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tcartsbA —   doof fo ecruos tsegral si yriad dlrow nI

yrtsudni gnissecorp . tsudni yriad eht oslA  si tneulffe yr  eht
 ni noitullop fo ecruos elgnis tnatropmi tsom dnoces

.smaerts  esehT    yriad  retawetsaW sniatnoc   ,DOC hgiH
 yriad detaertnu hcuS .cte Hp ,ytidibruT ,SDT ,SST ,DOB

r larutan otni egrahcsid fi retawetsaw e  neht ,secruos  ti
oser retaw eht etullop  ksir laitnetop hgih si ereht oS.secru

N .tnemnorivne rof edisnoc tnalugaoc laruta  dna efas r
 .retaw etsaw yriad fo stnemtaert rof lacimonoce erom

si yduts tneserp ehT  erapmoc ot nekatrednu d  eht rednu ,
oitidnoc lacitylana emas  fo ycneiciffe eht ,sn  lacimehC

oC  agnirom( tnalugaoc larutaN dna )mula( tnaluga
.)arefielo   noitcuder si erehT 4.7 fo Hp fo eulav eht - dna 1.7  

ytidibrut sevomer - 96 ,%589.  SDT - 0.07 ,%3  DOC - 35 ,%83.  
DOB - 9.58 ,%8  yb ylevitcepser  arefielo agnirom   dna

 fo Hp fo eulav eht ecuder arefielo agnirom(  4.7 -7  dna
ytidibrut sevomer - 56 58. ,%  SDT - 8.86 ,%8  DOC - 05 ,%25.  

DOB - 08 ,%07.   tnalugaoc lacimehc eht yb ylevitcepser
.mula   naht evitceffe erom si mula eht ecneH  agnirom

.arefielo    
   

  smreT xednI -  ,sdees arefielo agniroM  ,tnalugaoc larutaN         
et raj  ,ytidibruT .ts  

 

.I  I NOITCUDORTN  
  si yrtsudni yriaD   retawetsaw lufmrah decudorp hcihw ecalp

 gnizitinas dna gninaelc hguorht ecorp  hcihw klim no ss
 niatnoc  suoirav dna snietorp ,taf ekil tnatullop cinagro

.slacimehc   secudorp eht morf klim eht tcelloc seiriad esehT
eht dna  klim suoirav gniraperp ro gnitekram rof delttob si ti n

ca tcudorp ]4[ seiticapac rieht ot gnidroc .  hgih etsaw yriad nI
 dna tnegreted sa llew sa esotcal ,tneirtun ,taf fo tnuoma
 tnuoma egral segrahcsid yrtsudni yriad ehT .tnega gnizitinas

etsaw detaertnu fo  fo noitaerc si ereht hcihw ot eud retaw
 yldab etsaw yriad esehT .melborp latnemnorivne suoires
 gnieb namuh no tceffe osla ti dna dnal dna retaw no tceffa
 wolley ,revef eugned ayinug nekcihc ekil esaesid sesuac,

naidnI eht ,revewoH .seotiuqsom hguorht revef   tnemnrevog
 tneulffe rof noitaluger dna selur tcirts yrev dekam sah
 suoirav desu eW .]3[ tnemnorivne eht tcetorp ot egrahcsid
 egduls detavitca ,retlif gnilkcirt ekil sdohtem lanoitnevnoc
 tub retawetsaw yriad taert ot .cte noogal detarea dna ,ssecorp

m siht  noitagitsevni fo mia lapicnirp ehT .yltsoc yrev si dohte
 fo ycneiciffe eht yfirev ot si noitacilbup siht ni detneserp

 ,arefielo agnirom ,muniteira.C  muneof.T - mucearg  sa   wol a
.retawetsaw yriad fo tnemtaert rof tnalugaoc larutan tsoc   

.II  ERUTARETIL  WEIVER  
S mbu  .weiver rof yllacinortcele tpircsunam ruoy ti  tnacifingiS

 fo tnemtaert no tuo deirrac neeb sah krow hcraeser fo tnuoma
 & larutaN tnereffid gnisu yb retawetsaW yrtsudnI yriaD

.woleb detsil si siht fo emos stnalugaoc lacimehC  
ramraP alikoK  tneserp ehT.]1102[   ot nekatrednu saw yduts

 sa desu etahplus munimula dna etahplus suorraf fo erapmoc
.etsaw yriad fo tnemtaert si tnalugaoc  

,letaP ukniR  evah sdees OM eht taht dedulcnoc yehT.]2102[
 evitceffe na ni retaw etsaw yriad eht ni desu eb ot laitnetop eht

tiw dna yaw .tsoc wol h  
 ,etehS .SitarahB .srM .]3102[   evitarapmoc no krow yehT

 etsaw yrtsudni yriad rof stnemtaert suoirav fo yduts
 eht ni tnemecnavda tnecer suoirav dessucsid yeht oslA.retaw
 eht no nevig si sserts dna retawetsaw yriad fo tnemtaert

 eht fo tsoc tsewol .stnemtaert elbissop tseb  
,litaP dnanadihC.forP   larutan eerht deiduts sah.]5102[

 si DOC dna ytidibrut ni noitcuder mumixam eht stnalugaoc
.muniteira receic htiw %38 dna %33.87 eb ot dnuof  

 ,ayirp ahteeG.P  sah tpmetta na ,yduts tneserp siht nI .]6102[
m neeb  fo ssenevitceffe evitarapmoc eht etaulave ot eda

 sa hcus tnalugaoC larutaN htiw mulA tnalugaoc lacimehc
 rof ,muneof.T dna muniteirA reciC ,arefielO agniroM

.tneulffe yriad ni ytidibruT fo noitcuder  
semaR .T  h   deB dexiF dna mliF dexiF a deiduts sah ]2102[

A  dnuof dna retaW etsaW yriaD gnitaert rof rotcaeR ciborean
 gniyrav a rof %88.08 fo mumixam a si noitcuder DOC taht
 400.0 fo RLO eht rof .til/gm 0074 ot 0051 morf DOC tneulfni
 ehT  .yad.2m/3m 300.0 fo RLH dna yad/2m /DOC gk

.0 si oitar noisrevnoc sag mumixam  gk rep sagoib fo 3m 562
   .devomer DOC fo  

.G yhtroomayhtaS L  fo ecnamrofrep eht deiduts evah ]2102[
 noitanibmoc a si hcihw )RHA( rotcaer dirbyh ciboreana eht
 )RBSAU( rotcaer teknalb egduls ciboreana wolfpU fo

liF ciboreanA dna mottob ta )ssamoib dednepsus(  rotcaeR ret
 eH .retawetsaw yriad taert ot pot ta )ssamoib dehcatta( )RFA(
 aidem treni )PP( enelyporPyloP epahs 03 ®wolfoiB eht desu
 ciboreanA eht taht delaever dna aidem retlif rotcaer eht sa
 fo tnemtaert eht ni evitceffe erew )sRHA( srotcaeR dirbyH

wol - ts hsaw yriad htgner -  rof lavomer DOC %58 gnivig retaw
 , DOB ni .d 9.0 fo TRH dna d.L/DOC g 2.4 tuoba fo RLO na
 detaeper dna hctab ni retawetsaw yriad fo SSV dna DOC
 fo ycneiciffe eht taht dnuof eH .smetsys noitavitluc hctab

 eht htiw detaicossa si lavomer DOC  fo seitreporp dna erutan
 egatnecrep mumixam eht ,yllautnevE .lairetam troppus

dna DOB ,DOC fo lavomer   ,%69 sa eb ot tuo denrut SSV
 gK 12 fo noitacilppa eht htiw ,ylevitcepser ,%09 dna %39

  .slevarg htiw dellif rotcaer hctab ni gnidaol d/3m/DOC  
D ednaphseD  wolfpU eht desu evah ,]2102[ ]8[ .la .te .P.

 lanretni na htiw )BPAU(  rotcaeroib deb dekcap ciboreana
 a sa llehsaes gnisu mc 54 fo thgieh a dna mc02 fo retemaid
 eht desu eH .tnemtaert retawetsaw yriad rof lairetam gnikcap

 etsaW yriaD fo lavomeR fo ydutS evitarapmoC
citsiretcarahC isU yb s gn  C dna larutaN stnalugaoC lacimeh  

ragnaB ilatiahC  , eksahM ajooP , rawaP ilanoS ,rusaraP atinaV  



aoc lacimehc dna larutan gnisu yb scitsiretcarahc etsaw yriad fo lavomer fo yduts evitarapmoC .stnalug  
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ton BPAU  eh tub tnemtaert rof ylno   pleh eht htiw taht devorp
  rof lairetam war doog yrev si tneulffe yrtsudni yriad BPAU fo

 sa nwonk yllaicremmoc ,sag  enahtem  fo noitcudorp  
OIB -  eht ecalper nac dna leuf a sa esu eb nac hcihw ,SAG

 til/gm 62517 morf sesaerced osla eulav DOC dna leuf rehto  ot
 ht65 eht ot yad tsrif morf sesaercni emit eht sa til/gm00224

   .tnemirepxe eht fo yad  
.slevarg htiw dellif rotcaer hctab ni gnidaol d/3m/DOC  

 eramtoG ilanoM ,  gnitaert rotcaer BSAU a deiduts sah ]1102[
.retawetsaw yriad  dnuof dnA  taht  C deveihca rotcaer  ,DO

lavomer SST ,DOB   ,%60.78 devresbo saw ycneiciffe
 sag egareva ehT .ylevitcepser %45.65dna ,%05.49

noitcudorp   mumitpo ta noisrevnoc sag enahtem dna
snoitidnoc   dna yad/3m 53.971 eb ot devresbo saw

.ylevitcepser ,yad/3m55.521  

.III  YGOLODOHTEM  
 .A n fo noitcelloC stnalugaoc slacimehc dna laruta  

)a  stnalugaoc larutaN  
swollof sa era desu stnalugaoc larutan ehT  

.1   agniroM  arefielO  
)b  stnalugaoC slacimehC  
.1  nimulA i etahplus mu  

.B   noitalugaoC larutaN roF erudecorP  
 

:tnalugaoc larutan fo noitaraperP - 
agniraM  arefielo  deird erew sdees  04 ta nevo ni 0 .pmet C  

 051 a hguorht deveis dna derewop erew sdeeS  owT .eveis m
 dna dednelb ,retaw dellitsid ni dekaos saw redwop fo marg
 lm 5.0 ,evitavreserp a sA .lm 001 ot pu edam saw emulov eht
 saw noisnepsus sihT .noitulos lm 001 rep dedda saw lCH

yduts noitalugaoc eht rof desu  
 

corP noitalugaoC larutan fo erudecorP sse :- 
 

]1[  .srekaeb 6 eht fo hcae ni elpmas fo lm001 ekaT  
]2[   )lacimehc dna larutan( stnalugaoc fo sesod gniyrav ddA

.ylsuoenatlumis srekaeb tnereffid ni l/gm 1ot10.0 fo  
]3[   ot selddap fo deeps eht tsujda dna rotom eht no hctiwS

f enod si gnixim dipar dna mpr001 tuoba 1 ro - .setunim 2  
]4[   dna mpr 04 ot 03 tuoba ot selddap fo deeps eht ecudeR

 sdnopserroc sihT .setunim 02 rof gnixim wols eunitnoc
.noitaluccolf fo ssecorp ot  

]5[  i wolla dna srotom eht ffo hctiwS 02 rof elttes ot t -  06
. setunim tes ro noitatnemides ot sdnopserroc sihT  gnilt

.seitirupmi fo  
]6[  tanrepus eht tcelloC  pleh eht htiw rekaeb hcae morf tna

 erusaem dna tnemides eht gnibrutsid tuohtiw ,ettepip fo
 ytidibruT gnisu lavomer ytidibrut fo egatnecrep eht

.retem  
]7[   fo sesod suoirav ot gnidnopserroc lavomer ytidibruT

ugaoc larutan  esod tsael eht dna derusaem tnal
 sa detangised saw lavomer mumixam gnicudorp

.esod tnalugaoc mumitpo  
]8[   o ehT  mumitpo gnidda yb dnuof saw Hp metsys mumitp

esod tnalugaoc  arafeilo agniroM   eht fo Hp eht dna
 eulav Hp eht dna 9 ot 5 morf deirav saw elpmas

icudorp  )Hp mumitpo( lavomer ytidibrut mumixam gn
.denimreted saw  

 
.A  ssecorP noitalugaoC lacimehc fO erudecorP  

 

]1[   l/g 03 ,02 ,01 rof deraperp erew selpmas retawetsaw ehT
. erudecorp denoitnem evoba rep sa noitartnecnoc  

]2[   etsaw eht ot dedda saw mula fo til/gm05 detceleS  retaw
.esod lamitpo eht rep sa selpmas  

]3[    etsaw gniniatnoc srekaeb til1 ot dedda saw tnalugaoC
H 1.0 gnisu detsujda saw HP retaw 2 OS 4. 

]4[    ta srerrits citengam gnisu yldipar dexim saw noitulos ehT
 ot detsujda saw doirep gnirrits dna nim 2 rof mpr002

03 rof mpr06 .neht ,h 1 rof deifiralc saw diuqil eht , nim  
]5[    rof desylana dna detcelloc saw tew tnatanrepus sA

SDT &.Hp ytidibruT ,D.O.B ,D.O.C . 

.VI  TLUSER  

.a  noitalugaoc larutaN roF  
 

on. rS  retemaraP  eulav laitinI  eulav laniF  

1 HP  4.7  1.7  
2 ytidibruT  92  02  
3 SDT  0083  0562  
4 DOC  0012  0011  
5 DOB  0071  0541  

 
.b  noitalugaoc lacimehc roF  

 
on. rS  retemaraP  eulav laitinI  eulav laniF  

1 HP  4.7  7 
2 ytidibruT  92  22  
3 SDT  0083  0082  
4 DOC  0012  0521  
5 DOB  0071  0551  

.V  C NOISULCNO  
 Hp era retaw etsaw yriad tneulfni fo scitsiretcarahc ehT  eulav

, 4.7  ytidibrut - SDT,UTN 92 - DOC ,til/gm0083 -  ,til/gm0012
DOB -  taht swohs ylraelc ti ,yduts tneserp eht morf .til/gm0071

ulav eht ecuder arefeilo agnirom ekil tnalugaoc larutan e  fo Hp  
4.7 fo - dna 1.7   sevomer ytidibrut - 56 . 58 ,%  SDT - 88.86 ,%  

DOC - 25.05 ,%  DOB - 07.08 ,%  ylevitcepser . 
ulav eht ecuder mula tnalugaoc lacimehc ehT e  fo Hp  4.7 fo -  7

dna   sevomer ytidibrut - 96 .985 SDT ,% - 30.07 ,%  DOC -53. 83  ,%
DOB - 58 . 89 ,%  .ylevitcepser   

 morF yduts evitarapmoc eht   eht taht edulcnoc evah ew
us erom si mula ekil tnalugaoc lacimehc  larutan naht roirep

.tnalugaoc  

R SECNEREFE  
]1[  arP ujraS ,ramraP alikoK “ ,ihbaD hsegoY,letaP ukniR,itpaj  evitceffE

nemtaert ni tnalugaoc a sa muinimula dna etahplus suorref fo esu  fo t
 ,”retawetsaw yrtsudni yriad ecneics latnemnorivne fo lanruoj naisA . 

i/6 emulov 9181 NSSI ]2102[ 2euss - .8066  
]2[  ,letaP ukniR,itpajarP ujraS ,ramraP alikoK  , ibahD hsegoY  

“  etsaw rof dia stnalugaoc larutan sa arefielo agnirom fo ssenevitceffE
yrtsudni yriad fo tnemetaert retaw ”  ,  gnireenigne fo lanruoj NPRA

ecneics deilppa  .]1102[  
]3[  rahB srM a ”,raknihS .P .N .rD,etehS .S it suoirav fo yduts evitarapmoC  

”retawetsaw yriad rof tnemtaert  , gnireenigne lanruoj RSOI   eussi,3 .lov
e,8 - 0522:NSSI - p,1203 - 8722:NSSI - 9178  

]4[  ihC .forP ”, raguH akinaM .sM,litaP dnanad  yriad fo tnemtaerT
stnalugaoc larutan retawetsaw ,”   fo lanruoj hcraeser lanoitanretnI
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)TEJRI( ygolonhcet dna ggne  e,4 eussi ,2.loV - 5932;NSSI - ,6500  
p- 5932:NSSI - ,2700  .5102 yluJ  

]5[   .J ,ayirp ahteeG.P ”.nihduprahS  fo lavomer fo yduts evitarapmoC
 gnisu yb retaw etsaw morf ytidibrut tnalugaoc larutan dna lacimehc ,”s  

 ygolonhceT dna gnireenignE ,ecneicS fo lanruoJ lanoitanretnI
 )RTESJI( hcraeseR 8722S:NSSI, 6102 yaM ,5 eussI ,5 emuloV - 8977  

]6[   ,nasavinirS. G ,ramuk urheN.V ,hsemaR.T “  fo noitaulavE citeniK
eR ciboreanA deB dexiF mliF dexiF  yriaD gnisU yb rotca

”retaWetsaW ,   lacigoloiB & lacituecamrahP fo lanruoJ lanoitanretnI
sevihcrA , 538:)4(3 ;2102 -  738 .    

]7[    ,.K.M narahteesaS dna .L.G yhtroomayhtaS “  retawetsaW yriaD
 rotcaeR eht no yduts a rotcaeR dirbyH ciboreanA yb tnemtaerT

 fo egatnecreP mumitpO dna ecnamrofreP eM trenI  edisni lliF aid
,”rotcaeR  norivnE .mehC .J .seR    )2102( hcraM )1( 61.loV  

]8[  ,.V.S rakenA dna .J.P litaP ,.P.D ednaphseD ”  yriaD fo noitanahtemoiB
etsaW ǁ”  , secneicS lacimehC fo lanruoJ hcraeseR 1322 NSSI , -  X606

53 ,)4(2 .loV - )2102( lirpA ,93 . 
]9[  R ,eramtoG ilanoM ,elbohD.M. “ , eluttiP.P.A  yriaD fo noitanahtemoiB

 BSAU hguorhT retaW etsaW ,”egnaR erutarepmeT cilihposeM ta  
TSEAJI( ) 100 ,1 eussI 8.loV ,1102 @ - 900 . 

 
 
 


