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WO 2005/ 011811 PCT/ JP2004/ 009992 1 DESCRI PTI ON
CARBOSTYRI L DERI VATI VES FOR ACCELERATI NG SALI VATI ON 5
BACKGROUND OF THE | NVENTI ON The present invention

rel ates to a pharmaceutical conposition for

WOl ng salivation and use thereof. NpPET/IP2004/009992
particularly, the present invention relates to a 10

pharmaceuti cal conposition for accel erating

salivation, which conprises as an active ingrggs |‘
carbostyril conmpound of the formula (1): /CHZ “‘WW“\,‘“
R NHCO N10 H wherein Brkgreptedpgen atom and the, .
substitution position 15 of the substituent on sa
carbostyril nucleus is the 3- or 4-position, and the

bond between the 3- and 4-positions of the
car bost yrdabpdided 8USed r9nSiel CForta TR 1RO R

fﬁw

doubl e bond, or a pharmaceutically accepta% e séﬁt

thereof, or preferably conprises as an active

i ngredient 2-(4 20

chl or obenzoyl am no) - 3- ( 2- qui nol on- 4-yl ) propi onic acid
har maceutically acceptable salt thereof, and

or_a
fﬁﬁFKGEOU¥%H§fé§ﬁ16N¥EN§éOBf sai d carbostyril conpound

for accelerating salivation and for proghylaxis _
and/orThe present invention relates to a pharmaceutical

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 0]
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 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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~ll~~H 120110 IO 1111l 11 1 HI ~Il~ *&0002* WO
2005/ 011811 PCT/ JP2004/ 009992 2 treatnent of
xerostom a, as well as a nethod for accelarating
sal i vation or for prophylaxis and/ or treatnent

WORBEOMHL, which conprises adninistering or RETAP04/449992

carbostyril conpound to a subpect in need. 5
BACKGROUND ART Saliva plays an inportant role in the
mai nt enance of the oral environnments and the oral
functions. Nanmely, there are two functions of saliva

Oftrdhehanl ¢Nl:akestOnfiHNChEOReBNtha § Wthioan fek
mai ntai ning the oral environment. Wth respect to the

diaetalyrhpimkesf1URGHIIOR 6F $8t i ¥PophyBlalxdiva aslibhi £ Be@tment
di gesting action such as formation of alinentary
baktssaodial gasiidly eoapzysesasdhdm stodriay oaelilvi bxiaf

mai nt ai ni ng taste sensation through 15 sol ubilization
okatrhstaptibresgenetd ¢o of sghdech {mhieshi.is a

car bonat e dehydrogenase). Wth respect to the function
of maintaining oral environnents, saliva exhibits

self- cleaning effect on the teeth or the nucous
mBABKGREYND ARl al cification action of the teeth

anti bacterial action, 20 inmunization action, tissue
repai r Spt bty sach dRPBYtagk ot te fidrtthes madpéenanpg of
antiinflammatory action. @ Recently, there is an

i hEFegEdL | P HE TS 257 the oral functions. Namely,

there are two functions of saliva of dietary intake
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,
rec;lcification action of the teeth, antibactérial 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 wvarious
factors. Therefore, the social demand for treatment

thereof has been increased. Hyposalivation has been found
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patients, who suffer from hyposalivation caused by
various factors. Therefore, the social demand for
treatnment 25 thereof has been increased.

posal i vati on has been found WO 2005/011811

POPOII8dY/ 009992 3 bei ng acconpani ed by abREFHRR9499992
of salivary gland per se cauged by radiation therapy
or parotiditis, as well as by netabolic diseases
(e.g., Basedow s disease, diabetes nellitus, etc.),
or other diseases such as collagen 5 diseases, and
fe 1A ra dumpsak kM aby Odbr SrrfAUI8d oY saliessy dBslPserOlse
side effects of various nedicines. In the recent
agh g ® A5} elayiiathenf tietdwp of pedbicyaiyig) aadl wsll as by
decreased by agi ng, and various nedications for
viad t W11 1 € Aiplebeas ede i Seasasedouper désedseén diwbeatging
peopl e are 10 done, and as a result, it has been
aessl tersed dtleal , aonuotiesr df sqeateisestishsa$ f eol Tmgdr om
hyposal i vati on woul d be increased nore than ever in
fdiseased,n angpdeathent hypysalieratdoguési saveed are dst rasd
sonmetinmes has a crack due to dryness of the oral
cEactors by siBenhféachs paf ianicfs megdsanevat i b the
conpl ains of a pain when eating, and further conpl ains
ofe@en ¥ jagiingy seeiRt¥nera gt Wrct ioRarfofphdvarurddmnd is
is known that hyposalivation causges unconfortabl e
f GRFFPRPGh h@ddPdr RBYi Y34 1S MesieatdPRyr tRf sVamiPus

articu] ation disorder, and further causes 20 de
CFRTBE TS SBeRCE A VRSt VERb 08 JaoRa PEOPT

g%g%g?{%égﬁ%s gD%%Qu.Eflf¥nEgé(gbe %%%g98£§edapgat a number

of patients suffering from hyposalivation would be

ure
e are

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 alveoclar
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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dysfunction. The topical application of artificia
saliva is enployed as a treatnent of hyposalivation,
but the effect 25 thereof is tenporary and limted.
Anet hol e trithione, WO 2005/011811 PCT/ JP2004/ 009992
WORSOMSLS known as a nmuscarine receptor agoREEIP2004/)49992
cevi nel i ne hydrochl oride are ysed as a salivation

accel erator, and they have sone defects, for exanple,
the effects thereof are unstable and there is a
probl em of 5 possible side effects in digestive system

SWEDCRSi Siaptsha asV AMinlisBEr i RO OF EdhoraRgeRi B8} and
di sconfort. Under these circunstances, a new

medi tBENie fofdidcpabieat ofe WYEDSA) iav@hilekabasn been
strongly desired. The carbostyril conpounds of the
aboveléodirt a dnl) theg¢ hile as@i®chksedtel, Foepakatpd, the
t hereof are disclosed in JP-B-63- 35623, and this

| efbeatsirehertesy direchinsesbléaind hdsere denpopndsianeof
useful as an antiulcer agent. It has also been

dpees tskel sivkt afifectar bosdygesticonpustes anehusefndusan,
the treatment of various diseases, for exanple, as an
a@@ﬁ%tqﬂﬁi(ﬁHQHﬂﬁyﬂweﬁbdgml@%%tdl&ﬁqmﬂﬂréwnaﬂndﬁr(bﬁese
JP- A-3-74329), or as an antidiabetic (cf.
IPLpCENStancEs, arpehBedicanenasion & epBARNEI 86| osed

that these conmpounds exhibit a somatostatin
'H@%%%}hﬁgafa’a%p%atsyb%naﬁtﬁ%ww 49 nhi bi t i ng

t t L1 JP- A- 6- 509587
Soure B ot R S pihoned (g hudie aher e fatBpbaety) and

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 exhiﬁit a
somatostatin increasing activity or an activity of
inhibiting somatostatin reduction (cf., JP~A-6-509587).
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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conpounds are useful as an agent for protecting
intestinal nucosa disorder (cf., JP-A-6-211662), as a
urease inhibitor (cf., JA-A-7-101862), and as an

i nterl eukin-8 inhibitor (cf., JP-A-8-12578), as a
VaREO18hi bitor (cf., JP-A-9 25 71532), andP@EJR104/009992
agent for treatnent of eye diseases (cf., WO

2005/ 011811 PCT/ JP2004/ 00999 5 JP- A-9-301866) .
Furthernore, the carbostyril conpounds are disclosed
to be useful as an inhibitor of ADP-ribosylation

(§h-n-olFAsk$) 231246 ne At Q%%nE?EBBSﬁﬁﬁﬁir@%ﬂpdﬁhds are

intravital toxin-type bacter’ial ection

I&s felldh e 431247 hse2fid é@‘éH1ﬂﬂﬁ@%&%oknbfbAbﬁ“riEésylatlon
JP- A-11-228413). DI SCLOSURE OF | NVENTI ON As nenti oned

abere, Jme-decpsases)n saldvalgear rbunetbotmemy e a
serious problemin view of oral 10 sanitation, and

f Ut erital Aosk@h-t@pé Nipsheer itdle mtfabltwnof(cfl; f¥p-ef-10-
the el derly people, a nunber of which has been

dz2as14al land rer eassADasedidiehdeor t(cliag DPeh-Uesiatdd 3) .
to develop a nore effective salivation accel erator

or a nore effective agent for prophylaxis or

treatnment of xerostom a. 15 The present inventors have
PREFCLARRFS iOFe I IWVENTEPED in order to find a new

medi canent for accel erating-salivation, and as

resul tAs mepdEicsgdd abaEe. tite m&@ts)?r ip ééﬁb’ﬁ%%%n of
t he above fornula ( 1% especially & chl gr obenpzoyl -
abrmehion maYydendl SRt £°9$)RﬁQR$%mﬂH9 ¢fY, °5r°%2bhar ma

20 Cetfjti#foalq,l %n%c ug%ﬁglr elgaclagdérh%roe%np%égla bjcltug %:rtlallty of

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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salivation accelerating activity and al so excel | ent
prophyl actic and/ or therapeutic effects on xerostom a,
and finally have acconplished the present invention.
Nanel y, an object of the present inventionis to 25
YWPRH95W41841 phar naceut i cal conposition for accBFEPR094{§9992
WO 2005/ 011811 PCT/ JP2004/ 009992 6 salivation

conprising as an active ingredient a carbostyri

conpound of the above fornula (1) or a

pharmaceutically acceptable salt thereof in adm xture
\(’j‘%%i‘i@atci%v 2R 8k n g PhQrIRCRUtveak hyragcept abl @ rbostyril

uent or carrier, which is 5 especially useful in

t bSmpaRNYthe abobkepdRNta qfi)aorPat prAtmscddterdaldy
from hyposal i vation. The present invention further

Paevdsies 1® RRarneeedbs € aln GRIIGIUreORNitRra PSRRI idsiad -
and/ or treatnent of xerostonia, which conprises as an
aphameaddiiedilant aaceptdosd Wiiluehtnpeuodrof et hewtailtvd s

10 formula (1) or a pharmaceutically acceptable salt

t bgpenifal livn wadifudt dnethe tpraphydrexest bondkeatment of a
pharmaceutically acceptable diluent or carrier.

Foz t hartnondg feri@gp feemnt ypd saddveitdonpr oThe esresentof

the carbostyril conmpound of the formula (1) for
nbmvdriciayy ifur therenrevhee asufaymatgptisadceenresittiinp for
salivation and for prophylaxis and/or treatnment of ]
XRE R Ok Sadd I/ gt hepaprent s xerestRBd2f oyhich comprises

accel erating salivation and fozﬁfrq hyl axi s gnd/or
t PR ANt o KOHESAoAPE By HRATHITIer FAFPPHRD Of the above

Fﬁ£$@€%¥réf) 5%0gp%Hggmg£e£g§%gfy§n£c%e&%gbig gaf%“%ﬁ¥¥eof
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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VORH5OAE

20 The present invention includes the follow ng

enbodi nents. 1. A pharnaceutical conposition for

accelerating salivation for oral adm nistration,

whi ch conprises as an active ingredient a carbostyril
Tgf the formula (1) 25 or a phar naceBET/ERR004009992

acceptable salt thereof in adgi xture WO 2005/011811

PCT/ JP2004/ 009992 7 with a conventi onal

pharmaceutically acceptable diluent or carrier. 2.

The pharmaceutical conposition for accelerating

saltiyad | hJeti8nal ?Hgkxﬂéééﬁt?itdaquyaﬁ%é £B01£0aiNeent or

above 1, 5 wherein the active ingredient is

2cAr £ddt or obenzoyl am no) 3-(2-qui nol on-4-yl) propionic

acid or a pharmaceutically acceptable salt thereof.

3. Thez pharmrcgtbirfabteG0POB i ddnpdfivioaceslkessténdrating

salivation for oral admnistration according to the

abaYevdtidk) far drabhadhinsstaramEdinc areptrdiay to the above 1,

prophylaxis or treatnment of xerostom a. 4. The

phiae reice uthiecc @lctdorpds ot ediedorisaedldechl.pngbenzoylamino) -

salivation for oral admnistration according to the

aBolz-quinglop-4nyil¢hropienhedciahen af phaprapeytisdsly

and/ or 15 treatnent of xerostom a acconpanyi ng

Spregeripl s \ERditoBeseofof hyposalivation. 5. A

phar maceuti cal conposition for prophylaxis and/or _

treat ment O ENGETBARFRTEGR! dratPordiiRPsEPAL peRelerating

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 Sjégrgn;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 xXerostomia for oral administration,

according to the above 5, wherein the xerostomia is
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whi ch conprises as an active ingredient a carbostyri

20 conpound of the fornmula (1) or a pharnaceutically
acceptable salt thereof in adm xture with a

conventional pharnmaceutically acceptable diluent or

WO XNI81E The pharmaceutical conposition f8ET/IP2004/009992
prophyl axis and/or treatnent ,of xerostom a for oral

adm nistration, 25 according to the above 5, wherein
the xerostonmia is WO 2005/011811 PCT/ JP2004/ 009992 8
xerost om a acconpanyi ng Sjogren's syndronme. 7. The

pharsBestid GRlcorPARYShY! 9foépénvpg Vranes and/ or
treatment of xerostom a for oral adm nistration

accordyng tihd pRa2Ra¥eudi Ol Cooftyi®iidnt BEBragtb¥ey Paxis
ingredient is

2308760 oradeeady b&MkBeds Boh Za Ot QraN- 4dmyh) 9t £ DoH C
acid or a pharnaceutically acceptable salt thereof.
8actlseddig aac athleoabytrel 5conpounthedfeithéhbonbtl e (1)

for manufacturing a nmedi canent useful for accelerating
lingatdiait drs 2rd 4Fahlpropdryt@xisniand/~0F (2Fgat nelbn-of-
xerostom a. 9. Use according to the above 8, wherein
tné)gcopanqugglddpena pBarmaceutically acceptable salt
2- (4-chl or obenzoyl am no) - 3- ( 2- qui nol on-4- yl ) propionic
athdreefa pharnmaceutically acceptable salt 15 thereof
10. A nethod for accelerating salivation whjc

conpri 8es dHfl MfsPeFRABOBERFTY FPTRAIBES OFr Fhecsﬂﬁblm (1)
of

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-
yvl)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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the formula (1) to a subject in need. 11. A nethod for
prophyl axi s and/or treatnent of 20 xerostom a, which
conprises adm nistering orally the carbostyri

congound of the formula (1) to a subject in need. 12.
WRSYEHOY according to the above 10 or 11, PGF&28¢4/909992
the active ingredient is 2-(4gchl orobenzoyl am no)- 25
3-(2-quinolon-4-yl)propionic acid or a

phar maceutical ly WO 2005/011811 PCT/ JP2004/ 009992 9
acceptabl e salt thereof. DETAILED DESCRI PTI ON CF THE

| NVENI#E N The 1rh@kBRESHEL | cal conposition for
accelerating 5 salivation or for prophylaxis and/or

treatnment of xerostomi a of the present invention
conprises as an active ingredient the carbostyri

CORpPRUrED CEddre paoNeok oTaHR BNVENDION a

pharmaceutically acceptable salt thereof, and may be

f or nul Blie hHarmacaut hox e ntompes i thilar maceuttedérdfing
prepar atii on. The pharmaceutical preparation is

f salivat szh oy ferngropbnvaxnt s cnad/ phareatwent caf | vy
acceptabl e diluents or carriers such as fillers,

t keckerdmip aferthe, pbeadRt sinvewtidmgoagenses as an active
di sintegrators, surfactants, lubricants, 15 and the

| ireredirnidersesbebtdripreprpainces tha peove ef s
fromvarious fornms in accordance with the desired

uf il i oF &3 Phaf@acretiept LY Rt ERR AP Yo B9e tat Berapf etand may

péglgérmulated 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. 1In 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 cbmposition for systemic
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powder s, sol utions, suspensions, enulsions, granules,
capsul es, syrups, and the like. In addition, the

present 20 pharnmaceutical conposition can be prepared
in adm xture wth a resin so that the
WOOMEYL 1 | ease property can be i ncreasedPCHR2004/009992
phar maceuti cal conposition foysaccel erating

salivation or for prophylaxis and/or treatnent of
xerostom a of the present invention is preferably
prepared 25 in the formof a pharnmaceutica

COAMOSI 4101t ifaay, g)ﬁﬂ:?&&fam QPR of a _
PCT/ JP2004/ 00999 10 adm nistration, particularly in

thiea b davtfical RBAPABCEIH CRlr YOG Ast Bt Dl such as
adm ni stration such as tablets, pills, powders,

SEABI & t03)S ,piSSpPepsvasss, espl v, sYspBHEESns SydmiSsions,
and capsules, and the like. 5 1n order to formin

t godret s, yrapar, eandedapwbleknamal thlealddaeeutical |y
acceptable carriers such as vehicles (e.g., |actose,
whi t e Bugarders@di dorohimriaeletyd, udbere sreapssd avehl known
xylitol, mannitol, erythritol, sorbitol, calcium
celrporetauticadlynaceeysaal ¢ i grrwisitsulsosk, asi vékieles (e.g.,
acid, 10 etc.), binders (e.g., water, ethanol,

ptapeert,, V8RS §UEHF upSodhwe caElossidey | GALCSEar chrea,

sol ution, gelatin solution, carbo&&nethyl cel | ul ose,

sher ey, H§ﬂ1'CEPPEFE%¥x eIEtE w1ﬁﬁ6§§ﬁ%%e,ca101um
ol yvi nyl pyrrolidone, etc.), disintegrators,(e.qg.,,.

s Ren ey et GF S ek Lo L 3 Saeaaet L1 St oek
powdeyr, .s.Qdj dr ogen_car bor1C te, . calcium f,ar bona{ee,

d
OFS o AT, oo T A EFE g tiiog - BrobHAbE R 26

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.qg.,
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



10

15

20

25

esters, sodiumlaurylsulfate, stearic nonoglyceride,
starches, lactose, etc.), disintegration inhibitors
(e g , White sugar, stearin, cacao butter,
5%enat ed oils, 20 etc.), absorption pronDters

va Lternary ammoni um base, sodium PCT/JP2004/009992
Iaurylsulfate, etc.), wetting,fagents (e.g., glycerin,
starches, etc.), adsorbents (e g., st arches | act ose,
kaolin, bentonite, colloidal silicates, etc.),
| ubricants (e.g., purified talc, stearates, boric
aﬁéﬁl&@y\dﬂy 2250P8kY ek Wk ENgs 8 Y0k, cehbertididl tdiited

ke. Moreover, the WD 2005/011811 PCT/ JP2004/ 009992
111a1§19eb¢,etﬁldm)ésalsﬁgabecéé\té&&afmrel‘lﬂs?f g8l &onv-eddd taenl
coated tablet, such as sugar-coated tablets,
gedld s Caattedict abhelisg ©i¥lRItis; Eaahi bgathbd etahldtid, mor
coating tablets, or double or multiple layer tablets.
Sddubldeopmeparialeohapér piddlstst.he conventi onal
pharma- ceutically acceptable 'carriers can be used
and i nt ude Hreparekaopl @f pidhiss| ébe( eogveniglemds@harma-
| act ose, starches, cacao butter, hydrogenated
v@g@twlelxbua@eprtabﬂwcar:ai%rs e, pe uppdderd inclyde, for
gum ar abi ¢ powder, tragacanth powder, 10 gel ati.n,
e@me/ éfeéu)‘:leél $PRg egr @IS e 1gCtopani PiedEfhes, cacao

agar Yg} and the |ike. Capsules can be pre red Cy
ch ’E:ﬁ]?vg drﬁ%@teaﬁéegfv?%%taat?:]ﬁ e ismgiagidnt & )

bpv t I
R r'gehia'r%x%ﬁ?mx?a%ar”a:%%%%%aﬁﬁhc%m%ﬁres
(EETK%{§¥”%£H%%%1'”etc5)PSé& 1&?%1 ators (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 range 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 xXerostomia, the amount of the active



10

15

20

25

The amount of the carbostyril conpound (1) or a

phar maceutically acceptable salt thereof to be
incorporated into the pharnmaceutical conposition of

the present invention is not specified but may be

WO 2805(0481% r om a broad 20 range, but usual | y, PET/IP2904/009992
preferably in the range of abgyt 0.001 to 70% by

wei ght, nore preferably in the range of about 0.005

to 50% by wei ght, based on the whole weight of the
conposition. In the particularly preferable ora

ceBrRpsuhdON f Wr @%ﬁ'a@ﬁlaééﬁﬂié@ii aetdda?ot%ltwéa%ﬁ thereof
(0] e

prophyl axi s 25 and/or treatnent of xeroston a,

anBupte péralky aot ithe YEnge06f 0@l PG5 R2084/ BP9t
12 conpound (1) or a pharmaceutically acceptable salt

t hereoprefergsef emalthy rangdeof angr afo @eubyOw8Osht O

5% by weight, nore preferably in the range of 0.01 to
3bésby omi g ,whdlasedighttbf wiw|commisghtioaf. t he
conposition. 5 The suitable nethod for adm nistration

of t heTheeswehitabloomedsbpti or negmirel detadriwnned the present
accordance with various forns of preparations, ages,
SEREROAhHLIOR Heay dendieteomsned in rcqmmdasses Wwithevarious
degree of severity of diseases, and the |ike. For

ek arpF O f tREARA A LISy 52988t LEFHRS , ansh HFERSi 6ABditfons of
epul si ons, granules, syrups and capsul es_are

agﬁ?nPgY%?% r B IAPITRReCOHoSAGR WY tHe dHE@PESRENERGf the

t he, present invention be se] ected i,n accordance .
Wikt he Us GRS LIRS B o1 G HORREY | SHEPERSLons,

tQSuEQEéEQ}Sgréﬁﬁie%§9%§§u8§ 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 0.0l 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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15 severity of the diseases, and the |ike, but the
anount of the carbostyril conpound (1) or a
pharmaceutically acceptable salt thereof is usually

in the range of 0.01 to 50 ng/kg of body wei ght per
WRP05(04183Hdi ti on, the active ingredient malyPEE"“’Z"O“/"”S’92
contained in the range of 1 Rﬁ?looo nmg 20 per single
dosage unit. EFFECTS OF | NVENITON The pharnaceutica
conposition for accelerating salivation or for
prophyl axi s and/or treatnment of 25 xerostomi a of the

PEESLE] 1 drl V1M /Io?N cBANe R OHDL guxtd%ﬁyﬁ.@cit\ié_ ¥Qi/or
2005/ 011811 PCT/ JP2004/ 00999 3 secretion and/or can

exhé Phde P 1P 3 RGICoANgd &8 s t Srie deubinenebteelsg ab a
xerostom a by adm nistering to a patient of

hygosaht vt iImmosa0 ivhdion hesprigaentthepbaesaneut i cal
conmposition can be useful as a nedicanment 5 for
ppbgihyd@itsi aal tcompbaehiomwfcalr barmselfudr axea as¢ditaneart
hyposal i vati on, which may cause various oral diseases
sfich prophyranisg cgensattmeniofof kb ynooulth paskxerostomia or
di sorder, glossalgia, periodontal diseases, and the

| hkeosThievathiatracddchcaiy cerpissivardousoprat cél eeageshguch
10 salivation or for prophylaxis and/or treatment of

x@f oMY dfensedippesénthe MaHi ofasseydi§ordek: i n an
activity nmedi ated by a_nuscarine M3 receptor (CHRM),
aﬁaos?&ﬁéﬁﬁr\Hﬁﬁ%opﬁétéén%%%ﬁ%§Qﬁwi%?da&ﬁﬁnﬂéF%red

orally, it exhibits re potent,
accel oThR R RCEHtAGaL | GRPosi bl

salivation or for prophylaxis and/or treatment of

ff
5% f%%t%cggierating

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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15 or for prophylaxis and/or treatnent of xerostom a

in conparison with the effects for pronoting

secretion in lacrimal gland. Furthernore, the
cgngosition of the present invention has |less side
YRR har ticularly Iess side effects on PHEIP2004/009992
di gestive tract such as naus 20 vom ting, anorexia,
abdom nal disconfort and hence can be used with high
safety. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The
pharmaceutical conposition for accelerating 25
SpdtoidnQR ofF kae ngé’@é% Bfventldnor whi Rt e Huidfab e for
2005/ 011811 PCT/ JP2004/ 009992 14 xerostom a of the

P& 1e51E R dmi i 8 t-b @ Ron Wh&h HeS pHéiphabbeah@rus&d aln various
adm ni stration, may be prepared and used in various
foois ass mehtioned above, =arl thieeppeesatt invatrenitonodsi S
illustrated by the follow ng Preparations and 5
Phannsoaitegi oyl thxpfollnenirgy Hrepazhbtdbds nand be

construed to be limted thereto. Preparation 1
PHater@tiodioglieniofkpetr ignias, (ERtqehooldnndt e mraspsitanied to
acid 150 g 10 Avicel (Trade Mark, manufactured by
Aeahiinkdesi therpdpati on) 40 g Corn Starch 30 g

Magnesi um stearate 2 g Hydroxypropyl nethylcellul ose
1freparation 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 o0il and ethanol to give film coating tablets.

Preparation 2
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15 Pol yet hyl ene gl ycol -6000 3 g Castor G| 40 g

Met hanol 40 g The active conpound of the present
invention, Avicel, corn starch and magnesi um stearate
are nixed and kneaded 20 and the mixture is tabl etted
VY BYOB1IY conventional pounder (R 10 mm) f oPCEIR4p4/009992
coating. The tablets thus o ined are coated with a
filmcoating agent consisting of hydroxypropyl

nmet hyl cel | ul ose, pol yethyl ene glycol -6000, castor oil
and ethanol to give filmcoating tablets. 25

Pfep@r@{yoq@b%n\ggygglq% 11 PCT/ JP2004/ 009992 15
2- (4-Chl or obenzoyl am no) -3 (2-qui nol on-4-yl ) propionic

ae2 Loplinfd 16n-G-i1 i ﬁraﬁi&xﬂc Qdd Lactose 33.5 g5 g

Di cal ci um phosphate 70.0 g Pullonic F-68 30.0 g
Rolywiddgiy rol i done 15.0 g Pol yet hyl ene gl ycplo g
(Carbowax 1500) 4.5 g Polyethylene glycol (Carbowax
608Moskb. 0 g 10 Corn starch 30.0 g Dry sodi usd.5 g
lauryl sulfate 3.0 g Dry magnesium stearate 3.0 ¢

Bbhemiotivgn phosphate 70.0 g
Pullonic F-68 ' 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 g.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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The active conpound of the present invention, citric
15 acid, |actose, dicalcium phosphate, Pullonic F-68
and sodium |l aurylsulfate are m xed. The m xture is
screened wth No. 60 screen and is granulated with an
WO2¥H@I181L 0] ut i on cont ai ni ng pol yvi nyl pyrr ol PEHAR2004/009992
Car bowax 1500 and Car bowax 00. If required, an

al cohol is added thereto so that the powder m xture
is made a paste-like mass. Corn starch is added to
the m xture and the m xture is continuously m xed to
f i.fo p ' T e t L oek partd

I B R e ddeln gy QILBR T L SR e

anty H}%”ﬁl%hégigﬂpét!‘eé%va%,atanéiOQEef:@ixt@r'ie 12 t@plétted to

hours. "The“dri e articles are screened with No. WO
%QQ§{Q%%8&$SEEEHJB%Q9§/0@@@9%oré6téﬁl§@§aﬂﬁmﬁ@ﬁepared are
thereto are added dry sodium laurylsulfate and dry
NRONESHe sheanabeed Rt kR 1@ Xhubedes tabheidedhea from
formthe desired shape. The core tablets thus prepared
afer tivar.ni shadrasdt tugtied appliietiaks the ccaley ttablgasr.d In
themfrom5 wetting. Undercoating is applied to the
cardert alol edsinipteor tee tabladsi pirsl by, t ke teibiettablets
orally, the core tablets are varnished several tines.
lareorvdemitsbedi sevevahdtBtespe Iandrdaboth Siird g shape
the tablets, further undercoating and coating with a

| arst i et haserippki ba Ehrerteld e tohe T e¥ sungrrgoating and
further coated with a coloring coating materials ungl
Pratdaxt Hedhoal AHBHLEARE Le ALPLoBHal REHSTOY { dite tablets

drying, _the coated tablets ar olished to obtain the.
cﬁgér ther coated with a colofin% coagfng materials uﬁ%ll

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
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tabl ets having uniformgross. EXPERI MENT 1 15 The
effects of the present active conpound on salivation
in anesthetized rats were studied as nentioned bel ow
Met hod of Experiment: 1) Preparation of experimental

WB3AMsQ118%y \bdel s for studying salivation wePETAIP2004/009992
prepared according to the nethod of Masunaga, et a

(Masunaga, H., et al., Long-% sting salivation
i nduced by a novel Miscarinic receptor agoni st
SNI-201 in rats and dogs. Eur. J. Pharmacol., 339:

B Barar tﬁée%"ﬁ%%%/%%éﬁ%%&??pa%ﬁ% e méf?ze

%ﬂ%weraentanaXEﬁet ripat,dhe d) %&%ggt@}%gfgﬁ?%@f%

| owed, and the rats were anest

&%H&%ﬁ:@ﬂtah sediud) . The naks WBLE PUt Sawn an tth'%eback,

back and the neck was subjected to mdline incision.

Ad’thBHM BeaRMiveki Subd abdtbSUGt m3R1¢ALNeL &1 s Pl 6F iy WaSM
inserted to the air tube in order to keep the airway

credfotiNextinia spetyst dtereckube 6EPS5vARt SiHEted to the
containing a solution of 10 U m heparin in

phiysitobeginabrdati be ke itheektiedaiyntDeat he Nt iad
artery for admnistration of a nedicament. 10 2)
Wedsietdydrheotubbe (S2H5 \Nattisomeanoant aivi g 08 ga/utiodr of
0.1 nmg/ M solution of the test

10 U/ml heparin in physiological saline was inserted into
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 mlL/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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compound

(2-(4-Chl orobenzoyl am no) - 3- ( 2- qui nol on-4-yl ) -

propi oni c acid; general name: Rebam pide) in 2 %
agﬁsous sodi um hydrogen carbonate sol ution, and a
VOrPtY0%4181b o5 15 aqueous sodi um hydr ogen car bBREFR2004/009992
solution) as a control solutipn were used, and the

test conmpound solution and the control solution in an
amount of 1 nl/kg were respectively adm nistered

i ntravenously via the polyethylene tube inserted into

LS SA thied Bkt §RY - pdiEbusifengakh¥ali Mas 2 a7R4at into
was heasured every 10 mnutés for 20 mnutes with

UShdGnoe@ht 87 $wBbSan@nthd RrapalibuabkeRang@UNi ich @8R
m nute was cal culated fromthe total salivati on anpunt

f@Fied ine par eQdry! fed hiihumasueagethe tdealsaldlMatitann
anmount was 25 neasured in such a way that the dried
caidt swaab chlilbal €2 000 thd]1 8iPEELdR26 01t O}30921gh8 of
wei ght thereof was previously neasured) was inserted

i thi® swate bettwebnobefate amt atffrerswabewbsne xioiiandde¢ mouth.
with a new dried one in every ten mnutes, and the
tResltsal i vati on anobunt was cal cul ated fromthe
difference in the weight of 5 the swab between before
and affther avesegei AalioiathemeyathwasRegifekateth@s

aver age salivation ampbunt was cal cul ated as neasured

i ReaE afeinc [thet Veht ete Jrifat s 9ERPRal(S) antiR! Hlesithe test
MR o0 - Qo BRG] T E S UG KGO 450 BOSER Lt T TR
a@éé%“é?ﬁpéﬁ% (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.
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the percentage of the average salivation anmount in the
test conpound-treated groups agai nst that of the
vehicle-treated group was calculated. The results are
shown in Table 1. As shown in Table 1, the average
VOB Bikrror of 15 the salivation anmpunt PRI/#7804/009992
vehicle-treated group was 0..1280.008 ng/mn (n = 5),
whil e those of the test conpound (0.03 ng/kg)-treated
group and the test conpound (0.1 ny/kg)-treated
groups were 0.2620.084 ng/mn (n=5) and 0.3050.097
Mg/ m 354y, respectively. Thus, by 20 intravenously
adm nistering a test conpound in an anmount of 0 03 or
0.1 ng/ kg, |t was observed thafl the S?dlﬁv\aétibonamamtmt
Wwas—retreased uy 205—%0art—2391% A 4 1
conpari son with the vehicle-tre¢at éa‘gZ ﬁ group(g)\/\o
20057011811 PCT/ JP2004/ 009992 |19 Table 1 $alivation
ayehintle-ttrgated) Geayp Wethlcl e- | r @at 28+ G Fp [(n=5)100
1280008 100 Test—conpound (003 ng/ kg)_ 0. 2620084
POEs ¢ tacemoendGr(Oup3(mgblg)Fest ¢ogp é“z?.ﬁo (4l |/ kgé-
:'A§ e _szfl vat i on
age — standarnd error,
i ol ®os¥eatsd | group3®s

TounTt 1S expr(? the—ave
T U o, Ve o

The salivation amount is expressed by the average

4

standard error, and the comparison with the vehicle-treated
group is expressed by %.
Conclusion:

As 1s 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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5 Conclusion: As is apparent fromthe above results,

the salivation anpbunt was dose-dependently i ncreased

by intravenous adm nistration of a test compound in
anesthetized rats. Thus, it was proved that the test
VOB exhi bits an 10 activity of accel er aPfHEP2004/009992
sal i vation by systemc adml% tratlon EXPERI MENT 2
The effects of the present active conpound by
intragastric admnistration in non-anesthetized rats
with 15 respect to the salivation were studied as
mﬁﬁhhgnq%)b%%gwheayggggd of Experinent: Using

non- anestheti zed rats, the saliva being swallowed for

4 houngerar1awalki.8g 568 Duh e iiokghkiByl sk 1 DhBsas sflution)
t he esophagus was collected and the salivation WO

2600 Hdpetd bl d_CTh,) P2004¥ 00N XY/ k0 wasdnminbtadadt mally
nmeasured. Vehicle (0.5% sodi um car boxynet hyl cel | ul ose
sadimir itlerear oRekawhpn dehd scdhaguslvegt kgulvas was set,
intragastrically adm nistered once when the esophagus
danverds aulnesudds tbe, aberauk as sdandsubt errbe af/ ettage
standard error of the salivation amount was 0.880. 23
gsghi@tion wmeunshives e0 . 83Eht2dd gyriogd) dnobe 2velyicle-
(n=8) in the Rebam pide (10 / kg)-treated group,

1t By exb ayoup=7)p - Pﬁ+9 hel F&éb‘amrggl d@ thgORFPAREG14¢ ebked

group, and 1.720.40 {n 2
mg/kg)-treated group, 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 Sjdgren'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 Sj6gren's syndrome on the basis of Revised Diagnosis

Standard for Sjdgren's syndrome (issued by Ministry of
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10 Rebam pide (100 ng/kg)-treated group. Concl usion:
As is apparent fromthe above results, the salivation
anount was dose-dependently increased by
intragastrical adm nistration of Rebam pide in

WOPOU B het i zed rats. 15 Thus, it was prove8CTHER0Y(q92

active conmpound of the preseny; invention exhibits an
accelerating activity of salivation by intragastrical
adm ni stration. EXPERI MENT 3 The effects of the

present active conmpound on 20 xerostom a in patients

Wi ddn 131, 0888us aKAdREOTEaMAS i @8bad. in(199%Hbj ects to

be tested: The test was carried out for 21 patients
(ePe: rifitastBacyearseehdl: all fenmale) who were

di agnosed as surely having Sjogren's syndronme on the
basi s mibiReyiceoadabhaghost &1 -4h1Srabdatdyl anirh) og-e(2-s
syndrone (issued by Mnistry of WD 2005/011811

P RldP2004-309 922 piddi desd itch, ( LoAbogr pandt ¥l éiar evasn orally
Japan in 1999). (2) Admi nistration nethod: Tabl et
cadtiminitrey @ threkl binbe ey lday nojre8igpely after a meal
qui nol on-4-yl ) propionic acid (100 per tablet) was
ofcihe yralg eddfioni spehetiine)r dont iBnweeper day i medi atel y
after a neal (one tablet for each time) for 8 weeks.

( 83) BEaiagteernBeRbad: i) Eval uation by patients

t hensel ves as tq subjective , .
i) Evaluation by patients themselves as to 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)

X 100
(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
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synptons (e.g. feeling of dryness of the nouth,
hydromania, 10 pain in the nouth, taste disorder,
difficulty in dietary intake, abnormality of saliva)

bef ore adm nistration of tablet, after adm nistration
WO 00 £ or 4 weeks and 8 weeks, respecti VETAP2004/009992
Based on the total scores at e time of studying,

the changing rate was cal cul ated by the 15 foll owi ng
equation: Inproved rate of subjective synptons (%

(Total score before administration - Total score after
adm ni i1 agéHides; %nE0Bal1f T8t 8bn S&F e RIBme of secreted
adm ni stration) wherein the inprovenent of subjective
SYaRt oAb Wes enstaired biynshhenfobsowebdcowdndagseestion of
20 0: No inprovenent 1: Lightly inproved 2:

Maebl at el yftempradneichisiradighl y£i tgsloateEMD42088k61484 18
PCT/ JP2004/ 009992 22 ii) Besides, the salivation

aweeht, (vespeet ofelsecr 8hedd sal tha)sakisvatsasuraduby thus
Saxon Test before adm nistration of tablet, after
atepaisedat ton ofcrealsliog Fatedofeskbiwido® waseRstermined
respectively. Based on the salivation amount thus 5
nbéfsﬁh@d?o%i@’mﬁzreéﬁ@itﬁgnﬂ ate of salivation was
determined by the follow ng equation: Increasing rate

of salivation (%

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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(Vol unme of saliva before adm nistration - Vol une of
saliva after adm nistration) X 100 (Volune of saliva
before admi nistration) 10 The effects of the test
ound were eval uated based on both of the
HEB BPHht of subjective synptoms and the ESFARAR4/WR92

anount, which was classified g three degrees as

fol | ows. "Remar kably effective Bot h of the inproved
rate of 15 subjective synptons and the increasing

rate of salivation being nore than 50 % "Effective":

Ei t herpofat heedraRr e¥edubpé et Bfe HRIRGhYRer8Y§PELAEL OF
t he |ncrea5|ng rate of salivation being nore than 50

%e28re Nodineffseahityen: ofNetdadt ! he gHBRROMERBAt a@hinistr-

subj ective synptons nor the increasing of salivation
betDgn obSetatsidkt fobedexpeks meaidls 2egulet afver eadministr-

statistically evaluated in accordance with WI coxon's

r abkoh esf . ta{let ResuBtseeX¥Dd 200bI)11Be]l subjective symptoms
PCT/ JP2004/ 009992 23 Total scores of subjective

syapt shgn ket 1§ ihproeédriey ache mdstinastoatdéntabl Big

6.63.2 after admnistr- ation of tablet for 4 weeks,

apdesen. & fveecoagntnistr- ation of tablet for 8

weeks. Thus, the subjective synptons 5 was

si gni fRPextdesy ithsr é@JéHV%?l@%eal%fd%ﬁﬁwl"@tsr atP8hloPOtHidoefore
present active conmpound, Besides, the salivation

aﬁéﬂﬁ?l§%@?HFQR9PfOGaBlBEfOP%F 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
(ii) 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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adm nistration of tablet, but it was 1.951.21 g after
admnistration of tablet for 4 weeks, and 1.931.14 ¢
after 10 adm nistration of tablet for 8 weeks, and
hence, the salivation amobunt was al so significantly
VRPCLIBY by  adninistration of the present BET/RAR04/009992
conpound. Overall evaluation re as follow (i) After
adm ni stration of tablet for weeks: 15 "Renarkably
effective": 2 patients "Effective": 9 patients
"Non-effective": 10 patients (ii) After adm nistration

of tabketedtd oF Whekpreselrendsdghiing eH-f(@cthyerobénzoyl-
patients 20 "Effective": 7 patients "Non-effective":

8apahbprss(FpuieklieatuveDEsopdsn i’ Addabhes patient
adm nistration of tablet for 4 weeks and 61.9% after
aduffesiad i froromouiahl drynéss Scomalenyidy EXCERENVENT 4
WO 2005/ 011811 PCT/ JP2004/ 009992 24 Effects of the
psgaéntmeonpound 2-(4-chl or obenzoyl -

ani no) - 3- (2- qui nol on-4-yl ) propionic acid on a patient
sut) er PagléntomPndienhldr yAésgeacsombnyi ng Sjogren's
syndrone: 5 (1) Patient: A female, 27 years old. (2)
cieef €Ebapf aronelad@trogofbanhmonili aratifgrdngepéseyes.

(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 Sjogren'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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(3) Patient record: Around February 1999, the patient
visited a hospital in view of dryness of nouth and
difficulty in tearing. Then, 10 she was di agnosed to

have ﬁ ogren's syndrome in view of antinuclear
(iGN o dyﬂl 160 tines, anti-SSR-A antibody: 128CTHP30p4009992
Gumtest: 8 m, |owered functb%n of salivary gl and,

nm

ophthalmc Silnmer test (right left 3 nm, dry
kerato- conjunctivitis. Sebinerine hydrochloride was
adm ni stered 15 but the adm nistrati on was stopped

beFaysanghie sikte SfifrAEizanel 16WePiRe M UEATiIRAlition (0.52 ¢
di sconfort and stonmach ache. Besides, Salivate spray

Was shsonapedtied Mt swielwasgnet gifeeid WBandnd Eye dryness
di sconti nued. After noving her honme because of

maasi ddemehetediospiitghlt Basmehaage DBy Rbse2B@3gal test
Bef ore 20 the changing the hospital, an ophthal mc

dr(@p ) con¥ai mflgamrehdodr oift theseyé at eExtrasi fatdgne it hygings
been used for treating dry conjunctivitis. (4)
SyvepeoBBRaht A -natiBen 560 Adithg sSREM e 4xdsY éuL i nHgthel 3. 4
new hospital: 25 The synptons of the nouth dryness
werelsi §nf f i Tehta/dily WHL2405/ 944841 AT/ 7) RY0 04, 08HT92

25 of toungue and significant |lowering of salivaition
(3U4n1g ARl azs GG dWE: (B $6elV g O hdPomadag) aREY

Eye dryness was Silner test_(right 2 mqm left 1 mm,

rode CoBAGAR (9 <QF+po/RY: | AP afihd: TR DT (SPREHdge. battrn)

Eé%gﬁgg%ngﬁgégg#gng%nghgﬁ?ig%éz;ggﬂgnﬁﬁtfgggy, negative,
IgG 2270 mg/dL, IgA 368 mg/dL, IgM 132 mg/dL, and immune
complex, Ciqg 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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g/dL, T.P. 8.4 g/dL, Alb 4.4 g/dL, AST 17 U nL, ALT 9
U, Arylase 140 UL, CK 46 UL, C 0.69 ng/dL
BUN 14.0 ng/dL, CRP <0.3 ng/dL, ANA 640 folds
speckl ed pattrn), anti-SS-A antibody 126 tines
J0NI831 50t hody, negative, 10 IgG 2270 nEFEIP20p4R992
368 ng/dL, 1gM 132 ng/dL, andjgmune conplex, G q
sol i d- phase nethod, 3.3 (positive). (5) dinica
course: The anmount of saliva was 0.52 g in Saxon test
on May 1, 2003 and 0.89 g on May 29, 2003, and the

paddrestonbaves dife Pri¥nitCaRveABUSR H YRR in the
Adm ni stration of 2-(4-chloro-

benopylvaakhs) add(x qiidxtimentdoy | pHt D& tonist fFeird ng380om
ng/ day)was started on May 29, 2003. The salivation
ampotsalsvghidn cafdd \exampileaspdtientls Ehayiom Iynetdhs or
2003 and then the subjective synptons were inproved.
ThenszkilvayhnproRs suniurts doyemonth ezmeted dyl v86cguen
July 23, 2003 and then the subjective synptons were
alfselipgect nprbiveal .or [VNBUSTRE ALY ARFLIACDABIELICTY Pheoral
pharmaceuti cal conposition for accelerating 25
s&urpangontaste fdrsprdsphy | akf Bladdfyooft featnéntaké sA@h as
2005/ 011811 PCT/ JP2004/ 009992 26 xerostom a of the
prigsd APWIRY eRY § BN Gl ans el ssal Fife orpPaphy PAxtBe agved lor
treatment of patients suffering from hyposalivation

f BUCOXENBPEOT R | BHY'Ss SSh GRIVAGCSY npt oie drondyener Brophy of

U GRSEILAS o P UbheBRySEEe Y 2426005 o3 LR
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 fespiration
~caused by stress, drying, fever or severe vomiting or
diarrhea, or hyposalivation méy 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,



burni ng; taste disorder; difficulty of food intake

such as swallow ng dysfunction ; glossalgia or pain

of the oral rmucous nmenbrane such as erythema of the
tongue, atrophy of tongue papilla, snooth tongue,
wo2e0s5/011sagi | e of the oral 10 nucous nenbrane; pcr/5p2004/009992
di sorders caused by reduction of self- cleaning

function such as angul us infectapsus, candida, tooth
caries, highly onset of tooth caries, periodontal

di sease, oral mnucosa diseases, ill-fitting denture,
denture ulcer. 15 Especially, hyposalivation has many
skiphegsfatithras ddebgdest iasipekeyat eerivenperjatiy, e less of
nmouth respiration caused by stress, drying, fever or
spyetécuolibhi Bgnetiod, asehtde atrbypgsalf sallliear@yland.
onset in the mddle of the treatnents, for exanple,
caused by side effects of a 20 medicine, radiation

t herapy, or surgical excision of salivary gland.
Further, the present pharmaceutical conposition is
useful in the prophylaxis and/or treatnent of
xerostom a or hyposalivation acconpanying S ogren's
syndrone, rheumatoid arthritis, hidebound disease,

mul tiple 25 nyositis, system c | upus erythematosus,

di abetes nellitus, WO 2005/011811 PCT/ JP2004/ 009992

27 kidney failure, diabetes insipidus, nerve injury,

| oss of mastication function, senile atrophy of
salivary gland. LLOYD WSE 28
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CLAIMS 1. Use of a carbostyril conpound of the
formula (1): CH2CH,000H\ / R NHCO (1) NIOS5 H
wherein Ris a halogen atom and the substitution
position of the substituent on said carbostyri
nucleus is the 3- or 4-position, and the bond between
the 3- and 4-positions of t carbostyril nucleus is
either a single bond or a double 10 bond, or a
pharmaceutically acceptable salt for manufacturing a

medi canent useful for prophylayss and/or treatnment of
hyposal i vati on for oral adn1n| ration. 2. Use

according to claim1, wherein the active ingredient

IS 2-(4-chl orobenzoyl am no) - 3- (2- qui nol on-4- 15

yl) pr opi onygeast da Oka B BHAC @Yhpeahl Yo ACERPt BdMR11a (1) :
salt thereof. 3. Use of a carbostyril conpound of the
formula (1) CHCH NHCO OR A:O N H 20 wherein Ris a

hal ogen aton1 and tb@cwubs |on position of the
subst i tueg tpoéi%}% nygjeus is the 3- or
4- posi |@ and the ond en the 3- and

4- posi t d he carbostyril nucleus is either a
single bond %r a doubl e LLOYD W SE

LLOYD WISE

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 for
manufacturing a medicament useful for prophylaxis and/or
treatment of hyposalivation for oral administration.

2. Use according to claim 1, wherein the active
ingredient is 2-(4-chlorobenzoylamino)-3-(2-quinolon-4-
yl)propionic acid or a pharmaceutically acceptable salt
thereof.

3. Use of a carbostyril compound of the formula (1):

COOH
CoLr

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
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29 bond, or a pharnﬁceutically acceptabl e salt thereof

for manufacturing a nedi cament useful for prophylaxiquYDVWSE

and/or treatnent of xerostom a for ora

adm ni stration. 4. Use according to claim3, wherein
the xerostomia 5 is xerostqﬂga acconpanyi ng Sjogren's
syndronme. 5. Use according to claim3 or 4, wherein
the active ingredient is

2- (4-chl or obenzoyl am no) - 3- (2- qui nol on-4- yl ) propionic

Behd, 06r % RIRIRCRN CahhY accaplable SAld crbBebeOlzor
manufacturing a medicament useful for prophylaxis and/or
treatment of xerostomia for oral administration.

4, Use according to claim 3, wherein the xerostomia
is xerostomia accompanying Sjégren's syndrome.

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

thereof.



