DESCRI PTI ON CARBOSTYRI L DERI VATI VES FOR ACCELERATI NG

SALI VATI ON BACKGROUND OF THE | NVENTI ON The present
wonveniisan rel ates to a pharnmaceuti cal conposi PCOAPI004/009992

accel erating salivation and use thereof. Mire

particularly, the present invéntion relates to a

phar maceuti cal conposition for accelerating

sal ivation, which conprises as an active ingredient a

carbostyril conmpound of the formula (1): ru

rmi H2CAHCOCOHO / ==\ R - >DESFRIPEIPNwherein Ris a

hal ogen atom and the substitution position of the

substituent on said carbostyril nucleus is the 3- or

4-position, and the bond between the 3- and

4- posi t i @ksoofvrrhepmarResing Fér AdekRMaTE ehihefrran

single bond or a double bond, or a pharmaceutically

acceptable salt thereof, or preferably conprises as an

active ingredient 2- (4- chlorobenzoylam no) - 3- (2-

qui nolon - 4- yl)propionic acid or a pharmaceutically

acceptable salt thereof, and further relates to a use

BACEaROUNar besTHEI INYBNAONd for accel erating

salivation and for prophylaxis and/ortreatnent of

xer osThri areasnwelhvastdonetrkddtesr taceebhramangutical

salivation or for prophylaxis and/or treatnent

composition for accelerating salivation and use thereof.

More particularly, the present invention relates to a
pharmaceutical composition for accelerating salivation,
which comprises as an active ingredient a carbostyril

compound of the formula (1):
COOH
- —\_R
N~ ~O
H

wherein R is a halogen atom, and the substitution position
of the substituent on saild carbostyril nucleus is the 3- or
4-position, and the bond between the 3- and 4-positions of
the carbostyril nucleus is either a single bond or a double
bond, or a pharmaceutically acceptable salt thereof, or
preferably comprises as an active ingredient 2-(4-
chlorobenzoylamino) -3~ (2-quinolon-4-yl)propionic acid or a
pharmaceutically acceptable salt thereof, and further
relates to a use of said carbostyril compound for

accelerating salivation and for prophylaxis and/or
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xerostom a, which conprises admnistering orally said
carbostyril conpound to a subject in need. BACKGROUND

WORT0sBaldiva pl ays an inmportant role in the nmai RCEARIV0€009992

of the oral environnents and the oral functions.

Narmely, there are two functioms of saliva of dietary

i ntake function and a function of maintaining the ora
envi ronnent Wth respect to the dietary intake

function of saliva, saliva exhibits a digesting action
suehtasntopfakebASEPMAR) MBAt HEY lbebusg aﬁghaﬁg@§ﬁive
enzynme action, or an activity of maintaining taste
sensaniretiinhr saghvesbliabi pirz&biroprobhydskant apg/or treatment
secretion of gastin (which is a carbonate
dehpdtogénaswhichWeohpréspecadmgntigéefingt psaldly said

mai ntai ning oral environnents, saliva exhibits
selrboké&amiihgceinpevndoiot he subgelrtorint heemicous

menbranes, recalcif ication action of the teeth,

anti bacterial action, inmmunization action, tissue

repair pronoting action by growh factors, etc., and
BACKGRDIUADMARAGry action. Recently, there is an

increase in the nunber of the patients, who suffer

from Bgpdsal playsoancampedthytvavileudinf dbkeoms.intenance of
Therefore, the social demand for treatnent thereof has
haenoiradr eas¢donhgposakindathenolrad HeeotfiowsdbeNagely,
acconpani ed by abnormality of salivary gland per se
gaéiédah¢ tadi gunenibher agy sall ipar otfi diikitaryainwelke as

y

function and a function of maintaining the oral environment.

With respect to the dietary intake function of saliva,
saliva exhibits a digesting action such as formation of
alimentary bolus and digestive enzyme action, or an
activity of maintaining taste sensation through
solubilization of tastant or secretion of gastin (which is
a carbonate dehydrogenase). With respect to the function
of maintaining oral environments, saliva exhibits self-
cleaning effect on the teeth or the mucous membranes,
recalcification action of the teeth, antibacterial action,
immunization action, tissue repair promoting action by
growth factors, etc., and antiinflammatory action.
Recently, there is an increase in the number of the
patients, who suffer from hyposalivation caused by various
factors. Therefore, the social demand for treatment

thereof has been increased. Hyposalivation has been found
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net abol i ¢ di seases (e.g., Basedow s di sease, diabetes

mellitus, etc.), or other diseases such as coll agen
wdizesaged] and further hyposalivation is cause#CbyP2004/009992

stress factors or side effects of various nedicines.

In the recent aging society, Bhe function of salivary

gland i s decreased by agi ng, and various nedi cations

for various conplicated di seases supervened in the

agi ng people are done, and as a result, it has been
lyoirsd derewiipdrated bmrﬁimomaba’ty enf ssaliFvary rglandnper se

hyposal i vati on woul d be i ncreased nore than ever in
datsed. by rrdyiposiin viEhetapy tore pangtkditls edeenedll ang by

sonetinmes has a crack due to dryness of the ora

mavalbyl ibydideates patd entBafedypbs adiserseon donpeheds

of a pain when eating, and further conplains of
mibITitcwsdt yewd th chiewigeordssedsen sigch Fus tbetlageni s

known t hat hyposalivation causes unconfortable feeling
disédhec oy adnd afityheorhypss el dvsoider s apgused by stress
articul ation disorder, and further causes denture
fwstebs | bt ysideoot ffeat s esf vasedtusimadlvevhas. In the

bl ennorrhea, nouth inflammtion, pneunonia, and

b gest i ¥gidysioncséton. tHbeftnpttah appsatavaon gland is
artificial saliva is enployed as a treatnent of
hyppsatityabyoaigibyl dhe ehfectisthedeodtisntefiporaayious
and limted. Anethole trithione,which is known as a

AUBEBL Al e8EPEDEc80OMDStVendd in the aging people are
done, and as a result, it has been considered that a number
of patients suffering from hyposalivation would be
increased more than ever in future.

In hyposalivation, the tongue is reddened, and
sometimes has a crack due to dryness of the oral cavity, by
which a patient of hyposalivation complains of a pain when
eating, and further complains of difficulty with chewing or
swallowing. Further, it is known that hyposalivation
causes uncomfortable feeling in the oral cavity, or taste
disorders and articulation disorder, and further causes
denture unstability, tooth caries, onset of alveolar
blennorrhea, mouth inflammation, pneumonia, and digestive
dysfunction.

The topical application of artificial saliva is
employed as a treatment of hyposalivation, but the effect

thereof is temporary and limited. Anethole trithione,
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cevi nel i ne hydrochloride are used as a salivation
accel erator, and they have sone defects, for exanple,

wohaosgfifsact s t hereof are unstabl e and there i sPar/JP2004/009992

probl em of possible side effects in digestive system

such as nausea, vomting, anordexia, abdom na

di sconfort. Under these circunstances, a new

nmedi canment for treatnent of hyposalivati on has been
strongly desired. The carbostyril conpounds of the

ebbok i6r knPun( 25 anduscprobessereptprepapatpbn and
thereof are disclosed in JP-B-63 - 35623, and this
cevéraline hvdsodhderddesarhatiseese soApoiasiane

useful as an antiulcer agent. It has al so been
diselesetiorhaenthshesr beveysphecdepeahds dre egemplejnthe
the treatnent of various diseases, for exanple, as an
aféactbothereattneme vhsyabiei endnthamentison pepblem of
JP-A- 3- 74329) , or as an antidiabetic (cf., JP-A- 5-
14884B) e. skdet kéfecits hasdabsethwensgissemosadht hat nausea,
t hese conpounds exhibit a somatostatin increasing
sohiiihy, ornameadti vabgonfi nedhidhistongostnat Fsteti these
reduction (cf., JP-A- 6- 509587) . In addition, it has

al souhetandiesg| asedwt hatlitheeptesent tceapoends odr e

useful as an agent for protecting intestinal nucosa
diyposdedvatfion ABsAbeeh- s21d662) deasradur ease

inhibitor (cf., JA-A- 7- 101862) , and as an

I nt er fegkicarbo8tiyehilbicbapo(iatls, oFPtAe 8bo¥25Tdrmulas (4) and
cancer inhibitor (cf., JP-A- 9-

a process for preparation thereof are disclosed in JP-B-63-

35623, and this literature also discloses that these
compounds are useful as an antiulcer agent. It has also
been disclosed that the carbostyril compounds are useful in
the treatment of various diseases, for example, as an agent
for treatment of gastric inflammation (cf., JP-A-3-74329),
or as an antidiabetic (cf., JP-A-5-148143). Further, it
has also been disclosed that these compounds exhibit a
somatostatin increasing activity or an activity of
inhibiting somatostatin reduction (cf., JP-A-6-508587). 1In
addition, it has also been disclosed that the present
compounds are useful as an agent for protecting intestinal
mucosa disorder (cf., JP-A-6-211662), as a urease inhibitor
(cf., JA-A-7-101862), and as an interleukin-8 inhibitor
(cf., JP-A-8-12578), as a cancer inhibitor (cf., JP-A-9-

71532), and as an agent for treatment of eye diseases (cf.,
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71532), and as an agent for treatnment of eye di seases
(cf.,JP-A-9-3018 66) . Furthernore, the carbostyri

woanpmursds are di scl osed to be useful as an i nRCDiIPIING/009992

of ADP - ribosylation (cf., JP-A - 10- 231246)
agent for treatnment of intravbtal toxin - type
bacterial infection (cf., JP-A- 10O 231247), and as an
NADase inhibitor (cf., JP-A - 11- 228413) . DI SCLOSURE

OF I NVENTION A s nentioned above, the decrease in

StAvat3 OB 6anct | Bar theriere, sthe ctarprsbyei | gonpeynds are
of oral sanitation, and further in order to inprove
dheclpedd tio dfe | usef ol ahew| vehilylpeopd €, ARPTHPesybition
whi ch has been drastically increased, and hence, it

hat. beEn-Ales0 2812 66 devas opn aagene £6F etréayement of

sal i vation accelerator, or a nore effective agent for
Dtiopiyl ax1 stoxin+ emperendcioér kel osh HedaloThécHr eséhtA-10~

i nventors have been intensively studied in order to

i312l ) neanmdeds caneldDéoe iclcEbetati Ngf sal TRak+bh;228413) .
as a result, have found that the carbostyril conpounds

of the above fornmula (1), especially 2- (4- ’

chl orobenzoyl - amino) - 3- (2- quinolon -

B yt)LESURE O0F CINCENTION a pharma - ceutically

acceptabl e salt thereof exhibits an excell ent

sal i vas i eenBcesbar abong, athé vikyrande ai sosextebt toh

prophyl actic and/or therapeutic effects on xerostom a,
andcfioal hyyhpyeaagepiphispecbl e prneseatr bivenailon.
Nanel y, an object of the present invention is to
sanitation, and further in order to improve the quality of

, as an

life of the elderly people, a number of which has been
drastically increased, and hence, it has been desired to
develop a more effective salivation accelerator, or a more
effective agent for prophylaxis or treatment of xerostomia.

The present inventors have been intensively studied in
order to find a new medicament for accelerating salivation,
and as a result, have found that the carbostyril compounds
of the above formula (1), especially 2-(4-chlorobenzoyl-
amino)-3- (2-quinolon-4-yl)propionic acid, or a pharma-
ceutically acceptable salt thereof exhibits an excellent
salivation accelerating activity and also excellent
prophylactic and/or therapeutic effects on xerostomia, and
finally have accomplished the present invention.

Namely, an object of the present invention is to

provide a pharmaceutical composition for accelerating
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provi de a pharmaceutical conposition for
accel eratingsalivation conprising as an active

wongrsadisant a carbostyril conpound of the abovectorroi/en9992

(1) or a pharmaceutically acceptable salt thereof in

adnmi xture with a conventional épharmaceutical |y

acceptable diluent or carrier, which is especially

useful in the prophylaxis or treatnent of a patient
suffering from hyposalivation. The present invention
dairtresriqr ovonteisl sl ph sz sreave L G ieiare coperdi¢nh 4 oparbostyril
prophyl axi s and/or treatnent of xerostom a, which
conprirst o Astlza sveve eformriali 6ht @r carbostya¢eutically
conpound of the above fornula (1) or a

Phespiemels | salt ytlecepf abt eedmlttureredbthi a cemyrbienal -
Wi th a conventional pharmaceutically acceptable

shd treantewtr i cal Ty encc&oirdlhbe nbi lyenheoprezsenier nveni ¢loanis
provi des use of the carbostyril conpound of the
dopead @1 (1) ufefubainf tice uwroghal aeds canebteaspént ¢bHra

accel erating salivation and for prophyl axis and/ or

pd ehd e ngudf e xen @ st oom ah arals & Ut vdetopr ovildespaesethod

for accelerating salivation and for prophyl axis and/or
ifneatvent Dirxespspoovaddy adphaisiesibgcéhecomposition for
carbostyril conpound of the fornmula (1) to a subject
proplegtax Theapd gsent réaveaht onf | netoslesmihe Woltbweogprises
enbodi nents . 1. A pharmaceutical conposition for
ascehesativng safryaiend &ocadbaktadil nesipatthdnofwhhehabove

conprises as an
formula (1) or a pharmaceutically acceptable salt thereof
in admixture with a conventional pharmaceutically
acceptable diluent or carrier. Furthermore, the present
invention provides use of the carbostyril compound of the
formula (1) for manufacturing a medicament useful for
accelerating salivation and for prophylaxis and/or
treatment of xerostomia and further provides a method for
accelerating salivation and for prophylaxis and/or
treatment of xerostomia by administering the carbostyril
compound of the formula (1) to a subject in need.

The present invention includes the following
embodiments.

1. A pharmaceutical composition for accelerating
salivation for oral administration, which comprises as an

active ingredient a carbostyril compound of the formula (1)

or a pharmaceutically acceptable salt thereof in admixture
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active ingredient a carbostyril conpound of the
formula (1) or a pharmaceutically acceptable salt

woheaersaafstin adnm xturewith a conventi onal PCT/JP2004/009992

pharmaceutically acceptable diluent or carrier. 2 .

The pharmaceutical conpositiod for accel erating

salivation for oral adm nistration according to the

above 1, wherein the active ingredient is 2- (4-

chIorobenzoyIaninoL - 3- (2-quinol on-4-yl)propionic

wetld arcenpéathecelt Pearhyceetbpadby easarptahépedilugnt or
The pharnmaceutical conposition for accel erating

sarrvarion for oral adninistration according to the

above 1 or 2, which is a nedicanment for prophylaxis or

treat?ent Thexehasnagentidal Themphairheeutpcabccelerating

conposition for accelerating salivation for ora

adbhivatioat fon acebrdimynietratiabogsecerding, teahicbh pbove 1,

a medi canent for prophylaxis and/or treatnent of

xrepsinntheaaconpanyngge8jiegtenss2syAdebherobepkoylamino) -

hyposal i vati on. 5. A pharnmaceutical conposition for

prophylaxbsonndt gl ) preptoent etidepovstopharfiecevktakally

adm ni stration, which conprises as an active

bogeptdapbe aatar bbhsrgoifl. conpound of the formula (1)

or a pharmaceutically acceptable salt thereof in

adm xBur e Bhéhphaemaventional cphapsatéohi all pccelerating

acceptable diluent or carrier.

salivation for oral administration according to the above 1

or 2, which is a medicament for prophylaxis or treatment of
xerostomia.

4. The pharmaceutical composition for accelerating
salivation for oral administration according to the above 1
or 2, which is a medicament for prophylaxis and/or
treatment of xerostomia accompanying Sjogren's syndrome or
of hyposalivation.

5. A pharmaceutical composition for prophylaxis
and/or treatment of xerostomia for oral administration,
which comprises as an active ingredient a carbostyril
compound of the formula (1) or a pharmaceutically
acceptable salt thereof in admixture with a conventional
pharmaceutically acceptable diluent or carrier.

6. The pharmaceutical composition for prophylaxis
and/or treatment of xerostomia for oral administration,

according to the above 5, wherein the xerostomia is
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6. The pharmaceutical conposition for prophyl axis
and/ or treatnent of xerostom a for ora

weadomismistitat i on, according to the above 5, wheperar100€009992

xerostom a i sxerostom a acconmpanyi ng S ogren's

syndronme. 7. The pharnmaceutic8l conposition for
prophyl axi s and/or treatnent of xerostom a for oral

adm ni stration according to the above 5 or 6, wherein
the active ingredient is 2- (4- chlorobenzoyl am no) -
Ber¢tepul aotoreranyl)gr opdones’ acs dndrome -

phar maceutically acceptable salt thereof. 8. Use of a
car bodt yr i The qripormacefiti el f compdal tiynfder prophylaxis
manuf acturi ng a nedi canment useful for accelerating

sadl/ vat toeaament oo f prephbytomis fod/ oralredniehstoition
xerostom a. 9. Use according to the above 8 wherein
dbeondinyetd ngnedileovei § @xr 64-wkbteinbehe ogtaiiao) -

3- (2- quinolon - 4- yl)propionic acid or a

phareatent i tal 2y (4cckepoabbensalyt anheo o8+ (20quinoiohod-
for accelerating salivation which conprises
atppnbsienioagactdl by a chabmstyuticedbhpoandeptabhe salt
formula (1) to a subject in need. 11. A nethod for
prhepbyfaxi s and/ or treatnment of xerostom a, which
conprises admnistering orally the carbostyri

conpognd offiséheffarsutibobtyrid aocmpbjirdt ofnthe formula (1)

for manufacturing a medicament useful for accelerating
salivation and for prophylaxis and/or treatment of
xerostomia.

9. Use according to the above 8, wherein the active
ingredient is 2-(4-chlorobenzoylamino)-3-(2-quinolon-4-
yl)propionic acid or a pharmaceutically acceptable salt
thereof.

10. A method for accelerating salivation which
comprises administering orally a carbostyril compound of
the formula (1) to a subject in need.

11. A method for prophylaxis and/or treatment of
xerostomia, which comprises administering orally the
carbostyril compound of the formula (1) to a subject in
need.

12. The method according to the above 10 or 11,
wherein the active ingredient is 2-(4-chlorobenzoylamino)-

3- (2-quinolon-4-yl)propionic acid or a pharmaceutically
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need. 12. The nethod according to the above 10 or 11,
wherein the active ingredient is 2- (4-

wohb@roesanzoyl am no) - 3- (2- quinolon-4 - yl)pCcogpPmnia9992

acid or a pharnmaceutical |l yacceptable salt thereof.

DETAI LED DESCRI PTI ON OF THE | RVENTI ON The

phar maceuti cal conposition for accelerating salivation
or for prophylaxis and/or treatnment of xerostom a of

the present invention conprises as an active

angeptibkehe shbtchibheoe?yril conpound of the above

formula (1) or a pharmaceutically acceptable salt

t hereof, and may be fornulated into a conventional

phar maceuti cal preparation. The pharmaceutica

PEEPALEADI DRSCRIPDION| QF edHBY INSENGIONNvent i ona

phar maceutically acceptable diluents or carriers such

as fifrherphathackebiogl agempssibiindefsr meteilagating
agents, disintegrators, surfactants, lubricants, and
sheilvakeonThe pbarpracebyisalspergdoat toastwantbef
selected fromvarious forns in accordance with the
degbsedmiti bt tks, paadehheinepnesent abinpeitesnesanp active
tablets, pills, powders, solutions, suspensions,
enyksdoBat ghanukesostapsil esmpsyndpsf &hd thevki Kermula
In addition, the present pharmaceutical conposition

¢can be prepargdcentadaixtyunecepthbaer gailh shetrbaf,t bad may
sustained - rel ease property can be

be formulated into a conventional pharmaceutical
preparation.

The pharmaceutical preparation is formulated by using
conventional pharmaceutically acceptable diluents or
carriers such as fillers, thickening agents, binders,
wetting agents, disintegrators, surfactants, lubricants,
and the like. The pharmaceutical preparations can be
selected from various forms in accordance with the desired
utilities, and the representative forms are tablets, pills,
powders, solutions, suspensions, emulsions, granules,
capsules, syrups, and the like. In addition, the present
pharmaceutical composition can be prepared in admixture
with a resin so that the sustained-release property can be
increased. The pharmaceutical composition for accelerating
salivation or for prophylaxis and/or treatment of
xerostomia of the present invention is preferably prepared

in the form of a pharmaceutical composition for systemic
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i ncreased. The pharmaceutical conposition for
accel erating salivation or for prophylaxis and/or

wonrestoresit of xerostom a of the present invent POWIPH04/009992

preferably prepared in the formof a pharmaceutica
conposition for systemn cadm nil$tration, particularly

in the formof a pharnmaceutical conposition for ora

adm ni stration such as tablets, pills, powders,

sol uti ons, suspensions, enulsions, granules, syrups,
admichpstebsonandatrhichl&ely| inokder fovmf ©f ndi n

tablets, there are used well known pharmaceutically
pltzepeadlieical rcengosithomsforhprhbsadeipgistraciesesuch as
whi te sugar, sodiumchloride, glucose, urea, starch
kahleos, pahhst opowaeyshrsodblitiensbi subpesalenam emulsions,
carbonate, kaolin, crystalline cellulose, silicic
acaoilesc. yrbopadeasnd (eagsyleat eendethanbikepr opanol ,
simpl e syrup, glucose solution, starch sol ution,

gel atin sodlati bo, fecambimyhnebhgtscethakesereshettiavell known
nmet hyl cel | ul ose, potassi um phosphat e,
plodyvboglipycadblydeoecpealol g, cdrsiatregsatbras(eehicldey (e.g.,
starch, sodium al gi nate, agar powder, | am naran

bawtdese, seditien hydaongenodaubonhieridal coglncoaebonate,

pol yoxyet hyl ene sorbitan fatty acid esters, sodi um
tasryhsukiat eolstranhttobpogkytrride], skarbhesl, calcium

| actose, etc.), disintegration inhibitors (e.g., white
SsgBbnasteakhblinpcaoybual einehydidgenatedsobilisic acid,
etc.), absorption pronoters (e.g., quaternary anmbni um
b8se), binders (e.g., water, ethanol, propanol, simple

syrup, glucose solution, starch solution, gelatin solution,
carboxymethyl cellulose, shellac, methyl cellulose,
potassium phosphate, polyvinylpyrrolidone, etc.),
disintegrators (e.g., dry starch, sodium alginate, agar
powder, laminaran powder, sodium hydrogen carbonate,

calcium carbonate, polyoxyethylene sorbitan fatty acid
esters, sodium laurylsulfate, stearic monoglyceride,
starches, lactose, etc.), disintegration inhibitors (e.g.,
white sugar, stearin, cacao butter, hydrogenated oils,
etc.), absorption promoters (e.g., quaternary ammonium base,
sodium laurylsulfate, etc.), wetting agents (e.g., glycerin,
starches, etc.), adsorbents (e.g., starches, lactose,
kaolin, bentonite, colloidal silicates, etc.), lubricants
(e.g., purified talc, stearates, boric acid powder,

polyethylene glycol, etc.), and the like. Moreover, the
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sodium |l aurylsul fate, etc.), wetting agents (e.g.,
gl ycerin, starches, etc.), adsorbents (e.g., starches,

woOaeisas 811 kaol i n, bentonite, colloidal silicateeT/JrP2004/009992

etc.), lubricants (e.g., purified talc, stearates,

boric acid powder, polyethylehé glycol, etc.), and the

i ke. Moreover, thetablets nmay also be in the form of

a conventional coated tablet, such as sugar-coated

tabl ets, gelatin-coated tablets, enteric coating
tatblets, 04y | ad s@dee ni t e eferm op £ doukbevertfenal preated

| ayer tablets. In the preparation of pills, the

nleint | Declh phasugar-ceatedatdlyletseprabrelrarered

can be used and include, for exanple, vehicles (e.g.
Hhbeise, ¢rteose, ceabinhesablatao biimeroahiry o’g@hg@é@/ or
vegetable oils, kaolin, talc, etc.), binders (e.g.,

dpuiy e abt cnpotviiete lavgraceaib hepdpwder, gel atin,

et hanol, etc.), disintegrators (e.g., |amnaran, agar,

et c. ) Imndh¢ herépkeat Bapsof gsiths, beherepavedt bgnal pharma-
charging a m xture of the active ingredient and the
@bovicehlyi ecseptbiol bacargetns i cacapsubesd sofit include, for
capsul es or hydroxypropyl net hyl cellul ose capsul es

&HEMEL eppsathes)es n(esga) gbnoese, Thechovent sbérches, cacao
carbostyril conpound (1) or a pharnaceutically

laccept pbhedsabénsbed evégebalbeei otds pokad eilnj ntaltheetc.),
pharmaceuti cal conposition of the present invention is
wohdspeciéi @d, bytmnayalbec sedbedeed traguaabtbadowder,

gelatin, ethanol, etc.), disintegrators (e.g., laminaran,
agar, etc.) and the like. Capsules can be prepared by
charging a mixture of the active ingredient and the above
carriers into hard gelatin capsules, soft capsules or
hydroxypropylmethyl cellulose capsules (HPMC capsules) in
usual manner.

The amount of the carbostyril compound (1) or a
pharmaceutically acceptable salt thereof to be incorporated
into the pharmaceutical composition of the present
invention is not specified but may be selected from a broad
range, but usually, it is preferably in the range of about
0.001 to 70% by weight, more preferably in the randge of
about 0.005 to 50% by weight, based on the whole weight of
the composition. In the particularly preferable oral
composition for accelerating salivation or for prophylaxis

and/or treatment of xerostomia, the amount of the active
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range, but usually, it is preferably in the range of
about 0.001 to 70% by wei ght, nore preferably in the

woanmg®itdfil about 0. 005 to 50% by wei ght, based saTtPm04/009992

whol e wei ght of the conposition. In the particularly
preferabl e oral conposition féf accel erating
salivation or for prophylaxis and/or treatnent of
xerostom a, the anount of the activeconpound (1) or a
pharmaceutical |y acceptable salt thereof is preferably
cemppengangeé of abbherpacgestisabiwvbgcaepr§hblenspét thereof
greferably in the range of 0.01 to 3 % by wei ght, _
askdebarehéywhol eheerghgeopft AbosbnPesPbi 6a. SFhby welght,
sui table nmethod for adm nistration of the present
wonpoprefenalay be dbeerantiedofnOabiokdadc& it Weight,
various forns of preparations, ages, sexes and other
kaadit bonshef whhéepueight spft hbedegmeesotiseverity of
di seases, and the |ike. For exanple, tablets, pills,
sol ut Thasgusispénsinenbpdefioksednsnigtantlies, ofythpspresent
and capsul es are adm nistered orally. The dosage of
tbepovdicanentyobet Hetpreseat inventbodamay Weth various
selected in accordance with the usage, ages, sexes and
dohes ofingrepamstabntheapati entgest baddeghee obnditions of
severity of the diseases, and the |ike, but the anpount
thet hettanhest yhiel degrpeund Eé&yeeityg pliadiseestiscabhy the
acceptable salt thereof is usually in the range of
0iRd.torb egbkglef hedyewvrjgbtlper dayutlipbnaddstispensions,
the active
emulsions, granules, syrups and capsules are administered

orally.

The dosage of the medicament of the present invention
may be selected in accordance with the usage, ages, sexes
and other conditions of the patients, the degree of
severity of the diseases, and the like, but the amount of
the carbostyril compound (1) or a pharmaceutically
acceptable salt thereof is usually in the range of 0.01 to
50 mg/kg of body weight per day. In addition, the active
ingredient may be contained in the range of 1 to 1000 mg

per single dosage unit.

EFFECTS OF INVENTION
The pharmaceutical composition for accelerating
salivation or for prophylaxis and/or treatment of

xerostomia of the present invention can promote the saliva
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i ngredient may be contained in the range of 1 to 1000
ng per single dosage unit. EFFECTS OF | NVENTI ON The

woheosmacut i cal conposition for accel erating saCTAR1000009992

or for prophylaxis and/or treatnment of xerostom a of

the present invention can prodBte the salivasecretion

and/ or can exhi bit prophylactic and/ or therapeutic

effects on xerostonm a by adnministering to a patient of
hyposal i vati on, so that the present pharnmaceutica
sempoision oandAor beansetylbials propoyiageht fpd/or

prophyl axis or treatnment of dry nouth or xerostom a or
tlypospéivati efifewhs con magreatsel zapyoadninastdrseaste a
such as burning sensation of the nouth, taste

phsbenterof ghyssakfjiwat penj oslontlabt dtkeasessenhd t he

i ke. The pharmaceutical conposition for accel erating
shkiivatéonionlf coomposphybaxesnand/ osefudataeat meflicament
xerostom a of the present invention is very weak in an

86t i proyhyedkdsedrbyraatmsnar o ieddy3moetkpoor x¢ChiRMBhia or
and hence, when the conposition is adm nistered
Ryedsylivhteshj bivhschoneypohest ebhfeotis borl diseases such
accel eration of salivation or for prophylaxis and/or

L& catPRDhgobeehOsbANDE theCOMAh| Soaswet Hikbedekfect s

for pronoting secretion in |lacrimal gland.

FUbEBLL gL G, pbheoaenpasi tissasést hengr eaentlikavention
has | ess side effects, particularly |ess

The pharmaceutical composition for accelerating
salivation or for prophylaxis and/or treatment of
xerostomia of the present invention is very weak in an
activity mediated by a muscarine M3 receptor (CHRM3), and
hence, when the composition is administered orally; it
exhibits more potent effects for acceleration of salivation
or for prophylaxis and/or treatment of xerostomia in
comparison with the effects for promoting secretion in
lacrimal gland. Furthermore, the composition of the
present invention has less side effects, particularly less
side effects on the digestive tract such as nausea,

vomiting, anorexia, abdominal discomfort and hence can be

used with high safety.

BEST MODE FOR CARRYING OUT THE INVENTION
The pharmaceutical composition for accelerating

salivation or for prophylaxis and/or treatment of
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side effects on the digestive tract such as nausea,
vom ting, anorexia, abdom nal disconfort and hence can

woeousgeini t h hi gh safety. BEST MODE FOR CARRYPHIGIELI4/009992

THE | NVENTI ON The pharmaceuti cal conposition for

accel erating salivation or fot4prophylaxis and/or
treatment of xerostom a of the present invention, which

is suitable for oral admnistration, nay be prepared

and used in various forns as nentioned above, and the
yrmseEmniaveht flon psesentusimegmet dy, twelchl ipwingtable for
Preparati ons and Pharmacol ogi cal Experinents, but

cstheolu | abinion i fier iohst 1 ey thee Qerépanedendersed. in various
Preparation 1 2- (4-Chlorobenzoyl am no) - 3-

f el a0 men 4l ongd ) @rope ormnd athel dHOseniavireenfiomdes
Mar k, manufactured by Asahi Kasei Corporation) 40 g
TorustStared 139 ghdbijnkkowinst Bosad wa Rl gnéyaindxypr opy|

nmet hyl cel | ul ose 10 g Pol yet hyl ene gl ycol -6000 3 ¢
Gastmacdldgifaly Mepéanotndd) doTheshhotldenconpourdnsfrued to
the present invention, Avicel,

be limited thereto.

Preparation 1

2- (4-Chlorobenzoylamino) -3-
(2-quinolon-4~yl)propionic acid 150 g

Avicel (Trade Mark, manufactured by

Asahi Kasel Corporation) 40 g
Corn Starch 30 g
Magnesium stearate 2 g
Hydroxypropyl methylcellulose 10 g
Polyethylene glycol-6000 3 g
Castor 0il 40 g
Methanol 40 g

The active compound of the present invention, Avicel,
corn starch and magnesium stearate are mixed and kneaded
and the mixture is tabletted by using a conventional
pounder (R 10 mm) for sugar coating. The tablets thus
obtained are coated with a film coating agent consisting of
hydroxypropyl methylcellulose, polyethylene glycol-6000,
castor oil and ethanol to give film coating tablets.

Preparation 2




corn starch and magnesi um stearate are m xed and
kneaded and the m xture is tabletted by using a
woamsmidional pounder (R 10 mm) for sugar coat Pa@/JIPZH0€009992
tabl ets thus obtained are coated with a filmcoating
agent consisting of hydroxyprépyl nethylcellul ose,
pol yet hyl ene gl ycol - 6000, castor oil and ethanol to
give filmcoating tablets. Preparation 22-
(4- Cnl or obenzoyl am no) - 3- (2-quinolon - 4-
21 ) pr@pl omlermco yl &bng) Gtric acid 1.0 g Lactose 33.5
g Dical cium phosphate 70.0 g Pullonic F- 68 30.0 g
ot iyl ey 4-oF 1 donep Ign 0c ge®od yet hyl ene gl ycbh0 g
(Carbowax 1500) 4.5 g Pol yet hyl ene gl ycol (Carbowax
GO c 4bci@ g Corn starch 30.0 g Dry sodi um 1.0 g
laurylsulfate 3.0 g Dry nagnesium stearate 3.0 ¢
IAdteswod g.s. The active conpound of the present3.5 g
invention, citric acid, |actose, dicalcium phosphate,
Pt Do wan Feh&&plaade sodi um | auryl sul fate are mi%ed0 Jhe
m xture is screened with No. 60 screen and is

BiBNohBE el-88t h an al cohol 30.0 g
Polyvinylpyrrolidone | 15.0 g
Polyethylene glycol (Carbowax 1500) 4.5 g
Polyethylene glycol (Carbowax 6000) 45.0 g
Corn starch 30.0 g
Dry sodium laurylsulfate 3.0 g
Dry magnesium stearate 3.0 g
Ethanol dg.s.

The active compound of the present invention, citric
acid, lactose, dicalcium phosphate, Pullonic F-68 and
sodium laurylsulfate are mixed. The mixture is screened
with No. 60 screen and is granulated with an alcohol
solution containing polyvinylpyrrolidone, Carbowax 1500 and
Carbowax 6000. If required, an alcohol is added thereto so
that the powder mixture is made a paste-like mass. Corn
starch is added to the mixture and the mixture is
continuously mixed to form uniform particles. The
resulting particles are passed through No. 10 screen and
entered into a tray and then dried in an oven at 100°C for

12 to 14 hours. The dried particles are screened with No.
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sol ution containing polyvinylpyrrolidone, Carbowax
1500 and Carbowax 6000. If required, an alcohol is
wadaisdiisher et o so that the powder m xture i s nRA®/JP2004/009992
paste - like mass. Corn starch is added to the m xture
and the mxture is continuouslqy mxed to formuniform
particles. The resulting particles are passed through
No. 10 screen and entered into a tray and then dried
in an oven at 100 OC for 12 to 14 hours. The dried
1parsiireless aade theredwechng Eded 16 vs cosemaddutgmatidate
are added dry sodiumlaurylsulfate and dry nagnesi um
asldealrat @acard itthe stiednates,i sntdakilhet mdak thref grsmbgidetted to
desi red shape. The core tablets thus prepared are
Aeatitiee dlearid-atlisttatban t ITHealamden twid@ts chypmmrapsad are
fromwetting. Undercoating is applied to the core
izallieihsd lahdrdertdd vaidih ristitcerint herdeabltet syl 1ghem from
the core tablets are varnished several tinmes. In order
Wel tdinge. I itk sdwpel ren di s rapt i /lirfaadend ccatee tablets, In
further undercoating and coating with a lubricant are
AR ad theriet st dhecia fiietay efalrthertlooatade viigthl et s
coloring coating materials until the desired col ored
drablets, e daraet Afies. drig ngsddheccogied tabidtshape
are polished to obtain the desired tabl ets having
A T I as5e £ EXPER) MBNT daiher €f fantishef tihdepreseing and
active conpound on salivation in anesthetized rats
eIe ) uglied asiieriéomedhre applied thereto. The tablets

are further coated with a coloring coating materials until
the desired colored tablets are obtained. After drying,
the coated tablets are polished to obtain the desired
tablets having uniform gross.

EXPERIMENT 1

The effects of the present active compound on
salivation in anesthetized rats were studied as mentioned
below.

Method of Experiment:
1) Preparation of experimental models:

Models for studying salivation were prepared according
to the method of Masunaga, et al. (Masunaga, H., et al.,
Long-lasting salivation induced by a novel Muscarinic
receptor agonist SNI-201 in rats and dogs. Eur. J.
Pharmacol., 339: 1-9, 1997).

Namely, rats had been fasted from the day before the



10

15

20

25

bel ow. Method of Experinent: 1) Preparation of

experinmental nodels: Mdels for studying salivation
woroe/prsapar ed according to the nethod of Masuragap20e4/009992

al . (Masunaga, H., et al ., Long - lasting salivation

i nduced by a novel MiscariniclVeceptor agonist SN -

201 in rats and dogs. Eur. J . Pharmacol., 339: 1- 9,

1997). Nanely, rats had been fasted fromthe day

bef ore theexperinent except that the intake of water

avese ff imesl ty ad st comyetd, tleand tihe irmitskeves ® vaniest hedd zetead ¢ h

Nenmbut al (= pentobarbital sodium . The rats were put

alovewenty tared baek, rains wéee nacks tiest Stdj eci el Némbutal (=

mdline incision. n ATOM ammi otic fluid suction

s teiaarb idfa bR odi@s) | NSEid efht® wdiee abuit taden | dn OFeIback,

to keep the airway clear. Next, a polyethyl ene tube

drPhd\atesthma)a € onliey ad el acsohidl e ofndOsiéml  an ATOM

heparin in physiol ogical saline was inserted into the

et it afhely ¢t i dd Ssidadd b ofrd. gk Cal®dtted)to the
Measur enment of the salivation anmount: A 0.03 ng/m or

Did i dtidonofkddie diasta comppurrtkdR: (Mext, a

Chl or obenzoyl amino) - 3- (2- quinolon - 4- vyl

g DR erde | fibgeer 56 MrRindiehah Pl dednd N Zs$ution of
aqueous sodi um hydrogen carbonate solution, and a

Mehi alie K@%ﬂ@@%f@ﬁé%i@ﬂ ogeny LAarpodat €serted into

solution) as a contro
the carotid artery for administration of a medicament.

2) Measurement of the salivation amount:

A 0.03 mg/ml or 0.1 mg/ml solution of the test
compound (2-(4-Chlorobenzoylamino)-3-(2-quinolon-4-yl)-
propionic acid; general name: Rebamipide) in 2 % aqueous
sodium hydrogen carbonate solution, and a vehicle (2 $
aqueous sodium hydrogen carbonate solution) as a control
solution were used, and the test compound solution and the
control solution in an amount of 1 mL/kg were respectively
administered intravenously via the polyethylene tube
inserted into the carotid artery. Then, the salivation
amount was measured every 10 minutes for 20 minutes with
using cotton swabs, and the salivation amount per one
minute was calculated from the total salivation amount for
this period.

In this measurement, the salivation amount was

measured in such a way that the dried cotton swab (the
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sol ution were used, and the test conpound sol ution and
the control solution in an anmount of 1 nl/kg were
woesp@eidivel y admi ni stered i ntravenously via t RET/JP2004/009992
pol yet hyl ene tube inserted into the carotid artery.
Then, the salivation amount we® neasured every 10
m nutes for 20 m nutes with using cotton swabs, and
the salivation anmount per one minute was cal cul at ed
fromthe total salivation amount for this period. In
weligh tnedsureene g s e waltisdat imge it Wes imsesiesy into
in such a way that the dried cotton swab (thewei ght
titee meaft wast pragy,i carsd ythree ssvate a sveeskdhrmerad dvi it @ Ry
nmouth of rat, and the swab was exchanged with a new
diriieet] caree iim exery temn mimutess, s thee total salivation
salivation anount was cal culated fromthe difference
dntourte weed gie 1l efldted sivadm betevedint befenree ad @fe¢ ereight of
inserting into the nouth. Results: The average
19l i el e tavermtbetsre drell At ek answeasinedinto ttiee mouth.
vehicle-treated group (5 aninmals) the test conpound
K03 9w/ kg) -treated group (5 aninmals) and the test
compound (0.1 ng/kg) -treated group (4 aninmals), and
t he pet€eniageyefsd hevaviesmgasalt weds ora bomlated g he
test conmpound - treated groups against that of the
N Gt e -1 1k rERd efe it OL®- iBsa toadl Catt @tyed (5 Taeimabs) £ sthe test
are shown in Table 1 . A s shown in Table 1, the
ARG 66 andlangl/ ey otr&dted group (5 animals) and the

test compound (0.1 mg/kg)-treated group (4 animals), and
the percentage of the average salivation amount in the test
compound-treated groups against that of the vehicle-treated
group was calculated. The results are shown in Table 1.

As shown in Table 1, the average * standard error of
the salivation amount in the vehicle-treated group was
0.128+0.008 mg/min (n = 5), while those of the test
compound (0.03 mg/kg)-treated group and the test compound
(0.1 mg/kg)-treated groups were 0.262%0.084 mg/min (n=>5)
and 0.305+0.097 mg/min (n=4), respectively. Thus, by
intravenously administering a test compound in an amount of
0.03 or 0.1 mg/kg, it was observed that the salivation
amount was increased by 205 % and 239 %, respectively in

comparison with the vehicle-treated control group.



the salivation amount in the vehicle - treated group

was 0.128+0.008 nmg/mn (n = 5), while those of the
woesds/oemrpound (0. 03 ng/ kg) -treated group andpPCinEgP10e$009992

compound (0.1 ng/kg) - treated groups were 0.262+0.084

nmg/ m n (n=5) and 0.305+0.097 &8/ nin (n=4),

respectively. Thus, by intravenously adm nistering a

test conmpound in an amount of 0.03 or 0.1 ny/kg, it

was observed that the salivation anobunt was increased

by 20®=Wheanid 239 % respectively in conparlson with

f hQ vahicol o trontod ~ont v ol £
voTIiT oT O rrocoococyu u\JIILI\JI \.IUUFI7

6 ]
amount (nmg/itiin) (%9 Vehicle - trea$3§l¥?gﬁﬁn ﬁmgfn%
0~ 128¥0. 008 100 Test conpound ([0. U, ohie) - (%)
0.2620.084 205 treated Group (n=5) Test conpqund (0.1
ng/ kg) - 0.305+0. 097 239 treatqd G oup (n=4) [The
¥ﬁhlq¢ﬁ1?ﬁﬁﬁﬁﬁﬁwﬁr¢%9ek%T%hsed b Oy 128 0aP&Page + 100

standard error, Hson with the Vohicle

Teeat@shgroup (6. eXpnessed-b y |9 ol nel Ysion: A sois
Eﬁé&ﬂéﬂﬂGfdmﬁntﬁQBabove results ﬁe sallvatlon anount
ﬁ?ﬁgtduoc 1; C&Uf”tl}klublcdscu b Y TTIC T aveT[fous

es compoun mg +
treated Group (n=4) 0.305+0.097 239

The salivation amount is expressed by the average *
standard error, and the comparison with the vehicle-treated
group is expressed by %.

Conclusion:

As is apparent from the above results, the salivation
amount was dose-dependently increased by intravenous
administration of a test compound in anesthetized rats.
Thus, it was proved that the test compound exhibits an
activity of accelerating salivation by systemic

administration.

EXPERIMENT 2

The effects of the present active compound by
intragastric administration in non-anesthetized rats with
respect to the salivation were studied as mentioned below.
Method of Experiment:

Using non-anesthetized rats, the saliva being
swallowed for 4 hours on awaking into the diverticulum

placed at the esophagus was collected and the salivation
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admnistration o f a test conpound in anesthetized
rats. Thus, it was proved that the test conpound

wexmisliis1an activity of accel erating salivati 8aThP3004/009992

system c adm nistration . EXPERI MENT 2 The effects o f
the present active conpound bZ29 intragastric
admnistration in non - anesthetized rats with respect

to the salivation were studied as nmentioned bel ow.

Met hod of Experinment: Using non - anesthetized rats,
dnmearsal (9la s ngeaswtedwed for 4 hours on awaking into
the diverticulum placed at the esophagus was col |l ected
and trehisalé ved | Dhasedium (epriwessymeideyt ecel Mehpe¢ esolution)
(0. 5% sodi um car boxynet hyl cellul ose sol ution) or
Relrabpiideidd, 130 30 dO0L0Y/kgy kasvant iagesyasteal¢glly
adm ni stered once when the esophagus diverticul um was
Sl n Bttt wesd somes ukhen t tiee avsopigegustdhder dienton wis set,
t he salivation anmount was 0.88+0.23 g (n=7) in the

aedi £3 e reagett gr ohp, a9 893, Rlsgafd=B) eénroheof the
Rebam pide (10 ng/kg) - treated group, 1.37+0.26 g

¢ aERat ot hem&Rehanivas de. § 300 22 kg) (r=7) e ethgrvelpicle-
and 1.72+0.40 g (n=8) in the Rebam pide (100 ng/kg) -
treated @roup, Conerosong Ans8) siappaeeRébimbpidhe(10
above results, the salivation

mg/kg) -treated group, 1.37+0.26 g (n=7) in the Rebamipide

(30 mg/kg)-treated group, and 1.72+0.40 g (n=8) in the
Rebamipide (100 mg/kg)-treated group.
Conclusion:

As is apparent from the above results, the salivation
amount was dose-dependently increased by intragastrical
administration of Rebamipide in non-anesthetized rats.
Thus, it was proved that the active compound of the present
invention exhibits an accelerating activity of salivation
by intragastrical administration.

EXPERIMENT 3

The effects of the present active compound on
xerostomia in patients with Sjogren's syndrome was tested.
(1) Subjects to be tested:

The test was carried out for 21 patients (age: 27 to
85 years old, all female) who were diagnosed as surely
having Sjdgren's syndrome on the basis of Revised Diagnosis

Standard for Sjdgren's syndrome (issued by Ministry of
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anount was dose - dependently increased by
intragastrical adm nistration of Rebam pide in

waamsanedt heti zed rats. Thus, it was proved thaCTiuPm®04/009992

active conpound of the present invention exhibits an
accel erating activity of sali®%htion by intragastrical
adm ni stration. EXPERI MENT 3 The effects of the
present active compound on xerostoma in patients with
Sjogren's syndrone was tested. (1) Subjects to be
Heedlttég: TEiursindds lband dah claprdori 1l P ent s (age:
27 to 85 years old, all fermale) who were di agnosed as

Q@Ir elAdrtianvi sy 8f logr evethagdindr one on t he basi s of
Revi sed Diagnosis Standard for Sjogren' s syndrone

(i ssuEblnt Mantsd iyigf Heal 4-+h lcataen zoidl asgl e e371 (-
Japan in 1999) . (2) Admi nistration nethod: Tabl et
cpointcdlioni -y k) f dep odr ior aleing oyl Gvimp )per 3tafPet) was orally
qui nol on-4-yl) propionic acid (100 ng per tablet) was
advail  1ys tesig dhi e e dt e e o dit ndesy pomeldia tehpdiBtet ya meal
after a neal (one tablet for each tine) for 8 weeks.

(e By st | Do neddiodtind) Huat uatweskdy patients

t hensel ves as to subjective synptons (e.g. feeling of

o8 )y nesga Diat hen mettiod hydr omani a, pain in the nmouth,

taste disorder, difficulty in dietary intake,
abnorynplivyl @it sehive)pbefates adnemisivasi an ob subjective

symptoms (e.g. feeling of dryness of the mouth, hydromania,
pain in the mouth, taste disorder, difficulty in dietary
intake, abnormality of saliva) before administration of
tablet, after administration of tablet for 4 weeks and 8
weeks, respectively. Based on the total scores at the time
of studying, the changing rate was calculated by the

following equation:

Improved rate of subjective symptoms (%)
(Total score before administration - Total score after administration)

(Total score before administration)

wherein the improvement of subjective symptoms were scored
in the following four degrees:

0: No improvement

1: Lightly improved

2: Moderately improved

3: Highly improved

X 100
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tablet, after admnistration of tablet for 4 weeks and
8 weeks, respectively. Based on the total scores at

woheostoima1 of st udyi ng, the changing rate was caCTuPzD€eh9992

by the followi ng equation: Inproved rate of subjective
symptons (9% (Total score bef@&Z admnistration -

Total score after administration) X 100 (Total score

bef ore admi ni stration) wherein the inprovenent of

subj ective synptons were scored in the follow ng four
degreés) Besifles,i bpeovadibretion pmghnky (Vapebgee@fzsecreted
Moderately inproved 3 : Highly inprovedii) Besides, .
shéival i vasi bpaanvaedt byvBkuae Bessebedpsd samipaptwasion of
nmeasured by Saxon Test before adm nistration of

tablet, after administration of tabllet for 4 weeks and 8

8 weeks, respectively. Based on the salivation anount
whekspeasepediivhéyi.ncBeasidngnr &he ehldézybitiani emouns thus
determined by the followi ng equation: Increasing rate
ntasakedat tbe (%reabVobumetef ofabievavbsfionewas determined
iadm ni stration - Volunme of saliva after

Bgnthestrafibenhg( ¥qghateont saliva before

adm ni stration) The effects of the test conpound were

eval uat ed based

increasing rate of salivation (%)
(Volume of saliva before administration - Volume of saliva after administration)

X 100
(Volume of saliva before administration)

The effects of the test compound were evaluated based
on both of the improvement of subjective symptoms and the
salivation amount, which was classified in three degrees as
follows.

"Remarkably effective": Both of the improved rate of
subjective symptoms and the increasing rate of salivation
being more than 50 %;

"Effective": Either of the improved rate of subjective
symptoms or the increasing rate of salivation being more
than 50 %;

"Non-effective": Neither the improvement of subjective
symptoms nor the increasing of salivation being observed.

The experimental results were statistically evaluated
in accordance with Wilcoxon's rank test.

(4) Results:
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on both of the inprovenent of subjective synptons and
the salivation amount, which was classified in three

wdegrs@essias follows . "Renmarkably effective" : PBotP004/009992

the inproved rate of subjective synptons and the
increasing rate of salivation2Being nore than 50 %
"Effective": Either of the inproved rate of subjective
synptons or the increasing rate of salivation being

nore than 50 % "Non- effective": Neither the

i mpr oveheht sodresibg Ecsilvtesyhpe orpupbens Héetracy et ny

of salivation being observed. The experinental results
veferstadhstrishtiyievadDiat@dlén, aGcotdadcefwprhadministr-
W coxon's rank test. (4) Results: Total scores of

stibpecof veasyapt bos dewecks fdandbefdt2. adafheést adninhstr—
of tablet, 6.6+3.2 after adm nistr ation of tablet for.

4t ieekst tadlét2fo6 @fweekadni Thssy Bhéeosubfethbiret symptoms
for 8 weeks. Thus, the subjective synptons was

wagnsigeant tynthprovedobwydtlbe aBdei adsinastoatdbdbnt b the
present active conpound. Besides, the salivation

Bhessht wast 1v@9¢dmbOugd bef ore admi ni strati on of

tablet, but it was 1.95+1.21 g after adm nistration of

t abl eBef0ded, WweRkSsanirdadi 83+dmddny whtel .29+1.00 g before
adm ni stration of tablet for 8 weeks, and hence, the
administration of tablet, but it was 1.95%1.21 g after

administration of tablet for 4 weeks, and 1.93%1.14 g after
administration of tablet for 8 weeks, and hence, the
salivation amount was also significantly increased by
administration of the present active compound.
Overall evaluation were as follow:
(i) After administration of tablet for 4 weeks:
"Remarkably effective": 2 patients
"Effective™: 9 patients
"Non-effective": 10 patients
(1ii) After administration of tablet for 8 weeks:
"Remarkably effective”: 6 patients
"Effective": 7 patients
"Non-effective": 8 patients
The effectiveness was 52.4% after administration of
tablet for 4 weeks and 61.9% after administation of tablet
for 8 weeks.

EXPERIMENT 4
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salivation anount was al so significantly increased by
adm nistration of the present active conmpound. Overal

wevalswatdion were as follow (i) After adm ni st Parispw0o609992

tabl et for 4 weeks: "Remarkably effective": 2 patients
"Effective": 9 patients "Non- 2éffective": 10 patients
(ii) After admnistration of tablet for 8 weeks:

"Remar kably effective" : 6 patients "Effective": 7
patients "Non- effective": 8 patients The

ef f ecEE¥enbssohathg2ruesant eromaniiniserafrehlerobapreyl-
for 4 weeks and 61.9% after admi nistation of tabl et
aning) weekd - qEXPERPIVEATY 4 EPFepiendf ehédppesanpatient
conpound 2- (4-chlorobenzoyl - amno) -3-

(@£ Garhopohirdm-mghyhrdpinase acidmpangipdt faAgren's
suffering fromnouth dryness acconpanyi ng Sjogren's
syndrome: (1) Patient: A female, 27 years old. (2)

Chi ef conplaint: cotton nouth, mattering of eyes. (3)
Pal i eRttienbr dA Aemahd, Fehr varys1696,. t he pati ent
visited a hospital in view of dryness of nouth and

def fi chlityf icompéarintg. cPlidon mouth, mattering of eyes.
(3) Patient record:

Around February 1999, the patient visited a hospital
in view of dryness of mouth and difficulty in tearing. Then,
she was diagnosed to have Sjdgren's syndrome in view of
antinuclear antibody: 160 times, anti-SSR-A antibody: 126
times, Gum test: 8 ml, lowered function of salivary gland,
ophthalmic Silmer test (right 4 mm, left 3 mm), dry kerato-
conjunctivitis. Sebimerine hydrochloride was administered
but the administration was stopped because of side effects
of such as abdominal discomfort and stomach ache. Besides,
Salivate spray was also applied but it was not effective
and discontinued. After moving her home because of
marriage, her hospital was change on May 1, 2003. Before
the changing the hospital, an ophthalmic drop containing
chondroitin sulfate has frequently been used for treating
dry conjunctivitis.

(4) Symptoms and examination findings when tested in the

new hospital:

The symptoms of the mouth dryness were significant dry
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she was di agnosed to have Sjogren's syndronme in view
of antinucl ear antibody: 160 tines, anti- SSR-A

wanvismeil 126 tinmes, Gumtest: 8 nl, | owered PAMOP10041009992

of salivary gland, ophthalmc Silmer test (right 4 mm

left 3 M) , dry kerato conjurtivitis. Sebinerine
hydr ochl ori de was adm ni stered but the adm nistration

was stopped because of side effects of such as

abdom nal disconfort and stomach ache. Besides,

84l toangusppng fasnafieaapplowerboy Pf wadimedtion (0.52 g
effective and di scontinued. After noving her hone
bec8esenoteati ki alje, sWed lhogpitfabawasichahgadeon Wiy Bryness
2003. Before the changing the hospital, an ophthal mc
ueepSconeai heay choglitoRt mm,sdkfat @ has , f Regeebehngal test
been used for treating dry conjunctivitis. (4)

$prpt. onoand férmmahabhop f ithei rys .whEraméseédoinn fihgdings
new hospital: The synptons of the nouth dryness were

segei EsBahf dmybf .t oWRGUS 580 1&i, gRBET d84K 100NeE nigbf 13. 4
salivaition (0.52 g in Saxon test) . No swelling of
pddat i @.gl.aAd4 BydLdr pabsd .vag/8Ll, MasSTt é§t IV inght A2ZT 9

mm left 1 mm , Rose bengal test (3+). No

Cofhamamyaasef 14beI8y®, EXadienati/an Cirndi.6gs meecdd , EBRN

17 mm hr., WBC 5500/ ni, RBC 484xI0O 4/m. , Hgb 13.4

a4db, m§/dR, . CBP4<Q/.ALmgAldn, 4 2HAQ/edID, £ASESL T slbdiakl,edAlbbBttrn),
9 IUnL, Anylase 140 IUL, CK 46 IUL, C 0.69 ng/dL,
BulNit4s6anmghdiboB@RP12@. 3 imgsL AnANASE4B kaltddody, negative,
(speckl ed pattrn) ,

IgG 2270 mg/dL, IgA 368 mg/dL, IgM 132 mg/dL, and immune

complex, Ciq solid-phase method, 3.3 (positive).
(5) Clinical course:

The amount of saliva was 0.52 g in Saxon test on May 1,
2003 and 0.89 g on May 29, 2003, and the patient showed
significant mouth dryness. Administration of 2-(4-chloro-
benzoylamino)-3-(2-quinolon-4-yl)propionic acid (300
mg/day)was started on May 29, 2003. The salivation amount
significantly increased to 1.55 g on June 25, 2003 and then
the subjective symptoms were improved. The salivation
amount mofe increased to 1.86 g on July 23, 2003 and then

the subjective symptoms were also more improved.

INDUSTRIALY APPLICABILITY
The pharmaceutical composition for accelerating

salivation and for prophylaxis and/or treatment of
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anti - SS-A antibody 126 tines, Anti - SS-B anti body,
negative, 1gG 2270 ny/dL, 1gA 368 ngy/dL, |1gM 132

wousaloiisand | mmune conplex, G q solid - phase Rerhpz4/009992

3.3 (positive). (5) dinical course: The anpunt of

saliva was 0.52 g in Saxon tet® on May 1, 2003 and

0.89 g on May 29, 2003, and the patient showed
significant nouth dryness. Adm nistration of 2- (4-
chloro - benzoylam no) - 3- (2- quinolon - 4-yl)
pespséaAnéaaeifd the0DrRgLBAY LnEsnsiant ¢ o8y 29 the
2003. The salivation anpunt significantly increased to
prephylarisunndZsr 2oestasdtt hénpehdesiys) stififgging from
synptons were inproved. The salivation anmount nore
hypreasédatdon, 860y exadple, 2Rat2e08sasdioriag siyaptons or
subj ective synptons were al so nore inproved.

DRDYBERI AVMpPAPREl €ABhL EFY dTlye mphithnueageidcdly viscous
conposition for accelerating salivation and for
feephybarifs sahdirar oter ¥aswest. tof peoosttdona eftct.heor oral
present invention is useful in the prophylaxis and/or
bueati ARt taktpatientslesuf f @t fAYchI om bypdsadi vatare, such as
for exanple, patients show ng synptons or genera
$yapl 0B nguU ek s&andity ofiouly ho sausgda byr vpatous£f erki 8gal

of saliva or viscosity pronotion, etc., or ora
BueBuBgnehdshaeedissehdals ergithkmaublty toke freddud)t akeophy of
such as swal | owi ng dysfunction ;glossal gia or pain of
tthbagoeabapittas sewbtane otk ,aster.yt fenmidf tife the oral
t ongue atrophy of

mucous membrane; disorders caused by reduction of self-

cleaning function such as angulus infectiosus, candida,
tooth caries, highly onset of tooth caries, periodontal
disease, oral mucosa diseases, ill-fitting denture, denture
ulcer.

Especially, hyposalivation has many symptoms such as

dehydration, elevated temperature or mouth respiration

caused by stress, drying, fever or severe vomiting or

diarrhea, or hyposalivation may onset in the middle of the
treatments, for example, caused by side effects of a
medicine, radiation therapy, or surgical excision of
salivary gland. Further, the present pharmaceutical
composition is useful in the prophylaxis and/or treatment
of xerostomia or hyposalivation accompanying Sjdgren's
syndrome, rheumatoid arthritis, hidebound disease, multiple

myositis, systemic lupus erythematosus, diabetes mellitus,



tongue papilla, snooth tongue, etc.; fragile of the
oral nucous nenbrane; disorders caused by reduction of
weebdsmieani ng function such as angul us i nfecti 86UWAP2004/009992
Candi da, tooth caries, highly onset of tooth caries,
peri odontal disease, oral nucdsha diseases, ill-
fitting denture, denture ulcer. Especially,
hyposal i vati on has many synptons such as dehydrati on,
el evated tenperature or nouth respiration caused by
stdoey, faiying, féwbetes dogépédusni nemyeoindiugyy hdass of
or hyposalivation may onset in the mddle of the
meeatnention funcéianpl senddesedrbphyi 9 ekflévegsyofyland.
medi ci ne, radiation therapy, or surgical excision of
salivary gland. Further, the present pharmaceutica
conposition is useful in the prophyl axis and/ or
treatment of xerostom a or hyposalivation acconpanyi ng
Sjogren's syndrone, rheumatoid arthritis, hidebound
di sease, multiple nyositis, system c |upus
eryt hemat osus, di abetes nellitus, kidney failure,
di abet es insipidus, nerve injury, |oss of nastication
function, senile atrophy of salivary gland. CLAIM5S 1. A
phar maceuti cal conposition for accelerating salivation
for oral adm nistration, which conprises as an active
i ngredi ent a carbostyril conpound of the fornmula (D
XOOH / =s
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NHCO T (1) wherein Ris a halogen atom and the
substitution position of the substituent on said

woaniagisiti | nucleus is the 3- or 4-position, aQWJIPIVE4/009992

bond between the 3- and 4-positions of the carbostyri
nucleus is either a single bo®P or a double bond, or a
phar maceutically acceptable salt in adm xture with a
pharmaceutically acceptable diluent or carrier. 2 .

The pharmaceuti cal conposition for accel erating
salivation for oral adm ni StkZ&iNdn according to claim

1, wherein the active -ingredient is 2-

(4-chl orobenzoyl am no) - 3- (2- quinolon - 4-

yl ) propionic acid or a pharmaceutically acceptable

sal t flher edf pharmaThatphal mecrmpbisddali ovofpasiaciced efraiting
accel erating salivation for oral admnistration
aetaovditagnt doel airenll admidiswmathons ahrietdi cempmtisker as an
prophyl axis or treatnment of xerostoma. 4 . The
phéanmacenpiredl eadnmposiatrbor tior lacompenad ods dhiev &oiroml a
for oral adm nistration according to claim1 or 2,

whi)ech is a nedi canent for prophyl axis and/or treatnent

of xerostom a acconpanyi ng Sjogren's syndrone or of
hyposal i vatio

g}HﬁC@mﬂrra iggal conposition for
proph tﬂe<:f%§ xerOﬁﬁonia for ora
adm ni mhlch conpr se/ as ah’active
i ngreo N Cl)oostyrl I

H

wherein R is a halogen atom, and the substitution position
of the substituent on said carbostyril nucleus is the 3- or
4-position, and the bond between the 3- and 4-positions of
the carbostyril nucleus is either a single bond or a double
bond, or a pharmaceutically acceptable salt in admixture
with a pharmaceutically acceptable diluent or carrier.

2. The pharmaceutical composition for accelerating
salivation for oral administration according to claim 1,
wherein the agtive~ingredient is 2-{4~-chlorobenzoylamino) -
3-(2-quinolon—-4-yl)propionic acid or a pharmaceutically
acceptable salt thereof.

3. The pharmaceutical composition for accelerating
salivation for oral administration according to claim 1 or
2, which is a medicament for prophylaxis or treatment of
xerostomia.

4, The pharmaceutical composition for accelerating



10

15

20

conmpound of the forrmula (1): COOH 1 CH2CH: NHCO JT
(1) NOHwerein Ris a halogen atom and the

weubwstoiisati on position of the substituent on saCWJIP2004/009992

carbostyril nucleus is the 3- or 4-position, and the

bond between the 3- and 4-positi ons of the carbostyri
nucleus is either a single bond or a double bond, or a
pharmaceutically acceptable salt thereof in adm xture
with a conventional pharnmaceutically acceptable
shlireation €arroeal &imThesphathegeatceatdisgnposciadom 1 or
for prophylaxis and/or treatnent of xerostom a for

oy avhadmi nésératdbnamecor dongetophyharis, anbiéoei hreadtment
xerostom a i s xerostom a acconpanying Sjogren's
s¥ndeportoria Fheopbanyboeusisatenbapsegitiromef or of
prophyl axi s and/ or treatnent of xerostom a for oral
Bgpbeasivation.according to claim5 or 6, wherein the
active ingredient is2- (4-chlorobenzoylamno) -3- (2-

qui nokon -Adphyknpteptbost acmdosttiaophdvmapeuphgdbkys
acceptable salt thereof. 8 . Use of a carbostyril ‘
ﬁﬁﬁp?ﬂ??§éﬁfﬁﬁﬁtfanuéﬁoéfbmié}EGK CoaH hdRiNHEOrAtioR,
which comprises as an active ingredient a carbostyril

compound of the formula (1):
COOH
7 —\_R
N @)
H

wherein R is a halogen atom, and the substitution position
of the substituent on said carbostyril nucleus is the 3- or
4-position, and the bond between the 3- and 4-positions of
the cérbostyril nucleus is either a single bond or a double
bond, or a pharmaceutically acceptable salt thereof in
admixture with a conventional pharmaceutically acceptable
diluent or carrier.

6. The pharmaceutical composition for prophylaxis
and/or treatment of xerostomia for oral administration
according to claim 5, wherein the xerostomia is xerostomia
accompanying Sjogren's syndrome.

7. The pharmaceutical composition for prophylaxis
and/or treatment of xerostomia for oral administration

according to claim 5 or 6, wherein the active ingredient is



H wherein Ris a halogen atom and the substitution

position of the substituent on said carbostyri
wauelsmassiis the 3- or 4- position, and the bon#Cbaprweem9992

the 3- and 4- positions of the carbostyril nucleus is

either a single bond or a dousi% bond, or a

phar maceutical ly acceptabl e salt thereof for

manuf acturi ng a nedi canent useful for accel erating

salivation and for prophylaxis and/or treatnent of

Rel 6sEBAPEODPONZOYERMARR OT AT g - BB ipPAPnT 8, YWherephonhe acid

active ingredient is 2- (4- chlorobenzoyl am no) - 3-

¢z-agohashareuticayly propboabéeashdtokchgreof.

pharmaceutically acceptable salt thereof. 10. A method

for aBeel ePaei g saravhosbrrihi chmponpdi sésthe formula

admnistering orally a carbostyril conpound of the

flgbeula (1): r nmr COOH /= R N O Haherein Ris a

hal ogen atom and the substltutlon position of the

substltuent o-EF?ﬁEIEa@bbst | pucl eus is the 3- or

T Pd7d'2 twegn t he j and

4- posi s of] the carbost nucle& is either a

[ ay doubl e bond, or a pharmaceutically
acceptable salt thereof to a

wherein R is a halogen atom, and the substitution position
of the substituent on said carbostyril nucleus is the 3- or
4-position, and the bond between the 3- and 4-positions of
the carbostyril nucleus is either a single bond or a double
bond, or a pharmaceutically acceptable salt thereof for
manufacturing a medicament useful for accelerating
salivation and for prophylaxis and/or treatment of
xerostomia.

9. Use according to claim 8, wherein the active
ingredient is 2-(4-chlorobenzoylamino)-3-(2-quinolon-4-
yl)propionic acid or a pharmaceutically acceptable salt
thereof.

10. A method for accelerating salivation which
comprises administering orally a carbostyril compound of

the formula (1):

COC”i
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subject in need. 11. A nethod for prophylaxis and/or
treatnment of xerostom a, which conprises adm nistering

woneadsiogigihe car bostyril conmpound of the fornmul aCT/AP200€009992

Hco (1 N O H wherein Ris a halogen atom and the
substitution position of the Sdbstituent on said
carbostyril nucleus is the 3- or 4-position, and the

bond between the 3- and 4-positions of the carbostyri
nucleus is either a single bond or a double bond, or a
pharabeelitieat | Jabegept abte, sand theredpstbtutiopj pesition
in need. 12. The nethod according to claim10 or 11,

wbeklee nsihet betene ¢mgpedideparbgsyrili-nucleus is the 3- or
chl orobenzoyl am no) - 3- (2- quinolon - 4-
{tPpsbblioni cardi theorbenghaehweent tical By andeptmbbétions of
salt thereof.

the carbostyril nucleus is either a single bond or a double

bond, or a pharmaceutically acceptable salt thereof to a
subject in need.

11. A method for prophylaxis and/or treatment of
xerostomia, which comprises administering orally the

carbostyril compound of the formula (1):

\CHZCHiCOOH —xR
©\/L NHCO—@ (1)
H 0
wherein R is a halogen atom, and the substitution position
of the substituent on said carbostyril nucleus is the 3- or
4-position, and the bond between the 3- and 4-positions of
the carbostyril nucleus is either a single bond or a double
bond, or a pharmaceutically acceptable salt thereof to a
subject in need.
12. " The method according to claim 10 or 11, wherein
the active ingredient is 2-(4-chlorobenzoylamino)-3-(2-
quinolon-4-yl)propionic acid or a pharmaceutically

acceptable salt thereof.



