*;yze3etq| "6TI N( SPECI FI CATI ON MEDI CAMENT FOR THERAPEUTI C TREATMENT OF
VASCULAR DI SEASE Technical Field The present invention relates to a

medi canment for prophylactic and/or therapeutic treatnment of a vascul ar

di sease and hypercardi a. Background Art Various nedi canents such as

~anti hypertensive agents, antihyperlipem a agents and anti oxi dants have been
used for therapeutic treatnents El%lﬁ di seases such as '
arteriosclerosis and hypercardi asfﬁ V\egg??élgny of these medi caments achi eve
no better than synptomatic treatnents, and currently no satisfactory

t herapeutic achi evenents have been obtai ned. Percutaneous transl um nal
coronary aNGPHAMENT FORCAHERAHEWTKNEBEASMENEIQE XASON L DIBEAREL r uct i on
of a stenosed bl ood vessel in angina pectoris or the |like, has been

devel oped, and treatnents involving dilation with a balloon catheter and

i ndwel I tdegnREl Ried €M have been operated. However, problens arise in

vascul ar danages caused upon the dilation with the balloon catheter and the
i ndwel | i ng ofThehgresérgrinyereingh redstee no 8 imsedicin eredoc pusphglactiaandtbrby
subsequent proliferation of smpoth nuscles. Sone_stents have been proposed
whi ch hipEaReutig freatpsnbef ¢ speepdamdsepssrand @eredpditapeutic treat ments of the
condi tions. However, they still have problens in | ow effectiveness and
toxicity. Sporn et al. reported a possibility of application of retinoids
such asBadgrtvgiddsrtaci d in therapeutic treatnent of atherosclerosis (The
Ameri can Journal of Medicine, 70, pp.1231-1236, 1981, in particul ar, page
1234) right cGirinns medigpmergs 5g¥h apgniibypertensdresagents, antivgpedinsmigascul ar

snoot h nmuscl es, a.review.b ano et .al Cireul ation Researc pp. 355- 362,
2000) atri k" FEHBFHEH aﬁkF&Ri”f('leM@e%t“_S‘é‘i S chptgehfE e b e “Z%r_. Biol .,
1430- 1488eashd 99ch hdlaRaFibiGetods andl 19pefeafd AN HRvelveF, ) okkesgUbl i shed.

Di sclosure of the Invention An object of the present Inventionis to

pr ovi demadivegiesteahieviearo ipttphhbhacynptom andireatn ées apeliturcertizab nent of a
vascul ar di_sease_or hypercardia, in particular, a nedicanent for

pr ophy| Sfdisfetorydhsranetic asaisy P epischavedien gptaiped, ifrsetansdls, a

cerebro j s i j . ul ar physi cal
injury %ﬁggﬁﬁé‘?lﬁdﬁﬁl{%ﬁ a?ﬁg()p}{ﬁgﬁ%’géégﬁ glflgn%&rjlgss%%ﬂ%%&%? ?gn conduct ed
var i ousrdcessaidivsofacstatdted \beodde:s8dl Gh angitial gueedioh @ellikeahds Beerd resul t,
they found that retinoids such as ) ) .

4-[ 5, 6, develaned and treatmseny s dnwlyiag dilesionyitl 2 hahem ar ihaidr)angripdwellingndnz oi ¢
acid had ?UQ%‘ an%i al | n? ant#a roli ferb tive action on vascul ar endot heli al
cell's, WAITLPRLGBETHIRIANYy IRt iPHT gF’i“fé‘F’ﬁf’i‘{’zé’a%"é@?"o oS %r snoot h
nuscl e ggdd he BNMEidnh@ith the ballbst @mﬁ'@@r had ths ﬁﬁ{(wéglﬁnge? tHY fkhf emat i ve action

on neointima of injured bl ood vessels, and markedl y suppressed granul ati on.
The pr essbinosis\eanl reocrlvgisn agied \baytsubrned et ipasliferagiont éfesnafobh emsnlesoned

findi ng§. The rﬁse t inventiqgn thus provides a nedi canment for prophylactic
and/ or W@?é{fé’gi &v4 beemy pronesedrwhich hare p fpneiwceiseleaimechdttsn®f i ses as an

active | j edyf (AW

e R R i ar AL
subst aneffedtizenedshaidamkicstly) y no antiproliferative action on vascul ar
endothelial cells, but substantially has antiproliferative action on
vascul ar snootSporn stk repqried aﬂei"ﬁéﬁ’lﬁmgf 2rplisptipe of sefingihd anghert Bethioig he

above ipvention, ther re pravided the afarepention medi nt. erein
the vastifidh itepblE Frefoflol Sl Fhestirond (Bp o RERetsRE Sopring of Moaiine, ¥
arteri opghesPInse, 193¢ ShRrBvaRE Ulaat 1982 0GR 0ol BRA, BndAHeH). arAstop 8a3chsdue to
i ntravascul ar physical injury; the aforenentioned nedi canent, wherein the

vascul aef ntmeiseonduscular shwotnnuadas,cuteniewhy Mieab ei al. d€ircukmtivascul ar

restenosi s and/ or_reocclusion after rcut aneous .translunjn corgnary
ot opl Berer s R P PPODCR A Epoct B NouF e shiasr (B sGlraa el Sastent
whi ch i&:60 h | i N C t theter in a
For m t nSifgeR 2856 | Bodul (HARKAR HEAre §L0R g W BA] pAANNER DL 0

af orenmenti oned medi canent, wherein the substance as the active ingredient
'S Disclosure of the Invention

An object of the present invention is to provide a medicament for prophylactic
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' 4-15,6,7,8-tetrahydro-5, 5, 8, 8-tetranet hyl - 2- napht hal enyl ) car banoyl ] benzoi c
acid or a salt thereof, or

4-1[[3,5-bis(trimethylsilyl)phenyl]carbonyl]am no] benzoic acid or a salt
thereof. Further, from another aspect, the present invention provides a
medi canment for suppressing granul ation due to intravascul ar physical

injury, i j t -ne; i sting of
ot i noy DR E QIR FSuibent SHESHANGE BELAR ST A ARIERN B\

i ngr edi@bdicaesOfodipRgpiyda @icliial/ & theta RhipRdré®ilenO bf 4bSoddtosis) &N, there is
provi ded t he aforenenti oned nedi canment, wherein the substance substantially
has anttepelyovdssntaridieorden, porsoHandiseatd due finsrevesguipphysicsdinivesaed . The

present. i nvention,al so_pr.ovi a _nedicanent for.s ressin roliferation
b ool KRR (0 AT e BrHitpt Fivarton g b reno oS Shes &

subst ang& iSR! 186 bécheieAToh EIYEQURNE 899I r3LAIRANRY f4Bld fHk J6tiRRds 88@Nss for
controlling actions of retinoids as an active ingredient. The present

i nvent i ©65,6 18- terahydow-b 68, 8 detradiethyletiha plotha pmyPbarbactoyibemmicoacid hed apeut i ¢
treatnent of h ﬁercardi a,. which conprises a substance sel ected fromthe

group cHbsrantially ny antiproffsrative aetion emvasquir ensigthadial celds: ttilséns of

retinoi j Ve .| i. : ic SuBnr -

fi brosi%%sg%t%gl |%cy%ﬁ%ﬂéﬁgeggflﬁgh?ﬁ%?g%?a%%grvﬁ%ﬁﬁc%%{gh %@g %ﬁﬁt st ance
sel ect ethefsubBtanldes Bid s & R InSiprolgfeedtived dtidal dhSnantking &f igutal bieedt rol | i ng
actions of retinoids as an active ingredient. As preferred enbodi ments of

t hese iYRee#isi tbmarkpsie suprrepted\ardadiativn. aThe enesent nvedtinp diesarbirved

wherei n_the bsubst ggefas th(te. ac%'t.vg. ingredient is

4-15, 6,7 8% efis’rlsa?‘ff/E =B B B8t et PaE hy| - 2- napht hal enyl ) car banpyl ] benzoi ¢
acid or a salthd hekeafinvOktion thus provides a medicament for prophylactic and/or
4-[[[3,5-bis(trinmethylsilyl)phenyl]carbonyl]am no]benzoic acid or a salt

t her eof therzmpmticur¢dterend spe vhssulahdiseaser whiphovingetbea anahhetivé dagrpdiephyl acti c
and/ or therapeutjc treatnment of a vascul ar di sease, which conprises the
step of® Fﬁ‘%ﬁeﬁ{é’ﬂeﬁg&?% the gropatonsisting ﬁﬁ“‘h‘?}%ﬂﬂ% agerts dpoeantralling
effectiyg: - Of. Sih. f up_ .G kSt L: of

et noi HOARRH RbRiIE ASKARGE (R ERL O LML AL EANIERUOR O
subst ang&idhagh sasetlazind adHeliaheelBNbuPsullstdtidlly Nes actipelifaativaactidmsn
endothelial cells, but substantially has antiproliferative action on
vascul arassuisstsmostisglusclesells: a net hod for suppressing granul ati on due to

i nt | hysi cal injury, which i the step of adm nisteri
of ot vo anchierpE B ettt embBuElei AP e S PbER. Ben€RER Pedidsp "0 2"
retinoi g A6nAaR NS FMdiGRNHtOWhERGn 364 wgzalé}fdig%fsh ROL&Seth® rniRHETRI

i ncl udi ng hunan; and a nethod for suppressing proliferation of neointim
due to gmupaeasistihgof piysicodéropisj aicyrebwhiastuleodppordesande vstepandisease

adm ni stering an effecthve anount of a substance selected fromthe group
consi st fhytoRtravesripHEh el Ay sthe gloregentigped myditemedisWBereitheoi ds to
a m (e RETe UM Uﬁ%s' Is o0 r. OV anARt-hod
for prohﬁv acﬁ*c gngfg? t e?%%ﬁﬁg%ggfP%%%ﬁ%ﬁ@ﬁ%?%%ﬁ%igggﬁgygggaﬁi€EE
conpri sescéligiof tafer Plor @ARh &Vus LA sNgm tn A oy kP abEioplabty adid an
therapeutically effective anount of a substance selected fromthe group
consi st intpvesclar pitatddepierempaioned mediegmend) whish iaeenteinedsn atet i noi ds to
a marmal_.i ncl udi ng, hunman;, and a had fpor s ressing fibrosing resulting
' om hy BFEetiiar YA an S oafiir SadRlaiana B P RLaRRRPL ekt RIFS Pl ERY e
anount  9fidan &HOSHANS 8nd Bhesfo8bn {1958 ddNR e dik AHPN € Yrsihl #AE sAbstaghd AOLs and
agents For controlling actions of retinoids to a mammal i ncludi ng human.
The pr esdine ingvehiénton further provides an intravascular stnt or an

i ntrava I bal | oon cat heter, which contains-any of t af ar enegnt i oned
medi caéﬁ%’é‘%—tgﬁrm%%ﬁ?’Séwa]m%ilaﬁ%-mEﬁwéﬂlxwﬁmoygﬁ’ega?la AR Eanent .
Brief Exok anatblr 2B Ainfdiflylss ' il gy glbAct of
e e e L e TN e A E R e
Best Motleerbeft Carrying out the Invention As the active ingredient of the
medi caments of the present invention, retinoic acid and conpounds having
retinoi c aci dfnftker, Brom apetbar agpact.bibe peesept satiop psevdees medicagrapd forc g | y
et noi e e BB g R e BhavE b e Oubr B AGS bRP AR RTRGRr | vat i ves
retinoi | § W11 b =¥ a5y it AATRTA%Y8r i vati ves
synt hesi zed so far such as the benzoic acid derivatives described in
Japanese Patent Unexam ned Publicati onz (Kokai) Nos. (Sho) 61-22047/1986 and
61- 76440/ 1986, and the conpounds described in Journal of Medicinal

Chem stry, 1988, Vol. 31, No. 11, p.2182 may be used as the active

i ngredient of the nedicanments of the present invention. Mre specifically,




4 - 'pyridine-3-carboxylic acid (L&68),
5-1(5,6,7,8-(tetrahydro-5,5, 8, 8-tetranet hyl - 2- napht hal enyl ) car boxam do] trop
ol one (Tp80) and the |ike. However, the conmpounds are not linmted to these
exanpl es. Anong them AnB80 and TaclOl are preferred, and particularly
preferred conpound is AnB0. As agents for controlling actions of retinoids,
benzodi

4-[ 5H 2%%%&3 Sgﬁﬁtee%ﬁ% IM%ﬁ%-§¥'1t§ei{<banomtmﬁeo fﬁeﬁlléQl S'eﬁlzu(i) tf (ir i az e%l nll-yl]
benzoi caabing of FBe0)s asad active ingredient. According to a preferred embodiment of

4-(1, 3-di hydro-7, 8- (2, 5-di net hyl -2, 5- hexano) - 2- oxo2H- 1, 4- benzodi azepi n- 5-yl
] benzoi @%H}‘fanvpewhw%/ mrpeged (the eforamentianedmedisampnh | Wheseinghenp9 7/ 11061)

are kno Ith co oretinoid ar

Phe £ et RS 8 SRGRIER 1 R 0 B0 DGl BE WA SR BEMA0A, O
enhanciagsact rreeq)rsa‘ent AV eniof 1 S0ETdvates aeh bdiRA B e R ol suppreBiRgd for

eval uation of the conpounds enhancing retinoid actions Is descrlbed in
| nt er napiotifexiatipn ol netantlma DOy mlﬂﬁ'am(lﬂ’@ﬁ' pBFRe6G 209509y, whish agreptisesf or

controlling actions §|n0|d co (38 are als knowq to EXIft whi ch
have antd§ °§tsF](?°E?ét a&r%&co,né zetpRidapd AL S PHIAEERIBE L i ons of
the aboyg;dnS ol PR gdd Eym' LESe &gredﬁhf alppe &%Hﬁn%v%d\ﬂe r&&e@ rotidEeh STy,
37(10), pp.1508-1517, 1994 Th i cation scl oses t one conpounds
such asmedicament for prophylactlc and/or therapeutic treatment of hypercardm which
4-(5H7,8,9,10-tetra-hydro-5,7,7, 10, 10-pentanethy|benzo&e]naphtho[z 3-b][1,
4] di azefPHRrISES\A %‘15’@??2’(9? celagted f(‘?_IEIBS)%rQi’é‘rFO&é’tSU&S’ of etinmifs and agentpder noj ds.
Furt her S

o (am st ReE Aorl X A Bls a5 g agtivs naregient anda medismER o 2. 3. b) [ 1, 2-
a] (1, 4] dippzeqing ﬁbwsiwtﬁaam&ce&en Iy§@rchfmwwafehea fied QlsupSahEo! | 1 Ng
actions of retinoids (specification of Japanese Patent plication No.

(Hei) 7s2g80d PDro1ots)srotk comrdstingof xeploitst arghagehts foe contrpbingdetivar ohg

ant agoni tlc action against_.retinoids_are described in. the above

Ui | ISP AL BTN SCUEFerEal EPP oSt bess PapEEns
Appl i cafeon awﬂro(vh?e'd)thz a%é‘ég%%‘izl%gg(?meﬁ %ie%@é: aqul ) stuggta%% b9 Prve of

retinoids as thensel ves can be preferably use e active Ingredient of
t he nedagarengsedddnttine present invention. Further, HX600, LG268 and t he
| i ke enhance actions of endogenous retinoids or pharnacologlcal

admi ni st&%-6d-§-&etrHeidae5.bhd- &ew@nﬁtbﬂe%nﬁehﬂméwékaﬂ@@soyé&ﬁnweﬁeﬁaﬁ|ay be
used as_t I resent invention.
s rb Bl K s e PR TR Sk ot B R ot B gE e
retinoi gierédt. conblnatlon to control the actions of retinoids in vivo. As
the active ingredient of the nedicanents of the present invention, a

conbi nati on ofromwbirbhermanpectsi tage afe Bmid@rmmsthrﬂlyhb@rmﬂactiﬂ@%qrbst ances

exenplified ahove can referab used. as the active ingredient of the
medi cantff SPUHIG et o GhR SRR 1bEser gh mPFWESB‘%ﬁf\?B% BHPleRng of

the ”Edtocéﬁi%%nﬁapifncfda?n hEReRla tHAYSLRA1L eﬁ'e%\:@xt e 2hBFhAES 4 QsBaRe exanpl es.
As the active |ngred|e of the medi canmen the present I nvention,

physi ol sdectad fypnaticepbaplecensdeting aflchtiriotds s dgends fdrasatmdtliig adionsaft s may
be used. Exanples of the acid addition salts include mneral acid salts

such asrfﬁyml% Ahsreigesait S‘Fﬂﬁ@?%rhﬂﬁ ybstaphiallymgantiprgbiferatige egtl%erh as
p-tol ue t e%%})ﬁielﬁ? E ?sn% grtlﬁzi‘lltl%ﬁg‘s eait & gro?irf?ra%ve aclt,101|1 on vas dl es of the
I on sa

base ad s rncrude” im sal t,
pot assi stﬁhml thus @GRS huﬂamaa tfor ﬁfﬁré‘eﬂshfg E¥nS & tton cﬁmmlnmvaedlﬂﬁn or
organic amne salts such as triethylamne salt and ethanol am ne salt and
the |i kehysigalaviary, whipe sompriséretteaitens obadminstetingiamedTective howmnéxbapl i fi ed

above. Fuyrt her he ctlve [ dle t of the dIC nts of the
pr esent %@?ﬁe SS%nﬁ%sttr SIgT?I‘Hf 8‘”‘%&3 PEERRE 5 OB SPRIRAHIRG on
types of tsddrirbHRRHS to e@a{a,ﬁsﬂei SR SANE hgm(%ﬁlatagﬁ abﬁétrfoa%r LG asypgretric

carbon atoms such as optical isoners an stereonmers 1 n pure forns any
m Xt ur eprddiferstidnadinscimtinsg duaceimteasaiidr phgsitdalkejurgywhizhusatrass the acti ve
i ngr edi ent of t he medi canents_of the present invention. Furthernore,

hydr at e&tegrof sdmjnistaring a%’%‘duﬁ@?wﬂqu @eswewe e'ﬁlegb&rltfr%rth% EfAlP al so be

used as I e f-the |ca t he, present venti on.
The neat CARSRE ey RS S0 Hba ok e SR E ORI ol B L SE Dbl € e o
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“therapeutic treatnent of a vascul ar di sease. Types of the vascul ar - di seases
are not particularly limted. Exanples include, for exanple,
arteriosclerosis, a cerebrovascul ar di sorder such as cerebrovascul ar
sclerosis, a vascul ar disease due to intravascul ar physical injury and the
i ke. When the nmedi canent of the present invention is used for the

af or emepl i QRsInRMEROSE, the retinoids and agents for controlling actions of
retinoids as the active ingredient are preferably the substances which have
subst anti al | yT'heopr@néntpnetntiar aliso pecdadés Dimediod/fs pubiylanitaiddéri al cel | s,

but 6 substantially have antiproliferative action on vascul ar  snooth
nuscl e therrReuticjreaterent pof hyrergandén, prler}éP?learlﬁrﬁathetsﬁeyofa%d@ﬂ@@dgtlaﬁees havi ng
differ egxtd)'pﬁ agﬂc éﬂnn g‘le?%%éu call e%fxgnve :} oul?trg%l aonac‘:rﬁéﬁlg %jl'réén

preferr |no avrn I one proper

or di nar phesdebhip chribidtings arﬁeuaamsmﬁarargaﬁw ﬁglcsﬁdrbwangmﬁbﬂeomtdﬁrs tgfa NOt a
certain substance "has substantially no antiproliferative action on

vascul amaeﬂmmitlnelludmg lwahis; andia mebiet @ntsuablteysmaﬁ"lbavmnx)mﬂuﬂﬁeg flelve action
on vascyul ar s scl e cel for, exa met hod de cribed in
Exanpl e y.LPer??rr q&%&?ﬂ‘%t‘? ‘hi'ff S&‘ﬂ%‘?f admingiien g f“Hé* ‘?P@*ﬂt “c%r‘ﬁﬁ‘h’t*s" df the
present sdH’éYa?d?:E'sQI%cke‘&%Mﬂ%hé%}cﬁfd BElsBnAY fethifial Bnd ALl TokldRaHg CaUSES,
as well as vascul ar restenosis, resccl usi on art er percutaneous

t r ans!| usdtivesls otﬁmetﬁmadsytramgiammmshwmﬁngrgumm ntr avascul ar stent or an

i ntravascul ar_bal | oon catheter. Wien the nedi canent of the present

i nvention is DRGPrepeRt ipFenticn f}tréléerrreﬁttdeﬁéa inprayesculfstertydtaddhce as t he
active 1&%%%9{:&1&} bﬁtcﬁfnec%"f’t?étxr Wik o %CI el %{f Ugfl%t- CR ot thed AL ar:{ré Q due
to intravascu sical inyury and substan as an antiprofli drative
action pina e fﬂartmaaptfesarsulsfulﬂé@ﬁhlwseqﬂsuﬂslﬁedhcapﬁeﬁvpl cal exanple of
particularly preferred retinoid having the aforenenti oned property is AnBO.
Furt her nore, the medi canment of the present invention can be used for

pr ophyl r t ra eutrc treatment of hypercardia. The nedi canent of
t he preg #ﬁfﬁ@ ﬁ?%ﬁ @ A%%ppress proliferation of fibrous tissues with

i nfl ammat i on, pglehngss téa%aﬁsrmpqstegsmgeéééct bf H ABGichBhOSH B3 Fbsent

peri pheries of coronary artery resulting fromhypercardia. The terns herein
used asidventitinéAnBpeaftévimddicHbgses {tknt. exanpl e, vascul ar di sease,
hypercardi a, fibrosing and the |Iike) should not be construed in any
limtative may and they should be construed in their broadest senses. As

t he ned f ntlon one or nore kinds of substances
per se,Bg %?%C%%P@ ?e§§ﬁpo%¥%ﬁe group consisting of retinoids, agents

for contr oI I [ mg t1CA dtBRSn Sl e didit] of Ghél i ed HE MRAYS bOhR Prédtnkt Yn AGR AL s&tivisal t's
thereof as well as hydrates thereof and sol vates thereof, may be

adm ni saeidegd CWMyu@@rhmnmr@iwamlé likgrhiivlogicel mdivities (thesecmbstances are
phar maceuti ca srtr n he aforenentro ed one,or e ki nds
D suboEHEEa A RIBhE® chethoHE et ThedphAf FRUBOE Podh Tl armrieall Bhgs

af or emepliiQAEL.iR AT RLY. C%r%?%i&ds%n&@é(f AtARin0e ab M i added with
one or nore kinds of active ingredients of other nmedicanents and used as a
phar maceutthesibedconfao suth an thabérveid o dd efivsitvesal csedbabivbl apahegnPatent
preparatron Types of the pharmaceutical additives are not ﬁ@rtrcularly

i i t edUnexamieddublicatien Phelraibl ey (Plae) 61a2RN47{ 1986 and Sloeis48 ﬁﬁr it e
ot b izt Hee Bl OB A Ay PLRAGE Sy, L UBE WA £ e 931 B R00NT S,
S u iTizers,

col oran tents, base ma a ents or _

i sot oni magdRnised aatdhéradﬂltrd ﬁfg&edlsﬁﬁ&rﬂhbwcﬁaanﬁérﬁ%t u@@f;@semlitegmas and the
i ke. The nmedi canents of the present invention can be adm nistered orally
or parent er al Myl‘e esifiads, ofamles ppshudeaceut i cal corrposr tions suitable for

uti |1 3n g st R b e i RSyl RO B o BRI ot o

the phaiymegukter 8 t1OHROF ch tiBRStEIHL I1RRA feeli0 e RBFANL G & nffd?, N St ration
i nclude, for exanple, 1njections, drops, suppositories, inhalants,

tr ansde4+ﬁa[8J5yb1aﬂtﬂmebhjdbﬂy1ppleqmﬂatnhmnsl]amtrmjlsemmttsa:hd (=8 babl e
preparatrons and medi canent _ of the present invention_can be

ke
used wi #1°-&ngP étté%ﬁ’fh’otﬁ 5 ﬁéc@ﬁt%retaﬁt%@@ﬁhkhaéensé&raébqrﬁpaﬁtlag%r%tle ACE

i nhi bi t n I 0 e

poses. o BRePE BRI R ET e ™3 LR MRl Dl R L B oAl
chosen dependrng on the type of the di sease to be treated, the age and body
wei ght of a patient, severity of the disease, the type of the active

i ngredient and the |ike. For exanple, when AnB0 is orally adm nistered as
the active ingredient, the dose is about 0.1 to 30 ng per day for adults.
The rntravascular stent and the |ntravascular baIIoon catheter provrded by

oy S " Y . o, o "




" steel (SUS316, SUS304), Nitinol (Ni-Ti alloy), nmetallic materials such as
tantal um and polyner materials can be generally used, and bi odegradabl e

pol ymer materials can al so be used. As for the polyner materials, types of
the materials are not particularly limted so far that they have bl ood
conpatibility and are not dissolvable in blood. The method for producing
the st iy @finktRCaPh&ESBR Gl rw_1 gpn is not particularly limted. For exanple,
when the stent base mater consists of a netal, a polyner coating |ayer
cont ai nd-{(g, & Ne-(reteh Igarests, & B- tbhenmtbﬂamap]ﬁbhemy@lamaﬁmhmour@mldm on the
surface of the stent base material, or when the base material consists of

a pol yndir8fhieg the like. héﬂrweeéheﬁ?mefmeckﬁearﬁrreééhwtffdﬂpefrheﬁe)ﬁxwehe

i ntrodu ol terial u n here r
coat i nggﬁgﬁé CO’I’{?aIBﬁIaﬁéri? 16?“ |%re¥err 31“ Hopﬁr{m@iels it reghlydnctof]“ Reggﬁﬁe
provi degmgo. t he surface of the stent base material. Types of the pol yner
materials to formthe coating |ayer are not particularly limted so far
that the nat ek e&&th@mobtmbﬁlm@a‘s i0f)r¢tim5idsarlv@nacrde‘aminecﬂegmtimbBecti n

polyur cHEHE e B eibee ks et w dneoise et bRl Fror . pol yvi hy!

acet at egy.y 1@94&%&“%&%&?&%6)%11@% §Ph0lihy &%Wééﬁ‘é [ fim3fh1 e hlek:hﬁ:)(‘za&obe used.
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reference in the disclosures of the specification. By referring to these

publ i cadiagerin-I3dskengkiclacad(Lifl 36heamatt aseantreedstsyfpetoeide tHuerther,
i ntravascul ar st.nt gf the present invention. The intravascul ar ball oon
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nmore specifically éxplainéd with reference to the foll ow 'ng exanpi es.
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exanpl es. nple 1. Effect on proliferation of endothelial cells and
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arter y g&qﬁéﬁgﬁ hf”‘éhe(\bginlp%unds having antagonistic action against retinoids are described

in the above publication by Eyrolles and the specification of Japanese Patent
Application No. (Hei) 7-255912/1995.
Substances having the actions of retinoids as themselves can be preferably
-used as the active ingredient of the medicaments of the present invention. Further,
HX600, 1.G268 and the like enhance actions of endogenous retinoids or
pharmacologically administered retinoids, and therefore these substances can

preferably be used as the active ingredient of the medicaments of the present invention.




“were cultured in the presence of 10% fetal bovine serum and added with
AnB0 at various concentrations. After 24 hours, BrdU was added to the
culture nedium and BrdU uptake ability was neasured for 4 hours. The
rati os of uptake of BrdU at the various concentrations relative to the
upt ake obtai ned wi thout addition of ArB0O are summari zed in the table. The
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Examples of the acid addition salts include mineral acid salts such as hydrochloride or
hydrobromide, and organic acid salts such as p-toluenesulfonate, methanesulfonate,
oxalate, or tartrate. Examples of the base addition salts include metal salts such as,
for example, sodium salt, potassium salt, magnesium salt, and calcium salt,
ammonium salts, or organic amine salts such as triethylamine salt and ethanolamine
salt and the like. However, types of the salts are not limited to those exemplified
above.

Further, when the active ingredient of the medicaments of the present
invention has one or more asymmetric carbon atoms depending on types of
substituents, any stereoisomers on the basis of the asymmetric carbon atoms such as
optical isomers and diastereomers in pure forms, any mixtures of stereoisomers,
racemates and the like may be used as the active ingredient of the medicaments of the
present invention. Furthermore, hydrates or sclvates of compounds in free forms or
salt forms may also be used as the active ingredient of the medicaments of the present
invention.

The medicament of the present invention can be used for prophylactic and/or
therapeutic treatment of a vascular disease. Types of the vascular diseases are not
particularly limited. Examples include, for example, arteriosclerosis, a

| cerebrovascular disorder such as cerebrovascular sclerosis, a vascular disease due to
intravascular f)hysical injury and the like. When the medicament of the present
invention is used for the aforementioned purpose, the retinoids and agents for
controlling actions of retinoids as the active ingredient are preferably the substances

which have substantially no antiproliferative action on vascular endothelial cells, but




* shown in Table 2. Neointima and formation of granulation tissues were
significantly 10 decreased in the AnBO-adm nistered mce conpared with
the control mce (no adm nistration of the nedicanment). Table 2 Control
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Preferred objects of application of the medicaments of the present invention

include arteriosclerosis due to various kinds of causes, as well as vascular restenosis,
and reocclusion after percutaneous transluminal coronary angioplasty using an
intravascular stent or an intravascular balloon catheter. When the medicament of
the present invention is used for the purpose mentioned above, the substance as the
active ingredient preferably has an action of suppressing granulation due to
intravascular physical injury and substantially has an antiproliferative action on
necintima of an injured blood vessel. A typical example of particularly preferred
retinoid having the aforementioned property is Am80.

Furthermore, the medicament of the present invention ean be used fbr
prophylactic and/or therapeutic treatment of hypercardia. The medicament of the
present invention can suppress proliferation of fibrous tissues with inflammation, such
as fibrosing of interstitium and fibrosing of peripheries of coronary artery resulting
from hypercardia. The terms herein used as for the objective diseases (for example,
vascular disease, hypercardia, fibrosing and the like) should not be construed in any
limitative way, and they should be construed in their broadest senses.

As the medicaments of the present invention, one or more kinds of substances
per se, which are selected from the group consisting of retinoids, agents for controlling
actions of retinoids and physiologically acceptable salts thereof as well as hydrates
thereof and solvates thereof, may be administered. They can be preferably
administered in the form of a pharmaceutical composition comprising the
aforementioned one or more kinds of substances and one or more kinds of
pharmaceutical additives. The aforementioned pharmaceutical composition may also
be further added with one or more kinds of active ingredients of other medicaments

and used as a pharmaceutical composition in the form of so-called combination




'at -the same time. Exanple 3: Effect of suppressing restenosis after

I ndwel l ing of stent Internal dianmeter of a rabbit comon iliac artery was
measured by intravascul ar ultrasound imging (I1VUS), and then a balloon was
expanded to a size of 1 to 1.1 tines of the internal dianeter and a stent
was indwel l ed. After the indwelling, the internal di aneter was neasured
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hyper Caprag-legterally Examples of the pharmaceutical compositions suitable for oral
administration include, for example, tablets, capsules, powders, subtilized granules,
granules, liguids, syrups and the like. Examples of the pharmaceutical compositions
suitable for parenteral administration include, for example, injections, drops,
suppositories, inhalants, transdermally absorbable preparations, transmucosally
absorbable preparations and the like. The medicament of the present invention can
be used with angiotensin II receptor antagonists, calcium antagonists, ACE inhibitors,
antihypercholesteremia agents, or other circulatory drugs. Doses of the medicaments
of the present invention can appropriately be chosen depending on the type of the
disease to be treated, the age and body weight of a patient, severity of the disease, the
type of the active ingredient and the like. For example, when Am80 is orally
administered as the active ingredient, the dose is about 0.1 to 30 mg per day for adults.

The intravascular stent and the intravascular balloon catheter provided by the
present invention can release the aforementioned substances as the active ingredient
of the medicament of the present invention into blood. As a result, they can suppress
granulation due to intravascular physical injury caused by indwelling of a stent or a
surgical operation using an intravascular balloon catheter, and can exhibit
proliferation-promoting action on neointima of injured blood vessels.

Base materials for preparing the stent are not particularly limited. Stainless
steel (SUS316, SUS304), Nitinol (Ni-Ti alloy), metallic materials such as tantalum and
polymer materials can be generally used, and biodegradable polymer materials can
also be used. As for the polymer materials, types of the materials are not particularly
limited so far that they have blood compatibility and are not dissolvable in blood. The
method for producing the stent of the present invention is not particularly limited.

For example, when the stent base material consists of a metal, a polymer coating layer

containing the medicament of the present invention can be provided on the surface of




* Mce were administered with angiotensin Il at a dose of 3.2 ng/kg/day for
two weeks by using an osnotic pressure punp to prepare hypercardi a nodel s.
After 2 weeks, hypercardia, stronmal fibrosing, and fibrosing around
coronary artery were observed. In mce admnistered with angiotensin Il and
AnB0 (5 ng/kg/day) in the same manner for two weeks, onsets of these
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poly(ethylene-vinyl alechol) copolymers and the like can be used. A polymer material
having compliance respondable to expansion of the stent is more desirable.

Concentrations of the aforementioned active ingredient and the
aforementioned polymer in a solution for coating can be suitably chosen depending on
conditions including, for example, an amount to be eluted (elution rate) of the
aforementioned substances from a surface of the coated layer and a shape of the stent.
The stent is desirably designed so as to have a sustained release property in such a
degree that the effectiveness of the medicament of the present invention is maintained
for at least a given period of time. It is generally desirable to design the stent so that
a local concentration of the active ingredient can be 10 z M to 1 nM,

Methods for producing a stent and means for sustained release are well known
and conventionally used by artisans in the fields of stents, artificial organs and the
like. For example, as for drug-releasing stents for prevention of restenosis, a review
by Kozuma is published (Kozuma, K., Coronary Intervention, Vol. 1, pp.58-62), and
specific drug-releasing stents are described in Catheterization and Cardiovascular
Interventions, Vol. 55, pp.409-417, 2002; New England Journal of Medicine, Vol. 346,
1770-1771 and 1773-1780, 2002; W002/064065 and the like. The entire disclosures of
these publications and the publications cited therein are incorporated by reference in
the disclosures of the specification. By referring to these publications, those skilled

in the art can readily produce the intravascular stent of the present invention. The

infravascular balloon catheter of the present invention can also be readily produced by

suitably applying these known technigues.



: selected fromthe group consisting of arteriosclerosis, a cerebrovascul ar
di sorder, and a vascul ar di sease due to intravascul ar physical injury. 3.
The nedi canent according to claim2, wherein the vascul ar di sease due to

i ntravascul ar physical injury is vascular restenosis and/or reoccl usion
after percutaneous translum nal coronary angi oplasty using an intravascul ar
stnt. 4Ex£§§egedicanent according to claim3, which is contained in an

i ntravascular stent or a balloon catheter in a formthat enables a

sust ai ned r el HasgreséntSayéhtimtwilBbEfiore Bpecifi@llfRaban@NyithGefrehddGotthe any
one of clains 1 to 4, wherein the substance as the active ingredient is
4-[ 5, 6, fpligwing examplen- Hovges-theseentealithe presaapinvientienys petdibiad§o | benzoi c
acid or.,a salt tpereof, or 4-[[[3,5-bis(trinmethylsilyl)

pheny! ] BEPHEMMPRISH no] benzoic acid or a salt thereof. 6. A medicanent for
suppressi ng granul ation due to intravascul ar physical injury, which

conpri ses a substance selected fromthe group consisting of a retinoid and
an agenExdmpleclodiffeot bn pgolifaraim drndbtlelinbtdllsoimd smsodth nacteleveellisngr edi ent .
7. The nedi cament according to claim6, wherein the substance, has
substantial am§3Nt spethpyeclacsisandohrman nmhilical grtesn epdotheligt Bllsod

vessel . B AR GRTRIbrokOlecSHRABNRRIIARLOIFLA! 8h BR8] w1RNMbG BB due to
i ntravascul ar physical " injury, I ch conprises & substance selected from
t he growYrious concentrations. After 24 hours, BrdU was added to the culture medium, and

BrdU uptake ability was measured for 4 hours. The ratios of uptake of BrdU at the
various concentrations relative to the uptake obtained without addition of Am80 are
summarized in the table. The BrdU uptake ability represents DNA synthesis ability

in proportion to the proliferation.

Table 1

Am80 Concentration
Cell 0 uM 03 M 1 M 3 uM 10 o M
Endothelial cell . 100.0 95.1 1094 104.0 102.1
Smooth muscle cell 100.0 95.5 78.5 74.4 68.8

Example 2: Pachymenia of vascular adventitia and neointima in cuff-injured femoral
artery model
Polyethylene tube cuffs were indwelled in femoral arteries of wild-type mice

(129S5VxC57BL6) to injure the arteries. Am80 was orally administered at a dose of 5
mg/kg/day, and after 5 weeks, appearance and cross sections of the injured sites were
evaluated. Areas of neointima of the femoral artery covered with the tube cuff and

- granulation tissue around the cuff were measured. As a result, remarkable formation
of granulation tissues was observed in the mice not administered with the medicament,
in such a degree that ligatures used for ligation of the polyethylene cuffs was not
observable, whereas the granulation was markedly suppressed in the mice of the
medicament-treated group. The results of numerically expressed evaluation are

shown in Table 2. Neointima and formation of granulation tissues were significantly
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consisting of a retinoid and an agent for controlling an action of a
retinoid as an active ingredient. 9. A nedi canent For prophylactic and/or
t herapeutic treatnent of hypercardia, which conprises a substance sel ected
fromthe group consisting of a retinoid and an agent for controlling an
action of a retinoid as an active ingredient. 13 10. A nmedi canent for
SUPPI €S3ddth bl 24 9 uls- SIHRRESRIH fico WAL GAMRE kBESo-AURRL RAFE SCl ect ed
fromthe group consisting of a retinoi fd an agent for controlling an
acti on sdmmnistedtisooftth@snélicaséntye i ngredient. 11. The nedi canment according
to any one of clainms 6 to 10, wherein the substance as the active
ingredient is 4-[5,6,7,8-tetrahydro-5,5, 8, 8-tetranethyl -2

napht h ebgga) car banoyl ] benzoic acid or a salt thereof, or
4-[[[3,5:=0rS(trinethylsilyl) phenyl]carbonyl]am no]benzoic acid or_a salt
thereof. 12. An intravascul ar steginfiol filcd Nt avasghlsdla RankRoRdGaiceet er,
whi ch pentai-ns—the nedicanept-according to any ol | Ln a

f or m t hideoiatiadd es a sust ai ned rel aagsBEl7Tohm®ai d nedi canent.00 1% mm?

Granulation tissue 1.08 mm? 0.44 mm?

It is known that various kinds of growth factors are induced in blood vessel
walls against affections in the cardiovascular system remodeling. By using mice
(KLF5/BTEB2 +/- mice) with hetero-knockout of Zn finger type transcription factor
KLF5/BTEB2, which is strongly expressed in necintima of injured blood vessels among
such growth factors, studies were made to know whether or not the effect of
proliferation of neointima was induced by the retinoid action. In these knockout mice,
areas of hyperplasia sites were extremely decreased, and thus granulation was
suppressed. When a retinoid antagonist LE135 (a substance acting on retinoids in a
suppressive manner) was administered to these model mice, strong granulation was
observed. From these results, if is readily understood that the medicament of the
present invention suppressed proliferation of neointima, and suppressed granulation

at the same time.

Example 3: Effect of suppressing restenosis after indwelling of stent

Internal diameter of a rabbit common iliac artery was measured by
intravascular ultrasound imaging (IVUS), and then a balloon was expanded to a size of
1 to 1.1 times of the internal diameter and a stent was indwelled. After the
indwelling, the internal diameter was measured again by IVUS to confirm that the
internal diameter changed 1 to 1.1 times and the stent was precisely indwelled. For
each of the control group and Am80-administrated group, 6 rabbits were used. The
rabbits were orally administered with Am80 at a dose of 1 mg/kg every day, and 4
weeks after the indwelling of the stent, the arteries at the stent-indwelled sites were
collected and fixed to examine tissue images. Serial sections were prepared for the

proximal, intermediary, and distal positions within the stent, and areas of tunica

1
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-w 10D d¥ordQD! Ny$#$Sadministered with angiotensin Il and Am80 (5 mg/kg/day) in the

same manner for two weeks, onsets of these pathological conditions were markedly

suppressed.
Table 3

Control mice Am80-administered mice
Heart weight/body weight 5.65 £ 0.195 mg/g 4.78 £ 0.170 mg/g

Industrial Applicability
The medicaments of the present invention are useful for prophylactic and/or
therapeutic treatment of vascular diseases such as arteriosclerosis, cerebrovascular

disorders, and vascular diseases due to intravascular physical injury and hypercardia.
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disease, which comprises as an active ingredient a substance selected from the group
consisting of a retinoid and an agent for controlling an action of a retinoid, wherein
said substance has substantially no antiproliferative action on vascular endothelial
cells, but substantially has antiproliferative action on vascular smooth muscle cells.

2. The medicament according to claim 1, wherein the vascular disease is
selected from the group consisting of arteriosclerosis, a cerebrovascular disorder, and a
vascular disease due to intravascular physical injury.

3. The medicament according to claim 2, wherein the vascular disease due to
intravascular physical injury is vascular restenosis and/or reocclusion after
percutaneous transluminal coronary angioplasty using an intravascular stent.

4. The medicament according to claim 3, which is contained in an
intravascular stent or a balloon catheter in a form that enables a sustained release of
said medicament.

5. The medicament according to any one of claims 1 to 4, wherein the
substance as the active ingredient is 4-[5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-
naphthalenyl)carbamoyllbenzoic acid or a salt thereof, or 4-[[{3,5-bis(trimethylsilyl)-
phenyl]carbonyllamino]lbenzoic acid or a salt thereof.

6. A medicament for suppressing granulation due to intravascular physical
injury, which comprises a substance selected from the group consisting of a retinoid
and an agent for controlling an action of a retinoid as an active ingredient.

7. The medicament according to claim 6, wherein the substance has
substantial antiproliferative action on necintima of an injured blood vessel.

8. A medicament for suppressing proliferation of neointima due to
intravascular physical injury, which comprises a substance selected from the group
consisting of a retinoid and an agent for controlling an action of a retinoid as an active
ingredient.

9. A medicament for prophylactic and/or therapeutic treatment of hypercardia,
which comprises a substance selected from the group consisting of a retinoid and an

agent for controlling an action of a retinoid as an active ingredient.
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