1 DESCRIPTION COMBINATION DRUG CONTAINING PROBUCOL AND A TETRAZOLYLALKOXY-
DTHYDROCARBOSTYRIL DERIVATIVE WITH SUPEROXIDE SUPRESSANT EFFECTS
5TECHNICAL FIELD This invention relates to a combination drug for treating and preventing
cerebral‘infarctiOn, arteriosblerosis, renal diseases, or diabetes. More patrticularly, it relates to a
combination drug for treating and preventing cerebrél infarction, arteriosclerosis, renal 10diseases, or
diabetes which comprises a combination of at least one of tetrazolylalkoxy-dihydrocarbost3rril
derivatives of the formula: N-N 0-A% (1) I-1 LSRN cyclpalkyl group, A is a lower alkylene
group, and the bond betweenand 4-positions of the carbostyril nucleus means a 15single bond or a

double bondeeassRA H8IERANY ERPHERIING PROBUCOL AND A TETRAZOLYLALKOXY.-
DTHYDROCARBOSTYRIL DERIVATIVE WITH SUPEROXIDE SUPRESSANT EEFECTS

5 TECHNICAL FIELD .

This invention relates to a combination drug for treating and
preventing cerebral infarction, arteriosclerosis, renal diseases, or
diabetes. More‘ particularly, it relates’ to a combination drug for
treating and preventing cerebral infarction, arteriosclerosis, renal

10 diseases, or diabetes which comprises a combination of at least one of
tetrazo}ylalkoxj—dihydrocarbostyrﬂ derivatives of the formula:

N—N

!
}

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
15 single bond or a double bond, or a salt thereof and Probucol.

‘The combination drug of the present invention is effective on the
cerebral infarction, arteriosclerosis, renal diseases, or diabetes owing to
the superoxide suppressing activity based on the synergisﬁc effects by
combination of the above tetrazolylalkoxy-dihydrocarbostyril derivative

20 (1) and Probucol (= 4,4'-isopropylidenedithiobis|2,6-di-tert-butylphenol].

TECHNICAL BACKGROUND
Cerebral infarction including acute cerebral infarction and
chronic cerebral infarction, also known as cerebrovascular accident or
25 also as cerebromalacia, is caused by interruption of the blood supply to
a part of the brain due to occlusion or coarctation of cerebral artery
and/or vein to result in necrosis of the brain tissue or cells. The most
important risk factors thereof are hypertension, heart disease, diabetes,
and cigarette smoking. For remedy of the cerebral infarction, it is




The combination drug of the present invention is effective on the cerebral infarction, arteriosclerosis,
renal diseases, or diabetes owing to the superoxide suppressing activity based on the synergistic
effects by combination of the above tetrazolylalkoxy-dihydrocarbostyril derivative 20(1) and Probucol
(= 4,4'-isopropylidenedithiobis[2,6-di-tert-butylpheno]). TECHNICAL BACKGROUND Cerebral
infarction including acute cerebral infarction and chr@nic cerebral infarction, also known as
cerebrovascular accident or also as cerebromalacia, is caused by interruption of the blood supply to a
part of the brain due to occlusion gr.coarctation of cerebral artery and/or vein to result.in necrosis of
the brain tissd’éf’apgééﬁ&t‘ltﬂé?k’d?ﬁ %r‘l%ﬁ’f3 f%@%%?érgéﬁeer%rcﬁsre Wpté?t%%es?orr%ﬁ‘gal d

Arttisease,
diabetes, andwigelett stpouispForPshdticiagg skrebsalthvrarehol iidsagemipoasiicmhibit the
development afrgg%%ga%&f@ggﬁﬁﬁ@é@ﬂ%@g@@@{ ENRANSIAR g@@!@qg%@aggulants, thrombolytic
agents, such as urokinase, tissye plasminogen activator nggg) _hav Qggnrﬁed. o blAr%%ﬁ%sclerosis,
which term is often u#@ﬁtmeﬁﬁrﬁ abﬁr)’rbﬁ%ﬁla‘iﬁre%slt?e 0578, 18 TRthe COTTAHORS it the walls of the
arterfes beconagtthiciscledastiff, ansl tire blovdotovdigangaibaindhissuedlatedksthietedttamssugh the
canse is UnknB\é'&gﬂ'ﬁéS %ﬁg@%tﬁé tRgkit ﬁ?dt%ﬂféthﬂ@mﬁl BHT IR gg%y%%iaedﬂaetﬂmé@f@@ artteryl, and
e damage may be caysed by variqus factors; including high-bloo ressure, high cholesterol, an
irritant (e.g. niEE%WS?@ﬁLfd c -Hééa {ggs(ﬁ%%se?s ﬁab%{%go%}’tﬁdé %m%%?ngfcg?ér%opls%?e}%sis,
various drugs si@anseentusktfegexamisiéiuantichlesténslcagiaver( @b aorobies) seitibsttdofibrates),
anti-platelet agepis,(.0-,aspirig), apticaagulant agants (. gaieRalnnuaLR). bload mRsRure

controlling agents (e.g. 5angiotensin-converting enzym CE) inhibitors, calcium.channel blockers).
Rend! diseaseBr ftcititing %%g et&éﬁﬁﬂ%ﬁ?&th%%néﬁgﬂg} é,@iﬁj n%‘?‘f’rﬁ@fﬁaré"%ﬁa’rg\%@?ﬁﬁic in the
functional chaxgesaseshstshessedixpidnserulsefiltizeionzd albliiftraseledanis hEtsioyieal 20
.changes such s SOMRRUISESCIBKRSIS £ ingsrassri @diasaliyan maliix ereteprolbiregnsidered
that the renal diseases are ¢aused by su .f[ai ed high bIoogI snlgar, intracellular afmorma{ang1 tabolism
(e.g. increase: SFHRHI ﬁéﬂﬁ@@tﬁﬁb h%li}ils'gﬁr]ﬁr‘i% %gtﬁ\%%&% '§Cti9§¥i’8ﬁ%f pPotei RiREE T (PKC))
due to hyperglggemia, Ecgurhatericn.ofes fatvandse ey qatsauied eotiatingegnptesare overload
due 1;%' glomerularhyperiensionrRricreasadexidanheitessanmhiatdhe sarstimpastank geneses of
renal diseases g:grge ncre)ased oxidant stress as well as hyperglycemia in the light of reports that active
oxygen increa m-the intracellular abnormal metabolism or in the process of formation of 30 AGE
(cf. Nature, 414, pp. 8132820, 2BeLrand ihatullivithéiserbiasaa hexesting paabwailures PKC
activation and increase i AGESate inlibiledbisinbibitionel axsessREQIUEHIFEE SyRErOXide in

mitochondria (cf. Nature,.404. pp. 78}.—%90 .2000). -_Itis known that exacerbation of insulin
resistance is in?ﬁ&etﬁﬁt %?%%p}%%l 8‘7{3 18%5&,‘ urﬁ%%%%%‘érr %\tice)’ﬁ1 éﬁﬁ%ﬁﬁ@gﬁ@pﬁgé
20 changes such as’ glomerular sclerosis-due to increase of extracellular

‘matrix protein. It is considered that .the' renal diseases are caused by

isvurstaiﬁéd high ‘bl“oo_d ‘v sugar; intracellular abnormal metabolism (e.g.

“increase of polyol pathway and ‘hexosarnine pathway, and 1activation of

protein kinase‘ C (PKC))' due to hyperglycemia, 'accumulatidn of

25 advanced glyéation end-products F(AG’E), 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

30 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

35 factor of diabetes onset, but the exacerbation of insulin resistance




3 becomes not only pathogenesis of metabolic syndrome such as diabetes but also promotes the
onset and development of cardiovascular diseases and renal diseases (cf. Arterioscler. Thromb. Vase,
Biol., 24, pp.816-823, 2004), and hence, it has been considered that improvement of insulin resistance
is useful for treating diabetes and diabetic complication. It is also reported that increased oxidant
stress may be an important factor of inducing insulinresistance (cf. Nature, 440, pp. 944-948, 2006)
and hence an oxidant stress inhibitor may be useful for the prevention and treatment of diabetes and

of onset and development of 1Qrenal.di i > f the improving activity of insulin resistance.
Although the ?)%%Ctﬂa on %?%% ?gtig%%%%%%\%v?t Q)rgqr%%gg%t%séesgn Tr%%?exgg”mél )C}ela%%)a i/%é#@[ﬁere has

never been folit AlsGitapEwER ) FonpehrH résciasas of capjisvaseayat AESBBZN known
that oxygen is gsgerdiahfanselivieg leodyiirtisienée . Mainsain lifgatar, examples feleeperersal energy
production and gefabolisy, Oxyge may e chagged g sorealied agive. oxgen n g iying body
The active oxygen includes radical oxygen and non-radica oxygen.n%Pmongn%he active oxygenin a
broadsense irfsisiitRpisids dlaedd nfateiraating fHahsteadisl sphshioromelierEanhydfoxyl radical
SOHC){ an alkoxy @@%?e@d@@é{é_ﬁﬂ?@diﬁﬂhx%ﬁyéd%ﬁoﬁfﬂ@%lta@i@%h@ﬁhtzfxgg% raenaxigereanifrogen
10X1de, superoxige .etc. T.he latter. hon-radical ox up_INciu a sin n, ozone,
hYdrogen p?erc?%éjteo- {H%%ifl,cgullcﬁ)lflogh%%glgroﬁ?é’é??e cC.EYZ%Fi%SgaEﬁaac lf\?é 6%%%’(3‘% %ﬁ.%‘%%g e affective
on tissue cells2Pefs fradabivaroxgie R cROD SEFRPD HIHRBEADIRaHICBE 0}RgEAl of E20D¢Cf,
E)/AFUGAtKU Zﬁ@tﬁf%@@@&ﬁ:&k&@@@%&;ﬁg %zt})d ?@%ﬁ?& M%ﬁ&%ﬁﬁﬂﬂ%@@ﬂ p;roidde
action of superoxiae dismutase. D).l e living. poqay.. drogen peroxide.is.changed into
T 50 e e O B R e ety
DNA, proteins in the liidERBog) the prrstieadiornsd dirbriicroryicatical FeasBalitHIRAgs dnd thereby

is converted inte dipid sadiced andhiheraprogise lipid hroperaddesund a suifldbis, thesgmctive
oxygens such ?ngt)H %Plgr%%éwgic&%gée relative 35with serious diseases, are mostly caused by 02, and
0

hence, it has been FYehrands a2 Substance being capable of suppressing 0 DISCLOSURE,

OF INVENTION The pRgei¢invaridfs haselptsndmairsuidiet oie/grarisacsrsgiclataiviges of
combpination offthentetrreniialkexvditey eincarbnstyri derivatie pld Whitieisknewn D diaagan active
oxygen suppres%iri at%tjvity Wigj a k@%vri;anti-hygerli emic agegé, Pfloa%lc%, angl have fa%rgp that the

combination ex?u’blvs Sxceliéht syﬁ%?glst?clgﬁfbxi Ant g&i\ﬁ?}% hswell &8 celféln?s%é?gls%c activity

activé oxyger in the living body. The active oxygen includes radical
oxygen and non-radical oxygen. Among the.active oxygéfl in a broad
ésﬁse includinhg lipid-related materials, the formier radical oxygen

20 includes a hydroxyl radical % OHj), aﬁ:élkoXy radical, a peroxy radical, a
hydroperoxy radical, ‘a nitrogen _monoxide, a nitrogén dioxide, .
-supero’xidév (O27), etc. The latter non-radical oxygen gfoup includes a
singlet oxygen, ozone, h}idmgeﬁ peroxide (H204), a lipid hydroperoxide,
etc.

- 25 . As an active oxygen which may be affective on tissue cells, there
are radical oxygens of O~ and "OH, and non-radical oxygen of HzOq (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

30 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, Hy0O,, which are relafive

35 with serious diseases, are mostly caused by O2'~, and hence, it has been




10 for suppressing the superoxide which causes cerebral infarction, arteriosclerosis and renal
diseases, and further exhibits significant Improvement of insulin resistance and remarkably decreases
the urinal:3r excretion of glucose which is one of indexes for renal dysfunction's, and then have found
that the combination of the tetraolvialkbxv-dihydrocarbostyril derivative (1) and ' Probucol is effective
for the :prevention and./or treatment of cerebral infarctipn, arteriosclerosis, renal diseases (e.g.
diabetic ncphropathy, renal failure, aephritis), or diabetes owing to the excellent superoxide
suppressing activity: 20Thus, an object of the nye doh is to provide a combination drug for preventing
and treating cerelrahinfatstion ¢orapising adelsb Pelidallcapwisihydrocphestiribdesivative (1) and
Probucol. Another object of the invention is to provide a combination drug for preventing and
treating artenoscleross comprising a 25tctrazolylalkox7,,i-dihydrocarbostyril derivative (1) and
Probucol. éﬁ?gf & iVERidRS 1o provide a combination drug for preventing and

treating renal dlseases cathprisimgastet- azmlyiaﬁatoxyd|hmarbmﬂmmmei},vatl\$@(dl)ednd Probucol.
A further pbject of H%%tﬂe a:%}o REQUjgle-a combination Srus30fer praventingAnd teatipg diabetes

comprising atetra 0X d|h ostyril d rivative (1).and Probucol. A still further object
of the invention |Si§%’%ﬂ8‘é¥g \fi%rgﬁig{a §Y}b‘§ ng%%ng?n orfBin&tBHCof a

tetrazolylalkoxydlermmymbdmtmt(mjaﬁdlﬁtobué@imsﬂIEE@E&WlWT@N GEDRAWING
Fig. 1. is a graph %%W%PO%@'%{?@W%H&'[@é{@z&héoﬂﬁﬁ@ﬁﬁ&{bﬁn%ﬂﬁg@)%x@@ﬂ@ﬁ@'ent 02-

production in inhibition xﬁ/ %llost o;na on C%%ombln%tl n of C})I{gg zol angePL(%SpElfgo
NAD(P)H- depend@ﬂ?ﬁ odﬁ@l (0}t =16 ga%srap cs)vﬁng |n |to 2 o0 %}oy
CilostazbPalone, Gdr %spmb@@mragon@@r §@Bﬁﬁ@1ﬁéﬁoﬁ%ﬂ%%@ﬂ@f§aﬂl‘§ﬁ§% 1nfAreEetcol on

atherosclerotic lesigpeindewedessitydinopretein receptskneskoyumicerfeekhighitehelgatgicalniOFig. 3 is
a graph showing '”%‘l'b'tor&%g%%tso?f msﬁz%'c’?é%?s‘%a?@é‘ea% %5&%9&8%&?‘0&‘&%%&8”1’3'@3“0” of

0.3% Cilostazol an
- urinary ‘excretion of glucose which is one of indexes for renal

dysfunctlons and then have found that the combmatlon of the'
15 tetrazolylalkoxy-dlhydrocarbostyml demvatzve (1) and’ Probucol is
o effectivé: for the. preventlon and/or treatment of cerebral infarction, -
alterlosclelosxs renal diseases (e. g dlabetlc nephropathy, ,renal failure,
: nephntls) or diabetes owing to the excellent superomdé suppressing
actmty
20 Thus an object of the mven‘uon is to provide a combmatlon drug
for preventmg and treatmg cerebral infarction. comprl_smg a.
.tetrazolylalko;qndlhydrocarbostyrﬂ demvatlve (1) and Probucol.
' Another object of the invention is to provide a c‘ombin‘ation' drug
for preventmor and  treafing - arteriosclerosis - ,c,on‘nprising a
25 tetrazolylalkozqr~d1hydrocarbostyml 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

30 for preventing and treating diabetes comprising a tetrazolylalkoxy-
dihydrocarbostyril derivative (1) and Probucol.

A still further object of the invention is to prov1de an improved
superoxide suppressant comprising a combination of a tetrazolylalkoxy-
dihydrocarbostyril derivative (1) and Probucol.

35




0.5 % Probucol on atherosclerotic lesion in low-density lipoprotein receptor-knockout mice fed high
cholesterol. Fig. 4 is a,graph showing effects of Probucol and Cilostazol alone 15and a
combination of Probucol and Cilostazol against focal cerebral ischemib injury in rats. Fig. 5 is a graph
- showing effects of Probucol and Cilostazol alone and a combination of Probucol and Cilostazol against
urinary excretion of glucose in rats. 20Fig. 6 is a graph showing effects of Probucol and Cilostazol
alone and a combination of Probucol and Cilostazol against insulin resistance in rats. DETAILED

DESCRIPTIOﬁﬁg%@rﬁﬁ@ﬁ%%w&gerivaﬂve to be inclusive as one of the component

of the combination drug of the present invention Is tetrazolylalkoxyv-dihédrocarbost /ril derivatives of the

formula: N-N O¥A& (1} b%d%é%%%h. Fhovi R o3RS Re BaESE il AlerRiggPheans a
single bond orcadetieivid 1@ RalDireredk pen dertherabopedativtin(l) thetyelealky) group
inCIUdeS'C?"Céilostézbl alone or a Combination of Cilostazol and Probucol on
5 NAD(P_jH%dependeﬁt 02" production.
‘ ~ Fig. 2 is a eraph showing inhibitory effects of 0.3% Cilostazol
alone, 0.1 % Probucol alone or a combination of 0.3% Cilostazol and
0.1 % Probucol on atherosclerotic lesion in “low-density lipoprotein
_ 'ré,cep_tbf—knoékou‘t mice fed high cholesterol. :
10  Fig 3 is a graph showing inhibitory effects of 0.3% Cilostazol
alone, 0.5 % Probucol alone or a combination of 0.3% Cilostazol and
0.5 % Probucol oh atherosclerotic ‘lesion in low-density lipoprotein
.Ifec_cptapknockeut mice fed high cholesterol. .
_Fig. 4 is a graph showing effects of Probucol and Cilostazol aloné
15 and a combination of Probucol and Cilostazol against ‘focal cerebral
ischemic injury in rats. | . |
, “ Fi’g."S is a graph showihg ‘effects of Probucol and Cilostazol alone.
and a comBinaﬁpn of Probucol and Cilostazol againsi urihéry excretion
.-‘o‘f glucose in rats.
20 Fig. 6 is a‘graph showing effects of Probucol and Cilostazol alone
and a combination of P‘robu‘col and Cﬂoétazol against insulin resistance .
in rats.

DETAILED DESCRIPTION OF INVENTION

- 25 The cérboStyril derivative to be inclusive as one of the
component of the combination drug of the present invention is
tetrazolylalkoxy-dihydrocarbostyril derivatives of the formula;

wherein R is a cycloalkyl group, A is a lower alkylene group, and the




cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.
Preferred one is cyclohexyl. The lower alkylene group indludes 01-Co alkylene 'groups such as
methylene, ethylene, .propylene, tetramethylene, butyrene, and pentylene, among which preferred one
is tetraniethylene.. Preferable ,carbostylil derjivative is 6-14-(1-cyclohiexyl-11-1-tetrazolT
105-yl)butoxyl-3,4-dihydrocarbostyril, which has been put on the market in the trade name of
Cilostazol as an antiplatelet agent. These carbostyril derivatives (1) and salts thereof and a process

for preparatioe&@e@é@&e&isglowi m%sﬁﬁiﬁ@t 612014 dQr g 3sp diselesedrnct. Ratent

6,743,806 that the caibostyril de 5(1) have ctlv Xygen suppressing activity.
Another actw&ﬁﬂ@*’%z? ?‘ Blr:o‘bﬁ{goﬁ i<a corépgﬁnad a:11\t/|r€:}é a &Perlalcal name of. 4 ,4*-isopropyliden

edithiobis [2,6-di-tert- @mtykyb éb@weaﬁtrﬁﬁﬁalr@édyﬁbéeﬁym@m@mkeva@%ﬁ@nt@brﬁ)erl|p|dem|c
agent. Itis als gm@@mﬂ has mbﬁ@macw(ﬂ@m@ﬁpro@@w@@ﬁ@mdlzed
LDLé_)SW denS|t %2 c J. Oln Invest. §t) d These. actlvF bé{geldlents a
carbostyril det‘f\y e(%}f (?R: m%{z‘%e éf(f |% red 08 Het orosreepa%rsatgy, Same time
or different tlrr”lf“ehfhéewfi?fﬁg%h]ﬁﬂmemggﬁuwdlm&n@ézﬁmﬂ@oﬁﬁDplﬁ’érn@@@éUt@‘al

formulation. T%ﬁ?@;@lng@g@@t@éﬂm@ ed @%Mm@utm@{l lationya S|hgle

dosage form or |n s %%rate dosa e fo erd e for are § ;gecme but may be any
conventional P E ?hﬁf&?&% Bllaq ﬁe %%a‘ﬁﬁ%?e% rations for oral 30administration,

such as tablets, capSLH’ésfeg@;riaI@@Ibaﬁﬁmllié@ié@ié{mta% Slitatsio Torotal Adiieeition, or
prepayations f‘?ﬁ?ﬁ‘ @@WU“WE@&@%@@ ﬂ%&ﬂ%@@ obherose-efthese active
ingredients i ' nOttklmIIcra g 1611 &0 Cilostazol as an antiplatelet agent.
- These carbostyrﬂ derlvatwes (1) and salts thereof and a process
' for preparatlon thereof are dlsclosed in U.S. Patent 4,277,479, It is
“also dlsclosed in U.S. Patent 6,743, 806 that the carbostyril derlva’aves '
15 (1) have an. active owgen suppr ssing’ actmty
Ancther active mgredlent Probucol is a’ compound having a-
chemical name of 4;4'- 1sopropyhdened1th10bls[2 6-di-tert- butylphenol]
‘and has already been put on the market as an antl—hyperhpldemlc
' agent. It is dlso known that this compound has an-inhibitory activity
20 “of production of oxidized LDL (low-density lipoprotein) ‘(cf. J. Clin,
Invest., 77, p.641, 1986) , SR S
- These active mgredlents a earbestyrﬂ derlvatlve (1) and Probucol
may be administered together or separately, at the same time or
different time..  These ingredients may usually ~ be used in a
25 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
30 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
35 an amount of 50 to 200 mg/day in adult (50 kg of body weight), which




range. The carbostyril derivatives (1) or a salt thereof may he used in 35an amount of 50 to 200
mg/day in adult (50 kg of body weight), which is administered once a day or by dividing into two to
several times per day. Probuccil may be used in an amount of 100 to 1000 mg/clay in adult (50 kg of
body weight), which may be administered at one time but tnay preferably be administered by dividing
the daily dose into two 5 to several times per day. When these ingredients are prepared in a single
dosage form, they are incorporate(’ in a ratio of 0.25 to 10 parts by weight of Probucol per 1 part by

weight of the garbasiyil dervayedd):0n2, 3 Heranfidihe Rispatalions suelias iablets, gapsules,

liquid for oral 10 administration may be prepared by a conventional method. The tablets may be

prepared by nfi@hg thehurRl |ﬁb‘?‘¥d}f§hl‘€§3€\@|ﬂ?c%ﬂv§mf6‘ﬁ’éf ﬁa}rﬂgc%tpc%@game@%d?as gelatin,
starches, lactesi)dfnekgiol hednatedabt)gurhirhblieagntidhadikén Feredpaules.ensiyrive prepared

by mixing W'thdﬂ?rﬁ%ﬁ&%&%@&ﬂ?ﬁ'ﬂ@%{éﬁﬂi@@%ﬁ%@ aiadinadhardigg d?‘%@é‘ﬂﬁ‘t‘!? Q4 soft

capsule. The oral liquid preparations suc as r%rups orelixirs aré prepare mlnlngthe active

ingrefiient(s) difd $WEERniHY SH &S é’ sulf 58), tﬁ‘r%%"eﬁ?ﬁ?@é‘ée@té MéEtApRrasEn! &
propylparabenyjrogilordntaghatons, aﬁnhyheﬂmmiﬁls@prapmwmasrf@npaméme}sl’admﬁnmmnon may

also be prepasd {py; g fonreatiaal. 2ALMethas for xampie, bidissalyg the aivepgredient(s) o

the present invéntionin a sterilized aqueous arrler pre rably water or a ution. Preferred
Liquid prepardtio?E&tBle fofisenteral administration is prepared by dissolving the daily dose of the
active ingredients as riiastignegakdveris watehard anadigasjc separicandligbikirtier ioml

polygghviene olyaplihadngBnplecuiar weiloht of 3001, wiich fﬁ@{ﬁ&%{aprgC&@%@ted with

lubricant such as sodium carboxymethylcellulose, methylcellulose, po r%v yrro one, and Polyvinyl

alcohol. The abA% RuRTBREFEFALSAS B BréhéraBhBe AERELiREE GRS SRfctant (e.g.
benzyl alcoholphhenodcatitinesosid)sasfunbicdegeladifyrtteroption ailytewith anagumImmmgent (e.q.

susrose, sodup e a \oniceLanstheles asiapilzera pullsand e Uk i of keeping

stability, the preparatioh for parenteral administration may be filled’in a caps y removing

the aqueous T HY FH eRfibhA RSERAGTHG RhAlie, 85HinenER cered Rt Hiduid
prepiegation byldissolytigtin araguéous &mediucapder Usathe oraéxcﬁqu:inilg;imﬁiﬁ"m’mt

invention, by camtining he QQ%YM%E’@EM%%}&%%PH{%E s £ﬂé Ctlve ingredient(s &
1-cyclohex3rl-111-tetraZol-5-y1)butoxy3,4 dlhydrocarbos ril, or & satt ereof with Probucol, they are

effective on cePSHaPTRAFERONS HFERGE s RITERSH) dlgé‘é%’éé’%él@@% E“ﬁélﬁﬁlr%%’éﬁﬁﬁrﬁcenal
failure, nephritipyopyitiabetes), co@nemthéanecharisthding didkibiti i thgse edfedis msagobe owing to

the excellent sw%%uggﬁgﬁggggﬁgﬂtyﬁgy @ggeyb@xly R ggll%sayrlgég%ﬁt%ﬁgxldant

activity and synergistic superoxide 10 sup f% essing effects, by which the s]u{peromde affecting tissue

cells?bte effectfRSly IR d0EF*BEIIES PByLES %ﬁ&%@ﬁé‘r&ﬂ@rﬁ%‘s’% IS RFRSRIR of
production of 'dHy$:12082, whmrsa@ellmd/eanmomlme:atmeromdefefhbl&mﬂﬁmtmmdm@l@fethe present

invention can algm jpRit thepraduction;of @cfivegeyaeasisuch @ﬁl@ébleOHf&lzo%a}’élﬂfé}éﬂf’ are the

main cause of serious, diseases. It is known that syperqxide causes ' Cerebral g(garctlon (e .g. acute

cerebral infarctSHERBHR! b%?eﬁapﬁﬁgﬁé%ﬂn RS ESsi reiai isdases ‘ﬂjedlﬁﬁl@i"cﬁ:
nephropathy, rmgrédﬂwﬂsmmm@t(ohﬂhtmwants &NRBﬁO&JSﬂgH&nggﬁ;rﬁ@O&lpmS%%? which

discloses partigipatign- of 02 k%lyethylene glycol having 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 liguid preparations may preferably be

further incorporated with a disinfectant (e.g. benzyl alcohol, phenol,

30 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 aqueous medium by a conventional lyophilizing technique,

35 and is recovered into a liquid preparation by dissolving in an agueous




20 cerebral infarction; Circ. Res., 86, 2000,, pp. 494-501, which discloses that NAD(P)H oxidase
produces 02- and participates in circulatory system diseases such as arteriosclerosis; Eur. J.
Pharmacol., 450, 2002, pp. 67-76, which discloses participation of 02- in renal diseases). 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. 3(}5 ngl%n us‘gae present invention is illustrated by the following preparation

examples and experlments of superoxide suppressing activity of the agent of the present invention, but
should not be construé¥t8TsEN#Nt R dhAPERS S5 PEsRINEBN 1Y Fombaing T ctsbasartve

ingredients of theripeaisent inyentiartidadtade, ep[ms@ar@y@@gegfygtgﬁq%g@%pge ngg;}twell and
the mixture is-gran eqQus. s of hydr Icel uI se, and t ranulated
'mixture is S|ev%e Hk?&%é\ﬂ mesfw{g%geﬂér?) l%lo dg%%?ﬂeggﬁglgsz ﬁﬁ)? %@ﬁetﬁ% QWGIes are
tableffed by a 88nV&HGoHAl %fﬁﬁﬁ%lvmﬁﬁkqm&am@f@l Rhiseaaceldgical E)qimiments
Experiment | _nephrofgtisrgisticainhilitios by-Slombinagoaieficiiesta’zol and Probucbl 200n
NAD(P)H- dependent Ot o?rﬁldeu%ggk{a%%gl% %a% le?é %ﬂggéhgyi%c%egg@g%y 8%‘?{@5 and

Methods:
to the excellent supelede suppressing activity, that is ‘chey -exhibit

’excellen_t synercrlstlc antioxidant activity and synergistic superomde ,
10 sm:)pressmfI effects by which the superoxide affecting tissue cells are
.effectwely removed Besmes by suppressing superoxide, it results also
in inhibition of productmn of "OH, H0;, which are -derived from. the
_.superox.lde The -combination drug of the present mventlon can also
‘inhibit the productmn of actlve oxygens such as Og g "OH, H20, , Wthh
15 are the main cause of serious dlseases It is Known that superoxide:
- causes cerebral mfarctlon {e.g. ‘acute cerebral infarction, chronic
' cerebral 1nfarct10n), Vartemoscleros‘i's, ' rehal ‘diseases (e.g. | diabetic
~ nephropathy, rénal failure,- nephritis) (ct.. Anthldants & Redox
'Slgnahng, 2, 2003, pp 597 607 which d1scloses partlclpatlon of O " in.
"~ 20 | cerebral mfarctlon, C}.rc ‘Res., 86, QOO " Pp. 494 -501, which chsclosesv
‘that NAD(P)H oxidase produces 027" and participates in circulatory .
system diseases such as arteriosclerosis; Eur. J. Pharmacol., 450, 2002
pp. 67-76, which discloses parti‘cipationy'of Oz~ in renal diseéses)
Thus, by synergistic superox1de supplessant effects, the
25 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. '

>

30 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.

35 Preparation 1




Cell Cultures: HCAEC (Runian coronary artery endothelial cells) Were cultured in the endothelial
cell baSal media-2 (EGM-2) Bullet kit. 25Cells were grown to confluence at 37C in 5% CO2 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 uM and Probucol 390.01, 0.03, and 0.1 uM, which were
corresponding to the ratio of Cilostazol and Probucol between 3:1 and 300:1 by molecular weight.

Measurementlglf? dg ?&ostazol and Probucol were dissolved in dimethyl sulfoxide as 10
mM stock solutions. Imme ate?[y after the addition of Chas-L270" and/or Probucol at the final

concentrations of 0, 0$Z2EBOBEIESN| and 0, 10 0.01, 0:03, 0.1pM, respbEBQERL S0 the culture
medium, TNF-t @Oln@/yalbwmddéd@ndddf;%c were incubated for 4 hours. After cells were

exposed to th %r(})gc% were placed into " the Iumlrf eter (IVIiCrolumat
LB96P, EG 8| rt rrimediately ore :recording chemiluminescence, NADH and NADPH
(flnal%oncentrgf%hu%b pM, each) were added and dark-adapted Iumgemn%% -Nrinethylacridinium

nitrate, 5 pM) Wastaddq{ddpamsa Btmhwx@hemllumlneseence intensity@as recorded every 30

seconds for 1%@@5&% (?H%eah Ve . nd was subtracted. 10 Ia)emilumineseenee was
expressed as counts per s per mi am 0 pro ein. " The statistical analysis was done in the

following manf&stalling reliHests tﬁa@ﬂﬁﬁ%‘%@ HA6PPEEYUCOl alone werd compared with the
effects of theurmgmbmpmp@yc&m@m@&\(s zi@@lnese Ph:':u*macope1a§ 4

10 Magnesmm stearate (Japanese Pharmacopeia) 2
" The above active ingredients of the pre‘s‘ent inventidn lactose,
comstarch and crystalhne c:ellulose are mixed Well and the mmture is
‘granulated with 5% aqueous solution of hydroxypropylcellulose and the
granulated mixture is sieved with 200 mesh vscreen to dry the granules
vlS carefully, and then the gra;iuics are tabletted by a conventional niethod
‘ " to give tablets (1000 tablets).
Phérmac’olcgicél Experiments

' Expemment 1.
_ Synervlstzc Inhlbmon by Combmatlon of Cﬂostazol and Probucal

20 ,.oh NAD( VH- dependent, G)g : productlon from. ~ Human - Vascular
| Endothehal Cells o

(1) ‘Materidls and Methods:.
Cell. Cultur_es: HCAEC (Human coronary artery endothelial cells)
, were cultured in the endothelial cell basal media-Q_(EG‘M—Q)A Bullet kit.
25 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 uM and Probucol
30 0.01, 0.03, and 0.1 pM, 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
35 and/or Probucol at the final concentrations of 0, 0.3, 1.0, 3.0 uM and 0,




15 2) In order to evaluate the...Synergistic effects of their combination, :two-way :analysis Of variance
(two-way ANOVA) was carried out between the Control, Cilostazol alone, Probueol alone, and the
combination. All tests were done by two-sided test with significant level of 5%, 20by means
of SAS Software (SAS Institute Japan, R8.1).. (3)Results : The results are shown in: the
accompanying. Fig. 1. In Fig. 1, the longitudinal axiteans NAD(P)H-dependent 02-: production (% of
Control), and the abscissa axis means Cilostazol concentration (pM), 25 and the line with a rhombus

mark means theydata ¢f-Cilgsiazal aleREeLavaR Piakycel PO dhk.ling.withA square;mask means the
data of a mixture of Cilosfazol with Pr %IC Lin.an amount of 0.01 plvi, the line with a triangle mark
means the dafs8fRthasa Yt I@&éj_ &%\?ﬁ% %%%&%FH%&&%B&& 5063 pit EAEHE line with an

"x" mark 30 nvears ¢hpatEa 6bahuxINE of, @mmlmmmbgmma’mmw@.mw_. © Asis
seen from Figl WHEH (08I0 WRS diseddP e@pBinatan %t@%%&ﬂdlhe fAZag sigRificantly

inhibited in comparison with C,ilostazglﬁ?lqne. Furthermore, the suppressive effect 35was significantly
potertiated by%ﬂ@%%mﬁﬁ’f'&ﬁgi‘i“& 3§ %ﬁ%ﬁ&}%ﬁ“&%ceﬂ N s 'P%cowé98%3ZgMWo-way
ANOVA). Expedmeatt 2ation Eff66tg1df Cilasty zoleandalibtalicehAl ate lared mpCoinbicégionion

Atherosclerosig o howsReqsivkBARIBie Raseriortinackout iee Fed Siah Chnlssierol

(1)Materials and Methods: Low-density lipoprotein receptor-knockout (LDLR-KO) mice (J. Olin:
Invest. 1993; $2°BBEIBTENGREFES WRIERS B NARi AL prepaidd SShPREPRIFORUKE
Pharmaceuticah@ny fetd.) Ward usedid he msipaisweere reciteddwngroupits in tise follavting six groups.
10 - Chemiluminescence was éxpressed as counts per second per milligram
of protein. H _ |
The statistical anélysis was done in the following manner.
1) The effects in Cilostazol alone or Probucol alone were
compared with the effects of their combination by Duhn_ett’s test. |
15 2) In order to evaluate the synergistic effects of their
combination, :two-way :énalysié, of . variance (mo}wayg ANQVA) was
carfi’ed' out befcween the Control, Ciles’ta’zol alone, Pfobucol alone, and
“the combination. - . ' N o
| o All tests were done by two-sided test. with significant level of 5%,
20 by means of SAS Software (SAS Institute Japan, R8.1). |
| (3) ~ Results: ‘ '
The results are shown in- th_é accompanying Fig. 1. In.Fig. 1,
~ the longitudinal axis means NAD(P)H-dependent Og'f'produption (% of
Contral), and the abscissa axis means Cilostazol édncenfration (M),
25 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 pM, and the line with an "x" mark
30 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 Oz production was significantly inhibited in
comparison with Cilostazol alone. Furthermore, the suppressive effect

35 was significantly potentiated by the combination of 3 1M Cilostazol and




1) Control group (n=13) 2) 0.3% Cilostazol:adminiStered group (n=14) 3) 0.1% Probucol-administered
group (n=I14) 4) 0.5% Probucol-administered group (n=14) 155) 0.30/0 Cilostazol + 0.1% Probucol
administered group (n=14) 6) '0.3% Cilostazol.+ 0.5% Probucel administered group (n=14) Prior to
start the experiment, the body weight of the animals and total cholesterol were measured, and based
on both data, thc animals were divided into six groub% in random by stratified randornization 20
method (SAS Software, R8.1). The ,doses of Probuc01 and Cilostazol were determined based on the
reports (NormOMe{ﬁQ. ﬁg,%@]@%;ﬁ%ﬁ%&&%mlz Exp. Ther. 2005; 313: 502-509),
respectively. In_control group, mice were adniinistered with a high-fat diet [Le. a conventional feed
(CRF-1, manuWiental Yeast 25 Industries Co., LTD.) supplemented with cholesterol (1.25
%I, sodium cholate (0 Bffé&tanct caitastbatien (b Poyibandinioe teatmate iabadrrinistereshgroup, the
mice were adrapisigredh il ihe ok fas il comBiaerwih Rleslaral (0,3, and/arL ool (0.1%
or 0.5 A)). The high-fat diet was administered to the LDLR-KO mice (since 9 weeks old) 30 in order to
inducé atheros%l‘&g%@@}’?%@?ﬁbl group). in the test material-administration groups, the high-fat diet
mixed with test thaterial atasiadnandtereditaithe mice (since 9 weeks old). The mice in both.groups

were dissected at eighﬂtg,w%ﬁggeﬁg@ﬁﬁgge%e p&g@g@@%&%@@ g%gLﬁbﬁ@}th%g%I?ptic lesion

was evaluated by 35picking up whole of the aorta under ether anesthesia, exposing the 12 inner face
of aorta and stxiHfhg .’Eﬁ’éi?étslﬁ?[ﬁ?%W%@e(ﬁ?@%ﬁoﬁﬁé@%ﬁ%%gc@?&ﬁ@I@%E}érp(%’d?ﬁé?ging
fats/lipids) in whwplezafthkeaartanwas sokatethby inmage: dicaly siwof stdined'areawstdiwholi@area of the
aorta~Ihe statistical ¢ i : RE.ip. lowin i o i order to confirm the
:syn%(r)gistic eff%@%%?%%%n%ﬁ%gg}%f %ﬁge%%;ﬁgn%%%%ﬁ?ﬁm%ﬁéy&%ﬁ%VA>was carried out
between the controlgrotiBHRALREPERtEZSlkadministered group as well as between the
ProbucoLadministezéd gr86p @ﬁdﬁmcﬂg@uﬁmwﬁﬂﬂiﬁﬁé@ﬂ@m{wf BHd thereby the interaction was

bbSen-ed. 102) T ef@_clt% i@&m@%@aﬁﬂﬂi@f@%@%‘"@%ﬂ@%ﬁ@d group were compared with the

effects in control group 'by Dunnett's test. Moreover, the e ilostazol- and
Probucol-administeféd Group RRABUSBEAEIRIHTRE 8{@&%(i?l"f"éiféstazol+Probucol-administered

groupsby Dunnett's #st.0.3% Ciloéfazol +0. 1% Probucol administered group (n=14)

6) “0.3% Cilostazol + 0.5% Probucol administered group (n=14)

_ 1 :Prior to start the experiment, the bedy weight of the animals and
total cholesterol were measured, and baséd or;«both' datét, the animals
were divided - into six groups in random by stratified randomization.

20 method (SAS Software, R8.1). The doses of Probucal and Cilostazol
wérg d‘etermined based on the .repo'rts’ (‘Horm.. Metab. Res; 2001; 337

472-479, and J. Pharmacol. Exp. Ther. 2005; 313: 502-509),
respectively. In control group, mice were administercd with a -high~faf

diet [i.e. a conventional feed (CRF-1, manufactured by Oﬁental Yeast

- 25 Industries Co.', LTD.) sup>plemented 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)

30 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

35 picking up whole of the aorta under ether anesthesia, exposing the




15All tests were done by two-sided test with significant level of 5%, by means of SAS Software (SAS
Institute Japan, R8,1). (2)Results: The area of atherosclerotic lesion was calculated as the ratio
(%) of the area stained by Sudan IV to the area of whole aorta. The mean 20 values standard
deviation were 10.1 . 4.7% in Control group, 6.6 2.6% in Cilosta7ol-administered group, 6.2 2.6% in
0.1% Probucoladministered group, 4.7 1.2% in 0.5%% Probucol-administered group, 3.8 1.2%in .
Cilostazol+0.1% Probucol-administered group, and 2.9 1.5% in Cilostazol+0.5%

Probucol-ad m@ii%rn éicgrbg% %ﬁ%{;%é?%wd%g@g%%@%%i% Igg%jf%\/andﬁllg .a%egi@s{%ol (0.3%)

and Probucol ) e atherosclerotic lesion s icantly in LDLR-KO mice.
Besides, wherfEeRBifasiiicotafeherddiienaiatisinids) fﬁe‘ﬁﬁ%%?glé]ﬂ?s%c\ﬁ% Yste. potently
inhibited in eachwarabinstipnayithuihel poisast of Rirodd cale 3RExpearimantdea of EffectsafiProbucol and
Cilostazol alone and in.Combinat .@gﬁ!@\z E I 1@IC 1RjuUry | (1)Materials and
Methods - Male S&ggﬁg@gg{v%é rats élla%?r% E%lg{é? Q goﬁggﬁéﬁéﬁ%%ﬂ%ﬁgﬁnh pentobarbital
sodiubn (20 mg/kg, i.p.}) and prRceBRT 13% %ﬁi@%a&}%ﬂorﬁﬁé’éﬁﬁéﬁﬁé BRIFKESSyterf2Harvard
Apparatus, Southd¥atiakiod A)ftamedntainl seenhRanbiesid| teroperaturaN@T/0.5@p Systémiic arterial
blood pressure, arterial bloo e red. Juring ischem; fler 22j11
reperfuaion. 595%5 %@?gé%aﬂls%?g%ﬂgo\?v g‘é{ﬁ u%%%agk;ﬂétrgﬁg%gét%&%s%%%ﬁ o%@f%[gbfae%}#} d%cerebral
artery (MCA) d&@FedioubRiaeseridés (SHokE ABee Do BAIs1Fis @b rfsh SUOrS#FBERY (3-0 in
size) with the ragndtipwasiagmanced:fiom teexitraahcaratidicnters inid sheviednen of the internal
caro{ig artery until blocking theflow gkthe MCA. Two 10haurs after Mgé‘uocco(‘il-lésti?ﬂirf%%f%ion was
allowed by withdrawal of S o ~ ‘

B group were compared with the effects in control group by Dunnett’s test.

Moreover, the effects in Cilostazol- ‘and Probucol-administered group
,,Were 'compaied with the effects in Cilostazol+Probucol-administered
group by -Dunnett’s test. '

15 . All tests were done by fwo-side'd"tésft with sigxiifi’carit level of 5%,
by means of SAS Software (SAS Institute Japan, R8.1). '
(2)  Results: - o

- The area of athe-rosdsrdtic lesion was caiculated as the ratio _(%)
of the area stained by Sudan IV to the area of whole aorta. The mean
20 values * standard deviation Wé‘ré 10.1 * 4.7% in Control group, 6.6 +
: 2.6% in Cilostazd}.~administerad group, 6.2 + 2.6% inAO.l% Probucol-
administered group, 4.7 + 1.2% in 0.5% Probucobadministere‘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. . ,
“25' As shown in the a.ccompanying Fig. 2 and Fig. 3, Cilostazol
{0.3%) and Probucol {O.l 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.
30 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
35 anesthetized with pentobarbital sodium (20 mg/kg, i.p.}, and placed on




the suture thread until the tip cleared the internal carotid artery. For analysis of cerebral infarct, at
22-h of reperfusion after 2-h left MCA ocelusion, rats were given an overdose of thiopental sodium and
decapitated, and then the brain was quickly removed and frozen by 15suspension Over liquid nitrogen.
The brain was cut into a '2-mm-thick caronal block.. The brain slices were immersed in a 2 % solution
of 2, 3, 5-trinhenyltetrazolium chloride (TTC) in norrkdl saline at 37C for 30 min and then fixed in 10 A)
phosphate-buffered formalin at 40. The TTC-stained brain slices were photographed using CCD video

camera 20 arhdﬁ%%ﬂ,gg ér?’%’%%g%%%%&%cggﬁg{&i@i age ﬁ]??r%/%}%ts stem (Image-Pro Phis,
&

Media Cybernetics, . expressed as the pergen?ag’e 0 HRRETE reference to the
ipsilateral he atick t40 SRaHY PIO BLESRAEFE dTSSERI g RNtiRadthyA Kiiffoxide (DMBO) as a

30 mg/ml stock seldfionsardedilitest torid) i yitsaGphosphatalbyibeed salng [pgpectively. In one
A pooluson e B S S A B SFab0Loritiny two tmes at 5
min, ahd 4 h after the EBAIEEERPERMER BEERISIEH Haspeei/bly trarstomisinatiorigrouh rats 30 were
e S e e s
was done in e R0 Traatier. Dot b r S be g RS L e Sighrison of e
results of 35heRTEpheHR TdreCarechise il supS T 2y edid sy repeinse the hisasares analysis
of variance follomeed l@yf@n&gy@eﬂfqﬂﬁp@mm[ﬁpm&s&l@s@@m% W@Oﬂﬁﬂp differences
conaSiently domad e e B b S Bl R G At
pale-stained at®4 HtHE FatS isiee il tehe-Hpselfaral shanindperakiarond siowwn. in the
accompanying Fig.. 4,Rbe infarbtased vaspralginaibfeducedwbendhe-animalsarali rgceived 20
mg/kg Cilbs’[az,?ﬁ!ﬁ%é@%%dusion, rats were giVEn an-overdose of thiopental sodium
Vand:‘décapitated, and then the brain was quickly removed and frozen by
15 ~ suspension ‘-f(‘.)ver: liquid nitrogen. The brain was cut into a 2-mm-thick
coronal ‘block. .. The brain slices were irﬁmeréed in,>‘a.2_ % solution of 2‘, 3‘,‘ '
‘ '5~tﬂphéhy1tetrazolium chloride (TTC) in normal saliﬁ‘e at 37°C for 30
~ min and then fixed in 10 % phos_phate—bﬁffered.'form‘alin at 4°C. The |
’T’FC~s‘téiné‘d brain slices were photographed using CCD video camera -
- 20 " and the size of an infarct was calculated with image analysis ;syste'm
(image-Pro Plus, Media.'Cybemeti'cS, Maryland) and expressed as the'
percentage of infarcted tissue in r_eferehce to the _ipéilateral hemiéphere.
Cilostazol and probucol were dissolved in dimethyl sulfoxide
| (DMSO) as a 30 mg/m! stock solution and diluted to 10 me/ml with
25 phosphate buffered saline, respectively. 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
30 were treated with 20 mg/kg cilostazol plus 30 mg/kg probucol orally
two times, respectively. Vehicle group received 30% DMSO solution
(300 ul) 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
35 hemispheric infarct areas between groups is anaiyzed by repeated




10at 5 min and 4 h after the completion of 2-h ischemia, whereas 30 mg/ kg probucol was without
effect. Treatment witheilostazbl (20 mg/kg) and prohticol (30 mg/kg) in combination significantly
reduced the hemispheric cerebrainfarct area when compared with that of vehicle, indicative ofa.potent
synergistic effect of combination therapy Experiment14 Effects..of Probueol and Cilo-stazol alone
and in. Combination against Urinary Excretion of Gllftose and Insulin Resistance in Rats (1) Materials
and Methods . Otsuka. Long.:Evans Tokushima. Fatty (OLETF) male rats (6 week . 20olds)

were divided r I f ng on the. hts by stratified
randomized m%l%%%u(%lg 59’%%%% twm- 1&§%§#§§Y gggrcp))D %g?&) )l%uﬁllepé(fos ol- aééamlnlstered
group:ii = 10 5fPR5%R W@Eﬁ%ﬂﬂ SOMPASISREY grouprii @’CPF&Y@S‘%@W@%% '
Probucol- adm|guat1gﬁoan3ns§g9uﬁdmmaﬂlately)af&r the randomized grouping, high-fat diet -
(commercially gvailab §CRF 1, manufactured by Oriental Yeast Industries Co., LTD.)
supplemented with cho esterol (1.25%), sodium 30 cholate (0.5%) and cacao butter (15%)) was
admintistered to the m@@ﬁﬁ@%@%éﬁ%ﬁﬁ%@@@%&ﬁ@ﬁ&éﬁﬁ@@ﬁé&f ideatificfisentes In the

test-material adoriristerat groupsrthe hllgﬂ“&é&ft dietbomtired yyithc-thedest Mmataiial yas-administered
to each mouse @f{[% gﬁ%lg ﬁ{t%grroal{glgg él’tweedetlgv?i1 ek aftzé%wzl iation Ioff feedlng the mice
Mt &Sfﬁ Plasr

were bled 35fro vein without anes etlzatlon an ,,Iuc%se an8 15 insulin level
in plasma Weréméﬁgﬁ?@dngéﬁa@ﬁ@?lﬁﬁ@m%s‘iaﬁbﬁ 1&%%@@@%’@8@1@@?@@@}&5 measured.

Glucose was nedsdert by an ¢rzymaticlnetadl vetngwe caumessirby-awitable kidarmeasuring
glucgse, and the nsylin Waw MEASHIS LAY A QTR B AYlaRIS ELISA K oc 30
mg/kg probucol was without effect. Treatment with cﬂostazol (20
mg/ kc) and probucol (30 mg/kg) in Combination significantly reduced
the hemlsphemc cerebral infarct area when compared with that of
. 4V6h1(31€ mdlcatlve of a. po’cent svnerglsmc effect of combmatlon therapy
15 EXberimen‘c 4 ' ‘

- Effects_of Probucol and Cﬂostazol alone and in. Combination
against Urinary Excretion of Glucose and Insulin Resmtance in Rats
(1) Materials and Methods . .
o Otsuka Long-Evans Tokushlma Fatty (OLETF) male rats (6 week

20 olds) were divided randomly into the followmg four groups dependmg on
the body Welghts by stratlfled randormzed method (usmrI SAS Software
R8.1): S o
i) Cohtml group: | “ o o n=10
if) 0.3% Cilostazol-administered group: | n=10
25  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

30 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

35 from the tail vein without anesthetization, and the plasma glucose and




The statistical analysis was done in the following manner. 1) in order to confirm the synergistic
effects of the combination of Cilostazoi and Prebueol,. two-Way ANOVA was parried out betWecn the
control group and the Cilostazol-administered group as 1.0well as between the probupol-administered
group and two agents- administered group, and thereby the interaction was observed. 2) The
effects in Ciloetazol- and. Probucol-administered gr%)ﬁp were compared with the effects in control,
group by Dunnettis test. Moreover, the effects in Cilostazol- and Probucol-administered group 15were_

compared with, 6 gffegl. 19 GllastionalRrohusehagminisieled gun iy Qupnetfsdest Al ests

were done by two-s test .significant level of 5%, by means of SAS Software (SAS Institute
Japan, R8..I). ﬁ@&a@\ﬁé@%HWM@(m?ﬁéﬂ%ﬁ%&@ﬂs‘.:.}lﬂeﬁﬁé SeCiRGH S RBination of
two agents onpyrinayngjucase: methbdeusingod. groumshainitg avardiadniye glitclose level of 186 171

mafdi (=10) whichyas el bigherdban e daa A ebiats ess 25 tham tamgid. in the

groups administere stazdl'and Probucol each aione, the urlnary% se wassignificantly
inhibitad, _eachadﬁﬂm%ggﬁ@lﬁfg/di (n=10) and 11 3 mg/d1 (n=10), respectively, but in the group
administered with the Combinaticicel twebgtnts athe anaary thladodewagmore:significantly inhibited,
as 8 130mg/di (n=9).Fhese ﬁsu%%&aerle %ow&&qf{pl%ao&pénp%;‘%qgig& Seffects2ornggifects of
combination of two- age?ﬂs on Insulin A , . - .
combination of Cilostazol and Probucol, two-way ANOVA was carried

out betWeeh the ﬁ:cnltrolv group and the CiloStazoLadxhiriisteréd gfou“p_as :
10 | well as between the PrQbucol;administcred gfdup and two ageﬁts.—
administered gfoup, and thereby the_intefactioﬁ was obéervgzd. )
2) The effects in Cilostazol- and Probucol-administered
- group were cdmparéd with the effects in control group by Dunnett’s test.
.Mdreovler-, the effects in Cilostazol- and Prqbucol-admiﬁistered grou?
15  were compé‘,rcd with  the effects in ‘CiioétaZoHPrdbucolmadministered
| group by Dunnett’s fest. - o o
All tests were done by two-sided test with significant level of 5%,
by means of SAS Software (SAS IriStitut’e_ Japan, R&I). The data were
N “shown by mean + SD (n}. o
20 ' (2)  Results: .
' ‘l) The effects of ..combixiation of two agents on urinary
" gucose: | '

The control gr’oup'shdwed a urinary glucose level of 186 = 171
mg/ dl (n=10) which was much higher than the data in norrﬁal rats (1esé *
25 than 10 mg/dll. 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

30 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

(o™
U1




resistance: The control group showed a normal plasma glucose level of 162 - 16 ing/dl but
showed a higher plasma insulin level of 9.9 5.0 rig/m1 (n=10) in. comparison with the data in normal
rats. While, neither 16 Cilostazoi nor Probueol showed arty effect on the plasma glucose, the
combination of Cilostazol and Probucol showed significantly inhibitory effects on the plasma insulin
level compared with the administration of Cilostaz-di%r Probucol alone. The results are shown in the
accompanying Fig. 6. Thus, the combination drug of Cilostazol and Probucol showed excellent
improving effegt; Insulin. resi i I : a gompinat f st.ane of
etrazolylalkoxéaﬁﬁgﬁggﬁiiﬁﬁggﬁaa%%% It\%é%o%n%?g: %fn %ﬁ?l&%ﬁ%ﬂ% %é%eéttc?l%alkyl group,
Ais a C1-C6 &R%E%%?éélﬂfé%%&%ﬁé@‘ﬁ’%%%&@%‘é?tié@gﬁﬁ@%r%w Hiicleus
means a singlefbarng enatteulileshondneutsatvitiereohandelreldtedifordtienpreparation of a drug for

preventihg ah%&ﬁgg{%?eﬁﬁbraﬁggﬁi(&@n',alone.  The results are shown -in the

5 accompanying Fig. 6.

Thus, the combination drug of Cilostazol and Probucol showed

excellent improving effects on insulin resistance.




20 2.A use of a combination of at least one of tetrazolylalkoxy- dihythocarbostyril derivatives (1) as set
forth in claim 1 and Probucol for the preparation of a drug for preventing and treating arteriosclerosis.
253.A use of a combination of at least one of tetrazolylalkoxy- dihydrocarbostyril deriv&g}y@qﬁ@) as set
forth in claim 1 and Probucol for the preparation of a drug for preventing and treating renal diseases.
18 4. A use of a combination of at least one of tetfazolylalkoxydihydrocarbostyril derivatives (1) as
set forth in claim | and Probucol for the preparation of a drug for preventing and treating diabetes. 5

5. A use of a combination of at least one of tetraz?xlgklmydihydrocarbostyriI derivatives (1) as set
forth in claim 1 and Probucol for preparation of a drug for suppressing superoxide. 106.A use of a
superoxide suppressant comprising a combination of at least one of tetrazolylalkoxy-dihydrocarbostyril

derivatives of the formula: 15 20 (1)
1. A use of a combination of at least one of tetrazolylalkoxy-

dihydrocarbostyril derivatives of the formula:

5
10
15 ()
wherein R is a cycloalkyl group, A is a Ci-Cg alkylene group, and the bond between 3-
and 4-positions of the carbostyril nucleus means a single bond or a double bond, or a
salt thereof and Probucol for the preparation of a drug for preventing and treating
cerebral infarction.
20
2. A use of a combination of at least one of tetrazolylalkoxy-
dihydrocarbostyril derivatives (1) as set forth in claim 1 and Probucol for the
preparation of a drug for preventing and treating arteriosclerosis.
25 3. A use of a combination of at least one of tetrazolylalkoxy-

dihydrocarbostyril derivatives (1) as set forth in claim 1 and Probucol for the

preparation of a drug for preventing and treating renal diseases.




wherein R is a cycloalkyl group, A is a Ci-C6 alkylene group, and the bond between 3- and 4-positions
of the carbostyril nucleus means a single bond or a double bond, or a 25salt thereof and Probucol in
the preparation of a drug for preventing and treating cerebral infarction. C Si 19 7.A usétofid.”
superoxide suppressant comprising a combination of at least one of tetrazolylalkoxy-dihydrocarbostyril
derivatives (1) as set forth in claim 6 and Probucol fol $he preparation of a drug for preventing and
treating arteriosclerosis. 58.A use of a superoxide suppressant comprising a combination of at least
one of tetrazolylalkoxy-dihydrocarbostyril derivatives (1) as set forth in claim 6 and Probucol for the
preparation of a drug for preventing and treating renal diseases. 9. A use of a superoxide
suppressant comprising a cambiatioBopiFhierst Qe ne afdedrezelylaikxytdikydrocarbostyril
derivatives (1) as set forth in claim 6 and Probtteol for the preparation of a drug for preventing and
treating diabetéifydrocarbostyHkdese attewsrtingstecafytbrie dritmingad Reobusphéoeihahe tetrazol yl al

koxy-dihydroc arbostyril derivative.(1) is 6-[4-( 1 -gyclohexy]- |l |-tetrazol-5- 1
5yl)butoxy]-3, ﬁ@ma{gga %9%‘7‘% %gir grgé{ﬁ\%wé é%lg.ﬁ treating JlaLetes.

5
5. A use of a combination of at least one of tetrazolylalkoxy-

dihydrocarbostyril derivatives (1) as set forth in claim 1 and Probucol for preparation of
a drug for suppressing superoxide.

10 6. A use of a superoxide suppressant comprising a combination of at least
one of tetrazolylalkoxy-dihydrocarbostyril derivatives of the formula:

15

20

(D
wherein R is a cycloalkyl group, A is a C;-Cg alkylene group, and the bond between 3-

and 4-positions of the carbostyril nucleus means a single bond or a double bond, or a
25  salt thereof and Probucol in the preparation of a drug for preventing and treating

cerebral infarction.
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7. A use of a superoxide suppressant comprising a combination of at least
one of tetrazolylalkoxy-dihydrocarbostyril derivatives (1) as set forth in claim 6 and

Probucol for the preparation of a drug for preventing and treating arteriosclerosis.

8. A use of a superoxide suppressant comprising a combination of at least
one of tetrazolylalkoxy-dihydrocarbostyril derivatives (1) as set forth in claim 6 and

Probucol for the preparation of a drug for preventing and treating renal diseases.

9. A use of a superoxide suppressant comprising a combination of at least
one of tetrazolylalkoxy-dihydrocarbostyril derivatives (1) as set forth in claim 6 and

Probucol for the preparation of a drug for preventing and treating diabetes.

10.  The use according to any one of claims 1 to 9, wherein the
tetrazolylalkoxy-dihydrocarbostyril derivative (1) is 6-[4-(1-cyclohexyl-1H-tetrazol-5-
yl)butoxy]-3,4-dihydrocarbostyril or a salt thereof.



