10

15

20

25

30

35

important to inhibit the devel opnent of necrosis due
to free radical and cerebral expansion, and

wolbd#Raggul ants, thronbol ytic agents, such aspcr/gpa006/318675

ur oki nase, tissue plasm nogen activator (tPA) have
been used. Arteriosclerosis, which termis often used
i nterchangeably with atherosclerosis, is in the
conditions that the walls of the arteries becone thick

‘ m@ostamf tainhiibihehedsyalopment of aegapsisadide tp Jsgr sadical and

su Gy el‘:atsf éipa%l%qon%ﬁoﬁﬂﬁcﬁﬁggﬁ%?ﬂg ‘tﬁré&ﬁlﬁ'&% a!g‘en't§ such as

it starts w ry tot
urnkindsey dissofe plasmninagen aefdvatos ( ‘h%&ienél sed :
by vari p
-hi gh cﬁ&F&Kﬁer o Jﬁsanw}{rur:ﬁsﬂ g? i (1 % gﬁtéﬂ ?%%tdl i Hﬁgngeably with
aehemsmlﬂ:hmses sudﬂilmsodlchbenSS th@brthaqew of the arteries

§%‘} o%ﬁgﬁ{ %}Jholséls Qf%lélggﬁgﬁ)dh "1‘1\6%7 %e&%aﬁﬁd ancf Yssues are

sesmrmted Cllb]f[hbugheﬁ)l6 cal se psauak@magem ds( %ugpected that it

Rhrcar P SRl B B AE0T: Ol J2BE drcen artery, and the

dlghagenmay cbelveaﬂse@ byzwmmo(ws:a)actm bmdusl,mg h1gh blood

SREBLHR IR B OGHRIE) arP e Rkl REBC iRl cortain
ali seadear autleraes dizbetest hé& of ulrin rccmatlyccbfaagemmlﬁroals, various

cesslb%l( &g hgﬁr?éj;g&té rﬁ%%‘lngl] ?%H?b%régr 1;%1: %ﬁ” 0Si Se‘% Zﬁ obucol,

ts@atlﬁsr eclefibodteskt raartelp[lauﬂeéﬂft mienrtx fer @t eispirih), isnticoagulant

conS| d red thaég%lgg’&é@n dlbi% ‘fg’?&%ﬁfé %zlgg%l? agents egl 4

ﬂﬁmdcmvg-;rtmgcrm&nef (AQB)ol irfsbiteay, aoglcium . channel
X0 ar;%ne pat hway; anhd activation of protein kinase C
:M Sdue to hyperglycen a, accunul ati on of - advanced ’
gl ycat iRshandiggedyctiaclAlng, dulssticrsemvdathy, drenalofailure,
| oprer ul ar, .hyperte

R, 1t ChRsareaNG AR olhe DF G 6liebgessuch as

eeb§Ch @ﬂul@ﬁ dﬁﬂfatﬁhf e@ﬁda%dbﬂfﬂmamdlyaﬁdgItheerhlatologmal‘ :

in the

iGhanges; ﬁ\gpécém}P ko riaroser Los: L ARgredSy phairacellular

Hﬁﬁ@ﬁﬁ?@ﬁceﬁpf metik QbrafidéEd that thiatrenal dfiééase{spare caused by
8s%lsst212ned glll b ggdtshl?éar?l {nt?;célﬂﬁa}ng S%ls‘r%ag metabolism (e.g.

“increase of polyol pathway and hexosarhine pathway, and .actlvatlon of
protein kmase C (PKC)) due to hyperglycemia, accumulation of

advanced glycatmn end-products (AGE), pressure overload due to

" glomerular hypertension, or increased oxidant stress, and that the most

important geneses of renal diseases are increased oxidant stress as well
as hyperglycemia in the light of reports that active oxygen increases in
the intracellular abnormal metabolism or in the process of formation of
AGE (cf. Nature, 414, pp. 813—820, 2001) and that all of the increase of
hexosamine pathway, the PKC activation and increase of AGEs are
inhibited by inhibition of excess production of superoxide in
mitochondria (cf. Nature, 404, pp. 787-790, 2000).

It is known that exacerbation of insulin resistance is important
factor of diabetes onset, but the exacerbation of insulin resistance



10

15

20

- 25

30

35

‘ @revmﬁyon ran@direatanent Of\ldlabg‘gmi and

hexosam ne pat hway, the PKC activation and increase of
ACEs are inhibited by inhibition of excess production

wohosupedsoxi de in mtochondria (cf. Nature, 404cT/IPR06/318675

787-790, 2000). It is known that exacerbation of

insulin resistance is inport at factor of diabetes

onset, but the exacerbation of insulin

reS|st ancebecones. not onl at hogenesi s qQf netabaql i
byﬁam%n%eﬁbépaah%@%%%g @%t %&qﬁ‘f SHBHEQMCHH é&dlabetes

%’ﬂl‘i 18y %Jr@ﬁ[@c@k 19k &%&'ﬁ@ﬁ‘éﬁéﬁfpxﬁéﬁﬁ 8 @ﬁr@mae@@mr diseases .
|seases %g , Arterioscler. Thronb:. Vase %ol ‘

951 el disgases) (i) Arkeripsedeic el hqthaya@ée 1%*1%4—(18?&116 -823,
‘ l)' EPJdOl’l%HEQt 1t°f'1abnl§ééﬂ ronR$d Eredn €iead %m‘p'if@fréﬂneh@ rof insulin
-trealng di'abetes an I abetic conplic

sesistaneris atsefnhios ﬁﬁﬁaé’é%él%‘%‘r‘f@ﬁrﬁn@t‘ilég@tlﬁa‘ipfﬁghﬁﬁtmn It

I\ﬂpﬁ% a%f&%& Ofh 11‘1&@5%&905;{&&&' Btre@8i flANaR @&l important

2006) and_hence "an_oxi dant

£a¢tessof nndmcmg pmulﬁb r@§z’e&tan0f:ofcft HeaBHey #toPng44-948,
bﬁfg) "gﬂﬁ AkndbahAt Eﬁlcf%ﬁﬁ %fre%%s %hﬁﬁﬂ)rd%’@jf W&eiﬁfl for the

seases‘in t ht of the inproving activity - .
ggﬁﬂlsﬁt sl gevelopment of

%ﬁ‘gfgis‘éa@% 'ifi n[??% l‘éﬁt#“of ﬁ{@im ét‘fvﬂt}p of ?fi‘§lhﬁ'ﬂ remstance

year. by year as never een ound sul t abl

t her applthgugh sheinepulation of diehssic. pgyemﬁewmremal disease is
Efi‘ e%:%‘fﬂ% :57%%3} bakr, oﬁ‘Yfﬂ%%é% Iﬁ?%?? e f&]?ﬁdaa EhYﬂa‘?ﬂe therapy

o’ mai’'ntal n or exanpl'e
mmwatmgr@;alph@daaw on and . net abol | sm Q(ygen rmy

be Cha{@ﬁg‘éhe'@&g %P'}fe?s! lb%gnaﬁ b¥h °c nt he é@égﬂglal for a :

body act v gen. 1 ncl udes ra gen an
iy g didyain ox@gem nmmﬁ@m liée, aforuexemmpg éﬂ kqepanbmaél energy

BE0Ec, MSbliss] L0 Sidel i, ARG o-caed

alckiveyoxpght dh, the plenngybodﬁm a‘ble agting d@)@f@ﬁomdudes radical

As6Lond Ro41ULIBRGLLS. Aid SRESSAOEEen in a broad

geasp iincludiag dlmdﬂgﬁl&itedomygﬁamabzomhﬁ Ifqrmogenaglcal oxygen' .

SRR bRk Sabicl) LB, BRSO 3ol fPefpradical, o

- tyelrepaerexy adadaialpxyigenstrogem ma)nmbx‘lde:]—| aarmlltrogen dioxide, . |
“non-r adj

superox1dceat0r? x)ygee[n ot[‘thlo%te(r non-radical oxygen group includes a
singlet oxygen, ozone, hydrogen perox1de (H202), a lipid hydroperomde
etc. o ' B 4 o ) '

As an écﬁve oxygen which may be affective on tissue cells, there
are radical oxygens of O~ and "OH, and non-radical oxygen of H20z (cf.
YAKUGAKU ZASSHI 122(3), pp.203-218 (2002)). The 0>~ produces
oxygen and hydrogen peroxide by the action of superoxide dismutase
(SOD) in the living body. Hydrogen peroxide is changed into 'OH by
catalytic action of iron ion, cupper ion included in cells. The hydroxyl
radical attacks directly DNA, proteins in the living body. On the other
hand, the hydroxyl radical reacts with lipids and thereby is converted
into lipid radical and then produce lipid hydroperoxide.

Thus, these active oxygens such as ‘OH, H202, which are relative
with serious diseases, are mostly caused by Oz, and hence, it has been
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YAKUGAKU ZASSHI 122(3), pp.203-218 (2002)). The Q2 '
produces oxygen and hydrogen peroxide by the action of

woeupeirxisde di smutase (SOD) in the ||V| ng bodypCT/3P2006/318675

Hydrogen peroxide is changed into 'OH by catalytic
action of iron ion, cupper iofincluded in cells. The
hydr oxyl radi cal attacks directly DNA, proteins in the
living body. On the other hand, the hydroxyl radica
deatasded th firigadbstanchdraibg dapabievésugpressing Opid
radi cal -and then produce |ipid hydroperoxi de. Thus,

t hese active oxg}gens such as *OH, H2Q2, which are
IIHSQEQSU\REI@FS VENTI@Neases, are nostly caused by

gnd W ed; 1ﬁt‘&fs&%qy & studied the

nt't

-substance bei ng cap abﬁ suppreSS|ng

mﬁll mammas\l ﬂff]ecpmbieﬁthnnvef]t th@ ketwezolylalkoxy-

| 'd'?ltl &f‘d g%rlﬂ? (feq%\;dt%ﬁfeo E?L ﬁEA}P GisC dbtlllgw?e An active

|na ron raz oxydi hydrocarbostyri

@aygeat SUpprEysing] ca|¢t1|vstyk vaith 80 knoven aangichyperlipgrgan agent,
k I
PI0RRESE, BRECHVE ol Juphs 30T BRDHMRR LORRE, excellent
esyhengsslceaniabbmianis pnEviiysas cwcahhtasozxdalﬂmnia@ynerglytlasactlv1ty N
ent sy, C i s

5 sBBertithe" Theo SubalI FBICY) biybEs BHERSAT S thhrotion,
Mtcﬁnmmﬂetmssaﬂdamdnabrmlsedswaaml famtl1¢m rextigbits mgmﬁcant

TPk’ 680k, TEREREP aBlq,' BOHbLPRtR" 0GSes the

- giriarse “ekérehiors oheglafcosadexierclf ois remal of indexes for renal

SARCORS R0 SRS /RRBRE, BT, /T GRABYRRIR of the

(tadragoly & kexyedihyidroehfloadtiyvie fderivaties py ey e minidon Paobiicol  is

RirecF%g B0 end’ pRYSRIG ABR0F sRRypRbH B Rk BFAShrarction,
faatdriosclereiby rénd) disensels fhgt edabedio gldphmlpathy, renal failure,

GG BB BrARS prige suppressin

tyation drug for preventing and treating cerebrai "

~|nfarc on conpr i.Si

Lot a2 OIS b RPIGHHIAASCAGBLER 5 tBFPVide: 4 Eoplyinafign drug"

%ﬁbbplﬁéventmg and - treating cerebral infarction comprising a

Atetrazolylalkoxy—dlhydrocarbdstYril derivative (1) and Probucol.

Another object of the invention is to provide a combination drug
for preventmg and  treating = arteriosclerosis - con‘lprising a
tetrazolylalkoxy—d1hydrocarbostyr11 derivative (1) and Probucol.

A further object of the invention is to provide a combination drug
for preventing and treating renal diseases comprising a tetrazolylalkoxy-
dihydrocarbostyril derivative (1) and Probucol.

A further object of the invention is to provide a combination drug
for preventing and treating diabetes comprising a tetrazolylalkoxy-
dihydrocarbostyril derivative (1) and Probucol. ,

A still further object of the invention is to provide an improved
superoxide suppressant comprising a combination of a tetrazolylalkoxy-
dihydrocarbostyril derivative (1) and Probucol.
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Anot her object of the invention is to provide a

combi nation drug for preventing and treating

wenberi:ese! erosis conprising a PCT/JP2006/318675
tetrazol yl al koxy-di hydrocarbostyril derivative (1) and
Probucol . A further object of Xhe inventionis to

provide a conbination drug for preventing and treating
renal di seases co

EERIEE; BIES QRIBLIN rrprl %gWyI‘H derivative (1) and

Probucglig A fuygt Ber r%'iil?%h@&uﬁ@ecbﬁ\é%!ﬁbﬁn bBe&ween Cilostazol
provi de a combi hation drug for preventi ng and treating ‘
u

@pa@gn@satmq@mch I\Ezf’g])@’ JH-dependent Oz ~ production in inhibition by
sﬁé? V1Abkexy ? o tﬁlgi;’tﬁﬁﬁﬁbﬁr idr Qsldstabby ead) PAOBucol on

uco A stil object of the invention.is
tNAD (R~ depandenpﬂwepr@dm@mm de suppressant

conpr.i %‘1?923 "‘gkﬁ@%' MoWin 1nh|1l’]>1t<()]|reyr Ieffects of O 3% (gﬂostazol

tetrazolyl al rocar bostyr vative

Plonecol ! R Bro MESTRR O GF qgmbmmlmg) 4.3% @ilostazol and
Co%‘g%ff?fg@gﬁolg% r%&g%g?%lgﬁkw§%1gﬂ 9%t 38R density hPoproteln o

epen ent ~ pro uction
irabeplorlopoekowd; mise dedlhigh ehwlestesolConbi nat i on' of '

Gl | P 0

or ogag?ﬁg Ed a 'gggﬁlgoghg\?l%‘%ﬁ ﬁlgp ‘H%%E@ o% 3% Cilostazol
efloret ©. 5>f°/ooP39/b1@i:¢109lm or cﬂménbmmm,n ero@u?x%l Cipstagol and
Y. Sa"/ffloﬁpd&?édlo% Be?’o@c@ef&féo \:;\l,.ég orf"ri?l q?\;v 8/%1%1?? uﬁﬁbprotem

on at-her oscl er ot C protel

.n“eceptoarrklkadcmtImmecfedfhaghml"gﬂeﬁhoolesterol . Fig. 3

s a gra ghcﬁp% fhﬂbﬂl %ﬁ]x&%hgréff g{tg ‘ﬁ?tlﬁro%fucgl aé’d Cilostazol alone

- G| ost az buc one or
czmdalmaiamblrmmcm 3% Brobutak endar@ilastazed pgalnstolfoeal cerebral
|on|nIovv-denS|tyI|poprote|n :
écep q&l%gluli‘rﬁrgn ce fed high cholesterol. Fig. 4 is

a grap rFlghﬁvus reggedifle sﬂmmth&f&mhs af Rroducol asdaCilbstazol aloneA

R PO e oo

E]fgluSomslrargtsaph shovm ng effects of. \Probucoal.*.and

“ 8 : gii 3;?%1 6%%%&@']9 l?% H% N g%o%ru%%f %%ld éqgstazol alone

and a combination of Probucol and Cllostazol agalnst msulm resistance

.in rats.

DETAILED DESCRIPTION OF INVENTION

The carbostyrll derivative to be 1nclus1ve as one of the
component of the combination drug of the present invention is
tetrazolylalkoxy-dihydrocarbostyril derivatives of the formula:

N—N
-}
N
|

wherein R is a cycloalkyl group, A is a lower alkylene group, and the
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of glucose in rats. .. Fig. 6 is a graph show ng
effects of Probucol and C | ostazol al one and a

woondioisdsh on of Probucol and Cil ostazol agai nSecipipabé/Bise7s -

resistance in rats. . DETAILED DESCRI PTION OF
| NVENTI ON The carbostyril deriative to be inclusive
as one of - the conponent of the conbination drug of the
resent invention is . o
petyeankdx il Hrgostignyafythe caebpsirilvayckiug geeans a

S S5 n 1Be el Bu Bl BoAdS e l0Alk XhesddTup, A is a | ower
al'’kyl ene group, and thebontil bet ween_3-_and 4-positio

of thelrafisogbpvel foreviad Lhethe @cloalkyt oK étﬁcléld?fsé Ca-Cs

fgpblngondiogiys, SR 197 Shiphonile shoumg] isiopents

gyelonexylic kyslohspivbpasgy cyclopstdbut Prefersgel @peniy| cyclohexyl.

: I a&MELONSRL Y - i c Va1 . a8
T JOREE  auiehe e HRIABKECONes g R, qeiRibich as
anethydene.gr 6thslengch BEOPHERY] eretraspaihdaae, butyrene, and

\E"fe” one is tetrane LA ‘
Pr ef er Ryeferablesoarlyestyriy derivativedsi & [4-(1-cyclohexyl-1H-tetrazol-

5o bl o A Hal R SASEAL weh o e pu, e maric

R, e MR bR TG B 0E R At pgaciene,

- pottherirade nanketf Citosthgol as@e antiplajelatiagentazol as

an ant g‘%gagfeféﬁ‘tﬁoﬁ%@ﬁ% de}_igagﬁsg 32&%@@’ Shlts48ler¥at h¥BSa process

(1) -an tS thereof an or preparation

foermrepasatoni guresédrendiscisarhtiont). 3, Parenyot,2ry,489. It is
2&'&?(8 ﬁ%&%?& 3ﬂ Uls UPgterﬁaﬁ?f‘%% ,\%6'0%4 P E0Pnt %b§§§€i1 derivat‘ives )

STyrt errvatives ( an.active ox
flphaes sinngctivd dxiygen sappreesingactieity.ngr edi ent

TSPt SR PPN RS Lyl povs +

ahdnhiesl abamed pf bedhisepropylidenedittidiebisdd, tadi-tert-butylphenol],

ISR ey I thel B0 4740 Miindpapidemic

@getitzedt 1Dhd fmosendhey thipopnmpeind Kas andinhiblitory activity

Invest., 77, p.641, 1986) 4 | '
- These active ingredients, a carbostyril 'derivative (1) and Probucol

A Bikeyt o b0 U B, TORBAO AT . i

may be administered together or separately, at the same time or
different time.- These ingredients may usually ~ be ‘used in a
conventional pharmaceutical formulation. Then, these ingredients may
be prepared in the pharmaceutical formulation in a single dosage form
or in separate dosage forms.

The dosage forms are not specified but may be any conventional
pharmaceutical formulations, for example, preparations for oral
administration, such as tablets, capsules, granules, various liquid
preparations suitable for oral administration, or preparations for
parenteral administration, such as injections, suppositories.

The dose of these active ingredients is not limited to a specific
range. The carbostyril derivatives (1) or a salt thereof may be used in
an amount of 50 to 200 mg/day in adult (50 kg of body weight), which
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may be admi ni stered together or separately, at the
sane time or different tinme. These ingredients nay

wob@ld3ysshe used in a conventional pharmaceuti gal/yp2006/318675 -

. fornul ation. "Then, these ingredients may be prepared

in the pharmaceutical fornul athon in a single dosage

formor in separate dosage fornms. The dOsage forns are

not specified but.may be any conventional-

i admaidatared) ones rfmday. @nby dividingdmse dwote sevaralotimes per
fd% Orﬁbbﬁ@m 'i‘h%& lf’é h ﬁl‘%ﬁh afnd@ht %?SIO@%BSl'béé mg/day in

hul es, vario preparations suitable

@ndaxlt 400 kg afrbedy rwelghtb repihimayPe @drpmlétﬁréfiaat one time

A RSt AlblySHE M RRiiSlREH! 87 SiviRtRR ABk! B5ILF Tiostrto two

ese attive In lents ts not Ilmte ‘
$pestvieiral timge. pathélayar heylr thesteingeadignts @y prepared in a -

3041 RRLRRS (P, (eS80 ihoAbiatanth &'raBd 40028910 10 parts

éuyrrwmgt‘ceOéB’rohueolapdayl @arb&)ydwwzig%itn@f tlne carhestyail derivative

. i@o‘%?lsa‘fﬁ ﬁ%—e%?r day. Probucol nay be used in an

t'0 1000 ng/day in adult (50 kg of bod(ia ‘
\N€| ght Thewprepanatiobs stichnias eteddets; oapstlase batidrajor oral

F{i8RbLYioRe e b Efgd c}ﬂqg Boht n‘?é”ﬂl'ldﬁ dofGe tablets .
HERETS i hCaRE b b Reg s

lmgywh @repaned h@r epiving. thce alci;llvngirgrddmgés)fmhh cohggntional

MRS, Gt ctslotdh b Boigfufoslilehfel PigiDs) magnesium

, cs&ezlmﬂtytallc dan mabue e(nlq the lrkes aI’llha bepsules ey be prepared

apa Rl APRer et A Rae GaREREHE o, bl g, fited in =

rh%irhlo gelaﬂ‘.re degisiude somay sbft papsaleed Hye mival Nigwide preparations

Gk B SERBN 0Bk ek DB R L RO O BRngiontisl

satrﬁhsazbetemalgcag@m [er@bswcross)] piesetidtivesTieeg cnmthymaraben, A

e FRES ol WP Al B T3 HeEBbracions for

m&nk&e@r adnﬂnﬁstraapﬁulrﬁayThhsoo g pnepalreld by a conventional

RSt ER, B R p e SRR B present

'ﬁﬁv@ntlanfrpsae)ster@h@aera@teom céemgr p&tthy:hbl@zr alzgar or a saline
R gpépﬁ ?mPge?%lgpﬁo' qrqqlqhs pfrlegglga{t%nangu}th% Ikf%)r Trp%renteral

administration is prepared by d1ssolv1ng the daily dose of the -active
1ngred1ents as mentioned above in water and an organic solvent and
further in a polyethylene glycol havmg a molecular weight of 300 to
5000, which is preferably incorporated with a lubricant such as sodium
carboxymethylcellulose, methylcellulose, polyvinylpyrrolidone, and
polyvinyl alcohol. The above liquid preparations may preferably be
further incorporated with a disinfectant (e.g. benzyl alcohol, phenol,
thimerosal), a fungicide, and further optionally with an isotonic agent
(e.g. sucrose, sodium chloride), a topical anesthetic, a stabilizer, a
buffer, and the like. In view of keeping stability, the preparation for
parenteral administration may be filled in a capsule, followed by
removing the agueous medium by a conventional lyophilizing technique,
and is recovered into a liquid preparation by dissolving in an aqueous
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-pol yvi érpyrro I ‘done, pol yvinyl “al coh

| tSP@

parenteral adm nistration nmay al so be prepared by a
conventional method, for exanple, by dissolving the

weebhis4shgr edi ent (s) of the present inventionpciyyp2006/318675 -

sterilized aqueous carrier, preferably wdter or a r

saline solution. Preferred Ii c?w d preparation suitable

for parenteral administration is prepared by

dl ssol vgﬂg t he dal |y dose pi the active ingredients as
eBAAEd.n wat er and an organi c sol vent  and

| f U rt h e rAc'cBr@lr%Qfd’ ehé éh%@@nﬂ llr)l@éﬂtléﬁ‘Vbﬁ g:o@nﬂﬁhﬁguﬂh%r carbostyril

i ght of 300 IS prefer

eeBoeatal mazkca iy Betnt1-syblohssybad] datrazol-5-ylbutoxy]-
'%afﬁr Qﬂﬁ SMHb‘aslt&Hl Cb°'fea F!:Yél‘é%'f '\AHHQSP%Obulcol they ta)1(*)<3vgffectlve
IOIJq egepralpantarctios., naytepmn&rasw penal rdlﬁ@ases (e:g. diabetic =
Béﬂ%fdréﬂél Fg’ﬂlu%s?egﬁ oi( 81 eté§n2y| al cohol,
msr 0osa further
opt i on&)rnq/ ohitha ramhgmsms@faﬁjdnblte@g ghose efigses may be owing

and t stabi | :
ercelienhmvatdrgistioraptpsideatapctigityn |a§td a&&ﬂmrgmatyc bs;lperomde

4
s'uéjp?gs%y ggeggﬁt\%;‘g | ona% Eﬁoy/ﬁc;%h Ierzrlsggi’e't %&Bﬁgﬂgsﬁe cells are

|e£fecaaclyermruovm 0 Bdsucifm dypseppressiog smpedosgiﬂ \t mgsults also

i BBIRD i pERGUSOIORE - CHF a0 S BLY ddived from. the

@urparaxﬂae (']311)(: q@mbln:aticm Idrug of the present invention can also

) %8?&%7«%%%1%1’19 %%%)e?o%ﬂ%' %ﬁbg?ggvﬁgg T&(%@tﬁg%ﬁé@hé' Zt?fey exhibit

5oLt AT LB Sl AR, o, 0, s

fare bithzo Imannh eguaceofesedotisvdisensesr elir i kinofen dhiadnsu perox1de :

%‘g&h ?885 Ioaﬁe Fg'@gﬁﬂn A CS§ 2 % rt%te Ic%}'sgfﬂbghg%%%ueosr% chronic -

@&eelmn‘alt hafanmtfmr); s mtmﬁomldsnrdms i neertdosdiseasest ¢e.guy diabetic

P, TR R,  AEBREBRUCE PRAGREI D & Redox

'signanngast 2003, Vbid YoM B 0FY etiighsdiselssasepanticipation of 02"

ERL SRS e, eI 30050 SUperRsl d £ KBSl Mecoses

&hQ@THAS HH—ISUﬁRIaQeI (ﬂﬁ”odut:es egylt snall memlsb fih i Om?rculatory .
Prod cti.on of | H2C2, . whi ¢ch eﬁéved fr

PR SUSheR BT RS aFmasghy 450, 2002,
i/ Qﬁ—W@W velgizhadikeloses participation of 02 in renal dlseases)

Thus, by synergistic superoxide suppressant effects, the
combination of the carbostyril derivative (1) and Probucol of the present
invention can exhibit the desired effects for prevention and treatment of
cerebral infarction, arteriosclerosis, renal diseases (e.g. diabetic
nephropathy, renal failure, nephritis), or diabetes. '

EXAMPLES

The present invention is illustrated by the following preparation
examples and experiments of superoxide suppressing activity of the
agent of the present invention, but should not be construed to be
limited thereto.
Preparation 1
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inhibit the production of active oxygens such as O2'

, ' OH H2O2 , which are the main cause of serious

woheeasesy It is known that superoxi de causes. ¢eigPi0dé/ 318675

infarction (e.qg. acute cerebral infarction, chronic

cerebral infarction), arterioslerosis, renal - di seases

(e.g. diabetic nephropathy, renal failure, nephritis)

&gﬁ Ant i oxi dants 85 Redox Si.gnaling, 5, 2003, pp.
peoationmif ¢abltscl oses participation of Cin

cerebrg P on Crc. Res., 6, 2000, pp. f
whi ch Oﬂ[cl Bﬁéﬁ{é NAD( P)-H OXI dase producesAﬁ%u e |

@r[‘ﬂ-(bﬁﬁll@hp&ﬂeéﬂ tsteaml atory . system di seases

%21'[6 ﬁé%%&j_}%%tﬁé}ﬁbgl %e oses bar??ergg?: on o? ?2

|H1robeu¢ di seases) .- Thus, by synergi'stic ‘super.ox2de

inati on of the
Z‘J’%@&ﬁ%ﬁa‘ﬁ%?@% mbt}???ﬁgﬁd Probucol of the prée%ent
amh(;éapmebPharlhmcdpsla)ed effects for - 40

&\é%élﬁﬁq‘g éﬂﬂo&é?ﬁaﬁe%ﬁé’l’h&?ﬁﬁﬁ{ gJe jnfarction, 5q. -

eri oscl erosi s | seases di abeti.c
gm*hpylceﬂuzlﬂ)sd @Iapme:sen@p@rmacepewxbr di abet &k.

DR TG RSSO LAKES bR ddiot T ated by e

exanpl es eri ments of
super oﬂllrdae aboppra@svmgngmdlents/ aif thehgragent inventien, lactose,

RofRSBtrchnRE: pllitle SPAUGeofte RFBRORell Bl fh fnixture is

@rapatetedswiinG ¥ aggeous solution of hydroxypmpylcellulose and the

Sirhdiddeer SURASHY IS HIEEE BB DB mesh s5rspnlg drv thggranules

lcmrt:fnsll;y, (altmb ahenehhgraraclepeire)tadletCod st arcﬂnventmnal method

SBERBRUHOROE 20 52 caypropycol 1l ose

(Pl@m&e@ommahehté Magnesi um stearate *

: (E] anese . Phar macopel a) 2

eriment 1

' Synerg1st1c Inhibition by Combmat1on of Cllostazol and Probucol

;on NAD(P)H dependent ng productmn from ~Human - Vascular

Endothehal Cells

(1) ~Materials and Methods:.

Cell Cultures HCAEC (Human coronaly artery endothehal cells)
were cultured in the endothelial cell basal media-2 .(EGM 2). Bullet kit.
Cells were grown to confluence at 37°C in 5% CO: and used for
experiments at not greater than passage 6.

Test materials were (1) Cilostazol alone (n=4), (2) Probucol alone
(n=4), (3) a mixture of Cilostazol with Probucol (n=4): the final
concentrations for Cilostazol were 0.3, 1.0, and 3.0 pM and Probucol
0.01, 0.03, and 0.1 puM, which were corresponding to the ratio of
Cilostazol and Probucol between 3:1 and 300:1 by molecular weight.

(2) Measurement of Superoxide:

Cilostazol and Probucol were dissolved in dimethyl sulfoxide as
10 mM stock solutions. Immediately after the addition of Cilostazol
and/or Probucol at the final concentrations of 0, 0.3, 1.0, 3.0 pM and O,
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The above active ingredients of the present invention,
| act ose, cornstarch and crystalline cellul ose are

wonoeeekMel | and the m xture i s granul ated w t hp®%9pP2006/318675 -

aqueous sol ution of hydroxyprl%)yl cellul ose, and the
granul ated mixture is sieved MWth 200 nesh screen to
dry the granules carefully, arid then the granules are

tabl etted by a conventional nmethod to give tablets
00b00:GHI O EpM, , resipechinebl ot teath Wreanedium, TNF-a (50

% Frﬂl 'iﬁ%{g addey %{(Q'%AEd KR! Mcﬁ%a*?é’d (FQPJQL H@h‘r@n Rter cells ;

azol and Probucol NAD( P) H dependent
Vesel esmioseds ko i eihin- Wagedoﬂrelaidb@mgealat@ |were placed into

{1 1ﬁ’ﬁhﬁhh?ét%r3 chittmode L Eop, B BIES . fiRediately

- coronary arter

I’ I't .
belorendeadeetling @éldmmganeﬁe@ﬁl@g )2 \&EE@Hr 5 %JanléLl MDPH (final
I 3

bbb por I SRS SR HERCH, BhPfink Bl Rucizenin

(Ebls Nzemeﬂmlecrléf une s tiaty, G mMét\ms:addbdnea(acrta)lto@@penser
f h

gh%g&ﬂfﬁg*mleleg%% r‘ﬁefnélgf @%%‘Cfgﬁ#ﬁﬁ @o%\%xjpz"%ba%%lzoﬂhé for 15
giihugeszol andr e t@es tespectind 3. mrekgrangdPr obidsol subtracted. .

Oy s dBfted o MoWAtEN SELEAO% EIPANNNOPHE milligram

éDproteimy nol ecul ar wei ght (2) Measurenent of

Super ot 03 GLli05f 870l R00 R BBNE N HEBOARE B kD

di meth I'ons.

I nredi. hl el y ‘Bhe eeffedte anldCilostazol anhest)athotmmdloalone were

EGTEN P B8 LR FRRERL SR OT R ml PoBrece s Byt

t he: cuR) ure hedorder TNF-evalGatengitd )sym*gminkedeﬁm:ts of their

ETREndBPS. | ESIRRF daBivalendt! Sarfbie, (iibedadpliova) was

pduaumﬂ dutt betveerd dhenGontred, O!AastaﬂolnalbnleBQ&BbuEﬁl &léne, and

erthol.d). .l mredi ately bef or recor.di ng
gh mﬁl&]ggence NADH and NADPH (fi nal

. All tests were done by two-sided test. with significant level of 5%,‘ .

' :.by means of SAS Software (SAS Inst1tute Japan, R8.1). "
(3) © Results: ° :

'The results are shown in: the accompanying F1g 1. In Fig. 1,

- the longltudlnal axis means NAD(P)H- dependent 02 ‘ productmn (% of

Control}, and the abscissa axis means' Cilostazol concentratmn (pM),
and the line with a rhombus mark means the data of Cilostazol alone, .
i.e. no Probucol (PO), the line with a square mark means the data of a
mixture of Cilostazol with Probucol in an amount of 0.01 uM, the line
with a triangle mark means the data of a mixture of Cilostazol with
Probucol in an amount of 0.03 M, and the line with an "x" mark
means the data of a mixture of Cilostazol with Probucol in an amount of
0.1 pM.

As is seen from Fig. 1, when Cilostazol was used in combination
with Probucol, the 02~ production was significantly inhibited in
comparison with Cilostazol alone. Furthermore, the suppressive effect
was significantly potentiated by the combination of 3 uM Cilostazol and
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concentration, 100 mM each) were added, and
dar k-adapted | uci genin (bis-Nnethylacridinium

wOi2bi7aiess75 M) was added via an aut odi spenser pcr/gp2006/318675

Chem | um nescence intensity was recorded every 30
seconds for 15 minutes, and thé respective background
was subtracted. Chenilumni nescence was expressed as
counts per second _per mlligramof _protein. The

& étHMtli%&hucé)flléPy@i%%?Yoté‘HéWafY f’*ﬁ&‘(‘%) ‘| owi ng manner .
Bxprenehtects in Cilostazol alone or Probucol alone
wer e con&ared with the effects of their conpinatio

by .
Dunnet Bffecta i Cilostagal gngePrebuedlafilpnt anfein Combination on

ana

’ %)tﬂ‘é?&é&&f&sﬁflﬁ w1 n $ibe 'L'ip&ﬁx‘ﬂlbﬁ@ﬁe@@ tdrdRnéekout Mice Fed -

béSIS .. variance (two-way ANOVA) was carri-ed:
hotesterdle Control, C| | ost azoI al one, Probucol

ne n. Al tests were done b
% mg é\@%ﬁérlil@ SRR HRbHSY y

test, wmth si nlflcant vel of 50/ E
of SASLQG‘f—dwaﬁttY( QRSPFﬂEﬁtmt m@ptapgwoqi@utli DbﬁyKO mice (J.

Eﬁfﬁ“ 1&—erft T@i‘& £§4! Bﬁ 635 1AWk, | 9 Wtk sARE0 WRABK! WEs prepared

ongltu I'nal  axi s nean

@)d—l—ldqpte rme ﬁ}tsmka~ Phagtnacdwicalodst, b&iﬂ) r WEye aﬁ@d “The
th ) al
AP GaRdeAin EFMSUBIOTh A8 10R0RERREERORpEM
Gl o’s)t aE@mtmlcgr@up (n=13o Probucol  (PO), the line wth.
?Zilso azo WI lﬁg%%gé iﬁqﬂﬁ%&gﬁﬁﬁg@#&”ﬂa 01\ mM t he
| i neBwi Ohl% Prabumgleadministeradsgrai fat h4bf a mxture

o (BB AN Shelds B EOPDL4p! 0.0

and f{ at a of a
i xtG) e 0c3%CClostazpbt Olth Rrobhigobkhdnindsteaad @roupf(n=14)

coed ISR CIAEEe! T aphus ep gRbed dh Bt 14

was si dghidi tastdry thnmﬁpelrerdenb &mr’padysmlghnttdﬁ the animals and

-\

SRS eEHE T B, 580 35 BBl L amimals

k1@ Idmﬂadohnmdﬁﬁ groups in- random by stratified randomization |

\,method (SAS Software, R8.1). The doses of Probucol and  Cilostazol
‘ were determined based on the reports (Horm. Metab. Res. 2001; 33:.
.472-479, and J. Pharmacol. Exp. Ther. 2005; 313: 502- -509),

respectively. In control group, mice were administered With a high—fa’t
diet [i.e. a conventlonal feed (CRF-1, manufactured by Orlental Yeast -
Industries Co LTD.) supplemented with cholesterol (1.25 %), sodium
cholate (0.5 %) and cacao butter (15 %])] and in the test material-
administered group, the mice were administered with the high-fat diet
combined with Cilostazol (0.3 %) and/or Probucol (0.1% or 0.5 %). The
high-fat diet was administered to the LDLR-KO mice (since 9 weeks old)
in order to induce atherosclerosis (in control group). In the test
material-administration groups, the high-fat diet mixed with test
material was administered to the mice (since 9 weeks old). The mice in
both groups were dissected at eighth weeks after starting the
administration of the diet. The atherosclerotic lesion was evaluated by
picking up whole of the aorta under ether anesthesia, exposing the
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-Probuc

0.1 mwProbucol (p=0.0322 by two-way ANOVA). Experi nment
2 Effects of Cilostazol and Probucol Al one and in

w@Qma;y(ﬁggsnyon on At herosclerosis in Low Densi tyPCT/Jp2006/313675 .

Li poprotein Receptor-Knockout Mce Fed Hi gh

Chol esterol . (1) Materials and2Met hods: Low density

| i poprotein receptor-knockout (LDLR- KO mce (J. d i n,

['nvest.. 1993; 92: . 883-893) i”g 9 weeks ol.d, whic

iRBepagebaotp and s&@mmgrt 8GR aVith S ydrR §Vi cdi hec%rea of the

'a&ﬁe%oé@él%ti@ fiord NBoARAINEAS M@éﬁlﬁlagpﬁ@dnﬁmegbp lt'ﬁé rtﬁbrta was
he follow ng six groups,; %%I Control group .

zzpu@ts%tm mggg,@aalmmqﬁ Séﬂgt ajeR apd( W Olwrg:} 06t11%a0rta

‘Pr obuc gllheg% 919 l’Wa% 910%149 1114“cﬁe Q)lMln manner.

m ni st er group 0. 3% C'1 ost-azol
+ 0. 1%lPr obudl agder nitet e@%’tflrgﬂod g rﬁmgrgest}c ocHogts of the

gomhaa%ﬁin brocRKARPUER ﬁ%m@t %gdw%gomd\ml&)as carried

rror to start the experi nent

anitregtwesmdthe cantuoh @regpeami th@r@llﬁ%@@gl @dmmﬁatema@ﬁoup as

|nrand ratlfl om zat1 on

aukmwasmreagno)lp,mni ﬁb@@@yofh@mu@@llom@a@bgmvxﬂol

T

moap W@B: cmaﬁed)mthe@mcife@ta i comtrebgrowp’ tg/r bBuynett’s test.
RGBS A LSRRt Wl Sl bigrea srouy

Q1P o?n@ttk\fe r{ h@learp ‘I\%{(ﬁnﬂh‘ét&%ﬁ né‘ﬁﬁgs '(aﬂ‘lgg "QHP Sagents-

Yearst conuipatad smth‘o the L&’fﬁe¢tss uppIChlcahamHmeucol—adm1n1stered .

, sodium cholate (0.5 % and cacao
g‘}?{lgﬁ)}?@%}é‘%‘[ I'n the test material adni ni stered
gr oup, Alheestsceexmdenadm twetsided test Wittheignificanatevel of 5%,

- A iR SAs b e Ll RAR Blorkiled el e 81 7 2PuS°
t(@)theRﬁmeEs{O mce (Si nce 9 weeks ol d) |n order to ‘
. nduce,[éhtehglr,eoas %% %tﬁéfoscﬁéﬂ)tfco 1(9111 WA %Qiculépecf Qg tth%sf‘atio (%)

of the area stained by Sudan IV to ‘the area of whole aorta. The mean, .

values + standard deviation were 10..1 4.7% in Control group, 6.6 *

2.6% in Cilostazdl—adnﬁnistered group, 6.2 * 2.6% 1n_0.1% Probucol-

administered group, 4.7 £ 1.2% in 0.5% Probucol- administere‘d group,'
3.8 £ 1.2% in Cilostazol+0.1% Probucol-administered group, and 2.9 £
1.5% in Cilostazol+0.5% Probucol-administered group ‘
As shown in the accompanying Fig. 2 and Fig. 3, Cilostazol
(0.3%) and Probucol (0.1 and 0.5%) inhibited the atherosclerotic lesion
significantly in LDLR-KO mice. Besides, when combinations of two
agents were administered, the arteriosclerosis was more potently
inhibited in each combination with the doses of Probucol.
Experiment 3

Effects of Probucol and Cilostazol alone and in Combination
against Focal Cerebral Ischemic Injury in Rats
(1) Materials and Methods

Male Sprague-Dawley rats weighing 280 - 320 g were
anesthetized with pentobarbital sodium (20 mg/kg, i.p.}, and placed on



10

15

- 20

25

30

35

mat eri al -adm ni strati on groups, the high-fat diet
mxed with test material was adm nistered to the mce

wOB2s37Weeks ol d). The mice in both groups vetrgr2006/318675

di ssected at eighth weeks after starting the
administration of the diet. Th® atherosclerotic |esion
was eval uated by picking up whole of the aorta under
et her anest hesi a, . exposi ng.thel2 inner face of .aorta

aricating masy(HomepHermiq Ll SYSIETTHE ARy Al HPPRRGLUS,
@bﬂ]%ﬁq\‘?&ﬁékomg foesiRAtigoN BRI Falal térhpbﬁ'él’)uﬂer(37 +

he aorta was counted by inmage analysis of

321G e d Syssermie artarialdlapdPrssstke, agerial beed gas and pH

| ﬁ&e'rﬁ&agﬂe@%w@ fuitite {QMerhih bR AR} 994 GePBTIRIon.

order to confir e synergistic effects of

conbi nEorahceretaal isghersia wee IRdsSGERY tramsigay Omb\mon of
g%é 1&%%} Qfétreta yﬁgelaﬁ Q@(ﬂgr&s{l\gfeﬁbﬁ§ &é‘éi:ritﬁ@d (Stroke

ostazo m ni ste as between

PO8% Q8): Séd%)m ﬁ@rgaalgnblsp@ aﬂﬂlﬁmﬁll‘&@én(ﬁsﬁdﬁl iﬁ?@)t ‘@it@dthe

S04 33l B i i MR Y g tamen

| gf tlap inksraal capatid AriEhuntd léoelémgsthmﬂewwﬁ@e Yotyp Two

UL MOA SR LuSYBRE Pé5Erfu ST FelsSidwed by withdrawal of
YeElugloh; pener aisldwbd by wi

ost/azol - and Probuc m ni stered group
thesatude whread e télf thectip dleared the internal carotld artery.

G| ost’ %:I%? a{yf’gﬁ?@féc(?ﬂ é}gone %ﬁﬁf&d ad" (Wr ﬁ‘f {bnSafter 2-h

t est . STWer e t WO- Si tes

 $efy MECAcaetiusions | ragh vEexe glyen@angvolfdcmsnfs‘dﬂomnéel(mum

BPRE N ABRR D Lo ke (riTS9a8 hiicicly RSV &ERafl frozen by

slispbasireavet Hgnéd rhitrogedan ’ﬂh(é brainhwaaced ioto \ﬁh@’rram thlck

3854 BREAT ohe BEHEP sLBLPRER doflfdld A2'258 sbibudon of 2, 3,

G-triphenyltetmuzbliusn ehdoride (UPC) 6o hormawsalm®al %/°C for 30

-4-.)_

- EPBERER) AU PPt Tt vt bulrglhs Arfhdll at ec. The

UT O stained+Bri ﬂmﬁumefe photogrepdreetiuging CCRAviId & gamera -

Rt s SeARTRL D 50 Rl G Bhake R Wistem

((]rhagé-éPzrol Plus, Media Cybernetlcs Maryland) and expressed as the’
percentége of infarcted tissue in referehce to the ipSilateral heniiéphere.

Cilostazol and probucol were dissolved in d1methy1 sulfoxide
(DMSO) as a 30 mg/ml stock solution and dlluted to 10 mg/ ml with
phosphate buffered saline, respectlvely. In one group, rats orally
received 20 mg/kg of cilostazol two times at 5 min, and 4 h after the
completion of MCA occlusion, respectively. The other group of rats
received 30 mg/kg probucol orally two times at 5 min, and 4 h after the
completion of MCA occlusion, respectively. The combination group rats
were treated with 20 mg/kg cilostazol plus 30 mg/kg probucol orally
two times, respectively. Vehicle group received 30% DMSO solution
(300 W) orally without cilostazol/probucol.

The statistical analysis was done in the following manner. Data
were expressed as mean + S E.M. The comparison of the results of
hemispheric infarct areas between groups is analyzed by repeated
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(0.3% and Probucol (0.1 and 0.5% inhibited the

at herosclerotic lesion significantly in LDLR KO m ce.
BQ@d7dﬁ§557V\/nen conmbi nations of two agents wer epct/JP2006/318675 -
adm ni stered, the arterioscl er05| S was nore potently
inhibited in each conbinationl®ith the doses of

Probucol . Experinment 3 Effects of Probucol and

Ci | ostazol al one and i n Comhi nation_agai nst Focal
aeeasiEgs aualysis of varigngeifpllpwed byl Tulteyes mutléipie gomparison

Ye&ho8s o “@5& 190¢ eeﬁ@pé}@%@y TAE i gwesd coné?éérad

wer e anest hetized wi't h pentobarbital sodium (20 ng/ kg,

Isbabistiealy sigriégess 24 R<H 86 ng pad ‘(Homeot her mi ¢

‘BbpnkeRygtem Harvard Apparatus, South I\Iatlck I\/A)
.to maintain a_constant rectal tenperature (37

oc:) ‘Sydrecearebant tvohgrmisl zose Wﬁéé&ﬂséSteéktbétd@tlfﬂﬂbeU@ the
?P%B"étﬁtﬁ ?%Hé‘?é’ft%ﬁ* rrg%kpiﬁﬂ}éx%céheﬁ‘cﬁsﬁﬂ@t pale- -

repertusion, Foc schem a was

mﬁaum@datga i éhe irets sybigaied da zﬂn isehereipy 22 baleperfusion.

- 16h8%08h Bl %c&é@w@wﬁg roUIL InflaSp Hhbed{Sikinally

| 'gedepednwhenﬁhermmahslqr sre@@mdcga mgékgtm@stazol two times

ST afPH et 16C xohiBublib M Blnhlt i etio

g/ kg afrpbuc &&Wﬂﬁhmlttrﬁffﬁcépeﬂ‘f@n@ﬁmﬂnmﬂ‘alcﬂcﬁwoﬂ)@o

PGP 5 0 B FE I LB S e

ithe ahem;srahetie chradiral épfarctigirom vdiere companedf withirhat of

'Qz% 43! B ée‘vé ol ggéﬂte%?ﬁ%ﬁ%‘fé gﬁégt 8t chib‘}Bﬁﬁbﬁ' tiherapy

G- and capita rain -was
rﬁb;qmz_ﬂ@m&frozen by ‘suspensi on over |iquid mtrogen
The br
The. br BB Bop? RO Shof oLty Phitnayion
Hghn st Uprirfmyyl Ercretitol ofiGluhose adel [BSINN Resistamgk in Rats

Ihbspnafbralltradh EHRdR 7' 4G The TTC st ai ned

br ai n Distdsa Mng—lﬁmﬁ@@‘okmshdmauEattg (CUETF)demle aats 6 week

get ne S'Q%}figﬁ,] fAhdotn yr f:r}tov\%s t%?lo(x:ﬁullngtfgarVér%ﬂp'sraae%endmg on
the body weights by stratlfled randomlzed method (usmg SAS Software,
.R8.1):

i)  Control group: | . o - n=10
i) " 0.3% Cilostazol-administered group: ‘ n=10
iii) 0.5% Probucol-administered group n=10
iv) 0.3% Cirostazol+0.5% Probucol-administ. group: n=9

Immediately after the randomized grouping, high-fat diet
(commercially available feed (CRF-1, manufactured by Oriental Yeast
Industries Co., LTD.) supplemented with cholesterol (1.25%), sodium
cholate (0.5%) and cacao butter (15%])) was administered to the mice in
each group in order to promote the onset of renal disease. In the test-
material administered groups, the high-fat diet combined with the test
material was administered to each mouse immediately after grouping.

In the eleventh week after initiation of feeding, the mice were bled
from the tail vein without anesthetization, and the plasma glucose and
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h -glucose

(I mage-Pro Plus, Media Cybernetics, Maryland) and
expressed as the percentage of infarcted tissue in
woebersze to the ipsilateral hem sphere. G| ogt@a82006/318675
and probucol were dissolved in_dinmethyl sulfoxide
(DMSO) a s a 30 ng/m stock sdPution and diluted to 10
mg/ M with phosphate buffered saline, respectively. In
one ?roup, rats orally received 20 ng/ kg of cil ostazol
imulindeeekin plafima weie MeasHiedr SrBaraiely ciiconrige was
VaReAC ﬁhﬁsﬂlﬂfénurffn%?r?eglhbé{% WrasTheaQUREA, IAHROSE \Afaﬁ:.t ﬁleasured
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ddan enzymeatic paethashpsing arrosnmerniadbeavailable klt Tor” '
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cortex d striatum o cer ebr

grduptwaot cpaiped with theeffectstimecontrol gmbppdme@urmett’s test.
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onpanying area was mar
vechec ednupared helthn ithal sffects lin (hh:@tamﬁ?@oh‘gtkbadmmmtered

L cat 5 nmnand 4 h after the
é%ﬂﬁ%ﬁ)a@?on ofc {&Ssschem a, whereas 30 ng/ kg probucol
was wi tAlbiestefwerd dofiedat teatsided test Ivmsh zszgmfl(caﬁt level of 5%,
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The effects of . comb1nat1on of two agents on urinary

The control group showed a urinary glucose level of 186 £ 171
mg/ dl (n=10) which was much higher than the data in normal rats (less
than 10 mg/ dl). In the groups administered with Cilostazol and
Probucol each alone, ‘the urinary glucose was significantly inhibited,
each data being 11 * 2 mg/dl (n=10) and 11 +* 3 mg/dl (n=10),
respectively, but in the group administered with the combination of two
agents, the urinary glucose was more significantly inhibited, as 8 =+ 1
mg/dl (n=9). These results are shown in the accompanying Fig. 5.

2) The effects of combination of two agents on insulin
resistance:

The control group showed a normal plasma glucose level of 162
+ 16 mg/dl but showed a higher plasma insulin level of 9.9 + 5.0 ng/ml
(n=10) in comparison with the data in normal rats. While neither



Ef fects of Probucol and Cil ostazol alone and in

Conbi nation against Urinary Excretion of d ucose and
wonsilossssiResi stance in Rats (1) Materials and beirhpflee/318675

O suka Long- Evans Tokushima Fatty (OLETF) nale rats (6

week ol ds) were. divided randdy into the follow ng

four groups dependi ng on the body wei ghts by.

stratified random zed nethod (usi g SAS Softmar

@glo;p*)tazo nyr ¢yebusol gsfbegyﬁe Ry effert om thg, plasma glucose, the
haFRr 69'@1[6&5561‘9511@ Piotibu&bl—sﬁgwbd' é‘l i8antly inhibitory

£
4Probuc%] adm ni stered 3rou n =10 iv)

effeets apdiheopusma dpsubin. kyel ﬁpaftpargﬂowgh fhe agministration of
’ el ¥ a Ljom z r ghg th
'gjlfﬂeH:s@ olmrégr c%ﬁ?EQEal | abl'e fgglcﬁ(%lé%%w,g r?agrﬁuf g:%lrlec}n ©

B¥CQﬁHEﬁBang?ﬁ§sﬁ I ndustries ‘Co., LTD.) suppl enented
wi th chelgstgr 0% idatton §P|EE|$‘HP @ﬁ@k@iz%l (291@%0%&@01 showed
cacao buttér f was adm nTstered to the mce in
excollgnbimpreviogdifeats osr Brmtlin tfﬁ%lsbﬁh@%ﬁt of renal

di sease. In the testmaterial adni ni'stered groups, the
hi gh-fat diet conbined with the test material was
adm ni stered to each nouse i nmedi ately after grouping.
In the el eventh week after initiation of feeding, the
mce were bled fromthe tail vein wthout
anest heti zation, and the plasnma gl ucose andl5 insulin
| evel in plasma were neasured. Separately, the urine
was taken, and the urinary glucose was neasured.

A ucose was neasured by an enzymatic nethod using a
commercially available kit for measuring glucose, and
the insulin was nmeasured by a commercially avail abl e
ELISA kit. . The statistical analysis was done in the
follow ng manner. 1) In order to confirmthe
synergistic effects of the conmbination of G |ostazo
and Probucol, two-way ANOVA was carried out between
the control group and the Cilostazol-admriistered
group as well as between the Probucol -adm ni stered
group and two agent sadmi ni stered
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group, and thereby the interaction was observed. 2 )
The effects in G lostazol- and Probucol -adm ni stered

waFoaupswer e conpared with the effects in cont rpdT/g:rz(mmgms :

by Dunnett's test. Mreover™ the effects in

Ci |l ostazol - and Probucol - admildi st ered- group were
conpared with the effects in

Ci | ost azol Probucol - adm ni stered group by -Dunnett's
test. Al tests were done BV-AINB3sided test with
significant |evel .of 5% by neans of SAS Software (SAS
Institute Japan, R8. 1). The data were shown by nean '
SD ()}, (2)ARegantsfor prayenting and tawfeammxsbr%ln%ﬂercﬁon

"&/ﬁﬂzlﬁ%}hér&@suﬁ RBhYhigk¥Rs Q)f ?ﬁ? ele‘é%t 61% ef Ct!éPrazolylalkoxy—

rinary glucose |evel
Qmﬁﬁbvcaﬂrhﬁymééﬁﬁﬁ@ﬁwﬁﬁgﬁéheﬁhéﬁﬂﬂﬁe data |n norwm
rats (Il ess than 10 ng/dl). In the groups adm ni stered
with G| ostal¥olN and Probucol each al one, the urinary
gl ucos |é ificantly inhibited, each data being
11 2 ng/dl ‘10) and 11 + 3 ng/dl (n=10),
respeCtiveLy, but-in the group adm nistered with the
conbi nat hon o? two agenfls, the urinary glucose was
nore signy antTy inhibited, as 8 1 ng/dl (n=9).
These res are shown in the acconpanying Fig. 5. 2
) The eff O owbi nation of two agents on insulin
resi st ance: Theftontrol group -showed a nornmal pl asma
gl ucose level of 162 16 ng/dl but showed.a hlgher

‘whesgin Rniuki oy¢leatiylograg Asisoanigter aheyiene igroup, and the

BEMR AR cehd0r ool Tk el Mfyclops peans a

$1hg1q3baadmrgauhnﬁﬂ¢ hidrad, amnalsaaét tlmreof agd| Bmtaml and :

Probucsl BHOMEHLSRINpELCANGLY LD LAGHY HILS6LRSs, which

the pl@dsnai
calnpnisesr adi ocombititiont agbl avr lPesbucule alotﬁndsetfazelylalkoxy—,

| "dﬁl%fl&ragaladc?stf’frl?%rivﬁtmg ("i‘f&g'g%%'}ééft%guf tBinf1 and Probucol.

3. An’ agent for preventing and treating renal dlseases, which
j ;comprlses a combination of at least .one of tetrazolylalkoxy-
'Jdlhydrocarbostyrﬂ der;vatlves (1) as set forth in claim 1 and Probucol.

‘4.  An agent for preventing and treating diabetes, which

comprises a combination of at least one of tetra'zolylalkoxy—.

d1hydrocarbostyr11 derivatives (1) as set forth in claim 1 and Probucol. .

5. A superox1de suppressant, which compr1ses a combination
of at least one of tetrazolylalkoxy-dihydrocarbostyril derivatives (1) as
set forth in claim 1 and Probucol.

6. An agent for preventing and treating cerebral infarction
which comprises a superoxide suppressant comprising a combination of
at least one of tetrazolylalkoxy-dihydrocarbostyril derivatives of the
formula:
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Thus, the conbination drug of C | ostazol and Probucol
showed excel l ent inproving effects on insulin

wdo Retedasce. 17 CLAIMS 1. An agent for preventip@/anohe/318675

treating cerebral infarction which conprises a

conbi nation of at |east one df
tetrazolylalkbxydihydrocarbostyril derivatives of the
formula: wherein Ris a cycloalkyl group, Ais a |ower
al kyl ene groupm and the bond between 3- and

4- pb3|6 Zp bf \{ he carbostyril nucleus neans a single
bond o doupl# bond, or a salt thereof and Probucol.
2. An agent fg preventing and treating

arteriosgl eroBis, mhic fonprises a conbi nati on of at
| east one t etxazol yl al koxydi hydr ocar bost yri
derivativeg 1) a3] set forth in claim1 and Probuco

3. . An S or_Kreventing and treating rena

di seases, whichNonp?i ses a conbi nation of at |east
one of tetraquy alkoxydlhydrocarbostyrll derivatives

 {Bp, el A Roatnt i) 408 BBl endyoigland

. hordnietvegarn B -oandt 4{-mtlonﬁeobfthe carbostyrll nucleus means a

45LIEBOhA & KUNFHIBBERE APOIEY tlerdBf AKA PRuAG) as

obuco super oxXI
suppr e'és afn, aggnt o prewarding argb fsating e t@flomlerceeagx which

oSk h’ SEPRORLECHp DS BRI BN of ot

Ieast pmey eoft itegaanlylaikexydigrydeoearizstyni adQIIIV@hV@ml (dh as set

@g%%%@é’ﬁ 68#88rﬁ)8bq1%0§Uppressant‘ conprising a

ina l'east one of
t et razdl yAal kgegt dohymﬁmcmlhgsalym ﬂreatangvmmaﬂedlsﬂaseh,e Wthh

o(}%\xg? S%IS&% gﬁgégé%ﬂg Js& ﬁr{%s%!ngabé?ﬁ{g)r?g ﬁgpa .lln%éﬁatlon of at-

Kapbsone oofs tetra]zblgrla]é;rdxgrsdmydronaﬁiicmigrlﬂredeusvatlsem dilg as set

R R s

ar teri®scl Almsagqnb/\/rfnc h ptrequnhnsgs aads ui;reatmgd ehabetes Wthh .

rﬁ ?l%séss,ant sﬁge oide g‘uﬁplgé)s a&m% r?sm% a comblnatlon of at"

a least one of tetrazolylalkoxy—d1hydrocarbostyr11 derlvatlves (1) as 'set

forth in claim.6 and Probucol. h
‘ 10. The agent accordmg to any one of claums 1 to 9, wherem
the tetrazolylalkoxy—d1hydrocarbostyr11 derivative is 6-[4- (1 cyclohexyl-
1H—tetrazol—S—yl)butoxy]—3,4—d1hydrocarbostyr11 or a salt thereof.

11. A method for preventing and treating cerebral infarction,
which comprises administering a combination of an effective amount of
at least one of tetrazolylalkoxy-dihydrocarbostyril derivatives of the
formula:
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| east one of tetrazolyl al koxy-di hydrocarbostyril
derivatives (1) as set forth in claim6 and Probucol.

wo00fbs28gent for preventing and treating renalpct/yp2006/318675

di seases, which conprises a sgferoxide suppr essant
conprising a conbi nati on of | east one of
tetrazolylalkoxy di hydrocarbostyril derivatives (1) as
set forth in claim6 and Probucol. 9. Aft agent for
preventing apd-nyreating di abetes, which conprises a
supero.Lge sippkessant conprising a conbination of at

| east O of \{ ethr azol yl al koxy- di hydrocar bost yri
derivatiNves (1) as set forth in claim6 and Probucol.
10. The ®gent Raccordi ngyto any one of claims 1 to 9,
wherei n the L8 onIaﬁ oxy-di hydrocar bostyri
derivativé 6-[4} (1 -.cycl ohexyl | H

tetrazol - % Y] -3, 4-di hydrocarbostyril or a salt.
thereof. 117 A rfetho@ for preventing and treating
cerebral |nfarct|on whi ch conprlses adm nistering a

etrglgg I{EX%E%%@(}Y bo yr| O%d%lf léﬂlé@ésé}%?pﬁand the

| ‘bondubatvst@emmam R-pesitiomyc bbhicy ratpastpril muelens means a

éﬁgé b%ﬂﬁ" l)? edgﬁgﬁg ﬁd otrr@ sB?E‘ﬂTél%BW%% 3n é‘}?é%:twe amount

ions o : oétyrll eus neans a sing
bﬁ)ﬂrblamctd t@o@llslué)jwrm,neﬁtda salt thereof and an

ef oot e a0YEdly PRaPYsgleling. S SGbatile B8 tbridlerosis,

A et hod f or preven i'ng eriosc

~whiiclh connprises sidadiriistesing langomhmauonamﬁ an ajfechive amount of

FLEE e e A B bR PRt rogepriL ievizativey (L as set

forth fiar t:lmrm Idl ainch &nleHectian aeﬁbantlofer’mmul wf a subJect in-

§§€UCO| to a subject in need. ..13. A nethod for A
enting arid treating renal d| seases, Wwhich - »

conpri $8s admathsddon"rmeaenumg anadltmaahhgalenaﬂ fchsd:as&s, which

SRl plmisStinnh & SomBinatsn oher sliertizs wppunt of at

keist f oné hof rtetﬂ%blylélldnqmd1mdr@ﬁ:iaebo$twlladermatmés (1) as set_ .

:E)rgl'?ul%ot:lalm ar aﬂ eg! eﬂ'ectlve amount of Probucol to a subject in

. need.

14. A method for preventmg and treating dlabetes which
omprlses admlmsterlng a combination ‘of an effectlve amount of at
least one of tetrazolylalkoxy—d1hydrocarbostyr11 der1vat1ves (1) as set
forth in claim 11 and an effective amount of Probucol to a subject in
need.

15. A method for suppressing superoxide, which comprises
administering a combination of an effective amount of at least one of
tetrazolylalkoxy-dihydrocarbostyril derivatives (1) as set forth in claim
11 and an effective amount of Probucol to a subject in need.

16. A method for preventing and treating cerebral infarction
which comprises administering an effective amount of a superoxide
suppressant comprising a combination of at least one of
tetrazolylalkoxy-dihydrocarbostyril derivatives of the formula:
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need. 14. A nmethod for preventing and treating
di abetes, which conprises adm nistering a conbi nation

waoopis2857 ective anount of at |east one .of PCT/JP2006/318675 -

tetrazol yl al koxy- dlhydrcarbo:%¥r|I derivati'ves (1) as
set forth in claim11l and an fective anount of
Probucol to a subject in need. 15. A nethod for

suppr essi ng superoxi de, which conprises adm nistering
a conbi nati op—ef an effective anmount of at | east one
of tetgazol M@ahkoxy di hydr ocar bostyril derivatives (1)
as set \forth\jaNclaim 11 and an effective amount of
ProbucolN to. ajsubject in need. 16. A nethod for
preventiRg an8 treatingugerebral infarction which
conpri ses\ agh ering an effective anount of a
superoxi de sant -conprising a conbi nati on of at

| east onelg 270l yl al koxy-di hydrocarbostyri
derivatives of the f@®rnula:20 wherein Ris a

cycl oal kyl group, Ais a |ower alkylene group, and the

BesfeheRiRcs Syceafioh 6031 AT TIchNR BGRGS: Yiblp, and the

‘sBemd befayesst Jananpdr mtlop@ af stbsj eatbastyribadiclens means a

Wgﬁoharopé%éﬁjﬁdb%@d‘ dott £ 82 HQ?@BI” ﬁh'doﬁfdtﬁiaﬁ'té 'a Sub_]eCt A
conpri ses adninist’ering an ective anount

isupeedxi de suppressant conprising a conbination of’ at )

| east e | yl.a d ar.

deri vaﬁﬁves‘&( ﬁég@ﬂs}eﬁ%&f g}f-é%ex%ﬂ% I E@% fgg é ::,%ué%erloﬁclerosw,

wbich scirngcisesnadosithisterit®y am raffdasdivef amcrmtlet/e)ft Anguperoxide .

ifohdSakNd bENAls s Cas e ol Il GOMPEE S&R  least one  of

nrsteri ng t1I've anoun a.super oxl
mnmmﬂykaélmmdmlpydmmbasmﬂb dnmvatmesf(latasl sattfortein claim

R e S R A AR el
need. 18. A method foorpreventingi anyd dnchtimgathaldiseases, which
96&@?{&% &ﬁhﬁﬁ&%%g,:%i QR 098 e dAgud e&‘ egl | ‘éﬁperomde

SUper 0x

| ’suppressant comprising a combination. of at “least - orie of
' :tetrazolylalkoxy—dlhydrocarbostyrﬂ derlvatlves (1) as set forth 1n cleum
16 and Probucol to a subJect in need

"19. A method for prevcntmg and 'treating diabetes,' which
comprises administéring an effective amount of 'a:h superoxide
suppressant - comprising a combination of at least one of
tetrazolylalkozéy—dihydrocarbostyril derivatives (1) as set forth in claim
16 and Probucol to a subject in need.

20. The method according to any one of claims 11 to 19,
wherein the tetrazolylalkoxy-dihydrocarbostyril derivative (1) is 6-[4-(1-
cyclohexyl—lH—tetrazol—S—yl)butoxy]—3,4—dihydrocarbostyfi1 or a salt
thereof.

21. A use of a combination of at least one of tetrazolylalkoxy-
dihydrocarbostyril derivatives of the formula:
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1 pr epar ati on of

suppressant conprising a conbination of at |east one
of tetrazol yl al koxy-di hydrocarbostyril derivatives (1)

wéeEmi2§serth in claim16 and Probucol to a subregb200é318675 -

need. 20. The nethod accordin 2 to any one of clains 11
to 19, wherein the tetrazolyl I koxy- di hydr ocar bost yri
derivative (1) is 6-[4-(lcycl ohexyl -
| Htetrazol - S-yl Jbut oxyJ- S*-di hydrocarbostyril or a
salt thereof N-21. Ause of a conbination of at |east
one of(§eLra olylalkoxydlhydrocarbostyrll derivatives
of the formuMg..-2N1 wherein Ris a cycloal kyl group, A
is a lower alkylene group, and the bond between 3- and
4-positipns ofR the carbegtyril nucleus neans a single

e~hond, or a salt thereof and Probuco
' of a drug for preventing and

3 rRaf arction. 22. A use of a

conbi nat i on of all | e&st one of
tetrazol yl al koxydi hydrqcarbostyril derivatives (1) as

Siterkd W ik Cdy%ld(;ﬁlftgﬂ g@?\ggfgggﬁ@llo&% gﬁt flene. group, and the

trng an eatln

Honek bstweenodi and - pASH!,@l%fOfathQ)@BWhQNYéﬂ nyrles means a .
ﬁﬁ?l% BEEd%r %;986%94 Yo ?ﬂ éqq EQPS Pro ucol for the
vatives ~ as set alm ucol

fpoeparatipn @far drug .ﬁomprwemrgg pod freatiast ¢qrgba@1dmfarctlon
treati 26 3 slbpeag blﬁé]:ll(()ﬁ HPl%hcﬁaaét EREPON iAo falkoxy-

at | eas one of tetraz rocar ost%
déhydendarbestyr)l ésrlgetlvem(ih ap nsettl @r‘rh an 1claite Pt sud girobucol

(91[e gl%é‘ ﬁé@é{i&gﬂi% é)? %@fu% gxgevffeﬁ’lrtn%%ﬁ%&e?ﬁgﬁg%&temoscleros1s

| east @Re o uset oﬁaotgmébmwonhgﬁa:bdaaebgny:r@ﬁ tetrazolylalkoxy-

’ ?ﬁ?ﬁ&&%da\.’rﬁﬁéﬁ)ﬂ 8§r1§§{C}vE§ i ;lﬁakr]séil BB In gl &1 )‘%ﬂ?‘ﬁrebucol '

or” preparation o ressi ng super oxi

- Z6r tie pseparfations ofer drigl énspmvre@ﬁmanddwpatmgrr@n@l diseases.

conbi n 4' og? ClIsean : eégﬁleHgBlgB of a]t lgast one. of tetr?z?],rx{lalkoxy

tetrazolyl Focarbosty vatlives 0

| 'fchhyrdlf@al\lvbst}mﬂnda"watmesjd:] aal shqxl fogttodp, claims2 & amdidtrobucol |

PEHAERTHERon R, 405, ROTEH R g B0Ming gvercs

25. A use of a combmatlon of at least one of tetrazolylalkoxy-

- dihydrocarbostyril derivatives (1) as set forth 'in claim'21 and Probucol

for preparatlon of a drug for suppressing superoxide.

26. A use of a superoxide suppressant comprlsmg a,
combination of at least one of tetrazolylalkoxy-dihydrocarbostyril
derivatives of the formula:

N—N
-y
N
l

wherein R is a cycloalkyl group, A is a lower alkylene group, and the
bond between 3- and 4-positions of the carbostyril nucleus means a
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singl e bond or a double bond, or a salt thereof and
Probucol in the preparation of a drug for preventing

wene et ng cerebral infarction. 27. A use obc®JP2006/318675

super oxi de suppressant conprising a conbi nati on of at

| east one of tetrazolyl al koxy2di hydrocarbostyri |

derivatives (1) as set forth in claim 26 and Probucol

for the preparation of for preventin ndtreatlng .
ainglei bendeonsi douide onde Oéfaas%lﬁdg‘@iﬁpfj@nd Probucol in the

BERASIORIGEIRLS 1o Al Sy oral o

.as set 2ffor t hAi nuse a|Qf1 ZEB Stideppsisigc ofuppressant comprising a

%ﬂ?ﬁh%&io‘ﬂq 8f ié%tf o(gmpr Ei’e%ﬂr%l f%le&)gg thgarocarbostyrﬂ

I Sease supero sant :
d@mnajtsnesq laa a:sosﬂil foath dn. cdalmt% @axt Poolouesl or the preparation

B B b L epar a0

of dru@8. or ﬁreueﬂt iafg ean@upeéaxidﬁg gilpbsessant3pcomprising  a

AR AL DL AR, oSy ofi iRk ifSrocarbostyril

dierivediviese 1] B set ﬁ)rﬂzn-ujll dauhdb@arid Probucol for the preparation
lggll'ai tra (5)1l Pfsé\%lﬂtPnLg %ﬁ‘ltrg'atlﬂ %‘iilraff Qﬁéé’é’scétsy ril or a

o 29 A use of a superoxide suppressant comprising a
combiﬁation of at least one of tetrazolylalkoxy—dlhydrocarbostyrll

Jderivatives (1) as set forth in claim 26 and Probucel for the preparatlon

of “drug for preventmg and treatmg d1abetes

: 30. - The use accordmg to any one of clalms 21 to 29, wherein
the’ tetrazolylalkoxy—dlhydrocarbostyrll derivative . (1) is  6-[4-(1-
cyclohexyl—lH tetrazol_' 5-yl)butoxy]- 3 4-dihydrocarbostyril or a salt

‘thereof.



