XDU\

()),&$&< 2) 35%$=,418%(/ )25 75($70(17
2) 5(3($7 ,1)(&7,22) 2SLVWKRUFKLV YL
1 +$067(5

6RSKLWD 7KRQUVYNQMRUQ 7DQUWRREBWE BQRSD-
%ULQ ®QBKHZDUDFK /DKD

5HF H L-YXHDG SHY L6/HHSOAHHP E $FFHYWHWGX DU\

$SEVWUDFW

7KH KXPDQ OLYSIUV WORKRNUH K IL\D INHLIFYWAU VHQIHUDO PLOOLRQ SHRS
&KURQLF RSLVWKRUFKLDVLVY FRPELQHG ZLWK QLWURVDPLQH
ELOH GXFW FDQFHU FKRODQJLRFDUFLQRPYL YS-RBEURDSHNW H C
KHSDWRELOLDU\ GLVHDVH DV ZHOO DV LQFUHDVHV WKH ULVN
RI FKRLFH IRU WUHDWPHQW RI RSLVWKRUFKLDVLV :KHUHDV
UHSRUWY KDYH FDXWLRQHG WKDW UH SRHDOLK G X VE XMLH K\ | HG
LQGXFHG &&$ 7KHUHIRUH WKH HIILFDF\ RI UHSHDWHG WL
HYDOXDWLRQ +HUH WKH HIILFDF\ Rl 3=4 WUHDWPHQW ZDV L
LQIHFWRG YZILYWBUQG QDR KDPVWHUV ER WX H QUEQWH SRXIEMEKW R W |
FDUFLQRJHQ GLPHWK\OQLWURVDPLQH '01 ([SHULPHQWDO
2 YLYHUQGE QLUHDWHG WZR WLPHV ZLWK PJ NJ RI 3=4 2WK|
ZLVK YLYHDMJZEDO DV SURYLGHG ZLW K RQWRNQBG ZD WHSP WKI
IROORZLQJ E\ WZR WUHDWPHQWYV ZLWK 3=4 $V FRQWUROV
KDPVWHUV WUHDWHG ZLWK 3=4 DQG XQLQIHFWHG KDPVWHU)
ZHUH LQFOXGHG +LVWRSDWKRORJ\ Rl KHSDWSRERIOLBDO QUL V
LQILOWUDWLRQ RI ZKLWH EORRG FHOOV SUROLIHUDWLRQ RI
LQFOXGLQJ LQIODPPDWLRQ ELOH GXFW FHOO SUROLIHUD

'"HSDUWPHQW RI 3DUDVLWRORJ\ )DFXOW .KRQ .DHQ 7KDL

(PDLMORSKLBILIW#KRWRRBDBCARANNX DF WK

"HSDUWPHQW RI 9HWHULQDU\ 3DWKRELRORJ\ )DFXOW\ RHO@HWHULQD
7KDLQPR&LULNDFK#NNX DF WK

7URSLFDO 'LVHDVH 5HVHDUFK /DERUDWRU\ 'HSDUWPHQW IIRV\3DWKRO

.KRQ .DHQ 7KEDLEDQGEKRE#NNX DF WK

'"HSDUWPHQW RI OLFURELRORJ\ ,PPXQRO RID UFKG&HORSHEDR W KB LE

'LVHDVHV RI 3BRYHUW\ 6FKRRO RI OHGLFLQH +HDOWK 6FLHQFHV *}

‘& 86$PPLO SEULQGOH\#HPDLO JZX HGX

&RUUHVSRQGLQJ DXWKRU

6XUDQDUHH - 6FL 7HFKQRO
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VLIJQLILFDQWO\ E\ RQH ZHHN IROORDRZL WU H B WP BWWGZL QI B
2 YLYHD@GQH[SRVXUH WR '01 DQG WUHDWPHQW ZLWK 3=4
FRPSDUHG WR KDPVWHUV2L QIHFHAXE QUAL KR XZL WKUHDWPHQW
BHYHUH GLVHDVH PDQLIHVWHG L QU KIEDPANMH U HZEW KR Q HBLHDK\R
WUHDWPHQW 'LIITHUHQFHV LQ SDWKRORJ\ ZHUH QR HYLGHC
LQIHFWHG KDPVWHUV XQLQIHFWHG KDPVWHU UHFHLYLQJ 3=4
ZLWK ERWK 3=4 ZLWK '01 7KHVHH LHJ GLLRDIFA RR @ H4U FRHG WWKH D W
RSLVWKRUFKLDVLYV

H\ZRU@SLVWKRUFKSV LY NBKRQD® J L R FOLAALWREDWRELOLD U\

,QWURGXFWLRQ

7KH KXPDQ O2YIHUWIKRWNAK L VKDLLYO-DUUG QKDYH EHHQ DVVLJQHG
LV D PDMRU SDWKRJHGQXERDROMD KR HVOHYDMRXY LQFLGHQFH |
KHDOWK SUREOHRBB& Q DIMWQSMEDYLARFHG FKRODQJIJLRFDUFLQ!
BULSD 7KH SUHY DD HQFH BWKLIARD YLD Q63U LSD
LQIHFWLRQ LV VLJ®LKHFDRUMKBIVKBHVIHRW SUDJLTXDQWHO
RI 7KDLODQG FRPSDUHG W RRRAWK HIUHEFMILYRQ @RI IJWRH WUHDW
FRXQMWKLWKDZRWK® PDMRBEKIDFEWRU 3=4 DW D VLQJOH GRVH
RI KLJK WUDQVPLVVLRQ UDPW HSADRY LGRPF® K B2OREFHOU D MHYV |
SHRSOH KDELW RI HDWLQRIUDD@®RE® XQGBHUSRRWHGHO\ 3=4 D
F\SULQKGBUILSD 7KH SDWKRBRJIMIRAK Rl WKUHH GLYLGHG GRV}
2 YLYHWUHBWLRQ RFFXUVRIQ WKHY%LQGDEXFQGDLULDQJ
LQ WKH OLYHU DQG JDOO EOD G/GHIW H7B B HKW M S/RSW W KR RZL Q J
ORJLFDO FKDQJHV LQFOXGH | KFMERIDMMRGRI BEWBHE WP HQ W
GXFW HSLWKBOLDSHUEG X FMWDGX FIHE WRKBWWSIRRPXOWKDW LQF!
LQIODPPDWLRQ RI WKH JDQOEDPREIBMRU\L GHOXOFLQZKLFK LQ
PXFRVDO DWURSK\ JREORM GPHOLYHPMWDBEO®DVROG DSRSWR
PXFRXV JODQG K\SHUSODHW[LDUHEWLRMD VQ D FORBPKCRUIMY W H U P
ILEURSMLM QWL DQGBULSD DQBLQODRU $ UHFHQDYDPKNWLV
&KURQLF LQINFWLREDALWK BGONV®RRW FRQFOXGH D ULVN IRU 3
VHYHUH KHSDWRELOLDU\ RIS\NBAKHRW KK DWL VL QL QV XGHY HORS
DVVRFLDWH ZLWK WKH FKRPNVQPUIGRFDUFLQRJIJHQHVLV
,$5& ‘DWDQDSD ODLULDQJ7KLYV VWXG\ ZDV XQGHUWDNHQ \
6ULSD DQRQMR HIILFDF\ Rl 3=4 LQ UHSHDWHG W
7KHPHFKDQLVPV RI FKR®B QVWHRARMFAKI@R KDPVWHU PRGHO |
JHQHVLY DUH ORQJ SURFH\WR&HLW WRBUFKYLRNLYWHG ZLWK
VHYHUDO NHWBUSFWRUWKH
PHFKDQLFDO GDPDJH FDXVH E\  ZRUPV UHVLGHQW
LQ WKH ELOH GXFwV FRPBIHHW HDIKEDIWRYR W LRQ Vv
VHFUHWLRQV IURP WKH SDUDVLWHY WR FDXVH ELOH GXFW
LQIODPPDWLRQ DQG SHWUWSGKXHSBDW DEREILRYUIBDPBSQH V
DQGULSD 1LWURVDPLQHWVWAHUEDYLDPHURIHQLYVRODWHG
FDUFLQRJHQV IRWRHRE DWRPURB JPMWXUDOO\ LQIHFWHG F\SULC
SDUWLFXODUO\ QLWULWHVIUGPWO RRIHY DROREG QR BVWNRH WW D EQ -
VHFRQGDU\ RU WHUWLDU\ BPRYQIHQ FHAHLMKBRUGMWHG ZLWK
IHUPHQWHG ILVK SURGXFWSHZ¥ROK DIWHE RZILEBUNK® O\VDW
WKH GLHW RI WKH SRSXOWDMAIRRH QW HBR DWW BHDEYWKHHIGE) VHYHL
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7TDEOK[SHULPHQWDO GHVLJQ DQG WUHDWPHQW JURXSV RI KDPVWHU!
WUHDWPHQW RI RSLVWKRWDKKWBOLY ZLWK SUD

*URXS 2 YLY LOQIHFWLR®=4 '01 1

2 YLYHWQUHOWLRQ 2 QVHEFMAHBLQEHUFDULDH WZLFH
3=4 SUDJLTXDQWHO P J 2N ¥ LDYWMIUQEIHGFAN IVRODI W H U
01 SSP '01 VXSSOHPHQWHG GULQN IRU ZHHNV

QRUPDO VDOLQA WK LOWMKVFARWVEHG H IFQIHAWLRQ DW ILYH ZHHNV
2 YLYHPHWDREHUFDULDH ZHUMIKHBWDRRWK ILHGRXGG KDPVWHUYV
FROGHRPWQEHU D GLVVHFWALQVUK PAFFURYFRSH PJ NJ ERG\ZHLJ
+DPVWHUV ZHUH LQIHFWHGHEMVKDQG YRDBVKHH H[SHULPHQW
PHWDFHUFDULDH GHOLYHUKGP WWHEYHIGHEDQ RQRIDVWWLF SSP
WXEH VXSSOHPHQWHG LQ GULQNLQJ ZDV

$QLPDO DQG ([SHMIRKQW DY °"

7KLUMNH PDOH JROGHQ 6\YH B QRO WHWVRY WIRB® W KR
DJHG ZHHNV ZHUH SXUFKDRUGBHDEER WKH
DQLPDO IDFLODWAGIW\RRIWKHK LBLQMYVHUYV ZHUH HXWKDQL]HG E
.KRQ .DHQ 8QLYHUVLW\ 7Rk \6H HWRG O QWK HAHH BB H ZHHN DIWH
KRXVHG XQGHU FRQYHQWLRQDBPO FRRGLMARBMHBUGQRIRE RSV
D VWDQGDUG GLHW 3URWRFRAVN WMWAGKHRUZ P QK PRPEOQGRP O\
H[SHULPHQWDWLRQ ZHUH DR XS oew WK B BH ARG IL[HG L
(WKLFV &RPPLWWHH RI .KRRUPH®ERLEQAWRMHUVLW\DIWHU ZKLFK
EDVHG RQ WKS$IQIWHKLCF W [SHULUPHFHVIWERSNQG HPEHGGHG LQ SD
RI' WKH 1DWLRQDO 5HVHD U WK I&GFRNVGHD VIHIFIWLIRILOBD RXFUH FXW 11
$SSURYDO QXPEHU $(..8 pQG VWHKHMGHDWLKREGDOKHPDWR][
KDPVWHUV ZHUH DVVLIQH@BRWVQ®W R+ RQH KRl WKIYHQHFWLRQV :
JURXSV Rl ILYH KDPVWHURA HRPERX'GYBXSLIKW PLFURVFRS\
KDPVWHUV UHSHDWHGQY HQ IhiyputhG bW KLVWRSDWKRORJLFI
DQG WUHDWHG PHWKF3UFD U PGIDWEBbWRU\ FHOOV ELOH GXFW
3=4 PJ NJ ERG\ZHLIKWH Q%' sHWQEXHEWDO ILEURVLVY ZHUH
GRVH DW GD\V DIWHU pEROMHRWIRIQG PTPBRRBHWIBY 7KH

KDPVWHUV LQAHFWMWBVBEXWKUFHQWDJH RI LQIODPPDWRU\ FHC(
'01 VXSSOHPHQW DQG WUHDRWPGC ZEWKE 3REARFXODU JULG PLF
PHWDFHUFDULDH WZLFH GXFWSPURULIHODWLRQ DQG SHULG
GULQNLQJ ZDWHU IR¥FE4HL I WU @HPINYVXUHG DV SHUFHQWDJH
PJ NJ ERG\ZHLJKW WZLFH RIFWO D UGG DRIV BHMGMU X Q GH U
LQIHFWLRQ *URXS KDP\WW HUNVEREHLYHG '01

DQG 3=4 SSP '01 LQ GULQNLQJ ZDWHU IRU
HLJKW ZHHNV DQG 3=4 PJ NDWERD MY b Nw
DW GD\ DQG DW GD\ *URXKEH RJIFOMQ WWHDARMGFDOFXODWF

FRQWURO KDPVWHWNUYURRSHHPBHM®!I SHUFHQWDZB\LQ HDFK
ZLWKYLYHUQIHFWHG ZLWK $PAHYSDIFrRDEDMLIVMDOEDYV XVHG WR FRPS
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*P<0.05
**P<0.01
***P<0.001

*P<0.05
**P<0.01
***P<0.001

Lymphoid follicles (%)
Eosinophil (%)
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*P<0.05
**P<0.01
***P<0.001

*P<0.05
**P<0.01
***P<0.001

Kupffer cell (%)
Lymphocyte (%)

Group of treatment c Group of treatment D

JLIXUHHUFHQWDJH RI ZKLWH EORRG FHOOV SHUEEQ@WDWH RQ @ P 3KRL
IROOLFOHV $ HRVLQRSKLO % .XSIIR9 FHOEBEWPE WHQEGE O\PS|
LQIHFWRG LYW KHSEIHKHDWHGO\ 3=4 KDPVWHUV UHFHLYHG 3=4
IRU WLPHV '01 RQO\ KDPVWHUV WHERBHOHRH W H G $RJ L@MIN VIR L
ZHHNV 29 3BPVWHUV UHSHDWHRG QLY g UBURYOH G PZL WX% :

DQG 29 '01 3=KDPVWHUV LQAHFWHHUDILEKP '01 VXSSOHPHQWHG
GULQN IRU ZHHNV 3=4 PJ NJ%:

WUHDWHG JURXSV DDRKWVWHRRMW UROSKWRRXGS IROOLFOHV HRVL(
ZDV XVHG IRU FRPSDULQJ EHWZKRIR W\ LR KOPDMWHUGOLYHU

JURXS\B YBOXH ZDV ARQ WRIGHYUNBUQIHFWLRQ JURXS ZK
VWDWLVWLFDOO\ VLJQLILFR®WDUHEDWIRIRWK I3UIWBHDWPHQV
YHUVLRQ VRIWZDUH ZDV XVIHGGIRU WAL MHIBWILEF M O

DQDO\VLV 7KH SHUFHQWDJH RI MXISYHUUEGDO

LQIHFWLRQ SOXV '01 ZLWK 3=4 WU
KLIKHU WKDQ RWKMHUB JUWFRXSV

%LOKF@HBOROLIHUDMIHRIVHG

YHZHUL. O'HXFWQIODPPDRHOMAR ,QIHFWHD®P VW HUWHU  3=4
$IWHU B8HDWPHQW 7TUHDWPHQW

7KH SHUFHQWDJH RI O\PSKRH G SHROFHFWBYH RHOBLOH C
HRVLQRSKLOV DQG O\PSKRBROHVHIUD VI RO HAIBAEMBOAN H G O \
ZHUH VLJQLILFDOQWO\ ORZHQIHFYHGKKIDBMWRXEY VRDQG WUHDW |
2 YLYHUHSHDWHG LQIHFWERQHWULH DR WIHEDDIWWKF PRIZMHWH G
3=4 JURXSV WKDQ WKH KDRPRWM UYHILQIHHG W IHREQ ZD)WRRQUHHIUR X S
2 YLYHDQWR®H DQG 1RQH RI FRQWURO JURXSV OQRU
UHVSHFWDXYWHDE 7)KB SHUFH@WBDBDWHHUY UHFBLYBHGG3IKDPRQVHU

SHVXOWYV
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*P<0.05
L o e **P<0.01
***P<0.001

Bile duct proliferation (%)

Group of treatment

JLIXUHBHUFHQWDJH RI ELOH GXFW FHOO SURDQIHEWWLRQPVQ/HUDW'
LQIHFAWVHGLYHUHBEDWHGO\ 29 3=4 KDPVWHUV UHSHDWHG(
2 YLYHUBEQL PJ NJ%: DQG 29 '01 3=4 K OFRAWRNGH V. WLIKQ | H
2 YLYHUUL®$P '01 VXSSOHPHQWHG GULQN IRU ZHHNV 3=4

UHFHLYHG '01 RQO\ VKRZHE SURRUMIDO WHLR@QRFWLYH WLV\
ELOH GXFW FHOOV OLFURJLDSRW UB\S U R g HRI YD EVALDSHDEW DO [
KLVWRSDWKRORJLFDO FKD @DMM L QWEKLFO H QG © W A-CEWLHRRIOH B D O
RI HDFK WUHBWS HIQUM SUMXARWMGIRVLQRSKLO .XSIIHU FHO
YLIXUH RFFXUQH@LYGLULWHEWLRQ KDPVWHU

KH EKURQLF SKDVH IURP DERXYV
SHULGXHFWHURVIMFUHDVHG o 1 Qy| RO RQZDUGY K\SHUSODVLI

2 YLYHUQUHOWHBVWHIWHRUPDWLRQV RI WKH ELOH GXF
3=47UHDWPHQW %KDPDUDSUDYHTL\WH GXFW SUROLIH
7KH SHUFHQWDJH RI SHDQGXS WWDIOG KFEWREY LIV ELLRVLYV RFFX
WKH KDPVW2H UY L®HUBAE B® P VOWHHY L Q I HFW H% K CORDLLPIOUMD Y D W L
LQIHRWNGY HUQXWIH[SRVXUH WR '01
ZLWBK4 WUHDWPHQW GHFUHDVKE \3\U®LLFRIOMDOXLQRORQH
3 FRPSDUHG WR KDPYWHUVXDRQUMFWREBVHG LQ WKH \
2 YLYHUWKRXW 3=4)WIKHHWREQMTXHOWO\ LQWURGXFHG IRU
3HULGXFWDO ILEURVLV ZDW RXRW VREVRIRILYDNG. V Q, WQUVRD FW LY H
WKH FRQWURO JURXSV Q RRW RBUK IRANPIBDW RIGBHRN MIGEH UFH V W F
UHFHLYHG 3=4 RQO\ DQG KDPVKH I DHFRRHILYWGRI WKH PHGL
'01 RQO\ 7KH KLVWRSDWKGDRDUHRNOWKB WKHIK\PGRION WIRZRU F
SHULGXFWDO ILEURVLV D UH PXRRZOD WORQLINAHDOOLQJ GLVUXS
SDQHOV $ RI WKH WHJIJXPHQW DQG OHDGLQJ
'D\  DQ®PUQHWW) VRPH SUHYLRXV
VW XGLHAHHPHG WR LQGXFH DQ LQIC
'LVFEFXVVLRRWOKXVLRQWHOO LQILOW R D WLL\RHUQUKQUIRDQI K
PHGLDWHG LQIODPPDWLRQ DQG Vi
7KLV VWXG\ VKRZHG WKDWI WK DIDWKROWUIHRY ZLWKLQ
KDPVWHUV ZLWK YLHSHDWEEQODRW QB QODRU +HUH WKH
WUHDWPHQW ZLWK 3=4 ZIDYOMNWO SHRPLMDBQWPWKWRW\ FHOO
QR®=4 WUHDWHG LQIHFWHG YK YPM@MHEWHG KKDPVWHUV WUH
SDWKRQRYLRHWQUHEOWLRQ LOUCIPYXMHYWHO ZDV OHVV PDUNH
LQFOXGHG DFXWH LQIODP PKOPLVRIDH B V W KB HEMMOVHEAG UERIK W
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JLIXUHLVWRSDWKRORJ\ RI ELOH GXFW FHOO SUROLIHUDWLRQ LQ O

KDPVWHUV % KDPVWHUV UHFHLYHG 3=4 PJ NJ%: RQO\ W
SSP '01 VXSSOHPHQWHG GULQN IRU ZHHMEP '"KIDPVWHU\
VXSSOHPHQWHG GULQN IRU ZHHNV 3=4 PJ NJ%:WZLFH (

2 YLYHUHSKWDWHGOY ) KDPVWHUV UBSMDWHRAWLQIHFWHG .
PJ NJ%: DQG * KDPVWHUY LYQUHHFWUHIREP WKL VXSQ WHREH
GULQN IRU ZHHNV 3=4 PJ NJ%: ; +$ +HSDWLF DUW
HSLWKHOLXPYL2ZOHUULQL

SUD]LTXDQWHO WUHDWPHQM HZKMQQ REFDHAYIME| RQGILFLQH .

ZHHN DIWHU 3=4 WUHDWPHMOMQ 8QLYHUVLW\ IRU IDFLOLWLH
7R VXPPDUL]H DQG FRQWPOXIRUWMWDPVWHUV

LQIHRWMGY HUHS KD W KGB V@ G V

LQIHEWHIGY BOXMOE[SRVXUH WR H[RJHQRXYV

OQLWURVDPLOH LQ DGGLWLRY MRIWRIHEWrPHOW zLWK 3=4

H[KLELWHG UHGXFHG GLVHDVH FRPSDUHG WR WKH ]

SE)WKRORJ\ LQGXFHG LQ KM*\?W@%/L Wﬁg% ?ggm@\/ ol

3=4 WUHDWPHQW ZKHQ REVHUYYHE 1B RQTE BHEN vwKRUFKLY

DIWHU WUHDWRH QAK HZ Ll IMKG L3QUIRGH G+\ J

FRQILUPHG WKH HIILFDF\ R%XQUMHDUEPHQW XIDN R 3=4 6WXGLHV

IRU LOQIHFWLRDYHLUNKQWKHU \,};ﬁg? HUDS\ RI KXPDQ RSLVWKRU

RU UHSHDWHG LQIHFWLROQ _7UR((§HDGG , &OL§LFDO(WULDQ Rl SUD]L

%RRQPDBYLVDZDQJBRQUDERHBVDPXW
% 3LQODBQGLAWKLWKDZRUQ 3
$FNQRZOHGJHPHQWYV $SRSWRMLYWHG JHQH H[SUHVVLRQV LQ
LQIHFWHG ZLWK 2SLVWKRUWHOW HGLYHUU

7KH DXWKRUV WKDQN ODER U IR PR
R b%%%@%m %WEU\U;}EWDQWHO

'"HSDUWPHQW RI 3DUDVLWRORMXKH 4 PYOMKLH LWLF 3D
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JLIXUH 7KH SHUFHQWDJH RQ ®H Y HE®XRWIDP MMEM RV LV

JLIXUHLVWRSDWKRORJ\ RI SHULGXFWDO ILEURVLYVY LQ OLYHU RI
% KDPVWHUV UHFHLYHG 3=4 PJ NJ%: RQO\ WZBBR & KDP?
'01 VXSSOHPHQWHG GULQN IRU ZHHNV ' KDPVWHUV UF
VXSSOHPHQWHG GULQN IRU ZHHNV 3=4 PJ NJ%: WZLFH
2 YLYHUHESKWDWHGO\ ) KDPVWHUWL YIQUWHEMBHVBEHG XK 3=4
PINJ%: DQG * KDPVWHUV UHSHRWMGOHULQIGBEWH®GL ZLWK
VXSSOHPHQWHG GULQN IRU ZHHNY BF43RUWDEIWHLQ +$
+HSDWLF DUWHU\ %'2%YOWHHGXEW®L 29

30LQJ YROWDJH
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6LWKLWKDZRISQWJRREULVWD ZDQIZRQJ
*UHHQEHUJ 5 0 &D VIDWBGOL@NLYQROW@BHYZHDNLQY 0 5
&D FKDQQHOV DQG SUD]LTXDQ®SHDIOWRIQDOIOVWZRDWLRQ RI 2SLVWKRU
QHXURPXVFXODWXUH 3DUDVLWROLQIHFWLRQ LQ F\SULHDRIMGE TKVK AMQGRU
+DUQHWW 7KH DQWKHOPLQWLF DFWLRRORFBWDRIXDI@RWH®DUDVLWH FRQWUR
3D UD VIRGRO %XORUOG +HDOWK 2UJDQ
+RQMR 6 6ULYDWDQDNXO 3 6WLSOLYKDBRGUMEND BED+ +1:RQHQD WR'M
+DQDL 6 8FKLGD . 7RGRURNL 7 6LGBESQROERPDMW D3 ALDQJI 6
$ .LWWLZDWDQDFKRW 3 6ULSD%%LQGOIDDR@EDPSD B 7KH FXUUHC
DQG 0l0ZD *HQHWLF DQG HQYLUWRWHKEWDIORSLVWKRUFKLDVLY DQG FO
GHWHUPLQDQWY RI ULVN IRU FKRBNRQUR%DVEQQ@EPD DYILW RO
2SLVWKRUFKLV YLYHUULQL LQ 6ILGHQ VH# O\3 D Q/IKR/EVHR® I HRI LRSLVWKRUFKI
1IDNKRQ 3KDQRP QRUWKEDYWHUKDXOGDWH , GWWD 7URS
6ULSD % <RQOIDIQURMMNXO & (WLROF
 $5& ,QIHFWLRQHZ LMK NBIWY 2SLVWEKRE FAOWKRJIJHQHVLY Rl &KRODQJLRFDUFL
YLYHUULQL 2SLVWKRUFKLV IHOL@RXW KBIQ GV \ERRORURKQVZLWK /LYHU )C
VLQHQ%¥4& ORQRJUDSKY RQ WKH (WRDQRDWRRQRIOHG
&DUFLQRJHQLF 5LVNV WR +XP®OWMNSD % .DHZNHV 6 6LWKLWKDZRUQ 3
.DPVDUG /MRSDLERRQ@XYDUD DRG /IDKD 7 6PRXW 0 3DLURMNXO & %K.
%KXGKLVDZDVGL 9 ®VVRFIODWLRQD@BWEBEHH7KLQNDPURS %  %HW!
SUD]LTXDQWHO DQG FKRODQJLRFIRXANIDRPH DD CS DAVILGM@YIM U310 X N H
LQIHFWHG ZLWK 2SLVWKRUFKLV YLQGXRH\Q EK PO N MWRIPDWALR RPD 3/26 OH
UHYLHZ DO@®DRHWID/ $VISDRFRBBLSD % %HWKRRLWKODRZQHS 6
3UHY ODLULDRXNDWX® YHQO@KD- 7 +RWH]
ODLULDRO@DHLULDQJ 3 &OLQLFDO3 PDQBIHNVFBOHRGE - 2SLVWKRUFKL
Rl RSLVWKRUFKLDVLV DQG WUH RMPHQRRVNERRMYD WHERS FKRODQJLRFDUF L
7KDLODQG DQG /DRV $FWD 7URS
3LQODRWUUBNXRQJYDQLW®IBNDZD GBULSD % %UQORGOMQQBKD 7 6PRXW
0D 13LQODRALWXLWKDEBUSD 3% 0 - ODLULDQJ ( % HDMKRQNDYV 0 $
OXUDWDRLKRDZDD G®ZDQLVKL 6 7KH WXPRULJHQLF OLYHU IOXNH
L126GHSHQGHQW '1$ GDRDSEH% YLDYUYHBXNMD@MLSOH SDWKZD\V WR FDQFHLI
H[SUHVVLRQ LQ KDPVWHUV LQIHFWMEDYLWRO2SLVWKRUFKLV
YLYHUULQL DQG LWV VXSSUHVAMURED EL WY AIUDLKUHIBMINTYS K R J 6
GUXJ SUD]L T-XODQOWFHO ,QW 9DMUDVWIDLQ®QIBXEKDNRUQ 6
3LQODRUDBREZRQUDANXDHKZVDPXW % (IIHFWV RI GLPHWK\OQLWURVDPLQH RQC
"HFKDNKDP S4RK® FPDBVWRKLWKDZRUGFKRODQJILRFDUFLQRPD LQ 2SLVWKRUF
3LQODRD 3<RQJYDQLR@®ADQLVKL LQIHFWHG 6\ULDQ JROGHQ KDPVWHUV
6 2[LGDWLYH DQG QLWUDWLYH VWUHVV LQ
2SLVWKRUFKLYQINEWHGUL®DPVIVWD QD PMHEBWDQDSD : % /LYHU 10X
LQGLUHFW HIIHFW DIWHU SUD]LTXD\QWRHFQ DWWHIED VEFRRQW Q BIPRSKIUUFLQRPD 9
7URGEH G+\J
5LIDQWAX@ISDNMX@®SRRZR@GXQ®WDJ
DQEDULQDVXWD 7 +XPDQ SDWKRORJ\ RI
2SLVWKRUFKLVY YLYHUULQL LQIHFWLRQ D FRPSDULVRQ RI
DGXOWV DQG- FKIRBEE HQ 6



