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TR L HM] DL =2 L A7 v — L TE I RE B O EREK + CTd 5, 3-hydroxy-3-
methylglutaryl-coenzyme A (HMG-CoA) ECFEHE L ERIINIM O 2 L AT v — LG4
PHET 5 Z & T LDL ZAEROFBELZTTHE L LDL 2 L AT 1 — L2 K F S, wEiflkEER
ETRIT %, B X NRLF ATAIRTHEM BHFE S 72 HMG-CoA B RILERITH Y |
587172 LDL K FIER A A L. mEBIIRANIBEIEEZ 0525 Z L83 6 nicEhTnd, L
MU, B XN F o OEBEN 2B AR O FERAIZERII 2 S Tunh 2y, ARl
PNN— 2 BT =T NV E NG E (BCD WIREEE 7 /136 KO L-NAME A fif & = L AT |
—VIMFET B FB LA R L7 Y by (STZ) SERBERE T v a2 Hnizce 224

F o OFEIARBEACER 2 B 57282 U, MiaA A iaatoE T € ORFEEIBEF 2 1 & i L7,

[58% 1] BCI FRAEREET NV TOEFNREF v OHRBIRE{LIEM
[(FE]l=a—U— T RAGBTHRICEZ AR T % 0.1-1 mgkg @HEO#RE L, 2=
D SN— 2 T =T /T TERHBINRZ B8 LN 2 EE Lz, 3 R G8F 2k
L7t ZABMIRZ i H U AR 12 & 2 IR & Ak s e ro g el K 2 ffash~ ~ Y
v 7 AR A 328 o —F —EREETIC X0 E Ue, MR AR T3 L — N R
1 %12 5-bromo-2'-deoxyuridine  (Br-dU) % &R G- L BHEMRAZf L L, $T Br-dU HUk
CNIRRE 1% 08 oD HE S & KM 2 I E U 72 BhURAE( L B f >k P IESE- V8 M (intimal
SMC) 35 &L OVIE Bk F >k A 2 v M (medial SMC) & VN, HERRYESH 2 Ml R BGTHLS
FOME LT, Eo, BEREIC TR L SFE M (primary SMC) 2 iV, e B g~
{4 71 %27 F 2 (FN)%& ELISA (& CHIE L7=,

R Z 2% F 13 0.1-1 mgkg DM EIZIBVT BCI AIEAEE 4 18-70 % ikl L 7=,

ZOMH O L L Tid, X NZAXF 2 | mgkg #GRETONBEIEER TOHMEEE &



O HEFE OPNHNIE, 5% 14 %P LU 28 % Tho7z, Mlast~ ~ U v 7 Aoy % ikt
P2 FRGa CiE, PNIEAEES FN Y amfE o 52 % Wb LTz, B FiEimiaic sy
T, X NNAZF 0L, 1 uM T intimal SMC @45 % 8 %, medial SMC HifeHEFE 2 9 %
P, 4 uM T intimal SMC Hif@HE5H % 34 %, medial SMC i HEFE 2 26 %l L 7= D12 %t
L. primary SMC @ FN A% 0.1 uM T 18 %, 1 uM T 37 %A RISl Lz, BZ A
T O TEIN ] F5 JOVFN EAIHWERIZA S e SOOI XV iEk LT,
(BRI X ANRZFUNTIEFa L AT o —/LiE0 BCl 74 XERIEL 4 fed TR &I
BOWCHEERFRICIH L, ZOERMT L& L, Finfmiaomamms X0 b L
AHifast~ b v 7 A THDH FN OFEAZBRIMA D Z LI D b0 LRI, AN
BB LD . X AN ZTF oM TEMEIEN & FN o pEA I HIE T I
HMG-CoA iR FEICHE S bo Ll sz, bz & X0 FiEfhMn i,
HIREHEHE 0 FN PEAENE X NZA L F U ~DRZMERE <. L0 i< AN VR Ol

HEZITTNDHHDLHEE SN,

[EB2] 7y MERKET VIER L OCMEFRFHARICBIT24AATAERF

(OPN) HEBIZxT HEH AR ZF v DIER
[FIE] 7 v BT STZ Z 45 UBEIRIGIIFIE S, [FIIRFIC B4 N A X F 2 3 mg/kg % 5l
O#5 L7z, 7 A0 KBRS KOO RNA L4l L, OPNmRNA %2/ —H > 7 a7
A TIWICEVRE LT, Ty PRENRE D FEGHMaziEE L, LDL & B2 XA ZF T
48 RF[FIE R DI E LIET DO OPN GRE V = A X 70y T 4 o 7RI THIE LT,
[#ERISTZ FHFHERA 7 > FEIRIS K OB T OPN s FIEBLO I A fEsE L7z, B4
AL F ATHERINZ IS % OPN FEBLHIN A4 & B H0) U 7z, i il 2 LDL LB
T5 2 L THR BIET OPN Z3lA I L, B X2 /S A% F 32 OHUINZ IR EE R AFHII 4

filL7ze ZOMEWERIL. A\v BB IR OT 7 =17 T =ral Ao



WINZE VR LR, 77 n ) VIR CIEHE Lotz

[BRIE X ANRE T U IRERFRIBICE T 2 M8 & X OVE R OPN Rl L5245 =
EM D BERIFIZRT D BIIREE L O R 2 BRI L 9 2 2 LAVRR STz, ZOfE
RiZ, ANRNerBRNBIOF 72077 =1rea ) VEBBORINCE D HEAL, A 1w

BARIE DT T =N T = MUERE R 2 LTZHI e A2 F o O EIER L WA 5,

[528% 3 ] 1&1% N-omega-nitro-L-arginine methyl ester (L-NAME) ARHZEEHI L AT
2 — VILEE T /VIZT 5 B ¥ SR 2 F o ohisikE ke

[FEEIL-NAME &A@ 2L AT 28— VIIEET T /L TIRfmf = L 27 v —/L& 300-500
mg/dL & L, b hOEIBME & [FFEEC LBk (e T VEER LTz, 2 he—L
L CHRAO 1M T, LNAME A& BlEIciE L ooa L AT v — VAW E 1 %05
0.2 %S L% 8 WMEAE Li-, EXANAXF U ITAH 1 BB I0mEROEEL 8
W% KENVIRZ i H UREREENT 21T > 72, & N EERE Sk A fsfiie <& 5 THP-1 e dH 5
Wit e MERERIRN IR HUVEC % B4 /XA X 50 CHLEBR L 72 %%, THP-1 % H306AEH
L HUVEC ~O#% & i.7-, HUVEC MilaRim 45K F % cell ELISA {2 THIE L 7.
RAW264.7 v 7 07 7 — % X RAXF U T LT-#%, Bk LDL T 48 Hifilks Ll
fa = L AT v — VERER AR LT,

[RER] 1BIEAIC LNAME A L, REEORIIME D L AT 0 — L OARIZL Y UK
ERICEDIREE L 2 F0E L7 E T V& BT 2 ER K-, EX N2 X F 213 0.1-0.3 mg/kg
OB CHPIRBIIREEAL AL & WIRIEE 240 L7z, 2 Ol iz co~r rn 7
—VOER LIRNEREOMBINEE Ch oo, HEMITOMFOMR, B2 \R&F
I3 THP-1 #ifio> HUVEC ~O#5 OMifil 2552 THP-1 Mgz e L7z & SR Lz,
RAW264.7 ¥ 7 01 7 7 — 2 Z& FIO T I@IRIEIRR Tld, B4 322520 10-30 nM THIJEH

ILVATH— VT ATIIVCE)EREZBDV ST ENBOLNTE, EXANREXZF D



THP-1 ® HUVEC ~O M5 mHIEL A N1 VORI L 0 44 L7=725, RAW264.7 ~
7177 —TO 10-30 naM TO CE FRHMHNERIE A S 1 U IRINTHK LR -T2,

[BER] V) FIZHB W T, LNAME 2873252 & T, FREDOEH 2 L AT B —/LIJETH
S TR N IBEARE S E AL &4, L-NAME & @2 VAT e — VlENEEEHA LS 5 Z
L CEIRIE(LMEES N D Z eI S NTe, EXNRZF TME T L AT r—/UTE
B KAF S I VME M & CTHRIRNIEIEE 2 306 U, 2 O/ FNZ BB IR o 138 N B~ D&
L~ 77y =V OMIRMEIHN S < b o LHEI SN T, Eol AN w UEREINEN R D
B HERD N M ~DH3E J1iHI X HMG-CoA 2t E AL EIZ X 5 Rho DFAEZ /LT
HEBDLNDR, EXNAZTF O 10-30 nM TOTIIARLIIHIER X HMG-CoA 2l
PHEZ T SN X N2 E T UREROMER EHERI S 7o, ZoREEE, BR - R AT
ThHY, BFARREF i3 MERAETOMFREMNT THEKO L W T~ n T 7 —

(ZEH UEERICHBINREEALIEA 2R 970 o SRl S hiz,

[dE] B2 S22 F LRI OMEIEIIIER T2 2 &l 7o T e x s F UL
EFARTARTFUHEEBL, nWEIMHIL, £, MORAZF AR WRRETO~ 7 v
7 — VARA I 2R LTz, BLEDNS B X R R X F U TR E BBV T, F DR 77
LDL & FEMICIN A, BBk~ 27 v 7 7 — /Ml < /EM L. EERY e frsh IREE L AF

ZRL 2D ENRHESNT,



S

20 A CIRZEEE DY, 21 HACIC 70 0 FE IR EIE T H AR ORMRIZA D | ATEE IERH
BRI TIE L2250 | FBIEFAEY E & HIZ2N D OBRBICER L0 E LI
FER D EALITArE LESHIEE > T D, £OHFTH 1960 FFROT T I T LAH
T4 —ICREENDHE L OFEFRAEICL Y LDL 2 L AT 2 — U EA EBRE B o0 i
AR FPBIOLMEA X MEEFEET 5 Z &R HRF O ANEICBWN ORI ILTY
Do

19804E % =12 BH%E & 472 3-hydroxy-3-methylglutaryl-Coenzyme A(HMG- CoA) reductase
FREA] (AZF ) 1d, R COa v AT e — LAk ERE LR DmT 2 L A7 a—/UK
TERZRYT, A2 TF U ORFEURE, %< OIREI AR 2 S, 199451213, A
CFETHEOEIEIIEBRE Z RIS U NREF & SEMIChIZ > THRE LT
Scandinavian Simvastatin Survival Study (4SFlR) 2 FEEK SAMIE =2 L AT 7 —/L D35%IK T
DR CTRENTz, T T/NAZF % FH L7z Management of Elevated Cholesterol In The
Primary Prevention Group Of Adult Japanese Study (MEGAER) TiX, HAATIH 2L AT
B VER R WS S A EB-TERICD T > TR LEEHAOMERHIL N, &51C
1990E % -0 b ld, A hr 7 2AZFURHIHBICHL L9170 KV i@ARLDL= L X
T — /K FAEB SRR, eEshRE S EE 2RI L7224 M D A Study To Evaluate
the Effect of Rosuvastatin On Intravascular Ultrasound-Derived Coronary Atheroma Burden
(ASTEROID#BR) Tld, LDL= L 25 1 —/LD50%IE T & B JRAEA b PN i i D Jib 23 &
o, BIRAEAL DIRMERN IR D R S iz, £ 0%, mEfREEIZI T 2008 A~ MEIEA
FBEOBURZERICAFZE S 4L, T R VXA X F 2 D Myo-cardial Ischemia Reduction With
Aggressive Cholesterol Lowering (MIRACL#ER) K°12 /32 # F D ASTEROIDFER > B |
AR F ARFIC L H{ELDL= L A5 o — UK FEEO R, LDLaL 257 o —/1L1 0

2mg/dLOE T 25 1 % OEBIRKEIED FHHIEEDR 5 Z EAVRS T, £72, I FERST



BEOLMEA X b =R TP ELIIZRTFHICBTL2AZTF o OFRAERS EIE
RIFRERG PR 3BR THiE & 4L, Collaborative Atorvastatin Diabetes Study (CARDS#ER) Tl 7
RS ZZF o DR FEH SN TN D,

—J7. 19904E Y 9] & A 2 F A TR E S 22 £ = L 2T v — /R TR LS
DOERADPFIET D2 Z EnHEIN TS, &b, BffkiE(CEEORFHIEIZEE 59 5 1EH
& LT, R o T S ONE S A NI O JAEMHIE . SAEMEIE
OIEMACIHEIER ., ~ 7 v 7 7 — P Ok bIHNER 72 ERZIGITHE Y s ST b,
I HOEMIZLDLA L AT v — VK FERLSN O Wb S “LmpgfEH” & LTabh
THEY, AFF oA n UEREEZRET 2 2 LI AT HEEREE RO —
HELTEZLNTND,

AR LI B0 D NEEE O & L C. Ross HDIME W EED & Libby HOWEZ 5
FIED &V . LDL HROZENE LDL A MLENK 2 15EF L RIERSE BRI E5 2 &nb
Mo TS, LEehosT, AZF AL 557172 LDLAR FEMIZZNE LDL 284 S i
BENREEOLRIEZIEIT 5L SN TWD, TAETIZ, AZTF o OFERHTERIIREELAE
Mix, 2 VA7 e — L Z2 S REICAM LIZBEOR 2 L AT v —) VIEET /L (7%,
78 REsE = VAT e —/VIGEEY (WHHL 7 %) | Bin W ZE#HY (ApoE-KO
~ U A, LDL ZAE-KO = 7 A) & 2 WITEIRILE N RS E AR ABILEE 7 /1280 T
RSN TETND, kDAL AT m—LARfE I L AT n—/VIJEET LTI, 2L
AT m— /L &SRB AR 2 U7 4 — Ry 7 HIAEIC X0 )T T 0 HMG-CoA 1% 7t
BRMEFTLTWS Z L, £, b bEEa VAT —/VECBIT SMiE= L AT n—/b
EICH LRI Em D IE I VAT a— Bl TH D Z b, Akt N TOVEM &2 EH#ET
DT ENHNEEENZ D,

EENZZF AR, ARLIRESIC IV EH I BARENTH & 725 2E K

HMG-COA #=tEER L ERITH Y . =D LDL 2L A7 o — /UMLK FERHIZ W TN >



MOEEMER L ORIRRBRIC CREFI S T& 72, EXZARNRZF BN TY, A CTRENR
FREBBRE &R L IR FB#BR, Japan Assessment of Pitavastatin and Atorvastatin in
Acute Coronary Syndrome(JAPAN-ACS). (27T, & O PNRAEEHE R INHI 0 R 3G S iz,
LU, ARIEHIOBE BN PR LIER & 2 0F AEIC O WX E AR L Z A0
2\,

—Ji EFEDORAZRY v 7 vy Fu—LAOM&RIZ LY, b N TOBIREFEICIZ 2
17y — Y OVFRIGIC B3 5 2 LDL s LDL OOfttt, BERSFGIRRE, @i Edkig7s &
(CHE TRk 2 ZRRHE IR - 28 LA LR~ 2 L 23, 2 ORI & SRFAIFEAM o0 R i & 20
T2, EBEOE b TORBIIREELIER ZREHET 2120F, & FomIRMIE & %2882 L
27w —/)VIEIZ A2 9 % € 7 VBV OBE IR E 7 VBN T O STE IR LA & L S 44
R DH, SRIOPIETIEL, B NREF o OEBEHRIERNC X 2 FBIIRELER & & b
TOIFREICITVE T VI TOFBEIREALIE 2 225 2 Lz B & L T2 O R
HIENIREE(LE 7 L L BERINET LV CORMREMET L, S HITEZ A2 F o OHiBIIRE L

TEM OB Z Al B 5003 KOV AR 72 FiE TR LT,



F1E —PNREE BCD FREAILEE 7 /L TO B X 22 F - OB RIE L1
i

1ffi: I

BIREE LRI 2 NIRIRE & 2 DAL EITIRED K 9 atd# kB2 5] &
B ZFHRETH 5, T LB RN IRILE S IR AL (SMC) L~2on 77—
BLOZOEFHAERY & Miast~ b U v 7 ZAZEH fibrous plaque & FEEALS (1), Bk
BALDOTERIBREDO O E DIC Ross & MEME L2 MENEEEHRNH 5, Tk, mENK
DOEENGIE @ L2 | Z ORI L0 B S kkx 2RFIZ2 80 . SMC Ol ECHE5H
MEEIND DO THDH(2-4), MENEOEFIZITM LDL SRSRJEMAZR & Db FrIIA
TRMIER AN = T =T H DT AT VR EOWER KT BNHE ST D
(5-7), £L T, ZDO%D SMC DIME PR b NG~ E & NIERE TOHIT, N
AR OMERICK T 2 HEERWME L 25T D(8,9), &<IT, b M ToORMEEEIRIAE
(ACS) BEORE R E AT (PTCA) &5 WMEAT > MEENTTIE. i O NIEIEEIC
LDEIRAENFE L 2> T D, Z070, MlEAHORERS SMC DilfEH 5\ THTH
ZPRET D 2 L AN ER O NBEIEE 2 89 5 2 L ANRIEEMH O FERDO D& S
LEnTng,

VUNALF DK D 72 HMG- CoA reductase PREAIDEERILFMEMICHE S A v
FEREA O 2/ L C SMC Ol & ¥ A THE L (10,11), »~SVv— 7 —T VNEEE
WX DNIEIEE 24045 Z ERHESINTWD (12,13), L L, EBEOEERIZB VT,
SMC D45 & iz 7 % il L s B R B 31T 5 777 — 7 ES> PTCA itk iFpkas
P 2o B L1 2720, oo, WNIEIEEIZED S SMC OilfE, HEhH
DHIRHT, TTF7 =7 ORZEICED LI~/ m 77—V OERL~ N v 7 A0 &

SIROHEH S FHETH L, [Masg—roervs7uxsFrbnolciildst~ Y

10



v I ADERTT T — 7 g OME Y ET ) IR IT LAY/ n T r— Y OEHEH
HLTWAH(14,15), ZbOfifast~ R v 7 AL SMC OFFE Z 128! (contractile) 7>
SIEFETY (synthetic )IZFBE L, SMC O & A2 HET 25 (16-19), PIIRAEEES T O
fast~ ~ U w7 ZOWMENLT T — 7 &2 E L, ACS X° PTCA % O ML FIR-ZE O TBHIZ
WHZEZEZBNTND,

INETIC, UHXRLT v hTONL— B T —T IV E O T BRI B S S Eh AR
BEREET AN 2o ONEIEEDET V& UTRRE S, & F S F 2385 o N IR E A0
HIEROREEICHWONTE TS, £, AETAVEFEFRI VAT r—LTHY | &=
VAT B —/VIEIDER LRWET L THY | KET AL TOMRITA VAT 15— /UK THE
FICERL2WEREEZEZDND, EXRNAX T (NK-104) 138K &AL 512 X0 F8EA
SNTHHL72 HMG- CoA reductase FREHITH Y | 5@ RG22 L AT o — /R TEH &
g sV 7YY MEFERZRTQ0), 4, Mt KET BT D EX ARZF

OHIEEEMSIER & 77 — 7 ZE(b Rt L, & Oy & fifla B9 2 Fik TR L7,

280 FEBROFGEEME

(2—1) BB LMLEYD

—a—U—=J  FaAvIE (K, 2-25 kglhHE) bl 7 _XAKASH LV A LA
WA A BB CRE., MLz, BB 0%, ENFIRE VML, miFka L
Tr—LEREL, BHEOMER I VAT 2 —/LOEENRFEEICR D LD 8L DT
7o

v A N K F 2 ((+)-monocalcium bis{(3R,5S,6E)-7-[2- cycropropyl-4- (4-fluorophenyl)-
3-quinolyl]-3,5-dihydroxy-6-hrptanoate}, CAS147526-32- 7) 1% H pEAb 2% T 26RR S 4 N8P 1 T

B CHRLE SHUAVESREE SN b DO Lot:104P920 D) A HEH Lz, o A2 F o BIORTS T

11



NABF ANTE 2 TAMELIOHE - L/IEIVEA L, A \v /2 J77 F X
Sigma-Aldrich 7> 5 i A L 72, Br-dU cell labeling reagent 33 J: Ot Br-dU HU{A 1% Amersham(BE
Healthcare Science)ft L WA L7z, £/ 7 m—TF gk b7 4 7 v x 7 F UHifkid Dako
fEV, R 7e—F Al a7 —5 U FiRIT Advance #1850, AU 7 m—F Ao
X7 4 7 rx T FUHURIL Cappel £ L U A L 72, TGF-B ELISA (Quantikine, human TGF-

ELISA kit) % » b % R&D systems f1: & D l§EA L7,

2+

Ca

EZNNXE2F>
(+)-monocalcium bis{(3R,5S,6E)-7-[2-
cycropropyl-4- (4-fluorophenyl)- 3-quinolyl]-3,5-
dihydroxy-6-hrptanoate

(2—2) BWER

W FBRIT A PEAL T TR S AR 2O SRR B EBR M B LE I 2DV TT - 72,

(2—2-1) FEL&EL

ML 0.6% T VAR F T AT/t m— AFFRIIRE F 72130 L7, fE M e o
PXOERELIE L, Eixbik4a 1 8 1 EVFRTHICEEERTIC =2 2 71 X0 il e
BhH LIz, 2R ZF o581, 0.1, 03 3L 1.0mgkg/day & L7z, =2 ha—

NWHEZ X GIRE O A2 B 5 LT,

(2 —2-2) $HHK BCI N EAEE R

12



BROTEXREZMN, 8PT o4 BT, Ez v I 1 EMERE L%, v
75— VIR FI2C BCI & i L7z, 3 7ebb, AEASEBARZYIBA L, 3F 74 W7 4 5
T —7 )V REROEB IR E THA L, —EDO|PL T 2 X 2 IC—EEIC T
— YRR S 1 mm/sec D RS THRAOGHENIRIN IR 2 #8408 L 72, Z O EZ 3 [Al#R 0 I L7z,

T %, NEBIIRE A S LI &2 NEHBIRIC CTHERF L7z, 07— 7 1% 51< & & 0fikhis
F OB BRSITFFTOMRF T, MARTEAIZ K& 2 Myl E £ WSR2 RE LT, B4
NRABFANKIT UL LTT T RREF UL U NREF UG, K4, 58
Z10mgkg B LU 3mgkg & L7, HEEBOREIZX, BRICBWTHEHINL WA G &E
nD ., HEANFEL BN R GRLENOHEL L, Sv— T =T AN EERER 25
BB 20k L, S5 REB OB, F o7 ¥ — /LR P I CRSEBIIR K » 280

TREFLS T, LA OREBIRE R L7z, L. A OSEBIIRITFES IO L, §
BINRO KRG 3 53D 2 % PERRE 10 %k /L~ U AT TREEAL L, TR 3 55D 1 55 ifs
YRR C R AR 2B L7, 1 AL~ U VEERD%, ZOHFRME 2 50 1 %
AW4%n L, 4BFot a7 7 7 ay 7 ZafiLiz, ~~ vy r-mgv
Yeft, (Befs) BEIOZTAFH-T7 7 -V U etn (~ R w7 AYef) B XU
It L7z, A~ U CEETR ORMEM 2 70 113 DNA & &HECHE L7, B AENT

(Luzex 3U; Nikon) & TR I L OB o mfE 2 JE L7,

(2 —2-3) PIEEEL DNA & &

(2—2-2) ITTHLNIEFRL~ Y VEESERD A 2 A, HEARITICEEH L72iRY
Rz, DNAGEZRIE L, 77205, 04ANT U E=7HARY o A2 THMD)
REREVTA X LEH, 20 EEZFEIRLTY ) —WC Tk S8, Y% 10 mM
Tris HC1 (pH 7.4), | mM EDTA (Z¥fi# L diaminobenzoic acid % F\V 7= a0 7E (FhiE ik : 420

nm, =R 520 nm) ([ THIE L72(21), EHEYE & L Y7 kfHk DNA 2 Huviz,

13



DNA I EE M K A CHIE L7z, PIEIEEES DNA & 813, ZRSEENIK DNA & &

B AREEIGE DNA G &% 72 LB W TRk 7-(22),

(2—2-4) REHEREE

BCIZ X 2 ANIEIRIRIZHB T DMt~ U > 7 A2 LD BERIT, (2—2-2) 12T
BONIZHINRO BV~ U CEEV R B XA 2T, 77 mx s Fr e TR
T ORIEMBRG O AT T o T2, 7 4 7 a3 F IOV T labeled streptavidin
biotinylated antibody(LSABWEIZ TiTo 72, T7bb, A~V VEHENST 7 4 i)
F01% Y72 T1IREA % 2X— F LI L ZATV ARPED~ v A% o &
—BIEMEIT 0.6 % EEELAKFEAKIZT 45 /9 L CRIG(b ST, Boniztlfi%, fik
N7 47 e FURUR (1:100 F8R) ZHv., kil s LTedF o1kt IgG & /3—
I X H—PHEEHRA ML T F T EY &V diaminobenzidine (DAB) FE 2 TR L 72,
[ B 2T — N oW TREYI R 27 b CREER LK., fie b TR -7 0
& (1:100 7)) ZHW, 74 7 axr F o LEBRIC LU CORGRHRIE Lz, Miaskz e

L7, EEUFIC T~ v - A U R AR T o 72,

(2 —2-5) @REELIEN TGF-BE EOHE

BCI /AT L7 21 ARICAESHEIREZ L L, 2E 2 AW T TGF-BE & a4 HIE L7,
J72bb, 1% 50 mM Tris HCI (pH 9),. 1 mM EDTA TR Y brrZHNWTHREY
FTA X LT, TOFRETFR— K% 8,000 x g (27T 15 s OB L BIE& R L7, {EMHE
TGE-BI&. 150 pL @ EiEZ AV 30 uL @ INHCl 23 L, 10 M EEICTEE 727 4
7 44— a v L%, 30uL @ 1.2 N NaOH/HEPES (2 T 9101 L T ELISA (2 THliE L 7=,
RIEVEALR TGF-BIX, LiE% RWBE O £ £ ELISA I THIE L 7=, W&l ix

0-phenylenediamine @ 490 nm D ¥t YA (OD490) (ZTFR L 7=,
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(2 —2-6) MK AR

UV Y A 1 RO Lok, (2 —2-2) LEEBRC L CTAERSEERIC BCI &
§EAT Uiz, Mif71% 9 A%, HA##R & » Br-dU cell labeling reagent % 10 mL/kg #¢5- L 7=,
3 Wi, oA OMSFEIRZ R L. hPEREE 10 % A~ U A THEE L72(23), FHEhfR
DOHFRE3 53D 1 DFE—D 4 EFTOY 280 H LT 7 ¢ o Lt Br-dU $iiRI2 K
DY AT o Tz, IRPURIZIZ E AT b~ 7 & IgG Hilk & /8 — A% v & — Bk
A MLT AT EYEZMV, DAB TR L7z, EFHUIAIC T~ hR v v-mgd o g

BAEATV, BERGPEMIE S & 1 Br-dU B PR R 252 310 L 72,

(2—3) MiFH 7o

I % & BATER R & 0 BREC L 72, iR 2 SIS 1 REEGE 4 3,000 rpm (2T 10 47 [H]
LU, M{EEZSBEL 7, iRz L AT e — L a2 7e—1, R 7 UEY R,
U UBREBELO HDL 2L 27— A2 HE L, 3L AT r—2RT7 ¥ I F—TC555
(AT 4 w7 A), W VAT 5 —WET ¥ I F—FC555 (HfAT 427 A), b
U7 UEY NITFZIFT—TG (BMAT v 7 Z), VUIEEIZT ¥ IF—PL (BiAT
4w 7 A) BEXOHDL 2L AT —/LE7 ¥ IF—HDL (BfAT 4 v 7 ) (2 CTHIE

L7,

(2 —4) KEMmiadzbr

(2—4-1) 7HFKREARTEE SMC (medialSMC) 3 L UOAE SMC (intimalSMC) @
& B

Intimal SMCiZ, 1 % 2L AT a—/L 0.5 % 2—/LEREHARICT I3 HEAT% L—

AT =T VCTHREBER LT =2 —Y—F » FAEGA Y Y RERO AR 2 55

15



L OHBEL, T % AV izexplantiE 2 CHRHL L72(24), Medial SMCIE, 1E7 ARALE =
2=V —=J RAAU X REROFELZIMEL 0 HEEL . £ DUl %2 H 7z explanti:
TR L7z, AL 10 % FBS (ZZAkRk) A X~y a2k A — 7 /V(DME)E:HL (H
AKELHK) 12T 37°C. 5% CO,,. 100 % TBEEITHERE Lz, 2 MEAGHII 2 VO CHgiEstBRIc
L7, TR RZEHAE (Bovine adrenocortical cell, SBAC) ILAmerican Type Culture

Collection (ATCC) & v A L 10 % FBS#& A Ham-F12K (Sigma) M1l THEHE L7z,

(2 —4-2) HifloHsmaRER

AHIEEE X methylthiazole tetrazolium (MTT) assay (2 C{T>72(25), T 72 b, T-75 7
F A Tar 7y MIH;FE L7 intimal SMC, medialSMC 3 X OV SBAC % ~ U 773
VALER L RO MifE A (2 — 4-1) OEFHIZ /3L 96 well plate |2 1 well 729 10,000
MM 722 KO ICRERE L7z, 6 BFIEE Lok, EX AR\ F U 20T DRI L
2o 48 WFfHIRER LM MTT % 0.2 mg/mL &4 7 2RI AZHL U 4 BRefilEsEE L7-t%. Mildo
FAF VAR F T KDMSONZ TRIEE L 550 nm (2 CTWIEEE 2 I7E L=, 22 CoBRIT

1RA 2 b 3ED well IZTITro 7=,

(2 —4-3) UHXUMEE SMC OFRLE 7« 7T x 7 F U HIE

7Y FHMEFESMC (primary SMC) 132 L 25 n— LA =2 —Y—F  RA/AY
X REARFBER SEEFEEIC TR Lz, $i3b b, WEEESZRZE L7z KEk
22O ASME L D HEEL . EY R REIITMEI Lz, A Z 01 % =275 —E8,
0.05 % =7 A& —+ /DMEHHIZT 37 CT 2 Kfij A ¥ 2 X— a3 Lz, LK%
1,500 [A1#5 o OB L, 0 L7 2 DMEES #IlC T 3 [mIYES L=, B bhofins v
B INALF G5 10 % FBSEADMEIZ /0 HL L, 48-well platelZ 1 well #7219 50,000

FRRIZ 72 2 KO CHERE L=, 6 HIMESE%. #Mld% 0.1 N NH,OHIZ CaiR b L7=, well®D
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JEDEELZMNNT T 4T uxs Fra2lE Lz, 747 uxsFrOER, —RUAIZ
MUIXT7 0 7 ux 7 Foauk (12200 A 2 v, ZREURIC N—F % 2 7 — B
PUik (1:1,000 A7) Z V>, o-phenylenediamine(Z THEA I W7o, & TORERIL 1 A1

b 3#EDOwelll TfT o 7=,

(2—5) EAHE
MAERE Y X — b B X O ARR OE AL BCA HIERE (Pierce) & W T, 41k

TNT I eFREER S LTHE L,

(2—6) #ituet
W FEER T — X 1LV T AEUERA S BEER M ERR T — X IR R TR LT,
NI EM S D B 7 B L RE ELER & two-tailed Dunnett’s (2 X V1TV . ANOVA IZ X 545

BT 2 R L7z,

3 AR
(3—1) MIFIEE~DEZNRZF D%

Y RMEEEAEK 1 - 1R L, YHFICEZ AR ZF % 0.1, 0.3 3 L0 1.0 mg/kg
G Uiz, Mg v 7V &G (0 week), #5451 #% (1 week), #5452 ##% (2 week),
B 5 4 % (4 week) IZEREL L 72, MR L AT 0—/LiE, X NZAZF D 0.3 mgkg
F 53 L ON.0 mgkg #5280 T, RN L 4 B8 G% T, 31.6% (21.2 mg/dL 2>
5 145 mg/dL (2) BLTN47.9% (22.6 mg/dL 75 121 mg/dL 12) L7220, KA AEITIKT
L7z, £70, IV VIFEIZEWTHa L AT — L EARRICE X RNAZ F AKX DIKT

L7z, B2, EXANZRZF D 0.3 mgkg BHRECHEWNT, MG RY Z7UEY ROKTF
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(3—2) H#AK BCl BIRNIEILE X5 &% 2 2 F o OEH

B BRI SR 2 B2 N2 2 F o OB ER 2 1 -1 1R Lz,

Control

B1—1a. Representative photographs of
HE staining of the arterial cross sctions.
Arrows indicate thickened intimal lesion.

1 — 1a [XPNEESEEIIRNIEARE O fF B BV Yeffg 273, B 1 — 1 b ICEHEMRITIC
& % PN RFIE R A/ P A F L (intimal/medial ratio: UM ratio)& 3 L7-, PIEIDEIX. KN
FEEGEMAT U 7= 2 R CIIBEE ICBBR SN0, ¥ % AT O & BRI E
DOREBHERF S TR Y . WEIZIERIIBRE SN Rh oz, 22 b r—/LRED UM ratio
130.347£0.050 TH Y, B X N2 ZF THEKFAIIC UM ratio Z{K T S, £ D /M ratio

1. 0.1 mg/kg, 0.3 mg/kg 3 L T 1.0 mg/kg T, %% 0.286 + 0.076 (17.6 % #71f]) . 0.150 + 0.040
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| area per medial area
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Uf

(I/Mratio )
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1ma

&

o
i

Ratio of i

Control 0.1 0.3 1.0
n=8) (=8) (n=8) (n=0)

NK-104 (mgkg/day)

E1—1b. Dose-dependent effect of NK-104 on necintimal thickening

in balloon catheter injured rabbit carotid aorta. The value for
individual animals is the mean of four cross-sectioned segments of
the carotid artery, and intimal thickening is represented as the ratio
of area of intima to media. Each column and bar represent the
mean®S.E., and values significantly different from the control at
P<0.05 are indicated by *. n=number of animals,

(56.8 % #ii]) 5L Tr0.106 = 0.047 (69.5 % i) Toh o7, FHBIRMAE NEDNAS &
ZX1-21TR LT, v ba— BTl 488+6.1 ng/em’ TH o728, EEANRZZF LD
0.3 mg/kgf G- HETIL31.2 +0.28ug/em’ (36.1 % #ifl) . 1.0 mg/kg % 5-8F T3 34.8 + 7.1 pug/em’

(28.7 % #ifil)) ThoTo, X NREZTF o OENRNEIREIHIEH 2, PSS T ORIl

DAL D Z PRSI,

(3 —3) FHEIK BCI BRI FEIC R 2 B4 R A% F > O/EH

B H R L T OBENRNEIEEIHIVE A, NESS TOMEE ORI K5 2 L asHEE
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DNA content in the intima (Jg/cm2)
§ 8§ 3 8§ §

Control 0.1 0.3 1.0
m=8) (0=8) (n=8) (n=6)

NK-104 (mg/kg/day)

E1—-2. Dose-dependent effect of NK-104 on the intimal DNA con-
tent in balloon catheter injured rabbit carotid aorta. Each column
and bar represent the mean=+S.E., and the values significantly
different from the control at P<0.05 are indicated by *. n=number
of animals.

SN EnD, BEZNRZF o OBRNIEALE ST EH 3 X O DNA B/
O 2 fE3 2 AR T, NIRRT OMIBEFE I 6+ 2 /£ % in vivo Br-dU O HLY 3A
FZe DTG L7z, BCIL BHENRIZ IS 1T 5 ISR E & PR Br-dU B Y GA Z i di A (%] 1
—3ITR Lz, =y b a— LR N R EER BRI ARSI X AL RS 72V 2,206 + 391
T, Br-dU PRI EUT AL IAE Y 720 1,301 + 142 TH o7, Br-dU FBPEMIRREGE, v 4
NAHF 0.1 mglkg HGHER LY 1.0 mg/kg #GHET 4% ,1,301 £142 38K 939 + 50

(27.8 % #ifil, p<0.05) &, HEMKFICHEICHED Lc, £72, AERMRET, v
INAHF 0.1 mgkg BEHREB IO 1.0 mg/kg B 5/ET, &4, 2,206 £ 391 35570 1,883
+155 (14 % #ii) & HBEKFTRD T 5 H - 7o, RIS Br-dU Bt

Z 7 LB W 3B DWW TII E X N ZAZ F AT L ARDITERD b o7, B4
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XA LT OBNRIIEAC IR B 1 30 e 2 D3 s I OSHIIREEGE O 3 O 2 Tid 57

WA TE RN D ThHo T,
30007
-5
£
k= 2500
2
_EEEHH
-
B E 1500 T
=
® 8 i
= 10007 :
2 :
E -.;;
Z 007 i
A
Total Br-dU
Control
n=7

NK-104 (mg/kg/day)

B1-3. Effect of NK-104 on SMC proliferation in the intima. The
value for individual animals is the mean of four cross-sectioned
segments of the carotid artery per rabbit. Each column and bar
represent the mean+5.E., and values significantly different from the
control at P<20.05 are indicated by *. n=number of animals.

(3—4) FHIIR BCINWEEEIZXT DX NRNRAETF o FIRRAZF BB R R
& F v OIEH

R NALF L PHND AL F O BCI NIRRT 2 EM 2 R-fi R 2 1 -4 1%
T, EHANRZF 1.0 mgkg BHHTIL UM ratio & 76.7 % #0f (IM ratio & L T 0.332
+0.068 775 0.075+0.031 1) HIL7=DITx L, 7T XA ZF 2 10 mg/kg TIiX 27.6%
TUNALF 3.0 mgkg TiE 345 % O TH -7z, DL DMK L AT v—

NOETIZ, EEZNRREZF U FINRREZFUBLIR U ARZEF T, Kx29%., 21 %
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Ratio of intimal area per medial area
{I/M ratio)
=) =
T N
i

iy

NE-104 Pravastatin Simvastatin

Control
1.0 10 g 3.0 mg/kg
(n=8) (n= {égk (n=8)

el
SRR

E1—-4. Effects of NK-104, pravastatin and simvastatin on the neo-
intimal thickening after balloon injury. The values for individual
animals and the intimal thickening are as in Fig. 1. Each column and
bar represent the mean=5.E., and values significantly different from
the control at P<0.05 are indicated by *. n=number of animals.

(3 —5) BCI WEIEEEMIAS~ F U v 7 ZAEZE~DOE X N2 F o OEH]

B NALF o ONEILEIFHIER 23, WM TR TE o7 2 b W
Bt~ N Y v 7 ABFEA~OE X NRZF U OEREBRE LT, »NL—2 B TF—F LW
KRESBERG )T OHL7 4 T a7 FUHUER L OB LAl 2 T — 57 U HURIC X B e Yt
B 1-51TRLTc, 747 vx7F 0%, 3 ba— L RECTIRPA AL EE AR s
s, —Jh, EXRREZFUO 1.0 mgkg HRETIE, 7 4 7037 F 2 OIFEI
ENTHYNBEREICRF L T\, 1 BlaZ =703, o b e — LR CIENEIEE
SRICHREM I S, LI, PIERE Tl RSz, TIRE TORaIxEg.

S, i, BXANRRAEZF O 1.0 mgkg FHHGRETIX, 1B 27 —5 > ONEE TOFE
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AT 0 P COTFEDSTER S, BHGHRHTIC & 0 SeAeif (TR 2 B L 6
FCRLIRERER 1 -6107T, 32 Fr—ABECIT7 4 7 257 F L BRI

81.4 %, [T —/47 U BEMHEFERIZ37.7% ThHot-, WIRIEEE COMasN~ N U v 7

5H B

C
>

0

Percent immuno-stained area per intimal area
(%)
©53383838383

Control NK-104 Pravastatin Simvastatin Coutol NK-104 Pravastatin Simvastatin
1 mg/kg 10mghkg 3 mgke MUY mg/ke 10mghkg 3 mglkg

n=8) (n=7) (n=8) (n=8) (n=8) (n=7) (n=8) (n=8)
© 5 154 ¢ 061 D
£ i
E:‘ ] 0.5
B2 ] 0.4
E. .;:{_'3_ 1 j | *
EE ] 0.3
- E. i *%
£ 305 0.
g ] 0.1
g ]
E 0 0
Control ~ NK-104 Control ?Kgﬁr
1 mg/kge m
(n=8) (n=7) (n=8) (0=T)

E1-6. Effects of NK-104, pravastatin and simvastatin on fibronectin and type I collagen in the intima. The mean value of four
cross-sectioned segments stained with antibodies against fibronectin (panels A and C) and type I collagen (panels B and D) is
ziven for individual animals., The content of each extracellular matrix was demonstrated as the immunostained area in the
ntima adjusted with the whole intimal area (panels A and B) or number of cells involved in the immunostained area (panels C
ind D). Each column and bar represent the mean+5.E., and values significantly different from the control at P<{0.05 and
P <:0.01 are indicated by * and **, respectively. n=number of animals.
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AZOMELE LTI, a7 =0 X070 7uaxsFonEzRol,Re~ M) v 7 ATholz, E
HNALZF D 1.0 mghkg EGRETIZT 4 727 FUoBERBEELS IO IRa T —5
BEPEmEFE R, DD 39.1 % (52.0 % M) FBLU225% (403 % ) THH ., 7
47X FATONWTUIERRIHNRD biie, TINAZFUBIR UNALF
YOERIEFHIVE DO ThoTe, 74 7 ax s FUBEREEE 18la T —7 U EERfER
EENENHNBEMIEE S -V ICHBE L2 A, BEXARREZFUOERLIVBEEZELRD .,
TA4T R FATEBNTIES55.2 % (1.116 £ 0.189 725 0.500 £0.026 |Z) BL N1 =
— 7 AZEBNTIL44.5 % (0.517 £0.042 725 0.287 £0.025 12) DOHIHIAFE O bz, B4

INALZF o OWMEHWERIZI M a2 —F o X0 7 407 exsF o TLOEVMEHATH -7,

(3 —6) BCI NIEIEEES TGF-BE E~D B X N2 & F o OEH]

BREELNE TGF-BE &2 K 1 -7I12xR Lo, EFEBIRTIL, # TGF-p L ONVEMHR
TGF-Bi%, 4 4. 578.3 +£21.6 pg/mg 33 L (X 16.8 £ 2.4 pg/mg T > 7=, BCI NIEIEEHBEIR
TiE. # TGF-Bi L OVEM TGF-BE #IT. £ 4. 1.0894 + 42.7 pg/mg B LT 26.8 + 3.1
pg/mg EHIIML Tz, EXZ N2 X F 2 1.0 mgkg #E5EETIE, BCI NIRIEEEEIR ik,
& TGF-Bis X OVEM TGF-BE &L, & 4. 1583.2 £ 123.6 pg/mg B LN 37.3 + 6.1 pg/mg

Lary b —LZl L EF LT,

(3—17) K54 SMC 8 XUV SBAC HifflCxI 35 X A% F L DIEM

B2 NA K F 2D intimal SMC, medial SMC 35 X (O SBAC flifuifii~D B L 2 a2
BRIRIMD B Z NAZF ORI T 28 A R 1-21TR L, EXNAZF U ITRE
HAFHIIZ intimal SMC 35 & O medial SMC O HE5 % [F1 2 B #711 L | intimal SMC CliX 1 uM T
8.5 %, 4 uM T 34.1 %, medial SMC TiE 1 upM T 7.4 %, 4 uM T 26.5 %D 277 L,

intimal SMC Cl% 4 uM LA I C medial SMC Tl 8 uM ML E THE TH > 7=, 7=, —F SBAC
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E 1200
10007
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£ 8004
b
£ 600-
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.ﬂl_ 40{]'
L
el
0- Intact artery  Injured artery IluleI m.'ry
Control NK-104 (1 mg/kg)
45

TGF-B in the artery (pg/mg protein)
o
1

Intact artery Injured artery Injured artery
Control NK-104 (1 mg/kg)

B1-7. Effect of NK-104 on TGF-§ contents in balloon-injured
carotid artery in rabbits. Panel A shows the total TGF-§ contents
and panel B shows activated form TGF-5. Each column and bar
represent the mean+S.E., and ** indicates a significant difference
from the uninjured normal artery of the control at P<0.01, while

™ indicates a significant difference from the injured thickened artery
of the control at P<0.01. n=number of animals.
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HIRREESHIC AT LTk, B N2 Z T34 uM DL ETHSER 2R L, 8 uM T 33 %DA
Bl 27~ Lz, Intimal SMC 35 & O medial SMC (28T D E X RZAZF 2D 8§ uM D]l

FFERIZ, AN\ UERASINC &0 BTk Lz,

(3 —8) W52 SMC (primary SMC) DOMES, T « 7 o R 7 F U PEAICKTT 5 B4 /3
2 F o DVEM

X XA L F O primary SMC DM T 4 7T a7 F U EASDEE L A0 VR
MOEZNALF o OERICHT HEEEFR 1 - 31K Lic, WOLEZ M CHiE L7z
fE T L7, 2> hr—/L Tl 0.0720 +£0.0038 T > 7= DITH L B X /SR A KX F UL Tl
0.1 uM 225 Z DK FAFRD 541, 1 uM T 37.1 % (0.0453 £0.0070) . 10 pM T 56.2 % (0.315
+ 0.0051) OFBEZMEINED Sz, ZOEXASAZREZF o OMFIER LA N1 U EEOT

Az & v e L7z,

®1-3. Effect of NK-104 and mevalonolactone on fibronectin formation in the basement lesion in
primary cultured rabbit aortic SMC

m?:?nﬂin] ?F?;ﬁziﬁiﬁfrﬁ? %Coatrol
Control 0.920:+ 0,049 0.0720+0.0038 100
NK-104 (0.1 xM) 0.870+0.361 0.0595+0.0247 82.6
NK-104 (1 M) 0.576+0.089* 0.0453+0.0070* 62.9
NK-104 (10 ;2M) 0,424+ 0.069* 0.0315%0.0051* 438
NK-104 (10 ;2M) 0.700+0.296 0.0628+ 0.0265

+ Mevalonolactone (100 pM)

Values are reported as the mean=5.,D. from a tripricate set of wells in three strains of cell cultures,
* indicates the significant differences from the control at P < 0.05. The absorbance of 490 nm (OD4%0)
in the basal wells is 0.179.
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450 &

pith

PTCA DBHFIC L v BRI ORI A B & <A L, Lo L, PTCA TiE,
W= NT =T MR HNREGENRR & 2 2 NBEIEER AT, ZOfEH, PTCA fifTE
B D 30~40 %ol FIRZED L W PTCA OFMATZ S 5 2 &b XD THAREE 2> T
W5 (27,28), MERREFEENEIA] & D TS TE R O FUAST TR AF Y IR T
FF KA, M SMC OHEFE A I+ 2 2 & T BCI £ OB AENEIRE 2 i S 2 2 & 23
HEINTWD (8,9,29,30), Ailf CldmeAlL LTHBEINTNE /XY U X X000
HlAlE LTI SN TWD T84 0 SMC HFEMHIZN R 24 L. PTCA k4% T
Bid 2 Z ENMmESNTVD, UL, EERICEKR THRED TS SMC M £
H DI EDRERTFE L TV DT HOWTIM 23 TiEARY, Al A%, BCI & DN
JEIZBIT D AN VIR L A Y T L A ROFEEDEF & HMG-CoA reductase [ AT
b HNZEF L OIERMEIC DV TRRGE L7z,

B X NAZF 13 03—1.0 mg/kg THEKRFICABRIEEZHE L. (M1 —1), 20
HAETIHBRERTRO LN TWAIER LREOME =2 VAT 2 — LOK TIERARRED b
= (F#1—1), ZOZ X, BEARRZFUREKRTE 2 L AT 0 — VIUGE DRI
MENHMET V= NEEEEFFEFTAENBEILELZIH L 5 2 2 & 2Ry 5, 7AN
AL FATBNTHRBEIRICENT, MiF= VAT 1 —/ UK T & & b2l ERBIEE 2
2 Z EnHEII TS (31),

WIZEHZNRL T ORIEEET Ok A 75 B CDNAG EZRELLEZA, N
JEDNA & B Ol O IXNEIEE (UM ratio) OMFIORE I LS <, REMR D
DTh-T (M1 —2), SbIT, NEIEEISMCOEIIZKS T 5 & X R A ZF - DIEH
R E A MO IDNAG EOMf & Ao R TH -7 (M1 —3), Z
NHDORRIT, B FNRZTF 2 ORNBUGEEFER OB ENBELEOMEHER O—FIZiX, €0

SMCHITEIHIEA NG L TWD Z EAVRIEE NS, PH-F I Vv 2 MW= EBRTIT, A
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=M EHONEIREEICB O TTF 2 PV 2R IAA TOZRWHINIE, [ P isEE 25
PIERE ~GEE L T2l TH D Z L @iE S TnD (32), £72. HMG-CoA reductase
PHLEFNIMIRAN A Y 7L ) A AR ERE L. p21™ DA Y 7 L = )L b2 3] L TSMC O
Nl L SEEAMEIT S Z ENME SN TWD (10,11,33), F7=. Br-dUREMEOMAEIZ >\ TC
X, EXRREF I EE 52 TV eh otz SEIORER T, EX 22 F o iF, SMC
DHENSNFE~DWEEZLET 2 Z L2 <O A ZHE L TV D AlREtER R I
T2o EFE, HEEESMCZ W BE TIE B # 32 Z F L [ZSMCHEiIE 2 HMG-CoA reductaselH
FEERICEA LTl 2 2 R ainnie (81 —2), BAYw—6228 (Bayer) [ZHEVMEA
ZF L LT, H6HPHMEOMIT S L CBAMEZ £ | KR D> & intimal SMCO Hi5H
ZPIHIT 5 (34), B X NAZF X, intimal SMCOMIEEFEMS] L7243, medial SMC&
D VMEISBACD S A £ 0 HARWIRE THIfI T2 Z &AVRSh, FIROEFSMC X Y NIED
HFESMCIT X L TRV BIRMER Em Wb D & bz, Zo@RRMIZ = L AT 12— L& H
FEERIZBNTHRBRICRD DN TWD CRAKRT —4),

B2 NAZF o ONEILESHEIER L, RFEOME= V27 10—/ UEFER 27~ &
T, TINRRZF RV NAGZF I BN D THho7z (M1 —4), TTINAH
FATEDKRENED T FPAMEREA~DIEHR SMC ~DOAEIFIERIFI WV 2 & 3 S
TS (35,36), SRIDOE X R HF o ORNBEIEEMHITER X, &% N2 X F U BEFD,
HEE SMC D A ~DOEH X 0 WIEE SMC OHEFEIZRT LT, L snpfilfERIc L 2D &
EZ o,

ARIOFBRTIX, ©X AR ZF o ONBEIEEMSIER-IL, € oNEMaEdEt (DNA &
B T) LHNIEAREEIHEER (Br-dU RIS T) 720 TIEBBT T & 20 2
Wb, £Z T, WEREZEHRT 2RO E > ThH LM~ ~Y v 7 ZIZER

HIZ, T Offfastds X

et

L7z, 747 ax27Fif, 2— U MAEEMAE O PN IEARE ST 45

OSHIEPNIZFEBANGE® v, £ OEMEITARIEERO 8 Fl 2 Ho Tz (M1 —6A), —
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T 1= —57 3R, PIROM T TRENE D bivien, NEIRESL Y bie LA
HFICHRINZ o7 (K1 —6B), ZHLDOFEREND, 7— U NEEFEIZL HHEN
BRI e M & & bICast~ R Y 7 AR KREICERLTEBY (1), PTH7 4
Tax s F ok, WEEELENBEIEESICEROICERL DL 2 Lnh, ZORER
B EPEEICRB W TEBERER ZH C TV D AN R I N, EXNRZF D 1.0
mg/kg # G IXNEBEEMENBEIERO 7 4 7ax 7 FURBEBI NI Bla 7 —7 3%
Blfa & bl L7z (01 — 6 AB), Z O OFRE L, MO T X V3R DT,
S HIT, WIRIEEEIZE T2 7 4 7 ax 7 FUoERIZT 2 B2 2% F o OMfiERIL,
PUSREAIESE ., PNISHIIEAUR T & 2\ i TR o 7 — 5 RIS 2 M ER X v R
DTHholz, DEVD . BEFZNRZF AIRERICI T DMk & Mfast~ U v 7 Z0if
A AL ST, MIEEAL Z2NIIERIC L, 72, Mladt~ U v 7 AN S 7 4 7
a7 F AR 12T — 7 RSB ST L E 2 D,

B X N2 LT OMBEETEITIER B L O 7 « 7 ax 7 F o EREMEWER 2 MEET 5 72
D N B E NIRALIE & C D TGF-BE & 4 & & L 72, TGF-BI a5 2 £ HilE 3~ 5 it
T4 T AR F OB T RER L OWIE S O3 W A IEIZHET S (37), TGF-PI 4
& mRNA FEEL O HINCHMA P D TGF-BI AANIEARIE 22+ 2 Z & 238 BCIE T /MWZHB N T
WESN TS (38), T, NIKMED TGF-BIEMALITNIEIRE Z M+ 5 = L b & Sh
TW5 (39), BEXNREF 52 X HNEIEES TGF-BO NN & £ DOiEMALIL SMC @
T AR 5 LRI PER 372 & & BT, IR TGF-BIETE(IZ L IR 3~ 2 B IRAE (LA il
TERZTRR L TWAOREREE DD, LivL, 74 7 vk 7 F U EEmH & ORRIZ O
TIRARIOT = ZNDHITHHANTE ehoTe, BEXARAZF 0L, 4RO BCEEME N
BETH 7 4 7 v %7 T mRNA B TGF-B typell 522 /K mRNA BT AL LI S
2ot (RABT —#4), Primary SMC % Wil E~D 7 « 7 ax 7 F Uk R v

HZNZHF 0% 0.1 pM T 18 %, 1 uM T 37 %] L7z, ZDIEMIZE # "2 % F 2 D SMC
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PERIZ T DER LV o7z, 2D Z &%, BCIREEEET VICBITHEZ AL T
> OWIEILEINHI A SMC OMIAHEFE L » b L AMIS 7 ¢ 7 1 7 F o pEA I
HT2bDTHDHZEERBLTND, EXNZYF U OHIFAEEMEIER S 7 ¢ 7 a3
7 F U EAMEWER S A e VEERINC K VIR D 2 Lid, WTiLh AN UEERIRIC
O 2LRFNZOREICEEL TS Z L 2BRLTEY SMC TIE7 4 7 rx 7 F U5
ENE Y A0 VRIS A~DIRIFENEB N L ERE LTS, LML, 747 axsF
VEEAIZED D AN e VEERIEOE X N Z T O TGF-BHENWER & Z O EMITREB LR
HTH D A% DOMFEL T RTR B R,

KRERND, BZARRZF 08, BCIWEIEEZEHE TR L, £ oNEEERZ 7
A7 aRX T FUCEHRENOMIEE 27— RIS ETRRBICL, RVEERT T —
ZIZLTWD Z &R S, NIRIEREIHIZZT TR < 7T — 7 BHEOMHNT & 2 R 4 %8

HLOAZ LA RLTWDAEDEEbN S,
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FH2E EINRZFUORERKT v MBS K OCERFHMICE T 24 AT AR T

REBUET D /EH

1 XU oic

B A NAL F ATRRICB W TERAICEFIEREOMERa L 27— E LDL
AL AT R—LEKTEES, £o, HERFICBVWTHLZEOEIHECTH L@ L AT 1 —
JVIIE 2 58 112 8B 5 2 A 7k (LIVES Study), & 512, LIVES study @ 5 4Efi2i72
LIBAEOFERE X XA X F U NERFERE O hAlc EE2 B (L SR 02 b, £ 54
FIFFGEHYIC HDL = L AT n—/ L& ER-SERT 5 Z &AL ERY . T OATERFE
HEn>2dH D,

—Ji. A2 F IHERIFIC BV CGEBIIREE 6 LRI 2k 2 L s ST
W5 (40) » ZOEMBET L LT, MENMIEEREDIERF L, RIESUSOMH, 7T —
7 LA ED D WIT MR RS 72 & Bk e 2 m B ER N IS STV 5 (41),

F AT AR F 2 (OPN) (X B Z 13 C D4 OfMia CHRANHEZR I N TNDY
Vb E T D WMER TH H(42), £7. OPNIZENREE(LE O A JRALERAL THBLA L
LTS Z EDEME STV DH(43), OPNIFIFUAD IR G253 b — o N R H B R L E
TCBWTHBEIEEZIH T 5 2 L AME SN TVD4), S HIT, TARBIE, BRI
MV CTOPNOREBLATTHE LTV D 2 & | 558 IR 3\ C b S h 8528 T
X W I R L [RERICPKC A AT L7-OPNFEELAS E5-3°5 Z & | platelet-derived growth
factor (PDGF) |2 &L 2 FiEfHAIa OHEFEE L ONEEZOPNOMEET 5 Z L vy S v Ty
% (45, 46)

UEDZ Lt RETIE, BXRNRAE T U HERFEE T LV COEENHENRGE L IEH
ZIEEST 2 HI T, 7 v MRS L OHEMHMIGIC IS W TIHEE S 1) OPN BEIZXTT 5

EM &R Tz, 7o, BRBICB T DL ARZRZF o ORMEEZ 5720, BRCBT 5
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OPN OFRBUZ DWW T HRET & 1T-o 7,

281 FEBROIIE L ME

(2—1) AFELHE

Z v I OPN ¢DNA 7’7 —~% Mark Thiede £ J2 0 it 5 St 7z DES2 A A o 224t iR 1
Whatman £ Y, i€ / 7 2 —7F /17 >~ ; OPN HUA(MPIIIB10)/% American Research Products
LA LTz, _—FF v ¥ —P I~ 7 A 1gG Hif&1Z Amarsham Pharmacia Biotech(¥1
GE Science) LV, Aa g, 7T =77 =1 rR AT = — MNGGPP), 7 7 /L XV
B2 7R A 7 = — h(FPP)i% Sigma £ Y A L 72, GGPP & % \ N FPP (X5t 23 N 7= 6D
FRBRTOF A NI L OROEH EBET 572547), VA Y —2A & L TERERNIIR
MUTe, B2 "R F AT AE TERASIC TRIE S 7z, & M LDL 13 Havel

b OMEE L @I TR LT,

(2—2) MlakEE

Z v MEREIE AL, BEE Y 0 A X —FR T v FREIIR K Y FRIFF 5 D 52T explant
ETIHR LU 72(49). 49 M L 7=l 2 Vv 6 em BE g LI 2 > 7 vt M7 D £ T
L 24 RFfE 8 .y 35 2 C starvation L7z, D%, LDL (0~200 pg protein/mL) & £ & /X2
AF v (0~8uM), HDHWIEA T (0~100 uM) & 5 M E GGPP (0~15 uM) £ 72 1%
FPP (0~30 uM) % & A4 2% MM 10 T 48 RS EE L7z, 558 By 2RI L Y = A Z
Ta T 4 TITNT LT, AIIE mRNA Zfi L —Y o7 ey 7 0 7 Uiz, filla

Badtill U, MBI X DRI E=EN RN E 2R L TV D,

(2 —3) Ik

REH) 200g DREMED 4 A& —F v MW, BEIRE U streptozotocin (STZ)% 50mg/kg
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F5-L72(50), STZ #%5-LRIFFZEZ NAZF 2 (0.5% WV ARF v AF L m— AFIK
Rl AR NS L. T RF. 1R 1ERE Lz, 332 be— VBHTIRB O 7 2 &
5 U7z, EBREREKHEIZ, @El0O Sodium 5-ethyl-5-(1-methylbutyl) barbiturate O FRE:Z K V) &
Feo PR L. KEMR & BlEA R L7z, FEBRK TR OKER JOMEEIL, EF = he
—/LF v FT3833+120g & 8.0+£04 mM (meants.e., n=3), IEH L X A X F 455
v FT3733+8 8g &£ 7.8+0.8 mM (n=3).STZ#H5G- = hr—/LJ v FT3250+86g &
31.6 £ 1.6 mM (n=3), STZ G EX AKX F U HHF o~ hT3225+63g & 30.1+1.0

mM (n=3) Tho7-, VX NRZTF XM, BHER I OMEREICITEL LT S

o lz, 7B AEMW)FEBRIITIERFOEY) R HPEE B2 OBEICE-> TEE I,

(2—4) v=RE T avT 4 Tt

B EETOPN ERIIV 2 AX T a v T 4 7L VT 72(46), DES2gel A7 U —
L5 IS 2R L C DES2gel IS L7-A AT AR F o &2 EIL L, SDS-10%K Y 7 7
ULT I RALVERKEIL, = hakro—RE 7 ey L, 7 a2y MEEZ BSA IC

T7myF® 27 LPLOPN HUE (1:1000 A7) 5 L O—FF o ¥ —EfEGH~ 7 X 1gG

(1:5000 #7FR) (2T ECL TR L7,

(2—5) 7=V TavT 4 TN

fi iK% 2> HISOGENIC Ttotal RNAZ il L, **PEE#OPN cDNP 7 12—~ % F 2R
HOWE (46) ITHEL T, /—HF o7 vvT ¢ 7352 L D OPN mRNA % & &ffHT L 7=,
T2bH, RNAE BN EMRNAO K HICIE, **PiEikglyceraldehyde-3-phosphate
dehydrogenase (GAPDH) cDNA 7'11 —~% fU -, a3 BB ds JD OV RE IR EE O JI E 13
EPSONA A —3> 7 Z % % 7 —ES8000 Z H THiHH L. NIH imamel.44 ¥ 7 MZTERL

77
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(2—6) HathT

T — L HEUEREZE TR L, student’s t-test I CA B EMRE LT,

3HI FER

(3—1) 7 v MERME T OPN JE8l~0 LDL O %8

AR GIX, BEEHELE TR A AT AR FUREL 2L AT v —/UE L OICADH
XS5 Z L a@WE L TWA(BLD, £Z T, 22Tl BE#EMIEEZ V- OPN ZE8~D
LDL OB Z R 570, 7 v M REIRCEE ML FHWICER AT 57, I %
LDL & A I T 48 IfiIEE 8 2 2 & THRYHHIZ A Sz OPN Db 03588 H i, (]

P2, Ml OPN mRNA EHEORD bR sz (K 2-1a,2-1b),

(3—2) 7 v MR PRI OPN BHUIKT 5 B4 2% F o OfEH
(3—1) IZ8BWT LDL O¥RINIT OPN BEELOWAD 1RO Hivle, 2D &%, LDLIZ
K27 4 — Ry 7 Wil A A Lo filaN 2 L 27 1 — LS RUR T 28 OPN BEELOIK T
AR LIZZ LRSS ELRRTHD, £ T I, MIBAOa L AT B —/LER %
PLES 2 B2 S22 F L/ (NK-104) D #ifd o OPN ZHUZxT 2 /EM &2 A7z, B4
AL F LT v FERCEE AL BV TR BIF T OPN 70 WA 136 L OSHIIE N mRNA
RO T B IR ERAFIZIH Lz (X 2-1¢,2-1d) o FREROIERIEtO 2 Z F

THDHT M ARAZTF U THER S NTZ(K 2-1e),

(3—3) B XX F 2 ®D OPN BEIHIEH~D AN W, GGPP 3 XU FPP O

IS
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66 kDa— (N . - OPN

LDL (pgmi) 0 50 100 200

b

OPN (15 kb) —= ". -

GAFDH - [ S "

LDL (ugml') @ 50 100 200

cultured rat aortic SMCs. After serum starvation for 24h,
medium was replaced with another serum-free medium
containing the indicated concentrations of LDL (a,b), NK-104
(c,d), or atorvastatin (e), and incubation continued at 37° C
for 48h. After incubation, the conditioned medium and the
cells were processed for Western blotting (a,c,e) and Northern
d o (1.5 kb) = blotting (b,d), respectively. (a,c,e) OPN was semipurified from
the medium using DE52 gel and subjected to SDS-
polyacrylamide gel electrophoresis. The materials were

b |
O M - h Q =OPN  m2—1. Effects of LDL and NK-104 on OPN expression in
0 0.03 0.3

NK-104 (uM])

GAPDH -+ B e & transferred to nitrocellulose membranes, and the membranes
were immunoblotted with the anti-OPN antibody. (b,d) Total
NK-104 (upM) 0 003 03 RNA was isolated from the cells, separated by agarose gel

electrophoresis, and transferred to nylon membranes. The
membranes were hybridized with 32P-labelled rat OPN ¢cDNA

e probe or rat GAPDH c¢cDNA probe, and signals were detected
by autoradiography. The blots shown in this figure are

% kDa '- - ‘ = OFN representative of three independent experiments providing

essentially similar results.
Atorvastatin (uM) 0 0.3 3

(3= 2)DEBRTRONTAYF L DA AT AR F LR BUNHITEM 23 HMG-CoA &
TCHEFEDOES S b ONENZ MR T 5 HIT, EXARZF U OERICKHT S
HMG-CoA ETLEERDOIHM TH 5 A\ u Vgl L OZ D% OREY TH 5 GGPP B L O
FPP DU R E R TZ, 2 — 2allmt TE <, X ARREF ORI E L
~0 OPN FEAMBIERIZA N a ORI LV IFEZBRICHER L, 202 &%
HMG-CoA BB HRFIC L D A\ m e E O R 28 OPN EAZ K FSE TN D H D
LREL TV D, EHIT, OPN FEAEIZEG T 5 A1 VI B D A /S 1 ik o G

PEM DR T DT, BEXNZAETF U OERIZKTT D GGPP B X UVFPP O % H7- &
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Z A GGPP ORI TEZ NRAEZF U OERPER LTz, FPP ORI TIIE X NA X F
OIERIZIER L2 o 72 (K 2-2¢,2-2e), [REROFEFIZ, M2 mRNA B8 A Bz ) —F

Ty MEFTIZBWTHRO bz (X 2-2b,d,) .

a
66 kDa - .. o - or~
NK-1d = = + +
Mevalonale = + _ +
NE-IM — = + +
Mevalonate — + - +
c
- -
NEK-I4 — + - +
GGPP — p + ..

- ) A o
-+

NKIM — 4
GGPP - = 4+ 4

E2—2. Mevalonate and GGPP, but not FPP, prevent NK-104-
e induced inhibition of OPN expression in cultured rat aortic
& kDa - —— — - 0PN SMCs. After serum starvation for 24h, medium was replaced
. with another serum-free medium and cells were incubated

NK-Iod(uM) © 28 8 8 with or without 8 4 M NK-104 at 37° C for 48h in the
FPEGAD ¢ & B N presence or absence of 100 ¢ M mevalonate (a,b), 15 u M
GGPP (c,d) and 15-30 u M FPP (e,f). After incubation, the
f conditioned medium and the cells were processed for Western

blotting (a,c,e) and Northern blotting (b,d,f), respectively, as
I8 Itb-_ = 0PN described in the legend to Figure 1. The blots shown in this
figure are representative of three independent experiments

NK-104(uM) @ & 8 . . AR
e o providing essentially similar results.

8
FFP(uM)} O o s M

(3—4) STZFHEREERIFET » M RENRE L OEHEICIR 1T D OPN BBEHIZKHT 5 B % R 2
AT DR

FERIFET LT v MIBWT, &R X UOEE T OPN BB O L L, BERFRIC L 58
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ARAEAL., KA F K OWESRIGIERAE ~D OPN OB 5-28 45 S TU 5 (52, 46, 40, 53),

Z 2 THRIFICR T 2 B2 22 F o OFEIREER, SUBEFEHZB 62T 5 BH
T, STZ FRHERIFET VT > MIBT HIME B IO TO OPN BEUTKT 2 B2 N
AEF U OEMERRF Lz, M2 —31TRT 8L, /—=F 7 ay MEFT O R, Bk

B L O IIZ B THEJRIS C OPN BELOINA MR LTz, X A ZF 2 (3mgkg)

TEF B TIT OPN BB 1T E 2 MIT 20N, BERFET LICEB W TIAE B L OV

DR 2 33T OPN &3 2 F 28| L7-

(X 2-3-b,c) &

Aorta Kidney
a r - 1
10~ r 1
s =
a
<
L]
Z 4
B
=]
2_ -
Control  STZ  Control  STZ
Control
b 10 y Aorta Kidney
P s I
a2
- g
Z ot
<)
2k
0
NEK-104 — + . +
STZ E2-3. Effect of oral administration of NK-104 on OPN
C Aoeth Kidney expression in aorta and kidney of STZ-induced diabetic

OPN/GAPDH
-

.
il

NK-104

rats. NK-104 (3mgkg—1) was orally administered once a
day to STZ-induced diabetic rats (n=3) and control rats
(n=3). After 7 days of administration, the aortas and
kidneys were excised and processed for Northern

blotting as described in the legend to Figure 1. The level
of OPN transcript was estimated by the ratio of OPN
signal to GAPDH signal on autoradiograms measured
with the image analyzer. Data are mean=*s.e.mean of
triplicate determinations. *P<0.05; **P<0.005; ***P<0.01.
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N
§$

)

Bt

AR OFERIS | B R T LDL 8 XL O E X ARSAZ F A L HMlaN =z L AT
7 — /LG ENEIA OPN HELZ K F S5 Z LR b Eeofe, BEXANRZ T O]
TERIE A S VRRICHIMZ L DA L2 &b, Aa VBRI OEIEY Y OPN %
BOSHICEE &R 2> T\ RSN, S 612, B2 ZF 0 STZ %%
FERITET VT v b ~OFGIIME R L OBIRTO OPN BB A #fl Lz, 202 &%,
ERNRNALF P FERFIZEBN T, £ DOEHHE TH 2 BRBHLSBIED TR & 5V ETE
WICBWTHHAREWICRY 952 LR T 56D TH D,

Asu PRI ONEIEY T OPN ORBGIEICE 5T 20 F 2R Lic, $7bb,
EANRNZAGZF DM ET vy 735720, A ABIGHEMOA Y 7TV ) A REi
L7z, ZOREE FPPIIE N L F o DIERNC % RE S Ieh > 7228, GGPP v ¥
NRAZF o OIEMZHES SH7-, GGPP (I FPP & A VY _oF =1t VI bARS
NHEMW, AV XoT=nen ) VgL E AN U BEED TH LT, BEX AR T
SNCEDZOREPHESNTWD, LA > T, FPP DR TIIE X AR Z F UFEF T
X GGPP E SN D L B s, MIBNTE OEARA Y S L= bEx%ZiT 5
ZTERHESNTEY, <12 Ras, Rho,Ras &5\ ME Rac & WV - 7283 F & G EAIX
Mt OREREIC R E < BI5T 5, ZNODESFEGEBDOA Y 7 L= kid, £OMaA
JRTEICTRS BG- L, £ OBRERBUIHE R B A £5-O(54, 55)0 A BIORERIT, i iih#ii
IZBWT MR TA Y T L= b SN HEATY 7 bR VLS L% Ras 8578 G &
FCIxR<, ¥ 7 =17 T =t &5 Rho %\ Ras, Rac, CD44 7% OPN & Hi il {#l
o TWDHZLaRmRT 56D Th D,

b b, 7HBLO Y RI2HVT OPN 7' 1 E— & |2 cis-acting consensus sequences 73 7
TET 52 ENRHMESNTVD(56) , OPN 7 1E—& Tls 3BT E b 2 N HE S

LTV 5, Ets-1-like element IX OPN 8L 2 IEIZHIfH4 2 Z & B HME SN TWAB(BT), £7-.
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Vitamin D response element, [X'EHFMAIZIBNTIE Rrdoalb Ly 7 =m—/il
Lo THHE SN 5 OPN REELUZE G LTV 5(58), CCAAT box binding factor, CBF |
fibrosarcoma (23 C v-sre Z/ L7= OPN B2 &L+ 5(59), H# FiEiRics
Tl upstream stimulatory factor 1 23, 1% OFF LM 555 T E S 25 HEFHAL ~D
R DB OIS OPN %BLUZ B 53 5(60). OPN ZBiHlf#HICIZ OPN 7' = &
— % —® E-box binding sequence (CAGGTG) & GC-rich region S E L SN TN5DH, 4
[H DB Z NALF AUET D OPN FEBLHIEA 2 & DERFRF 241 L TV D 0350,
Flo, T2 T T 2SS EAN 26 OEEFRFIZEH L TH 2 Iz on
TlE, BRBABROFFEMRIZENR LI TH 5.

VXN B T T STZFHRFERE 7 v MZBW TKENRE L O35 5 OPN J3
FAHBICKTESEZ(XK238), ZOZ&F, EXNRAXFUBRBERBICBT 2 MER L)
BT OPN JEBHIN A /1 = R LR E X NZAEF AT L0 BBEEZ T B A=A LTH
DT EERELTWD, FERFICIBWT, M X ORI T OPN FE I 2 M7
EEMA SN TORVWREZ AR FUPMERL S 52 L1k, OL>OFMHNY L7225 T
59, LT, BERFHEIECKTDREOO L SOFEELRBETLHDOTHA I,

AL FURIMEA VAT e — VK TER & & bIZ, in vivo, in vitro TEBIIREE~DE
MZEFERFOMEDRH SN TETNDH(61), AFETIL, EXNRRZFUAZBNTY, 7
N— o NEEEBREEL D 3% L-NAME & fi & 2 L A7 2 —/VIUEF IR B Rt
U RICBWTHBIRELIERZ A 32 2 LR | K TH JAPA-ACS study
TR M ER AR SN TV 5H(62), SHIZ, 22T, BRFBAIHEL LT
OBEIRIELIZ3F LT B X N2 X F 3 OPN OFBLAZ I35 2 & T, Mz %
HEELODZLDNRBEND, LinL, ZOMWT LR TOEROETE, £ LT, FERA

B LEIREE(LOERIZIIT D OPN OERIZOWTIEL, 5BOERLMENLETH
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% 3% BMEN-nitro-L-arginine methylester (L-NAME)& fif H45 & 2 L A7 12— /L fIE &

FILVTO Y H NALF o OFERE AR

1Hi 1FLwic
F1ETIE, =0 AT =T VOB RNEEEIC L - THE S 2 NIEIEEIC
THETIMIRT DI NRNRZTF U OREMGR LTz, £ T, AETIE, malbA7rn
—/VIEIZ & 0 358 SN 2 WRRENIREE (LIR30 B 2 SN2 X F 0 O R A et LTz,
SR BN IREE L O NIEIREE TIE, ~27u 77— LIEHICE a7 ORI L2 EW
fibrouscap 2N D 7T — 7 THFENE Z 5 Z ENEMELHREDS| & &L 0D, DT T
— 7 OFEIZME I L AT e — LR TFICE D If SND Z ERHREINTHD (63),
ABF ATEACME 2 VAT 0 — LA KT SE L 2 & TR L ZMsl 45 & ST
W5, EXZ AKX T 1L HMG-CoA reductase #fHET 2 (20)Z & THAIZME2 L AT 0
—VEIK T EED (64,65), BKRICEBW TS ®EBIMELRFICBONTHMOR v 724 F
VL, ZEeEICHmAICmEa L AT o — L 2K T S5 ERZ5RT (66, 67, 68),
PR LV RENREE(LET L E LTEE 2 VAT B — L BFRE 2 VAT 17— VIIJE Y
FENEONTND, BT, MiF= VAT 0 — /HERILES 2 VIR LD e b
PN T EDBIRTOMIRBIIREE(LAY LV B MW ZRT &b T s (69, 70),
L2, IKiE, RENAKE S ZOWMNTERMLETH D fBE M RO TEBY . F5R
gL LT —RIICE L L TOWRWORERKRTH D, VTFD5HE03~1%Da L AT 1
—VEARICK HEE TlE = L A7 2 —/LE531,000~2,000 mg/dLE T E5-L, 8~10 ¥
Tl OWIREIREBE (LR S LD, L, ZoEma L A7 e — Vil N TR
JEMLAE X VI 22 EmVMETH Y & F~DIMERRNEETH 5, £ 2T, AFEFAIL, B O
E R IME & [R5 D IE = AT v — L CHRRBINRE(L 2 K5 I 2 U F =7 10

TEE, b FTOEYOGTEIRLEH 2 TE 5 LB R KET VO LR
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HNALF o O Z #REE LTz,

£ % /XA # F 1% Watanabe heritable hyperlipidemic (WHHL) rabbits (2330 T, 0.5 mg/kg
OHKEEGTHyE Y 7)Y REMERTFIEDLZ ERMEINTWDH(T), £z, XA
AL F 1% WHHL rabbits (23T, AWIEAEEH TO monocyte chemoattractant proteinl
(MCP1), matrix metalo protease (MMP) 3 33 X8 MMP9 DRBLA K FEE 5 L TF T —
IRENMERERT 5 Z ENRBENTND (72), Hayashi &%, JREAGH 7412 0.3%
ALV AT a— VBEAMLIZE I VAT B —/VIJE TE X R 2 ZF o nhishiReE b /E A
BT EMND, ma L AT o — VIE F T Nitric oxide (NO) ASEARPN AL IR (AT & 7>
DOEEZL TN EERELTND (73), ZOET /AT, HEOFHIFEIFIZERNT
MEOEIAL AT —)VIJEZ R L ELEXNRNRLZF UL MEa L AT 0 — KT
ERARROND, ZOTDE X NRALF o OWRBIIREELICT T 2 EAR a2 L AT a—1
IR T IRAE L2 W BB 2 AE A DS 2T REIC I 2 > TRy, EBEDOE FTOFE =2 LA
T —/)VIJERE TO, EXNRZF o OUpREIINREA LI 64 2 BRI R 2 /L5 1203
ZORERRONMMRIGETH L~ v T 7 —VERE~OEREZHRIOLILERH Y, ZD
7eOIZiE, b N OWRBIARE(LAEIZ VPR OF = L AT v — ) VIEIC TS L 7k
BREELE T AR ME & bz,

L-NAME(12 mg/day) DFHGERIERIRE G2 L D, 0.5% L AT a— L Bak T XICE
WT, HERD MENE~OEERME A EET 5 2 & CRIICHAENEREZ 5 242
ENREINTVD(T4), LarL., —FHTiE, Nakamurabld, 0.5% 2L AT o—L2H
faf 7% FIZ 8 # A MIL-NAME % #lok#¢5- L 72 3 KBRS & OVl B IR PN AR oD 58 5 | SRR
TX7RNPo72(75), - T, ZOET/LTIX, L-NAMEK TOUKAM CTILfENEZ TO
NOSDOLFEIZA4372L-= F B 7 /LF = REEICEE L7212 b B & 9 i HINO5 il B2 13K
SRR D LR SN, £2 T, MiF= VAT v —/UEZEE IR D HOOERIC~ 7

077y — O EAFLEFE L 9 AETF L OMESR|ICIT. L-NAMEART & BfFMa 1L %
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Tu—/VAMDONT CANEELEE T,

AL FAMT, BN ZF o2, B R TOIRREIZIVE 2 L AT B —/LIIET, &
DRI TE MOEWHRIRBIIRIE LR B A TER T 2 ET LV EZBE L, B XA ZF L D%)
BEIF L, T4bb, BEOIL AT o — URIMEICTHEEDE 2L A7 o —/L
E & 758 U7z w7 R ISR EIMEICHE R IZ T L-.NAME 28 S, [BPEAIZ NOS ZLE &
52 & T, FRERI VAT B —/VISETH Bk~ v Ty —VoERE L o
VAT a— /L OER & WIRBIREEAZER T2 LN TEDHLNET AV EEBRL,

Z OBRENIREEAL 126 LT B2 R 22 F o 3R 2 Mk L=,

2ffi . EBROIIEL MR

(2—1) 8B LMLED

=a—VU—F7 v FEATYF (H, 2~2.5kg (KE) 2Ll T <AL v BEA Ll
HRAZ BB CRE., ML, BB O%, ENFIRE VEM L, mifkar =
Tr—ERHEL, BREOMER I VAT 2 —/LOEENFEEICR D LD 8T DT
7zo AVLATE—/VIRIIE RCA XA = X VEERIR S L VA L7z,

B A RAL T LA EAL R LERSH NS H T el S h i ERE SN2 0
(Lot:104P9201) ZfEH L7z, 7 MAANRAZF LT AT T ARIELVEA LT, A1
)TN TN NABROT T2V T T A= ST Ry FbEA
L7, Pivz a7 7—Uhik (RAMI1) BIO, HUEEGHHII B 727 F o Hiik (HHF35)

IZ DAKO X W EEA L7=,

(2 —2) EhipFhk

W RERIT B EALE TR AE R A SRR 8 R B E (IS DWW T T o T,
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(2—2-1) L-NAME iffn, @b 27 v — L BAMBIRE(LE T VOERLE 2 2
F b

HREEG 2 L A7 o —VIJEIC X0 EHRIc ORikbt~r e 7y —VERET T — 0 %
BT D0 REARGE LY X OMER T m L a— L 2K 3-1 1R LT,

ED=2——F 0 FARTHF (2.5~27kg) 24Pz EFEICTHLEE L7-%.
1% VAT —VERRICTIAMEE Lz, 0%, LNAME (7 ~<-T/VRU vF)
EUMLIZ02% 2L AT 0 —LEHARICTRE L7z, LNAMEDRIMNEIL, 0.075% 225
BAAA L. LR 2NT THiEIAIZ T0.125%. 0.175%IZHM S H, Z D%, 0.175% CHERE L 72,
L-NAME O#Ef&EIL, 0.075% L-NAME &, 0.125% L-NAME £315 X 000.175%C, &4
30 mg/kg. £ 50 mg/kgd LN 70 mg/kglZAHYS 5, L-NAME A O/ER- % LITFICRT,
L-NAME % e/ MRORERKIZIEMRE L, =& 7 —/VEZRIML T 70% =% /) — VKR ET 5,
Z® L-NAME O 70% T% ) — VIR EFTEDIREIC/RD L OICa L AT n—LE i &
RC-4 |ZHJ 2T LT, D% 23~25 CIZTRIATIC C B AR S %I/ Lz,
FIE1H 1E] 100 g% 52 7=, TEMRICE#IRE 0 Mgy 70 280 L, Mg e 2 1)
EL, FSHEOMETCAREICZ2 5 L9512, 24 P& 8 FFo 3 BT, ok
BAZE L. 0.175% L-NAME. 02% =2 L ZFu—/L&aa8IcT 8 HEE Lz, &51%. &
FRIE 9 B ~ 10 BECIH 1A, A8 Tk 0 BHR 051 TiTo 72, v ha—
NBRZIT B IR D B e 5 LTz,

EBRWMHPORMIIK 3-1 IR LAY P a— NV THEMFIRE V1T 72, Mg~
NG IMEESBEL, TCBEXONTG #4847 % X7 —TCU (AT 4 v o7 A) BLOT
Z I F—TGI (BF1AT ¢ > 7 A) IZTHIE L7-, High-density lipoprotein (HDL) = L A7
B I X T AT R (RERiEE Tk tt) ICTllE L, B A
(2 RPN E S =)L (R T F =)L) BRI TERIIIC & 0 LRI S, KRBkz

i L7z, =it KOs RENRZ VST 24T > 72, SEBOEES s K UNIEER 2~ & 1%

46



B RS 0 21T o T2,

7th day
. 8w R
0.2% cholesterol
= Group 1 i
—>_ (control) 0.175% L-NAME
(n=8) 0 mg/kg pitavastatin (0.a.)
L 1w i 3d . 3d .
0.2% 0.2% 0.2% cholesterol
19% cholesterol cholesterol | cholesterol Group 2 0.175% L-NAME
0.075% 0.125% — (n=8)
L-NAME L-NAME 0.1 mg/kg pitavastatin (o0.a.)
(24 rabbits)
0.2% cholesterol
L, | Group 3 0.175% L-NAME
— (n = 8)
0.3 mg/kg pitavastatin (0.a.)
v l v

Sampling points of blood : 0 week 4 week 8 week
(see Table 1)

BE3—1. Experimental schedule of cholesterol feeding and administration of L-NAME and pitavastatin. The
feeding regimen of cholesterol chow and administration of L-NAME and pitavastatin is summarized. Rabbit were
fed a cholesterol diet containing L-NAME and pitavastatin was given orally once a day. L-NAME, N @ -nitro-L-
arginine methyl ester.

(2—2-2) FEikL&kE
M I IR (0.5% HLRF VAT B0 —RER) (BB ILEM L, B
BRI EE S XORELRE L, EYF5EE 1 B 1 RIFFHICRERNIC T LY VT

ISR VB ARG Lz, B ARZEZF oL, 0.1 B3X0.3 mgke/day & L7z,

(2 —2-3) JREEEAR & G kA AR O VERL
SR L OB REIR AR L~ U IS X Z L T Yt K DIEE 24T, RS
AEEREENE Lz, SHKBIRE L~ CEE R RAET v a Ly ORT T ¢ AR

ZAWTC, ~~ hF U o—x2 AT (HE) Rtaz470, WIRIBEEEREZNE L-, =55
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KR v 2t 7 v a o OIFEEHEEEL, ® R OF ALy B O @iz TTo 72,
SEKERA L~ ) VEEZ A7 a DT T 4 AMEREAWT, Hivon T
7—YHE (RAMIL) 2k 2d~7 a7y —UYtk, £io, JrEgmiiabil (HHF35)
2 & B PRI Ge 4T o 7o, FYEISIUT B B IR ERAL O R 0 1 | 144 F AT 4

(Luzex 3U: ==) I TiT- 7,

(2—3) VAREARR

b MJEH ¥ LDL 2 AR 7 7 4 7 L 0372 fiE 2 & 810412 T 1.006<d<1.063
EoyE LT L7, 372 B 1fiFIZ 20% v/iv @ PBS Z )& L 37,000 rpm (2T 14~24 FF
fil#EE L (Beckman, Ti-3.5rotor) L. Z® FJEIZV% L7 PBS BiZy ZBRE L, T % [
L7z, TJE% KBriZ THE % 1.063 (2 L, KBr(Z THHE 1.063 (G L 72 PBS Z HE
L 40,000 rpm (& C 24~36 FE#H=E L0 (Beckman, Ti-7.5rotor) L. £ O LB E L7215y
AT LTz, ff%IC PBS IC T L7z b, EHRKE FIZT4C, BEfR{F L7z, LDL ®
7B FbIE Basu HDFiE (76) (ITHEL | HEKEERE & VN2 51EIC TIT - 72, LDL Of2{k
I%. Dousset & D J7{E (THIZHEL ., LDL FIZZEAIRA S B, H T ZAEWNIZT 254 nm D4+

WA 1lem mD 2EEBHN-TA 2 Sick Yy, HHAERNCHE L /-,

(2 —4) WNEGMIa~DHERDOHE & N a5 K F cell-ELISA

b MEA RN (HUVEC, 7 v 7w 7) 1d, 77 Fra— Lk 48-well 7 7
v 77 L— NZ 5% FBSHE HEBMES L (Bio Whittaker Incorporated) (Z CHE|IZ 2 7 /L=
> B & TH:#E L72%%. 10 ng/mL tumour necrosis factor-a.  (TNF-a) {Z°C 8 FEfi552# LA
P ABRICHE L7, TNF-o HIIJKRT, =2 7L NHUVECZ B % R R X F G H KT
T 48 REfHREAR L7, b NAMEEEEK A mSMAZ  (THP-1. American Type of Cell Culture)

1% 10% FBSE A RPMI1640 CHi#s L2 RABRIZ Mt L7=, THP-1 MifEL5# % 1 IZBCECF-AM
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(10 mg/mL, F1Yt) ZIRIMLT 30 73hE Lok, REIOBCECF-AM % HEiFRE L |
BCECF-AMAZ A % 10% FBSE AT RPMI1640 55 M- il L7, #ifatkz a—n 2 —7
72— ZTEHAI L, B EEAS 108 cells/mLIZ 72 % X 5 ICFHRL L. Z 0 0.2 ml(2x10°
fid) % TNF-o. BINEHUVECH; # A0 EICHEFE U7z, 2 REfRG %, JEBETHP-1 Mifa 2 Beid
BrZs U, #8345 L7-THP-1 Ml os0k 2008 L7z (RS & - 485 = 20 nm, JERE : 530
+ 25nm) , MMEEEERBRATIC Y X R A X F UG AR HIZ T 48 RS LT,

F£7-. HUVEC I%., #ifaBeE R BROERTIC, Rho ¥ —PHEA|D Y-27632 (0.3~10 pM)
& 2D \WE Toxin B (0.5 pg/mL) 12T 1 B[RS L TNF-olZ C 8 By hs 2 UiiinR 5Bk Ic
ik L7z, —J7. THP-1 M2 DT b MfaEaE B O EATIZ Y-27632 (0.3~10 uM) &5
VM ME Toxin B (0.5 ug/mL) (2°C 8 RpfiiEE#e Ullaszs it L7,

HUVEC | TNF-o LB 8 BEf#]74 12, ik b ICAMI ik (BBIG-I1, R&D system inc)33 L OF
Pl b VCAMI Hifk (BBIG-V1, R&D system inc)% U 7= cell-ELISA #:1Z CHifiR i

ICAM1 B XX VCAMI ZHIE LT,

(2—5) w7 u77y—Iiuikt

RAW267.4 <~ AfEEN~ 7 1 77— (American Type of Cell Culture)% 10%FBS &4&
DME B #1iZ C 12-well 7L — M2 Car 7y FETHEE L ME X RAXF
VUNRAZTF B DHUNEIT R SRS TF B AR T 48 WG LA LTz,
S 5T, FIAERFORREDOIMAFE TIZ, B LDL £72137 & F /L LDL @ 200 abA7o-k
ug/mL & A E I T 2 HIERGEE Lz, #iE% PBS T, XL, a—AX—h 0 X —
CMIRECE FHI L7, MR E %, 4 [FREVNV)DOANTY U A YTl —L (2:1) I
THIH L. 1% 8T A4 RoEFZH /) —/MZT96-well 7L — MIHEL, RaL AT —
NV (TC) 1Z7# I —TCIIZ T, i L AT r—/b (FC) 137 % I F—FCIZ T4 4l

E LT,
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(2 —6) Hatue
BT — # 13FH+ SE, HEMIERRT —Z 13 FH+ SD 1T TR L, FEHLE
I% SAS & 5\ X ANOVA % H\ 7= Dunnett D ZHERELEZ & 5 UM Student’s t-test | THT o

776

3 FER

(3—1) UHXMFERE L X NALF DR
TRTORETHHA O L'NAME A B8EAFITTTE 100% THY ., FEHOKREIIFM T
FER BRI oT-, ar ba—fE, EXRRZF 0.1 mgkg BHEB X OB X IR ZF
> 0.3 mg/kg BET, REIIEGRID, K% 277 £0.05kg, 2.76 £ 0.05kg BL T 2.80 =
0.05 kg T, AREBRIE THEN, %% 297 + 0.08 kg, 2.88 + 0.06 kg LT 2.89 + 0.08 kg
ThoT,

X NRAKF o OME TC, TG BEL N HDL-22 L A7 1 —/ Ui (HDL-C) ~D %% %
3— 1IZR LTz, MiE TC F L TC MIFFRBRBHLARE (0 week) ZIZASRETZEA RS,
1% 2L AT7a—/L&IZT 1 HMREET S Z & Tl TC 133k L% 700 mg/dL (2% T EF
L7=, D%, L-NAME &I, 02% 2L AF0—/L&ICd 52 & T, IMiE TC 134 (2
TRV 4% I21E 300~350 mg/dL TZE L7z, L-NAME &A1, 02% 2L AT 2—/)b,
0.1% = —/VEEGARICTE FOEIFIIE & FEOFRED S 2 L AT o —/LilfE (~350
mg/dL) DMERLE D Z &N Hivlz, £72. L-NAME WINT Mg TC fEIZ2% &
SN LD HEND BT,

E A NRAZF G XY MG TC EIZ AR 2380 227> 7273, 1iiF HDL-C O3 +0
FREBNEHANAZF 03 mgkg BEICB W ORENTZ, L-NAME #gamg, =

v b= VEEZ BV CRERBAGARED H O IIE T G O LA 2358 Hiv7z [13.08 +2.22 mg/dL
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(038), 47.98 + 13.80 mg/dL (4 #). 45.97 £9.69 mg/dL (8 #)] 2 M TC I[ZIT LB R D
BRI T, BEXNREZF 0.3 mgkg BEIZHBWT, 8 HOMIE TG 23 20.92 = 3.37

mg/dL & = he— VIS UIREA R LT,

(3—2) avAxFu—/VAfMH, L-NAME #4577 o fRERiE b D 7ER
EFMIEEEIZE VT LENAME OAZ RN L7 & & | 8 JH [l B i O RENRN AR X,
I RBIARIZ 350 C surface involvement  (SI) T 0.33 £013%.  PARGARSE50 i Ff/ o M i 7
H (intimal/medial ratio: /M ratio) T 0.09 * 0.03 Tdh o7, —H. 03% AL AT o —/L&
AR T 8 MR B R O KRENIRNIEAEE X, SEKREIRICFHSVT SIT554 £ 19.6%., /M
ratio T 0.20 £0.07 Th-o7-. L2 L. 03% T L AT o — LREAMRTIL, MFalL 25

02—/l L~UL% 800 mg/dL TH Y, b MEIEMIEIZLLE WL DO TH 7=,

(3—=3) avx7Fu—LHAn, L-NAME #4573 SRR IS o35 B2 N2 ¥
T DR

(3—2) ORBFERNS, LNAMEWINEA ZOE EITHERF L, BREFFa L AT 17—
NEREZ 02% ETRDO LICET VAR Lz, M3 — 2 I KRENRNIEIEE O SI 2 7~7,
ZOFER PREORm VAT 1 —/VISE L & HIZHBEIEE, 372205 KRR = S :
75.0 £53%., MIEKEINRS 1 :16.5 = 3.9%A Bk Iz, ZDLED IM ratio 1X, &
HRENRT 0.30 = 0.05, MIERKENRTO0.32 £ 0.12 TH-o7- (K3 —4Aand 4B ) ,
FERRENRES L OWEEREIRD ST #[X] 3 — 21k LTz, EXNZRZF O HI2L 0 H
ERFN 72 SLOR TFRED HIL, X ANRAZF 2 03 mgkg #HHICBW Ly hr—b
BRI LA BRI -T2, a2 br— BB XX NA X F 2 0.3 mgkg HGREORFE
HI 7R S RENRIE S 7 m A& 7 v 2 D HE Yeaff#X 3 — 3A BL O3B IR LT,

intima/media FLIZ DWW TIIE X /XA X F 2 0.3 mg/kg B GEEICEBVT, HElRENIREE S0
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A 1007 8 100 |
| aorta arch | thoracic aorta
804 T 80 4
:EE 4 L I é{ 4
g G0 . E 60 A
1] -1 (] -1
& 404 S 401
] ]
it} E o .
= -1
20 20 4 T
| | L T *
ﬂ i
control 0.1 0.3 control 0.1 0.3
Pitavastatin (mg-kg™") Pitavastatin (mg-kg™")

B3—2. Effect of pitavastatin on the area of atherosclerotic surface lesions in the aortic
arch (A) and thoracic aorta (B). Rabbits were treated with 0.1 and 0.3 mg-kg—1 pitavastatin
once a day during the experimental period. The aortic arch and thoracic aorta were stained
with Sudan III. Each column represents mean & SE. Asterisk (*) indicates significant
difference from control at P < 0.05 by Dunnett's test.

(aortic arch) 3 XS EKENIRIZEES (thoratic aorta) & HIKETH 72 (K3 —4A 8
kW4D) ,

oy b — B XX N2 X T2 0.3 mg/kg FEOSERRENRIE S (aortic arch) 27
n At ar? 0ilred 0 Befa, RAMIT Yethds LY HHF35 a0 &84 X 3 — 31T
L7z, 2y br—LRETIE, WIRIEEEIZISIT 5 Oil red O Jefads LY RAMIIL Befa |2 &
HIREER L~ 7y —VEREMBlIES L, & <TI0 fibrous cap T O YA TR
o, BBERAHME~ 77 7 — YA AT L TR b v, i
(HHF35) (ZFEICHETRD b, WEOEREMIC Bl shiz, B4R F &L
FEICBWTAHECOIREILE L~ 27 v 7 7 —VEROBLRRO iz (K3 —4) , 0il
Red O A fif L, B X /XA X F D 03 mgkg BT, B REIRICBWCIE, 2> hr—
JVRED 95 & 2.7 % 225 33 £ 1.6 % 12, MEBKRERICHSVTIX, =2 hr—LE O

167 = 3.5 % 75 3.6 = 1.3% 2 L7z, RAMI1 A EEIX, EXNNAZF D 0.3

53



mg/kg BET. D RBARICB NV TIZ. 2 hr—LBED 40 £1.8%7 5 1.0 + 0.8% (2.
B REARICIB VT, 2> b — D 7.6 = 4.6 % HH 0.9 04 % IR L7z,
PR AR C o> HHF35 Y238 Th ) mRHIEDRFLLT Th o 72, Zh b O RIE
RKETMIBT 5HIRNEIREN~ 7 07 7 =V OERMIZE DD TH D EiafHAikao
BRICED2bOTIERNWI LEZRBEL TS D EBbd, EXNRZT UL, ZON
oo~ rn7y—VOERE AL AT o — L OLEERET S L CHRBIIRN B
JEEMHI L TWDHEOEHEER I, £ 2 TRIS, BEXRNZHF o ORERO ML E N R

N ~DEE T KINET B % [T,

Control 0.3 mg/kg pitavastatin

B3 —3. Cross-sections from a typical
aortic arch. Rabbits were treated as
described in Figure 1. Panels A and B,
H&E staining; panels C and D, Oil Red O
staining; panels E and F, immunostaining
using anti-macrophage antibody (RAM11);
panels G and H, immunostaining using
anti-smooth muscle actin antibody
(HHF35). Panels A, C, E and G were
control rabbits and panels B, D, F and H
were pitavastatin (0.3 mg/kg)-treated
rabbits. Bar denotes 200 mm in each
photograph.

- o
ML D
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aortic arch

o

thoracic aorta

107 . B8 1. : ¢ = 19 i
. J Intima/media ratio b=t Oil Red O stained area s RAM11 stained area
5 0.8 9 20 2
@ 06: o 1 T 104
- 2 g |
£ ot I ®
£ 0.4 w1m.I. s |
£ 1 i i o .
e mm il a § )
T o
0.0 : = 0 & 0 =l
control 0.3 © control 0.1 0.3 control 0.1 0.3
Pitavastatin (mg-kg™") Pitavastatin (mg-kg™") Pitavastatin (mg-kg™")
109 o Es _ F <15 ,
o J Intima/media ratio Pt Oil Red O stained area s RAM11 stained area
"§ 08_ % 201 I g 10' T
® ] s | |
S 2 3 |
£ 04 7 101 g
E 1 ‘ | O * £
£ 0.2 (f : T A =
"o : m o d
0.0 ) . g 0 é 0 r i_
control 0.1 0.3 control 0.1 0.3 control 0.1
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BE3—4. Quantification of the atherosclerotic areas of cross-sections in the aortic arch and thoracic aorta. The ratio of
intima/media was calculated by measurement of each area of H&E-stained cross-section using LUZEX. Quantitative
analysis of areas of lipid deposition and macrophage content was performed in Oil Red O-stained cross-sections and
RAMI11-immunostained cross-sections by LUZEX respectively. Graphs A—C show the data from the aortic arch
samples, and graphs D—F that from the thoracic aorta samples. A and D, ratio of intima/media; B and E, percentage of
Oil Red O-stained area; C and F, percentage of RAM 11-stained area. Each column represents mean & SE. Asterisk
(*) indicates significant difference from control at P < 0.05 by Dunnett's test.
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RAES 2 AT, BMiaz v 7=, HUVEC ~0 THP-1 Mg icx4 o84 2%
F L OB FLT-, TNF-a TH#% O HUVEC ~0 THP-1 MifdO#s % B2 NA X F
TR EARAFAICMEI L2 (K3 —5A) HUVEC & B % N2 X F o CUE LTz & X1
HRNABF o O iEE (1,000 nM) 128V T THP-1 fIOBEE A3 & =23,
THP-1 ARl Z & X NAZF U CTUB LTz L XL, X NAZF D 100300 nM T
THP-1 MOS0l S 7z, HUVEC MifaZRim OH& K FHBI~DEH NZZF O

YEH % R7= & = A, HUVEC #llaziE ICAM-1 BHRIZB WL, EXNRZAZF 2?02 uM
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BE3—5. Effect of pitavastatin on THP-1 monocyte adhesion to human umbilical vein endothelial cells (HUVECs). (A)
Dose-dependent manner of pitavastatin treatment. At the confluency of HUVEC culture, THP-1 cells or HUVECs were
treated with pitavastatin for 48 h. HUVECs were treated with TNF- & (10 ng'mL—1) for 8 h and THP-1 cells were
labelled with BCECF-AM. THP-1 cells (2 X 105cells per well) were loaded on HUVECs and incubated for 2 h. The
square at the lower left of the Figure represents the number of untreated THP-1 cells adherent to untreated HUVEC. (B)
Effect of pitavastatin on cell surface expression of ICAM-1 and VCAM-1 in HUVECs. HUVECs were treated with
pitavastatin alone or combined with mevalonic acid lactone (MV, 100 uM), geranylgeraniol (GG, 15 uM) or farnesol (Fa,
15 uM) for 48 h. (C) Effect of MV, GG and Fa on THP-1 cell adhesion. HUVECs were treated with pitavastatin (300
nM) alone or combined with MV (100 uM), GG (15 pM) or Fa (15 uM) for 48 h. (D) Adhesion of THP-1 cells to
HUVEC:s treated with Y-27632. HUVECs were treated with Y-27632 for 1 h before TNF-a treatment. (E) Adhesion of
THP-1 cells treated with Y-27632 to HUVECs. THP-1 cells were treated with Y-27632 for 6 h before adhesion assays.
Basal, number of THP-1 cells adherent to non-treated HUVEC; cont, control; At, atorvastatin (600 nM); TB, toxin B
(0.15 pg'mL~-1). Each column or point represents mean * SD from a triplicate set of culture wells. *P < 0.05; **P <
0.01, significant difference from control (Student's t-test). HUVECs, human umbilical vein endothelial cells.
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B3 —6. Effect of pitavastatin on cholesteryl ester content of RAW264.7 macrophages. RAW264.7 cells
were treated with pitavastatin or atorvastatin for 48 h, then cells were treated with oxidized human plasma
LDL (A) or acetylated human plasma LDL (B) for 48 h. Preparation of oxidized LDL and acetylated LDL
is described in the Methods. The squares on the left of the Figures represent the levels of cholesteryl ester
in RAW264.7 macrophages, without statin, on incubation with oxidized LDL (A) or acetylated LDL (B).
Each point represents mean & SD from a triplicate set of culture wells. *P < 0.05; **P < 0.01, significant
difference from control [or pitavastatin (—) (Dunnett's test)]. LDL, low-density lipoprotein.
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DEEKTH -7,
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ZOEFET A TOWRBIRBE(LNBEIEER~ 7 07 7 —VOERERIKICLI O TH
V. EZNZRZF I~ n 77—V OEREIRZ T 5 2 & THRE IR L AF 1
RYZ L BRI,

L-NAME 7% [l 7= BhfiRiEA L E 7 AARRUC B LT A&, L-NAME BAff S D 2 1 I
7 %8 LT UK TIE e < HEAFIRFIC R L L-NAME Z{RAFIC TG LTz, £ DR,
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7273, L-NAME A fif T L5 L7 TG DX T 235589 b iz, 1l TG @ L-NAME (2 K %
ERE, B2 NOS OREN, Mg CcoOI N =F I AL CoA NT U AT =
77— (CPT) I&MHEZMHI L, TOMRIME TG N EF L-bD B2 60D (78, 19).
B X RALF NN OO EREM) TH TG MJEMEA 2R+ Z L0 ME SN TEBY 41,
65,71,80) \ B X NAZF L OIflE TG K FEM O & L TIdB{Ki®E U A& A (VLDL)
DD B DO & /B THOI 7 1 ) — AT GHEEEH (MTP) IEMEOINH] & #E52 X
LTS (65, 81,82), ZHNHDZ Enb, UHFITHBWT, B8R NOS OREN., T
i T CPT A4 LA T TG Gtz it S 5 & & 612 VLDL D43 & % TiiE S,
/INBETOMTPIEVEZIHR L7 B DD, £ LT, EXANRZF AL S IMIE TG O 1
FHNE, B ERAZF RIS O LNAME FHEEZICKT L LR EB O
Do

AlElL MR NOS PREIC X 2 RBIIREEAL (C %2 & N2 2 F o oIl fE 2378
HiLle, THVETIZ, AZF AN HUVEC (28T Rho {EMEOIHIIT L CTHNE NOS

(eNOS) ® mRNA FEL A4 HEIN S & (83, 84) WEMIAL TD eNOS FEAZ NS SH Z & (85,
86, 8B HE STV 5, AEIDIEMER NOS FLEWIREINRMELET LIz W T, B X /3R
ZF 0, BRI B TO eNOS FEBLO#INA /1 L T, ML HEE T D L-NAME OEH & 4T H1H
LTWLZEBBEZLND, LTV bDD, ERTE Z /S ZF 73 L-NAME &Afif 7
FIZBWTME D eNOS FHL %2 EA SEME b —X 2% WHE L TV D045 % OBRRE
ThbH, MEEF TORBERY =2 b — a2k v, MEZBELEZEZS L-NAME
AW D VIEE X NAY F I L D MEOEBIMGE SR oTe CRART —4) .
UH R MAE DY o SR AW BE TR, TEF Al LK DIEICR LT e H
PNRALF T 10 uMTHRI 20 % I L7228 3 uMEL T TIEIEER 2 R & ahho 72 CGRA
BT —%) . BEOUHXFTOEAARZAZF U OMmMHPREEIX, ZHETOVNL D0OH)

PreklR (88, 89, 90) BRI T 2 L aMA— & — LHEE S, MBI 2 /ER A H
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LA ThHoT B XD,

&P 72 NOS DFLEITMENEOBERFOMMAFEZ EH S22 LNmbNTND
(51), AZF 1%, HUVEC & THP-1 flifad 5\t k CD14 (+) BiEk % 72 SZBRIC T
M8 PN R~ D BLER DFE 2 M9~ 5 2 & N E STV 5 (91, 92, 93, 94), B2 X R K
F 2 THLEL L7 THP-1 Al HUVEC ~O 5 /i B3 B 2 I L 72D L, B4R
AL F L TRER L 72 HUVEC ~0 THP-1 Mg OFUTAD Lighole, BXANRAZF UL
DHPRBINRIE(LIR A~ D~ 7 1 7 7 —VERBEORD L, B 5 A ZF S HERO A HE
IR TSEDZ L THIROARA~DER LR TS ELZ LiIck b LHfgcshd, v
NAZF D THP-1 MFEEIHEIE RN A S0 VBOTRNG DVNEF T =75 =F—
NV DTAINT XTI L7z 2 & I3 THP-1 Ml O 5 ~ O il {E 1] 75 HMG-CoA & Tl 32 fH
ENLIZA YTV A REARFEEREZN LD THD Z L AR LTV D, NEGHA
~OHERDOEEEIZIB VT AZ F 8 Rho G R HADARIEMEALZ I LT, HERS 5V
o b OBER T OFRBLAMH L TV D Lt STV D (95,96,97), 4 IEl Rho kinase [
EHITH D Y-27632 & 5\ M rho kinase pathway % [H.5E 3% Toxin B A3 THP-1 e o> PN Bz il
fa~DBEEZIMEIT L5226 (M3 —7) | SEIOEBRICTIHN TS BHER & N EGHilin o2
F1Z1% Rho/Rho kinase #RFEANBE G- L T D Z EMHEER S, EX RSRZ T U0, Z ORI
ZIHEL CWD RN RSN, TNODORFFIEXARLZF N, HalL AT —
JVIIIEIZ 3T Rho G & A DO RIEHEAL AT L, 85 H o0 BBk IS I UM A PN Rl oo il i 2
[ ~OMEEERE R OB A PH LT\ D Z & 2R L TW5, Razai-Majd Hi3E =2 L A
71— VIIERF I T B T HLER S L OV M C OBEE R 123 2 & F U IRIRIC &
DD T 52 EaWmELTEY, AEOKRIZZOMAEZIFFT52HDTHH(98,99), &
HIZ, AElE, BZ A2 F o OWNElaZRE O ICAM-1 3 L TN VCAM-1 O#fillE, Sk
FEIZHR W TRRD B AL, ERE ToO THP-1 MO N A ~DBE O T i, AR

DN OERRFOFBMFNC LD bD L BbnD, @mRERZF NG
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? ICAM-A B X VCAM-1 FEELZMEIT 5 Z L 1TV < O Dfd 2 & F o TH#lE S
TV 5(97, 100, 101),

E X NAZTF L E RAW264.7 ~ U AEEN~ 7 07 7 — Vi 57 8F Uk LDL %
WEERE LDL (2L D a L AT a— L= AT )VEREZME Lz, ZoEMX. 7eF b
LDL (2 X 57aiR{b & Y E2{t LDL |2 X 218K (EIZ BV T, ARIRE D HEB D AR A TR
ST, ERED, oA FF U FEBELARICB N CE MBSk~ 0 77—V DX A
T AL A B R Ty —Z KK (SR-AD) F XL Y CD36 ® mRNA F B4 #| LE{L LDL 12 X
LAl AT a— /LT AT VERBEMT D 2 ERAME SN TVWAH(102, 103), BEX NRA X T
BV TEH RAW264.7 ¥ 7 1 7 7 — 0 CD36 mRNA 35 J (8 SR-AI mRNA R EL2MEK T3
HZENRDTEY, BRETIE, ZROORAMEIN~/ a7 7 —VNalL AT —/b
T AT NVERBIHENCHF G LT a0b Lty GEABRT —#) . AN\ UEEOIRINC X
DEZNZZTF o O TOMBEERNELE L (3 —2) , 20O Z &1k, RAW264.7
Y/ BTy —VIBIT LS AREF U OERETOMBAI L AT R — LT AT L
FEENHITER 23, HMG-CoA & iHF L EEMIC L DIENTh D Z vmmeansd, £
TENT T = F =V OWRMTIZE I N ZTF L DEROBERIIATZRETHDL Z LG,
RAW264.7 v/ 0 7 7 —=VICBIT B EZNRAZF OO, 4V 7L /A4 FERK
P & AT LTI IC LD 2 L AR LTV D, RAW264.7 v 7 1 7 7 —VIZkiT)
L LDL IZX ALV AT B — /LT AT )VEREICHT HE X NAZTF U OERANT 7 v
XY= AVDORINZE Y 7T =7 T =4 — v 10 bR < Pl Sz, i e <k,
f2{t. LDL FPERFOMIREEN 77 =7 T =ren ) VBRTIERLS 77 v R ren
VEEOPRMTEI D MBEIND Z ERMEIN TV D (104), RAW264.7 v~ 7 07 7 —
POBME LDL IZXk B a L AT u— Ve AT VERICIE, ¥ T =0T T = bENnD GE
HED L7 7 A R2 L ENDGCEAN L VB BEEG LTS Z ERHEHEND (see

Figure 7) (105),
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B 1 EICRBWT, B SRZ TN Y X0 BCI MAE NEIRE 2 BE 12mH 35 Z & %
AL, ZOFERDME SV A0 AR T ORFEINENIC X 5 2 & &2 78 L72(106), —f%AIIC
AL F U IHRIEERIC LD, 2O a b xT o — UK FEMH & 13057 L T angiotensin 1T (2
FoTHEEENLZMEYET Y o 72MlilT5Z ENMESNTNDB4), /o, AN
ABF XN T DEIENET V) 7 B F v R OIEMEAL Z 3] LIEMER) NOS FRFEIZ &
HIMEVET Y T EREIT L2 ERREIN TS (86), £, X NRNRAEXF U3 FE
AR~ 9 2 IR EEIE(106) T L N B d D5 IR 7R BL A M 92, ZNE TR LT
Y OZEMER & L TR OFENRIEAENCBEES 2R HRE SN TE T L (K2

— 7(105, 107, 108)),
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BE3—7. The mevalonate pathway and the pleiotropic effects of statins. Statins exert pleiotropic effects, via the
inhibition of HMG-CoA reductase. This figure was summarized from previous reports (105, 107, 108)
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V., w777 —=U~OERD 10~100 EFEWVIRECOERTho7c, 2D LiE, B
INALTF L INEBEORARE R OB T £ OFEHERGIRE T, Ao P B
NIERHT A Z 7K, BEkb DO WE~7 v 7 7 —U~EM L CHiERME L /EA &2 283 L
IHTLEREBLTND,

H3ETIL, EX/NAHZF 78 THP-1 DN A~DHAE & RAW264.7T v 27 v 77— D
HRACAMEIE A, FEEREA AR IR TR b, EEOAEBNTOERIL, ~7r 77—
TAOVERIC X D PREER STk bt ER AR S R L Bbhd, A#F T
ZHEMER L LT% < OPUBIIREEALIE I B 2 M REGIEIER 2 63 2 2 L 23
HINTETWDINR, 2O Lid, EXNRYFUREERK/~ 7 17 7 — Uil X 038R
FICAER L. M WNIRO RIEBALA~OHERORM L v 7 1 7 7 — P Olaik b & 2 R0
FILYHZ EaTBLTWD, Suzuki HITE X N2 EZF o %2 vy WHHL 7 4 X3k B Rk
BEALIZF VT MMP EEAEZMEIZ LT, 202 &%, BRE(LNEIRSE D 75— &%

Ele~EE | EEIORESIEZ IR T 5 AL 20 5 DM LIRSS,

64



=6

e

AEIOMIGEN D, EXRAZF R XRB LT v MR\ T, KA & THBRE L
ERZRT ZEDBREMNE 0T, ZOFE LTIE, EZANRZTF 03, FiEmHMikic
BWTIE, MIFEIEZ G T 2 2 e 7 4 T r 327 F U OFEA L PERFIKEE THFHFE SN
DAAT AR FUoRBLZMH L, Bk~ 7 v 77— 28T, BRREE AR o i i
FERTTIZ R THERO M N B ~DFE & BR{ELDLIC & D iaik b &2 #ifl 4 2 2 & 28
oMW EIRoTn, EXRAXTF ALK TIE 1-2 mg/body CHEH & TRV | 7 bz X
F D 10 mg & Hlg U T 224 TH2il ) 72 350 & 77 37 (LIVALO effectiveness and safety
(LIVES) Study)(109), B Z/SA KX F o &7 "V ARAFEF L OFFEKETO 7 B BRI o 1fin oh
BIEIZ67.5nMBLN9.3nMTH V| SEIOHFENS, EXNRAXTF U ORFK TOIMH
REZ~ 7077 —U~OFERNARRRETHY ., BRIZBWTH o~ r/rT7 7y —Y
TOABIDOA VAT 0=V AT VRPERR RSN D 2 b0 EHll S D, FEEE ©
BOSZE F ARG X B PSR S B AN & /P41 LT K BURLIG R38R, JAPA-
ACS study (108) THER SN THE Y . U HFI2BIT HL-NAMEA ff EERAJENREELAE 2B\
TEMEDOEZNZZF U PNREIEEZ MM T2 2 &L b AR 3 ETHR L T\ 2,

A BT NI O HMG-CoA SR RAEIZ L 54 VY 7L/ A RERMEEMRIZES K
o fE GEHOEEMGI 2 L, kx 2ZHAERZAT2 2GS TETND,
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KRB CRBLT 2 Z L d | FEEORRRICK T 2 PiEhAREELEHA OMFO—B & &2 b
Do

~/7u 7y —VICBTAKRBETOI L AT o —)L= AT VERMGNIL, Ao R
KaENERNVINETORIF TR Va2 =—2 2EATH Y . REFIOEEKE TOH A

PEAGET 5 & & bic, ZOEMEFOfIIL, A%o~ 7 v 7 — U BgiRk(kic L 28

65



AREEALAE DGR & BN O DR R BN OB 72 70 S 2 S5 0 & — 7 > b &Rt

LTINS bDTHY, SBRELRDMFBITHEET DL LELTRE RN,

66



235 3k

(1) Ross R. The pathogenesis of atherosclerosis--an update. N Engl J Med. 1986; 314: 488-500.

(2) Clowes AW, Schwarttz SM. Significance of quiescent smooth muscle migration in the injured
rat carotid artery. Circ Res. 1985; 56: 139-45.

(3) Clowes AW, Reidy MA, Clowes MM. Kinetics of cellular proliferation after arterial injury. L.
Smooth muscle growth in the absence of endothelium. Lab Invest. 1983; 49: 327-33.

(4) Schwartz SM, Campbell GR, Campbell JH. Replication of smooth muscle cells in vascular
disease. Circ Res. 1986; 58: 427-44.

(5) Austin GE, Ratliff NB, Hollman J, Tabei S, Phillips DF. Intimal proliferation of smooth muscle
cells as an explanation for recurrent coronary artery stenosis after percutaneous transluminal
coronary angioplasty. J Am Coll Cardiol. 1985; 6: 369-75.

(6) Steele PM, Chesebro JH, Stanson AW, Holmes DR Jr, Dewanjee MK, Badimon L, Fuster V.
Balloon angioplasty. Natural history of the pathophysiological response to injury in a pig
model. Circ Res. 1985; 57: 105-12.

(7) Reidy MA. A reassessment of endothelial injury and arterial lesion formation. Lab Invest. 1985;
53:513-20.

(8) Erickson LA, Bonin PD, Wishka DG, Morris J, Dalga RJ, Williams DJ, Wilson GJ, Hoover JL,
Simmons CA, Humphrey SJ, Shebuski RJ. In vitro and in vivo inhibition of rat vascular
smooth muscle cell migration and proliferation by a 2-aminochromone U-86983. J Pharmacol
Exp Ther. 1994; 271: 415-21.

(9) Morishita R, Gibbons GH, Ellison KE, Nakajima M, Zhang L, Kaneda Y, Ogihara T, Dzau VJ.
Single intraluminal delivery of antisense cdc2 kinase and proliferating-cell nuclear antigen
oligonucleotides results in chronic inhibition of neointimal hyperplasia. Proc Natl Acad Sci

USA. 1993; 90: 8474-8.

67


http://www.ncbi.nlm.nih.gov/pubmed/3511384##
http://www.ncbi.nlm.nih.gov/pubmed/3967343##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reidy%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clowes%20MM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/6887785##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Campbell%20GR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Campbell%20JH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=schwarttz%20sm%201986%20campbell%20gr##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ratliff%20NB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hollman%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tabei%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Phillips%20DF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=austin%20ge%20ratliff%20nb%201985##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chesebro%20JH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stanson%20AW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Holmes%20DR%20Jr%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dewanjee%20MK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Badimon%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fuster%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/3159504##
http://www.ncbi.nlm.nih.gov/pubmed/3903345##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bonin%20PD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wishka%20DG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Morris%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dalga%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Williams%20DJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wilson%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hoover%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Simmons%20CA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Humphrey%20SJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/7965742##
http://www.ncbi.nlm.nih.gov/pubmed/7965742##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gibbons%20GH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ellison%20KE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakajima%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaneda%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ogihara%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dzau%20VJ%22%5BAuthor%5D

(10) Hidaka Y, Eda T, Yonemoto M, Kamei T. Inhibition of cultured vascular smooth muscle cell
migration by simvastatin (MK-733). Atherosclerosis. 1992; 95: 87-94.

(11) Habenicht AJ, Glomset JA, Ross R. Relation of cholesterol and mevalonic acid to the cell
cycle in smooth muscle and swiss 3T3 cells stimulated to divide by platelet-derived growth
factor. J Biol Chem. 1980; 255: 5134-40.

(12) Soma MR, Donetti E, Parolini C, Mazzini G, Ferrari C, Fumagalli R, Paoletti R. HMG CoA
reductase inhibitors. In vivo effects on carotid intimal thickening in normocholesterolemic
rabbits. Arterioscler Thromb. 1993; 13: 571-8.

(13) Gellman J, Ezekowitz MD, Sarembock 1J, Azrin MA, Nochomowitz LE, Lerner E,
Haudenschild CC. Effect of lovastatin on intimal hyperplasia after balloon angioplasty: a study
in an atherosclerotic hypercholesterolemic rabbit. J Am Coll Cardiol. 1991; 17: 251-9.

(14) Liptay MJ, Parks WC, Mecham RP, Roby J, Kaiser LR, Cooper JD, Botney MD. Neointimal
macrophages colocalize with extracellular matrix gene expression in human atherosclerotic
pulmonary arteries. J Clin Invest. 1993; 91: 588-94.

(15) van Zanten GH, de Graaf S, Slootweg PJ, Heijnen HF, Connolly TM, de Groot PG, Sixma JJ.
Increased platelet deposition on atherosclerotic coronary arteries. J Clin Invest. 1994; 93:
615-32.

(16) Yamamoto M, Yamamoto K, Noumura T. Type I collagen promotes modulation of cultured
rabbit arterial smooth muscle cells from a contractile to a synthetic phenotype. Exp Cell Res.
1993; 204: 121-9.

(17) Hedin U, Bottger BA, Forsberg E, Johansson S, Thyberg J. Diverse effects of fibronectin and
laminin on phenotypic properties of cultured arterial smooth muscle cells. J Cell Biol. 1988;
107: 307-19.

(18) DiMilla PA, Stone JA, Quinn JA, Albelda SM, Lauffenburger DA. Maximal migration of

68


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Eda%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yonemoto%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kamei%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=hidaka%20y%20eda%20t%201992##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Glomset%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ross%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/6768732##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Donetti%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Parolini%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mazzini%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ferrari%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fumagalli%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Paoletti%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=soma%20mr%20donetti%20e%201993##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ezekowitz%20MD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sarembock%20IJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Azrin%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nochomowitz%20LE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lerner%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Haudenschild%20CC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/1824771##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Parks%20WC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mecham%20RP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Roby%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaiser%20LR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cooper%20JD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Botney%20MD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/8432864##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Graaf%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Slootweg%20PJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heijnen%20HF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Connolly%20TM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Groot%20PG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sixma%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20zanten%20gh%20de%20graaf%20s%201994##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yamamoto%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Noumura%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/8416790##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bottger%20BA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Forsberg%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Johansson%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Thyberg%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=hedin%20u%20bottger%20ba%201988##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stone%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Quinn%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Albelda%20SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lauffenburger%20DA%22%5BAuthor%5D

human smooth muscle cells on fibronectin and type IV collagen occurs at an intermediate
attachment strength. J Cell Biol. 1993; 122: 729-37.

(19) Newman SL, Tucci MA. Regulation of human monocyte/macrophage function by
extracellular matrix. Adherence of monocytes to collagen matrices enhances phagocytosis of
opsonized bacteria by activation of complement receptors and enhancement of Fc receptor
function. J Clin Invest. 1990; 86: 703-14.

(20) Aoki T, Nishimura H, Nakagawa S, Kojima J, Suzuki H, Tamaki T, Wada Y, Yokoo N, Sato F,
Kimata H, Kitahara M, Toyoda K, Sakashita M, Saito Y. Pharmacological profile of a novel
synthetic inhibitor of 3-hydroxy-3-methylglutaryl-coenzyme A reductase.
Arzneimittelforschung. 1997; 47: 904-9.

(21) Kissane JM, Robins E. The fluorometric measurement of deoxyribonucleic acid in animal
tissues with special reference to the central nervous system. J Biol Chem. 1958; 233: 184-8.

(22) Bilder GE, Kasiewski CJ, Costello RJ, Hodge TG, Perrone MH. Electrode cuff-induced
changes in DNA and PDGF gene expression in the rat carotid artery. Atherosclerosis. 1993;
100: 103-12.

(23) Hanke H, Strohschneider T, Oberhoff M, Betz E, Karsch KR. Time course of smooth muscle
cell proliferation in the intima and media of arteries following experimental angioplasty. Circ
Res. 1990; 67: 651-9.

(24) Fisher-Dzoga K, Jones RM, Vesselinovitch D, Wissler RW. Ultrastructural and
immunohistochemical studies of primary cultures of aortic medial cells. Exp Mol Pathol. 1973;
18: 162-76.

(25) Bjorkerud S, Bjorkerud B. Lipoproteins are major and primary mitogens and growth
promoters for human arterial smooth muscle cells and lung fibroblasts in vitro. Arterioscler

Thromb. 1994; 14: 288-98.

69


http://www.ncbi.nlm.nih.gov/pubmed?term=dimilla%20pa%201993##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tucci%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=newman%20sl%20tucci%20ma%201990##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nishimura%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nakagawa%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kojima%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Suzuki%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tamaki%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wada%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yokoo%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sato%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kimata%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kitahara%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Toyoda%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sakashita%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saito%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=aoki%20t%20nishimura%20h%20kitahara%20m%201997##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22ROBINS%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=kissane%20j%20robins%20e%201958##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kasiewski%20CJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Costello%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hodge%20TG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Perrone%20MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=bilder%20ge%20kasiewski%20cj%201993##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Strohschneider%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oberhoff%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Betz%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Karsch%20KR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=hanke%20h%20betz%20e%201990##
http://www.ncbi.nlm.nih.gov/pubmed?term=hanke%20h%20betz%20e%201990##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jones%20RM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vesselinovitch%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wissler%20RW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%20jones%20rm%20wissler%20rw%201973##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bj%C3%B6rkerud%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/8305422##
http://www.ncbi.nlm.nih.gov/pubmed/8305422##

(26) Kimura I, Naitoh T, Okabe M, Kimura M. Platelet-derived growth factor (PDGF) accelerates
induction of competence, and heparin does not inhibit PDGF-induced competence in primary
cultured smooth muscle cells of rat aorta. Jpn J Pharmacol. 1992; 59: 51-6.

(27) Holmes DR Jr, Vlietstra RE, Smith HC, Vetrovec GW, Kent KM, Cowley MJ, Faxon DP,
Gruentzig AR, Kelsey SF, Detre KM, Van Raden MJ, Mock MB. Restenosis after
percutaneous transluminal coronary angioplasty (PTCA): a report from the PTCA Registry of
the National Heart, Lung, and Blood Institute. Am J Cardiol. 1984; 53: 77C-81C.

(28) Serruys PW, Luijten HE, Beatt KJ, Geuskens R, de Feyter PJ, van den Brand M, Reiber JH,
ten Katen HJ, van Es GA, Hugenholtz PG. Incidence of restenosis after successful coronary
angioplasty: a time-related phenomenon. A quantitative angiographic study in 342 consecutive
patients at 1, 2, 3, and 4 months. Circulation. 1988; 77: 361-71.

(29) Powell JS, Clozel JP, Miiller RK, Kuhn H, Hefti F, Hosang M, Baumgartner HR. Inhibitors of
angiotensin-converting enzyme prevent myointimal proliferation after vascular injury. Science.
1989; 245: 186-8.

(30) Lindner V, Reidy MA. Proliferation of smooth muscle cells after vascular injury is inhibited
by an antibody against basic fibroblast growth factor. Proc Natl Acad Sci USA. 1991; 88:
3739-43.

(31) Bandoh T, Mitani H, Niihashi M, Kusumi Y, Ishikawa J, Kimura M, Totsuka T, Sakurai I,
Hayashi S. Inhibitory effect of fluvastatin at doses insufficient to lower serum lipids on the
catheter-induced thickening of intima in rabbit femoral artery. Eur J Pharmacol. 1996; 315:
37-42.

(32) Jawien A, Bowen-Pope DF, Lindner V, Schwartz SM, Clowes AW. Platelet-derived growth
factor promotes smooth muscle migration and intimal thickening in a rat model of balloon

angioplasty. J Clin Invest. 1992; 89: 507-11.

70


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Naitoh%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Okabe%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kimura%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/1507657##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vlietstra%20RE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Smith%20HC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vetrovec%20GW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kent%20KM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cowley%20MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Faxon%20DP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gruentzig%20AR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kelsey%20SF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Detre%20KM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/6233894##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Luijten%20HE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Beatt%20KJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Geuskens%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Feyter%20PJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20den%20Brand%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reiber%20JH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22ten%20Katen%20HJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20Es%20GA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hugenholtz%20PG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/2962786##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clozel%20JP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22M%C3%BCller%20RK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuhn%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hefti%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hosang%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Baumgartner%20HR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=powell%20js%20clozel%20jp%201989##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reidy%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mitani%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Niihashi%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kusumi%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ishikawa%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kimura%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Totsuka%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sakurai%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hayashi%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/8960862##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bowen-Pope%20DF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lindner%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schwartz%20SM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clowes%20AW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=jawien%20a%20lindner%20v%201992##

(33) Leonard S, Beck L, Sinensky M. Inhibition of isoprenoid biosynthesis and the
post-translational modification of pro-p21. J Biol Chem. 1990; 265: 5157-60.

(34) Igarashi M, Takeda Y, Mori S, Ishibashi N, Komatsu E, Takahashi K, Fuse T, Yamamura M,
Kubo K, Sugiyama Y, Saito Y. Suppression of neointimal thickening by a newly developed
HMG-CoA reductase inhibitor, BAYw6228, and its inhibitory effect on vascular smooth
muscle cell growth. Br J Pharmacol. 1997; 120: 1172-8.

(35) Tsujita Y, Kuroda M, Shimada Y, Tanzawa K, Arai M, Kaneko I, Tanaka M, Masuda H,
Tarumi C, Watanabe Y, Fujii S. CS-514, a competitive inhibitor of 3-hydroxy-3-methylglutaryl
coenzyme A reductase: tissue-selective inhibition of sterol synthesis and hypolipidemic effect
on various animal species. Biochim Biophys Acta. 1986; 877: 50-60.

(36) Scott WA. Hydrophilicity and the differential pharmacology of pravastatin. 1990; Round Table
Series; Royal Soc Med Services. 16, 17-25

(37) Massagu J. The transforming growth factor-beta family. Annu Rev Cell Biol. 1990; 6: 597-641.

(38) Kanzaki T, Tamura K, Takahashi K, Saito Y, Akikusa B, Oohashi H, Kasayuki N, Ueda M,
Morisaki N. In vivo effect of TGF- beta 1. Enhanced intimal thickening by administration of
TGF- beta 1 in rabbit arteries injured with a balloon catheter. Arterioscler Thromb Vasc Biol.
1995; 15: 1951-7.

(39) Grainger DJ, Kemp PR, Liu AC, Lawn RM, Metcalfe JC. Activation of transforming growth
factor-beta is inhibited in transgenic apolipoprotein(a) mice. Nature. 1994; 370: 460-2.

(40) Macdonald TM, Butler R, Newton RW, Morris AD. Which drugs benefit diabetic patients for
secondary prevention of myocardial infarction? DARTS/MEMO Collaboration. Diabetic Med.
1998; 15: 282-9.

(41) Rosenson R. S., Tangney C. Antiatherothrombotic properties of statins. JAMA. 1998; 279:

1643-50

71


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Beck%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sinensky%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/2180959##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takeda%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mori%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ishibashi%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Komatsu%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takahashi%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fuse%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yamamura%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kubo%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sugiyama%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saito%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/9134232##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuroda%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shimada%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanzawa%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Arai%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaneko%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tanaka%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Masuda%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tarumi%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Watanabe%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=tsujita%20y%20kuroda%20m%201986##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tamura%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takahashi%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saito%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Akikusa%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oohashi%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kasayuki%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ueda%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Morisaki%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/7583576##
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kemp%20PR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liu%20AC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lawn%20RM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Metcalfe%20JC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/8047165##

(42) Buter WT. The nature and significance of osteopontin. Connect Tissue Res. 1989; 23: 123-36.

(43) Shanahan CM, Cary NR, Metcalfe JC, Weissberg PL. High expression of genes for
calcification-regulating proteins in human atherosclerotic plaques. J Clin Invest. 1994; 93:
2393-402.

(44) Liaw L, Lombardi DM, Almeida MM, Schwartz SM, Deblois D, Giachelli CM. Neutralizing
antibodies directed against osteopontin inhibit rat carotid neointimal thickening after
endothelial denudation. Arterioscler Thromb Vasc Biol. 1997; 17: 188-93.

(45) Takemoto M, Yokote K, Nishimura M, Shigematsu T, HasegawaA T, Kon S, Uede T,
Matsumoto T, Saito Y, Mori S. Enhanced expression of osteopontin in human diabetic artery
and analysis of its functional role in accelerated atherogenesis. Arterioscler Thromb Vasc Biol.
2000; 20: 624-8.

(46) Takemoto M, Yokote K, Yamazaki M, Ridalla L, Butler WT, Matsumoto T, Tamura K, Saito Y,
Mori S. Enhanced expression of osteopontin by high glucose in cultured rat aortic smooth
muscle cells. Biochem Biophys Res Commun. 1999; 258: 722-6.

(47) Nishimura M, Tanaka T, Yasuda T, Kurakata S, Kitagawa M, Yamada K, Saito Y, Hirai A.
Collagen secretion and growth of mesangial cells require geranylgeranylpyrophosphate.
Kidney Int. 1999; 55: 520-8.

(48) Havel RJ, Eder HA, Bragdon JH. The distribution and chemical composition of
ultracentrifugally separated lipoproteins in human serum. J Clin Invest. 1955; 34: 1345-53.

(49) Morisaki N, Takahashi K, Shiina R, Zenibayashi M, Otabe M, Yoshida S, Saito Y.
Platelet-derived growth factor is a potent stimulator of expression of intercellular adhesion
molecule-1 in human arterial smooth muscle cells. Biochem Biophys Res Commun. 1994; 200:
612-8.

(50) Kanzaki T, Ishikawa Y, Morisaki N, Shirai K, Saito Y, Yoshida S. Abnormal metabolism of

72



Lipids. 1987; 22: 704-10.

(51) Takemoto M, Tada K, Nakatsuka K, Moriyama Y, Kazui H, Yokote K, Matsumoto T, Saito Y,
Mori S. Effects of aging and hyperlipidemia on plasma osteopontin level. Jpn J Geriat. 1999;
36: 799-802

(52) Towler DA, Bidder M, Latifi T, Coleman T, Semenkovich CF. Diet-induced diabetes activates
an osteogenic gene regulatory program in the aortas of low density lipoprotein
receptor-deficient mice. J Biol Chem. 1998; 273: 30427-34.

(53) Fischer JW, Tschope C, Reinecke A, Giachelli CM, Unger T. Upregulation of osteopontin
expression in renal cortex of streptozotocin-induced diabetic rats is mediated by bradykinin.
Diabetes. 1998; 47: 1512-8.

(54) Casey PJ, Solski PA, Der CJ, Buss JE. p21Ras is modified by a farnesyl isoprenoid. Proc Natl
Acad Sci USA. 1989; 86: 8323-27.

(55) Danesi R, Mclellan CA, Myers CE. Specific labeling of isoprenylated proteins: application to
study inhibitors of the post- translational farnesylation and geranylgeranylation. Biochem
Biophys Res Commun. 1995; 206: 637-643.

(56) Denhardt DT, Guo X. Osteopontin: a protein with diverse functions. FASEB J. 1993; 7:
1475-1482.

(57) Guo X, Zhang YP, Mitchell DA, Denhardt DT, Chambers AF. Identification of a ras-activated
enhancer in the mouse osteopontin promoter and its interaction with a putative ETS-related
transcription factor whose activity correlates with the metastatic potential of the cell. Mol Cell
Biol. 1995; 15: 476-87

(58) Noda M, Vogel RL, Craig AM, Prahl J, Deluca HF, Denhardt DT. Identification of a DNA
sequence responsible for the binding of the 1,25-dihydroxyvitamin D3 receptor and

1,25-dihydroxyvitamin D3 enhancement of mouse secreted phosphoprotein 1 (SPP-1 or

73



osteopontin) gene expression. Proc Natl Acad Sci USA. 1990; 87: 9995-9.

(59) Tezuka K, Denhardt DT, Rodan GA, Harada S. Stimulation of mouse osteopontin promoter by
v-Src is mediated by a CCAAT box-binding factor. J Biol Chem. 1996; 271: 22713-7.

(60) Malyankar UM, Hanson R, Schwartz SM, Ridall AL, Giachelli CM. Upstream stimulatory
factor 1 regulates osteopontin expression in smooth muscle cells. Exp Cell Res. 1999; 250:
535-7.

(61) Corsini A, Bellosta S, Baetta R, Fumagalli R, Paoletti R, Bernini F. New insights into the
pharmacodynamic and pharmacokinetic properties of statins. Pharmacol Therapeut 1999; 84:

413-8.

(62) Hiro T, Kimura T, Morimoto T, Miyauchi K, Nakagawa Y, Yamagishi M, Ozaki Y, Kimura K,
Saito S, Yamaguchi T, Daida H, Matsuzaki M; JAPAN-ACS Investigators. Effect of intensive
statin therapy on regression of coronary atherosclerosis in patients with acute coronary
syndrome: a multicenter randomized trial evaluated by volumetric intravascular ultrasound
using pitavastatin versus atorvastatin (JAPAN-ACS [Japan assessment of pitavastatin and

atorvastatin in acute coronary syndrome] study). J AM Coll Cardiol. 2009; 21: 293-302

(63) Aikawa M, Rabkin E, Okada Y, Voglic SJ, Clinton SK, Brinckerhoff CE, Sukhova GK, Libby
P. Lipid lowering by diet reduces matrix metalloproteinase activity and increases collagen
content of rabbit atheroma: a potential mechanism of lesion stabilization. Circulation.1998; 97:
2433-44.

(64) Suzuki H, Aoki T, Tamaki T, Sato F, Kitahara M, Saito Y. Hypolipidemic effect of NK-104, a
potent HMG-CoA reductase inhibitor, in guinea pigs. Atherosclerosis. 1999; 146: 259-70.

(65) Suzuki H, Yamazaki H, Aoki T, Tamaki T, Sato F, Kitahara M, Saito Y. Hypolipidemic effect

of NK-104 and other 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors in guinea

74


http://www.ncbi.nlm.nih.gov/pubmed/19608026
http://www.ncbi.nlm.nih.gov/pubmed/19608026
http://www.ncbi.nlm.nih.gov/pubmed/19608026
http://www.ncbi.nlm.nih.gov/pubmed/19608026
http://www.ncbi.nlm.nih.gov/pubmed/19608026

pigs. Arzneimittelforschung. 2001; 51: 38-45.

(66) Kajinami K, Koizumi J, Ueda K, Miyamoto S, Takegoshi T, Mabuchi H. Effects of NK-104,
a new hydroxymethylglutaryl-coenzyme reductase inhibitor, on low-density lipoprotein
cholesterol in heterozygous familial hypercholesterolemia. Hokuriku NK-104 Study Group.
Am J Cardiol. 2000; 85: 178-83.

(67) Saito Y, Yamada N, Teramoto T, Itakura H, Hata Y, Nakaya N, Mabuchi H, Tushima M,
Sasaki J, Goto Y, Ogawa N. Clinical efficacy of pitavastatin, a new
3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitor, in patients with hyperlipidemia.
Dose-finding study using the double-blind, three-group parallel comparison.
Arzneimittelforschung. 2002; 52: 251-5.

(68) Yokote K, Bujo H, Hanaoka H, Shinomiya M, Mikami K, Miyashita Y, Nishikawa T, Kodama
T, Tada N, Saito Y. Multicenter collaborative randomized parallel group comparative study of
pitavastatin and atorvastatin in Japanese hypercholesterolemic patients: collaborative study on
hypercholesterolemia drug intervention and their benefits for atherosclerosis prevention
(CHIBA study). Atherosclerosis. 2008; 201: 345-52.

(69) Bonetti PO, Wilson SH, Rodriguez-Porcel M, Holmes DR Jr, Lerman LO, Lerman A.
Simvastatin preserves myocardial perfusion and coronary microvascular permeability in
experimental hypercholesterolemia independent of lipid lowering. J Am Coll Cardiol. 2002;
40: 546-54.

(70) Crespo J, Martinez-Gonzalez J, Rius J, Badimon L. Simvastatin inhibits NOR-1 expression
induced by hyperlipemia by interfering with CREB activation. Cardiovasc Res. 2005; 67:
333-41.

(71) Suzuki H, Yamazaki H, Aoki T, Kojima J, Tamaki T, Sato F, Kitahara M, Saito Y.

Lipid-lowering and antiatherosclerotic effect of NK-104, a potent 3-hydroxy-3-methylglutaryl

75



coenzyme A reductase inhibitor, in Watanabe heritable hyperlipidemic rabbits.
Arzneimittelforschung. 2000; 50: 995-1003.

(72) Suzuki H, Kobayashi H, Sato F, Yonemitsu Y, Nakashima Y, Sueishi K. Plaque-stabilizing
effect of pitavastatin in Watanabe heritable hyperlipidemic (WHHL) rabbits. J Atheroscler
Thromb. 2003; 10: 109-16.

(73) Hayashi T, Rani P JA, Fukatsu A, Matsui-Hirai H, Osawa M, Miyazaki A, Tsunekawa T,
Kano-Hayashi H, Iguchi A, Sumi D, Ignarro LJ. A new HMG-CoA reductase inhibitor,
pitavastatin remarkably retards the progression of high cholesterol induced atherosclerosis in
rabbits. Atherosclerosis. 2004; 176: 255-63.

(74) Cayatte AJ, Palacino JJ, Horten K, Cohen RA. Chronic inhibition of nitric oxide production
accelerates neointima formation and impairs endothelial function in hypercholesterolemic
rabbits. Arterioscler Thromb. 1994; 14: 753-9.

(75) Nakamura M, Abe S, Tanaka M. Oral administration of NO synthase inhibitor failed to
promote arteriosclerotic lesions in the aorta and the coronary arteries of rabbits fed cholesterol.
Atherosclerosis. 1998; 141: 53-60.

(76) Basu SK, Goldstein JL, Anderson GW, Brown MS. Degradation of cationized low density
lipoprotein and regulation of cholesterol metabolism in homozygous familial
hypercholesterolemia fibroblasts. Proc Natl Acad Sci USA. 1976; 73: 3178-82.

(77) Dousset N, Negre-Salvayre A, Lopez M, Salvayre R, Douste-Blazy L. Ultraviolet-treated
lipoproteins as a model system for the study of the biological effects of lipid peroxides on
cultured cell. I. Chemical modifications of ultraviolet-treated low-density lipoproteins.
Biochim Biophys Acta. 1996; 1045: 219-23.

(78) Khedara A, Goto T, Morishima M, Kayashita J, Kato N. Elevated body fat in rats by the

dietary nitric oxide synthase inhibitor, L-N omega nitroarginine. Biosci Biotechnol Biochem.

76



1999; 63: 698-702.

(79) Khedara A, Kawai Y, Kayashita J, Kato N. Feeding rats the nitric oxide synthase inhibitor,
L-N (omega) nitroarginine, elevates serum triglyceride and cholesterol and lowers hepatic fatty
acid oxidation. J Nutr. 1996; 126: 2563-7.

(80) Aoki T, Yoshinaka Y, Yamazaki H, Suzuki H, Tamaki T, Sato F, Kitahara M, Saito Y.
Triglyceride-lowering effect of pitavastatin [corrected] in a rat model of postprandial lipemia.
Eur J Pharmacol. 2002; 444: 107-13.

(81) Ooyen C, Zecca A, Bersino AM, Catapano AL. NK-104, a potent 3-hydroxy-3-methylglutaryl
coenzyme A reductase inhibitor, decreases apolipoprotein B-100 secretion from Hep G2 cells.
Atherosclerosis. 1999; 145: 87-95.

(82) Yamamoto K, Todaka N, Goto H, Jayasooriya AP, Sakono M, Ogawa Y, Fukuda N. Effect of
NK-104, a new synthetic HMG-CoA reductase inhibitor, on triglyceride secretion and fatty
acid oxidation in rat liver. Life Sci. 1999; 65: 1493-1502.

(83) Hernandez-Perera O, Perez-Sala D, Navarro-Antolin J, Sanchez-Pascuala R, Hernandez G,
Diaz C, Lamas S. Effects of the 3-hydroxy-3-methylglutaryl-CoA reductase inhibitors,
atorvastatin and simvastatin, on the expression of endothelin-1 and endothelial nitric oxide
synthase in vascular endothelial cells. J Clin Invest. 1998; 101: 2711-935.

(84) Martinez-Gonzalez J, Raposo B, Rodriguez C, Badimon L. 3-hydroxy-3-methylglutaryl
coenzyme a reductase inhibition prevents endothelial NO synthase downregulation by
atherogenic levels of native LDLs: balance between transcriptional and posttranscriptional
regulation. Arterioscler Thromb Vasc Biol. 2001; 21: 804-9.

(85) Sumi D, Hayashi T, Thakur NK, Jayachandran M, Asai Y, Kano H, Matsui H, Iguchi A. A
HMG-CoA reductase inhibitor possesses a potent anti-atherosclerotic effect other than serum

lipid lowering effects--the relevance of endothelial nitric oxide synthase and superoxide anion

77



scavenging action. Atherosclerosis. 2001; 155: 347-57.

(86) Morikawa S, Takabe W, Mataki C, Kanke T, Itoh T, Wada Y, Izumi A, Saito Y, Hamakubo T,
Kodama T. The effect of statins on mRNA levels of genes related to inflammation, coagulation,
and vascular constriction in HUVEC. Human umbilical vein endothelial cells. J Atheroscler
Thromb. 2002; 9: 178-183.

(87) Terata Y, Saito T, Fujiwara Y, Hasegawa H, Miura H, Watanabe H, Chiba Y, Kibira S, Miura
M. Pitavastatin inhibits upregulation of intermediate conductance calcium-activated potassium
channels and coronary arteriolar remodeling induced by long-term blockade of nitric oxide
synthesis. Pharmacology. 2003; 68: 169-76.

(88) Kojima J, Fujino H, Abe H, Yosimura M, Kanda H, Kimata H. Identification of metabolites of
NK-104, an HMG-CoA reductase inhibitor, in rat, rabbit and dog bile. Biol Pharm Bull. 1999;
22:142-50.

(89) Fujino H, Yamada I, Shimada S, Kojima J. Metabolic fate of pitavastatin, a new inhibitor of
HMG-CoA reductase--effect of cMOAT deficiency on hepatobiliary excretion in rats and of
mdrla/b gene disruption on tissue distribution in mice. Drug Metab Pharmacokinet. 2002; 17:
449-56.

(90) Fujino H, Yamada I, Shimada S, Nagao T, Yoneda M. Metabolic fate of pitavastatin (NK-104),
a new inhibitor of 3-hydroxy-3-methyl-glutaryl coenzyme A reductase. Effects on
drug-metabolizing systems in rats and humans. Arzneimittelforschung. 2002; 52: 745-53.

(91) Gerszten RE, Garcia-Zepeda EA, Lim YC, Yoshida M, Ding H, Gimbrone MA Jr, Luster AD,
Luscinskas AFW, Rosenzweig A. MCP-1 and IL-8 trigger firm adhesion of monocytes to
vascular endothelium under flow conditions. Nature.1999; 398: 718-23.

(92) Teupser D, Bruegel M, Stein O, Stein Y, Thiery J. HMG-CoA reductase inhibitors reduce

adhesion of human monocytes to endothelial cells. Biochem Biophys Res Commun. 2001; 289:

78



838-44.

(93) Yoshida M, Sawada T, Ishii H, Gerszten RE, Rosenzweig A, Gimbrone MA Jr, Yasukochi Y,
Numano F. HMG-CoA reductase inhibitor modulates monocyte endothelial interaction under
physiologic flow condition in vitro: involvement of Rho GTPase dependent mechanism.
Arterioscler Thromb Vasc Biol. 2001; 21: 1165-71.

(94) Kojima C, Kawakami A, Takei T, Nitta K, Yoshida. M. Angiotensin-converting enzyme
inhibitor attenuates monocyte adhesion to vascular endothelium through modulation of
intracellular zinc. J Pharmacol Exp Ther. 2007; 323: 855-60.

(95) Niwa S, Totsuka T, Hayashi S. Inhibitory effect of fluvastatin, an HMG-CoA reductase
inhibitor, on the expression of adhesion molecules on human monocyte cell line. Int J
Immunopharmacol. 1996; 18: 669-75.

(96) Serrano CV Jr, Yoshida VM, Venturinelli ML, D'Amico E, Monteiro HP, Ramires JA, da Luz
PL. Effect of simvastatin on monocyte adhesion molecule expression in patients with
hypercholesterolemia. Atherosclerosis. 2001; 157: 505-12.

(97) Bernot D, Benoliel AM, Peiretti F, Lopez S, Bonardo B, Bongrand P, Juhan-Vague I, Nalbone
G. Effect of atorvastatin on adhesive phenotype of human endothelial cells activated by tumor
necrosis factor alpha. J Cardiovasc Pharmacol. 2003; 41: 316-24.

(98) Rezaie-Majd A, Prager GW, Bucek RA, Schernthaner GH, Maca T, Kress HG, Valent P,
Binder BR, Minar E, Baghestanian M. Simvastatin reduces the expression of adhesion
molecules in circulating monocytes from hypercholesterolemic patients. Arterioscler Thromb
Vasc Biol. 2003; 23: 397-403.

(99) Stulc T, Vrablik M, Kasalova Z, Ceska R, Marinov 1. Atorvastatin reduces expression of
leukocyte adhesion molecules in patients with hypercholesterolemia. Atherosclerosis. 2003;

166: 197-8.

79



(100) DownarDZ, Siennicka A, Kaczmarczyk M, Kotodziej B, Naruszewicz M. Simvastatin
modulates TNFa-induced adhesion molecules expression in human endothelial cells. Life
Science. 2004; 75: 1287-1302.

(101) Landsberger M, Wolff B, Jantzen F, Rosenstengel C, Vogelgesang D, Staudt A, Dahm J,
Felix S. Cerivastatin reduces cytokine-induced surface expression of ICAM-1 via increased
shedding in human endothelial cells. Atherosclerosis. 2007; 190: 43-52.

(102) Pietsch A, Erl W, Lorenz RL. Lovastatin reduces expression of the combined adhesion and
scavenger receptor CD36 in human monocytic cells. Biochem Pharmacol. 1996; 52: 433-9.

(103) Umetani N, Kanayama Y, Okamura M, Negoro N, Takeda T. Lovastatin inhibits gene
expression of type-I scavenger receptor in THP-1 human macrophages. Biochim Biophys Acta.
1996; 1303: 199-206.

(104) Mahadevana VS, Campbella M, McKeowna PP, Bayraktutana U. Internal mammary artery
smooth muscle cells resist migration and possess high antioxidant capacity. Cardiovascular
Research. 2006; 72: 60-8.

(105) Konstantinopoulos PA, Karamouzis MV, Papavassiliou AG. Post-translational modifications
and regulation of the RAS superfamily of GTPases as anticancer targets. Nat Rev Drug Discov
2007; 6: 541-55.

(106) Kitahara M, Kanaki T, Toyoda K, Miyakoshi C, Tanaka S, Tamaki T, Saito Y. NK-104, a
newly developed HMG-CoA reductase inhibitor, suppresses neointimal thickening by
inhibiting smooth muscle cell growth and fibronectin production in balloon-injured rabbit
carotid artery. Jpn J Pharmacol. 1998; 77: 117-28.

(107) Endres M. Statins and stroke. J Cereb Blood Flow Metab. 2005; 25: 1093-110.

(108) Alegret M, Silvestre JS. Pleiotropic effects of statins and related pharmacological

experimental approaches. Methods Find Exp Clin Pharmacol. 2006; 28: 627-56.

80



(109) Teramoto T, Shimano H, Yokote K, Urashima M. Effects of pitavastatin (LIVALO Tablet) on
high density lipoprotein cholesterol (HDL-C) in hypercholesterolemia. J Atheroscler Thromb.

2009; 16: 654-61.

81


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shimano%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yokote%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Urashima%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/19907105##

T 3L H d

AREEALE SO FREDFE K im I K D,

(1) Kitahara M, Kanaki T, Toyoda K, Miyakoshi C, Tanaka S, Tamaki T, Saito Y.
NK-104, a newly developed HMG-CoA reductase inhibitor, suppresses neointimal
thickening by inhibiting smooth muscle cell growth and fibronectin production in

balloon-injured rabbit carotid artery. Jpn J Pharmacol. 1998; 77(2): 117-28

(2) Kitahara M, Kanaki T, Ishii I, Saito Y. Atherosclerosis induced by chronic
inhibition of the synthesis of nitric oxide in moderately hypercholesterolaemic

rabbits is suppressed by pitavastatin. Br J Pharmacol. 2010; 159(7): 1418-28.

(3) Takemoto M, Kitahara M, Yokote K, Asaumi S, Take A, Saito Y, Mori S. NK-104,

a 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitor, reduces osteopontin

expression by rat aortic smooth muscle cells. Br J Pharmacol. 2001; 133(1): 83-8.

82


http://www.ncbi.nlm.nih.gov/pubmed/9681568?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=27
http://www.ncbi.nlm.nih.gov/pubmed/9681568?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=27
http://www.ncbi.nlm.nih.gov/pubmed/9681568?itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum&ordinalpos=27
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Takemoto%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kitahara%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yokote%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Asaumi%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Take%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saito%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mori%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/11325797##

A

AW OM L R OS2 52 TWe2 & | KiSCOMER, FEICHTZD, EED
97 &S A AR I O RAREIEREE 2 THRE L THIREZ I 0 £ L TERPR I
gibt (TIERZEAMIHIERED) AL —BdRICEH N L E T,

AL DOFEEIZBWTRIA DT 25 0 i @BV 272 | 2R ZHifEZ Y &
Le TEERFPRZEH I AR EIR, TERTFPRFEEE PR B —#
&2, FERPRZEEANIERE DLER, TRERPRAGE AT AL ZH0=
WZIRHN T2 LR

AWIEDZAT, M SCAERIC I N T, RIGIZRE 2 D58 L e 2 B 0 £ Lo, T3
R TREREEFR Or TIHERZEAMMIQIEREHRLER) (ICREVTZ LET,

ABFFE7R 6 NTFwm TR, (RIS H T2 Y | #RIAL KRR DS L EMiRE 2 £ LT
WERFRFGH AT A O A HEBEZIT O LV IS L&,

ABFFEDEAT, M SAERRICB T, 2R LR EZBY £ Lz, AELYLT
FERAS AR AR TERT AT S AREMER ., BERER CoFtZER). &
TR (R, TRER) B OHPEME O A ELY TERAS AR
WFIEATESEMFIEER T ER) 72 6 NS EAKRR R GeBAnR AR AHITE B) ITEHh 72 L ET,
ARWIEDBAT, G SKAERRIC W T, BB AR DM ) LR EZIB 0 £ Lo THRRFERE
BEEE PR FE AR R Rk e AT RN R A e, IRiEE K CoRATIEE) |
et GERBFER) 70 b ONCHRUEMERR R FER o 7 — R R RICHEEV
LET,

AWFFEDBATIZBNT, SRR DME N LMEFEELGY £ Lo, HELY TERSHT

SR EBERE TR B L OV FRURICER# W= L E T,

83



A

RPN L OFEEIL, TERFPRFGI AN T4 Shic TRRoFERRAIC L VT

bz,
TEE O TERFHER PR PSSk em -
Bl THERZERR CGEFNERD) A+ WL AR
Bl TERTER GEPATERD) PSSk et SO T
Bl THERZERR CEFNERD) A+ 2NV NN
Rl TEERFHEIR CEFIERD) PSS il 2

84



	第１章 バルーン内皮障害(BCI)誘発内膜肥厚モデルでのピタバスタチンの抗動脈硬化作用

