-1- DESCRI PTI ON TEST AGENT FOR DI AGNOSI NG DYSPEPSI A TECHNI CAL FI ELD 5The
present invention relates to a conposition for neasuring the
gastric-enptying function, which can be used to effectively di agnose
dyspepsia, and a nethod for neasuring the gastric-enptying function.
Specifically, the present invention relaif§ to a conposition that can be
used to neasure reductions 10 of the gastTtic-enptying function in a

noni nvasi ve nmanner using expired airppang@fRt hod for neasuring the
gastric-enptying function using the conposition. The present invention also
relates to a dyspepsi a di BEFONGENTageRt DEMINOSINGt DOSPERITADI agnosi ng
dyspepsia. Furthernore, the present invention relates 15 to a nethod for
measuring the drug efficiency and treatnment effects of a gastrointestinal
medi cine, in particular, a nedici n€EaNBAI mgELbe alimentary tract notor
functiog on a patie sufferi tron1gastroigtestinal di sorders caused by
dyspepsia and |ike in&uf PFePehci éSVPRTTHE JEIEFFR- difpt §i riePiRpsdtion. fop
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- States, when_unidentified c laints |ast at _ -2--
%llagn081ng yspepsggP %urt%emore, the present invention relates

15 to a method for measuring the drug efficiency and treatment
effects of a gastrointestinal medicine, in particular, a medicine
affecting the alimentary tract motor function on a patient
suffering from gastrointestinal disorders caused by dyspepsia and
like insufficiencies in the gastric-emptying function.

20

BACKGROUND ART

Nowadays, we live in a society with much stress due to
rapid and drastic changes in various matters. Accordingly, there
has been an increase in patients who complain of gastroenteric

25 pain and discomfort (such as epigastralgia/epigastric discomfort,
heavy stomach, heartburn, epigastric fullness, early satiety,
nausea, vomiting, etc.). Even if a subject suffers from such
symptoms for a long period of time, if no disorders are detected
by magendurchleuchtung, endoscopy or abdominal ultrasonography,

30 such symptoms would be diagnosed as unidentified complaints in
the abdominal region and would not be subjected to medical
treatment, or diagnosed and treated as chronic gastritis.

However, it has recently been considered that such
symptoms may be attributable to dysfunctions of the alimentary

35 tract. In the United States, when unidentified complaints last at



| east four weeks in spite of the absence of structural abnormalities when
checked with an endoscope, such conditions are referred to as "synptons of
non-ul cer dyspepsia in the alinmentary tract” (Non-ulcer Dyspepsia: NUD,
hereunder referred to as 5 "dyspepsia”) and di stingui shed from chronic
gastritis (1987, the Anerican Gastroentezol ogi cal Associ ation).

Dyspepsia is roughly categorized into the follow ng four groups according
t 0 subj ectlamstsynfuiuans weeks aigastpaesopbhgethe r eikbsmdeyp@ﬁfheattﬁ:mnwnalaci d
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Non- Pat ent Anmong thHese dyspepsias, 1 n particular,
dysnoti | i tAmenimn( E)aStsoetrHEemi@glc@hﬂbwocaﬁ@lpn) accounts for 30 to 40% of
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often conducted as a y Gsi 11 |C|nes nce
gast r oesophageajrougb boxotdimey (tas) stlsj sdtgivief sgmptdms related to gastric acid,
a nedi ci ne that can ontrol the secretian of ast£| c ac i s .used.
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The
non-specific type (4} i& HAaHREOPRAsPcals /55 psﬁg‘ﬁﬁpb%f@al %Cafgt ors,

and t her ef g ant idmtiuat YeBBdh@) NeSIANAgaNt i(dpps esgandtsilatg efpen(asad.
However, as shown bel ow, nedicines for inproving the alinmentary tract notor
function sENAey kEyoRbLRI; nartorréétlﬁngn%‘h%%?e Spmpteng), (3) an ulcer t

gastroesoppagadl gL Whdnyee: p%%d Yl SGEL €05 Yom R 2N AGLA naNdoaM4i, Ci nes
for inproving the ali'mentary tract notor function;
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oAl st O gy, WIED0E SHBLASL SRR, 9, D9BLSTLELL \BileBle, v
heart bur n,particular, the dysmotility type (2) is the most common, and it
accounts for 30 to 40% of the total dyspepsias (Non-Patent
Document 2).
20 Treatment of dyspepsia 1is often conducted as a
symptomatic therapy using medicines. Since the gastroesophageal
reflux type (1) 1is significantly related to gastric acid, a
medicine that can control the secretion of gastric acid is used.
The non-specific type (4) 1is assumned to be caused by
25 psychological factors, and therefore antianxiety medicines and
antidepressants are often wused. However, as shown below,
medicines for improving the alimentary tract motor function serve
a key role in treating these symptoms:
(1) gastroesophageal reflux type: acid antisecretory,
30 antacid, and medicines for improving the alimentary tract motor
function;
(2) dysmotility type and (3) ulcer type: medicines for
improving alimentary tract motor function; and
(4) non-specific type: medicines for improving the

35 alimentary tract motor function, antianxiety medicines, and



5 epigastric fullness, extrenme sensation of fullness after a small anount
of food, nausea, vomting, etc.) for a long tine, but no structural
abnornmalities were found even after being exam ned with endoscopy,
abdom nal ul trasonography, etc. Dyspepsia is generally diagnosed on the
basis of the synptons reported by the 10.subject, and this makes the
di agnosi s of dyspepsia difficult. Furthernore, the difficulty of such
di agnosi s i,pp9ses-detald y and nonetary burdens on the patient and del ays
appropriate treatnment, causing deterioration in the patient's quality of
life (QOL). 15Ther eflyspepdeweligpmenbgndsaxh égsyeantusiahl yiaecur ahenmed hod
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gastric-e ﬁing functi on cannot be accurately exam ned. In the case of an
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acetaninogﬁg %ethod, there is a danger of drug allergy and |liver damage
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must he constrained for a long period of time while the diagnosis is being
made. 2( n§<pa{:gﬁ’f %‘éﬁn’é’ﬁ?gs% %nasylsf*}}ologlcal and physical birden on the

subject, and the measurement accuracy is insufficient. For
example, among conventional methods for measuring the gastric-
emptying function, isotope methods (e.g., scintigraphy or the
like) use a radioactive isotope; as a result, the administration
30 of such a method is complicated. Furthermore, since such a method
requires an expensive y-ray camera, its use is restricted to
special facilities. 1In the case of an X-ray impermeable marker
method, the marker is not excreted from the stomach
simultaneously with the food contents, but is instead excreted

35 from the stomach after all of the food contents have been



Non- Pat ent Docunment 1: Talley N et al., Gut 45 (Suppl 252): Il 37-42, 1999
Non- Pat ent Docunent 2: Quarteo AOet al., Dig Dis Sci 43: 2028-2033, 1998
Non- Pat ent Docunent 3: J. Snmooth Muscle Res. (Jpn. Sec.) 6: J-75-J-91, 2002
30Non- Pat ent Docunent 4: J. Snooth Miuscle Res. (Jpn. Sec.) 6: J-129-J-138,
2002 DI SCLOSURE OF THE I NVENTION -5- copposition for neasuring the
gastric-enptying function used to effectively di agnose dyspepsi a.

Speci fi cal byerdthey;prasens imeenti oncigd Mudi@aPr ayidte-i2-eppPPsid | eondtdin
al l ows an easy and noni nvasi ve neasurenent of the gastric-enptying function
usi ng 5 exPRrRRl 2P¢ . aqRE ghedFewanhnenht | o aihe @gm Ao Fr Areienaneriidiod

for measurpng,de t%%%r ES'§”&E’%Q@,&9 o‘%“ﬁ%{;%‘l Sal! Pf%é‘r.s%nﬁ e E&{LGL] Vel y
di agnose dyspepsia. Specifica , the marn objects of the present Invention
are to provheesadelyspEpsisaa i agreistninopgent , fartheamoeehodifice dhiagndisiong
dyspep;ja..lOF#%th r npr e tthe %%és nt .inventi.on ains to gro ide,@.nethod
for nme surf?’ngs &Ta e)ﬁ?i% %‘?]?e ec(%lsnéﬁnu&-i gbﬁ‘?gr’mfc% hé aﬁ’éfoﬁ% Jpoz?tilé]nts,
such as dysipepshal Ppatrtatsnesuhé albdlg FarabngBgt £0é N1 Bed 1, Nadxcaties Odrdl ef Som

caused by an insufficient gastric-enptying function. In particular, the 15
present in\}}é?lt]fjd#leé’isrré‘nfiot%? ot fife éhﬁeﬂﬁﬁgrjf%‘re%é@ﬂgi Ry ¢HenpRarPRicdR i cal

effects ong¢herfalierkandhed®disanoestht f €61ddMd rhReoh UBELA QL BfinbPeen in
alimentary tract and/or therapeutic effects thereof. 20Means for Sol vi ng

the Probl elre blood is sHeapubed owfaeE tafEindgEcEhng agcerasinemheesittanl e -
for ingpect)ons {0 §§C%8ﬁréﬁg%'%?fghaﬁgff%dﬁioﬁngs é%d#?ébﬂg gastric-enptying
) pro

functions using expired air. 2 The 1 nspection e 1's not absorbed
fromthe stomach, bturthemdrdee aleitiredsasychrastseasictingi rigiearhdbgdsivritche

duodenum (x%J meeasarticp es%’&rdr%”%’g} Jrleeinusnucgri} &iizerua@on:eLtcC 'w)a;ves {an ultrasound
method), measuring the gastric-emptying function by MRI (a
magnetic resonance imaging method), evaluating the gastric motor
15 function by measuring with an electrogastrogram
(elctrogastrography) and the like have also been proposed for
measuring the gastric-emptying function; however, such methods
pose the following problems: (i) There are problems in the
accuracy of the diagnostic method, (ii) there are no fixed
20 criteria, so that evaluations vary according to the evaluator,
and (iii) the subject must be constrained for a long period of
time while the diagnosis is being made. (Non-Patent Documents 3
and 4).
Non-Patent Document 1: Talley Nj et al., Gut 45 (Suppl
25 2): ITI 37-42, 1999
Non-Patent Document 2: Quarteo AO et al., Dig Dis Sci
43: 2028-2033, 1998
Non-Patent Document 3: J. Smooth Muscle Res. (Jpn. Sec.)
6: J-75-J-91, 2002
30 Non—-Patent Document 4: J. Smooth Muscle Res. (Jpn. Sec.)
6: J-129-3-138, 2002

DISCLOSURE OF THE INVENTION

35 An object of the present invention is to provide a



(2) Its absorption is not affected by the change in pH (the pHin the
alinmentary tract); 30(3) The probe exhibits high absorption and netabolic
rates, and a high excretion rate in expired air as isotope-labeled CO2 (a
hi gh recovery rate); and (4) The probe is pronptly netabolized after
absorption. -6-- inventors conducted an intensive search to develop a
gastric-enptying functlon i nspection pro@e having the above
characterlstlcs and found that uragk gnlne and . |Ik%85¥£lﬁldln%j c
conpounds THBEPE R ¢ an 1°85EEHRY of P 8PS CHAVERWE S f ton used o
char act er igftficegivélg presgidsd nvepmissial. so f epadifhedliby nmeasur ipigsthe
anount or behavior of the isotope-labeled CO2 excreted in expired air after
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function Qﬁxﬁﬂ%a%gpée%ka%QQEﬂe@@ %@SLM%E”E§§9%fELaﬂﬁﬁin§0@an@?gntﬂ%&néhe
10 neasuring nethod is effective for diagnosing dyspépsia in a noninvasive

manner . 5 Thesgpigiesloadonf | Phredouarenthynuenhipn e seetthsd tor Prewkls ingiethed
gastric- eWﬁﬁ¥Hﬂ§§§d¥@ﬁ U a%Q CE@%&%?%? Can%%%ﬁ8ﬁ“@ha£h@a§fFgchgegf b he

nmedi ci ne or treatnent e neasured, allown
sel ect a Kﬁﬁktﬁ&nélyedhnﬁmﬁ@ m@spepesaraBpecaﬁmb&ﬁmﬁctheemaﬂm<Mmec$abpﬁct

th t Th t t h bee |i shed based
{1 ndi ngs, CTRLBFESEREI TOBHITISH AEPUBGSHERSR Buf RGoBRHS HEAtest Jo SePnts |
ConpositlQﬂmﬁ@rmaen§@rfw@cgaghbsgn@ngkxbpglgunct|on (I-1) A conposition for

measurjng the gastric-enptying function contalnln%gas an active ingredient
a pyrihY di ne conpouiFt °F§' | RFSAST SHRRACIOR RO i SOt BpRELYF € and

0, and th@fethod ISréPNVenidurihg | abeladpeRiktn theroddy and gxareigg in
expired 25 air.
pharmacotherapy) on patients, such as dyspepsia patients,

suffering from  gastrointestinal disorders caused by an
insufficient gastric-emptying function. In particular, the
15 present invention aims to provide a method for measuring the
pharmaceutical effects on the patients of medicines affecting the
function of the alimentary tract and/or therapeutic effects

thereof.

20 Means for Solving the Problem

Shown below are the four characteristics desirable for
inspection probes for use in diagnosing and evaluating gastric-
emptying functions using expired air.

25 (1) The inspection probe is not absorbed from the
stomach, but from the alimentary tracts including and below the
duodenum (such as the duodenum, jejunum, ileum, etc.);

(2) Its absorption is not affected by the change in pH

(the pH in the alimentary tract):;
30 (3) The probe exhibits high absorption and metabolic
rates, and a high excretion rate in expired air as isotope-labeled
CO; (a high recovery rate); and

(4) The probe is promptly metabolized after absorption.

35 In order to solve the above problems, the present



(I-2) The conposition for measuring the gastric-enptying function according
to ltem(l-1), wherein the isotope is at |east one nenber selected froma
group consisting of 18C, 14C and 180. 30(1-3) The conposition for measuring
the gastric- enptying function according to Item (I-1) or (1-2), wherein
the | abel ed pyrim di ne conmpound is ur aclé_ or thymne. . -7- conposition of
any one of Itens (1-1) to (1-3). (I'l-2) The dyspepsi a
diagnostic-ﬁggﬂg Accordi 10 Jit emdddsidh, eral h epsi g,iS-caused
by an i nsuftici eont gast rdl&g-eerrptnyi ng fdusnl(jzvt):el oérll&1 SC I PC-(%)(%I' e yg%oeg%%a £
di agnost i cerggsningaccandictgono | tespgdtiic2) , wiebei n hhwidyspeplse a iabove
dyanotility-t dyspepsi a. 1) Method f.or measurin astri c-epptyi.ng
function (%ﬁ?%gg%?égﬁg od f%éénﬁé%ﬁy%ndgyﬁé @géc%#é-e%%?@yﬁa 1" uﬁ%#%on
conpri si ngymindldiycadwimposhds | Tepal ecomrpabi thoisotopnyodHne of btk (thel) to
(1-3) to a_subject, and,nmeasuring the anmount, or behavi or of the |abeled CO2
excret éd i P pPhaKpakcristics. ﬁle PY4I92)  PYRELAET hots? 0%0@3% n§¥t he
gastri c- ergdaduid nlgunehé Onn@eaer dbng pkBalbiem U | thd, MhebgnlaHaeBPOosd.t i on
of any 15 one of Items (1-1) to (1-3).is orally adm nistered to a subject
in whom a eHBEted adeel exmired i Airhea§hstri erahpt yidgindsEerong i sthese
suspect ed, %&Q he appunt hehavi o] . ¢ érgf f et edei

§ |s&n Conmp4 éﬁé '%ﬁé?ﬁg£§%§hgtn r Bgﬁe & foq?ﬁe

expired air nmeasured an onpared Wwi avior o
| abel ed CCGRsxisradt edounhd exysi r edsaly fneasuaetieal t Hyey20 conbjiwead rthat urtde
usi ng .t.he same conposi t.ion. . w: NoEE s ifically he net hods _of
(T3 ey Tl gy gpreotive Er S RERARGY bR 86 o
measur i ng rdreirgast vecmenixyl Nnghtynal s@ncadipnedi tigat Usy ngiegpihednailiodf r om
a subj ect %Nno had |, . . . . e s

or measuring the gastric-emptying function using a pyrimidine

compound, the effects of the medicine or like treatment on the

subject can be measured, allowing to select a treatment method

15 most desirable and effective for the subject (the patient). The

present invention has been accomplished based on such findings.

The present invention includes the following
embodiments:

20 (I) Composition for measuring gastric-emptying function

(I-1) A composition for measuring the gastric-emptying
function containing as an active ingredient a pyrimidine compound
that is labeled with either or both isotopes of C and O, and that
is converted into labeled CO; in the body and excreted in expired

25 air.

(I-2) The composition for measuring the gastric-
emptying function according to Item (I-1), wherein the isotope is
at least one member selected from a group consisting of ¥c, Yc
and 0.

30 (I-3) The composition for measuring the gastric-
emptying function according to Item (I-1) or (I-2), wherein the

labeled pyrimidine compound is uracil or thymine.

(IT) Dyspepsia diagnostic agent

35 (II-1) A dyspepsia diagnostic agent consisting of a



25 orally taken a conposition of any one of Itens (1-1) to (1-3) as a test
sanple, and neasuring in vitro the anount of the |abeled CO2 in the test
sanpl e. (I'11-2") The method for measuring the gastric-enptying
function according to Item (l11-1"), which conprises: 30using expired air
froma subject in whoma drop or acceleration in the gastric-enptying rate
is suspected and who had oraIIy t aken a-donposition of any one of Itens
(I-1) to (1-3), .as a test sanp neasurlng invitro the
amount of GOREOPAbEPRP AN ﬁnﬁh@fsistqnbsst (Ishhpte: (Tasd - - 8-

conparing the neasurgd_val a %Qgh d i air
froma healthy subjégg %zowﬁggﬁ%ﬂiﬁﬁﬁﬁhggg ﬁ%g%g%p05|?lggggr&ﬂl %%bgﬁg& for
di agnosi ndIdydpepsiaerein the dygpapsiia Aiset hadsédr ki agnosimgnidispensi a
conprisin to a subject a dyspepsia diagnostic agent
of any on%aS?E?% %sggﬂ%ﬂﬁ%h§8k?§? and neasuring the gastric-enptying
functi oh based on tHéIaBmumheodyn&n&ubodia@némeuiahﬂhﬁda&ﬁoﬂﬁﬁmeDreted in
expired air The, met hqd for nosi n spe sia
accor di ng 6 entFXRH ¢ %ﬁh oY itSeSY 5@%&%%}%&%&Vﬁ?s&%ﬁ¥ * dyspepsi a
di agnosti c agent of any one of Itens (rr-1) to (11-3) to a subject in whom
dyspepsia i s_suspected,; 15conpar|ng t he apount or behavior of the | abel ed
Co2 excr et eI TR dIEHiN0sy far rme3RiPHe I8 HBF kG IRV ANE WEINGEIOR a heal t hy

subj ect measured using-hhe samR.diaONest| qné%@&n%a%ermaégﬁw&-ér@%ymg
gastric- egptylng function of the subject. he di agnosi s

accor dithg fuactiem ¢ompnisigg: 20relly za)dmmmséﬁrirsg fa)rcqlnpézgmbwrmgﬁd@@[ﬁepm a
caused byoﬁnlkeﬁgfftgifnéog@ﬁkﬂ'%oegpgﬁbﬁgcg}”gﬁd(M%asurlng the amount or

behavior of the labeled CO; excreted in expired air.

(ITI-2) The method for measuring the gastric-emptying
function according to Item (III-1), wherein a composition of any

15 one of Items (I-1) to (I-3) is orally administered to a subject in
whom a drop or acceleration in the gastric-emptying function is
suspected, and the amount or behavior of the labeled CO, excreted
in expired air is measured and compared with the amount or
behavior of the labeled CO, excreted in expired air from a healthy

20 subject, measured using the same composition.

More specifically, the methods of (III-1) and (III-2)
are as below:

(III-1') A method for measuring the gastric-emptying
function comprising: using expired air from a subject who had‘

25 orally taken a composition of any one of Items (I-1) to (I-3) as a
test sample, and measuring in vitro the amount of the labeled CO,
in the test sample.

(ITI-2") The method for measuring the gastric—emptying
function according to Item (III-1"), which comprises:

30 using expired air from a subject in whom a drop or
acceleration in the gastric-emptying rate is suspected and who had
orally taken a composition of any one of Items (I-1) to (I-3), as
a test sample;

measuring in vitro the amount of the labeled CO, in the

35 test sample; and



(1'V-4) The diagnosis nethod according to Item (1V-3), which is for

di agnosi ng dysnotility-type dyspepsi a. The met hods of
Items (1V-1) to (I1V-4) can al so be 25 expressed as bel ow. (rv-1)
A nmet hod for diagnosing dyspepsia conprising: using expired air froma

subj ect who had orally taken a dyspepsiagdi agnostic agent of any one of
Itenms (11-1) to (11-3) as a test sanple, neasurlng t he anobunt of the

| abel ed 002 in the &ﬁ?&r%ﬁ@ph?e 3 d et Rr%luénﬁlf‘i?a@M | b dRe of labeled
gastric-enptying function The nmet hod for di agnosi ng d yspepsi a
accor di ngCbo Hneskpiyed’ yir V\ﬁmnem headithgd sabiedt orha fmsﬂojt@(ktanl thavhgsme
dyspepsi a bﬁpéyf@f ed and who had orally taken a dyspepsia di agnostic
agent of any one of ltens (I1-1) to (11-3) is used as a 35 test sanple, the
anount of the |abeled 002 in the test sanple is -9- nmeasured in vitro, the
anmount 's o 't th t of the abeled CX2 in expired air froma

heal t hy 7 S areetthPgghost i ¢ agent, and the

gastric- ermtw ng ftmmwn of mbBEo® Ulhectaisgrken gMefseedi a 5 (dotpBi dinthe

di agnosis nmethod of Item (IV-1") or (]V- 2'a§? whi ch i's fgr di agngsl ng-Bh
dyspepsi aCtakbe PEYHFteFd0ef Fei @ntulyaaty idc WSpEPFhy FLAEIOSGAC agent of
(rv-4") T d| n S o] or gy n oafte I I -
dlagn05|ngﬁdygﬁgt??qt§€§§%qu§§gep§?aql%o3%\0Hké xéés%rlM%EggirﬁﬁéfglC

phar maceueinpbying fungtapautiasedf prcthe (3qyntA eethriteviior wéashei hapales

ef f ect; pof Cbzhgxggg{é@iiq)t %?(E)-ELQQ& Jygatnent on a subject conprising:

(IV-2) The method for diagnosing dyspepsia according to

Item (IV-1), which comprises orally administering a dyspepsia
diagnostic agent of any one of Items (II-1) to (II-3) to a subject
in whom dyspepsia is suspected;

15 comparing the amount or behavior of the labeled CO;
excreted in expired air from the subject with that from a healthy
subject measured using the same diagnostic agent; and

measuring the gastric-emptying function of the subject.

(IV-3) The diagnosis method according to Item (IV-1) or

20 (Iv-2), which 1is for diagnosing dyspepsia caused by an
insufficient gastric-emptying function.

(IV-4) The diagnosis method according to Item (IV-3),
which is for diagnosing dysmotility-type dyspepsia.

The methods of Items (IV-1) to (IV-4) can also be

25 expressed as below.

(IV-1") A method for diagnosing dyspepsia comprising:
using expired air from a subject who had orally taken a dyspepsia
diagnostic agent of any one of Items (II-1) to (II-3) as a test
sample, measuring the amount of the labeled CO; in the test sample

30 in vitro, and measuring the gastric-emptying function.

(IV-2') The method for diagnosing dyspepsia according
to Item (IV-1'), wherein expired air from a subject in whom
dyspepsia 1is suspected and who had orally taken a dyspepsia
diagnostic agent of any one of Items (II-1) to (II-3) is used as a

35 test sample, the amount of the labeled CO, in the test sample is



before and after conducting a gastrointestinal treatnent 15 to a subject,
orally adm nistering a conposition of any one of Itenms (I-1) to (I-3) or a
di agnosti c agent of any one of Itens (11-1) to (11-3) to the subject; and
conparing the anmounts or behaviors of the | abeled CO2 excreted in expired
air before and after the gastrointestinal 20 treatnent. (V-2) A
nmet hod for neasuring the pharmaceuti cal ~éffect of the gastroi nt esti nal

medi ci ne or the therapeuti Cg:ﬁffe(:t on a SU?JBGCt Cco,

et o e RS ARty P S SR BN Tage o PR A ST L PRETo L The dgbgled

subj ect, @o3l iy adpiréstLrd Nrom @pmilthyorsu@ﬁe@mywwmﬁ kB thé $dmd O
(I1-3) or a diagnostic agent of any one of Itens (I1-1) to (L1-3) to the
subj ect; &H@gnostic agentgogpgr FRg gq%ﬁetrdﬁso@WPEmg b%wﬂﬂenso%fth%éuba%ﬂ ed
CO2 excretied thnexpidgdpir before and after the adm nistration of the 30
gastroi ntestinal nedicine. (V-3) The neasuring nethod of Item
(V-2), ®herein the ¢ddtsol ntestdipginogddi nehkodfdfedttemt KéVal | neent ddy-21lact

not or functi.on. - V- i h a any
one of 35 lgﬁs J(%/— 150 dﬁﬂ%?s}trggat é#eégﬁr es %%{ég%%ar ngtlfﬁéﬁf‘ﬂl ? g%%“?of
-10- the gastrocneestyimg fmadtmme or the therapeutic effect on a patient
sufferlngfromdyspe ed an.insufficient gastrjc- tying.,
function. (V-5) The ﬁglagufa#be S3EcOFP T Ay 15°4 ngnléoof{%“l(tlgné (V- 1)
to (V-3) tdmathneasssesdibygopag reeeiddigat yef yeetdyebepbea gast r oi nt esti nal
medi cine or the therapeutic effect on a patient suffering from
dysm)tWity-type dyspepsi a. The nmethods of Itens (V-1) to (V-5)
can al so h&)enMptRSSetbrAnecl8hPMig pharmaceutical or therapeutic effect

(V-1) A method for measuring the effect of the

gastrointestinal treatment on a subject comprising:
before and after conducting a gastrointestinal treatment
15 to a subject, orally administering a composition of any one of
Items (I-1) to (I-3) or a diagnostic agent of any one of Items
(IT-1) to (II-3) to the subject:; and
comparing the amounts or behaviors of the labeled CO,
excreted in expired air before and after the gastrointestinal
20 treatment.

(V-2) A method for measuring the pharmaceutical effect
of the gastrointestinal medicine or the therapeutic effect on a
subject comprising:

before and after the administration of a
25 gastrointestinal medicine to a subject, orally administering a
composition of any one of Items (I-1l) to (I-3) or a diagnostic
agent of any one of Items (II-1) to (II-3) to the subject; and
comparing the amounts or behaviors of the labeled CO,
excreted in expired air before and after the administration of the
30 gastrointestinal medicine.

(V-3) The measuring method of Item (V-2), wherein the
gastrointestinal medicine affects the alimentary tract motor
function.

(V-4) The measuring method according to any one of

35 Ttems (V-1) to (V-3) that measures the pharmaceutical effect of



10(V-1'") A nethod for nmeasuring the effect of a gastrointestinal treatnent
on a subject conprising: before and after the gastrointestinal
treatment, collecting expired air froma subject who had orally taken a
conposition of any one of Itenms (1-1) to (1-3) or a diagnostic 15 agent of
any one of Items (11-1) to (l11-3) as a tgst sanple; and conpari ng
the anobunts of the | abeled 002 in the test sanples collected before and

after theigastgQitiAslRainil edlMBBine or the thE¥agedtft F@f?ﬁ@& for o

measuring the pharmaceutical effect of the gastrointestinal nedicine or the
t her apeut P@téenect Sehferiz@ sdbjorct dyepgrdisi ngaused by apef brsffihdieaftt er

adm ni st er.| i i nmedi ci ne, collecting expired air froma
B ey

subj ect aken a conposition of any one of Itens (1-1) to
(1-3) or a diagnosti(¥-ageriheof meanyurmime afietitoeimsa¢ddrdlihgt otd | bnd) oas aft est
25 sanpl e;..and .. ogparing the anounts of the |abele ‘in the
t est ggrp%gméol(lve%% e&obe(g%gz 5?‘?8%1‘“?8?%% i phamagsubicet epect of
gastroi nt esei npdstedin€eBeinal medicine or( V1) thBeapdasiy i pgra@t hed 5
according to.Item (V-2'), 30 wherein the gastrointestinal nedicine affects

the al i neRBREGE rathfeFingr Tromptility-type dyspere2) The neasuring
met hod according torasy Althdels | bemsrddisl dvie) (Yod JtBat gmasyies e
e

pharmaceutical effect of the gastrointestinal nedicine or t erapeutic
ef fect on @XB8gsed @st beld¥ering from dyspepsi a.caused by an insufficient

a‘;}; O%Lg)sg][i c-enptying_{uNCtAon, (N5 e the BagWe L9 prLhod acgording to
gastrointestinal treatment on a subject comprising:
before and after the gastrointestinal treatment,
collecting expired air from a subject who had orally taken a
composition of any one of Items (I-1) to (I-3) or a diagnostic
15 agent of any one of Items (II-1) to (II-3) as a test sample; and
comparing the amounts of the labeled CO, in the test
samples collected before and after the gastrointestinal treatment.
(V-2") A method for measuring the pharmaceutical effect
of the gastrointestinal medicine or the therapeutic effect on a
20 subject comprising:
before and after administering a gastrointestinal
medicine, collecting expired air from a subject who had orally
taken a composition of any one of Items (I-1) to (I-3) or a
diagnostic agent of any one of Items (II-1) to (II-3) as a test
25 sample; and
comparing the amounts of the labeled CO, in the test
samples collected before and after the administration of the
gastrointestinal medicine.
(V=3") The measuring method according to Item (V-2'),
30 wherein the gastrointestinal medicine affects the alimentary tract
motor function.
(V-4") The measuring method according to any one of
Items (V-1') to (V-3’) that measures the pharmaceutical effect of
the gastrointestinal medicine or the therapeutic effect on a

35 patient suffering from dyspepsia caused by an insufficient



ltems (V-1'") to (V-3') that neasures the pharmaceutical effect of t he
gastroi ntestinal nedicine or the therapeutic effect on a 5 patient
suffering fromdysnotility-type dyspepsia. (VI) Use (VI-1) A
use of a pyrimdine conpound for producing a dyspepsia diagnostic agent,
wherein the pyrimdine conpound is 10 | abeled wth either or both isotopes
of C and 0, converted into an isotope-FéBbTed CQ2 gas in the body, and then

excreted in gxgi[ed air. . (M -2) The use of the pyrimdine
compound &ESSFAFRFRY %M PGFL9Y . wherein the i sotope is at |east one

menber selected 15 fveBY§ hahgr ol £eAsYS dtaoaf é&@miﬂ?ﬁ 28d 2H80.one of
(VI-3) The use of the pyrimdine conpound according to Item (VI-1) or

(V1-2), wH&eESn VRé  byre nfbihe dbsfolirasisesridhs IPherrergwi el |9ifepe of

present inpyent ;o8 -diiReihl dYRRERSHE" J¥eaRfe " & rRPapondid | %%fg?t wahchy
there is an unidentified conplaint 1n the upper abdonen for at [east four

weeks, Tepatdeassseffetingapsencdysfotdtlityttyre dispepabdities verified with
an endoscope", i.e., non-ulcer dyspepsia (NUD). The dyspepsia targeted by
the present invention is preferably caused nmainly by an insufficient
gastric- 25(énpt8deng function. Such dyspepsia includes functional dyspepsia

(FD), in particular,, dy ility-type dyspepsia. Here, " insufficient
gastric-enptying quXgriﬂPknﬁﬁﬁso hétgpﬁégbaé??iEQQQRHﬂﬁ %gmféﬁEFPE&qué
abnormal , upspasiing ais@eidse dgerithe gRslhcterPtyyMgitunst efpamareld as

the loss of the gastric-, 30 enptx;ng function. Effect of the Invention
-12- & mpRReSEY Bl SramFePOtBpdePEPRSF | 9T ¢ hdnE ot dRenvieshed 1k

present i nYANtisQRope- USRI | BoPLLGLET ENMeloheMBASHY | Nghd hengRS bkl fet®Rf Ofn
function, diagnosing the diseases caused by the “gastric notor dysfunction,
and measur PEBL¥®R 3dHar maceutical 5 effect of nedicines affecting the

al i mentary tract molgir_binghl opsangt otnd Neraauibe ebhesin bk Ralhete

The dyspepsi a di agnostic agent e present Invention nakes 1f poSs
to di agnoséteyspépsila bhereadi the ahsbttarsurist elty leassuphagnetier sdlettah of

a subjfact’ § gASIHd GrOWR! ¥oAG JURG Lene, 1c ang 0.

(VI-3) The use of the pyrimidine compound according to
Item (VI-1l) or (VI-2), wherein the pyrimidine compound is uracil

or thymine.
In the present invention, the term “dyspepsia” means “a
20 condition in which there is an unidentified complaint in the upper
abdomen for at least four weeks, regardless of the absence of
structural abnormalities verified with an endoscope”, i.e., non-
ulcer dyspepsia (NUD). The dyspepsia targeted by the present
invention is preferably caused mainly by an insufficient gastric-
25 emptying function. Such dyspepsia includes functional dyspepsia
(FD), 1in particular, dysmotility-type dyspepsia. Here, ™“an
insufficient gastric-emptying function” means that the gastric-
emptying function is abnormal, including a decrease in the
gastric-emptying function as well as the loss of the gastric-

30 emptying function.

Effect of the Invention

The composition of the present invention makes it possible

35 to measure the gastric-emptying function in humans or animals in



10 In particular, the diagnostic agent of the present invention uses, as an
active ingredient, a |labeled piperidine conpound excreted in expired air in
a formof a | abel ed carbon di oxide gas. This allows using the dyspepsia

di agnostic agent by nmerely testing the expired air, w thout inposing a
psychol ogi cal or physical burden 15 on tjhe subject. The diagnostic agent is
particularly effective in nmeasuring the effects of treating a dyspeptic
patient (iackugpng phar aBeatdes apyned.N Bkl ubar1 yRasy idghdoBetion of
pharmaceutical effects of nedicines affecting the notor_ function of the

al i ment ar ytRe adiresenEheltisdtapeutic B$3ld sifh&basrtivel BESFaMODRIFCRhe
CARRYI NG I I it f ' i €- i ng
function, Qg%'%ﬂ(-‘% )W%?gp%gi&?o [ 'agﬁgi r?dcsqglgeﬁf{hérg%é%npg%az%gﬁdgn&rﬁ%
measuri ng gastgest matoenptyshgndtuimet,i oandf mnémspriegenthe nveimaceobipal ses
as an ti I ngr edi ; ripydine c ouhd that is |abeled with at |east
one of aaf;so¥§fp%£“go?efd6‘%§%8§8;8¥a%§}? tzit%gi gggx%jrjler%e Iy §§ﬁ?€erﬁoecé)ﬁ' ftgf’fgjrorbei ng
converted and/toma thalrabedt G2 ffas-ti pnt Aepdraidnt .30 The pyri m di ne conpound
used in the conposi (Ljr'hon has a ,%yr',rri di ne, skel eton | abel ed with at | east one

of isotopes of C and"®, IXFPERRIE H1aPROTRET ALHY RTekPPrREFSENT dPVERTHRA ng
converted hakés ad geelsed] £ g@ﬁadﬁbsteha?zb@ sihery eeabl Yy adil nicsheseshy

Speci fic exanpl es thereof include uracil, thym né, 35 cytosine, '

5- net hyl cyReRFHe ehd e Kedpgrioh dithe sabesct ™ dastapreempiBing fypetioes of
the pyrg m ¢ d i Rr i ti l; :

(D AT or e B o The Par T i AR r b fses,

i ncl udi ng andabekheWi vé elguoriimmh, ( suclabed ethpipedididen umnhosndnerrréetasim
‘Wi t hout conpl r_.har.ely i or. i h 0 h,..and _thep .
excreted i%peg%ﬁ%e aalllrtiaa'g1 éanbféso c()%g-sal al%%%éﬁacé@?%‘gi %?%(érdebglaﬁg “this
deconposedablowretaioki zbd. dyeddisa dbsgnpstion dgenhobyrearckllyy tekténd ethdy
t he change_jn. in the.alinentary tract. Mre preferable propertjes. are:
(3) vt no 0 Bk adeShBRF oh P s’ 2 inyonbbaton o tbethRy. BErRgh
excr _et11'5|0n ?mtiﬁqe( ][semgve?ety mEEﬁia@n@sﬁi@égb@ﬁtcﬁ ;@&S:hibﬁtgm f lefdeative An
particul ar ref erabl e propert in addition to the above properties, is
the abili t’i}gﬁ‘%*r(lﬁ‘)g &2’%@%5‘5@?% %@tﬁ{ﬁﬁql’?@d 2 EPCRbLO rRAGIGRE EXBRPIREDf

pyri m di neponp@stdsrbpy) N9 SUCHake i BLORET hSurighUdend!r 8stdrmaBdut 1oy ne.
There is no_|limtation to the isotopes used in |abeling the carbon or
oxygen at ot iFt® pwhi nigraeiedsp Cting ush®| enebaipliegctaenudet 13te 14C

and 180. SHCHndriah9PesadBYo0e HeAdhoRgtd e ObrROB:S adi9@ckl ve; however, from
t he stz%ndpm nt of Safety, non-

BEST MODE FOR CARRYING OUT THE INVENTION

(I) Composition for measuring gastric-emptying function, and (II)

Dyspepsia diagnostic agent

25 The composition for measuring the gastric-—emptying
function of the present invention comprises as an active
ingredient a pyrimidine compound that is labeled with at least
one of isotopes of C and O, and that is excreted in expired air
after being converted into a labeled CO, gas in the body.

30 The pyrimidine compound used in the composition has a
pyrimidine skeleton labeled with at least one of isotopes of C
and O, so that it is excreted in expired air after being
converted into a labeled CO, gas in the body when orally
administered. Specific examples thereof include uracil, thymine,

35 cytosine, 5-methylcytosine and like pyrimidine bases. Preferable



20 radi oactive isotopes are preferable. In particular, 13Cis especially
desirable for use as such an isotope. Specifically, the

pyri m di ne conmpound used in the present invention is isotope |abeled in
such a manner that at |least a portion of the CO2 forned through the

pyri m di ne netabolic 25 pathway is isot og; | abel ed. Exanpl es of such

pyri nm di ne conpounds include those having’the carbon atomat the 2-position

in the pyrim dine:skel eton,|l ab it h an, | e. ci.fic anpl

ncl ude 3. PIEOFAGTSA O acte BrEdptind St PR s Ta o BB
cytosi ne, eénvenAnomgidese fo2iddC | abel ed uracil and 2-13C | abel ed 30
thym ne are preferabl.e. There are no particular restrictions on_the t hod
for labeling a pyri n41§| n%{fof?ﬁo SRt 1 the R TA ob%s?kﬁﬂgb%é)dgr%r Fﬁ%s
comonl y usedmertaedst F@y HeiiTpleygdaniseel Sastke , duddehuds € sekhShabtre

I sotopes in C.inical D.agnoses"; Kagaku no Ryoi ki  35_107, "Use of Stable

| sot opes i FURBEPETNe JPHERFacy 1&N8) Bi B EGRE,  completsdy 191- Pe3eioPbsing
Nankodo; Kapjswehda RADER SUGREED, 4hd 4PefiBekdPOdd ANdeihiGcll Ke)-

Furthernore, sone isotope-| abel ed pyrim di ne conpounds, such as 2- 1%Can
| abel ed ur askopartkaiaverc@aldas avdidabbelinmnddepenrossshmer cinatahprlddedt s

are 5 convepie y . : ! i bcu | it at,i to
t he corrposiEt i)oﬁtcéf aﬁ%&ﬁggeﬁf ?%E/eﬁa}d-ogrq% %f{fé?i%’dgﬁfft?% %:fg%rﬁ#é ?gn%}gngﬁts
ot her thanthkeailsonéwpeesy dhelcéd PNorarpdieferebbpomrntheniriepoate on(f Heathg

conpo t, _and, preparati pn nethod of_the conposi,ti.an, as_I|on s 10 the
pyrim neZco un %(,SSﬁng‘(ﬁ%d rta%gl’ei?'n ihslgg’bggg?iba&?]ilﬁ ahd el %\I/?/gtl‘?e Bﬁgl?ienum
after oral eadietish ratieonreadteex aftegdakna exqhidied a5 i3$ anl ebelred £0F. gas
after being netabolize There is no,Iirrié tion to the form of

b

t he conpos i%ﬁ‘ﬁtjé‘élllaEgg FESTETaghe h@PRRERY or &Y 2 | €< of % h@PPB? s
of the 15 %;Qapegtié&n inctnideasiny t9f ald y(adBdigiompRhie hetiboel Siéeh a@ser
solutions (including syr%P), suspensi ons, emul sions and |ike |iquids;

tabl ets (wWRPACERELQR ¢ hout*GBRELPRG) OF c heveBIidlingn| srgPorads ul kayving) | pych

pul vi s; f popdepartidd NOARBE 6H&SH1 FranvheRiand |ike solids.

There is no limitation to the isotopes used in labeling
the carbon or oxygen atom in a pyrimidine compound, and usable
examples include C, 'C and '®0. Such isotopes may be radicactive
or non-radioactive; however, from the standpoint of safety, non-

20 radiocactive isotopes are preferable. In particular, *C is
especially desirable for use as such an isotope.

Specifically, the pyrimidine compound wused in the
present invention 1is isotope labeled in such a manner that at
least a portion of the CO; formed through the pyrimidine metabolic

25 pathway is isotope labeled. Examples of such pyrimidine compounds
include those having the carbon atom at the 2-position in the
pyrimidine skeleton labeled with an isotope. Specific examples
include 2-%3C labeled uracil, 2-'3C labeled thymine, 2-2°C labeled
cytosine, etc. Among these, 2-13c labeled uracil and 2-'°C labeled

30 thymine are preferable.

There are no particular restrictions on the method for
labeling a pyrimidine compound with these isotopes, and wide
various commonly used methods may be employed. (see Sasaki, “5.1
Use of Stable Isotopes in Clinical Diagnoses”; Kagaku no Ryoiki

35 107, “Use of Stable Isotopes in Medicine, Pharmacy and Biology”,



20The application of the conposition of the present invention is not
limted to formul ation, such as pharnaceutical preparation, as long as it
contains the |abeled pyrimdine conpound and does not adversely affect the
effects. of the present invention. The | abel ed pyrim di ne conpound nay be
conbined with 25 any foodstuff and formgg-into solid food, fluid food or

| iquid food. The conposition of the present invention nmay
substanti appy comsied 0fo13)e Naskodpe- | ®aghesrpyrRadIbISOTOPIPOUNT, Hhigeh S
an active | ngredient; however, as Ion%Has the effects of 30 the present

i nventi on &&%gt athdrsENS aflfikel ed, FHAYRPAIG Rac e iTREA | {pdepeptatiied
carriers anehof; Addi t'é’&ﬁ)ohﬁ@% areguggneral | yyused hppdhis fheidimy he

added. his case, there is no letatlontothe amount of
t he isot op@om@aml@élwyruaﬁadulﬁbl@orrpodnd theded somaaracal vepsslucts are

i ngr edizent anount of the isotope-labeled -15- pyrimdine
corrpound fa{ ?L)é%?ﬁg 1flc%é%kgg%from 1to 95 w.%per 100 w.% of the

conposi tion, and isTheet ersabloy paontcoldedlmitthichobhts tlengempdbini drhef
conpositi o of the gr esent invention is ,% trre% 5 into, for exa
Pts=%

| e,
Labl ets, RIS PRbEBYE bt 667 At CRIRIERLF, Of hifo than

particles tm anespanlabé kai S@g&dmﬁ@ixﬁ@ MdoAUd, capfcb;ﬁﬁs;l@ﬁd/@f agddint i ves
suitable to such fornms nay be added Sgemflc exanpl es of usable carriers

or additi VeIPRRNGel Gl PRERI 1y &essed gExihe ncomr%ﬂﬁ%ttlépf &y1iang as

sorbi gl , @yt Bykiml dirkdl ebmdidydogemphosphale, $9diwahehler H.He’and
glucose, urine,“starch, calciumcarbonate, kaolin, crystalline cellulose,

silicic adelahdthe kéuéﬁ%liﬂm epfer w@t—”él agmpahotratsion| ensy repsregedcdse

l'i quid, d I [ 1 | ose, sodium
car boxyrret%g};ﬁ (# ?HFO%%% lﬁatk%e:igg ﬁfl ng qu%gehlﬁ%k?%l?yépkﬁopyl met hyl

cel | ul ose, hydroxyp’f}lmpﬂ;é lfelﬂmlbstej:apmoas’so uthehhbephatfe, tkpolcpmpn;dtna:lrx;ohol ,
pol yvi nyl r n tein uIIuI and I|k bln

sodi um al gélpglna{ %gl ga%a?l’t % E Farr?rha?%an 6’0\Ad%}r<am %ef%ebggép E‘

cal ci um cafcb@me;_opol m@mhyhﬁpewﬂuwnaMﬂgsmbdeesfm,, sg@ktmmaLsaur yl

sul fate, nonogl.yceri tearate, st rch, | act ose, carnellose cal cium |ow
substltute%P y ?brfﬁls% O@é’ﬁl u#%% &/ rcarePFd Ons(!ro%“éjr?ﬂém s@n‘gogi

sodi um carmr@%t, hydabs_taasc H,w1¢:h0583ﬁl\/lxﬁiﬁ1©uﬁn¢da!t|iﬁg¥5 dhewab RYr edidliiet's, -
saccharose, stearic acid, cacap butter, hydrogenated oil and |ike

di si nt egr AIRsIeshi Bildrs: pB&V&%or(IB‘é‘t"%e% ﬁ@@erﬂ%@c&ﬁ%nﬂ{ﬁﬁ%ﬁt and

| aur yl sodi umes Wofiagg. and |i ke absor befaci ent s; glycerin, starch and like
hunmect ants; starch, |actose, kaolin, bentonlte col loidal silicic acid and
li ke 36 adsorbents: Thaur i@Padcebien Sifeathte, CHBIGSAtABRd Powdde, present

pol yet hyl %&Jt)i%ﬁ' i sC QO dal + 8! 'c8' %o'ﬁﬁhﬁatl%ﬁcr%%% H alt % (ljx%%géeuﬂ%ragened

oil and i [ubricants; citric acid, ydrous citric aci sodi um
citrate, szmﬂmma@@nat i Apdogatas drthydeoteizndite mbaelad ogenighickplat e,

anhydr ous ééMH&ﬁEHdEHMQ&%§§QRRP%&Q@E&ely affect the effects of the present

invention. The labeled pyrimidine compound may be combined with
25 any foodstuff and formed into solid food, fluid food or liguid
food.

The composition of the present invention may
substantially consist of the isotope-labeled pyrimidine compound,
which is an active ingredient; however, as long as the effects of

30 the present invention are not adversely affected, any
pharmaceutically acceptable carriers and/or additives that are
generally used in this field may be added.

In this case, there is no limitation to the amount of
the isotope-labeled pyrimidine compound added as an active

35 ingredient. For example, the amount of the isotope-labeled



35 sodi um hydr ogenphosphate and |i ke pH adjustors; iron oxide, 3 -16-
carotene, titanium oxide, edible pignment, copper chlorophyll, riboflavin
and like coloring agents; and ascorbic acid, sodiumchloride, various
sweeteners and like corrigents. Tablets nmay be provided with an ordinary
coating, if 5 necessary. Specific exanples thereof include sugar-coated
tabl ets, gelatin-coated tablets, fil m comted tabl ets, doubl e-coated
tablets, multi-coated tabl etsf ﬁ%c sul es arg grega ed g’hn agcommﬁ(l)é/
enpl oyed mBYASH M % SO Hg TRAES | Kot BFe-1°R881 LEPyTi h? df he TwdnBohind’
which is aptaetoFechagidghiogtiom tdnhdard usrdfalsaf Idersolesd i witeédnabpyve and
placing it in a hard gelatin capsule, a soft capsule, etc. A
pref er abl e*88Hpositi on of the present invention for neasuring the

gastric-enptyi ng f URGkhOBhk NcARLbAGGULAL 8 MBROE raMdnft lihlEhe dprisattbeled
attributable to individual subject 15 differences can be obtained by m xing
(a) an ¥ sotBper| 4pE exapPien diehéctdnpehavaxitd talefifgarcansyles, sﬂégls,

al cohol, a n hZi h i n i e he. -aht ai

powder is \B grl{rrrgg i([ﬁ(%%d%régr’ eggp [a9t ?8?\&%%%@9%%5%8 i?nn%-aﬁ%&nb%soolq{ahgbgﬁ%’ar
and sugar sbrbbed QOruisets heerdd oas aflditaves t suisghbfiar roac eutche dokys anzepbabl e.
Usabl e suga(rjﬁ i,ncl ude gl ucose, gal actose, fructose, xylose, arabinose,
mannose and-: ?‘l%'e nonosacchari des; naltose, isomaltose, cell obiose, |actose,
_sucrose, trehal ose aspdclifke disagikari des. uAmiRg tdRestergl UsOSEdandisaer 0se
are preferabl fxg%%EXf%' es of sugar al cohol's 25 inc¢clude erythritol, mannitol,

xylitotd sofB F25%0l SU gIEREdNpaMatPhRl, KeE§dlel Sogbitohmong

these, manair{hrisdl,i t odaidmer WiHydrehear epRbshRs@ad)! €, seidmMBN1bekad S
particularly preferable. Sugar sugar_usSed as conponent (b). 30The content
of conponeftUcPEempREIRfef EFABFY t RAACTE} FArkIRAtCompbrPtiton ¢rystalline

cellulose, silicic acid and like excipients; water, ethanol,
simple syrup, glucose liquid, starch 1liquid, gelatin 1liquid,
15 carboxymethyl cellulose, sodium carboxymethyl cellulose, shellac,
methyl cellulose, hydroxypropylmethyl cellulose, hydroxypropyl
cellulose, potassium phosphate, polyvinyl alcohol, polyvinyl
pyrrolidone, dextrin, pullulan and 1like binders; dry starch,
sodium alginate, agar powder, laminaran  powder, sodium
20 Dbicarbonate, calcium carbonate, polyoxyethylenesorbitan fatty
acid esters, sodium lauryl sulfate, monoglyceride stearate,
starch, lactose, carmellose calcium, low substituted
hydroxypropyl cellulose, carmellose, <croscarmellose sodium,
sodium carboxymethyl starch, crospovidone and like
25 disintegrators; saccharose, stearic acid, cacao butter,
hydrogenated o0il and like disintegration inhibitors; polysorbate
80, quaternary-ammonium salt, laurylsodium sulfate and 1like
absorbefacients; glycerin, starch and like humectants; starch,
lactose, kaolin, bentonite, colloidal silicic acid and 1like
30 adsorbents; purified talc, stearate, boric acid powder,
polyethylene glycol, colloidal silicic acid, sucrose fatty acids,
hardened o0il and 1like lubricants; citric acid, anhydrous citric
acid, sodium citrate, sodium citrate dihydrate, anhydrous sodium
monohydrogenphosphate, anhydrous  sodium  dihydrogenphosphate,

35 sodium hydrogenphosphate and 1like pH adjustors; iron oxide, B



preferably 5 to 20 wt.% nore preferably 6 to 18 w.% and particularly
preferably 8 to 15 w.% per total weight of the conposition. The content
of conponent (b) is generally 80 to 95 w.% preferably 82 to 94 w.% and
nore preferably 85 to 92 w.% 35 per total weight of the conposition.
-17- There is no limtation tg the ratio of the conmponent (a) to
t he conmponent (b), and, for exanple, conponent (b) may generally be added

in 400 to éalgp&rﬁart@\%w‘ 0bks apr ebaishd ¥ pd48fehif, 1cepfepardhd ight,,
and nore preferably 5150 tlo 1, 1510 5 parts bypweéﬁaht, pe?gﬁoo pa?l?as{p}ll{oﬁ \?vei ght

of conponentbqfllavin and like Suwlerangomgesisi oants agceteiabhgichr i
using a poyder ol et ol ogontalning compenant (Al andygomponent (b), and
form ng the material It o preparations. e powder“material can preferably
be prepared by m xi ng Tabparemntay( & proni dahpdréntan( bydikedyn ceating nEnner
so as to achieve the bmﬁ-.rrenti oned Erhogor ions, and then dpt,tll ver i zi t he
m xture. THTSIE Yho TRIAULALT BRTRMGHhEPFEFPT HE g Bl e T 610t RE T r

material, Qatatih-@odeedt 0 gaplebze tfi@mabhabd ontadlibtiput afph@ltecoated
i ndi vi dual “subj ect differences and increase the accuracy of the nmeasurenent

in the 15 tRIBkgH- dipOirRgatehctRREI S helisar t CePeulPandERrPERPTE% L8 2
general l'y <P<91t.mc9{l t%\ptylaged%&mooprefi%abl Y mfQEngr egher iéa%%oéolwme@nd

particul arly prefer rom>5 to ZQ gm 'The_di stribution of the particle
size i s preyemilsipes gohpotad, tweqharits @ne aditamet éngeedizyis i ¥1hbt vajieatser

t han g nd. .t h 1iclhe di %;1.5.N r r-tg%% 0 gm
nor e g&ef géraalgﬁlye,rst ﬁ'ggg%}r)if‘%ﬂae iear?@ggé fga?ﬁg%‘?}oq’l Oéhngt Rgglfcga%eegﬁa%tl Ran 61% %r‘n
and the pastsaite cdipanieeretat. 90% i s not greater than 100 gm and
particularly preferably, .the particle.di.ameter at 50%is, from5.to m
and the particle di gn@%@ﬁeﬁ%%%?@% r]no.nLOO‘?ot% §HES5BT SERKCPER gﬁ%égsi ze
di stributimesaninge Rasysetriy-ctpdkynyasvihciedbhodn( neasueceneite amrdidd ons:
focal distance: 100 mm a number of averagi@gg%process,es:,

. 10 tjnmes;, an
aver agi ng Whitter vaF vt & i VRFRIEORds; 20y retoo. &q%é{}gualiner hIegh,

i m t gty ongierdhagceul verd zeki oprhigal MeRt BBl e¥edahn i opeenasatdqon of
the powder material, but a (gul verization treatnment using a dry pul verizer
i s pref er apyeimigiaepcesrernd sait e(dr ypugary eRfZe¥ sSHgRY SRatmetHithed pin

mils, | etp\?jxgéﬁziﬁ C.the resulting mixti¥e.COMARSI{HRANBRYNShRIde? is
conponents” (a) and (b), 35 and may contain other conponents as long as the
above- ment fomesfl intg-a preparation.

There 1is no limitation to the sugar and sugar alcohol

20 used here as far as it is pharmaceutically acceptable. Usable.
sugars include glucose, galactose, fructose, =xylose, arabinose,
mannose and like monosaccharides; maltose, isomaltose, cellobiose,
lactose, sucrose, trehalose and like disaccharides. Among these,
glucose and sucrose are preferable. Examples of sugar alcohols

25 include eryfhritol, mannitol, xylitol, sorbitol, maltitol,
hydrogenated palatinose, lactitol, etc. Among these, mannitol,
xylitol and erythritol are preferable, and mannitol is
particularly preferable. Sugar alcohol is more preferably than
sugar used as component (b).

30 The content of component (a) in the composition is
preferably 5 to 20 wt.%, more preferably 6 to 18 wt.%, and
particularly preferably 8 to 15 wt.%, per total weight of the
composition. The content of component (b) is generally 80 to 95
wt.%, preferably 82 to 94 wt.%, and more preferably 85 to 92 wt.%,

35 per total weight of the composition.



proportions of conponents (a) and (b) are included. In this case, usable

conponents ot her than conponents (a) and (b) include the above-descri bed

pharmaceutically acceptable carriers and/or additives (for exanple,

exci pients, binders, pH adjustors, 5 disintegrators, absorbefacients,

| ubricants, coloring agents, corrigents, {Iavor, etc.). Preferably, those
carriers and/or additives had been subjected to the same pul verization

t t t ' d {h). [ | ip.tat| t f
Lhe-prepar ati on Be aRgoae FLba bt ARen tBr ATy, Tkt K Ty BEAEB PRt ne

formof a f(eme tparthe| eommmantl e(b)pulards (frowderdmpleabloetpbnetth &md mag hout
coating), capsul pill tec. . A hese ine particle, granule and. |ike
particles, 9F eﬁ%f%Yc%?a?dgﬁft?%rgggo%?aﬁngggb?aﬁ ro%i SR Gream AP ar e
pref erabl e4svhen figrgedphpRte partieehes, A€ mves ageeMaiabilol 8585tdi anes@r of
the preparation jis,. for exanple, generally not greater than 1,400 gm

pr ef er abl yPAFERI PY t1fd hangeebf1Ub Degts, byoveiaht ghdCamAnssitef(@) abl y wit hi n

the range of 100 to g}, 800, 9norBbshi®hBhng: 4 herREEPALAY i eba;r&dpafstihgl es
having such a particle dianeter, the gastric-enptying function can be
measur ed i ROHCA@Br BAROr e eAUlt@ Iidnde comPRReeatllr ednshtcafoopenti dbe, and

di aneters C : b j i evi ng t ifical

using & mesCur et e L. Tath PRkb PRl TIE OB BRI b o
Ltd.; vibrptebaridlelelbe Prephréd by meiximgmcnupesentpulas e wii hh ecargbaneht séicond) .
25The unt of the 1sotope-|abel ed gyrimn % ne corg;_oun%. I(la(gti ve ,

i ngr edtent }cBHTAI AEFTIF 2 SGnft HosHYE OF thg PP ONTISANGY X PG &SRt

i nventi on aagnehehep@brerialingedhbenaxserdl Taeresidepentimiaaichheot ypes of
t-he measurenment sanpl.e, the a(gftiv ingredients etc., and is therefore

Sui tably SBREFLGH aCHGREERE (% 3678acHOERe, TREFrLkbmpiEt when HEsC to

| abel ed uraehimendl |tree ivwotieReohabehedrihadbls ate USBHiRSI@ subject
i sot ope-| abel ed pyrim di ne conpound, i.e., the active ingredient, generally
1 to 1, 0009HEEBERRCam RIS SsitaBry thet GCTORRRY/ Db Ay D IMGEBITEPERT abR| Bl

_uraci l1d s %Qgﬁﬁié‘f&nﬂt@dﬁﬁe Bhdt desageneaf EQPtfﬂ’H)O%iiBJnQE‘erV\Vb@cn 3psot her
i sot ope- | abel ed ﬁ%;]l m di ne corrpounds are used as an active -19-

i ngr edi ent gepprakbntnait greptbe Shar abl ywee|afedabisedobroteptegbspen 30
anmount s. [ rd e . gastic Vi
function of f haen%Pea-s%(r%tc E?%gg%téfc??% glfa g%(rsrrfﬁrggsgur% %ngbt e gggltér?hg- )Sglrer%(t)r;l/i ng
- function obfa tubj eetrtihéa tsiken dsal byefdnphlwaseanding thae abbeintpagticle

Do o by MIE PO d SR SR BBl DR AELA o e AR o
of the@redeatctewent i 3%, iaf het beeager than 200 uym; more preferably, the
particle diameter at 50% is not greater than 30 pm, and the
particle diameter at 90% is not greater than 100 um; and
particularly preferably, the particle diameter at 50% is from 5
to 20 pym, and the particle diameter at 90% is from 10 to 70 pm.
25 Such particle size distribution can be measured by a dry laser
method (measurement conditions: focal distance: 100 mm; a number
of averaging processes: 10 times; an averaging interval: 5
milliseconds; air pressure: 0.4 MPa).
There is no limitation to the pulverization treatment
30 employed in the preparation of the powder material, but a
pulverization treatment using a dry pulverizer is preferable.
Examples of usable dry pulverizers include hammer mills, pin
mills, jet mills, etc.
The composition may consist of components (a) and (b),

35 and may contain other components as long as the above-mentioned



10 taken orally, enters into the stomach, and is then excreted fromthe
pyl orus of the stomach by systolic and diastolic notion and/or peristaltic
novenent. After being excreted fromthe pylorus of the stomach, the

i sot ope-1 abel ed pyrim di ne conpound, which is an active ingredient, is
pronptly absorbed and 15 netabolized inqtge alinmentary tract including and
bel ow t he duodenum (the duodenum jejunum ileum etc.), and then excreted

in expi red;g@@psoﬁslcﬁlsl abetedbdXdht@aga) Qaed ofb)t BeemphOrudeenat ures 9k thes,
i sot ope-1| abel ed pyri m di ne conpound used in the present invention is t'hat

it is not %%%%e%ommnee&%whﬁsséh%dcomﬁprtwszdaét@@ﬁcr{b afdciyda theis
pronptly absorbed 2nd,agt awarﬁggeﬁ{f@zﬁl%e;% s g%%ﬁi‘ége@at:frﬁ@}é heaﬁéﬂﬂﬁgh

and finally excreted In expired alr as a CQ2 gas erefore
behavi or o#ddHelvesbel E@rCOR*gaplexcretaipientexpi bénders, (swemafdjuatdnys, for

exanpl g, t hehay e e on of I sot

| abel e% Cdgfsgas f%at% e lzcggcg%ie&%fﬁ%n}g% e%u:%r?reé: al r ?(gslo g I %g

CO2/ 12CR2) ¢or disyrertds Oflla\h&,gastctl C. errm:yfemhs]qx,e (:kgaeetrbareimmll ﬁl@d)tdxﬂE)
of the co (gjt on f t he gres ent i he | sot.ope-| abel ed

| .
pyr i i di ne o Hah boeB! FRRpeGHe i rY, shing, by Ber LR haR SR a0

expr essi nga f’l&)zﬂﬂﬁielhft@ eapPt ¥hAgEuUNCthere ¥ped figathyiot i ameupbmPfoft he
13CO2 gas in expired air after a predetermned tine fromthe adm nistration

of the confpRBiRIFRrAHE AP bEAND| Bkilde Ghs PealFakem( g2 lime a8t £ErBaiE df -
the 13¢02/ 12CK. cancenid af iamer %tak9§cl(e513§c1‘ra‘ﬁ%|l'éesivu?€I$ gwa% §‘ft€£b

adm ni stration of the 35 conposition in expired alr co

initial spéedtibfand gdthewe agidRgyascapprleexnipl e, evhenAmdreg (télleben ﬁllr@q de
gas val ue rt ifi S a hy. subj_ect
i s det erm%ﬂdﬁcsl%é o atu{el‘{rqlleongl{]/%tl Egﬁga grrtPg%%e sug }at% HT% 5—:?8¥%lclf:iaér on
di oxi de gasbtaingsl ByYexdrusiven |gmahub¢tnsqzreedrleopeefeﬂmﬂe5 that of a healthy

subj ect, the subject.is diLagno avi redu astric-e

functi on. ‘t'qh%rllne %%%Ib |tllrb|9 fgrarﬁgg ik ng g%fsrtafgl c- gﬁb%lﬁq%g
f unct iien ?&Tédéaqt&r esﬁnttlhéw@itbplaﬂaﬂﬁ?h be st, akﬁdihi“ snm?hflet ogfsrieaial Wt hoan
experimental die iate efore or er.ta

exper i ment ¥ %t th@"?e gngéjéfr%rblf%egﬁﬁ%}% HithiRe thet hRPs sOft Eﬁt P hy 200
conposi ti ofimf Ginde@AY ipre rehebDASHTIHGne kY rafgé UBEt i@ +@f 1t beopiRseny

invention is taken imedi ately after taking an experinmental diet. There IS
no |initatfOMI t He cRPEPIFAINCR G Pakerless Hafings suchdoespapticle

adver sel y @fdieiler! NendSqaBasis-imRRliRg fd}f‘ct%ﬁt Ehfi- s@nsé'as%eauaﬁté QibeSi Ng
t he conposition of ‘the present invention, and it may be a solid food, fluid

food @0 |izgfuratgodranner. The N@%@%@W@%‘édoﬁb@@étl@h% mameﬁ@r@mq@ncmes
of | dYSPePsiadnanliGers dyspensidh SyIRLOGS rghpbhie @LBPRLAI ) apthel 3 20

dysfunctl on o rrent ary tract m)to especi al ower i
gastric- em%u@muhctamrameor &ohgty Sltfherccm’ﬁe@ﬁt | Geibbin mEaberpmiget he

gast 11 o enpt y1 ng Luncty@uaplofng RLgsens, | BMeRl | 9,Ls of Teetinely ypable as

an agent for di agnosi ng dyspéepsi a espec,‘| arty dyspepsi a narn
i nsuffici entieasrailn thee@md) .

gastr IZ% enptyi ngf un,ﬁtl Og.lg‘lf gﬁgxggpltﬁéd%ssﬁggﬁl)éllt%etlye%e pyrimidine compound
(active ingredient) contained in a unit dosage of the composition

of the present invention cannot be generalized because it varies

depending on the types of the measurement sample, the active
ingredients etc., and is therefore suitably selected according to

30 each case. For example, when 2-C labeled uracil and 1like
isotope-labeled uracils are used as an isotope-labeled pyrimidine

compound, i.e., the active ingredient, generally 1 to 1,000

mg/body and preferably 10 to 100 mg/body of isotope-labeled

uracil is contained in one unit dosage of the composition. When

35 other isotope-labeled pyrimidine compounds are used as an active



dyspepsia). Therefore, all explanations relating to the conposition for
measuring the gastric-enptying function of the present invention can al so
be applied to the dyspepsia diagnostic agent. 30 (I111) Method for measuring
gastric-enptying function and (iv) Method for diagnosing dyspepsia The
present invention also relates to a nmethod for nmeasuring the
gastric-enptying function conducted usi the 35 conposition for neasuring
the gastri f t C e % t t he
gast ' o- empraroa i Phe 6888 e Be oy Br) B e BRI
conposi ti oabboe ameasursi.ng the gastric-enptying functlon of the present

i nvention, which co%%Flns an |%86¥P L];Iabeled rlnl ILne congound a@ an
active 5 ingredient SRR IR h nsme%% Cex PP et AP RHP
neasuring thecai®undt othdepavs@it Oinﬁéﬂﬁlbaban@dwgoﬁeg@ﬁm@gcrtefee@alsﬂrﬂecpl red

air. When 130 is used as an isotope, the gastric-enptying

functi oh cSRPBY¥LRREaSWRE IR df n§UPEPHN WA nER kP 3T ryat Pt é%etasu{Ulq e.
after oral kycadmmhst&r iHagal/herCoOPPasi @164 cORPARW LREréH&S in expired
gastric-enptying function of the present invention to a subject, expired
air is col pétted over the | apse of tine, and, with the amount of 13002
excreted in expired fwﬂlfxpr@ﬁéedceap&§9@fénlr2093rraﬁnleg (A0 valye) .
t he behavior is obse over conposi Pion

. measuring ghetga@ﬁemptyangtﬁhngtiumcbfonhefptheemtesnw&ntnmmenmﬁmarcbeimgns,
as an acti ent, n i.sot ppe: | abel ed pyri_m.di.ne, conmpound that i s not
absor 0 aan %]F%'r a5y Fﬁgdlpﬁgtwée ST S é% APflets biéﬁg %rﬁgg %]é?i“from
t he stonachhethdb&QBopﬁflaheleﬁxmmthHQrneygaﬂpaundndscha@dbylafheﬁi@@ by
the pHin th allnentar¥%tract and is pronptly. absorbed and nefabolzed |n

‘and bel ow ?Hg/ o REFdREELFES dFRIERERT - | €] PPatf TS SATh e Baf ths |

| ar ge percggl@g@st@ﬁr@ﬁé $tSon¢e, etred h@b@oﬁé#ldbﬁie@'by@ﬁmﬁﬂu&5cmmpound
i sot ope-1 abeled CO2 gas. This achj eves. t he measurenent directly

accur at el ywRéfheci$ nga@ he2@akYe i cLESCeERbn mbEor PFORREY oN. abgyrb%paammg

the copposipti9Bof DfedREUNMY LNEnORASIAY Cr8ARE Yiing1LHDed | %’ﬂdusﬂ)él%wa povder
mat eri al containing an isotope-|abel ed pyrim dine conpound and a sugar

and/ or sugdrodergholthe iskioglgnvayr i aRLE et idemsubfEet s @rth e edgeetedind
the gastrig,exeh&id PR H0LAr o f PAGHIQN cBaH e agHur St &k HEFSH! &bitures of

the isotope-~labeled pyrimidine compound used in the present

invention is that it is not absorbed, or barely absorbed, in the
20 stomach, and that it is promptly absorbed and metabolized after
being discharged from the stomach, and finally excreted in
expired air as a labeled CO, gas. Therefore, the behavior of the
labeled CO, gas excreted in expired air (specifically, for example,
the behavior 1s expressed as the proportion of the isotope-
25 labeled CO; gas in the 20, excreted in expired air, (isotope-
labeled CO,/*C0,)), depends on the gastric emptying rate (gastric
emptying time) of the composition of the present invention, i.e.,

the isotope-labeled pyrimidine compound.
The following factors can be used as the indices
30 expressing the gastric-emptying function. Specifically, the
amount of the °CO, gas in expired air after a predetermined time
from the administration of the composition, the carbon dioxide
gas value A(%) (the difference of the 13c0,/*?C0, concentration
ratios (613C values) before and after the administration of the

35 composition in expired air collected), or the initial speed of



The neasurenent of the gastric-enptying function is conducted w th higher
accuracy by adm nistering the conposition for neasuring the
gastric-enptying function of the present 35 invention not only once but
several tines in a repeated manner -22-- and under various conditions
including after fasting, after eating, etc. The measurenent and anal ysis
nmet hods of the isotope-labeled CO2 in expired air vary dependi ng on whet her

t he i sot opehelS€do) gakadi @ACkk¥RPDE, NN 8HE08SHIME diBUE Jgeney alallve used 5
met hods include the liquid scintillatigg counter nmethod, mass spectronetry,

infrared specthfscpy@enis®erPen dpdder onfetr ygasarkf t hehRagHet | e idsSndifce
spect rum ngthogni 04 e WiRWRLAL val udEasi ei@néh@%ﬂ{g%% ekgiﬁﬂe%d a

spectroscopy and mass spectronmetry are preferable. 10The met hod for
adnmi ni st er ¢agPrhedeefisissi gaonvibie nbéslur ppgthée igasial cseepd yiower uttem on

of the pre 'vn;%ﬂ Y. e . t. descri above, but is
not |i r%ot egﬁe?% %-ﬁl § h e rg?msungetgfh"tEgg???%ép%?llasbecfle%gn%%rg?mg%i ﬁéémglgrrﬁound
15 per unitediossl glastiéceeanponsing donofidrhe present invention cannot be
general i zed becauseTh% vari es (;icepend' on the.t peghof t he i.sot ope-| abel ed

conpound, etc., and Rgy BERRRYA6RY nggecrf‘ee%fsqrﬁn ach" as@@ S CERRH,

when measufgiiitor Soft G RGRY ARVEXPidetna) Ibd esdkdiSidigig2y ) 3Cosad as
an i sotope-| abel ed 20 pyri m di ne conmpound, pref erablé 1 to 2,000 , and
more pref ef bl A CHRF 306 Rl of 1Sl 1 3E urgeriatele dranredn ﬁf‘éef)r’g%élﬁ@ti on
per unjigt da%»@-e%/]ﬁmn@nf&g& 'di@%QPEOﬁé‘bﬁf@fEn‘%ﬂllemeQbﬁﬁl&OHPOHHQSm@E}FodJ%%d as
an active ingredient, the amounts may be suitably selected based on the
above. 25Byhaihpihsyi eriaasd tiephédr f Beasidsgr ithg vhetyastanrdyisaptyieigon
function of¢t p [ i e rati of, a.subject's
excretion Engﬁeo:?%gghﬁe%?%%%%edggngg%gsgé]ré‘g&f%pegf f%fgga%rl ytaailﬁ‘g o
di agnosi s egretigentaducted. by Thheecdspamo slomilietweern tbhehamexperdneriefiavi or

of the Qyebe-| aiehed 30 CREO%s erey ool B LS AL g e lect
behaviler afeddheameatopest abehed O§Rstgds-expteiws | Fuaxspised aisin§r oroha
heal thy SL%gﬁgggition of the present invention, and it may be a solid food,
fluid food or liquid food.
As described above, one of the main causes of dyspepsia
(non-ulcer dyspepsia symptoms in the alimentary tract) is
20 dysfunction of the alimentary tract motor, especially lowering of
the gastric-emptying function. Accordingly, the composition for
measuring the gastric-emptying function of the present invention
is effectively usable as an agent for diagnosing dyspepsia,
especilally dyspepsia mainly caused by insufficiencies in the
25 gastric-emptying function (for example, dysmotility-type
dyspepsia) . Therefore, all explanations relating to the
composition for measuring the gastric-emptying function of the
present invention can also be applied to the dyspepsia diagnostic
agent.

30

(ITI) Method for measuring gastric-emptying function and (iv)

Method for diagnosing dyspepsia

The present invention also relates to a method for
measuring the gastric-emptying function conducted using the

35 composition for measuring the gastric-emptying function described



-23- bel ow. After adm nistering the conposition for neasuring the
gastric-enptying function of the present invention to a subject, the
anounts of the isotope-|abel ed carbon di oxide (13CQ2) excreted 5 in expired
air or carbon dioxide gas value A(% (the difference between the .513t

val ues before and after the adm nistrati of the conposition) were
measured with | apse of tine, and conparettits excretion pattern with that

of the sta co o] heal t subj ) rd t he
gastri c-err%géi(r%g fgﬁéct]!n(e)#%%n%eatsé)aébe etdé(%{tgggf ?ﬁ%&ifﬁtg ns%ﬂene of
the 1:3CQ2cexduetatl by explledadhinisteiringethedcbupddicri@hofdrensatheitpt al

hours the subject has to be constrained. Ln _this case, if the.initial speed
of the 1306§ee>&?}s§tré8"?ﬁﬁ>wlé39pi B’ac%wnig%sltbﬁerpﬁ%&ﬁtt HAV SO 1PRe ¥RLHYar d
15 control cohbgikealanhyi setRetibbel B8 §Agti i 81 QIPIBPEUAGINGES O | Sciugged
to be reduced. As descri bed above, one of mmjor causes, of
dyspeps? a (GREReSIWr-at FOe 20pPRES 985t MBIMRNESt iGealeFEhRd §Y¥REFhediys and

al i ment ary pk6agk it e AYRIMRCUrORenhi AT &4 CHAT1 A28 hOWeL | i i 2QrLhe
gastric-enptying tfunction. Therefore, the above-explai ned nethod for

measuring theegasred edanptyi ng function can al so be effectively enpl oyed
for diagnosing dyspgpshasdniRaiiieul ol dysepsia. mLALY ALLE] DULgpl e ©
unctro f nple,

insufficiencies in the gastric-enptying C or éx
dysnoti | i t fuhypeonlyspepe apasdbedcmarctidigyyto adl cxdihanat Ponisreftht hestet hod

for nmeasuri,ng the_gastric-enptying.function of the pr.esent invention,can be
appl i o t 0-LaSdys FEDSF a P Aiho S ELHEP IS ntlthi SO L 1CRe SHouBaG855 bed
dyspepsi a @hagn@sdtirG cageptying Usedct ot eat ofthd hereeapositnventios measaring

the gastric-enptying function. 30 Met hod for neasuring pharnmaceuti cal
or therape§tPecetfeerpired air is ksrhesy VgLt FEenedeRs8 Por tiBRsufidy t he

gastric-enptiyhnenhéubabhen sestcobeskakave, ihhexphasarsert balg eldpeets&d the
gastrointestinal nedicine, in ggrtl cular, a nedicine that 35 affects the

al i ment ar yagr aciCnof8r FakE?i df, Corvalhel apdhiei dehayior efife Qosgivedichver

subj ecig cap;fg_ neasured. Specifically, the

The composition for measuring the gastric-emptying
function of the present invention contains, as an active
ingredient, an isotope-labeled pyrimidine compound that is not
absorbed or is barely absorbed in the stomach. After being

20 excreted from the stomach, the isotope-labeled pyrimidine
compound is hardly affected by the pH in the alimentary tract,
and is promptly absorbed and metabolized in and below the
duodenum- (the duodenum, jejunum, ileum, etc.). Thereafter, a
large percentage thereof 1is excreted into expired air as an

25 isotope-labeled CO, gas. This achieves the measurement directly
and accurately reflecting the gastric excretion motor function.
By preparing the composition for measuring the gastric-emptying
function using a powder material containing an isotope-labeled
pyrimidine compound and a sugar and/or sugar alcohol, the

30 wvariance between subjects can be reduced and the gastric
excretion motor function can be accurately measured.

The measurement of the gastric-emptying function is
conducted with higher accuracy by administering the composition
for measuring the gastric-emptying function of the present

35 invention not only once but several times in a repeated manner



measur enent can be conducted by conparing the gastric-enptying functions
nmeasured using the conposition for neasuring the gastric-enptying function
of the present invention before and 5 after administering to a subject a
gastrointestinal nmedicine, in particular, a nedicine relating to the
alimentary tract nmotor function. This makes it possible to evaluate the
phar maceutical effect of the nmedicine itself. Furthernore, the therapeutic

effect of the i NeapNo@ACRcEURE6hs CamcaLaonde JRAsUr Bekt A%y, @ 1frer
result, this method can be used as a nmeans to suitably select a nedicine

appl i cabl eS@biGcIftsub) Brg measurement angh applesismethedaeef cihfedsatdrst i ng
the alinen t t; j i r t t ction
i mprovi ng %%%é/n]fés& aé(E)Igzi %n?%?{/fgt&fadcﬁ(}nr?}oatq?r la%gﬁgéflliﬁn%gce etee;}% ort 2;8 %O%%

al i ment ar yusedctiswtmdibantiven act invat-radicaysritve, (speti fgaadayly used

acetyl ghol in oni. dopamm ne regeptaor.a oni sts, .dopam ne D2 receptor
ant ago(r;sl strg?&é%%ot %ﬁ%%u?eecgg?or lgéj%ﬁi sstcsl,ntﬂigi%%uor} eCePS aﬁ%ﬂ?%ﬂt’, ®HiShese
medi ci nes §pkdtkonstiryo, itdageeshapbttréscomnd minakanp et yoméddyiyerdray y
tract notor 20 functjion inhibitors (anticholjnergic agents, rnuscarinic

receptor amAgBRAPRESC fESINANGE (RECHFRE, "RRNeR: coRFPBI thhevhayrangl i

nmovenent Oﬁeéiukéﬁé%ﬁaﬁﬂphﬁaéylEﬁﬂf%b%éétEﬁ@bé%béc@%&bbﬁ@rdéé?“Hﬁ%Etrometry
In this nethod, the subject nay be a patient with dyspepsia, especially a

patient whds® REAHSERBIE-is mainly caused 25 by a gastric motor dysfunction
(a dysgotility-typerhySPaRshdy PatdeNtdanikl st i asthe | NORBIEFRGOL NRKAPY

effect on each dyspepsia patient can be neasured, so that
medi ci ne, meapuriagrddiecigastaiéemptydnghduatt hemtaf ythe gotesept oinfemicitdnons

(ali nentar ract t ungct j I I QVik N nts,.alimentary, 30 tract
not or funcli(';‘l1 n]g%c%%?e%fpéorgg IE)lsr?épcal(irlg)rrsﬁcn léoreg {%rgég?’ rr%“tlj%rlﬁg ulet | SRS &gti on
agents) carhire selected. In other words, the nethod is effectively usable

in measuring the pharnmaceutical _effect, of a icine for,_a dyspepsia
patient, i ngparti Eu T, SHOWRY; 8FnEL8f ﬁé@%f’ﬂ%ﬂf%eeﬁf i TG "Fgﬁ TREGY
functilen, mer IAniteamse bF the tbesapialiione oef taet peésentredivenBgo® cahnot
dyspepsia 6 -25- patient. The abovye expl anation of the nethod for neasuring
the gastrike eARGIFG L OECEHSRantalVasine dRRFIERE 1t He'S delasi Ofnddsur i ng
met hod of {dwrdpeesanblédVvesipdind, SEMVPLERd may be suifhB1PrSSEMclgnvention

is further explained with reference to Exanples and Experinental Exanpl es.
However , t$pch case. For example, when measurement is conducted by an
expired air test using 2-°C uracil as an isotope-labeled

20 pyrimidine compound, preferably 1 to 2,000 mg, and more
preferably 10 to 300 mg of 2-C wuracil is contained in a
preparation per unit dose. When other isotope-labeled pyrimidine
compounds are used as an active ingredient, the amounts may be
suitably selected based on the above.

25 By employing the method for measuring the gastric-
emptying function of the present invention, the drop or
acceleration of a subject’s excretion function can be diagnosed
and measured. Specifically, the diagnosis can be conducted by the
comparison between the amount or behavior of the isotope-labeled

30 CO; gas excreted in expired air from a subject measured by the
above method with the standard control (the amount or behavior of
the isotope-labeled CO, gas excreted in expired air from a healthy
subject) .

The gastric-emptying function of a subject can be

35 diagnosed and measured, for example, in the manner as describe



20 mannitol (Mannite; Kyowa Hakko Kogyo Co., Ltd., 380 g) were m xed,

I ntroduced into a SampleM || (KIIW& 1F;, Fuji Paudal Co., Ltd.) and then
subjected to pul verization while mxing (pulverization conditions; the
nunber of revolutions of the pulverization rotor: 12,800 rpm the nunber of
revol utions of the sanple supply notor: about 10 rpm screen: 1 nmm punch
screen), thereby preparing a powder nmate€rial. The thus-obtai ned powder

mat eri al (%O? Q) was wei ghed, placed in a speed kneader (NSK-150; Okada

Sei ko Co.,~E 8.), and then kneaded after adding 20 g of purified water.
Subsequently, the tnfseobtainnaisvetinpovider swmspeittiodedounsimegsanil@f the
extrusion granul ator

equi pped with done- shaped di e havi ng openi ngs of 4)1
o (Dare GIARE BXS PN PANGRIOCHT 1% BreoRRE LRESP hTedoae GBS Mg a
venti | ati opndr bebudSPHt 20Q; 1ESPRSe-Gaide1kd EsBsd:d he cied (Breparatioed
after passing through a sieve -26- The particle dianeters of the

t hus- ob? ai ABdeBPhEed, ir 201 3cathaicidicEdAeadanyagrantfes (e HedstePRee by

vi bration ggﬁw'é&g (P esid 1ealb¥, bOEARH LSRRt &P A A v n ROPRLt 19\ bEM the
RPS- 95, Seishin Enterprise Co., Ltd.; vibration level: 5; shift time: 55
m nut es; i aeBpPsH o )ntwarealmeasused owndifh Thapse 105 houes t Fad exripesed Thld e 1

Par i cl o DLTRLEToCOBLERLN Y Nk keSS 1 1AM T2 ARch00 @Poho  ess

t han 1400 gm
healthy subject).

10 Lowering of the gastric-emptying function can also be
detected from the initial speed of the 13COz excreted in expired
air. This method further shortens the total hours the subject has
to be constrained. In this case, if the initial speed of the **CO,
excreted into expired air is slower than that of the standard

15 control (the healthy subject), the gastric-emptying function is
judged to be reduced.

As described above, one of major causes of dyspepsia
(non-ulcerative upper—gastrointestinal tract syndrone) is
alimentary tract motor dysfunction, in particular the lowering of

20 the gastric-emptying function. Therefore, the above-explained
method for measuring the gastric-emptying function can also be
effectively employed for diagnosing dyspepsia, in particular
dyspepsia mainly attributable to insufficiencies in the gastric-
emptying function (for example, dysmotility-type dyspepsia).

25 Accordingly, all explanations of the method for measuring the
gastric-emptying function of the present invention can be applied
to a dyspepsia diagnosis method. In this case, the above-
described dyspepsia diagnostic agent is wused instead of the
composition for measuring the gastric-emptying function.

30

(V) Method for measuring pharmaceutical or therapeutic effect

By employing the method for measuring the gastric-
emptying function described above, the pharmaceutical effect of
the gastrointestinal medicine, in particular, a medicine that

35 affects the alimentary tract motor function, or therapeutic



7.29 850 gmto less than 1000 gm 22.07 710 gmto | ess than 850 gm 59. 04 500
gmto less than 710 gm 8.99 355 gmto |less than 500 gm 0.09 250 gmto | ess
than 355 gm 0.00 150 gmto |l ess than 250 gm 0.09 Less than 150 gm 0. 34
Total 100.0
__24.._
effect on each subject can be measured. Specifically, the
measurement can be conducted by comparing the gastric-emptying
functions measured using the composition for measuring the
gastric-emptying function of the present invention before and
5 after administering to a subject a gastrointestinal medicine, in
particular, a medicine relating to the alimentary tract motor
function. This makes it possible to evaluate the pharmaceutical
effect of the medicine itself. Furthermore, the therapeutic
effect of the medicine on each subject can also be measured. As a
10 result, this method can be used as a means to suitably select a
medicine applicable to each subject.

Examples of the medicines affecting the alimentary
tract motor function include alimentary tract motor function
improving agents, alimentary tract motor function accelerators,

15 and alimentary  tract motor function activation agents
(specifically, acetylcholine agonists, dopamine receptor
antagonists, dopamine D, receptor antagonists, serotonin receptor
agonists, opioid receptor agonist, Chinese medicines (Rikkunshi-
to, Hange-shashin-to, and Annaka powder); alimentary tract motor

20 function inhibitors (anticholinergic agents, muscarinic receptor
antagonists, etc.) and the like, which control the peristaltic
movement of the stomach in an accelerating or inhibitory manner.

In this method, the subject may be a patient with
dyspepsia, especially a patient whose dyspepsia is mainly caused

25 by a gastric motor dysfunction (a dysmotility-type dyspepsia
patient). In this case, the pharmacotherapy effect on each
dyspepsia patient can be measured, so that a suitable medicine,
e.g., a medicine affecting the alimentary tract motor functions
(alimentary tract motor function improving agents, alimentary

30 tract motor function accelerators, or alimentary tract motor
function activation agents) can be selected. 1In other words, the
method is effectively wusable in measuring the pharmaceutical
effect of a medicine for a dyspepsia patient, in particular, a
medicine affecting the alimentary tract motor function, or

35 measuring the therapeutic effect of a medicine on a dyspepsia



(2) Evaluation of solubility 10Tap water (100 nmL) was placed in a 200 nL
beaker at roomtenperature, 2,000 ng of the above-obtai ned granul es were
added thereto while stirring at 200 rpmusing a magnetic stirrer (RCN- 7D
EYELA), and then the tinme until dissolution was measured by visual
observation. Wen three m nutes had pass after the 15 addition of the
granul es, the renmaining, undissol ved pré%gratlon was observed by vi sual

observat i O%atIQ resﬂﬁ% ak§ Wédlbﬁ%nta'@goﬁ'g? b %Stt?&{’p#&{t R4 g

di ssol utio econds, and that ver e prep r&att on
r emai ned abaetrBCfempnymmg ZﬂHEXamplexsxcabmmlbs appllad to2+<h8Cspeacfic
(Canbri dge Isoto nitol (Mannite; Kyowa Hakko

y
Kogyo Co., TEfg"t ﬁ%dm%§l§eP£ EW?éH%%eH rb@ﬁ%% Tto a SanpleM il (KIIWG 1F;
Fuj i Paudal Co., Ltd.) 25 and then subjected to pulverization while m xing

(pul veri zation conditions: the nunber_of revolutions of the pul verization
rotor: 12, 800 rpm the nunber of r evol RIS of the sanpl e supply notor:
-27- about 10 rpm screen: 1 nm punch screen), thereby preparing a powder
material. The thus-obtained powder material (144 g) was wei ghed, placed in
a speed kneader (NSKhe50;preiegsh Senkencn Lig. )fwatmen heaktpdaged witler

adding 14 98- 0l ur LbT HBLEL - 2B SYRBEOLANLLN, chiRUS- OBk BnEr Ve

powder was extru ided usi n extrusi on  granul at or i pped

done shapedcdpe baviing pmﬂﬂﬁnﬁgsnaénﬂ)dnraﬁ(dmnniM@aaadEtblthe§éuExaEQMdaJ
g%g o and then dried at 60C using a ventilation drier (SPHH 201,

ESPEC rp. f Fromthe dried preparation, after passing through a sieve 10

havi ng opeBkagslefl 1s40Qtiwn but not through openi ngs of 355 um 10 w. % of

2-13C uracil-contai nj gr anul.es wer & obt ai ned anpl 4 Tabl ets, 2-
uracil (Canbridge Ig%ggbe‘t ato@?’efﬁ 28) gﬁﬂggg Ia 1o¥ih é@?g)

corn starchsbtepastabshatdiyron1Shokighi nidakei&plvdd din 288 Gl 6f yst akl i ne
cel | ul ose &PP%&US PH301;. Asahi Kasei Corporation; 10 g) and hydroxypropyl

cel I ul ose f?*%qﬁaﬁﬂ&waépn ?ﬁﬂﬁ?e§6dapﬁﬁpar%&Qia RrPPSHEID SpEiBd #n a
speed kfeaggim(NSK- 120, Jkadads Seikition: ktSndaididgm xetc apghdienat o

concentration of 20 pmol/ml).
Example 2 Granules
(1) Preparation of granules
2-13C uracil (Cambridge Isotope Laboratory, 20 g) and D-
20 mannitol (Mannite; Kyowa Hakko Kogyo Co., Ltd., 380 g) were mixed,
introduced into a SampleMill (KIIWG-1F; Fuji Paudal Co., Ltd.)
and then subjected to pulverization while mixing (pulverization
conditions; the number of revolutions of the pulverization rotor:
12,800 rpm; the number of revolutions of the sample supply motor:
25 about 10 rpm; screen: 1 mm punch screen), thereby preparing a
powder material. The thus-obtained powder material (200 g) was
weighed, placed in a speed kneader (NSK-150; Okada Seiko Co.,
Ltd.), and then kneaded after adding 20 g of purified water.
Subsequently, the thus-obtained wet powder was extruded using an
30 extrusion granulator equipped with a dome-shaped die having
openings of ¢1 mm (Dome Gran DG-1L; Fuji Paudal Co., Ltd.), and
then dried at 60°C using a ventilation drier (SPHH-200; ESPEC
Corp.). From the dried preparation, after passing through a sieve
having openings of 1,400 um but not through openings of 355 pm, 5

35 wt.$ of 2-'C uracil-containing granules were obtained.



20 kneaded after adding 40 g of purified water. Subsequently, the

t hus- obt ai ned kneaded powder was granul ated using a speed mll equipped
with a 3 mmpunch screen (ND-02; Ckada Sei ko Co., Ltd.), and then dried by
a ventilation drier (SPHH 200; ESPEC Corp.) having a tenperature of 70C
The dried granul es were subjected 25 tasg-zing by passing through a No. 16
sieve. Magnesium stearate (Taihei Chemcals Limted, 1 g) was added to 199
g of the granul es afherpsirzidis @iatdigrgr afulee frohstabtetfed e asWst i ng
granul es for,;tablets were forned into tablets each having a wei ght of 200
Ny using a2singl BE3FbtGORAPERIRG nﬁ@ﬁ%seq‘dﬁiﬁ%edm%@%eloﬁ é’YpuNéﬁraadedl e
having a CQI&%nga%%%chQéaﬂann(eM%u%gmeﬁ kpsir a BBk S AKYSNO dilrdle) - @@gpl e S
Powder aration (1) Formation of powder preparation 352-13C uracil

(Canbri dg ¢sPrispdnteFeraser Go- 20LEY- andiiratiopglewghni bol sithMetniime: Kyowa
Hakko Lt r]&g [.1 ace a l.J,_( SAM
Nar a Néchlrﬁ%%eéo gfte %)s%\@j{ ecv}tgg‘d tg %%%\%? zat :j%ér?l fergri:}loglyngéh(eshape
of the grlmhuﬂg:aﬁane pi n- type nunber of revol utions of rotor: 4,000 rpm
5 screen: 3 nm punchpgtﬁI produci ng powder preparations. (2)
Measurenent of distr n of particle size The particle size

di stributji on of tPertioigePignepar ati ons Was neasufedtersi ngrtasilry particgl e
si ze distjri butixwst measurtaamni4@ppat at us [ LDSA- 1500A, Tehmiochi  Conput er
Applicatijons gfd @A tolisss tf}@@latmdgslg@nce: 100 nm nunbepgof averaging |-
processes| 1@5@}5}@5&0 q\éggaghglg idUOeﬂﬁﬁa' 5t seconcy:z ognd—ar T pressyre:

A TR BT LTSl DR 1 A
3 ) g 7 u

di anet er affeter—at—56%:(5d% o —at
le 2 showd t he

5

particle .
resul ts. rﬂ!@ﬁﬁtﬂ?@% AN 90% D( pm) 0.09
250 um to less than 355 pm 0.00
150 ym to less than 250 um . 0.09
Less than 150 um 0.34

Total 100.0
(2) Evaluation of solubility
10 Tap water (100 mL) was placed in a 200 mL beaker at

room temperature, 2,000 mg of the above-obtained granules were
added thereto while stirring at 200 rpm using a magnetic stirrer
(RCN-7D; EYELA), and then the time until dissolution was measured
by visual observation. When three minutes had passed after the
15 addition of the granules, the remaining, undissolved preparation
was observed by visual observation. The results show that the
time before completion of the dissolution was 1 minute and 10
seconds, and that very 1little preparation remained after 3
minutes.
20
Example 3 Granules
2-1C uracil (Cambridge Isotope Laboratory, 20 g) and D-
mannitol (Mannite; Kyowa Hakko Kogyo Co., Ltd.; 180 g) were mixed,
introduced into a SampleMill (KIIWG-1F; Fuji Paudal Co., Ltd.)
25 and then subjected to pulverization while mixing (pulverization
conditions: the number of revolutions of the pulverization rotor:

12,800 rpm; the number of revolutions of the sample supply motor:



5.74 14.95 56.58 As shown in Table 2, the resulting particles
had very small dianeters, and a satisfactory pulverization effect was 20
obt ai ned. Exanples 6-10 and 11-15 A sol ution (Exanple 6),

granul es (Exanples 7 and 8), tablets (Exanple 9) and powder preparations
(Exanpl e 10) were 25 prepared in the sange manner as in Exanples 1 to 5,
except that 213C thym ne was used instead of 2-13C uracil. sol ution

A
(Exanmple 11 rapul es  (Exanpl es .12 and 12), tabl ets . (Exampl e _14) .and
Condor o ofboull 30s iRy SRR 1 2y W) oA S EAR B Re e,
Exanpl es lpbedér mxeepialt.hatThd E3Gseybbsimel wasvddesehatest edd (B4 of) 2eak3C
uracil. -29: anesthetized w th pentobarbital andmslgﬁj e(ﬁ(g ta | aparotony.
n d

Ther eaf t er "et3$fof P#eed t hnéh, SRFGFEdMFRIF o) B we&e i &t 1t o

forma | oopthn) eaghq oththexAb gt | Y8 GRS NGE 1.4 I StQITEEH ed dygeenum
jejunum and ileum. Specifically, the stomach 5 was tied at the pylorus

portiom tAeber@iidin wabet tonsaebialacply MEEUBOPBRE | B7S fRE20lCmBEIDWR he
pyl orus pogLi pils;dihe gJFShHﬂ%dN‘f%ghﬁﬁge&O v&%b%ow%&{@sﬁggbaz'dj{]é 9RPIHy and

further 20 am t her ebel ow, an umwas tied 20 cm above the cecur% and
il eocecal ppetrimgs dOSibsequeidrey Gran &GuebysEsHl uPawdelofCa2Q [Litdo) / rnd- 14C

uracil (Myravek Biochem ¢ , lnc.) dissolved.in distillatjon,wate

i njected af’ﬁein mgf %\?ﬁt gteaé(ﬂno%allilsrrllff\1 ar yv??%lc]taqilgglp ursllerjfg g'tnéfllﬁnjzg@t i %Sn}‘y&s
needl e, andothe) i nFechi tie phrikeidoprepsr adanedafisénpasiadhesioeyh Bl soshanas
collected 5, 10, 20, 30, 45 an O mnputes 15 after the i,njection of the
ueoS 6. BAETTH 43N o/ AP BHInBUE (BT oF RORHIR SR TR PRy S5 115k

syringe, amd &hen dff andicenkadil dshtaiihiihg §enhdidy Rera Setdimesigpar ati on
agent. The thus-coll ected bl ood was centrifuged for 15 mnutes at 3,000
rpm obtaining serum Subsequently, the radioactivity in the serumwas 20
nmeasured ugifQgBe |4 aeihescd ntillation counter. Table 1 shows the results.

2-13C uracil (Cambridge Isotope Laboratory, 100 g) and

15 lactose (H.M.S, 60 g), corn starch (Cornstarch; Nihon Shokuhin
Kako Co., Ltd.; 25 g), crystalline cellulose (CEOLUS PH30l; Asahi
Kasei Corporation; 10 ¢) and hydroxypropyl cellulose (HPC-L fine
powder; Nippon Soda Co., Ltd.; 4 g) were placed in a speed
kneader (NSK-~150; Okada Seiko Co.; Ltd.) and mixed, and then

20 kneaded after adding 40 g of purified water. Subsequently, the
thus—-obtained kneaded powder was granulated using a speed mill
equipped with a 3 mm punch screen (ND-02; Okada Seiko Co., Ltd.),

and then dried by a ventilation drier  (SPHH-200; ESPEC Corp.)
having a temperature of 70°C. The dried granules were subjected

25 to sizing by passing through a No. 16 sieve. Magnesium stearate
(Taihei Chemicals Limited, 1 g) was added to 199 g of the
granules after sizing, giving granules for tablets. The resulting
granules for tablets were formed into tablets each having a
weight of 200 mg using a single-shot tableting machine equipped

30 with a punch and die having a corner angle R of ¢8 mm (No.2B;

Kikusul Seisakusho Ltd.).

Example 5 Powder preparation
(1) Formation of powder preparation

35 2-1%C uracil (Cambridge Isotope Laboratory, 20 g} and D-



As is clear fromthe results of Table 1, uracil is not absorbed or is
barely absorbed in the stomach, but is absorbed in alinmentary tracts

i ncl udi ng and bel ow t he duodenum (e.g., the 25 duodenum jejunum and
ileun). Experinental Exanple 2 2-13C uracil (Canbridge |sotope Laboratory)
was dissolved in Britton-Robinson buffergolutions of differing pH 30
values (pH 2, 4, 6 and 8) to prepare a saturated solution. Each solution

was subj echggh i GRPEEEOT RPAGEL HdKa &oghbonst oar@phy.18bhg) aW@f@twélfl t he
2-13C uracil dissolved in the sol ution mas neasured and then

sol ubi | i t y{¥@9eqpaeedc dhcal SempleMiall o SBMs h¥asa t eChiamuvt §0- ,-Bcd RSl e 3
PH of buffgry olidd o, ShHRLAIAY 60 Vi 18- RiQiRS FsBafk 28f 6+fe O0g£Phding
vane: pin-type; number of revolutions of rotor: 4,000 rpm;
5 screen: 3 mm punch screen), producing powder preparations.
(2) Measurement of distribution of particle size
The particle size  distribution of the powder
preparations was measured using a dry particle size distribution
measurement apparatus (LDSA-1500A, Tohnichi Computer Applications
10 Co., Ltd.; focal distance: 100 mm; number of averaging processes:
10 times; averaging interval: 5 milliseconds; and air pressure:
0.4 MPa). Based on the obtained particle size distribution,
particle diameter at 10% (10% D (um)), particle diameter at 50%
(50% D (um)), and particle diameter at 90% (90% D (um)) were
15 calculated. Table 2 shows the results.
Table 2

10% D (pm) 50% D (um) 90% D (um)
5.74 14.95 56.58

As shown in Table 2, the resulting particles had very
small diameters, and a satisfactory pulverization effect was

20 obtained.

Examples 6-10 and 11-15

A solution (Example 6), granules (Examples 7 and 8),

tablets (Example 9) and powder preparations (Example 10) were

25 prepared in the same manner as in Examples 1 to 5, except that 2-
B¢ thymine was used instead of 2-13C uracil. A solution (Example

11), granules (Examples 12 and 13), tablets (Example 14) and
powder preparations (Example 15) were prepared in the same manner

as in Examples 1 to 5, except that 2-°C cytosine was used instead

30 of 2-1C uracil.

Experimental Example 1

Rats (female, Wister rat, 8 weeks old) were



8.0 0.29 As is clear fromthe results, the solubility of
uracil 5 is al nost unchanged depending on the pH of the solution (i.e
alinmentary tract pH). Experinmental Exanple 3 An aqueous sol ution
contai ning 6-14C uracil (Mravek 10 Biochemcals, Inc.) was orally
adm nistered to rats (fermale, Wster rat 8 weeks ol d: n=3) and dogs
(femal e, beagle, 11 kg: n 3) once in an anount of 20 il nol/kg under

t he

fasting. Up_to,168. ho ter stratiaon nt
netabollteagiéF%?EiF§ réﬁﬂglﬁarggkﬁ% 8ffSgggemefgnggasﬁ%£§opggﬁ a 15
l'iquid sci mhekkarton, Ceami &I w&engtbﬂﬂ&cmﬁohmmemmu t ye@snun Ssaricndéxumswead hat

t he accunulated excretlon rat e was obtalneg6 The granul es contalnlng 2-13C

uraci | (CafBEAdEe IF98Fope 1PRBoLR: 6AFH( PHO thE SPeathf®LL88  he Cafountof

2- 13t ur aCIsltbmaeﬁpaa&saénﬁmExwrﬁn@ waHei pe@h)ly egsdivishened £ husmash (12

20 cases), and then the rates of the netabollte excreted into urine and
exp|red5a|Waﬁeﬁéeﬁeé§UHéﬁfEEHéﬂ@ﬁcﬂéﬁﬁéﬁnraﬁéet@Ueﬁﬁﬁ@nmﬁéseﬁﬁ?%s§%dt%%

2001 od T or PL3CRaty ST (RE 20mh SEvari on op 3o AScRarser e daiads

based on t Wesnetiasbl 1@ ec5 bedowertheat Tositizd uligememtasandedfwstihey &P cm

LC/ MS/ VB an erggeﬁgRyngnd the ileum was tied 20 cm above the cecum and
ileocecal portion. . .

10 Subsequently, an aqueous solution of 20 umol/mL 6-C
uracil (Moravek Biochemicals, Inc.) dissolved in distillation
water was injected at 1 mL/kg to each alimentary tract loop using
an injection needle, and the injection portion was sealed using
an adhesive. Blood was collected 5, 10, 20, 30, 45 and 60 minutes

15 after the injection of the aqueous 6-'C uracil solution from the
jugular vein using an injection syringe, and then transferred
into a tube containing a serum separation agent. The thus-
collected blood was centrifuged for 15 minutes at 3,000 rpm,
obtaining serum. Subsequently, the radioactivity in the serum was

20 measured using a liquid scintillation counter. Table 1 shows the
results.

As is clear from the results of Table 1, uracil is not
absorbed or is barely absorbed in the stomach, but is absorbed in

alimentary tracts including and below the duodenum (e.g., the

25 duodenum, jejunum, and ileum).

Experimental Example 2

2-1%c  uracil (Cambridge Isotope Laboratory) was

dissolved in Britton-Robinson buffer solutions of differing pH

30 values (pH 2, 4, 6 and 8) to prepare a saturated solution. Each

solution was subjected to high performance liquid chromatography,

the amount of the 2-°C uracil dissolved in the solution was

measured, and then the solubility (w/v%) was calculated. Table 3
shows the results. ‘
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of urine. The excretion rate in expired air was neasured based on the 13CO2
concentration excreted in expired air (before adm nistration, and 10, 20,
30, 40, 50, 60, 90 mnutes and 2, 4, 6, 8, 12 hours after adm nistration)
using a GO/ M5 and the 30 conversion equation of Ghoos, et al. (Choos YF,
Maes BD, Geypens BJ, et al., Measurenent; c?of gastric-enptying function of
solids by -31- neans of a carbon-I|abel ed octanoic acid breath test.
Gastroent erghpgys 1993; 104: 1640-7). FIG 2 shows the results.

As shown in FIG 2, the uracil adm nistered to rats, dogs and humans was
met abol i zed within 12 hours from5 adm nistration, and a | arge anount,
i.e., ovef 80% phihereqireas sexaf£5ed 1 NTP expiTedofFias yCak PaF) di oxideg
gas. Expe |nenta| txanpkpgﬂ 'Hropantnel e’ anantlcnoblgyrglcagenl wag 10

i nt r avenopsty—adm nistereg to rats—{terare—Wstet rat 0.3 : 3)
ka—t-o0—obtain—mpdel—animals 81; gastri-c nn‘hf

in such ap—ampunt—et—1~n t-o—ebtath—n S—wh WV ga yi ng
functi on was_de,al_e,ased_%d.el n\/nd gast ric- enpt \/l ng r‘mdgfg Eive m nut P
after theladmnistratiod-& propanthelink, 10 ng/kg of Oeffieous 2-13C urlaci

solution was 15 orally adm ni stered to each rat, and expired air was

col |l ected by suction 5, 10, 20, 30, 40, 50 and 60 m nut es after
administration at tfhé Fét81%$r16@“%ﬂ$601§€81t§5|E@ea§9¥98$ A&y af ruracil

col | ecty onlgegm@sﬁ ouné@érﬁgedm%pé%@%ceﬁwﬂér ahl oS tlh@ teut hys- eold ected
expired air sanples and expired air sanples (pre) lected in 20 the sane
manner bef b aldFenitstyat¥ast ¢#1)2- 13C uracil were rreasur ed using a GC- M5
(ABCA-G Europe Scientific Ltd.). As a control experinment, 2-13C uracil (10
ng/ kg) was adnministered in the sane manner as descri bed above to rats to
whi ch pr opBspdieireméahaBxarapla B r avenously injected, and therefore having
normal 25 gastric-epptyin functlon The_ expi.red a es. were col |l ected
over time, and the % e TR 8R 157 S%nggplé; e%agﬁfa%%rpl(@ ek

Tr easured. Biochemicals, Inc.) was orally administered to rats (female,

Wister rats, 8 weeks old: n=3) and dogs (female, beagle, 11 kg:
n=3) once in an amount of 20 umol/kg under fasting. Up to 168
hours after the administration, the amount of the metabolite
excreted in expired air, urine and feces were measured with a

15 liquid scintillation counter using the radioactivity as its index,
so that the accumulated excretion rate was obtained.

The granules containing 2-°C uracil (Cambridge Isotope
Laboratory) (100 mg calculated as the amount of 2-B¢ uracil)
prepared in Example 2 were orally administered to humans (12

20 cases), and then the rates of the metabolite excreted into urine
and expired air were measured. The excretion rate to urine was
expressed as the metabolite excretion rate (the accumulated
excretion rate) in the urine pooled for 12 hours from the
administration of 2-13C uracil, calculated based on the metabolite

25 concentration in urine measured using an LC/MS/MS and the amount
of urine. The excretion rate in expired air was measured based on
the 13COz concentration excreted in expired air (before
administration, and 10, 20, 30, 40, 50, 60, 90 minutes and 2, 4,
6, 8, 12 hours after administration) using a GC/MS and the

30 conversion equation of Ghoos, et al. (Ghoos YF, Maes BD, Geypens

BJ, et al., Measurement of gastric-emptying function of solids by



FIG 3 shows the change in the 13(202 concentration in expired air after
adm nistration of 2-13C uracil. In FIG 3, the 30 vertical axis indicates
the 6,13C value (%, which is the difference between the 513C val ues

(99 (13C02/ 12CO2 concentration ratio in expired air) in the expired air
sanpl es coll ected before and after adm nistration of 2-13C uracil. The
horizontal axis indicates the time (in ™Hutes) collected expired air from
the 35 admnistration of 2-13C uracil. As is clear fromFIG 3, the 13CO2
-32- conceRERRPI orPY Ané vafePIwplpeteret RFEROAXpi rd i r PFER t heSFht s

havi ng reduggdrgastdia-RYPLYONI fomnchicap-py. admdi st ehibRs PEORaRLIes I ne was
significantly lower than that of normal rats. Fromthis result, it becane

clear that the gast Asc-Egyiny BlG-.unet i Bee carpdlel madminisgebad edo ohathe
change of 13C% cot%ﬁg}{ at i RLTedalr er the adpipl stgatdon
of 2-13C utﬁjg |SI; and that S;/ c%%%arﬂﬁgét%el changvé c#l t he 130%1‘ t
concentb at ecnihhsexgiiiced aind af tlewrgehemadnini 5t¢ at | orernf80%, nChereacf | wag t h
that of control

havi.ng not el gastric-emptyi.ng.L0 function, drop or
accel erati Sﬁcirﬁé?%emgtaste?i%y%%p yri r?és Fﬁﬁg%il odr%o%ééeb%asd'et ected. Experinental
Exanple 5 The 2-13C uracil granules prepared in Exanple 2 were 15 orally
adm ni stered to, human patients (on or before 20 days fromthe extraction of
t he stomcf‘ﬁ—piﬂiﬁﬁf‘%ﬂ’ﬁﬂﬁiﬁsﬁs, with 7 cases undergoing total gastric
resection) who were “syspegtiest ofehavi ng POSitoOPEHBidayiGASt IQRAELSI Syad N A
100 ng amount cal cul ated as the 2-13C uracil anmount. The expired air was

col | ect@d iptrevenamly@drgnispered 80 rbuit esenglicer WisEeadmahr sBr HEslon,

and the 13a34d.caneentpaki,@n LA SGASINOT of Ne RYPLY et abbe SAIMARR 1 BAkMMH N9
expired air sanples (pre-) collected before adm nistering 2-13C uracil|l was

measur ed uyhngeadBH NS e8pbyeym efriationheaghdegeeasfed He d8BTPeE @RsEAteat i on
(1\13(%) eant?fr% r %d%'l'i  Was E‘i@rgc %fﬁ\%%s after the administration of

propantheline, 10 mg/kg of aqueous 2-C wuracil solution was
15 | orally administered to each rat, and expired air was collected by
suction 5, 10, 20, 30, 40, 50 and 60 minutes after administration
at the rate of 100 mL/60 sec, using an expired air collection
device for rats. The 3CO, concentrations in the thus-collected
expired air samples and expired air samples (pre) collected in
20 the same manner before administration of 2-¥C uracil were
measured using a GC-MS (ABCA-G; Europe Scientific Ltd.). As a
control experiment, 2-°C uracil (10 mg/kg) was administered in
the same manner as described above to rats to which propantheline
was not intravenously injected, and therefore having normal
25 gastric-emptying function. The expired air samples were collected
over time, and the °CO, concentration in each expired air sample

was measured.
FIG. 3 shows the change in the Bco, concentration in

expired air after administration of 2-'°C uracil. 1In FIG. 3, the

30 vertical axis indicates the A¥C value (%), which is the

o

difference between the &3C values (%) (**C0O./'C0O, concentration
ratio in expired air) in the expired air samples collected before
and after administration of 2-'3C uracil. The horizontal axis
indicates the time (in minutes) collected expired air from the

35 administration of 2-'C uracil. As is clear from FIG. 3, the Pco,



25 FIG 4 shows the results. As shown in FIG 4, based on the expired air
test of the present invention using the 2-13C uracil, the human patients
(20 cases) can be divided into three groups: patients with nornal
gastric-enptying function (normal type: solid line), patients 30 with
decreased gastric-enptying function (qu§¥ed gastric- enptying type: dashed
line), and patients with insufficient gastric-enptying function

(dysfunction type: .dottediid ne)... Regardin tEe e.patients, 2-13C uraci
concentrat?%ﬁ%éﬁﬁ%ﬁﬁlggnggvéié”%%%%u@%& fﬁ%ﬁ$ %?e%gaFﬁg%r?%ea%% :%ngﬁgﬁion
of 2-13C uracs| ha8bnd\s reownd i gabt Glc-Ssmgigting ntfsinwitibn dégr eabretistering
gastric-enptyin - 33- functLonéﬁela d gastric.enptying).and lents with
Poutti o CRESRALHAIE mSEg T 76 CPURCET B Ve kBTt SO oWRPEqS. 13BN et
concentratrens ithipl asseulcgr r espadang telddie tkguctihen gdstdie—emptying
gastrlc-engtylng function. This indicates that expired air 13
5 unction can be measured based on the change of the CO,
concentration in expired air after the administration of 2-13¢
uracil; and that by comparing the change of the *co,
concentration in expired air after the administration of 2-°C
uracil with that of controls having normal gastric-emptying

10 function, drop or acceleration in the gastric-emptying function

can be detected.

Experimental Example 5

The 2-°C uracil granules prepared in Example 2 were
15 orally administered to human patients (on or before 20 days from
the extraction of the stomach; a total of 20 cases, with 7 cases
undergoing total gastric resection) who were suspected of having
post-operative gastroparesis, in a 100 mg amount calculated as
the 2-'3C uracil amount. The expired air was collected 10, 20, 30,
20 40, 50 and 60 minutes after the administration, and the Bco,
concentration in each of the expired air samples including
expired air samples (pre-) collected before administering 2-*°C
uracil was measured using a GC/MS. Subsequently, the change of
the ¥CO, concentration (A¥C(%)) in expired air was calculated.

25 FIG. 4 shows the results.
As shown in FIG. 4, based on the expired air test of
the present invention using the 2-13C uracil, the human patients
(20 cases) can be divided into three groups: patients with normal
gastric-emptying function (normal type: solid 1line), patients
30 with decreased gastric-emptying function (delayed gastric-
emptying type: dashed 1line), and patients with insufficient
gastric-emptying function (dysfunction type: dotted line).
Regarding these patients, 2-13C uracil concentrations in plasma
were measured 20 minutes after the administration of 2-'°C uracil.

35 As shown in FIG. 5, patients with decreased gastric-emptying



5 test of the present invention using 2-13C uracil accurately reflects the
gastric-enptying function. Experinental Exanple 6 Accuracy of diagnosis
eval uati on Granul es of Exanple 2 (1 g each) were orally 10 admnistered to
three healthy subjects (subjects A, B and C); their expired air sanples
were collected over tine, and then the 13002 concentration in the expired
air was neasured using a GC M analysi§4ﬁbparatus (ABCA- G Europe

Scientific Ltd.). FIG shows the change in.the 13002 concentration..in 15
expi red ai FUBFEEM ¢t hédﬁgﬁifﬁﬁ?str@é’?%ﬁcof %yﬁpggar atih. PASHTES 6, "tk

vertical axhsukpdicaiesqhberA-3apvaing (HnctWbBhchesirsibiReddi fdweireace-bat ween
the 513C val ues (%(13082/ 12CO2 concentration ratio in expired air) in_the

expi red ai Rraghpl exncasitratiens bt grlesaadcarFesPAaWingi §0r g oredrcton 3¢
uraci|. Theppori Ler@t 5 nd0 AuReE £8 €S Fihes tiAm drRsmcpdt egkpeald ecied
expired ai ‘réh rg%?}q%@a%%gﬁggr at |Hon %ﬁ t he granul es, E\s is cl egr fromFI G
6, wherb t heegt amif eshpr epeesthtby inventigrandspogvedi 4 ngrachbwdscunately al
cont ai ni ng_an, i sot ape-| abel ed pyri m di conmpound and a sugar and/or sugar
al cohol asr?ﬁ%%%t%?%ﬁa%a%}:ﬁc %ﬁggZPﬁ%crglr%ﬁed in 25 an expired air test,
t he individual subjects showed simlar patterns of change in 13CO2

concentration and the variance attributable to the differences in the

i ndi vi dual E&Bﬁé&ﬂ@a&%&%@céﬂ?mﬁﬁ% Ife SLPERPFS @g@iga & by neasuring
the gastric-enptyi ngEHAtés ONolSi ReamPBe t hg | ndexg t RechICORegaNCORETRET ON
in 30 expired air 20 to 30 mnutes after adm ni stering the _abave-nentjoned

preparkt i oadNENEHegrah Tantheeqli AgRbdet SHPIEGH cks%?gﬁcééc@rat]?e Fhghner? wi t h
little varigoce DELVRED SYbjghbes BRET LESEREBE OheOF IRAWMNGS thed4the

FIG 1 shO\{\?{s the absorption of "uracil (6-14C uracil) in the stonach,
duodenum [éPurmamceadatieumn AG <xpieds aill WA BOAFURRFARLES 8f Curzi | .

FIG 8 shousai e DehB.ar.ul HihdaRseentobl Heih 13000 6 gxoreted In expired

air after ora nisteri uraci | t ea3ed gastric-enptying
nmodel rats (pretreatfEnt i shops opaat hednge) imandheat $€O0ui ¢dngeotmation in

gast 11 eTBLYL DG HIeLLA0  BAON ol B BRREE! DENUAL RAAMIAELG:. P efshons
6, the vertical axis indicates the AC value (%), which is the
difference between the &%C wvalues %)(BCOZ/RCOZ concentration
ratio in expired air) in the expired air samples collected before
and after administration of 2-°C uracil. The horizontal axis
20 indicates the time (in minutes) collected expired air from the
administration of the granules. As is clear from FIG. 6, when the
granules prepared by mixing and pulverizing a powder material
containing an isotope-labeled pyrimidine compound and a sugar
and/or sugar alcohol as those prepared in Example 2 were used in
25 an expired air test, the individual subjects showed similar
patterns of change in 13c0, concentration and the variance
attributable to the differences in the individual subjects can be
reduced. This result indicates that by measuring the gastric-
emptying function using, as the index, the 3co, concentration in
30 expired air 20 to 30 minutes after administering the above-
mentioned preparation, dyspepsia can be diagnosed in a quick and

accurate manner with little variance between subjects.

BRIEF DESCRIPTION OF DRAWINGS
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10 excreted in expired air when 2-13C uracil was adm nistered to 20
patients suspected of having gastroparesis in Experinental Exanple 4.

FIG 5 shows the 2-13C uracil concentration in plasm 20 mnutes after the
adm nistration of 2-13C uracil in the patients 15 divided into three groups
based on the results showmn in FIG 4: i*.ﬁ._, patients with nornal
gastric-enptying function, patients with decreased gastric-enptying
function, and patie i thyd j G rd - yi ng_fapnct.i on.y

FIG 6 shows the beﬁ%@im %‘%ﬁwgﬁsg&"‘%ﬁ?gﬁiﬁ o¢§13 XZngc?e?g%&m el>r<1pi red
air when ttee grtamalces dhoderampl ge2umere acalilguadm ni stered to three

heal thy subjects (shbjecss A, B;and O o afRamdN M raci1 L. A
conposition for measuring T gastric-€ ty?’ng TUhcti on conprising a

pyrim di ne conpoundras. aB aabwyethagbetaendy ithelapad i thigne anfpotom

bei ng |.abel ed with at | east one isotope of C or .0, convertzeg,, into | abel ed
CO2 i n>t he®BRFedand BXRHETD RN 2EkpF r Py administering 2-5C gracil to
conposi ti afeffRfedeagdiskRdct &A%y | CeaBLYI Ngaidd fupstdieBaaser di REtho
claim1, wherein the isotope is at |east one_nenber selected fromthe group
consi st i ngPestPargheling amipdigpats with normal3 gapHaicompRsyiconiwrgtion

nmeasuri ng E%&%ﬁt)rhﬁ'ﬁ%ﬁ&k{é&t%ﬂnﬁi' QAgcording to claim1, wherein the

pyrim di ne conmpound I's 15 uracil or thym ne. 4. A dyspeplgi a
di. agnosti c agent coR&Est # nghofis athenpekavian withanlepsee af tims mf 1°¢@ 3.

205. E%e Q%iﬂ%R%bai%i%%gﬁ%éécafgeﬂﬁeﬁ“éimé“6%%&51‘%5@ %H%inistered to 20
patients suspected of having gastroparesis in Experimental
Example 4.

FIG. 5 shows the 2-°C uracil concentration in plasma 20
minutes after the administration of 2-°C uracil in the patients
15 divided into three groups based on the results shown in FIG. 4:
i.e., patients with normal gastric-emptying function, patients
with decreased gastric-emptying function, and patients with
insufficient gastric-emptying function.
FIG. 6 shows the behavior with lapse of time of CO,
20 excreted in expired air when the granules of Example 2 were
orally administered to three healthy subjects (subjects A, B and
C).



wherein the dyspepsia is caused by an insufficient gastric-enptying

function. 6. A nethod for neasuring the gastric-enptying
function 25 conpri sing: orally adm nistering a conposition of any
one of clains 1 to 3 to a subject; and measuring the anount or
behavi or of the | abeled CO2 excreted in expired air. 30 7. The
nmet hod for neasuring the gastric-enptyrﬁ@“function according to claim®,

whi ch conpri ses: orally injstering a conposition of any one
of clainmse 1 to 3 to a subject in whom p or acceleration in the 35
gastric-enptying function is suspected; -36- nmeasuring the

anount or behavior of the | abeled CO2 excreted in expired air; and
conparing the resul £ing #notATPSEthERatPEr TERSHRET abkE B T GUEFRLY N of

the labele %&m %@siﬁ%%wﬁ%lahﬁe c&&&dm ed Bﬁog&&x&zeeql Hyb¥d sy, ect

measur ed u5|ng t he sa osi tl d for “measuring

t he ga§tr|th@npyynmghﬂmncxmwnuodnpe1@¢ngabQBthﬁ@iEﬁ¢|ﬂ@@8§|pn@ou$@@n§ﬂ
froma Sub&f% A N PLALLY KL B FOIRRST 1L b O ADY Qe Jlo.Clad s, 1 to
3, as a tes ng 1 he™ anount the

| abel ed CIBxpirédualkest sanple

2. The composition for measuring the gastric-emptying
10 function according to claim 1, wherein the isotope is at least

one member selected from the group consisting of Be, Y¢ and 0.

3. The composition for measuring the gastric-emptying
function according to claim 1, wherein the pyrimidine compound is

15 uracil or thymine.

4. A dyspepsia diagnostic agent consisting of a

composition of any one of claims 1 to 3.

20 5. The dyspepsia diagnostic agent according to claim 4,
wherein the dyspepsia is caused by an insufficient gastric-

emptying function.

6. A method for measuring the gastric-emptying function
25 comprising:
orally administering a composition of any one of claims
1 to 3 to a subject; and
measuring the amount or behavior of the labeled CO;
excreted in expired air.
30
7. The method for measuring the gastric-emptying
function according to claim 6, which comprises:
orally administering a composition of any one of claims
1 to 3 to a subject in whom a drop or acceleration in the

35 gastric-emptying function is suspected;



15 9. The nethod for neasuring the gastric-enptying function
according to claim@8, which conprises: using expired air froma
subject in whoma drop or acceleration in the gastric-enptying function is
suspected and who 20 had orally taken a conposition of any one of clains 1
to 3, as a test sanple; rreasu_r3j6n_g invitro the anount of the
| abeled CO2 in the test sanple; and conparing the neasured

value with the anou f I i ‘P [ C d~from a
heal t hy subj ect V\hoﬁ%gﬁuf%’&%ngtﬁ%egglglﬁggc%oéﬁa%% Gt Athe %i.)g%erereg%od
for di agnoskxoethdtpepsikpicetisi agd orally adm nistering to a subject a
dyspepsi a 30 di agnostic_agent tfe cllfai\rgl\télinor 5; and or hawidBas rit t he
gastric-enptyi ng f urietyon s&don" THE WRTunt 3 e Favi 8‘? - The°t abeled
((j:ozexcr et eﬁa}béllegi(piwzediﬁﬁlrtkllat of theWh labheleil:ll.CO]'f@(dﬁtbddiﬁOéxﬁiWC&Sﬂmgll
yspepsi a according to 35 clajim 10, i conprises: -37- oral ly
adm ni st er PAHLee pegsia di abﬁ%%?k?% a“d’gﬂtecﬁf BPaFWEF ots3ngo EhRupia®& in
whom dyspe@&h'oﬁogis:i%s.pect ed; conparing the anount or behavior of
the | abel ed 002 excreted in expired air collected fromthe subject with the
anount 5 or behavior of the |labeled CO2 collected froma healthy subject

measured using thegsa i SEJ 2 éT'Eg%%L&I"- g . :
gastric-enptying f ﬁc%%%?gghgégl}%ﬁggk?na% rHEI]ZI.eIBEg&rTléltgh(f)%n?%lron
di agnosi ngodyspebsgj:a conprising: 10 using expired air collected froma

subj ecfy who had orally taken A dyspepsi,3.dagosths a9e0inlof! 3he 4l S
as a test sanple;
orally taken a composition of any one of claims 1 to 3, as a test
sample; and
measuring in vitro the amount of the labeled CO, in the
test sample.
15
9. The method for measuring the gastric-emptying
function according to claim 8, which comprises:
using expired air from a subject in whom a drop or
acceleration in the gastric-emptying function is suspected and who
20 had orally taken a composition of any one of claims 1 to 3, as a
test sample;
measuring in vitro the amount of the labeled CO, in the
test sample; and
comparing the measured value with the amount of the

25 labeled CO; in expired air collected from a healthy subject who

had taken the same composition.

10. A method for diagnosing dyspepsia comprising:

orally administering to a subject a dyspepsia
30 diagnostic agent of claim 4 or 5; and

measuring the gastric-emptying function based on the

amount or behavior of the labeled CO, excreted in expired air.

11. The method for diagnosing dyspepsia according to

35 claim 10, which comprises:



measuring in vitro the amount of the |labeled CO2 in the test sanple; and
15measuring the gastric-enptying function. 13. The nethod for

di agnosi ng dyspepsia according to claim 12, which conpri ses:

using expired air collected froma subject in whom 20 dyspepsia is
suspected and who had orally taken a dyspepsia diagnostic agent of claim4
or 5 as a test sanple; nmeasw’ing in vitro the anount of the

| abeled CO2 in the test sa conparing the asured val ue
with the anount of 9F&béYe %H@SFW%X& r QPRSP 8o &d f‘?orﬂ g™ F\eeﬂtltjhy

subj ect who,hads taken tbhg §m&@m0§hémqu p@%@lae@@msrmctaa

gastric-enptying function. e nethod for di agnom n(g
dyspepsi a accor di ngompasing| &hm 1nnt120r wheharHx hetdySiepsracted chtsed

by an insuffigignt; o 1&86165@1! yécﬁgeclﬂggt chS}n the subject wixh An@ehRQehtf or

measuring a gastrointestinal treatnent effect on a subj ect conpri sing:
35bef orse amd behteioronfuchengabhbedasdr ofmitlestidalfron3g- heedshirepebiasta

subj ect, orall dmnls r|n 0 one of claims 1 to 3 or
a di agnosf“%s‘é%eéﬁtusc}fng raclgr?‘ gk# %Jebj éc?‘Xdand
conparing the armumeasarlﬂm@rtaw oustolctdeptydhgl Edn&Ibrb ofx thet sdbjieatexpi r ed

air before and after the gastrointestinal treatnent. 16. A
met hod for neasuring a pharmaceutical effect of a gastrointestinal nedicine

or a therapeutic efibect Pohe@nslbi®Etdit@neamny i Bit@psia comprisibpgtore and
after adm nistering the gastrointestinal nedicine to the subject, orally

adni nil&t ering to t W&i8abj PRI oMPHSIAAGRCBPT arfyOBne? ofsuE’DSFFrB wpoy dhagl o
di agnost i 8r?9§§lz;to§ie&l A R épHsix AINLICPAPRELMY dhec BN SoPrs5 behay or S

.of the | abe
test sample;

measuring in vitro the amount of the labeled CO; in the
test sample; and

15 measuring the gastric-emptying function.

13. The method for diagnosing dyspepsia according to
claim 12, which comprises:
using expired air collected from a subject in whom
20 dyspepsia is suspected and who had orally taken a dyspepsia
diagnostic agent of claim 4 or 5, as a test sample;
measuring in vitro the amount of the labeled CO; in the
test sample;
comparing the measured value with the amount of labeled
25 CO, in expired air collected from a healthy subject who had taken
the same composition; and

measuring the gastric-emptying function.

14. The method for diagnosing dyspepsia according to
30 claim 10 or 12, wherein the dyspepsia is caused by an insufficient

gastric-emptying function.

15. A method for measuring a gastrointestinal treatment
effect on a subject comprising:

35 before and after conducting the gastrointestinal



excreted in expired air before and after the adm nistration of the
gastroi ntestinal nedicine. 17. A nethod for neasuring a
gastrointestinal treatnment 20 effect on a subject conprising:

using, as a test sanple, expired air collected froma subject who had
orally taken a conposition of any one qfygclains 1 to 3 or a diagnostic
agent of claim4 or 5 before and after conducting the gastrointestinal

treat ment { rafehGRC P i Nihthe, appanty Rinitherbabed ed (LFbRxer st ask idhy
expired air before and after t he gastroi ntestinal treatnent.

18. A et hpe PHrckaianudt iteg 3aophar abrEAStdsl agerecet otlamgdserob ntesthienal
medi ci ne Q[ é@;eraq.lr&euti c effect on a subject 30 conprising:

using, as a test sanple, expired air collected froma subject who had
orally taken a conposperomng ofhanpmonetof orl dehsviotrsd 8fokha dehghwbtC®
agent Qf claim4. or. 5 hef.ore and after adm ni stering.the str.oint esti-nal
Todi ¢i e EECERESULT TP IARE F5donBarTTg THS BioGht <151 RO ToABLract tip
excreted theatméht.expired air before and after the admi nistration of the
gastroi ntestinal nedicine. 19. The measuring nmethod according
to claim16 or 18, 5 wherein the gastrointestinal nedicine affects the

alinmentary tract magor af HBEL6@NFor measuring A0phd AfadRASURL NgrrRithed 5
according to claim16 or 18, which is used to neasure the pharnaceuti cal

ef fect of gastrigdsisténal esiedigingediccisneteraneaitireraifedti enefd estbinsta
patie suEferi g f.rom dyspepsi a caused by an insufficient gastric-enptying
funct iritc())n.H Z gf 21. A use of a pyrimdine conpound for producing a 15
dyspepsi a di agnost befagentand heafipgri nadiniel sompogndthei ngpdtaiodhedstviinai
either or_bhoth. jsoropes _of C.and O verted intao.an i.sot.gpe-l abel ed CO2
gas in t he® %)Cyr}e a%(g E‘% ﬁ%n sexé?%?’edblr%i)f pi_:‘crhgﬁuaslncre%l%g o Sl%j%cg a

composition of any one of claims 1 to 3 or a diagnostic agent of

claim 4 or 5; and

715 comparing the amounts or behaviors of the 1labeled CO,
excreted in expired air before and after the administration of the

gastrointestinal medicine.

17. A method for measuring a gastrointestinal treatment
20 effect on a subject comprising:
using, as a test sample, expired air collected from a
subject who had orally taken a composition of any one of claims 1
to 3 or a diagnostic agent of claim 4 or 5 before and after
conducting the gastrointestinal treatment; and
25 comparing the amounts of the labeled CO, excreted in

expired air before and after the gastrointestinal treatment.

18. A method for evaluating a pharmaceutical effect of a
gastrointestinal medicine or a therapeutic effect on a subject
30 comprising:
using, as a test sample, expired air collected from a
subject who had orally taken a composition of any one of claims 1
to 3 or a diagnostic agent of claim 4 or 5 before and after
administering the gastrointestinal medicine to the subject; and

35 comparing the amounts of the labeled CO; excreted in
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expired air before and after the administration of the

gastrointestinal medicine.

19. The measuring method according to claim 16 or 18,
wherein the gastrointestinal medicine affects the alimentary tract

motor function.

20. The measuring method according to claim 16 or 18,
which. is used to measure the pharmaceutical effect of a
gastrointestinal medicine or the therapeutic effect on a patient
suffering from dyspepsia caused by an insufficient gastric-

emptying function.

21. A use of a pyrimidine compound for producing a
dyspepsia diagnostic agent, the pyrimidine compound being labeled
with either or both isotopes of C and O, converted into an
isotope-labeled CO, gas in the body, and then excreted in expired

air.



