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 SA STNEGAOIB FO TNEMPOLEVED
LORTNOC ESAESID TNALP ROF SEDICIGNUF  

 
gaggaH .M ,aafaW  , nihsaL  , S  , baS r ye    .R    

 
 

TCARTSBA  -  sedicignufoib fo tnempoleved laicremmoc ehT
 esuaceb yliramirp ,sraey tnecer ni tsoob tnacifingis a deviecer

ni ssergorp evisserpmi fo   fo noitaziretcarahc dna noitalosi eht
 mam eht llifluf nac taht smsinagroorcim fo sniarts levon
 tnetsisnoc eht era hcihw ,edicignufoib a fo scitsiretcarahc
 ysae dna ,snoitidnoc dleif rednu snegohtap fo noisserppus

f noitatnemref dradnats ni noitcudorp ssam  .seitilica  oT
 stnega  lortnocoib poleved  )sACB(  laicremmoc sa

 .laitnesse si noitacifitnedi evisnetxe na ,sedicignufoib
 euqinhcet ralucelom dna lacimehcoib ,lacigoloib ,eroferehT
 gnisimorp fo  noitacifitnedi fo mia eht htiw detcudnoc erew

eved rof  setalosi  sa stnega lortnoc lacigoloib sa tnempol
 .sedicignufoib  stnega lortnocoib ,sraey tnecer nI

 ecnecseroulf sanomoduesP  ,  .P aditup  sullicabineaP ,
axymylop secymotpertS ,siverb sullicaB ,    sispoitelliT ,.ps
snecsellap ,  iinacel muillicitreV ,sinitulg alurotodohR   dna

 mucilaxo muillicineP  fo strap suoirav morf detalosi neeb evah
 stnega lortnoc lacigoloib sa yllufsseccus desu dna stnalp

.snegohtap tnalp railof suoremun tsniaga   erew setalosI
adnoces  fo noitcudorp yb deziretcarahc  ,setilobatem yr

semyzne edulcni  , tpep sedi   .erohporedis dna  taht dnuof eW
em  yb deterces setilobat sACB    yrotibihni na dah setalosi

 no tceffe htworg snegohtap tegrat  eseht taht gnitseggus ,
 ni elor a yalp setilobatem snegohtap tnalp fo noisserppus  .

 depoleved neeb evah srekram citeneg raluceloM  ot
etanimircsid   stnega lortnocoib eseht rehto morf s  ot dna

setalosi deilppa cificeps yfitnedi  RCP tnereffid fo esu eht yb -
desab  sdohtem  .   eht ni deniatbo smargorehportcele SDS

 eht neewteb secnereffid laitnatsbus delever yduts tneserp
 ,sniarts detagitsevni SDS taht gnivorp -  nietorp latot fo EGAP

 tnereffid gnitanimircsid rof elbacilppa euqinhcet elbailer a si
 eht ni deniatbo sisylana DPAR fo stluser ehT . sepytoneg
 citeneg fo tnuoma elbaredisnoc a dewohs yduts tneserp

evni sniarts enin eht ni tneserp noitairav  hguohtla ,detagits
 yeht noitairav fo tnuoma eht ni dereffid sremirp laudividni

 .detceted  msihpromylop fo level eht ,yltnatropmi eroM
 htiw stsigoloiborcim edivorp lliw S'DPAR gnisu yb detceted
 eb dluohs hcihw ,rekram AND tnednepedni tnemnorivne

 sa dedrager  .noitceles rof sloot laitnesse  
 
 
 
 
 
 
 

4102 ,41 peS deviecer tpircsunaM  
 ,gaggaH .M ,aafaW  ,tnemtrapeD ygolohtaP tnalP

tpygE ,ikkoD , ertneC hcraeseR lanoitaN  
nihsaL .S ,   lanoitaN ,tnemtrapeD ygolohtaP tnalP

tpygE ,ikkoD , ertneC hcraeseR  
.R  yerbaS     tnalP  lanoitaN ,tnemtrapeD ygolonhcetoiB

tpygE ,oriaC ,ertneC hcraeseR  
 

:sdroW yeK    noitacifitnedI raluceloM , setalosI lortnocoiB
  dna  snegohtaP tnalP railoF   

 
 NOITCUDORTNI  

    fo esu eht no desab si snegohtap lagnuf fo lortnoC
dicitsep dna secitcarp cimonorga  daerpsediw tub ,se

 smetsysoceorga eht setadnuni slacimehc fo noitacilppa
 larutan eht fo ecnalab eht tceffa taht sdnuopmoc cixot htiw

 .niahc doof  yllatnemnorivne dna elbaniatsus tsoM
 gnisu deveihca eb yam lortnoc elbatpecca sACB   ,gaggaH(

 aafaW 3002 dna 2002  .)  era smsinagroorcim citsinogatnA
 evitcartta na sa deredisnoc dna htped ni deiduts gnieb

laiborcim fo tnempoleved eht rof noitpo -  desab
 gniniatnoc snoitalumrof dexim dna sedicignufoib
 .sedicignuf lacimehc fo sesod wol dna )s(tnega lortnocoib

it emas eht tA  gnizilitu dna ,gniyfitnedi .em
ot smsinagroorcim   ecnahne ot dna sesaesid tnalp lortnoc

 elbaniatsus fo strap largetni era noitcudorp porc
 .erutlucirga  cificeps a rof smsinagroorcim gnitceles nehW

dna yfissalc yltcerroc ot laitnesse si ti noitcnuf ro esoprup  
etairporppa fo noitceles eht rof setalosi yfitnedi   setadidnac

snoitautis nevig ni  .  noitacifitnedi esicerp sihT   osla si
 ,latnemirepxe ni ycnetsisnoc erusne ot yrassecen

,lairtsudni  sessecorp laicremmoc dna .  lacissalC
lohprom fo esu eht no desab sehcaorppa  era airetirc lacigo

 eht ot eud ,setalosi lortnocoib ot ylppa ot tluciffid
 .sretcarahc fo yticitsalp  sah seuqinhcet ralucelom fo esU

orcim tnereffid fo noitacifitnedi detatilicaf -  smsinagro
( ylbailer dna yltneiciffe ,ylkciuq  relyT ,.la te  1002  ).  ,oslA

t i eh  fo noitaziretcarahc ralucelom dna noitacifitned
 evitcaoib fo srecudorp sa lufesu ,smsinagroorcim

ohce dna nredom eht rof tseretni taerg fo era ,sdnuopmoc -
erutlucirga elbitapmoc  ( gaggaH , la te 7002 ,.   dna  ,gaggaH

3102 aafaW ).  ,lacigoloisyhp fo noitanibmoc A
 airetirc ralucelom dna ,)noitcudorp emyzne( lacimehcoib
 dluoc hcihw ,spuorg cificepsartni hsilbatse ot desu erew
 tnalp fo murtceps dna slevel tnereffid ot detaler eb

.lortnoc snegohtap   evah seuqinhcet ralucelom suoremuN
,noitceted eht ni deyolpme neeb  nedi  dna noitacifit

snoitalupop stnega lortnocoib fo sisylana citenegolyhp  
(  arievilO ,.la te  4002   dna  ,illetsaC la te 8002 ,. )  RCP  .

denoitnem evoba eht rof sisab eht sa sevres noitacifilpma  

 sremirp fo yteirav egral a dna seuqinhcet ralucelom
yltnerruc  rof tsixe   fo snoiger tnereffid fo noitacifilpma eht

AND lagnuf . 
 laiborcim fo erutcurts citeneg eht fo sisylana ,suhT
 desu eb nac stluser eht ;ecnatropmi lacitcarp sah setalosi
 no tcapmi rieht dna sniarts desaeler fo etaf eht ssessa ot

seitinummoc laiborcim tnediser    snegohtap tnalp dna
 gnaY(  ,.la te   .)8002  detalosi ylsuoiverp ,stnegaoib emoS
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 gnorts dewohs hcihw ,erehpsollyhp eht morf ortiv ni   dna
oviv ni  snegohtap tnalp emos tsniaga ytivitca lagnufitna  

( 4102  dna b ,a3102 ,.la te aafaW ,gaggaH ).  dnetni eW   ot
umits toib a fo tnempoleved eht etal  lacigolonhce

dna noitacifitnedi   stcudorpoib fo tnempoleved  sa oib -
 sedicignuf . t ,suhT  ot si yduts siht fo mia eh  ralucelom

noitaziretcarahc   laicifeneb eht fo  lacol gnisimorp
 smsinagroorcim lortnocoib edulcni   sispoitelliT ,.pps  

siverb sullicaB ,.  iinacel muillicitreV  ,   sinitulg alurotadohR
siverb sullicaB , , axymylop  sullicaboineaP   ,

sanomoduesP   .pps  secymotpertS  dna .pps  muillicineP
mucillicxo  nI .  tneserp eht ,noitidda   nekatrednu saw yduts

rehtruf fo evitcejbo yramirp eht htiw  gnitaulave   citeneg
eht hguorht setalosi lortnocoib gnoma ytilibairav  

.seuqinhcet ralucelom fo egnar dednetxe na fo noitacilppa  
 

SDOHTEM DNA SLAIRETAM  
smsinagroorciM   

 :snegohtaP P  ignuf cinegohta  stnalp tsoh rieht   dna  desu
aT ni detsil era krow siht rof lb )1( e  erew setalosi esehT .

 ta deniatniam – C°02   lorecylg %02 ni snoisnepsus erops sa
 ni detavitca erew dna  raga esortxed otatop  rof 5  ot 7 .syad     

 retaw pat htiw raga eht morf dehsaw erew seropS
neewt %10.0 gniniatnoc -  muluconi eraperp ot 08

nI .snoisnepsus 01 erew snoitartnecnoc muluco 4 serops  
 htiw detcefni yllarutan sevael ognam dna eparG .lm/

 ( sugnuf wedlim yredwop  rotacen alunicnU dna   muidiO
earefignam   04( sksid fael otni tuc erew , )ylevitcepser ,

wedlim morf detsevrah erew seropS .)2mm -  detcefni
 sevael  %10.0 gniniatnoc retaw dellitsid htiw gnihsaw yb

 ot detsujda saw noitartnecnoc erops ehT .02 neewT
.stnalp eparg otno dezimota ylthgil dna lm/serops 000,51  

sACB( stnega lortnocooiB )  
  elbaT ni detsil era krow siht rof desu stnega lortnocoiB

 )1(  losi esehT  deifitnedi erew seta  ygolohtaP tnalP ni
  ertneC hcraeseR lanoitaN ,tnemtrapeD  taerg a no desab

 dna lacigoloisyhp ,larutluc ,lacigolohprom fo yteirav
 .scitsiretcarahc lacimehcoib  erew setalosi esehT

 ta deniatniam – C°02   lorecylg %02 ni snoisnepsus erops sa
a  ni detavitca erew dn  ro raga esortxed otatop  tneirtun  

.syad 5 ot 3 rof )MSYN( muidem tlas tsaey     ignuf ehT ,  .V
  mucilaxo .P dna iinacel  esortsxeD otatoP no nworg erew

  syad 01 rof muidem raga  T .C°52 ta  laidinoc eh
gnidoolf yb deniatbo erew snoisnepsus   htiw seinoloc eht
neewT %10.0 gniniatnoc retaw elirets   deretlew neht ,08

01X5 ot detsujda dna 5 gnimrof ynoloc   .)lm/sUFC( stinu  
 airetcaB  , siverb .B   , axymylop  .P   , .P  snecseroulf   dna  .P

p aditu  62 ta htorb tneirtun ni nworg erew 0  .h 42 rof C
 erew airetcaB  .skcots morf setalp raga tneirtun otno daerps

52  ta thginrevo detabucni erew setalp esehT 0  desu dna C
 lm 052 ni )dioxO( htorb tneirtun lm 001 etaluconi ot

sksalf lacinoc  
roF   ,secymotpertS s hcrat - desu saw muidem etartin  slleC .

syad ruof retfa detsevrah erew  rof g 0003 ta degufirtnec ,
 retaw dellitsid lm 51 ni dednepsuser erew telleP .nim 01

etahpsohp dna 08 neewt %10.0 gniniatnoc -  enilas dereffub
01 fo ytisned a ot )SBP( 5 lm airetcab -1. 

 tsaeY ,  snecsellap  .T  dna sinitulg .R   no deniatniam erew
 GPMY  abucni  dna  4 ta det ° gnol rof C -  .egarots mret T  eh

01  x 2 ot detulid erew serops 6  elirets htiw lm/seropsotsalb
 muissatop M 10.0 ni dednepsuser neht dna retaw

01 x 2 ot )0.7 Hp( reffub etahpsohp 5  / ufc  lm/ -1  %10.0 sulp
neewT - .tnatcafrus sa 08  

 
noitaulave lacigoloiB  

nA   sACB yb deterces setilobatem fo ytivitca citsinogat
 ,snegohtap  tegrat  fo  snoitcuder htworg  sa derusaem saw
 ot dedda saw etartlif erutluc  sACB hcae fo emulov erehw
 %05 fo noitartnecnoc lanif a edivorp ot muidem negohtap

 . setalosI  nimreted erew htworg  eht gnirusaem yb de
   .mn 016 ta ytisned lacitpo ortiv nI   citsinogatna ,yassaoib

 tsniaga  tnega lortnocoib eht fo ytivitca   rotacen .U ro  
 earefignam muidiO  fo sksid fael no seniveparg  ravitluc  

ybuR gniK  02( - ).maid mm   denimreted saw  rednu
tidnoc gnillortnoc snoi   .  htiw deyarps erew sksid faeL

 lortnoc sa desu saw retaw eliretS .)% 01( etartlif erutluc
 rednu h 61 rof C°52 ta detabucni erew sevaeL .tnemtaert
 ngised latnemirepxe ehT .ytidimuh evitaler %09 dna thgil

deR .setacilper ruof htiw kcolb dezimodnar a saw  fo noitcu
 retfa h 27 denimreted saw negohtap fo noitanimreg erops

.noitacilppa rieht  
.noitacifitnedI lacimehcoiB  

yassa seitivitca semyzne sisylordyH  
 erutluc ni dessessa erew semyzne sisylordyh fo seitivitcA

 3 revo setalosi tsaey detset eht fo setartlif - 2  gnisu syad 1
 etalp retitorcim II naksinU smetsysbaL a
 ni derusaem saw ytivitca esaetorP .retemotohportceps

gm 5( niesaclyhtemid /  Hp reffub etahpsohp Mm 02 ni lm
 eninala fo esaeler ehT .resylanaotua gnisu etartsbus sa )0.7

f sisab a sa desu dna derusaem saw  fo noisserpxe eht ro
eninala lomµ 1 = U I( ytivitca esaetorp / nim /  adihcusT( )g

,.la te  oxE  .)6891 -  gnisu detanoted saw ytivitca esanaculg
esadixo esoculg -O-  ,slacimehC amgiS( noitcaer enidisinaid

015 tik noitanimreted esoculg -  yllacificeps hcihw )A
serusaem  ß .sisylordyh niranimal morf decudorp esoculg -

3,1 -  lm 2.0 gnitabucni yb deyassa saw ytivitca esanaculG
etartlif erutluc fo   Hp( reffub etateca muissatop Mm 05 ni

05 htiw )5.5   ni detulid yletairporppa noitulos emyzne fo lµ
.reffub emas eht   serutxim noitcaeR  ta detabucni erew

deppots erew dna nim 03 rof C°73  5 rof gniliob yb   .nim
ß fo tinu enO - 3,1 - esanaculg   eht sa denifed saw ytivitca

1 sesaeler taht emyzne fo tnuoma  lomµ   ragus gnicuder fo
rednu nim rep )esoculg sa desserpxe( stnelaviuqe   eht

noc yassa dradnats ( snoitid ,mnosleN  )5591 ..   ytivitca ehT
oxe fo - N fo esaeler eht sa derusaem saw ,esanitihc -

 fo )U( tinu eno dna nitihc morf enimaesoculglyteca
 taht emyzne fo tnuoma eht sa denifed saw ytivitca emyzne

spuorg gnicuder fo lomµ 1 esaeler / nim / etartlif eht fo lm  
.)6791 ,drofdarB(  

 scitoibitna seditpepylop fo noitacifirup dna noitcartxE
 :  

 yb  ecudorp  seditpep citoibitna dna  scitoibitnA
 .e.i stnega lortnocoib axymylop .P  siverb .B ,   ,

.ps secymotpertS dna adituP.P ,ecnecseroulf.P   erew
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pmoc dna  CLPH  yb enimreted  amgiS( dradnatS htiw dera
.) slacimehC  

.yassa serohporediS   serohporedis fo tnuoma ehT
erutluc eht otni detercxe   yb denimreted saw muidem

noitartnecnoC .retemotohportceps   gnisu detaluclac saw
dna mumixam noitprosba   tneiciffeoc noitprosba ralom eht

004 ;xam(  dna reyeM ( fo dohtem eht ot gnidrocca )mn  
.)8791 ,halladbA  

 nietorp dna htworg  sACB fo stnemerusaeM
 .noitcudorp  

 erutluc ni derusaem erew sACB yb  noitcudorp nietorP
 setalosI .noitabucni fo syad neves dna ruof retfa setartlif

aem yb derotinom erew htworg  ni ecnereffid eht gnirus
 erutluc dna htorb erutluc neewteb stnetnoc nietorp
 yb denimreted erew htworg setalosI .tnatanrepus
 tnetnoc nietorP .mn 016 ta ytisned lacitpo eht gnirusaem
 eht yb mn 595 ta denimreted saw tnatanrepus eht ni

6791( drofdarB fo dohtem  nimubla mures enivob gnisu )
 .dradnats a sa  

noitacifitnedI raluceloM  
sisylana nietorP  

   & galloB ot gnidrocca tuo deirrac saw noitcartxe nietorP
 leg edimalyrcaylop yb detarapes dna . )0991( nietsledE

SDS( siserohportcele -  gnidrocca tuo deirrac hcihw )EGAP  a ot
                                                 .)0791( ilmmeaL yb desoporp locotorp

 tinu leg inim gnisu tuo deirrac saw noitarapes citerohportcelE
 niats revlis gnisu deniats saw leg ehT .sruoh 4 rof tlov 06 ta

oM .noitulos lonahtem htiw deniatsid dna  fo sthgiew ralucel
 noitarbilac a morf detaluclac saw )DK( sdnab editpepylop

 fo tik rekram thgiew ralucelom wol fo evruc  aicamrahP . 
 noitaraperp leG .a  

    dna )%21( )leg niam( leg gnitarapes edimalyrcaylop ehT
L ot gnidrocca deraperp erew )%5( leg gnikcats  )0791( ilmmea

.2  elbaT ni newohs sa snoitulos kcots eht morf   eht fo lµ 03
 neht ,reffub elpmas fo lµ 5 htiw dexim erew tcartxe nietorp
 nietorp rof setunim 5 rof htab retaw gniliob a ni detaeh

.noitarutaned  
nietorp derutaned fo noitarapes citerohportcelE .c  s  

    balS lacitreV refeoH gnisu tuo deirrac saw siserohportcelE
ES ledoM ,tinu leg -  no dedaol erew selpmas deraperp ehT .004

 eht litnu ,Am 51 dna V051 fo egatloV tnatsnoc ta leg eht
 ehT  .leg eht fo mottob eht dehcaer eyd eulb lonehpomorb

s eht fo noitarud 5 tuoba saw noitarape -  saw leg ehT .sruoh 6
 gniniats eulb tnaillirb eissamooC eht ni decalp yltcerid
 rof semit lareves deniatsed erew sleg ehT .thginrevo noitulos
 eht ,gniniatsed retfA .noitulos gniniatsed eht ni sruoh evlewt

 deird    ,dehpargotohp saw leg .nosirapmoc rof tpek dna  
SDS yb noitamitse thgiew ralucelom tinubuS .d -  EGAP  

   ot desu saw )9691( enrobsO dna rebeW fo dohtem ehT
 snietorp fo thgiew ralucelom )tinubus( tnerappa eht enimreted
 citerohportcelE  .SDS fo ecneserp eht ni detcartxe ro devlossid
 eht fo ytilibom eht ot evitaler detaluclac erew seitilibom
 % 5 dna % 21 ni dnab rekram eulb lonehpomorb

 bals edimalyrcaylop  sa desu erew snietorp gniwollof ehT .leg
β :stnalp devired erutluc eussit rof sdradnats thgiew ralucelom -

 ,)aDK 2.66( nimubla mures enivob ,)aDK 0.611( esadisotcalag
 ,)aDK0.53( esanigordyhed etatcal ,)aDK 0.54( emimublavo

β esaER - ps - β ,)aDK 0.52 ( 189 - caL  )aDK 4.81( enilubolgot
.)aDK 4.41( emyzosyL dna  

DPAR - RCP  
A- noitcartxe AND  

 noitalosi AND lairetcaB .1  
kciuq elitasrev a yb detalosi erew sAND latoT -  dohtem perp

 ekahs htorb ni nworg slleC .noitalosi AND cimoneg rof
a ET htiw desnir ,degufirtnec erew erutluc  ni dednepsuser dn

 ,sirT Mm 02 ,ATDE Mm 52 ,lCaN Mm 57( reffub TES lm 4
 lm/ gm 1 fo noitartnecnoc a ta dedda saw emyzosyL .)5.7 Hp

 73 ta detabucni dna o 5.0 rof C – enO .h 1 -  fo emulov driht
 dna dedda erew lm/gm K esanietorP gm 5.0 dna SDS %01

 55 ta detabucni o enO .h 2 rof noisrevni lanoisacco htiw C -
 saw mroforolhC fo emulov1 dna lCaN M 5 emulov driht
 htiw h 5.0 rof erutarepmet moor ta detabucni dna dedda
 gx 0054 ta degufirtnec saw erutxim ehT .noisrevni tneuqerf

 derrefsnart saw esahp suoeuqa eht dna nim 51 rof  wen a ot
tnulb a gnisu ebut -  AND lamosomorhC .pit ettepip dedne

2 emulov 1 fo noitidda eht yb detatipicerp saw -  lonaporp
 wen a ot derrefsnart saw AND ehT .noisrevni eltneg htiw
 dna muucav rednu deird ,lonahte %07 htiw desnir ,ebut

o lm 001 tuoba ni devlossid  devlossid ehT .retaw dellitsid f
 73 ta lm /gm A esaNR gm 02 htiw detaert saw AND o  1 rof C

 fo emulov emas eht ni detcartxe erew selpmaS .h
 dna )1 :42 :52( lohocla lymaosi/mroforolhc/lonehp
 5.2 dna etateca muidos M 3 fo emulov 1.0htiw detatipicerp

 fo emulov  %07 htiw dehsaw erew stellep ehT .lonahte dloc
.retaw dellitsid ro ET ni devlossid dna deird ,lonahte  

noitalosi AND lagnuF .2  
 fo dohtem BATC eht gnisu demrofrep saw noitalosi AND
 ot dnuorg saw elpmas hserf g 5.0 .)0991( elyoD dna elyoD

tin diuqil ni redwop  dna eltsep dellihcerp a htiw negor
 dna ,reffub BATC detaeherp lm 1 ni dednepsus ,ratrom

56 ta detabucni 0  neht gnikahs lanoisacco htiw ruoh 1 rof C
 tnatanrepus eht refsnarT .mpr 0001 ta nim 01 rof egufirtnec

orolhc( fo lm 5.0 dda ,erop ediw yb ebut wen a ot  :mrof
 mpr 00041 ta setunim 51 rof egufirtnec neht 1:42 )lymosi
 dezilirets wen a ot derrefsnart saw reyal suoeuqa eht dna
 saw lonaporposi dloc eci ehT .) ecafrus nietorp diova( ebut
 neht )AND ,ANR( dica cielcun eht etatipicerp ot dedda

 ta etabucnI – 02  0 o C  saw noitagufirtnec dna thginrev
 saw tnatanrepus ehT .setunim 02 rof mpr 00041 ta deneppah
 dloc htiw eciwt ylluferac dehsaw saw tellep eht dna dracsid
 ni dnepsuser dna erutarepmet moor ta deird ,lonahte %07
 AND .retaw dellitsid dezinoied elirets fo lµ 001

c  fo lµ 5 fo siserohportcele yb denimreted saw noitartnecno
 rof tlov 001 ta nur dna reffub gnidaol fo lµ2 htiw AND

 .setunim 03 yletamixorppa  
B-  .sisylana DPAR  
  smailliW yb debircsed sa demrofrep saw DPAR .la te  

0991( ) RCP ,ylfeirB .snoitacifidom ronim htiw   noitacifilpma
 gniniatnoc )3 .elbaT( xim noitcaer lµ 52 ni demrofrep saw
 ,)amgiS( esaremylop qaT tinu 5.0 ,AND cimoneg gn 04.02
 elom ociP 5 ,PTTd ,PTGd ,PTCd ,PTAd  fo hcae Mm 2.0
 ehT .reffub noitacifilpma etairporppa dna remirp modnar

lbmessa saw noitcaer  fo pord a htiw dialrevo ,eci no de
 ( selcyc 54 rof demrofrep saw noitacifilpmA .lio larenim
 sa ,relcyc lamreht onU aretemoiB gnisu )5 & 4 ,elbaT
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59 ta elcyc enO :swollof 0  selcyc 44 neht dna setunim 3 rof c
29 ta 0  73 ,setunim 2 rof C 0  27 dna etunim 1 rof c 0  2 rof C

 ,noisnetxe dna gnilaenna ,noitarutaned rof( setunim
 27 ta detabucni yllanif saw noitcaeR .)ylevitcepser 0  01 rof C

 4 no detabucni rehtruf dna setunim 0  erew sremirp eviF. C

 yfilpma ot ytiliba rieht no desab sisylana DPAR rof desu
gnuf dna lairetcab  elbicudorper gnicudorp dna emoneg la

.)6 elbaT( snrettap noitacifilpma  
   

 
 

:)1( elbaT  oiB - lortnoc    dna krow siht ni desu  setalosi  tegrat rieht  stsoh dna snegohtap  
oiB - lortnoc  snegohtaP  tsoH  secnerefeR  

 siverb sullicaB  
srep aerenic sityrtoB   .  ebwartS yrr  

 
gaggaH ,)8002( ,gaggaH   

.)8002( ksummiT dna  
 ).taL( eamorboeht aidolpidoyrtoB

)eamorboeht aidolpidoisaL(  eparG  

axymylop  sullicaboineaP  
dna aerenic sityrtoB  

yrrebwartS  
 .ps  arohthpotyhP  

aditup .P  
 

aidolpidoyrtoB dna sispomohP  ognaM  
 

,gaggaH   ,lafoN dna .)6002(  
f sanomoduesP snecseroul  

 arohthpotyhP dna aerenic sityrtoB  yrrebwartS  

ymotpertS ec s 
 
 

sinitulgbus muirasuF  dna  
sedioiropsoelg muhcirtotelloC  ognaM   

mucilaxo muillicineP  
sinitulgbus muirasuF  

 ognaM   

iinacel muillicitreV  efignam muidiO ear  
rotacen alunicnU  

eparG ognaM  
la te ,gaggaH  ,. )7002(  

snecsellap  sispoitelliT  aggaH dna , lafoN  g 6002( ) 

sinitulg alurotadohR  aerenic sityrtoB  yrrebwartS  
eparG  

gaggaH

 

  dna 4002( ,.la te
)5002  

 
 

 .2 elbaT na  gnitarapes edimalyrca %01 fo tnenopmoc ehT .leg gnikcats edimalyrca %5 d  
)%5( leg gnikcatS  )%21( leg niaM  snoitulos kcotS  

            lm 1.2                 lm 3.3            O2H dellitsiD  
            lm 5.0                  lm 4   erutxim edimalyrcA %03  

▬               lm 5.2  sirT M5.1 -     )8.8(reffub  
          lm 83.0         ▬

 

    sirT M5.0 -     )8.6(reffub  
          lm 30.0                lm 1.0                 SDS %01  
          lm 30.0                lm 1.0                 SPA %01  
         lm 300.0  400.0             lm                   DEMET  

             lm 3               lm 01              emulov latoT  
b  noitaraperp elpmaS .  
   

.3 elbaT  DPAR fo stnenopmoC -  erutxim RCP  
tnegaeR  noitartnecnoC  emuloV  

PTN d S 
X01 reffub RCP  

p AND qaT STR( esaremylop qaT ilpmA .)esaremylo  
lCgM 2 

 remirP  
retaw elirets dellitsiD  
 AND cimoneg latoT  

Mm 2.0  
X1  

stinU 2  
 

Mm2  
elom p 01  

- 
gn 04:02  

lµ   5.2  
lµ     5.2  

lµ 52.0  
 

lµ   5.1  
lµ      3  
lµ 57.9  
lµ      3  

 emulov latoT  - lµ    52  
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 .4 elbaT )eliforp erutarepmet( margorp RCP  
edrO r noitcA  erutarepmeT  noitaruD  selcyc fo .oN  

1 
2 
3 
4 
5 
6 

noitarutaneDts1  
noitarutaneD  

gnilaennA  
noisnetxE  

noisnetxe tsaL  
noitabucnI  

59 oC 
  29 oC 

 73 oC 
 27 oC 
 27 oC 

 4 oC 

setunim 3  
setunim2  
setunim 1  
setunim 2  
setunim 01  

elcyc 1  
 

selcyc 44  
 

elcyc 1  

 .5 elbaT C .skcots fo noitisopmo  
kcotS  noitisopmoC  
BATC   % 2.0 ,lcaN M 4.1 β- sirT Mm001 ,lonahteotpacrem - ATDE Mm 02 dna lC  

sirT X05 -  reffuB etatecA  sirT g 242 - M 5.0( ATDE lm 001 dna dica citeca laicalG lm 1.75 ,esab - 0.8 Hp  
 reffub gnidaoL  )%03( lorecylG lm 001 dna eulb lonehpomorb g 52.0  

edimorb muidihtE  muidihte lm/gµ 2.0   

 
.6 elbaT  DPAR ni desu sremirp modnar detceles eht fo secneuqes dna emaN - sisylana RCP  

edoc remirP  `5( secneuqes editoelcuN - )`3  

1APO  
2APO  
3APO  
4APO  
1GPO  

CTTCCCGGAC  
GTCGAGCCGT  
CACCGACTGA  
GTCGGGCTAA  
AGGAGGCATC  

 
C-  siserohportcele esoragA  

oitacifilpma ehT  yb dezylana erew stcudorp n
 htiw deniats reffub EAT ni esoraga %2 ni siserohportcele
 VU rednu dehpargotohp dna edimorb muidihte lm/gµ 2.0
 a ni detaeh neht esoraga eht ot dedda saw reffub ehT .thgil

 06 ot gnilooc ,gnitlem llet evaworcim 0C muidihte eht neht  
 lµ 01 gnisu yb deraperp saw elpmaS .dedda saw edimorb

RCP -  saw rekram enO .reffub gnidaol lµ 2 dna tcudorp
.)negyxA( reddal AND pb 001 ,desu  

sisylana lacitsitatS  .   ytireves esaesid fo segatnecrep ehT
 ot ecnairav fo sisylana erofeb demrofsnart niscra erew

i  .ecnairav fo ytienegomoh evorpm  erew seulav DSL
 .stnemtaert neewteb nosirapmoc rof detupmoc  

 STLUSER  
noitaulave lacigoloiB  

( elbaT ni stluseR 7 dewohs )    sACB morf setartlif lla taht
negohtap tegrat fo htworg eht desaerced s .)%(  nI

,ralucitrap   secymotpertS  dna  pps sinitulg alurotodohR   
  tsniaga ytivitca tnacifingis dewohs  sinitulgbus muirasuF

dna  aerenic sityrtoB ylevitcepser ,   .  taht detacidni stluseR
  siverb .B dna    aditup .P  no tceffe ylhgih eht dewohs

eht gnicuder    fo htworg lailecym  aerenic sityrtoB dna  
  .ps ,sispomohP r  .ylevitcepse  
syassa semyznE  

 yradnoces ecudorp ot sACB detset fo ytiliba lareneg ehT
erew semyzne sisylordyh edulcni setilobatem   denimreted

 elbaT( 8 .)    ,esanaculgoxe ,esanitihcoxE β- 3,1 -  esanaculg
 eb ot deraeppa ,esaetorp dna nommoc   setilobatem

 fo noitcudorp mumixaM .sACB detset eht yb decudorp
 detset eht yb esanitihc secymotpertS  .ps  dna  iinacel .V  ni .

 .syad 51 retfa derrucco erutluc htorb nekahs  alurotodohR
sinitulg  h eht decudorp  ruof lla fo stnuoma tsehgi

 fo noitcudorp dewohs osla stluseR .semyzne sisylordyh
 detset eht yb esaetorp fo slevel hgih sispoitelliT  .

 ,elihwnaeM esalullec   detset eht ni detceted saw  .P
mucilaxo  . etalosi eht ,eromrehtruF  sinitulg alurotodohR  

 ot roirepus saw noitcudorp emyzne rof setalosi rehto eht . 
 

 erohporediS dna scitoibitna fo noitcudorP  
 morf  scitoibitna fo dleiy ehT sACB   ton atad( deiduts saw

B nixymylop dna S nidicimarG   .) dewohs   scitoibitna
 fo setartlif erutluc morf deifirup erew  siverb .B dna    .P

p axymylo   gnisu ylevitcepser ,  dna 57  fo latot A . CLPH
 08 µ ymylop dna S nidicimarg fo L/ g  ylevitcepser ,B nix

dedleiy saw  eht morf deifirup saw enizanehp scitoibitnA .
 fo )sretil 05( setartlif erutluc snecseroulf . P   dna  .P

aditup  84 fo latot A . CLPH gnisu  eht fo gµ 0.14 dna 9.
 fo stcartxe erutluc fo retil  morf dedleiy saw citoibitna  . P

snecseroulf   dna  ,aditup .P .ylevitcepser  
 noitcudorp erohporediS  

 yb  noitcudorp serohporedis tseraelc ehT  sanomoduesP
snecseroulf   dna aditup .P   etaniccus ni detceted saw

em  saw deveihca noitartnecnoc erohporedis laniF . muid
 rof .Mµ 06 dna 57 tsomla snecseroulf sanomoduesP   dna

 ,aditup .P  erohporedis mumixaM .ylevitcepser
nehw deniatbo saw noitcudorp   sa desu saw lorecylg

.ecruos nobrac     .) dewohs ton atad(  
ietorp  dna htworG sACB yb noitcudorp n  

setalosI   snoitartnecnoc nietorp  dna ,htworg  sACB fo
 elbaT ni dedrocer era ,muidem diuqil ni  noitcudorp 9   .

,tsaey rof syad ruof retfa dedrocer erew ataD  dna   airetcab
 nietorp fo level mumixaM .ignuf rof syad neves dna

o saw noitcudorp  ni devresb  axymylop .P .htorb erutluc ni  
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 elbaT  7  . .C°52 ta noitabucni syad 7 retfa ignuf cinegohtap fo htworg no sACB fo  setartlif erutluc fo tceffE  

t tneserper seulaV  ton era rettel emas eht yb dewollof nmuloc hcae ni seulaV .setacilper xis fo egatnecrep naem eh
 )50.0<P( tnereffid yltnacifingis  

 
 

 elbaT 8   .   lagnufitnA semyznE  stnega lortnocoib yb ecudorp  

i seulaV .setacilper xis fo egatnecrep naem eht tneserper seulaV  ton era rettel emas eht yb dewollof nmuloc hcae n
yltnacifingis  )50.0<P( tnereffid  

 
baT  9 el  . rG  ACB suoirav yb decudorp nietorp elbulos latot dna htwo  

  ton era rettel emas eht yb dewollof nmuloc hcae ni seulaV .setacilper xis fo egatnecrep naem eht tneserper seulaV
 )50.0<P( tnereffid yltnacifingis  

oiB - lortnoc snegohtaP % noitcuder htworG 

siverb .B 
 

 aerenic sityrtoB ba1.99 
aidolpidoyrtoB d4.59 

B ayxmylop .  aerenic sityrtoB b5.89 

arohthpotyhP cb4.79 
aditup .P  sispomohP ba2.99 

aidolpidoyrtoB b5.89 
snecseroulf .P 

 
 aerenic sityrtoB b6.89 

rohthpotyhP c7.69 
secymotpertS 

 
sinitulgbus muirasuF a0.001 

sedioiropsoeolg muhcirtotelloC fe6.29 
eP mucilaxo muillicin initulgbus muirasuF e8.39 

iinacel muillicitreV rotacen alunicnU \ 
earefignam muidiO 

e2.39 
f6.19 

snecsellap  sispoitelliT rotacen alunicnU 
earefignam muidiO 

cb8.79 
c4.69 

sinitulg alurotodohR    aerenic sityrtoB a0.001 

sACB )lm /tinU( stcudorp lagnufitnA 
 enilaklA

esaetorP 
esanitihC β-  3,1

esanaculg 
esalulleC 

 sanomoduesP snecseroulf  -- -- -- -- 
aditup .P  -- -- -- -- 

siverb sullicaB  -- -- -- -- 
axymylop  sullicaboineaP  -- d32.0 -- a6.2 

 sispoitelliT  a5.3 dc64.0 b7.2 -- 
sinitulg alurotodohR  b8.1 c76.0 a8.3 c2.0 

 secymotpertS  -- a89.1 b9.2 -- 

iinacel muillicitreV  c3.0 b32.1 -- -- 
mucilaxo muillicineP  -- d82.0 ba2.3 b7.1 

stnega lortnocoiB noitartnecnoc lleC 
)mn 016 DO( 

T nietorp elbulos lato 
bA )l/g( .cnoC )01:1( liD 

sinitulg alurotodohR c517.1 a541.2

 

  a998214.01 a921.401 
iinacel muillicitreV d075.1 e530.1 e8975230.3 e8523.03 

 muillicineP mucilaxo a598.2 e80.1 e9187133.3 e28713.33 
siverb sullicaB f679.0 b8.1 b610911.8 b61091.18 

aditup sanomoduesP e832.1 b28.1 b7499152.8 b59915.28 
snecsellap  sispoitelliT b068.1 c54.1 c3888197.5 c88819.75 
axymylop sullicabineaP j066.0 d562.1 d1538165.4 d53816.54 

.ps secymotpertS h547.0 ed531.1 e4374796.3 e37479.63 
roulf sanomoduesP ecnecse g078.0 c32.1 d3221923.4 d22192.34 
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sisylana nietorP  
   SDS eht fo snrettap gnidnab citerohportcele ehT -

 fo EGAP  ,sinitulg alurotodohR ,.ps secymotpertS
 ,adituP .P ,axymylop sullicabineaP ,siverb sullicaB

necsellap sispoitelliT ,iinacel muillicitreV  muillicineP ,s
ecnecseroulf sanomoduesP dna mucilaxo   ni nwohs era

 52 fo rebmun mumixam a detsefinam yehT .)1( erugiF
 lla ni tneserp gnieb ylirassecen ton erew hcihw ,sdnab

( elbaT .sniarts 01  sdnab eht fo ecnerrucco eht stneserper )
 ecnesba rieht dna )+( sa ( sa -  sniarts enin ehT .)

 .snrettap nietorp rieht ni ytilibairav dewohs detagitsevni
 ecneserp eht yb deziretcarahc saw niarts hcae ,revewoH
 sWM fo sdnab eerht .e.i ,dnab cificeps erom ro eno fo

 53 dna 73 ,44 k  ni aD .ps secymotpertS  fo sdnab evif ,
48 ,39 sWM  61 dna 71 ,22 , K ni aD    sullicabineaP

axymylop   dna 75 sWM fo sdnab citsiretcarahc owt dna
 92 k  ni aD  .P p aditu  23 WM fo dnab lanoitidda ylnO .

k  ni detceted saw aD  siverb sullicaB eno rehtona dna   fo
 32 WM k  ni aD mucilaxo muillicineP  ,dnah rehto eht nO .

o dnab  36 WM f k ot citsiretcarahc saw aD   sullicaB
siverb  ,  mucilaxo muillicineP ,snecsellap sispoitelliT  dna

 .cnecseroulf sanomoduesP  16 WM fo dnab ,oslA k  aD
 ot deziretcarahc saw  .ps secymotpertS dna   alurotodohR

sinitulg  .  
 mucilaxo muillicineP dna  oulf sanomoduesP ecnecser  

 85 WM fo dnab ni derahs k  dna aD  siverb sullicaB dna  
ecnecseroulf sanomoduesP   55 WM fo dnab ni derahs

k  74 WM fo dnaB .aD k  ot deziretcarahc saw aD
 ,adituP .P ,sinitulg alurotodohR ,.ps secymotpertS

 iinacel muillicitreV dna  mucilaxo muillicineP dnaB .  fo s

 43 dna 34 sWM k  ni ylno detceted erew aD  sullicabineaP
 axymylop  dna  adituP .P  14 WM fo dnaB . k  saw aD

 ni ylno tneserp axymylop sullicabineaP   dna
 .cnecseroulf sanomoduesP B  33 WM fo dna k  a saw aD

 ot citsiretcarahc sinitulg alurotodohR    dna  sispoitelliT
snecsellap  13 WM fo dnab ,oslA . k  ni ylno dnuof saw aD

snecsellap sispoitelliT   dna cnecseroulf sanomoduesP  nO .
 ,dnah rehto eht iinacel muillicitreV   dna  sispoitelliT

snecsellap   03 WM fo dnab citsiretcarahc a dah k  taht aD
rts eseht rof rekram citeneg a sa tca  fo dnab ,yllaniF .snia

 72 WM k  ni tneserp saw aD  .P p aditu   dna  muillicitreV
iinacel . 

 
sisylana DBAR  

 sniarts enin eht htiw detcaer denimaxe sremirp eht llA
 rof nrettap dnab cihpromylop a gnicudorp detagitsevni

p sremirp evif gnisu snoitacifilpmA .niarts hcae  decudor
 sdnab fo srebmun gniyrav htiw stnirpregnif DPAR

pb 74021 ot pb 411 morf ezis ni gnignar  .   no gnidnepeD
ht ,sremirp eht   e  dna 91 neewteb deirav sdnab fo rebmun

 ,4 ,3 ,2 .sgiF( sdnab 911 deifilpma evah sremirp ehT .62
uo ,)21 dna 11  selbaT dna  6 ,5  erew sdnab 06 meht fo t

 dna ezis ehT .%24.05 egatnecrep htiw cihpromylop
 tnereffid htiw deirav osla stnemgarf deifilpma fo rebmun
 ot pb 411 morf degnar stnemgarf fo ezis ehT .sremirp
 deifilpma fo rebmun eht elihw yletamixorppa pb 74021

orf degnar stnemgarf  .62 dna 91 m  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.1 .giF  SDS -  fo nrettap EGAP  sullicabineaP  ,siverb sullicaB ,sinitulg alurotodohR ,.ps secymotpertS
p  .P ,axymylo p uillicitreV ,aditu      sanomoduesP dna mucilaxo muillicineP ,snecsellap sispoitelliT  ,iinacel

seroulf ecnec  

 
  M

 
   

 

  .ps secy
motpertS 

  sinitulg alurotodohR 

 
 

.siverb sullicaB
 

  sullicabineaP
axy

mylop 
 adituP .P 

 iinacel 
muillicitreV 

 

  sispoitelliT
snecsellap 
  
muillicineP
mucilaxo 
  sano

moduesP

ecnecseroulf 
aDK 

 
 

611 
2.66 

 
0.54 

 
0.53 

 
 

0.52 
 
4.81 

 
4.41 



AOIB FO TNEMPOLEVED LORTNOC ESAESID TNALP ROF SEDICIGNUF SA STNEG  

 202 

( elbaT 01  :) erohportcele eht ni noitairaV fo snrettap gnidnab nietorp cit   alurotodohR ,.ps secymotpertS
 .P ,axymylop sullicabineaP  ,siverb sullicaB ,sinitulg p  muillicitreV ,aditu iinacel   ,snecsellap sispoitelliT

  sanomoduesP dna mucilaxo muillicineP  ecnecseroulf ( dna ecneserp snaem )+( erehw - .ecnesba snaem )  
 

 
 
 
 
 

dnaB  
.oN  

dnaB  
 ralucelom

thgiew  
DK ni  

 secy
motpertS

.ps
 

alurotodoh
R

 
 

sinitulg
 sullicaB
 

.siverb
 

 

 sullicabineaP
axy

mylop
 

 
adituP .P
 

 

 
muillicitreV

iinacel
 

 
  sispoitelliT

snecsellap
 

 
 

muillicineP
cilaxo

mu
 

 
 sano

moduesP
ecnecseroulf
 

 

1 39  - - - + - - - - - 

2 48  - - - + - - - - - 

3 66  + + - - - - - - - 

4 36  - - + - - - + + + 

5 16  + + - - - - - - - 

6 85  - - - - - - + + - 

7 75  - - - - + - - - - 

8 55  - - + - - - - - + 

9 74  + + - - + + - + - 

01  44  + - - - - - - - - 

11  34  - - - + + - - - - 

21  14  - - - + - - - - + 

31  73  + - - - - - - - - 

41  53  + - - - - - - - - 

51  43  - - - + + - - - - 

61  33  - + - - - - + - - 

71  23  - - + - - - - - - 

81  13  - - - - - - + + - 

91  03  - - - - -   + + - - 

02  92  - - - - + - - - - 

12  72  - - - - + + -  - - 

22  32  - - - - - - - + - 

32  22  - - - + - - - - - 

42  71  - - - + - - - - - 

52  61  - - - + - - - - - 



)MREJI( tnemeganaM dnA hcraeseR gnireenignE fo lanruoJ lanoitanretnI 
9432 : NSSI - emuloV ,8502 - eussI ,10 -  rebmetpeS  ,60 4102 

 

moc.mreji.www 302  

 
 
 
 
 
 
 
 

 
 

.2 .giF   DPAR - A remirP( nrettap gnitnirpregnif RCP 1 fo )  ,)tS(.ps secymotpertS  
             lurotodohR  sullicabineaP  ,)rb.P( siverb sullicaB ,)hR( sinitulg a

aditup .P ,)ylop.P(axymylop P.P(  sispoitelliT  ,)V( iinacel    muillicitreV ,)
 mucilaxo  muillicineP ,)T(snecsellap   dna )oP( )oulf.P(ecnecseroulf sanomoduesP  

 
 
 
 
 
 
 
 
 

.3 .giF   DPAR -  gnitnirpregnif RCP A remirP( nrettap 2 fo )  ,)tS(.ps secymotpertS  
              sullicabineaP  ,)rb.P( siverb sullicaB ,)hR( sinitulg alurotodohR

aditup .P ,)ylop.P(axymylop P.P(  sispoitelliT  ,)V( iinacel    muillicitreV ,)
 mucilaxo  muillicineP ,)T(snecsellap   dna )oP( omoduesP )oulf.P(ecnecseroulf san  

 

pb 
 

0003 

0002 

0051 

0001 

008 

007 

006 

005 

004 

003 

2 00 

001 

        
M 

  tS
 

 
   h

R
 

 
  rb.

B 
  ylop .P 
  P .P 
  V 
  T 
   oP 

  oulf .P 

       
M

    tS
 

 
   h

R
 

 
  rb.

B 
   .P ylop 
  P .P 
  V 
  T 
   oP 

  oulf .P 
 

pb 
 

0003 

0002 

0051 

0001 

008 

007 

006 

005 

004 

003 

2 00 

001 
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 eht ni snoitaretla eht neewteb noitalerroc ehT .segnahc
 sah stneve lanoitatum dna nrettap gnidnab citerohportcele
 ,klahcsttoG dna relluM( fo krow yb detartsnomed neeb

lE lamaG dna 3791 -  niD ,.la te  .)8891  
 yduts tneserp eht ni deniatbo smargorehportcele SDS
 detagitsevni eht neewteb secnereffid laitnatsbus delever

SDS taht gnivorp ,sniarts -  a si nietorp latot fo EGAP
 tnereffid gnitanimircsid rof elbacilppa euqinhcet elbailer

ni sa sepytoneg  yevluM( yb detacid  1891 kcohnejirV dna
R ;4891 dna   yevluM ;5891 ,de ,.la te  1  dna luaP ;889
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 )TIEJI( ygolonhceT evitavonnI dna gnireenignE

905 3102 tsuguA ,2 eussI ,3 emuloV  
]61[  aafaW ,gaggaH   sanI ,helaS .E .A akalaM ,.M

 ,noitcudorp ssaM .)b3102( ledA naroN ,afatsoM
atnemref  fo noitalumrof ,noit  aditup sanomoduesP

 sesaesid sispomohp dna kcab eid fo gnillortnoc rof
 dna ecneicsoiB ni secnavdA   .eniveparg no

147 ,4 ,3102 ,ygolonhcetoiB -  057  
]71[  .8002 .S ,ksummiT dna aafaW ,gaggaH  

mlifoib yb stoor tunaep fo noitazinoloC -  gnimrof
ineaP axymylop sullicab    tsniaga lortnocoib setaitini

)KU( loiborciM lppA  .J .esaesid tor nworc   .  401   (
169 :) 4 - 969 . 

]81[  M aafaW ,gaggaH  dna helaS .E.A akalaM ,
 fo tnempoleveD .)4102(  zefaH amimO

 snecsellaPsispoitelliT oiB sa -  rof sedicignuf
p eparg fo gnillortnoC  ni secnavdA wedlim yredwo

 ,4102 yraunaJ )1(8 ,secneicS deilppA dna larutaN
23 :segaP - 73  

]91[  .5891 .Z.A ,malaS ,.A.H.E ,niessuH    yranoitulovE
 yb delaever sa seiceps aiciv gnoma pihsnoitaler

 .lotyC .teneG .J .tpygE .seiduts citerohportcele 41  :
791 - .112  

]02[    ilemmaL 0791  .K .U .   larutcurts fo egavaelC
 fo daeh eht fo ylbmessa eht gnirud snietorp

 erutaN .4T egahpoiretcab 722 086 : - .586  
]12[   ,inirteP ,.J .G ,dragleH ,sleumaS ,.E ,tdlefkceiL

9991 .I .H  ralucelom dna lacigolohprom A .
 fo evitcepsrep ediriv amredohcirT eno ti si :   owt ro

 .loiborciM .norivnE .lppA ?seiceps :56 8142 – 8242  
]22[  .8791  .A.M ,halladbA ,.M.J ,reyeM   ehT

 fo tnemgip tnecseroulf  .snecseroulf sanomoduesP
 lacimehcocisyhp dna noitacifirup ,sisehtnysoiB

913:701 .loiborciM .neG .J .seitreporp - 23  
]32[  ahcsttoG , .P .H ,relluM 3791  .K ,kl .  evitatitnauQ

 stnatum ni nietorp dees fo noitautis evitatilauq dna
  fo stnanibmocer dna muvitas musiP  raelcueN nI .

 AEAI .tnemevorpmi nietorp dees rof seuqinhceT
532 .P .anneiV - .352   

]42[  4891 .C.R ,kcohnejirV , .M ,yevluM    fo sciteneG  .
ralahpmoiB  dna sisylana egaknil :atarbalg ai

 .sniarts yrotarobal gnoma seitilibitapmoc gnissorc
 aigolocalaM 2 962: - .972  

]52[   .S .D ,ffurdooW , .C .M ,namweN ,.M ,yevluM
.8891    naidnI tseW gnoma noitaitnereffid citeneG

 ,lians gnittimsnart emosotsihcS eht fo snoitalupop
moiB  aigolocalaM atarbalg airalahp 92 903: - .713  

]62[    .C.R kcohnejirV ,.M ,yevluM .1891   citeneG
 dibronalP eht fo sniarts yrotarobal gnoma noitairav
 sciteneG lacimehcoiB .atarbalg airalahpmoiB  lians

91 7611: -  .2811  
]72[  .J.N ,nosleN  .5591   .sragus fo sisylana cirtemiroloC

M  .lomyznE sdohte 3 58: -  .68  

]82[  6002 .M ,aafaW, gaggaH , .A.M , lafoN . 
   fo lortnoc eht rof tnemeganam tsep  detargetnI

.tpygE ni seert ognam no wedlim yredwop   porC
 .noitcetorP 52 084 : - .684  

]92[    ,.R ,tarennoM  ,.L ,hctivonibaR , .E ,arievilO
enhaZ  ,.P .J ffolavonoK r .4002 .R ,    raluceloM

 fo noitaziretcarahC suropsoretal sullicabiverB   dna
 dna deilppA .lortnoC lacigoloiB ni esU laitnetoP stI

atnemnorivnE  ,ygoloiborciM l 07 7566 :  ) 11 ( , -
,4666  

]03[  5991 .A .R nasetakneV ,.M.W ,luaP  muidoS .
etahplus lycedod –    edimalyrcaylop  gnipyt leg

 succocolyhpatS fo noitaziretcarahc rof metsys
 naidnI .nigiro sititsam enivob fo sniarts suerua

 ecneicS laminA fo lanruoJ 56 678 :)8( - .878  
]13[  .5891 .H.K ,deR   naigewroN ni ytilibairav citeneG

imes -  reednier citsemod ( sudnarat refignaR   .).L
 satidereH 01 2 771: - .481  

]23[  .8991 .N .S aniaR , .P ,saD ,.R .G tuoR  
 fo ytilibats citeneg fo noitanimreteD
 modnar gnisu regnig fo stnalp detagaporporcim
 .toB .srekram )DPAR( AND cihpromylop deifilpma

 ,.niS .dacA .lluB 93 32 : - .72  
]33[  1002 .R ,saD .M .S .N ,eejrenaB ,V ,E ayinoS . 

 gnoma noitairav lanolcamos fo sisylana citeneG
 ,ecneicS tnerruC .otamot fo stnalp devired sullac 08  

3121 :)9( - .5121  
]43[  5002  .L.M ,onilluG ,.D ,oradapS  eht gnivorpmI .

 enroblios tsniaga stnega lortnocoib fo ycaciffe
 ,.torP porC .snegohtap 42 106 : - .316  

]53[  dihcusT  ,.J iarA ,.J akuzihsI  ,.Y atogamaY  ,.O a
aT ,.J adamaY - .6891 .E  amihsihcI ,.M ihcuek    nA

 cilihpolakla na fo esanietorp enilakla sullicaB   .ps
.loiborciM .rruC 41 7: -  .21  

]63[   .R drahciR ,.C drahciR ,.J relyT 1002 .  sehcaorppA
fo noitaziretcarahc ralucelom ot  nuf   lortnocoib lag

seiduts esac emos :stnega .  .V .lohtaP tnalP .J.naC
32 .1002 ,  

]73[   ,.J .K ,kaviL ,. R. A ,.kilebuK ,.K .G .J smailliW
.0991 .V .S ,yegniT , .A .J , ikslafaR    AND

 era sremirp yrartibra yb deifilpma smsihpromylop
 cielcuN .srekram citeneg sa lufesu  .seR sdicA

81 1356: - .5356  
]83[  8002 .L.Y naP ,.M.G uhZ ,.X.H  uiL  ,.H.J gnaY . 

ecir morf stsinogatna fo sisylana  ytisreviD -
 ni noitacilppa rieht dna airetcab detaicossa

 .loiborciM .lppA .J .sesaesid ecir fo lortnocoib 401  :
19 - .401  


