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( eziaM fo ytisreviD citeneG syam aeZ  rbnI ).L  rof depoleveD sde
diM dna sdnalhgiH - srekraM PLFA yb delaeveR sa sedutitlA  

 
edloW essegeL  ,1 grubyM .A.A 2,  .K yelxiP 3 dna  ahtoB .M.A 2 

1  naipoihtE  fo etutitsnI hcraeseR larutlucirgA ,  ;aipoihtE ,ababA siddA ,3002 xoB .O.P
2  dna yrtseroF & sciteneG fo tnemtrapeD etutitsnI ygolonhcetoiB larutlucirgA ,  fo ytisrevinU ,

 ;acirfA htuoS ,airoterP  ,2000 ,airoterP 3  eD .odE ococxeT ,nataB lE ,loC .tnI ,TYMMIC
ocixeM ,03165 .P.C ,ocixeM  

 

tcartsbA  

dim dna sdnalhgih rof depoleved senil derbni eziam xis ytfiF - poihtE fo sedutitla  ewbabmiZ dna ai
 ehT .srekram )PLFA( msihpromylop htgnel tnemgarf deifilpma gnisu detnirpregnif erew
 meht retsulc ot dna senil derbni eht gnoma spihsnoitaler citeneg eht etagitsevni ot erew sevitcejbo

 htiw spuorg citoreteh otni a daorb etareneg ot weiv - esab erp neveS .snoitalupop gnideerb d -
stnemgarf elbarocs 994 deifitnedi sremirp PLFA fo sriap deneercs fo ,   hcihw  )%7.18( 804  erew

 egareva na htiw 17.0 ot 53.0 morf deirav )ecnatsid naedilcuE( ytisrevid citeneg ehT .cihpromylop
 .85.0 fo c AMGPU ehT retsul gni  isu ruof dehsiugnitsid sdohtem egaknil egareva gn  rojam   .spuorg

 senil derbni dnalhgih ehT  yllareneg detarapes  morf  eht  dim -  eseht fo hcaE .msalpmreg edutitla
 derbni eht fo sdrocer eergidep eht ot detaler yltsom sretsulcbus fo rebmun a dessessop sgnipuorg

.senil   neewteb ecnegrevid citeneg elbaredisnoc detartsnomed osla ,sisylana etanidrooc lapicnirP
 eb nac srekram PLFA no desab sgnipuorg sihT .snigiro tnereffid eht fo sepytoneg eht nihtiw dna

snoitalupop citoreteh etareneg ot dezilitu  nac taht  tam ecruos sa evres  roirepus poleved ot laire
 citoreteh tnereffid fo senil derbni ,revoeroM .ytiliba gninibmoc doog gnilaever senil derbni
 gnidleiy hgih fo tnempoleved eht ot gnidael seitivitca gnissorc hcnual ot desu eb nac spuorg

.seiteirav citehtnys dna dirbyh eziam  
  

 yeK sdrow  ,spuorg citoreteh ,ytisrevid citeneg ,msihpromylop htgnel tnemgarf deifilpmA  :  derbni
 ,senil eziam  , syam aeZ  .L   

 
noitcudortnI  

( eziam ,aipoihtE nI syam aeZ   na si ).L
 fo smret ni laerec tnatropmi egaerca  latot ,

worg tI .noitazilitu dna noitcudorp s ni   eht
dim ,sdnalhgih - sedutitla  dna  sdnalwol  

enorp thguord gnidulcni   gnomA .saera
 ytivitcudorp ni tsrif sdnats eziam ,slaerec
 fet ot dnoces dna ,noitcudorp latot dna

[  fet sitsorgarE a ni ]rettorT ).ccuZ( egaerc  
 .)4002 ,ASC( M  yletamixorppa srevoc ezia

t fo %02  aera detavitluc eh  sdnalhgih eht ni
 erehw llams fo %03 tuoba -  sremraf elacs

 ,ORAE( gnivil rieht rof ti no dneped
 yltsom seiteirav eziam ,revewoH .)0002
 era aipoihtE fo sdnalhgih eht ni nworg
 cimonorga roop htiw sravitluc lacol

iy egareva wol dna ecnamrofrep  dle
isamuwT( -  eiyirfA la te  oslA .)2002 ,.

 tops fael yarg sa hcus sesaesid
( eaez aropsocreC - sidyam  )noheT ,  nrehtron

( thgilb fael )mucicrut mulihoresxE   fael dna
 tsur  )igros aniccuP(  .snoitatimil rojam era

 si margorp gnideerb eziam lanoitan ehT
daorb gnikcal -b  rof slairetam citeneg desa

 eziam devorpmi fo tnempoleved eht
.seiteirav  

 
 devorpmi fo tnempoleved eht ni sseccuS
 eht no sdneped seiteirav eziam

 dna noitacifitnedi  citeneg tnereffid fo esu
daorb mrof ot slairetam -  ecruos desab

em lanoitnevnoc gnisU .msalpmreg  ,sdoht
 ot detcudnoc neeb evah skrow emos
 niatrec gnoma ytisrevid citeneg yfitnedi

 asiyaB( senil derbni la te .  essegeL ;8002 ,
,.la te   a si gnideerb eziam ,revewoH .)9002

 ediw a seriuqer dna ssecorp suounitnoc
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 esrevid fo egnar  deifitnedi yletaraucca dna
 dna  detros  slairetam msalpmreg ecruos

.srekram ralucelom gnisu  
  

 rekram ralucelom lareves ,yltnerruC
 elbaliava era seuqinhcet  dna rof desu  

 fo eno si PLFA .sporc ni sesoprup suoirav
 no gniyler smetsys rekram ralucelom eht
 )RCP( noitcaer niahc esaremylop

qinhcet  silluM( seu la te  AND rof )6891 ,.
 fo rebmun a sessessop tI .noitacifilpma
 srekram rehto ot evitaler serutaef evitcartta
 )ii( ,oitar xelpitlum hgih a )i( gnidulcni
 gnidnab elbicudorper ylhgih evig ot ytiliba
 detimil fo tnemeriuqer )iii( dna ,snrettap

rebmun   cijeP( sremirp cireneg fo la te  ,.
 on seriuqer PLFA ,eromrehtruF .)8991

 AND  tceted nac dna noitamrofni ecneuqes
 naht icol citeneg fo rebmun egral
 msihpromylop htgnel tnemgarf noitcirtser
 cihpromylop deifilpma modnar ,)PLFR(

r ecneuqes elpmis dna )DPAR( AND  taepe
 cijeP( srekram )RSS( la te  nhoB ;8991 ,.  te

la  tdetsrebbüL ;9991 ,. la te  eht nO .)0002 ,.
 AND ni evitisnes ssel si PLFA ,dnah rehto
 editoelcun elgnis naht laitnetop gnirocs
 ,revewoH .srekram )PNS( cihpromylop
 hgih dnamed dna evisnepxe era sPNS

olonhcet  laiceps ,noitidda nI .tupni yg
 sPNS rof dedeen era stnemurtsni

 gnihC( gnipytoneg la te  inamieloS ;2002 ,.
la te  seuqinhcet PLFA ,tsartnoc nI .)3002 ,.

 yltsoc ssel era  elbarefsnart erom era dna
 aiceraG( srekram RSS naht seiceps ssorca

la te .)4002 ,.  
 

no ,PLFA   evitcartta sti fo sesab eht
 elbaredisnoc deniag sah ,serutaef
 ediw fo gnitnirpregnif AND rof ecnatpecca
 eziam gnidulcni seiceps porc fo egnar
 lareves eziam nI .)9991 ,regnihcleM(
 ssentsubor eht detartsnomed evah seiduts

imis citeneg gnissessa rof sPLFA fo  ytiral
 tnetsisnoc era taht msalpmreg eziam fo
 htiw dna ssendetaler eergidep rieht htiw
 dnuorgkcab citeneg niatrecnu ro nwonknu

 aiceraG( ,.la te  iL ;4002 la te  .)5002 ,.
 ot dnuof neeb evah sPLFA ,revoeroM
 htiw senil derbni puorg yllacitoreteh

ecnailer mumixam   eergidep gnilaever yb

 tdetsrebbüL( spihsnoitaler la te  nI .)0002 ,.
 rof desu neeb evah sPLFA ,noitidda

enomjA( ,spam cimoneg fo noitcurtsnoc -
 nasraM ,.la te  AND )1002 ,  gnitnirpregnif
 aiceraG( la te  fo noitciderp dna ,)4002 ,.

 essegeL( secnamrofrep dirbyh  te la  ,.
 .)7002  

 
 ot erew yduts tneserp eht fo sevitcejbo ehT
 fo nrettap dna tnetxe eht etagitsevni

 spihsnoitaler citeneg gnoma   dna dnalhgih
dim -  ni senil derbni eziam detpada edutitla

 eht otni meht ngissa ot dna ,aipoihtE
 PLFA gnisu spuorg citoreteh tnereffid

 .srekram  
 

sdohteM dna slairetaM  

slairetam tnalP  
 

ytfiF -  eht ot detpada senil derbni eziam xis
dim -  ni stnemnorivne dnalhgih dna edutitla

 ni dedulcni erew ewbabmiZ dna aipoihtE
eseht gnomA .)1 elbaT( yduts siht  f0 12 ,

 eht derbni  dim fo era senil -  edutitla
tam slaire   TYMMIC morf deviecer

 fo era senil derbni esehT .ewbabmiZ
 ecnarelot ssessop dna nigiro suoenallecsim

suriv kaerts eziam tsniaga ecnatsiser ro  ,
thgilb fael nrehtron dna tops fael yarg  

 trehcehcS ;6991 ,izebmaZ dna yelxiP(  te
la  zleW ;9991 ,. ,.la te  991  eht fo eerhT .)9

 era dna ,nigiro lacol fo era senil derbni
 ni sretset enil lufsseccus eb ot nwonk
 senil derbni 23 gniniamer ehT .aipoihtE

TYMMIC eht hguorht snoitcudortni erew - 
 aipoihtE H  dnalhgi M  ezia R  hcraese P  ,tcejor

t ni noitatpada rof detceles erew dna  eh
.sdnalhgih  

 
noitalosi AND  

 
 saw enil derbni hcae morf eussit faeL

eerht morf detsevrah - ruof ot - keew -  dlo
 .esuohneerg eht ni nworg sgnildees
 eht gnisu detalosi saw AND cimoneG

axeH - lyhtemirtlyced -  edimorb muinomma
 elyoD( erudecorp noitcartxe AND )BATC(

dna   gm 05 ,yletamixorppA .)7891 ,elyoD
 saw enil derbni hcae morf seussit fael fo
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wercs lm 2 a otni delpmas -  ebut pac
 BATC )v/w( %5 fo lµ 008 gniniatnoc

hgih rof reffub noitcartxe -  tuphguorht
IL gnisu sisylana PLFA - RI ROC  2

A  detamotu S  grubyM( srecneuqe ,.la te  
02 )10 .  a otni dnuorg erew seussit fael ehT

 021PF perPtsaF a gnisu etsap enif
 ,AC ,dabslraC ,enegoiBQ( tnemurtsnI

56 ta detabucni retal dna )ASU   06 rof C°
nim setu  ecno detcartxe erew selpmas ehT .

osi mroforolhc htiw -  )1:42( lohocla lyma
7 htiw eciwt dehsaw dna  %59 dna %0

er dna deird ria erew stellep ehT .lonahte -
sirT Mm 01( ET lµ 001 ni dednepsus -  ,lCH

)ATDE Mm 2.0 ,0.8 Hp eht dna ,   AND
noitartnecnoc  saw   yb detamitse

 adbmal fo noitulid laires a ot nosirapmoc
 dradnats AND o .leg esoraga %1 a n  

 
sisylana PLFA  

 
 PLFA  demrofrep saw sisylana  ot gnidrocca

 soV fo locotorp eht la te  eht htiw )5991( ,.
 erew AND fo gn 052 taht noitacifidom

73 ta detsegid   U 4 dna U 6 gnisu h 2 rof C°
ocE IR   dna esM  ,sesaelcunodne noitcirtser I

 detset erew stcudorp detsegiD .ylevitcepser
rieht rof  w noitagil dna ,ycnetsisnoc sa  

 sretpada editoelcunogilo gnisu edam
 eht rof cificeps ocE  dna IR esM  egavaelc I

 detabucni erew snoitagil llA .setis
 neht erew selpmas ehT .Cº73 ta thginrevo
 pb 001 htiw leg esoraga %1 a no desylana

 kcehc ot nerrucco noitagil rof .ec   gniwolloF
erp ,noitagil retpada -  evitceles dna evitceles

 .demrofrep erew snoitcaer noitacifilpma  
 

 snoitcaer noitacifilpma evitceleserp ehT
 dradnats htiw  demrofrep  erew ocE  IR

 dna )A+E( esM  soV( )C+M( I ,.la te   )5991
 fo lµ 01 gniniatnoc emulov lµ 53 ni 04 - 

erp PLFA ,tcudorp noitagil detulid dlof -
 Mµ 01( xim remirp noitacifilpma ocE  IR

Mµ 01 dna  esM  sPTNd Mm 5.2 ,sremirp I
01 ,)hcae X lCgM Mm 5.1 ,reffub RCP 2  ,

 ehT .)agemorP( esaremylop AND qaT U1
 desu saw eliforp gnilcycomreht gniwollof

lpmpaerp evitceles rof  03 rof noitacifi
27 ta s 01 rof noisnetxe retpada :selcyc   C°
49 ta s 01 rof noitarutaned yb dewollof   ,C°

65 ta s 03 rof gnilaenna   noisnetxe dna ,C°
27 ta nim 1 rof   elcyc rep s 1 a htiw C°

 ehT .elcyc rep emit noisnetxe ni esaercni
erp - stcudorp noitacifilpma   detset erew  rof

 noitacifilpma .leg esoraga %1 a no  
 

 erew snoitacifilpma evitceles lanif ehT
 gnisu senil derbni eht lla ni demrofrep
 remirp PLFA evitceles neves
 no desab nesohc erew hcihw ,snoitanibmoc
 derbni thgie fo elpmas a fo gnineercs erp

2 htiw senil  erew hcihw sremirp evitceles 4
 fo tnetxe eht niatrecsa ot desu
 )NNA+ E( IRocE dradnatS .msihpromylop

retpada )NNC+ M IesM dna -  htiw sremirp
 rof desu erew seditoelcun evitceles eerht

)2 elbaT( sisylana lanif eht . ocE  sremirp IR
’5 erew - d derarfni htiw delebal  eyDRI( ey

IL ,008 eyDRI ro 007 -  ,EN ,nlocniL ,ROC
 11 ni demrofrep erew snoitcaer ehT .)ASU
 noitartnecnoc lanif fo emulov lµ

erp )01X( detulid lµ 5 gniniatnoc -
01 ,noitcaer noitacifilpma X  reffub RCP

lCgM Mm 5.1( 2),  ,sPTNd hcae fo Mm 5.2
lCgM lanoitidda Mm 5.0 ,2   eyDRI Mµ 1

008/007 -  delebal ocE  Mµ 01 ,sremirp IR
esM I ilpmA U5 dna ,remirp -  AND qaT

 .)agemorP( esaremylop  stnemgarf PLFA
devloser erew  o %8 n  regnaR gnoL MT  

IL eht gnisu sleg edimalyrcaylop - RI ROC 2 
A  AND detamotu A IL( resylan -  ROC

eserp ehT .)ASU ,EN ,nlocniL  dna ecn
 saw dnab fo ecnesba  sa derocs  ,0 dna 1

ylevitcepser . 
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1 elbaT dim dna dnalhgih fo seergidep dna noitacifitnedI . - itla senil derbni eziam detpada edut  
 

noitacifitnedI  eergideP  
 

/stneraP  
  ecruoS  

noitatpadA  nigirO  
 

6noobmA -1 1F1CXUT )3N(( NYSNS/TIK  6 )1=SLG( # #  # -1 II nyS elatiK  dnal.H  TYMMIC  
6noobmA -3 6 )1=SLG( # # #  1F1CXUT )3N(( NYSNS/TIK -3 II nyS elatiK  dnal.H  TYMMIC  
6noobmA -4 41 )1=SLG( # #  # 1F1CXUT )3N(( NYSNS/TIK -1 II nyS elatiK  dnal.H  TYMMIC  
6noobmA -6 ( # #  # 1F1CXUT )3N(( NYSNS/TIK 7 )5.1=SLG -3 II nyS elatiK  dnal.H  TYMMIC  
6noobmA -8 7 )1=SLG( # #  # 1F1CXUT )3N(( NYSNS/TIK -3 II nyS elatiK  dnal.H  TYMMIC  
6noobmA -9 11 )1=SLG( # #  # 1F1CXUT )3N(( NYSNS/TIK -1 II nyS elatiK  dnal.H  TYMMIC  
6noobmA - 01  )1=SLG( # # #  1F1CXUT )3N(( NYSNS/TIK  33 -2 II nyS elatiK  dnal.H  TYMMIC  
6noobmA - 41  11 )1=SLG( # # 1F1CXUT )3N(( NYSNS/TK -2 II nyS elatiK  dnal.H  TYMMIC  
6noobmA - 51  41 )1=SLG( # # #  1F1CXUT )3N(( NYSNS/TIK -2 II nyS elatiK  dnal.H  TYMMIC  
6noobmA - 02  6 )1=SLG( # #  # 1FXUT )3N/TIK(( 59NYSRS -1 tiK II nyS ela  dnal.H  TYMMIC  
6noobmA - 12  61 )5.1=SLG( ##  # 1F 1C )OTE/CS( NYSNS/UCE -1 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 22  )0.2=SLG( ##  # 1F 1C )OTE/CS( NYSNS/UCE -3-1 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 32  )0.2=SLG( ##  # 1F 1C )OTE/CS( NYSNS/UCE -8-2 rodaucE  375  dnal.H  TYMMIC  
6noobmA - 52  )5.2=SLG( ##  # 1F 1C )OTE/CS( NYSNS/UCE - 42 -2 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 62  )5.2=SLG( ##  # 1F 1C )OTE/CS( NYSNS/UCE - 24 -3 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 72  )0.3=SLG( ##  # 1F 1C )OTE/CS( NYSNS/UCE - 32 -1 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 92  )5.3=SLG( ## #  1F 1C )OTE/CS( NYSNS/UCE - 14 -1 375 rodaucE  dnal.H  TYMMIC  
6noonmA - 43  )2=SLG( # # # 1F )OTE/CS/UCE(( 59NYSRS - 81 -2 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 73  )3=SLG( # # # 1F )OTE/CS/UCE(( 59NYSRS - 12 -1 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 83  )5.3=SLG( # # # 1F )OTE/CS/UCE(( 59NYSRS - 04 -1 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 93  )5.3=SLG( # # # 1F )OTE/CS/UCE(( 59NYSRS -4-2 375 rodaucE  dnal.H  TYMMIC  
6noobmA - 04  )5.3=SLG( # # # 1F )OTE/CS/UCE(( 59NYSRS - 1.93  375 rodaucE  dnal.H  YMMIC T 
6noobmA - 14  CA9LOOP -7- SF )2CB( RS -1-1-3-1 A9looP  dnal.H  TYMMIC  
6noobmA - 24  CA9LOOP -7- SF )2CB( RS -1-4-2-3 A9looP  dnal.H  TYMMIC  
6noobmA - 44  CA9LOOP -7- SF )2CB( RS -4-3- RS -1-1 A9looP  dnal.H  TYMMIC  
6noobmA - 74  CA9LOOP -7- SF )2CB( RS - 05 -1-2-3 A9looP  dnal.H  YMMIC T 
6noobmA - 94  CA9LOOP -7- SF )2CB( RS - 98 - RS2 -1-1 A9looP  dnal.H  TYMMIC  
6noobmA - 15  CA9LOOP -7- SF )2CB( RS - 321 -2-1-3 A9looP  dnal.H  TYMMIC  
6noobmA - 45  CA9LOOP -7- SF )2CB( RS - 071 -4-1-3 A9looP  dnal.H  TYMMIC  
6noobmA - 85  CA9LOOP -7- SF )2CB( RS - 222 -4-1-3 A9looP  dnal.H  TYMMIC  
6noobmA - 95  CA9LOOP -7- SF )2CB( RS - 232 -4-1-3 A9looP  dnal.H  TYMMIC  
6noobmA - 06  CA9LOOP -7- SF )2CB( RS - 84 -1-1-3 A9looP  dnal.H  TYMMIC  

 241 –1-e )aipoihtE ni 375 rodaucE morf devired( nwonknU   edutitla.M  aipoihtE  
5127F  tenyS elatiK morf devired(  nwonknU )aipoihtE ni II ci   edutitla.M  aipoihtE  

A9 LOOP - MHM  )aipoihtE ni A9loop morf devired( nwonknU   dnal.H  aipoihtE  
202LMC  329RSZ - KLUB4S -5-1- BBB   edutitla.M  TYMMIC  
402LMC  ]4977[ - FLES -4-1- 9S -1-4-7-4-5- BBB   edutitla.M  TYMMIC  
602LMC  44POPVE/#2997VE[ - 3FB#]3CBRS RS7 -2- RS3 -2-4-3- BBB   edutitla.M  TYMMIC  
612LMC  ]131:RSM[ -3-3-3-5- BBB   edutitla.M  TYMMIC  
213LMC  2F00598S[ -2-2-1-1- 5*B   edutitla.M  TYMMIC  
683LMC  34POPVE/#2997VE[ - rsb#b#]3CBRS - 811 -2-2-5-7-B-1-1- 4*B  106MZ  edutitla.M  TYMMIC  
783LMC  9448VE/#2997VE[ - 2F1C ]RS - 33 4- )i8USO(1 -1-1-X-X-3- BB  506MZ  edutitla.M  TYMMIC  
883LMC  9448VE/#2997VE[ - 2F1C ]RS - 433 - )i9USO(1 -8- )I(2 -X-1-2- BB  506MZ  edutitla.M  TYMMIC  
983LMC  9448VE/#2997VE[ - 2F1C]RS - 433 - )i9USO(1 -8- )I(6 -X-X-3- BB  506MZ  edutitla.M  TYMMIC  
093LMC  2F1C ]2997VE[ - 034 -3-3-3-X-7-BB 2997VE  edutitla.M  TYMMIC  
193LMC  2F1C ]2997VE[ - 034 -3-3-X-1- BB  2997VE  edutitla.M  TYMMIC  
293LMC  4977RSXMAZ/25RS//RSM001/W73M[ -4- B#]3 - 111 -1-5- 5*B   edutitla.M  TYMMIC  
393LMC  B#]WRSMZT/102R[ - 81 -1-1-3-2-X-1- BB   edutitla.M  TYMMIC  
493LMC   ]A9LP//RS61LOOP/13LP[ 2F1C - 421 -2-X-X-X- BB   edutitla.M  TYMMIC  
593LMC  )B(32309 -1-X-1-B-B-1-1-B-B-1-1-B  edutitla.M  TYMMIC  
044LMC  74F1CqeS61G -2-1-2-1- BBBBB  61G  edutitla.M  TYMMIC  
144LMC  1F2C506MZ - 71 -1-B-1- BB  506MZ  edutitla.M  TYMMIC  
244LMC  rs73Fb#706MZ/W73M -2- rs3 -6-2- ]X -8-2-X-1- BBBB   edutitla.M  TYMMIC  
344LMC  1F1C ]A9LP//RS9418 }1{ ENNEKI/2438CA[ - 005 -4-X-1-1-

BB - BB1  
506MZ  edutitla.M  TYMMIC  

444LMC  9C34P -1-1-1-1-1- BBBBB  34P  edutitla.M  TYMMIC  
544LMC  94P/2F1C ]QESPXUT[[ - 2F]RS - 54 -7-5-1-B  edutitla.M  TYMMIC  
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sisylana ataD  
 

areva ehT  noitamrofni msihpromylop eg
 hcae ssorca detaluclac saw )CIP( tnetnoc

 keiR ot gnidrocca noitanibmoc remirp  te
la :swollof sa )1002( ,.  

 
22 11 ffCIP  

 
 erehw f   rekram eht fo ycneuqerf eht si

.tes atad eht ni sdnab  
 

xedni rekraM   yb denimreted saw )IM(
 egatnecrep htiw seulav CIP gniylpitlum
 remirp hcae rof msihpromylop

L( noitanibmoc ü  tdetsrebb la te  .)0002 ,.
 fo sriap lla gnoma ytiralimis fo noitamitsE
 secirtam atad eht morf edam erew senil eht

iciffeoc ytiralimissid fo mrof eht ni  dna stne
 ecnatsid citeneg naedilcuE sa desserpxe

( .)8991 ,eztniH   saw sisylana retsulC
 gnisu margordned a etareneg ot demrofrep
 desab dohteM puorG riaP dethgiewnU eht
 desu sa )AMGPU( segareva citemhtirA no
 ,eztniH( .egakcap erawtfos SSCN eht ni

8991 cnirP .)  sisylana etanidrooc lapi
 citeneg eht gnisu demrofrep saw )AoCP(
 eht erolpxe ot xirtam ytiralimissid

owt a no senil derbni eht fo pihsnoitaler -
tolp lanoisnemid   .)8991 ,eztniH(  ehT

 gniretsulc eht fo “tif fo ssendoog“
 saw xirtam atad eht ot mhtirogla

nimreted  citenehpoc eht gnitaluclac yb de
 eht neewteb tneiciffeoc noitalerroc
 citenehpoc eht dna xirtam ytiralimissid
 margordned eht morf devired xirtam

3791 ,lakoS dna htaenS( .)  
 

noissucsiD dna stluseR  
 

msihpromylop PLFA  
 

 sezis htiw sdnab PLFA 994 fo latot A
ignar  rof derocs erew pb 527 ot 45 morf gn

 snoitanibmoc remirp PLFA evitceles neves
 fo rebmun ehT .senil derbni eht ssorca
 evitceles retfa detceted sdnab cihpromylop
 94 morf deirav dna 904 saw noitacifilpma
 derbni eht ssorca msihpromyloP .85 ot

les lla rof senil  snoitanibmoc remirp evitce
 cihpromyloP .%7.28 ot %7.97 morf deirav
 rekram dna )CIP( tnetnoc noitamrofni
 remirp eht fo hcae rof seulav )IM( xedni
 ot 4.51 dna 73.0 ot 92.0 morf degnar sriap
 ,2.91 dna 3.0 fo naem htiw ,1.42

 .)2 elbaT( ylevitcepser  
 

ser esehT  suoiverp htiw tnetsisnoc era stlu
sgnidnif ,suht ,   PLFA taht gnitroppus

 ni dezilitu yltneiciffe eb nac metsys rekram
 tdetsrebbüL( seiduts ytisrevid citeneg  te

la  areivilO ;0002 ,. la te  iL ;4002 ,. la te  ,.
ycneiciffe yassa eht ,noitidda nI .)5002  

tluser xedni  tnemeerga ni era yduts eht fo s  

 
.2 elbaT   IRocE fo DI ecneuqeS dna   ,sdnab derocs fo rebmun ,sremirp IesM  fo setamitse dna

 secidni rekram dna )CIP( tnetnoc noitamrofni cihpromylop ,msihpromylop fo eerged
srekram PLFA gnisu senil derbni eziam 65 fo )IM(  

 
S  fo DI.qe ocE  IR

sremirP a 
 IesM .DI.qeS

sremirP  
 fo .oN

derocs  
sdnaB  

 fo .oN
cihpromylop  

sdnaB  

msihpromyloP  
)%(  

CIP  IM  

23E - )008(CAA  75M -  GGC  56  35  5.18  .92.0  4.51  
53E - )007( ACA  84M -  CAC  37  06  2.28  33.0  .8.91  
53E - )007(ACA  25M -  CCC  38  86  9.18  23.0  8.12  
53E - CA )007( A  16M -  GTC  47  95  7.97  73.0  8.12  
73E - )007( /GCA  35M -  GCC  36  25  5.28  13.0  1.61  
14E - )008( GGA  84M - CAC  18  76  7.28  63.0  1.42  
14E - )008(GGA  94M - GAC  06  94  6.18  53.0  2.71  

naeM   2.17  2.85  7.18  33.0  2.91  
latoT   994  804     

 a fo DI ecneuqeS  s oelcun evitcele  fo sedit ocE /IR esM   008 DRI ro 007 DRI dna sremirp retpada I
sremirp dellebal  
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 cijeP( sgnidnif rehto htiw la te  ,8991 ,.
 nhoB la te  tdetsrebbüL ;9991 ,. la te )0002 ,.  

 dewohs taht  PLFA fo ssenevitceffe eht
 fo rebmun egral gnitceted ni srekram

c sa msihpromylop  rehto ot derapmo
 taht tuo detniop dna ,smetsys rekram
 RSS dna DPAR ,PLFR ecalper nac PLFA
 seiduts ytisrevid citeneg ni srekram
 ni ycarucca elbarapmoc sti fo esuaceb

 .snigiro esrevid fo senil derbni gnipytoneg  
 

senil derbni eht gnoma spihsnoitaleR  
 

ocs ehT  neves eht morf deniatbo atad elbar
 ot desu erew snoitanibmoc remirp evitceles
 eht gnoma ytiralimis citeneg eht enimreted
 ytiralimissid gnisu senil derbni eziam 65
 secirtam ytiralimissid ehT .stneiciffeoc
 ot sisylana retsulc eht ni desu neht erew

a etareneg   AMGPU gnisu margordned
 .dohtem  

 
 degnar setamitse ytiralimissid citeneg ehT
 fo naem llarevo htiw %17 ot %53 morf

%85  ).1.giF(  citeneg tsehgih ehT .
 derbni neewteb saw )%17( ytiralimissid

6obmA senil - 241 dna 8 -1-  eht elihw ,e
53( ytiralimissid citeneg tsewol  saw )%

  .983LMC dna 883LMC neewteb detibihxe
ecnatsid citeneg muminim ehT  )53.0(  

 983 LMC dna 883LMC neewteb delaever
 senil derbni eseht esuaceb detcepxe eb ot si
 ni detacidni sa tnerap nommoc a erahs
 eht ,ylralimiS .sdrocer eergidep rieht

d citeneg mumixam  ecnatsi  )17.0(
6obmA neewteb detsefinam - 241 dna 8 -1-  ,e

 rieht ni ecnegrevid raelc rieht stcelfer
6obmA enil derbni ecnis nigiro -  saw 8

241 derbni dna II.nyS elatiK morf devired -
1-  elatiK .375 rodaucE sdrawot secart e

 daorb a sessessop 375 rodaucE dna II.nyS
r  rieht fo smret ni ecnegrevid fo egna

 llew era ecneh dna noitisopmoc citeneg
 nretsaE rednu snoitalupop citoreteh nwok

.)6891 ,harraD( snoitidnoc nacirfA  
 

 desserpxe erew spihsnoitaler citeneg ehT
 )1.giF( margordned eht ni nwohs sa

 lacihparg eht gnitartsulli  fo noitatneserper
gnoma ecnatsid citeneg eht  eht   eziam 65

 a sah margordned ehT .senil derbni
 tneiciffeoc citenehpoc hgih ylevitaler
 htiw tif doog yrev a swohs ,suht dna )68.0(
 dna htaenS( seulav ecnatsid citeneg eht

ehT .)3791 ,lakoS   gniretsulc AMGPU
puorg  niam ruof otni senil derbni eht de

 eht fo desopmoc saw I retsulC .sretsulc
dim ,II retsulC nI .sretset enil derbni eerht -

 morf deniatbo senil derbni edutitla
 fo rebmun a htiw depuorg erew TYMMIC

bus -  rojam eht nihtiw dedulcni sretsulc
tnoc III retsulC .puorg  dnalhgih denia

 sihT .puorg rojam a sa senil derbni eziam
bus rehtruf saw -  sretsulc eerht otni dedivid

rodaucE ,II nyS elatiK( -  375 dna   A9looP
 .nigiro eergidep no desab ylniam )spuorg
 fo serutxim fo desopmoc saw VI retsulC

dim dna dnalhgih - nil derbni edutitla .se   
 

 derbni eht ,I retsulc fo noitpecxe eht htiW
 erew sretsulc eht fo hcae ni depuorg senil
 rieht htiw tnetsisnoc sesac tsom ni
 sah sisylana etanidrooc lapicnirP .eergidep
 denoitnemerofa eht demrifnoc osla
 eergidep rieht no desab yltsom sgnipuorg

tamrofni tluser ehT .noi  yllareneg era s
neurgnoc htiw t   suoiverp fo sgnidnif eht

 dna sisylana ytisrevid citeneg no seiduts
 senil derbni eziam fo sgnipuorg citoreteh
 dna htimS( srekram ralucelom gnisu
 ,tessocrahC dna liuerbuD ;2991 ,htimS

 tdetsrebbüL ;9991 la te 02 ,.  notrubraW ;00
la te  arievilO ;2002 ,. la te  esehT .)4002 ,.

 senil derbni taht dedulcnoc srotagitsevni
 ot dnet srotsecna nommoc gnirahs  retsulc

 eht taht gnitseggus ybereht ,rehtegot
 yb deniatbo seulav ytiralimis citeneg

 dnopserroc ot raeppa srekram ralucelom  ot
 ,revewoH .noitamrofni eergidep nwonk eht
 derbni eht yb delaever sa snoitaloiv niatrec
 .devresbo neeb evah VI retsulC ni senil
 nehw nommocnu ton era secnatsni hcuS
 htiw stluser ralucelom gnirapmoc
 eergidep no desab noitacifissalc

 fo stceffE .noitamrofni  citeneg ,noitceles
 ro srekram AND eht no noitatum dna tfird
 eht rof esuac eht eb thgim rorre namuh

 notrubraW( detceted secnereffid la te  ,.
)2002  
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.1 .giF   margordneD AMGPU no desab senil derbni eziam 63 gnoma spihsnoitaler gniwohs  
 gnisu gniretsulc  stneiciffeoc ytiralimissid srekram PLFA fo   VI dna III ,II ,I spuorG(

 )sretsulc rojam etacidni  
 

 eziam 65 eht gnoma pihsnoitaler ehT
 detaluclac AoCP yb delaever senil derbni
 setamitse ecnatsid citeneg PLFA morf

4.9 dna %2.31 rof detnuocca  latot eht fo %
 dnoces dna tsrif eht ni noitairav
 ehT .)2 .giF( ylevitcepser ,setanidrooc
 senil derbni dnalhgih denoitisop sisylana

dim morf yltcnitsid -  gnomA .senil edutitla
 erew ereht senil derbni sdnalhgih eht

bus tcnitsid -  rieht yb detcelfer sa gnipuorg
p hT .eergide  %22 tuoba ta  latot eht fo

 senil derbni eht gnoma ytilibairav  saw
 setanidrooc lapicnirp owt eht yb denialpxe
 fo stluser eht htiw tnemeerga esolc ni si
 senil derbni eziam ni seiduts suoiverp

 iniviL( PLFR gnisu la te  PLFA dna )2991 ,.
 tdetsrebbüL( e la t   .srekram )0002 ,.  

 
yduts siht nI eht ,   derbni eht fo gnipuorg

 senil  yltsom detcelfer   rieht  eergidep
 gnoma noitcnitsid ,revewoH .ssendetaler
 noitatpada rieht no desab senil derbni eht

dim dna dnalhgih( emiger -  evah ,)edutitla
& II retsulC( devresbo neeb   eht ni )III

 ro rehtehw raelc ton si tI .sisylana retsulc
 ni secnereffid ot eud msihpromylop ton
 decneulfni evah thgim emiger noitatpada
 ot detcudnoc yduts a nI .nonemonehp eht
 noitatpada rof esab citeneg eht etagitsevni

ol dna dnalhgih neewteb secnereffid  dnalw
 srekram PLFR no desab eziam laciport

I 

II  

III  

VI  

I 

II  

III  

VI  
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 gnaiJ la te  evitaler eht detacidni )9991( .
 rieht dna stnemges cimoneg fo ecnatropmi
 esrevid yllamreht ot noitatpada no stceffe
 ,sgnidnif rieht no desab ,ecneH .snoitacol

cificeps seneg fo elor eht etaluceps yam ew  
 emos rof tnuocca ot emiger noitatpada rof

 eht neewteb noitairav fo level  dna dnalhgih
dim - edutitla  .senil derbni eht fo secruos  

 
 si yduts ruo ni erutaef gnitseretni rehtonA
 nommoc fo senil derbni fo noitarapes eht

dim( yrtsecna -  .)dnalhgih dna edutitla
ehT  neeb evah hcihw ,senil derbni es

 edutitla dim dna dnalhgih fo detciped
 ;srotsecna nommoc erahs snoitatpada
 osla dna sisylana retsulc ,revewoh
 eht detarapes sisylana etanidrooc lapicnirp
 fo rebmun A .spuorg tcnitsid otni senil

of nevig eb dluoc snoitanalpxe  ylniam siht r
sab eht no i  fo sevitcepsrep lacirotsih fo s

 eht ,yllacisaB .senil derbni eht
 ni sreffid senil derbni eht fo tnempoleved
 ,snoitalupop lartsecna ehT .ecaps dna emit
 ,noitanimoned yb ralimis era yeht hguohtla
 tnereffid yb deniatniam neeb evah

erb .smargorp gnide   ecnereffid ,eroferehT
 dna tnempoleved fo noitarud ,nigiro ni

 ihteG( ecnanetniam msalpmreg fo sdohtem
la te  dluoc )2002 ,.  evah ot detubirtnoc   eht

 sihT .noitairav siht fo ecnerrucco
 fo stcepsa eht htiw enil ni si noitaluceps

iteneg ni segnahc  eud emit htiw slairetam c
 dna ,noitceles laicifitra dna larutan ot

enomjA( tfird citeneg -  nasraM la te  ;1002 ,.
 roineS la te  htiw ,revoeroM .)8991 ,.

 ecnatsid lacihpargoeg ni egnahc
 railucep niatrec niatta yam msalpmreg
 meht ekam hcihw ,scitsiretcarahc

iteneg  rehto morf tnereffid yllac
 gnidnopserroc ni msalpmreg   tnereffid

 lloM( snoitacol la te )5691 ,. .  ,yllareneG
 sisylana etanidrooc lapicnirp dna retsulc
 eht fo tsom detarapes atad PLFA no desab
 a ni spuorg tnereffid otni senil derbni

snoc ylegral si taht rennam  rieht htiw tnetsi
 fo senil derbni neewteB .sdrocer eergidep
 tnereffid fo tub srotsecna nommoc
 ni secnereffid dekram semiger noitatpada

 rieht  yam hcihw ,devresbo saw gnipuorg
 ,tfird ,ecnatsid cihpargoeg ot detubirtta eb

 lloM( rorre namuh ro noitceles la te .  ;5691 ,
 ihteG la te .)2002 ,.  
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.2 .giF   sisylana etanidrooc lapicnirp yb delaever senil derbni ezam 65 gnoma snoitaicossA
.atad PLFA eht morf detaluclac setamitse ytiralimissid citeneg no demrofrep  

  

  diM - lacol edutitla  

           detpada dnalhgiH  

   nigiro II nyS elatiK  

              nigiro375 rodaucE   �  

 nigiro A9 looP  
           diM - edutitla - TYMMIC    
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 eht ,llarevO  tneserp luser  ylraelc st
 PlFA eht fo ssenlufesu eht debircsed
 eziam gnitnirpregnif rof metsys rekram
 dluoc sihT .ycarucca hgih htiw senil derbni
 fo oitar xelpitlum hgih eht ot detubirtta eb
 eht detarapes srekram ehT .yassa PLFA eht

m sretsulc tnereffid otni senil derbni  ylnia
 eht gnitacidni sdrocer eergidep no desab
 ytisrevid rof srekram PLFA fo ssentsubor
 .sgnipuorg citoreteh dna sisylana

gnidroccA eht taht dewohs sgnidnif ruo ,yl  
 snoitanibmoc esiwriap eht fo ytirojam
 noitairav %85 naht erom detibihxe

ppo elpma gnitseggus  eht ezilitu ot ytinutro
 hsilbatse ot lairetam ecruos sa msalpmreg
 yfitnedi ot dna snoitalupop citoreteh

 .snoitanibmoc dirbyh gnisimorp  
 

stnemegdelwonkcA  
 

 detcudnoc saw yduts ehT  ta  ytisrevinU eht
 dednuf saw dna ,acirfA htuoS ,airoterP fo

 naipoihtE eht yb  larutlucirgA fo etutitsnI
.hcraeseR  

 
secnerefeR  

enomjA -  .C ,ottihC ,inroG .P ,nasraM
 .R ,kjiV nav .R ,illeadeR  dna .P ,matS

ottoM .M . 1002  LTQ fo noitacifitnedI .
tiart detaler niarg dna dleiy niarg rof s 

( eziam fo syam aeZ   PLFA na gnisu ).L
et tnereffid ,pam  rotcafoc dna srets

 :201 .teneG .lppA .roehT .sisylana
032 - .342  

niessuH ,.A ,asiyaB , .Z  dna .M   ,umatbaH
  .8002  lanoitisnart fo ytiliba gninibmoC

 .rfA tsaE .senil derbni eziam dnalhgih
91:2 .icS .J - .42  

 ,regnihcleM .E.A dna .F.H ,ztU ,.M ,nhoB
9991  citeneG .  gnoma seitiralimis

 no denimreted sravitluc taehw retniw
 sRSS dna ,sPLFA ,sPLFR fo sesab eht
 ynegorp gnitciderp rof esu rieht dna

822 :93 .icS porC  .ecnairav - .752  
2002 ,ikslafaR .A dna ,.A.D.A ,gnihC  .

 gnisu sTSE fo gnippam citeneg dipaR
na ecneuqesoryp PNS  .sisylana eldi d

308:7 .tteL .loiB .loM .lleC - .018  
 .4002 .ASC  ytirohtuA lacitsitatS lartneC

 rojam fo dleiy dna aera detavitluC
.aipoihtE ni sporc   ,ababA siddA

aipoihtE  
elyoD .L.J dna ,.J.J ,elyoD . 7891  cimoneG .

 hserf morf noitaraperp AND tnalp
 eussit - eht   lluB rehctiP .dohtem BATC
.11 :91  

tessocrahC .A dna ,.P ,liuerbuD . 9991  .
 derbni eziam gnoma spihsnoitaleR
 naeporuE morf snoitalupop dna senil

 naciremA htroN dna  msalpmreg  sa
 .roehT .srekram PLFR gnisu detamitse

 .teneG .lppA 374 :99 - 084  
0002 .ORAE craeseR .  .eziaM rof ygetartS h

 hcraeseR larutlucirgA naipoihtE
O )ORAE( noitazinagr ,  ,ababA siddA

.aipoihtE  
 asobraB ,.L.L ,lomihcneB ,.F.A.A ,aiceraG
 .rJ.L.C ,azuoS .O.I ,idlareG ,.M.A.A

.A dna P azuoS ed . .  nosirapmoC .4002
 RSS dna PLFA ,PLFR ,DPAR fo

vid rof srekram  laciport ni seiduts ytisre
.loM .teneG .senil derbni eziam   .loiB

972 :72 - .882  
 .R.K ,yekmaL ,.A.J ,etabaL ,.G.J ,ihteG

hcivoserK .S dna .E.M ,htimS . 2002  .
 eziam tnatropmi ni noitairav RSS

159:24 .icS porC .senil derbni - .759  
 .8991 ,.L.J ,eztniH tS .0002 SSCN  lacitsita

S  rof metsy W  rebmuN .swodni
 .smetsyS lacitsitatS rehcnurC

.hatU ,ellivsyaK  
 .I ,daetsmrA .O.G ,sedaemdE ,.C ,gnaiJ
 .D dna .D.M ,drawyaH ,.R.H ,ettifaL

notgnisioH . 9991  fo sisylana citeneG .
 neewteb secnereffid noitatpada

aciport dnalwol dna dnalhgih  eziam l
 .srekram ralucelom gnisu  .lppA .roehT

 .teneG 6011:99 - .9111  
5991 .M ,eeL  tnalp dna srekram AND .

 :55 .norgA .vdA .smargorp gnideerb
562 - 443  

 .V.K ,ylexiP .A.A ,grubyM ,.W.B ,essegeL
isamuwT -  .ahtoB .M.A dna .S ,eiyirfA

dirbyh neewteb pihsnoitaleR .7002  
 citeneg desab PLFA dna ecnamrofrep
 .senil derbni eziam dnalhgih ni ecnatsid

313:261 acityhpuE -  .323  
 ,ylexiP ,.A.A ,grubyM ,.W.B ,essegeL
 .9002 .ahtoB .M.A dna .V.K
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 citoreteh dna ytiliba gninibmoC
 eziam noitisnart dnalhgih fo gnipuorg

acidyaM .senil derbni  1 :45 - .9  
 ,.Y.J ,uD .C.Y ,gnoS ,.S.Y ,ihS ,.Y ,iL

gnaW .Y.T dna .R ,asorebuT .   .5002
 eziam ni ytisrevid citeneg fo sisylanA
 .srekram PLFA no desab senil derbni

98:94 acidyaM - .59  
enomjA .P ,.C ,iniviL -  .E.A ,nosraM

 .M dna ,remsseM .M.M ,regnihcleM
ottoM . 991 2.  fo ytisrevid citeneG

 gnoma dna nihtiw senil derbni eziam
.sPLFR yb delaever spuorg citoreteh   

71 :46  .teneG .lppA .roehT - .52  
 ,.C ,uD ,.E.A regnihcleM .,.T ,tdetsrebbüL

repiuK .M dna .M ,eketslyuV el . 0002  .
 naeporuE ylrae gnoma spihsnoitaleR

erbni eziam  ytisrevid citeneG .VI :sd
 dna srekram PLFA htiw delaever
 dna ,DPAR ,PLFR htiw nosirapmoc

387 :04 .icS porC .atad eergidep - .197  
9991 .E.A ,regnihcleM  ytisrevid citeneG .

99 pp ,sisoreteh dna -  ,srooC :nI .311
 citeneG .).sde( .yednaP .S dna ,.G.J

itatiolpxe dna  ,sporc ni sisoreteh fo no
 .coS .icS .porC ,ymonorgA fo .coS .A

ioS ,aciremA l  ,aciremA fo .coS .icS
.ASU ,nisnocsiW ,nosidaM  

 .V.J ,anutruF .H.J ,tsiuqnnoL ,.H.R ,lloM
nosnhoJ .C.E dna . 5691  ehT .

 citeneG dna sisoreteh fo pihsnoitaler
neG .eziam ni ecnegrevid 931 :25 scite -

.441  
 .G ,nroH ,.R ,ekiaS ,.F ,anoolaF ,.K ,silluM
 citamyznE 6891 .hcilrE .H dna

 AND fo noitacifilpma ortiv ni  eht :
 gnirpS dloC .noitcaer niahc esaremylop

162 :15 .loiB tnauQ .pmyS robraH -
.372  

 Õ ,.M.D ,notgnimeR ,.A.A ,grubyM
deS ,.R.R ,yellaM .W.R dna ,ffore  

rettehW . hgiH .1002 -  PLFA tuphguorht
eyd derarefni gnisu sisylana -  delebal

 AND detamotua na dna sremirp
843:03 seuqinhceT oiB .recneuqes -

.753  
 .,.P.R ,adrobaL ,.M.K ,arievilO  ,aicraG

 dna .Z.G.A.E.M ,inainretaP ..F.A.A
4002 ,azuoS ed .P.A lavE .  gnitau

 laciport neewteb spihsnoitaler citeneg
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