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HVRSKDJHDO HSLWKHOLXP DQG LV D%QLGJSGz ® QR L @ F B k ViU HP
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GHYHORSPHQW Rl PHWDSODVLD +REZRSOUFBHWH GHIOQXWRH SOW RRSKEXDRO RPHFRD
HVRSKDJHDO HSLWKHOLXP ZLWK D F RBGMFIDI W\ $ X PLIY URDUM HOALY QI VE \OHR X/ @
DQG RWHHHRPSRQHQWY RQ HVRSKDJHDO H
(HIRUWV WR XQGHUVWDQG WKH SDWHRIXQ WAH® RIQ%DPWCE\LM/\MLGQJ’SFRVIS/VJLFRWWV_@(W
GHFDGHV 7KLV UHYLHZ DLPV WR H[§8 RWHR BXUSHEN 6 R Q PP DI Rk Ui TR

DQ LQVLIKW LQWR WKH PROHFXODU 4 BRW@WM(\/ F&J@IC{@ F\F’XébW{?V\/"\p WH RN dRULS
SUHYHQW % ( IURP SURJUHVVLQJ WRé KRSK\WLRORJ\ Rl %( DQG ($&

L

H\ZRUGHDUUHWWdV HVRSKDJXV 3DWKRIHRB\O V2 (RHOAQRRI%Q 6LIQDOLQJI

SDWKZD\V 'HYHORSPHQW
,W LV ZHOO NQRZQ WKDW %( LV DQ DFTX

VI\PSWRPV RI FKURQLF JDVWURHVRSKDJHELC

QWURGXFWLRQ KRZHYHU WKH FHOOXODU DQG PROHFXOD
%DUUHWWAV HVRSKDJIXV %( DOVR WHGERWIBORRBE®XRWD B WH. BHRE HW/\R 8 R GHUW WR/R G

PHWDSODVLD WKDW WKH HVRSKDJHDO QR® WHHMWIWY HVR S KWITIXOP R XV VIS LONK H & QX\PU F

ZDV UHSODFHG ZLWK D FROXPQDU PXFRNE®OGDLE@ WKHLWVHORFVODWHRBIGI IDQN VRKH6( DQ
fFDQ RQ H[SHULPHQWDO DQG FOLQLFDO HYLGHQF

ODMRU 5LVN )DFWRUV RI %(

ODMRU ULVN IDFWRUV IRU WKH GHYHORSPHQW RI %( LQFOXGH D ORQJ
VWDQGLQJ KLVWRU\ RI *(5" I \HDUV D ODUJH KLDWXV KHUQLD DQG RWKHU
UHSRUWHG ULVN IDFWRUV FRQWDLQLQJ REHVLW\ ZKLWH HWKQLFLW\ DOFRKRO
FRQVXPSWLRQ WREDFFR UH-E{E HXIR\G 16Q B@H DDMVQUF IHF
RI HYRSKDJHDO DFLG GHIHFW RI ORZHU HVRSKDJHDO VSKLQFWHU DQG SURIRXQG
UH~XRlI JDVWULF MXLFH LQWR WKH ORZHU HVRSKDJXV DQG XVH RI
DQWLFKROLQHUJLF PHGLFDWLRQV > @

*(5' LV WKH PRVW LPSRUWDQW FHWIXRORJLFDO IDFWRU IRU %(
JDVWULF FRQWHQW LQWR WKH HVRSKDJXV KDV EHHQ FRQVLGHUHG DQVZHUDEOH IRU
WKH RQVHW RDMKRU KDUPIXO KHRPXRDH QWY FRI
PDWHULDO DUH DFLG DQG ELOH VDOWY %RWK FOLQLFDO DQG H[SHULPHQWDO VWXCGC
KDYH VKRZQ WKDW ELOH DFLGVY DUH @R[LRXV WR WKH HVRSKDJHDO PXFRVD



5HFHQWO\ RQH QHZ PRXVH PRGHO LQ ZKLFK RYHUH[SUHVVLRQ RI
LQWHUOHXNLQ EHWD ,/



OLJUDWLRQ RI ERQH PDUURZ SURJHQLWRUYV

W KDV EHHQ VXJJHVWHG WKDW %( FRXOG RULJLQDWH IURP PDUURZ GHULYHG
VWHP FHOOV > @ DQG DOWKRXJK FXUUHQWO\ WKHUH DUH OLWWOH GDWD RQ WKL\
WKH FRQWH[W RI %( VLPLODU VLWXDWLRQ VXSSRUWLQJ WKLV K\SRWKHVLV KDV EHH!
IRXQG LQ JDVWULF LQWHWWH\GRW KFHHWL D SRID ERM H @

PDUURZ VWHP FHOO PLJUDWLRQ LV HQFRXUDJHG E\ WKH REVHUYDWLRQ RI



WKDW ELOH DFLG LQGXFHG ./) H[SUHVVLRQ IROORZHG E\ 08& SURGXFWLRQ
PD\ SOD\ DQ LPSRUWDQW UROH LQ %( GHYHORSPHQW

+HGJHKRJ SDWKZD\

H +HGJHKRJ VLJQDOLQJ SDWKZD\ SOD\V DQ LPSRUWDQW UROH LQ
HPEU\RQLF GHYHORSPHQW FHOO SUROLIHUDWLRQ WLVVXH SRODULW\ DQG
FDUFLQRJHQHVLV > @ :DQJ HW DO > @ VWXGLHG WKH +HGJHKRJ SDWKZD\
UHDFWLYDWLRQ LQ %( DQG &M\ USHRPIRMQRQFROXPQDU
HVRSKDJHDO HSLWKHOLXP B5HVXOWV VKRZHG WKDW HSLWKHOLDO +HGJHKRJ
SDWKZD\V LQLWLDWHV %( RFFXUUHQFH E\ SURPRWLQJ VHFUHWLRQ RI
VWURPDO %03 ZKLFK WULJJHUV HVRSKDJHDO HSLWKHOLDO WUDQVIRUPDWLRQ WR
D FROXPQDU SKHQRW\SH

6KK VLIQDOLQJ

6KK H[SUHVVLRQ LQ QRUPDO HVRSKDJXV UHPDLQV FRQWURYHUVLDO
KRZHYHU DEHUUDQW 6KK VLJQDOLQJ PD\ FRQWULEXWH WR %( LQLWLDWLRQ DQG
VXEVHTXHQW ($& SURJUHVVLRQ 6KK LV DEQRUPDOO\ DFWLYDWHG LQ LQMXUHG
HVRSKDJHDO HSLWKHOLXP H[SRVHG WR ELOH VDOWV DQG DFLGV 6KK VLJQDOLQJ
FRQWULEXWHG WR %( GHYHORSPHQW LQ WZR VHTXHQWLDO VWDJHV )LUVW 6KK
VLIJQDOLQJ DFWLYDWHV WKH WDUJHW %03 DQG VHFRQG %03 VLJQDO DFWLYDWHYV
62; RI HSLWKHOLXP > @ &OHPRQV HW DO > @ SURSRVH WKDW 6KK LQGXFHG
H[SUHVVLRQ RI 62; PD\ UHSUHVHQW DQ HDUO\ PROHFXODU HYHQW LQ WKH
GHYHORSPHQW RI HVYRSKDJHDO FROXPQDU PHWDSODVLD &RQVLVWHQW ZLWK WKHLU
ZRUN D UHFHQW VWXG\ DOVR UHSRUWHG HYLGHQFH RI 6KK VLJQDOLQJ LQ %( DV
ZHOO DV ($& > @

62; LV DQ LPSRUWDQW LQGLUHFW WDUJHW RI 6KK VLIQDOOLQJ :DQJ HW DO
> @®GHQWMKMGWUDQVFULSWLRQ IDFWRU 62; DV D SRWHQWLDO GULYHU RI
%( H\ VKRZHG WKDW 62; LV H[SUHVVHG LQ WKH EDVDO HSLWKHOLDO FHOOV RI
WKH GHYHORSLQJ PRXVH HVRSKDJXV IURP HPEU\RQLF GD\ XS WR ELUWK
EXW GRHV QRW SUHVHQW LQ WKH HVRSKDJHDO HSLWKHOLXP RI DGXOW PRXVH
) XUWKHUPRUH 62; LV XQLYHUVDOO\ XSUHJXODWHG LQ %( DQG IUHTXHQWO\
H[SUHVVHG LQ ($& EXW LV DEVHQW LQ QRUPDO KXPDQ VTXDPRXV
HVRSKDJXV &OHPRQV HW DO > @ GHPRQVWUDWHG WKDW FR H[SUHVVLQJ &';
DQG 62; KDG D VLPLODU SKHQRW\SH WR VLQJOH H[SUHVVLQJ 62; RI
HSLWKHOLXP VXJJHVWLQJ WKDW 62; LQGHSHQGHQWO\ GULYHV FROXPQDU
GLVHUHQRILMVWXBPRXV HSLWKHOLXP DQG H[SUHVVLRQ RI LQWHVWLQDO
GLVHUHQRMOLDWNMHRQ UHPLHWHIH@WORMV%(QGLFDWH WKDW
6KK LQGXFHG H[SUHVVLRQ RI 62; SOD\V DQ LPSRUWDQW UROH LQ HDUO\ VWDJH
Rl %( GHYHORSPHQW

%03 ZDV DOVR IRXQG D NH\ UHJXODWRU RI 6KK VLIQDOOLQJ 6KK LQGXFHV
%03 VHFUHWLR}EWRRBOMWEAID EDFN WR WKH HSLWKHOLXP
ZKHUH LW FDXVHV WKH H[SUHVVLRQ RI 62; DQG WKH LQGXFWLRQ RI FROXPQDU
GLVHUHQRDLUDNVHIRQ > @

QW SDWKZD\V

QW VLJQIDBEMY HPEU\RQLF GHYHORSPHQW DW YDULRXV VWDJHV
DQG FRQWULEXWHGLWRUIBDQRRMRPLERIXW HSLWKHOLXP
> @QW VLJQDOLQJ FRXOG FRGWUHEKYWLWWLRQEROXPQDU
WKURXJK DFWLYDWLRQ RI %03 VLJQDOLQJ ,W KDV EHHQ VKRZQ WKDW
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<DQJ / :DQJ /6 &KHQ ;/ *DWDOLFD = 4LX 6 HW DO +HGJHKRJ

VLIQDOLQJ DFWLYDWLRQ LQ WKH GHYHORSPHQW RI VTXDPRXV FHOO FDUFLQRPD DQG
DGHQRFDUFLQRPD RI HVYRSKDJXV ,QW - %LRFKHP ORO %LRO

- *DVWURLQWHVW 'LJ 6\VW 9ROXPH Kk .VVXH Kk
661 ; -*'6 DQ RSHQ DFFHVV MRXUQDO


http://www.ncbi.nlm.nih.gov/pubmed/22509480
http://www.ncbi.nlm.nih.gov/pubmed/22509480
http://www.ncbi.nlm.nih.gov/pubmed/22509480

	

