  fo yhp doog  htlaeh lacis
 ot erusopxe rof ytinutroppo ,)7002 ,iaraG dna truK(

fo ecnesba ,xes etisoppo fo slaudividni  srosserts 
.)2002 ,nosaM dna bbulC(  htiw stnahpele ylnO 

 fo elbapac era noitidnoc lacisyhp lamitpo
non ot detaler eb yam emas eht gnoma ecnesba sti elihw gnicudorper -  gnidulcni sserts laicos

 .)2002 ,nosaM dna bbulC( thgiew ydob evissecxe dna ssenilenol  
 

 cuL  selam ot desopxe saw tnahpele elamef dlo y43 ,tluda na ,y  ooZ yraglaC morf
7891 dna 6891 ni eciwt , doirep emit htnom xis a rof emit hcae  

 lamina siht rof htrib flac/ycnangerp fo stroper on erew erehT  
 

 egagne ot tseb rieht gniyrt srepeeK :02 erugiF
reccos ni ycuL  

F erutcip a gnitniap ycuL :91 erugi  
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M- ieb %77 fo noitaived a htiw )5 =*N ,8.1 =ES( 6.1 saw R E morf deciton gn - .R  erugiF 12  
 dna  22 E morf noitaived tnecrep dna gnitar evitarapmoc evig - .ylevitcepser R  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 erugiF 12 E fo nosirapmoC : - M dna R -  rof R sutats evitcudorper bus - sretemarap  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

xE - selam ot erusopxE :m  M-  noitavresbO :o gnitam fo   uS - gnitam lufsseccuS >m  
lC - nrob sevlac fo rebmuN :n   flac gnirud swoc fo ecneserP :wC - htrib  

 
 erugiF 22 E morf noitaived tnecreP : -  rof R sutats evitcudorper bus - sretemarap  
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 ecnanetniam drocer dna sutats htlaeH  
idnoc evitpaC  rebmun a esopmi snoit /neila fo  htiw stnahpele rof serutaef larutannu

 sredrosid /sesaesid fo rebmun a ebircsed )4991( ,.la te atokiM .htlaeh rieht no secneuqesnoc
 .stnahpele evitpac gnoma deciton  sdrocer fo ecnanetniaM  ni elor lacitirc yrev a syalp

 ni stnahpele gniganam tivitpac y  sa yeht   ,locotorp tnemtaert eht gniyfitnedi ni pleh
 stifeneb detaicossa lareves sah osla ssecorp siht dna dohtem eht fo sseccus eht gnitaulave

.)8002 ,.la te amraV(  
 

 sitirhtra diotamuehr htiw ega ylrae na ta desongaid saw ,ycuL ,tnahpele ehT  .  si tI
nwonk swols dna erutarepmet ydob srewol erutarepmet dloc taht   eht nwod

fo wolf doog fo devrats fi ,stnioj ehT .doolb fo noitalucric   dna bmun teg ,doolb
 .evom ot lufniap   

  sdrocer eht morF elbaliava   morf 002 ot 2002 9  eht , gniwollof  gnirrucer erew 
toof :smelborp  ,noiger pih ni ssecsba ,smelborp dap toof ,skcarc lian eot ,sessecsba 

 cinorhc
 yrotaripser

 eht ni smelborp
 knurt fo mrof

 ,egrahcsid
 morf gnihtaerb
 ,htuom eht
 ,slirtson dekcolb

gnizeehw  
 tnemtaerT  

 erugiF( 32  )  rof 
 evoba eht lla
 erew seussi

 yldetroper
nevig . 

 w s’ycuL  ycnednet gniwohs ,sraey eht revo yltnettimretni dedrocer saw thgie
 erugiF( ytisebo sdrawot 42  )  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 erugiF 42  : thgiew s’ycuL  

8558
5728

0098

4.6849

0057

0008

0058

0009

0059

00001

2002 4002 5002 9002

)sbl ni( thgie
W

 lacidem s’ycuL :32 erugiF gnidivorp srevigerac tnemtaert  
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 pu deniatniam erew sdroceR   ot  yluJ 9002 dedivorp sdrocer on dna ecnis  tI .  si

tnatropmi  ot  eton sdrocer eht taht  won era yeht dna sraey tsap ni deliated erom erew 
esraps yrev , esle elttil dna snoitacidem gnidulcni ylno  .  

 
M- E morf %4.77 fo noitaived a htiw )4 =*N ,2.1 =ES( 8.1 saw R -  .R  erugiF  52  dna  62  evig

E morf noitaived tnecrep dna gnitar evitarapmoc - vitcepser R .yle  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 erugiF 52 E fo nosirapmoC : - M dna R - bus sutats htlaeh rof R - sretemarap  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

redrosid /esaesid fo erutaN :aN   selpmas doolb /eniru /gnud fo stseT :sT  tnemerusaem thgiew ydoB :tW  
sdrocer fo ecnanetniaM :cR  

 
 erugiF 62 d tnecreP : E morf noitaive - bus htlaeh rof R - sretemarap  
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lennosrep yranireteV  
 era stnahpele evitpaC elbarenluv  a ot egnar  sesaesid fo dna  era taht sredrosid  ot eud  rieht

 dna ytivitpac  deniartsnoc  ,nitraM dna namfuaK( elytsefil 9002 ); nevig  siht  , a  fo ytilibaliav
lemit  ot ecnatropmi tsomtu fo si erac lacidem y meht  . stnahpelE ’  egral ,ygoloisyhp euqinu 

 lanoitpecxe yrev eb ot meht ekam sgurd fo ytilibitapmoc ot ytivitisnes dna ezis ydob
 .lamina   sah ohw nairaniretev ehT laitnatsbus  erom si stnahpele gnitaert ni ecneirepxe 

 .ton sah ohw enoemos naht elbaulav . 
 

 ’ycuL  s yramirp  nairaniretev  raeppa s  evah ot ecneirepxe detimil  .stnahpele gnitaert 
tlusnoc ooz eht tcaf eht morf tnedive si sihT s  ot emit morf snairaniretev rehto htiw 

 rehtona edaced tsap eht ni noisacco no dna emit ev saw nairaniret  ot ni thguorb 
ycuL no epocs knurt a mrofrep . 

  ehT   fo eeyolpme na si nairaniretev yramirp ooz eht  
 elbaliava saw tnatsissa yraniretev oN  

 
M-  saw R E morf %8.84 fo noitaived a gniylpmi )5 =*N ,1.2 =ES( 1.4 - .R  erugiF  72  dna  82

ar evitarapmoc evig E morf noitaived tnecrep dna gnit - .ylevitcepser R  
 
 
 
 
 
 
 
 
 
 
 

 erugiF 72 E fo nosirapmoC : - M dna R - bus lennosrep yraniretev rof R - sretemarap  
 
 
 
 
 
 
 
 
 
 
 
 
 

tV - ytilibaliava rotcod yranireteV :a  tV - stnahpele htiw ecneirepxe s’nairanireteV :e  
tV - ’nairanireteV :a slamina cificeps htiw ecneirepxe s   tV - stisiv fo ycneuqerF :sv  

tV - tnatsissa yraniretev fo ytilibaliavA :sa  
 

 erugiF 82 E morf noitaived tnecreP : - bus lennosrep yraniretev rof R - sretemarap  
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 llarevO ycuL fo sutats eraflew  

sa era stnahpele evitpac fo eraflew fI elacs gnitar no desab desses  orez htiw 01 ot 0 fo 
noitidnoc eraflew yrotcafsitas gnitneserper net dna noitidnoc eraflew dab gnitneserper  ,  neht

 ycuL na seviecer M llarevo - )sretemarap devresbo lla ssorca deredisnoc( R fo  ,6.0 =ES( 1.3 
ved a gnitacidni )14 =N  %9.06 fo noitai  rof  .sutats eraflew lautca reh  ehT  fo snrettap

 eht morf noitaived E  trepx R gnita E( - )R  eht ni nevig era  erugiF 92 .  sihT  swohs  eht
E morf )%001( ecnegrevid etelpmoc ot eulav orez morf snoitaived fo noitubirtsid - ytfiF .R -

o eht fo tnecrep thgie E morf erom ro %07 fo snoitaived dewohs sretemarap devresb -  R
 erom ro %07 ylraen fo snoitaived dewohs sretemarap devresbo eht flah naht erom gniylpmi
 ssorca detubirtsid erew snoitaived esehT .strepxe yb elbatpecca deredisnoc snoitidnoc morf

devresbo eht lla  .tnahpele fo ecruos :retemarap elgnis eht rof tpecxe ,sretemarap  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 erugiF 92 seulav noitaived tnecrep fo noitubirtsiD :  
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noissucsiD  
 stnahpele evitpac fo efil ehT si  dliw rieht yb decneirepxe taht ot tsartnoc etelpmoc ni 

 sihT .strapretnuoc  edistuo deniatniam era slamina evitpac nehw suoucipsnoc erom eht lla si
 eseht fo noitazinagro laicos dna sdeen lacigoloce ,ezis ehT .setats egnar larutan rieht
 dna elooP .)6002 ,yesaeV( ytivitpac ni ot retac ot seiceps tluciffid a meht sekam slamina

rolyaT (  eht ni stnahpele ooz fo snoitidnoc gnivil eht ni ecnereffid eht tuoba etirw )9991
 snoitidnoc gnivil morf ecnegrevid siht si tI .dliw eht ni esoht dna dlrow nretsew

tnahpele evitpac fo eraflew fo rotacidni na sa detar neeb sah taht dliw eht ni decneirepxe s 
strepxe fo maet a yb depoleved elacs a gnisu  .  

 
M llarevo ehT -  R 3 saw ycuL rof 1.  gnitartsnomed E morf %9.06 fo noitaived a -  .R  sihT

 sretemarap eht lla gniredisnoc elohw a sa detar si noitidnoc evitpac eht nehw ,seilpmi sa  a 
 fo ecnereffid a ,ytitne elgnis  sa redisnoc strepxe snoitidnoc eht morf devresbo si %06

 .elbatpecca  
 

E morf noitaived %07> gniwohs serutaeF - :R  
.a   eht tuoba cilbup yal a gnitacude ni elor a yalp yam sooz elihw :gnipeek fo esopruP

( gnittes larutan yna fo ecnesba eht ,slamina citoxe fo sevil  eb yam )laicos /lacisyhp
 .stnahpele fo sevil eht fo gnidnatsrednu retteb a ot latnemirted  

.b   hguoht neve :epyt retlehS ycuL  ot ssecca dewolla saw  na roodtuo  htiw erusolcne 
 ,etartsbus dum /dnas elbatius ehs sdneps  fo %57 ylraen reh  ecaps ehT .sroodni emit 

orp tf0002~( etauqeda ton saw nihtiw dediv 2  eht dna )  roodni  dah erusolcne
 sa devres osla erusolcne sihT .gniroolf elbatiusnu s’ycuL  gnipeels noitacol . 

.c   ycuL ssecca evah ton did etalumis taht secruos retaw ot  :snoitidnoc larutan raen 
retaw egral /retaw gniwolf -b tsud rof ytinutroppo( etartsbus elbatius htiw seido -  htab

)wollaw ro . 
.d   )8002 ,elooP dna ssoM( stnahpele fo noitazinagro laicos xelpmoc eht gniredisnoC

 ,lamina eht fo sdeen lacigoloib eht gniteem ni elor sti dna ycuL  ni tpek saw  etats a
 fo T .noitalosi laicos  ot rotcaf gnitubirtnoc a eb dluoc sih reh  etam ot eruliaf 

 eb ot detroper saw ti( yllufsseccus ot evisreva /elam .)stnahpele wen  
.e   eht rof ytinutroppo on saw erehT ycuL raen ni eerf egnar ot -  snoitidnoc larutan

e E .egarof ot ro ruoivaheb yrotarolpxe na sa rehti detimil suht saw esicrex  a ot  
noitarud deificeps  noitalumits latnem ,tnahpele eht rof krow yna fo ecnesba eht nI .

tnahpele sa gnikcal eb dluoc s yad a fo strap tsom rof evitca eb ot nwonk era  ,
 .)1991 ,ramukuS( gnivom dna gnigarof ycuL bihxe ot devresbo saw  fo sepyt owt ti

ruoivaheb cipytoerets .s  
.f  noisivorp dooF l :  ni noitanibmoc tnetop sa tca yam deef llats dna esicrexe fo kca

i  gnisaercn ycuL  .thgiew s’  diotamuehr fo yrotsih lacidem suoiverp eht ,siht ot deddA
ilpmoc ylno yam smelborp detaler toof dna sitirhtra  etac reh  .rehtruf htlaeh  siht nI

 setartsbus drah no klaw ot dias saw tnahpele eht taht deton eb dluohs ti ,txetnoc
saera yssarg ot ssecca detimil htiw . 

.g  ehT  yrev won era yeht dna sraey tsap eht ni deliated erom erew sdrocer lacidem 
t ylno gnitacidni ,esraps   ti ot detaicossa stcepsa rehto dna snoitacidem eh T  dluoc sih

 gniredisnoc htlaeh s’lamina eht ot suoireteled eb reh   dna sutats htlaeh tnerruc
 deriuqer sessecorp gnirotinom raluger . 
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ecnerefeR s  
.1   .A ,zneB ( 5002 )  . T csorcim dna cipocsorcam :fooh s'tnahpele eh  fo ygolohprom cipo

.segnahc lacigolohtap fo noitaredisnoc rednu snoitacol denifed  ränireteV -
essiusteV red tutitsnI sehcsimotanA - hcirüZ tätisrevinU tätlukaF   

.2   .)9002( .A.G ,wahsdarB :tuO gnikooL edisnI   esimorpmoC lacigolohteorueN
paC ni stnahpelE ni stceffE ytivit  ,  dna ecneicS eht :mooR eht ni tnahpelE nA :nI

ytivitpaC ni stnahpelE fo gnieB lleW  .D ,skcocnaH ,.F.L ,enaK ,.L.D ,namhtroF( 
ytisrevinU stfuT ,yciloP dna slaminA rof retneC ,).sde .F.P ,uadlaW dna 45:pp , - .86  

.3  itpac ni stnahpelE .)7002( .A.G ,wahsdarB  eht dna ,ycilop ,ecitcarp fo sisylana :ytiv
erutuf  ,  ,repap yciloP  slaminA  & yteicoS  etutitsnI 1- .84  

.4   ni stnahpele ooz fo eraflew eht fo weiver A .)2002( .G ,nosaM dna .R ,bbulC
 fo ytisrevinU ,.K.U ,drofxO .ACPSR eht yb denoissimmoc troper A :eporuE

A ,drofxO ygolooZ fo tnemtrapeD ,puorG hcraeseR ruoivaheB lamin  
.5  ytivitpac ni tnahpele naisA ehT .)7002( .E.M ,iaraG dna .F ,truK —  .yduts dleif a

    .ihleD weN ,sserp ytisrevinU egdirbmaC ,skoob noitadnuoF  
.6   .)7991( .C.R ,riaL  yartsA enoG - anaM dna eraC ehT t fo tnemeg  tnahpelE naisA eh

 ni yticitsemoD . cificaP eht dna aisA rof eciffO lanoigeR OAF  .dnaliahT ,kokgnaB ,    
.7  ( .J ,nitraM dna .G ,namfuaK 9002   .) H lleW fo rotacidnI na sa htlae -  ni gnieB

 fo gnieB lleW dna ecneicS eht :mooR eht ni tnahpelE nA :nI .stnahpelE evitpaC
ytivitpaC ni stnahpelE  .F.P ,uadlaW dna .D ,skcocnaH ,.F.L ,enaK ,.L.D ,namhtroF( 

ytisrevinU stfuT ,yciloP dna slaminA rof retneC ,).sde 96:pp , - .37  
.8   ni tnahpelE citaisA eht fo ygolocE dna roivaheB  .)3791( .M.G ,yaKcM

titsnI nainoshtimS .nolyeC nretsaehtuoS  .notgnihsaW fo ytiC ,sserP noitu  
.9   fo tnemeganam lacideM .)4991( .S.G ,kcalgnaR dna ,.L.E ,tnegraS ,.K.S ,atokiM

 .A.S.U ,esuoH gnihsilbuP aridnI .tnahpele eht  
.01   .)8002( .J.C ,ssoM dna .H.J ,elooP  cifitneics ehT ytixelpmoc dna ytilaicos tnahpelE

ecnedive :nI .   ,remmeW :sdE( ecnetsixeoc fo ytilarom a drawot scihte dna stnahpelE
 desseccA( ,eromitlaB ,sserP ytisrevinU snikpoH nhoJ ehT ).A .C ,netsirhC dna C

:enilno   
_2/stnemucod/sloot=2cipot&sloot=cipot?php.xedni/gro.seciovtnahpele.www//:ptth

fdp.60_21_7_laniF_ssoM_elooP    .)  
.11   eb stnahpele naisA fo sdeen laruoivaheb eht naC .)9991( .J.V ,rolyaT dna .T ,elooP

 tnirP s’OOZ ?ytivitpac ni tem 1-  91 3( - .)21    
.21   .)2891( .F.J ,grebnesiE dna .J ,inahsohS sumixam sahpelE .seiceps nailammaM . 281  :
1- .8  

.31   tnemevoM .I .aidnI nrehtuoS ni tnahpele naisA eht fo ygolocE .)9891( .R ,ramukuS
 .ygolocE laciport fo lanruoJ .snrettap noitazilitu tatibah dna 5 1: - .8  

.41  .R ,ramukuS  .)1991( ygolocE .  detartsullI ehT ,).de( .K.S ,mahgnirtlE :nI 
87.pp .K.U ,skooB rednamalaS ,stnahpele fo aideapolcycne – 101  

.51   .)0002( .R ,ramukuS ( tnahpelE naisA sumixam sahpelE .)  a :slamina deregnadnE :nI 
seussi gnitcilfnoc ot ediug ecnerefer ,).sde( .B ,relliM dna .P.R ,gnidaeR(  

troptseW ,sserP doowneerG 43.pp ,nodnoL ,tucitcennoC , -    .93  
.61   .8002 .S ,amraV stnahpele evitpac rof sretemarap eraflew gninifed dna gniyfitnedI  

 :nI ,aidnI ni stuoham rieht dna stnahpele fo tnemeganam dna erafleW   :ytivitpaC ni
ieht dna sretemaraP erafleW no pohskroW a fo sgnideecorP  rof ecnacifingiS r

evitpaC   .aidnI ni stuohaM rieht dna stnahpelE ( .D ,dasarP dna .S ,amraV , sdE .  A ,)
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tcejorP fo noitacilbup tnioj   ,)FEoM( stseroF dna tnemnorivnE fo yrtsiniM ,tnahpelE
detimilnU noissapmoC ,aidnI fo tnemnrevoG   naisA dna )APUC( noitcA sulP

N .aidnI ,erolagnaB ,)FCNA( noitadnuoF noitavresnoC eruta  
.71  8002( .D ,dasarP dna .S ,amraV  ni stnahpele fo tnemeganam dna erafleW )

ytivitpac — i dna sthgisn  :nI ,snoitadnemmocer  fo tnemeganam dna erafleW
stnahpele  afleW no pohskroW a fo sgnideecorP :ytivitpaC ni  rieht dna sretemaraP er

evitpaC rof ecnacifingiS   .aidnI ni stuohaM rieht dna stnahpelE (  dna .S ,amraV
.D ,dasarP , sdE . tcejorP fo noitacilbup tnioj A ,)   tnemnorivnE fo yrtsiniM ,tnahpelE

detimilnU noissapmoC ,aidnI fo tnemnrevoG ,)FEoM( stseroF dna  tcA sulP  noi
.aidnI ,erolagnaB ,)FCNA( noitadnuoF noitavresnoC erutaN naisA dna )APUC(  

.81   ,.S ,amraV ahtajuS .R.S dnarB ed nav , .J , ylugnaG , .R aleihS dna .S ,  , )8002(   tfarD
rieht dna sretemarap eraflew no eton tpecnoc   dna stnahpele evitpac rof ecnacifingis

uoham rieht ni st  aidnI  ,  :nI stnahpele fo tnemeganam dna erafleW   :ytivitpaC ni
 rof ecnacifingiS rieht dna sretemaraP erafleW no pohskroW a fo sgnideecorP

evitpaC   .aidnI ni stuohaM rieht dna stnahpelE ( .D ,dasarP dna .S ,amraV , sdE .  A ,)
tcejorP fo noitacilbup tnioj  elE  ,)FEoM( stseroF dna tnemnorivnE fo yrtsiniM ,tnahp

detimilnU noissapmoC ,aidnI fo tnemnrevoG   naisA dna )APUC( noitcA sulP
.aidnI ,erolagnaB ,)FCNA( noitadnuoF noitavresnoC erutaN  

.91  .tnI .stnahpele evitpac fo eraflew dna erac eht ni stpecnoC )6002( .J ,yesaeV  ooZ 
 .bY  :04 36 – 97  

.02   .R,ramukuS dna .C.N.T ,aydiV ( 5002 )  ni ruoivaheb evitcudorper dna laicoS .
 .stnahpele ecneicS tnerruC . 98 0021 :)7( - 7021  

.12  ( stnahpele naisA yb esu ecapS .)9002( .A.C ,smailliW sumixam sahpelE  ijajaR ni )
htroN ,krap lanoitaN - pmi :aidnI tsew  ,ytivitpac ni stnahpele rof snoitacil I  :n  nA

 stfuT ,ytivitpaC ni stnahpelE fo gnieB lleW dna ecneicS eht :mooR eht ni tnahpelE
93:p ,ycilop cilbuP dna slaminA rof retneC - .25  

 
:dessecca setisbeW  

.a  etamilc.www//:ptth - notnomde/suislec/adanac/etamilc/moc.enoz - mth.lapicinum  dna 
lmths.stluser/sediug_ytic/dlrow/rehtaew/ku.oc.cbb.www//:ptth 019000TT=tt?   

.b  /ac.yculevas.www//:ptth   

.c  ycuL/ac.oozyellav.www   

.d  uL/segap/ac.oozyellav//:ptth xpsa.tnahpelEooZyellaVnotnomdE/yc   

.e  xpsa.tluafed/efiLs'ycuLniyaDA/segap/ac.oozyellav//:ptth    
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 tpek si ,dlo y43 ,elamef ,ycuL  enola c ni  ,atreblA ,notnomdE ,ooZ yellaV ni ytivitpa
32 morf mumixam( serutarepmet wol yb dehsiugnitsid si aera sihT .adanaC o  ot -8o  C

01 morf muminim dna o  ot - 91 o  shtnom xis tsael ta rof llafwons secneirepxe dna )C
.htnom eht fo syad wef a rof raey eht fo tsevni sihT  eht ssessa ot demia noitagi

 yb dessessa neeb sah stnahpele eht fo sutats erafleW .ycuL fo sutats eraflew
 ytivitpac ni serutaef lacigolohcysp dna laicos/lacigoloisyhp /lacisyhp gnirapmoc

eht rof etats dliw eht morf noitaiveD .dliw eht ni devresbo esoht htiw  sretemarap 
.strepxe tnahpele yb depoleved elacs a gnisu detar saw devresbo  

 
 


