JOi #QHBbK2 /2b HBTQT QiadBM2b 2i #BQK |
K H/B2b + '/BQp b+mH B 2b
MB2 *? KT BM

hQ +Bi2 i?Bb p2 bBQM,

. MB2 *? KT BMX J0i #QHBbK2 /2b HBTQT QitiBM2b 2i #BQK ‘[m2m b /
* "/BQHQ;B2 2i bvbi K2 + "/BQp b+mH B '2X kyRkX /mK b@yRkkyNNy

> G A/, ImK b@yRkkyNNYy
21iTbh,ff/mK bX++b/X+M bX7 f/imK b@yRkKyNNYy
am#KBii2/ QM kd P+i kyR8

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X
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6RXWHQX OH -DQYLHU
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$OH[LV $48,/,1% SURMHFW ODQDJHL
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BURIHVVHXU +XJK %$55(77 SRXU VHV SUpFLHX[ FRQVHLOV HW V
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PID\DQW DFFXHLOOLH FKD OHXHGH XD P 5 IQVH DWXF K MIRX GXWW HR @ H
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8Q JUDQG PHUFL j 5RP .58(*(5 UHVSRQVDEOH GH OD SODW|
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-HWLHQV j WpPRLJQHU PD VLQFqQUH HW SURIRQGH JUDWLW
ODWKLHX &%$53(17,(5 G DYRLU ELHQ YRXOX pYDOXHU FH PpPRLU|
ODULH ,UgQH O0%$/(:,$. GIDYRLU DFFHSWHU GH SUpVLGHU FH MXU!

OHUFL j *HQHYLQYH &25'211,(5 j =RXKHU 0$-' HW $OH[LV $4
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,ODXUDLW pWp GLIILFLOH GH WUDYDLOOHU FKDTXH MRXU
SHUVRQQHV TXL PIfRQW HQWRXUp SHQGDQW FH VWDJH HW SHC
*UDQG OHUFL




0(7$%2/,60( '(6 /,323527(,1(6 (7 %,20$548(856 '$16
/(6 0$/$',(6 &$5',29$6&8/%$,5(6
D u}]&® [/vP v] pC&E ,BAnbds 281D 0

5(680(
METABOLISME DES LIPOPROTEINES ET BIOMARQUEURS DANS LES MALADIES CARDIOVASCULAIRES

0DOJUp OHV QRPEUHX[ SURJUQV UpDOLVpPVY HQ UHFKHUFKH
FRQVWLWXHQW OfXQH GHV SULQFLSDOHV FDXVHW GH PR
GPpFRXYHUWH GH QRXYHDX[ ELRPDUTXHXUV HVW XQ HQMHX
/H SUHPLHU SURMHW GDQV FH PpPRLUH GJLQJpQLHXU EFRQF
ErwWwD +'/ &HOXL FL D FODLUHPHQW GpPRQWUp TXH OHV SU
SODVPD HW TXH OHXU FRQFHQWUDWLRQ HVW WULEXWDLU
/&$7HW3/ /D GHX[LgPH pWXGH LPSOLTXH OD PHVXUH GHV |
F\WRPpWULH HQ I0X[ FKH] GHV SDWLHQWY DWWHLQWV G K
WUDLWHPBRMW QVH /HV UpVXOWDWYV RQW PRQWUp TXH C
FRQFHQWUDWLRQ GH P IGDURS IDHVEPDOVYRY WRWDORIWLGPH
PHVXUH GH OD FLQPWLTXH GH OD SURWPLQH &53 HQ XWLC
YRORQWDLUHV REqVHV DYDQW HW DSUqV OD SHUWH GH S
SRVVLEOH GH PHVXUKB3GH QWX 0ERYHWVEBH 0D DLGH G LVRW
VSHEWURPpPWULH GH PDVVH OHV UpVXOWDWYV VXJIJqQUHQW
KpSDWLTXH GH OD &53HVERRODOHWWNWYHPHQMR QW UpYpOpV LQ
VXSSOpPHQWDLUHY VRQW QpFHVVDLUHYV

ORWYV FEPODGLHYVY FDUGLRYDVFXODLUHY ELRPDUBXKHXUV I
ErwWD 53

$%675%&7

LIPOPROTEINS METABOLISM AND BIOMARKERS IN CARDIOVASCULAR DISEASES

'"HVSLWH WKH KXJH SURJUHVV PDGH LQ PHGLFLQH FDUGL
JUHDWHVW FDXVHV RI GHDWK LQ WKH LQGXVWULDOL]HG Z
HYDOXDWH WUHDWPHQWYV HIILFDF\ DW WKH SUHFOLQLFDC
SKDUPDFHXWLFDO LQGXVWU\ 7KH ILUVW SURMWHN¥KH LQ V
PHDVXUHPHQW RI SUH EHWD +'/f FRQFHQWUDWLRQWVH7KLV Il
EHWD +'/ LV KLJKO\ XQVWDEOH LQ SODVPD DQG WKDW LW
LQKLELWRU RI WKH HQ]J\PHV /&%$7 DQG /3/ 7KH VHFRQG FRC
PLFURSDUWLFOHV XVLQJ IORZ F\WRPHWU\ LQ SDWLHQW
XQGHUJRLQJ DSKHUHVLV 7KH UHVXOWY KDYH VKRZQ WKDW
FRQFHQWUDWLRQV LQ SODVPD 7KH WKLUG SURMHFW LQYR
PDVV VSHFWURPHWU\ LQ REHVH YROXQWHHUV EHIRUH DC
GHPRQVWUDWM GRWKD®OH WR PHDVXUH WKH WXUQRYHU R
LVRWRSHVY DQG PDVV VSHFWURPHWU\ WKH UHVXOWYV VXJJ
RXWSXW RI &53 &ROPDVWVFOWMMNYHODOYMKHRYHG LQIRUPDWLYH |

.H\ZRUGNWDUGLRYDVFXODU GLVHDVHV ELRPDUNHUV DWKH
+'/ &53
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TABLES DES MATIERES

SHPHUFLHPHQWYV

ILVWH GHV $EUpYLDWLRQV

7TDEOH GHVY PDWLQqUHYV

$

%

L, 1752'8& 7,21 €& EENEK KKK KKK KKK KK KKK

(78'"( %,%/,2*533+,48 («««KKKKKL KKK KKK KKK KKK K

OpWDEROLVPH GHV OLSLGHYV GDQV OTRUJDQLVPH«««
*PQpPUDOLWPYV VXU OHV OLSRSURWPLQHYV ««««««««««
BWUXFWXUH GHVY OLSRSURWPLQHYV «««&«««&K KKK
/IHV GLIIpUHQWHY FODVVHYVY GH OLSRSURWpPLQH\
/IHV DSROLSRSURWPLQHY KXPDLQHYV ««««««««««c
/IHV UpFHSWHXUV FHOOXODLUHYV GHV OLSRSURW
/IHV HQ]J\PHV LPSOLTXpHY GDQV OH PpWDEROLVF
OPpWDEROLVPH GHV OLSRSURWPLQHY ««««««««&««L
9RLH H[RJgQH GH OTLQWHVWLQ YHUV OH IRLH,
9RLH HQGRJqQH GX IRLH YHUV OHV WLVVXYV St
7TUDQVSRUW LQYHUWHGXVEXROWHWWBWPURIOpULTXH
JRUPDWLRQ GHYV SUpPp +'"/«&&«««&KLLK KK LK K
(1TOX] GX FKROHVWpPURO FHOOXODLUH ««««««:<
(OLPLQDWLRQ GX FKROHVWPURO « «««««&KLLL KK <
/IHV WUDQVSRUWH XUV « &« &« &KL LLLKLLLLL L LKL LK
OpWDEROLVPH GpWDLOOpPp GHV GLIIpUHQWHY SDUWL
JRUPDWLRQ GHV SDUWLFXOHV SUp +'/«c«c«aa«c«
7TUDQVIRUPDWLRQ GHWV &k « +< k dhdX «
7TUDQVIRUPDWLRQ 6 Hdk SOk W FkdXH V
&RQYHUVLRQ SHWLWHY BRQUIHYV « « « « « «
&EGRQYHUVLRQ BAWUpP +'/««€«&«a«ELK

SDWKRORJLHYVY DVVRFLpHV j XQ GpVpTXLOLEUH GH O
ITTIDWKPURVFOPURVH «««««&& LKL LK KK LKL KKK LK
/IRFDOLVDWLRQ GH OYDWKpPpURVFOPURVH «««««««
(WDSHV GH IRUPDWLRQ GH OD SODTXH GYDWKnp!
/THV IDFWHXUYV GH ULVTXH &« &« & &« &KL LKL LK KKK
J)DFWHXUVY QRQ PRGLILDEOHYV ««&«&&«& LKL LK<
JDFWHXUY PRGLILDEOHYV ««&«««&&KLKKK L LK K
[T TK\SHUFKROHVWpPUROpPPLH IDPLOLDOH«&&«®CKKK &K
EOLOQLTXH «««&&KEEE KKK KK KK KK KK KKK K
*PQPWLTXH HW SK\WWLRSDWKRORJLH«««««««««««
TUDLWHPHQW GH OTK\SHUFKROHVWpPUROPpPPLH IL
/ID SULVH HQ FKDUJH PpGLFDPHQWHXVH OHV




BWDWLOQHV QUL LKL KKK KL LKL K
SpVLQHYVY VpTXHVWUDQWHY GH FKROHVWPpPUF
'pULYpV GHV ILEUDWHV HW GH OYDFLGH QLI
(IPWLPLEHCQ®QUUAKLL KELLLLKL &
SFXWUHY PROPFXOHVKCUUALLLLKLLLKLLK K
ERQGXLWH GX WUDLWHPHQW &KL LLLLKL
ITDSKpPUQVH GHYV /'] ««« &« & € &«

IO T mOo

v, ID SURWPLQH & WHDOFRWLLYYHS BRURWY e d € «« « «
&DUDFWpPpULVWLTXHY JpQpUDOHY RULJLQH HW XWL
FLVWRULTXHGCUEAEEAEEAELELLLLL LKL LKL KL K
BWUXFWXUH «««««««RECLL KL LKL LKL K
B V\Q WK gV H ««a i aaaiaEELLEELL LK
ELOQPWLTXH &« &« &KL LKL LLLLL LK KKK
OPWKRGHY GH GRVDJH «««&&&««CLLL KKK LKL L
ODULDWLRQV FOLQLTXHYV «««««&& KKK KKK LKL K K « <
5{OH GH OD &53«««««&«&KLKKKLLLKKLLKK K
/ID &53 ELRPDUTXHXU GX ULVTXH LQGpSHQGDQW
FDUGLRY DV FXXR K & ddhececas « « « « « € € & &« &

, 9 /IHV PLFURSDUWLFXOHY HQGRWKpOLDOHY HW DSSOI
ITHQGRWKPOLXP YDVFXODLUH ««&«&& QKKK L KK LK KKK <
"PILQLWLRQ « &« &ELLLL LK K KL LKL L
,PSOLFDWLRQ GH OfHQGRWKpPOLXP GDQV OHYV
LPPXQRORJILTXHY ««««& &K KKK KKK K KL K « «
&EDUDFWpPULVWLTXHYV JpQpUDOHYV RULJLQH HW IRUP
&RPSRVLWLRQ GHVY PLFURSDUWLFXOHY ««««««« <«
6WUXFWXUH PHPEUDQDLUH HW WUDQVORFDW
*HQQVH GHV PLFURSDUWLFXOHYV ««««««&««CLE LK
/HV VWLPXOL GH OD SURGXFWLRQ GH PLFURS
SKpQRPQQHYV SUpVLGDQW j OD © QDLVVDQFH
'"HV PLFURSDUWLFXOHY YDULDEOHY GYfXQH ©
OLFURSDUWLFXOHY HQGRWKpOLDOHV QRXYHDX][ PO

& 0(685( ,1 9,752 '"(/$ &21&(175%$7,21 '(6 3B'(/ XWQUBRMHW
O R R T ZZZZZZ X ZZZZX ZZ X ZZZZZZZ X RS

5DWLRQQHO HW REMHPW LMVEGHEQOAWXCEFHYV SUp +'/«.

ODWPULHO HW OpWKRGH V ««&& &K LLK KL L LK KL L KL

SURWRFROH GIPWXGH®C®®CCLLLLLLKLLLKLLL LKL €K

ODWPULHO ««««&&&LKEELLLLLLLLLLLL KL

(FKDQWLOORQV®UUAKLLLKKLLKKLKLLLKLLLLK K«

OPWKRGHV KA UAALKLLLLLLLLLLLLLKCLL «
ITTPOHFWURSKRUQVH®®QAUAEKALELLLLLLK KL KK

yPPXQREORW «« &K KKK KKK KKK KKK




7UDQVIHUW SDVVLI GHV SURWpPLQHV««««« ««
JLIDWLRQ EORFDJH HW LPPXQRGHWHFWLRQ «
IRUPDOLVDWLRQ «««««««&EEKLLLL LKL K
SpVXOWDWY HW '"LVFXVVLRQ «««««&&&E LKL L LKL LKL L LK K
S5PVXOWDW YV « &« &L KK LKL L K KL LKL L KKK
/IRFDOLVDWLRQ«G MU« BUPcc« «
'"PWHFWLRQ GHV SUp +'/ GDQV OH SODVPD««««c«
(1 THWV GH OD GXUpH GH VWRFNDJH HW GH OD
UHODWLYH GHV SUp +'/eeaUE&EELEEKLLLLL K
(1THWV GX '"17% VXU OD+VWBRBE&ELOLWR GHV SUp

"LVFXVVLRQ « &« &« &KL LKL LK LKL KKK

9(56 81( 67%$1'$5',6%7,21 '(/$ O(7+2'( '( 48%17,),&%7,21 '(6
0,&523%$57,&8/(6 $'$37(( (1 5(&+(5&+( &/,1,48(««««
S5PVXOWDW YV «« &« QLKL E KKK LKL LKL LK KL L
2SWLPLVDWLRQ GX SUpOgYHPHQW SODVPDWLTXH S|
, VROHPHQW HW FRQVHUYDWLRQ GX SODVPD Gl
WXEH GH SUPOQgYHPHQW ««««& &€« &K LKL LKL KL
&RPSDUDLVRQ HQWUH SUpOqQYHPHQWY IUDLV HYV
(1 'THW GX GpODL HQWUH SUpOqQYHPHQW HW VD
PLFURSDUWLFXOHYVY «««&«&&KKKKKLL KKK K KL KK
2SWLPLVDWLRQ HW VWDQGDUGLVDWLRQ GH OD IHQ
DYHF OHYV ELOOHY OpJDPLJ««&&&KKKK KKK KK LKL K KK KK
OLVH DX SRLQW GX PXOWLPDUTXDJH HW GH OD TXD
PLFURSDUWLFXOHY ««««««&«&K KKK KKK KKK KKK K KK KL
OPWKRGH UHWH Q X H « &« « &« &K KKK K E KKK KKK
. &ERPPHQWDLUHY HW SHUVSHFWLYHV ««&«&«««K KKK KLK-
0(685( '(6 0,&523%$57,&8/(6 &,5&8/$17(6 3%$5 &<720(75,( (1
)/8: &+(= '(6 387,(176 $77(,176 'T+<3(5&+2/(67(52/(0,(
)$0,/,%$/( (1 75%,7(0(27 /'] $3+(5(6( 3URMHW Qf ««««««&«
, SDWLRQQHO HW REMHFWLI GH OfpWXGH GHV PLFUR
ELRPDUTXHXUV GH OY{DWKpURVFOpPpURVH DX GpEXW
IDPLQ&KR ©@dk « « « « « « &« &« KKK KKK KKK K KL
ODWPULHO HW OpWKRGH V ««&& &KL LK KK LKL L KK LKL K
SDWLHQWY HW SURWRFROH GH OfpWXGH««««««««««
3UpOqYHPHQW HW WUDLWHPHQW GHV pFKDQWLOOR:
OPWKRGHYV GIDQDO\VH «««& &KL KL LK KK LKL KK L LK
$QDO\WH SDU F\WRPPWULH GH 10 X[ «««&««&«L &K<
FODOVWH VWDWLVWLTXH «««&&&KEK KKK KKK KKK KKK
s S5pVXOWDWY HW '"LVFXVVLRQ «««&&&KEE KKK KKK KL LKL K K




) 0(685( '(/$ &,1(7,48( '(/$ & 5(%&7,9( 3527(,1( &53 3%$5
63(&7520(75,( '( 0$66( &+(= '"(6 3%$7,(176 92/217%,5(6 2% (6 (
$9%17 (7 $35(6 3(57( '( 32,'6 3URMHW Q f« «eaass € « « «

SDWLRQQHO HW REMHFWLI GH OTpWXGH GH OD FLQj

SBULQFLSH GTXQH pWXGH FLOQPWLTXH «««««««««a«««<

ODUTXDJH GHV OLSRSURWPLQHYV «««««&&KLLK KKK
$GPLQLVWUDWLRQ GX WUDFHXU GDQV OH PDUT
ORGPOLVDWLRQ PDWKPPDWLTXH «««&&«««KKLLL KK
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A- INTRODUCTION

0DOJUp OHV QRPEUHX[ SURJUQV UpDOLVpV HQ UHFI
FDUGLRYDVFXODLUHV FRQVWLWXHQW OfXQH GHV SULQFLSTC
SD\V LQGXVWULDOLVpY (OOHV WRXFKHQW SOXV GH PLC
H[SHUWV SUpYRLHQW TXJ{HOOHV FDXVHURQW SOXV GH
PLOOLRQV HQ 'H SOXV OH GpYHORSSHPHQW GH PpGLF
GX PPWDEROLVPH HVW GHYHQX H[WUrPHPHQW GLIILFLOH 3
ELRPDUTXHXUV SRXU SUpGLUH HW pYDOXHU UDSLGHPHQMW
PPGLFDPHQWY DX[ QLYHDX[ SUpPFOLQLTXH HW FOLQLTXH G
SKDUPDFHXWLTXH $FWXHOOHPHQW HQ SUDWLTXH FOLQL
SUPYHQWLRQ SULPDLUH FDUGLR YDVFXODLUH OH ULVTXH
SDU GPHRG®OHY GH ULVTXH @ ,0 VIDJLW GH PRGgqOHV PDWK|
GH FH ULVTXH HQ IRQFWLRQ GH SDUDPqWUHV GLWV © IDFW
U{OH FDXVDO GDQV OHV PDODGLHV FDUGLR YDVFXODLUHYV
GpWHUPLQHU FHV SDUDPQWUHV SRXU FKDTXH SDWLHQW |j
FOLQLTXH HW GYXQH DQDO\WH GH VDQJ HW RX G{XULQH
OTpYHQWXHOOH VXUYHQXH GIXQH PDODGLH FDUGLR YDVFX
FODVVHU VFKpPDWLTXHPHQW OHV SDWLHQWY GDQV WURLYV
IDLEOH LQWHUPpPGLDLUH RX KDXW 1pDQPRLQV OHV IDFWHF
ULVTXH PXOWLIDFWRULHOV UHVWHQW LQVXIILVDQWYV SRXU
OH ULVTXH GipYpQHPHQWY FDUGLR YDVFXODLUHV XOWpU
SRQGpUpPY VHORQ OD SRSXODWLRQ pWXGLpH HW QH SHXYHC
3DU DLOOHXUV VL OJDWWLWXGH j WHQLU IDFH j XQ VXM
VWDQGDUGLVpH HOOH OfHVW EHDXFRXS PRLQV HQ FH TX
LQWHUPpPGLDLUH 3RXU JDUDQWLU DX[ SDWLHQWV XQH P
QRPEUHXVHV pTXLSHV RQW DLQVL FKHUFKp j LGHQWLILHL
SK\WLTXHV RX ELRORJLTXHV | PrPH GH PLHX[ SUpGLU
FDUGLRYDVFXODLUHV HW RX GYDIILQHU OH PRGqOH GH FDO

3bUPL OHV HQMHX[ GH UHFKHUFKH IRQGDPHQWDOH
DXMRXUGTKXL GpYHORSSpHVY SDUPL OHVTXHOOHYV LGHQWI
OH PpWDEROLVPH GHV +'/ OLSRSURWpPLQHV KDXWH GHQVLW




OH VDQJ OD UpJXODWLRQ pSLIJpQpWLTXH DX FRXUV GH
O\PSKRF\WHV HW GHV PDFURSKDJHV OD UHFKHUFKH GH
OHXFRF\WDLUH DUWPpPULHO OH SKpQRW\SDJH GH SDWLHC
WUDYDX[ UHODWLIV j OD & UpDFWLYH SURWpPLQH XOWUDVH
QDWULXUpPWLTXH GH W\SH % %13 HW OH 17 SUR%13 j OTfk
pWp HQ SDUWLH UpDOLVpPV HQ FH VHQV &HSHQGDQW OH
GpILQLWLYH TXDVL QXOOH ,0V QfRQW HQ HIIHW XQ LQW
GIXQ pPYPQHPHQW LVFKpPLTXH &53XV 7 %13 HW 17 SUR
GIDPpOLRUHU OH PRGQOH GH FDOFXO GX ULVTXH FDUGLR
KRPRF\WWpLQH OLSRSURWPLQH D $XMRXUGTKXL SOXVLI
XQH QRXYHOOH FODVVH GH ELRPDUTXHXUV OHV PLFURSD
LVVXHV GHV PHPEUDQHY FHOOXODLUHVY SUpVHQWHV GDQV
GDQV OH VDQJ GILQGLYLGXV LQGHPQHV GH WRXWH PDO
QRWRLUHPHQW ORUV GX GpFOLQ GH QRPEUHXVHV SDWKRO
GDQV OH FDV GH SDWKRORJLHYV pYROXDQW j EDV EUXLW V.
DWKpURPDWHXVH FHUWDLQHY FDUDFWpPULVWLTXHV GH FHV
VWDGH GYpYROXWLRQ GH OD PDODGLH 6L FHWWH K\SRW
ELRPDUTXHXU SRXU PLHX[ VWUDWLILHU OH ULVTXH FDUGLR
HQ FKDUJH GHY SWDpVIHOQW R Q SULPDLUH GHV PDODGLHV FDU

&YHVW OH SURFHVVXV QpFHVVDLUH j OD UHFKHUFKH HW
IHUD OYREMHW GH FH PpPRLUH &H PpPRLUH GYLQJpQLHXU
VWUXFWXUH HW OH PpWDEROLVPH GHV OLSLGHV &KDSLWI
LPSOLTXpV HW OHV SDWKRORJLHV FRQQXHV j FH MRXU TX
SDUWLFXOLHU GHV SUp ErwD +'/ TXL MRXHUDLHQW OH U{O
H[FgV GHV PHPEUDQHY FHOOXODLUHV /H FKDSLWUH ,,, HV
ELRPDUTXHXU GX ULVTXH LQGPpSHQGDQW GH VXUYHQXH G
FKDSLWUH ,9 HVW XQ UDSSHO ELEOLRJUDSKLTXH VXU OH
DSSOLFDWLRQV HQ UHFKHUFKH FOLQLTXH /HV WUDYDX[ Gp'
OD PHVXUH LQ YLWUR GHV FRQFHQWUDWLRQV GHV SUp Er
OYDQDO\VH GHV PLFURSDUWLFXOHY FLUFXODQWHV SDU F\
GI{K\SHUFKROHVWpPpUROpPLH IDPLOLDOH HQ WUDLWHPHQW
OfpWXGH GH OD FLQpWLTXH GH OD SURWpPLQH &53 SDU V
YRORQWDLUHY REqQVHV DYDQW HW DSUqV OD SHUWH GH SRL
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DFLGH ELOLDLUH VRLW rWUH GLUHFWHPHQW H[FUpWp GDQ\

/H FKROHVWpPURO HVW OH SUpPEFXUVHXU GHV KRUPRQHYV
RUJDQHV RX WLVVXV TXL OHV VIQWKpWLVHQW 2Q SHXW FL!
OH FRUWLVRO DLQVL TXH OHV WHVWLEXOHV RX OHV RYDLU
OHV °VWURJQQHYV
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6WUXFWXUH GHVY OLSRSURWPLQHYV
,O H[LVWH SOXVLHXUV FODVVHV GH OLSRSURWPpPLQHV |

(OOHV VRQW FRQVWLWXpHV
'IfXQ F°XU K\GURSKREH FRQWHQDQW OHV HVWHUV GH FKI
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/IHV GLIIpUHQWHY FODVVHV GH OLSRSURWPLQHYV K
,O H[LVWH SOXVLHXUV FODVVHV GH OLSRSURWPpPLQHV

/HV FK\ORPLFURQV &0

/HV OLSRSURWPpPLQHV GH WOKV\ERYVH GHWALMSRSUR W
/HV OLSRSURWPLQHV GH G HQWHWP HGWHW\P'gHEL\DLWH/ LS
/HV OLSRSURWPpPLQHV GHREDWQN IGMQNISWEURMWHLQ

/HV OLSRSURWPLQHV GH LKIKX'WBVEAMQAVLERSYRWHLQ

,O H[LVWH pJDOHPHQW XQH DXWUH VRUWH GH OLSRE
PROpFXOH GYDSROLSRSURWpPLQH D UHOLpPH SDU XQ SR




YLIXUH /D GLVWULEXWLRQ HQ IRQFWLRQ GH OD WDLOOH
HW GH OD GHQVLWp GHV SULQFLSDOHV FODVVHV GH
OLSRSURWPLQHV KNPBU®BVULVRQ V

3ULQFLSOHV Rl ,QWHUQDO OHBGRFLQH H pGLWLRQ

/ /IRQJR $RIWK )DXFL 'HQQLV / .DVSHU

BWHSKHQ / +DXVHU - /DUU\ -DPHVRQ -RVHSK
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&HV OLSRSURWPLQHV GLIIQUHQW SDU OHXU GHQVL
DSROLSRSURWpPLQHV DLQVL TXH SDU OD FRPSRVLWLRQ OL
(& 7* YDULDEOH &HV SDUWLFXOHV SHXYHQW DLQVL rWUH F

/JHXU FRQWHQX OLSLGLTXH OHV FK\ORPLFURQV HW O
GHV WULJO\FpULGHV DORUV TXH OHV ,'/ ['/ HW +'/ YpKLFX
FKROHVWpURO
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/IHV DSROLSRSURWPpPLQHV KXPDLQHV

/JHV DSROLSRSURWPLQHV IUDFWLRQ SURWPpPLTXH GHV C
GDQV OD VWUXFWXUH HW OD VWDELOLWp GHV OLSRSURWp
WUDQVSRUW GHV OLSLGHV GDQV OHV FRPSDUWLPHQWYV LQ
pJDOHPHQW UHVSRQVDEOHV GHV SURSULpWpPV IRQFWLRQQC
GHYHQLU PpWDEROLTXH (Q HIIHW FHV SURWPpPLQHV VRQW
GHV OLSRSURWPpPLQHV GDQV OD UpJXODWLRQ DEFWLYDWLR
POWDEROLVPH GHV OLSRSURWpPLQHV SDU H[HPSOH OYDSF
OTHQ]\PH /BSZWKLQ &KROHVWHURBWFDQMDQVOHDDVRIQ GH
j OHXUV UpFHSWHXUV FHOOXODLUHV TXL SHUPHW OHXU FD
HVW LQKLELWULFH GH OD OLDLVRQ GHV /'/ j VHV UpFHSWHF
UpPpFHSWHXU VJIHIIHFWXH SDU OJLQWHUPpPGLDLUH GH OYDSF
'/ 1'l HW GH OYDSR $, SRXU OHV +'/ -XVTXYj SUpVHQ)
GIDSROLSRSURWPpPLQHV D pWp LGHQWLILp HW FDUDEWpPULVp
GpILQLVVHQW OHV GLIIpUHQWHY VRXV SRSXODWLRQV GH Ol

/IHV UpFHSWHXUV FHOOXODLUHY GHV OLSRSURWQP!

7TRXW DX ORQJ GH OHXU VpMRXU GDQV OH FRPSDUWLF
SHXYHQW r'WUH UHWLUpHY GH OD FLUFXODWLRQ SDU GHV |
IRLH HW GHV WLVVXV SHUL®KpULAXHVMDRXOMOBYQGH UpFHS\
SULQFLSDOHPHQW UHVSRQVDEOHV GH OD FDSWDWLRQ GHYV
DX[ /'/ /'l 5"/ SHFHSWHRB/'/ 5 5 HODWHG BWRWH/LER'/
SHFHSWHRW FHOOH GWNDUYHEBISHWRXHUXUV 2 $ORUV TXH OD
OLSRSURWPpPLQHYV SDU OHV UpFHSWHXUV DX[ /'/ VIHIIHFWX
UpFHSWHDXYWHQIFHXUG6FDYHQJIJHU S5HFHSWR/W7\SIHSDEOH GH F
VPOHFWLYHPHQW OHV HVWHUV GH FKROHVWpPURO FRQWHAQ X
OD SDUWLFH@O@HDGFWRQFDSWDWLRQ VpOHFWLYH RX QRQ
DVVXUH XQ DSSURYLVLRQQHPHQW HQ FKROHVWpPURO GHV F
OD FDSWDWLRQ GX FKROHVWpPURO YLD OH /'/'5 SDU OHV K
IRUPH GYDFLGHYVY ELOLDLUHVY OH IRLH pWDQW OH SULQFLSD




/IHV HQ]J\PHV LPSOLTXpHVY GDQV OH PpWDEROLVPH

$X FRXUV GH OHXU SDVVDJH GDQV OH FRPSDUWLPHQ
VXELVVHQW GHV UHPDQLHPHQWY SDU GLIIpUHQWHY HQ]J\PI
OfHQGRWKpPOLXP YDVFXODLUH RX GHV +'/ FLUFXODQWHYV /
SURWHLQ GH OD /+ /LSDVWUHSRBEBWHTLXQH/LISWV/Z/

OpWDEROLVPH GHV OLSRSURWPLQHYV

/H PPWDEROLVPH GHV OLSRSURWPpPLQHV DX VHLQ GX FRI
GHX[ YRLHV RSSRVpHYV

/D YRLH GIDSSRUW GHV OLSLGHV HOOH LPSOLTXH O
WUDQVSRUW GHV OLSLGHV DOLPHQWDLUHYV GH OJLQWHVWL
KpSDWLTXH H[RJGQH SXLV GX IRLH YHUV OHV WLVVXV Sp
YRLH HQGRJGQH SRWHQWLHOOHPHQW DWKpURJqQH

/D YRLH GH UHWRXU GHV OLSLGHVY HOOH HVW DVVXU
GHV WLVVXV SpULSKpPULTXHV YHUV OH IRLH SHUPHWWDQW
QDWLYH WY DSWIRWPDWLRQ HQ DFLGHV ELOLDLUHV YRLH D¢

9RLH H[RJgQH GH OfLQWHVWLQ YHUV OH IRLH

/JHV OLSLGHV DOLPHQWDLUHVY SULQFLSDOHPHQW FRQ\
IRUPHQW GHV PLEHOOHV DX QLYHDX GH OD OXPLqUH GH O
HQWpPpURF\WHV GH OD PXTXHXVH LQWHVWLQDOH LQWHUQDO
WUDQVIRUPp HQ HVWHUV GH FKRLH©WPRIHR®]\BHEUS$ O T8 RR\®H
$F\O7UDQVIHUDVH ORFDOLVpH GDQV OH UpWLFXOXP HQGRS
1IRUXRY DO /HV HVWHUV GH FKROHVWpPURO HW OHV WULJO'
OHV FK\ORPLFURQV TXH V\QWKpWLVHQW OHV HQWpURF\WH"
SXLV UHMRLJQHQW OD FLUFXODWLRQ VDQJXLQH DX QLYHDX
IRUPH WURQTXpH GH OfDSR % FRUUHVSRQGDQW DX] (
HVW QpFHVVDLUH j OfYDVVHPEODJH GHV FK\ORPLFURQV ¢
SRVWSUDQGLDOH OD V\QWKqVH HW OD VpFUpWLRQ GHV FK
GH OLSLGHV DEMWRUEQ@V 1RUXP

$X FRXUV GH OHXU WUDQVLW OHV FK\ORPLFURQV YRQV
SURYHQDQW GHV +'/ /Y{DFTXLVLWLRQ GH FHV DSROLSRSU
POPWDEROLVPH GHV FK\ORPLFURQV (Q HIIHW ORUVTXH OHV




OLSRO\WWLTXH DQFUpH GDQV OTHQGRWKpPOLXP YDVFXODLUF
SHUPHWWUH OTK\GURO\VH GHV WULJO\FpULGHV HQ DFLGHYV
OHV WLVVXV SpULSKpULTXHV SRXU \ rWUH VWRFNpV WLVYV
FRHXU HW FHUYHDX 'H SOXV OfDSR &,, UHWDUGH OfpOLP
VDQJIJXLQH HQ GLPLQXDQW OHXU OLDLNWQDDX[ 4B BHRANIBX\U V
DO (Q UHYDQFKH OYDSR &,,, HVW LQKLBEMWDOFH GH Of
opbQ®ww bo /H UDSSRUW DSR &,, &,,, GHV FK\ORPLFURQV HYV
GH OYDFWLYLWp /3/

6RXV OYDFWLRQ GH OD /3/ OHV FK\ORPLFURQV SHU(
WULJO\FpULGHV HW XQH SDUWLH GH OHXUV FRPSRVpV
SKRVSKROLSLGHVY FKROHVWpURO OLEUH DSR $, HW DSR
SHWLWHV VRQW DORUV TXDOLILpHY GH SDUWLFXOHYV UpVL
VRQW FDSWpHV VRLW SDU OHV WLVVXV SpULSKpULTXHV S
PXVFOH VTXHOHWWLTXH VRLW SDU OH IRLH J/YfHQGRF\W
VIHIIHFWXH YLD OYDSR ( OLJDQG GH SOXVLHXUV UpFHSWH:

$SUqV HQGRF\WRVH OHV UHPQDQWY GH FK\ORPLFURQV
DVVRFLDWLRQ SURYRTXH XQH GpJUDGDWLRQ TXDVL FRPSC
HVWHUV GH FKROHVWpURO /H FKROHVWpPURO OLEUH DLQV
OLSRSURWPLQHV VI\QWKpWLVpHVY SDU OH IRLH OHV 9/'/ R
ELOLDLUHV VRLW GLUHFWHPHQW VRLW VRXV IRUPH Gf
FKPQRGpPVR[\FKROLTXH /[HV VHOV ELOLDLUHV VRQW HQVX
JUrOH SXLV UpDEVRUEpV HQ JUDQGH PDMRULWpP DX QLYH
FLUFXODWLRQ SRUWH DYDQW GfIfrWUH FDSWXUpV SDU OH I
HIFUpWp DYHF OHV VHOV ELOLDLUHV VXLW OH PrPH FKHPLC
KpSDWLTXH HQGRJgQH

9RLH HQGRJqQH GX IRPLHLBEKPVLOKMWLVYV XV

$SUqV HQGRF\WRVH GHV FK\ORPLFURQV SDU OH IRLH
SUDQGLDOHVY OD YRLH HQGRJgQH GIDSSRUW GHV OLSLGH’
DVVXUH OH WUDQVSRUW GHV OLSLGHV GX IRLH YHUV OHV W
'DQV OHV KpSDWRF\WHV OH FKROHVWpPURO OLEUH HVYV
ON$&%7
&HV HVWHUV GH FKROHVWpPURO DLQVL TXH OHV WULJO\Fpl
SDUWLH GH OfHVWPpPULILFDWLRQ GHWRWLGE YV VBRW GLEVUHW




LQFRUSRUpPYV GDQV OHV 9/'/ QRXYHOOHPHQW V\QWKpWLVpH
OYDSR % GHV FK\ORPLFURQV HVW QpFHVVDLUH j OfDVVH

&KH] OJKRPPH OHV 9/'/ QH FRQWLHQQHQW TXH GH C
URQJHXUV HOOHV SRVVgGHQWHW DIHP H/GIW ©/TDSRFBpW pHM
OHV KpSDWRF\WHV FRQWLHQQHQW pJDOHPHQW GHV DSR &
SDU OH IRLH

$SUQV OHXU VpFUPpWLRQ GDQV OD FLUFXODWLRQ VDQ.
OYDFWLRQ GH OD /3/ SRXU GRQQHU QDLVVDQFH j XQH QRX
BRXV OYDFWLRQ FRQMRLQWH GH OD /+ HW GH OD &(73 XQH
SDUWLFXOHV HQULFKLHV HQ HVWHUV GH FKROHVWpPURO
OYDSSDXYULVVHPHQW GX F°XU K\GURSKREH HQ WULJO\F|
OLSRO\WLTXHV /3/ HW /+ HW GIDXWUH SDUW GX WUDQVIH
/'/ pWDSH UpDOLVpH SDU OD &(73 ,0 IDXW WRXWHIRLV QR
IDLEOH DFWLYLWp &(73 RX WRWDOHPHQW GpILFLHQWHYV |
FKROHVWpPURO FRQWHQXV GDQV OHV 9/'/ SXLV GDQV OHV ,
OYDFWLRQ GH Of$&%$7 KpSDWLTXH (Q UHYDQFKH FKH] OH
&(73 KRPPH HW ODSLQ OHV 9/'/ ,'/ HW /'/ DFTXLqQUHQW \
HVWHUV GH FKROHVWPpPURO LVVXV GH OJHVWPpPULILFDWLRQ
+/

JHV '/ IRUPHQW XQH SRSXODWLRQ KpWpURJGQH &HYV
OYH[LVWHQFH HQ DPRQW GH GHX[ VRXV SRSXODWLRQV GH ¢
JURVVHV SDUWLFXOHV HQULFKLHV HQ WULJO\FpULGHYV

HQULFKLHV HQ HVWHUV GH FKROHVWpPURDO j c /HV 9/
.., SHWLWHV HW GHQVHV HW OHV 9/'/ DX[/'/, HW /'/ ,, SOX
HW 6KHSKHUG ,O D pWp GpPREWNOP TGHORRUWLOpHY

SRVLWLYHPHQW DYHF OH ULVTXH FDUGLRYDVFXODLUH RQV
LQWUDYDVFXODLUH SOXV LPSRUWDQW TH(M BBOX& HGHNVH/'/
DXJPHQWDWLRQ GX WHPSV GH UpVLGHQFH GDQV OH SODVP
R[\GpHY QRQ UHFRQQXHV SDU OH /'/5 VRQW LQWHUQDO
UpFHSWHXU © pERXBKDYH QBHRODWNHIS® RWWH 6DYWBWLRQ C
UpJXOpH 30DWW HW *RUGRQ OHV PDFURSKDJHV VH J
FHOOXOHV VSXPHXVHV SUHPLqQUH pWDSH GH OD IRUPDWLR:
GRQF XQ IRUW SRWHQWLHO DWKpURJgQH




$X FRXUV GH OHXU WUDQVLW GDQV OH FRPSDUWLPHQV
9/'/ ,'/ HW /'/ SHXYHQW rWUH UHWLUpHV GH OD FLUFXO
UpFHSWHXUV VSPFLILTXHV VLWXpV DX QLYHDX GHV WLVVX\
SDU OHV FHOOXOHV OHV OLSRSURWpPLQHV VRQW GpJUD
OYDSSURYLVLRQQHPHQW GHV FHOOXOHV HQ FKROHVWpPURO
i VD SURSUH KRPpRVWDVLH LQWUDFHOOXODLUH %URZQ HW
(Q LQKLEDQW OYDFWLYLWp GH Of+@Pp®KIOUJOXMDD
FRHQ]J\PH $ HQJ\PH OLPLWDQWH GH OD VI\QWKgVH HQGRJqQ
(Q DXJPHQWDQW OYDFWLYLWp GH O1$&$7 TXL YD SHUP
IRUPH GTHVWHUV GH FKROHVWpURO
(Q UpSULPDQW OfH[SUHVVLRQ GHV UpFHSWHXUV DX]
GIDXWUHV PROpFXOHV GH FKROHVWpPURO SDU OHV FHOOXO
/JHV HVWHUV GH FKROHVWpPURO SHXYHQW pJDOHPHQW rw
SDUWLU GHV OLSRSURWDpPLQHV TXL VH OLHQW DX UpFHSWH
OLSRSURWpPHTXBO$SFWRQ

fTUDQVSRUW LQYHUVH GX FKROHVWpPURO GHV WL

/H IRLH FRQVWLWXH OH SULQFLSDO RUJDQH FDSDEOH G
HW GH O pOLPLQHU GH OJRUJDQLVPH SDU YRLH ELOLDLUH °
DFLGHV ELOLDLUHV &HWWH YRLH GTpOLPLQDWLRQ QpFHV\
UDPHQpP GHV WLVVXV SpULSKPULTXHV YHUV OH IRLH &HWMW
LQYHUVH GX FKROHVWpPURO HVW DVVXUpH SDU OHV +'/

/W +'/ FRQVWLWXHQW XQH FODVVH GH OLSRSURWPpPLQH)\
GH SDUWLFXOHV DQWL DWKpURJGQHV (Q HIIHW GH QRPE
FRUUpODWLRQ QpJDWLYH HQWUH OH WDX[ SODVPDWLTXH
OfLQFLGHQFH GHV PDODGLHV FDUGLRYDVFXODLUHV OLOOF
&HWWH SURWHFWLRQ SDU OHV +'/ HVW DWWULEXpH GTXQ
FKROHVWpPURO H[FpGHQWDLUH HOOHV UDPQQHQW FHOXL F
GIDXWUH SDUW j OHXUV SURSULpWpV DQWLR[\GDQWHYV DQ
ILEULQRO\WLTKMVD@DOPEQHWR WIBQ 9LOHV *RQ|D® H ]




JRUPDWLRQ 6€HV BRMHPHSWHXUV SUpFRFHV GX F
H[FgV GHVY PHPEUDQHYV FHOOXODLUHYV

/JHV DFWHXUV LQLWLDX[ GH OD YRLH GH UHWRXU GX FKI
GIXQH DSROLSRSURWPpPLQH OLEUH DVVRFLpPH j TXHOTXHV PR
OLEUH /HV SDUWLFXOHV QDLVVDQWHY SUp +'/ VRQW GLVF
XQH PLJUDWXBQXQWMHO GIDIJDURVH /HXU PDWXUDWLRQ FRC
. +'/ J/YRULJLQH PpWDEROLTXH GHV +'/ QDLVVDQWHV HVW
PYLGHQFH OH U{OH PDMHXU GX IRLH GDQV OD IRUPDWLF
KpSDWLTXHV DS SIEOIRVR $ES WULSKRVSKDWH %LQGL®JI &DV
HITHW OD VXUH[SUHVVLRQ RX OYLQYDOLGDWLRQ GX JqQH
UHVSHFWLYHPHQW XQH DXJPHQWDWLRQ RX XQH GLPLQXWLF
7LPPLBW DO /HV SUp +'/ SHXYHQW pJDOHPHQW rWUH J
PPWDEROLVPH GHV OLSRSURWPLQHV TXL VRQW VRXPLVHV [
SHUPDQHQWYV $LQVL OD /3/ HQ K\GURO\VDQW OHV WULJO
GLPLQXH OD WDLOOH GX F°XU K\GURSKREH GH FHV SDUWL
H[FPGHQWDLUHVY HW OLEpUpV GDQV OH FRPSDUWLPHQW
6FKDHM WO RX HQULFKLVVHQW OHV . +'/ SRXU DXJPHQWH!

(QILQ OHV SUp +'/ SHXYHQW SURYHQLU GX UHPRGH
%DUWMNQYWO  %DHWHILO (OOVERUWE® +RSNMQYO
. XQLWDNH HW DIDHMR \D\WD

(1NOX[] GX FKROHVWpURO FHOOXODLUH

LHQ TXTpWDQW TXDQWLWDWLYHPHQW SHX LPSRUWDQ\
VRQW FRQVLGpUpHV FRPPH pWDQW OHV DFFHSWHXUV © S
/[fHITOX[ GH FKROHVWpURO FHOOXODLUH YHUV OHV +'/ V{HII

3DU GLIIXVLRQ SDVVLYH GX FKROHVWpURO GH OD P
HIWUDFHOOXODLUH FHOXL FL pWDQW LQWpJUp HQVXLWH |
WUDQVIHUW GpSHQG GX JUDGLHQW GH FRQFHQWUDWLRQ
FHOOXODLUH HW OH FRPSDUWHWHDW LEXWHBMDYFXODLUH 5

3DU OYDFWLRQ GH OTHQL® H @YABRDXI GHY RKROHVWpUR
FHUWDLQV W\SHV FHOOXODLUHYVY <RXQJ HW %UHFKHU

3bU OH UpFHSWHXU 65 % TXL HVW UHVSRQVDEOH G

FKROHVWpPpURO DX QLYHDX GH OD SDURL FHOOXODLUH &H




JUDGLHQW GH FKROHVWPpPURO H[LVWDQW HQWUH OD PHPEU
/JOHUD GRMDO <DEWHDPO HW GIDXWUH SDUW GH OD FRPS
HQ SKRVSKROLSLGHVH®HBO+'/ &N QEFEHNpUHQWY PpFDQLVPHYV
LQ YHWUBHV PpFDQLVPO WIPHNRWHDWMHXQFRQQXV 65 % MRXH
OTHIIOX[ GH FKROHVWPpPURO SDU GLIIXVLRQ IDFLOLWpH HQ
PHPEUDQH SODVPLTXH HW RX HQ IDYRULVDQW OfJLQWHUDF
PHPEUDQH FHOOXODLUH HMBIIJHU:LOOHBWRMEKEODW

3DU OJLQWHUPPGLDLUH GX UpFHSWHXU $%&$ TXL IDF
LQWUDFHOOXODLUH YHUV OD PHPEUDQH SODVPLTXH (Q HII
FHWWH SURWpPLQH PDODGLH GH 7DQJLHU HQWUH DXWUHYV
GH +'/ $V]WWORY +D\GIMQDO 7LPPHWVDO $ OJLQYHUVH C
VRXULV VXUH[SULPDQW OH JgQH FRGDQW SRXU $%&$ R
FKROHVWpPURO WRWDO HW W P'O FKRIOHWWEDRBBOV %H\M Z WD L \
DO

3DU OfLQWHUPpPGLDLUHS$GX QURVHGM MXIL SRRV SKDWH %
WUDQVSRUWHWVW GLUHFWHPHQW LPSOLTXp GDQV OfHIIOX
YHUV OHH®QH®\ DO .OXANWA®O I1DNDRAMWUDOD 6KDFKWHU

(Q HIOMWQJRUJHPHQW GH PDFURSKDJHV DYHF GX FKI
PRGLILPHV LQGRIW[IRHWWPRI@WX JqQH FRGDQW SRXU $%&*
FKROHVWpURRPBOJSWHPHQW VRQ HWUBI® VIR YL BEXFNRQU LV
LQYDOLBIHWQRXpQLTXHV SRXU OH JgqQH FRGDQW SRXU $%&"
DFFXPXODXMAHR GLRPLQXWLRQ GH OD TXDQWLWpP GH OLSLGHYV
HQQH®\ DO &RQWUDLUHPHQW | $%&$ $%&* WUDQVIqUH C
HW +'/ PDLV SDV DX[ SHW BO ®IQQVL $%&$ HW $%&* FRQ)
HQVHPEOH DX WUDQVSRUW GX FKROHVWpPURO H[FpPGHQWDLL

JHV SUp +'/ GLVFRWGDOHV GpSRXUYXHV GH F°XU OLSL
VSKpULTXHV FRQWHQDQW XQ QR\DX K\GURSKREH VRXV O
DFWLYDWHXU HVW OfYDSR $, -RQDV &HWWH HQJ\PH
VXUIDFH GHV +'/ WUDQVHVWpPULILH OH FKROHVWpPURO OLE
PLJUHQW YHUV OH F°XU K\GURSKREH GH OD SDUWLFXOH
FKROHVWpPURO DVVXUH DLQVL OH PRXYHPHQW PRQRGLU
SPULSKpPULTXHV YHUV OHV +'/ 'H PrPH LO \ D XQ HQULFKLYV
3KRVSKR/LSLG 7UDQVIHU 3URWHLQ

'DQV OHV . +'/ OHV HVWHUV GH FKROHVWpPURO RQW GH:

20




6RLW LOV UHVWHQW GDQV OHV SDUWLFXOHV . +'/ MX
SULQFLSDOHPHQW OH IRLH SRXU OHXU UHF\FODJH HW OF
GTKRUPRQHY VWpPpURWGLHQQHYV YLD 65 %

6RLW LOV VRQW WUDQVIpUpV SDU OD &(73 YHUV OHV
WULJO\FpULGHV 'qVv ORUV OHV HVWHUV GH FKROHVWpPpURC
SPpULSKpULTXHV RX FDSWpV SDU OH IRLH HQ YXH GH OHXU L

(OLPLQDWLRQ GX FKROHVWpPURO

'DQV OH IRLH HW OHV WLVVXV VWpURWGRJgqQHV OHV
+'/ VRQW SULQFLSDOHPHQW pOLPLQpPV SDU OHXHW MSONVDWI

'"HV pWXGHV UpFHQWHY RQW GpPRQWUp TXH OD FDSWD
GH FKROHVWpPURO GH SDUWLFXOHV +'/ YLD 65 % HQWUDvVQ
XQH PLJUDWER®Y DO :HBEW DO ,0 VHPEOHUDLW TXH FHV
+'/ GLIIpUHQWY GHV SUp +'/ VILQFRUSRUHQW H[FOXVLYH
SRXU IRUPHU GHV SDUWLFXOHV SOXV ODUJHV &H PpFD
OJLQWHUYHQWLRQ GHV HQJ\PHV LPSOLTXpHV GDQV OH UHTI
&(73 3/73 HW /&$7 [/HV DXWHXUV VXJJqUHQW TXH FHWWH
DYHF GHV +'/ SUp H[LVWDQWHYV SHUPHW GH UHWHQLU OH
FLWIXWLRQ DSUQV OD FDSWDWLRQ VPOHFWLYH GHHWOBI®UV H

/I fTHQWUpH GHV HVWHUV GH FKROHVWpPURO GDQV OH IR
UHWRXU GX FKROHVWpPpURO /D VpFUpWLRQ ELOLDLUH UHSI
FKROHVWpPpURO GH OYfRUJDQLVPH j ODTXHOOH SDUWLFLSHQ
TXH OH FKROHVWpPURO SHXW pJDOHPHQW rWUH VWRFNp GDC
QRQ V\VWpPDWLTXHPHQW UHPLV HQ FLUFXODWLRQ "HX][
IRUPDWLRQ GH OD ELOH &DUH\ HW BEBHQFKANMHKZD U

E

8QH YRLH H[WUD O\WVRVRPDOH OH FKROHVWPURO S
GLUHFWHPHQW YHUVY OHV FDQDOLFXOHV ELOLDLUHV HW FH
ELOLDLUH 8QH YRLH LQWUD O\WRVRPDOH OH FKROHVWDpPU
' VHUW j OfpODERUDWLRQ GHV VHOV ELOLDLUHYV
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/IHV GHX[ WLHUV GX FKROHVWpPURO UHWURXYp GDQV OD
SURYLHQQHQW GHV OLSRSURWPpPLQHV SODVPOWLJEWR /H |
FKROHVWpPURO SDBW\WH OELH 6FKZDUW]

/IHV GHX[ HQJ\PHV KpSDWLTXHV PDMHXUHV GH OD V\Q\
FKROHVWpPURO D K\GUR[\ODVH &<3 $ HW OD FKROHVWpUI
DXVVL OD K\GUR[\ODVH /D &<3 $ WUDQVIRUPH OH FKRO
SUHPLqQUH pWDSH GDQV OD V\QWKQqVH GHV DFLGHV ELOLD
ELRVI\QWKqVH GHV DFLGHV ELOLDLUHV /D &<3 $ SURGXL
QLYHDX GX IRLH VRLW DX QLYHDX GHV WLVVXV H[WUDKpS!
K\GUR[\FKROHVWpPURO HVW GDQV FH FDV WUDQVSRUWp HQV
ELOLDLUHYV

/TDFLGH FKROLTXH HW OfDFLGH FKpQRGpPVR[\FKROLT:
SULPDLUHV OHV SOXV DERQGDQWY TXL VRQW V\QWKpWLVp\
HQ SOXVLHXUV pWDSHV &HV DFLGHV ELOLDLUHV SULPDLUH
OD YRLH GH IRUPDWLRQ GHV DFLGHV ELOLDLUHV \WRQW FR
WDXULQH SRXU FRQVWLWXHU OHV VHOV ELOLDLUHV SULPD
WDXURFKRODWH HW WDXURFKpQRGpPVR[\FKRODWH &HV VHO
OD SRPSHY%A®I 6DOWYV ([SBWWBINBY /HV VHOV ELOLDLUHYV
FRIDFWHXUV LQGLVSHQVDEOHY j O DFWLRQ GH OD OLSDVFH
OLSLGHY GDQV OH GXRGpPQXP HW OH MpMXQXP 'DQV O LOp
OHV VHOV ELOLDLUHV VRQW GpPpFRQMXJXpV [/ DFLGH FKROI
GpVR[\FKROLTXH HW O DFLGH FKpQRGpPVR[\FKROLTXH
GpVR[\FKROLTXH HW OYDFLGH OLWKRFKROLTXH VRQW OHV L

/HV DFLGHV ELOLDLUHV SULPDLUHV HW VHFRQGDLUHV
WUDQVSRUWHXU VSpPFLILTXH G DFLGHVOHEDOLBPRGHXPVRIGS M ¢
%LOH VDOWYV RWDWVYSRYWRUWPY SDU OD YHLQW BRUWH YHU
7RXV OHV DFLGHV ELOLDLUHV VRQW UHFDSWp®DWWDLUXFPOH
7DXURFKRODWH &RWUDQWSR VWQ®J BREROMXWXB\H FRPPH O
SULPDLUHV VDXI| OfDFLGH OLWKRFKROLTMW DXL HWW VXOI
VHOV ELOLDLUHV SULPDLUHV HW VHFRQGDLUHV VRQW DOR
PPWDEROLTXH HVW OH F\FOH HQWpPUR KpSDWLTXH GHV VH¢
SULPDLUHV HW VHFRQGDLUHV GpFRQMXJXpV HVW pJDOHPF
PJ] K 3RGHMYIDD /H VXOIROLWKRFKRODWH Q HVW TXDQ
UpDEVRUEp LO HVW GRQF REOLJDWRLUHPHQW H[FUpWp
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/IHV DFLGHV ELOLDLUHV VRQW GRQF OHV SURGXLWYV
FKROHVWpURO OXL PrPH HW OHV DFLGHYVY ELOLDLUHV VRQW
IRUWHPHQW UpDEVRUEpV PDLV XQH SHWLWH SDUWLH HVW
LPSRUWDQWH TXH O DSSRUW GH FKROHVWpPpURO DOLPHQWD
TXDQWLWp GH FKROHVWpURO GH OYfRUJDQLVPH

/IHV WUDQVSRUWHXUYV

/JHV WUDQVSRUWHXUV GX FKROHVWPURO $%&$ $%&*
SULQFLSDOHPHQW j GHX[ QLYHDX]
$X QLYHDX GH OfLQWHVWLQ $%&S$ $%&* $%&*
FKROHVWpPURO HW GH VRQ UHMHW GDQV OD OXPLqUH LQW
$X QLYHDX GHV FHOOXOHV SPULSKpPULTXHV $%&$ $%&
GH OfH[FUPWLRQ GX FKROHVWpPURO GH FHOOHV FL YHUV
1RXV DYRQV YX SUPFpGHPPHQW TXH OfHIIOX[ GH FKROF}
OHV WUDQVSRUWHXUV GX FKROHVWpPURO $LQVL GHV DQRF
LPSOLTXpHV GDQV OfHIIOX[ GX FKROHVWpURO VRQW | O R
G\VOLSLGpPLHV ,0 D pWp PRQWUp TXH OHV SDWLHQWYV VR
XQH PXWDWLRQ VXU OHXUV GHX[ DOOgqOHV GX JgQH FRGD
H[WUrPHPHQW UDUH WRXFKDQW XQH j GHX[ GL]DLQHV GH
&HWWH PDODGLH HVW FDUDFWpULVpH SDU O DSSDULWLRQ
YROXPH GHV DP\JGDOHV FDUDFWpPULVWLTXHV SDU OHXU
GLVVpPPLQpPH /H IRLH HW OD UDWH SHXYHQW DXJPHQWHU
SHXYHQW rWUH pJDOHPHQW REVHUYpPV VXU OD PXTXHXVH (
FKROHVWpPURO GDQV OHV RUJDQHVY FRQWUDVWH DYHF O DE'

OpWDEROLVPH GpWDLOOpPp GHV GLIIpUHQWHYV SD

/JHV SDUWLFXOHV +'/ RQW pWp LQLWLDOHPHQW GpILQLHYV
HW J PO /HXU DQDO\WH XOWpPULHXUH D PRQWUp XC
OHXU WDLOOH HW j OHXU FRP SERWIHHERIQDIT D O ®OHR\E DEPHRCH !
OHV SURWPLQHV UHSUpPVHQWHQW HQYLURQ GH OHXU S|
OfDSR $ HW GH OfDSR $ QRPEUH GIDXWUHV FRQVWLWXD
&,, &,,, ' ( HW 6$$ pWDQW pJDOHPHQW SUpPVHQWYV j OHXL
FRQVWLWXpH GH SKRVSKROLSLGHVY GH FKROHVWpPURO HW
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PR\HQQHV UHFRXYUHQW HQ UpDOLWp XQH WUQgV JUDQGH K
QRPEUHXVHV DQQpHV &HWWH KpWpURJpQpLWpP SHXW r
SK\WLFRFKLPLTXHV GHV GLIIpUHQWHY SDUWLFXOHV VLWXpF
SURSULPWpPV SULQFLSDOHV XWLOLVpHV SRXU GLVWLQJXHU
OD FKDUJH pOHFWULTXH /D QRPHQFODWXUH FRQFHUQDQ\
PLJUDWLRQ GHV SURWpPLQHV SODVPDWLTXHV HQ pOHFWURS
WASH . XQH IRUPH VSKpULTXH HW XQH WDLOOH VLWXpH HQ
D XQH PLJUDWLRQ GH W\SH SUp ErwD SUp HW XQH WDLOC
SOXV LPSRUWDQWH GH j QP ,0 H[LVWH pJDOHPHQW XC
SUp DOSKD SUp . J/HV IUDFWLRQV GH +'/ VRQW DLQVL Gp
FKDUJH pOHFWULTXH HW OYDSSOLFDWLRQ SUDWLTXH FRQV
SOXVLHXUV VRXV I[UDFWLR'GQWRQW VKE G LMW SHY HQ VRXV |
+'/ HW SUy/ WDQGLV TXH OHV SUp . +'/ VRQW VSEEGLYLVpH)
&HWWH FODVVLILFDWLRQ D SHUPLV GYDQDO\VHU GH IDoRQ
GYXQH IUDFWLRQ GH +'/ HQ XQH DXWUH HW GH GpILQLU Ol
IRQFWLRQ GHV GLIIpUHQWY DFWHXUV PpWDEROLTXHV UpFH

JLIXUH 6pSDUDWLRQ GHVY VRXVSRSXODWLRQV GH +'/ SDU pOHFWURSK

JUDFWLRQV GHV +'/ VpSDUpHVY HQ IRQFWLRQ GH OHXU FKDUJH pOHFWU
HVW GpSRVp HW OHV FRPSRVDQWY PLJUHQW GDQV XQ FKDPS pOHFWUL
VpSDUpV VRQW GpSRVpV VXU XQ JHO QRQ GpQDWXUDQW SHUPHWWDQW
WDLOOH /H FRQWHQX HQ DSR $, HW HQ DSR $,, HVW UpYpOp SDU GHV I
6FKDIHU DQG $$PW-DORYVGLRO
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JRUPDWLRQ GHV SDUWLFXOHV SUp +'/

/TDSR $ HVW H[FUpWpH OLEUH RX OASHKROTXHOHM X H ¥D PR
GH TXHOTXHV PROpFXGHW | XH I$ KPRRCSKX®LHS B OIS\RH$SSDU L QW
VRLW DX VHLQ GX UpWLFXOXP HQGR POLDAHNT X468 p HIRILWX B Y
PHPEUDQHY FHOOXODLUHYV VLWXpW Y DWLRQUYVMHER G HO D DX
SRXYDLW FDSWHU G HOA ISKK\R /'S KHROUW 83 1ROV M- KEF ® R OHK PQ R P q
UpWUR HQGRF\WRVH HVW j OTRULJLEFDQHVOB G H VIRWLPDMLIF
SDUWLFXOHV SUp UWLFXOHW UDY X ORV@ GW G KDSRL @ WHIW DG KV
PROPFXOHV GH SKRWXKRW. SLHVH ¥ DASQIWXIOHY T X5 HRMMW O D |
GH SHWLWV GLVGXKYHFRRXRKW ELD DRPRIOIOTLIGHN @H/ \SRKR\LS
PROPFXOH GIDSR $ p/HV+SDINKFK@OWMMNMEWH SPBUPHYV KpSDW
OHV PDFURSKDJHV W G lOH BWHPHQMR @YGHX EKODRPUWIHQW GH)
GH 3/ ULFKHV HQ D$SR$,PDOW\QRQpS DAOE PHYWRRPP AHOHV HQV
OD PDMRULWpP GH @WVXSBURULIFXMHEKINDD/W RDXE X /YHEH S W H X
QTHVW SDMMUBGEFBIMVMBUPDWLRQ GHV SREUWLFXOWVFSOMYV $Up
YRQW LQWHUDJLU DYHF OH UpFHSWH XUP B4RV HVL WK P OjX
SPULSKPULTXHV HWSHD@WIKBOHPHQWp F /W HXW/ HEIMELSH O H |
WUDQVIRUPDWLRQ GHV SUp +'/ HQ . €V HERDRH ROGIV PHRIQKF
FKH] OHV VXMHWV DWWHLQWYV GH OD\PPWB G &K HG HF H D QUX|
OTDFWLYLWpP GX UpFHSWHXU $%&$ RWW QHRYW LTXHNPHDWMH D
GHV SDUWLFXOHOBRWANLFEXOHV . +'/ pW D/QWP CPEV RE WHHVY D W L
PWp IDLWH FKH] OHV VRXULV D\DQWS X QVE QIWHIOW HXH $P6 B $ S
OHV SDWLHQWYV DWWEQQMAW GH PRX DBELOW BHFHXNOWXUH GH
VPpFUPWDQW OfDSR $ HW WUDLWpH V&SISH Q@D Q@D FWALL © BIWWH
$%&$ HVW LQGLVSHQVDEOH j OD W UDDQWWREFXDW VR®H GSHVX 9
WDLOOH OD SDUW{BS&K WHORHY OpH BBHH PRQW URRMP GHV H|
GDQV OHVTXHOOHYD®MH STH O/IBIS®R WHD W p VXSSULP

YLIXUH ORGQOH GH SUp +'/ HQ
DSR$ , WrWH ErFKH IRUPHQW XQH
FHLQWXUH DXWRXU GIXQH SUp +'/
GLVFRWGDOH FRPSRVpH GH
SKRVSKROLSLGHY HW GH FKROHVWpURO
OLEUH
'fDSUQV =DQQLV HW DO



7UDQVIRUPDWLRQ GHV/SUH +'/ HQ

8QH SUpVHQFH EDVDOH GH SKRVSKROLSLGHV DX VHLQ
LQGLVSHQVDEOH j OD FDSWDWLRQ GH FKROHYVWRJIRO GHHOC
OHXU LOQWHUDFWLRQ DYHF OH UpFHSWHXU $%&%$ &HWWH 1
FDSWHU GX FKROHVWpURO OLEUH HW XQH TXDQWLWpP VXSS
XQH DXJPHQWDWLRQ GH OD WDLOOH GH FHV SDUWLFXOH'
GLVFRWGDOHWDSSHOpPHV

/IH FKROHVWpURO/OMLIPUXIpGHYD VXUIDFH GH FHV SDUWLFXOF
FKROHVWpURO OfYDFLGH JUDV VH IL[IDQW VXU OD PROpFX
SURYHQDQW GHV SKRVSKROLSLGHVY HVVHQWLHOOHPHQW G
HQ O\WWRSKRVSKDWLG\OFKROLQH &HWWH HVWpPpULILFDWLRQ
/1&$7 OHFLWKLQ FKROHVWHURO DF\OWUDQVIHUDVH /IHV H
K\GURSKREHVY YRQW PLJUHU GH OD VXUIDFH GHV SDUWLEFX
GHYHQDQW VSKpULTXHV $LQVL OH JUDGLHQW GH FRQFI
PHPEUDQH FHOOXODLUH HW OD VXUIDFH GHV +'/ YD SHUVL\
GH FDSWDWLRQ GX FKROHVWpPURO SDU OHV +'/ $X IXU HW
GH FKROHVWpURO FHV SDUWLFXOHV GHYLHQQHQW VSKpUL
SDUWLFXOHSBXLW'/ /D SRXUVXLWH GH FH SURFHVVXV HQWU
VSKpULTXHV GH JUDQGH'WBWOGH SB8BWOPMHOHV +'/ GH WUt
ILIXUH 2XWUH OH UpFHSWHXU $%&$ GIDXWUHV UpFF
SHUPHWWHQW OD FDSWDWLRQ GX FKROHVWpPpURO PHPEUDQLI
GH W\SRX $%&* UHGLVWULEXH OH FKROHVWpPURO FHO«
LQWHUDJLVVHQW SUpIpUHQWLHOOHPHQW DYHF GHV +'/ GH
SDXYUHV HQ OLSLGHV FRPPH OHV SUp +'/ IfLPSRUWDQ
$%&* DX VHLQ GHV PDFURSKDJHV GDQV OH SURFHVVXV Gft
FHOOXOHYV QTHVW SDV FRQQXH

7UDQVIRUPDWLRQ GHV SDUWLFXOHV . +'/
&RQYHUVLRQ SHHWLWHYV BRQUJIHV

/ITDFWLRQ GH OD /&$7 VXU OHV SUp +'/ SEHRMWWILHV j GIIX QRE P
GTHQYLURQYV QP HW QH FRPSUHQDQW TXJXQH PRQRFRXI
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PROpFXOHV GYDSR $, &HV OLSRSDUWLFXOHV YRQW rWUH

FRPSRVLWLRQ HW OHXU WDLOOH /D /&$7 MRXH Oj DXVVL X
GIDFWLRQV RQW pWH VG DR L W/ D QD@ 4D ©4 SDUDOOQOHP]
OTHVWPULILEFDWLRQ GX FKROHSWWUR®\S DE TXD g DWOEM O
SDUWLFXOHV SDXYUHV HQ+'QLSDGHVVHW'[RUPHIHW TRQW rV
IRUPpPHV j OD VXLWH GTXQ SURFHVVXV GH IXVLRQ GHV ¢
SKpPQRPQQH XQ LQWHUPpPGLDLUH LQVWDEOH HVW IRUPp HW
OLEpUDQW DX SDVVDJH GHV SDUWLEXOHV GYDSR $, SDXYUH
VH SURGXLUH GH PDQLgqUH FRQFRPLWDQWH

&RQYHUVLRQ KEGIBUp +'/

/JHV HVWHUV GH FKROHVWpPURO JpQpUpV SDU OD /&%$7
+'/ YRQW rWUH WUDQVIpUpV DX[ OLSRSDUWLFXOHV FRQWH
HITHW OD &(73 FDWDO\VH OH WUDQVIHUW'/ QHNW \G HD HAK R
OLSRSURWPpPLQHV j DSR % ULFKHV HQ WULJO\FpULGHV HVVH
WULJO\FpULGHV GDQV OGYDXRQW DQBHFWLIDSSOHW ULU HQ F
HW VIHQULFKLU HQ WULJO\FpULGHV FRPSRVpV K\GURO\VD
IRUPDWLRQ GH +'/ ODUJHV GRQW OH FRUSV OLSLGLTXH HVYV
HW DSSHOpHV +'/ 7* &HV SDUWLFXOHV UHSUpVHQWHQW GH
FHWWH K\GURO\VH GH OLSLGHY QRWDPPHQW OHV WULJO\F
+'/ 7* TXL SHUPHW OD IRUPDWLRQ &'7X®HI SHW WVE TWOQ H OSDHJ
HQ OLSLGHV QHXWUHV DSSHOpH +'/ UHPQDQW HW GIDXW
GLVVRFLDWLRQ GHV FRPSRVDQWY GH VXUIDFH

(Q HIITHW DSUQV LQFXEDWLRQ DYHF OD +/ OHV +'/ 7*
SUup +'/ N'D HW HQ +'/ OLSRO\VpHV N'D RX +'/ UHPQ
7* FHV +'/ UHPQDQWY RQW SHUGX XQH PROpPFXOH GJDSR !
SKRVSKROLSLGHY SDU FRQWUH OH WDX[ GH FKROMWNVNpURC
DO &HV PRGLILFDWLRQV VIDFFRPSDJQHQW GJXQH UpGX]
/IHV SDUWLFXOHV SUp +'/ DLQVL JpQpUpHYV SHXYHQW GH QR
GHV FHOOXOHV SpULSKpPULTXHV HW UpDPRUFHU OH WUDQVS
'DQV OH FRPSDUWLPHQW SODVPDWLTXH OHV +'/ SHXYHC
VXSSOpPHQWDLUH GH PDWXUDWLRQXWRIXV QDL BI0MNH QE HXE 6
+'/ GH WDLOOH LQWHUPpPGLDLUH SHXYHQW IXVLRQQHU FR(
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GH SDUWWLFXBHWDQGHY WDLOOHV VXVFHSWLEOHV GH UDP
GH FKROHVWpURO BW IIRQH /DJURVW /

YLIXUH 5{OH GH OD 3/73 GDQV OH UHPRGHODJH GHV +'/ HW OH WUDZC
$O0DQ 5 7DOO 1DQOIDWJIQYHVW

/I MLPSRUWDQFH GH OD 3/73 DX QLYHDX GX WUDQVSRUW
PYLGHQFH JUKFH j OTXWLOLVDWLRQ GH VRXULV WUDQVJpC
3/73 KXPDLQH HW OHV VRXULV VXUH[SULPDQW j OD IRLV OCL
IRLY SOXV GH SUp +'/ TXH OHV VRXULV WpPRLQV RX OHYV
& (73 KXPDLQHHWLBO

'H SOXV RQ SHXW VXSSRVHU XQH DFWLRQ V\QHUJLTXH
OfHQULFKLVVHPHQW HQ WULJO\FpULGHYV DX QLYHDX GHV +
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IH/PDODGLHV FDUGLRQYWVAXUBEQDWHWHOOHPHQW OD FRQV

FKROHVWpUR®SDUDLVVHQW HW VH GpYHORSSHQW DX VHLC

LPSRUWDQW &H SKpJRWKPNW RWFBDWEBHROWFOpURVH HVW
LQIODPPDWRLUH FKURQLTXH GH OD SDURL YDVFXODLUH Up\
PRGLILPHV OHV PRQRF\WHV OHV PDFURSKDJHV OHV O\PSK
IIDWKpUR|VAPWRVHHOOH FRQFHUQH OHV YDLVVHDX[ GX
DQJLQH GH SRLIDUFTMW RX XPCPARFHOMGWM pJDOHPHQW WRXFK
MDPEHV HW FREGKEHIVAX@BEUHV LQIPULHXUV RX HQFRUH C
SURYRTXHU M@ AXKpPLAXKGWNVUDQVLWRLUH YRLUH XQ DFFLGH
HQVHPEOH GH TSCHNVB RRO® [RBIMDMIG LHVG AD UGLRYDVFXODLUHYV

I NMDWKpURVFOpURVH

/I IDWKpURVFOpURVH RX DWKpURPH HVW GpILQLH SDU
FRPPH XQH DVVRFLDWLRQ GH UHPDQLHPHQWY GH O LQWLF
FRQVLVWDQW HQ XQH DFFXPXODWLRQ IRFDOLVpPH GH OLSLC
FDOFDLUHVY DYHF UHPDQLHPHQWYV GH OD PpGLD /fDWKy
PRUWDOLWpP GDQV OH PRQGH GHUULQUH OHV PDODGLHV LQ
PRUWDOLWpP GDQV OHV SD\V LQGXVWULDOLVpY GHYDQW OF
OHV SD\V pPHUJHQWV

&HWWH SDWKRORJLH PXOWLIDFWRULHOOH HQWUDVQH
DUWQUHV HW GHV FRPSOLFDWLRQV j W\SH GYREVWUXFWLR
OfDUWQqUH RX VWpPQRVH HW SDU YRLH GH FRQVpPTXHQFH |
VLWXpHV HQ DYDO

/IRFDOLVDWLRQ GH OTDWKpURVFOpURVH

/IHV SODTXHV GYDWKpURPH VH GpYHORSSHQW SDUWLF
FRQWUDLQWH PpFDQLTXH F HVW j GLUH DX QLYHDX GHV E|
FRXUEXUHY DUWpPULHOOHY /HV DUWQUHV VRXPLVHYV j XQH F
OH VLqJH SULYLOpJLp GH OD IRUPDWLRQ GH SODTXHV Gf
PSLFDUGLTXHV VRXPLVHV DX[ PRXYHPHQWY GH OD V\VWROHF
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| DWKpURPH VH GpYHORSSH OH SOXV VRXYHQW SDU F
QLYHDX

'H O DRUWH DEGRPLQDOH

'HV DUWqUHV FRURQDLUHV

'HV DUWqUHV GHV PHPEUHV LQIpULHXUYV

'H O DRUWH WKRUDFLTXH GHVFHQGDQWH

'HV DUWqUHV FHUYLFDOHV | GHVWLQpH HQFpSKDOLTXH

(WDSHV GH IRUPDWLRQ GH OD SODTXH GYDWKpUR

&HWWH SDWKRORJLH VH GpYHORSSH HQ SOXVLHXUV p
SOXVLHXUV DQQpHYV

/D VWULH OLSLGLTXH HVW OD SUHPLQUH pWDSH GH OD
HVW FRPSRVpH GH FHOOXOHV VSXPHXVHV TXL VIDFFXPXOH
VSXPHXVHV VRQW GHV PDFURSKDJHV RX GHV FHOOXOHV F
SDUWLFXOLHU GYHVWHUV GH FKROHVWpPURO &HV FHOOXO}
/'l RI\GpHV TXL OHV FKDUJHQW HQ OLYF®NWTKMHIQBID YF
SRVVQGHQW SDV GH UpWURFRQWU{OH /D VWULH OLSLGLT
OfHQIDQFH FYHVW XQH OpVLRQ UpYHUVLEOH

/ID SODTXH DWKpURPDWHXVH VLPSOH HVW OH VWDGH
SDUWLHYV OH FHQWUH OLSLGLTXH RX F°XU OLSLGLTXH HW
GHV OLSLGHV GHV PDFURSKDJHV GHV O\PSKRF\WHV 7 TXL
GHV FHOOXOHYVY PXVFXODLUHY OLVVHYV DLQVL TXH OHV FHOC
HVW ULFKH HQ ILEUHV GH FROODJgQH FHOOXOHV PXVFXO
LVROH OH F°XU OLSLGLTXH GH OYfLQWLPD GH OYDUWqUH 3
GLODWH FH TXL OXL SHUPHW GH PDLQWHQLU XQ GLDPgWUF
UHPRGHODJH GH OYfDUWqUH LO UHWDUGH OD VXUYHQXH GH
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JLIXUH 6FKpPDV GHV GLIIpUHQWHY pWDSHV GH IRUPDWLRQ GH OD SO

/D SODTXH DWKpURPDWHXVH VLPSOH SHXW pYROXHU HQ
i FH VWDGH TXH VXUJLVVHQW OHV PDQLIHVWDWLRQV D
FRPSOLFDWLRQV SHXYHQW VXUYHQLU

8QH XOFpUDWLRQ GH OD SODTXH FRUUHVSRQGDQW j O p
SODTXH FH TXL HQWUDVQH OD FUpPpDWLRQ GTXQ WKURPEX)
SDUWLFLSH GH FH IDLW j VRQ DXJPHQWDWLRQ GH YROXPH
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8QH UXSWXUH RX ILVVXUH GH OD SODTXH TXL UpVXO
PpPWDOORSURWpPDVHYVY HW GYHQ]J\PHV SURWpPRO\WLTXHV V\Q
PXVFXODLUHY OLVVHV HW OHV FHOOXOHY HQGRWKpOLDOHYV
OIDXJPHQWDWLRQ GX YROXPH GH OD SODTXH /ID UXSW
WKURPERJgQHV FRPPH GHV FRQVWLWXDQWY GH FHOOXOH
UXSWXUH SHXW rWUH j OfRULJLQH GH PXOWLSOHV VWpQRYV
FUXRULTXHV TXL ERXFKHQW GH SHWLWHYVY DUWQUHYV

8QH KpPRUUDJLH LQWUD SODTXH DX QLYHDX GX F°XlI
DXJPHQWDWLRQ EUXWDOH GX YROXPH GH FHOOH FL HW SHX

/IHV IDFWHXUV GH ULVTXH GH OIDWKpURVFOpURVI

/IHV IDFWHXUV GH ULVTXH GH O DWKpURPH RQW pWp G|
SRSXODWLRQV HQ UHFKHUFKDQW OHV pOpPHQWYV SUpGLFYV
O DWKpURPH

/IHV PDODGLHV FDUGLRYDVFXODLUHYVY SHXYHQW DYR
HQYLURQQHPHQWDOHY ,0 H[LVWH GH QRPEUHXVHV SDWKRC(
j GHV SUREOqQPHV GY{KRPpRVWDVLH GX FKROHVWPpPURO ,
GLPLQXWLRQ SDUWLHOOH RX WRWDOH GTXQH FODVVH CGC
DXJPHQWDWLRQ GH OD FRQFHQWUDWLRQ SODVPDWLTXH G

/IHV SULQFLSDOHV HQTXrWHV D\DQW SHUPLV GH GpWH
O HQTXrWH SURVSHFWLYH SDULVLHQQH O pWXGH )UDPLQ
IDFWHXUV GH ULVTXH PRGLILDEOHV jJ FHX[] QRQ PRGLILD
ULVTXH PRGLILDEOHV SHUPHW GYLQLWLHU GHV PHVXUHV G
GH OHV DWWpQXHU

/IHV SULQFLSDX[ IDFWHXUV GH ULVTXH VRQW OH WDEDIJL
HW OHV G\VOLSLGpPLHYV

J)DFWHXUV QRQ PRGLILDEOHYV
D $OQOWpFpGHQWYV IDPLOLDX]

/D SDUW UHODWLYH GH OfKpUpGLWpP HW GH OfHQYLU
LQFLGHQFH G DQJLQH GH SRLWULQH GDQV FHUWDLQHV
JpQPWLTXHV HW GHV IDFWHXUV G HQYLURQQHPHQW &KH] ¢
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PDODGLH FRURQDULHQQH GpSDVVHUDLW *ROGERXUW H\
PHQpHVY GDQV GHV SRSXODWLRQV PLJUDQWHV PRQWUHQ
H[SOLTXHQW OYHVVHQWLHO GHV YDULDWLRQV GH OfLQFL¢
SRSXODWLRQW D®I\V /D PDMRULWpP GHV FDV GIDWKpPURVFC
OYDVVRFLDWLRQ GTXQH VHQVLELOLWDpP JpQpWLTXH HW G{XQ

E $JH HW VH[H

/I MLQFLGHQFH GHV SDWKRORJLHV DWKpURPDWKHXVHV L
PD[LPDOH HQWUH HW DQV SRXU OHV DWWHLQWHYV FR
DWWHLQWHY GHV PHPEUHV LQIpULHXUHYV 'H SOXV OfTLQF
FRPPH OfK\SHUWHQVLRQ OfYK\SHUOLSLGpPLH HW OH GLD
FRURQDULHQ VXUYLHQW SOXV WDUGLYHPHQW FKH] OD IHPP
DSUqV OD PpQRSDXVH 6D IUpTXHQFH HVW pJDOLVpH GDQV !
FDV GH WUDLWHPHQWY KRUPRQDX[ VKENDQWXWLIV GH OD P

J)DFWHXUV PRGLILDEOHYV

, OV RQW O LQWpUrwW G rWUH DFFHVVLEOHV j XQH SUp
SHUPHWWDQW GH GLPLQXHU OfYLQFLGHQFH GH OD PDODC
SHUPHWWDQW GH UpGXLUH OD GXUpH GH OD PDODGLH RX G

D 6XUDOLPHQWDWLRQ HW REpVLWpDP

/IH ULVTXH GH VXUPRUWDOLWpP HVW SDUDOOQqOH j O LP!
HVW GplLQLH SDU GHV FDWpJRULHYV GILQGLFH GBOCPONVH |
VSpFLILTXHPHQW OH U{OH GH OYDXJPHQWDWLRQ GH OD PD
OH WRXU GH WDLOOH HW SDU OH UDSSRUW WDLOOH KDQFK
/| REpVLWp HVW pJDOHPHQW DVVRFLpH j XQH DXJPHQWDW|
OYK\SHUWHQVLRQ DUWpPpULHOOH OH GLDEgqQWH RX OHV G\V
.QRZOHU HW DO

E 6pGHQWDULWpPp HW PDQTXH GYH[HUFLFH SK\VLTXH

/D VPGHQWDULWpP HVW GpOpWqgqUH SDU GHX[ DVSHFWV
WHUPH j OfH[SRVLWLRQ j FHUWDLQV IDFWHXUV GH ULVTX
SK\WLTXH HVW FRUUpOp GH IDORQ LQGpSHQGDQWH DYHF OH
P\RFDUGH HVW IRLV SOXV pOHYp FKH] OHV VPGHQWDLUH
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PRGpUp XQ HIIRUW YLROHQW H[SRVDQW DBIX¥ L& TXH GH

/TH[HUFLFH SK\VLTXH GLPLQXH OHV FRQFHQWUDWLRQV G
WULJO\FPULGHVY HW DSR % HW DXJPHQWH OHWWDDX[ GH +'/
6WHIDMWFDNO ,0 GLPLQXH DXVVL OJK\SHUWHQVLRQ DUWpU
OTLQWROpPUDQFH DMXWOXF RN O PRERPWRWKURWERVH 7KRP:
'H SOXV LO IDYRULVH OD GLPLQXWLRQ GX SRLGV HW GH O
DQWL R[\GDQWH HW OD UpVLVWDQRM BBV /'/ | OTR[\GDWLRQ

F /HV OLSLGHY SODVPDWLTXHYV

IHV G\VOLSLGpPLHV
/IHV G\VOLSLGpPLHV HVW OfXQH GHV FDXVH SULQFLSDOH
IHN\G\VOLSL@PPGHMQLVVHQW SDU GHV WDX[ pOHYpV GH /'

FKROHWW pHWR GWUGHO |\ FHpWLRBHVGHYV \WDXFKERDOMHGB®PpWRO© ERQ

FKROHYWpPURO

/HYVGYWVOLSL /RRQWVGpWHFWpHY JUKFH j O DQDO\WH GHV
UpDOLVDWLRQ GTXQ ELODQ OLSLGLTXH FRPSOHW

$LQVL
JAKROHWWWWDROGHYUDLW rWUH LQIpULHXU j J /

OFVLJOVEWRMEDHY] GHYUDLHQW rWUH LQIpULHXUV j J
OH /'/ FKROHVWpPURO GHYUDLW rWUH LQIpPULHXU j J
ULVTXH

dH7 FKROHGWYUBRDW rWUH VXSpPULHXU | J |/

3DbUPL OHV IDFWHXUV HQ FDXVH GDQV OYDSSDULWLR!
K\SHUOLSLGpPLHVY DSSDUDLVVHQW DX SUHPLHU SODQ (OC
K\SHUOLSRSURWpPLQpPLHYV IDPLOLDOHY GH W\SH , j 9

/| K\SHUFKROHVAWWR@DHPAWHLQFLSDO IDFWHXU GH ULVT)]
GplLQLH SDU XQ WDX[ GH FKROHVWpPURO VDQJXLQ VXSpULF
UHODWLRQ FXUYLOLQpDLUH HQWUH OH WDX[ GH FKROHVW ¢
FDUGLRYDVFXODLUHYV
/| K\SHUFKROHVWpUROpPLH HVW VRXV OD GpSHQGDQFH GH |
GX UpJLPH LO H[LVWH XQH UHODWLRQ GLUHFWH HQWUFL
OTpOpYDWLRQ GH OD FKROHVWpPpUROpPpPLH HW OTLQFLGHQFF
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8Q WDX[ GH FKROHVWpPURO VXSpPULHXU j J O PXOWLSOLH S
j J O OH ULVTXH HVW PXOWLSOLp SDU ,QYHUVHPHQW

G XQH SRSXODWLRQ V DFFRPSDJQH G XQH GLPLQXWLRQ G
PRLWLp GHV SDWLHQWY DWWHLQWY GH SDWKRORJLHV FDUC
H[LVWH GRQF GIDXWUHV IDFWHXUV PpWDEROLTXHV j SUHQC
/H ULVTXH G DWKpURPH HVW SULQFLSDOHPHQW OLp DX[ W
FKROHVWpPURO 2Q FRQVLGQUH TXH VHXOHV OHV OLSRSURW
SRXYRLU DWKpURJgQH &XOOHQ HW DO ORUVTX HOOF
PWXGHV RQW PRQWUp TXTXQH UpGXFWLRQ GH GX /'l FKF
OH ULVTXH FRURQDULHQ HQ SUpYHQWLRQ SULPDLUH FRPPI

3DU FRQWUH OHV +'/ RQW XQ SRXYRLU SURWHFWHXU

GHV DXWUHV W\SHV GH OLSRSURWpPLQHV SDU OD SDURL DU
WRWDO +'/ FKROHVWpURO TXH OH FKLIIUH DEVROX GH FKRC
FRPSWH SRXU O HVWLPDWLRQ GX ULVTXH DWKpURJgQH &
FRQVWDWDWLRQV pSLGpPLRORJLTXHV OD FRQVRPPDWLRQ
FRQWUH FHOOH G RHVWURSURJHVWDWLIV SLOXOH FRQWUD
pOHYp FKH] OD IHPPH QRQ PpQRSDXVpH TXH FKH] O KRPPH (

/ K\SHUWULJOW\YWLGC@RIKXWUH G\WOLSLGpPLH GRQW O
GDQV OD OLWWPpPUDWXUH 'H QRPEUHXVH pWXGHVY PRQWUHC
LQGPSHQGDQW DORUV TXH GYDXWUHV PRQWUHQW DX FR
LQGPSHQGDQWH j XQ ULVTXH DFFUX GH PDODGLHV FDUGLRY

/JHV K\SROLSRSURWPpPLQpPPLHYV
/TDErWDOLSRSURWpPLQpPLH HVW FDUDFWpULVpH SDU
UpVXOWDQW GTXQOPPQRXRP® FABLJO\FHULG 7UDQVIHUW 3U
JHV K\SROLSRSWRWpPLQpPPLHV IDPLOLDOHV VRQW FDUD
GX WDX[ GH 9/'/
' DXWUHV DIIHFWLRQV VH FDUDFWpPULVHQW SDU XQ Gpl
GH 7DQUILHKU H\H GRX WDWH GLH GH O RHLO GH SRLVVRQ «

(QILQH U{OH UpHOGGHPHXUHSWUqV GLVFXWp XQ WDX]
XQH IUpTXHQFH DFFUXH G pYpQHPHQWY FRURQDULHQV
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G /H WDEDJLVPH
/ID FRQVRPPDWLRQ GH WDEDFHWW GURWKURPERJgQQH [/

&THVW XQ IDFWHXU GH ULVTXH ELHQ pWDEOL GqgV TXD\
PXOWLSOLH OH ULVTXH UHODWLI GH PDODGLH FRURQDLUH
OD IHPPH /H PRGH G LQWR[LFDWLRQ QH PRGLILH SDV OH U
UHWURXYHU XQ QLYHDX GH ULVTXH GH QRQ IXPHXU DX E|
WDEDF GDQV OH GpWHUPLQLVPH GH O DWKpURPH DUWpUL
SDUDPQWUHV /HV GLIIpUHQWY FRPSRVpV GH OD IXPpH GH F
VHPL TXLQRQHV GHV JRXGURQV LQGXLVHQW XQ VWUHVV
SHUR[\GDWLRQ OLSHWLD®H XEBHHMNOMpUDWLRQ PLWRFKRQC
YDVFXODLUHV HWW IKOV HRYDGHRY G\VIRQFWLRQQHPHQWYV GH ¢

,O HQ UpVXOWH XQH DXJPHQWDWLRQ GH OD SHUPpDEL
OLSRSURWPpPLQHV OHXU DFFXPXODWLRQ HW OHXU PRGLILFD

H/TK\SHUWHQVLRQ DUWpPULHOOH

&THVW XQ IDFWHXU GH ULVTXH PDMHXU 'HV FKLITUHV \

RX PP +J GH GLDVWROLTXH GpILQLVVHQW OJK\SHUWHQV

DXJPHQWDQW OHV IRUFHV GH FLVDLOOHPHQW DX QLYHDX ¢

PRQRF\WHV j OTHQGRWKpPOLXP FH TXL HQWUDVEW Y@ pWD
5RVV

| /H GLDEqWH

8Q GLDEqWH DYpUp RX XQH DQRPDOLH GX PpWDEROLVP
GHV DQJLQHV GH SRLWULQH 2Q DGPHW FODVVLTXHPHQW T
SDU 2XWUH VHV HIIHWV VXU OH SURILO OLSHWLD®H (PPH
OH GLDEqWH HW HQ SDUWLFXOLHU OfK\SHUJO\FpPLH LQG
DXJPHQWH OD SURGXFWLRQ GH F\WRWLRD®Y SUR LQIODPPDW

/IH GLDEqQWH SHXW rWUH XQ IDFWHXU GH ULVTXH KpUpGLWDlI
J $XWUHV IDEWHXUYV GH ULVTXH

0 +RPRF\WWpLQpPLH LO V DJLW G XQ PDUTXHXU GH
FRQQX PDLV GpEDWWX VRQ U{OH Q D pWp IRUPHOOHPHQW
WDX[ G KRPRF\WWpLQH VpULTXH HVW SOXV pOHYp FKH] Ol
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FRURQDURSDWKLH TXH FKH] OHV VXMHWV VDLQV ,0 HVW
IHPPHYV
0 OROpFXOHV GH OD FRDJXODWLRQ GHV FRQFHQ
ILEULQRJqQEOMBBRPLQRIHQ DFWLYDPMRMXILQKLEGWRD FRDJIXOL
OYDXJPHQWDWLRQ GH OD UpDFWLYLWp SODTXHWWDLUH VR
DXJPHQWpP HWPBPDQQ
0 OROpFXOHV GH O LQIODPPDWLRQ OfDWKpPURVFOp
FRPSRVDQWH LQIODPPDWRLUH LPSRUWDQWH TXL HVW LPSC
OD SODTXH (OOH FRQWULEXH j VD SURJUHVVLRQ HW j VRQ
SODVPLTXHVY PRGpUpPPHQW pOHYpHV GH PDUTXHXUV GH V\Q
SURWPLQH & UpDFWLYH OFf,/ 71LPRHUOHKNRQYHY DPMHOWRT
ILEULQRJqQH HW GH PROpPFXOHV, QWHUIHMHIMGD URPE® KH \&LSH
VRQW DVVRFLpPHV j XQ ULV HXH FR URD RISBHHYOH X @ PIDEEN
LQIODPPDWRLUH LQGPSHQGDQW GX ULVTXH FDUGLRYDVFXO
FRUUpOpH j OD VXUYHQXH SULPDLUH BWpDPQ HPHDNWP\R IFRW R
HOOH UHVWH DVSpPFLILTXH SXLVTXTHOOH DXVVL SUpVHQWH
1RXV DYRQV YX TXH OYDWKpURVFOpPURVH HVW XQH SDW!
LPSRUWDQWH /HV /'/R[ RQW XQ SRXYRLU DWKpURJIJqQH WL
FKROHVWpPURO DSSHOpV DXVVL R[\WWpPUROV RX R[\FKROHV\

I MK\ SHUFKROHVWpUROpPLH IDPLOLDOH

I MK\ SHUFKROHVWpUROpPLH IDPLOLDOH UHSUpVHQWH
FDUGLRYDVFXODLUH pOHYp FH TXL RIIUH OTRSSRUWXQL\
GpYHORSSHPHQW SUpFRVH GH OTDWKpURVFOpURVH

/| K\SHUFKROHVWpUROpPPLH IDPLOLDOH HVW XQH PDODGL
PpGHFLQV PDLV HQ UpDOLWp OH GpSLVWDJH IDPLOLDO HW
UDUHPHQW IDLWV GH IDORQ DGpTXDWH 'H SOXV FHV SDW
/HV SURJUQV GH OD JpQpWLTXH RQW pWp LPSRUWDQWYV DYt
G K\SHUFKROHVWpUROpPPLH IDPLOLDOH DXWRVRPLTXH GRP
IUDQoDLVH LPSRUWDQWH GDQV O KLVWRLUH GH OD ERPS
IDPLOLDOH GRQW OHV FRQVPTXHQEFHV RQW WRXWHYV OH\
WKpPUDSHXWLTXHV j PR\HQ HW ORQJ WHUPH
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/H WHUPH G K\SHUFKROHVWpPUROpPPLH IDPLOLDOH HVW H(¢
HQWHQG TX LO V DJLW GH OD IRUPH DXWRVRPLTXH GRPLQL
TXDQG LO \ D GHV DQWpFpGHQWYV IDPLOLDX[ PDLV FH FULW
OD IRUPH DXWRVRPLTXH GRPLQDQWH LO H[LVWH O K\SHUF
IUpTXHQWH  QDLVVDQFH VXU TXL VHUD WUDLWpH GDQ)\
GLIIpUHQWH HW UHVSRQVDEOH G DFFLGHQWY FDUGLRYDVF
(OOH HVW WUQV H[FHSWLRQQHOOH QDLVVDQFH VXU PLO
GHV PLOLHX[ WUQV VSpFLDOLVpV

&OLQLTXH

&RQWUDLUHPHQW DX[ IRUPHV SRO\JpQLTXHV OHV IRUP
GX FKROHVWpPURO GqV OD QDLVVDQFH VL ELHQ TXH OHV V
SOXV ORQJ HW j QLYHDX GH FKROHVWpPURO LGHQWLTXH j ¢
POHYp ,0 H[LVWH G DLOOHXUV XQH DOWpPUDWLRQ SUpFRFI
/| pPOPYDWLRQ GX FKROHVWpPURO HVW pYLGHQWH SDU UDSSF
GHV HQIDQWY RX DGXOWHV IUDQoDLYV /H GLDJQRVWLF |
IDXW XQ VFRUH GH SRLQWV SRXU O DIILUPHU 7DEOHDX
DFWXHOOHPHQW GH IDORQ GH SOXV HQ SOXV V\VWpPDWLTX
XQ FHQWUH VSpFLDOLVp 6XU XQ SODQ FOLQLTXH OD SU
UHFKHUFKpH 3RXUWDQW LOV VRQW OH SOXV VRXYHQW VL
G $FKLOOH RX VXU OHV H[WHQVHXUV GH OD PDLQ /HXU SU
O LQYHUVH LOV VRQW DEVHQWYV FKH] FHUWDLQV SDWLHQW
URXWH j XQ kJH MHXQH

8QH pWXGH UpFHQWH D PRQWUp TXH OHV [DQWKRPHV p
ULVTXH FDUGLRYDVFXODLUH

/ DQRPDOLH D GRQF FRPPH VXJJpUp SDU OH 7DEOHD
GRPLQDQW DYHF XQH pOpYDWLRQ PDUTXpH GX /'/ FKROHV
ULVTXH FDUGLRYDVFXODLUH pOHYp /HV DFFLGHQWYV OHV
VXUYLHQQHQW j SDUWLU GH O kJH GH DQV PDLV VRQW F
REVHUYpV FKH] O KRPPH YHUV O kJH GH DQV

*PQpWLTXH HW SK\VLRSDWKRORJLH

& HVW GDQV OHV DQQpHV TXH %YURZQ HW *ROVWHLQ
OH SUHPLHU PpFDQLVPH UHVSRQVDEOH G K\SHUFKROHVWpPU
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& HVvW OD PXWDWLRQ GX UpFHSWHXU FHOOXODLUH GHV SD
GH O DXJPHQWDWLRQ GX /'/ F GDQV OD FLUFXODWLRQ VL
O HQVHPEOH GHV FHOOXOHYV GH O RUJDQLVPH PDLV VXU X
IRLH &HOD H[SOLTXH TXH GHX[ WLHUV GHV /'/ VRLHQW F
PXWDWLRQ HVW UHVSRQVDEOH GH OD FODVVLTXH [DQWKR

J)UDQoDLV VXU SpFHPPHQW LO D pWp PRQWUp TXH OH W
YDOSHXRQRVWLTXH
(QYLURQ DQV SOXV WDUG OD GHX[LgPH FDXVH G

DXWRVRPLTXH GRPLQDQWH pWDLW LGHQWLILpH

,O V DIJLW GH OD PXWDWLRQ SRUWDQW VXU XQ GHV OL.
% 8QH PXWDWLRQ VXU O DFLGH DPLQp HVW UHVSRQ
O DSRSURWDPLQH % DX UpFHSWHXU GHV /'/ HW G XQH K\SHU
OD SUPpFpPGHQWH &HV GHX[ PDODGLHV GLIIQUHQW SDU OH |

VRQW H[WUrPHPHQW QRPEUHXVHV SUqV GH RQW pWp C
$ OLQYHUVH OHV PXWDWLRQV UHVSRQVDEOHV G
O DSRSURWDPLQH % VRQW WUQV SHX QRPEUHXVHV & HV

IUDQODLVH TXH OD WURLVLQPH JUDQGH FDXVH G K\SHUFKR
FRPPH pWDQW OLpH j GHV PXWDWLRQV G XQ JgQH DSSHC
.DL[LQJ 3&6. /H U{OH H[DEFW GH 3&6. GDQV OH PpW
LQFRQQX ,0 VXELW XQH UpJXODWLRQ VLPLODLUH j FHOO
3&6. HQWUDVQH XQH GLPLQXWLRQ PDMHXUH GH O H[SUHVYV
$ O LQYHUVH OHV DQLPDX[ .2 SRXU 3&6. RQW XQH VXL
*OREDOHPHQW LO V DJLW GRQF G XQ UpJXODWHXU GH O H|
UpFHSWHXU /'/ VHPEOH VH IDLUH DX QLYHDX GH O DSSDU
VSPFLILTXH GX IRLH &HOD H[SOLTXH TXH OHV pWXGHV LQlL
Q DLHQW SDV PLV HQ pYLGHQFH VXU GHV ELRSVLHV GH SH
VXU OHV ILEUREODVWHY RX VXU G DXWUHV FHOOXOHYV

/D VSpFELILFLWp GH O DQRPDOLH DX QLYHDX KpSDWLTXtH
U{OH FHQWUDO GX IRLH GDQV OH PpWDEROLVPH GX /'/ F
DPpULFDLQH D LGHQWLILp G DXWUHV PXWDWLRQV GH 3&6.
/HV SDWLHQWY SUpVHQWDQW FHWWH K\SRFKROHVWpURODpI
ULVTXHV FDUGLRYDVFXODLUHYV




7UDLWHPHQW GH O K\SHUFKROHVWpUROPpPPLH IDPL

(Q PDUV O $IVVDSV D SXEOLp OHV UHFRPPDQGDV
WKPUDSHXWLTXH GHV SDWLHQWY HQ SUpYHQWLRQ SULPDLL
OHV FLQT VHXLOV G LQWHUYHQWLRQ SRXU OHV SDWLHQWYV

&HV VHXLOV G LQWHUYHQWLRQ SRUWHQW VXU OH /'/ F
QRPEUH GH IDFWHXUV GH ULVTXH RX GH OD VLWXDWLRQ FD

&HV UHFRPPDQGDWLRQV H[FOXHQW GH VRQ FKDPS O K\
SURQRVWLF HVW SpMRUDWLI HW OH WUDLWHPHQW GRLW PL

'HV UHFRPPDQGDWLRQV UpFHQWHY VRQW GLVSRQLEOH
IUDQODLVHV VSPFLILTXHV VRQW HQ FRXUV GH SUpSDUDWLR

/D SULVH HQ FKDUJH WKpPUDSHXWLTXH SDU OH UpJLPH
SUpDODEOH LQGLVSHQVDEOH DX WUDLWHPHQW TXHO TXH \
XWLOH GX IDLW GH OD SXLVVDQFH GHV VWDWLQHV HVW Q
LQFRKpPUHQFH HQ WHUPHV GH VDQWp SXEOLTXH (Q II
K\SRFKROHVWpPUROpPPLDQWH FKH] OHV VXMHWV DYHEF K\SHU
JUDQGHVY UHFRPPDQGDWLRQV QXWULWLRQQHOOHV SRXU OI
GX +DXW &RPLWp GH VDQWp SXEOLTXH

/ID SULVH HQ FKDUJH PpGLFDPHQWHXVH OHV PR\

D 6WMLQHYV

/JHV VWDWLQHY VRQW FODLUHPHQW OH WUDLWHPHQW
VWDWLQHY SHXYHQW rWUH XWLOLVpHV PDLV OHV QLYHDX]
SOXV SXLVVDQWHY VRQW SOXV VRXYHQW SULYLOpJLpHV D
pWp OD SUHPLqUH VWDWLQH j rWUH WHVWpH FKH] O HQIDQ\
PWXGLpH GDQV XQH ODUJH pWXGH FRPSUHQDQW HQIDQ'
K\SHUFKROHVWpPUROPpPPLH IDPLOLDOH

/D EDLVVH GX /'/ F D pWp FHOOH DWWHQGXH FRPSWH \
PHVXUH GH O pSDLVVHXU LQWLPD PpGLD D pWp UpDOLVpH
JURXSH WUDLWpP XQH GLPLQXWLRQ GH PP D pWp REVH
XQH DXJPHQWDWLRQ GH PP HVW VXUYHQXH $XF
PXVFXODLUH VWDGH GH SXEHUWp Q D pWp UDSSRUWp FR
FKH] OHV HQIDQWY WUDLWpV




E 5pVLQHV VPTXHVWUDQWHY GH FKROHVWpURO

/D FROHVW\UDPLQH 4XHVWUDQ HVW XQH UpVLQH FKpC
SHX G pWXGHV UpFHQWHY DYHF FHWWH PRP®HRXO HR UGUH G

DYHF RX VDFKHWV /D FROHVW\UDPLQH D ORQJWHPS\
DWWHLQWY GH IRUPH IDPLOLDOH (OOH HVW DFWXHOOHF
WKPpUDSHXWLTXHV REWHQXV DYHF OHV VWDWLQHV FKH] OF
XWLOLVpH HQ PRQRWKpUDSLH HQ VHFRQGH LQWHQWLRQ TX
DVVRFLDWLRQ DYHF OHV DXWUHV K\SROLSLGpPLDQWY 8QH
i GLVWDQFH GHVY DXWUHV HQ UDLVRQ GHV LQWHUIPUHQFHV
LQFRQYPQLHQWY PDMHXUV VRQW OHV HIIHWV VHFRQGDLUH
,O D pWp GpFULW XQ ULVTXH GH GLPLQXWLRQ GH O DEVRU!
GH OD YLWDPLQH ' /HV SDWLHQWYVY VH SODLJQHQW SDUIRL
QDXVpH HW GH EDOORQQHPHQW O0ODLV DYHF OH WHPSV OH

/H FROHVHYHODP QRQ HQFRUH GLVSRQLEOH HQ )UDC
O HIILFDFLWp HVW YRLVLQH GH FHOOH GH OD FROHVW\UD
PHLOOHXUH (Q SDUWLFXOLHU GX IDLW GH VD SUpPpVHQWDW!|
OLpV DX PDXYDLV JREW GH OD FROHVW\UDPLQH VRQW QH
GLJHVWLYH HQ GHKRUV GH TXHOTXHV FDV GH FRQVWLSDYV
SODFHER /HV HIIHWV VRQW DGGLWLIV j FHX[ GHV VWDWLQ
SHXW rWUH XWLOLVpH HQ WULWKpUDSLH FKH] OHV VXMHW)\
FRUULJpH /H FROHVHYHODP GLPLQXH O KpPRJORELQH JO\
FODLU

F 'pULYpV GHV ILEUDWHV HW O DFLGH QLFRWLQL"
/JHV GpULYpV GHV ILEUDWHV VRQW j H[FOXUH GDQV O
O HIILFDFLWp HVW UpGXLWH HQ WHUPHV GH EDLVVH GH
FDUGLRYDVFXODLUHV GDQV OHV VRXVJURXSHV K\SHUFKF
G LQWHUYHQWLRQ OH EpQpILFH pWDQW FRQVWDPPHQ)\
K\SHUWULJO\FpULGPPLTXHV HW K\SR +'/pPLTXHV
/| DFLGH QLFRWLQLTXH 1LDVSDQ HQWUDVQH XQH GLPLC
SDUDOOQGOH XQH DXJPHQWDWLRQ GH GX +'/ F [ XWLOL
OLPLWpH SDU OD WROpPUDQFH PpGLRFUH IUpTXHQWV 10X
QLFRWLQLTXH VH VLWXH GRQF SOXW{W GDQV OHV IRUI
K\SHUOLSLGpPLH IDPLOLDOH HW HVW j GLVFXWHU HQ PLOLH




G (JpPWLPLEH

/| pJpPWLPLEH (]JpWURO HVW XQ LQKLELWHXU GH O DEVR
/H SURGXLW HVW HQ PR\HQQH WUQV ELHQ WROpUp HW HQ\
GLPLQXWLRQ GH O RUGUH GH GX /'/ E /H SURGXLW D pW
GH MXJHPHQW pWDLW O pSDLVVHXU LQWLPD PpGLD /HV U
G DPpOLRUDWLRQ GH O pSDLVVHXU LQWLPD DUWpPULHOOH

7RXWHIRLY FHV UpVXOWDWY QpJDWLIV V H[SOLTXHQW
HW OD SRSXODWLRQ WHVWpH &H WUDLWHPHQW HVW GRQF

H $XWUHV PROpFXOHYV
" DXWUHV PROpFXOHV VRQW HQ GpYHORSSHPHQW HW R
OHXU WROpUDQFH VH FRQILUPH FRPPH pWDQW ERQQH /H P
GLULJp FRQWUH OH 51%$ GH O DSR % FH SURGXLW LQKLEH
' F GH SOXV GH DGGLWLYH DX[ DXWUHV WUDLWHPHQW
WUDLWHPHQW GHV IRUPHV VpYqUHV KRPR]J\JRWH QRWDPPH
FIHVW XQ WUDLWHPHQW ORXUG D UpDOLVp

&RQGXLWH GX WUDLWHPHQW

,O H[LVWH VFKpPDWLTXHPHQW GHX[ WHQGDQFHV  XQF
SDUWLU GH O kJH GH DQV UHFRPPDQGDWLRQV DPpULFD
FRQVLVWH j FRQVLGpPUHU TXH O K\SHUOLSLGpPLH IDPLOLD
2Q SHXW GRQF VH FDOHU VXU OHV UHFRPPDQGDWLRQV HQ ¢
GpFLVLRQ $LQVL WRXV OHV HQIDQWV TXL RQW SOXV GH
IDLEOH GH VWDWLQH SDU H[HPSOH PJ GH SUDYDVWDW.L¢
HVVHQWLHOOHPHQW GHV DQWpFpGHQWY IDPLOLDX[ HW GX
VRQW KDELWXHOOHPHQW DEVHQWY &KH] O DGXOWH LO H\
SUpPFLV FDU FHOXL FL GpPSHQG DXVVL GH OD ORXUGHXU GX
/'l E EDV HW GHV DXWUHV IDEFWHXUV GH ULVTXH (Q SUDWL
rWUH DX PLQLPXP LQIPULHXU j JO /D VXUYHLOODQFH ¢
GRVDJH GHV WUDQVDPLQDVHVY HW GHV &3. FKH] OHV VXMH
SUDWLTXH RQ GRQQH XQH VWDWLQH j OD GRVH WROpUpl
O p]pWLPLEH HVW DVVRELp (Q FDV G LQVXIILVDQFH GH O H
GLVEXWHU




/IMDSKpUgVH GHYV [/'/

/TDSKpUgVH GHV /'/ HVW XQH WHFKQLTXH TXL FRQVWL\
SDWLHQWY DWWHLQWY Gf+) +0= FKH] TXL OHV WUDLWHPHC
&H WUDLWHPHQW FRQVLVWH HQ XQH SUpFLSLWDWLRQ HJ
GIKpSDULQH HW HQ XQH ILOWUDWLRQ GX SUpPFLSLWDW REV
FKROHVWpPURO /'/ GH OfRUGUH

JHV /'/ DSKpUQVHV pWDLHQW UpDOLYVYHWWAWY RN VGH D SKHHW q
&2%( 6SHFWWOVDQJ WHWRDB @YH\F @MVYUDFWLRQQHPHQW GX

&HV FRORQQHV VRQW FRPSRVpPHV GH FRSRO\PqUHV G{DC

/YDSSDUHLO GYDSKpUQVH &2%( 6SHFWUD HVW OD SC

WKpUDSHXWLTXH OD SOXV ODUJHPHQW XWLOLVpH GDQV (
SURWRFROHWKIDB&HXWMH XH

JLIXUH ULQFLSH GH OYDEVRUSWLRQ GHVY OLSRSURWpPLQHYVY PRGLILpF




&H SURFpGp SHUPHW XQH DGVRUSWLRQ GHV OLSRSURW
SDU LOQOWHUDFWLRQ pOHFWURFKLPLTXH GDQV XQH FRORQC(
HQWUH OD FKDUJH SRVLWLYH GH OfTDSR% GX ['f & HW
SRO\DFU\OLTXH )LJIJXUH

3RXU OH SURMHW VXU OHV PLFURSDUWLFXOHV FLUFX
UpDOLVpPpHVY GDQV OfXQLWp GH /'/ DSKpUgVH GX 5R\DO 3l
LQILUPLQUH LQILUPLHU DYHF VXUYHLOODQFH FRQWLQXH G
HQ R[\JGQH /D GXUpH GTXQH VpDQFH pWDLW GH K 'HX[ YR
* pWDLHQW SRVpHV HQ SRVLWLRQ DQWpPFXELWDOH j FKD"
GIKpSDULQH QRQ IUDFWLRQQpH HW SDU XQH SHUIXVLRQ
VRO X3 I$R.Q $

/IH WUDLWHPHQW HVW DFFRPSDJQp GfXQ ELODQ OLSL
GIKpPRVWDVH DYDQW HW DSUqV FKDTXH VpDQFH &HWWH
GY{HIIHW VHFRQGDLUH 8QH OpJgqUH K\SRWHQVLRQ SHXW SDI

/JHV WHFKQISKOpHREYMAW pQRUPPPHQW SURJUHVVpP (OOHV
VPOHFWLYH GHV /'/ VPULTXHV O0ODLV HOOHV QH VRQW TXH
DVVRFLPHV j XQ WUDLWHPHQW JpQpUDOHPHQW XQH VWDWL
OD YLWHVVH GH UHPRQWpPH GX FKROHVWpPURO (OOHV GRLY
FKH] OHV KRPR]J\JRWHV RX WRXWHV OHV TXDWUH VHPDLQ!
&HFL SRVH ELHQ V€U GHV SUREOQPHV SUDWLTXHV FKH] GH)
YLH HVW GH FH IDLW PRGLILp




.,, ID SURWpPLQH & UHDAFWMLYH&BI RWHLQ

3OXVLHXUV PDUTXHXUV VRQW XWLOLVpV HQ SUDWLTXH F
PDLV WUQV SHX GH ELRPDUTXHXUV GH OJLQIODPPDWLRQ Uj
SURWPpPLQH & UpDFWLYH &53 VHPEOH rWUH OH SOXV SXL
LQGPSHQGDQW SUpPpGLFWLI GX ULVTXH FDUGLRYDVEXODLUH
VRQW SDV HQFRUH FODLUHPHQW GplILQLV

&DUDFWpPULVWLTXHYV JpQpUDOHYV RULJLQH HW >
+LVWRULTXH

'PFRXYHUWH HQ SDU 7LOOHWW H®53UDQFWY LYR GpHR YV
GH VPpUXPV GH SDWLHQWYV DSWWHLSIMRF R KX\ CRAQHH BUPNRHIRWD He
QRP GH OD UpDFWLYLWp TXTHOOH H[HUFH YLV j YLV GX S
FHOOXODLUH GHV SQHXP RF BDRA MV H RIEO HMD HWHIHSK B UILWW D O
HQ 8P&D U W\

6WUXFWXUH

/D &53 HVW XQH SURWPLQH SHQWDPpPULTXH QRQ JO\FR\
FRPSUHQG DFLGHV DPLQpV (OOH HVW HQ HIIHW FRQVW
LGHDMHY IRUPDQW XQ DQQHDX GBHI\WTOp® p PHHVQ ¥ED FINJ B U H
HW DO

6RQ SRLGYV PROpPFXODLUH HVW GH 'D (OOH DSSDUWL

6RQ JGQH HVW VLWXp VXU OH FKURPRVRPH HQ T

,O QY\ D SDV GH SRO\PRUSKLVPH FRQQX GH FH JqQH
FRQQXH /{DEVHQFH GH WUDQVFULSWLRQ GX JgQH GH OD &!

JLIXUH 6WUXFWXUH HQ WURLV GLPHQVLRQV GX
SHQWDPqUH GH OD &53 ,PDJH DGDSWpH GH 3DXO
5LGNHU

/ID SURWpPLQH HVW FRQVWLWXpH GH FLQT FKDVQHYV
SRO\SHSWLGLTXHV LGHQWLTXHV IRUPDQW XQ DQQHDX
GH FLQT pOpPHQWYV




6\QWKqVH

/D &53 HVW V\QWKpWLVpH SDU OHV KpSDWRF\WHV GqV OF
OfDFWLRQ GHV F\WRNLQHV SULQFLSDXQWMHOWU,/GH &BIRPVE R
FHOOXOHV ILEUREODVWHY PRQRF\WHV PDFURSKDJHV
PSLWKpOLDOHV HW HQGRWKpPOLDOHYV

/H WDX[ GH &53 VI{pOqYH GDQV OHV WURLV KHXUHV TXL \
WUQV UDSLGHPHQW HQ KHXUHV GqV OfJDUUrW GH VpEUpW

&LQPWLTXH

(OQBLW SDUWLH GHV SURWpPLQHV GH OD UpDFWLRQ LQI
UDSLGH FRPPH OH 6HUXP $P\ORWGH $ HW OfDOID DQWLW
GDQV OD IUDFWLRQ GHV JDPPDJOREXOLQHV 6D FRQFHQWU
SOXV GH HQ VL[ j GL[ KHXUHV (OOH V{pOgYH GqgV OD VL]
UDSLGH

6D GHPL YLH HVW FRXUWH GH KXLW j GRX]H KHXUHV 6D
WURLV j TXDWUH KHXUHV GqV TXH OH SURFHVVXV LQIODPPL
9DOHXU QRUPDOH GH OD &53

&KH] OH VXMHW VDLQ OD FRQFHQWUDWLRQ VDQJXLQH
PLOOLJUDPPHV SDU OLWUH PJ O /D OLPLWH GH GRVDJH G
VRLW FRQVLGpUpH FRPPH QRUPDOH TXDQG HOOH HVW LC
PRGLILpH SDU OfkJH QL SDU OD SULVH GYDQWL LQIODP
GILPPXQRVXSSUHVVHXUV 6D FRQFHQWUDWLRQ DXJPHQWH
SULVH GJRHVWURJgQHY HW GXUDQW WRXWH OD JURVVHVVH

OpWKRGHVY GH GRVDJH

,OV H[LVWHQW WURLY PpWKRGHY GH GRVDJH GH OD &53
UDGLR LPPXQRORJLTXH
POHFWUR LPPXQR GLIIXVLRQ RX LPPXQR WXUELGLPpPpW
DX ODWH[ FH GHUQLHU IL[DQW OHV DQWLFRUSY DQWL &53
XQH GLOXWLRQ SHUPHW HQVXLWH GH TXDQWLILHU OD &53
LPPXQR QpSKpORPpWULTXH HVVHQWLHOOHPHQW XWL
FRPPH PDUTXHXU FDUGLDTXH
IHV GHX[ GHUQLqQUHV PpWKRGHV VRQW OHV SOXV FRXUDP




3RXU GRVHU OD &53 LO IDXW HIIHFWXHU XQ SUpOQYHPFL
('7$ GH VpUXP RX GH VDQJ FDSLOODLUHLYEQHXWIBQFH UB!
FULWQUH HVW UDUHPHQW UHVSHFEWp /fXQLWp GH PHVXUH +

/H WHVW UDSLGH HVW XQ GRVDJH VHPL TXDQWLWDWLI VX
FKURPDWRJUDSKLH ,0 D XQH H[FHOOHQWH UpSpWDELOLWp
YDOHXUV WUQV pOHYpHV HW XQH UREXVWHVVH SDU UDSSF
KpPRO\WH WXUELG LY I IEHVO LFUMREAKHIV HVW OJLQFRQYPQLHC
VDQGZLFK & (Q HIIHW OfH[FqV GYDQWLJgqQHV LFL OD &53
GHV DQWLFRUSV FH TXL HQWUDLQH OD VRXV HVWLPDWLRC
GRVDJH /D FRXUEH GYpWDORQQDJH SUpPpVHQWH GDQV FH |
FLUFRQYHQX HQ XWLOLVDQW GHV WHFKQLTXHV HQ GHXJ[ i
GLOXWLRQV VpULpHY GH OfpFKDQWLOORQ

,O H[LVWH XQH H[FHOOHQWH FRUUpPpODWLRQ DYHF OH GRYV

/H WHVW SDU PLFURPpPWKRGH QpFHVVLWH GW\ DpELD@ R/@ Q
SRXU FKDTXH WHVW

/H FREW GX GRVDJH DX ODERUDWRLUH HVW % VRLW

HXURV SDU DEWH

O9DULDWLRQ®V FOLQLTXH

/ID &53 HVW DXJPHQWPpPH DX FRXUV
GH PDODGLHV LQIHFWLHXVHYV LQIHFWLRQ EDFWpUL
PRGpUpH LQIHFWLRQ SDUDVLWDLUH
GHV KpSDWRSDWKLHYVY PDLV UHVWH QRUPDOH GDQV Ol
GHV DIIHFWLRQV UKXPDWLVPDOHYV OD SRO\DUWKL
DQN\ORVDQWH OHV YDVFXODULWHV ODWHORBRLGILEKH-RUW
GHV QpFURVHV WLVVXODLUHYV
GHV SKDVHV SRVWRSpUDWRLUHYV
GHV DIIHFWLRQV QpRSODVLTXHV
GHVY PDODGLHV WKURPERHPEROLTXHYV

(OOH UHVWH EDVVH GDQV OH OXSXV pU\WKpPDWHX[ C
VIQGURPH GH *RXJHURW 6M|JUHQ HVW DXJPHQWpPH HQ FDV
KpPRUUDJLTXH OD OHXFpPLH HW OD UpDFWLRQ GX JUHIIRQ




/H GRVDJH GH OD &53 VHUW DXVVL GDQV OH GpSLVWD
SDVVH SDV OD EDUULqUH SODFHQWDLUH
'HSXLV TXHOTXHV DQQpHV GHV pWXGHV RQW PRQWUf
SUPGLFWLI GYfXQH IXWXUH PDODGLH FDUGLR YDVFXODLUH
%D\HV *HQLV $ HW DO
/D FRQFHQWUDWLRQ SODVPDWLTXH GLPLQXH GDQV XC
GILQVXIILVDQFH KpSDWRFHOOXODLUH WUqQV VpYqUH
/D &53 HVW XQ PDUTXHXU ILDEOH GX VXLYL pYROXWLI G
SRXU OH FOLQLFLHQ XQ H[DPHQ ELRORJLTXH
ILDEOH SHX GH IDX[ SRVLWLIV
SUDWLTXH UpVXOWDW HQ | PLQXWHV
ILGQOH PDUTXHXU QRQ VSPpFLILTXH PDLV OH SOX
OfLQIODPPDWLRQ
UDSLGH OfDXJPHQWDWLRQ GHV FRQFHQWUDWLRQV
OfLQIODPPDWLRQ RX GH OfDFWH RSpUDWRLUH HW OH U
TXDQWLWDWLI SOXV OH VIQGURPH LQIODPPDWRLUH
OHV WDX[ GH &53 YRQW DXJPHQWHU
PFRQRPLTXH DFFpOqUH OHV SULVHV GH GpFLVLRQV ¢
FRPPH OH PRQWUHQW FHUWDLQHY pWXGHV PHQpPHV HQ
30XVLHXUV pWXGHV RQW PRQWUp OD VXSpULRULWYp
SUPOQYHPHQWY ELRORJLTXHV FRPPH OD QXPpUDWLRQ IRU
SRO\QXFOpPDLUHVY QHXWURSKLOHV OHV KpPREXOWXUHV S
EDFWpULHQQH .DIWDQ $ + HW DO

5{OH GH OD &53

/D &53 MRXH XQ U{OH GDQV OfLPPXQLWp LQQpH QR
OYRSVRQLVDWLRQ GHV EDFWpULHV HW j OTDFWLYDWLRQ G X
HOOH MRXH XQ U{OH GYpERXHXU HQ WUDQVSRUWDQW GHYV
GpVR[\ULERQXFOpPLTXH $'1 GHV QXFOpRWLTXHV GHV OLS
- (HW DO







KpQRPGQHY LQIODPPDWRLUHV TXL DXUDLHQW GHV FRQVp
JPQPUDOHYV GpVDFWLYDWLRQ GHV FHOOXOHV LQKLELWLRQ
SKpPQRPQQHV LQIODPPDWRLUHV (Q HIIHW OD &53 D XQ
ILEULQRO\VH HW VXU OH V\VWgPH NDOOpPLFUpPLQH NLQLQH
PXOWLSOHV UpSpWpHV VL OD FRDJXODWLRQ SUpGRPLQH
SUpPGRPLQH ORUV GIXQH FRDIJXODWLRQ LQWUDYDVFXODLU
8QH H[SPULHQFH PHQpH HQ PRQWUH TXH OYDGPLQL!
SHXW SURWpPJHU GHV VRXUGW GHS\W R ALRFVF X FWSLRHOX PR @ DIDHH  C
8QH DXWUH pWXGH HIIHFWXpH HQ VXU XQ PRGQqOH G
OD &53 LQIHFAMWPUISOWREBRFFXVPRQMXPAR JIXIHH FHV VRXULYV
ORQJWHPSV HW RQW XQH PRUWDOLWpP SOXV EDVVH TXH
LQIHFWpHYVY &HWWH UpVLVWDQFH SOXV JUDQGH j OfLQIHFW
OD EDFWpWLHWMWH PrPH pWXGH D pJDOHPHQW PRQWUp TXH
ORQJWHPSV TXH OHV VRXULV IHPHOOHV &HWWH GLIIpUHQF
&53 VXSpULHXUH SDU OH PKkOH TXL HVW PpGLpH SDU OD WH
ITPWXGHHHQ 6]B®MOWUH TXH OHV HIITHWV SURWHFW
XQH LQIHFWURBSWRFRFFXVRWH PPRBQLDHSULQFLSDOHPHQW ¢
FRPSOpPHQW PDLV TXH PrPH HQ DEVHQFH GX FRPSOpPHQ\
SURWHFWULFH SUREDEOHPHQW SDU RSVRQLVDWLRQ 6NDO

/ID &53 ELRPDUTXHXU GH ULVTXH LQGPSHQG
PDODGLHY FDUGLRYDVFXODLUHYV

JTLGHQWLILFDWLRQ GH OD &53 HQ WDQW GH ELRPD!
FRQFHQWUDWLRQV SOXV IDLEOHV TXH FHOOHV PHVXUpHV C
PWXGHV FOLQLTXHV HW GH GpWHUPLQHU TXH FHWWH SU
ELRPDUTXHXU GH OJDWKpURVFOpPURVH HW GH OD VXUYHQXE
'H QRPEUHXVHV pWXGHV pSLGPPLRORJLTXHV SURVSHFWLYH
VDLQV > @ RX SUpVHQWDQW XQ DQJRU VWDEOH RX XQ V\Q(
XQ LQIDUFWXV P\RFDUGLTXH RX XQ VIQGURPH PpWDEROLT X
GH GpPRQWUHU XQ OLHQ VLJQLILFDWLI HQWUH XQ QLYHDX
FDUGLRYDVFXODLUH )LJXUH ,O D pWp pJDOHPHQW GpP]
FRUUpOpPH DYHF OH ULVTXH GYDFFLGHQW YDVFXODLUH FpU
FDUGLDTXH > @ OJDUWKPULRSDWKLH SpULSKpULTXH > @
WUDQVOXPLQDOH SHUFXWDQpH > @




JLIXUH eWXGHV SURVSHFWLYHV GHSXLYV OLDQW OH QLYHDX GH
GIXQ SUHPLHU pYpQHPHQW FDUGLRYDVFXODLUH UHVSHFWLYHPHQW
YDVFXODLUHV FpUpEUDX[ GH PDODGLHV FRURQDLUHY GH PDODGLHYV F
P\RFDUGH HW GH PDODGLHYVY DUWpPULHOOHYV SXOPRQDLUHVY VHORQ OfpW

/JHV WHEKQLTXHV LQLWLDOHY GH GRVDJH GH OD &53 SD
GH VHQVLELOLWp pOHYp PJ/ PDLV TXL UHVWDLW DFFHS\
HQ WDQW TXH PDUTXHXU GH OfLQIODPPDWLRQ /f{DFFHSWEL
LQGPSHQGDQW GX ULVTXH FDUGLRYDVFXODLUH HW OD PLV}
KV&53 SDU GHV WHFKQLTXHV (/,6%$ RX GH QpSKpOpPpWULH
VHQVLELOLWDp PJ/ GH OD WHFKQLTXH HW DLQVL GplLQ!
JURXSH j IDLEOH ULVTXH DYHF GHV QLYHDX[ HQ &53
JURXSH j ULVTXH PRGpUp DYHF GHV QLYHDX[ HQ &53 FF
JURXSH j ULVTXH pOHYp DYHF GHV QLYHDX[ HQ &53 VXS
/HV QLYHDX[ VXSpULHXUV j PJ P/ QH VRQW SDV XWLOLVp)
XQ DFFLGHQW FDUGLRYDVFXODLUH FDU FHV YDOHXUV HQW!
&HV JURXSHV RQW pWp GpILQLV j SDUWLU GH UpVXOWDWV ¢
VXUYHQXH GIpYpQHPHQWY FDUGLRYDVEXODLUHV VXU SOX
FRQFHQWUDWLRQ pOHYpH HQ &53 HVW FRUUpOpH DYHF X
FDUGLRYDVFXODLUH TXH OHV VXMHWV VRLHQW VDLQV RX Q




(années de suivi)






OYDWKpURVFOpPURVH HW GH VHV FRPSOLFDWLRQV 'DQV XQ
HQ FRPSWH GYDX PRLQV GHX[ GH FHV ELRPDUTXHXUV SUpC
GpFqV FKH] GHV KRPPHV GTkJH PR\HQ DYHF RX VDQV PDO
ONpWXGH

&HV UpVXOWDWYV GpPRQWUHQW OJLPSRUWDQFH SURQR
FRPSULV FKH] GHV SDWLHQWYVY LQGHPQHVY GH WRXWH SDWt!
FHUWDLQV IDFWHXUV GH ULVTXH kJH HW VH[H QH VRQW S
rWUH XWLOLVpV SRXU OD WLWUDWLRQ GH FHUWDLQV WUDL
SUPYHQWLRQ GHV PDODGLHV FDUGLRYDVFXODLUHV ,0 HV
PPEFDQLVPHV ELRORJLTXHV TXL SRXUUDLHQW PHWWUH HQ
ELRPDUTXHXU HW OD VXUYHQXH GHV FRPSOLFDWLRQV F
VWDWLVWLTXHY HQWUH FRQFHQWUDWLRQ GX ELRPDUT!]
FDUGLRYDVFXODLUHYV




,9 /HV PLFURSDUWLFXOHV HQGRWKpPOLDOHV HV
FOLQLTXH

ITHQGRWKpOLXP YDVEFXODLUH
'pILQLWLRQ

IRQIJWHPSV FRQVLGpUp FRPPH XQ VLPSOH UHYrWHPI
YDVFXODLUH HVW DXMRXUGYTKXL UHFRQQX FRPPH XQ RUJ
YDLVVHDX[ GH WRXV OHV RUJDQHV LO SHUPHW OH WUDQ\
PROpPFXOHV DFWLYHV HW GHV FHOOXOHV VDQJXLQHV 'H ID
YDVFXODLUH JUKFH j OD EDODQFH GpPpOLFDWH HQWUH YD\
SUROLIpUDWLRQ HW GpJpQpUHVFHQFH FHOOXODLUH /fHQG
OHV IDFWHXUV YDVRDFWLIV TXJLO OLEqUH QRQ VHXOHPH(
OfpWDW EDVDO PDLV DXVVL HQ WDQW TXH SDUWHQDLUH
YDVFXODLUH

/JHV FHOOXOHY HQGRWKpPOLDOHY WDSLVVHQW OD VXUID
DLQVL XQH FRXFKH FRQWLQXH HQ FRQWDFW DYHF OH VD
OTHQGRWKpPOLXP IRXUQLW XQH VXUIDFH WKURPERUpPVLVWD
VDQJ HW SUpYLHQW OD IRUPDWLRQ GX WKURPEXV (Q Uj
YD VXELU GHV PRGLILFDWLRQV HW IRXUQLU XQ pWDW S
OfH[SUHVVLRQ GH PROpPEXOHV DQWLFRDJXODQWHV j OD V
SURFRDJXODQWH FRPPH OH IDFWHXU WLVVXODLUH )7 j Ofl

,PSOLFDWLRQ GH OfHQGRWKpPOLXP GDQV OHV
LPPXQRORJLTXHV

/IHV FHOOXOHY HQGRWKpOLDOHYV IRQW SDUWLH LQWpJL
GH FRQWULEXWLRQ DX[ PpFDQLVPHYVY GH GpIHQVH LPPXQLWL

{ /THUHFUXWHPHQW QRQ VSpFLILTXH GHV OHXFRF\WHYV

/IHV FHOOXOHV HQGRWKpOLDOHYV H[SULPHQW GHV PROp
WUDILF GHV OHXFRF\WHV &HV PROpFXOHV TXDOLILpHV G
VHOHFWLQH &' ( EROQWHUSRDMOO XODU DGXIHBVWLRQSRROHF
YDVFXODU FHOO DG ISHWUIPRHW WRIQMF XD FHOOXOH HQGRWK
SK\WWLRORJLTXHVY GH GLULJHU OD PLJUDWLRQ GHV OHXFR
pJDOHPHQW GYIYDFFpOpUHU OH UHFUXWHPHQW GHV OHXFREF
LOQWHUDFWLRQV OHXFRF\WHV HQGRWKpOLXP VRQW HVVHQ\




GPpURXOHPHQW GH OD UpSRQVH LQIODPPDWRLUH HW LPPXQ
SHXYHQW VL HOOHV VRQW LQVXIILVDPPHQW FRQWU{OpH"
LQIODPPDWRLUHYVY HW WKURPERWLTXHV HW SDUWLFLSHU j

{ /H U{OH GDQV OfJLPPXQLWp j PpGLDWLRQ FHOOXODLUH

/IHV FHOOXOHV HQGRWKpPOLDOHV SRVVGQGHQW GHV |
PRQRF\WH PDFHRSKIDWWHLRQ GH UpFHSWHXU SRXU OH IUDJ
UpFHSWHXU SRXU OH IUDJPHQW )F GHV LPPXQRJOREXOLQH
PDMHXU GYKLVWRFRPSDWLELOLWp &0+ GH FODVVH , HW
FHOOXOHVY SUpVHQWDWULFHYV GIDQWLJgQH &3$%$ 8QH H[SU
GH FODVVH ,, HYW REVHUYpH j OD VXUIDFH GHV FHOOXOHV
HQGRWKpPOLDOHY SHXYHQW DFWLYHU OHV O\PSKRF\WHV 7
VPFUPWLRQ GILQWHUOHXNLQH . &HWWH DFWLYDWLR
LPSOLTXDQW OD PROpPFXOH GH FRVWLPXODWLRQ /)$ LQWH
3DU DLOOHXUV OHV FHOOXOHV HQGRWKpPOLDOHYV GHV VLQ>
SUpPpVHQWHU GHV DQWLJgQHV $JV VROXEOHV H[RJGQHV SU|
i LOGXLUH OD GLIIpUHQFLDWLRQ GH FHV /7 &' HW &' HQ
FRQWULEXHQW DLQVL j OJLQGXFWLRQ GH OD WROpPUDQEFH
FRPSRVDQW DFWLI GH OD UpSRQVH LPPXQH LQQpH YLV j YL
HQGRWKpPOLDOHY VRQW HQ HIIHW pTXLSpHV GH V\VWgPHV S
H[SULPpV SDU GHV DJHQWVY SDWKRJqQHV FRPPH OH OLS
OfLQLWLDWLRQ FRQVpPFXWLYH GH OD WUDQVFULSWLRQ GH
pJDOHPHQW OD IDFXOWp GH SURGXLUH GLYHUW\&EY R RIRU
JUDQXORF\WH FRORQ\ \HWL P B &b WILKRYMIFRFRWH PDFURSKDJ
VWLPXODWLQJ IDFWRU

ITHQGRWKpPOLXP SHXW DXVVL rWUH OD FLEOH GX V\VW
HQGRWKpPOLDOHY MRXHQW XQ U{OH GH SUHPLHU SODQ GDC
IRLV FRPPH DFWULFHV HW FRPPH FLEOHV GX UHMHW /HV F
OHV SUHPLQUHV j LQWHUDJLU DYHF OHV FHOOXOHV LPPXQ
O\PSKRF\WHV HW OHV PDFURSKDJHV TXL YRQW UHOD\HU O
/IHV FHOOXOHV HQGRWKpPOLDOHV VRQW GRQF OHV SUHPLc
KXPRUDOH HW FHOOXODLUH /D PLVH DX SRLQW GYTLPPXC
SHUPHWWDQW GYpYLWHU © OfDJUHVVLRQ @ GHV FHOOXOH\
HIILFDFHV GH OJHQGRWKpPOLXP FRQVWLWXHQW GRQF XQH
HQ WUDQVSODQWDWLRQ GYfRUJDQHYV




&DUDFWpPULVWLTXHY JpQpUDOHYVY RULBKQHVHW
o3V

/ID GpFRXYHUWH GHVY 6B VRXOH XA QWBLYDDH XGEWD QW ¢
VFLQFOH SRUWDQW VXU OHV SURSUQpVBH VERH) FRDIWXPD W MF
SULQFLSDX[ pOpPHQWYV ILJXUpV SODFEHW®Q®HMIHBW BORIY
FHWWH SpULRGH O HW SIG\DUTEK HDVID WRHOVE RPEDBNEOXBIVWHL. IE® GBI U W D L «
OfK\SRWKgVH TXJLO SXLVVH H[LVWHXLQMX GHYQVKHYV®D QF
FRDJXODQWHY HQFRUH QRQ LGHQWLIILW B VS R$WUD XW PHAQUM R
H[SPULPHQWDOHPHQW $LQVL HQ ORKDXFSBUHMNWLRQ GPIR
LVROpPV GX SODVPD SDU XQH FHQWWIQIGIIBWILEH\E WURX E KX/
OD FRDJXODWLRQ VHPEODEOHV j FHXJDGHTXHWVWDIUU®IGV WD
DFTXLVHV 3DU OD VXLWH 4XLFN VWDWIIRD GBGRXSKEQRIPQY
GPpPRQWUDQW O fHQY WH@QFHO G R IV GOIDRDEV pG&IRHHIOY & FECHINK p U\ \
HW GRQW LOV VXSSRVHQW OD OLE®UDDQLIXQ QH IXO @D VHOG
29%ULHQ SURXYH TXH OH VpUXP SUpH\NWQWHUXQHWD B WH.\W L @/
TXYHOOH VHUDLW OLpH j OD VROXELDLXBDWWRQUGTXQ S)WLHAF

ORUHO HW DO

,O IDXW WRXWHIRLY DWWHQGUH OR W THH V:ARGH UFP
POPPHQWYV LQUUDXHVURBPFWLYDQW GHQWIIDA XXHOQHN DV WHW |
FRDJXODQWH LQWURLRNGWXH | XSD W\ GIY\S O DSIPOYWIHT X)) SODT
333 :ROI HW DO ,O OHV EDS$WLVHSOMIWHNOQHWHE XY €
SUPVHQWH OHV SWHRPQ Y UHY RIEFVUHUNRISIHUPOHFWURQLTXH

YLIXUH 2EVHUYDWLRQ HQ PLFURVFRSLHWVLEGKPW VY RFQ UTFXHD B GI\WPH.VF LGRS E
DWWHLQWY GH VIQGURPH FRURQDW L=H Q0 DQ O W ' PISIHAS HDWHQ VLR Q



&RPSRVLWLRQ GHV PLFURSDUWLFXOHYV

&RPPH QRXV DOORQV OH GpFULUH GDWQQVHOHRRWBHRRKDEQD
GHV PHPEUDQHV FRDHXOPRRSIVHGENEHYDOYWUXFWBRYHHQYV
GDQV XQ SUHPLHU WHPSV GITDQDO\VHUY XOXPHFRHPGRX QW LKRXP I
UHSRY DYDQWVGHpEPQYDYLPKWHEB R XWVWIB/MH IRUPDWLRQ GHYV

6WUXFWXUH PHPELDQOQWVOOREBWHW@NGHY OLSLGHV

JLIXUH 6FKpPD GTXQH PHPEUDQH FHOOXSB IMWWUHDIQXPIHUMD O KXH HQ FR)

$GDSWp GH :LHIPD(HOPH\HHW #HOHPEUDQHQ XQG RVPRVH



/ID VWUXFWXUH GHV PHPEUDQHV FHOOXODLUHV KXPDL
FHOOXOHV HXFDU\RWHV UHSRVH HVVHQWLHOOHPHQW V.
VIHQFKKVVHQW GLIIpUHQWY pOpPHQWY GRQW GH QRPEUHX
FRPSRVH GH GHX[ IHXLOOHWY XQ IHXLOOHW LQWHUQH DS
SODVPDWLTXH

/JHV pOpPHQWY FRQVWLWXWLIV PDMRULWDLUHV GH FHV
GH FRPSRVpV DPSKLSKLOHV FRPSUHQDQW XQH SDUWLH K\G
FKDVQHV FDUERQpPHVY GpULYpHV GYDFLGHV JUDV OLpH SDU
K\GURSKLOH GH QDWXUH YDULDEOH 6WUXFWXUHOOHPHQYV
PLFHOODHVYH KDVQHY K\GURSKREHV VH IRQW IDFH HW OHYV
SDUW HW GIDXWUH GH OD ELFRXFKH SHUPHWWDQW DLQ\
GLVWLQFWY OH F\WRVRO HW OH PLOLHX H[WUDFHOOXODL
JUDGLHQW pOHFWUR FKLPHURHWG HJPBPPUHR@HXQ FRQWU{OF
OHV GHX[ PLOLHX[ HQ IRQFWLRQ GHV SURSULpWpPV SK\VLF
DIILQLWpPV SRXU OHV SURWPLQHYV GH WUDQVSRUW

&KLPLTXHPHQW RQ GLVWLQJXH GHX[ JURXSHV PDMRUL)\
PHPEUDQH FHXHVXOBPRUSKRDF\OJO\FpUROV HW OHV SKRVSKF
FRQVWLWXDQWYV PHPEUDQDLUHV GY{XQH FHOOXOH KXPDL
HQGRWKpOLDOH VRQW OD SKRVSKDWLG\OFKROLQH 3&
SKRVSKDWLG\OpWKDQRODPLQH 3( DSSDUWHQDQW DX JUR
VIDMRXWH OD VSKLQJRP\pOLQH 60 GX JURXSH GHV SKRVS]|

/JHXU UpSDUWLWLRQ GDQV OD PHPEUDQH HVW DV\PpWU
OfDXWUH ORUHO HW DO ,O HVW j SUpVHQW DGPLV T)
VH FRPSRVH PDMRULWDLUHPHQW GH 60 HW GH 3& DORL
HVVHQWLHOOHPHQW VXU OH IHXLOOHW F\WRSODVPLTXH

&HWWH DV\PpWULH PHPEUDQDLUH HVW HQWUHWHQXH -
GLWVY GH WUDQVORFDWLRQ QpFHVVLWDQW OD FRQVRPP
GIDGPpQRVLQH WULSKRVSKDWH $73 &H SKpQRPQQH
pPU\WKURF\WDLUHV D pWp SDU OD VXLWH GpPRQWUp SRXU
FHWWH DV\PpWULH WURLV VWUXFWXUHV PHPEUR@DOWNV S
QRPPH JpQpUDOHPHQW IOLSSDVH IORSSDVH HW VFUDPEOD"

Il existe une différence de composition ionique entre le cytosol et le milieu extra-cellulaire entretenue par différents mécanismes
de transport (pompes énergie dépendante, canaux, ce” fee''"—t—"8& & F e«Z<t— F8-"f . f7272—7f<"f fo— fcoec ..Sf"
rapport au cytosol, créant une différence de potentiel et un gradient électrochimique.
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D JOLSSDVH
(JDOHPHQW DSSHOpH © DPLQROLSLGH WUDQVORFDVH
WUDQVIHUW DPLQRSKRVSKROLSLGHV 36 HW 3( YHUV OH
WUDQVSRUW FRQWUH OH JUDGLHQW GH FRQFHQWUDWLRQ
FRPPH OH SURXYHQW OHV pWXGHV UpDOLVpHV DYHF GHV L«
VXJIJqQUHQW TXH FKH] Of+RPPH XQH $73DVH GH W\SH 3 S
GPpSHQGDQW GX PDJQpVLXP VHUDLW LPSOLTXpH GDQV FHW
IOLSSDVH QH SHXW rWUH UpVXPp j FHWWH VHXOH $73DVH
OJH[SPULPHQWDWLRQ FKH] OHV OHYXUHV D PRQWUp TXTLC
PRLQV W\SHV G{$73DVH GH W\SH 3 LPSOLTXpV GDQV OfD}
KXPDLQ OH SUREOQPH DSSDUDVW HQFRUH SOXV FRPSOH[H
SRXU GHV $73DVHV GH W\SH 3 HW OJH[SUHVVLRQ GH FHV J
E JORSSDVH
/D IORSSDVH SHUPHW OH WUDQVIHUW YHUV OH IHXLOO|
GH OD 36 GH OD 3( PDLV DXVVL GH OD 3& HW GH OD 60
FRQVRPPDQW GH OfpQHUJLH VRXV IRUPH GT$73 SRXU DOO
LQWHWEUDQDLUH &HWWH IRQFWLRQ HVW DVVXUpH HQW
VXSHUIDPLOOH GHV $73 %LQGLQJ &DVVHWWH WUDQVSRUWH
VHXOHV DVVLJQpPHV j FH WUDQVSRUW FKH] OHV HXFDU\RW
PWXGLpHV
F 6FEUDPEODVH
4XHOOH TXTHQ VRLW OD QDWXUH H[DFWH OD © VFUD
7RXWHIRLY VRQ U{OH HVW ELHQ GpILQL ,0 FRQVLVWH HQ
OD WUqV JUDQGH PDMRULWpP GHV SKRVSKROLSLGHV 'RQF
OD VFUDPEODVH QH SRVVQGH DXEFXQH SURSULpWp UHODWL
MRXH ELHQ DX FRQWUDLUH XQ U{OH GH GpVRUJDQLVDWLTF
SKPQRPQQH QH VILQLWLH TIXHVWUDXW @J K Q DAX[HGHXRIGRLW r)
ORQJ GX SURFHVVXV
$ FH MRXU WRXV FHV PpFDQLVPHV QH VRQW SDV HQFR
HQ UpVXPp OD IOLSSDVH HW OD IORSSDVH VRQW FRQVWDP
PDLQWHQLU OYDV\PpWULH OLSLGLTXH PHPEUDQDLUH DORU"
HW UDSLGHPHQW FHWWH RUJDQLVDWLRQ
1RXV DOORQV j SUPpVHQW H[DPLQHU OHV VLIJQDX[ j OfE
QDWXUSRWWQ@MLHO GHV 03V TXL HQ GPpFRXOHQW
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*HQqVH GHV PLFURSDUWLFXOHYV

/D SURGXFWLRQ GHROINVQEDRN VXUYLHRWSRXQRPHRXWV
GLVWLQFWY OfDSRSWRVH HW O Y DUFHNLRAYDOWHLCRIH FEiH QW X OHDQ
SRXUVXLW GDQV OD PDMRULWpP GHVQWLYVEX MMXNOTS®$ OBV IH
DSSHOpH PRUW FHOOXODLUH SURJUDPPhABDWRRQHFIISR QFH
VPQHVFHQWHYV SHURBWWR@WREWVDEWHIQLY RHUQ QGHN QIIDFW
FHOOXODLUH VXUYLHQW HOOH DXXYKQB H HIDCRXD i RHWWW {0
GITHIITHFWXHU X QRMHIDFDLLRI! F RERHSOCOpH Y HBRW] H[HUFpHV DX

$X FRXUV GH FHV GHX[ SKpQRPqQHV DML (PHH PEW DQ HV EWC
GIDV\PpWULH OLSQ®LIRW UG SWLVPH KEEID E K D SQ WUHH G\pHU PXRO H |
VXUIDFH GHV FHOOXOHV XQ SURFpGH @RIPP h WPLVR.G XCHDWALRG

3LFFLQ HW DO &H SKpQRP QLY GHIP B QBbH GWQ R QF K
UpDFWLRQV TXH QRXV DOORQV PDLQWHQDQW GpFULUH
$



JLIXUH 6FKpPD GH OD IRUPDWLRQ HW GH OD OLEpUDWLRQ GHV 03V
$ /YDV\PpWULH PHPEUDQDLUH HVW PDLQWHQXH JUKkFH DX[ SWRWpPLQHYV
/I NDFWLYDWLRQ FHOOXODLUH FRQGXLW j XQH DXJPHQWDWLRQ GH OD
DFWLYDQW OD &DOSDwQ HW OD *HOVROLQ /D &DOSDwQ FOLYH OHV ILO
GH FRLIIH GHV ILODPHQWYV GITDFWLQH /YfDXJPHQWDWLRQ GX FDOFLX
OIDFWLYDWLRQ GH OD VFUDPEODVH HW OfLQKLELWLRQ GH OD WUDQVC
& 6 XLWH j OITDFWLYDWLRQ FHOOXODLUH LO \ D FOLYDJH GX F\WRYV
F\WRVTXHOHWWH j OD FHOOXOH LQGXLVDQW OH ERXUWIMHRIQRXH FHQ 0/3 G
HISRVDQW XQH VXUIDRHRAIRKKH HQ 36

/IHV VWLPXOL GH OD SURGXFWLRQ GHV PLFURSDU

'H WUQV QRPEUHX[ DIJRQLVWHY SHXYHQW LQGXLUH OD
RX j OfDSRSWRVH FHOOXODLUH 3DU H[HPSOH OHV FHO
KpSDWRF\WHV RX HQFRUH OHV FHOOXOHV PXVEXODLUHV O
OHXUV UpFHSWHXUV PHPEUDQDLUHV HQWUHQW HQ FRQWD
EDFWpULHQV OH FRPSOH[H & E FRPSOH[H WHUPLQDO GX
PrPH OYDFWLYDWLRQ GHV SODTXHWWHV YLD OH FRPSOH
LRQRSKRUH $ JpQqUH XQH SURGXFWLRQ GH 03V +XJHO |
(Q FH TXL FRQFHUQH OJDSRSWRVH OHV SRVVLELOLWp
OfJKHXUH DFWXHOOH TXfJLO H[LVWH WURLV YRLHV GH GpF
FDVFDGHY GH UpDFWLRQV HQWUHODFpHV $LQVL RQ GLV\
UpFHSWHXUV SODVPDWWA[TXBWHD®OHXNLQHY « OD YRLH LQ
PLWRFKRQGULHV VXLWH j OD VWLPXODWLRQ SDU GHV U
F\WRWR[LTXH GpULYDQW GH OJDFWLRQ GHV O\PSKRF\WHV 7
8QH IRLV TXYXQH FHOOXOH RX XQH SODTXHWWH UHOR
FDVFDGHY GH UpDFWLRQV VH GpPpURXOHQW DX VHLQ GX F\V
SUPOLPLQDLUH YD UHWHQLU SDUWLFXOLqUHPHQW QRWUH
HQ FDOFLXP GRQW GpPFRXOHQW OHV SKpQRPgQHV j OfRUL.
%RXODQJHU HW DO
3KpQRPQQHV SUpQIDEDYWQFBID» GHVY PLFURSDUWLF
/TpOpYDWLRQ GH OD FRQFHQWUDWLRQ F\WRVROLTXH F
UHSUpPVHQWH OfpOpPHQW FOp GH OD IRUPDWLRQ GHV 03V |
GX UpWLFXOXP HQGRSODVPLTXH 6RQ U{OH DX QLYMDX GX
GH OD PHPEUDQH FHOOXODLUH YD GPpSHQGUH GX W\SH FHO
$X VHLQ GHV SODTXHWWHVY FHRMWRVROLAKGW DDV LRHL
OfDFWLYDWLRQ GH OD JHOVROLQH ,0 VIDJLW GTXQH SUF
PRXYRLU OHV SURWpPLQHV GH FDSH VLWXpHV HQ SRVLWLRQ
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OH F\AWRVTXHOHWWH SODTXHWWDLUH /HV ILODPHQWY DLQ)\
YRQW VH FRQWUDFWHU DYDQW GH OLEpUHU GHV 03V )LJ

'DQV OHV SODTXHWWHY HW OHV DXWUHV W\SHV FHOOX
GH FDOFLXP F\WRSODVPLTXH YD DFWLYHU XQH DXWUH HQ]
GDQV OD JHQgVH GHV 03V (OOH YD SHUPHWWUH QRWDPPH
HQFRUH GH GpWUXLUH OD WDOLQH XQ DXWUH FRQVWLW}
GIDSRSWRVH HOOHYLQEXLN | HQWHXH \D XWHDH TXH GHV EDVS
OHV FRQWUDFWLRQV FHOOXODLUHV RX HQFRUH OD IUDJPH
FRQFHUQH QRWUH VXMHW OD FDOSDLQH DFWLYpH YD IDFLC
FHOOXODLUH )LJXUH

(Q SOXV GHV PRGLILFDWLRQV GX K\DORSODVPH OfDXJI
SHUWXUEH OfpTXLOLEUH OLSLGLTXH GH YO D/IXQM D FLHQ K HEH
IOLSSDVH HW DFFURVWUH OYDFWLYLWp GH OD VFUDPEODV
VRPPDWLRQ GH FH SKpQRPQqQH j OD GpVWUXFWXUDWLRQ G
PHPEUDQDLUH SXLV OD OLEpUDWLRQ GH 03V )LJXUH

6L OTRQ LQVLVWH EHDXFRXS VXU OH SKpQRPQQH GH
FDOFLXP F\WRSODVPLTXH EJHVW TXYJLO D pWp PRQWUp TXH
SDU OYDGMRQFWLRQ GY(*7$ HWK\OHQH JO\FRO WHWUDDF
JO\FRO HPSrFKH OfpOpYDWLRQLGWWIFARQROQWWH \WDRQ G
UHODUJDJH GH 03V GDQV OHV OLTXLGHV ELRORJLTXHYV
&D F\WRSODVPLTXH MRXH XQ U{OH PDMHXU GDQV OD OLE
FHOOXODLUH pWXGLp

'HV PLFURSDUWLFXOHY YDULDEOHY GI1XQH © FHO

/JHV GHUQLHUV SDUDJUDSKHV PRQWUHQW ELHQ TXH Ol
VFKpPDWLTXHPHQW LGHQWLTXH TXHO TXH VRLW OH W\SH G
SHXW OH UpVXPHU SDU OfHQFKDVQHPHQW VXLYDQW

UpFHSWLRQ GTXQ VLJQDO GH VWLPXODWLRQ RX G
POpYDWLRQ GX FDOFLXP F\WRSODVPLTXH DYHE G|
PPLVVLRQ GHV 03V

7RXWHIRLVY PDOJUp XQ SURFHVVXV GH IRUPDWLRQ FRI

SDV XQH FRPSRVLWLRQ HW XQH VWUXFWXUH LGHQWLTXHYV
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/ID PHPEUDQH GYXQH 03 VH FRPSRVH GTXQH LQILPH S
FHOOXOH GRQW HOOH HVW LVVXH © FHOOXOH PqUH 2 'H I
OD © FHOOXOH PqUH 2 HVW HPSRUWpH SDU OD 03 FLUFXO
UHWURXYH ORJLTXHPHQW GHV DQWLJqQHV GH VXUIDFH FD
GHV FRQVWLWXDQWV F\WWRVROLTXHV DYHF SDUIRLV PrPH
RULJLQDLUHY GH FHOOXOHV DSRSWRWLTXHYV &HSHQGD
IRQFWLRQ GX W\SH FHOOXODLUH HW GHV FLUFRQVWDQFHYV

JLIXUH 6WUXFWXUH SURWRW\SLTXH GHV 03V

03V FHOOXODLUHY XQ YpULWDEOH SRRO GH ELRHIIHFWHXUV

/IHV 03V VRQW OLEpUpHVY SDU OD PHPEUDQH SODVPLTXH GHV FHOOXOH\
VHLQ GH OD PHPEUDQH GHV SURWpPLQHVY F\WRSODVPLTXHYVY DLQVL TXH
GDQV GH QRPEUHX[ SURFHVVXV FHOOXODLUHV &HWWH UHSUpVHQWDWI
FRQFHUQH OHV GLIIpUHQWY FRPSRVDQWY UHSUpVHQWpPV 0+& FRPSOH
*3, JO\FRV\OSKRVSKDWLG\OLQRVLWRO +XJHO

$IQVL SRXU XQ PrPH W\SH GH FHOOXOH OD FRPSRVLWI
GH VXUIDFH GHV 03V YDULHQW VHORQ OH VWLPXOXV j OTRU
SRXU GHV 03V GTRULJLQH HQGRWKpOLDOH DORUV TXTXQ
ULFKHV HQ ( VPOHFWLQH SURWpPLQH PHPEUDQDLWHKUQpPFH\
OTHQGRWKpOLXP YDVFXODLUH XQH VWLPXODWLRQ DSRSYV
SURWpLQH PHPEUDQDLUH GHV FHOOXOHV HQGRWKpOLDORH®
FRPSRVLWLRQ GHV 03V LVVXHV GT1XQ PrPH W\SH FHOOXODL
GLIITpUHQWYV YLVDQW j XQ PrPH W\SH GYfDFWLYDWLRQ YRLUI

Le«rolingy *"*“<te— ti—et Z<f <o edésfrégdpteuts membranaires des leucocytes circulants et la E-selectine présente

sur le versant vasculaire des cellules endothéliales. Par ce procédé, les leucocytes sont freinés et maintenus a proximité de
Zitet =StZc—e "fo. . —Zf<"t ‘T <Zo oF "<EF" o= "f" Z% ,<fco Tif—="Fe " —tcote TifTSteced
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,O D DXVVL pWp PRQWUp TXH OHV 03V LVVXHV GIXQ W\S
PDUTXHXUV VSpPpFLILTXHV GH OHXU © FHOOXOH PqUH 2 \ FR
$ OJLQYHUVH RQ SHXW REVHUYHU HQ VXUIDFH GHV 0.
GH FHUWDLQV DQWLJGQHV SDU UDSSRURQUBD GHDAKLWp QR)
'H PrPH DSUQV OHXU OLEpUDWLRQ OHV 03V VRQW | P
GIDXWUHV CRUWXHXWWDLQV QIH[LVWHQW SDV VXU OD PHPE
$LQVL OD JHQQgVH GHV 03V UpVXOWH GTXQ SURFHVVXV F
GHV SRSXODWLRQV WUQqV GLIIpPUHQWHY &HV FDUDFWpULV\
03V GDQV OHV WLVVXV FRPPH GDQV OH VDQJ FLUFXOD
SULQFLSDOHV
SDU OHXUV FRPSRVDQWY SURWPpPR OLSLGLTXHV OHV 03\
WUDQVPHWWUH GHV PHVVDJHV FRPSOH[HV HW YDULDEOH
ELRHIIHEFWHXU GRQW OHV FRQVpPpTXHQFHV SK\VLR SDWKROR
OHV WHFKQLTXHV PRGHUQHV HQJ\PDWLTXHV HW LPPXQR
ELRORJLTXHV HW OHV FDUDEFWpPULVWLTXHY DQWLJpQLTXHV
LVROHU GH OHV DQDO\VHU HW GH OHV TXDQWLILHU DX VHL

OLFURSDUWLFXOHY HQGRWKpPpOLDOHYV QRXYHDX

SDUFH TXYfHOOHYV UpJXOHQW OYfYKRPpRVWDVLH YDVFXODLU
UHSUpVHQWHU GH QRXYHDX[ PDUTXHXUV GH PDODGLHYV
GpWHFWDEOHY GDQV OH VDQJ FLUFXODQW GH VXMHWYV V
PDODGLHV FDUGLRYDVFXODLUHYV j ULVTXH WKURPERWLTXH
PLFURSDUWLFXOHV FH TXL FRQIqQUH j FHV GHUQLqUHV XC
pOpYDWLRQV GH WDX[ GH PLFURSDUWLFXOHV HQGRWKpOI
FRURQDULHQV DLJXV OHV DFFLGHQWY YDVFXODLUHV FpUp
OfK\SHUWHQVLRQ OH SXUSXUD WKURPERWLTXH WKUR
DOQWLSKRVSKROLSLGHYVY OH OXSXV DQWLFRDJXODQW OHV Y
OfKpPRIJORELQXULH SDUR[\WVWLTXH QRFWXUQH HW SRWHQ!
XQH GpUpJXODWLRQ GHV UpSRQVHV LQIODPPDWRLUHYVY HW K

/IHV QLYHDX[ pOHYpV GH PLFURSDUWLFXOHYVY HQGRWKpOLI
GHV IDFWHXUV GH ULVTXH FDUGLRYDVFXODLUH WHOV TX
VHPEOHQW r'WUH SUpGLFWLIV GT1XQ SURQRVWLF FOLQLTXH
PHVXUH GHV WDX[ GH PLFURSDUWLFXOHY HQGRWKpOLDOHYV
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PYDOXHU OH ULVTXH YDVFXODLUH &HSHQGDQW OD PHVXU
XQ GplL WHFKQLTXH HQ UDLVRQ GH OYDEVHQFH GH VWDQ
SUpPpDQDOVWLTXHVY WHOOHV TXH OH SUpOgqYHPHQW GH VDQJ
OD FHQWULIXJDWLRQ SHXYHQW DYRLU XQ LPSDFW PDMHXU
OD PHVXUH SDU F\WRPpWULH HQ IOX[ SUpVHQWH FHUWDLQI
WDLOOH GHV PLFURSDUWLFXOHV (Q RXWUH OH FKRL[ GH)
HQGRWKpOLDX[ HVW HVVHQWLHO SRXU OD TXDQWLILFDWLF
FRQWH[WHV SDWKRORJLTXHV OLFKHOVHQ HW DO 3D L
VWDQGDUGLVpPV SRXU OD PHVXUH GHV PLFURSDUWLFXOHV |
GpILQLWLRQ FRPSOgqWH GH OHXU LQWpPUrW FOLQLTXH HQ
SRLQW FULWLTXH WRXMRXUV FRQWURYHUVp HVW GH V
HQGRWKpPOLDOHV SHXW rWUH FRQVLGpUpH FRPPH XQH EDXYV
HW DO (QILQ OD UHFRQQDLVVDQFH GHV PLFURSDUW
ELRORJLTXHV GDQV GLIIpUHQWHY SDWKRORJLHV RIIUH GH
(Q HITHW SOXVLHXUV VWUDWPJLHY WKpUDSHXWLTXHV FLEO
PRQWUp OH EpQpILFH OLp j XQH UpGXFWLRQ VLJQLILFDWL"
%RXODQJHU HW DO
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C- MESURE IN VITRO DE LA CONCENTRATION DES PRE-
(Projet n°1)

%LHQ TX LO \ DLW GHV SUHXYHV FRQYDLQFDQWHV TX
LPSRUWDQW GDQV OH WUDQVSRUW UHWRXU GX FKROHVWpL
+'/ GDQV OH SODVPD VRQW OLPLWpHV HW FRQWURYHUVpH\
SDUWLH j FDXVH GHV GLIIpUHQFHYVY GDQV OHV WHFKQLTXH
SDUWLFXOHYV PDLV DXVVL HQ UDLVRQ GX PDQTXH GYXQH F
SUH +'/ $ O KHXUH DFWXHOOH OHV FRQFHQWUDWLRQV G
GLIIpUHQWHY PpWKRGHV \ FRPSULV O pOHFWURSKRUQVH E
POHFWURSKRUgqVH OD FKURPDWRJUDSKLH GTH[FOXVLRQ V\
PpPWKRGH LPPXQR HQJ\PDWLTXH (/,6%

: SDWLRQQHO HW REMHFWLI GH OfpWXGH VXU C

'DQV FHWWH SDUWLH QRXV GpPpFULYRQV XQH PpWKRGF
PYDOXRQV OD SHUIRUPDQFH GX GLWKLRELVY QLWUREH
+'/ D pWp pYDOXpH HQ PHVXUDQW OHV FRQFHQWUDWLRQYV
VXU JODFH j GLIIpUHQWY WHPSV /H U{OH GH OD /&$7 GDQ\
SUp +'/ D pWp pYDOXp HQ LQFXEDQW OHV SODVPDV VXU
/1&$7 '71% PPRO /

8Q JUDQG QRPEUH G pWXGHV D GpPRQWUp TX XQ QLYH
IDFWHXU GH ULVTXH QpJDWLI SRXU OD PDODGLH FRURQDUL
DFWXHOOHPHQW PHVXUpHV GDQV TXHOTXHV ODERUDWRLU
GLPHQVLRQV ' &HWWH PpWKRGH Q HVW SDV ELHQ DGDSW
ODERUDWRLUHYV FOLQLTXHV FDU HOOH HVW FR€EWHXVH OR
WHFKQLTXHY / DXWUH REVWDFOH UHQFRQWUp HQ ODERUD
VRQW LQVWDEOHV GRQF OHV DQDO\WWHV GRLYHQW rWUH H
SODVPD IUDLV
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., ODWpPULHO HW OpWKRGHYV
3URWRFROH G pWXGH

/TDSR $, GDQV OHV SDUWLEXOHV SUH HW . +'/ SHXMW
HOHFWURSKRUQVH 'DQV XQ SUHPLHU WHPSV XQH pOHFWI
FKDUJH pOHFWULTXH HVW UpDOLVpH |j WUDYHUV GYXQ
OJLPPXQRGPWHFWLRQ VXU XQH PHPEUDQH GH 39') HQ FRQW
$, KXPDLQH /HV FRPSOH[HV DQWLJgQHY DQWLFRUSV VRQW
SKRVSKDWDVH DOFDOLQH %&,3 1%7 /HV SURSRUWLRQV G
TXDQWLILpHY SDU OD PpWKRGH G LPDJHULH HW FDOEXOpHYV

/HV SUp ErWD +'/ RQW pWp DQDO\VpHV VHORQ OD PpWK
SDU pOHFWURSKRUQVH VXU JHO G DJDURVH HW WUDQVIpl
PHPEUDQH HVW VPpTXHQWLHOOHPHQW LQFXEpH DYHF XQ D¢
SXLV DYHF XQ FRQMXJXp DQWL ,J* PRXWRQ GH VRXULV SKR
SDU O DFWLYDWLRQ GH OD SKRVSKDWDVH DOFDOLQH HQ
%&,3 1%7 DSSDUDVW VXU OD PHPEULEWND GHl/ 3BVW XD QW LE D
GHQVLWRPgWULH /H GRVDJH HVW FDOLEUp j OJDLGH GIXQ
KXPDLQV DYHF XQH FRQFHQWUDWLRQ GH J / HQ SDUWI

ODWpPULHO

/H GLWKLRELVY QLWUREHQ]JRWTXH '71% D pWp I
$XVWUDOLH /HV VA\VWgPHV GH JHOV G pOHFWURSKRUQVH ¢
PWp REWHQX j SDUWLU GH +HOHQD /DERUDWRULHV (WDWYV
BHELD )UDQFH /HV ,PPRELORQ364 WUDQVIHUW SRO\YLC
PHPEUDQHVY RQW pWp REWHQXHV FKH] OLOOLSRUH (WDWYV ¢
PRXWRQ D pWp IRXUQL SDU 5RFKH (WDWV 8QLV /H ERQ
SKRVSKDWDVH DOFDOLQH D pWp REWHQXH FKH] 6LJPD $0¢
GpWHFWLRQ GH OD SKRVSKDWDVH DOFDOLQH %&,3 1%7
,QYLWURJHQ (WDWV 8QLV
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(FKDQWLOORQYV

JHV pFKDQWLOORQV GH VDQJ PO RQW pWp UHFXHLO
FHQWUH GH UHFKHUFKH PpGLFDOH &HWWH pWXGH D pWp
7RXV OHV VXMHWYVY RQW pWp LQIRUPpY HW RQW VLJIQp XQ FF

/H VDQJ YHLQHX[ D pWp SUpOHYp j SDUWLU GH VXMHW
PFKDQWLOORQV GH VDQJ RQW pWp UHFXHLOOLV GDQV GH
FRQVHUYpV VXU JODFH /HV LQKLELWHXUV GH OD /&$
SKpQ\OPpWK\OVXOIRQ\OH 306) EHQ]JDPLGLQH RQW pWp DM
VDQJXH® XWLOLVpPY j GHVY FRQFHQWUDWLRQV ILQDOHV GH
306) HW OD EHQ]DPLGLQH (QVXLWH OHV SODVPDV RQW pW
SHQGDQW PLQj 7 & HW PDLQWHQX VXU OD JODFH MXV
GDQV OHV K DSUQV OH SUPOHYHPHQW

OpWKRGHV
/TPOHFWURSKRUQVH

/JHV pFKDQWLOORQV GH SOD/NPFDQWRXpWEVSOWBING CDRY |
O pPOHFWURSKRUQqVH KRUL]JRQWDOH D pWp UpDOLVpH HQ X
OLSRSURWPLQHV HW XQH FKDPEUH+G/ [RAMF\WWR SKROPHV .G X
SDU pOHFWURSKRUQVH VXU JHO FRQWHQDQW G DJDUR
WHQVLRQ GH 9 FRQVWDQW SHQGDQW PLQ GDQV OH WI
O pPOHFWURSKRUQVH OHV SURWpPLQHV RQW pWp WUDQVIpL
O DQDO\VH SDU :HVWHUQ EORW DYHF XQ DQWLFRUSV DQWL

,PPXQREORW

7TUDQVIHUW SDVVLI GHV SURWPpPLQHYV

8QH PHPEUDQH GH 39') D pWp LPPHUJpH GDQV GX PpW
GLVWLOOpPH /H JHO D pWp VXSHUSRVp XQH QXLW j f & V
IHXLOOHV GH SDSLHU :KDWPDQ HW XQH IHXLOOH GH SODVV
JHO




JLIDWLRQ EORFDJH HW LPPXQRGHWHFWLRQ

3RXU IL[HU OHV SURWpPLQHV j OD PHPEUDQH OHV PHPE
SKRVSKDWH VDOLQ 0 SKRVSKDWH GH 1D 0 GH 1D&
3%6 FRQWHQDQW GH JOXWDUDOGPK\GH GDQV XQ UpFLS
PLQ | WHPSpUDWXUH DPELDQWH $SUQqV OD IL[DWLRQ OF
DYHF GX 3%6 SRXU pOLPLQHU OH JOXWDUDOGPK\GH UpVLG)
OLEUHV j OD PHPEUDQH D pWp EORTXpH SDU XQH LQFXEDV
GH 7ZHHQ 3%67 DYHF GX ODLW pFUpPp VR XV
DSROLSRSURWpPLQHY VRQW GpWHFWpHV SDU XQH LQFXEDW.L
PRXWRQ DQWL DSR$ , KXPDLQH 5RFKH GLOXWLRQ DX
DIJLWDWLRQ FRQWLQXH $SUgV LQFXEDWLRQ DYHF O DQWL
WURLV IRLV SHQGDQW PLQ GDQV GX 3%67 /HV PHPEUDQ
VHFRQGDLUH DQWL ,J* GH FKqYUH SXULILp FKH] OH ODSLQ
OH PrPH WDPSRQ 6LJPD GLOXWLRQ /IHV PHPEUDQF
VXLYL GH TXDWUH ODYDJHV GH PLQ FKDFXQ GDQV OH 3
UpYpOpHVY DYHF OD VROXWLRQ SUpSDUpH H[WHPSRUDQQpF
PHPEUDQHV RQW pWp LPPHUJpHV GDQV FHWWH VROXWL
%&,3 1%7 MXVTX j FH TXH OD FRXOHXU DSSDUDLVVH |
LPPpGLDWHPHQW WUDQVIpUpHV GDQV XQH VROXWLRQ G D
UpYpODWLRQ 3XLV OHV PHPEUDQHV RQW pWp ULQFpHV j O |
/JHV PHPEUDQHV VpFKpHVY RQW pWp VFDQQpPHV HQ PHVX
GYLPDJHULH )OXRU&KHP )& DYHF XQ ILOWUH GH QP HW
$OSKD9LHZ GH &HOO %LRVFLHQFHV (WDWV 8QLV /D GpW
EDQGHV UpYpOpHV D pWp UpDOLVpH JUKFH j GHV VWDQGD!
SUpGRQW OHV WDLOOHV VRQW FRQQXHV

I1RUPDOLVDWLRQ

$ILQ G XQLIRUPLVHU OHV GLIIpUHQWY WHVWYV OH PrPH
JHO WRXW DX ORQJ GH OfJpWXGH &KDTXH JHO D pWp VRXF
PHPEUDQH GH QLWURFHOOXORVH 7RXWHV OHV PHPEUDQE
LGHQWLTXHV &KDTXH PHPEUDQH D pWp TXDQWLILpH FRPP}
D pWp FDOFXOpH




vyy OPpVXOWDWY HW 'LVFEXVVLRQ
SpVXOWDWYV
IRFDOLVDWLRQ GHV SUp +'/

/D EDQGH GH OLSRSHMRAW OIDQHWDFWLRQ DYHF OD SOXV U
VLWXH OH SOXV SUqV GH O DQRGH/ /BVEND QEGpCEH®HRHGER X
OD SOXV SUpPGRPLQDQWH HW HVW SW qWp G OPRIQMW L@HI OML
SRLQW GTDSSOLFIRQLRD BBQWGH RN PUMIVO LSRSPLIUH HQ\
OLSRSURWPLQHV $RELD IHMp %GHWD S WP Y DOLSRGHE R LAH W\ S |
SUPVHQWHY HW OH SRXUFHQWDJHIRIHW OHVL SR $ U RVHUWR®IW
FRPPH XQH WUDVQpPH GHYDQW OD SHBXFWQRQrW DK \& UMV IpRLW
SOXVLHXUV IUDFW MR \RRX WDHOXHFHRM LDV IEGWEY [UDOWpF
GLPLQXH DYHF O kJH GH O pFKDQWLOORQ
3RXU QRV DQDO\WHV QRXV DYRQV XWHLGHVpOLSR SURWQP B H3/
IDERUDWRULHY 7LWDQ *HO /LSRSURQW HMQ O DI XX 3®W P HW Dj
OLSRSURWPLQHV S G\DWRPIDRRLUTGWVH HSD UH®D B DJIDURVH

*Fractions 8 and 9 are prebeta Al and alpha Al

Lipotrol (Cat. No. 5069) est un échantillon contréle dans lequel la concentration
relative en lipoprotéines sont: alpha (33%dé-béta (23,6%) et béta (43,4%). La
bande correspondante a la Lp(a) peut appaeaéntre les bandes pré-béta et alpha.

YLIXUH 5pVXOWDWY REWHQXV LOOXVWUDR®UGD R VAW URQ LG H5V
FRORUDWLRQ DX URXJH BHRX G®IDJRURKHJ 7L WDRWHLQ /(O8-RPBNVURSKRUH
6\WWHP &DW 1R



'"PWHFWLRQ GHV SUp +'/ GDQV OH SODVPD

*Fractions 8 and 9 are prebeta Al and alpha Al

JLIXUH 'PWHFWLRQ/GWHW SIHO DYHF 7LVBDRAWHQQUBWR SDU LPPXQREOR
OfDQWLFRUSY DQWL DSR$, KXPDLQH



(1 ITHWV GH OD GXUpH GH VWRFNDJHWIW 5 1 HOOOD W
GHV SUp +'/

YLIXUH 5pVXOWDWYV GHREWRR®R EORW ®RWYYFKD GO®DUPDV GH SDWL
DYHF RX VDQV LQKLBPMFHKYYD WRFNKHXUH\ HWHMNMWYX ]

'DQV OHV pFKDQWLQUR@D FRQ FHOPMUEBDW WE QP GRIXH S U
FRQVLGPUDEOHPHQWRRRWWW HD SIWV D@D KWQJGHVERXEDESH
WHPSpUDWXUH GH VWRFNDJH DIIHFWH pBIlV FXDIQ WOLHWp VOXHY
QRUPROLSLGpPPLTXHV /HV SUp +'/ VR ®W PSSpX\D W WDH MHP\E LV
WHPSpUDWXUH DPELPR@AHQW D& L RAD GRHHN B UpHE GLP L X H
IRQFWLRQ GX WHPSV DORUV TXH VEUpOD+JOPHWX WOpH FRPH
OHQWHPHQW DYHF OH WHPSV /RUWIXH JOHF H F K Bl @ WLDADMHRXQ)!
+'/ DSSDUDLVVHQW VVKBIKO WY YSFBHXDOYWGYRUQZHY SpULRGI
FRQVHUYDWLRQ SOXV ORQJXHYV



(I1THWV GX '"17% VXU OD VWDELOLWpP GHV SUp +'/
(I'HW GHV LQKLELWHXUV VXU OD VWDELOLWpP GHV SUp +'/ S

/H SODVPD D pWp REWHQX j SDUWLU GH YRORQWDLUH
VWRENp j f& VXU JODFH DYHF RX VDQV LQKLELWHXUV SH
SUpPOHYpV j GLIIpUHQWY LQWHUYDOOHVY GH WHPSV HW OH
LPPpGLDWHPHQW GpWHUPLQpPH j FKDTXH SRLQW G pFKDQV
FRPPH G®BEQUWDWpPULHO HW OpWKRGHV

,O\' D XQH EDLVVH LQLWLDOH GH OD TXDQWLWp UHODW
GH VWRFNDIXIHEDLVVH LQLWLDOH D pWp HPSrFKp SDU XQH L
PPRO /I XQ LQKLELWHXU GH OD /&%$7 /H '71% LQKLEH O
GHV SUp +'/ PHVXUpHVY SHQGDQW OH VWRFNDJH GDQV GHY\
FRXSOH GYLQKLELWHXUV 306) EHQ]JDPLGLQH HVW DMRXWp D
UHODWLYHYVY GHV SUp +'/ D OLHX j SHX SUQV LGHQWLTXH |
LOQKLELWHXUV &RPPH GpFULW FL GHVVXV OHV pFKDQWLOC
TXH OD GLPLQXWLRQ OHQWH GH OD TXDQWLWp GHV SUp
FIFOOH VDQV LQKLELWHXUV 7RXWHIRLVY OD FRQFHQWUDWLRC
POHYp TXH OHV UpVXOWDWY VDQV LQKLELWHXUV HW D:
306) EHQ]DPLGLQH SXLV GLPLQXpH QHWWHPHQW DSUqV Kl




'LVFXWYL

&HV UpVXOWDWYV LQGLTXHQW FODLUHPHQW TXH OH '7
WUDLWHPHQW DYHF OH '71% HVW SHX FREWHX[ FTHVW XOQ
UHODWLYH GHV SUp +'/ GDQV OHV pEKDQWLOGRQV VYV
OTLQWHUFRQYHUVLRQ+GHYXSERPXUY' IGKWWRENDJH /D FRQY
+'/ HQ +'/ HVW SURPXH SDU OD /&$7 DORUV TXH OD UpDF
SOXVLHXUV IDEWHXUV QRWDPPHQW OD &(73 3/73 OD OLS
SURWpPLQH &H SKpQRPgQH SHXW rWUH EORTXp SDU O LQKI
DYHF FHUWDLQV W\SHV GH FHOOXOHV WHOOHV TXH OHV IL
SODVPD VXU JODFH UpGXLW OD YLVERQWH YWD HXHOOH OHV

/| DFWLYLWp OH OD 3/73 SHXW rWUH pJDOHPHQW LPSOI
+'/ HQ SUPVHQFH GX '17%

JLIXUH 6FKpPD GH OTLQWHU FRQYHUVLRQ GHV +'/ GX VA\VWgPH 5&7
+'/ HQ . +'/ HVW SURPXH SDU OD /&%$7 DORUV TXH OD UpDFWLRQ LQYHUYV
IDFWHXUV QRWDPPHQW OD &(73 3/73 HW +/ /H F\FOH 5&7 FRPPHQFH H
SDUWLFXOH SUH +'/




/JHV +'/ RQW G LPSRUWDQWHYV SURSULpWpPV FDUGLRSUR\
U{OH GDQV OD YRLH GX WUDQVSRUW LQYHUVH GX FKROH
GpILQLWLRQ HW OD PHVXUH GHV VRXV SRSXODWLRQV G+
PpFDQLVPHV SDU OHVTXHOV OHV +'/ DSSRUWHQW GHV HIIt
SURSRUWLRQ GH SODVPD SUH +'/ HQ SDUWLFXOLHU OHYV
LGHQWLILpH FRPPH XQ WUQV HIILFDFH DFFHSWHXU LQLWLE
VHPEOHQW MRXHU XQ U{OH HVVHQWLHO GDQV OD YRLH LQL
GX FKROHVWpPURO HQ H[FqQV GHV FHOOXOHV SpULSKpULT)>
VSXPHXVHV HW GHV OpVLRQV DWKpURVFOPUHXVHV DVVRELY
SUH +'/ D pWp ODUJHPHQW GpFULWH GDQV OD OLWWpUDWX
GHV pWXGHY UHVWHQW KpWpURJqQHV $ FDXVH HQ SDUWLF
GHV SUH +'/ HW GH VD QDWXUH G\QDPLTXH GDQV OD FLL
O pYDOXDWLRQ GX ULVTXH GH PDODGLH FRURQDULHQQH &
rWUH DPpOLRUpPH SDU GHV PpWKRGHYV GH TXDOLILFDWLRQ G




D- VERS UNE STANDARDISATION DE LA METHODE DE
QUANTIFICATION DES MICROPARTICULES ADAPTEE EN
RECHERCHE CLINIQUE

/IH VHFRQG SURMHW DYDLW GRQF SRXU EXW GYH[DPLQHU
IDPLOLDOH HW OHV PLFURSDUWLFXOHYVY FLUFXODQWHYV 30X
O3V FLUFXODQWHV pWDLHQW DVVRFLpV j GLYHUV SDWKR
DFWXHOOHPHQW j GpWHUPLQHU OHV YDOHXUV GLDJQRVWLT
IHV WHFKQLTXHV GH TXDQWLILFDWLRQ GHV 03V j SDUWLU G
HQWUH ODERUDWRLUHY HW VRQW YUDLVHPEODEOHPHQW U
FROQFHQWUDWLRQV GH 03V FLUFXODQWHY UHODWPHYV GDQV

'DQV OH FRQWH[WH GYpWXGHV FOLQLTXHV LO HVW DXMF
VRXUFHVY GH YDULDELOLWp HW GRQF GH PHWWUH DX SRLQW
HW VWDQGDUGLVpH /ILGHQWLILFDWLRQ GH 03V FLUFXOD!
SUpDQDO\WLTXHV WDQW DX QLYHDX GX SUpOqQYHPHQW TXT
1RXV DYRQV GYDERUG pWXGLp OfLPSDFW GH OD QDWXUH G
GH SULVH HQ FKDUJH DYDQW FHQWULIXJDWLRQ HW GH OD
O3V FLUFXODQWHYV

'DQV XQ SUHPLHU WHPSV QRXV DYRQV PLV HQ SODFH DX
GH ELOOHV GH FDOLEUDWLRQ OHJDPL[ %LRF\WH] SHUP|
GHV SDUDPqWUHV GH WDLOOH VWUXFWXUH GX F\WRPqWUH
LQVWUXPHQW 3RXU FH IDLUH QRXV DYRQV WHVWp OHXU
ODERUDSRIWRAS %LRVFLHQFHV

'‘DQV XQ VHFRQG WHPSV QRXV DYRQV DSSOLTXp FHWMW
FDUDFWpULVDWLRQ HW TXDQWLILFDWLRQ GHV 03V WRWDOH
OH SODVPD GH SDWLHQWYV 1RWUH FKRL[ VYfHVW SRUWp
GIK\SHUFKROHVWpPpUROpPLH IDPLOLDO &RXWD OGNV UDDWR K
QRWDPPHQW OHVY PDODGLHYVY FDUGLRYDVFXODLUHYV j ULVTX
WDX[ pOHYpV GH PLFURSDUWLFXOHYVY FH TXL FRQIqQUH j FHV

/IHV QLYHDX[ pOHYpV GH PLFURSDUWLFXOHY HQGRWKpOL
GHV IDFWHXUV GH ULVTXH FDUGLRYDVFXODLUH WHOV TX
VHPEOHQW r'WUH SUpGLFWLIV GIXQ SURQRVWLF FOLQLTXH ¢




: SpVXOWDWYV

2SWLPLVDWLRQ GX SUpOqYHPHQW SODVPDWLTX
PLFURSDUWLFXOHYV

, VROHPHQW HW FRQVHUYDWLRQ GX SODVP
GIK\SHUFKROHVWPWHRRREPLIBADPLSH GH WXEH GH SL

JTHQVHPEOH GHV DUWLFOHV SXEOLpV VXU OD TXDQWLI
3DUPL OHV WXEHV FLWUDWpPV GLVSRQLEOHV RQ GLVWLQJ)
TXL HVW JpQpUDOHPHQW XWLOLVp SRXU OD VXUYHLOODQEFF
ORUV GTXQ GpODL GIDFKHPLQHPHQW ORQJ DX ODERUDWRL
$QQH[LBW GH 03V $@QH[&'QISRXU XQ PrPH SDWLHQW SUpOI
W\SHV GH WXEH H[SpPULHQFH UpDOLVpH SRXU SDWLHQWYV
VLIQLILEDWLYH HQWUH WXEHYV HQ PR\HQQH GH YDULDW

&RPSDUDLVRQ HQWUH SUpOqYHPHQWYV IUDLV HW

/ID PDMRULWp GHV SXEOLFDWLRQV VXU OD TXDQWLILFCL
FRQJHOPpPV | f&

&HSHQGDQW OfKpWpURJIpQpPLWpP GHV UpVXOWDWYV SXI
TXDQWLILFDWLRQ GHV 03V j SDUWLU GH SUpOqYHPHQWV S
SODVPD UHFXHLOOL FRQVHUYp j f& HVW GpFRQJHOp Vi
WHPSpUDWXUH DPELDQWH 6XU OD PR\HQQH GHV pFKDQW
GLIIDPUHQFH VLJQLILFDWLYH VXU OD TXDQWLILFDWLRQ GH\
|UDLWU FRQ JHO pV

3RXU FH SURMHW QRXV DYRQV PDOJUp FHV UpVXOWDW
SODVPDWLTXHV IUDLV

(IIHW GX GpODL HQWUH SUpOgYHPHQW HW VD
PLFURSDUWLFXOHV

JTHITHW GX WHPSV HQWUH OH PRPHQW GX SUPOQYHPH!
SUpPOqQYHPHQW FHQWULIXJDWLRQ FRQJpODWLRQ D pWp pY
VXU OH SUpOQYHPHQWW KR QUSHOgpY jOR SULVH GH VDQJ Q 1
TXH OD TXDQWLWp GHVW MWWPEQH[ FHY WHPSV —/j K




7RXWHIRLY OH EUXLW GH IRQG pWDLW SOXV LPSRUWDQW
QRPEUH LPSRUWDQW GYpYpQHPHQWY GDQV OD JRQH WDLOC

'DQV OD VXLWH GX WUDYDLO OHV SUpOqYHPHQWYV RQ\
VXLYHQW OD SRQFWLRQ YHLQHXVH

2SWLPLVDWLRQ HW VWDQGDUGLVDWLRQ GH O
PLFURSDUWLFXOHYV DYHF OHV ELOOHYV OpJDPL]

(Q UDLVRQ GH OHXU IDLEOH WDLOOH —P OD GpWH
GH WUDYDLO SURFKHV GH OD OLPLWH GH GpWHFWLRQ GHYV
GH 03V UHTXLHUW OD PDVWULVH GH FHWWH OLPLWH YDULL
XQ FRPSURPLYVY RSWLPDO HQWUH SULVH HQ FRPSWH GHV 03\
OpJDPL[ %LRF\WH[ SHUPHWWHQW GH GpILQLU GH IDORQ V!
HQWUH HW —P HW GYDVVXUHU OD VWDELOLWpP GHV UpJ
SURFpGp j OTDFTXLVLWLRQ GHV ELOOHV OpJDPL[ j OYDLGH
7RXW GIDERUG RQ YLVXDOLVH VXU XQ KLVWRJVYBRRKWQ )
66 & UpJLRQV FRUUHVSRQGDQW DX[ ELOOHV GH —P
UpJODJHV GHV SKRWRPXOWLSOLFDWHXUV )/ HW VRQV
GDQV XQH GpFDGH GpILQLH /D GHUQLqUH pWDSH FRQVLVW!
8Q GLVFULPLQDQW VHXLO GTH[FOXVLRQ GHV pYpQHPHQWYV
GX FDQDO )6& VJIHIIHFWXH GH IDoRQ j YLVXDOLVHU GH
—P )LIXH/H SRXUFHQWDJH LQLWLDO GH PpODQJH GH E
&HWWH SURFpGXUH SHUPHW GH SODFHU OH VHXLO GH ¢
WRXMRXUV GH OD PrPH IDoRQ H[FOXVLRQ GH ELOOHV —

ELOOHV HW —P /D ]JRQH GYDQDO\VH GHV 03V HVW Gpll
DSSOLTXp HQ )6& FRPPH GpILQLH SUpFpGHPPHQW )LJXUH
SDU OD ILQ GX QXDJH GHV ELOOHV GH —P

/D GLVWLQFWLRQ HQWUH OHV ELOOHV HW —P HQ )

UpJODJH GH OD IHQr'WUH WDLOOH VWUXFWXUH GHV 03V HYV
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D E

JLIXUH 8WLOLVDWLRQ GHV ELOOHV OpJDPL[] SRXU FDOLEUHU OD ]
PLFURSDUWLFXOHY VRQW TXDQWLILpHV
D 9LVXDOLVDWLRQ GHV ELOOHYV $ % HW —P &
)/, 66&
E 5pJODJH GX 307 GH OD )6& GH IDORQ j REWHQLU SRSX
—P HW —P GH ELOOHYV —P ( HW GH EL

F SBRVLWLRQQHPHQW GH OD IHQrWUH )6& 66& GHV 03V *U
WDLOOH VXSpULHXUH HW LQIpULHXUH GLVFULPLQDQW
GHV pOpPHQWYV TXDQWLILpY HVW VWDQGDUGLVpH G $
DEVHQFH GH GLVWLQFWLRQ GHV ELOOHYV HW —P

OLVH DX SRLQW GX PXOWLPDUTXDJH HW GH OI
DEVROXH GHVY PLFURSDUWLFXOHYV

$SUQV DYRLU GplLQL OHV UpJODJHV RSWLPDX[ TXL QR
WDLOOH )6& 66& VWDQGDUGLVpH SRXU FKDTXH WXEH DQD
OHV PXOWLPDUTXDJHYV DYHF GLIIpUHQWY DQWLFRUSV FRX
GpWHUPLQHU OHV H[SUHVVLRQV DQWLJpQLTXHYV j OD VXUIIL
TXDQWLILp SDU F\WRPpWULH HQ IOX[ DSUqV XQ PDUTXDJH ¢

SDU OTDQQH[LQY9 /TpFKDQWLOORQ GH —/ GH SODVPD HYV
$QQH[LQ 9 DSRSWRVLVY GHWHFWLRQ NLW , %' %LRVFLHQFH
HVW VWRSSpH j OIDLGH GH —/ GH © ELQGLQJ EXIIHU & |

SRXU OYDQDO\VH GHV SODVPDV RQW pWp GpWHUPLQpPHV HC
IOXRURFKURPH HW GX F\WRPqWUH XWLOLVp /HV DQWLFRU:
DILQ GYpOLPLQHU OHV DJUpJDWV GIDQWLFRUSV TXL SRXU
PYPQHPHQWY IOXRUHVFHQWY GDQV OD ]JRQH GH WDLOOF
WHPSpUDWXUH DPELDRIWHDYHEGDOW GH SODVPD j WHVWHU
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IORZFRXQW SRXU OD TXDQWLILFDWLRQ HQ YDOHXU DEVRO;
SDV ODYp DILQ GH QH SDV SHUGUH OHV 03V PDLV SDVVp G
F\WWRPgqQWUH /{fpWXGH pWDQW FHQWUpH VXU OD UHFKHUFI

IDPLOLDOH QRXV DYRQV pYDOXp GH IDoORQV GLIIpUHQV
SKpQRW\SH &&' WXEH $9 ), 7& &' 3( &' (&' 03V GH SK
&' WXEHS$9 ), 7& &' 3( HW 03V GH SKpQWRYEWH &'$9

),7& &' (3( 8Q FRQWU{OH LVRW\SLTXH 3WXHBH (& $HYW&
UpDOLVp SRXU FKDTXH SDWLHQW /H SKpQRW\SH&GHV 03V H
$9 WXEH 89 WXEH&' ($9 WXEH

3RXU UpDOLVHU OH FRPSWDJH HQ YDOHXU DEVROXH G
DYRQV XWLOLVp GHV ELOOHV IORZ &RXQW )LJIXUH /IH Q
JRQH FRUUHVSRQGDQW DX[ ELOOHV HW UDSSRUWpP DX QRPE
GIREWHQLU XQ TXRWLHQW ; TXL DX ILQDO SHUPHW GH GpW
GDQV OfpFKDQWLOORQ

JTPWXGH D pWp UpDOLVpH | OTH L% H%E RVE LFH QY RHPYY W UHH @ |
XWLOLVp SRXU OfDFTXLVLWLRQ HW OfDQDO\VH HVW OH OR.

JLIXUH SURWRFROH GH TXDQWLILFDWLRQ HW GLGHQWLILFDWLRQ G

$ =RQH WDLOOH VWUXFWXUH VWDQGDUGLVpH j OJDLGH GH
SRVLWLYHQ$YRXJH % +LVWRJIJUDPPH UHSUpVHQWDQW OHV
$9 HW $QQH[LQH 9 QpJDWLYH $9 & )HQrwuUDJL
SHUPHWWHQW GH FRPSWHU OHV 03V HQ YDOHXU DEVROXH
03V $QQH[LQH BSRMWWEYEH[LQH 9 QGBEQYWYHLp$N GDQV OH
OYDLGH GHV PDUTXDJHV &' (&' &' 3( &' (3( & 3¢

3( SK\FRHU\WKBR®U SK\FRHU\WKULQ WH[DV UHG |
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03V $QQH[+Q 6LQJOHW

%HDGV

03V 03V 303 DQG (0!
& &' D $QQH[LQY

303

303

(03

83




OpWKRGH UHWHQXH

1RXV UHWLHQGURQV SRXU OYDQDO\WH GH OD FRKRUWH
3UpOgqYHPHQWYV VXU WXEH &7$%'" HW SULVH GH FKDUJH RS
PFKDQWLOORB@VL.OUBDWLRQ GX BP\WRPMFWRMHOKBEQWIH DYDQW
GY{DQDO\VH VHORQ OH SUBWRGROHI OpIWDFPEHY HHRXU FKDTXF
VHURQW DQDO\VpV VHORQ OH SURWRFROH GpWHUPLQp SUp

,, &RPPHQWDLUHY HW SHUVSHFWLYHYV

&HWWH VWDQGDUGLVDWLRQ PYTD SHUPLV GH TXDQWLILF
DWWHLQWYVY GfK\SHUFKROHVWpUROpPLH IDPLOLDOH

$LQVL FH WUDYDLO D SHUPLV GH YDOLGHU DX ODER!
FDUDFWpULVDWLRQ HW OD TXDQWLILFDWLRQ GHV 03V W
HQGRWKpOLDOHY GDQV OH VDQJ FLUFXODQW

1RWUH REMHFWLI pWDLW GH TXDQWLILHU OHV 03V FLUF.
FOLQLHXHSDUWLFXOLHU SRXU OD PHVXUH GHV PLFURSDU!
DWWHLQWYV GYK\SHUFKROHVWpUROpPLH IDPLOLDOH HQ WUD

/IHV U{OHV ELRORJLTXHV GHV 03V VRQW YDULDEOHV HW
WHOOHV TXH OD WKURPERVH OHV SDWKRORJLHV FRURQDU
OHVTXHOV XQH TXDQWLILFDWLRQ GHV 03V SRXUUD GHYHQL

ITLGHQWLILFDWLRQ GYDSSOLFDWLRQV FOLQLTXHV j OD TXEC
SUpDODEOH GH PLHX[ GpILQLU WRXV OHV SDUDPgWUHV S
GIDERXWLU j XQH pYDOXDWLRQ ILDEOH GHV 03V *OREDC
XWLOLVpHY GDQV OD OLWWpUDWXUH /D E\WRPpWULH HQ
QRQ GT1$9 HW OJH[SUHVVLRQ GHV $JV SHUPHWWDQW OfLGF
GH 03V 3DU FRQWUH PrPH VL FHV pOpPHQWY VRQW FRUUHF
WHFKQLTXH OD SRVVLELOLWpP GH YpULILHU OHXU IRQFWLRQ
03V $9RX OHV 03V GH SDU OHXU H[SUHVVLRQ GH SURWpLC
SURSULpWp SURFRDJXODQWH SDU OD SURGXFWLRQ GH W
PYDOXDWLRQ TXDOLWDWLYH GHV 03
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IfPYROXWLRQ GHV FRQQDLVVDQFHV VXU OH © SKpQRW\
FLEOHV SRXU GpYHORSSHU GHV WHVWV SHUPHWWDQW GH
SRSXODWLRQV GH 03V

&H WUDYDLO D SHUPLV GH YDOLGHU XQH PpWKRGH
TXDQWLILFDWLRQ GHV 03V GHV 033 HW GHV 03( GDQV OH
'H QRPEUHX[ SDUDPgQWUHV LQKpUHQWYV j FKDTXH F\WRPqQW
GLIIXVLRQ GH OD OXPLgUH SHXYHQW r'WUH UHVSRQVDEOH)
TXDQWLILFDWLRQ GHV 03V GDQV OD OLWWpPUDWXUH /HV LC
SDU H[HPSOH OHV GHX[ QRXYHDX[ F\WRPqQWUHV GHWOD JD
IDYLRDSSRUWHQW XQH PHLOOHXUH UpVROXWLRQ VXU OHYV
GPpWHFWLRQ GH OD OXPLgUH GLIIXVpH GDQV OH FDQDO )6&
IDoRQ SOXV UpVROXWLYH OD SRSXODWLRQ GH 03V GH WD
MXVTXYIDORUV )DFH DX[ GLIILFXOWpV WHFKQLTXHV GH FHW
GpGLpV j OTDQEDO\WVH GHV 03V SHUPHWWUDLW GH V{DIIUD
GpEULVY FHOOXODLUHV EUXLW GH IRQG LPSRUWDQW HW
GIXWLOLVDWLRQ HW GH UpJODJHV GH OfDSSDUHLO /D SUI
DQDO\WLTXHV DLQVL TXH OD ILDELOLWp GH OD WHFKQLTXH
SRXUURQW TXYHQULFKLU QRV FRQQDLVVDQFHYV VXU OH SUR
OHV IRQFWLRQV HW OD FOHDUDQFH GHV 03V /D TXDQWLI]
FRPPH RXWLO GLDIJQRVWLTXH HW RX SURQRVWLTXH GDQV
VHXOHPHQW VL OfHQVHPEOH GH FHV SDUDPgWUHV VRQW Sl
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E- MESURE DES MICROPARTICULES CIRCULANTES PAR
CYTOMETRIE EN FLUX CHEZ DES PATIENTS ATTEINTS
i ALE EN TRAITEMENT
LDL-APHERESE (Projet n°2)

: SDWLRQQHO HW REMHFWLI GH OfpWXGH GHV I
ELRPDUTXHXUV GH OIDWKpURVFOpURVH DX GpE
IDPLOLDOH

&H SURMHW IRXUQLUD GHV GRQQpHV SUpOLPLQDLUHV ¢
pPWXGH SOXV GpWDLOOpH DILQ GYfpYDOXHU OH U{OH GHV P
ELRPDUTXHXU GH OD PDODGLH FDUGLRYDVFXODLUH DX Gpl
GHV WURXEOHY FDUGLRPpWDEROLTXHV OLpV

+\SRWKqgVH /IHV PLFURSDUWLFXOHY FLUFXODQWHV U
OfK\SHUFKROHVWHIR OpBIR GIHRLW LD HVKpUDSLHV SRXU GL

%XW3RXU WHVWHU OfYK\SRWKqVH GH OD PHVXUH GH
FLUFXODQWHY FKH] OHV SDWLHQWY DYHF XQH K\SWUFKROH
QRUPRFKROHVWpPUROpPPLTXHYVY VDQV +) HW GYfpYDOXHU OD
VWDW®QHWD /'/f DSKpUqVH FKH] OHV SDWLHQWYV +)

I TREMHFWLI GH QRWUH WUDYDLO D GRQF pWp GH FKHI
TXDQWLWp GH 03V FLUEFXODQWHY HQ SDUWLEXOLHU GH 0
FDUGLRYDVFXODLUHV XVXHOV HW RX OfK\SHUFKROHVWpUR
VHLQ GIXQ VHUYLFH FOLQLTXH HW GTXQH XQLWp GH UHF
DQRPDOLHV SUpFRFHV GH OD SDURL DUWpPULHOOH HW GDQ
SX \ pWXGLHU OHV FDUDFWPpPULVWLTXHV GHV SUHPLHUYV
PLERSDUWLFOHY DV D ELRPDUNHU RI HDUO\ DWKHURVFOH!
FRKRUWH SURVSHFWLYH GHYDQW LQFOXUH SDWLHQWYV
SUPGLFWLYH HW OD VLJQLILFDWLRQ GHV 03V YLV j YLV G
IRQFWLRQQHOV GX ULVTXH DWKpPURPDWHX]

&RQWH[WH I MK\SHUFKROHVWpPUROpPPLH IDPLOLDOH H\
PRQRJIJpQLTXH GX PpWDEROLVPH GX FKROHVWpPURO HQWL
SODVPDWLTXH HW XQH PDODGLH FRURQDULHQQH SUpPDW
DIIHFWHQW OD SURGXFWLRQ HW OD IRQFWLRQ GX /'/ UpFI
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SRXUUDLW rWUH LQYHUVp DYHF GHV LQWHUYHQWLRQV SUp
WKpUDSLH SRXU DEDLVVHU OH FKROHVWpPURO HQ SDUV
SKPQRW\SLTXH GH OJK\SHUFKROHVWpUROpPPLH IDPLOLDOH
HVW YDULDEOH ,0 \D XQH FRQGLWLRQ FOLQLTXH SRXU OTC
TXL VRQW j KDXW ULVTXH GH GpYHORSSHU XQH PDODGLH F
SDU GHV PHVXUHV GLUHFWV GH OD PRUSKRORJLH HW OD IF
QPFHVVLWHQW XQ pTXLSHPHQW FRXWHX[ HW XQ KDXW QLY
ELRPDUTXHXU FLUFXODQW DGDSWp SHXW VH SHUPHWWL
OTYDWKpPURVFOpPURVH SUpFRFH GDQV Of+) DLQVL TXH OfHII
HW OD /'/ DSKpUqVH

,O \ D XQ LQWpUrW FURLVVDQW GDQV OD PHVXUH GH
ELRPDUTXHXUV GHV PDODGLHV FDUGLRYDVFXODLUHV /HV
HQGRWKpPpOLDOHYVY OHXFRF\WDLUHV HW SODTXHWWDLUHV
UHIOpWHU GTXQH PRUW FHOOXODLUH HW SRWHQWLHOOH
G\WIRQFWLRQ GHV FHOOXOHV HQGRWKpOLDOHV $ SHWLWH
TXH OHV PLFURSDUWLFXOHV HQGRWKpOLDOHVY VRQW FE
FDUGLRYDVFXODLUH /D F\WRPpWULH HQ IOX[ HVW OD Py
PLFURSDUWLFXOHV FLUFXODQWHY PDLV FHWWH WHFEKQLT
FKDQJHPHQWY VXU GHV SDUWLEXOHV GH WDLOOH VXSpULF
H[HPSOH OYDQDO\WH GH QDQRSDUWLFXOH GH VXLYL SHUTF
PLFURSDUWLFXOHYV FLUFXODQWHY GH WRXWHV WDLOOHV H
FHWWH WHFKQRORJLH DYHF OfDMRXW GH IOXRUHVFHQEFH
VLPXOWDQpH GH OD WDLOOH GX SKpQRW\SH HW GH OD FRQ

L, 08$7(5,(/ (7 0(7+2'(

SDWLHQWYV HW SURWRFROH GH OfpWXGH

8QH pWXGH GH FDV FRQWU{OH HW GHX[ pWXGHV GJLQV
PLFURSDUWLFXOHV FLUFXODQWHVY VHURQW PHVXUpHV FK
K\SHUFKROHVWpPUROpPPLH IDPLOLDOH +) VDQV WKpUDSLH P
/'l DSKpUgQVH HAVRGWHWIOHY QRUPRFKROHVWpPUROpPPLTXHV DY
/JH GLDJQRVWLTXH GH OfT+) MHAXVLBR®WD QWL TXGIPHLGW  +
GpVRUGUHV KpPDWRORJLTXHV K\SHUWHQVLRQ PDODGLE
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FDUGLRYDVFXODLUHV LQVWDOOpPHYV PpGLFDPHQWYV FRQQX\
SODTXHWWD ISDHWL HGWY )+ VHURQW LQWHUYLHZpV DYDQW

VWDWLQH DYHF HW VDQV HJHWLPLEH VXIILVDPPHQW SRXU
FKROHVWpPURO /'/ [HV SDWLHQWYV HQ WUDLWHPHQW |/
LPPpGLDWHPHQW DYDQW HW DSUqV OH SURWRFROH

/IHV PLFURSDUWLFXOHV WRWDOHV SODTXHWWDLUHYV
FRQWHQXV GDQV OHV SODVPDV DSSDXYULV HQ SODTXHWW
PoPWKRGHV LQFOXDQW OD F\WRPpWULH HQ IOX[ (/,6$ OHV
WKURPELQH HW GH QD QRS XWWLORXDW GH N XRRRSHQOH. FOH
7UDFNLQJ 94Q® ®RXY OD FDUDFWpPULVDWLRQ GH OD GLVWULI

&HV DQDO\WHV VHURQW SRXUVXLYLHV GDQV OH ODER
GIKpPRSKLOLH HW GH WKURPERVH GT2[IRUG +{SLWDO &KX
8QL

3UpOgYHPHQW HW WUDLWHPHQW GHV pFKDQW

/IH SUpOqQYHPHQW VDQJXLQ GRLW rWUH HIIHFWXp GDQV G

P/ GH VDQJ YHLQHX[ VHURQW FROOHFWpPV GDQV OD SRVL
VWDVH YHLQHXVH XWLOLVDQW XQH DLJXLOOH GH FDOLEU
VXLYDQWHYV VHURQW SRXUVXLYLV )LJXUH

(WDSH/H#* SUHPLHUV P/ VHURQW FROOHFWpV GDQV XQ WXE
QXPpUDWLRQ IRUPXOH VDQJXLQH LQFOXDQW OHV SODTXHV
OfDQDO\VH GHV PLFURSDUWLFXOHV SXLVTXH OHV FHOOX(
SUPOgQYHPHQW VDQJXLQ

(WDSH/H¥Y P/ VXLYDQWYV VHURQW FROOHFWpV GDQV XQ W
SODVPD DSSDXYUL HQ SODTXHWWHV 2Q XWLOLVH XQ WXEH
TXIXQ WXEH FODVVLTXH FRQWHQDQW GH Of('7$ FHOXL F
OfH[SUHVVLRQ GH FHUWDLQV PDUTXHXUYV

(WDSH /Wt pFKDQWLOORQV GH VDQJ FLWUDWH VRQW FHQYV
WHPSpUDWXUH DPELDQWH GDQV OHV PLQXWHY DSUQqQqV SUy
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1500 x g 13000 x g

15 min 2 min 20C
20°C

C = C =

Blood-Sodium Platelet Poor
citrate tube Plasma (PP)

J)LIXUH 6FKpPD GX SURWRFROH GH SUpSDUDWLRQ GX SODVPD SD

(WDSH/H&XUQDJHDQW VXSpULHXU FRUUHVSRQGDQW D.
OYDLGH GYXQH SLSHWWH 3DVWHXU HQ SRO\SURS\OqQH HW

(WDSH/H+ODVPD GDQV OH VHFRQG WXEH FLWUDWH VHUD
WHPSpUDWXUH DPELDQWH DILQ GIpOLPLQHU OHV SODTXHW
GHX[LgqPH FHQWULIXJDWLRQ SHUPHW GYREWHQLU XQ SODV
GHV PHVXUHV FRKpUHQWHY HW QRQ VXUpYDOXpHV GHV TXD

(WDSH /HxVXUQDJHDQW VHUD GpOLFDWHPHQW SUpOHYp |
SRO\SURS\OgQH HW HQVXLWH DQDO\Vp RX DOLTXRWp GDQV
—/ HW FRQJHOp LPPpGLDWHPHQW GDQV OYD]RWH SXLV j

OpWKRGHYV GIDQDO\VH

7RXWHV OHV DQDO\VHVY GH PLFURSDUWLFXOHV VHURQW
DSUQV SUpPOgYHPHQW GH OfpFKDQWLOORQ

2Q GLVWLQJXH DX PRLQV W\SHV GYDQDO\VHV OHV
FRXFKH PLQFH GH KDXWH DIILQLWp FHOOHV IRQGpPHV VXL
(/,63 HQJ\PH OLQNHG LPPXQRVRUEHQW DVVD\ RX GRVDJH
VROLGH
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/IHV GHX[ GHUQLqQUHV WHFKQLTXHV VRQW GH ORLQ O
OTXWLOLVDWLRQ GIDQWLFRUSV KDXWHPHQW VSpFLILTXHV
&HX[ FL SHUPHWWHQW GH GLVWLQJXHU OHV GLIIpUHQWHYV
PFKDQWLOORQV HW GH GpWHUPLQHU OHXU RULJLQH FHOOX

/IDPpWKRGRORJLH JpQpUDOHPHQW VXLYLH LPSOLTXH G
WRWDOLWpPp HW OHV GLIIpUHQWY W\SHV GH 03V DX VHLQ G’
IUDFWLRQQpP DILQ GIHIIHFWXHU FHV GLYHUVHV DQDO\VHYV
OfDQQH[LQH 9 SURWpPLQH VH OLDQW VSpPFLILTXHPHQW
SKRVSKROLSLGHYV DQLRQLTXHV FRPPH OD SKRVSKDWLG\OVp
03V pWDQW FRPSRVpH GH 36 OfDQQH[LQ 9 YD VH IL[HU V.
SHUPHWWUH OHXU TXDQWLILFDWLRQ JOREDOH /HV DXWUH)\
rWUH DQDO\VpHV DSUQV DMRXW GIDQWLFRUSYV VSpFLILTXH
TXH FHOOHV GH PrPH RULJLQH SHXYHQW rWUH FDUDEWpUL
SRXU LGHQWLILHU OHV 03V GpULYDQW GHV SODTXHWWHV |
DQWL *3,,E ,,,D « &H SULQFLSH GH SKpQRW\SDJH LPPXC
SULQFLSDOHV WHFKQLTXHV GH GRVDJH GHV 03V OD F\WRP]|

$QDO\WH SDU F\WRPpWULH GH IO0X][

/ID F\WRPpWULH GH I0OX[ SHUPHW GH TXDQWLILHU HW
FHUWDLQHY SDUWLFXOHYVY WHOOHV TXH GHV FHOOXOHV RX
VXU OH JXLGDJH HW OD IRFDOLVDWLRQ GHV SDUWLFXOHV H
DVVXUDQW OHXU SDVVDJH XQH j XQH DX WUDYHUV GYfXQ ID
/1$6(5 GH ORQJXHXU GfRQGH GRQQpH /fDQDO\WH GH OD OX
OD WDLOOH HW OD IRUPH GH FKDTXH SDUWLFXOH ,0 HVW ¢
GH SDUWLFXOHV ELHQ SUpFLVH HQ OD PDUTXDQW DYHF XQ
OWDV GH OTpWXGH GHV 03V RQ GRLW DMRXWHU XQ DQWLI
LPPXQ IRUPp SDU OIDQWLJqQH PHPEUDQDLUH HW OYDQWLFI
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YLIXUH &\WRPpPpWULH GH 10X]
/HV DQWLFRUSY DQWL SURWPpPLQH $ VRQW FRXSOpV j XQ IOXRURFKURPH
GpWHFWpH SDU OH FDSWHXU $GDSWp GH %URZQ 6 )UDLVLHU 9 ,69 &1

3UpDODEOHPHQW j OfDQDO\WH GHV pFKDQWLOORQV X
QpFHVVDLUH HW VJHIIHFWXH SDU DQDO\VH GH SDUWLFXOH
OXPLQUH ELHQ GpILQLH 'DQV OH FDV GH OJLGHQWLILFDWL!
SDUWLFXOHV GH i —P GH GLDPgQWUH HW RQ UHFKHU
IOXRUHVFHQW

/IfDYDQWDJH PDMHXU GH FH W\SH GIDQDO\VH HVW GH
SDUWLFXOHV DLQVL TXH VXU OfLQWHQVLWpPp GH OD IOXRUH\
SUpVHQW VXU XQH 03V (OOH DXWRULVH pJDOHPHQW OfL¢
UHYDQFKH HOOH PDQTXH GH VHQVLELOLWpP SRXU GpWHEFV
TXDQWLWp QH SHXW WRXWHIRLVY rWUH QpJOLJpH 3DU DLOC
VXUWRXW SRXU GHV pWXGHV GH JUDQGH DPSOHXU HW QH
SDU PDQLSXODWLRQ (QILQ OD F\WRPpWULHIGOBH @QYDYIRV
DXFXQ UHQVHLIQHPHQW VXU OH SRWHQWLHO SUR FRDJXOD
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30 L of PFP to each tube

+ 5uL FIT@nnexin V + 5uL FIT@nnexin V
+ 20puL PEED31
+ 20uL PerGRy5.5 CD41a

30 min incubation
at room temperature
in the dark

) L

+ 500 L Annexin V Binding Buffer 500 L PBS

+ 30 L Flow Count Fluorosphertsseach sample

Analyse by Flow cytometry

JLIXUH SBURWRFROH GH PDUTXDJH SRXU OD GpWHFWLRQ GHV PLFURS

$QDO\WVH VWDWLVWLTXH

/IHV GRQQpHYVY VHURQW DQDO\VpHVY SDU W WHVWYV DSSD
GH 3RXU FHWWH pWXGH SLORWH OD WDLOOH GHV pFKDC
SDU JURXSH
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/IHV FHQWUHYV G TE&ONQMVIMHL IDHVDPQWKURPERVH HW GH C
+{SLWDO &KXUFKLOO 8QLYHUVLWp GT2[IRUG &OLQLTXH G
SHUWK 8QLYHUVLWp :HVWHUQ $XVWUDOLD

.., 5pVXOWDWV HW GLVFXVVLRQ

$SUqV DYRLU GpFULW OHV FDUDFWpPULVWLTXHV GH QRW
OHV UpVXOWDWY LPSRUWDQWY GH QRWUH WUDYDLO HQ
HQGRWKpOLDOHYV

&EDUDFWpPULVWLTXHYV FOLQLTXHYVY HW ELRORJLTX

5pVXOWDWYV

SpvVXOWDWYV VXU OHV SDWLHQWYV +) DYDQW HW D¢

93




5pVXOWDWY VXU SDWLHQWYV +) DYDQW WUDLWHPF

5pVXOWDWY VXU SDWLHQWY FRQWU{OHV

SpVXOWDWY GX SRRO GHV pFKDQWLOORQV FRQWL

48%$/,7< &21752/ )YUR]JHQ z& 3RRO &RQWURO 30ODWHOHW )UHH 30DVPD 3)3

'LVFXVVLRQ
, QWHUSUpWDWLRQ GHV UpVXOWDWYV

OLFURSDUWLFXOHY HW SUHVVLRQ DUWpPULHOOH

/JHV YDGHXIURMURSDUWLFXOHY HQGRWKpOLDOHYV HW SOD
SOXV pOHKHNOH\H G H X[ DX WHNDOW IS MW O \8V B OHIYRE® BIWWG K
DQWpFpGHQWY GH PDODGLH FRURQDULHQQH -H PH GHPDQC
OHV PLFURSDUWLFXOHV HQGRMWIKHOWNORY 6HW HSIGD FXSIRUM
(QGRWKHOLDO PQRESPDPWHWLHOHW] 0 5GA\BKNWHO®VERBVWRQ
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OLFURSDUWLFXOHV HW /'/ DSKpUqVH

(VW FHORXHPLFUR®SLEWEPHOEY WHFKQLTXSRXKUDBKWU C
DITHOMHQRPEGH WBRAVWOHOQ XHY HQ F\WRPpWULH HQ I1O0OX[ "

'"HX[ pWXGHV UpFHQWHY RQW GpFULW OD OLEpPUDWLRC
DSKpDYWH GLIPpPIHKQRGHY H QG R KFEIOND QW WWDDWLRQ

&HV pWXGHV QH FRQFHUQHPWORWY OKY RRXW LER DWW QW
SDUWLEXOHMV-FEHUDLYHPEO BEMHEBIQWLF X O H \H @ OpXI\D CBHHRAHLQNW-
OLEpUpHVY GH OD FRORQQH GH ILOWUDWLRQ VXU PHPEUDC
VXSpPULHXU j FHOXL GHV S D UGDLUFWOMWVESMQMRMHIUYRNMRY )L J
SDUWLFX@©HXL!VHUDLHQW OLEpUpV FKH] XQ SDWLHQW OR!
ILSRVRUEHU FH TXL/FRH WHDSIRQGHEDOABHOWORPEUH ELHQ W
SHWLW SRXU DIIHFWHU OHV QLYHDXY DXV QRXV PHBBURQV -
rWUHOMKWWgPH GH GRXEOH ILOWUDWLRQ OLESHMWOQRV\ GH
EHDXF R >GH SSDUMWAEPXOHEpUpHY TXH FHOD

'DQVVORVXOWDWY OHOBRAEWHFR QWL GHEOHPHQW DXJF
DSKpUQVH VXU pFRIDWLROR @QHVUPRWLHQWY PrPH FHX[ FK
VRQW GLPLQXpV DSUQV /'/ DSKpUqQVH 3HXW rWUH TXH FH
SDUWLEXOHV j SDUWLU GHVY FRORQQHV" &HFL SRXUUDLW D
DIIHFWHU OHV FORPHW DOB\SBWFH TXH OD PpWKRGH SRXU FH
SORXMpPFLYKQPSWDJIH GLUHFW G HGWKROAV /U QVHD\L G 1B WADLLROXGDHH \

6LQRWUH EXW HVW G LGHQWLILHU XQH EDLVVH j ORQJ
VHFRQEMUW WHD SSRUW j GLPLQXHU OHV /'/ SOXW{W TXH WRXW
QIHXW SDV VH SURGXLUH DYHF XQ WUDLWHPHQW" 6L RXL
SDWLHQWYV HQ WUDLWHPHQW /'/ DSKpUgVH XQ SURFHVVX
PYDOXpHV VXU XQH SOXV ORQIKW SHUERQHX GHR@Y HPS WD FR
OHV VWDWLQHY SRXUUDLHQW rWUH DMXVWpV HQ VH Uplpu
GDQV OHW®BXGH G

95




'LIlpUHQWY WUDYDX[ UDSSRUWHQW OJLPSDFW YDULDE
ILOWUDWLRQ RX GpSOpWLRQ OHXFRF\WDLUH VXU OH QRP
VXLYDQW OHV FRQWUDLQWHY GH FLVDLOOHPHQW PLVHV |
PWUDQJqUHV HQ FHRQ@OWOIFNW DNDHIFI OLHYH V

5{OH SRWHQWLHO GHV PLFURSDUWLFXOHYVY HQ WUDQV

/D WUDQVIXVLRQ GH SURGXLWV VDQJXLQV ODELOH
PLFURSDUWLFXOHV DX SDWLHQW TXL VH WUDGXLW SDU
PLFURSDUWLFXOHV FLUFXODQWHY %LHQ TXH OH GHYHQLU
PWXGH UpFHQWH UDSSRUWH TXH OD GHPL YLH GHV PLFUR:
WUDQVIXVLRQ GH SODTXHWWHY GIDSKpUgqVH FKH] GHV SD\
VL[ KHXUHV GDQV OD FLUFXODWLRQ SpULSKpULTXH &HW
SKRVSKDWLG\OVpULQH TXL FRQVWLWXH XQ VLJQDO HIILFDF
OHV FHOOXOHV SKDJRF\WDLUHV (OOH SHXW pJDOHPHQW |
GpSHQGDQWHY GH OD 3 VPpOHFWLQ DYHF OHV FHOOXOHV F
OHXU pOLPLQDWLRQ UDSLGH OHV PLFURSDUWLEXOHV DS
PXOWLSOHV FRPSRVDQWV ELRDFWLIV VRQW VXVFHSWLEC
ELRORJLTXHV FKH] OH SDWLHQW UHFHYHXU /HV FRQVpT)>
PLFURSDUWLFXOHV VRQW HQFRUH WUQqV PDO FRQQXHV PD
UHODWLRQ VLJQLILFDWLYH D pWp UpFHPPHQW GpPRQWUj
FRQFHQWUpPVY pU\WKURF\WDLUHV HW OD PRUELPRUWDOLWp
&H OLHQ HQWUH OD IUpTXHQFH GH VXUYHQXH GH FRPSOLF
ORQJXH GHV SURGXLWYV VDQJXLQV DPqQH j VILQWHUURJHU

/ILPLWHYV GH QRWUH pWXGH

1RXV DYRQV FODLUHPHQW EHVRLQ GH GLVWLQJXHU O
/I YNREMHFWLI SULQFLSDO pWDLW GH VH FRQFHQWUHU VXU O
TXYIDYHF QRV REVHUYDWLRQV OHV UpVXOWDWY REWHQXV
YDULDWLRQV VRLHQW GpSHQGDQWHV GX WHPSV HW GX W
PpGLFDPHQWYV [/'/ DSKpUqVH

1RXV GHYRQV DMRXWHU j FHWWH pWXGH SOXV GH SD!
IDPLOLDOH HW GH VXMHWY WpPRLQV DILQ GITDQDO\WHU SOX
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F- MESURE DE LA CINETIQUE DE LA C-REACTIVE PROTEINE (CRP)
PAR SPECTROMETRIE DE MASSE CHEZ DES PATIENTS
VOLONTAIRES OBESES AVANT ET APRES PERTE DE POIDS
(Projet n°3)

: SDWLRQQHO HW REMHFWLI GH OfpWXGH GH Ol

BULQFLSH GTXQH pWXGH GH FLQpPWLTXH

IHV pWXGHYV GH FLQpWLTXH SHUPHWWHEHN GO1BWRSG RN L
FIHVW j GLUH OHXU WDX[ GH SURGXFWLRQ 35 HW OHXU WI
VL OHV UpVXOWDWY REWHQXV GH FHV pWXGHV QH VRQW
DSSUR[LPDWLRQV OHV pWXGHV GH FLQpWLTXH VRQW OH PF
OH PpPWDEROLVPH GHV OLSRGURWRBLQHYV FKH] OfKXPDLQ

ODUTXDJH GHV OLSRSURWPLQHYV

/IH SULQFLSH JpQpUDO GX PDUTXDJH HVW GH PDUTXHU C
WUDFHXU TXL QTILQWHUIpUHUD SDV DYHF OH PpWDEROLVPH
GH PHVXUHU IDFLOHPHQW OH PDUTXHXU 'DQV OHV\WWXGHYV
GH PDUTXDJH VRQW XWLOLVpV OH PDUTXDJH H[RJgQH H\
HIRJgQH GDQV OH FDV GHV OLSRSURWpPLQHV FRQVLVWH
OLSRSURWPpPLQHY GH OHV PDUTXHU KDELWXHOOHPHQW |
UpLQMHFWHU DX SDWLHQW GH SUpOHYHU j QRXYHDX GX VL
OH WDX[ GH GpVLQWpPJUDWLRQ QXFOpDLUH GHV LVRWRSHE
FHSHQGDQW XQ FHUWDLQ QRPEUH GH SUREOqQPHV (Q HIIH
HITHFWXpHV VXU OHV OLSRSURWpPLQHYVY GHYDQW rWUH UpL:
GITXQH FRQWDPLQDWLRQ LQIHFWLHXVH RX FKLPLTXH GHYV pl
KDELWXHOOHPHQW GHV LVRWRSHV UDGLRDFWLIV TXL SR
SUREOgqPHVY WHOV TXH OfH[SRVLWLRQ GHV VXMHWYV DX[ UL
OLSRSURWPpPLQHYVY SDU OHV UDGLDWLRQV YHQDQW DLQVL DC
YROXPHV SRXU OfTDQDO\WWH GHV pFKDQWLOORQV HW OH\
UDSLGHPHQW OD GHPL YLH GHVY UDGLR LVRWRSHYV pWDQW
MRXUV SRXU OTYLRGH HW MRXUV SRXU OTLRGH 'H S
LOQOWHUQH OfYXWLOLVDWLRQ GHV LVRWRSHV UDGLRDFWLIV
SULQFLSDO DYDQWDJH GH FHWWH PpWKRGH HVW VRQ IDLEC
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/H PDUTXDJH HQGRJgQH GHV OLSRSURWPLQHV SUpVHQW
UDSSRUW DX PDUTXDJH H[RJJQH &HWWH WHFKQLTXH LPS
VXMHW GYXQ DFLGH DPLQp PDUTXp j OJDLGH GfXQ LVRWRS
FDUERQH /HV DFLGHV DPLQpV XWLOLVpVY VRQW KDELWXF
DFLGHV DPLQpVY VRQW GHV DFLGHV DPLQpV HVVHQWLHOV T
GH SOXV FHV GHX[ DFLGHV DPLQpV VRQW OHV VHXOV F}
SUPFXUVHXUV GLUHFWV j OD QpRJOXFRJHQQVH &HV GHX[ F
SRRO SODVPDWLTXH GH PDUTXHXU SXLVTXH OH SRRO GH
DFLGHVY DPLQpV QRXYHOOHPHQW V\QWKpWLVpV RX SDU OH
TXH OD VIQWKgVH 'BQRWPHTXBUTXDJH HQGRJqQH FIHVW Gl
SURFQGH DX PDUTXDJH GHV OLSRSURWPLQHV HQ LQWURGX
VIQWKQqVH SURWPLTXH ,0 HVW j QRWHU TXH WRXWHV OHV &
SDV VHXOHPHQW OHV DSROLSRSURWpPLQHY HW WRXWHV FH
FLQpWLTXH /HV DYDQWDJHV GH FHWWH PpWKRGH VRQW TX
LO QY\ D DXFXQH H[SRVLWLRQ DX[ UDGLDWLRQV HOOH QpF]
SHUPHW GH PHVXUHU VLPXOWDQpPPHQW OD FLQPWLTXH GH
VLPXOWDQpH GH GLIIpUHQWY DFLGHV DPLQpV PDUTXpV
FRQVPFXWLYHV FKH] XQ PrPH VXMHW VDQV ULVTXH SRXU
GIDQDO\VH VRQW EHDXFRX® pFOIXV LAWLVGW QG HIKXHEHPHQW
XQH FKURPDWRJUDSKLH HO® § KOV IV SHHWX\RHP qFARXIS GH PDV
VIDYpUHU GLIILFLOH GH JpQpUHU XQ PRGqOH WHQDQW ERP
VPFUPpWLRQ GHV DSROLSRSURWPLQHV SXLVTXJLO VIDJILW
OfDFWLRQ GH FHUWDLQHV HQJ\PHV SHXW rWUH DIIHFWpH S
GDQV OD PROpPFXOH GH OHXFLQH 3DU FRQWUH DILQ GH
FLQPpWLTXHV HW SXLVTXH OYDFWLRQ LVRWRSLTXH GLIIpl
JPQPUDOHPHQW SDV FRQQXH QRXV VXSSRVRQV KDELWXHC
WUDFHXU HVW OD PrPH TXH VXU OH WUDFp

$GPLQLVWUDWLRQ GX WUDFHXU GDQV OH PDUT?

'HX[ SULQFLSDOHY DSSURFKHV VRQW XWLOLVpHV SRXU I
GX PDUTXDJH HQGRJgQH HQ XWLOLVDQW XQ EROXV VHX
LQIXVLRQ FRQVWDQWH 'DQV OH FDV GIXQ SURWRFROH DYF
DGPLQLVWUpPH DX GPEXW GH OfJpWXGH HW HVW VXLYLH GH

98




ORQJXH KHXUHV SDU H[HPSOH 'DQV OH FDV GTXQ
LQIXVLRQ FRQVWDQWH OHV SUpOgqYHPHQWY QH SHXYHQW 1
IRUODQW OH VXMHW j GHPHXUHU j OD FOLQLTXH HW IRU0ODQ
OTXWLOLVDWLRQ GfXQ EROXV VHXO HVW SUpIpUDEOH SRXL
ORQJXH DSR $,, DBRR&$,,, DORUV TXH OJXWLOLVDWLRQ G
FRQVWDQWH SHXW rWUH XWLOLVpH SRXU PHVXUHU OHV
POWDEROLVPH UDSLGH DSR% DSR % eJDOHPHQW OH
TXDQWLWp GH PDUTXHXU SDU UDSSRUW j OD VHFRQGH DSSL

ORGpOLVDWLRQ PDWKpPDWLTXH

/IHV UpvVXOWDWYVY REWHQXV SDU VSHFWURPpWULH GH P
FRXUEHV GYHQULFKLVVHPHQW GX SRRO GILQWpUrwW HQ IRC
SURGXLWHY HQ XWLOLVDQW OTHQULFKLVVHPHQW (

RX OH UDWLR GX WUDFHXU DX WUDFp 775

6HORQ GHV RSLQLRQV UpFHQWHYV GHV VSpFLDOLVWHYV
TXYLO HVW SOXV MXVWH GIXWLOLVHU OfHQULFKLVVHPHQW

/ID PRGpOLVDWLRQ PDWKpPDWLTXH GHVY pWXGHV GH FLC
SDVVH PpWDEROLTXHPHQW ORUVTXH OH WUDFHXU HQWUH
WUDFHXU FHOXL FL YD GYDERUG V{pTXLOLEUHU GDQV OD
OLTXLGHV GDQV OYHVSDFH LQWHUVWLWLHO SXLV DYHF O
PDUTXpV YRQW HQVXLWH rWUH LQFRUSRUpV GDQV OHV SUR
FHUWDLQ WDX[ HW TXL VHURQW FDWDEROLVpPHV J] XQ DXWI
SHUPHWWHQW GH WHQLU FRPSWH GH FHV pWDSHV GYpTXL
PDUTXpHV ORUV GH OHXU SDVVDJH GYXQ SRRO j OTDXWUH
SDUDPqQWUHYV PpWDEROLTXHV GTXQ FRUSV KXPDLQ OH SULC
TXJLO IDXW SURFpGHU j XQ FHUWDLQ QRPEUH GYHVWLPDWL
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GH PRGPOLVHU OHV GRQQpPHV /D SUHPLqUH DVVRPSWLRQ }
PRGGQOHV VLPSOHV QH FRPSWHQW KDELWXHOOHPHQW TXT;
FODVVH GH OLSRSURWPpPLQHV DORUV TXH OHV PRGQqOHV FF
FKRL[ UHSRVH KDELWXHOOHPHQW VXU OH IDLW TXH OH PR
FHWWH UpSRQVH GRLW rWUH IRXUQLH GH OD PDQLQqUH OD
VLPSOHV GHPDQGHQW KDELWXHOOHPHQW XQ SHWLW QRF
DSSUR[LPHU XQ SOXV JUDQG QRPEUH GH YDULDEOHV GDQV
DX ORJLFLHO GH PRGpPOLVDWLRQ GfrWUH FDSDEOH GH IRXL
VH IDLW VRXYHQW VHORQ TXH VL OH ORJLFLHO HVW FDSDE
GRQQpPHV /H ORJLFLHO XWLOLVp HVW 6$$0 ,, /HV )LIXUHV
FLQpPpWLTXH GH OTDSR% HW GH OfJDSR% TXL HVW DXVVL

JLIXUH ORGgOH XWLOLVp SRXU OD PRGpOLVDWLRQ GH OD FLQpWLTXI
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JLIXUH ORGgOH XWLOLVp SRXU OD PRGpOLVDWLRQ GH OD FLQpWLTXI

/IH FRPSDUWLPHQW UHSUpVHQWH GDQV OHV GHX[ FDV C
TXL HQWUH GDQV OH FRPSDUWLPHQW TXL UHSUpVHQWH
SURWpLQH HW GH OD OLSRSURWpPLQH 3RXU OH PRGgqOH G
UHSUpVHQWHQW OHV 9/'/ OHV ,'/ HW OHV /'/ UHVSHFWLYH
SDVVDJH GH OD OHXFLQH PDUTXpH GX SRRO SODVPDWLT>
UHSUpVHQWH OD VpFUpWLRQ GX 9/'/ /HV I0gFKHV N N
GH OTDSR% GIXQ SRRO j OfDXWUH ORUV GH VRQ K\GUR
UHSUpVHQWHQW OD SHUWH LUUpYHUVLEOH GHV SURWpPLQH
OTDSR% OH FRPSDUWLPHQW UHSUpVHQWH OHV 75/ /D I
OHXFLQH PDUTXpH GX SRRO SODVPDWLTXH DX SRRO FHO
VPpFUpPpWLRQ GX &0 /D IOgFKH N UHSUpVHQWH OD SHUWI
FDWDEROLVPH

SURWRFROH GH OfpWXGH FLQpWLTXH

/ID F UpDFWLYH SURWpPLQH &53 D pWp GHSXLV ORQJW
PDUTXHXWSRRRQPLTXH GH OD UpSRQVH GH SKDHOD P PDODWE IRID]
GH SOXV HQ SOXV UHFRQQX SRXU MRXHU XQ U{OH GpWHUP
GH O DWKpURVFOpURVH | OYRULJLQH GHV PDODGLHV FL
LQGXVWULDD YOEM XU SUpGLFWLYH GHV FRQFHQWUDWLRQV
GRVDJH WUqV VHQVLEOH FRPPH IDFWHXU GH ULVTXH GHV |
PEGpPpPLRORJLTXHV &HV pWXGHV RQW pWp UHODWLYHPHQW
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DYHF GHV QLYHDX[ pOHYpV GH &53 PJ/ pWDLHQW
FDUGLRYDVFXODLUHVY FRPSDUDWLYHPHQW DX[ SHUVRQQHYV
FHRIQGpSHQGDPPHQWRSOWWHRHY GHV pWXGHV UpFHQWHYV R
PRLQV FRQFOXDQWHY VXU OD YDOHXU DMRXWpH GH OD &5:
DX[ IDFWHXUV GH ULVTXH FDUGLRYDVFXODLUH WUDGLWL
GHQVLWp /'/ HW OH FKROHVWpPURO

. ODWpPpULHO HW OpWKRGHYV

(FKDQWLOORQV ELRORJLTXHYV

7TDEOHDX &DUDFWpPULVWLTXHY FOLQLTXHV HW ELRFKLPLTXHV DYD
SDWLHQWYV LVVXV GX UHFUXWHPHQW SRXU FHWWH pWXGH

ULQFLSH GH OD PHVXUH GH OD & UHDFWLYH S

/D & UHDFWLYH SURWPLQH HVW FRPSRVpH GH VRXV XQ
IDORQ QRQ FRYDOHQWH ,0 V DJLW G XQH SURWPLQH QI
O LQIODPPDWLRQ HW VH WURXYH j XQH FRQFHQWUDWLRQ P
HQ ERQQH VDQWp /D &53 HVW H[WUDLWH SDU FKURPDWF
GLIIpUHQWLHOOH GH OD &53 SRXU OD SKRVSKRpWKDQROTL
DIILQLWp DYHF OD $®AMSHRW\BBDKNROWGHSXULILpH SDU PLJ
3$*( 6'6 SRO\DFU\ODPLGH JH/(D BED® 6®%IBHE/KR DID\RWIN WUDQVI
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OpWKRGHYV GIDQDO\VH

oS I -
G J P/

(@)
BY)
o

PDVV WR FKDUJH UDWLRQ

P] RI DQG
JLIXUH OpWKRGH GfDQDO\WH GH OD SURWDPLQH &53

,VROHPHQW GH OD F UpDFWLYH SURWpPLQH &53

/ID GHQVLWp GHV SODVPDV XWLOLVpVP/! DYPF GLpM p HM
VROXWLRQV GH FKORUXUH GH VRGLXFGRX XOWRXYEH QHU VIF
VPTXHQWLHOOHY DYHF XQ URWRU GUSW\BHf & GH. % H KNI
7RXWHVY OHV OLSRSURWPLQHYV GH GHR VOWRL QD QWP HR & WU
OD IUDFWLRQ GH SODVPD j G! J P/ODVHW B FRWY PHD WX
FHQWULIXJDWLRQ DYHF XQ ILOWUH GMHJWAS HD $PNF @ LSFOLVR i
PFKDQWLOORQV DYHF OfpWDSH GH MR ROVVE DRV XiF K\IDPVS RC
GHVVDODJH HVW R RAHIDVHQW U DI BIRVWARY V 8RX URK QIOHDYQ G F
OD SUPVHQFH GT('7$ THLF SO0HJ FIDRFSI®IF) MQMHH B URMAR F R O H
(QILQ OD SURWPLQH &53 D pWp SXWQLH $ 8D FWUE PORY R
SODVPDWLTXH GHHXUMVLWp ¥ XS p



&RXSODJH GX OLJDQG GH OD F UpDFWLYH SURWDpPLQH

/D IUDFWLRQ GH SODVPD G! J P/ VDQV ('7$ D pWp HQ
SKRVSKRHWKDQRODPLQH S+ DILQ GYrWUH LPPRELOLVpH
UpVLQH DFWLYpH &+ 6HSKDURVH DFWLYDWHG+ KRB OWHKSKIDUK
%LR6FLHQFHY GDQV OH WDPSRQ GH FRXSODJH 7ULV FDOFL
&D&0OS+ @ SHQGDQW PLQ VXU XQ DJLWDWHXU URWDWLI
SRXU OD SUpSDUDWLRQ GH OD UpVLQH $( GH *( +HD(

$SUqQV FHOD OD UpVLQH D pWp ODYpH DYHF SUpPFDXWLR
HW OD SURWPLQH &53 D pWp pOXpH VSPpFLILTXHPHQW HQ X\
XQ WDPSRQ 7ULV FDOFLXP

(OHFWURSKRUQVH 6'6 3$*(

/HV SURWPLQHV UpFXSpUpHV RQW HQVXLWH pWp VRXP
SRO\DFU\ODPLGH %LV 7ULV 1X3%*(j 9 SHQGDQW  PLC
8QH FRORUDWLRQ DX EOHX GH &RRPDVVLH HW OH GpS{
JLW]JHUDOG ,QGXVWULHV ,QWHUQDWLRQDO GDQV XQ SXlI
FRUUHVSRQGDQWH DX[ PRQRPqUHV GH OD SURWPpPLQH &53 L\

7TUDQVIHUW GH OD SURWpPLQH &53 SDU ZHVWHUQ EOR)

/IH WUDQVIHUW GHV SURWpPLQHYV VXU XQH PHPEUDQH 39']
OH WDPSRQ GH WUDQVIHUW ; 1X3%*( DYHF GH PpWKDQR
FRORUpHVY DYHF XQH VROXWLRQ GT$PLGR %ODFN HW GpFRO

/IH WUDQVIHUW LPPXQRORJLTXH GH OD SURWPpPLQH &53
PDVVLTXH GH OD SURWpLQH SHSWLGH PDVV ILQJHUSULQW
UHVSHFWLYHPHQW SRXU FRQILUPHU OTYDEVHQFH GH OD SLUL
SODVPD HW OD SXUHWp GH OD SURWpPLQH &53 LVROpH

/IHV FRQFHQWUDWLRQV GH OD SURWpPLQH &53 GDQV OD
V\VWpPDWLTXHPHQW SOXV IDLEOHV TXH OHV FRQFHQWUD

UpFXSpUDWLRQ GH PR\HQQH : PDLV XQH FRUUpODW
OHV FRQFHQWUDWSBRQV 5 &H UpVXOWDW DWWHVWH TX
UpFXSpUDWLRQ GH OD IUDFWLRQ G! J P/ QYpWDLW SD\

VSpFLILTXH LQWUDYDVFXODLUH GH OD &53
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8QH pTXDWLRQ GH UpJUHVVLRQ OLQpDLUH D pWp XWLOL
! J P/ SRXU XQ UHWRXU DX[ FRQEHQMRUDM IR QLGB LSIQMDPH
OLWUH st &53 R HW UHSUPVHQWHQW UHVSH
OJLQWHUVHFWLRQ GH OD GURLWH GH UpJUHVVLRQ HQWUH
GHQVLWp G! J P/

OHVXUHYV GH OfHQULFKLVVHPHQW LVRWRSLTXH

+\GURO\VH GpULYDWLVDWLRQ HW *&06

/HV EDQGHV GH OD PHPEUDQH 39') FRQWHQDQW OD SUR
O71+&0 1| f& SHQGDQW K

/HV DFLGHV DPLQpV UpFXSpUpV RQW pWp GpULYpV HQ
WULIOXRURDFpWLTXH 7)$ HW GH OJDQK\GULGH WULIOXRU
OD OHXFLQH D pWp GpWHUPLQp j FKDTXH WHPSV GH FLQpWL
OD VSHFWURPqWULH GH PDVVH HQ XWLOLVDQW XQ VHXO LF

vyy D9PVXOWDWY HW 'LVEFXVVLRQ

SpVXOWDWYV

&1 S |

'LVFXVVLRQ

&HV UpVXOWDWYVY PRQWUHQW TX LO HVW SRVVLEOH GH
SODY®DDGA GMRWWBHSHWBWSHFWURPpWULH GH PDVVH OHV
SHUWH GH SRLGV GLPLQXH OH583HRDANPERW VKP B ¥ WXI[T kKR PGHD
VRQWFHVVDLUHYV
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JLIXUH 5pVXOWDWY GH OD FRXUEH GHV 8HVAD HW BWiHQOQHF&D3/ WEKRJF
PFKDQWLOORQV BHYBDRW % HOXWSD®/LHQW (O



YLIXUH 5pVXOWDWY GH OD FRXUEH GHV BHVAD HW BWIH QO H F&LY WEKRIF
PFKDQWLOORQYV ®I$BRLSHWBXHSDWLHQW (O
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G-CONCLUSION

/H SUHPLHU SURMHW GDQV FH PpPRLUH GYLQJpQLH
FRQFHQWUDWLRQV GH SUp +'/ &HOXL FL D FODLUHPHQW
LQVWDEOHVY GDQV OH SODVPD HW TXH OHXU FRQFHQWUDWL
HQJ\PHV /&W3/ FHV UpVXOWDWY VRQW WHFKQLTXHPHQW LPS
XQH YDPXBMOH FDWLRQ

/D GHX[LGPH pWXGH LPSOLTXDLW OD PHVXUH GHV PLFU]
HQ IOX[ FKH] GHV SDWLHQWY DWWHLQWY G K\SHUFKROHV\
/'l DSKpUQVH /HV UpVXOWDWY RQW PRQWUp TXH O DSKpU:
PLFURSDUWLFXD®Y WMRWODWRD PDLV TXDWUH VXMHWV VH
WUDYDX[ VXSSOpPHQWDLUHVY VRQW QpFHVVDLUHV SRXU |
WHQGDQFH

/H WURLVLgPH SURMHW FRQFHUQDLW OD PHVXUH GH OC
OD VSHFWURPpPpWULH GH PDVVH FKH] GHV YRORQWDLUHV R
FHWWH pWXGH M DL PRQWUp TX LO HV&S5SERW IOFHO § O®H AP \
O DLGH G LVRWRSHVY VWDEOHV HW GH OD VSHFWURPpWULH
SRLGV GLPLQXH OH UHQ G&F3H BV K pSHW MWTXIHY BX[ FRPSOpP
QpFHVVDLUHYV

/D GHUQLgqUH pWXGH HVW SUREDEOHPHQW GEQIOXV LI
LPSRUWDQWH SXEOLFDWLRQ &ROOHFWLYHPHQW OHV UpV>
VXSSOpPHQWDLUHY VRQW QpFHVVDLUHYV

/JHV SHUVSHFWLYHV LPPpGLDWHV VRQW GJYDSSURIRQG
QRXYHOOHV YDOHXUV DILQ GH SRXYRLU GLVSRVHU GH VXII
QRQ FHV SUHPLHUV UpVXOWDWYV
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H- INTERETS DES BIOMARQUEURS DANS LES ESSAIS CLINIQUES

/IHV FR€EWV GH OD SKDVH GH 5HFKHUFKH HW 'pYHORSS
PDUFKH GH QRXYHDX[ PpGLFDPHQWY QH FHVVDQW GTDXJPH
SULQFLSDO HW GLUHFW GHV ELRPDUTXHXUV HVW ELHQ HQ\
GXUpH HW GHV FR€WYV GHV HVVDLY FOLQLTXHYV

&HW HIIHW GH UpGXFWLRQ GH OD GXUpH HW GHV FRXW\
SDU OD FDSDFLWp GHV ELRPDUTXHXUV D FRQVWLWX
VXSSOpPHQWDLUHYV SRXU OfHIILFDFLWp RX OD WRJ[LFL
FOLQLTXHV KDELWXHOV SHUPHWWDQW XQH PHLOOHXUH
SDU OD FDSDFLWp GHV ELRPDUTXHXUV j GLIIpUHQFLHL
HQ FRXUV GH GpYHORSSHPHQW UHSUpVHQWH XQ EpQp
GTHQULFKLVVHPHQW GH SRSXODWLRQ
SDU OD FDSDFLWp GH FHUWDLQV ELRPDUTXHXUV D V
FOLQLTXH QpFHVVLWDQW XQ VXLYL ORQJ HW RX FRXWH X
*UDFH DX[ SURSULpWpPV GpFULWHV FL GHVVXV OHV EI
SURPRWHXU GH GLVWLQJXHU SOXV UDSLGHPHQW OHV FRPS
SUREDEOHPHQW SDV XQ HIIHW WKpPUDSHXWLTXH IDYRUTL
GPpYHORSSHPHQW $LQVL OHV UHVVRXUFHV GLVSRQLEOHV
FRQVDFUpHVY DX GpYHORSSHPHQW GIDXWUHV FRPSRVHV L
DSSRUWHU XQ HIIHW WKpUDSHXWLTXH 'H PDQLQUH FRQ
FROOHFWpPHY JUKFH DX[ ELRPDUTXHXUV GHYUDLW SHUPHW
SURJUDPPHY GH GpYHORSSHPHQW YRLUH XQH GLPLQXWI
FRQFOXDQWY JUKFH D XQH PHLOOHXUH PLVH HQ SODFH j O

,O HVW DLQVL DGPLV TXH OfLQWpJUDWLRQ GH ELRPDU"
GpYHORSSHPHQW HVW XQ GHV PR\HQV GIDPpOLRUHU OD FF
PROpFXOHV HQ FRXUV GH GpYHORSSHPHQW HW GH GLVFH
EpQplLFLHU 'DQV OD PHVXUH GX SRVVLEOH LO HVW DORUYV
OH SOXV SUpFRFHPHQW SRVVLEOH DX FRXUV GH OD SKDV
PD[LPXP GHVY DYDQWDJHYVY OLHV D OHXU XWLOLVDWLRQ
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/IHV HVVDLV FOLQLTXHV GH SKDVH , VRQW UpDOLVHYV
SRSXODWLRQ JpQpUDOH RX FKH] GHV SDWLHQWY LQFOXV
SUDWLTXHV HPSLULTXHV 2U SRXU OHV HVVDLV FOLQLT
FDUDFWpULVWLTXHYV SKDUPDFRFLQPpWLTXHV HW SKDUPDEFR
GpWHUPLQHU OD GRVH PD[LPDOH WROpUHU OH WDX[ GH
IDLEOH 8QH DQDO\WVH SOXV VSpFLILTXH GHV FDUDFWpULV
SRXUUDLW DPpOLRUHU OHV UpVXOWDWY JUKFH D XQH PHL
HVVDLY FOLQLTXHV GH SKDVH , 'H OD PrPH PDQLqUH OfL
GDQV OHV HVVDLV GH SKDVH ,, DILQ GH PLHX[ FRPSUHQ
UpSRQGHXUV DX WUDLWHPHQW D OYDLGH GH OYDQDO\VH
XQH PLVH HQ SODFH SOXV HIILFDFH GHV HVVDLV FOLQLTXH
FOLQLTXHV GH SKDVH ,,, HVYW GH ORLQ OD SKDVH OD SOXV

1pDQPRLQYV FHWWH UHFRPPDQGDWLRQ GYLQFOXUH SU|
HVVDLY FOLQLTXHV VH KHXUWH SDUIRLVY D GHV FRQWUDLQ
PPWKRGHV GH GRVDJH VDWLVIDLVDQWHY GX ELRPDUTXHXL
HVVDLY FOLQLTXHV GH SKDVH , RX ,,

'f{DXWUH SDUW FHWWH GpPDUFKH QfHVW TXTHQ SKDV
GLVFXVVLRQ HW j OfDPpOLRUDWLRQ &RQFHUQDQW OfLQ\
FOLQLTXHV GH SKDVH , VXLWH D OD SXEOLFDWLRQ GYTXQF
SKDVH , FHUWDLQV VFLHQWLILTXHY RQW VRXOLJQH OH UL
ELRPDUTXHXUV QRQ YDOLGpPHV 'H PrPH OHV FRXWV ILQDX
FRPSDUDWLYHPHQW D XQ HVVDL FRQYHQWLRQQHO VDQV EL
DYHF OD PXOWLSOLFDWLRQ GH JHVWHV GH SUPOQYHPHQW ¢
OH GpYHORSSHPHQW GH FHUWDLQHV WKpUDSLHV HIILEDF]
VPOHFWLRQ LQFRUUHFWH GHV SDWLHQWYV JXLGpH SDU OHV

3RXU UHPpGLHU D FHUWDLQHY GH FHV GLIILFXOWpV G
VRQW FRQVWLWXpV JpQpUDOHPHQW UHJURXSpV SDU SDWK
GpYHORSSHU SXLV GH TXDOLILHU GHV ELRPDUTXHXUV &9fH)\
WR[LFLWp DX FRQWH[WH GIYXWLOLVDWLRQ pWHQGX HW SF
SUpFRFHVY YRLUH ORUV GH OD SKDVH SUpFOLQLTXH & 2
SRXU OD EURQFKR SQHXPRSDWKLH FKURQLTXH REVWUX
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I1HXURLPDJLQJ ,QLWLDWLYH SRXU OD PDODGLH GT$O]KHLF
&RQVRUWLXP 36 7 & 3UHGLFWLYH 6DIHW\ 7THVWLQJ &RQV

ODLV OTLQWpPUrwW GH OTLQWURGXFWLRQ GHV ELRPDUTX
SDV D XQH UpGXFWLRQ GH OD GXUpH HW GHV FRXWV GHV H
LOQGLUHFWY HQ GpFRXOHQW ,0 HVW GpVRUPDLY pWDEOL TX
UHSRQGHQW SDV WRXV GH OD PrPH IDoRQ D XQ WUDLWHPH
PPGHFLQH SHUVRQQDOLVpH DILQ GH UDWLRQDOLVHU OfXVEL
RUJDQLVPHYVY SD\HXUV DFFRPSDJQHQW FHWWH WUDQVLWLR
VRXPLV D GHV UHVWULFWLRQV EXGJpWDLUHV OHV RUJDQL
DSSURFKH WKpUDSHXWLTXH IRQGpH VXU OH UpVXOWDW
WUDLWHPHQWY QH VRQW UHPERXUVHV TXYTD OD FRQGLWLRC
OH SDWLHQW SDU XQ WH\WRW V& &BiBRWIHO 5§ UDUVDIWIXTIKGHYUDLW
DYHQLU 2U OHV ELRPDUTXHXUV VRQW LQGLVVRFLDEOHV
PPGHFLQH SHUVRQQDOLVpH UHSRVH VXU GHV WKpUDSLHV F
SHUPHWWDQW GH GpWHUPLQHU VL OH SDWLHQW HVW VXVFF
WUDLWHPHQW VHUDLW PLHX[ DGDSWH 'HV ELRPDUTXHXUV
GH WHVWYV SUpGpDLRANMWERINILYWBEOGHUGTIXQ HITHW WKpUDSH

/H GPYHORSSHPHQW GH WUDLWHPHQWY FLEODQW SOXV SD!
JUKFH DX[ ELRPDUTXHXUV GHYUDLW FRQGXLUH D XQH PHLC
VHERQGDLUHV UpGXLW GYRX UpVXOWHUDLW XQH PHLOOHX
SDWLHQWYV &HW HIIHW GHYUDLW VH UpYpOHU HQ SUHPLF
FKURQLTXHV -XVTXYD SUpVHQW OH QRPEUH GH GRQQpPHV V
D SDU H[HPSOH GpPRQWUH TXH OH WDX[ GfREVHUYDQEH
OTK\SHUFKROHVWpPUROpPPLH LQFOXDQW XQH PRGLILEDWL
PPGLFDPHQWHX[ pWDLW GH GHX[ DQQpHV DSUQqV OD SL
ELRPDUTXHXU SKDUPDFRJHQRPLTXH FRQWUH GHX[ DQC
FKH] GHV SDWLHQWY QfD\DQW SDV HX D UpDOLVHU GH WHV
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FDURWLG DUW H-U+\SHPR®BQVLQJ

'XUVXQ , + 0 3R\UDJRJOX = *XQGX] + 80JHU $ <\N\OP
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PHDVXUHPHQW RI SUH EHWD +'/ FRQFHQWUDWLRQWVH7KLV Il
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PDVV VSHFWURPHWU\ LQ REHVH YROXQWHHUV EHIRUH DC
GHPRQVWUDWM GRWKNKDBOH WR PHDVXUH WKH WXUQRYHU R
LVRWRSHVY DQG PDVV VSHFWURPHWU\ WKH UHVXOWYV VXJJ
RXWSXW RI &53 &ROPVHWVFOWMMWNYHODOYMKEHRYHG LQIRUPDWLYH |
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