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NOITCUDORTNI  

 sti fo esuaceb elor tnatropmi na syalp rotces kcotsevil dna yrtluop ehT

 noitubirtnoc suodnemert  ni  ,seiceps kcotsevil eht gnomA .ymonoce naidnI

rotces evitarenumer dna elitasrev tsom eht fo eno sa degreme sah yrtluop s  sA .

)6102( ADEPA rep ,  tsom eht si yrtluop  dezinagro  kcotsevil ni tnenopmoc

rotces erorc hkal eno seepur htrow ,  s  fo etar htworg launna htiw 6-  8  ni tnec rep

noitcudorp reyal  01 dna -  21 tnec rep  noitcudorp taem reliorb ni  tsniaga  5.2   rep

 ni htworg tnec  aidnI .erutlucirga seipucco  noitcudorp gge ni ecalp driht   retfa

SU dna anihC  dna A htruof - reliorb tsegral   dna lizarB ,anihC retfa recudorp

 fo erahs ehT .ASU 5102 gnirud noitcudorp taem ni yrtluop -  detroper saw 6102

64 eb ot  tnec rep   ,DHAD( 6102 - .)71   ot gnidroccA  fo etutitsnI lanoitaN

noitirtuN   ,noitadnemmocer  noitpmusnoc atipac rep  eb dluohs gge yrtluop fo

81  dna srebmun 0 gk 11  revewoh taem , ytilibaliava lautca eht   9.3 dna sgge 16 si

( taem nekcihc gk repahT  nietorp ssalc tsrif tsevrah nac yrtsudni yrtluoP .)8102 ,

 osla dna seirtnuoc ynam ni eunever fo ecruos a sa llew sa noitirtun namuh rof

leyhraT( yrtnuoc yna fo htworg cimonoce ni elor tnatropmi na yalp   ,.la te

esinagro na ylno ton si gnimraf yrtluoP .)2102  taht rotces decnavda dna d

 segagne osla tub ymonoce lanoitan eht ot noitubirtnoc elbaredisnoc sekam

trap ro emitlluf no shtuoy deyolpmenu dna sremraf -  ecruos lanoitidda rof emit

 era sgge dna taem yrtluoP .ytiruces lanoitirtun sedivorp dna emocni fo

oitirtun  muminim seriuqer yrtluoP .secidujerp suoigiler ro laicos on sah dna su

 hcihw yrtluop fo stcudorp yB .ssenisub eht trats ot dnal dna tnemtsevni

 tnatropmi sah dna erunam cinagro fo ecruos doog era slaffo dna rettil sedulcni

noitcudorp reliorB .esu lairtsudni   hcihw aidnI ni rotces yrtluop eht setanimod

 04 rof stnuocca tnec rep   ,hsedarP arhdnA ,udaN limaT fo setats eht dna

anagnaleT dna ,hsedarP rattU ,arthsarahaM   yek eht era dorp reliorb  .saera gnicu

u gnimraf tcartnoc yb enod si noitcudorp reliorb fo driht owT  drawkcab redn

 eht lla htiw sessam larur eht rof seitinutroppo gnidivorp metsys noitargetni
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 tsaf era sreliorB .)7102 ,FDHAD( snoitarenumer derussa dna stupni lacinhcet

nruter kciuq evig taht sdrib gniworg s  nI .raey eht tuohguorht deraer eb nac tI .

rb ,aidnI 53 rof deraer yllausu era srelio - t syad 04  ot 8.1 fo thgiew tekram a o

 2.2  devorpmi yldetroper sah hcihw oitar noisrevnoc deef roirepus sah tI  .gk

 morf 56.1 ot sraey eht revo ylbaredisnoc ni 2.2   si gnimraf reliorB .s0991 eht

aicremmoc rof elbatius ylno ton  na sa desingocer osla si ti tub noitcudorp l

 .doohilevil larur dna noitaivella ytrevop rof loot tnatropmi  

 taem yrtluop rof dnamed dna noitpmusnoc ni esir peets neeb sah erehT

esaercni yb nevird neeb sah hcihw  ni   gniworg ,noitpmusnoc atipac rep

,noitalupop   doof fo pu gninepo ,stibah doof gnignahc ,emocni ni esaercni

 ,FDHAD( stcudorp dedda eulav dna deifisrevid rof dnamed hgih dna sniahc

.)7102  

 ni esiR .noitcudorp yrtluop ni tsoc fo trap rojam eht stneserper deeF

ssenerawa s’remusnoc ,ytilibaliava ,tsoc deef   sti senimreted ecnereferp dna

 ,laedi poleved ot deen gnisserp a neeb sah erehT .ytilibatiforp dna noitcudorp

 noitcudorp fo stcepsa lla teem yllautriv lliw taht deef evitceffe tsoc dna efas

ht fo gninnigeb eht ecnis edam neeb evah stroffE .noitcudorper dna  yrtluop e

 eht esaercni ot yrtsudni  noitazilitu deef  ycneiciffe  fo tsoc eht eziminim ot dna

 gnisu tuo deirrac neeb evah skrow suoremun ,tluser a sA .tinu rep noitcudorp

 fo sepyt tnereffid f  yllaitnetop dluoc hcihw sevitidda dee  ecuder  eht  ,tsoc deef

 eht fo ytilauq eht evorpmi dna ecnamrofrep reliorb ecnahne  deeF .tcudorp

non era sevitidda -  gnidulcni deef yrtluop ni desu secnatsbus evitirtun

citoibitna  ,s emyzne s tnadixoitna , s tellep , - rednib s  gniroloc ,lagnufitna ,

tnemgip s tnega gnirovalf dna s.  htworg“ sa demret era sevitidda deef esehT

non sa dellac netfo dna ”sretomorp -  .sevitidda deef tneirtun  sretomorp htworG

teid decnalab yllanoitirtun ot dedda era  lareveS . itehtnys  htworg dna sgurd c

rep retteb tceffe ot yrtluop ni esu ni neeb evah sretomorp  ,ecnamrof  eht evorpmi

 laicnanif dna noitcudorp retteb ezilaer yaw siht ni dna deef fo noitazilitu
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stluser . H  sa hcus segatnavdasid ynam nwohs sah ti ,revewo tsoc  

evitceffeni ssen ,  dna laudiser ib fo htlaeh no tceffe edis esrevda sdr , .cte  T  si ereh

 na  lairetcab dna taem ni seudiser gurd revo nrecnoc sremusnoc desaercni

rimeD( ecnatsiser  la te ., dna 3002   latnemnorivne ,)2102 ,ramO dna assI

 era yadot stsitneics yrtluop ,ecneH .htlaeh lareneg dna noitanimatnoc

citrap sevitanretla wen tuo dnif ot degnellahc  htworg citehtnys eht ot ylralu

ijI( stnemelppus deef larutan rof tpo ot dna sretomorp  la te .,  .)1002 ,tluser a sA  

eser ni dnert gnisir a neeb sah ereht  gnisu no dessucof si taht hcra  larutan

nicidem dna elbide fo stcartxe dna slio laitnesse sa hcus stcudorp  ,stnalp la

 secips dna sbreh stcudorp levon poleved ot  gnideef yrtluop dna lamina ni  .

 ecniS 1 yraunaJ  , 6002  ,  dah UE  no nab  fo esu  scitoibitna  sretomorp htworg sa

 lamina ni  deef  gnidael  ot  lawardhtiw sti  ;6002 ,setnavreC ;5002 ,telloN(

 dna 8002 ,drahciM  inayhgoT  ,.la te  .)0102  stnanimreted rojam eht fo enO

 sti si snoitar yrtluop ni sevitidda deef evitanretla fo esu eht ot semoc ti nehw

 eht si drager siht ni eussi tnatropmi rehtonA .ssenevitceffe tsoc dna ytilibaliava

cihw ytefas sti dna noisulcni fo level llew sdnamed h -  noitamrofni dehsilbatse

 lairetcab dna tceffe laudiser eht gniredisnoC .hcraeser dennalp llew hguorht

natsiser stcudorp labreh ,scitoibitna fo ec   ot sevitanretla sa detacovda neeb dah

lacimehc   sretomorp htworg  dna elbatius ,efas era yeht sa derreferp   noitaler ni

ytilauq doof ot   dna snoitacilpmi htlaeh dna yticixot ksir wol ot eud  tsoc

evitceffe  . skrow lareveS   ,regnig ,cilrag gnidulcni stcudorp labreh no  ,onagero

ud -s  ,ninopiuq ,hcca emyht dna reppep kcalb , cte .  sretomorp htworg sa  sah

i devorp no tceffe evitisop st  niag  thgiew ydob ni rom ,ycneiciffe deef , ,ytilat  

 ytinummi ( sdrib yrtluop ni ytilibavil dna sutats ouG  la te  ,.  ;0002 rimeD  la te .  ,

3002  ;  lE -  ,mahaF la te ,.  anawkaM dna 4102 ,  )4102  

 ( cilraG  ,)muvitas muillA ( ylimaf muilla fo rebmem a  a si )ecaecailil

 eht fo strap tsom ni detubirtsid dna desu ylediw si hcihw ecips nwonk llew

 sa hcus sdnuopmoc ruflus ekil secnatsbus evitcaoib sniatnoc cilraG .dlrow

S ,eneoja ,edifluslyllaid dna nicilla ,nilla - ediflusirtlyllaid dna enietsyc lylla   taht
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tca   dna tnadixoitna ,larivitna ,citisarapitna ,lagnufitna ,lairetcabitna sa

 citobmorhtitna iliakiM(  la te .,  dna 3102 acavuP  la te .,  ,snimativ ,)4102

 si cilrag fo esu ehT .)9002 ,neipukS dna akswokeP( sdionovalf dna slarenim

tub yraniluc rof tnatropmi ylno ton   sesoprup lanicidem dna cituepareht rof osla

 eht rof elbisnopser si hcihw nicillA .enicidem nredom dna lanoitidart htob ni

 lacigoloib sti fo tsom sa llew sa cilrag fo ruovalf dna llems citsiretcarahc

ilrag fo tneidergni evitca eht eb ot nwonk si seitreporp  dipil mures srewol taht c

 rekcuT( loretselohc dna la te ., 0002 ; esagamA  la te ;1002 ,.  0102 unO   dna

demhA ,  tuc ro dehsurc si ti litnu blub cilrag eht ni tsixe ton od nicillA .)2102

nicilla ot nilla sezilobatem hcihw esanilla emyzne eht setavitca taht   rekcuT(  te

.la , ehcraeseR .)6991 ,drawdooW dna 0002 S dna dasarP sa hcus sr  amrah

(  retueR ;)1891 la te acfujnoK ;)6991( .  la te ;)7991( .  )1002( maviS    dna

idarombidA  la te  . ( osla )6002  eht detroper   ,larivitna ,lagnufitna ,lairetcabitna

itna - itna ,etisarap - itna ,yrotaludomonummi ,tnadixoitna ,recnac -  ,yrotammalfni

ralucsavoidrac dna cimecylgopyh - stceffe gnitcetorp  cilrag fo  anhsirkamaR .  te

 .la  detats )3002( emelppus cilrag taht ap eht esaercni noitatn  emyzne citaercn

ytivitca   dna ot sdael  un retteb noitprosba tneirt decuder ,   revil dna mures

ihseruQ( loretselohc  la te lA dna idomaH ;3891 ,. - ynadmaH  6002  ihtnamaS dna  

la te ., decnahne dna )5102  ,ecnamrofrep evitcudorp   dna oitar noisrevnoc deef

egatnecrep gnisserd  rimeD( skcihc reliorb fo  la te lA dna idomaH ;3002 ,. -

 ;6002 ynadmaH eerunaB  la te ., 9002  akzsorB dna  la te ., .)5102  limiS  ,ylra

 lacimehcoib sti dna sretemarap lacigolotameah doolb ni segnahc tnacifingis

 lareves yb detroper neeb evah cilrag fo noitatnemelppus ot eud stneutitsnoc

allaldaF( srehcraeser  la te ., demhA ;0102 ,  ,ramO dna assI ;2102  diE dna2102

.)4102 ,iqarI dna  eht ,ecneH   seitreporp laicifeneb  cilrag fo a  tug eht gnitceff

forcim  ,arol p dipil doolb  elifor  enummi dna sutats  rof esu sti stroppus ,

noitalupinam lanoitirtun  lamina mraf dna namuh htob fo s mallaS(  la te  .)4002 ,.

 era snoitaraperp cilrag fo smrof tnereffiD  won  eht ni elbaliava yllaicremmoc

 .sllip dna redwop cilrag ,lio cilrag fo mrof  
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htroN -  aidnI fo noiger nretsae  yltsom si  yb detanimod  labirt suoirav

 seitinummoc  era ohw non - ategev  .nair  rof tnemeriuqer sti steem noiger ehT

28 tuobA  .setats gniruobhgien eht morf yltsom taem dna sgge yrtluop  tnec rep  

sevil noitalupop eht fo  aera larur ni ht fo s  dna noiger e  deilla dna erutlucirga

 yrtluop draykcab ekil srotces  ecruos niam eht era  .doohilevil rieht rof  ytirojaM

 ecitcarp sremraf eht fo o metsys lanoitidart  si hcihw gnimraf yrtluop f

htiw deziretcarahc   on  ergaem ro rtnecnoc fo tsoc hgiH .stupni  ,sdeef eta

 eht fo emos era secnanif fo kcal dna wohwonk lacinhcet fo kcal dna sesaesid

 siht ni desu ylediw osla si cilraG .sremraf kcotsevil eht yb decaf stniartsnoc

sa noiger  lamina rof sa llew sa namuh rof senicidem lanoitidart ni dna ecips a s  .

 ot evitanretla na sa esu elbissop sti dna cilrag fo stifeneb eht gniredisnoC

s tneserp eht ,sretomorp htworg citoibitna “ deltitne ydut  tceffE  cilrag fo

 doolb dna citsiretcarahc ssacrac ,ecnamrofrep eht no noitatnemelppus

nekcihc reliorb fo eliforp ” cnoc saw  eht no cilrag fo stceffe eht yduts ot devie

 sreliorb fo ecnamrofrep rednu  orga - noitidnoc citamilc s  eht htiw dnalagaN fo

:sevitcejbo gniwollof  

:SEVITCEJBO  

.1   eht no cilrag fo slevel tnereffid fo stceffe eht yduts oT  stiart evitcudorp

 fo effid eerht ni sreliorb .snosaes tner  

.2  eht no cilrag fo slevel tnereffid fo stceffe eht yduts oT   dna snagro elbide

.snosaes tnereffid eerht ni sreliorb fo dleiy ssacrac  

.3   lacigolotameah emos no cilrag fo slevel tnereffid fo stceffe eht yduts oT

 doolb ni stneutitsnoc lacimehcoib dna iorb fo  tnereffid eerht ni srel

snosaes . 

.4   oT  eerht ni cilrag fo slevel tnereffid fo esu eht fo ymonoce eht tuo dnif

.snosaes tnereffid  

 

 



 

 

 

 

 

 

 

 

II RETPAHC  

ERUTARETIL FO WEIVER  

 

 

 

 

 



ERUTARETIL FO WEIVER  

 dna cituepareht evah ot nwonk si hcihw ecips desu ylediw a si cilraG

 deef evitanretla laitnetop a sa ecnatropmi sti gnizingoceR .seitreporp lanicidem

 tuo deirrac evah srehcraeser lareves ,retomorp htworg citoibitna ot tnemelppus

 tceffe sti yduts ot slairt  tnatropmi eht fo emoS .sreliorb fo ecnamrofrep eht no

 .sdaeh gniwollof eht rednu woleb dessucsid neeb evah sgnidnif  

noitisopmoc sti dna cilraG 1.2  

 dna evitadixoitna ,laiborcimitna evah ot nwonk si cilraG

trepyhitna S dna dasarP( seitreporp evisne 891 ,amrah acfujnoK ;1  la te  7991 .

dna   .)1002 ,maviS  

 suneg ehT  muillA  era taht seiceps 005 naht erom sesirpmoc

ruhplus fo ecneserp eht yb deziretcarahc -  dna sdnuopmoc elitalov gniniatnoc

 dna edihplusidlyllaid era sdnuopmoc elitalov eseht fo stneutitsnoc eht

rtlyllaid lE( edihplusi - .)5891 ,ynafoS  

 ,snoitcefni niks sa hcus sesaesid suoirav gnitaert ni desu neeb sah cilraG

dna ,sreclu ,aehrraid  .)5891 ,yelnaH dna kciwneF( snoitcefni yrotaripser  

 qiraT ot gnidroccA .la te  nicillA sa hcus sdnuopmoc ruflus )8891(   na si

 .cilrag fo stceffe laicifeneb eht rof elbisnopser si hcihw diolakla tnatropmi  

esoprup lanicidem rof cilrag fo esu eht enicidem esenihC nI  detrats dah  

5  dna oga sraey 000 3 tsael ta rof desu neeb sah ti  .sraey 000 T  lairetcabitna eh

ilrag fo seitreporp desu osla saw dna c   ot II raW dlroW dna I raW dlroW gnirud

 .)5991 ,yarruM( energnag tneverp  

( cilraG muvitas muillA  selbategev blub tnatropmi tsom eht fo eno si )

kesileV( sdoof rof tnega gnirovalf dna ecips sa desu   ,.la te .)7991  
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ec ,sragus sniatnoc cilraG  nitcep ,seditpep ,egalicum ,esolull

dlawneurG( sninopas dna sedirahccasylop ,)6991 ,drawdooW(  la te )0002 ,.  

sedulcni cilrag fo sesu lanicideM   dna erusserp doolb gnirewol

 a sa ,esaesid ralucsavoidrac fo tnemtaert dna noitneverp  ni sdia dna loretselohc

cnac  evitcaoib sti ot detubirtta eb nac dna laiborcimitna dna tnega evitneverp re

 ,nilla gnidulcni sdnuopmoc ciruhplus gnieb tnatropmi tsom eht ,stnenopmoc

.)8991, lawreB dna ramuK( nicilla dna edihplusidlylla ,edihpluslyllaid  

tuoba fo desopmoc si blub cilrag A  rep 56  rep 82 ,retaw tnec   tnec

rep 2 ,setardyhobrac  rep 5.1 ,nietorp tnec  rep 51.0 ylno dna rebif tnec   staf tnec

tnemulB( .)0002 ,la  

 fo stiart yraniluc no ylevitisop decneulfni noitatnemelppus cilraG

 eb nac taem no noitatnemelppus cilrag fo ecneulfni evitisop ehT .taem yrtluop

 dna tnetnoc cilonehp ,sdnuopmoc elitalov fo ecneserp eht ot detalerroc

 miK( sdnuopmoc evitca tnadixoitna la te .  , .)9002  

iliakiM  la te  sdnuopmoc elitalov ruflus onagro eht taht detroper )3102( .

 ,nicilla sedulcni hcihw cilrag fo seitreporp evitcaoib evitceffe eht ot etubirtnoc

S ,edihplusidlyllaid - .ediflusirtlyllaid dna enietsyc lylla  

no redwop cilrag fo stceffE  

2.2  niag thgiew dna thgiew ydoB  

  5.41 yb desaerced etar htworg taht detroper )0991( redilwoH dna malsI

rep 3.32 dna   tnec  sreliorb ni  ,nosaes yniar dna remmus gnirud deraer

.ylevitcepser  

namhaR  .la te  ih detroper )3002( retniw gnirud niag thgiew tsehg  tsewol ,

 .nosaes remmus ni etaidemretni dna yniar ni  
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 anhsirkamaR  .la te  dah noitatnemelppus cilrag taht detroper )3002(

 eht gnicnahne yb stneirtun fo noitprosba gnivorpmi yb decneulfni evitisop

.semyzne citaercnap  

 alomedA   .la te  taht detroper )4002(  dna 01 ,5( cilrag no def sdrib reliorb

51  .teid lortnoc ot derapmoc sa niag thgiew retteb dah stnemtaert )gk/g  

 lA dna idomaH -  devresbo )6002( ynadmaH  noitatnemelppus yrateid taht

giew ydob desaercni yltnacifingis nwohs dah tnec rep 4.0 dna 2.0 ta cilrag fo  th

.niag thgiew evil yliad dna  

 alomedA   te .la  htiw detnemelppus sdrib reliorb taht devresbo )9002(  

.1 etar eht ta cilrag rep 2 dna 5  P( yltnacifingis tnec  lanif eht desaerced )10.0<

.puorg lortnoc eht ot derapmoc sa sthgiew evil  

doomhaM  .la te   )9002( cilrag taht detroper  noitatnemelppus  rep 5.0 ta  

tnec  ni  reliorb  P( tnacifingis dah teid  ,niag thgiew ydob ni tnemevorpmi )50.0<

.)19.1( RCF dna )g 8851( thgiew evil  

 ibinO  la te taht detroper )9002( .   gk rep gm 000,5( level hgih ta cilrag

.sdrib reliorb ni niag thgiew devorpmi )teid  

 eerunaB  te  .la  rep 52.2 fo noisulcni taht devresbo )9002(  

 tnec  cilrag  rep 57.0 ,eciuj   tnec  cilrag   dna redwop  tnec rep 1  cilrag   ni redwop

eht  P( tnacifingis dah teid reliorb .niag thgiew ydob ni tnemevorpmi )10.0<  

allaldaF   .la te etroper )0102(  htiw niag thgiew ni esaercni d  fo noisulcni

 cilrag 0 ta 00. rep 6.0 dna 54.0 ,3.0 ,51.0 ,   cilrag fo tnec ;revewoh   ti  saw

yllacitsitats  non - .tnacifingis  

ramuK  .la te   niag ni esaercni tnacifingis saw ereht taht detroper )0102(

thgiew ydob ni   ta teid ni def saw redwop cilrag nehw oitar noisrevnoc deef dna

.snekcihc sreliorb fo mpp 052  
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unO  rep 52.0 ta cilrag fo noitatnemelppus taht detroper )0102(   tnec

decnahne  .sreliorb fo etar htworg  

 ilaruoP   .la te  saw niag thgiew ydob tseb eht taht detroper )0102(

.cilrag tnec rep 2.0 def spuorg ni deniatbo  

 iseeaR   .la te  sdrib eht taht dnuof  )0102(  tnec rep 3 deviecer hcihw

 teid no def spuorg esoht naht thgiew ydob evil retaerg dah redwop cilrag

. redwop cilrag tnec rep 5.0 sniatnoc  

deyaF   .la te  detroper )1102(  cilrag gk 5.0 htiw detnemelppus sdrib taht

dewohs deef fo not rep  vil rehgih yltnacifingis  cilrag eht gnoma niag thgiew e

.spuorg detnemelppus  

miharbI   3 fo noitidda taht detroper )1102(  yltnacifingis cilrag tnec rep

P( <  .sdrib reliorb ni thgiew ydob evil dna niag thgiew eht desaercni )50.0  

 )1102( buosnaM  dnuof   dah noisulcni cilrag taht yltnacifingis  desaercni

.gk rep g 1 ta detnemelppus saw cilrag nehw sdrib eht fo thgiew ydob ni niag  

irA  .la te    fo level eht ta dedda cilrag taht detroper )2102(   dna 51 ,01 ,0

is on dah tnec rep 02 P( tnacifing lla ni noitairav )50.0>  htworg   fo sretemarap

.sdrib eht  

  cilrag htiw detnemelppus sdrib taht detroper )2102( ramO dna assI

ta redwop   eht rep 4.0 dna 2.0 fo etar   did tnec tceffe tnacifingis yna wohs ton   no

.sreliorb fo niag thgiew ydob  

ayiruS   .la te (  deef dna niag thgiew ydob eht taht dnuof )2102

sdrib eht fo oitar noisrevnoc   saw cilrag nehw yltnacifingis desaercni saw

rep 5.0 ta detnemelppus  .tnec  
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 izaT   .la te on dnuof )2102( n- P( tnacifingis  ydob ni noitairav )50.0>

 tnereffid ta lio laitnesse cilrag htiw def spuorg tnemtaert lla gnoma niag thgiew

l .lio laitnesse cilrag tnec rep 3.0 dna 2.0 ,1.0 fo sleve  

 hselamurihT  la te non detroper )2102( . -  neewteb ecnereffid tnacifingis

.niag thgiew ni nosaes retniw dna yniar ,remmus  

lA - eissaK   .la te tcartxe cilrag htiw teid eht taht detroper )3102(  

 )gk/mpp53( 07( redwop rebut ekohcitra melasureJ dna   tnereffid ta )gk/mpp

.puorg lortnoc htiw derapmoc nehw niag thgiew ydob devorpmi slevel  

 rhemzuomA   .la te  devresbo )3102( tceffe tnacifingis on   thgiew ydob no

.cilrag fo setar tnereffid htiw detnemelppus sreliorb fo niag  

 homiJ  la te sreliorb nehw taht detroper )3102( .  erew   cilrag htiw def

 fo etar ta redwop 5.2 dna 0.2 ,5.1 ,0.1 ,5.0 ,0.0  gk rep g   ti  tnacifingis on dah

.niag thgiew no tceffe  

dieaS  .la te   )3102(  yltnacifingis saw ecnamrofrep htworg taht devresbo

rehgih   htiw noitidda   eht fo teid ni ximerp tnalp dees kcalb dna redwop cilrag fo

 .sdrib  

etroper )4102( iqarI dna diE 002 htiw def reliorb eht taht d   cilrag g

 rep redwop deef fo not   dah  eht naht thgiew ydob evil retaerg yltnacifingis

.puorg lortnoc  

avocbukaJ   .la te 01 fo etar ta cilrag taht detats )4102(  51 dna g   deef gk/g

.sdrib eht fo niag thgiew ydob eht tceffa ton did  

 iorb fo niag thgiew ydob eht taht dnuof )4102( aynajuoS dna edrahK  srel

 devorpmi saw P( yltnacifingis  fael meen dna cilrag htiw def nehw )50.0<

.noitanibmoc rieht dna enola redwop  
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 hurofelO - helokO   .la te  def nehw nekcihc reliorb taht dewohs )4102(

hgiew ydob lanif eht ni noitairav tnacifingis ni detluser redwop cilrag htiw  dna t

.spuorg lortnoc dna stnemtaert eht gnoma niag thgiew ydob ylkeew  

letaP  la te rep 5.0 ta teid ni def cilrag taht dewohs )4102( .   devorpmi tnec

evitcudorp  .lortnoc ot derapmoc sa ecnamrofrep  

 acavuP   .la te  saw thgiew ydob tsehgih eht taht dewohs )4102(  deveihca

1.1732( redwop cilrag tnec rep 5.0 htiw tnemtaert ni   yb dewollof saw hcihw )g

1.6332( redwop cilrag tnec rep 0.1 htiw tnemtaert  .)g  

aksozrB  .la te   detnemelppus teid htiw def sreliorb taht detroper )5102(

gk lm 52.2 dna 05.1 ,00.1 htiw –1  ydob desaercni dewohs tcartxe diuqil cilrag fo

.thgiew  

vonakuL   .la te  syad 65 ta thgiew ydob evil ni esaercni devresbo )5102(

puorg lortnoc htiw - 53.06 ± 0224  redwop cilrag tnec rep 2.0 ,g - 55.56 ± 3.0324  

redwop cilrag tnec rep 4.0 ,g - 19.06 ± 7.6424   dna g tnec rep 8.0  redwop cilrag - 

77.45 ± 7824  .)g  

ihtnamaS  .la te  detats )5102(   tsehgih eht P( )50.0<   saw niag thgiew

.deef fo not rep cilrag gk 1 htiw def sdrib ni devresbo  

lE - ahctak  la te )6102( .  cilla yrateid dedivorp   etar eht ta sreliorb ot ni

fo ,0.0  cilla gm 001 dna 57 ,05 ,52  k/ni  yehT .skeew suounitnoc evif rof teid g

cilla yrateid taht detroper  57 dna 05 ,52 ta noitatnemelppus ni   teid gk/gm

 tuoba yb niag latot dna thgiew ydob lanif devorpmi )50.0�P( yltnacifingis

a )tnec rep 31.01 ,dna 67.21 ,78.6(  ,)tnec rep 3.01 dna 30.31 ,9.6( dn

.puorg kcihc reliorb lortnoc htiw derapmoc nehw ylevitcepser   hgih tsartnoc nI

k/gm001( level cilla fo noitidda )g   lanif desaerced )50.0�P( yltnacifingis non ni

oba yb skcihc reliorb fo niag latot dna thgiew ydob  31.1 tu dna  tnec rep 2.1 , 

ylevitcepser lortnoc htiw derapmoc nehw , . 
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 ayignaraK   .la te 6102( P( saw niag thgiew taht dewohs )  ni rehgih )50.0<

.cilrag tnec rep 1 gniniatnoc steid htiw def sdrib  

iyibedA  la te  detceffa ton saw ecnamrofrep htworg taht detroper )7102( .

 yb .tnec rep 3 dna 2 ,1 ta cilrag deirdnus dna war fo noitatnemelppus yrateid  

niahogroB  la te  cilrag ni ecnamrofrep retteb devresbo )7102( .

 spuorg ni thgiew ydob rehgih yltnacifingis htiw puorg detnemelppus

 .cilrag tnec rep 1 htiw detnemelppus  

itsO  la te 2( .  oitar noisrevnoc deef dna thgiew ydob taht devresbo )710

 yltnacifingis saw (P� 50.0 )  eht ot derapmoc sa nosaes retniw gnirud rehgih

.nosaes remmus  

ycneiciffe deef dna ekatni deeF 3.2  

redilwoH dna malsI   yniar dna remmus gnirud taht detroper )0991(

rep 27.2 dna 9 yb ekatni deef ni esaerced saw ereht ,nosaes  ylevitcepser ,tnec , 

 dna remmus ,retniw gnirud 42.2 dna 17.2 ,55.2 eb ot devresbo saw RCF dna

.nosaes yniar  

rimeD  la te non dnuof )3002( . -  tnacifingis  deef ni noitairav

ciffe deef dna noitpmusnoc htiw def sreliorb neewteb ycnei   deef tnereffid evif

 sevitidda ziv  . ud ,onagero -  reliorb ni redwop emyht dna cilrag ,ninopiuq ,hccas

.teid  

 alomedA   .la te ib taht detats )4002( nehw ekatni deef rehgih dah sdr   def

no  5( cilrag  01 ,gK rep g  51 ,gk rep g  .)gk rep g  

lA dna idomaH -  detats )6002( ynadmaH  fo noitatnemelppus yrateid taht

rep 4.0 dna 2.0 ta cilrag   deef latot desaerced yltnacifingis nwohs dah tnec

eid lortnoc ni sdrib naht ycneiciffe deef retteb dna noitpmusnoc .t  
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 ineyA   .la te  tceffe tnacifingis yna evah ton did cilrag taht detats )8002(

.nekcihc reliorb ni RCF deef no  

 lednavaJ   .la te rep 1 ro 5.0 ,521.0 ta noisulcni cilrag taht dewohs )8002(  

.ekatni deef yliad eht tceffa ton did slevel tnec  

 eerunaB  te  .la rep 00.3 sa llew sa 52.2 fo noisulcni taht devresbo )9002(  

tnec  cilrag  tnec rep 57.0 dna eciuj   cilrag ni redwop  reliorb   yltnacifingis noitar

P( ,revewoH .noitpmusnoc deef decuder )10.0<  noitatnemelppus cilrag   on dah

.RCF no tceffe tnacifingis  

 allaldaF   .la te o )0102( P( yltnacifingis saw RCF devresb  )50.0<

 rep 3.0 htiw def nekcihc reliorb ni devorpmi .cilrag tnec  

  tnec rep 52.0 ta dengissa erew cilrag dna regnig taht detats )0102( unO

detluser steid rehsinif reliorb ni level  ni  retteb   fo )88.2( oitar noisrevnoc deef

.)82.3( puorg lortnoc eht ot derapmoc sa nekcihc reliorb  

 ilaruoP   .la te  detats )0102(  cilrag tnec rep 2.0 ta def snekcihc taht

.)18.1( oitar noisrevnoc deef tseb eht dah redwop  

 iseeaR   .la te  cilrag tnec rep 3 def snekcihc reliorb taht devresbo )0102(

redwop   noitpmusnoc deef rehgih dna )28.1( oitar noisrevnoc deef retteb dah

ortnoc eht naht .puorg l  

 ijA   .la te  dna 05 ,52 fo etar eht ta cilrag fo noisulcni taht detroper )1102(

 eht lla ni ega fo syad 12 ta oitar noisrevnoc deef devorpmi teid gk rep gm 001

.cilrag htiw def sdrib  

 deyaF  .la te  detroper )1102( rep cilrag gk 5.0 htiw def sdrib taht   fo not

.RCF tseb eht deniag deef  
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 miharbI  fo teid ni dedda saw cilrag tnec rep 3 nehw taht detroper )1102(

sdrib reliorb  detluser   tnacifingis ni P( <  dna ekatni deef ni desaercni )50.0

.noitazilitu deef fo ycneiciffe  

buosnaM  ts )1102( isulcni cilrag taht deta 1 ta no   deef fo gk rep g

 yltnacifingis  snekcihc reliorb fo oitar noisrevnoc deef eht desaercni  

  dna 2.0 ta cilrag fo noisulcni yrateid taht detroper )2102( ramO dna assI

rep 4.0   dna noitpmusnoc deef sreliorb no stceffe tnacifingis on dah tnec

 ycneiciffe .noitazilitu deef fo  

 ayiruS   .la te  5.0 level eht ta evitidda deef sa cilrag taht dewohs )2102(

tnec rep   ot derapmoc sa sdrib reliorb ni )68.1( RCF eht devorpmi yltnacifingis

.)29.1( teid lortnoc htiw sdrib  

izaT   .la te 1.0 fo noisulcni taht detroper )2102(  tnec rep 3.0 dna 2.0 ,

 ni spuorg tnemtaert lla neewteb noitairav tnacifingis on dah lio laitnesse cilrag

 oitar noisrevnoc deef fo seulav eht  

hselamurihT  la te non detroper )2102( . -  neewteb ecnereffid tnacifingis

 .RCF dna ekatni deef ni nosaes retniw dna yniar ,remmus  

lA - eissaK   .la te  rebut ekohcitra melasureJ dna cilrag taht detats )3102(

88.1 dna 89.1( oitar noisrevnoc deef devorpmi slevel tnereffid ta tcartxe  nehw )

.)10.2( puorg lortnoc htiw derapmoc  

 rhemzuomA   .la te  stceffe tnacifingis on erew ereht taht dewohs )3102(

 fo level eht ta detnemelppus tcartxe cilrag htiw def nehw stnemtaert eht gnoma

tnec rep 6.0 dna 3.0 , evo oitar noisrevnoc deef no ylevitcepser  lairt eritne eht r

.syad 24 fo  

 bigalE   .la te  tnec rep 3 ta cilrag fo noitidda taht dewohs )3102(

nekcihc reliorb fo ekatni deef desaercni . 
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 homiJ  la te  noitpmusnoc deef ni noitcuder tnacifingis detroper )3102( .

cilrag htiw oitar noisrevnoc deef retteb dna   ,5.1 ,0.1 ,5.0 ,0.0 fo etar ta redwop

gk g 5.2 dna 0.2 -1  .  

dieaS  .la te   taht detats )3102( noitidda   dees kcalb dna redwop cilrag fo

 elihw noitpmusnoc deef rehgih yltnacifingis ni detluser teid eht ot ximerp tnalp

 fo noisulcni eht yb detceffa ton saw RCF .cilrag  

  )4102( iqarI dna diE P( tnacifingis ylhgih devresbo 0.0<  fo tceffe )10

 deef evitalumuc naem eht taht detroper yehT  .ekatni deef evitalumuc no cilrag

 htiw yllaudarg esaerced ot dnet hcihw puorg lortnoc ni tsehgih saw ekatni

ilrag fo level gnisaercni  dna 17.1 ,66.1 ,85.1 eb ot dnuof saw RCF naem ehT .c

rg rof 97.1 0 dna 001 ,051 ,002 no def spuo   ,deef fo not rep redwop cilrag g

ylevitcepser . 

izatlE   .la te 3 htiw teid eht taht dewohs )4102(   redwop cilrag tnec rep

)29.1( oitar noisrevnoc deef tseb eht dah   puorg lortnoc htiw derapmoc nehw

.)00.2(  

anawkaM   .la te ( 1.0 htiw sdrib taht detroper )4102  cilrag tnec rep   dah

 yltnacifingis  erew taht sdrib ot derapmoc sa noitpmusnoc deef rehgih

5.0 htiw detnemelppus  .teid lortnoc htiw sdrib dna cilrag tnec rep  

urofelO h- helokO   te  .la taht dedulcnoc )4102(   nekcihc reliorb

41 ta cilrag htiw detnemelppus   )71.2( oitar noisrevnoc deef retteb dah gk/g

.puorg )35.2( lortnoc naht  

 letaP la te  devorpmi tnec rep 5.0 ta dedda cilrag taht detroper )4102( .

 ni ycneiciffe deef eht .nekcihc sreliorb  

acavuP   .la te  ni tsewol saw oitar noisrevnoc deef taht dewohs )4102(

 puorg lortnoc ot derapmoc sa )08.1( puorg detaert )tnec rep 0.1 dna 5.0( cilrag

.)01.2(  
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haimaR   .la te redwop cilrag htiw sdrib gnideef taht detats )4102(  5.0(  

 )tnec rep  dah P( desaercni i deef latot eht )50.0<  )g 5.3593( ekatn  derapmoc sa

4773( puorg lortnoc eht ot  .)g  

aksozrB  .la te   htiw def sdrib ni ycneiciffe deef retteb detroper )5102(

gk lm 52.2 dna 05.1 ,00.1 –1 .tcartxe diuqil cilrag fo  

 vonakuL  .la te  (  detats )5102  ,redwop cilrag fo sesod gnisaercni htiw taht

 fo keew ht7 eht ot pu ycnednet evitisop elbats a deniatniam noisrevnoc deef

puorg lortnoc( ega - redwop cilrag tnec rep 2.0 ,30.0 ± 79.1 -  rep 4.0 ,30.0 ± 49.1

redwop cilrag tnec - cilrag tnec rep 8.0 dna 30.0 ± 39.1  redwop -  htiw )0.0 ± 59.1

.noitatnemelppus redwop cilrag  

ihtnamaS  la te  derrucco noitpmusnoc deef tsehgih taht devresbo )5102( .

 tsewol eht yltnacifingis dna evitidda sa cilrag tuohtiw nekcihc reliorb ni

P( )50.0<   sdrib ni devresbo saw oitar noisrevnoc deef  rep cilrag gk 1 htiw def

.deef fo not  

lE - ahctak  la te  taht detroper dah )6102( .  fo deef ni noitidda cilrag

 noitpmusnoc deef desaercni nekcihc reliorb elihw   ta cilrag k/ gm 57 ro 05 ,52  g

.RCF devorpmi teid ni level  

iyibedA  la te  sdrib taht devresbo )7102( .  tnec rep 3 dna 2 ,1 htiw def

yltnacifingis cilrag  .sdrib eht fo RCF dna ekatni deef eht tceffa ton did  

niahogroB  la te  dna 0.1 ,5.0 ta cilrag fo noisulcni taht detroper )7102( .

rep 5.1  .oitar noisrevnoc deef tseb ni detluser tnec  

na egatnecrep gnisserD 4.2 scitsiretcarahc ssacrac d  

 aciraS   .la te ( rep 1.0 ta def redwop cilrag taht dnuof )5002   ton did tnec

 yna evah P( tnacifingis >  eht fo scitsiretcarahc ssacrac eht no fo tceffe )50.0

.nekcihc reliorb  
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 lA dna idomaH -  devresbo )6002( ynadmaH  gnisserd taht  dna egatnecrep

 fo noisulcni yrateid eht htiw yltnacifingis desaercni thgiew ssacrac evitaler eht

rep 4.0  .redwop cilrag tnec  

 lednavaJ   .la te  gnisserd ni noitairav tnacifingis on devresbo )8002(

,52.0 ,521.0( cilrag eht gnoma snagro lanretni dna egatnecrep  rep 2 dna 1 ,5.0  

 .puorg detnemelppus )tnec  

 alomedA   .la te  rieht dna regnig ,cilrag fo noisulcni taht detroper )9002(

id ni serutxim P( tnacifingis dah reliorb fo te  tnec rep ssacrac no tceffe )100.0<

.thgiew snagro dna  

hedazireyahsA   .la te detroper )9002(   ta cilrag fo noitatnemelppus taht

 eht ot derapmoc sa egatnecrep gnisserd rehgih ni detluser level not rep gk1

.lortnoc  

 doomhaM  .la te   )9002( rep 5.0 fo noitidda taht delaever  tnec  cilrag   ni

eht  reliorb   noitairav tnacifingis on dewohs noitar P(  )50.0> acrac ni  dna ,dleiy ss

.cilrag fo noitidda tuohtiw ro htiw teid def sdrib eht fo thgiew nagro  

ibinO  la te  tnempoleved nagro dna dleiy ssacrac eht taht dnuof )9002( .

ib eht fo P( tceffa tnacifingis on dah sdr >  fo noisulcni cilrag yrateid yb )50.0

 .cilrag  

ilaruoP   .la te  yb detceffa ton erew strap ssacrac taht detroper )0102(

.noitatnemelppus cilrag dna regnig  

iseeaR   .la te  1 ,5.0( cilrag taht devresbo )0102(  )tnec rep 3 dna

P( yltnacifingis teb decneulfni )100.0< .citsiretcarahc ssacrac ret  

 deyaF  .la te taht detats )1102(  a def cilrag k 0.1 dna 5.0 ,0 fo etar eht t  g

deef fo not rep   dah  ni noitairav elihw dleiy ssacrac eht ni noitairav tnacifingis
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 tuohtiw ro htiw sdrib eht gnoma thgiew telbig  noitatnemelppus cilrag non saw - 

.tnacifingis  

 miharbI  yltnacifingis desaerced thgiew neelps taht detats )1102(

rep 5 dna 3 ta )50.0�P(   dna asrub ,egatnecrep gnisserd ehT .redwop cilrag tnec

ew sumyht non dewohs sthgi - P( tnacifingis  eht neewteb ecnereffid )50.0>

 .spuorg  

aksozrB   te .la   fo etar eht ta egatnecrep gnisserd taht detroper )5102(

lm 52.2  gk rep  yltnacifingis saw tcartxe cilrag diuqil   naht rehgih )10.0�P(

5.27 sv 8.47( puorg lortnoc   )10.0�P( tnacifingis devresbo yehT .)tnec rep

m 05.1 fo etar eht ta thgiew revil ni esaercni .gk rep l  

ihtnamaS  la te  taht detroper )5102( . evah ton did cilrag   yna  evitisop

tceffe   .sdrib eht fo tnec rep ssacrac no  

 hgniS  .la te  )tnec rep 0.2 dna 5.1 ,0.1( tcartxe cilrag taht detroper )5102(

 reliorb eht fo citsiretcarahc ssacrac eht tceffa ton did .sdrib  

eviL/ytilatroM 5.2  xedni ecnamrofrep dna ytiliba  

  notroH  .la te on did cilrag taht dedulcnoc )1991(  tceffa t  fo ecnamrofrep

.sdrib eht  

 allaldaF   .la te  cilrag fo slevel tnereffid fo stceffe eht detagitsevni )0102(

0( 00.  rep 6.0 dna 54.0 ,3.0 ,51.0 , dna reliorb fo teid eht ot dedda )tnec   devresbo

P( yltnacifingis puorg tnemtaert ni etar ytilatrom rewol )50.0<   detnemelppus

rep 3 htiw  .cilrag tnec  

 ilaruoP   .la te 5.65( tseb saw xedni ecnamrofrep eht taht dewohs )0102(  

rep 2 htiw def snekcihc ni )tnec rep   4.05( tsrow saw ti dna redwop cilrag tnec

1 htiw def puorg ni )tnec rep  .redwop cilrag tnec rep  
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  deyaF  .la te  )1102( dessessa   ytilauq ssacrac ,ecnamrofrep evitcudorp

g htiw def sreliorb fo thgiew nagro dna 0 ta redwop cilra 0. k 0.1 dna 5.0 ,  rep g

eef fo not non devresbo dna d -  eht fo etar ytilatrom ni ecnereffid tnacifingis

.sreliorb  

atrom on saw ereht taht detroper )2102( demhA  def nehw sreliorb ni ytil

 htiw teid desab tcartxe cilrag   dna laiborcimitna ot eud saw ti taht detats dna

.tcartxe cilrag fo seitreporp yrotalumits enummi  

 izaT   .la te  cilrag fo tceffe eht yduts ot tnemirepxe na detcudnoc )2102(

 nekcihc reliorb ni retomorp htworg sa dnuof dna   tnec  tnec rep  lla ni ytilibaevil

ert .spuorg deta  

 hselamurihT  la te non detroper )2102( . -  neewteb ecnereffid tnacifingis

 egatnecrep gnisserd dna ytilatrom hgih ni nosaes retniw dna yniar ,remmus

.snosaes retniw dna remmus ot derapmoc sa nosaes yniar gnirud  

lA - eissaK   .la te  detroper )3102(  530.0 ta tcartxe cilrag htiw teid eht taht

ytilibaevil devorpmi level tnec rep   derapmoc nehw )tnec rep 7.39( tnec rep

.)tnec rep 7.19( puorg lortnoc htiw  

 bigalE  .la te   retomorp htworg sa cilrag fo noisulcni taht detroper )3102(

rep 3 ta   dah level tnec ni tnemevorpmi tnacifingis   fo sretemarap evitcudorp

.skcihc reliorb  

homiJ  la te  g 5.1 ot 0.1( cilrag fo noitatnemelppus taht detacidni )3102( .

gk -1)  devorpmi  .sdrib reliorb ni ecnamrofrep  

  civesoliM  .la te  eht deiduts )3102(  tceffe noitcudorp no cilrag fo  

 naeporuE fo seulav eht taht dedulcnoc dna sdrib reliorb fo sretemarap

 on dewohs dna egnar lausu ni erew )FEPE( rotcaF ycneiciffE noitcudorP

puorg lortnoc( spuorg neewteb secnereffid tnacifingis - 5.1 ,39.9 ± 082   tnec rep

redwop cilrag - 3 dna 86.6 ± 182  rep  redwop cilrag tnec - .)35.7 ± 372  
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htiw def sreliorb taht dnuof )4102( iqarI dna diE  002 gniniatnoc teid   g

not rep redwop cilrag  desaerced yltnacifingis dah   derapmoc sa etar ytilatrom

ot rep redwop cilrag g 051 dna 001 ,0 deviecer taht spuorg rehto eht htiw .n  

izatlE   .la te  detceffa ton saw etar ytilatrom taht detroper )4102(

 eht ta nekcihc reliorb fo teid ni cilrag deredwop fo noitidda eht yb yltnacifingis

 dna detaert eht ni egatnecrep ytilibaevil ehT .tnec rep 4 dna 3 ,2 fo level

0.99 saw puorg lortnoc   rep .tnec  

 letaP  .la te w dexim ro enola cilrag fo noisulcni taht dewohs )4102(  hti

 devorpmi dees keergunef  puorg lortnoc ot derapmoc sa xedni ecnamrofrep

.)86.44(  

acavuP   .la te taht detroper )4102(   devorpmi yltnacifingis cilrag

1.592 sa xednI reliorB naeporuE  p 7.382 dna tnec re   0.1 dna 5.0 def tnec rep

 4.022( tnemtaert lortnoc ot nosirapmoc ni ylevitcepser ,redwop cilrag tnec rep

 )tnec rep  

aksozrB  .la te   detnemelppus teid htiw def sreliorb taht detroper )5102(

gk lm 52.2 dna 05.1 ,00.1 htiw –1  rewol dewohs tcartxe diuqil cilrag fo

 ni tnec rep 87.2 htiw ylevitcepser ,tnec rep 06.0 dna 36.0 ,01.0 fo etar ytilatrom

.puorg lortnoc eht  

lE - ahctak  la te taht detroper )6102( .   fo etar eht ta noitatnemelppus cilrag

cilrag gm 001 dna 57 ro 05 ,52 k/  teid g  xedni ecnamrofrep eht devorpmi dah

 htiw derapmoc nehw )ylevitcepser ,70.4±49.741 ,88.3±85.551 ,20.3±73.931(

 .)97.3±95.521( lortnoc  

niahogroB  la te  0.1 ,5.0 ta redwop cilrag fo noisulcni taht detats )7102( .

frep reliorb tsehgih ni detluser tnec rep 5.1 dna  xedni ycneiciffe ecnamro

tnec rep 001 dna )IEPB(  vil e  .tiforp ssorg rehgih dna ytiliba  
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eliforp doolB 6.2  

  amrahS  .la te  eht ta redwop cilrag gnitnemelppus taht devresbo )9791(

rep 3 dna 2 ,1 etar   yb loretselohc ekoy dna gge decuder sdrib reliorb ni tnec

 .ylevitcepser ,g rep gm 38.3 dna 01.4 ,54.5  

001/g( nibolgomeaH rof seulav ehT  01( CBR ,)lm 6 mm/ 3  rep( VCP ,

01( CBW ,)tnec 3 mm/ 3  ,setycohpmyl ,lihposab ,lihponisoe ,lihporeteh ,

setyconom   ,965.6 ± 299.42 ,31.3 ±1.92 ,24.0 ±28.2 ,09.1 ±1.01 saw CBW 001/

9 ± 5.62  8.16 ,9.2 ± 3.4 ,1.2 ± 9.2 ,2.  llewxaM( ylevitcepser ,1.3 ± 2.4 ,2.11 ±  te

.la  .)0991  

 notroH la te  dna loretselohc mures decuder cilrag taht detats )1991( .

rpopil ytisned hgih amsalp tnec rep 0l yletamixorppa yb loretselohc nieto  ta  

01( cilrag yrateid gk gm 000 -1  esoculg amsalp dna sedirecylgirt amsalp elihw )

non eb ot dnuof erew -  rof seulav eht detroper yehT .cilrag ot eud tnacifingis

11 ,02.221 ,07.131 ,9.721 eb ot LDH dna loretselohc ldgm 08.8 -1  ,04.101 dna

ldgm 09.09 dna 07.201 ,08.901 -1 p rof seulav ehT .ylevitcepser , sal  esoculg am

erew sedirecylgirt dna   ,5.23 ,08.53 dna 04.661 ,01.661 ,951 ,461 eb ot detroper

ldgm 08.33 ,07.23 -1 .ylevitcepser ,  

 yddeR la te  on saw ereht detats )1991( .  mures no tceffe tnacifingis

.lio cilrag tnec rep 20.0 ta loretselohc  

)3991( niaJ ot gnidroccA   morf segnar snekcihc ni stnuoc etycokuel latot

 00021 – l�/llec 00003  

ttoknerriB  .la te   gniyal ni cilrag gnitnemelppus taht detroper )0002(

hw latot desaercni sneh .esnopser enummi doog gnitcelfer sllec doolb eti  

 ni devlovni hcihw msinahcem eht taht detats )1002( uiL dna heY

 seitivitca eht secuder ti taht si LDL dna edirecylgirt ,loretselohc eht gnisaerced

cinegoretselohc dna cinegopil citapeh fo   dica yttaf sa hcus semyzne sisehtnys  ,
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3 ,emyzne cilam - yxordyh -3- lyratulglyhtem -  dna esatcuder )AoC GMH( AoC

esoculg - esanegordyhed etahpsohp 6 . 

alomedA  la te taht detroper )4002( .  01 htiw cilrag htiw def sdrib   rep g

 dna sllec doolb etihw latot ni desaercni dna emulov llec dekcap eht decuder gK

.tnemtaert cilrag no sdrib rof slihportuen  

lA dna idomaH -  devresbo )6002( ynadmaH  noitatnemelppus yrateid taht

rep 4.0 dna 2.0 ta cilrag fo   tnec P( yltnacifingis rcni )50.0< esae d  llec dekcap

saw level loretselohc eht elihw emulov  yltnacifingis  P(  eht rof desaerced )10.0<

rep 4.0 htiw def puorg  .cilrag tnec  

 miL la te  taht detroper )6002( . fo noitidda   cilrag tnec rep 5 ro ,3 ,1 ,0

.sneh gniyal ni level nietorpopil ytisned hgih eht egnahc ton did  

avohalB  la te  erutarepmet latnemnorivne wol taht detroper )7002( .

 doolb dna ecnamrofrep fo secidni emos decneulfni ylevitagen retniw gnirud

c reliorb ni metsys  nosaes retniw taht devresbo yehT .snekcih  decneulfni dah

P( yltnacifingis <  ni( surohpsohp ,dica ciru ,snietorp latot fo level eht )50.0

 dna nibolgomeah ,)snekcihc reliorb elam ni( esoculg ,)snekcihc reliorb elamef

hT .)snekcihc reliorb elam ni( thgiew revil  dna wol htob taht detats rehtruf ye

.yaw evitagen a ni tca serutarepmet hgih  

irafaJ  la te detroper )8002( .   yb detceffa ton saw srebmun etycokuel taht

 .sdrib ni noitatnemelppus cilrag  

alomedA  .la te   serutxim rieht dna regnig ,cilrag taht devresbo )9002(

 noitartnecnoc nibolgomeah dna sllec doolb der tceffa ton did  ni .snekcihc  

 dasarP la te  dna etycohpmyl desaercni cilrag taht dnuof )9002( .

lihporeteh   tnuoc etycorhtyre latot dna nibolgomeah fo seulav elihw stnuoc

erew  .spuorg detaert cilrag ni desaerced  
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unaB eer  te   .la etcejbus erew sreliorb nehw taht detroper )9002(  evif ot d

 tnemtaert yrateid ziv . tnec rep 3 ,lortnoc  cilrag  tnec rep 52.2 ,eciuj  cilrag   ,eciuj

rep 57.0   no tceffe sti yduts ot redwop cilrag tnec rep 1 dna redwop cilrag tnec

dna ecnamrofrep htworg   ,skcihc sreliorb ni level loretselohc mures

g cilra  noitatnemelppus  is eciuj ro redwop ni rehtie P( yltnacifing  derewol )10.0<

.level loretselohc mures  

 iohC  .la te � htiw gnola cilrag fo noitidda taht devresbo )0102( -

dna latot decuder ylbaredisnoc lorehpocot  wol -  loretselohc nietorpopil ytisned

hgih desaercni dna - .doolb reliorb ni loretselohc nietorpopil ytisned  

allaldaF   .la te 0( cilrag fo stceffe eht detagitsevni )0102( 00.  ,3.0 ,51.0 ,

rep 6.0 dna ,54.0  dnuof dna skcihc reliorb fo teid ni dedda )tnec   ( yltnacifingis

ot rehgih )50.0<p c doolb etihw lat rep 3.0 def sdrib ni )CBWT( slle   cilrag tnec

.tnemtaert lortnoc eht ni dedrocer saw CBWT rewol elihw  

heinaH  la te noitatnemelppus taht detroper )0102( .   desaercni cilrag fo

eliorb ni stnuoc sllec doolb etihw .nekcihc r  

rep 52.0 ta cilrag fo noitatnemelppus taht detroper )0102( unO   did tnec

.sdrib eht fo scitsiretcarahc lacigolotameah eht decneulfni ylesrevda ton  

 inayhgoT la te ( tnacifingis detroper )0102( . P<  der eht ni esaercni )50.0

 egatnecrep tircotameah dna noitartnecnoc nibolgomeah ,tnuoc sllec doolb

.gk rep g 4 fo etar eht ta dedda saw redwop cilrag nehw  

 miharbI  )tnec rep 5 dna 3 ,0( cilrag def sreliorb taht detats )1102(

ingis on  ni detluser P( tnacif .0>  eht dna VCP ,CBW ,CBR no stceffe )50

 ,elihportuen ,setycohpmyl gnidulcni sllec doolb etihw fo tnuoc laitnereffid

.stnemtaert tnereffid eht neewteb setyconom dna ,elihponisoe ,elihposab  
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imihaR   .la te eht decuder tnec rep 1.0 ta def cilrag taht detats )1102(  

 eht gnisaercni elihw edirecylgirt dna nietorpopil ytisned wol ,loretselohc latot

.nietorpopil ytisned hgih  

 inayhgoT  .la te  )1102(  cilrag htiw def sreliorb syad 24 ni taht dewohs

 dna nietorpopil ytisned wol mures eht desaerced ,deef gk rep g 5 @ redwop

cni .nietorpopil ytisned hgih desaer  

 snekcihc reliorb ni tcartxe cilrag fo tceffe eht detaulave )2102( demhA

 ehT .tnec rep 2 ta retaw gniknird ni detnemelppus t  lato e  etycorhtyr c  tnuo  dna

p  dekca c  lle v a noitairav tnacifingis dewohs puorg detaert fo slevel emulo  gnom

 .spuorg eht  

 irA .la te  deiduts )2102(  sreliorb fo ecnamrofrep    fo htiw def   51 ,01 ,0

02 dna  tnec rep   slevel rehgih ta setilobatem mures lla ni desaercni ni gnitluser

 saw level cilrag nehw desaerced saw hcihw loretselohc tpecxe cilrag fo

 .desaercni  

 doolb lacimehcoiB erew ega fo syad 24 ta sreliorb fo sretemarap   ,88.52

 éfaC( GT ,LOC ,LDL ,LDH rof ld/gm 32.23 dna 27.001 ,93.86 .la te  , .)2102  

na 2 ,0 ta redwop cilrag fo noitidda taht dewohs )2102( ramO dna assI  d

<P( yltnacifingis tnec rep 4.0  )50.0 direcylgirt ,loretselohc eht derewol  wol ,se

 nietorpopil ytisned  derapmoc sa slevel nietorpopil ytisned hgih desaercni dna

.sdrib lortnoc ot  

 iynomiynO   .la te  ,52.0 htiw def erew sreliorb nehw taht detroper )2102(

cilrag tnec rep 57.0 dna 05.0 , saw ereht  non - P( tnacifingis >  no tceffe )50.0

 .sdrib eht fo yrtsimehc mures dna lacigolotameah  

 CBR ,)ld/g( nibolgomeah ,)tnec rep( VCP rof seulav lamron ehT

01( 6 01( CBW dna )lm/ 3  ,48.4 ot 12.4 ,86.31 ot 06.11 ,00.14 ot 9.53 era )lm/

3.4 ot 70.4 vikiW( ylevitcepser ,4 )2102 ,te . 
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bigalE  .la te   laitnereffid eht dna CBW ,VCP ,CBR taht detroper )3102(

b etihw fo tnuoc slihportuen gnidulcni sllec dool ponisoe , slih  dna setyconom ,

on dah setycohpmyl  P( tceffe tnacifingis reliorb ni )50.0>   htiw detnemelppus

.tnec rep 5 dna 3 ta cilrag  

lE - ahaF m la te  ecnereffid tnacifingis on saw ereht taht devresbo )4102( .

 detnemelppus teid htiw def sreliorb neewteb sretemarap doolb eht fo tsom ni

 .sretomorp htworg citoibitna dna sevitidda deef larutan htiw  

 letaP la te P( tnemevorpmi devresbo )4102( . ib eht ni )50.0<  lacimehco

gnidulcni sretemarap   ni nietorpopil ytisned wol dna edirecylgirt ,loretselohc

.redwop cilrag fo tnec rep 5.0 htiw detnemelppus reliorb  

aksozrB  .la te   saw ereht taht detats )5102(  on tnacifingis  P(  )10.0�

ecylgirt ,esoculg fo level eht ni noitairav  ytisned hgih ro loretselohc latot ,sedir

iuqil htiw def sdrib fo mures doolb eht ni nietorpopil  etar eht ta tcartxe cilrag d

 fo 52,2 ,5.1,1,0  gklm -1. 

 ,snosaes ,xes ,ega htiw seirav ygolotameah drib taht detats )5102( senoJ

 lanomroh dna tnemnorivne .ecneulfni  

hurofelO - helokO  la te  teid htiw def sreliorb taht detroper )5102( .

 regnig lm 05 ,0 fo level eht ta cilrag dna regnig fo tcartxe htiw detnemelppus

 hcae lm 52 cilrag dna regnig fo erutxim a dna tcartxe cilrag fo lm 05 ,tcartxe

retaw fo retil rep  si P( yltnacifing  ,VCP ,noitartnecnoc bH eht desaercni )10.0 <

.loretselohc desaercni dna CBR  dna CBW  

ihtnamaS  la te  rof slevel loretselohc mures latot rewol detroper )5102( .

iorb 2 htiw detnemelppus nekcihc rel  o not rep cilrag gk  yb dewollof deef f

 esoht 1 htiw   level LDH rehgih devresbo osla yehT .deef fo not rep cilrag gk

 ot derapmoc sa teid rieht ni cilrag htiw def sdrib ni level LDL rewol dna

.lortnoc  
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ynahgamraV  la te detcudnoc )5102( .  51 dna 01 ,5 gnidda yb lairt a   g

1 ni sblub cilrag  k eliorb fo teid g  lacigolotameah eht no stceffe sti yduts ot sr

 doolb der eht taht dnuof dna sretemarap P( ylraenil desaerced tnuoc llec 0.0 <  )5

 erutarepmet dradnats rednu teid eht ni slevel blub cilrag gnisaercni htiw

 .snoitidnoc  

lE - ahctak  la te bH ,sCBR desaercni cilrag taht detats )6102( .   ,tnec rep

 dna sedirecylgirt mures doolb decuder dna stinu mures doolb ,tnec rep VCP

.sdrib reliorb ni snoitartnecnoc loretselohc latot  

 ,setyconom ,setycohpmyl ,slihporeteh ,VCP rof seulav ecnerefer ehT

ponisoe  ,5 ot 2 ,8 ot 2 ,06 ot 24 ,14 ot 23 fo egnar eht ni saw slihposab dna slih

 dna loretselohc rof eulav eht elihw ylevitcepser ,tnec rep 2 ot 0 dna 2 ot 0

w esoculg L/1omm 0.41 ot 0.7  ,3 ot 1  sa (  ylevitcepser , lobmaN  .la te   .)6102

 ni esaercni devresbo yehT  sreliorb ni skeew evif ot ruof morf level esoculg

 yeht hcihw sreyal ni skeew owt ytfif ot ruof morf desaercni loretselohc elihw

.gniga dna deef eht ni tnetnoc loretselohc detalumucca ot eud si denipo  

scimonocE 7.2  

redilwoH dna malsI   deniatbo saw tiforp mumixam taht detroper )0991(

 ni muminim dna remmus ni etaidemretni ,retniw gnirud deraer sreliorb morf

.nosaes yniar  

rimeD  la te  steid def erew sreliorb nehw taht detroper )3002( .

oc deef eht emyht dna cilrag ,onagero htiw detnemelppus  thgiew fo gk rep sts

ud htiw detnemelppus steid nevig esoht ni naht rehgih saw niag -  ,hccas

.retomorp htworg citoibitna dna ninopiuq  

dayaF   .la te  elbatiforp saw cilrag fo noitatnemelppus taht detats )1102(

.sdrib sreliorb fo noitcudorp rof tneiciffe dna  
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zaT i  .la te  3.0 ta detnemelppus lio laitnesse cilrag taht detroper )2102(

 .spuorg detaert eht gnoma )72.1( oitar ytilibatiforp tsehgih eht dah tnec rep  

 noitatnemelppus labreh taht detats )3102( uruttuP dna iruveE  dah

 ecneulfni evitisop  deef eht gnirewol no soc .niag thgiew evil fo tinu rep t  

lE - mahaF  la te  detnemelppus teid htiw def skcihc taht detroper )4102( .

regnig( ecnatsbus tnegnup htiw   tseb eht dah )reppep der + reppep kcalb +

 dluoc ti taht denipo yeht hcihw fo seulav ycneiciffe evitaler dna lacimonoce  eb

 htiw derapmoc sa ecnamrofrep  retteb dna kcihc rep tsoc deef rewol ot eud

.puorg lortnoc  

izatlE   .la te  saw )03.1( oitar ytilibatiforp tsehgih eht taht detroper )4102(

3 htiw teid eht yb dedrocer   lortnoc ot derapmoc sa redwop cilrag tnec rep

o dna )00.1( .nekcihc reliorb fo steid latnemirepxe reht  

niassoH   .la te  cilrag tnec rep 1 htiw detnemelppus sdrib detroper )4102(

 lortnoc eht ot derapmoc sa reliorb rep ytilibatiforp rehgih yltnacifingis dah

.puorg  

anawkaM   .la te  yrateid taht dewohs )4102( 1.0 fo noitatnemelppus   rep

 ecnamrofrep gnivorpmi rof sreliorb ni tceffe laicifeneb dah redwop cilrag tnec

evitanretla laitnetop eht fo eno sa devres osla dna s  htworg citoibitna ot

 reliorb laicremmoc ni noitcudorp fo tsoc eht gnicuder sa llew sa retomorp

.gnimraf  

ihtnamaS  la te rewol detroper )5102( .   dna sreliorb def cilrag ni tsoc deef

hcihw ycneiciffe deef devorpmi ot eud eb thgim ti taht weiv eht fo erew yeht  

.ekatni deef rewol htiw thgiew erom niag ot depleh  

 hgniS  .la te  fo etar eht ta noitatnemelppus cilrag taht devresbo )5102(

 eht naht thgiew ni niag gk rep tsoc deef derewol cilrag tnec rep 2 dna 1 ,5.1

.puorg lortnoc  
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anosaeS 8.2 amrofrep reliorb no tceffe l ecn  eliforp doolb dna  

namhaR  .la te   retniw gnirud niag thgiew tsehgih detroper dah )3002(

 .nosaes remmus ni etaidemretni dna yniar ni tsewol ,nosaes  

hselamurihT  la te  tnacifingis on saw ereht taht detroper dah ohw )2102( .

 yniar ,remmus neewteb ecnereffid  deef dna niag thgiew ni nosaes retniw dna

 derapmoc sa nosaes yniar gnirud rehgih saw egatnecrep gnisserd elihw ekatni

.snosaes retniw dna remmus ot   

itsO  la te  deef dna  thgiew ydob no nosaes fo tceffe eht deiduts )7102( .

taht devresbo dna oitar noisrevnoc   yltnacifingis saw syad 24 ta thgiew ydob

(P� .nosaes remmus eht ot derapmoc sa nosaes retniw gnirud rehgih )50.0  

demahoM  la te  desaerced emuloV lleC dekcaP taht detroper )2102( .

s P( yltnacifingi  ,nosaes remmus gnirud )50.0<  yltnacifingis saw ti ,saerehw

P( <  nibolgomeaH .nosaes emas eht gnirud niarts ssoR ni desaercni )50.0

rtnecnoc P( yltnacifingis desaerced noita  eht gnirud niarts bboC ni )50.0<

 yltnacifingis ton saw )tnuoc CBRT( tnuoc sllec doolb der latoT .remmus

tnecnoc esoculg mureS .nosaes eht yb detceffa  yltnacifingis desaerced noitar

.sniarts drabbuH dna ssoR htob ni remmus gnirud )50.0<P(  
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SDOHTEM DNA SLAIRETAM  

 

 

 

 

 



SDOHTEM DNA SLAIRETAM  

P  ,ekatni deef ,nrettap htworg eht yduts ot tuo deirrac saw yduts tneser

vil/ytilatrom ,ycneiciffe noisrevnoc deef e  lacigolotameah ,dleiy ssacrac ,ytiliba

 cilrag htiw def sreliorb no scimonoce evitaler dna stneutitsnoc lacimehcoib dna

 .secitcarp tnemeganam dradnats gniwollof teid detnemelppus redwop  

 1.3 yduts eht fo noitacoL  

 yrtluop eht ni detcudnoc saw tnemirepxe ehT   lanoitcurtsnI eht fo tinu

 ,tnemeganaM dna noitcudorP kcotseviL fo tnemtrapeD eht fo mraF laminA

 ,ytisrevinU dnalagaN ,tnempoleveD laruR dna secneicS larutlucirgA fo loohcS

 ta detacol si mraf ehT .dnalagaN ,supmaC amehpizdeM 02.39 0 51.59 ot E 0  E

na edutignol 6.52 neewteb edutital d 0  evoba retem 013 fo noitavele na ta N

.)LSM( level aes naem  

 2.3 SLAIRETAM  

 1.2.3 sdrib latnemirepxE  

  yad nur thgiarts fo srebmun 063 rehtegotla ,lairt eht tuo yrrac ot redro nI

bboC dlo - 004  niarts   ecruos elbailer morf derucorp erew skcihc reliorb fo (  S/M

massA ,itahktahK ,skcihC dna sdeeF yrtluoP ,piliD )  sdrib latnemirepxe ehT .

ni derucorp erew   dna hctab hcae ni srebmun 021 htiw sehctab tnereffid eerht

id eerht ni deraer niw gnirevoc snosaes tnereff  ret rebmevoN( -  ,)yraurbeF

hcraM( remmus - yluJ( noosnom dna )enuJ - botcO  erew skcihc ehT .)re

 detaniccav  .flesti yrehctah eht ta esaesid s’keraM tsniaga  

2.2.3  teid latnemirepxE  

  rehsinif reliorb dna retrats reliorb dradnats elbaliava yllaicremmoC

esu saw sdeef er morf derucorp saw hcihw tnemirepxe eht rof d p  detu
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 .srerutcafunam laicremmoc  yrateid tnereffid ruof ot detcejbus erew sdrib ehT

 cilrag fo slevel ziv 0 . 00. .0 , rep 57.0 dna 05.0 ,52  tnec   )sisab rettam yrd no(

.teid lasab eht ni dedda saw hcihw  

 3.2.3  :noitaraperP redwoP cilraG   

( cilrag ytilauq dooG muvitas muillA  tekram lacol morf desahcrup saw )

 .redwop cilrag fo noitaraperp rof  ehT  niks  yllaunam devomer saw  hcihw retfa

 saw ti  saw cilrag deird ehT .pu deird ylreporp saw ti llit deird nevo  neht

 moor ta sreniatnoc thgit ria ni derots dna redwop enif otni dednuorg

 .erutarepmet  

kcotS latnemirepxE fo tnemeganaM 3.3  

esuoH redoorB fo noitaraperP  

  dna sreretaw ,sredeef sa hcus tnempiuqe eht lla dna esuoh redoorb ehT

d dna naelc ylhguoroht erew sredoorb  eht fo trats eht erofeb detcefnisi

 dna debburcs saw roolf eht dna dehsawetihw erew sllaw ehT .tnemirepxe

 saw redoorb eht dna thgieh reporp ta dexif erew sreretaw dna sredeeF .denaelc

iw dellif dna denaelc osla saw htab toof ehT .lanoitcnuf tpek dna dekcehc  ht

.tnatcefnisid  

gniraeR dna gnidoorB  

  erew skcihc eht ,doirep latnemirepxe eht fo syad 12 tsrif eht gniruD

 redoorb eht fo roolf eht no daerps saw repapsweN .redoorb yrettab ni deraer

 eht ,skcihc eht fo lavirra eht ot roirP .syad 3 retfa devomer saw hcihw  mumitpo

 rewop gniruD .deniatniam saw dednemmocer sa redoorb eht fo erutarepmet

 .rotareneg fo esu ylemit eht htiw tlaed saw ti ,eruliaf  deraer erew sdrib ehT

 mrofinu rednu  roolf dna noitalitnev ,thgil ,ytidimuh ,erutarepmet fo snoitidnoc

 .ecaps tatinas dooG  gniraer eritne eht gnirud deniatniam saw eneigyh dna noi
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 erew skcihc eht ,gnidoorb fo syad 12 fo noitelpmoc eht retfA .doirep

.segac laudividni ni deraer dna esuoh rehsinif ot derrefsnart  

deeF htlaeH dna gniretaW ,  

 w dedivorp erew skcihc eht ,lavirra retfA  evig ot retaw esoculg hti

yllaudarG .noitatropsnart ot eud desuac sserts eht ecuder ot dna ygrene ,  eht

 si erutarepmet mumitpo taht gnirusne retaw dna deef htiw dedivorp erew sdrib

etaw dna deef deviecer sdrib ehT .elbatrofmoc erew skcihc eht dna deniatniam  r

mutibil da  0 morf def saw noitar retratS .doirep latnemirepxe eht gnirud -  3

 deef fo ytitnauq derusaeM .noitar rehsinif yb decalper retfaereht dna skeew

 .m.p 00.4 dna .m.a 00.6 ta yliad dereffo saw  derusaem saw deef revo tfel ehT

 eht ni yad txen eht .drib eht fo noitpmusnoc deef yliad eht ssessa ot gninrom  

C  esaesiD lasruB suoitcefnI dna tehkinaR tsniaga detaniccav erew skcih

.ylevitcepser ,keew dnoces dna keew tsrif ta  

ngiseD latnemirepxE 4.3  

  saw tnemirepxe ehT rep sa tuo deirrac   kcolB dezimodnaR yletelpmoC

.)DRC( ngiseD   dedivid ylmodnar erew skcihc )021( ytnewt dna derdnuh enO

spuorg tnereffid )4( ruof otni  T sa detangised( 1 T , 2 T , 3 T dna 4  )03( ytriht htiw )

ilper evif gnivah puorg hcae ni skcihc D .hcae sdrib )6( xis fo setac lo ya  d

 redoorb yrettab ni esuoh redoorb eht ni syad 12 tsrif eht rof deraer erew skcihc

ni syad 12 tser eht rof dna  C .segac ni esuoh rehsinif eht  htiw def erew skcih

0 morf retrats reliorb dradnats -  morf rehsinif reliorb yb dewollof ega fo skeew 3

4-  fo skeew 6  .slevel tnereffid ta cilrag htiw detnemelppus saw hcihw ega

T puorG 1  elihw teid lasab eht tsuj htiw dedivorp saw dna lortnoc sa devres

T spuorg 2 T , 3 T dna 4 T ni sa teid lasab emas eht dedivorp erew 1  tub

t eht ni denoitnem sa redwop cilrag htiw detnemelppus :woleb elba  
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 elbaT 1.3  : redwop cilrag fo noitatnemelppus yrateid fo sliateD  

puorG latnemirepxE  noitatnemelppus cilrag fo leveL  
T1 teid lasaB  
T2 52.0 fo etar eht ta redwop cilraG + teid lasaB  tnec rep  
T3 05.0  fo etar eht ta redwop cilraG + teid lasaB  tnec rep  

T4 57.0  fo etar eht ta  redwop cilraG + teid lasaB  tnec rep  
 

 5.3 erudecorP latnemirepxE  

 1.5.3 etaR htworG dna thgieW ydoB  

  dna lavirra fo yad eht no dedrocer saw skcihc eht fo thgiew ydob laitinI

hcihw sisab ylkeew no dedrocer saw ti retfaereht   gninrom eht ni nekat saw

 mumixam a gnivah ecnalab gnihgiew latigid A .meht gnideef ot roirp sruoh

 .sdrib eht gnihgiew rof tnemirepxe eritne eht rof desu saw gk 01 fo yticapac

 ni dedrocer saw skcihc eht fo thgiew egareva eht ,skeew eerht tsrif eht gniruD

g  erp a ni hcae skcihc 01 gnicalp yb enod saw sihT .spuor –  oobmab dehgiew

 slavretni ylkeew ta yllaudividni dehgiew erew sdrib eht ,syad 12 retfA .teksab

.ega fo syad 24 si taht ega fo skeew xis deniatta yeht llit  

 2.5.3 iciffE noisrevnoC deeF dna ekatnI deeF ycne  

  eht dna yliad dedrocer saw sdrib eht ot deilppus deef fo tnuoma ehT

er deef  dedrocer saw ,yna fi ,eudis  yb detaluclac saw ekatni deeF .gninrom txen

 fo pleh eht htiw stnemtaert eht ot gnidrocca sdeef fo ytitnauq dehgiew gnireffo

 latigid esicerp a  deef revo tfel ehT .marg ni desserpxe dna ecnalab gnihgiew

 ot yad suoiverp eht deilppus deef fo tnuoma latot eht morf detcartbus saw

 eseht morF .yad rep sdrib eht yb demusnoc deef fo ytitnauq tcaxe eht ta evirra

oc deef ylkeew dna yad rep egareva eht ,atad  hcae rof detaluclac saw noitpmusn

 ycneiciffe noisrevnoc deef ehT .smarg ni desserpxe dna puorg hcae ni drib

 eht gnitpoda yb detaluclac saw spuorg latnemirepxe tnereffid fo )ECF(

:alumrof gniwollof  
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)g( demusnoc deef fo ytitnauQ

)g( niag thgiew ydob latoT
 )ECF( ycneiciffE noisrevnoC deeF =  

 3.5.3 viL/ytilatroM e freP dna ytiliba xednI ecnamro  

 noitagitsevni fo doirep eht tuohguorht yliad devresbo saw ytilatroM   ot

yna fi drocer  :alumrof gniwollof eht gnisu yb detaluclac saw ytilatroM .  

001
 sdrib evil latoT

deid sdrib latoT
 )tnec rep( ytilatroM ×=  

 viL e rep ytiliba  tnec  tbus yb detaluclac saw tnec rep ytilatrom eht gnitcar  

.001 morf  

  fo alumrof eht gnitpoda yb detaluclac saw )IP( xednI ecnamrofreP

atocpaS  ,la te  .)4102(   eht gnikat yb detaluclac saw oitar noisrevnoc deeF

 thgiew ydob latot eht yb ti gnidivid dna sdrib eht yb demusnoc deef fo ytitnauq

marg ni sdrib eht fo niag  .s  

001
 oitar noisrevnoc deeF

    sbL ni thgiew eviL
 IP ×=  

 4.5.3 thgieW nagrO dna dleiY ssacraC ,egatnecreP gnisserD  

  ylmodnar erew puorg hcae morf sdrib ruof ,tnemirepxe eht fo dne eht tA

 saw drib laudividni eht fo thgiew eviL .seiduts noitaulave ssacrac rof detceles

 erofeb dedrocer dohteM rehsoK gnisu yb enod saw gnirethgualS .rethguals  

,yentnuoM(   etelpmoc retfa deniatbo saw drib eht fo thgiew desserd ehT .)6791

 drazzig dna neelps ,revil ,traeH .noitarecsive dna srehtaef fo lavomer ,gnideelb

na yllaudividni dethgiew osla erew )ytpme(  fo hcae fo thgiew egareva eht d

 ehT .spuorg evitcepser ruof eht rof dedrocer saw snagro eseht  gnisserd

egatnecrep  :alumrof gniwollof eht gnisu yb detaluclac saw  
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001
  thgiew eviL

    )g( thgiew desserD
  )tnec rep( gnisserD ×=  

 6.3  seiduts lacimehcoib / lacigolotameaH  

 1.6.3  doolb fo noitcelloC elpmas  

 detcelloc erew selpmas doolb ,sretemarap doolb eht yduts ot redro nI  aiv

 niev gniw morf  les ylmodnar detce   fo dne eht ta tnemtaert hcae morf sdrib eerht

 elirets gnisu drib hcae morf detcelloc saw doolb fo lm owT .doirep lairt eht

 .egnirys elbasopsid loc otni yletaidemmi degrahcsid saw doolb ehT  ebut noitcel

 tnalugaocitna htiw nirapeH(  : :esoD  52  /lµ  sllec doolb eht rof )doolb lm

 snoitanimaxe  gnisu stneutitsnoc lacigoloib dna lacigolotameah eht lla fo

.serudecorp yrotarobal dradnats  amsalP na detarapes saw ta derots d  - °02 C. 

fo noitamitse rof ,revewoH   .desu saw doolb elohw hserf CBW dna CBR  

 2.6.3 tnuoc sllec doolb deR  

 )sCBR( sllec doolb deR a setycorhtyre ro  doolb tnadnuba tsom eht er

 sllec  niam sti dna  noitcnuf eht fo strap eht lla ot negyxo tropsnart ot si   ydob

.tcudorp etsaw a sa edixoid nobrac evomer dna  

 devorpmi na gnisu yb detnuoc saw sCBR fo rebmun ehT

.)5891( yrtsaS yb debircsed dohtem eht rep sa retemotycameahruebuen  

 erudecorP  

.1  otpu nward saw elpmas doolB   saw hcihw ebut CBR ni kram 5.0

 yb detacidni .ettepip eht fo blub eht ni daeb ruoloc der eht  

.2   .101 kram eht ot pu nward saw diulf gnitulid CBR yletaidemmI  
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.3   eht ot no wolf ot dewolla saw doolb detulid eht ,gnixim reporp retfA

 na ta ettepip eht gnidloh yb retemotycameah eht fo rebmahc gnitnuoc

 fo elgna  .dellif yletelpmoc saw rebmahc gnitnuoc eht llit º54  

.4  2 rof ti gnipeek yb nwod elttes ot dewolla erew sllec ehT -  eht ni nim 3

.rebmahc gnitnuoc  

.5   dedda erew aera lartnec eht fo serauqs evif eht morf detnuoc sllec ehT

 ni desserpxe dna 000,01 yb deilpitlum dna .sretemillim cibuc  

 3.6.3 tnuoc )sCBW( sllec doolb etihw latoT  

 )sCBW( sllec doolb etihW  ro  enummi eht fo sllec eht era setycokuel

 taht metsys .sesaesid dna noitcefni tsniaga sthgif  

 erudecorP  

.1   ettepip CBW ni kram 5.0 otpu nward saw elpmas doolB  

.2  .kram 101 ot pu nward saw diulf gnitulid CBW yletaidemmI  

.3   eht ot no wolf ot dewolla saw doolb detulid eht ,gnixim reporp retfA

 na ta ettepip eht gnidloh yb retemotycameah eht fo rebmahc gnitnuoc

 .dellif yletelpmoc saw rebmahc gnitnuoc eht llit º54 fo elgna  

.4   saw deniatbo erugif eht dna serauqs egral 9 eht ni detnuoc saw CBW

.sertemillim cibuc ni desserpxe saw dna 0002 yb deilpitlum  

 4.6.3 noitartnecnoc nibolgomeaH  

 ni nietorp a si nibolgomeaH  eht  rof elbisnopser si hcihw sllec doolb der

 negyxo fo tropsnart eht   .ydob eht fo strap eht lla ot sgnul eht morf  

 nibolgomehtemnayC yb detamitse saw noitartnecnoc nibolgomeaH

.ld/g ni desserpxe dna dohtem  
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erudecorP  

.1  5 .ebut tset a ni nekat saw noitulos s’nikbarD fo lm  

.2  20.0  epip fo pleh eht htiw nward saw elpmas doolb fo lm  retfa dna ett

 saw ti doolb ssecxe evomer ot ettepip eht fo ecafrus retuo eht gnipiw

.noitulos eht otni desaeler ylwols  

.3  .setunim5 rof debrutsidnu dnats ot dewolla saw ti ,gnixim reporp retfA  

.4  045 ta derusaem saw noitulos siht fo ecnabrosba ehT   a ni mn

 gnisu yb dna 0 ta ytisned lacitpo eht gnitsujda retfa retemotohportceps

.dedrocer ylgnidrocca saw gnidaer ehT .knalb sa noitulos s’nikbarD  

.5   dna alumrof gniwollof eht rep sa detaluclac erew deniatbo seulav ehT

:ld/g ni desserpxe  

152.0 )06( dradnats fo  .cnoC
dradnats fo eulaV

 tset fo eulaV
nibolgomeaH ××=  

 5.6.3 eteD emulov llec dekcaP fo noitanimr  

  = )ld/g( bH  alumrof eht gnisu yb detaluclac saw emulov llec dekcaP

htugleV( 164.0 + VCP * 403.0  la te ., .)0102  

6.6.3  tnuoc setycokuel laitnereffiD  

  elohw gninimaxe yb denimreted saw tnuoc setycokuel laitnereffiD

 ,setycohpmyL fo segatnecrep evitaler sedulcni tnuoc ehT .sraems doolb

.slihponisoE dna selihposaB ,setyconom ,selihporeteH  

.a  :sraems doolb fo noitaraperP  

 a gnicalp yb doolb nward ylhserf morf deraperp erew sraems doolb ehT

 eht neht ;edils naelc a fo dne eht raen enil retnec eht ni doolb fo pord

 moor ta deird saw raems ehT .edils redaerps eht gnisu daerps saw doolb

.erutarepmet  
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.b  :raems doolb  eht gniniatS  

.1  iG  dna retaw dellitsid fo lm 09 gnixim yb edam saw noitulos s’asne

7-  .noitulos asneiG fo lm 01  

.2  revo deruop saw noitulos ehT  setunim 03 rof tpek dna sedils eht . 

.3  erew sedils ehT  .retaw htiw dehsaw  

.c  :tnuoc laitnereffiD  

raems doolb ehT  saw  oisremmi gnisu denimaxe snel n   )001X(

 evitatneserper evig ot smlif eht fo aera laedi eht ni noitacifingam

 fo gnilpmas smlif doolb eht fo snoitrop lla . 

 7.6.3 stnemerusaem eliforp dipiL  

  hgih dna )GT( sedirecylgirt ,esoculg ,)CT( loretselohc amsalp latoT

 )LDH( nietorpopil ytisned  denimreted erew )LDL( nietorpopil ytisned wol dna

f stik sisylana lacimehcoib gnisu yb .dtL .tvP erac HTLAEH KETAID mor  

1.7.6.3  loretselohc amsalp latot fo noitanimreteD  

  .seussit niarb dna elib ,doolb ni dnuof dipil niam eht si loretselohC  reviL

ezilobatem s rt si ti dna loretselohc  pleh eht htiw maerts doolb eht ni detropsna

 fo .snietorpopil  

 loretselohc amsalp latoT amitse saw noitartnecnoc  eht gniwollof yb det

 erudecorp .ld/gm ni desserpxe dna  

erudecorP  

.1   srebmun elpmas eht rep sa dekram erew sebut tset ehT  tset eno htiw

S sa dekram ebut  .)dradnats(  

.2  1 .sebut tset elpmas eht lla ni nekat saw )1R( tnegaer fo lm  

.3   dradnats loretselohc eht fo lµ 01 )dradnats( S sa dekram ebut tset eht nI

.dedda saw  
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.4  01 ,sebut tset elpmas eht nI   ,dedda saw mures elpmas eht lla fo lµ  dexim

52( erutarepmet moor ta detabucni dna  o - 03  o .setunim 01 rof )C  

.5  015 ta derusaem saw noitulos siht fo ecnabrosba ehT   a ni mn

 gnisu yb 0 ta ytisned lacitpo eht gnitsujda retfa retemotohportceps

 saw gnidaer ehT .knalb sa )1R( tnegaer dna retaw dellitsid  ylgnidrocca

.dedrocer  

.6  gniwollof eht rep sa detaluclac erew deniatbo seulav ehT   dna alumrof

.ld/gm ni desserpxe  

002
dradnats fo ecnabrosbA

tset fo ecnabrosbA
loretselohC ×=  

 2.7.6.3 esoculg fo noitanimreteD  

  eht ni noitadixo stI .doolb ni tneserp etardyhobrac rojam eht si esoculG

 dnuof era esoculg fo slevel desaercnI .ydob eht rof ygrene fo ecruos eht si sllec

 .eruliaf laner dna sititaercnap ,msidioryhtaraprepyh ,sutillem setebaid ni

dnuof era slevel desaerceD   msiratiutipopyh ,msidioryhtopyh ,amonilusni ni

.esaesid revil evisnetxe dna  

 esoculG .ld/gm ni desserpxe saw noitartnecnoc  

erudecorP  

.1   tset eno htiw srebmun elpmas eht rep sa dekram erew sebut tset ehT

S sa dekram ebut  .)dradnats(  

.2  1  saw )A( tnegaer fo lm .sebut tset elpmas eht lla ni nekat  

.3   saw dradnats esoculg eht fo lµ 01 dradnats rof dekram ebut tset eht nI

.dedda  

.4  dedda saw mures fo lu01 ,sebut tset elpmas eht nI ,  detabucni dna dexim

52( erutarepmet moor ta - 03 o .setunim 01 rof )C  
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.5  os siht fo ecnabrosba ehT 005 ta derusaem saw noitul   a ni mn

 gnixim yb 0 ta ytisned lacitpo eht gnitsujda retfa retemotohportceps

 ylgnidrocca saw gnidaer ehT .knalb sa )A( tnegaer dna retaw dellitsid

.dedrocer  

.6   dna alumrof gniwollof eht rep sa detaluclac erew deniatbo seulav ehT

:ld/gm ni desserpxe  

001
dradnats fo ecnabrosbA

tset fo ecnabrosbA
esoculG ×=  

 3.7.6.3  sedirecylgirt fo noitanimreteD  

 sedirecylgirT .ld/gm ni desserpxe saw noitartnecnoc  

erudecorP  

.1   tset eno htiw srebmun elpmas eht rep sa dekram erew sebut tset ehT

S sa dekram ebut  .)dradnats(  

.2  1 tnegaer fo lm  .sebut tset elpmas eht lla ni nekat saw )1R(  

.3  .dedda saw dradnats eht fo lµ 01 ,dradnats rof dekram ebut tset eht nI  

.4  01 sebut tset elpmas eht nI   detabucni dna dexim dedda saw mures fo lµ

52( erutarepmet moor ta - 03  o .setunim 01 rof )C  

.5  siht fo ecnabrosba ehT  015 ta derusaem saw noitulos   a ni mn

 gnixim yb 0 ta ytisned lacitpo eht gnitsujda retfa retemotohportceps

 ylgnidrocca saw gnidaer ehT .knalb sa )1R( tnegaer dna retaw dellitsid

.dedrocer  

.6  dna alumrof gniwollof eht rep sa detaluclac erew deniatbo seulav ehT  

:ld/gm ni desserpxe  

002
dradnats fo ecnabrosbA

tset fo ecnabrosbA
sedirecylgirT ×=  
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 4.7.6.3 )LDH( nietorpopil ytisned hgih fo noitanimreteD  

nietorpopil ytisned hgiH .ld/gm ni desserpxe saw noitartnecnoc  

erudecorP  

.1   rehto owt htiw srebmun elpmas eht rep sa dekram erew sebut tset ehT

 sebut tset S dna )knalb( B sa dekram  .)dradnats(  

.2  054  .S tpecxe sebut tset eht lla ni nekat saw )1R( tnegaer fo lµ  

.3  .dedda saw rotarabilac eht fo lµ 6 dradnats rof dekram ebut tset eht nI  

.4   6 sebut tset elpmas eht nI µ  ta detabucni dna dexim dedda saw mures fo l

73 o  rof C .setunim 5  

.5   tpecxe sebut tset lla ot dedda saw )2( tnegaer fo lµ 051 setunim 5 retfA

73 ta setunim 5 rof detabucni dna dexim S o .C  

.6  006 ta derusaem saw noitulos siht fo ecnabrosba ehT   a ni mn

gnisu yb 0 ta ytisned lacitpo eht gnitsujda retfa retemotohportceps  

.dedrocer ylgnidrocca saw gnidaer ehT .knalb sa retaw dellitsid  

.7   dna alumrof gniwollof eht rep sa detaluclac erew deniatbo seulav ehT

:ld/gm ni desserpxe  

noitartnecnoc rotarebilaC
knalb fo ecnabrosbA - dradnats fo ecnabrosbA

knalb fo ecnabrosbA-tset fo ecnabrosbA
LDH ×=  

 5.7.6.3 )LDL( nietorpopil ytisned wol fo noitanimreteD  

nietorpopil ytisned woL .ld/gm ni desserpxe saw noitartnecnoc  

erudecorP  

.1   rehto owt dna srebmun elpmas eht rep sa dekram erew sebut tset ehT

S dna )knalb( B sa dekram sebut tset  .)dradnats(  

.2  054  .S tpecxe sebut tset eht lla ni nekat saw )1R( tnegaer fo lµ  

.3  t eht nI  6 dradnats rof dekram ebut tse µ .dedda saw rotarabilac eht fo l  



14  
 

.4   ta detabucni dna dexim dedda saw mures fo lµ 6 sebut tset elpmas eht nI

73 o .setunim 5 rof C  

.5  da saw )2( tnegaer fo lµ 051 setunim 5 retfA  tpecxe sebut tset lla ot ded

 S 5 rof detabucni dna dexim  73 ta setunim o .C  

.6  006 ta derusaem saw noitulos siht fo ecnabrosba ehT   a ni mn

 gnisu yb 0 ta ytisned lacitpo eht gnitsujda retfa retemotohportceps

.dedrocer ylgnidrocca saw gnidaer ehT .knalb sa retaw dellitsid  

.7  seulav ehT  rep sa detaluclac erew deniatbo   dna alumrof gniwollof eht

:ld/gm ni desserpxe  

noitartnecnoc rotarebilaC
knalb fo ecnabrosbA - dradnats fo ecnabrosbA

knalb fo ecnabrosbA-tset fo ecnabrosbA
LDH ×=

 

 7.3 redwop cilrag gnideeF fo scimonocE  

 saw redwop cilrag htiw detnemelppus teid gnideef fo scimonoce ehT

 ,stupni fo tsoc llarevo fo sisab eht no detaluclac e.i  ,skcihc fo tsoc eht .  ,sdeef

 thgiew evil laniF .tsoc suoenallecsim rehto dna senicidem ,ruobal ,lairetam tset

uter ssorg eht gnitaluclac rof deredisnoc saw thgiew ni niag dna drib eht fo  nr

k rep tiforp ten dna drib rep .thgiew ni niag g  

 8.3 sisylanA lacitsitatS  

 edrocer atad ehT yb desylana erew d  eno -  ecnairav fo sisylana yaw

SSPS gnisu )AVONA(  emmargorp retupmoc   erew snaem eht dna )0.61noisrev(

gnar elpitlum s’nacnuD gnisu detarapes erawtfos emas eht fo tset e   rof

ifed saw ecnacifingis lacitsitats fo level llarevo ehT .snosirapmoc  sa den

 .50.0<P  ehT  noitcaretni  tnemtaert x snosaes fo tceffe w  tolp tilps gnisu enod sa

 fo sisylanA gnisu detaulave saw tluser eht fo ecnacifingis eht dna dohtem

.lecxe tfosorciM ni )AVONA( ecnairav  

 



 

 

 

 

 

 

 

 

VI RETPAHC  

NOISSUCSID DNA STLUSER  

 

 

 

 

 



NOISSUCSID DNA STLUSER  

P deirrac saw yduts tneser  dlo yad fo srebmun 063 htiw tuo  bboC -  004

niarts   snosaes tnereffid eerht ni deraer erew hcihw ziv  dna noosnom ,remmus .

nosaes hcae ni srebmun 021 htiw retniw  sdrib ehT .  ruof ot detcejbus erew

 gniniatnoc stnemtaert yrateid 0  , rep 57.0 dna 05.0 ,52.0   .redwop cilrag fo tnec

 noisrevnoc deef , noitpmusnoc deef ,thgiew ydob ni niag ,thgiew ydob no ataD

vil ,ytilatrom ,ycneiciffe e itsiretcarahc ssacrac ,xedni ecnamrofrep ,ytiliba  ,sc

 erew gnideef fo ymonoce dna sretemarap lacimehcoib dna lacigolotameah

 detartsulli dna selbat ni detneserp era dna yllacitsitats desylana dna detcelloc

 ehT .sgnidnif tneilas eht ot ssecca lausiv kciuq a evig ot redro ni shparg yb

eserp eht morf sgnidnif  eht rednu retpahc siht ni dessucsid era yduts tn

.sdaeh gniwollof  

nosaeS remmuS 1.4  

thgiew ydoB 1.1.4  

thgiew ydob ni noitairav no noitavresbo ehT   skeew xis ot dlo yad morf

ega fo   nosaes remmus gnirud spuorg stnemtaert tnereffid ni  ni detneserp era

t .4 elba  ylkeew ta spuorg latnemirepxe tnereffid fo thgiew ydob naem ehT 1.1

 sah skeew xis fo dne eht ot pu lavretni  giF ni dettolp yllacihparg neeb

 si ega fo keew htxis ta thgiew ydob egareva eht fo sisylana lacitsitats ehT.1.1.4

.)thgieW ydoB(1 xidneppA ni nevig  
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.1.4 elbaT :1   tnereffid ni sdrib reliorb fo )keew/drib/g( thgiew ydoB
spuorg tnemtaert  

 

tnemtaerT  skeeW  
0 1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  

T1 95.05  01.741  32.904  35.118  32.2121  69.5561  26.82±05.9812  

T2 78.84  06.741  71.593  32.187  00.4811  63.3071  51.85±09.2622  

T3 19.05  06.641  03.083  76.967  33.8711  63.8861  98.72±06.9622  

T4 59.05  60.841  75.593  37.597  32.9121  69.6271  55.36±36.4132  

 
t rep sA yad ta thgiew ydob ,1.1.4 elba -  dlo  dna 19.05 ,78.84 ,95.05 saw

spuorg tnemtaert tnereffid rof drib rep g 59.05  T .e.i 1 T , 2 T ,  3 T dna  ,4

C .ylevitcepser  eht ta dedrocer spuorg tnereffid ni thgiew ydob gnidnopserro

6 eht fo dne ht  09.2622 ,26.82 ± 05.9812 saw keew   ± 1.85 06.9622 ,5   98.72 ±

36.4132 dna   ±  .ylevitcepser ,drib rep g 55.36  saw thgiew ydob ,yllaciremuN

vresbo nairav fo sisylana ,revewoH .spuorg detaert cilrag ni rehgih eb ot de  ec

 saw ereht taht delaever  thgiew ydob egareva eht ni ecnereffid tnacifingis on

orga gniliaverp eht rednu spuorg tnemtaert tnereffid eht gnoma -  citamilc

aht detacidni tluser ehT .noitidnoc  nihtiw redwop cilrag fo noitatnemelppus t

 ydob eht no ecneulfni tnacifingis on dah yduts tneserp eht ni egnar nevig eht

 sgnidnif reilrae eht htiw tnemeerga ni erew sgnidnif esehT .sdrib eht fo thgiew

 fo w def sreliorb taht detroper ohw )2102( ramO dna assI  detnemelppus teid hti

 ta redwop cilrag htiw rep 4.0 dna 2.0  n did tnec i ecnereffid wohs to  ydob n

 dna thgiew iyibedA  la te  osla )7102( .  ta cilrag deirdnus dna war taht detroper

rep 3 dna 2 ,1   .ecnamrofrep htworg eht ecneulfni ton did tnec  ,yrartnoc eht nO

lA dna idomaH -  )6002( ynadmaH  2.0 ta cilrag fo noitidda yrateid taht detroper

rep 4.0 dna  ngis nwohs dah tnec  ,ylralimiS .thgiew ydob desaercni yltnacifi

a�avuP  la te  ot eud thgiew ydob ni esaercni tnacifingis devresbo osla )4102( .

 srotcaf ot eud eb thgim stluser ni noitairaV .cilrag fo noitatnemelppus yrateid

 ,deef fo epyt ,snoitidnoc latnemirepxe ni secnereffid ,secnereffid niarts  ekil

cilrag fo slevel ni ecnereffid    .cte ,snosaes dna  
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 2.1.4 thgiew ydob ni niaG  

 ni thgiew ni niag latot dna thgiew ydob ni niag ylkeew egareva ehT

tnereffid  t ni nevig era spuorg tnemtaert  lacitsitats naem rieht dna 2.1.4 elba

thgieW ydoB ni niaG( 1 xidneppA ni detneserp era sisylana hT .)  nrettap e  fo

p era doirep latnemirepxe gnirud htworg .giF ni yllacihparg dettol  2.1.4 . 

2.1.4 elbaT : sdrib reliorb fo )keew/drib/g( thgiew ydob ni niaG   tnereffid ni

spuorg tnemtaert  

tnemtaerT  skeeW   ni niag latoT
thgiew  1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  

T1 15.69  31.262  03.204  96.004  37.344  45.335  26.82±896.8312  
 

T2 27.89  65.742  60.683  67.204  63.915  45.955  51.85±020.4122  
 

T3 96.59  07.332  63.983  76.804  30.015  42.185  98.72±296.8122  
 

T4 11.79  15.742  71.004  94.324  37.705  66.785  89.3±86.3622  
 

 

 ni nevig atad eht morF t  eht ,2.1.4 elba  morf degnar thgiew ydob ni niag

 66.785 ot 11.79 dna 42.185 ot 96.59 ,45.955 ot 27.89 ,45.335 ot 15.69

T spuorg eht rof keew/drib/g 1 T , 2 T , 3 T dna 4  gnidnopserroc ehT .ylevitcepser ,

latot llarevo  896.8312 saw niag thgiew ydob  ± 020.4122 ,26.82  ±  ,51.85

296.8122  ± 8.72  9 86.3622 dna  ± keew/drib/g 89.3 . 

 A  sisylan  ecnairav fo  ni ecnereffid tnacifingis on saw ereht taht delaever

iag thgiew  .noitatnemelppus cilrag ot eud n  yb detroper erew sgnidnif ralimiS

allaldaF   .la te non detroper ohw )0102( -  thgiew no cilrag fo tceffe tnacifingis

rep 6.0 dna 54.0 ,3.0 ,51.0 ,0 fo etar eht ta niag   dna cilrag fo tnec homiJ  la te  .

sla ohw )3102(  ot 0 morf gnignar slevel dedarg taht detroper o gk g 5.2 -1  fo

non dewohs redwop cilrag - .niag thgiew no tceffe tnacifingis   ,yrartnoc eht nO

doomhaM  la te arbI dna )9002( . P( esaercni dnuof dah )1102( mih  ni )50.0<

 sdrib reliorb ni niag thgiew ydob  htiw def g  eht ni noitairaV .redwop cilra
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 deef fo epyt ,snoitidnoc latnemirepxe ni secnereffid ot eud eb thgim sgnidnif

orga ,cilrag fo mrof dna level ,noitisopmoc sti dna -  dna secnereffid citamilc

   .cte ,snosaes  

ekatnI deeF 3.1.4   

              ehT  deef ylkeew tnemirepxe tnereffid fo ekatni deef latot dna ekatni  la

 spuorg eht gnirud  t ni detneserp era doirep lairt  lacitsitats eht dna 3.1.4 elba

itpmusnoc deef latot rof sisylana xidneppA ni nwohs neeb sah no -1  deeF(

neeb sah noitpmusnoc deef fo nrettap ehT .)ekatnI  g giF ni detartsulli yllacihpar  

.3.1.4  

 tnereffid ni sdrib reliorb fo )keew/drib/g( ekatni deeF :3.1.4 elbaT

spuorg tnemtaert  

tnemtaerT  skeeW   latoT  
1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  

T1 58.421  85.973  36.895  64.587  49.988  4801 00.  64.2683 32.35±  

T2 65.121  43.643  67.795  38.208  2.639 0 41.8411  38.2593 29.53±  

T3 7.021 0 36.633  44.455  34.397  6.029 0 66.4611  64.0983 51.72±  

T4 65.221  67.243  55.116  9.908 0 63.279  37.2411  68.1004 41.35±  

 

 t eht morF  doirep lairt eritne eht gnirud ekatni deef latot eht ,3.1.4 elba

T rof 1 T ,  ,2 T  3 T dna   4  saw spuorg 64.2683  ± 32.35 38.2593 ,  ± 64 .0983 ,29.53  ± 

68.1004 dna 51.72  ± 41.35   g  .ylevitcepser ,drib rep ekatni deef ,yllaciremuN  

 saw ti yllacitsitats ,revewoH .teid desab cilrag htiw def sdrib ni rehgih saw

cifingis on saw ereht taht delaever  eht dna lortnoc eht neewteb ecnereffid tna

 eht nihtiw taht evitacidni saw ti ,ecneH  .deef detaert cilrag htiw def sdrib

 saw sdrib eht fo noitpmusnoc deef ,noitatnemelppus cilrag fo level nevig

detaroborroc tluser ehT .detceffanu   fo sgnidnif eht htiw lednavaJ   .la te 8002( ) 

rep 2 dna 1 ,5.0 ,52.0 ,521.0 ta slevel laem cilrag taht dnuof ohw   ton did tnec

 ,ylralimiS .ekatni deef yliad eht tceffa  )2102( ramO dna assI  evresbo ton did

ekatni deef ni ecnereffid yna   ta rep 4.0 dna 2.0  tnec   .noitatnemelppus cilrag
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 fo snoitavresbo eht ot yrartnoc erew sgnidnif eseht ,revewoH homiJ  la te  .

er ohw )3102(  cilrag taht detrop  P( dieaS  dna ekatni deef desserped )50.0>   te

.la   a devresbo  )3102(  ot eud ekatni deef rehgih yltnacifingis noitidda  lrag fo  ci

 .teid lasab eht ot ximerp tnalp dees kcalb dna redwop  eht ni secnereffid ehT

 ,deef sa hcus snoitidnoc latnemirepxe ni secnereffid eht ot eud eb dluoc stluser

orga ,cilrag fo level ,desu drib fo sniarts - .cte snosaes ,secnereffid citamilc  

 deeF 4.1.4 ycneiciffE noisrevnoC  

  ehT  ycneiciffe deef evitalumuc dna ycneiciffe noisrevnoc deef ylkeew

is ot pu spuorg latnemirepxe tnereffid eht fo  ni detciped era ega fo skeew x

t  deeF( 1 xidneppA ni nwohs era sisylana lacitsitats naem rieht dna 4.1.4 elba

noisrevnoC   deef ylkeew egareva eht gnitneserper hparg ehT .)ycneiciffE

 xis otpu spuorg suoirav ni ycneiciffe noisrevnoc  ni dettolp era ega fo skeew

 giF .4.1.4  

 tnereffid ni sdrib reliorb fo ycneiciffe noisrevnoc deeF 4.1.4 elbaT

spuorg  tnemtaert  

tnemtaerT  skeeW   naeM  
1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  

T1 707.0  156.0  216.0  105.0  444.0  114.0  2500.0±455.0  

T2 057.0  315.0  346.0  425.0  305.0  224.0  7010.0 ±065.0  
T3 337.0  816.0  666.0  515.0  005.0  214.0  2900.0± 075.0  
T4 117.0  655.0  456.0  325.0  415.0  924.0  9800.0 ±565.0  

 

rep sA  t ni nevig atad eht  noisrevnoc deef egareva eht ,4.1.4 elba

 fo egnar eht ni saw ycneiciffe  114.0  ot 707.0  ,  224.0  ot 057.0  ,  214.0  ot 337.0  

 dna .0 4  92  ot 117.0 T spuorg tnemtaert eht rof 1 T ,  ,2 T  3 T dna  4   .ylevitcepser ,  ehT

gnidnopserroc  naem  e noisrevnoc deef  tnereffid ni sdrib reliorb fo ycneiciff

 fo dne eht ta spuorg tnemtaert 455.0 sa dedrocer saw yduts eht  ± 065.0 ,2500.0  

± 075.0 ,7010.0  ± 565.0 dna 2900.0  ±  devresbo saw ECF eht hguohT .9800.0

 taht delaever dah sisylana lacitsitats eht ,spuorg detaert cilrag eht ni retteb eb ot
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 saw ereht non - ecnereffid tnacifingis   eht ot eud ylbaborp ycneiciffe deef ni

ton thgim hcihw yduts tneserp eht ni desu cilrag fo level   tneiciffus neeb evah

 eht fo tluser ehT .tceffe tnacifingis yna esuac ot hguone  ni saw yduts tneserp

 fo sgnidnif eht htiw enil doomhaM  te  .la  taht devresbo ohw )9002(  noisulcni  fo

rep 00.3 ,52.2  tnec  cilrag  rep 57.0 dna eciuj  tnec   cilrag  redwop

ni  reliorb  noitar  h RCF no tceffe tnacifingis on da  ;  osla )2102( ramO dna assI

  ta noitatnemelppus redwop cilrag devresbo rep 4.0 dna 2.0   wohs ton did tnec

oitar noisrevnoc deef no stceffe tnacifingis yna   dna dieaS  .la te   osla )3102(

 detroper taht   yrateid yb decneulfni ton saw sreliorb fo oitar noisrevnoc deef

.redwop cilrag htiw tnemtaert  

  erew sgnidnif eseht ,revewoH  ralimissid ihtnamaS fo snoitavresbo eht ot  

.la te  )5102(  oisrevnoc deef tsewol eht devresbo ohw  1 htiw def sdrib ni oitar n

 gk deef fo not rep  allaldaF dna  la te  )0102( .  ohw  detroper  retteb  deef

vnoc  htiw def sdrib fo oitar noisre rep 3.0  .cilrag tnec   stluser yrotcidartnoc ehT

 ni ecnereffid ,desu sdrib fo niarts/epyt ot eb ot eud eb thgim sgnidnif eht ni

orga ,cilrag fo mrof dna cilrag fo slevel -    .cte ,snosaes ,secnereffid citamilc  

 5.1.4 viL/ytilatroM e xednI ecnamrofreP dna ytiliba  

  egareva ehT vil ,ytilatrom e necrep ytiliba  xedni ecnamrofrep dna egat

)IP(  tnereffid eht rof  t ni nwohs era spuorg tnemtaert  naem rieht dna 5.1.4 elba

 hparg ehT .)xednI ecnamrofreP( 1 xidneppA ni nwohs era sisylana lacitsitats

uoirav ni xedni ecnamrofrep eht gnitneserper  xis otpu spuorg s  era ega fo skeew

 giF ni dettolp .5.1.4  
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aT  elb .1.4 :5   fo xedni ecnamrofrep dna )tnec rep( ytilibaevil dna ytilatroM

 tnereffid ni sdrib reliorb spuorg tnemtaert  

 

spuorG  )tnec rep( ytilatroM  )tnec rep( ytilibaeviL  xednI ecnamrofreP  

T1 00.0  001  39.4 ±69.662  

T2 00.0  001  60.21 ±20.972  

T3 00.0  001  78.7 ±81.582  

T4 00.0  001  92.21 ±72.882  

 

 sdrib reliorb fo egatnecrep ytilatrom eht ,tnemtaert eht fo evitcepserrI

rep orez saw  vil ,ecneH .tnec e rep 001 eb ot dedrocer saw egatnecrep ytiliba  

 citamilc elbaruovaf ot detubirtta eb thgim hcihw spuorg eht lla ni tnec

 osla saw tI .secitcarp tnemeganam reporp dna deef ytilauq doog ,noitidnoc

 eht no tceffe esrevda evah ton did cilrag fo noitatnemelppus taht evitacidni

.sdrib eht fo ytilibavivrus  

  xedni ecnamrofrep ehT saw cilrag tnec rep 57.0 dna 05.0 ,52.0 ,0 ta  

 ,392.21 ± 272.882 dna 378.7 ± 771.582 ,060.21 ± 510.972 ,139.4 ± 659.662

 ni rehgih eb ot devresbo saw xedni ecnamrofrep rof seulav ehT .ylevitcepser

ewoh teid desab cilrag htiw def spuorg v  ,re lacitsitats  ti yl  saw non - .tnacifingis  

limiS  ,sgnidnif tneserp eht ot ra niahogroB  la te )7102( .   noisulcni taht detroper

rep 5.1 dna 0.1 ,5.0 fo   tnec redwop cilrag fo   reliorb tsehgih ni detluser

ofrep  )IEPB( xedni ycneiciffe ecnamr rep 001 dna   tnec ytilibaevil . 

 6.1.4 spuorg tnemtaert tnereffid ni sdrib reliorb fo scitsiretcarahc ssacraC  

  fo smret ni scitsiretcarahc ssacrac ehT  dleiy ssacrac ,egatnecrep gnisserd

agro dna  lairt eht ni devresbo thgiew n  era spuorg t ni detneserp .1.4 elba  dna 6

 .)egatnecreP gnisserD( 1 xidneppA ni nwohs era sisylana lacitsitats naem rieht

egatnecrep gnisserd eht gnitneserper hparg ehT  dleiy ssacrac dna   suoirav ni

giF ni dettolp era spuorg  .6.1.4  
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reffid ni sdrib reliorb fo citsiretcarahc ssacraC :6.1.4 elbaT  tne  tnemtaert
spuorg  

 
puorG    gnisserD

tnec rep  
ssacraC  

  thgieW
g( ) 

)g( thgieW nagrO  
    traeH                            reviL  drazziG  neelpS  

T1 22.27  05.3022  55.51  26.88  01.54  57.5  

T2 75.37  00.8362  78.61  41.88  38.54  68.8  

T3 30.47  00.3752  34.71  08.79  16.14  56.8  

T4 91.37  05.0042  33.81  56.88  69.84  42.8  

 

  sdrib reliorb fo egatnecrep gnisserd egareva ehT  dna 05.0 ,52.0 ,0 ta

cilrag tnec rep 57.0  rep 91.37 dna 30.47 ,75.37 ,22.27 saw   ylevitcepser ,tnec

 fo thgiew ssacrac egareva gnidnopserroc eht dna  ,00.8362 ,05.3022 saw sdrib

.drib/g 05.0042 dna 00.3752  

 thgiew traeh egareva ehT  thgiew revil dna  rof tnemtaert eht  T spuorg 1  ,

T2 T ,  3 T dna 4  dna 34.71 ,78.61 ,55.51 saw g 33.81 ;  56.88 dna 8.79 ,41.88 ,26.88

.ylevitcepser ,g  

 ig egareva ehT thgiew drazz   saw  eht rof g 69.84 dna 16.14 ,38.54 ,01.54

T spuorg tnemtaert 1 T , 2 T ,  3 T dna  ,4  eht elihw ylevitcepser  gnidnopserroc  neelps

g 42.8 dna 56.8 ,68.8 ,57.5 saw thgiew . 

rF t eht fo lasurep eht mo elba  6.1.4  dewohs spuorg detaert cilrag eht ,

 ,revewoH .dleiy snagro eht dna ssacrac ,egatnecrep gnisserd rof seulav rehgih

 sretemarap evoba eht yllacitsitats  cilrag yb detceffanu erew  detacidni hcihw

t nihtiw sretemarap evoba eht no tceffe evitagen on saw ereht taht o level eh  f

limiS .desu cilrag  sa hcus srehcraeser sgnidnif tneserp eht ot ra ibinO  la te  .

 osla )9002( yrateid taht dnuof  cilrag  tatnemelppus  tnacifingis evah ton did  noi

P( doomhaM ,rehtruF .thgiew nagro dna ssacrac eht no tceffe )50.0>  la te  .

 )9002(  osla dah  eht taht detroper noitatnemelppus  rep 5.0 fo  tnec  cilrag   ni

eht  reliorb  dewohs noitar  P( ecnereffid on >0 ni )50.   telbig ,segatnecrep gnisserd
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eht fo thgiew saercnap dna )drazzig dna traeh ,revil ,neelps(  sreliorb   hcihw

ro teid lasab rehtie devres erew  teid desab cilrag  no cilrag fo tceffe evitisoP .

hedazireyahsA yb detroper neeb evah stiart ssacrac   .la te  ohw )9002(  delaever

( cilrag fo noisulcni taht  1  ssacrac rehgih yltnacifingis ni detluser )not/gk

 ;lortnoc eht ot derapmoc sa egatnecrep alomedA   .la te   taht detroper )9002(

 htiw  tnemtaert yrateid P( tceffe tnacifingis dah cilrag <  ssacrac eht no )100.0

 dna snekcihc reliorb fo snagro dna strap aksozrB  .la te   rehgih detroper )5102(

gk lm 52.2  htiw detaert  sdrib ni thgiew revil dna egatnecrep gnisserd –1  dna

gk lm 05.1 -1 .ylevitcepser ,tcartxe cilrag diuqil fo  

 lacigolotameaH 7.1.4 sretemarap  

ehT   sretemarap lacigolotameah  cilrag fo noitaroprocni yb decneulfni sa

t ni detneserp era elba  7.1.4  .  lacitsitats ehT lana  ni nwohs neeb sah sisy

 xidneppA 1 ( lacigolotameaH   lacimehcoib/ sretemarap  .)
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7.1.4 elbaT : spuorg tnemtaert tnereffid ni sdrib reliorb fo sretemarap lacigolotameaH  

 

tnemtaerT  gomeaH

nibol  

ld/g  

 latoT

 etihW

 doolb

 sllec

01( 3 mm/ 3) 

 deR latoT

 sllec doolb

01( 6 mm/ 3) 

 dekcaP

 sllec

 emulov

 rep(

)tnec  

tnuoc sllec doolb etihw laitnereffiD  

)tnec rep(  

setyconoM  slihposaB  slihporeteH  slihponisoE  setycohpmyL  

T1 

 

89.9  

81.0±  

0.81 c 

76.5±  

65.2 c 

30.±  

53.23  

26.0±  

85.0±00.1  0 80.2±03  0 25.2±96  

T  2  29.9  

53.0±  

3.22 b 

37.7±  

98.2 b 

40.±  

81.23  

51.1±  

88.0±93.1  0 80.2±72  0 69.2±17  

T3 

 

99.9  

14.0±  

3.42 b 

69.7±  

86.2 c 

50.±  

34.23  

53.1±  

33.0±30.1  0 82.3±82  0 12.3±17  

T4 77.9  

91.0±  

0.23 a 

44.9±  

30.3 a 

60.±  

76.13  

16.0±  

76.0±0 0.1  0 30.2±32  0 54.1±57  

 c ,b ,a  

  tnereffid gniraeb snaeM yltnacifingis reffid nmuloc eht nihtiw stpircsrepus  P( )50.0<  
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t fo lasureP  taht delaever 7.1.4 elba P( tnacifingis saw ereht  )50.0<

 doolb der latot dna sllec doolb etihw latot no ecnereffid  eht neewteb sllec

 htiw def spuorg 0 tnec rep   52.0 no def esoht dna tnec rep 05.0 , tnec rep   dna

57.0  tnec rep  T puorg ni CBW latot rof seulav ehT .slevel  4 saw  P( rehgih  )50.0<

T yb dewollof 3 T ,    2 T puorg lortnoc ni saw tsael eht dna 1 T puorg ,revewoH . 2 

T dna 3 o evitacidni saw tI  .ecnereffid on dewohs ht f  onummi e -  yrotaludom

 fo tceffe  ybereht dna cilrag  detcelfer esnopser enummi doog  ( ttoknerriB  .la te , 

 .)0002 allaldaF fo sgnidnif eht htiw enil ni erew stluser ehT  la te  ohw )0102( .

noitatnemelppus cilrag ot eud seulav CBW rehgih detroper osla limiS .  eht ,ylra

T ni rehgih yltnacifingis saw CBR rof seulav  4 T yb dewollof 2 T ,  3  eht dna

T puorg lortnoc 1  inayhgoT fo sgnidnif eht htiw tnemeerga ni saw hcihw la te . 

 detroper ohw )1102(  desaercni  P(  def sdrib ni tnuoc sllec doolb der ni  )50.0<

oc sa cilrag htiw .puorg lortnoc ot derapm  

ingis on saw erehT ,nibolgomeah no tceffe tnacif   emulov sllec dekcap

 reliorb ni cilrag fo noisulcni ot eud tnuoc sllec doolb etihw laitnereffid dna

 yb detroper saw sgnidnif railimiS  .deef alomedA  .la te  )9002(  ohw   ton dluoc

 htiw def nehw snekcihc eht fo noitartnecnoc nibolgomeah ni noitairav evresbo

 taht detroper osla )2102( demhA .serutxim rieht dna regnig ,cilrag yrateid

rep 2 ta noitamitse nibolgomeah   fo tnec  wohs ton did cilrag  morf ecnereffid

dna puorg lortnoc   noitatnemelppus cilrag rep 5 dna 3 ta   tnec   evah ton did

 tnacifingis  )50.0>P(   sllec doolb etihw fo tnuoc laitnereffid eht no tceffe

,slihportuen gnidulcni  slihposab  ,  setycohpmyl dna setyconom ,slihponisoe

(  nimA lE demhA  dna  1102 , bigalE  .la te  ,CBR ,VCP rof seulav ehT.)3102 ,

 sa egnar lamron eht nihtiw saw sllec doolb etihw laitnereffid eht dna CBW

 llewxaM yb detroper la te .)0991( .  

 irA ,ylesrevnoC .la te   dna )2102( hurofelO - helokO  la te  )5102( .

 tnacifingis detroper nibolgomeah ni esaercni   llec dekcap dna noitartnecnoc
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 ,desu cilrag fo mrof dna slevel ot eud eb thgim stluser eht ni noitairaV .emulov

.cte secnereffid niarts ,deef ,snosaes  

seiduts lacimehcoiB 8.1.4  

 ,nietorpopil ytisned hgih egareva fo smret ni seiduts lacimehcoib ehT

isned wol ietorpopil yt n  sdrib reliorb fo loretselohc dna sedirecylgirt ,esoculg ,

eht gnirud ega fo skeew xis otpu spuorg tnemtaert tnereffid ni   era doirep lairt

t ni detneserp  xidneppA ni nwohs neeb sah sisylana lacitsitats eht dna 8.1.4 elba

( 1 oib / lacigolotameaH sretemarap lacimehc  .)  

:8.1.4 elbaT   ni sdrib reliorb fo )ld/gm( doolb fo stneutitsnoc lacimehcoiB

 spuorg tnemtaert tnereffid  

tnemtaerT  LDL  LDH   esoculG  sedirecylgirT  loretselohC  

T1 28.96 ba 05.1±  73.99 b 08.02±  81.21±43.931  48.02±13.001  82.7±00.641  

T2 53.27 a 36.1±  11.521 b 89.13±  11.9±64.431  54.92±2.521  32.91±32.831  

T3 99.96 ba 45.1±  93.242 a 02.93±  72.7±15.131  51.81±86.66  32.42±12.341  

T4 60.56 b 90.1±  44.391 ba 89.83±  60.7± 81.621  90.41±28.97  53.42±58.131  

b ,a  

  eht nihtiw stpircsrepus tnereffid gniraeb snaeM nmuloc   yltnacifingis dereffid

P( )50.0< . 

 t morF vresbo saw ti ,8.1.4 elba P( tnacifingis saw ereht taht de  )50.0<

 .LDH dna LDL no cilrag fo tceffe  LDL rof seulav ehT  tsael eb ot devresbo saw

P( )50.0<  T ni  4  eht dna )%57.0( tsehgih  T ni 2  .)%52.0(  noitairav eht ,revewoH

 eht neewteb non eb ot dnuof saw lortnoc eht dna spuorg detaert cilrag -

saw LDH rof seulav ehT .tnacifingis  eb ot dnuof  P( yltnacifingis <  rehgih )50.0

derapmoc sa spuorg detaert cilrag ni   .lortnoc eht ot  

duts tneserp eht fo stluser ehT  fo sgnidnif eht htiw tnemeerga ni saw y

ehcraeser r  sa hcus s )2102( ramO dna assI  <P( desaerced detroper ohw  )50.0
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 cilrag ot eud sdrib lortnoc ot derapmoc sa slevel LDH desaercni dna LDL

noitatnemelppus redwop   fo etar eht ta rep 4.0 dna 2 ,0   dna tnec ihtnamaS  la te  .

 def sdrib ni level LDL rewol dna level LDH rehgih devresbo osla ohw )5102(

 not rep cilrag gk 1 htiw def esoht yb dewollof deef fo not rep cilrag gk 2 htiw

 .deef fo  

 ot devresbo erew loretselohc dna sedirecylgirt ,esoculg rof seulav ehT

b eb  ,spuorg detaert cilrag ni rette  tnacifingis on saw ereht yllacitsitats ,revewoh

 .ecnereffid  ,sgnidnif tneserp eht ot ralimiS  notroH la te  taht detroper )1991( .

 sreliorb nehw  teid desab cilrag htiw def erew  saw loretselohc  elihw decuder

sedirecylgirt amsalp  non eb ot dnuof erew esoculg amsalp dna -  eud tnacifingis

cilrag ot  . aksozrB  la te )5102( .  non detroper osla dah -  ni noitairav tnacifingis

eht   ytisned hgih ro loretselohc latot ,sedirecylgirt ,esoculg fo tnetnoc

sdrib fo mures doolb eht ni )LDH( nietorpopil   ta tcartxe cilrag diuqil htiw def

52,2 ,5.1,1,0 fo etar eht  gklm -1. 

 ,ecneH  lacigolotameah no tceffe evitisop dah redwop cilrag fo noitidda

hcihw eliforp dipil doolb dna  onagro eht ot eud eb dluoc   elitalov ruflus

 evitcaoib evitceffe eht ot setubirtnoc hcihw cilrag ni tneserp sdnuopmoc

iliakiM( cilrag fo seitreporp  la te ,.  )3102 . 

 9.1.4 scimonocE  

 ehT ni noitcudorp reliorb fo scimonoce eht no cilrag yrateid fo tceffe  

 tnereffid  tnemtaert org  era spu t ni detneserp .9.1.4 elba  
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9.1.4 elbaT :  scimonocE  reliorb fo noitcudorp   tnemtaert tnereffid ni  spuorg

)drib/sR(  

 

.lS  

.oN  

SMETI  spuorG tnemtaerT  

T1 T2 T3 T4 

.1  reliorb fo tsoC  00.04  00.04  00.04  00.04  

.2   deef fo tsoC  25.321  04.621  84.421  30.821  

.3   redwop cilrag fo tsoC  - 39.1  98.3  100.6  

.4  enicidem fo tsoC  87.4  87.4  87.4  87.4  

.5  ruobal fo tsoC  06.21  06.21  06.21  06.21  

.6   suoenallecsiM  5.3  5.3  5.3  5.3  

.7   noitcudorp fo tsoC  4.481  12.981  52.981  119.491  

.8  )gK( reliorb fo thgieW egarevA  981.2  262.2  962.2  413.2  

.9  )gK( niag thgiew egarevA  881.2  312.2  812.2  362.2  

.01   thgiew gK rep noitcudorp fo tsoC

)sR(  

932.48  746.38  704.38  132.48  

.11   evil gK rep 031.sR@ reliorb fo elaS

)sR( thgiew  

75.482  60.492  79.492  28.003  

.21   sgab ynnug fo elaS )sR(gab/02.sR@  01.1  31.1  11.1  41.1  

.31  drib/)sR( tpiecer latoT  76.582  91.592  80.692  69.103  

.41  )sR(drib rep tiforP  72.101  89.501  38.601  50.701  

.51   )sR( niag gK rep tiforp teN  482.64  188.74  561.84  403.74  

 

A  noitcudorp fo tsoc egarev  drib rep T rof 1 T ,  ,2 T3 T dna  4 saw   ,04.481

.981  .ylevitcepser ,drib rep seepur119.491 dna 52.981 ,12 C  seulav gnidnopserro

giew evil gk rep noitcudorp fo tsoc egareva rof  ,746.38 ,932.48 saw drib fo th

.ylevitcepser ,seepur 132.48 dna 704.38  

N  ,seepur 50.701 dna 38.601 ,89.501 ,72.101 saw drib rep tiforp te

T rof ylevitcepser 1 T ,  ,2 T  3 T dna  4  ten rof seulav gnidnopserroc eht elihw spuorg

 niag gk rep tiforp thgiew ni   ,seepur 403.74 dna 561.84 ,188.74 ,482.64 saw

.ylevitcepser  
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 ti ,stluser eht morF  rep noitcudorp fo tsoc latot eht taht dnuof saw

 tsehgih saw reliorb cilrag tnec rep 57.0 ta  lortnoc ni saw tsael eht dna   hcihw

derrucni tsoc dna ekatni deef rehgih ot eud yltnedive saw   fo noitidda ot eud

 noitcudorp fo tsoc tsaeL .cilrag l gk rep  thgiew evi  devresbo saw reliorb fo  ni

T3 5.0(  )cilrag % .sR .e.i   dna 704.38 tsehgih eht   .spuorg lortnoc ni  

C hgiew ni niag gk rep dna drib rep tiforp ten rehgih ylevitarapmo t  saw

 deef retteb dna thgiew ydob rehgih ot eud spuorg detaert cilrag ni devresbo

 puorg eht dna ycneiciffe  cilrag tnec rep 05.0 htiw def  tiforp ten tsehgih eht dah

 yb detroper neeb dah sgnidnif ralimiS  .thgiew ni niag gk rep  hgniS  .la te

 )5102( evresbo ohw  dna noitatnemelppus cilrag ot eud snruter desaercni d

.ytilibatiforp retteb rof esu sti detacovda  

 dedulcnoc eb dluoc ti ,yduts tneserp ni deniatbo stluser llarevo eht morF

rep 57.0 dna 05.0  fo etar rehgih ta redwop cilrag fo noitatnemelppus taht    tnec

dah   ecnamrofrep ,ycneiciffe noisrevnoc deef ,htworg no tcapmi evitisop nwohs

dna  thgiew ssacrac ,xedni   remmus eht gnirud drib rep tiforp ten llarevo

.nosaes  .sretemarap doolb eht no tceffe evitisop dah cilrag fo noitidda ,rehtruF  

 2.4 noosnoM  nosaeS  

 1.2.4 thgiew ydoB  

 nosaes noosnom gnirud thgiew ydob ni noitairav no noitavresbo ehT

4 ot dlo yad morf t ni detneserp era ega fo syad 2  ydob naem ehT .1.2.4 elba

 xis fo dne eht ot pu lavretni ylkeew ta spuorg latnemirepxe tnereffid fo thgiew

 sah skeew acihparg neeb giF ni dettolp yll   eht fo sisylana lacitsitats ehT.1.2.4

eew htxis ta thgiew ydob egareva 2 xidneppA ni nevig si ega fo k   ydoB(

.)thgiew  
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 elbaT :1.2.4   tnereffid ni sdrib reliorb fo )keew/drib/g( thgiew ydoB

spuorg tnemtaert  

aerT
nemt

t 

skeeW  naeM  

0 ht  1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  
T1 78.24  00.551  39.963  30.956  33.3811  73.3671  67.17±38.9622  13.873  

T2 33.24  71.251  37.553  00.726  68.7501  34.1861  71.44±39.8812  28.463  

T3 01.54  03.951  34.373  04.456  37.6511  04.1961  44.15±78.1822  13.083  

T4 33.44  9.581  39.854  32.257  35.0021  75.2002  18.13±39.7922  99.283  

 

 yad eht fo thgiew ydob egareva ehT -  ,78.24 sa dedrocer saw skcihc dlo

T rof ylevitcepser ,drib rep g 33.44 dna ,01.54 ,33.24 1 T , 2 T ,  3 T dna 4  ehT .

tnereffid ni thgiew ydob gnidnopserroc  tnemtaert   fo dne eht ta dedrocer spuorg

6 eht ht  38.9622 saw keew  ± 39.8812 ,67.17  ± 78.1822 ,71.44  ±  dna 44.15

39.7922  ±  .drib rep g 18.13  ,28.463 ,13.873 saw thgiew ydob naem llarevo ehT

 keew/drib/g 99.283 dna 13.083 T rof 1 T , 2 T ,  3 T dna 4, ylevitcepser  . o sisylanA  f

 thgiew ydob egareva eht ni ecnereffid on saw ereht taht dewohs ecnairav

 rednu puorg lortnoc eht dna teid desab cilrag deviecer taht sdrib yb deniatbo

orga gniliaverp eht -  eb ot devresbo saw thgiew ydob eht dna noitidnoc citamilc

ew sgnidnif esehT .mrofinu  reilrae eht htiw tnemeerga ni er gnidnif s  dna assI fo

)2102( ramO  non devresbo ohw -  nehw thgiew ydob ni ecnereffid tnacifingis

rep 4.0 dna 2.0 ta cilrag htiw detnemelppus teid htiw def erew sreliorb   nO .tnec

 ,yrartnoc eht lA dna idomaH -  dna )6002( ynadmaH  deyaF la te  )1102( .

 fo noitatnemelppus yrateid ot eud thgiew ydob ni esaercni tnacifingis devresbo

 dna deef fo epyt ,secnereffid niarts ot eud eb thgim stluser ni noitairaV .cilrag

orga ,noitalumrof sti - effid ,secnereffid citamilc  cilrag fo slevel ni ecner  dna

.snoitidnoc latnemirepxe rehto  
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thgiew ydob ni niaG 2.2.4  

 ehT tnereffid ni thgiew ni niag latot dna thgiew ydob ni niag ylkeew  

t ni nevig era spuorg tnemtaert  era sisylana lacitsitats naem rieht dna 2.2.4 elba

2 xidneppA ni detneserp )niag thgiew ydoB(  latot dna htworg fo nrettap ehT .

doirep latnemirepxe gnirud thgiew ni niag egareva   ni yllacihparg dettolp era

giF  2.2.4 . 

 

 elbaT :2.2.4  sdrib reliorb fo )keew/drib/g( thgiew ydob ni niaG   tnereffid ni

spuorg tnemtaert  

 

taerT

tnem  

skeeW   ni niag latoT

 ydob thgiew  

naeM  

1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  

T1 31.211  39.412  1.982  3.425  40.085  64.605  67.17±69.6222  61.173  

T2 48.901  75.302  72.172  68.034  75.326  00.705  71.44±11.6412  96.753  

T3 02.411  31.412  79.082  33.205  76.435  74.095  44.15±67.6322  97.273  

T4 75.141  30.372  03.392  03.844  40.208  63.592  18.13±06.3522  06.573  

 

T spuorg tnemtaert eht rof thgiew ni niag egareva ehT 1 T , 2 T , 3 T dna  4

 dna 74.095 ot 02.411 ,75.326 ot 48.901 ,40.085 ot 31.211 fo egnar eht ni saw

tcepser ,drib rep g 40.208 ot 75.141  seulav gnidnopserroc ehT .ylevi  eht rof

 saw niag thgiew ydob latot llarevo 69.6222  67.17 ±  , 71.44 ± 11.6412  ,  67.6322

 44.15 ±  dna  18.13 ± 06.3522 .keew/drib/g   ydob ni niag naem llarevo ehT

 spuorg evitcepser eht rof thgiew T1 T , 2 T , 3 T dna 4  97.273 ,96.753 ,61.173 saw

 06.573 dna  

            A  sisylan  saw thgiew ni niag eht taht delaever dah ecnairav fo

 .cilrag yb detceffanu homiJ yb detroper osla erew sgnidnif ralimiS  la te  )3102( .

allaldaF dna  la te  2( non devresbo osla dah ohw )010 - acifingis  ni ecnereffid tn

 .cilrag htiw noitatnemelppus saw teid nehw sreliorb fo niag thgiew ydob

 natluS ,noitcidartnoc ni revewoH la te  dnuof )1102( miharbI dna )9002( .
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ifingis P( esaercni tnac  def nehw sdrib reliorb ni niag thgiew ydob ni )50.0<

melppus cilrag htiw  ot eud eb thgim tluser eht ni noitairav ehT .deef detne

 deef dna cilrag fo slevel ni ecnereffid ,secnereffid niarts sa hcus srotcaf lareves

orga ,noitisopmoc -    .cte secnereffid citamilc  

ekatnI deeF 3.2.4   

  tnereffid fo ekatni deef latot dna ekatni deef ylkeew egareva ehT

 ega fo skeew xis otpu spuorg latnemirepxe  naem rieht dna eht gnirud   lairt

t ni detneserp era doirep  deef latot rof sisylana lacitsitats eht dna 3.2.4 elba

dneppA ni nwohs neeb sah noitpmusnoc  noitpmusnoc deef fo nrettap ehT .2 xi

.3.2.4 .giF ni detartsulli yllacihparg neeb sah  

3.2.4 elbaT :  tnereffid ni sdrib reliorb fo )keew/drib/g( ekatni deeF

spuorg tnemtaert  

  
tnemtaerT  

skeeW  
  

latoT  

 

ts1  2 dn  dr3  ht4  ht5  ht6  
naeM  

1T  27.551  48.083  33.764  33.266  31.1201  02.9521  02.1±a55.6493  67.756  

2T  36.931  38.503  71.024  72.785  72.559  36.2421  32.72±b08.0563  74.806  

3T  05.941  33.503  77.214  37.506  03.279  72.2421  74.55±b09.7863  56.416  

4T  74.271  37.863  03.974  73.336  764.329  39.2021  59.65±ba72.0873  
50.036  

 
b,a  

 csrepus tnereffid gniraeb snaeM reffid nmuloc eht nihtiw stpir   yltnacifingis
P(  )50.0<  

  
 
 T T rof doirep lairt eritne eht gnirud ekatni deef lato 1 T , 2,T  3 T dna   4

 saw spuorg 55.6493  74.55 ± 09.7863 ,32.72 ± 08.0563 ,02.1 ±  dna 72.0873   ±

 g 59.65  .ylevitcepser ,drib rep P( yltnacifingis saw ekatni deeF  ni rehgih )50.0<

T .e.i puorg lortnoc  1 yb dewollof  T4 T , 3 T ni tsael eht dna 2  eht ,revewoH .

T neewteb ecnereffid  1 T dna  4 spuorg eht dna  T2 T ,  3 T dna 4 non eb ot dnuof saw - 

 eud eb thgim puorg detnemelppus cilrag ni ekatni deef decuder ehT .tnacifingis

 ,gnidnif tneserp eht ot ralimiS .ytilibatalap rewol dna ruovalf detaicossa eht ot
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eerunaB  la te homiJ ;)9002( .  la te  ;)3102( . maS  dna )4102( iqarI dna diE ihtna  

la te  )4102( .  taht sdrib ni ekatni deef evitalumuc rehgih devresbo osla dah

 esoht naht cilrag orez deviecer  ,ylesrevnoC  teid detnemelppus cilrag htiw def

lednavaJ  yb detroper esoht htiw eergasid yduts tneserp eht fo sgnidnif eht   te

la I dna )8002( . fe tnacifingis on devresbo ohw )2102( ramO dna ass  fo tcef

ni ekatni deef no cilrag   .sdrib reliorb  

ycneiciffE noisrevnoC deeF 4.2.4  

 A vnoc deef ylkeew egarev naem eht dna ycneiciffe noisre   deef

is ot pu spuorg latnemirepxe tnereffid eht fo ycneiciffe skeew x   era ega fo

t ni detciped  ni nwohs era sisylana lacitsitats naem rieht dna 4.2.4 elba

2 xidneppA  )ycneiciffE noisrevnoC deeF(  egareva eht gnitneserper hparg ehT .

 xis otpu spuorg suoirav ni ycneiciffe noisrevnoc deef ylkeew  era ega fo skeew

giF ni dettolp  .4 4.2  

4.2.4 elbaT :  tnereffid ni sdrib reliorb fo ycneiciffe noisrevnoc deeF

spuorg  tnemtaert  

  skeeW    

tnemtaerT  1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  naeM  

T1 
027.0  315.0  155.0  207.0  215.0  004.0  

565.0 c 210.0±  

T2 
347.0  425.0  406.0  417.0  135.0  204.0  

685.0 ba 410.0±  

T3 
467.0  515.0  126.0  327.0  055.0  574.0  

806.0  a 210.0±  

T4 
897.0  216.0  876.0  527.0  925.0  642.0  

 895.0 ba 010.0±  

c,b,a  

 M  eht nihtiw stpircsrepus tnereffid gniraeb snae  yltnacifingis dereffid nmuloc

P(  )50.0<  

 

 spuorg tnereffid ni sdrib reliorb fo ycneiciffe noisrevnoc deef naem ehT

 sa dedrocer saw keew htxis fo dne eht ta 565.0  ± 210.0  , 685.0  ± 806.0 ,410.0  ± 
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 210.0  dna ± 895.0   010.0 T rof 1 T , 2 T , 3 T dna 4,  fo sisylanA .ylevitcepser

 delaever ecnairav  saw ereht taht  noisrevnoc deef no cilrag fo tceffe tnacifingis

 ehT .puorg detnemelppus cilrag ni retteb eb ot dnuof saw hcihw ycneiciffe

noisrevnoc deef rof seulav  P( yltnacifingis saw ycneiciffe T ni tsewol )50.0<  1

T yb dewollof 2 T ,  4 tsehgih eht dna  saw  ni  T3  evitisop dewohs tluser eht ,ecneH .

 no cilrag fo tceffe  tneserp eht rof sgnidnif ehT .ycneiciffe noisrevnoc deef

saw yduts  allaldaF  fo snoitavresbo eht htiw enil ni  la te  dna diE dna )0102( .

ohw )4102( iqarI  devresbo  P(  retteb  )50.0< fe noisrevnoc deef  ni ycneicif

  ot eud sdrib reliorb  cilrag fo noitaroprocni  3.0 ot 20.0 fo egnar eht ni teid  ni

.tnec rep  

 fo sgnidnif eht htiw eergasid yduts tneserp eht fo stluser ,revewoH

eerunaB  .la te  dieaS dna )2102( ramO dna assI ;)9002(  la te  dah ohw )3102( .

non detroper -  noisrevnoc deef no noitatnemelppus cilrag fo stceffe tnacifingis

 .sdrib reliorb ni ycneiciffe  ot eud eb thgim sgnidnif eht ni secnereffid ehT

 fo metsys ,deef fo epyt ,noitalumrof deef dna cilrag fo slevel ni ecnereffid

orga -c    .cte secnereffid citamil  

 5.2.4 viL/ytilatroM e xednI ecnamrofreP dna ytiliba  

 vil ,ytilatrom egareva ehT e  xedni ecnamrofrep dna egatnecrep ytiliba

tnereffid eht rof ega fo skeew xis ot dlo yad morf )IP(   era spuorg tnemtaert

t ni nwohs  rieht dna 5.2.4 elba  xidneppA ni nwohs era sisylana lacitsitats naem

2 ( xednI ecnamrofreP ). 
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.2.4 elbaT :5   fo xedni ecnamrofrep dna )tnec rep( ytilibaevil dna ytilatroM
 tnereffid ni sdrib reliorb spuorg tnemtaert  

spuorG  ytilatroM     

( tnec rep ) 

ytilibaeviL      

( tnec rep ) 

xednI ecnamrofreP  

T1 00.0  001  92.282   84.21 ±  

T2 00.0  001   67.382  95.21 ±  

T3 00.0  001  66.103   33.11 ±  

T4 00.0  001   38.403  85.7 ±  

 

 spuorg eht lla fo evitcepserrI ,  sdrib reliorb fo egatnecrep ytilatrom eht

rep orez saw ega fo skeew xis ot dlo yad morf   ,ecneH .tnec tnec rep ytilibaevil  

rep 001 eb ot dedrocer saw  spuorg eht lla ni tnec   eht ot eud eb thgim hcihw

 tnemeganam reporp dna deef ytilauq doog ,noitidnoc citamilc elbaruovaf

.secitcarp  

  xedni ecnamrofrep ehT taert cilrag ni retteb eb ot devresbo saw  de

 .cilrag fo level eht ni esaercni eht htiw ylraenil desaercni hcihw spuorg

 ,revewoH t yllacitsitats  tceffe tnacifingis on saw ereh no cilrag fo   eht

.xedni ecnamrofrep  

spuorg tnemtaert tnereffid ni drib reliorb fo scitsiretcarahc ssacraC 6.2.4  

 egareva ehT   ni thgiew nagro dna dleiy ssacrac ,egatnecrep gnisserd

ert tnereffid t ni detneserp era spuorg tnemta 6.2.4 elba   lacitsitats naem rieht dna

2 xidneppA ni nwohs era sisylana  ( egatnecreP gnisserD ). 

.2.4 elbaT  :6  tnereffid ni sdrib reliorb fo scitsiretcarahc ssacraC  tnemtaert
 spuorg  

puorG    gnisserD

tnec rep  

ssacraC  

 )g( thgieW  

)g( thgieW nagrO  

    traeH                            reviL  drazziG  neelpS  

T1 06.37  57.3262  48.21  90.15  86.04  19.3  

T2 39.47  57.0472  04.31  30.85  85.94  50.5  

T3 04.47  57.3542  26.11  60.05  50.44  26.4  

T4 13.47  05.6252  01.31  47.05  06.34  97.5  
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t rep sA  ,6.2.4 elba p gnisserd  nagro dna dleiy ssacrac eht dna egatnecre

 hcihw noitatnemelppus cilrag yrateid yb detceffanu saw sreliorb fo sthgiew

saw  ot ralimis   fo sgnidnif eht doomhaM  .la te   dna )9002( ihtnamaS  la te  .

( non detroper osla dah ohw )5102 -  tnacifingis  taht detats dna cilrag fo tceffe

effe evitisop ecudorp ot deliaf redwop cilrag gniniatnoc deef lasab  no stc

 dna egatnecrep gnisserd yrartnoc eht nO .stiart ssacrac , sa hcus srehcraeser  

 deyaF  .la te  devresbo )1102( nisserd egareva ni ecnereffid tnacifingis a g 

k 0.1 dna 5.0 ,0 ta segatnecrep  ;deef fo not/g lE demhA -  nimA  taht dnuof )1102(

rep 5 dna 3 ta )50.0�P( yltnacifingis desaerced thgiew neelps   cilrag tnec

 dna redwop aksozrB  .la te   52.2 ta egatnecrep gnisserd rehgih detroper )5102(

gk lm –1 rtxe cilrag diuqil  ta thgiew revil ni esaercni )10.0�P( tnacifingis dna tca

gk lm 05.1 fo level eht –1  detubirtta eb thgim sgnidnif tneserp eht ni noitairaV .

 ,cilrag fo level eht ot esnopser ni ecnamrofrep htworg ni ecnereffid eht ot

 dna snoitidnoc latnemirepxe ni ecnereffid .secnereffid niarts/deerb  

sretemarap lacigolotameaH 7.2.4  

 spuorg tnemtaert tnereffid ni sretemarap lacigolotameah ehT  era

t ni detneserp 7.2.4 elba    .2 xidneppA ni nwohs si sisylana lacitsitats eht dna  
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:7.2.4 elbaT  spuorg tnemtaert tnereffid ni sdrib sreliorb fo sretemarap lacigolotameaH  

 

tnemtaerT  bolgomeaH

ni  

( ld/g ) 

 etihW latoT

 sllec doolb

01( 3 mm/ 3) 

 deR latoT

 sllec doolb

01( 6 mm/ 3) 

 dekcaP

 sllec

 emulov

( tnec rep ) 

 tnuoc sllec doolb etihw laitnereffiD  

( tnec rep ) 

setyconoM  slihposaB  slihporeteH  slihponisoE  setycohpmyL  

T1 94.01  

71.0±  

3.31 c 

02.1±  

76.2 b 

80.0±  

40.43  

65.0±  

0 0 84  2 94  

T2 00.11  

94.0±  

0.02 b 

51.1±  

70.3 ba  

21.0±  

27.53  

26.1±  

0 0 04  1 85  

T3 36.01  

12.0±  

3.22 b 

54.1±  

07.2 ba  

51.0±  

94.43  

47.0±  

0 0 64  1 25  

T4 96.01  

62.0±  

3.23 a 

54.1±  

39.2 a 

30.0±  

37.43  

88.0±  

0 0 53  1 36  

 

c,b,a  

  nmuloc eht nihtiw stpircsrepus tnereffid gniraeb snaeM reffid  P( yltnacifingis )50.0<  
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 94.01 erew )ld/g( nibolgomeah rof seulav ehT  ± 00.11 ,71.0  ±  ,94.0

± 36.01  96.01 dna 12.0  ±  62.0  ,cilrag tnec rep 57.0 dna 05.0 ,52.0 ,0 ta

.ylevitcepser   sllec doolb etihw latot rof seulav gnidnopserroc ehT ( 01 3 mm/ 3  )

saw 3.31  ± 0.02 ,02.1  ± ,51.1  3.22  ± 3.23 dna 54.1  ± limiS .54.1  latot eht ,ylra

01( sllec doolb der 6 mm/ 3  )  eht ta cilrag fo slevel evoba   saw 76.2  ± 70.3 ,80.0  ± 

07.2 ,21.0  ± 51.0  39.2 dna  ±  emulov sllec dekcap ehT .ylevitcepser ,30.0

 spuorg tnemtaert eht rof dedrocer T1  , T2 T , 3 T dna  4 40.43 saw  ± 27.53 ,65.0  ± 

94.43 ,26.1  ± 37.43 dna 47.0  ± rep 88.0   .ylevitcepser ,tnec  

id VCP dna nibolgomeah retemarap lacigolotameh ehT  wohs ton d

ecnereffid tnacifingis   sreliorb fo spuorg lortnoc dna tnemtaert eht neewteb

 )1102( nimA lE demhA fo sgnidnif eht htiw enil ni saw hcihw  dna  demhA

non detroper ohw )2102( -  ,VCP dna nibolgomeah no cilrag fo tceffe tnacifingis

 .ylevitcepser  

tatnemelppus taht detacidni dah sisylana lacitsitatS  dah cilrag fo noi

P( tnacifingis  sllec doolb der latot dna sllec doolb etihw latot no tceffe )50.0<

ag ehT .tnuoc  cilr  dah puorg detaert  eht ot derapmoc sa CBW latot rehgih

T puorg ehT .lortnoc  4  dah P( rehgih  yb dewollof llec doolb etihw latot )50.0<

T3 T ,  2 T puorg lortnoc ni saw tsael eht dna 1 eht ,revewoH . on saw er   noitairav

T puorg eht neewteb 2 T dna 3  . seulav rehgiH   evitisop fo evitacidni si CBW rof

 yb detroper sa cilrag fo tceffe zormaJ  la te . ( gnuK ;)3002 -  ihc .la te   dna )6002(

iliakiM  la te )3102( . . 

 fo sgnidnif eht htiw enil ni erew stluser ehT ttoknerriB  .la te (  ohw )0002

 latot desaercni ni detluser sneh gniyal eht ni cilrag gnidulcni  taht detroper

alomedA ;esnopser enummi doog gnitcelfer sllec doolb etihw  la te  ohw )4002( .

rep 07.81 yb sllec doolb etihw latot ni esaercni detroper   cilrag ot eud tnec

rep 03.01 fo etar eht ta noitatnemelppus   dna tnec allaldaF  la te  ohw )0102( .

 . noitatnemelppus cilrag ot eud seulav CBW rehgih detroper osla  
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 detaert cilrag eht ni rehgih eb ot devresbo saw CBR rof seulav ehT

 sgnidnif eht htiw tnemeerga ni saw hcihw puorg  inayhgoT fo la te  ;)1102( .

etroper ohw )2102( demhA P( tnacifingis d esaercni )50.0<   sllec doolb der ni

 .puorg lortnoc ot derapmoc sa cilrag htiw def sdrib ni tnuoc  rehgiH  CBR

 doolb eht ni seulav  fo evitacidni si cilrag ot eud  gniyrrac negyxo devorpmi

icapac  sllec eht fo yt erom ot gnidael   sdrib eht ot stneirtun fo ytilibaliava

llew rieht gnitceffa yltneuqesnoc - hurofelO( gnieb - helokO  la te  ,. 5102  .)

ynahgamraV htiw eergasid yduts tneserp eht ,ylesrevnoC  la te  ohw )5102( .

 doolb der taht devresbo  tnuoc llec ( ylraenil desaerced P<  gnisaercni htiw )500.0

 dasarP dna snoitidnoc erutarepmet dradnats rednu teid eht ni slevel blub cilrag

la te )9002( .  ohw   detaert cilrag ni rewol yltnacifingisni  saw CBR taht detroper

.spuorg  

 seulav eht ,tnemtaert eht fo evitcepserrI  slihposab  dna setyconom rof

 elihw lin eb ot devresbo saw  ,slihporeteh rof seulav naem eht  dnaslihponisoe

setycohpmyl   eb ot devresbo saw  dna 25 ,85 ,94 dna  1 ,1 ,1 ,2 ; 53 64 ,04 ,84

rep 36   rof tnec T ,1  T2 T , 3 T dna ,4   .ylevitcepser  saw etycohpmyl ni esir thgilS

onummi ot eud eb yam hcihw spuorg detnemelppus cilrag ni devresbo -

.cilrag fo stceffe yrotalumits  

 yb detceffanu saw tnuoc sllec doolb etihw laitnereffid ,yllacitsitatS

 htiw tnemeerga ni saw hcihw noitatnemelppus cilrag lE demhA   nimA 1102(   )

 taht detroper dah ohw  tnacifingis on saw ereht P( ecnereffid  eht no )50.0>

 ,slihportuen ,slihposab gnidulcni sllec doolb etihw fo tnuoc laitnereffid

setyconom ,slihponisoe   ehT .stnemtaert tnereffid eht neewteb setycohpmyl dna

eht nihtiw erew seulav  lamron   llewxaM yb detroper egnar la te  dasarP ;)0991( .

la te  . ( 9002 ) lobmaN dna  la te )6102( . . 

P iynomiynO htiw eergasid sgnidnif tneser   .la te  ;)2102( bigalE  .la te  

lE  dna )3102( - mihaF  la te  ohw )4102( .  noitatnemelppus cilrag taht detroper

tnacifingis on dah  P(  )50.0>  eht ni snoitairav ehT .ygolotameah doolb no tceffe
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 detubirtta eb dluoc sgnidnif  ot  ,deef ,snoitidnoc latnemirepxe ni secnereffid

vne ,snosaes ,xes ,ega  osla sa ecneulfni lanomroh dna tnemnori  yb detroper

.)5102( senoJ  

seiduts lacimehcoiB 8.2.4  

fid ni doolb fo stneutitsnoc lacimehcoib ehT  detneserp era spuorg tneref

t ni  .8.2.4 elba  .2 xidneppA ni nwohs neeb sah sisylana lacitsitats eht dna  

 elbaT :8.2.4  lacimehcoiB   stneutitsnoc  )ld/gm( drib reliorb fo doolb fo  ni s

spuorg tnemtaert tnereffid  

 

tnemtaerT  LDL  LDH   esoculG  sedirecylgirT  loretselohC  

T1 68.11±12.93  54.81±221.792  81.4±97.331  78.851 a 91.41±  81.9±05.941  

T2 63.71±72.65  94.76±43.542  98.3±16.131  27.77 c 37.31±  76.64±35.831  

T3 13.71±90.76  61.33±56.623  76.61±52.911  27.321 ba 40.9±  95.22±24.371  

T4 42.50±43.76  22.72±55.133  87.1±00.341  64.68 cb 50.31±  64.14±91.741  

 

c,b,a  

 M csrepus tnereffid gniraeb snae reffid nmuloc eht nihtiw stpir   yltnacifingis

P( <  )50.0  

 LDL rof seulav naem ehT  LDH dna  spuorg tnemtaert eht rof T1 T , 2 T , 3 

T dna 4 12.93 saw  ± 72.65 ,68.11  ± 90.76 ,63.71  ± 43.76 ,13.71  ± ld/gm 42.50  ;

221.792  ± 43.542 ,54.81  ± ± 56.623 ,94.76  55.133 dna 61.33  ± ld/gm 22.72 , 

ylevitcepser . 

 eht ,ylralimiS lav naem  97.331 sa dedrocer saw esoculg rof seu ±  ,81.4

 16.131 ±  52.911 ,98.3 ± 1 dna 76.61 4  00.3 ± 87.10   rof ld/gm T1 T , 2 T , 3 T dna 4 

  .ylevitcepser ,spuorg  

( sedirecylgirt rof seulav naem ehT  )ld/gm  ,0 ta )ld/gm( loretselohc dna

 tnec rep 57.0 dna 05.0 ,52.0  eb ot devresbo saw 78.851  27.77 ,91.41 ±  ±  ,37.31
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27.321  64.68 dna 40.9 ±  ± 50.31  ; 4 ± 35.831 ,81.9 ± 05.941  ± 24.371 ,76.6

 91.741 dna 95.22 64.14 ± .ylevitcepser ,  

t fo lasurep eht morF ,8.2.4 elba  i  taht devresbo saw t  on saw ereht

 cilrag ot eud loretselohc dna esoculg ,LDH ,LDL ni ecnereffid tnacifingis

 ,revewoH .noitatnemelppus  eht no tceffe evitisop dah redwop cilrag fo noitidda

 .sedirecylgirt ( sedirecylgirt fo tnuoma tsehgih ehT 78.851  ± 91.41  /gm  saw )ld

puorg lortnoc ni devresbo  eht ot eud eb dluoc sedirecylgirt fo gnirewoL .

 evitcaoib evitceffe eht ot setubirtnoc hcihw sdnuopmoc elitalov ruflus onagro

iliakiM( cilrag fo seitreporp  la te )3102,.  

 9.2.4 scimonocE  

 ehT  eht no cilrag yrateid fo tceffe ni noitcudorp reliorb fo scimonoce  

 tnereffid  tnemtaert org t ni detneserp era spu elba  .9.2.4  
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:9.2.4 elbaT   tnemtaert tnereffid ni noitcudorp reliorb fo scimonocE

)drib/sR( spuorg  

 

.oN.lS  SMETI  spuorG tnemtaerT  

T1 T2 T3 T4 

.1  reliorb fo tsoC  00.04  00.04  00.04  00.04  

.2   deef fo tsoC  272.621  8.611  89.711  69.021  

.3  redwop cilrag fo tsoC  - 528.1  786.3  76.5  

.4  enicidem fo tsoC  87.4  87.4  87.4  87.4  

.5  ruobal fo tsoC  06.21  06.21  06.21  06.21  

.6   tsoc suoenallecsiM  05.3  05.3  05.3  05.3  

.7   noitcudorp fo tsoC  251.781  505.971  745.281  15.781  

.8   reliorb fo thgieW egarevA

drib/)gK(  

962.2  881.2  182.2  792.2  

.9  )gK( niag thgiew egarevA  622.2  641.2  532.2  252.2  

.01    gK rep noitcudorp fo tsoC

)sR( thgiew  

84.28  40.28  20.08  36.18  

.11  reliorb fo elaS   031.sR@

)sR( thgiew evil gK rep  

79.492  44.482  359.692  16.892  

.21   sgab ynnug fo elaS

)sR(gab/01.sR@  

31.1  40.1  50.1  80.1  

.31  drib/)sR( tpiecer latoT  01.692  84.582  300.892  96.992  

.41  )sR(drib rep tiforP  849.801  579.501  654.511  81.211  

.51   thgiew gK rep tiforp teN

 )sR(niag  

49.84  83.94  66.15  08.94  

 

t ni nevig atad eht morF .4 elba .2  rep noitcudorp fo tsoc latot eht ,9

T ni tsehgih saw thgiew evil gk rep dna reliorb 4 /15.781( - T dna )  1 /84.28( -  ,)

 saw drib rep tiforp ten ehT .ylevitcepser T ni tsehgih 3 n eht dna  gk rep tiforp te

rb fo niag thgiew  mumixam eb ot devresbo saw relio  detnemelppus cilrag ni

puorg  .lortnoc eht ot derapmoc sa  
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 saw niag thgiew gk rep tiforp ten dna drib rep tiforp ten tsehgiH

T ni dedrocer 3 limiS .  ,sgnidnif tneserp eht ot ra niassoH   .la te  osla dah )4102(

 ni oitar tsoc tifeneb dna reliorb rep ytilibatiforp rehgih yltnacifingis detroper

 puorg detnemelppus cilrag .ytilibatiforp retteb rof esu sti detacovda dna  

no desaB  saw ti ,sgnidnif evoba eht  lcnoc  thgiew fo smret ni taht dedu

 detnemelppus sreliorb ,tiforp ten dna xedni ecnamrofrep ,ycneiciffe deef ,niag

 5.0 fo etar eht ta cilrag htiw tnec rep  T( 3  57.0 dna ) tnec rep  T( 4  demrofrep )

es noosnom eht gnirud spuorg tnemtaert rehto eht ot derapmoc sa retteb .nosa  

 ot eud devorpmi erew seulav lacimehcoib dna lacigolotameah eht ,revoeroM

noitatnemelppus cilrag  

3.4   nosaes retniW  

1.3.4  thgieW ydoB  

thgiew ydob ni noitairav no noitavresbo ehT  morf   dlo yad  keew xis ot

 ega fo naem rieht dna   era nosaes retniw gnirud spuorg stnemtaert tnereffid ni

rp ese t ni detn egareva ehT .1.3.4 elba   latnemirepxe tnereffid fo thgiew ydob

 sah lavretni ylkeew ta spuorg  giF ni dettolp yllacihparg neeb  ehT.1.3.4

 ta thgiew ydob egareva eht fo sisylana lacitsitats vig si ega fo keew htxis  ni ne

.)thgieW ydoB( 3 xidneppA  

 elbaT .4 .3 1  : B  tnemtaert tnereffid ni sdrib reliorb fo )keew/drib/g( thgiew ydo
spuorg  

 
 ,c,b,a  

 ht nihtiw stpircsrepus tnereffid gniraeb snaeM ngis reffid nmuloc e P( yltnacifi )50.0<  

taerT
tnem  

skeeW  naeM  

0 1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  

T1 769.14  331.181  647.454  110.178  556.8831  030.0102  238.2062 a

07.93±  
18.334  

T2 331.34  035.281  649.964  014.228  973.1921  301.2971  07.4252  ba

19.85±  
87.024  

T3 000.14  005.171  314.974  347.798  000.0921  662.0981  899.3442 b

26.51±  
33.704  

T4 769.54  000.671  332.394  116.298  333.8131  973.9102  890.6652 a

b 94.06±  
86.724  
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 yad eht fo thgiew ydob egareva ehT - T( puorg lortnoc rof skcihc dlo 1  )

T .e.i spuorg tnemtaert tnereffid dna 2 T ,  3 T dna  4  ,769.14 sa dedrocer saw

g 769.54 dna 000.14 ,331.34   lanif gnidnopserroc ehT .ylevitcepser ,drib rep

6 eht fo dne eht ta dedrocer thgiew ydob ht  238.2062 saw keew  ±  ,07.93

4252 . 07  ± 899.3442 ,19.85  ± 890.6652 dna 26.51  ±  ,drib rep g 94.06

 .ylevitcepser  saw spuorg evitcepser eht fo thgiew ydob naem llarevo ehT

 .keew/drib/g 86.724 dna 33.704 ,87.024 ,18.334  fo ecneulfni evitisop ehT

 saw thgiew ydob naem eht sa devresbo eb ton dluoc thgiew ydob eht no cilrag

eb ot devresbo  oB .spuorg detaert cilrag ni rewol  saw thgiew yd  eht rof rehgih

T puorg lortnoc 1 T yb dewollof 4 T , 2 T ni saw tsael eht dna 3  eht ,revewoH  .

non eb ot dnuof saw thgiew ydob eht ni noitairav -  eht gnoma tnacifingis

T spuorg tnemtaert 1, T2, T  4 T neewteb dna 2 T dna 4  eht gnoma dna  detaert cilrag

rg .spuo  . limiS  yb detroper osla saw sgnidnif ra alomedA   .la te  erehw )9002(

rep 2 dna 5.1 ta cilrag  P( yltnacifingis tnec  evil lanif eht desaerced )10.0<

.lortnoc eht ot evitaler snekcihc eht fo sthgiew   natluS ,ylesrevnoC la te .  ;)9002(

)1102( miharbI   deyaF dna la te  detroper )1102( .  ydob ni esaercni tnacifingis

 eb thgim stluser ni noitairaV .cilrag fo noitatnemelppus yrateid ot eud thgiew

orga ,secnereffid sniarts ot eud - dna slevel ni ecnereffid ,secnereffid citamilc  

.cte snosaes dna cilrag fo mrof  

3.4 thgiew ydob ni niaG 2.  

 ehT  ylkeew  tnereffid ni thgiew ni niag latot dna thgiew ydob ni niag

 spuorg tnemtaert  naem rieht htiw gnola ig era t ni nev  naem rieht dna 2.3.4 elba

 ehT .)thgieW ydoB ni niaG( 3 xidneppA ni detneserp era sisylana lacitsitats

o nrettap hgiew ni niag egareva latot dna htworg f  doirep latnemirepxe gnirud t

si   giF ni yllacihparg dettolp .2.3.4  
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 :2.3.4 elbaT sdrib reliorb fo )keew/drib/g( thgiew ydob ni niaG   tnereffid ni

spuorg tnemtaert  

taerT
tnem  

skeeW   latoT
 thgiew

niag  

naeM  

1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  

T1 

 
661.931  316.372  562.614  466.715  573.126  208.295  

668.0652  

a 07.93±  
18.624  

T2 793.931  614.782  464.253  969.864  427.005  365.237  
235.1842 ba

09.85±  
95.214  

T3 005.031  319.703  33.814  752.293  662.006  237.355  
799.2042 b±

06.51  
05.004  

T4 30.031  332.713  873.993  227.524  640.107  917.645  
139.5842 ba

06.22±  
23.414  

 
b,a  

 c eht nihtiw stpircsrepus tnereffid gniraeb snaeM nacifingis reffid nmulo  ylt
P( .0< )50  

 

  eht rof ega fo keew htxis ot tsrif morf thgiew ydob ni niag egareva ehT

T spuorg 1 T , 2 T , 3 T dna  4  ot 793.931 ,573.126 ot 661.931 fo egnar eht ni saw

 .ylevitcepser ,keew/drib/g 640.107 ot 30.031 dna 662.006 ot 005.031 ,365.237

 saw niag thgiew ydob latot llarevo gnidnopserroc ehT 668.0652  ±  ,07.93

235.1842  ± 799.2042 ,09.85  ± 139.5842 ,06.51  ± ep g 06.22  drib r  .keew rep

 ,18.624 saw spuorg evitcepser eht rof thgiew ydob ni niag naem llarevo ehT

.23.414 dna 05.004 ,95.214  

 t fo lasurep ehT 2.3.4 elba   ecnereffid tnacifingis saw ereht taht delaever

 cilrag ni devresbo saw niag thgiew ydob rewoL .thgiew ni niag llarevo ni

 detnemelppus H .spuorg  rehgi P(  dedrocer saw niag thgiew )050.0<  ni  lortnoc

T yb dewollof puorg 4 T , 2 T ni saw tsael eht dna  .3 eht ,revewoH non saw er - 

T spuorg eht gnoma ecnereffid tnacifingis 1 T , 2 T ,  4  eht gnoma dna  detaert cilrag

spuorg  .  fo sgnidnif eht ot yrotcidartnoc saw yduts tneserp eht fo stluser ehT

ayiruS   .la te ( )2102   ihtnamaS dna  .la te   )5102(   yltnacifingis devresbo ohw

 eb dluoc sgnidnif eht ni snoitairaV .sdrib detaert cilrag ni niag thgiew rehgih

 cilrag fo level ,noitisopmoc sti dna deef ni secnereffid sa hcus srotcaf ot eud

 .snoitidnoc latnemirepxe rehto dna snosaes ,desu  
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ekatnI deeF 3.3.4   

              ehT ekatni deef latot dna ekatni deef ylkeew   naem rieht htiw gnola

ni seulav  irepxe tnereffid t ni detneserp era spuorg latnem  3.3.4 elba  eht dna

fo sisylana lacitsitats   3 xidneppA ni nwohs neeb sah noitpmusnoc deef latot

tap ehT .)ekatnI deeF( ihparg neeb sah noitpmusnoc deef fo nret ac  detartsulli yll

giF ni  .3.3.4  

:3.3.4 elbaT   tnereffid ni sdrib reliorb fo )keew/drib/g( ekatni deeF

spuorg tnemtaert  

 

 ,b,a  
 uloc eht nihtiw stpircsrepus tnereffid gniraeb snaeM P( yltnacifingis reffid nm )50.0<  

 

  T rof doirep lairt eritne eht gnirud ekatni deef latot ehT 1 T ,  ,2 T  3 T dna  4

 saw spuorg 04.74 ± 521.4624  , 09.33 ± 510.8204  ,  00.23 ± 250.6404  dna

 g 09.73 ± 183.5304  .ylevitcepser ,drib rep  eht rof ekatni deef naem llarevo ehT

 .65.276 dna 43.476 ,43.176 ,96.017 saw spuorg evitcepser  ehT  lacitsitats

dah sisylana   tnacifingis delaever  hcihw ekatni deef no cilrag fo tceffe  saw

 dnuof P( yltnacifingis eb ot  )50.0<  detaert cilrag puorg s  sa  eht ot derapmoc

lortnoc   eht ,revewoH .spuorg  ecnereffid  ekatni deef ni  cilrag eht gnoma

 spuorg detnemelppus non eb ot dnuof saw - tnacifingis  .  

detaroborroc tluser ehT   eht htiw idomaH fo sgnidnif reilrae  lA dna -

 ;)6002( ynadmaH eerunaB  la te homiJ dna )9002( .  la te .  devresbo ohw )3102(  

taerT
tnem  

skeeW    naeM  

 1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  latoT  

T1 038.081  039.904  660.755  001.798  331.8701  660.1411  521.4624 a 

04.74±  
96.017  

T2 091.971  062.293  663.295  334.577  004.7101  663.1701  510.8204 b 

09.33±  
43.176  

T3 035.171  667.593  329.106  009.987  336.7201  003.9501  250.6404 b 

00.23±  
43.476  

T4 066.271  337.524  296.126  339.457  039.9001  334.0501  183.5304 b 

09.73±  
65.276  



 

 

 

 

 

 

 

giF  .4 .3 3 F i dee drib/g( ekatn ) sdrib reliorb fo  reffid ni  tnemtaert tne spuorg  

 

 

 

 

 

 

0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

ts1 dn2

 ekatnI dee
F

)kee
w/drib/g(

 
 

 

 

 

 

 

 

giF  .4 .3 3 F i dee drib/g( ekatn ) sdrib reliorb fo  reffid ni  tnemtaert tne spuorg  

 

 

 

 

 

 

dn2 dr3 ht4 ht5 ht6

skeeW

 ekatnI dee
F

)kee
w/drib/g(

 
 

 

 

 

 

 

 

giF  .4 .3 3 F i dee drib/g( ekatn ) sdrib reliorb fo  reffid ni  tnemtaert tne spuorg  

 

 

 

 

 

 

1T

2T

3T

4T

 ekatnI dee
F

)kee
w/drib/g(

 



47  
 

 .teid reliorb ni cilrag fo noitatnemelppus ot eud noitpmusnoc deef ni desaerced

dieaS ,yrartnoc eht nO  .la te   taht detroper )3102( noitidda   dna redwop cilrag fo

 dees kcalb eht ot ximerp tnalp   ni detluser teid  derapmoc sa ekatni deef rehgih

puorg lortnoc fo taht ot .  )2102( ramO dna assI  osla  devresbo ecnereffid  i  n

 stluser ni noitairaV .cilrag fo noitatnemelppus yrateid ot eud ekatni deef reliorb

ni secnereffid ot eud eb thgim  orga ,desu reliorb fo niarts -  ,secnereffid citamilc

.cte snosaes dna deef fo epyt ,cilrag fo slevel ni ecnereffid  

ycneiciffE noisrevnoC deeF 4.3.4  

  ehT   ylkeew naem dna ycneiciffe noisrevnoc deef   eht fo ycneiciffe deef

is ot pu spuorg latnemirepxe tnereffid t ni detciped era ega fo skeew x  4.3.4 elba

 noisrevnoC deeF( 3 xidneppA ni nwohs era sisylana lacitsitats naem rieht dna

 noisrevnoc deef ylkeew egareva eht gnitneserper hparg ehT .)ycneiciffE

ffe  xis otpu spuorg suoirav ni ycneici  giF ni dettolp era ega fo skeew .4.3.4  

.3.4 elbaT :4   tnereffid ni sdrib reliorb fo ycneiciffe noisrevnoc deeF

spuorg  tnemtaert  

tnemtaerT  skeeW    

 
1 ts  2 dn  3 dr  4 ht  5 ht  6 ht  naeM  

T1 
077.0  766.0  747.0  775.0  675.0  025.0  346.0 ba 950.0±  

T2 
877.0  337.0  595.0  506.0  294.0  486.0  846.0 a 810.0±  

T3 
167.0  877.0  596.0  794.0  485.0  325.0  046.0 b 400.0±  

T4 
357.0  547.0  246.0  465.0  496.0  025.0  356.0 ba 400.0±  

 b ,a  
 tnereffid gniraeb snaeM  stpircsrepus  ht nihtiw  yltnacifingis reffid nmuloc e
P( < )50.0  

 

 spuorg tnereffid ni sdrib reliorb fo ycneiciffe noisrevnoc deef naem ehT

T rof 025.0 dna 325.0 ,486.0 ,025.0 sa dedrocer saw keew htxis fo dne eht ta 1  ,

T2 T , 3 T dna  ,4  saw ECF naem llarevo gnidnopserroc eht saerehw ylevitcepser

346.0  950.0 ± 846.0 ,  810.0 ± 046.0 ,   400.0 ± 356.0 dna  400.0 ± .  lacitsitats ehT
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 tnacifingis delaever dah sisylana ECF no cilrag fo tceffe  .  deef rof seulav ehT

ciffe noisrevnoc  saw ycnei  rehgih T ni  4 T yb dewollof 2 T ,  1  ni saw tsewol eht dna

T3  neewteb ecnereffid eht ,revewoH . T spuorg eht 1, T2 T dna 4  spuorg eht dna

T1 T, 3 T,  4 non eb ot dnuof saw -  .tnacifingis  

esehT  stluser   ;)0102( unO fo sgnidnif reilrae eht htiw tnemeerga ni erew

ayiruS  la te  ;)2102( . lA - eissaK  la te )3102( .  niahogroB dna  la te  )7102( .  ohw

 ot eud ycneiciffe noisrevnoc deef ni tnemevorpmi tnacifingis devresbo

eineyA ,yrartnoc eht nO .teid reliorb ni cilrag fo noitatnemelppus  la te  )8002( .

rhemzuomA dna  la te )3102( .  noitairav on devresbo   noisrevnoc deef ni

elppus yrateid ot eud ycneiciffe .cilrag fo noitatnem  

  ,noitisopmoc sti dna deef fo epyt ot eud eb thgim stluser ni noitairaV

orga - .cte snosaes dna cilrag fo slevel ni ecnereffid ,secnereffid citamilc  

   5.3.4 /ytilatroM ytilibaeviL  xednI ecnamrofreP dna  

  ,ytilatrom egareva ehT ytilibaevil   xedni ecnamrofrep dna egatnecrep

tnereffid eht rof ega fo skeew xis ot dlo yad morf )IP(   era spuorg tnemtaert

 5.3.4 elbat ni nwohs a lacitsitats naem rieht dna  xidneppA ni nwohs era sisylan

3 frep eht gnitneserper hparg ehT .)xednI ecnamrofreP( xedni ecnamro   ni

 spuorg suoirav  xis otpu giF ni dettolp era ega fo skeew  .5.3.4  

 

 

 

 

 

 

 

 

 

 



67  
 

.3.4 elbaT .5   fo xedni ecnamrofrep dna )tnec rep( ytilibaevil dna ytilatroM

 tnereffid ni sdrib reliorb spuorg tnemtaert  

spuorG  ytilatroM   )tnec rep(  )tnec rep( ytilibaeviL  xednI ecnamrofreP  

T1 00.0  001  288.663  ba 324.8 ±  

T2 00.0  001  654.173  a 212.71 ±  

T3 00.0  001  205.733  b 405.4 ±  

T4 00.0  001  426.363  ba 905.6 ±  

 b ,a  
  tnereffid gniraeb snaeM  stpircsrepus  reffid nmuloc eht nihtiw  yltnacifingis
P( )50.0<  

 

 eht fo evitcepserrI  sdrib reliorb fo egatnecrep ytilatrom eht ,tnemtaert

rep orez saw ega fo skeew xis ot dlo yad morf   .tnec tnec rep ytilibaevil ,ecneH  

sa dedrocer saw  rep 001   ot detubirtta eb thgim hcihw spuorg eht lla ni tnec

 tnemeganam reporp dna deef ytilauq doog ,noitidnoc citamilc elbaruovaf

 .secitcarp  

 T rof xedni ecnamrofrep ehT 1 T , 2 T , 3 T dna 4  erew spuorg  dedrocer  sa

a 405.4 ± 205.733 ,212.71 ± 654.173 ,324.8 ± 288.663  ,905.6 ± 426.363 dn

sisylana lacitsitats ehT .ylevitcepser  dah  P( tnacifingis delaever noitairav )50.0<  

xedni ecnamrofrep ni   fo xedni ecnamrofrep ehT .spuorg tnemtaert eht gnoma

w sdrib reliorb  eb ot devresbo sa ni tsehgih  T2  ni saw tsewol eht dna )654.173(

T3 205.733(  ±  .)405.4  

 fo sgnidnif eht htiw ynomrah ni saw tluser ehT  letaP la te )4102( .   ohw

 reliorb ni cilrag fo noitatnemelppus ot eud xedni ecnamrofrep retteb devresbo

 dna teid lE - ahctak  la te taht detroper )6102( .   noitatnemelppus nicilla  etar eht ta

 fo  ,52  57 ro 05  rep gm 001 dna  xedni ecnamrofrep eht devorpmi dah teid gK

73.931(  ± 85.551 ,20.3  ± 49.741 ,88.3  ±  derapmoc nehw )ylevitcepser ,70.4

95.521( lortnoc htiw  ± .)97.3  
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 tnemtaert tnereffid ni reliorb fo scitsiretcarahc ssacraC 6.3.4 spuorg  

  ehT fo smret ni scitsiretcarahc ssacrac   dleiy ssacrac ,egatnecrep gnisserd

thgiew nagro dna s ert tnereffid ni t ni detneserp era spuorg tnemta .4 elba .3 6  dna

 .)egatnecreP gnisserD( 3 xidneppA ni nwohs era sisylana lacitsitats naem rieht

 hparg ehT p gnisserd eht gnitneserper  era spuorg suoirav ni egatnecre  ni dettolp

.6.3.4 giF  

T  elba .3.4 :6   tnemtaert tnereffid ni sdrib reliorb fo scitsiretcarahc ssacraC
 spuorg  

 
puorG    gnisserD

tnec rep  
ssacraC  

  thgieW
g( ) 

)g( thgieW nagrO  
    traeH                            reviL  drazziG  neelpS  

T1 018.28  005.5922  174.21  086.15  026.24  091.3  

T2 729.38  052.3032  117.31  076.84  001.93  089.2  

T3 003.58  052.7532  143.51  082.45  012.04  722.3  

T4 214.58  002.8052  925.51  018.45  017.54  072.3  

 

t morf tnedive sA  ,6.3.4 elba rof seulav eht   ssacrac ,tnec rep gnisserd

 thgiew traeh dna thgiew spuorg detaert cilrag ni retteb eb ot devresbo erew  

 eht htiw enil ni saw hcihw tceffe tnacifingis on saw ereht yllacitsitats ,revewoh

doomhaM fo sgnidnif  la te  .  dna )9002( ihtnamaS   te la .  rehto eht nO .)5102(

r ,dnah  sa hcus srehcraese lA dna idomaH -  )6002( ynadmaH hgih detroper  re

P(  )50.0< ssacrac evitaler eht dna egatnecrep gnisserd   thgiew  yrateid eht htiw

rep 4.0 fo noisulcni   ;redwop cilrag tnec hedazireyahsA   .la te  )9002(  delaever

ulcni taht 1 fo etar eht ta cilrag fo nois  k r reliorb ni deef fo not/g  ni detluse

 desaercni  dna lortnoc eht ot derapmoc sa egatnecrep ssacrac aksozrB  .la te  

 taht detroper )5102(  rehgih atnecrep gnisserd  tcartxe cilrag htiw eg  derapmoc sa

rtnoc eht ot  .puorg lo  



 
 
 
 
 
 
 
 

 
 

 
 

giF  .3.4  6 C  ssacra  scitsiretcarahc  spuorg tnemtaert tnereffid ni sdrib reliorb fo  
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giF  .3.4  6 C  ssacra  scitsiretcarahc  spuorg tnemtaert tnereffid ni sdrib reliorb fo  
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giF  .3.4  6 C  ssacra  scitsiretcarahc  spuorg tnemtaert tnereffid ni sdrib reliorb fo  
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  ni ecnereffid eht ot detubirtta eb thgim sgnidnif tneserp eht ni noitairaV

 ni ecnereffid ,cilrag fo level eht ot esnopser ni ecnamrofrep htworg

.cte secnereffid niarts/deerb dna snoitidnoc latnemirepxe  

7.3.4  sretemarap lacigolotameaH  

              ehT  eht rof seulav lacigolotameah   tnereffid ni devresbo sretemarap

 ega fo skeew xis ta spuorg tnemtaert t ni detneserp era  7.3.4 elba  eht dna

 3 xidneppA ni nwohs neeb sah sisylana lacitsitats (  / lacigolotameaH

sretemarap lacimehcoib  .)  
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 :7.3.4 elbaT spuorg tnemtaert tnereffid ni sdrib reliorb fo sretemarap lacigolotameaH  

tnemtaerT  nibolgomeaH  

ld/g  

 etihW latoT

sllec doolb  

01 3 mm/ 3 

 deR latoT

 sllec doolb

01 6 mm/ 3 

 sllec dekcaP

emulov   

)VCP(  

 sllec doolb etihw laitnereffiD )tnec rep(tnuoc  

setyconoM  slihposaB  slihporeteH  slihponisoE  setycohpmyL  

T1 718.01 cb 91.0±  337.8 c 8.2±  6.2 b 50.0±  621.53 cb 36.0±  0 0 06.75  b 03.1±  33.0±33.0  00.24 a 05.1±  

T2 780.01 c 62.0±  1.01  c 5.4±  64.2  b 30.0±  27.23  c 88.0±  0 0 00.26  b 00.02±  33.0±33.0  66.73 a 08.1±  

T3 726.11 a 72.0±  6.91  b 2.1±  66.2  b 80.0±  97.73  a 98.0±  0 0 06.36 ba 01.4±  33.0±33.0  00.63 ba 04±  

T4 54.11 ba 81.0±  3.72  a 4.1±  60.3 a 60.0±  22.73  ba 6.0±  0 0 03.17 a 03.1±  33.0±33.0  03.82 b 02.1±  

 ,c,b,a  
 csrepus tnereffid gniraeb snaeM  nmuloc eht nihtiw stpir reffid  P( yltnacifingis )50.0<  
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 ,62.0 ± 780.01 ,91.0 ± 718.01 saw nibolgomeah rof seulav naem ehT

 rof ld/g 81.0 ± 54.11 dna 72.0 ± 726.11 T ,1  T2 T , 3 T dna ,4   ehT .ylevitcepser

 sllec doolb etihw latot rof seulav gnidnopserroc ( 01 3 mm/ 3  )  saw  ,08.2 ± 337.8

 sllec doolb der latot eht ,ylralimiS .04.1 ± 3.72 dna 02.1 ± 06.91 ,05.4 ± 01.01

01( 6 mm/ 3  spuorg eht rof ) T ,1  T2 T , 3 T dna  4  saw  ± 66.2 ,30.0 ± 64.2 ,50.0 ± 6.2

 dedrocer emulov sllec dekcap eht elihw ylevitcepser ,60.0 ± 60.3 dna 80.0  rof

97.73 ,88.0 ± 27.23 ,36.0 ± 621.53 saw spuorg evitcepser eht  ± 22.73 dna 98.0  

± rep 6.0  .tnec  

rocer saw slihposab dna setyconom rof seulav naem ehT  lla ni lin sa ded

 tnemtaert eht slihporeteh rof seulav eht elihw spuorg   saw 06.75  ± 00.26,03.1  

±06.36,02±  03.17 dna 01.4  ± rep 03.1   rof tnec T ,1  T2 T , 3 T dna 4  .ylevitcepser ,

33.0 erew slihponisoe rof seulav naem eht ,spuorg eht fo evitcepserrI  ±  .33.0

0.63 ,8.1 ± 66.73 ,5.1 ± 00.24 saw tnuoc setycohpmyL 02.1 ± 03.82 ,00.4 ± 0  

 tnec rep  rof T ,1  T2 T , 3 T dna 4  , .ylevitcepser  

sisylana lacitsitats eht rep sA  ni detluser dah cilrag fo noitatnemelppus ,

 doolb der latot ,sllec doolb etihw latot ,nibolgomeah ni ecnereffid tnacifingis

.setycohpmyl dna slihporeteh ,emulov sllec dekcap ,sllec  

V rof seula  nibolgomeah  gis saw  yltnacifin 5.0 htiw def spuorg rof rehgih  

tnec rep  T( 3  cilrag )  ta saw tsael eht dna  52.0 .noitatnemelppus cilrag tnec rep  

W  yltnacifingis saw tnuoc sllec doolb etih  htiw def spuorg eht rof rehgih

 57.0 tnec rep   redwop cilrag uorg lortnoc eht ot nosirapmoc ni  .p  

R oolb de  yltnacifingis saw tnuoc sllec d  tsehgih  cilrag tnec rep 57.0 ta

 noitatnemelppus  tsael eht dna   .tnec rep 05.0 ta saw  

V w emulov sllec dekcap rof seula  yltnacifingis eb ot dedrocer sa  rehgih

 5.0 htiw detnemelppus teid htiw def puorg rof tnec rep   redwop cilrag  eht dna

 ta saw tsael  52.0 cilrag tnec rep  .noitatnemelppus  
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M ihporeteH rof seulav nae eb ot devresbo saw sl   yltnacifingis f rehgih  ro

57.0 htiw dedivorp puorg eht  rep   tnec  redwop cilrag  ni saw tsael eht dna

.puorg lortnoc  

 .puorg detaert cilrag ni rewol eb ot devresbo saw tnuoc setycohpmyL

 puorg lortnoc ni dedrocer saw eulav rehgih yltnacifingiS   lla ot derapmoc sa

e ,ecneH .spuorg detaert cilrag eht  fo tceffe evitisop ,setycohpmyl rof tpecx

g eht fo ygolotameah eht no cilrag .devresbo saw spuorg detaert cilra  

 ,sgnidnif tneserp eht ot ralimiS hurofelO - helokO  la te 02( .  dah )51

<P( tnacifingis detroper  ni esaercni )10.0  eht noitartnecnoc   fo  ,nibolgomeah

b etihw ,emulov llec dekcap llec doolb der dna llec dool   def erew sreliorb nehw

 fo level eht ta cilrag dna regnig fo tcartxe suoeuqa htiw detnemelppus teid htiw

 dna regnig fo erutxim a dna tcartxe cilrag fo lm 05 ,tcartxe regnig lm 05 ,0

 esaercni taht weiv eht fo erew yehT .retaw fo retil rep hcae lm 52 cilrag  ni  eht

 fo seulav bH ,VCP   eht def sdrib fo doolb eht fo stnetnoc CBR dna  evoba

devorpmi fo evitacidni si tcartxe   taht sllec eht fo yticapac gniyrrac negyxo

 eht sesaercni tun fo ytilibaliava  rieht stceffa yletamitlu dna sdrib eht ot stneir

 llarevo llew - .gnieb   

ttoknerriB gnidulcni srehcraeseR  la te . allaldaF ;)0002(  la te  dna )0102( .

 doolb der ni desaercni tnacifingis devresbo osla dah )0102( inayhgoT idheM

 .noitatnemelppus cilrag ot eud tnuoc sllec doolb etihw dna sllec  rehto eht nO

 ,dnah  nimA lE demhA )1102(  dah  tnacifingis on saw ereht taht dnuof  

P( ecnereffid  llec dekcap eht no spuorg stnemtaert tnereffid eht neewteb )50.0>

VCP( emulov ,tnuoc sllec doolb der latot ,)   dna sllec doolb etihw latot

rep 5 dna 3 ,0 ta   sllec doolb etihw fo tnuoc laitnereffid   tnec  cilrag fo

.noitatnemelppus  bigalE  .la te   taht detroper osla dah )3102(  cilrag

noitatnemelppus  rep 5 dna 3 ta   tnec P( tceffe tnacifingis on dah  no )50.0>  eht

.ygolotameah doolb   ,secnereffid sniarts ot eud eb thgim stluser ni noitairaV
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orga -  citamilc cilrag fo mrof dna slevel ni ecnereffid ,secnereffid  desu  snosaes ,

.snoitidnoc latnemirepxe rehto dna  

seiduts lacimehcoiB 8.3.4  

 ehT  rof seulav lacimehcoib   tnemtaert tnereffid ni doolb fo tneutitsnoc

 spuorg t ni detneserp era a lacitsitats eht dna 8.3.4 elba  nwohs neeb sah sisylan

( 3 xidneppA ni sretemarap lacimehcoib / lacigolotameaH  .)  

:8.3.4 elbaT   stneutitsnoc lacimehcoiB  )ld/gm(  ni sdrib reliorb fo doolb fo

spuorg tnemtaert tnereffid  

 

tnemtaerT  LDL  LDH   esoculG  sedirecylgirT  loretselohC  

T1 26.6±03.97  03.4±93.65  2.01±23.641  07.51±02.28  13.21±02.471  

T2 91.3±05.38  40.1±07.94  65.3±22.941  35.52±8.401  16.51±04.281  

T3 87.8±08.28  25.3±05.16  91.4±96.451  31.5±03.45  86.92±07.361  

T4 28.4±02.001  69.3±41.95  91.6±23.741  32.2±08.45  30.6±07.821  

 

 atad eht rep sA t ni nevig  ,8.3.4 elba  saw ereht  LDH dna LDL ni esaercni

 dna  rehgih ta sedirecylgirt dna loretselohc rof seulav eht ni esaerced thgils

lortnoc eht htiw derapmoc nehw noitatnemelppus cilrag fo level  .  ,revewoH

yllacitsitats  cilrag yb detceffanu saw doolb fo tneutitsnoc lacimehcoib eht ,

 .noitatnemelppus  lacimehcoib doolb eht no cilrag fo ecneulfni evitisoP

 letaP ;)2102( ramO dna assI yb devresbo saw tneutitsnoc la te  ohw )4102( .

 doolb fo eliforp dipil taht detroper ziv elohc .  ytisned wol dna edirecylgirt ,lorets

 detnemelppus puorg reliorb ni tnemevorpmi tnacifingis dewohs nietorpopil

.lortnoc revo redwop cilrag htiw  gim noitavresbo eht ni ecnereffid ehT  eb th

 ,ecneulfni nosaes ot eud cte noitidnoc latnemirepxe , noitisopmoc deef . 
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 9.3.4 scimonocE  

 ehT ni noitcudorp reliorb fo scimonoce eht no cilrag yrateid fo tceffe  

 tnereffid  tnemtaert org t ni detneserp era spu 9.3.4 elba . 

 

9.3.4 elbaT :  tnemtaert tnereffid ni noitcudorp reliorb fo scimonocE

  spuorg )drib/sR(  

 

.oN.lS  SMETI                    spuorG  tnemtaerT  

T1 T2 T3 T4 

.1  reliorb fo tsoC  00.04  00.04  00.04  00.04  

.2   deef fo tsoC  821.821  217.911  861.321  27.221  

.3  redwop cilrag fo tsoC  - 178.1  948.3  357.5  

.4  enicidem fo tsoC  87.4  87.4  87.4  87.4  

.5  ruobal fo tsoC  06.21  06.21  06.21  06.21  

.6   tsoc suoenallecsiM  05.3  05.3  05.3  05.3  

.7   noitcudorp fo tsoC  800.981  364.281  798.781  353.981  

.8  )gK( reliorb fo thgieW egarevA  006.2  005.2  044.2  065.2  

.9  )gK( niag thgiew egarevA  855.2  754.2  993.2  415.2  

.01   noitcudorp fo tsoC  thgiew  gK rep

)sR(  

96.27  89.27  00.77  79.37  

.11   gK rep 031.sR@ reliorb fo elaS

)sR( thgiew evil  

00.833  00.523  02.713  85.333  

.21   sgab ynnug fo elaS

)sR(gab/02.sR@  

12.1  51.1  61.1  51.1  

.31  drib/)sR( tpiecer latoT  12.933  51.623  63.813  37.433  

.41  rep tiforP  )sR(drib  202.051  786.341  364.031  773.541  

.51   )sR( niag thgiew gK rep tiforp teN  27.85  84.85  83.45  28.75  

 

T rof noitcudorp fo tsoc egareva ehT 1 T , 2, T3 T dna  4  ,800.981 erew

 gnidnopserroc ehT .ylevitcepser ,drib rep seepur 353.981 dna 798.781 ,364.281

 saw drib fo thgiew evil gk rep noitcudorp fo tsoc egareva rof seulav 96.27  ,

.ylevitcepser ,seepur 79.37 dna 00.77 ,89.27  
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 saw drib rep tiforp ten ehT ,202.051  86.341  773.541 dna 364.031 ,7

T rof ylevitcepser ,seepur 1 T , 2, T  3 T dna  4 nidnopserroc eht dna spuorg  seulav g

 gk rep tiforp ten rof  28.75 dna 83.45 ,84.85 ,27.85 saw drib fo niag thgiew

.ylevitcepser ,seepur  

 rep noitcudorp fo tsoc latot eht taht dnuof saw ti ,stluser eht morF

 spuorg ni tsael eht saw reliorb  cilrag tnec rep 52.0 htiw def  eht ot derapmoc sa

 elihw spuorg  rehto  tsehgih eht dna tsael eht rp fo tsoc noitcudo   evil gk rep

 reliorb fo thgiew  ,cilrag tnec rep 05.0 dna 0 htiw devres spuorg ni dedrocer saw

  .ylevitcepser ehT   tsael eht dna tsehgih  saw drib rep tiforp ten T ni dedrocer 1 

 dna T  ,3  ehT .ylevitcepser  reliorb eht fo niag thgiew gk rep tiforp ten  osla

 .dnert ralimis a dewollof  ten rewoL  ni niag gk rep dna drib rep tiforp   ni thgiew

T3  .ycneiciffe deef reroop dna niag thgiew rewol ot eud eb thgim   ,ecneH

 cilrag eht morf naht puorg lortnoc eht morf deniatbo saw nruter ten rehgih

 ,gnidnif tneserp eht ot yrartnoC .spuorg detaert  hgniS .la te  ( uveE ;)5102  dna ir

deyaF dna )3102( uruttuP  la te  taht detroper )1102( .  cilrag yrateid fo noitidda

cimonoce ni detluser noitar eht ni  .reliorb fo noitcudorp tneiciffe dna   rerooP

 sserts deifitnedinu emos ot eud eb thgim spuorg detaert cilrag ni ecnamrofrep

.srotcaf  

 nekcihc reliorb fo ecnamrofrep llarevo eht ,nosaes retniw gnirud ,ecneH

 ten dna xedni ecnamrofrep ,ECF ,thgiew ni niag latot ,thgiew ydob fo smret ni

 .spuorg detaert cilrag eht ot nosirapmoc ni spuorg lortnoc ni retteb saw nruter

noisulcni yrateiD   lacigolotameah eht no tceffe elbaruovaf dah cilrag fo

 .sretemarap  

 4.4  tnemtaerT dna nosaeS fo tceffE   

1.4.4  sretemaraP deeF dna htworG  

 eht no tceffe noitcaretni rieht dna tnemtaert ,nosaes fo tceffe ehT

sretemarap deef dna htworg llarevo  xedni ecnamrofrep dna   ta sdrib reliorb ni
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a fo syad 24 t ni detneserp era eg 1.4.4 elba t dna 2.4.4 elbat ,  ,3.4.4 elba

i nevig si sisylana lacitsitats rieht dna ylevitcepser .4 xidneppA n  

:1.4.4 elbaT   sretemarap deef dna htworg llarevo no nosaes fo tceffE  

eS  nosa   ydoB

thgiew  

)drib/g(  

 niaG latoT

thgiew ni  

)drib/g(  

 deeF

 ekatni  

)drib/g(  

 deeF

 noisrevnoc

ycneiciffe  

 ecnamrofreP

xedni  

S1 601.9522 b 377.8022 b 609.6293 b 265.0 c 558.972 b 

S2 246.9522 b 689.5122 b 473.6673 c 985.0 b 431.392 b 

S3 993.4352 a 138.2842 a 146.3904 a 446.0 a 768.953 a 

)±( meS  954.72  700.52  734.33  500.0  880.6  

)50.0=P(DC  158.601  703.79  111.031  120.0  886.32  

 c ,b ,a  

 M ht nihtiw tpircsrepus tnereffid gniraeb snae  reffid nmuloc e

P( yltnacifingis )50.0<  

 t eht morF  thgiew ydob lanif egareva eht ,1.4.4 elba  gnirud sdrib eht fo

S( remmus 1 S( yniar ,) 2 S( retniw dna ) 3  dna 246.9522 ,601.9522 saw nosaes )

 thgiew ni niag rof seulav gnidnopserroc ehT .ylevitcepser ,drib rep g 993.4352

S rof ekatni deeF .drib rep g 138.2842 dna 689.5122 ,377.8022 erew 1 S , 2  dna

S3  saw  elihw ylevitcepser ,146.3904 dna 473.6673 ,609.6293 eb ot dedrocer

 ehT.446.0 dna 985.0 ,265.0 saw snosaes evitcepser eht rof ycneiciffe deef eht

 768.953 dna 431.392 ,558.972 eb ot dedrocer saw xedni ecnamrofrep llarevo

S rof 1 S , 2 S dna 3  .ylevitcepser ,  

atS sit delaever sisylana lacit   eht lla no tceffe lanosaes tnacifingis

htworg   .sretemarap deef dna rehgiH   saw thgiew ni niag dna thgiew ydob

 devresbo gnirud etaidemretni nosaes retniw gnirud   ni tsael eht dna noosnom

 ydob ni esaercni eht ,revewoH .nosaes remmus  ni esaercni eht dna thgiew

S nosaes neewteb niag thgiew 1 S dna 2 non eb ot dnuof saw -  deeF .tnacifingis
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P( yltnacifingis saw ekatni S( nosaes retniw gnirud rehgih )50.0< 3  yb dewollof )

S( remmus 1 S( noosnom ni tsael eht dna ) 2  dna ycneiciffe deef tseb ehT .nosaes )

 yb dewollof nosaes retniw eht gnirud devresbo saw xedni ecnamrofrep

 ,ecneH .remmus ni saw tsael eht dna noosnom  evitcudorp  fo ecnamrofrep

reliorb   sdrib  dna ycneiciffe deef ,niag thgiew ,thgiew ydob fo smret ni

mrofrep  .nosaes retniw eht gnirud tseb saw xedni ecna S  tneserp eht ot ralimi

 sgnidnif itsO  la te   thgiew ydob no nosaes fo tceffe detroper osla dah )7102( .

yad 24 ta thgiew ydob taht devresbo dna oitar noisrevnoc deef dna s  saw

( yltnacifingis P�  gnirud rehgih )50.0  remmus eht ot derapmoc sa nosaes retniw

 ;nosaes namhaR  .la te   retniw gnirud niag thgiew tsehgih detroper dah )3002(

 .nosaes remmus ni etaidemretni dna yniar ni tsewol ,nosaes  tneserp ehT

eergasid sgnidnif   htiw hselamurihT  la te  )2102( .  ohw  ereht taht detroper dah

 ni nosaes retniw dna yniar ,remmus neewteb ecnereffid tnacifingis on saw

 suoirav ot eud eb dluoc sgnidnif eht ni snoitairaV .ekatni deef dna niag thgiew

 erutarepmet ,gnisuoh fo metsys ,noitacol ni ecnereffid eht sa hcus srotcaf

gnar  .cte noitisopmoc deef ,sdrib fo niarts/epyt ,e  

2.4.4 elbaT  :  sretemarap deef dna htworg llarevo no tnemtaert fo tceffE  

 tnemtaerT   ydoB

thgiew  

)drib/g(  

 niag latoT

thgiew ni  

)drib/g(  

 ekatni deeF  

)drib/g(  

 deeF

 noisrevnoc

ycneiciffe  

 

 ecnamrofreP

xedni  

T1 99.3532  48.8032  73.4204 a 95.0  83.503  

T2 05.5232  27.0822  55.7783 b 06.0  14.113  

T3 28.1332  51.6822  18.4783 b 06.0  71.903  

T4 98.2932  04.4332  71.9393 ba  06.0  58.713  

)±( meS  810.72  156.52  398.33  600.0  347.5  

)50.0=P(DC  473.98  158.48  411.211  020.0  699.81  

b ,a  

  muloc eht nihtiw tpircsrepus ralimis gniraeb snaeM  yltnacifingis reffid ton od n

P( )50.0>  
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  no tceffe tnemtaert eht laever 2.4.4 elbaT  eht  latot ,thgiew ydob llarevo

 ,tnedive sA .ecnamrofrep dna ycneiciffe deef ,ekatni deef ,thgiew ni niag

s tsitat lana laci  dah sisy  taht delaever  tnacifingis dah noitatnemelppus cilrag

 deef ,thgiew ni niag ,thgiew ydob ,revewoh sreliorb fo ekatni deef no tceffe

.tnemtaert cilrag yb detceffanu erew xedni ecnamrofrep dna ycneiciffe  

 mumixam saw ekatni deeF   dna puorg lortnoc ni l  detaert cilrag ni rewo

rep 05.0 ta tsael eht htiw spuorg   ekatni deef ehT  .noitatnemelppus cilrag tnec

spuorg detaert cilrag eht gnoma  limis eb ot dnuof saw ra ekatni deef rewoL .   ni

 rewol dna ruovalf detaicossa eht ot eud eb thgim puorg detnemelppus cilrag

ytilibatalap . 

 dna htworg llarevo no tnemtaert x nosaes fo tceffe noitcaretnI :3.4.4 elbaT
sretemarap deef  

TxS   ydoB
thgiew  
)drib/g(  

 niag latoT
thgiew ni  

)drib/g(  

 deeF
 ekatni  

/g( )drib  

 deeF
 noisrevnoc

ycneiciffe  
)deef :niag(  

 ecnamrofreP
xedni  

S1T1 03.9812  07.8312  74.2683 cb  55.0  69.662  
S1T2 09.2622  20.4122  38.2593 cb  65.0  20.972  
S1T3 06.9622  96.8122  74.0983 cb  75.0  81.582  
S1T4 36.4132  86.3622  68.1004 b 75.0  72.882  
S2T1 48.9622  79.6222  35.6493 cb  65.0  92.282  
S2T2 39.8812  06.6412  08.0563 d 95.0  67.382  
S2T3 78.1822  77.6322  09.7863 d 16.0  38.403  
S2T4 39.7922  06.3522  72.0873 dc  06.0  66.103  
S3T1 38.2062  78.0652  21.4624 a 46.0  88.663  
S3T2 76.4252  35.1842  10.9204 b 66.0  64.173  
S3T3 00.4442  00.3042  50.6404 b 26.0  05.733  
S3T4 01.6652  39.5842  83.5304 b 56.0  36.363  

)±( meS  797.64  824.44  407.85  010.0  649.9  
)50.0=P(DC  108.451  669.641  881.491  430.0  209.23  

d,c,b,a  

  M  od nmuloc eht ni tpircsrepus emas gniraeb snae  yltnacifingis reffid ton
P( 50.0< ) 

 t morF  thgiew ydob tsewol eht dna tsehgih eht ,yllaciremun ,3.4.4 elba

 ni devresbo saw tnemtaert dna nosaes fo tceffe noitcaretni eht ot eud drib rep
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S3T1 ( 38.2062  S  dna )g 2T2 39.8812(   gnidnopserroc eht elihw ylevitcepser ,)g

 ni devresbo saw  thgiew ni niag latot eht rof seulav S3T1 ( 78.0652   dna )g

S1T1( 07.8312   tsehgih saw drib rep ekatni deef llarevo ehT .)g  retniw gnirud

S puorg lortnoc ni nosaes 3T  1 dna  sael eht t uorg detaert cilrag ni  gnirud sp

 .nosaes noosnom ( mumixam saw eulav ECF llarevo ehT  )66.0  retniw gnirud

rep 52.0 ta nosaes  S( cilrag fo level tnec 3T2 dna )  ( tsael eht  )55.0  saw   ni

S puorg lortnoc ni remmus 1T1.  ecnamrofrep tseroop eht dna tseb eht ,ylralimiS

S ni dedrocer saw xedni 3T  2 ( 173 . 64  ) S dna 1T  1  .)69.662(  dah sisylana lacitsitatS

delaever   taht  x nosaes  dah )tceffe noitcaretni( cilrag o tceffe tnacifingis  eht n

er spuorg ehT .sreliorb fo ekatni deef llarevo  tnereffid htiw retniw gnirud dera

 tsael eht ,revewoH .ekatni deef tsehgih eht dah noitatnemelppus cilrag fo slevel

 elihw nosaes noosnom gnirud spuorg detaert cilrag ni devresbo saw ekatni deef

.cilrag yb detceffanu erew sretemarap rehto eht  

4.   4.4 /ytilatroM  xedni ecnamrofreP dna ytilibaeviL  

  ,ytilatrom egareva ehT ytilibaevil  rep gnirud xedni ecnamrof   tnereffid

t ni nwohs era snosaes .4.4.4 elba  

 fo xedni ecnamrofrep dna )tnec rep( ytilibaevil dna ytilatroM :4.4.4 elbaT
 eht gnirud sdrib reliorb reffid  tne snosaes eerht  

 sretemaraP   remmuS   noosnoM  retniW  

 ytilatroM

( tnec rep ) 

0 0 0 

ytilibaeviL  

( tnec rep ) 

001  001  001  

 ecnamrofreP

xedni  

858.972  531.392  158.953  

 

spuorg tnemtaert eht fo evitcepserrI  orez saw egatnecrep ytilatrom eht ,

rep  vil elihw tnec e rep 001 sa dedrocer saw ytiliba   ot eud eb dluoc hcihw tnec
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 elbaruovaf dna niarts elbatius ,deef ytilauq doog ,secitcarp tnemeganam doog

orga - .noitidnoc citamilc   gnirud devresbo saw xedni ecnamrofrep tseb ehT

392( noosnom yb dewollof )158.953( nosaes retniw  nosaes remmus dna )531.

.)858.972(  

 ssacraC 5.4.4 scitsiretcarahc  

  ni thgiew nagro dna dleiy ssacrac ,egatnecrep gnisserd egareva ehT

saes tnereffid t ni detneserp era sno 5.4.4 elba . 

lbaT :5.4.4 e   tnereffid gnirud sdrib reliorb fo scitsiretcarahc ssacraC

snosaes  

 sretemaraP   remmuS   noosnoM  retniW  

 gnisserD tnec rep  52.37  13.47  263.48  

drib/g thgiew ssacraC  57.3542  881.6852  00.6632  

)g( thgiew nagrO     

 traeH  540.71  47.21  362.41  

reviL  308.09  84.25  63.25  

 drazziG  573.54  774.44  19.14  

 neelpS  578.7  248.4  661.3  

 htxis fo dne eht ta sdrib reliorb fo egatnecrep gnisserd egareva ehT

rep 263.48 dna 13.47 ,52.37 saw retniw dna noosnom ,remmus gnirud keew  

 devresbo saw egatnecrep gnisserd ,ecneH .ylevitcepser ,tnec  eb ot  rehgih

nom yb dewollof nosaes retniw gnirud  remmus ni tsael eht dna nosaes noos

 ,ylesrevnoC .puorg hselamurihT  la te  gnisserd rehgih detroper dah )2102( .

.snosaes retniw dna remmus ot derapmoc sa nosaes yniar gnirud egatnecrep   

 noosnom gnirud rehgih eb ot devresbo saw dleiy ssacrac egareva ehT

 eht ot tcepser htiW .nosaes retniw ni tsael eht dna remmus yb dewollof nosaes

 eb ot devresbo erew seulav eht ,)neelps dna drazzig ,revil ,traeh( thgiew snagro
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of nosaes remmus gnirud rehgih  gnirud saw tsael dna noosnom yb dewoll

retniw . 

6.4.4  seiduts lacimehcoib / lacigolotameaH  

6.4.4  seiduts lacigolotameaH  

  eht no tceffe noitcaretni rieht dna tnemtaert ,nosaes fo tceffe ehT

utitsnoc lacimehcoib dna ygolotameah t ni detneserp era doolb fo stne lba   e

6.4.4 t dna 7.4.4 elbat ,  era sisylana lacitsitats rieht dna ylevitcepser ,8.4.4 elba

.4 xidneppA ni nevig  

aT :6.4.4 elb   sretemarap lacimehcoib / lacigolotameah no nosaes fo tceffE  

 nosaeS  bH  
)ld/g(  

CBW  
01(  3

mm/ 3) 

CBR  
 01(  6  /
 mm 3) 

VCP  
 rep(
)tnec  

LDL  
)ld/gm(  

LDH  
)ld/gm(  

etselohC
lor  

)ld/gm(  

ecylgirT
sedir  

)ld/gm(  

esoculG  
)ld /gm(  

1S  

619.9 c 21.42 a 887.2 ba  651.23 c 803.96 b 870.561 b 328.931  205.201  78.231 b 

2S  

007.01 b 00.22 b 248.2 a 447.43 b 879.36 b 661.003 a 061.251  696.111  29.131 b 

3S  

099.01 a 04.61 c 007.2 b 817.53 a 264.68 a 407.65 c 903.261  260.47  84.941 a 

 meS
)±(  070.0  984.0  620.0  371.0  738.1  354.11  094.8  258.31  011.3  

=P(DC
)50.0  172.0  309.1  001.0  176.0  051.7  565.44  830.33  109.35  101.21  

 c ,b ,a  

 M  reffid nmuloc eht nihtiw tpircsrepus tnereffid gniraeb snae yltnacifingis  
P( )50.0<  

t fo lasurep ehT tceffe lanosaes tnacifingis delaever dah 6.4.4 elba   no

,CBR ,CBW ,bH   .esoculg dna LDH ,LDL ,VCP  rof seulav naem llarevo ehT

 tsael eht dna nosaes retniw gnirud rehgih yltnacifingis saw )ld/g( nibolgomeah

  .remmus ni saw  

 01( CBW  llarevo ehT  3 mm/ 3  retniw dna noosnom ,remmus rof seulav )

 saw  nosaes 21.42 .61 dna 00.22 , ingis saw hcihw ylevitcepser ,04  yltnacif

  .retniw ni tsael eht dna noosnom yb dewollof nosaes remmus eht gnirud rehgih  
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01( CBR naem ehT 6/ mm 3 tnacifingis saw ) P( yl  )248.2( rehgih )50.0<

 .nosaes retniw ni )007.2( tsael eht dna remmus yb dewollof noosnom gnirud

 ,ecneH eht tnacifingis saw er  nosaes neewteb ecnereffid s S2 S dna  3  ,revewoh

S( nosaes remmus neewteb ecnereffid 1 S( noosnom htiw ) 2 S( retniw dna ) 3  saw )

non eb ot dnuof -   .tnacifingis ( VCP naem llarevo ehT  )tnec rep  ,remmus gnirud

 saw nosaes retniw dna noosnom 651.23  ,817.53 dna 447.43 ,  ylevitcepser

b dewollof retniw ni rehgih yltnacifingis eb ot devresbo saw hcihw  noosnom y

 ni saw tsael eht dna  .nosaes remmus  

llarevo ehT   dna 879.36 ,803.96 saw )LDL( nietorpopil ytisned wol

264.68  P( tsehgiH .ylevitcepser ,ld/gm  saw eulav LDL )50.0<  ni devresbo

 ,revewoH .nosaes noosnom ni saw tsael eht dna remmus yb dewollof retniw

S nosaes neewteb ecnereffid eht 1 S dna 2 non eb ot dnuof saw - .tnacifingis  

 llarevo ehT  noosnom ,remmus gnirud )LDH( nietorpopil ytisned hgih

3 ,870.561 saw nosaes retniw dna m 407.65 dna 661.00 ,ld/g  cepser  hcihw ylevit

 yltnacifingis saw llof nosaes noosnom ni rehgih  tsael eht dna remmus yb dewo  

 .nosaes retniw ni  

eulav ehT erew )ld/gm( loretselohc rof s   903.261 dna 061.251 ,328.931

epser ,nosaes retniw dna noosnom ,remmus gnirud tc  gnidnopserroc ehT .ylevi

 seulav  )ld/gm( sedirecylgirt rof 260.47 dna 696.111 ,205.201 saw  lasurep ehT.

t fo  yb detceffanu erew sedirecylgirt dna loretselohc taht delaever 6.4.4 elba

 .nosaes  

v ehT ulg rof eula 29.131 ,78.231 saw )ld /gm( esoc   dna 84.941   gnirud

na noosnom ,remmus  .ylevitcepser ,nosaes retniw d P( rehgiH  esoculg )50.0<

resbo saw level  gnirud tsael eht dna remmus yb dewollof retniw gnirud dev

noosnom  S neewteb ecnereffid eht ,revewoH .nosaes 1 S dna 2  eb ot dnuof saw

non -  .tnacifingis  
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:7.4.4 elbaT   sretemarap lacimehcoib / lacigolotameah no tnemtaert fo tceffE  

 tnemtaerT  CBW  
01(  3

mm/ 3) 

CBR  
01(  6

mm/ 3) 

bH  
)ld/g(  

VCP  
( tnec rep ) 

LDL  
)ld/gm(  

LDH  
)ld/gm(  

retselohC
lo  

)ld/gm(  

irecylgirT
sed  

)ld/gm(  

esoculG  
)ld/gm(  

T1 53.31 d 16.2 c 34.01  48.33  21.66 b 69.051 cb  85.651  18.311 a 28.931  
T2 54.71 c 18.2 b 43.01  45.33  50.47 a 50.041 c 80.351  85.201 a 44.831  
T3 60.22 b 86.2 c 57.01  09.43  03.57 a 02.012 a 21.061  42.49 ba  51.531  
T4 65.03 a 10.3 a 46.01  45.43  45.77 a 17.491 ba  49.531  27.37 b 69.831  

)±( meS  144.0  630.0  561.0  585.0  607.1  106.51  713.01  626.6  772.3  
)50.0=P(DC  

754.1  021.0  545.0  539.1  246.5  806.15  721.43  029.12  248.01  
 ,c ,b ,a  

 M ht nihtiw tpircsrepus tnereffid gniraeb snae P( yltnacifingis reffid nmuloc e )50.0<  
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t eht rep sA  tceffe tnacifingis dah cilrag fo noitatnemelppus yrateid ,7.4.4 elba

 saw CBW rof seulav ehT .sedirecylgirt dna LDH ,LDL ,CBR ,CBW no

 ot derapmoc sa teid desab cilrag htiw def spuorg ni devorpmi eb ot devresbo

 .lortnoc eht  

 eulav ehT s  CBW rof  CBR dna s saw  def spuorg ni rehgih yltnacifingi

rep  57.0  gniniatnoc teid htiw   redwop cilrag  tnec  puorg lortnoc eht elihw

 nibolgomeaH .sretemarap eseht rof seulav tsewol eht deniatbo  saw VCP dna

 .noitatnemelppus cilrag yb detceffanu  

 rcni na dewohs LDL rof seulav ehT  eht ni esaercni eht htiw dnert gnisae

 ni tsewol eht htiw cilrag fo level  lortnoc T ni tsehgih eht dna 4 57.0( %)  .

 gnoma ecnereffid eht ,revewoH saw puorg detaert cilrag eht  non eb ot dnuof - 

 .tnacifingis  elihW T ni rehgih yltnacifingis saw LDH 3 htiw puorg   eht  saw tsael

ni  T( puorg 2  .)  

  yrateid yb detceffanu saw level esoculg dna loretselohC

edirecylgirt fo level eht elihw cilrag fo noitatnemelppus  desaerced saw s

P( yltnacifingis  fo level ehT .cilrag fo level eht ni esaercni eht htiw )50.0<

 saw sedirecylgirt tiw def spuorg ni tsael 57.0( cilrag fo level tsehgih h  dna )%

T( puorg lortnoc ni tsehgih 1 .)  
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:8.4.4 elbaT  sretemarap lacimehcoib / lacigolotameah no tnemtaert x nosaes fo tceffe noitcaretnI  

TxS  CBW  
01(  3 mm/ 3) 

CBR  
01(  6 mm/ 3) 

bH  
)ld/g(  

VCP  
)tnec rep(  

LDL  LDH  loretselohC  
)ld/gm(  

sedirecylgirT  
)ld/gm(  

esoculG  
)ld/gm(  

S1T1 00.81 d 65.2 dc  89.9  53.23  28.96 ed  73.99  00.641  13.001 ba  53.931  
S1T2 52.22 c 98.2 ba  29.9  81.23  53.27 ed  11.521  32.831  02.521 a 74.431  
S1T3 52.42 c 86.2 c 00.01  34.23  00.07 ed  93.242  12.341  86.401 ba  15.131  
S1T4 00.23 a 30.3 a 77.9  76.13  60.56 e 44.391  58.131  28.97 cb  81.621  
S2T1 33.31 e 76.2 dc  94.01  40.43  12.94 f 21.792  05.941  88.851 a 08.331  
S2T2 00.02 dc  70.3 a 00.11  27.53  72.66 e 43.542  35.831  37.77 cb  26.131  
S2T3 33.22 c 07.2 cb  36.01  94.43  90.37 edc  56.623  24.371  27.321 a 52.911  
S2T4 33.23 a 39.2 a 96.01  37.43  43.76 e 55.133  91.741  64.68 cba  10.341  
S3T1 27.8 f 06.2 dc  28.01  31.53  13.97 dcb  04.65  32.471  32.28 cb  23.641  
S3T2 01.01 f 74.2 d 90.01  37.23  25.38 b 07.94  94.281  18.401 ba  22.941  
S3T3 16.91 d 76.2 dc  36.11  97.73  18.28 cb  75.16  37.361  33.45 c 96.451  
S3T4 33.72 b 70.3 a 64.11  32.73  02.001 a 51.95  97.821  88.45 c 07.741  

)±( meS  367.0  360.0  070.0  310.1  459.2  220.72  968.71  774.11  76.5  
DC  

)50.0=P(  
425.2  802.0  172.0  253.3  377.9  783.98  901.95  669.73  877.81  

 i ,h ,g ,f ,e ,d ,c ,b ,a  

 ht nihtiw tpircsrepus tnereffid gniraeb snaeM P( yltnacifingis reffid nmuloc e )50.0<  
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t rep sA 01( CBW rof seulav eht ,8.4.4 elba  3 mm/ 3  eb ot devresbo saw )

S puorg ni tsehgih 2T4 S ni saw tsael eht dna )33.23( 3T1 01( CBR elihw )27.8(  6

mm/ 3 ni tsehgih eb ot dnuof saw ) S2T2 S dna 3T4 )70.3(  eht dna  ni saw tsael  S3T  2

(  .)74.2  

hT  level tsewol eht dna tsehgih e  nibolgomeah fo  )ld/g(  ni devresbo saw

S3T   3 dna  S1T ,4  ylevitcepser  .  

 VCP tsewol eht dna tsehgih ehT ( tnec rep )  ni dedrocer saw level S3T  3

(  )97.73 dna  S1T  4  ,)76.13( .ylevitcepser   erew LDL rof seulav gnidnopserroc ehT

02.001  S ni 3T4  dna 12.94  S ni 2T1  .  

 S ni dedrocer saw LDH rehgiH 2T  3 ( tsewol dna )56.623   ni LDH S3T  2

(  loretselohc rof seulav gnidnopserroc eht elihw )07.94  saw )ld/gm(  ni 94.281

S3T  2  ni 97.821 dna S3T4. 

 sedirecylgirt tsewol eht dna tsehgih ehT S ni devresbo saw )ld/gm( 2T  1

(  dna )88.851 S3T  3 ( ylevitcepser ,)33.45  esoculg rof seulav evitcepser eht dna  

)ld/gm(  S ni devresbo saw 3T3 ( 96.451  ) dna  S2T3 ( 2.911 5)  .  

t fo lasurep ehT  nosaes fo tceffe noitcaretni taht delaever dah 8.4.4 elba

 ot tcepser htiw sretemarap doolb eht no tceffe tnacifingis dah tnemtaert x

 tnacifingis on saw ereht ,revewoh sedirecylgirt dna LDL ,CBR ,CBW

isned hgih ,emulov llec dekcap ,nibolgomeah ni ecnereffid  yt  ,nietorpopil

 .tnemtaert x nosaes fo tceffe noitcaretni ot eud esoculg dna loretselohc  

 S nosaes taht devresbo saw ti ,sgnidnif evoba eht no desaB  1  rehgih dah

S nosaeS .seulav VCP dna bH tsael dna seulav CBW  2  LDH ,CBR rehgih dah

elihW .LDL tsael eht dna  S nosaes  3  eht dna LDL dna ,VCP ,bH rehgih dah

 ecneulfni tnacifingis dah nosaes ,ecneH .seulav esoculg dna LDH ,CBW tsael

 ehT .nekcihc reliorb fo sretemarap lacimehcoib dna ygolotameah doolb eht no

s dah ohw )5002( senoJ tahw htiw enil ni saw yduts tneserp  taht detat

 lanomroh dna tnemnorivne ,snosaes ,xes ,ega htiw seirav ygolotameah

rroc yduts tneserp eht rehtruF .ecneulfni  fo sgnidnif eht htiw detarobo



69  
 

oM  demah la te  dna bH ,VCP ni esaerced tnacifingis detroper dah ohw )2102( .

.tceffe lanosaes ot eud esoculg   

  sedirecylgirt tsewol eht dah puorg detaert cilrag ,tceffe tnemtaert eht nI

T( tnec rep 57.0 ta cilraG .seulav LDH dna LDL ,CBR ,CBW tsehgih eht dna 4  )

 .seulav sedirecylgirt tsewol eht dna LDL ,CBR ,CBW rehgih ni detluser  

nosaes fo tceffe noitcaretni ehT   no tceffe tnacifingis dah tnemtaert dna

 rehgih ni detluser tceffe noitcaretni ehT .sedirecylgirt dna LDL ,CBR ,CBW

 ot nosirapmoc nI .sedirecylgirt decuder dna LDL dna CBR ,CBW rof seulav

 llewxaM yb detroper seulav eht la te lE ;)2102( . - iw dna )1102( nimA  tevik

 eht nihtiw erew sretemarap lacigolotameah eht rof seulav eht lla tsomla ,)2102(

 yb detroper eulav ecnerefer eht osla dna srehcraeser eseht yb detroper egnar

ihwnaeM .eejrenaB .C.G  ,LOC( stneutitsnoc lacimehcoib eht el  ,LDL ,LDH

esbo saw )sedirecylgirT r seulav eht naht rehgih eb ot devr  dna assI yb detrope

;)2102( ramO  acavuP  la te aksorB dna )4102( .  la te  eb thgim hcihw )5102( .

 yb detats osla sa cte ega ,drib fo epyt ,deef eht fo tnetnoc taf eht ot eud lobmaN  

.la te  )6102(  ohw   .sdrib reliorb ni seulav loretselohc rehgih devresbo osla  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

V RETPAHC  

NOISULCNOC DNA YRAMMUS  

 

 

 

 

 



NOISULCNOC DNA YRAMMUS  

  sah erehT .noitcudorp yrtluop ni tsoc fo trap rojam eht stneserper deeF

 lliw taht deef evitceffe tsoc dna efas ,laedi poleved ot deen gnisserp a neeb

 .noitcudorper dna noitcudorp fo stcepsa lla teem yllautriv  ,tluser a sA

 fo sepyt tnereffid gnisu tuo deirrac neeb evah skrow suoremun f  sevitidda dee

 yllaitnetop dluoc hcihw ecuder  iorb ecnahne ,tsoc deef  dna ecnamrofrep rel

 evorpmi  .tcudorp eht fo ytilauq   eht ot euD  revo nrecnoc sremusnoc desaercni

i seudiser gurd ecnatsiser lairetcab dna taem n , animatnoc latnemnorivne  noit

htlaeh lareneg dna eser ni dnert gnisir a neeb sah ereht ,  no dessucof si taht hcra

 gnisu  dna elbide fo stcartxe dna slio laitnesse sa hcus stcudorp larutan

 secips dna sbreh ,stnalp lanicidem ed ot stcudorp levon polev   dna lamina ni

gnideef yrtluop  .  ot deifitnedi neeb sah hcihw tcudorp labreh hcus eno si cilraG

sreliorb fo ecnamrofrep eht no tceffe evitisop evah  .  evitcaoib sniatnoc cilraG

 secnatsbus  ,lagnufitna ,lairetcabitna sa tca taht  ,larivitna ,citisarapitna

 .citobmorhtitna dna tnadixoitna  a sa noiger siht ni desu ylediw osla si cilraG

 gniredisnoC .lamina rof sa llew sa namuh rof senicidem lanoitidart ni dna ecips

ibitna ot evitanretla na sa esu elbissop sti dna cilrag fo stifeneb eht org cito  htw

noitagitsevni tneserp eht ,sretomorp   fo stceffe eht yduts ot deviecnoc saw

 ,ycneiciffe deef ,htworg fo smret ni sreliorb fo ecnamrofrep eht no cilrag

 rednu sreliorb fo eliforp doolb dna stiart ssacrac ,xedni ecnamrofrep ,ytilibaevil

orga eht - lc dnalagaN fo noitidnoc citami . 

bboC dlo yad ,yduts tneserp eht tuo yrrac ot redro nI -  fo niarts 004

 snosaes eerht gnirud deraer erew sreliorb .ziv   rebmevoN( retniw –  ,)yraurbeF

 hcraM( remmus –  yluJ( yniar dna )enuJ –  hcae ni srebmun 021 htiw )rebotcO

.nosaes  oC rep sa enod saw tnemirepxe ehT  .ngiseD dezimodnaR yletelpm

B T( spuorg tnemtaert ruof otni dedivid ylmodnar erew sdri 1 T , 2 T , 3 T dna 4  fo )

T puorG .etacilper hcae ni sdrib 6 gnivah snoitacilper 5 htiw hcae sdrib 03 1 
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 spuorg rehto eht dna lortnoc sa devres e.i T . 2 T ,  3 T dna 4  lasab htiw def erew

etnemelppus teid level eht ta redwop cilrag htiw d   rep 57.0 dna 05.0 ,52.0 fo

 .ylevitcepser ,tnec  

remmuS  

 thgiew ydoB  

 A 6 eht fo dne eht ta dedrocer spuorg tnereffid ni thgiew ydob egarev ht  

± 36.4132 dna 98.72 ± 06.9622 ,51.85 ± 09.2622 ,26.82 ± 05.9812 saw keew  

55.36   eb ot devresbo saw thgiew ydob ,yllaciremuN .ylevitcepser ,drib rep g

,revewoH .spuorg detaert cilrag ni rehgih  saw ereht ,yllacitsitats  on   ecnereffid

hgiew ydob egareva eht ni  eht rednu spuorg tnemtaert tnereffid eht gnoma t

orga gniliaverp - .noitidnoc citamilc  

thgieW ydoB  niag  

T  lato  niag  thgiew ni  296.8122 ,51.85 ± 020.4122 ,26.82 ± 896.8312 saw

 taht delaever dah sisylana lacitsitatS .keew/drib/g 89.3 ± 86.3622 dna 98.72 ±

ereht   on saw noitairav  .noitatnemelppus cilrag ot eud niag thgiew ni  

noitpmusnoC deeF  

 T rof doirep lairt eritne eht gnirud ekatni deef latoT 1 T ,  ,2 T  3 T dna  4

 saw spuorg  64.2683 32.35 ±  38.2593 ,  ± 68.1004 dna 51.72 ± 64 .0983 ,29.53 ±

 ,drib rep g 41.35  ni rehgih saw noitpmusnoc deef ,yllaciremuN .ylevitcepser

 ereht taht delaever saw ti yllacitsitats ,revewoH .teid desab cilrag htiw def sdrib

 cilrag htiw def sdrib eht dna lortnoc eht neewteb ecnereffid tnacifingis on saw

.deef detaert  
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fE noisrevnoc deeF )ECF( ycneicif  

 M deef nae   eht ta spuorg tnemtaert tnereffid ni sdrib reliorb fo ycneiciffe

075.0 ,7010.0 ± 065.0 ,2500.0 ± 455.0 sa dedrocer saw yduts eht fo dne   ±

 eht ni retteb eb ot devresbo saw ECF eht hguohT .9800.0 ± 565.0 dna 2900.0

 sisylana lacitsitats eht ,spuorg detaert cilrag  atad eht fo  ereht taht delaever dah

non saw - ycneiciffe deef ni ecnereffid tnacifingis . 

viL/ytilatroM e xednI ecnamrofreP dna ytiliba  

  sdrib reliorb fo egatnecrep ytilatrom eht ,tnemtaert eht fo evitcepserrI

sa dedrocer saw  .tnec rep orez  

 T rof xedni ecnamrofrep ehT 1 T , 2 T , 3 T dna 4  sa detaluclac erew spuorg

92.21 ± 72.882 dna 78.7 ± 81.582 ,60.21 ± 20.972 ,39.4 ± 69.662  .ylevitcepser ,

T  htiw def spuorg ni rehgih eb ot devresbo saw xedni ecnamrofrep rof seulav eh

 tnacifingis yna laever ton did sisylana lacitsitats eht ,revewoh teid desab cilrag

.retemarap siht no tceffe  

scitsiretcarahC ssacraC  

 A  sdrib reliorb fo egatnecrep gnisserd egarev  ni keew htxis fo dne eht ta

T spuorg tnereffid 1 T , 2 T , 3 T dna  4  ,tnec rep 91.37 dna 30.47 ,75.37 ,22.27 saw

 saw sdrib fo thgiew ssacrac egareva gnidnopserroc eht dna ylevitcepser

 spuorg detaert cilrag ehT .drib/g 05.0042 dna 00.3752 ,00.8362 ,05.3022

dewohs  ehgih tnec rep gnisserd rof seulav r dleiy snagro eht dna ssacrac ,  

.ecnereffid on saw ereht yllacitsitats hguoht  
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sretemarap lacigolotameaH  

 nibolgomeaH  

H  seulav nibolgomea rof T ,1  T2 T , 3 T dna 4 3.0 ± 29.9 ,81.0 ± 89.9 saw  ,5

 ,ld/g 91.0 ± 77.9 dna 14.0 ± 99.9  .ylevitcepser  tceffe tnacifingis on saw erehT

  .deef reliorb ni cilrag fo noisulcni ot eud nibolgomeah no cilrag fo  

 tnuoC slleC doolB etihW latoT  

 V  sllec doolb etihw latot rof seula ( 01 3 mm/ 3  )  saw  ± 3.22 ,76.5 ± 0.81

idni dah sisylana lacitsitatS .44.9 ± 0.23 dna 69.7 ± 3.42 ,37.7  ecnereffid detac

P( i )50.0< saw CBW latot rof eulav ehT .sllec doolb etihw latot n   ta mumixam

cilrag tnec rep 57.0  (T4) T puorg lortnoc ni saw tsael eht dna 1. 

tnuoC slleC doolB deR latoT  

 T lato  01( sllec doolb der 6 mm/ 3  spuorg eht rof ) T ,1  T2 T , 3 T dna  4  saw

± 86.2 ,40.0 ± 98.2 ,30. ± 65.2   lacitsitatS .ylevitcepser ,60.0 ± 30.3 dna 50.0

 dah sisylana  nwohs P( tnacifingis  sllec doolb der latot no ecnereffid )50.0<

oht dna %0 no def spuorg eht neewteb no def es  tnec rep 57.0 dna 05.0 ,52.0  

.redwop cilrag fo slevel  

emuloV slleC dekcaP  

 P  spuorg tnemtaert eht rof dedrocer emulov sllec dekca T ,1  T2 T , 3 T dna  4

53.23 saw  ± 26.0 81.23 ,  ± 51.1 34.23 ,  ± 53.1  76.13 dna  ± 16.0   ,tnec rep

 ot eud emulov sllec dekcap no tceffe tnacifingis on saw erehT .ylevitcepser

 .deef reliorb ni cilrag fo noisulcni  

tnuoc sllec doolb etihw laitnereffiD   

 V slihporeteh rof seula  dna setycohpmyl  saw  03  ± 80.2 72 ,  ± 80.2 82 ,  ± 

82.3  32 dna  ± 30.2  ep  ;tnec r 96  ± 5.2 17 ,  ± 17 ,69.2  ± 12.3  57 dna  ± 54.1   rep
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 tnec  rof T ,1  T2 T , 3 T dna ,4  slihponisoe dna slihposaB .ylevitcepser   dedrocer saw

.spuorg eht fo evitcepserri lin sa   laitnereffid no tceffe tnacifingis on saw erehT

tnuoc sllec doolb etihw   ot eud deef reliorb ni cilrag fo noisulcni . 

 lacimehcoiB sretemarap  

nietorpopiL ytisneD woL  

 L  rof nietorpopil ytisned wo T1, T2 T , 3 T dna 4  ± 53.27 ,05.1 ± 28.96 saw

90.1 ± 60.56 dna 45.1 ± 99.96 ,36.1  ylevitcepser ,ld/gm  .  cilraG

 tnacifingis dah noitatnemelppus t dna LDL no tceffe  ot devresbo saw seulav eh

s eb P( yltnacifingi dna cilrag fo level tnec rep 52.0 ta rehgih )50.0<   tsael eht

T ni saw 4 .)tnec rep 57.0( puorg  

nietorpopiL ytisneD hgiH  

 nietorpopil ytisned hgih  rof seulav egareva ehT    rof  spuorg eht T1, T2, 

T3 T dna ,4   ± 44.391 dna 02.93 ± 93.242 ,89.13 ± 11.521 ,08.02 ± 73.99 saw

89.83   ,ld/gm ylevitcepser  seulav eht dna   eb ot dnuof erew P( rehgih  ni  )50.0<

 .lortnoc eht ot derapmoc sa spuorg detaert cilrag  

esoculG  

 v egareva ehT  saw )ld/gm( esoculg rof seula 931 . .21 ± 643 1  ± 64.431 ,8

11.9  , 1 5.13  rof 60.7 ± 381.621 dna 72.7 ± 90 T1, T2 T , 3 T dna ,4   .ylevitcepser

643.931 fo eulav esoculg tsehgiH  ± 81.21   tsael eht dna ld/gm  60.7 ± 381.621

T ni devresbo saw ld/gm 1 T dna 4  .ylevitcepser ,  

edirecylgirT  

  ,54.92 ± 2.521 ,48.02 ± 13.001 saw edirecylgirt rof seulav naem ehT

 rof 90.41 ± 28.97 dna 51.81 ± 86.66 T1, T2 T , 3 T dna  4  tsehgih ehT .ylevitcepser
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irt tsael eht dna ( tnec rep 52.0 ta devresbo saw eulav edirecylg T2) T dna 3  05.0(

.ylevitcepser ,)tnec rep  

loretselohC  

  ,32.91 ± 32.831 ,82.7 ± 00.641 saw loretselohc rof seulav naem ehT

 rof 53.42 ± 58.131 dna 32.42 ± 12.341 T1, T2 T , 3 T dna 4  .ylevitcepser

yllaciremuN  saw loretselohc rof seulav eht  puorg detaert cilrag ni rewol s. 

scimonocE  

 T  lato  noitcudorp  tsoc T ni tsehgih saw reliorb rep  4 T yb dewollof 3 T , 2 

T dna 1  ot eud derrucni tsoc dna ekatni deef rehgih ot eud yltnedive saw hcihw

 fo thgiew evil gk rep fo smret ni noitcudorp fo tsoc ehT .cilrag fo noitidda

T ni tsewol saw reliorb 3 e.i .sR .  wollof 704.38 T yb de 2 T ,  4  ni tsehgih eht dna

T ni tsehgih saw reliorb fo niag gk rep tiforp ten ehT .puorg lortnoc  3  saw hcihw

.sR   561.84 .spuorg tnemtaert rehto eht ot derapmoc sa  

nosaeS noosnoM  

thgiew ydoB  

 B 6 eht fo dne eht ta dedrocer spuorg tnereffid ni thgiew ydo ht   saw keew

 rep g 18.13 ± 39.7922 dna 44.15 ± 78.1822 ,71.44 ± 39.8812 ,67.17 ± 38.9622

 .drib T on saw ereh   tnacifingis  deniatbo thgiew ydob egareva eht ni ecnereffid

 eht rednu puorg lortnoc eht dna teid desab cilrag deviecer taht sdrib yb

orga gniliaverp -c  eb ot devresbo saw thgiew ydob eht dna noitidnoc citamil

.mrofinu  
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thgiew ydob ni niaG  

  saw niag thgiew ydob latot ehT 67.17 ± 69.6222  , 71.44 ± 11.6412  ,

 44.15 ± 67.6322  dna  18.13 ± 06.3522  .keew/drib/g  saw niag thgiew ydoB

 yb detceffanu   .noitatnemelppus cilrag  

ekatnI deeF  

 T rof doirep lairt eritne eht gnirud ekatni deef latot ehT 1 T ,  ,2 T  3 T dna   4

 saw spuorg 74.55 ± 09.7863 ,32.72 ± 08.0563 ,02.1 ± 55.6493  dna  ± 72.0873

59.65   g ylevitcepser ,drib rep P( rehgih saw ekatni deeF .  )50.0<  lortnoc ni

 puorg e.i T .  1 yb dewollof  T4 T , 3 T ni tsael eht dna 2. 

ycneiciffE noisrevnoC deeF  

 spuorg tnereffid ni sdrib reliorb fo ycneiciffe noisrevnoc deef naem ehT

 sa dedrocer saw keew htxis fo dne eht ta 210.0 ± 565.0  ,  ± 806.0 ,410.0 ± 685.0

 210.0  dna  010.0 ± 895.0 T rof 1 T , 2 T , 3 T dna  ,4  fo sisylanA .ylevitcepser

 ycneiciffe noisrevnoc deef no cilrag fo tceffe tnacifingis delaever ecnairav

 deef rof seulav ehT .puorg detnemelppus cilrag ni retteb eb ot dnuof saw hcihw

noisrevnoc  tnacifingis saw ycneiciffe P( yl T ni tsewol )50.0<  1 T yb dewollof 2  ,

T  4 T ni saw tsehgih eht dna 3  .  

viL/ytilatroM e xednI ecnamrofreP dna ytiliba  

 sdrib reliorb fo egatnecrep ytilatrom eht spuorg eht lla fo evitcepserrI

ecnamrofrep ehT .tnec rep orez saw ega fo skeew xis ot dlo yad morf   rof xedni

T1 T , 2 T , 3 T dna 4  ± 067.382 ,874.21 ± 682.282 sa detaluclac saw spuorg

233.11 ± 856.103 ,885.21   seulav eht hguohT .ylevitcepser ,775.7 ± 38.403 dna

 on saw ereht yllacitsitats ,spuorg detaert cilrag ni rehgih eb ot devresbo erew

ceffe tnacifingis .xedni ecnamrofrep no cilrag fo t  
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scitsiretcarahc ssacraC  

 htxis fo dne eht ta sdrib reliorb fo egatnecrep gnisserd egareva ehT

T spuorg tnereffid ni keew 1 T , 2 T , 3 T dna  4  13.47 dna 04.47 ,39.47 ,06.37 saw

 thgiew ssacrac egareva ehT .ylevitcepser ,tnec rep  tnereffid ni sdrib reliorb fo

T rof drib/g 05.6252 dna 57.3542 ,57.0472 ,57.3262 saw spuorg latnemirepxe 1  ,

T2 T , 3 T dna 4  .ylevitcepser ,spuorg  

T rof  thgiew neelps dna drazzig ,revil ,thgiew traeh egareva ehT 1 T , 2  ,

T3 T dna 4  ;g 50.5 dna 85.94 ,30.85 ,04.31 ;g 19.3 dna 86.04 ,90.15 ,48.21 saw

 .ylevitcepser  ,g 97.5 dna 06.34 ,47.05 ,01.31 ;26.4 dna g 50.44 ,60.05 ,26.11  

 fo tceffe tnacifingis on saw ereht taht delaever dah sisylana lacitsitatS

g  rep gnisserd eht no cilra  ,tnec thgiew nagro dna dleiy ssacrac   .sreliorb fo  

sretemarap lacigolotameaH  

 nibolgomeaH  

  ,94.0 ± 00.11 ,71.0 ± 94.01 saw )ld/g( nibolgomeah rof seulav ehT

 rof 62.0 ± 96.01 dna 12.0 ± 36.01 T ,1  T2 T , 3 T dna ,4   .ylevitcepser  ehT

 retemarap lacigolotameh  tnereffid tnacifingis wohs ton did nibolgomeah

.sreliorb fo spuorg lortnoc dna tnemtaert eht neewteb  

tnuoC slleC doolB etihW latoT  

  sllec doolb etihw latot rof seulav ehT ( 01 3 mm/ 3  )  saw  ± 0.02 ,02.1 ± 3.31

,51.1  T puorg ehT .54.1 ± 3.23 dna 54.1 ± 3.22  4 dah  P( yltnacifingis  )50.0<

T yb dewollof llec doolb etihw latot rehgih 3 T ,  2  lortnoc ni saw tsael eht dna

T puorg 1. 
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tnuoC slleC doolB deR latoT  

 01( sllec doolb der latot ehT 6 mm/ 3  spuorg eht rof ) T ,1  T2 T , 3 T dna  4  saw

dna51.0 ± 07.2 ,21.0 ± 70.3 ,80.0 ± 76.2  r ,30.0 ± 39.2  seulav ehT .ylevitcepse

 rof  CBR gih eb ot devresbo saw .puorg detaert cilrag eht ni reh  

emuloV slleC dekcaP  

  spuorg tnemtaert eht rof dedrocer emulov sllec dekcap ehT T ,1  T2 T , 3 

T dna 4  ± 37.43 dna 47.0 ± 94.43 ,26.1 ± 27.53 ,65.0 ± 40.43 saw .0  ,tnec rep 88

 ,revewoh ylevitcepser t eh on saw er  ngis  cilrag eht neewteb ecnereffid tnacifi

 spuorg detaert  dna  eht .retemarap siht rof spuorg lortnoc . 

tnuoc sllec doolb etihw laitnereffiD   

 slihposab  dna setyconom rof seulav ehT   elihw lin eb ot devresbo saw

 ,slihporeteh rof seulav naem eht setycohpmyl dna slihponisoe   ot devresbo saw

 eb  rof tnec rep 36 dna 25 ,85 ,94 dna 1 ,1 ,1 ,2 ; 53 64 ,04 ,84 T ,1  T2 T , 3 T dna ,4  

 .ylevitcepser tnuoc sllec doolb etihw laitnereffid ,yllacitsitatS   detceffanu saw

.noitatnemelppus cilrag yb  

sretemarap lacimehcoiB  

nietorpopiL ytisneD woL  

  ,63.71± 72.65 ,68.11 ± 12.93 sa dedrocer saw LDL rof seulav naem ehT

 spuorg tnemtaert eht rof ld/gm 42.50 ± 43.76 ,13.71 ± 90.76 T1 T , 2 T , 3 T dna 4  ,

ylevitcepser . 

nietorpopiL ytisneD hgiH  

  ± 56.623 ,94.76 ± 43.542 ,54.81 ± 221.792 saw LDH rof seulav ehT

 .ld/gm 22.72 ± 55.133 dna 61.33  
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esoculG  

 seulav naem ehT  1 ,81.4 ± 7.331 saw dedrocer saw esoculg rof 13  ± 16.

± 5.291 ,98.3  1 dna 76.61 43. ± 00  1 87.   rof ld/gm T1 T , 2, T3 T dna 4  ,spuorg

 .ylevitcepser  

edirecylgirT  

 ( sedirecylgirt rof seulav naem ehT  )ld/gm  eb ot devresbo saw  ± 78.851

50.31±64.68 dna 40.9 ± 27.321 ,37.31 ± 27.77 ,91.41   rof T1 T , 2 T , 3 T dna  ,4

 .ylevitcepser ( sedirecylgirt fo tnuoma tsehgih ehT 78.851  ± 91.41   saw )ld/gm

T tnemtaert ni devresbo 1. 

loretselohC  

 T  ,81.9 ± 05.941 eb ot dedrocer saw )ld/gm( loretselohc rof seulav eh

.64.14 ± 91.741 dna 95.22 ± 24.371 ,76.64 ± 35.831  

 loretselohc dna esoculg ,LDH ,LDL  detceffanu saw  cilrag ot eud

 ,revewoH .noitatnemelppus  eht no tceffe evitisop dah redwop cilrag fo noitidda

.sedirecylgirt rof ylralucitrap eliforp dipil doolb  

scimonocE  

 latot ehT  noitcudorp   tsoc  tsehgih saw thgiew evil gk rep dna reliorb rep

T ni 4 /15.781( - T dna )  1 /84.28( - nruter ten ehT .ylevitcepser ,)   rep dna drib rep

 detnemelppus cilrag ni rehgih eb ot devresbo saw reliorb fo thgiew evil gk

 .puorg h deniatbo cilrag tnec rep 05.0 htiw detnemelppus spuorG  ten tsehgi

.thgiew evil gk rep tiforp ten dna drib rep tiforp   
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retniW  nosaeS  

 thgiew ydoB  

 6 eht fo dne eht ta dedrocer thgiew ydob lanif ehT ht   238.2062 saw keew

4252 ,07.93 ±  ,drib rep g 94.06 ± 890.6652 dna 26.51 ± 899.3442 ,19.85 ± 000.

 .ylevitcepser T  rehgih yltnacifingis eb ot devresbo saw thgiew ydob naem eh

T puorg lortnoc eht rof 1 T yb dewollof 4 T , 2 T ni saw tsael eht dna 3  .  

thgieW ydoB ni niaG  

  saw niag thgiew ydob latot llarevo ehT  ± 235.1842 ,07.93 ± 668.0652

 drib rep g 06.22 ± 139.5842 ,06.51 ± 799.2042 ,09.85  lacitsitatS .keew rep

 sisylana  dah  delaever reffid tnacifingis saw ereht taht  ni niag llarevo ni ecne

 .thgiew T puorg ni rehgih yltnacifingis saw thgiew ni niag naem ehT 1  dewollof

T yb 4 T , 2 T ni saw tsael eht dna .3  

ekatnI deeF  

 T rof doirep lairt eritne eht gnirud ekatni deef latot ehT 1 T ,  ,2 T  3 T dna   4

saw spuorg  04.74 ± 521.4624  , 09.33 ± 510.8204  ,  00.23 ± 250.6404  dna

 g 09.73 ± 183.5304 evitcepser ,drib rep dah sisylana lacitsitats ehT .yl   delaever

 ni ekatni deeF .spuorg tnemtaert eht gnoma ekatni deef ni ecnereffid tnacifingis

T puorg lortnoc 1 of saw P( yltnacifingis eb ot dnu  ot derapmoc sa rehgih )50.0<

.spuorg tnemtaert rehto eht  

)ECF( ycneiciffE noisrevnoc deeF  

T rof ECF naem llarevo ehT 1 T ,  ,2 T  3 T dna   4  saw spuorg  ,8950.0 ± 346.0

.85400.0 ± 356.0 dna 86400.0 ± 046.0 ,5810.0 ± 846.0   sisylana lacitsitats ehT

 rof seulav ehT .spuorg tnemtaert eht gnoma noitairav tnacifingis delaever dah

T ni rehgih yltnacifingis erew ycneiciffe noisrevnoc deef  4 T yb dewollof 2 T ,  1

T ni saw tsewol eht dna 3. 
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viL/ytilatroM e xednI ecnamrofreP dna ytiliba  

errI  sdrib reliorb fo egatnecrep ytilatrom eht ,tnemtaert eht fo evitceps

viL .tnec rep orez saw ega fo skeew xis ot dlo yad morf e rep ytiliba  saw tnec  

T rof xedni ecnamrofrep ehT .spuorg eht lla ni tnec rep 001 eb ot dedrocer 1 T , 2  ,

T3 T dna 4  ,212.71 ± 654.173 ,324.8 ± 288.663 sa detaluclac erew spuorg

 sisylana lacitsitats ehT .ylevitcepser ,905.6 ± 426.363 dna 405.4 ± 205.733

 delaever  dah P( tnacifingis  eht gnoma xedni ecnamrofrep ni noitairav )50.0<

 fo xedni ecnamrofrep ehT .spuorg tnemtaert  eb ot devresbo saw sdrib reliorb

Tni tsehgih yltnacifingis 2 T ni saw tsewol eht dna )654.173( 3  ± 205.733(

.)405.4  

scitsiretcarahC ssacraC  

 tsehgih ehT egatnecrep gnisserd   dleiy ssacrac dna  saw T ni devresbo 4 

( tnec rep 214.58   dna  ,drib / g 00.8052 ylevitcepser )  .  neelps dna drazziG ,reviL

T puorg ni rehgih eb ot devresbo osla saw thgiew 4  lacitsitats ,revewoH .

c taht nwohs dah sisylana  scitsiretcarahc ssacra  thgiew snagro dna  saw

effanu .noitatnemelppus cilrag yb detc  

:sretemarap lacigolotameaH  

olgomeaH nib  

  ± 780.01 ,91.0 ± 718.01 saw )ld/g( nibolgomeah rof seulav naem ehT

 rof ld/g 81.0 ± 54.11 dna 72.0 ± 726.11 ,62.0 T ,1  T2 T , 3 T dna ,4   .ylevitcepser

 5.0 htiw def spuorg rof rehgih yltnacifingis saw  nibolgomeah rof seulav ehT

T( tnec rep 3  cilrag ) T yb dewollof 4 T , 1 T ni saw tsael eht dna 2 .)tnec rep 52.0(  

tnuoC slleC doolB etihW latoT  

  sllec doolb etihw latot rof seulav ehT ( 01 3 mm/ 3  rof ) T1 T ,  ,2 T  3 T dna   4

 saw spuorg   ,04.1 ± 3.72 dna 02.1 ± 06.91,05.4 ± 01.01 ,08.2 ± 337.8
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 etihw ehT .ylevitcepser hgih yltnacifingis saw tnuoc sllec doolb  eht rof re

57.0 htiw def spuorg T( % 4 T yb dewollof redwop cilrag ) 3 T , 2  saw tsael eht dna

.lortnoc ni  

tnuoC slleC doolB deR latoT  

01( sllec doolb der latot ehT 6 mm/ 3  spuorg eht rof ) T ,1  T2 T , 3 T dna 4  saw

 ,50.0 ± 6.2  doolb der ehT ylevitcepser ,60.0 ± 60.3 dna 80.0 ± 66.2 ,30.0 ± 64.2

T ni tsehgih yltnacifingis saw tnuoc sllec  4 T yb dewollof 3 T , 1 T ni tsael eht dna 2 

T spuorg tnemtaert eht gnoma ecnereffid eht ,revewoH .puorg 1 T , 2 T dna 3  saw

non eb ot dnuof - tnacifingis . 

emuloV slleC dekcaP  

  621.53 saw spuorg evitcepser eht rof dedrocer emulov sllec dekcap ehT

 rof seulav ehT .tnec rep 6.0 ± 22.73 dna 98.0 ± 97.73 ,88.0 ± 27.23 ,36.0 ±

 htiw def puorg rof rehgih yltnacifingis eb ot dedrocer saw emulov sllec dekcap

 teid 5.0 htiw detnemelppus 0 T(  tnec rep 3 T yb dewollof redwop cilrag ) 4 T , 1 

T ni saw tsael eht dna 2 .)tnec rep 52.0(  

tnuoc sllec doolb etihw laitnereffiD   

 slihposab dna setyconom rof seulav naem ehT   lla ni lin sa dedrocer saw

slihporeteh rof seulav eht elihw spuorg tnemtaert eht   saw  ± 00.26,03.1 ± 06.75

 rof tnec rep 03.1 ± 03.17 dna 01.4 ± 06.36,02 T ,1  T2 T , 3 T dna 4  .ylevitcepser ,

 eht ,spuorg eht fo evitcepserrI saw slihponisoe rof seulav naem  ± 33.0   .33.0

 02.1 ± 03.82 ,00.4 ± 00.63 ,8.1 ± 66.73 ,5.1 ± 00.24 saw tnuoc setycohpmyL

 rof T ,1  T2 T , 3 T dna 4  ni dedrocer saw eulav rehgih yltnacifingiS .ylevitcepser ,

T puorg lortnoc 1 T yb dewollof 2 T , 3 T ni tsael eht dna 4  ecnereffid eht tub

T    gnoma 1 T , 2 dna  T3 T neewteb dna 3 T dna 4 non saw -  .tnacifingis  
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sretemarap lacimehcoiB  

nietorpopiL ytisneD woL  

  ,26.6 ± 03.97 saw )ld/gm( nietorpopil ytisned wol rof seulav naem ehT

± 05.38  T rof 28.4 ± 02.001 dna 87.8 ± 08.28 ,91.3 1 T , 2 T , 3 T dna 4  ,

 non saw ereht yllacitsitatS .ylevitcepser -  eht gnoma ecnereffid tnacifingis

 .spuorg tnemtaert  

nietorpopiL ytisneD hgiH  

  07.94 ,03.4 ± 93.65 saw )ld/gm( nietorpopil ytisned hgih rof seulav ehT

,25.3 ± 05.16 ,40.1 ±  non saw erehT .69.3 ± 41.95 - nacifingis  ecnereffid t

 .spuorg tnemtaert eht gnoma  

esoculG  

 T spuorg tnemtaert eht rof )ld/gm( esoculg rof seulav ehT 1 T , 2 T , 3  dna

T4  saw 23.641   ± .01  ,2 .3 ± 22.941 56, 51 4 96.   ,92.0 ± 91.6 ± 23.741  ,

 .ylevitcepser effanu saw esoculG .noitatnemelppus cilrag yb detc  

edirecylgirT  

  ,35.52 ± 08.401 ,07.51 ± 02.28 saw )ld/gm( sedirecylgirt rof seulav ehT

 thgils saw ereht ,yllaciremuN .ylevitcepser ,32.2 ± 08.45 ,31.5 ± 03.45

 rehgih ta sedirecylgirt rof seulav eht ni esaerced  cilrag fo level

 .noitatnemelppus itats ,revewoH  ot eud tceffe tnacifingis on saw ereht yllacits

.noitatnemelppus cilrag  

loretselohC  

  ,16.51 ± 04.281 ,13.21 ± 02.471 saw )ld/gm( loretselohC rof seulav ehT

 thgils saw ereht ,yllaciremuN .ylevitcepser ,30.6 ± 07.821 ,86.92 ± 07.361

 eht ni esaerced  fo level  rehgih ta loretselohc  .noitatnemelppus cilrag fo level
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 cilrag ot eud tceffe tnacifingis on saw ereht yllacitsitats ,revewoH

.noitatnemelppus  

scimonocE  

T rof noitcudorp fo tsoc latot ehT 1 T ,  ,2 T3 T dna  4  ,364.281 ,800.981 erew

 seulav gnidnopserroc ehT .ylevitcepser ,drib rep seepur 353.981 dna 798.781

 saw drib fo thgiew evil gk rep noitcudorp fo tsoc egareva rof 96.27  ,89.27 ,

.ylevitcepser ,seepur 79.37 dna 00.77  

 saw drib rep tiforp ten ehT ,202.051  86.341  773.541 dna 364.031 ,7

T rof ylevitcepser ,seepur 1 T ,  ,2 T  3 T dna  4 nidnopserroc eht dna spuorg  seulav g

 gk rep tiforp ten rof  28.75 dna 83.45 ,84.85 ,27.85 saw drib fo niag thgiew

T ni tsehgih saw drib rep tiforp ten ehT .ylevitcepser ,seepur  1 T yb dewollof 4  ,

T2 T ni saw tsael eht dna 3  reliorb eht fo niag thgiew gk rep tiforp ten  eht elihw

T ni tsehgih saw  1 .sR(  T yb dewollof )27.85 2 T ,  4 T ni saw tsael eht dna 3 .sR(  

.)04.35  

NOITCARETNI  TCEFFE  

sretemarap deef dna htworg llarevo no nosaes fo tceffE  

  ehT S( remmus gnirud sdrib eht fo thgiew ydob lanif egareva 1  yniar ,)

S( 2 S( retniw dna ) 3  ,drib rep g 993.4352 dna 246.9522 ,601.9522 saw nosaes )

 ,377.8022 saw thgiew ni niag rof seulav gnidnopserroc ehT .ylevitcepser

.138.2842 dna 689.5122  S rof ekatni deeF 1  , S2 S dna 3  eb ot dedrocer saw

 ycneiciffe deef eht elihw ylevitcepser ,146.3904 dna 473.6673 ,609.6293

 ehT.446.0 dna 985.0 ,265.0 saw snosaes evitcepser eht rof )deef/niag(

S rof 768.953 dna 431.392 ,558.972 eb ot dedrocer saw xedni ecnamrofrep 1 S , 2 

S dna 3  ,  .ylevitcepser  dna htworg llarevo eht lla no tceffe tnacifingis dah nosaeS

 .retemarap deef ew ydob ehT  saw thgiew ni niag dna thgi  eb ot dnuof
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P( yltnacifingis  dna noosnom yb dewollof nosaes retniw gnirud rehgih )50.0<

.nosaes remmus ni tsael eht  

 ekatni deeF fingis saw P( yltnaci S( nosaes retniw gnirud rehgih )50.0< 3  )

S( remmus yb dewollof 1 S( noosnom ni tsael eht dna ) 2  deef tseb ehT .nosaes )

 nosaes retniw eht gnirud devresbo saw xedni ecnamrofrep dna ycneiciffe

.remmus ni saw tsael eht dna noosnom yb dewollof  

sretemarap deef dna htworg llarevo no tnemtaert fo tceffE  

 lacitsitatS  ,yl  ydob yb detceffanu saw thgiew ni niag dna thgiew   cilrag

oc ni rehgih yltnacifingis saw ekatni deeF .noitatnemelppus T puorg lortn 1 

T yb dewollof 4 T , 2 t dna rep 05.0 ta saw tsael eh  T( tnec 3  cilrag )

 .noitatnemelppus  xedni ecnamrofrep eht dna ycneiciffe noisrevnoc deef ehT

.noitatnemelppus cilrag yb detceffanu saw  

 deef dna htworg llarevo no tnemtaert x nosaes fo tceffe noitcaretnI

sretemarap  

  rep thgiew ydob tsewol eht dna tsehgih ehT  noitcaretni eht ot eud drib

S ni devresbo saw tnemtaert dna nosaes fo tceffe 3 T1 38.2062(  S dna )g 2 T2 

39.8812(   ni niag latot eht rof seulav gnidnopserroc eht elihw ylevitcepser ,)g

S ni devresbo saw  thgiew 3 T1 78.0652(  S dna )g 1 T1 07.8312(   ehT .)g  llarevo

S puorg lortnoc ni nosaes retniw gnirud tsehgih saw drib rep ekatni deef 3 T1 

rep 52.0 ta noosnom ni saw tsewol eht dna  S( cilrag fo level tnec 2 T2  ehT .)

rep 52.0 ta nosaes retniw gnirud )66.0( mumixam saw eulav ECF llarevo   tnec

S( cilrag fo level 3 T2 S puorg lortnoc ni remmus ni saw )55.0( tsael eht dna ) 1 

T1.  deef no ylno tceffe tnacifingis dah tnemtaert x nosaes fo tceffe noitcaretnI

.ekatni  
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viL/ytilatroM e ytiliba  xednI ecnamrofreP dna  

  ytilatrom eht ,stnemtaert eht dna nosaes fo evitcepserrI  saw egatnecrep

rep orez  vil elihw tnec e atnecrep ytiliba rep 001 sa dedrocer saw eg  .tnec   ehT

 devresbo saw xedni ecnamrofrep tseb  yb dewollof nosaes retniw gnirud

 .nosaes remmus dna noosnom  

thgiew nagrO dna dleiy ssacraC ,egatnecrep gnisserD  

 c rep gnisserD  noosnom yb dewollof retniw gnirud mumixam saw tne

 .nosaes remmus dna  rehgih eb ot devresbo saw dleiy ssacrac egareva ehT

 .nosaes retniw ni tsael eht dna remmus yb dewollof nosaes noosnom gnirud

s dna drazzig ,revil ,traeh( thgiew snagro eht ot tcepser htiW  seulav eht ,)neelp

 dna noosnom yb dewollof nosaes remmus gnirud rehgih eb ot devresbo erew

.retniw gnirud saw tsael  

 sretemarap lacimehcoiB / lacigolotameaH no nosaes fo tceffE  

 01( CBW  llarevo ehT 3 mm/ 3  dna noosnom ,remmus rof seulav )

 saw hcihw ylevitcepser ,044.61 dna 00.22 ,521.42 saw  nosaes retniw

om yb dewollof nosaes remmus eht gnirud rehgih yltnacifingis  eht dna noosn

.retniw ni tsael  

 ehT rehgih yltnacifingis saw )ld/g( nibolgomeah rof seulav naem   gnirud

 .remmus ni saw tsael eht dna nosaes retniw  

01( CBR naem ehT 6/ mm 3 P( yltnacifingis saw )  )248.2( rehgih )50.0<

 .nosaes retniw ni )007.2( tsael eht dna remmus yb dewollof noosnom gnirud  

( VCP naem llarevo ehT  )tnec rep  retniw dna noosnom ,remmus gnirud

 saw nosaes 651.23  eb ot devresbo saw hcihw ylevitcepser ,817.53 dna 447.43 ,

b dewollof retniw ni rehgih yltnacifingis  ni saw tsael eht dna noosnom y

 .nosaes remmus  
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llarevo ehT  9.36 ,803.96 saw )LDL( nietorpopil ytisned wol  dna 87

264.68  P( tsehgiH .ylevitcepser ,ld/gm  ni devresbo saw eulav LDL )50.0<

 ,revewoH .nosaes noosnom ni saw tsael eht dna remmus yb dewollof retniw

S nosaes neewteb ecnereffid eht 1 S dna 2 non eb ot dnuof saw - .tnacifingis  

 llarevo ehT orpopil ytisned hgih  noosnom ,remmus gnirud )LDH( niet

m 407.65 dna 661.003 ,870.561 saw nosaes retniw dna ,ld/g  cepser  hcihw ylevit

 yltnacifingis saw llof nosaes noosnom ni rehgih  tsael eht dna remmus yb dewo  

 .nosaes retniw ni  

eulav ehT erew )ld/gm( loretselohc rof s  1 ,328.931  903.261 dna 061.25

tcepser ,nosaes retniw dna noosnom ,remmus gnirud .ylevi  

 gnidnopserroc ehT  seulav  )ld/gm( sedirecylgirt rof  ,205.201 saw

260.47 dna 696.111 . 

v ehT 19.131 ,78.231 saw )ld /gm( esoculg rof eula   dna 84.941   gnirud

na noosnom ,remmus  retniw d H .ylevitcepser ,nosaes  ecnereffid eht ,revewo

S neewteb 1 S dna 2 non eb ot dnuof saw -  .tnacifingis  

sretemarap lacimehcoiB / lacigolotameaH no tnemtaert fo tceffE  

  ,CBW no tceffe tnacifingis dah cilrag fo noitatnemelppus yrateid ehT

ylgirt dna LDH ,LDL ,CBR  eb ot devresbo saw CBW rof seulav ehT .sedirec

R .lortnoc eht ot derapmoc sa teid desab cilrag htiw def spuorg ni devorpmi  CB

 ni rehgih yltnacifingis saw g  57.0 gniniatnoc teid htiw def spuor rep   tnec  cilrag

T( redwop 4 T yb dewollof ) 2 T , 3 i saw tsael eht dna T puorg lortnoc n 1  .

 nibolgomeaH  seulav ehT .noitatnemelppus cilrag yb detceffanu saw VCP dna

 cilrag fo level eht ni esaercni eht htiw dnert gnisaercni na dewohs LDL rof

T ni tsewol eht htiw 1 T yb dewollof 2 T , 3 T ni tsehgih eht dna 4.  saw LDH

 yltnacifingis T ni rehgih 3 T yb dewollof 4 T , 1 T ni saw tsael eht dna 2. 

 fo noitatnemelppus yrateid yb detceffanu saw level esoculg dna loretselohC
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edirecylgirt fo level eht elihw cilrag P( yltnacifingis desaerced saw s  htiw )50.0<

.cilrag fo level eht ni esaercni eht  

retnI  lacimehcoiB / lacigolotameaH no tnemtaert x nosaes fo tceffe noitca

sretemarap  

  eht no tceffe tnacifingis dah tnemtaert x nosaes fo tceffe noitcaretni ehT

 ,revewoh sedirecylgirt dna LDL ,CBR ,CBW ot tcepser htiw sretemarap doolb

id tnacifingis on saw ereht  hgih ,emulov llec dekcap ,nibolgomeah ni ecnereff

 nosaes fo tceffe noitcaretni ot eud esoculg dna loretselohc ,nietorpopil ytisned

rep 57.0 dna 5.0( cilrag fo level rehgih ,ecneH .tnemtaert x   gnirud )tnec

ceffe evitisop dewohs dah nosaes retniw dna noosnom  doolb eht fo tsom no t

 ni sedirecylgirt dna LOC ,LDH ,VCP ,bH ,CBR ,CBW gnidulcni sretemarap

 .nekcihc reliorb  

noisulcnoC  

d tnacifingis on saw ereht ,nosaes remmus gniruD .1  egareva eht ni ecnereffi

 lanif  deef ,ekatni deef ,thgiew ni niag ,thgiew ydob mrofrep dna ycneiciffe  ecna

 fo level eht nihtiw xedni  ni )tnec rep 57.0 dna 5.0 ,52.0 ,0( detnemelppus cilrag

orga gniliaverp eht rednu yduts tneserp eht -  .noitidnoc citamilc  fo evitcepserrI

vil ,ecneH .tnec rep orez saw ytilatrom ,tnemtaert eht e crep ytiliba  saw egatne

non saw erehT .spuorg eht lla ni tnec rep 001 eb ot dedrocer -  tnacifingis

eiy ssacrac ,tnec rep gnisserd no ecnereffid l  level eht nihtiw thgiew nagro dna d

 .desu cilrag fo  P( yltnacifingiS  ni devresbo saw CBR dna CBW rehgih )50.0<

w detaert sdrib  tnec rep 05.0 dna 52.0 ta etaidemretni ,tnec rep 57.0 ta cilrag hti

 dna emulov sllec dekcap ,nibolgomeah elihw puorg lortnoc ni tsael eht dna

 ni cilrag fo noisulcni  yb detceffanu erew tnuoc sllec doolb etihw laitnereffid

g fo noitatnemelppuS .deef reliorb  dna LDL no tceffe tnacifingis dah cilra

erew LDL rof seulav ehT  .LDH  P( yltnacifingis eb ot devresbo  rehgih )50.0<

 ot dnuof erew seulav LDH .tnec rep 57.0 ta tsael eht dna cilrag tnec rep 52.0 ta
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 eb P( yltnacifingis sa spuorg detaert cilrag ni rehgih )50.0<   eht ot derapmoc

 cilrag yb detceffanu erew loretselohc dna sedirecylgirt ,esoculG .lortnoc

 .deef reliorb ni noitatnemelppus  evil gk rep fo smret ni noitcudorp fo tsoc ehT

T ni tsewol saw reliorb fo thgiew 3 e.i .sR .  T yb dewollof 704.38 2 T ,  4  rehgih dna

c ni T ni tsehgih saw reliorb fo niag gk rep tiforp ten eht elihw puorg lortno  3

)tnec rep 05.0(  .sR saw hcihw   561.84 T ni saw tsael eht dna  4 .sR(  .)482.64  

si ti ,ecneH   ni reliorb fo ecnamrofrep nosaes remmus gnirud taht dedulcnoc

 ecnamrofrep ,ycneiciffe noisrevnoc deef ,thgiew ni niag ,thgiew ydob fo smret

 thgiew ssacrac ,xedni  dah spuorg detaert cilraG .cilrag yb detceffanu saw

5.0 ta tsehgih eht htiw nruter ten rehgih  .cilrag tnec rep 0   saw ereht ,rehtruF

 rof ylralucitrap nekcihc reliorb fo eliforp doolb no cilrag fo tcapmi evitisop

.LDH dna LDL ,CBR ,CBW  

 lanif egareva no cilrag fo tceffe tnacifingis on saw ereht ,noosnom gniruD .2

 .niag thgiew ydob dna thgiew ydob eeF P( yltnacifingis saw ekatni d <  )50.0

T puorg lortnoc ni rehgih 1  .  dnuof saw hcihw ycneiciffe noisrevnoc deef elihW

T ni tseb eht htiw puorg detnemelppus cilrag ni retteb eb ot 3  ni tseroop eht dna

T1  . saw tnec rep ytilatrom eht ,spuorg eht lla fo evitcepserrI  vil os orez e  ytiliba

spuorg eht lla ni tnec rep 001 eb ot dedrocer saw egatnecrep  .  ehT  rof seulav

 .lortnoc ot derapmoc sa spuorg detaert cilrag ni rehgih saw xedni ecnamrofrep

non eb ot dnuof saw ti ,revewoH - .tnacifingis   ,egatnecrep gnisserd ylralimiS

.cilrag yb detceffanu saw sreliorb fo sthgiew nagro dna dleiy ssacrac  ehT

 sretemarap lacigolotameh  ,nibolgomeah  dna VCP  sllec doolb etihw laitnereffid

tnuoc   lortnoc dna tnemtaert eht neewteb tnereffid tnacifingis wohs ton did

.sreliorb fo spuorg pus ,revewoH tatnemelp P( tnacifingis dah cilrag fo noi  )50.0<

 seulav eht dna tnuoc sllec doolb der latot dna sllec doolb etihw latot no tceffe

.puorg detaert cilrag eht ni rehgih eb ot devresbo erew   fo noitidda ,rehtruF

pil doolb eht no tceffe evitisop dah redwop cilrag  rof ylralucitrap eliforp di

t ehT .sedirecylgirt  lato margolik rep seepur noitcudorp fo tsoc   thgiew  tsehgih

 ni T  1 T ni tsael eht dna 3 ihW . margolik rep tiforp ten tsehgih eht el   ni niag
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devresbo saw reliorb fo thgiew  T ni 3  .  nosaes noosnom gnirud ,ecneH

 ,ycneiciffe noisrevnoc deef ,thgiew ni niag fo smret ni reliorb fo ecnamrofrep

 dna 05.0 ta spuorg detaert cilrag ni retteb saw tiforp ten dna xedni ecnamrofrep

 saw ereht ,rehtruF  .spuorg tnemtaert rehto eht ot derapmoc sa tnec rep 57.0

 fo tcapmi evitisop  rof ylralucitrap nekcihc reliorb fo eliforp doolb no cilrag

.sedirecylgirt dna CBR ,CBW  

 .3  devresbo erew thgiew ni niag dna thgiew ydob lanif ,nosaes retniw gniruD

 saw ekatni deeF .puorg detaert cilrag ni rewol dna puorg lortnoc ni rehgih eb ot

umixam osla T puorg lortnoc ni m 1  57.0 ta tseb saw ycneiciffe deef ,revewoh

 .noitatnemelppus cilrag tnec rep 05.0 ta saw tsael dna cilrag tnec rep

T( tnec rep 52.0 ta tsehgih saw xedni ecnamrofreP 2  05.0 ta saw tsael eht dna )

T( tnec rep 3   .) emtaert eht fo evitcepserrI  ,ecneH .tnec rep orez saw ytilatrom ,tn

 erehT .spuorg eht lla ni tnec rep 001 eb ot dedrocer saw egatnecrep ytilibaevil

 nagro dna dleiy ssacrac ,tnec rep gnisserd no ecnereffid tnacifingis on saw

 .desu cilrag fo level eht nihtiw sthgiew  atnemelppus cilraG  tnacifingis dah noit

 hcihw setycohpmyl dna slihporeteh ,VCP ,CBR ,CBW ,nibolgomeah no tceffe

 lacimehcoib eht ,revewoh spuorg detaert cilrag ni devorpmi eb ot devresbo saw

 stneutitsnoc ziv  erew loretselohc dna sedirecylgirt ,esoculg ,LDH ,LDL .

 .noitatnemelppus cilrag yb detceffanu  reliorb rep noitcudorp fo tsoc latot ehT

T ni tsael eht saw 2  fo thgiew evil gk rep noitcudorp fo tsoc eht elihw spuorg

T ni tsewol saw reliorb 1 e.i .sR .  lof 96.27 T yb dewol 2 T ,  4 T ni tsehgih eht dna  3

T ni tsehgih saw drib rep tiforp ten ehT .spuorg  1 T yb dewollof  ,4 T2  eht dna

T ni saw tsael 3  saw reliorb eht fo thgiew evil gk rep tiforp ten  eht elihw

T ni tsehgih  2 .sR(  T yb dewollof )24.75 4 T ,  1 ni saw tsael eht dna  T3 .sR(  .)04.35  .

 ni reliorb fo ecnamrofrep nosaes retniw gnirud taht dedulcnoc saw ti ,ecneH

 ecnamrofrep ,ycneiciffe noisrevnoc deef ,thgiew ni niag ,thgiew ydob fo smret

 rof seulav eht elihw puorg lortnoc ni retteb saw tiforp ten dna xedni

lacigolotameah   ni ylraenil desaercni ,setycohpmyl dna VCP tpecxe ,sretemarap

.spuorg detaert cilrag  
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.4  htworg llarevo eht no tceffe tnacifingis dah nosaeS   .sretemarap deef dna

reliorb fo ecnamrofreP   ycneiciffe deef ,niag thgiew ,thgiew ydob fo smret ni

nosaes retniw eht gnirud tseb saw xedni ecnamrofrep dna  elihw   tnemtaert

 ni rehgih saw hcihw ekatni deef llarevo no ylno tceffe tnacifingis dah )cilrag(

S .puorg lortnoc limi tni ,ylra x nosaes fo noitcare   tnemtaert ifingis dah  tnac

ekatni deef no ylno tceffe . gatnecrep gnisserd rof seulav ehT  dna e  dleiy ssacrac

 erew sthgiew nagro elihw ylevitcepser ,noosnom dna retniw ni rehgih saw

no tceffe tnacifingis dah nosaeS .nosaes remmus gnirud rehgih eb ot devresbo  

 wol ,emulov llec dekcap ,nibolgomeah ,sllec doolb der ,sllec doolb etihw

 no ecneulfni tnacifingis dah tnemtaert elihw esoculg dna nietorpopil ytisned

 dna nosaes fo noitcaretni ehT .sedirecylgirt dna LDH ,LDL ,CBR ,CBW

W no tceffe tnacifingis dah tnemtaert  ehT .sedirecylgirt dna LDL ,CBR ,CB

S( CBW rof seulav rehgih ni detluser tceffe noitcaretni 2T4 S( CBR ,) 2T2  dna

S3T4 S( LDL dna ) 2T1 S( sedirecylgirt decuder dna ) 3T3  .)  

:nalP erutuF  

 eb nac gniraer fo metsys evisnetni imes dna evisnetxe rednu seiduts ralimiS .1

 eht rednu yrtluop fo sepytoneg tnereffid ni noitarud regnol rof tuo deirrac

 elbaulav evired ot redro ni dnalagaN fo noitidnoc citamilcorga gniliaverp

noitamrofni  i niatrecsa dna  evitcudorper dna evitcudorp eht no tceffe evitisop st

 .sdrib fo stcepsa  

 no stcudorp labreh rehto dna cilrag fo ycaciffe eht no seiduts evitarapmoC .2

 ta ti esiralupop ot msalpmreg lacol rehto dna reliorb fo stcepsa htlaeh eht

 .level sremraf  

ts rehtruF .3  retomorp htworg citoibitna ot evitanretla na sa cilrag gnisu seidu

laicifeneb eb nac kcotsevil fo seiceps rehto no  
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 fo ycaciffE .7102 .O .I ,omujedA dna .D .A ,obohgolO ,.G .F ,iyibedA muvitas muillA  
 reliorb no tnega gnirewol loretselohc dna retsoob enummi ,retomorp htworg sa

.nekcihc  secneicS laminA fo lanruoJ naisA . 11  :)5(  202 - .312  

uniraF ,.G .S ,alomedA  dna htworg ,dipil mureS .9002 .M .G ,ednutabaB  dna .O .G ,
 .cilrag def sreliorb fo sretemarap lacigolotameah  larutlucirgA fo lanruoJ dlroW

secneicS . 5 99 :)1( - .401  

 ,htworG .4002 .M .G ,ednutabaB dna .O .A ,ebO ,.O .G ,uniraF ,.G .S ,alomedA
lacigolotameah   regnig dna cilrag no seiduts lacimehcoib dna -  reliorb def

 .snekcihc rooM  hcraeseR larutlucirgA fo lanruoJ . 5 :)2(  221 - .821  

 yrateid fo tceffE .6002 .M ,nayoR  dna .J ,itavadfieS ,.B ,dahsdivaN ,.M ,idarombidA
llams fo erutcurts lacigolotsih no laem cilrag  .snekcihc reliorb ni enitsetni  

secneicS yrtluoP fo lanruoJ . 34 873 : - .383  

 fo ecnamrofrep eht no noitatnemelppus tcartxe cilrag fo stceffE .2102 .J ,demhA
 hsedalgnaB ,ygolocamrahP fo tnemtrapeD ,sisehT .cS.M .nekcihc reliorb

 ytisrevinU larutlucirgA .hgnisnemyM  

,.K ,suitangI ,.B .S ,ijA  ,odA   ,.U ,uyilA ,.A ,mirakludbA ,.B .J ,uhuN ,.Y .A .A
.M ,obmaG  ,.M .M ,rakuB ,.H ,rakabubA ,.A .M ,miharbI ,.B  I  .M .A .H ,mam

1102  .T .P ,namuN dna ( noino gnideef fo tceffE . apec muillA  cilrag dna )
( muvitas muillA  ) .snekcihc reliorb fo scitsiretcarahc ecnamrofrep emos no  

hcraeseR  J lanruo  ecneicS yrtluoP fo . 4 :)2(  22 - .72  

lA - lA dna .M .A .G ,eissaK - .3102 .H .F .H ,iluhgaraQ   neewteb yduts evitarapmoc A
 fo ecruos a sa erutxim rebut ekohcitra melasureJ dna tcartxe cilrag fo stceffe eht
 .reliorb fo htlaeh dna ecnamrofrep eht no )enimoiB( citoiborp dna citoiberp

anoitanretnI .erutan dna ecneics fo lanruoj l  4 :)1(  021 - .321  

esagamA  fo ekatnI .1002 .Y ,arukatI dna .S ,agusaK ,.H ,aruustaM ,.L .B ,hcseteP ,.H ,
.stnenopmoc evitcaoib sti dna cilrag  noitirtuN fo lanruoJ .  131 ( 559 :)3 – .269  

 

,.A ,rhemzuomA  retsaD .J ,dajeN ,.B ,  .K ,gnuS ,.G  ,.I   .F ,inahgroF dna .J ,erakahoL
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 .skcihc reliorb fo scitsiretcarahc ygolonhceT dna ecneicS laminA fo lanruoJ . 45  :
581 - .091  

noitcudorp yrtluoP .6102 .ADEPA   tnerruc ehT .aidnI ni .oiranecs   //:ptth
 .adepa.egnahcxeirga 55022=diswen?xpsa.hcraeSsweN/ swen/ ni.vog  desseccA .

03 no ht  .9102 hcraM  



ii  
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ni metsys doolb dna ecnamrofrep no erutarepmet latnemnorivne   reliorb

( snekcihc sucitsemod sullaG ).  .onrB  yranireteVatcA 67 71 : – .32  

0002 .J ,nnamkcnirB dna .A ,grebdloG ,.M ,latnemulB  .  dednapxe :enicidem labreH
 enicideM evitargetnI :ssam ,notweN .shpargonom E noissimmoC
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niwilS ,.F ,aksozrB  ,iks kilahciM ,.B - S dna .O ,akswoktuR .5102 .J ,awil   fo tceffe ehT
( cilrag muvitas muillA  L taem ,etar ytilatrom ,ecnamrofrep htworg no ).   dna

.sreliorb ni sretemarap doolb  ecneicS laminA  launnA . 51  169  :)4( – 579 . 

 dna .V.A ,midnuM ,.M.D .B .R ,otnemicsaN ,.R .H ,sairoM ,.P .F ,idlaniR ,.M ,éfaC
eliorb fo sretemarap doolb lacimehcoiB .2102 .P .F .C ,inihcraM   tnereffid tar

reht rednu sega  om lartuen  .tnemnorivne  nI  no ecnerefnoC fo sgnideecorP :
5 ,lizarB ,rodavlaS ta ssergnoc yrtluop dlroW -9 ht  .2102 ,tsuguA  
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 snekcihc reliorb fo thgiew saercnap ,htworg citoibitna gninnaB .6002 .H ,setnavreC
 .sretomorp steid def lanoitanretnI yrtluoP . 54  41 : - .51  
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61 - fdp.71 . 03 no desseccA ht  .9102 hcraM  

 deef larutan fo esu ehT .3002 .M ,zemciuS dna .A .M ,naczO ,.S ,aciraS ,.E ,rimeD
.steid reliorb ni retomorp htworg citoibitna na rof sevitanretla sa sevitidda  

.ecneicS yrtluoP fo lanruoJ hsitirB  44 : 44 - .54  

uruttuP dna .R.T ,iruveE sdeef reliorb ni snoitaraperp labreh niatrec fo esU .3102 .R , - 
 .weiver a yranireteV  .dlroW  6 271 : - .971  

.4102 .M .M ,iqarI dna .M .K ,diE   ecnamrofrep htworg no redwop cilrag fo tceffE
 ni sesaesid suriv azneulfni naivA dna eltsacweN rof esnopser enummi dna

snekcihc fo reliorb . )hsiF dna yrtluoP( ygolonhcetoiB laminA . 7 7 :)1( - .31  

lE - lE  dna .M .G .N ,ilA ,.I .A ,mahaF - .4102 .A .A .M .H ,ytaam   gnisu fo tceffE
 no sretomorp htworg citoibitna etutitsbus ot sevitidda deef larutan emos

 doolb dna ecnamrofrep .sreliorb fo sretemarap   ecneicS yrtluoP naitpygE
lanruoJ . 43  3( 537 :) - .057  

 lE - E .N .R ,ynafoS . .5891   niatrec  fo yduts  lacitsonocamrahP  muillA  seiceps
 ysongocamrahP ,secneicS lacituecamrahP sisehT .D.hP .tpygE ni gniworg

,ycamrahP  fo ytlucaF ,tnemtrapeD  .ytisrevinU oriaC  

lE ,.A .A .H ,bigalE -  .3102 .E .E .H ,kilaM dna .M .K  ,nimalE ,.A .I .W ,nimA  tceffE
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85 - .46  

lE - dna  .M .M ,farahS ,.A .M  ,natloS ,.I .M ,ahctaK   htworG .6102 .A ,nesaH
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.46  
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oM ,.T .M .I ,allaldaF O .A ,teihkaB dna .H .B ,demmah . .0102   gnideef fo tceffE
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.5891 .B .A ,yelnaH dna .R .G ,kciwneF   suneg ehT muillA .  sweiveR lacitirC ni   dooF
dna ecneicS  noitirtuN . 32 1 : - .37  

 ,dlawneurG  greoJ , B ,reldner  T. , ekcineaJ dna   .0002 .sde .C  ksed snaicisyhP
ecnerefer  senicidem labreh rof N ,elavtnoM .  .scimonocE lacideM :J  

R ,lekkawK ,.F ,ouG  .M ,negetsreV dna .P . .W  .0002 .A   sa sbreh esenihC fo esu ehT
 htworg rof evitanretla  .steid reliorb ni sretomorp nI  IIX fo sgnideecorP :

02 ,ssergnoC yrtluoP s’dlroW - 42  .adanaC ,laertnoM ,0002 tsuguA  

lA dna .J .S ,idomaH - .6002 .K .H ,ynadmaH   htiw teid reliorb fo noitatnemelppuS
 lacigolonummi ,evitcudorp no stceffe rieht dna redwop cilrag  lacigoloisyhp dna

.scitsiretcarahc  sdeeF dna noitirtuN fo lanruoJ naitpygE . 9 531 :)1( - .741  
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tnemtaerT  N 50.0 = ahpla rof tesbuS  
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1 

T3 3 3333.  

T4 3 7666.  

T1 3 0000.1  

T2 3 7666.1  

.giS   702.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

 

SLIHPORETEH  
nacnuD  

TNEMTAERT  N 50.0 = ahpla rof tesbuS  

1 

T4 3 3333.32  

T2 3 0000.72  

T3 3 7666.82  

T1 3 0000.03  

.giS   501.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

 

 



v 
 

SETYCOHPMYL  
nacnuD  

TNEMTAERT  N 50.0 = ahpla rof tesbuS  

1 

T1 3 0000.96  

T3 3 0000.17  

T2 3 3333.17  

T4 3 3333.57  

.giS   741.  

 rof snaeM .deyalpsid era stesbus suoenegomoh ni spuorg  
 

 

LDL  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T4 8 1160.56   

T1 8 5428.96  5428.96  

T3 8 9799.96  9799.96  

T2 8  1843.27  

.giS   021.  224.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

 

LDH  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T1 8 0273.99   

T2 8 6011.521   

T4 8 2734.391  2734.391  

T3 8  4393.242  

.giS   070.  113.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

 

 



iv  
 

esoculG  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T4 
8 2381.621  

T3 
8 7905.131  

T2 
8 5864.431  

T1 
8 7643.931  

.giS   263.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

SEDIREGYLGIRT  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T3 8 6776.66  

T4 8 0328.97  

T1 8 3503.001  

T2 8 5302.521  

.giS   680.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

 

LORETSELOHC  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T4 8 2648.131  

T2 8 9722.831  

T3 8 1412.341  

T1 8 9200.641  

.giS   356.  

 stesbus suoenegomoh ni spuorg rof snaeM .deyalpsid era  

 

 



iiv  
 

 XIDNEPPA -2 )NOSAES NOOSNOM(  

thgiewydoB  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T2 5 2339.8812  

T1 5 2638.9622  

T3 5 6668.1822  

T4 5 2339.7922  

.giS   091.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 

ekatni deeF  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T2 5 3E8056.3   

T3 5 3E9786.3   

T4 5 3E3087.3  3087.3  

T1 5  5649.3  

.giS   352.  821.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 thgiew ydoB niag  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T2 5 2306.6412  

T1 5 2079.6222  

T3 5 6667.6322  

T4 5 2306.3522  

.giS   891.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  



iiiv  
 

 

YCNEICIFFE NOISREVNOC DEEF  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T1 5 0565.   

T2 5 0685.  0685.  

T4 5 0895.  0895.  

T3 5  0806.  

.giS   480.  832.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 

XEDNI ECNAMROFREP  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 5 0682.282  

T2 5 0067.382  

T4 5 0856.103  

T3 5 0038.403  

.giS   702.  

 rof snaeM .deyalpsid era stesbus suoenegomoh ni spuorg  

 

EGATNECREP GNISSERD  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 4 4206.37  

T4 4 5013.47  

T3 4 5004.47  

T2 4 0629.47  

.giS   362.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 



xi  
 

sretemaraP lacimehcoiB/ lacigolotameaH  

 

 

 

 

CBR  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T1 3 7666.2   

T3 3 0007.2  0007.2  

T4 3 3339.2  3339.2  

T2 3  7660.3  

.giS   331.  050.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

CBW  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 3 

T1 3 4E3333.1    

T2 3  4E0000.2   

T3 3  4E3332.2   

T4 3   4E3332.3  

.giS   000.1  842.  000.1  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

NIBOLGOMEAH  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 3 7984.01  

T3 3 3526.01  

T4 3 3296.01  

T2 3 3000.11  

.giS   903.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  



x 
 

 

SLIHPORETEH  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  
1 

T4 3 7666.53  

T2 3 7666.04  

T3 3 7666.64  

T1 3 7666.84  

.giS   970.  
.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

SETYCOHPMYL  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  
1 

T1 3 7666.94  

T3 3 3333.25  

T2 3 0000.85  

T4 3 7666.36  

.giS   270.  
.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 

 

 

 

 

 

EMULOV LLEC DEKCAP  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 3 0040.43  

T3 3 7684.43  

T4 3 7627.43  

T2 3 8127.53  

.giS   213.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  



ix  
 

SLIHPONISOE  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  
1 

T4 3 7666.  

T3 3 0000.1  

T2 3 3333.1  

T1 3 7666.1  

.giS   022.  
.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

LDH  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T2 3 1833.542  

T1 3 1221.792  

T3 3 0846.623  

T4 3 9355.133  

.giS   002.  

 snaeM .deyalpsid era stesbus suoenegomoh ni spuorg rof  

 

 

 

 

 

 

 

 

LDL  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 3 5412.93  

T2 3 6962.65  

T3 3 0680.76  

T4 3 6243.76  

.giS   412.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  



iix  
 

LORETSELOHC  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T2 3 8725.831  

T4 3 7391.741  

T1 3 6994.941  

T3 3 5914.371  

.giS   705.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 

 

ESOCULG  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T3 3 7252.911  

T2 3 6516.131  

T1 3 7597.331  

T4 3 4500.341  

.giS   311.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 

 

SEDIRECYLGIRT  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 3 

T2 3 6827.77    

T4 3 2064.68  2064.68   

T3 3  2E2732.1  2E2732.1  

T1 3   2E8885.1  

.giS   936.  170.  580.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  



iiix  
 

 XIDNEPPA – 3 )NOSAES RETNIW(  

THGIEW YDOB  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T3 5 3E0444.2   

T2 5 3E7425.2  3E7425.2  

T4 5 3E1665.2  3E1665.2  

T1 5  3E8206.2  

.giS   201.  482.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

NIAG THGIEW YDOB  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T3 5 3E0304.2   

T2 5 3E5184.2  3E5184.2  

T4 5 3E9584.2  3E9584.2  

T1 5  3E9065.2  

.giS   361.  181.  

 rof snaeM .deyalpsid era stesbus suoenegomoh ni spuorg  
  

EKATNI DEEF  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T2 5 3E4147.3   

T4 5 3E4538.3   

T3 5 3E4948.3   

T1 5  3E5400.4  

.giS   670.  000.1  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

 

 

 



vix  
 

YCNEICIFFE NOISREVNOC DEEF  
nacnuD  

T tnemtaer  N 50.0 = ahpla rof tesbuS  

1 2 

3 5 4426.   

1 5 6936.  6936.  

4 5 2846.  2846.  

2 5  8366.  

.giS   931.  331.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

XEDNI ECNAMROFREP  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T3 5 0205.733   

T4 5 0426.363  0426.363  

T1 5 0288.663  0288.663  

T2 5  0654.173  

.giS   470.  026.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

EGATNECREP GNISSERD  

nacnuD   

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 4 0518.28  

T2 4 0039.38  

T3 4 0093.58  

T4 4 0514.58  

.giS   903.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 

 

 



vx  
 

sretemaraP lacimehcoiB/ lacigolotameaH  

 

CBW  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 3 

T1 3 3E3333.    

T2 3 4E0010.1    

T3 3  4E7669.1   

T4 3   4E3337.2  

.giS   851.  000.1  000.1  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

CBR  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T2 3 7664.2   

T1 3 0006.2   

T3 3 7666.2   

T4 3  7660.3  

.giS   960.  000.1  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

EMULOV LLEC DEKCAP  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 3 

T2 3 7627.23    

T1 3 7621.53  7621.53   

T4 3  7622.73  7622.73  

T3 3   3397.73  

.giS   850.  980.  516.  

 ni spuorg rof snaeM .deyalpsid era stesbus suoenegomoh  

 



ivx  
 

 

NIBOLGOMEAH  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 3 

T2 3 7780.01    

T1 3 3718.01  3718.01   

T4 3  7554.11  7554.11  

T3 3   9726.11  

.giS   850.  980.  516.  

moh ni spuorg rof snaeM  era stesbus suoenego .deyalpsid  

 

SLIHPORETEH  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T1 3 7666.75   

T2 3 0000.26   

T3 3 7666.36  7666.36  

T4 3  3333.17  

.giS   241.  260.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

 

SETYCOHPMYL  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 2 

T4 3 3333.82   

T3 3 0000.63  0000.63  

T2 3  7666.73  

T1 3  0000.24  

.giS   550.  031.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 



iivx  
 

 

SLIHPONISOE  
nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 3 3333.  

T2 3 3333.  

T3 3 3333.  

T4 3 3333.  

.giS   000.1  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

LDH  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T2 3 7007.94  

T1 3 9693.65  

T4 3 8941.95  

T3 3 9765.16  

.giS   250.  

 suoenegomoh ni spuorg rof snaeM .deyalpsid era stesbus  

 

 

LDL  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 3 3013.97  

T3 3 0318.28  

T2 3 0225.38  

T4 3 3102.001  

.giS   650.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 



iiivx  
 

 

ECYLGIRT R SEDI  
nacnuD  

tnemtaerT  N  rof tesbuS 50.0 = ahpla  

1 

T3 3 6523.45  

T4 3 7388.45  

T1 3 6232.28  

T2 3 2608.401  

.giS   950.  

deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  
 

ESOCULG  

nacnuD   

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T1 3 9223.641  

T4 3 1896.741  

T2 3 7222.941  

T3 3 6396.451  

.giS   024.  

.deyalpsid era stesbus suoenegomoh ni spuorg rof snaeM  

 

LORETSELOHC  

nacnuD  

tnemtaerT  N 50.0 = ahpla rof tesbuS  

1 

T4 3 8987.821  

T3 3 0437.361  

T1 3 5522.471  

T2 3 6684.281  

.giS   580.  

 stesbus suoenegomoh ni spuorg rof snaeM .deyalpsid era  

 



xix  
 

XIDNEPPA - 4 

)TNEMTAERT DNA NOSAES FO NOITCARETNI (  

 

thgieW ydoB  

noitairav fo ecruoS  fD  SS  SSM  lac F   F
elbat  

cigoL  

noitacilpeR  4 03.77795  23.44941     
 tnemtaerT tolp niaM  2 6.4158001  3.752405  44.33  954.4  tnacifingiS  

rorrE tolp niaM  8 35.146021  91.08051     
tnemtaerT tolp buS  3 240.42714  10.80931  72.1  668.2  noN - tnacifingiS  

noitcaretnI  6 96.477301  87.59271  85.1  463.2  noN – tnacifingiS  
rorrE  63  68.091493  57.94901     
latoT  95  0.3268271      

VC  328054.4  
 

thgieW ydob ni niaG  

 fo ecruoS noitairav  fD  SS  SSM  lac F   F
elbat  

cigoL  

noitacilpeR  4 68.95365  79.98041     
 tnemtaerT tolp niaM  2 1.977579  5.988784  10.93  954.4  tnacifingiS  

rorrE tolp niaM  8 4.250001  55.60521     
tnemtaerT tolp buS  3 10.89962  43.9998  19.0  668.2  noN - tnacifingiS  

noitcaretnI  6 71.635901  30.65281  58.1  463.2   noN – tnacifingiS  
rorrE  63  94.992553  34.9689     
latoT  95  0.5204261      

VC  206413.4  
 

ekatnI deeF  

noitairav fo ecruoS  fD  SS  SSM  lac F  elbat F  cigoL  
noitacilpeR  4 11.40354  30.62311     

 tnemtaerT tolp niaM  2 1.7611701  5.385535  59.32  954.4  tnacifingiS  
rorrE tolp niaM  8 83.388871  24.06322     

tnemtaerT tolp buS  3 83.257122  64.71937  92.4  668.2  tnacifingiS  
noitcaretnI  6 61.124292  68.63784  38.2  463.2  tnacifingiS  

rorrE  63  88.003026  85.03271     
latoT  95  0.9289242      

VC  759043.3  
 



xx  
 

 

ycneiciffE noisrevnoc deeF  

noitairav fo ecruoS  fD  SS  SSM  lac F  elbat F  cigoL  
noitacilpeR  4 200.0  224000.0     

 tnemtaerT tolp niaM  2 70.0  036430.0  85.06  954.4  tnacifingiS  
rorrE tolp niaM  8 00.0  275000.0     

tnemtaerT tolp buS  3 300.0  950100.0  20.2  668.2   noN – tnacifingiS  
noitcaretnI  6 600.0  660100.0  40.2  463.2  noN - tnacifingiS  

rorrE  63  20.0  425000.0     
latoT  95  01.0      

VC  456328.3  
 

XEDNI ECNAMROFREP  

noitairav fo ecruoS  fD  SS  SSM  lac F   F
elbat  

cigoL  

noitacilpeR  4 417.7152  34.926     
 tnemtaerT tolp niaM  2 38.34537  9.17763  16.94  954.4  tnacifingiS  

rorrE tolp niaM  8 93.9295  71.147     
tnemtaerT tolp buS  3 244.1321  84.014  38.0  668.2   noN – tnacifingiS  

noitcaretnI  6 123.4665  50.449  19.1  463.2   noN – tnacifingiS  
rorrE  63  84.70871  56.494     
latoT  95  81.496601      

VC  674251.7  
 

CBW  

noitairav fo ecruoS  fD  SS  SSM  lac F  elbat F  cigoL  
noitacilpeR  4 543.62  95.6     

 tnemtaerT tolp niaM  2 039.926  69.413  68.56  954.4  tnacifingiS  
rorrE tolp niaM  8 652.83  87.4     

tnemtaerT tolp buS  3 239.1542  13.718  47.082  668.2  tnacifingiS  
noitcaretnI  6 497.531  36.22  77.7  463.2  tnacifingiS  

rorrE  63  508.401  19.2     
latoT  95  260.7833      

VC  954181.8  
 

 

 

 



ixx  
 

 

CBR  

noitairav fo ecruoS  fD  SS  SSM  lac F  elbat F  cigoL  
noitacilpeR  4 690.0  20.0     

 tnemtaerT tolp niaM  2 602.0  01.0  97.7  954.4  tnacifingiS  
rorrE tolp niaM  8 601.0  10.0     

tnemtaerT tolp buS  3 973.1  64.0  23.32  668.2  tnacifingiS  
noitcaretnI  6 028.0  41.0  49.6  463.2  tnacifingiS  

rorrE  63  017.0  20.0     
latoT  95  613.3      

VC  370750.5  
 

NIBOLGOMEAH  

fo ecruoS  noitairav  fD  SS  SSM  lac F  elbat F  cigoL  
noitacilpeR  4 613.1  33.0     

 tnemtaerT tolp niaM  2 005.21  52.6  93.46  954.4  tnacifingiS  
rorrE tolp niaM  8 777.0  01.0     

tnemtaerT tolp buS  3 616.1  45.0  23.1  668.2  noN - tnacifingiS  
noitcaretnI  6 485.6  01.1  07.2  463.2  tnacifingiS  

rorrE  63  736.41  14.0     
latoT  95  924.73      

VC  636050.6  
 

VCP  

noitairav fo ecruoS  fD  SS  SSM  lac F  elbat F  cigoL  
noitacilpeR  4 081.3  08.0     

 tnemtaerT tolp niaM  2 285.531  97.76  98.311  954.4  tnacifingiS  
rorrE tolp niaM  8 267.4  06.0     

tnemtaerT tolp buS  3 945.71  58.5  41.1  668.2  noN - tnacifingiS  
noitcaretnI  6 591.17  78.11  13.2  463.2   noN - tnacifingiS  

rorrE  63  938.481  31.5     
latoT  95  801.714      

VC  643426.6  
 

 

 

 

 



iixx  
 

 

LDL  

noitairav fo ecruoS  fD  SS  SSM  lac F  elbat F  cigoL  
noitacilpeR  4 591.002  50.05     

 tnemtaerT tolp niaM  2 01.1255  6.0672  98.04  954.4  tnacifingiS  
rorrE tolp niaM  8 351.045  25.76     

tnemtaerT tolp buS  3 322.1111  14.073  94.8  668.2  tnacifingiS  
noitcaretnI  6 296.5291  59.023  53.7  463.2  tnacifingiS  

rorrE  63  131.1751  46.34     
latoT  95  894.96801      

VC  268810.9  
 

LDH  

noitairav fo ecruoS  fD  SS  SSM  lac F   F
elbat  

cigoL  

noitacilpeR  4 953.4468  90.1612     
 tnemtaerT tolp niaM  2 23.411595  2.755792  34.311  954.4  tnacifingiS  

rorrE tolp niaM  8 620.68902  52.3262     
 tolp buS tnemtaerT  3 301.54315  30.51171  96.4  668.2  tnacifingiS  
noitcaretnI  6 930.14063  48.6006  56.1  463.2  noN - tnacifingiS  

rorrE  63  14.434131  69.0563     
latoT  95  52.565348      

VC  24927.43  
 

ESOCULG  

noitairav fo ecruoS  fD  SS  SSM  lac F   F
elbat  

cigoL  

noitacilpeR  4 263.034  95.5701     
 tnemtaerT tolp niaM  2 41.2093  11.1591  90.01  954.4  tnacifingiS  

rorrE tolp niaM  8 412.7451  04.391     
tnemtaerT tolp buS  3 766.781  26  93.0  668.2   noN – tnacifingiS  

noitcaretnI  6 604.4091  04.713  79.1  463.2   noN – tnacifingiS  
rorrE  63  24.0085  21.161     
latoT  95  22.27731      

VC  9191.9  
 

 

 



iiixx  
 

 

LORETSELOHC  

noitairav fo ecruoS  fD  SS  SSM  lac F   F
elbat  

cigoL  

noitacilpeR  4 553.1545  48.2631     
 tnemtaerT tolp niaM  2 52.2705  1.6352  67.1  954.4  noN - tnacifingiS  

rorrE tolp niaM  8 11.43511  67.1441     
tnemtaerT tolp buS  3 290.9615  30.3271  80.1  668.2   noN – tnacifingiS  

noitcaretnI  6 194.1317  85.8811  47.0  463.2   noN – tnacifingiS  
rorrE  63  25.37475  94.6951     
latoT  95  28.13819      

VC  27583.62  
 

 

SEDIRECYLGIRT  

noitairav fo ecruoS  fD  SS  SSM  lac F   F
elbat  

cigoL  

noitacilpeR  4 681.7729  03.9132     
 tnemtaerT tolp niaM  2 350.89351  30.9967  10.2  954.4  noN - tnacifingiS  

rorrE tolp niaM  8 128.99603  84.7383     
tnemtaerT tolp buS  3 583.59821  64.8924  35.6  668.2  tnacifingiS  

noitcaretnI  6 022.45912  40.9563  65.5  463.2  tnacifingiS  
rorrE  63  158.01732  36.856     
latoT  95  715.539311      

VC  50907.62  
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