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eR hcraes  elcitrA  
 
 
 

3C desimotceiravO fo thgieW reviL no nebaraplytuB fo esoD woL fo tceffE H  oniblA
eciM  
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TCARTSBA  
B  nebaraplytu si  s’nam ni desu ylediw  d  ffutsdoof dna scitemsoc ,slacituecamrahp ekil stcudorp desu ylia

.ytivitca laiborcim itna doog gnivah rof evitavreserp a sa   ynam nI  oviv ni  latnemirepxe  dna 1DC ni seiduts
 ,ecim 1FC  nebaraplytub ioryht ,revil gnidulcni snagro suoirav ni tceffe cixot ticile  ,d neelps ,yendik , 

evitcudorper  .snagro   ni secnereffid niarts dewohs snagro no nebaraplytub fo stceffe eht ,revewoH
 H3C ni deiduts saw revil fo thgiew no nebaraplytub fo esod wol fo tceffe ,tnemirepxe siht nI .ytivitisnes

epxe eht roF .ecim onibla ht tnemir eer   gK/gm 05 ,yad/thgiew ydob gK/gm 01 fo nebaraplytub fo sesod
yad/thgiew ydob  /thgiew ydob gK/gm 001 dna saw yad   ecim onibla H3C desimotceiravo ehT .deredisnoc

 evoba eht dna )loidartse( lortnoc evitisop ,)lio evilo( lortnoc elcihev sa depuorg erew eerht  d  fo seso
 suoenatucbus hguorht syad evitucesnoc neves rof sesod eht htiw deretsinimda erew dna nebaraplytub

trohs eht retfA  .noitartsinimda fo etuor -  saw nebaraplytub ,syad evitucesnoc neves fo erusopxe mret
ew revil ni egnahc tnedneped esod a trexe ot dnuof  .ecim onibla H3C desimotceiravo fo thgi P  evitiso

 lortnoc elcihev sa ot derapmoc )10.0<p( thgiew revil ni esaercni tnacifingis a dewohs )loidartse( lortnoc
 ni esaercni tnacifingis a dewohs  yad/thgiew ydob gK/gm 001 dna yad/thgiew ydob gK/gm 01.)lio evilo(
 yad/thgiew ydob gK/gm 05 ,revewoH .)lio evilo( lortnoc elcihev sa ot derapmoc )10.0<p( thgiew revil

 a dewohs non - tnacifingis  .)lio evilo( lortnoc elcihev sa ot derapmoc thgiew revil ni esaerced  
 

sdrowyeK laiborcim itnA  : , ,nebaraplytuB  e loidarts l , w revi thgie  
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NOITCUDORTNI  
 fo tnempoleved eht ot setubirtnoc negortsE

scitsiretcarahc xes yradnoces  eht era hcihw ,
 dna nem neewteb secnereffid gninifed
 eht ot etaler ton od taht nemow
 latnemnorivnE .metsys evitcudorper
 slacimehc citehtnys ro larutan era snegortse
 suonegodne tibihni ro ecnahne cimim taht

senomroh  ]3 ,1[  .  gnisaercni neeb sah erehT
nrecnoc   fo erusopxe daerpsediw eht revo

 citehtnys dna larutan ynam ot namuh
 tpursid ot laitnetop gnivah slacimehc

 yb nam ni metsys enircodne  gnitca
]4 ,1[ cinegordna ro cinegortse .  eht lla fO

 regnorts swohs nebaraplytub ,snebarap
netop sti tub esnopser cinegortse  si yc

 β71 naht tnetop ssel semit dlof 000,01
 ni decudorp negortse larutan a ,loidartse
 eht fo esu ediw siht ,revewoH .ydob eht

 eht ot nrecnoc fo neeb sah dnuopmoc  

 
 latnemirepxe ynam sa ytinummoc cifitneics
 ortiv ni dna oviv ni htob gnivlovni seiduts

iduts  sdnuopmoc eseht taht nwohs evah se
cinegortse era  [ ]5 ,2  p fo sretse lykla ehT . -

 snebarap sa nwonk dica cioznebyxodyh
 hcihw fo sdnuopmoc fo puorg a sedulcni
 ,nebaraplyhte ,nebaraplyhtem
 ylediw era nebaraplytub dna nebaraplyporp

ynam ni evitavreserp sa desu   desu yliad
 gnidulcni namuh fo stcudorp
 erac lanosrep dna slacituecamrahp
 rof stcudorp ni dna sffuts doof ,stcudorp

nerdlihc  ]6 ,2[  otni sretne dnuopmoc sihT .
 noitsegni ,noitalahni hguorht ydob namuh
 sah nebaraplytuB .noitprosba lamred dna

 nrecnoc fo neeb  neeb sah ecneserp sti sa
 tsaerb ni dnuof ruomut  ssit  hguoht nevE .eu

 si nebaraplytub  ylkaew eb ot dnuof
cinegortse   tnetop ssel semit dlof 000,01(
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 namuh mret gnol tub )loidartse β71 naht
 fo rettam a si dnuopmoc siht ot erusopxe

nrecnoc  ]8 ,7[ . 
M dna slaireta  sdohtem : 

 :gnisuoH dna slaminA  
 fo ecim onibla elamef tnemirepxe eht roF

erew niarts H3C   laminA morf detceles
 ,ygolooz fo tnemtraped fo ytilicaf esuoh

ytisrevinU itahuaG   lacihte laminA(
)AESCPC/50/CA/209 :rebmun ecnaraelc  .

em eriw ni desuoh erew slamina ehT  hs
 gniniatnoc mottob dilos htiw segac citsalp
 mrofinu rednu deniatniam dna tsud was
 rh 21( doirepotohp larutan fo noitidnoc

ytidimuh evitaler ,)elcyc krad/thgil  57(  %-
78  03(erutarepmet dna )%  ± 2o  ecim ehT .)c

 yllaicremmoc dna retaw ot ssecca eerf dah
liava  larenim dna snimativ ,teid lamina elba

 mraF tevirgA morf desahcrup( tnemelppus
 ,iannehC ,enilkhtimS oxalG ,noisiviD eraC

.mutibil da def erew dna )aidnI  
 yb yadyreve devresbo saw elcyc suortsE
 .raems lanigav fo noitanimaxe cipocsorcim

ruof gniwohs ecim ylnO   selcyc evitucesnoc
.tnemirepxe eht rof redisnoc erew  

 :nebaraplytub fo sesod fo noitaraperP  
 deraperp saw )hcirdlA amgiS( nebaraplytuB
 05 ,thgiew ydob gK/gm 01 fo sesod ni
 ydob gK/gm 001 dna ,thgiew ydob gK/gm
 ,tniartsnoc ytilibulos ot euD .thgiew

raplytub  lonahte ni devlossid tsrif saw neba
 .lio evilo ni naht dna  

 :loidartse β71 fo noitaraperP  
005 ,tniartsnoc ytilibulos ot euD   fo gn

 gnivlossid yb deraperp saw loidartse
.lio evilo ni naht lonahte ni tsrif loidartse  

 :ngised tnemirepxE  
 erew ecim ehT etcejbus  etelpmoc ot d

 dohtem eht gniwollof ymotceiravo laretalib
 ymotceiravO .)8991( ,.la te atilaK yb desu
 fo ecruos rojam eht fo lavomer ot sdael
 eht suht dna doolb eht ni enomroh negortse
 ydob eht ni eussit evitisnes negortse

retfA .etats lasab ereht ni sniamer   laretalib
 ot dewolla era ecim eht ymotceiravo

.syad 21 rof revocer  
:esod fo noitartsinimdA   8 fo ecim elameF

 ydob egareva fo dna puorg ega fo skeew
52 thgiew  ± 2 erew g   eht rof detceles

.tnemirepxe  
 otni depuorg erew ecim desimotceiravo ehT

=n( spuorg eerht  deretsinimda erew dna )6
02 htiw   ,)puorg lortnoc elcihev( lio evilo lµ

 )puorg lortnoc evitisop( loidartse gn005
 gK/gm 01 fo nebaraplytub fo sesod 3 dna
 001 ,thgiew ydob gK/gm 05 ,thgiew ydob

.yliad thgiew ydob gK/gm  
 erew ecim eht esod tsal fo srh 42 retfA
 lacivrec yb decifircas dna dehgiew
 id( aisehtsena dlim rednu noitacolsid

elyhte a )reht  deraelc ,detcelloc saw revil dn
 dna yna fi ,eussit ralucsav dna staf fo

.dehgiew  

NOISSUCSID DNA STLUSER   

S :1 elbaT gniwoh  E tceff  B FO nebaraplytu   no  thgiew revil fo  M H3C eci  

dnuopmoC  esoD  gk/gm(
)wb  

etuoR  )gm ni( thgiew reviL  

liO  02  lµ   rep(
)lamina  

cS  ±243.1  6010.0  
 

E2 005  gn  cS  
 

187.1 ± 061.0 * 
nebPuB  01  cS  635.1 ± *1930.0  

 

nebPuB  05  cS  672.1 ± 760.0  
 

nebPuB  001  cS  625.1 ± *840.0  
 

 
 10.0<p ta ecnacifingis setacidni *  ot derapmoc )puorg lortnoc elcihev( lio evilo  = cS .   

    suoenatucbus  
 H3C tluda desimotceiravo fo tnemtaert ehT
 esod tnereffid eerht dna loidartse htiw ecim
 evitucesnoc neves rof nebaraplytub fo level
 ehT .thgiew revil ni egnahc dewohs sesod

rt loidartse  tnacifingis dewohs puorg detae
187.1 fo thgiew revil ni esaercni  061.0± gm  

 )10.0<p(  puorg lortnoc elcihev ot derapmoc
 243.1 fo )lio evilo(  6010.0 ± gm  .  gK/gm 01

 ydob gK/gm 001 dna yad/thgiew ydob
 ni esaercni tnacifingis a dewohs yad/thgiew

0<p( thgiew revil  sa ot derapmoc )10.
 635.1 fo )lio evilo( lortnoc elcihev  1930.0 ±
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gm   840.0 ± 625.1 dna gm  .  05 ,revewoH
 non a dewohs yad/thgiew ydob gK/gm
 thgiew revil ni esaerced tnacifingis

 fo )lio evilo( lortnoc elcihev sa ot derapmoc
 672.1  760.0 ± .gm  

nwohs era stluseR   ni 1 elbaT   dna .1erugiF  
 

 
 giF 1  ni egnahc tnedneped esod wohs ot dnuof si nebaraplytuB :  thgiew revil  ecim H3C fo   

            loidartse naht srewol ycnetop hguoht neve  .)%10.0<p(  
 

 nrecnoc tnecer fo neeb evah nebaraplytuB
ol ni ecnetsixe sti fo esuaceb  w

 ynam nI .]8[ ruomut tsaerb ni noitartnecnoc
 htob gnidulcni seiduts latnemirepxe oviv ni  

 dna ortiv ni   ot dnuof si nebaraplytub seiduts
 sa gnitca ybereht ,ytivitca negortse cimim
 wohs seidutS .]9 ,4[ negortseonex laitnetop

cudorper strexe nebaraplytub taht  ,evit
 cinegotarret sa llew sa latnempoleved

.]4[ slamina latnemirepxe ni yticixot  
NOISULCNOC  

 ni esaercnI  thgiew revil  ecim onibla H3C fo
 ta 01 dna thgiew ydob gk/gm 01 sesod  0

 lortnoc ot derapmoc thgiew ydob gk/gm
 eht snialpxe evil no nebaraplytub fo tceffe r  .

 fo sesod eht lla nehw revewoH
 gK/gm 01( derapmoc era nebaraplytub
 001 ,thgiew ydob gK/gm 05 ,thgiew ydob
 dnuof si ti lortnoc ot )thgiew ydob gK/gm
 tnedneped esod a swohs nebaraplytub taht

 tceffe  thgiew revil ni  sa ecim onibla H3C fo
 ni esaerced ew revil  thgi  ni dedrocer si 05  

.thgiew ydob gk/gm  
 hcihw ot evitavreserp siht hguoht nevE
 wol ssessop desopxe ylediw si namuh
 yb ti fo desu daorb eht ,ytivitca cinegortse

 .nrecnoc fo rettam a si namuh ,suhT   eht
 eb dluohs lacimehc fo esu ediw eht fo ytefas

essessaer .d  
R SECNEREFE  

.1   eht ni slacituecamrahP .K reremmuK
dna stceffE ,etaF ,secruoS :tnemnorivnE  

3 .sksiR dr   :rehsilbup regnirpS :nilreB .de
.1002  

.2   lykla emoS .PJ retpmuS ,J ybhsA ,J mudO
 )snebarap( sevitavreserp etaozneb yxordyh

 .cinegortse era ilppA dna ygolocixoT  de
:8991.ygolocamrahP  351 21 : – .91  

.3   .M.K,notforC trohS -  ot erusopxe oviv ni mret
 tnanimatnoc retaw eht nasolcirt  ecnedivE :

 rof  noitpursid  .enixoryht fo  latnemnorivnE
 :)42 (: 7002 .ygolocamrahP dna ygolocixoT

491 - .791  
.4   .adanimaC .D ,notseW .A.A ,K ,tneF

ixotocE  .slacituecamrahp namuh fo ygoloc
.locixoT .tauqA  221 :)67 (: 6002 - .951  

.5    .A.R ,wahS .E.L ,drofyB .R.J ,erbraD .D.P
 cinegortseO .reuaS .J.M ,epoP .S.G ,notroH
 ni dna ortiv ni nebaraplytubosi fo ytivitca

 .oviv .ygolocixoT deilppA fo lanruoJ   (: 2002
:)22  912 –2 .62  

.6  .J ,inassoH .A -  fo kcaL .nesraL .C.J ,nesraL .J
 sevitavreserp doof fo stceffe cinegortseo

 .syassa cihportoretu ni )snebarap(  dna dooF
.ygolocixoT lacimehC  (: 0002  )83 : 913 – .323  

.7   elam eht no nebarap lytub fo stceffE .S ihsiO
 .ecim ni metsys evitcudorper A  fo sevihcr

(: 2002 .ygolocixoT  )67 : 324 – .924  
.8  4002 ,tterevE dna yevraH   dna yevraH .W.P

o noitceted eht fo ecnacifingiS ,tterevE .J.D  f
p fo sretse -  )snebarap( dica cioznebyxordyh

 .locixoT .lppA .J ,sruomut tsaerb namuh ni
1 .pp ,)4002( 42 – .4  

.9   retpmuS ,N drofsereB ,BB slaehW ,D relliM
 sevitidda cilonehp fo ytivitca cinegortsE .PJ
 .yassaoib tsaey ortiv ni na yb denimreted

sevitcepsreP htlaeH latnemnorivnE :1002 .  
331:)901( – .831  


