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(Roles of Cholesteryl Ester Transfer Protein Inhibitor on HDL Level)
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1. wWialhid lelunsernumswevedsuvedlalylysdulusime wazmsmdalawesaesassanainiteme

lasnszuaums reverse cholesterol transport
o o o g . o o

waldidhlaumnnuas high density lipoprotein (HDL) uaznalnlumstlasiulsaialauaznasaifianuas HOL
i - Vet %/ o N
ialvfianuidhlafionnsvinauuas cholesteryl ester transfer protein (CETP) wasununwad CETP

inhibitor AN#aTEey HDL

unAnge

cholesteryl ester transfer protein (CETP) vi"mﬁﬁﬁwﬁﬂﬂmamasaaﬁay:’lugﬂmaﬂmaam o3alamne’
(cholesteryl ester) 311 high density lipoprotein (HDL) ludlaluluséu #i§i apolipoprotein B (apoB) tiu
senlsznay \gu very low-density lipoprotein (VLDL), intermediate-density lipoprotein (IDL) U8z low-density
lipoprotein (LDL) Tasuanidounsulandiwelse (triglyceride) tilasanmafiviupasszeu HOL ey
damandanmaifaliamlauaznseaidian 39ldienunemudumdrnnfisnansafiuszeu HOL weltlu
mMInenNuEBIasnsiialsndanga mnn'\sﬁuwudﬂsjﬁﬁmnwiao CETP azdiszauuad HDL go%u U8
flstdu LDL eag %oﬁﬂﬂg}msﬁuﬂfﬁ%’ﬂﬁum CTPE inhibitor anasaaszezawiundy 15 I uazlaans
G aanmﬁwmuwﬁa%aﬁqmamﬁ'lumsﬂ'nﬂgomsﬁ'mumm CETP LLa:'lmm:ﬁmsﬁn’i”ng’msﬁnm‘lm:ﬂ:
clinical trial fia JTT-705 uae torcetrapib LLazﬁi’lm’mmqﬂLta@dﬁoﬂszﬁﬂfmwmm torcetrapib 1umsa@1 LDL
Idnnte 42% wazuszduwes HOL ldannni 2 i glunga CETP inhibitor Sefianaviaulailuanebs
1un’151£'1"lﬂ'l°ﬁ'|,ﬁaaﬂmwLém'lumstﬁ@mmﬁﬂﬂnﬁmms:uuﬁ’ﬂaua:mamﬁaﬂlmj’ﬂ’wﬁﬁs:ﬁwm HDL
s‘i’ﬂni'nnm‘ﬁmmsgm
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Eh

ﬁ]ﬂlnﬁbaﬁmué @tums@nmdaiissmandzaaas)

uUNI

a R . & @ g Qs a aa X
nazwumsaaueianeslaluluséu (ipoprotein) wudanududon uasinwuanuRaUndiiany
o/ F 3 Y a U a A 9/ 4 d‘d a o ="
Idtawe uanmuamnmmwﬂﬂnmaos~ﬂuvlaIﬂTﬂsmunwu1umﬂquwummwﬂﬂnmaoLumuaaaumaavlam
Tﬂimuiﬂﬂ@lsoﬂialuwﬂ’sums*@uvlmuu'lmaaﬂm (hyperlipidemia) UR? LWALDRFNVEY lipoprotein giiany
AemutuanuAaUnfvasameluszuuin Tﬂﬂmwmamam szuuilausnaaaiien (cardiovascular sys-
tem) yhlwiimsduahidofsiuwevedsuves sl lusauwszfiisidosdenan Taofufnausutuin
8@EIUVBY high density lipoprotein (HDL) da low density lipoprotein (LDL) fiaaadiu Sanusuiudiy
o a a a a - o a A o & a

ANULEENTaIMINaaNuRadnGuas lauaznaeaifen uaznmsnfiszausas HOL lunseusdoasnduiless
o Qs A 1 i Qe [ o W Q Qe 3 [ A' fd
sngyniwanfisanuiisdmnsm vildthgiudnsiammeeg lasfassmanalumaiiuszdunas HDL

Taluluséin (Lipoprotein)

TaluTus@ufinulunszusdoanunofomslsznauidetondifloiu (lipid) wazlus@ufiisunin
szl lalulus@in (apolipoprotein) 1iluasdsznay dwivlaluTUsduudasrfinrsfiananmuinisssuned
WANEIT Tuo tivdSnmesludfuusslisduiiiuasdisznou Ta pagfie lalalunsau (chylomicron) fluuna
l‘nm‘naﬂ umumwmmuuuuaﬂ‘naﬂ very low density lipoprotein (VLDL) uaz low density lipoprotein (LDL)
Lﬂu‘laIﬂIﬂSQunuﬂaﬁu%uﬂLmumn'uu &% high density lipoprotein (HDL) tJulaluTusdufifianamuiuin
mnﬁqw Taewialy ViDL ﬁé’@\mwaavlmnﬁtsnavlséfmnﬁqﬂ uaz HDL ﬁ‘lmnﬁma"lwfei’wﬁq@

#finzas HOL (HDL subpopulations)

HDL lunswumaaﬂmmmmuumﬂunau'lwmmﬁ L% ANANIEIUIN UIR ANRKILLL
muﬂs.naumaﬂsvaﬂwum ‘[mmmuunmumwvsmLLuu RINITOULY HDL vlmﬂu 2 nqulwng fio HOL,
(1 .063-1.125 g/mi) usz HDL,_ (1.125-1.21 g/mi) UeNANTEITINTaWY HDL num’mvxmuumaannawm
Fowuiiluswauesfia VHDL (1.21-1.25 g/ml)?

WINIIUUN HDL enuawa (particle size) aansnsuunasnlaiis 5 nga ldun HDL,, HDL_, HDL |
HDL_ uss HDL, Imuumuw 10.6, 9.2, 8.4, 8.0 Uaz 7.6 nm ANAGLS LL@II@UY]’JvlﬂNﬂﬂm’JLLEJﬂE]U’Nﬂi’]’J‘]
W HDL URE HDL Wik

tiuun HOL lasarduanauananamadiuasilsznay Geesdtsznauiisdussdunumdanis
vimifiwaslaluluséiude apolipoprotein sransasuunlaidln Al HDLs mumwma*flﬂvla‘[ﬂ'[ﬂmumum Al
(apoA-l) &% A-VA-Il HDLs ez TulaTulysdunfia A uas Al (apoA-ll) usz A-ll HDLs Sefliannz a:luls
Tulus@u A wanan apoA-l uaz apoAdll S3iimsdnmAEIAY apoA-lV Afleafstesty HOL 1guriu
lag apoA-lV azueneaanann HDL "lmwmamumwummmmUﬂ's’mmao (ultracentrifugation) wasd
unm‘nnmam‘lumsﬂaanumsmﬂ atherosclerosis #2¢°
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o ' { d A a . A A o
Ssuun HOL lapanduanauandsvaimaafeunlasisdidnlaswida (electrophoresis) Faientos

rmﬂwumuawmmmaumﬂ sanInduunld 3 ngufa 1) alpha HDL Tunndanldiiu a -HDL,
DL uaz a-HDL 2) pre-beta HDL uwngiaslailu pre- -b -HDL uaz pre-b -HDL uaz 3) Gamma HDL69
Shwuzaas HOL 7RAf9 Ltamvl'ﬂmﬂ'n 1

PARTICLE SHAPE APOLIPOPROTEIN COMPOSITION

Spherical | AJJHDL A-JALHDL A-ILHDL

PARTICLE SIZE @ vLividpoor apon

QL ¥s -

HDLyy, HDLs, HDL3, HDLw, HDL3,

37U 1 AnmzuazrUAYed HDL WuU@N 9 (@aULaIINNIENT Atherosclerosis)™

msfnwNaTas HDL 1iiad199g densiianizmiudsavesnasaifion wuinlasnaly A HDL
a o ' [y ' o a ' o
munsailasiunizaana1ala@ndn A-UA-I HDL w3a A-ll HDL® uaz HDL Aiflswnaluanalng swnsailasiu
& e & e Aa & - ' ot o A4 A A A .
mm’um'waov\aamaaﬂvlmm'l HDL fiflawaidin wisanans |deniamityit HOL lnsfidansaaiiaaninniy
HDL, wanNAafiTeawin lipid poor HDL 15w pre-b-HDL mmsm‘]aanumsm@mmmmmaamamaaﬂ
aa TﬂﬂtﬁWﬁvauwem'lumwnmLaﬂmaamasaaaanmmmaa (cholesterol efflux)"

Reverse Cholesterol Transport

11,12 , &, a4 1 € & 4 .
' lﬂ%’)ﬂﬂ'ﬁﬂ%ﬁdiﬂL&ﬁt@lﬂiaﬂﬂqﬂl‘ﬁﬁﬂlmﬂuﬂLﬂ»ﬂ‘ﬁ"l-ﬂ‘j ya8d

Reverse Cholesterol Transport (RCT)
amelddnoadauiiarialamsinasessenainszuy lasduaennianihé asdusznaufisdgyuas
funumatinaannlu RCT fa HDL

1$189970 HDL snansausstios ldwaesiiadudacriiaasfiunumuandenuegnelsfeunszuamms
RCT Hudasensiumsrnamuaas HDL wiad1e g sawnuenloiuslusiudu g Snnanusiia nszuauns RCT
SuduNAMIFNATI pre-B -HDL anduuazanld Tafie'ldindu precursor was HOL pre-f -HDL {idTa
USinoudntasiussdszney sxvimihdisulawameseadususuusn Silaasaaseainiiorsiinain
HAY2IMITNaupaslilsiin ATP-binding cassette A1 (ABCA1) lunisrilwifeamsiafoushelanmaasan
aanmmﬁmﬁamm (cholesterol efflux) #38819LAAIANITLIUNIUNIDENIINLTAN WRINANTFZ AN
‘[maamasaawﬁmumlmyj%ua%ilugﬂ pre-Bz-HDL %oﬁgﬂs‘nuuuﬂﬁmmu (discoid) =RNITLIUNNT
esterification vaslalariaason 1u pre-ﬁz-HDL inlaemassesaglugualamsinaiasinas (cholesteryl

[ ° Vet n‘ !
ester, CE) Tasmsrnauvasenlssd lecithin:cholesterol acyltransferase (LCAT) ﬂﬂﬂuﬂ’mﬂauugﬂﬂn’m
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mf]]m)’[faﬂu]us' (m.Tum7ﬁnywiau‘faamomiﬂmaﬁﬁ

discoid Lﬂumonaummmanlmﬂmm Ol -HDL nniwezinisiulansassoaniniuinisen
pre-3-HDL mammuamamamaa@mq 28959mMy wslvwalngTunaeiin OL-HDL sz OL-HDL e
SR G v\mmnuuummamﬂaﬂuTﬂLaaLmaimaamasnn"lmnaLenavlseﬂuvlaiﬂiﬂsmuﬂu apoB Lﬂuaaﬂﬂanau
(VLDL, IDL, LDL, chylomicron) lagané cholestery! ester transfer protein (CETP) inssuiunisuungsnaaln
8Ualay phospholipid transfer protem (PLTP) Lm.,miﬂmﬂvlﬂiﬂm‘ﬁavli@lLLN:WE)@I‘NM]@]I@U hepatic lipase
(HL) SerliAaudly O -HDL Fafvwadnanadinits ussle lipid free apo A-| Fovzraneaiunealu
aﬂmalﬂLammasaammmaaman@m uazagluzy pre-B-HDL Bnasy (3UA 2)

nMIda HDL eenannizumiaadanwaziiiunsuen HOL sanifluassisznavtes datadu
TananeIsiamines 4 Fegnuudslug LDL use VLDL Tasandis CETP sawlasndimalsduszvaslngtal HOL
anrindalavendeiawlsd lipase 15w hepatic lipase (HL), lipoprotein lipase (LPL), endothelial lipase (LIPG),
secretory phospholipase A2 (sPLA2) 1Dudin dau apoA-| Ymmmnaanu'm’m HDL uumnnuwnau11.|’lﬂun15
]3A712% HDL 1wl mannmwaanﬁnns'wmﬂmu"lms1”7

gﬂﬁ 2 NITUINNNT Reverse cholesterol transport (3A1N2713817 International Journal of Cardiology)'” LRP: LDL

receptor relate protein, CM : chylomicron, LDLr : LDL receptor, CH : cholesterol,

mmu'[ﬂLaamasmamﬂasnavau”ﬁ‘lu HDL ﬁ]“’ﬂﬂﬂﬂvlﬂﬂ']'ﬂﬂﬂ@llﬂuﬂﬂﬂ%ﬂ’]d5] nEmfa wasend
HDL aoTﬂLaaLmasaLaaLﬂaﬂ% VLDL, LOL w3a lalaluaseunsa laluTus@umaniias zgmir lWihdafidulas
mmnaunumaamnwﬁa LDL receptor (LDLr) uaz LDL receptor relate protein (LRP) awﬂsuIﬂLaaLmasaLaaLwas
fiouf Ol-HDL anaslidafisulasasaguiulasedusaiuiisadn Scavenger receptor B1 (SRB1) wanann

<
A"d Q'
RIaISUE MY apoA-l W3a apoE lumsuﬂﬂLaamaimaamasnmmsmamuLwama@anmwmmﬂ"’

MazMIudizaIaantion (Atherosclerosis)
m‘smﬂm'syummmawxaamLaa(ﬂuanmuamnmsmﬂaanmmmm LDL ‘ml,ﬂuﬂ%wmﬂmum ﬂ%uu
mwu*nmmmaanunsvmumsamau Iﬂﬂﬁﬂﬂiﬁ"ﬂ&l‘ﬂﬂd macrophages ua: T-lymphocytes 1wnu1u (intima)
mamaamaamtm uanmnuummmmadnumsma'mﬂunwsawao endothelial cells muﬂwmamauﬂ N
anmaomnmmmaa Gih mwwuia%wnawu anuraUnfvasszaulaiuludens anzaaslsaiunwing
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qiﬁunm FINRLAUNIAARIVDY nitric oxide (NO) bioavailability °IN§].,m£l’J°11adﬂuﬂ’mwun’ﬁﬂ’lﬁumad
k‘.maaml’l’l LLa“mNﬂlmlﬂ’J’mNmJﬂemm vascular tone UaLN® oxygen free radical qu‘nu

}ﬂq‘sﬂa\‘lﬂ%ﬂ’lilﬂﬂ Atherosclerosis lag HDL
‘ anaaszzanfisnuan lainsfnsnfounumuaznalnuss HOL demstlastiumaiamsuiedaves
spaLAan (antiatherosclerogenic activities) 8819NT19219 wAzWUF1 HDL Jununnlunainwananszuawms
filAates viw nalasiunmuisinuanian (antithrombotic effects) MIAUANANNAITIVRINTOE lnRY
. o & A [y . . T o &
(prostacyclin stabilizing regulation) m3tiuganaaRaualululae (monocyte migration inhibition) uazfuEs
= . ' A o, i o0 o ] o & a a e
 musadaanvas adhesion molecule agne lsianameriuitng Infisdgna Inwilsiamssugsmaineendiatu
gp3 LDL hwnuienlminddydnsasniiafia platelet activating factor acetylhydrolase (PAF-AH) uaz
‘ ) a a Y . . A & i o v a a
paraoxonase (PON) uazdassnliifianisad nitric oxide Fadusshvinlifiamseasiudnaimasaiien
(vasorelaxation) rinutau sl endothelial nitric oxide synthase (eNOS)'> 22"
Ao o A A v & a a - @ o
- malnfsegandemaniieras HDL lumistlasnumaudsivamaeniiaafemstminlawmainases
e 19 ' A [ ' a & '
muluwuo'ﬂamaamﬁaﬂlﬂaangm:umﬁEm (promote cholesterol efflux) @9nIzIUMIRINENITIATNAILG
» A g Qr Qs [ I3 ] o o = A = a
pre--HDL Fadludrsulaamaasosiiurfiousn Srawiumsvinueslis@udug Snnassfialunszuaums

MIFIATIZR HDL 1% ABCA1, LCAT, CETP uaz PLTP*?' asldnamdsuditnadn

muscle celis

Macrophage

3UN 3 nalnnnstlesummifia atherosclerosis was HDL Ta (1) inhibition of lipid oxidation (2) stimutation of

cholesterol efflux (3) modulation of cytokine production and release (4) prevention of leukocyte adhesion

=
5
1
4
*
%
3

to the endothelium, (5) blocking of apoptosis, (6) stimulation of cell proliferation and migration, (7) inhibition

of platelet aggregation and (8) inhibition of coagulation. (371N13817 Drug discovery today vol.1, No. 2 2004
177-187)
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& lnsvaous @ouminndaismonismng
UNUINVDY CETP

CETP nﬂm’mmnmn Nanwunilu hydrophobic plasma glycoprotein uu’munTman&ﬂnmm 70,000-
74,000 Uaznausmaninaziily 476 @9 NU‘IAYIS]JNWHEJUT]’WﬁTNBUYIIﬂSI&JI‘IiM‘YI 16 (16q12 -16g21) CETP

"lvmnuuaﬂluns~ttataaﬂimuaunu HDL 1Jlunan uanmuamn@uummmmmaﬂomnmawamamm~au
¢8n i dadeluis i s11dEn e douvanla vala wasnduiiesne® CETP Junumaanlunssums

3 1 Qo v IA L] Qs i
WATUBARUIEHINY HDL NU LDL uaz VLDL wihhnadnwes CETP fanmsuaniddsulawsineiaiasinas

nulaanfimelsa seniralalylyséu (vioL, LDL ugz HDL) maamﬂ"lmﬂm‘navlmmu‘lﬂm‘luwmamazflu
VLDL unzlawmaainiasnedatlu HOL G91tu CETP Savimshiilumsunss lasnfimelss aan vLDL "lﬂm
LDL usz HDL Ltawmuaaiﬂtaatﬂasmaamasmn HDL lu/8is VLDL use LDL

luanzdn@ CETP mansnuusslamsaaisemneldatiimaindofouiunszuiunis
a1a uaRaNvad HOL uay LDL vildlamaiaedsiosinesnioly HOL uas LDL Wavaglugnizaugs
ARDALIAT NIYNINUVEI CETP °nwaumnmwﬂnma"luawamnunmaaﬂmummmsnswmammm
laissiaaatemnaslu HOL usz LDL Tumsassthumn CETP vnuaasssaunssriadiugarmuasaia
(rate limiting) YaInIuanLLaew wdwadamIsuaaadlanmaeiaasineatnitali InsnsmrangT
EOLUTIMIYuLas CETP faflunumadglumsimuadasiuminszanseslanaiasiaosinafsewing
HDL uaz LDL*

o as P A 3 v ' e o
FIATUNTW VLDL ‘ﬂﬂgﬂﬂ’]ﬂqﬂvlﬂli']ﬂqq HDL CETP Q:Lﬂu@]'\]ﬂqﬂuﬂﬂqjﬂsxﬂqﬂIﬂLﬂaLﬂﬂ%aLaalﬂag

729919 HDL uae VLDL lunstﬁﬁszvﬁ’umm VLDL undmsusnidsulasmasisioainasiuuality
aniinwlung LDL uddszduwas VLDL qum’uu L mmmammmmmwwum 2 (type Il diabetes)
mmamﬂaquﬂLaaLmasaLaamasmmﬂuumnn@nu VLDL m'lﬁ"lﬂ VLDL nummﬂ'lv\mua 25w
Iﬂtaatmasaaaamu mmwaﬂamscﬁnm'lv\mmmm’nommamaamaa@‘luﬂaﬂ

UaNALAMNUNUINAINE1IT 96U CETP Hnaaaseey HDL Ltawtwm:ﬁ’u LDL* uazgsawnsn
YiUATeNnU triglyceride lipase vinlWifia LDL uaz HDL fifluwadnuazilnssaofiusin (small dense LDL
and HDL) m"l,uuluwamanwmrmmmmmamaamaaﬂua%uaamnumswm'mﬂu HDL aomuluwwu
ama*msmmwuaa CETP ﬂwﬂﬂnmmawmmrwma CETP (CETP deficiency) aam"lﬂamsﬂumw
AefumstudsmIreuwes CETP (CETP inhibitor)

HAaNIANEINARRNVES CETP inhibitor

2/ Y a o d { d d‘; 4 v d' @ 3 o L 5 9/
ﬂ'l?ﬂ%ﬂ'l')')ﬁlULWE]ﬂ']a'ﬁﬁUU?.lx‘iﬂ’]i‘ﬂ’]d’]%‘]]ﬂx‘l CETP vlﬂWUﬁWiﬂﬁ']&l’]iﬂUUﬂdﬂ'liﬂ’]d’]u@ldﬂﬂ']’lvtﬂ

o o o Py ) Py o an @ .
FIUIUN ua:'lummuuﬁmiag 2 riaf laimnihwmesaumsndfinudfia JTT-705 waz torcetrapib HAUD4
msﬁnH’l"lé]’ﬂ;ﬂvﬁuﬁﬂumﬁaﬁ 1




male, pravas: pravastatin, atorva: atorvastatin, ND: non determined)

i 3 i@onnumsiug w.e. 2549

o7t 1 wamsdnwn CETP inhibitor JTT-705 uae torcetrapib fifiéiesz@L HDL, LDL uas TG (M: male,

~ . L Baseline Change %
Refs Subject CETP inhibitor HDL-C | HDL-C [ LDLC | TG Comments
134 M, 64 | JTT-705 4 weeks 900 mg/d, change
)¢ Grooth | F mild 300 mg/day, n=48 45 +15 -4 0 |in
‘al. hyperlipide | 600 mg/day, n=48 47 +26 -6 -6 | apoA-l +15%
2002 (26) | mia, 900 mg/day, n=50 45 +34 -7 -11 | ratio
normal HDL,/HDL;+34%
HDL CETP mass +67%
: JTT-705 4 weeks 600 mg/d, apoA-i
vivenho | 1565 Placebo+ prava, ND +13 +1 +2 | +14% HDL,/HDL,
iven et al. | subjects n=54 ND +28 8 8 | +18%
i J005 LDL > 160 | 300 mg/day + ND +19 -1 -13 | CETP mass +14%
1 @n | mgu prava, n=50 Slight increase
600 mg/day + PON
prava, n=51 Signific decrease
in OxLDL
‘ 40 healthy | Torcetrapib 2 120 mg bid:
Clark et al. | M,F weeks 60 +16 +9 -2 | change in
2004 normal 10 mg/day, n=6 48 +28 -14 +18 | apoA-l, apoE,
(28) HDL 30 mg/day, n=6 53 +62 -11 +14 | apoB
8 60 mg/day, n=6 59 +73 -21 -19 | +27%, +66%,-26%
subject/dos | 120 mg/day, n=6 54 +91 -42 -7 | respectively,
e 240 mg/day, n=6 CETP mass
2 placebo increased
6
treatment
, 19 Torcetrapib LDL and HDL with
Brousseau | subjects 120 mg/day+ 29 +61 -17 -18 | larger particle
etal. 2004 | HDL < 40 | atorva, n=9 32 +46 -8 +1 | size. Small LDL
(29) mg/di 120 mg/day, n= 34 +106 -17 -26 | reduced up to
LDL <160 | 10 93%
mg/dl 120 mg bid, n=6
Torcetrapib 8 60/90 mg
Davidson | Subjects weeks ND +45 -8 -16 | torcetrapib
et al. 2005 | with low 60 mg/day n=34 ND +55 -17 -18 | apoA-l +16/+24%,
(30) HDL 90 mg/day n=33 ND +33 -16 +5 | apoB —9/-16%
M <44 60 mg/day+ atorva ND +40 -19 -12 | small LDL
mg/dl n=31 reduced
F<54 90 mg/day+ atorva significantly
mg/d| n= 33

JTT-705 {nalnnsdudemsvinauuas CETP lasmaiawuse disulide nulusduuuylidaunsu®
= ') s ° PR a a s [y Y '™
IINMIanE U phase 1l clinical trial TUBENENAT 31w 198 au? Nlanufsdnflniosvasreauludulu

= dl o a A a 1 Qs [ > . = Y
; 1809 1Walk JTT-705 sua 300, 600 uaz 900 Aaansudain tuszpziia 4 slailasvinmsuSoufiauiy
, " . e 8 a g o Y
; gIRRan WiJ’)ﬂ%El'lﬁ'lﬁ&lﬂiﬂQﬁJﬂl’ﬁ JTT-705 Tuauwna 900 Fadnsudaiu InmIsanisvinauvad CETP a9 37%
% W8YIZeLY89 HDL WiinTw 34%
i

e —
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MIMasaY JTT-705 Sununlungy statin (pravastatin) Tuanmaiassiuan 155 au fiseey LDL-C
gand1 160 Fadniudeaadiay” laumsld JTT-705 Wssathafiealuawa 300 uaz 600 Dadnsusasuwiiy
328219 4 §an wialhwny pravastatin 40 fiadn3udeiu wuindelw JTT-705 vue 600 fadniudasu
FWMY pravastatin 3zEanInaamIviuas CETP lauszanm 30% lagsunsnifiaszay HDOL 1 28% uas
8a3zau LOL ldUszanm 6% lwwnizfiileld JTT-705 luwwe 300 Sadntudaiuury pravastatin 9zl
waUszINMATIMilY Aesaamavharuas CETP 'I¢ 16% ussiisedu HOL WRaduyszanm 13%

lumnaseunauas torcetrapib luanaaiassiuin 40 au® lagld torcetrapib luauia 10 o9
240 Rsdndusedn uszaziim 2 flenk wudhaansnsemsauas CETP asle 12-80% lasaudatu
289 HDL luwanaunindu 16-91% 3equues LDL aaas 11-42% (enhwdalfawa 10 Nafniudalw)
uaeWUIfiTzaLuad apoA-l uas apoE 1ANTW LAz apoB afa3

MMIANE torcetrapib Tuanamiasinuan 19 au® Afszeu HDL endh 40 Sedntudainsteas
Tauld torcetrapib 120-240 fadn3usatyu lasamadasudnlesy atrovastatin luawie 20 fadnsudain
328 wuhluasssiasi lesy torcetrapib luuu1a 120 FadnTusaTuiuny atrovastatin EanIOLRYT=EL
HDL 'léigsfis 61% uaziilalWians torcetrapib 120 Sadn3udeti 526y HOL Lﬁ&l*’fu 46% swulunsdifiiy
YWIATDY torcetrapib mmmﬂu 240 fadnsudoin (120 fadnduiua: 2 at) mmmmm‘lm:ﬂu HDL
\RnTWLAE 106% 326 LDL aams 17% uaslasniimelsd aang 26% UAZIINMIFNHANLTIIWIAYas HDL
usz LOL Tasiadnunnim

Tumsfinun luanmaiannamefifiszéu HOL dnin 44 fsdnsusdainsans uazWANaATissey HDL
dnin 54 manmmammm Tasl# torcetrapib 'lummﬂ 60-90 faaniudadn iwszeziian 8 dlanwt wuda
torcetrapib mmsmwm:@n HDL & 44-55% LLa:wau 33-40% matﬂ%ﬂumﬂunumﬂm atrovastatin
20 FaRnIudaTuiieatIauden

NNMsANENT9GU CETP inhibitor 113 2 TRATMANTOANTLGLVES HDL-C LLﬂ"aﬂi‘"ﬂU’ﬂm LDL-C l¢
mumsuﬂs.,aﬂﬁmwmnmauawunuﬂ‘%mmﬂlw (dose dependent)ﬁ’mm torcetrapib uumum’mmmm
Tumstiugs cETP gani JTT-705‘[@1£|mmsmwmmwaa HDL-C ldigegatis 106% uszanusnanszey LDL-
C adlate 42% BawHnreauves HDL anRndn udUSumuas HDL, mmsmwwu‘tuﬂ’%mmwmnmw
Fornsansiuves HDL /HDL, m‘uu iw@EIAUITAY LDL mm@‘lvxmmwumnw usz LDL Afluwiednd]
UaNmanss NMIsusansvhues CETP lay CETP inhibitor ¥ls HDL Jsasuvadlaniizelsd
(trlglycerlde) aﬂama”uﬂ’%mmimammasaamwumnmu v torcetraplb e JTT-705 vnl#szeu CETP mass
mmu Fadunaannalnmseangniues CETP inhibitor 3qaswiia FadanuAedasiunafia non-productive
complex 3319 CETP waz HDL® d

unagl

uanwmita’nn JTT-705 uaz torcetrapib uf153fimsdnsmsldiaduse cETP lonBudimstnun
anadssanslumsldlasdbiysfsnsvasmufowulassdurasluiuluifon? Sanauesnsusdarzauuas
"l'uuu‘lumamﬂummaommmnmma’iﬂ luﬂaauuumﬂmmsmwm*ﬂumm HDL'*'* &g Niacin Munn
WAnszey HOL lélszanm 15-40% nau fibrates AnTzeuas HOL éuszanm 10-15% Ngal statins LTz
HDL vlﬂﬂs*mm 5-10% ua,m‘lunau thiazolidinediones ‘NLﬂumﬂa&Jlmm'l’ﬁmmmnmm%mmalu
\Soags fnaifia HOL éiszanm 20% widmsld CETP inhibitor Tatiamzathats torcetrapib lnaluny
D0

SRR S

R




ot B e G Y

B R A S R

5,

:Tam.ﬁu A3 e SR i A

U 3 idanwnunniug w.a. 2549

. o v & o @ . . o S =& ad a & @
iaseeuad HDL vl@msaummuﬁn‘l’mwnunﬂunqu statin 16 M3fANwHINa289 HOL Aiiuduanmsls
- A d‘; Qv ol 0 Qs =3 YV rs [J v Qo [ [}
CETP inhibitor lunandfinuudsnsfianusdg faudid CETP weiinslumsrlwazeu HOL aansuazyinld
] 1 [l e s A ) o =)
LDL ga'fu i CETP analidutinilasiusniznsudsiivesaenifonilasansansiuniaia pre-HDL
ar o v « . A = =y =3 e/ o Qs
axluduluaSunmias (lipid poor pre-HDL) FeflszAanEawgelumanszdunszuaunms RCT uaziida
TalaaLnaI8828NNTELUL
Y a a & “ oA g A o o o o [ a
milfilunsanszdvluiuluifenluifiniudedumafeniifiunumadglumsiesiumsiia
o ‘- s a a a a ' A o
Isﬂﬂalaua:ﬂaamtﬁamen;awn:aﬂﬁoﬂaTugﬂqﬂwﬁs:ﬂumao1a1ﬂ1ﬂs§uwﬂﬂn@lIﬂﬂﬂﬁuma:ﬁuﬂﬁmaﬁua:
v @ 4 . av ' e e . i ' ' 9 aa v o
FapuAUANGIIN uanmﬁamnm’lunqu CETP inhibitor @4atiszwinamananadldnndiinuas defiany
Qs H g 1 v 1 . .
woreaulunisnawisnffinalneangniuandrsean’y 1% 811ungu apoA-l induction, ABCA1
| Y ' < ') { a a o a s s o
stimulation 1udu atslsfiaumstSuuasung@nssunswilne nseenaimeatniminiays mMsmanias
ar | ' \ - o ¥ X v [
nIRTELFEIEN g 1% MIgUYRT msauguizauinasludiolaawnnu anaaIwmIliANg
anadlawszimmeanmadjuaaalumsilesiuliainlauscnasaiRaaunitszanawatnaie Wiuwifia i
Qs B { o J A’ 9
Hlumstlasnuuazaaanuidssvasmaialnluszuuiludasdu

tan&1581989

1. Tulenko TN, Sumner AE: The physiology of lipoproteins. J Nuc! Cardiol 2002, 9:638-49.

2. de Silva HV, Stuart WD, Duvic CR, et al: A 70-kDa apolipoprotein designated ApoJ is a marker for
subclasses of human plasma high density lipoproteins. J Biol Chem 1990, 265:13240-7.

3. Wilson HM, Griffin BA, Watt C, et al: The isolation and characterization of high-density-lipoprotein
subfractions containing apolipoprotein E from human plasma. Biochem J 1992, 284 ( Pt 2):477-81.

4. Rye KA, Clay MA, Barter PJ: Remodelling of high density lipoproteins by plasma factors. Atherosclero-
sis 1999, 145:227-38.

Stein O, Stein Y: Atheroprotective mechanisms of HDL. Atherosclerosis 1999, 144:285-301.
Davidson WS, Sparks DL, Lund-Katz S, et al: The molecular basis for the difference in charge be-
tween pre-beta- and alpha-migrating high density lipoproteins. J Biol Chem 1994, 269:8959-65.

7. Krimbou L, Tremblay M, Davignon J, et al: Characterization of human plasma apolipoprotein E-contain-
ing lipoproteins in the high density lipoprotein size range: focus on pre-beta1-LpE, pre-beta2-LpE, and
alpha-LpE. J Lipid Res 1997, 38:35-48.

8. Huang Y, von Eckardstein A, Wu S, et al: A plasma lipoprotein containing only apolipoprotein E and
with gamma mobility on electrophoresis releases cholesterol from cells. Proc Nat! Acad Sci U S A 1994,
91:1834-8.

9. Rye KA, Barter PJ: Formation and metabolism of prebeta-migrating, lipid-poor apolipoprotein A-1.
Arterioscler Thromb Vasc Biol 2004, 24:421-8.

10. Barter P, Kastelein J, Nunn A, et al: High density lipoproteins (HDLs) and atherosclerosis; the unan-
swered questions. Atherosclerosis 2003, 168:195-211.

11. Sviridov D, Nestel P: Dynamics of reverse cholesterol transport: protection against atherosclerosis.
Atherosclerosis 2002, 161:245-54.

~~~~~ - S — [ 21 :



By
%Hlnﬁbaﬁu]us’ (@Uunmsdnsdaiiasnmandvmans)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sampietro T, Bigazzi F, Dal Pino B, et al: HDL: The ‘new’ target of cardiovascular medicine. Int J
Cardiol 2006, 108:143-54.

Timmins JM, Lee JY, Boudyguina E, et al: Targeted inactivation of hepatic Abcat causes profound

hypoalphalipoproteinemia and kidney hypercatabolism of apoA-I. J Clin Invest 2005, 115:1333-42.
Cohen JC: Endothelial lipase: direct evidence for a role in HDL metabolism. J Clin Invest 2003,
111:318-21.

Tall AR: Plasma high density lipoproteins. Metabolism and relationship to atherogenesis. J Clin Invest
1990, 86:379-84.

Tietge UJ, Maugeais C, Lund-Katz S, et al: Human secretory phospholipase A2 mediates decreased
plasma levels of HDL cholesterol and apoA-I in response to inflammation in human apoA-| transgenic e
mice. Arterioscler Thromb Vasc Biol 2002, 22:1213-8.

Cheung MC, Sibley SD, Palmer JP, et al: Lipoprotein lipase and hepatic lipase: their relationship with
HDL subspecies Lp(A-1) and Lp(A-l,A-l). J Lipid Res 2003, 44:1552-8.

Fielding CJ, Fielding PE: Molecular physiology of reverse cholesterol transport. J Lipid Res 1995,
36:211-28.

Chapman MJ: Therapeutic elevation of HDL-cholesterol to prevent atherosclerosis and coronary heart

disease. Pharmacol Ther 2006. (article in press)

Brewer HB, Jr.: High-density lipoproteins: a new potential therapeutic target for the prevention of
cardiovascular disease. Arterioscler Thromb Vasc Biol 2004, 24:387-91.

Ansell BJ, Watson KE, Fogelman AM, et al: High-density lipoprotein function recent advances. J Am
Coll Cardiol 2005, 46:1792-8.

Yamashita S, Hirano K, Sakai N, et al: Molecular biology and pathophysiological aspects of plasma
cholesteryl ester transfer protein. Biochim Biophys Acta 2000, 1529:257-75.

Barter PJ, Brewer HB, Jr., Chapman MJ, et al: Cholesteryl ester transfer protein: a novel target for
raising HDL and inhibiting atherosclerosis. Arterioscler Thromb Vasc Biol 2003, 23:160-7.

de Grooth GJ, Klerkx AH, Stroes ES, et al: A review of CETP and its relation to atherosclerosis. J Lipid
Res 2004, 45:1967-74.

Barter PJ, Kastelein JJ: Targeting cholesteryl ester transfer protein for the prevention and management
of cardiovascular disease. J Am Coll Cardiol 2006, 47:492-9.

de Grooth GJ, Kuivenhoven JA, Stalenhoef AF, et al: Efficacy and safety of a novel cholesteryl ester
transfer protein inhibitor, JTT-705, in humans: a randomized phase |I dose-response study. Circulation
2002, 105:2159-65.

Kuivenhoven JA, de Grooth GJ, Kawamura H, et al: Effectiveness of inhibition of cholesteryl ester
transfer protein by JTT-705 in combination with pravastatin in type I dyslipidemia. Am J Cardiol 2005,
95:1085-8.

Clark RW, Sutfin TA, Ruggeri RB, et al: Raising high-density lipoprotein in humans through inhibition of
cholesteryl ester transfer protein: an initial multidose study of torcetrapib. Arterioscler Thromb Vasc Biol
2004, 24:490-7.




U7 3 idannun1ius w.a. 2549

. Brousseau ME, Schaefer EJ, Wolfe ML, et al: Effects of an inhibitor of cholesteryl ester transfer protein
on HDL cholesterol. N Engl J Med 2004, 350:1505-15.

. Davidson M: Emerging Therapies for Raising High-Density Lipoprotein. American College of Cardiology
2005, Annual Scientific Session 6-9 March 2005.

. Clark RW, Ruggeri RB, Cunningham D, et al: Description of the torcetrapib series of cholesteryl ester
transfer protein inhibitors, including mechanism of action. J Lipid Res 2006, 47:537-52.

. Davidson MH, Maki K, Umporowicz D, et al: The safety and immunogenicity of a CETP vaccine in
healthy adults. Atherosclerosis 2003, 169:113-20.

. Ganji SH, Kamanna VS, Kashyap ML: Niacin and cholesterol: role in cardiovascular disease (review).
J Nutr Biochem 2003, 14:298-305.

et S - D3




Py

1 :
Nnvsaawus @iuns@nmdaiiasmoindvaans)

AN

{ ' . a Py
1. HDL wilalaiiln mature HDL Mfvunalwgjusziinadidomizmaudssvamanaion nfga
1.

2.
3.
4.
5.

1 24

OL-HDL

O -HDL .
3

pre-3-HDL

HDL

3

HDL
2

aslUlaluTus@urfialafiwuiluasdisznauly HOL

1.

1alulys

5.

om0 N

AN

apo A-l

apo A-ll

apo A-lv

apo E
mmsnwua“Iﬂ'lafﬂiﬂimumﬁamu"lﬂﬂnmu@
umuﬂ'l@mmmmﬂmﬂans <UIUNT7 reverse cholesterol transport mnﬁqe‘l
Chylomicron

IDL

VLDL

LDL

HDL

Jalalsilguninnues HOL lumstlastunsudssivemaaniaas

1.

Bl

5.

ALANANNAIGIVBINTORAN lonFn

Qs 3; dl' A [
gugimsindeunuaslululsd
wdanmauanidsulawssaadaeanaslulalullsan
HugIMIIAa LDL oxidation

WM laweaaasanaanINEIIna et ae

delalaildnasnmsvnaures cETP

1.

oD

5.

vilfife HOL Aidvwalng

°o 4 aa Aa & P o '
ldida LDL Aflavadnuasiilasiaiiousin
MAld vLDL wmnalng)
iR 1e triglyceride rich HDL

MRS triglyceride rich LDL

A Qs g =
tNEINL reverse cholesterol transport dala [71al

1.

o > N

Y & o o ° 9
FIITUIUNTZLIUNIRFUATIEATGY uae ald
-~ o P | J A
Imsinlanasastesnnnizusiden lWasauanuiitaiia
aramInuHinnuvasewloduaslalulyusiu
imsusnuldsulawmaeiaeameasiulamniimelsdzninelalulusdu
NeITaINUMIFUATILY Lazn1sa HDL




U0 3 ilannunAius w.a. 2549

7. ﬁv'umaulﬂsluns:mumi reverse cholesterol transport 2IFUNIININIWLBY CETP
1. mstfsw pre-B1-HDL 1w Ol3-HDL
2. maldoulasmaasendulanmasiseaines
3. masmelasnfie lsduazWarInaile
4. mailasnfmelsdeanain HOL
5. mailawaaeiaeainaaanain HOL
8. 1huaniu CETP Toladia
1. uanidsulasaadaaamaiivlamnimelsdrzninglalulsau
2. W lasnfiwelsdan HoL U6 LoL
3. Wasuudssdnwaslassasvaslalulusan
4. \Aprtastunmifialsameszuiialauasnasaiion
5. 9unu HDL lunszusifan
9. falafienalnmsaannniues Torcetrapib

1. LDL receptor agonist
LDL receptor antagonist
CETP inhibitor

CETP receptor antagonist

o & 0N

CETP receptor agonist

10. assilsznauludelafitSanmaasailal? CETP inhibitor
1. oxidized LDL

apo A-l

HDL

HDL2/HDL3 ratio

CETP mass

o > N

M»{‘ o 5t 25 :



