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

noni nvasi ve manner using expired airppanggeiget hod for measuring the
gastric-enptying function using the conposition. The present invention
also relates to a dyspepsTaHi’aghdstP8 BHEMOSENG BYwthfdd for  di 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 neTEGRNECAL MJELBe al i nentary tract notor
function.on a patient, sufferin tron1gastroig%isti al disorderstcaus by
dyspepsi & and |ike i H&Uf PEEPERCI d8 FRETRE JESEFFR- erht §i g™ THivetT Oh. 26
BACKGROUND AREshNawadayshe wedtnie-efpaysofi etycwidt) mucicist cessoduests to
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di sconfort (gpuehiascmptaast rahdialep Jasiddigidhsepnt ent, prhsavy steimchn
heartburn, epigastric fullness, early satiety, nausea, vomting, etc.) .
Even if a sUt5ledessiPf ér $orPeRt shieth taihptaheRd grsesl N@h@wﬁéﬁﬁédrﬁﬁu@ﬁ3ﬁ@§ i f
no di sor der s, darg, deyect ad._Ry: RYENAUr chl sucit UQ%o@E!Q@é&P&é’ r??énr?é}d%iﬁlﬁgl
ul trasonography, 30 such synptons” woul d be di agnosed as unidentified
conpl ai nts iegpirke abdoni azd eedigihcandiwouldanoribe sbbj emtséditosmudiiog
treat nent, [ osed and e chroni ¢ stritl L, it S
recently beg%nggﬁgﬁdzggéﬁﬁh%%ésﬁ%ﬁgogéﬁggéhs H%%gb 3 ?5Fb5ﬁ%b¥§l?% 213
dysfuncti ongedftehe abi nentdspep8bat ratdigndatitheaddmit echrSt akespetbmh for

unldentlfle%i%%g8g§ﬁgtgygﬁggéigt Furthermore, 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 gastrcintestinal disorders caused by dyspepsia and
1ike 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 1if a subject suffers from such
symptoms for a long period of time, if no disorders are detected
by magendurchlieuchtung, 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 diagncsed and treated as chronic gastritis.

However, 1t 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



-2- least four weeks in spite of the absence of structural abnormalities
when: checked with an endoscope, such conditions are referred to as
"synpt ons of non-ul cer dyspepsia in the alinentary tract” (Non-ulcer
Dyspepsi a: NUD, hereunder referred to as 5 "dyspepsia”) and distingui shed
fromchronic gastritis (1987, the Anerican Gastroenterol ogical

Associ ation). Dyspepsia is roughly categorized into the follow ng four

groups accoridiig t gosubj eetiye angg{r@e (d9 agastnesephageal seafdiwatiype
(heartburn, acid 10 reflux, ref eeling, belching), (2) a dysnotility

type (early JParety-iot dﬁtqrhéjheéh@@e‘ﬂ@ ARPSERSCUR t1HY) COrd) T s uPEET
type ni ght h ri.ed ) nd
ype (nig Jxﬁ%?@ed HBQ§% sy oRErLe h&nqhﬁﬁgrgg%%e%%gggg}Q?g) ag@%ng§

(4) a non-specific type ons not appl 1 cab
These synpt armgcgxcl ylPnga{cBr, Dyepepshe: syﬁﬁlonheoéumﬁw(zyEE@r€a§ tar eas

col l ectivel y MNC I e D R%Nﬁ .scal

Non- Pate%t %?%#eﬁg 5 f éiéﬁﬁ%ftEﬁég &§yspéﬁg}%%‘%hlc AT %%ﬁj ?%%F the
dysnotlI|tyPmymecéﬁ)Gaskﬁdmat&mslognnﬂbnﬁ$andatLxﬂaccounts for 30 to 40% of
the total dyspepsias (Non-Patent Docunen 20, Tr at nt f epsia is
of ten conducted as a[g§§ﬁ§F6ﬁaﬁfﬁ F889g§¥ %ﬁéoﬁﬁﬁ? §%ﬁ% sﬁép
gastroesophag@@Igrégﬁéuxxkyﬁ@n 1ﬁo|§hbydyahbbcg@mﬁym@elated to gastric aC|d
a nedicine that can control e secretion %astrlc acid is used. The

non-speci fic type (4)Ys %s@éﬁﬁéﬂe§QPﬂﬁ98@éus By J5HSsy c hdtdGiCET f 8688r s,
and thegef or@ranki apxfety fediGinescapdingnti %pr£$ﬁml§5@¥0£§;§@ usedy

However, as shown bel ow, nedicines for i hproving the alinentary tract
not or functﬁ§ﬁ1§EYveleﬁQQ§$frépérﬁﬁﬁﬁwéﬁﬂﬁﬁg t Hegkt Hitnpt dife : aolylcer type

gastroesophagegl-r etk ux t¥pgs, a gnan§é§fgﬂfg(Hﬁ@com§$r@ntgﬁﬁgm é%l pain},

medi cines for irnproving the a ntary tract notor unctron
dysnDtllltya@de4andﬁ(Q9n1ﬂp@@nf@ypéypﬁedsﬁmwkﬁmﬁ(ﬂot|&Rnkﬁﬂa@@eaﬁpnéhtaty

ELaCt motor Bunchion;  and.(4) s NN SREU Jd1Gat ¥Re 1 JredE el nes, f or . i fmr.gvi ng

15 (2) to (4), are collectively called Functional Dyspepsia: FD (see,
ROME II scale: Non-Patent Document 1). Among these dyspepsias, in
particular, the dysmotility type (2) is the most common, and it
accounts for 30 to 40% of the total dyspepsias {(Non-Patent
Document 2) .

Z20 Treatment of dyspepsia is often conducted as a
symptomatic therapy using medicines. Since the gastroesophageal
refiux type (1) 1is significantly related to gastric acid, a
medicine that can contrcel the secretion of gastric acid is used.
The non-specific type {4) is assumned to ©be caused by

Z2b psychological factors, and therefore antianxiety medicines and
antidepressants are often used. 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 motcr function, antianxiety medicines, and



35 alinmentary tract notor function, antianxiety nedicines, and - 3-

ranti depressants. Dyspepsia is diagnosed by exclusion, i.e., when a subject
conpl ains of gastroenteric pain or disconfort (epigastralgia or epigastric
di sconfort, heavy stonmach, heartburn, 5 epigastric fullness, extrene
sensation of fullness after a small amoun{_of food, nausea, vom ting,

etc.) for along time, but no structural abnormalities were found even
after bei ng axamenedsswhtd endoscopy, abdom nal ul trasonography, etc.
Dyspepsia is general|ly diagnosed on the basis of the synmptons reported by
the 10 subject, and tHV¥SHEkées the Hicagresis Bf dySpEpsPar dif-f-culthen a

FurthernnrefgkQ%CQiff55H¢L¥UgJ sueh d& g ch-AROSES, fEent a1 y d?&ﬁmﬁorh

nmonet ary burdens on the patient and delays appropriate treatment, causing
det eri or at i otfrlgapheapatd ent 'spigasabirty dfsdanffert( QUe)vy 15 cliaehef beaxtburn,

devel opment %ﬁ%g%@t??éyFﬁTEk 'éﬂﬂé&t?gﬁgrgéﬁéﬁﬂ?gﬁu%% %E19£89905£{gk %nggia

w |l reduce mental Ty an nonetary burdens on dyspépsia patients an
great|ly contaricdooteoffo fobtls heestarentami@iegef ethe) pfomas ylcagsesngf but no
dyspepsia is.a lowering.of 20.the gastric-enptying functian,, and therefore
a techni que To6r° Hﬁ%%u%ibﬁar?%glﬁaeﬁ rV%Eeen%?W ge’fvﬁﬂctai rcg%élﬁ@ uPHTHZES i n
its diagnosiish Haweseiopyconeitional ymethedscfespigaseteéng ti@pepsia is
gastric-enp%yin iﬁnction have the foll owi ng drawbacks. They are . expensive
or invasi ve J5CREASuB] SLFINFEECoREL FAPNBESHOr OB Hhg WIHe™5 1880 et Pvhéype

i npose agpsyehRgked] cahqanthiphysdical by danaonndihe osuUbjeptpsandat fe cult.
measur enent accuracy is insufficient. For exanple, andbng conventional
net hods for EREABGFIAEE t heRgast £ fECuldipt 9§ ngufluneipenosis ot Bpesatet odally

(e.g., scinti-grapby. h Lke) €+8.r adloacki ve, s o a ,
the adm ni stration %E?%ﬁ gﬁgﬁéggné#ﬁoéafsq%%%%%%baggg.q%%@ﬁﬁ%r%%?%%ﬁggk%e
such a net hédeafegul r e uRingx pehel veraticay loamee apatitsitisedbsliestali étiéd to
speci al . faqbbhsies. In the case of an X-ray inperneabl e marker nethod,
the marker 1S not excreted fromthe stonach

15 Therefore, develcpment of an easy and highly accurate

method of diagnosing dyspepsia will reduce the mentally and
monetary burdens on dyspepsia patients and greatly contribute to

its treatment.
One of the primary causes of dyspepsia is a lowering of
20  the gastric-emptying function, and therefore a technique for
nmeasuring the gastric-emptying function can be utilized in its
diagnosis. However, conventional methods for measuring the
gastric-emptying function have the following drawbacks. They are
expensive or invasive, the subiect is constrained for a long time
25 80 that they impose a psychological and physical burden on the
subject, and the measurement accuracy 1is insufficient. For
example, among conventional methods for measuring the gastric-
emptying function, isotope methods (e.g., scintigraphy or the
like} use a radiocactive 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 1s restricted to
special facilities. In 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



simul taneously with the food contents, but is instead excreted 35 fromthe
‘stomach after all of the food contents have been -4- excreted; as a result,
the actual gastric-enptying function cannot be accurately exam ned. In the
case of an acetam nophen nethod, there is a danger of drug allergy and
l'iver danage due to the side effects of agetam nophen; furthernore, since
this drug 5 is subject to other effects in the body, such as absorption in

the small int.estdng, metabplizahien by, hﬁc#ué’fr’a@ﬁgﬁgié QM 18 5 on
ki dneys and the 1ike, the gastric-enptying unctlon cannot accurately

exam ned. Sﬂﬁﬁéwﬁhémtéﬁ@@ﬁﬁﬁaﬁyoﬁX@ﬂMHEbtadhnd@ﬁe@aﬁﬁ Oﬁh@nbw@@damsﬂOphen
measured af ter. agm 'Ehé%@rié‘% %@%‘rg%g‘e%p&?ﬁq aﬂ%raioaﬁcﬁwﬁsx}e‘ée d8&8§§dd{{e -Qf

bl ood coIIectlon i's require rnore,” nmet ho such as neasu

endogast ri ¢ theol sk &ﬁdESabumﬁaabmtamamephﬁnAnﬂunmhemmormavesn¢euthﬂﬁldaggund
met hod), .neasurin the astr t g.funct

resonancd i ragi T Irethd t@&él@ éb B 6§ ng ?B?hlgsfgﬁ%??%ﬁoﬁyln
measuri ng VmﬂHé amm&heehtegaﬂkf0@&&@%0@@&@&1@@6@%F@@Hamh¥%‘a@dctémhdd keohave
al so been pr ggg f or asurln the gastric- enptglng function; however,

such net hod§' Nehe o1 IV rjrd Br oblen¥aSHGiF et B & PCEBPBNE Pt RE

accuracy of éd@érgtégﬁ0§%ém&d@@thogln&é'Ohé|E%%%eﬁ£§af¥bﬁ'd&e%c%QaﬁihéﬁﬁéhaanSO
t hat eval uati ons va2¥ according to the evaluator, and (iii) the subject
0

nust be constifai AP #Sa.mQﬁﬁf 56t | oftof  aEiiel SATIES heceliamesisni s thei ng
nade. n-pR - £ ts 1: Talley N et
(Ne l%g@,&v@cm%a%&ﬁ A co'\_»'%cE’%rgm [ag %0@?@& y N

al ., Gut 45 (Suppl 37 42, 1999 at ent cunent 2: Quarteo AO
et al., Dig Dis Sci M@thzﬁmereosaetn@% Nori- Peit ertasDgcngenhe 3endogs@imgath

M e Sl i) e S SR R B
| NVENTI ON method measuring the gastric-emptying function by MRI (a
magnetic rescnance 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 diagnestic method, (ii) there are no fixed
20  criteria, so that evaluations vary according to the evaluator,
and (i1ii) 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 2y: IT 37~-42, 19995
Nen-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. Smcoth Muscle Res. (Jpn. Sec.)
6: J-129-J-138, 2002

DISCLOSURE COF THE INVENTION

35 An object of the present invention is to provide a



35 An object of the present invention is to provide a -5- conposition for
‘measuring the gastric-enptying function used to effectively diagnose
dyspepsia. Specifically, the present invention ainms to provide a
conposition that allows an easy and noninvasive neasurenent of the
gastric-enptying function using 5 expi redw5aj r. The present invention also
ains to provide a nethod for neasuring the gastric-enptying function that
can be usedt,fo8ffiet ing! yndi-agnase yspens -épfs:%i@'fﬂ ahlyor jbhe LBk ¢
obj ects of CtIﬁ%o pr elsent i_nvrgnti on gre to pr 0\3;?8e a lsr?gpslihacojl'i agr?osti ¢’
agent, andeBfemltived vf ordigiongresi Aysoyspepsi a. k@ cEdrithétyor efhe heoyprsesént
i nvention ai ravi de f.or i a tic eff S

(1 ncl udi ngaip ea%t%aoglo%én%apy ;%Eﬁot\%%gi é}‘ntcs?%?%g#%g %%e%%ogspa% ee(r%’t%g, and
suffering fmomrgastivei mestirrakndi sor dehs causedcbyn@iryingnsifiididioentusing
gastric-enptying function, In particular, the 15 present invention ai to
Drovi de & NEHHOE 67 ireabl | WG THE BHAP Tt I Soalo Bt ect §18K the" PR gRt o
of medi ci nesoaffieedimgg the famatiioneabt e, ahidm@abar thbtacknand eked to

t herapeutic f fects t?er eof . 20 Means for_ Sol ving the Probl em Shown bel ow
are the fouf ‘{?}Féfrlé(&lér_ SEYRLUSSIFEBPE* f orPePhS et hon ProBesnt BPIdE Ph

di agnosi ng @and evakuat i Rgeg@dd iaG= enPbysNtid Wnel keBss s i i xRt feh @ik, 25
(1) The inspection Erobe is not absorbed fromthé " stonach, but fromthe
al-i ment ary #thcét §etnet ublt hgliasaosengwitsrersdaodenum (such as the duodenum
jejunum il eum etc. p;riifendts absrpt IS Affect yi+the change.in
pH (the pHin the al li’trrrentraro;: fract)%%%%({?‘f) %}ﬁ%e prlgbe %ﬁbbi ts%ﬁi gﬁt@l .
absor pt i on mEfdioiet abébic regairiagd a higlepextiet i oreffE s n expiclediapr
as i sotope- I a high ra . and ( obe_.i.
pronptly nélt%&ai‘%gga%%%@r a%rgor E)?‘?g%ﬂ%ss %%}hor d%g tgﬂ’_%%?@se E!Ehes%t %\%S’
probl ens, thdgfpresegnt fhem 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 functicns using expired air.

25 (1) The inspection probe is not abscorbed 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 metabeolic
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 nventors conducted an intensive search to develop a gastric- enptying
function inspection probe having the above characteristics, and found that

uracil, thymne and like pyrimdine conpounds | abeled with an isotope of C
or 0 have the 5 four characteristics. The present inventors also found that
by nmeasuring the anount or behavior of the isotope-|abeled C02 excreted

in expired air after orally adnministering these conpounds to a subject,
the gastric- ing funet. of, .t he . ject d .he i+l a i~
They confi s o L T M 93@%2‘3% isse%g%e(#[%i v(géféolro\{)dir%g %gs‘?ﬂé:
dyspepsi a i rer@tydoni nvdsheeiomnnernsoiyical sopecohéi r medvimat byhaisi rgpavhe
met hod for asurin he gastric- tyi function. usi a. pyrimdine
conpound, thcre%erfa%g(e: gS%JfC?’he arrr%acjidi cjfeorr%%rm%lall’e turrgg%%mnt Qg}ﬁm%rﬁ% %nﬁ:gj gcltkecan
be measur ed,palikddting tomselett labkfedt menh aet hedtdE MStC desio atdve and
effective for the subject (the patient). The  present inventjion has been
Scconpl | Shed Bt AGACERbR 1 ngbe | SFRESHEedBRETT Vel on THAGEe0: RE
following ewpediriiegt sche20 afabhnCOMROShEhOR: 4101 cEasw | Ngogass+iLreapt Yidg
function (I-1) A conposition for nmeasuring the gastric-enptying function
cont ai ni ng &LCEREEL I VB | FFPedFent 28 py?fRTi - Pdipo B NE RBERTIRY | dbEPEd
Wi th either Of-BahRsi $0f opes, ofeCLrand g, @é@:ﬂi%a%m%’cﬁ&?n‘f%&@ﬁoﬂ NEP the
| abel ed CO02 in the body and excCreted in expired 25 air. (1-2) The

conposi ti on & epbastRiliy Phe epsitlni creesptsd .ng et | oanbto®adi gk o theem

(1-1), erej 1S IS, at g n e l.ect e .a grou
consi stwg oegf%%$n§4%§ec&gﬁg 180. %§68ﬁ£%§ %?ge g%lrr%)%rgj%tl?%n %’)gré e%e@algu?llnnggt he
gastric- enpopinga$imetiaomeaccofithingitse Ibefifhed )tiort (ol 2 ingheheinethhd
| abel ed pyr i di u is uracil or thymnpe, (1) Spepsi iagnhostic
agent 35 (I If?;f) r%%&&grgggs&%edi%gsﬁgg i ¢ %@élnryg c%‘f'\ns(ftg C’lnngu olfn%a E 7§ yplm%%l%%
conposi ti on cofrpanyd pnehef ckfemss (bf 1§hdé omédiiS)ne 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
functicn 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 Yc, YM¢
and *o.

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.

(II) Dyspepsia diagnostic agent

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



(11-2) The dyspepsi a diagnostic agent according to Item (11-1), wherein
‘the dyspepsia is caused by an insufficient gastric-enptying function. 5
(11-3) The dyspepsia diagnhostic agent according to Item (11-2), wherein
the dyspepsia is dysnotility-type dyspepsia. (lI11) Method for measuring
gastric-enptying function (111-1) A nethod, for neasuring the
gastric-enptying 10 function conprising: orally administering a
conposition .one_-of |t | - o] -3) to a,subject, and measuring
t he anmount %&p eﬁé\%o?fo%mf hog{élsg(bleﬂé%imé(x)gté%c)rcgt g%la%)n' expired air. (111-2)
The met hod for neasurihgahé&hgastebepemtdiiangost lncigeon according to Ikkam

(rrr-1), wherein a c ositign of, an 15 one of It I-1) to -3). 1
oral ly adm ﬁlgtlgr’edwgggglgubﬁbect diyﬁpéﬁ%}ﬁ‘ a 't oﬁaBF’egm er‘%%i 6HS§1#%C%%§H%
gastri c- enpiasmd chempt iy ong i Suncsdspect ed, and the anmount or behavior of the

| abel ed 2 excreted in expired air is neasured and conpared with the
anount of behavi or ofltTe '@6efEaPtdldexdreredtin It é4CarF %Y dm aten

heal thy 20(subj)ecihepRasuied NshBgs1he SaeneoPos)idp8. o ia.
specifical |5 the mathods of (PIToD) and CITI9) g avae bg%%sfm-r) A
met hod for neasuring the gastric-enptying function conprising: using

expired air firom auSuURi e WA0-ad 023,08 2l Lol Akan arGoopOs tion of any

one of Iltens(T=1I)to (=38 as a test—sanpte;,—<andneasurtng—1n vitro the

anount of the | abel eI I0Z) i A thethakt feanpheasyding- 2the The stret. hoeftor ng
measur i t ri.c- ying tion ing. to |t -1 ich
conpri sgg: %Cﬁg?hg%&%ﬁéﬁ% © r%?g}gn éé&ﬁs&ur%]%ggg 9?(2 ?/m%or#pé)%% (%%Illocr”éL Qny oHe
accel erati arf ifnetrbe (Gas$t r tc- €Dpllyitng ar atejkest suspe cieatvatdgwhioe hadhunar akl y
taken a co sition _of .any on f ltens -1).to (1-3), as a test sanple;
measuri ng irErE??\?ivtl?Jor ?ﬁet te?*Sg ?(#Feef{%é%%% J@)fxﬁjﬁr?ﬁeal%S test sanpl e;
and -8- conparing themEasur athevalat@ o tdort hesampunt ehel apekedc-emptying

function according to Item (III-1), wherein a composition of any

15 one of Items (I-1) fo {I-3} is ocrally administered to & subject in
whom a drop or acceleraticn in the gastric-emptying function is
suspected, and the amcunt or behavicr 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:

(LII-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.

(I11-2') The method for measuring the gastric-emptying
functicn 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



CX2 in expired air froma healthy subject who had taken the sane
conposition. 5 (1V) Method for diagnosing dyspepsia (IV-1) A nmethod for

di agnosi ng dyspepsia conprising: orally admnistering to a subject a
dyspepsi a di agnostic agent of any one of Itens (I11-1) to (11-3), and
measuring the gastric- enptying function bgratsed on the anmount or behavi or of

the |abeled 10 CO2 excreted in expired ait. (IV-2) The method for

di agnosi ng dyspepsi a i 0.l YA i,C onpr.i.ses._.or

adm nistering a dyspgglcs&ﬁggiggioq]gcghtﬁosﬂeia%ﬁ%%n%/a%%e awho%g%o%PPgﬁsoflﬁﬂﬁiego
(11-3) to a“Gubjecexpiredom dyspepsihaal shguspectead;whd5 hednpakémgthehesame
anount or be(g]avoi cirti%fn the |l abeled CO2 excreted in expired air fromthe
subj ect wi t A that Trom a heal t hy subject measured using the sane

di agnosti c agent; and neasuring the gastric-enptying function of the

subj ect . (IV—{:'} i according to Item (IV-1) or 20
(1V-2), whi chs YBENY doHo! KA SYERCRA S ed by an i nsuffici ent
gastric-enptying funetvon. &l \ndbhoEhergh agnaghss ey hegspegsordi 6@m§ﬁs|ih3m
(I'V-3), which.is for diagnosing dysnotility-type dyspepsia. The nethods of
ltems (I V- 1‘73?%1&3’( AT e RRAT HIS 0 e PHIELPr és@léap%gslwewﬁwgnemq- 39eRtmethod
for di agnosifig dySPeRSi @ &RMPI11SHNY o Ut NG eXPifednal L, f-om & S ubj 86t who
had orally taken a dyspepsia diagnostic agent of any one of Itens (I1-1)
to (11-3) aswdwiast fugatphbe, based wi igia hecamsurstr dkehekigct apel vt dgsilrdt he

test sanpl 30,1 ItrQ, ring the gastric-enptying function.
(rv-2' )mhgcor%eét)}f]do%t:‘égr lgi Sgﬁlgrsélﬁﬁgﬁgyspepsi a according to Item (IV-1"),
wherei n expired air fildmZa Subjwethdn fishomiadyspepsidydersuspectediiagd twho
had orally ken,a, dyspepsi di agnostic agent of .any one.of lte 11-1)
to (110a) i HCeatuey B SR B, CRRBREt U E i o P Ras) Bberred Tas Rt he
test sanpl elilagno9+t ioeasatedi anvi bne, of HcaarOUNr-is toONPar-ed whtd dunatcaof

the labele%n_whom dyspepsia 1s 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 is for diagnosing dyspepsia caused by an
insufficient gastric-emptying function.

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

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

25 ezxpressed 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) tc {II-3) as a test
sample, measuring the amount of the labeled C0O; in the test sample

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

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

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



CO02 in expired air froma healthy subject who had taken the sane

di agnostic agent, and the gastric-enptying function of the subject is then
nmeasured. 5 (1V-3") The diagnosis nethod of Item (I1V-1") or (I1V-2"), which
is for diagnosing dyspepsia caused by an insufficient gastric-enptying
function. (1V-4') The diagnosis nethod aqggfding to ltem(1V-3"), whichis
for diagnosing dysnotility-type dyspepsia.” 10 (V) Method for neasuring

phar maceut i er i ff V- 1) od. for asuyri

Crrect of 1hgsfed PO RAEEE M ePShpt oty RN LR A IROBY LS iRIsn,
and after c@hduct isngpiaedastrointresti natltmeatugett: 6ot bad sabjrecthe crakl y

adm ni stering a conposition of one, of ltems (121) to (1-3), 0r .

di agnostic %éﬁﬁﬂoé%icaﬁge%ﬁb %ﬂd %gén%askf}qﬁsmﬁ?¥1F§1§%ﬂc§%9ntﬁg éﬂ%j%&%pﬁcgnd
conpari ng the @rounkssaredehavi ors of the | abeled C02 excreted in expired
air before and after th strointestinal 20 treatment. (V-2) A h for
neasuriné t he pharnacé%'fggl%é?fgiﬁgnQﬁlﬁﬂm?tgagt? i¥ﬁ%&t@:§P’LE8FgFﬁ6%gR’
the therapeutich efikectoon Bagsybiket @%@@p’b% ngaRehor gy ang, afhenrthgent
adm nistration of a 25 gastrointestinal nmedicine to a subject, orally

adni ni st er i 57 F 1 c6MpoET 19 ditngtiahy one of Items (1-1) to (1-3) or a

di agnostic agent of anyonerpl hiemdild whknbQ £ddsHink0 chhersubi gels yand
conparing the amounts or behaviors of the |abeled C02 excreted in expired
air bef or e WAdTafite £or helahwisAingt @ usian loft vt-hgpe 3ty gt ai nt est i nal
medi ci ngg (V-3) The nmeasuring nethod of Item (V-2), wherein the

gastroi ntestinal nedicine affects the alinentary tract notor function.
(V-4) The ngdsieihgdnméthottaaocondi pipingcamyioae of thdsapeensc (A&dgetto (V- 3)

that neasures the pha&nace%gl%%khggfe%%rOfnk%gﬁring 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 cone of
Items (I-1) to (I-3) or a diagnostic agent of any one of Itens
{II-1) to (II-3) tc 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-1) to (I-3) or a diagnostic
agent of any one of Items (II=-1) to (II-3) to the subliect; and
comparing the amounts or behaviors of the labeled COC,
excreted in expired air before and after the administration of the
30 gastrointestinal medicine.

{V-3) The measuring method of Item (V-Z2), 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



the gastrointestinal nedicine or the therapeutic effect on a patient
suffering from dyspepsia caused by an insufficient gastric-enptying
function. (V-5) The neasuring nethod according to any one of 5 Itens (V-1)
to (V-3) that nmeasures the pharmaceutical effect of the gastrointestinal
medi cine or the therapeutic effect on a __Egt_i ent suffering from
dysnotility-type dyspepsia. The nethods of 'Itens (V-1) to (V-5) can al so be

expressed agpbelow: rd0,{ddink1A FBLNOG.f of, ”%%%wm@rbatgé%t%t:f e%ffe(?:tc %n

. L a
gastrointestinal” treatnment on a subject conprising: ore and after the
gast r oi nt espdniAntt r sattening cobidrectdvigepxpir edaadad f rom ansubjeoffishenhad

orally take ri%o_gﬂgﬂ_thi@nfﬂcﬁgx one of Itenms (I-1) to (1-3) or a
an

di agnostic agent one of Ttens (11-1) to (11-3) as a test sanple;
and conparing the antitit)s ©het heakabeh@dmEdRod N dchertiesd tsamplesone of

col l ecte fore after strointestinal treatnent. (V-2 met hod
for rreasgrib]ﬁ%enfsheﬂgﬂar r&oce&‘%_ih@algta]?aafq S GESt FESg & F@?ﬁ?‘é@ﬁa}'}algfréﬁi:cpge
or the therapeutretebiwoistanaa éHislbjeecdr compr i sidwipchetor emmdcafder o
adm nistering a gastroinitestinal nedicine, collecting expired air froma
subj ect V\/nooaﬁ:&@ rﬁPFge“t%ﬂkgﬁoé? dorpost ity tePe SRS L6 Itens (1-1) to
(1-3) or a diagnostimgeageptnohs amr oneepl |f\ﬁm§ (kb-1)vin (Ehn3) B8 apkest
25 sanpl e; and conparing the anmounts of the | abel ed in the test

sanpl es col [EEELBaASHRIDY ©edfd:after the administration of the

gastroipyestinal medigine; (¥ 3')Ltfhe gFg§ur}ﬂggSgH d gecording. to ktem

(V-2"), 30 wherein the gastrointestin nedi ci ne affects the alinentary
tract notogaptnetiorstifMl4tyeTheemeasuri agometthadmactoiading to any one of

e o ik b o SRR TREUIAR Lhe 1A TR Gl L0l Pl
suf fering fromdyspepseaptausediby fanni rsufddadagntwhe had orally taken a
composition of any one of Items (I-1) to {I-3) or a diagnostic
15 agent of any one of Ttems (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-27) A method for measuring the pharmaceutical effect
of the gastrointestinal medicine or the therapeutic effect on a
20 subject comprising:
befere 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 (ILI-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
Ttems (V-1') to (V-37) that measures the pharmaceutical effect of
the gastrointestinal medicine or the therapeutic effect on a

35 patient suffering from dyspepsia caused by an insufficient



- " - gastric-enptying function. (V-5') The nmeasuring nethod according to
any one of Itenms (V-1') to (V-3') that neasures the pharmaceutical effect
of the gastrointestinal nedicine or the therapeutic effect on a 5 patient
suffering fromdysnotility-type dyspepsia. (VI) Use (VI-1) A use of a
pyri m di ne conmpound for producing a dyspﬁﬁgia di agnosti c agent, wherein
the pyrimdine conpound is 10 | abel ed w either or both isotopes of C
and 0, convgried Jdnto.an,d salopeshabel ed Q02 gas in the body, and then
excreted in" expired air. (VI-2) The use of the pyrimdine conpound
according to Item (VIVD) vwher enpasieinicsotepged saatoddast oneamenbes of
selected 1 om.t he group.,consi sting aof 13C . 14C and 180, .(VlI-3). The use
of the pyri%ﬁ%ﬁ%ghéghﬁoéﬁd gc%ord@ﬁﬁl%?asﬁfgﬁ1fé$-95a%$ﬂz F}éii %%%?%iﬁgthe
pyri m di ne donpoasdrosnirsedinkl anediymieneor | nhkhetpresent i cnweidcon, ot he
tern1"dy§p%£sLa"tneag$ "a condition .in which there. s an unidentified
conpl ai nt i " tHETUSPEF ST HBHITER P8P Gt st YPOUTY Wseikd2 - r egar dl ess of the
absence of structural abnormalities verified with an endoscope”, i.e.,
non- ul cer dysEepsia (NUD). The dyspepsia targeted by the present

invention i : bly caused mainly by an insufficient gastric 25 _
enptying function. Sugh-dyspepsiea dinc] udesifiunati epabodyspapsi @ odikBhg AN
particul ar, dysnotility-type dyspepsia. Here, "an i1nsufficient

gast ri c- enptyiSREPE b c i 8BNOTEahsagdHt, tHeegast rike  pypbyidigef wrmerpend i s
abnor ma i LAg eclease | - LC- yi unct J as
t he Ios%eofq% ggégs???g-&%o enﬁ%gﬁ%gﬁ#dﬁgi%gﬁg E?ch%ﬂgf&fhgg#ﬁgg%?igﬁk#he
conposi tionasf iddgpeedehelddivent i ons nekestlid podsi bked 3Beho axeasued the
gastric-enp%x%ggeéqgﬁ;ion in humans or animals in -12- a sinple and
accurate nmanner. Specifically, the conposition of

(Vi-2) The use of the pyrimidine compound according to

Item (VIi-1), wherein the isotope is at least one member selected
15 from the group consisting of ¢, ¢ ang *®0.
(VI-3) The use of the pyrimidine compound according to
Ttem (VI-1) or (VI-2), wherein the pyrimidine compound is uracil
or thymine.

w

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

hMY

(FD), in 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



the present invention is usable in objectively nmeasuring the gastric notor
function, diagnosing the di seases caused by the gastric notor dysfunction,
and neasuring the pharmaceutical 5 effect of nedicines affecting the
alimentary tract notor function and/or therapeutic effect on a patient.
The dyspepsia di agnostic agent of the present invention nmakes it possible
to diagnose dyspepsia by readily and accurately neasuring the reduction of
a subj ect’s gasifhCe eam YA fRCH0Rer 10 kpoparidqular chéh%ofﬂb@gm%' &f
agent of the present invention uses, as an active ingredient, a |abel ed

pi peri di ne coifpolRasSExXer énBENt e expi nsdlaer im abieorimustlyva hedtsal g c diion
di oxi de gas.q NN he g g rel
testing the ae%ﬁ?ﬁegadat%\ﬁs Hﬁl({w’%l?}th' %?Rﬁgﬁgap(g%}%ho O%IQQ%%S %%hs%ﬁsgg e
burden 15 orgaeaisubjreter 'I?hesfdin@:QmQBtl caracgemteassrpagtlidw arpikgarmfatemnoaé in

neasurlng tQQg cﬁegksmgé & %}Eﬁgectl e%hé_ at %g%g&i caﬂmtggf£E§Ct%8P

phar macot herapy),” I'n par P eul rreasur

medi ci nes afa‘re;titomnghet@ermil@r eﬁtﬁectlm aofpattli]ent aI imentary tract or the

t herapeutic effects t erteif 20, BE&T MODE . FOR CARR%%N OUT THE | NVENTI ON
(1) Conposition for YSRGPGAR L P 2IERSt AGSREiN  DERGEpF yrvention

Dyspepsi a dm@@@@sEtCp@gﬁnﬂfQ5oT@Qa§ﬁ5@@Sd§d§@@sﬁQrbﬁﬁ@&ﬂﬁﬂﬂgahﬂeaccurately
gast ric- errpt g functl on of the pr esent invention conprises as _an active
i ngr edi ent Fridi Hee cCRfpGERant Rat 21 S asel ed SR E Rl Gnendadng Secigon .

i sot opespof 1G @)@gtg’@uﬁﬂd that olisgeXef £l ead;énrﬁ %’Eptﬁgdp@ésrenta h@én@ﬂr{‘%seg

converted into a | abel ed CO2 8as in the body. 30 The pyrim di ne conpoun
used in the 3ofposiatiloh HAGTradipyti n@dﬂﬁ%@%@@lmmlldabél campiaid agxdreast

one of 10t apesohrCy a0d 0, S0:LARoHL! BapXaIetet ion eXpLigd Bl ahte

being converted into a | abeled gas int
admi ni st er e@-1Speci$ing MY@QGPhE& e@ﬁagmltmdeamlatcmy relrgAiynees35g the

CYomtne, ST BTG ke LT 0%, sy B OELE Hhicer

1 on the subject The dlagnostlc agent is particularly effective in
measuring the effects of treating a dyspeptic patient {(including
pharmacctherapy), in particular measuring the pharmaceutical
effects of medicines affecting the motor function of the

alimentary tract or the therapeutic effects thereof.

20
BEST MODE FOR CARRYING QUT 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 1is excreted in expired air after being
converted inte 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



invention are as follows: (1) Al or alnost all thereof is absorbed from
the ralinentary tracts including and bel ow t he duodenum (such as the 5
duodenum jejunum ileun) wi thout conpletely or barely being absorbed in
the stomach, and then excreted in expired air as an isotope-|abeled CO2
gas after being deconposed or netabolized;, (2) Its absorption is not
readily affected by the change in pHin tﬁe alinentary tract. Mre
preferabl e prepenties ape: (1) HaviRGaLQ: a Hghuabsonptd on attﬁe 3 its@R -
nmetabolic rate, and a high excretion rate (recovery rate) as a |abeled CO2
gas in expi rgesition Arpart ifedilarey preferable property, in addition to the
e looperties: siiheadhl ldlyahindc)o e RROPRAL Y, ELARALLERT 21 O po
absorption. Exanpl es of pyrim di ne corrpounds avi ng such 5 properties

i ncl ude ur acidirgndarhyiiaets Therkdisignand fretlavi (ohet dupeniss ot ppEs agsédei n

| abel i ngg en r|m ond, usabl
exanpl es m&q‘l gn%'h?%c Oile@%é%% 1%%%%9?}2% opes fet%gprgdl obé‘%tegk; Soel?ms
non- r adi oactabserbhdwenethef sbomidie satra:hctpm’nntexoﬁ:eseaﬁehy efgohraD arladlaeaahl ve
i sot opes are refer articul 13C/is ecial|ly desirable f

use as such & 86t g%%‘c“’el%%e% Rilll 9?£‘%3F1e ByPF i 8F§ oUhd™G5& %lﬁeghe
present invemrti gasi sbiSOHORS Il@babedmafuﬁqp@faeaa@@%y tiat cbingéeastprain

portion of the CI%Z formed through the pyrimdine netabolic 25 athvva is
i sot ope | abdt"&d 2 EXahptes orrSuchtoys imkediena é%nﬁ%‘?ﬁﬁﬁthsnélrﬁde @hd’?é[lng

having the carhopnat:0abtlBE 2-0AQSi thomigh thecalyridn dipe, skeletony; gy
| abel ed with an 1 sotope. Specific exarrpl es include 2-13C[abel ed uraci I
2-13C | abel é?éfct?ﬁi}ﬁ?lhefatza 13ECPEpey eeptedy p6sf nkabadtasl CRaorRg fiReS&p1 TR0 3ET .

| abel ed uragj %@M&Jlla‘}@ v ahel d 5,30 %&%%E?@gar e_mpr&flc?ﬂi% cdhene %%v@o

particular restrictions on the nethod'fo bel’i a pyrimdi ne conpound
Wi th these m@p@pésesfanm Wik alweﬂtofustoco&ﬁmrﬂw pﬁ:@@tﬁm Wetisbamyzdde after
enpl oyed. "5. of t S pes, iC ag s";
Kagaku no Ry0| E%gg&im ' °st 86 %’glré o&té%l k?ga%%j%e ﬁ%"ﬁll% r%%gnd

Bi ol ogyl$ - bdoperties 1nclude urac1l and thymlne

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 radiocactive
or non-radicactive; however, from the standpoint of safety, non-

20 radicactive isotopes are preferable. In particular, ¥C is
especlally desirable for use as such an isotope.

Specifically, the pyrimidine compcund used in the
present invention 1s isocotope 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-"C labeled uracil, 2-C labeled thymine, 2-'3C labeled
cytosine, etc. Among these, 2-°C 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
variocus 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 Isctopes in Medicine, Pharmacy and Biology”,



pp. 149-163 (1975) Nankodo; Kajiwara, RAD O SOTOPES, 41, 45-48 (1992); and
the I'ike) . Furthernore, sone isotope-|abeled pyrimdine conpounds, such
as 2-13C | abeled uracil, are comercially avail able and these conmerci al
products are 5 conveniently usable. There is no particular limtation to
the conposition of the present invention;in ternms of its form conponents

other than the isotope-I|abeled pyrimdine conpound, proportion of each

conponent, apd prepareat i an7aet @@dk@&o,theKQgIm%i,tiE@@IO@@OT@@E,aSMJ;O 4shag
pyri m di ne c&frgpound contained therein is absorbed in and below the

duodenum af t&r’%sral i ni st% at + 0 -andFexiereatedci n  sexgi r égoappeakhgled
| abel ed 002 %_mgaggé b%ioﬁgogg(ggbol Lzed. There_ is no][altﬂeql&?at |,%rgcti§g the form
on y. anpl e

of the conposition, as long as it can be taken oral s of the
forns of th&omIBresapbsi t Boallaclaudeamhy dbhasd y adnieisitalablerddochs, sweh

as sol ut %o_n%og]i\,%ghgmg%%g SYhYp), suspensions, enulsions and |ike [Iiquids;

tablets (with a ut coating), chewable tablets, capsules, pills,
pul vis (powders), fi Mghepar tischespagrianilaes landtatidke tsolthds coPodhdon of

li cati f th it f th i tion i thimted t
formil ati on. SuBACIE phar itaUP] CBl “SpHept dtFoforhs TORG BECT OFT S8

t he | abel ed tpyr i abdites-copedndpanthidbes nebmpdved selpraabl-ecént her ekbept s
of the present i nvent%%. The | abel ed pyrim di ne conpound nay be conbi ned
with 25 any PIBILELF 1 FSHREE A oP_UITd Foddie 1omPastbadorad itqaedas

food. The cemposiiiigndahet F@n%{o@%@ntcdn&\égﬂbéjortn@)éinsL!'Lbsst%&éﬁ%écy £onghat
of the isotope-|abel ed pyrimdine conpound, which is an active ingredient;
however, asPRéAY adet HEEiraE RIger3rite presEmtrphent i sndar&chpted in

adversely atkgeted aanks BhatpBedtdLally Aqgephabl 81 Se@nd/ or
additives that are ?ﬁ%tréesr ally used icﬁar%lhi s fiel %I)éma rﬁ%ayggég?al nthis
case, there is no Ii 4€i 6A 1o theltatoumt tof thehdoirgordpéhtapeteabition,

D m Cof ¢ FSTREHRCLATfE AP (AN AGLLYBraRy | NHLEALSAL oS AR Cor! U
15  composition include any orally administrable forms, such as
solutions (including syrup), suspensions, emulsions and like
liguids; tablets (with and without coating), chewable tablets,
capsules, pills, pulvis (powders), fire particles, granules and

like sclids.

20 The application of the composition of the present
invention is not limited to formulation, such as pharmaceutical
preparation, as long as it contains the labeled pyrimidine
compound and does not adversely affect the effects of the present
invention. The labeled pyrimidine compound may be combined with

25 any foodstuff and formed intc 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



-15- pyrimdine conmpound falls in the range from1l to 95 w.%per 100 w.%
of the conposition, and is preferably controlled within this range. Wen
the conposition of the present invention is formed 5 into, for exanple,
tabl ets, chewable tablets, capsules, pills, pulvis (powders), fine
particles, granules and like solid forns,cvarious carriers and/or

additives suitable to such forns may be agded. Speci fic exanpl es of usable

carriers or ggditiives cdpdired udg 11:a6t088e SHCFOSEondaXtli Bs FRNAILO! 100

xylitol, sorbitol, erythritol, calciumdihydrogen phosphate, sodium
chloride, difucosd, Hifi AEPQTidrich, eafcianriaisehay ecorbtiled wiykiralthine
cel lul ose, siddsic acid and |ike excipients; water, ethanol, sinple syrup,

gl ucose liquid,” starch liquid, gelatin liquid, 15 carboxynethyl cellul ose,
sodi um car boxynet hyl #en diheseomshelt aw omelhkypbres¢iul osention is formed

hydr oxypeopyi.jret hy. ell e, r.Qxypr I el | , pum .
phosphatg, ﬁgﬁSViﬁ%Ppa%%o oé? po y&#%yl(9%%?P%§ié%ﬁggéﬁbx?g#%?ﬁ%ﬁlﬁﬂﬁéﬁ’and
| i ke bi nder gyuldriy dpardbyrs) sofinemralrgiinate, agarlpewder, lhiam nalah faawder ,

sodi um 20 bi_car.bonate, calciu ar bopat e ol yo t hyl enesqgrbjtan fatt
acid esters, “§ddrumFAGIYI® Ir%/g re,a%&&gﬁgcéﬁg%&set e a?'é(?n %‘f%isc ey be
| act ose, cararelkbose cal cium | ow substituted hydroxypropyl cellul ose,

carnel | ose, croscarne Iosg,sodiunl sodi um car boxynet hyl starch, o
crospovi done and | i ke'PESLELSi nBEYRR DT s:0TsabliSRat s S SHELSi ¢ Caci #diddeas

butter, 1ohydnegenat edcebte andubides di gd.nt:a9r atd-0n ki bit,08 851 pokysgarbat e
80, quaternary-amoniumsalt, laurylsodiumsulfate and |ike ‘
absor bef aci EAYSNT§F§teri A2l St chdBhiaora hikeePhats; stafrtln  Fhlcrsde,

Fg?tinét2SP§32E5§%?F%&gg%ga%t§&bhgi%a@%&gmanrbbggvgp ?Qé?IQP“E§g?BHﬁFEE?d
, . powder, polyethylene glycol, colloid silicic
aci d, sucroséeliaieseacisddicihardddedani| lakd |4k digbtcamaserci tatihanadi d,
zohyrous ciLSe Wdp, soulum Lok, Sodlumic b ate 0 hatate, S ous
15  carboxymethyl cellulose, sodium carboxymethyl cellulose, shellac,
methyl cellulose, hydroxypropylmethyl cellulose, hydroxypropyl
cellulose, potassium phosphate, polyvinyl alcchol, polyvinyl
pyrrolidone, dextrin, pullulan and like binders; dry starch,
sodium  alginate, agar  powder, laminaran powder, sodium
20  bicarbonate, calcium carbonate, polyoxyethylenesorbitan fatty
acid esters, sodium lauryl sulfate, monoglyceride stearate,
starch, lactose, carmellose calcium, low substituted
hydroxypropyl cellulose, carmallose, croscarmellose  sodium,
sodium carboxymethyl starch, crospovidone and like
25 disintegrators; saccharose, stearic acid, Cacao butter,
hydrogenated oil and like disintegration inhibitors; polysorbate
80, quaternary-ammonium salt, laurylsodium sulfate and like
absorbefacients; glycerin, starch and like humectants; starch,
lactose, kaolin, Dbentonite, c¢olloidal silicic acid and like
30 adsorbkents; purified talc, stearate, boric acid powder,
polyethylene glycol, colloidal silicic acid, sucrose fatty acids,
hardened oil and like lubricants; citric acid, anhydrous citric
acid, sodium citrate, sodium citrate dihydrate, anhydrous sodium

monchydrogenphosphate, anhydrous sodium  dihydrogenphosphate,

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



35 sodi um hydr ogenphosphate and |i ke pH adjustors; iron oxide, a -16-
carotene, titanium oxide, edible pignment, copper chlorophyll, riboflavin
and like coloring agents; and ascorbic acid, sodium chloride, various
sweeteners and like corrigents. Tablets nmay be provided with an ordinary
coating, if 5 necessary. Specific exanples_thereof include sugar-coated
tablets, gelatin-coated tablets, filmcoated tablets, doubl e-coated

tablets, nultdrgpeated tablots, &fte COpsUlRS ahenphepared,ln an16RBmAhy
enpl oyed nethod, i.e., mxing the isotope-labeled pyrimdine conpound,
whi ch is an BédMéviRgredi dntke wilivriagi edsntiler candi essoneit | anetl ato\iemand

placing 11 1dhR, 080 98LAGIN SRBRULE: APOlkeCaPOMIfy LC. A Preferabl e

conposi tion the present 1nvention for = measuring € ‘gastric-enptying
function in an accurat e HaEnErs mayt hel pratielegamiahi an atdimidbyt abbieingg if

i ndi vi dual j 5 di.fferences. can _be, obtained.by m xin a
isotope-sabZ#%%%%%§§in%gﬁﬁgf%%ﬁ%%ﬁﬁgegnghffsggd@%?ugﬁdf%ﬁaéﬁ%ﬁ%eaﬂfgﬁgF?’
and then puleiertiningatde resblttng miitinrecaddhe t husiebsai neduposdesztics

formed into a . preparation. There is.no limtation to, the sugar and sugar
al cohol 20 8%gergmgglf%9a iqgg%§tﬁhaﬁﬁﬁceu??€%ﬁ%%ﬁ e ptréed usAbPe

sugars incl udgughUgosempialact aganctr uctose, xyl0se; anabi nesecp-MRMRASEH
and |i ke nonosaccharides; naltose, isomaltose, cellobiose, Iap?ose,,
sucrose, treNAFBSEIBRdCPTRRIY s &beRar i8edn AfBhEE t Hetediegt ucosid) disgious

sucrose;ar e preferabhés LAIPLEsS el asigalahgohel s, 25 g ude-erythri:t.ek,
mannitol, xylitol, sorbitol, maltitol, =~ hydrdgenated palati'nose, |actitol
etc. Ampng thé8ét ampFitdl ctoxylitol and erythritol are preferable, and
mannitol is particularly, fera Ugar, algo ' . apl han
sugar used as conponentﬁ(%gﬁﬁgggT%% 88§tenflo#fcgﬁ%oh§%€g§§)ﬂﬁﬁgﬁ%§9 Yok
conposi t i onmegsupred erttabl yod&ste c26mmt vi%g nbrectpraef etablay 6adw@irk8ewma¥mneand

oo oo 2T XyPhEL ARG € LT PRl 1L Lt OB
15 differences can be obtained by mixing (a) an isotope-labeled
pyrimidine compound and {b) sugar and/or sugar alcohol, and then
pulverizing the resulting mixture. The thus-obtained powder is
formed into a preparation.
There is 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 erythritol, mannitol, xylitol, sorbitol, maltitol,

hydrogenated palatinose, lactitol, etc. Among these, mannitol,
xylitel and erythritol are preferable, and mannitol is
particularly preferable. Sugar alccohol is more preferably than

sugar used as component (b).

30 The content of component (a) in the composition 1is
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.
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w.% preferably 82 to 94 w.% and nore preferably 85 to 92 wt.% 35 per

‘total- weight of the conposition. -17- There is no limtation to the ratio

of the component (a) to the conponent (b), and, for exanple, conponent (b)
may generally be added in 400 to 1,900 parts by weight, preferably 450 to
1,550 parts by weight, and nore preferabLy 550 to 1,150 5 parts by weight,
per 100 parts by weight of conponent (a)..éuch a conposition is preferably
prepar ed using a - powdel, et erial | eo Al g, FagRonent: d - and compenent
(b), and formng the material into preparations. The powder material can
preferably be)priepativd bympendnig Conpomeht {a) wkdhpconpomentefb) (R0 ay
such a mann tao_achieye.th bove- i proportions, hen
pulverizing%%ﬁ§gﬁ?§ ugg.%Qﬁggel%sﬁgg ﬁ%nﬁggppoﬁgggst WS&???t|8r%?%ﬁ@%§r
of the powderSOndtcer] &S50 artisn bgr derigho, ahdi nbze phefamahilat idwis to 1,150
attributable to individual subj di.fferences .and. i ncrease the accuracy
of the nBasdfé nEyiVﬁﬁéﬁ}’l§e§a§§¢iQé%%ﬁpgyiH%ﬁ? 63%8ﬁTp?WﬂﬁbéFtrcle
diameter at 50%is generakl yeti@ograaher it hgn-<4Q rARLy prefgiaabhly woihg a2
greater than 30 pm  and farticularly preferably from5 to 20 pm_The
distributioﬁmMQFFtﬁ@tﬁﬁf? P& 17d s HFRerarabl v sueh t REPEIRE tpaft | cPEY

di ameter at 50fihs A0¢ gaeaten thad 4QcpAvaanthd hepar bheher 20:dianet epnat
90%is not greater than 200 pm nore preferably, the particle dianmeter at
50% i s not GFEABERLIHAE JT9PRTeanty teiingacomepecfi affot erl tht comognesitndb)
greaterqthan,1QQ-pn, and . part beularly pref b s LLLGI E%%g at
50% i s fronlg t8 20 pnlean Otﬁe part%%Q%QH?E%E%%?V%Pﬁggéf%EBf?%%i 0 %2570
pm 25 Suchapar thehepslyerdiisor ithat ndntean. b&heeasdredobyimitryidnager the
nEthOd.(nea§3E§ﬂgfé_qg%ﬁ%&%?”?éfo§%| gb@&@pP%Ftégg fpllﬁnpungeronﬁg . To.
aver agi ng processes: imes; an averaging in erval:’ 5 | M 'se¢onds; “Qir
pressure: OmdnMPaje Ther e varimdibngmi t atioiottektike pol vendzatdwal t reedt pent

reatment - uSt G SCURT M1 er2arors Broreranre Chan eeuRulll Shaffe "
pul veriz®er sgepcltudeamyiey mebhs;iqei,N the particle diameter at 50% is
generally not greater than 40 um, preferably not greater than 30
pm, and particularly preferably from 5 to 20 um. The distribution
of the particle size is preferably such that the particle
diameter at 50% 1is not greater than 40 um, and the particle
20 diameter at 90% is not greater than 200 pm; more preferably, the

particle diameter at 50% is not greater than 30 um, and the

o0

particle diameter at 90 is not greater than 10C pm; and

particularly preferably, the particle diameter at 50% is from 5

to 20 um, and the particle diameter at 90% is from 10 to 70 um,

25 Such particle size distribution can be measured by a dry laser

method (measurement ccnditions: focal distance: 100 mm; & nurber

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 compenents {(a) and (b),

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



mlls, jet mlls, etc. The conposition may consi st of conponents (a) and
‘(b), - 35 and may contai n ot her conponents as |ong as the above-nenti oned
-18- proportions of conmponents (a) and (b) are included. In this case,
usabl e conponents other than conponents (a) and (b) include the
above-described pharmaceutically acceptablg carriers and/or additives (for
exanpl e, excipients, binders, pH adjustors, 5 disintegrators,

absor bef aci AUBRCARt Sor RLAEL NG AGLIL ) &PETH 08NS, fIRVeR; s 8lGse), -
Prefer ably,egltg%%soe carriers e{nr%);?lor agad)iati vez I')1ad been subjected t%)sthee?éarre

pul veri zat i offarl@atamsmeneass corponetan (emendnib) (2) Thede (bs hochidei ttdei on

to the formgf.. 4l at | ! it ken_ or : it
oy be 10 1 1tHE FOrm CFoa f PHE DRt CTE. b a0 Bl vi o { poucel )~ 4T
(wi th and wiadbdtiveoat iiigy, capsules, pixdipietts, Anohgidrsesephf i ndjustors,

particl e granul nd, like particles,.|i articular_particles. obtained by
ext rusi o grog%&ngte%%?o%sﬁ,e pa%)e é‘hg)gg?%%e%sgn fl&f%ﬁéﬁa?%’o pcé)rlﬂr&f]gs,aqarés’
aver age par tdccirégehbsdi afiptver, ofetiche . pr epasfdn=0n vi, S, tHofe exarpled,s ganrgoal |y
not greater n 1,400 p referably within the range of 50 to 1,200 pm
and nore pr @fdggzﬁi‘rﬁsmﬁ?ﬂi e?‘ﬁes?%&eﬁlf t?oék?osﬁ?‘%o@?g‘fﬁ“ﬁ@UPBr Y ¢ tehé
preparat i on dsht-ompanthes esa havidngbsuchrreRanti abel:fi @HBIRr cot BBe form of

gastric-enptying function can be neasured in a nore 20 accurate manner. The
measur enent PAFPREPBLER hbt'éng @8nibecaropfiuetiea wyraalvi bpad i Bn MivePeng

met hod fspeai itgal InprmUsiEng 2 @E%ﬂtr-%ot ARRAT &1 U$;1-BePqbowbE EAr (RIRSL95,
Sei shi n Ent ernpri se Cr:g1 , Ltd. ;;ani ration’'| ével: ég'; up;uh]i\fa'(t% ﬁ?ﬁg!:j&éﬁm' nut eeg;
pul se interValth andggoAtut 25aThed anv@rsude, tivell sctope-Arabel edepyr ifiingdi ne
conpound (agtkveiLngredi ) ntai,ned i it S t he i.Li on
of the pr es%nt iﬁv%’nt iggﬁhgg%nc?t Qbeﬂg%ne?%ﬁ%el r%becjfétiﬁtjsggf@%Pv\u}iirgl}esg eg%ﬁ%i ng
on the typesbbhinae peastmawenn soamplletivhe act inefeiragiedi ents etc., and

i I L R e By
i sot opeld abeliegdepyri mii née preparation 1is, for example, generally not
greater than 1,400 pm, preferably within the range of 50 to 1,200
um, and more preferably within the range of 100 to 1,000 um. By
forming the preparation intoc particles having such a particle
diameter,_the gastric-emptying function can be measured in a more

20  accurate manner. The measurement of particle diameters can be
conducted by a vibration sieving method (specifically, using a
measurement apparatus: Robot Sifter RPS5-95, Seishin Enterprise
Co., Ltd.; wvibration level: 5; shift time: % minutes; pulse
interval: 1 second).

25 The amount of the iscotope-labeled 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 2-1°C labeled uracil and like
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 1s contained in one unit dosage of the composition. When

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



compound, i.e., the active ingredient, generally 1 to 1,000 ng/body and
‘preferably 10 to 100 ny/ body of isotope-labeled wuracil is contained in one
unit dosage of the conposition. When 35 other isotope-I|abeled pyrindine
conpounds are used as an active -19- ingredient, the content may be
suitably sel ected based on the above ampygts. The conposition for
measuring the gastric-enptying function of the present invention allows

measuring thengastiehe; 2nemionted:f ulct i af: @rsubj ectevagn :akenoar ahky.
by neasuring the anount or behavior of the | abeled CO2 gas excreted in
expired ai r3*%5eciPrehft y, the conposition for neasuring the

gastric-enptyi ng functi.on S i I r Iy - n
orally, enters into t%@gsfg%%%%?tgﬁﬁ ?gﬁihgﬁ%%%ggg?egE ?oﬁ%%%gggy%ﬁﬁﬁékgf
t he st omach Bpcfisnolkifc tied rdieasndl Lovemtion aldegsomepeni shal the yanterent .
Af ter bekng I d L he -pyl ar S ch, t i sot ope-1 ahel ed
pyrinidi%e é%ﬁ% ghg,f%&ﬁg%égigfaé é%%ﬁ&géihgggdﬁgga? Pgagﬁﬁnp?¥yﬂgﬁ§%P8gd
and 15 net abold zedunh thebabdnent arfy the atdbd el udy, ngpandidiekew thesxpired
duodenum (t he duodenum jejunum ileum etc.), and then excreted in
expired air %ad-a | abel ed 002 gas. One of the major features of the

i sot ope- 1| abel ed pyri ndghdigieanppund tused ddppbBetpsesedtr | MvenRiireRy i S thhat
it is not absorbed, or barely absorbed, in the 20 stomach, and that it is

pronpt 'y abSBEhEd afP et ol ¥Ed Caf Cér thseiri§=arE c REFERE ¥ 1om t15E $edRtch,

and finablyexenebedlin, expifedrabr 88 a:-bahel edi (02 93senTheraf:Que r-bhe
behavior of the |abeled C02 gas excreted in expired air (specifically, for

exampl e, t F&Shehavinrs i 8f exheessedasd the propotitomnef dirstioddcopetasn
| abel ed CO2 gasqi-n the L e in expiLed aish,, (i - I

C02/1X02)),adeggndséon t%%gggs§§$§%%%gtyinéPF%fek%gg'tr%%gﬁgﬁgiy%ﬁgﬁt?ﬂ%)
of the conp®siPien of the preswnt iuheerisiooapetlaleled yrinotope- talpeled,

D ) e SRR, Thg 1 abontnoy LR ara con e Uas-ety (0B L oALEeS
15 metabolized in the alimentary tract including and below the
ducdenum (the ducdenum, jejunum, ileum, etc.), and then excreted
in expired air as a labeled CO; gas. One of the major features 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 is expressed as the proportion of the isotope-—
25 labeled CC, gas in the '2C0, excreted in expired air, (isotope-
labeled CO,/%C0;)), depends on the gastric smptying 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 3C0, gas in expired air after a predetermined time
from the administration of the composition, the carbon dioxide
gas wvalue A{%) (the difference of the %C0,/*C0, concentration
ratics (3%C values) before and after the administration of the

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



anount of the 13C02 gas in expired air after a predetermned tinme fromthe
adm ni stration of the conposition, the carbon dioxide gas value 4(s) (the
di fference of the 13002/12002 concentration ratios (613C val ues) before
and after the admnistration of the 35 conposition in expired air
collected), or the initial speed of -20- EBe 13C02 gas. For exanpl e, when

t he carbon di oxi de gas value 4(c) or the“rnitial speed of the 13C02 gas of

a heal thy subleeelod,Sqodet ebi bedhas 8.6 htﬁsé U YBhUE BN k! bey sl et

exhi bited a carbon di oxi de gas val ue A(? the ini peed omer "t han
5 that of a%ath%ylsu’b}éebtsmaié slibfeet 1C9: disagneged: dsedaviyngurierediced

gastric- enp%%m%gmg Qgt on OP%%%PHRP%%HAQP fon m n%a%%rln%Biggakexhlblter,

gastric-enptying unc resent ’i nvention may €n s1'ng
t oget her widalrban @ammdafer@aal vdallee IOk ) i rm:edtkaet eizyltb@flor@e@d afcdwer ttakinng

10 the experinental ref erabl.e ex the neth that the
conposi t fon n& ﬁ&é§h Eﬁﬁtgge 8%%?9§t‘%ﬁ%t %ﬁ guﬁétﬁbﬁgn%ﬁ@fﬁﬁs SBHt @
invention isedakea bawediatabyyahdefudakiong an  experinmental diet. There is

no limtation to the experinental, diet taken, as far as it does not
adversely affect the 1% msREEPEREIT off Athe TGASHFIRY enPty i G S URETFHH Yd&Png

the conposidinen;ef bhetﬁée%ggéeﬂ@vﬁméﬂﬂona%y' tbe”%lék@ﬁ 21881 ¢ d {QQfner
fluid food or liquid food descri bed above, "one of the main causes of

dyspepsia {i6h- Qpc@ﬁpayémﬁﬂiﬁladéﬁﬁpt@ﬁslmme@¥ﬁ$Q%Y|ﬁ§ﬁ@éﬁy0¥r@iﬁ§f itekipg
dysfunc{pongf %Q%e@&hg%lardlétr aCtOrﬁ@Dthrefegﬁle@' aliy) OW e erhb8 is

gastric-enptying function. Accordingly, the conposition f measuring t he
gastri c- enptt Bhgtﬁan@@mDﬁStﬁhﬂhéka@@eﬁurﬂnvehm$cmBSUniaeEmetYlW@l&HHSabhe

as an agent forg g¥§9 a, S | Si inly.caused
by |nsuff|C|%nC|g%a§ﬂg%% 2 ga%ggbc enpiB%%b unc |§%E fgitggata%égg af
dysnoti | i tyexypem@ytsqjep&aj Ther=f of ¢, nal Liekpdiaat i onsthel akpagrtcatkhe

Commos! T k%G, TERRHT LG N pasLhLCaE LS et R el the, aresen.
15 nmeasurement cf  the gastric-emptying  function using  the
composition of the present invention, and it may be a solid food,
filuid 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,
especlially 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

(III) Method for measuring gastric-emptying function and {iv)

Method for diagnosing dyspepsia

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

35 composition for measuring the gastric-emptying function described



30 (I1'l) Method for measuring gastric-enptying function and (iv) Method
for diagnosi ng dyspepsia The present invention also relates to a nethod for
measuring the gastric-enptying function conducted using the 35 conposition
for neasuring the gastric-enptying function described -21- above. The
measur enent of the gastric-enptying functbgn can be conducted by orally
adm ni stering the conposition for measurifig the gastric-enptying function

of the preseplsJdVerti0ne Wi-cheCont a{:}@@ EJ:SLQ,I %ﬁgﬁ %ch Flgr[x YoM di,ne

conpound as an active 5 ingredient, to anl s or ct|n
expired air;cangctagasur iorglthe adrouht torirgetidd orompbst heoh abet ememlzlggs
excreted i p ir 1 ed -as_.an i sotope, .the :
gastric- enp&y?e?r(lgbg%%ﬁlc ieénﬁ\é\gggg b%gﬁggéﬁrr?e(?factch& dPreS 0 aﬁn%eﬁn lr?gr‘yw:[’é&h
breat h test,cort@inse.an afitetope-aldneladm py siveriing tchﬁnpb@lfﬁﬁosaitfil an fartive
rreasurlng the astrl e tyi nngunctlon of the pres |nvent|8n to a

subj ect, “expi tBd déFP LRoI TR Sirer NEHEY apset B Pﬁeexé’ﬁae Wifh fhe

amount  of 1&@&@@@@%1@@! hiflo@xPidethediafriBei By eXPr essathd aH, 13602442024
ratio (513C val ue), the behavior is observed over 15 time. The conposition

for measuring Fﬁ@lﬁﬁgt%% enptying function of the present invention

contains, as an actiWger MtediseNigefNad SQLORGBPE! e%eyrga@t%eeeyﬁﬁmﬁand
that is not absorbed or is barely absorbed in the stonach After belng 20

excret ed frdMiCheCst GimcIE TEREUF SOt apralddbel b8 pyriudidiens —Sohpowitd tiest,

hardly ghfected by dhe pHn ¢ piﬂé'%

absor bed and netaSBllzeEHin gngﬁgﬁké§ﬁgﬁﬂ&ydE%%e%ﬁﬁ??%ﬁgxﬁhofenun%%T%fﬂﬁum
ileum etc.)rhe Theswaitemptaing arfgacpércentfageht hermeoknis exwmetied itat oa
expired ail <580 251 ppLopes Label ed, (P2 988 o L S ACT Bes ddhe flRasyrgirent
directly an ccutr ate ectlng e gastric excretion i'oh.
By preparlnqlthetbGNﬁmsuntonffHCOﬂeaxmweUa@ umeeg@smedcaenpbynmg eﬂumﬁbeﬁn

using a povvder l% E}EjC%Q ra tal %ﬁ% avnallus?t Opt%el %%av1or is observed over
15  time.

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 1is barely absorbed in the stomach. After being

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

25 isotope-labeled CO, gas. This achieves the measurement directly
and accurately reflecting the gastric excretion moteor 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 alcohel, the

3¢  wariance 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



pyri m di ne conpound and a sugar and/or sugar al cohol, the 30 variance

bet ween subj ects can be reduced and the gastric excretion notor function
can be accurately neasured. The neasurenment of the gastric-enptying
function is conducted with higher accuracy by adm nistering the
conposition for nmeasuring the gastric-enptying function of the present 35
i nvention not only once but several tinmes in a repeated manner -22- and

under vari ous£OoRgiaki-0ng i Nelsudiogy Af {8l f 88L1 NG Al befer ARG Nt Grrrlhe.
measur ement and anal ysi s nethods of the isotope- |abeled CO2 in gxplred air
vary dependiSif 16 WwaEEherl"Eheei sotpet asedansl ysadi vathede ofr the isotope-

non- radi 0acti g, daukogenerallv.ised, S aet hads. inglude thecLLauLL, scorope
scintillation counter nmethod, mass spectro ?ry, in rarea Spectroscopy,
eni ssi on spectgdongtr yradneacttive magnehow-rasioaances spentr umenetrhod: Eserh
t he vi ewpoi f_,.measurenent. accuracy, infrared.spectroscopy and.mass
spectroﬁgtrg&ﬁgfgspfbCgfgﬁlg?“ﬁOf%ﬂé”%EFﬁ%ﬁtﬁgfgéaﬁiﬁF’ FFndm%%@d’ nass
conposi ti on dpectrorasuy | Nngnthergasipéc-erpbylng chuBst dONspéct henpresenhd

i nvention be th%.sane as that described above, but is not limted to

this. The amdUnt"FIHE i*SSOBPRET abBFed By i Wiche Coifouritt 159Ber tinPt

dose of theneeREPOShEhOMOiudle, PEesENMtad MRALLN-EANNAL rResgeperdldneedy
because it varies depending on the types of the isotope-I|abel ed conpound,

etc., and n@FhBrEHFtADIS selected in each case. For exanple, when

measurepgnt is conduchied ByiaRg e&ei:regdﬁmé&%fqgsilregez L3Co o8 AGlh agoan

i sot ope-1| abel ed 20 pyri m di ne conpound, preferab to 2,000 ng, and nore

preferably 1G268r300 Wee ofaPtrizcenparitg | udrirai wédthe arepeeparmansncper
uni t dose. WB?Q%%tQ%%e%%%EOQ%'%%Qﬁl%Q58¥Eb%%g%ﬂ§mac Ogﬁg%u§¥?uﬂa% gagoan

active ingred anounts may be "sul y sél ecte ased on the
above. 25 Byheéspl oying the nmethod for neasuring the gastric- enptying

e 20t Ut bresent enL o fhe LR 18808 °hRHL ROl A SUBLAS" " °

15 per unit dese of the composition of the present invention cannot
be generalized because it varies depending on the types of the
isotope-labeled compound, etc., and may be suitably selected in
each 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 uracil 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 methed 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 amcunt or behavicr 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



and neasured. Specifically, the diagnosis can be conducted by the
‘conpari son between the anobunt or behavior of the isotope-|abeled 30 CO2 gas
excreted in expired air froma subject nmeasured by the above nethod with
the standard control (the amount or behavior of the isotope-|abeled CO2
gas excreted in expired air froma healthy,; subject). The gastric-enptying
function of a subject can be 35 diagnosed and neasured, for exanple, in

t he manner as.idgscribe -23- below. After adm nistering the conposition for
measuring the gastric-enptying function of the present invention to a

subj ect, the anpuntsfbfer hnigdespeinabéhed cempbortidiroxide (98WI2NG the
excreted 5 i L i r oxide al . %.. (the. di.ff.erence
bet ween theg%f§é£$a§ﬂ%§y%gfg?gégﬁgﬂa?%e?h?h%g%%ﬁﬁﬁfgﬁfﬁ%f%% %? ?h%&%%C%’
conposi ti on)thverscreisurbdiiv tilsotapsel afetdcnearhnd dompiaieed 10} @xueekiion
pattern with t .Qf_ .t st.andar optrol . (froma. healthy bject). 10
Lomering%gquhgggggnggignﬁ yggag?ﬁng%?%ﬁ§%xﬂ?%ﬂ%§%u8e%(HZté%ﬁ%dg%ﬁiﬁﬁ%?ﬁg
initial speéstofehhehd3002 exioret edfbne expl rgderathe dhiisimethotof wift hae
shortens the total hours the subject ha BQ be constrained, In this case,
T the i ni t CAPERAEIC0N YHE THAEE Cex drebed PRt oobx piFeu B9 TIETSer-tt han
that of thecstandacd Lateephr alitht hendreabEhyrrsubiegtdard hecgasdr i ¢renpt ¥i ng
function is_ judged to be reduced. As described above, one of mmjor causes
of dyspepsiQeagﬁgﬁ-%W%E¥3ﬁrve upper-gastrointestinal tract syndrone) is

alimentapy tract not %M%#n@%i Qhe iddsRaE ELEHNAS: herd-Rwerhng -af angotﬂg

gastric-enptying function. Therefore, the above-e§ylalned nmet hod for

measuring t KET§asedi Erenmtye ntp¥tuidt ispeeganialtés HEC eprectiakl in anpiloged
for diagnosing dysnepslanod NeRAMKLCUhBE ey RPSLE, MAUALY AHLT LOYAR! faLo
insufficiencies in the gastric- enptying function ? or exanple,
dysmotilityteype dyspepsinay. 25 Abéer disgl Vit ahe exptiamatirens of thee ifigkhod

for Teasur | BgctBeea0aRtE! xEIPLY! 0, YOS NLPT chS REgReN: Iipentian.san

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 syndrome) 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 1s used 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



to a dyspepsia diagnosis nmethod. In this case, the above- descri bed
dyspepsi a diagnostic agent is used instead of the conposition for
measuring the gastric-enptying function. 30 (V) Method for measuring
pharmaceutical or therapeutic effect By enploying the nmethod for neasuring
the gastric- enptying function described _ahove, the pharmaceutical effect
of the gastrointestinal nedicine, in particular, a nedicine that 35

affects the atdamnt apy d4art <0B§OF: f ungtiga, n%rasw@aapeusga@mf%am{,fecttheon
each subject can be nmeasured. Specifically, the neasurenent can

conduct ed by"SGIEFERY the dest ¢eredugivptying ccfrmmmgnsthma@saﬁ‘t@dcwmtgmtn@e
conpost {1 on A9l dTBASU kDG NRy GRShA! CoRIPLUGRG.LURGET op of (LNS BLESeL,,

i nventi on before an after admniStering to'a ect a gastrolntestinal
medi ci ne, i rga%ia;ut:rcmp‘aﬂnw frediciagre oEl amengsztersemhe Pduemﬁnbar yvetfoaet amoit or

functi T ble t Luate the. ph t ffect, of
the. moa & n TCeT TR RETKor 4 e DR aelbrE o B Fer0f CRELEY ol o

on each subﬁﬁntlcamaalsa U&xﬁmﬁ&areﬂﬂaASng 10 rgsul &l iddritsryetihodecanthe
used as a neans to SUIﬁ bly select a ned ci ne a gilcable to_each subject.

Exanpl es of ‘th& el ci s FFFE ihg Wélg et &y A dt e mber M eREticEn

include alingEmeaty &f aghemotr: huactitold, mpr ovi-Aga@eRt S, c1dd | FEAt AL ctikact
notor function accelerators, 15 and alinmentary tract not or function

activation &Jefts Of sPeriMaIEaring, o)l HBD Eak JorLsPshe duRmtive - r ésept or

ant agoni gt s,redopam ag; D2nL @GEPLOn 3l a0QR SkS.a SRLALORLN S EE tﬁ"select a
agoni sts, opioid receptor agonist, Chinese ned|C|nes Ri kkuns to,

Hange- shashikdi61inanePrnima epéﬂd@ﬂﬁlaﬂhjﬁéﬁtary tract notor 20 functi on
i nhibitors (anticholingr 'lgsaggf‘t Sche”“ﬁ%éi&ﬂ%e% regen Pfr%g ar%%gogiﬁﬁeﬁwta%c )

and the |ike, which cont the peristaltic novene t oma
acceleratln@réﬁtlnhﬂUNIofynﬂannerlnthwwhlglmmehtﬁky1:heasubm€¢@rnagnm&1an

AL DR R S Gt e R T R

15 and alimentary tract motor function activation  agents

{specifically, acetylcholine agonists, dopamine receptor

antagonists, dopamine D, receptor antagonists, serotonin receptor

agonists, opiloid receptor agonist, Chinese medicines (Rikkunshi-

t0, Hange-shashin-to, and Annaka powder); alimentary tract motor

20 function inhibitors (anticheolinergic 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.9., 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. In other words, the

method is effectively usable 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



patient). In this case, the pharmacot herapy effect on each dyspepsia

pati ent can be neasured, so that a suitable nedicine, e.g., a nedicine
affecting the alinmentary tract nmotor functions (alinentary tract notor
function inproving agents, alinmentary 30 tract notor function accel erators,
or alinmentary tract nmotor function actiyggLon agents) can be selected. In
other words, the nethod is effectively usable in neasuring the

phar maceuti galt i hf ectrn@l 28o0BdLehNE 1Al Y HEPSIRNBAL EBRL pebfiring the
particular, a mnedicine affecting the alinentary tract notor ?unctlon, or

35 neasuri ngZatieicherapeind cfetdtectn ofam feed cbre wwpldedydpepdia s@B-ific
patient. The ahoy. nﬁxﬁééﬁ@é 'o%”tﬁé O;Bg sJ1et hod Ilf{ox?easu“ ng the .
gastric-enptying function can al'so” bé appllea 0 the specific nmeasuring
met hod of the present invention. 5 EXAMPLES The present invention is

further explained wwth reference to and Experinental Exanpl es.
Fbmever,%the scope of the present ingéggﬁgﬁﬁ§s not limted to these
Exanpl es, 10 etc. Exanple 1 Solution 2-13C uracil (nolecular weight:
113.08; Canbridge |Isatope Laboratory; 100 ng) was dissolved in 50 m  of

0. IN- NaOH sal i ne sol Ut§ onP¥&tf st ed) el prePar g &UEbRPDsi BFROPIRKI ngial15

formof an age@uscsolut imReest ahAl NG 2ridtntiACEkadl1 . congeRtEat kpa of
20 prmol/m). Exanple 2 Ganules (1) Preparation of granules 2-13C uraci

(Canbri dge 15$6P6p&TLABEr REBFGIL 200V tasd B 2OC nhknites] tOMRRAPE eBXaGrowE -
Hakko Kegyo (¢e., Ltd., 380 g) were m xed, introduced into a SanpleMII
(KIN'WG 1F; Fuji Paudal Co., Ltd.) and then subjected to pulverization
whi | e m xi ngxeprleeti Zatlvghacn condi tions; the nunber of revolutions of the

pulverizatiop rotor::}j2%809r£é¥p t 512 nher o%ergxglut& as j t@ﬁmﬁﬁﬁgge
supply nmotor: 25 about 10 rpnj Screen: % nn1puncﬁ screen?, ?%ere y
prepari ng alspteder imditerialy; ThéOt gs- obiai nedspowaer imatsériml ©200.¢GN-was
NaOH/saline solution (adjusted), preparing a composition taking a
15 form of an aqueocus solution (containing 2-YC uracil at a
cencentration of 20 pmel/ml).
Example 2 Granules
{1) Preparation of granules
2-1C uracil (Cambridge Isotope Laboratory, 20 g} and D-
20  mannitel {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 mofor:
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-cbtained wet powder was extruded using an
30  extrusion granulatecr 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 pm but not through openings of 355 um, 5

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



wei ghed, placed in a speed kneader (NSK-150; Okada Sei ko Co., Ltd.), and
then kneaded after adding 20 g of purified water. Subsequently, the

t hus- obt ai ned wet powder was extruded using an 30 extrusion granul ator
equi pped with a dome-shaped die having openings of 4 mm (Donme G an

DG 11,; Fuji Paudal Co., Ltd.), and then,dried at 60C using a ventilation
drier (SPHH 200; ESPEC Corp.). Fromthe éri ed preparation, after passing
through a sieve having, openings. ofished00s PBYDYLSNRL LIGGUARCAPENiAYS Of
355 pm 5 35 . % of 2-13C uracil-contalning granul es were obtai ned. -26-
The parti cl &-dianeteses lofonheinings- chravded Sweate Yorofas2zedC by vibration
uracil-contaj

(speci 11 cal 1. Rega Brent - Sng ar e fapor SFPEErhaps SkBY SBrigy fes-os,

Ent er pri se GmishlindEnterbratd olv.levgld. ;5;vidhiationi bevelsk S5 m ghitfes;tine: 5

interpul se interval: 1 second). .Table shows the resuylts. Table 1

Part i (F:)I e%Di AHETERS Cont B P \?\f%%m Faiésrsll t RERC1H00 p#\a%%Q 1 1656“’?)th8

| ess than 14QGupms7.29 850 pmto |less than 1000 pm 22.07 710 pmto |ess
than 850 pm 59.04 500 pmto less than 710 pm 8.99 355 pmto |less than 500
pm 0.09 250 pmto Ie§§‘%tlﬁail’| 355 pm 0.00 150 pmto |less than 250 pm 0. 09

Less than 150 pm 0.F34tifd¢abiah@@e@ (2) Eval uation ofniselulivtity 10 Tap
water (100 |n) was:tphaeed:hdn @ 4200,/ beakKer at room tenpegature, 2, 000 ng
of the aboye-abhal fgd: IraRyl B8 eI /)0 edeq Thereto wWhiTesgyrring at 2007
rpmusing a MEHELIC St T R —EYEEA)—andthensthes tne—unt
d!ossol ut igo“ wer Bygaiéclééﬁythﬁhswpégggcr‘ ati)on When t%ge@ m-Arutes—had
passed aftnr + I'\I]'i 1wnﬂrpﬂi\ifeisl'§ntb\§n :JEiSC\O o nnlac tha r anpi 59?\&4 undicssolved
C o U500 M to less than 710 vim | DR D - Tt
preparati omn
355 pm to less than 500 um 0.09
250 pm to less than 355 um .00
150 um to less than 250 um 0.9
Less than 150 um 0.34
Total 100.0
(2) Evaluation of sclubility
10 Tap water (100 mL) was placed in a 200 mL beaker at

room temperature, 2,000 mg of the above-cbtained granules were
added theretc while stirring at 200 rpm using a magnetic stirrer
(RCN-7D; EYELA), and then the time until dissclution was measured
by visual observation. When three minutes had passed after the
i5 addition of the granules, the remaining, undissolved preparation
was observed by visual observation. The results show that the
time before completion of the dissclution was 1 minute and 10
seconds, and that very little preparation remained after 3
minutes.
20
Example 3 Granules
2-Y¢ uracil (Cambridge Isctope Laboratory, 2C g} and D~
mannitol (Mannite; Kyowa Hakke Kogyo Co., Lid.; 180 g} were mixed,
intreoduced into a SampleMill (KIIWG-1F; Fuji Paudal Co., Ltd.)
25 and then subjected to pulverization while mixing (pulverizaticn
conditions: the number of revolutions of the pulverization rotor:

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



was observed by visual observation. The results show that the tinme before
‘conpl-etion of the dissolution was 1 mnute and 10 seconds, and that very
little preparation remained after 3 mnutes. 20 Exanple 3 Granul es 2-13C
uraci| (Canbridge |sotope Laboratory, 20 g) and D- nmannitol (Mannite; Kyowa
Hakko Kogyo Co., Ltd.; 180 g) were m xed, 7Lntroduced into a SanpleM ||
(KIN' W& 1F; Fuji Paudal Co., Ltd.) 25 and ghen subj ected to pulverization

whi | e niXirmhﬁdﬁﬂ\@ﬂi%ﬁﬁjOch&QﬂdiiiHﬂs'ﬁhéﬁ @FQ@@ﬁ)pftﬁé?@B}“§ -9 tPe
pul veri zation rotor: 12,800 rpm the n er of revolutions "of the sanple
suppl y not orRowdeT- mgteytalo rpng Sereemtainarh pondér soreandal tdrhelyy was
preparing a r rial... The - i hed vaer . erjal.(.144 was
wei ghed, p|£§§§Mg§'a%§%§S ﬁﬁeégeﬁﬁg%éKgg%%%atké a épkg%fagk Ef%%?)Fgéhd

t hen kneaded-taf.t er aaddithgnl4ndadedf aptet f bedi vat 4.4 55 Subspguentddy ,wathe .

t hus-obtain wet powder s extruded.using an extrusion granul atar
equippedgmﬁtLm§e88§%¥g%ap% di Sﬁggfﬁbﬂe%p@ﬁ}ﬁggm%% Ay ﬁﬁgff%ﬁ% GHEH A0
DG iL; Fuji dRaudalofo.grdidaypransyuitdpen drigd at 66keusidig west iHaatihgn
drier (SPHH 201, ESPEC  Corp.). Fromthe dried preparation, after passing
through a si®¢8i1g5hadi Y BpenPans Qﬁml,Mbﬂlﬁnﬁgﬂ@ Retdeéhr6tigh Bpeni ngsdof

355 pm 10 then%dficd 13C goaci Lscont ai Ricndi 9LaWH e yer e (obtainad. wsprc
Exanpl e 4 Tablets 2-13C uracil (Canbridge |sotope Laboratory, 100 g) and
15 lactose (ATMS; 60 theoinliast sreRar@oitivt afEhr PRADHSHOKGRPR 2 KakBe

Co., Ltdy; 23v9hg Sp¥siald ine Pﬁkﬁphﬁ§%xﬁcggku%35§§§%;?ﬁﬁéﬂkgb e%EBNPBbon

Corporation; 10 g) and q¥droxypropyl cel l ul ose r;

Soda Co., Ltld. ¥vt4s gt wer & plracéd-tante Spead yrknekee werNSKbisDedkada Sei ko
Co.; Ltd.) and m xed, and then 20 kneaded after adding 40 g of purified

wat er. Subsequently, the thus-obtained kneaded powder was granul ated using
a speed m | Exapgié ppedateéthsa 3 nm punch screen (ND-02; Okada Sei ko Co.,

Ltd.), and then dried.yy a venti|ationgdri oL, {200, 520EC15878y) ana
15 lactose (H.M.S, 60 g), corn starch (Cornstarch; Nihon Shokuhin
Kako Co., Ltd.; 25 g), crystalline cellulecse (CECLUS PH301; Asahi
Kasel Corporation; 10 g} 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 ¢ of purified water. Subsequently, the
thus-obtained kneaded powder was granulated using a speed mill
equipped with a 3 mm punch screen (ND~C2; 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

3¢ with a punch and die having a corner angle R of ¢8 mm (No.2B;

Kikusui Seisakusho Ltd.).

Example 5 Powder preparation
{1) Formation of powder preparation

35 2-3¢ uracil (Cambridge Isotope Laboratory, 20 g) and D-



having a tenperature of 70C. The dried granules were subjected 25 to sizing
by passing through a No. 16 sieve. Magnesium stearate (Tai hei Chem cals
Limted, 1 g was added to 199 g of the granules after sizing, giving
granules for tablets. The resulting granules for tablets were formed into
tabl ets each having a weight of 200 ng ggggg a single-shot tableting
machi ne equi pped 30 wth a punch and die having a corner angle R of 08 mm

(No. 2B; KiKM%HﬁtgﬁiﬁﬁgH§ﬂQwLWQm%a géﬁﬁ@lﬁoéwPQﬂﬂ @Paﬁgéigﬁ\&%% well

el 1RhH
Formation of powder preparation 35 -13C uracil (Canbridge |Sotope

Labor at ory, T#geg) HAacer- 28-a naimiledli L MARANt eaudy dleshEakkp Rogy d-tCo. and

Ltd.; 180 g) r |1 1 : ced in | Al Lpery
Co., Ltd. aﬁ%ﬁ%§§ﬁ%§c58dq%g%gﬁfgéﬁFgatY@%ﬁhﬁﬁﬁgjﬁ?&F%ﬁ&%s%%bgﬁgf‘%%gﬂaﬂs
grinding varee:pi pitypeenunbepeof afevokubliomorsf rodt orotak:000, 8@ rm;

screen: nmm punch screen), . produci.ng powder preparations. 2). Measur enent
of roir Ut BHCEr art s rEr R e AR e el ar O bPMR Rt Bheor & he
powder prep@naticansravwmshtimeds ut et 1isitignacdr yapairdieckezsi ze di stribution
measur enent appar at us_ ( LDSA- 1500A, Tohni chi  Co ter Applications 10 .
Ltd.; focal distance%”fbo RAT 1 erS&FeavéiﬁﬁgﬁéuEF%%es§§§: thg tﬁﬁ@ggr
averagi ng i phrepyahtidndliddd secendsd aBihdi & QFeSsiec1e0s4,MPa) st.Basedogn
t he obtained particle size distribution, particle dianmeter at 10% (10% D
(pn)), partiTEPEVEFEREt APRAT50% (LB88% D U0pm) Fohaheh-pardirelter dPareter 1815 90%
(90% D {pm cower eralp etpulatedncdabl® dushansnthesf s by ndabl&2:40% D
(pm 50% D gpn).90@6D (pm 5.74 14.95 56.58 As shown in Table 2, the
resul ting paft itdres’ hadevesing ndtiedicdnetbers,l lagdcendat | ¥fdick b ypressure:
pul veri zati @n zef t wa t aiy\ned ?%ﬁﬂ%ie =10 .angd: 11- 1¢ Sol.uLion
(Exanpl e 6)? gré&u es (%?%%g|§§ ghg%do% ; Saftitle i 825 €L A Ibh!

)

particle diameter at 10% (10% D (um)}, particle diameter at 30%

(50% D (um}), and particle diameter at 90% (%0% D {(um}} were
15 calculated. Table 2 shows the results.
Tablie 2
10% D (um) 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-
¥C thymine was used instead of 2-°C 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-YC uracil.

Experimental Example 1

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



tablets (Exanple 9) and powder preparations (Exanple 10) were 25 prepared
in the sane manner as in Exanples 1 to 5, except that 2 13C thym ne was
used instead of 2-13C uracil. A solution (Exanple 11), granules (Exanples
12 and 13), tablets (Exanple 14) and powder preparations (Exanple 15) were
prepared in the sane manner as in Exanpleg_ 1 to 5, except that 2-13C
cytosi ne was used instead 30 of 2-13C uracil. Experinental Exanple 1 Rats

(femal e, M siefstiakg 84Weeks, 0#@&&@5&&%&‘ anestheti.zed widh pentoharhital
and subjected to | aparotony. hereafter, each of the stomach, duodenum

j ej unum and Thawathas, epeld ¢ fhg mioreeop Frodam ofieiheudi gedt { \rorgans
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Subsequent | ypylamuaqpeotsos st i 0N @f 1320 opmehé by 6o A4C pdtitdenl (Morgselkum

Bi ochemi cals, Inc.) dissolved in distillation water was injected af 1
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i nj ection paHereBevss, saabednhusinGumanadhesiyezo Beoodpwas ¢kl ecked andl0,
20, 30, 45 and 60 nminutes 15 after the injection of the agueous 6-14C
uraci | sol utilGRCEFBM RN *Gugul ar vein using an injection syringe, and then

transfenped into a tybeeonhai fi Ngna SEEYM SERREALLPN,ATERT Tt husHc
col l ected bl ood was centrifuged for 15 mnutes at 3,000 rpm  obtalning

serum Subseégaeat| y{Matwweraddsatteniceysi n ke setigaolasd20imedsared aisbng a
liquid scingjllLat !w?g pounter Jfabl g 1 s V"%a’i:ﬁeal{rﬁér'rgatbri/r é:i%écksl% eg;(riilkﬁom

the results of'Tab 1, uracil is not “absorbed or is abso
t he st omachanbunjestapsondedid n amal i entarjedtiant porntbudiay serlddelugwnghe

duodenum (e..g. £ 08; (25 dyugdenum Jehunpm Andol 1 eUmM sy 45 1y 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. Subseguently, the radiocactivity in the serum was

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

As 1is 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-c uracil {Cambridge Isotope Laboratory) was
dissolved in Britton-Rcbinson buffer solutions of differing pH
30 vaiues (pH 2, 4, 6 and 8) to prepare a saturated solution. Each
solution was subjected to high performance liguid 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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Experimental Exanple 2 2-13C uracil (Canbridge |sotope Laboratory) was
‘di ssolved in Britton-Robinson buffer solutions of differing pH 30 val ues
(pH 2, 4, 6 and 8) to prepare a saturated solution. Each solution was

subj ected to high performance |iquid chromatography, the anount of the
2-13C uracil dissolved in the solution M@§O_neasured, and then the
solubility (wWv% was cal culated. Table 37" "shows the results. 35 -30- Table
3 pH of buffeq,solzution Solubility (wv%® 2.0 0.28 4.0 0.28 6.0 0.28

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., the alinentary
tract pH). Experige@lExanmpie 3 /AR aquequs”sol UTd onGeREal (kNG )6- T4C

uraci | (Mrf@avek 10 Birochgmicals, t1nch) s oratfy adnmTy redto Tats
- [ 11

(femal e, ister—rTats;—8 \ﬁ\bﬁkb ot-tt—n=3)—and—dogs (fcrra.d:,218bcagl e—11+kg
n=3) once im—anr-afrount—of 2. prol-Hkg—under—fasting—Up—t6-168—hours—after
t he adnini s on—t-he anbun : ~reted ¥ n ire

urine and fleces were measfir®d with a 15 1] quid scintilldti¥n_counter using
the radioactivity as its index, so that the accunul ated excretion rate was
obt ai ned. The granul es containing 2-13C uracil (Canbridge | sotope ,
Labor at or y) (180 ng dai cuil dt'&dad “PRe “BRotRtY bt 2-USC ) g@pi}ty ptlepdredti n
Exanpl e 2 werse Onlshky 2dmaabss enegedd umns.H{d 2-20-£a888) soandi dohen . the
rates of the metabolite excreted into urine and expired air were neasured.
The excreti oner LMY fearbsPiexpr essed as the metabolite excretion rate
(the accumul ated excretion rate) in the urine pooled for 12 hours fromthe

Experimental Example 3

An aqueous solution containing 6-'C uracil (Moravek

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

Wister rats, 8 weeks old: n=3) and dogs (female, bheagle, 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 liguid scintiilation counter using the radicactivity as its index,
50 that the accumulated excretion rate was obtained.

The granules containing 2-'°C uracil (Cambridge Isotope
Laboratory) (100 mg calculated as the amount of 2-7C 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) 1in the urine pooled for 12 hours from the
administration of 2-2°C 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 'CO, concentration excreted in expired air (before
administraticn, 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



adm ni stration of 2-13C uracil, calcul ated based on the netabolite 25
concentration in urine nmeasured using an LC/ M5/ M5 and the anmount of wurine.
The excretion rate in expired air was nmeasured based on the 13C02
concentration excreted in expired air (before admnistration, and 10, 20,
30, 40, 50, 60, 90 mnutes and 2, 4, 6, _§ 12 hours after adm nistration)
using a GC/Ms and the 30 conversion equati %n of CGhoos, et al. (CGhoos YF,
Maes ED, Ceypens et al ..., S t o rjc- yi cti.an. of
solids by -31- msa%fof % cgﬁggﬁﬁl %%e} eg oc{)gﬁ%ﬁléaci gg%?eaﬁ%etgggt. ettt
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was decreased (a del ayed gastric- enptying nodel). Five mnutes after the
adm nistration of propantheline, 10 ng/ kg of aqueous 2-13C uracil solution
was 15 oral ngp@qmngﬁ§5pr@gn@qee@ch rat, and expired air was coll ected by
suction 5, 10,720, 30, 40, 50 and 60 m nutes after adm nistration at the
~rate of 100 nml/60 sec  Pupsnghahiexpiredirai r avdlicbetlonrgdevi caodrds r atigs
The 130 C I i 8. - cal e i regd air | @s

expi redggi rqg;g%},égg%%%écg% gjgtggggi g8zgg§%eq§%ﬁépéﬁaﬁﬂlesﬁgege?%gg % R8s
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Scientific nttol exper.inent -13C uracil 0.mg/ K was
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pr opant hel i meptwasg notodaitir. averwsl yminjieet ed,ftand tiher efdoriei havirignnoofal
25 gastric-enptyi function. The expired air sanmples were collected over
tinme, and tﬁggﬁéﬁggejc%heden?&aﬁ%%gi ng%aé‘ﬁug%?r d & r “5aRbt e SOHE Heakiired.

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 1%1& 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 Litd.). As a
control experiment, 2-°C uracil (10 mg/kg) was administered in
the same manner as described above tc 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 1%Ib concentration in each expired air sample

was measured.
FIG. 3 shows the change in the 1%Kb concentration in
expired air after administration of 2-%°C uracil. In FIG. 3, the
30 vertical axis indicates the AYC value (%), which 1is the
difference between the 3C wvalues (%) (*’C0,/**C0O; concentration
ratio in expired air) in the expired air samples collected before
and after administration of 2-'°C 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 '%Co,



FIG 3 shows the change in the 13002 concentration in expired air after
‘adm ni stration of 2-13C uracil. In FIG 3, the 30 vertical axis indicates
the A13C value (s), which is the difference between the 513C val ues
0-)(13C2/ 12C2 concentration ratio in expired air) in the expired air
sanpl es col |l ected before and after adm’% tration of 2-13C uracil. The
hori zontal axis indicates the tinme (in ninutes) collected expired air from

t he 35 admi nj st Lon. 2b3C_uracil ., is clear, from.Fl 3, t 13002
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t he change dfrcrhetdABC02esadncentty abeosing N ce@xpir ethaal r thAét efasthéc-emptying
adm ni stration of 2-73C wuracil; and that by conparing the change of ;{he
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uraci | wthddnabneta€nitt r ohs havi8@ AOFMalFtgasthieC-LmMtNisagadlf unet po¥ic
drop or acceleration in the gastric-enptying function can be detected.
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15 orally admhpigtesed) 0iAURBR; P& i §RLS @D, O rRefOrE ndQ: days,d rom o1he
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total gastribEacesectileh) Lhbs wef e ®Wspess eddfingaviaya bogastper A@MNPEFing

gast r opag esi [ 1 l.at.ed -1 racil ang .
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t he admi ni sttpat bendetmtache "CO, concentration in each of the expired air
sanples including expired air sanples (pre-) collected before

adm nistering 2-13C wuracil was neasured using a GO/ MS. Subsequently, the
change of EhpeiBtB22Lonmcenpiatbon (Z~13C(% ) in expired air was
calculated. 25 FIG 4 shows.the results. shown in FIG _4, based on the
expired air test of {ie _re%eHFa?hf/eﬁFf‘% Usi RFERHE - MBCEGPELTT | “ t HELS

human patiestslly 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 '*C0,
concentration 1in 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 C0O; concentration (A¥®C(%)) in expired air was calculated.

25 FIG. 4 shows the results.
As shown 1in FIG. 4, based on the expired air test of
the present invention using the 2-Yc uracil, the human patients

(20 cases) can be divided intc three groups: patients with normal

gastric-emptying function (normal type: solid line), patients
30 with decreased gastric-emptying function (delayed gastric-
emptying type: dashed line), and patients with insufficient

gastric-emptying function (dysfunction type: dotted line).
Regarding these patients, 2-'°C 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



(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 (del ayed gastric- enptying type: dashed
line), and patients with insufficient gastric-enptying function
(dysfunction type: dotted line). Regardigg t hese patients, 2-13C uraci
concentrations in plasma were neasured 20 m nutes after the adm nistration
of 2-13C uragidetida A5§§$E%Méd n Eﬁg%rf% p@ﬁ%@%ﬁﬁb‘“ thidgcreasednes  with
gastric-enptying -33 unct’ion (del ayed gastric enptying), and patlents
with |nsuff$ﬁ$€ﬁﬁcg§§trHﬁﬁéﬁﬁﬁy@mQFﬁmmmtf@mp@Mh1bﬁﬁédbibﬁkréGWQEQBcﬁ °C
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eval uat i gn Ct-.:rasﬁul 65 o?heExgr‘?SF “"2 lfvﬁngé%rllu) é %‘Jy %(? Tddnf A ‘%923 to
t hree healthpf&ebﬁectse(gﬂﬁyrecbsmﬁtyﬂigamdnéi1onIhe|r expired air sanples
were collected over tine, and then the 13002 concentration in the expired
air was nmeasured using a GC-M5 analysis apparatus (ABCA-G Europe
Scientific lhge)inEhal G.chowe Eheac@h@é\gf 4 dihend3082% coneenbration in 15
expired air atter the administration of the preparatlon In FIG 6, the
vertical axis indicat¥sthesA1E vaEGEPLS8) , 2whildh i teachldi ffeeencgally
bet weens bhe Jokaf:vakues (8) chi3ORLAZOR copsenisaliondatip ig expited
air) in the expired air sanples collected before and after adm nistration
of 2-13C ur&&riLr THeimd i ZontwparEswa0e i el eattesl oivert Fimee ( i andritheneshe
col l ected ex e f h {i t I Lear
fromFI G 6, %\% gor?%ént%r%g% grs] g}?éen é:}rﬁl(itr%1 i %fr‘lsIS % p%]c\y/e%slmgsé I:St;%pgwder
mat eri al c@nﬁéVﬂlﬁgﬁgﬂﬁna@aﬁo&b&ﬂ%ﬁhlEdrpye|$nxhnnaﬁ&onbbmmd and a sugar
and/ or sugar al cohol ngthgs é n ExanH %hZ £ use i
expired air test, the 1ndiVi [ eCte"Thomed “EFm I4F “PAITE
change 1% 13@@2re@nmezntafﬁtaxomhanddmhmstarajtanﬁeofathéuimetp@lzlaelb@ the FIG,

differences in_the individual subjects can be ., ,
6, the vertical axis indicates the A”C value (%), which is the

t%ﬁgl% in

difference between the 38¥C wvalues (%) (¥*c0o,/'%C0, 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 alcchol as those prepared in Example 2 were used in
25 an expired air test, the individual subjects showed similar
patterns of change in 13COz 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 **C0, 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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reduced. This result indicates that by neasuring the gastric- enptying
function using, as the index, the 13CO2 concentration in 30 expired air 20
to 30 mnutes after adm nistering the above- nentioned preparation,
dyspepsi a can be diagnosed in a quick and accurate manner with little
variance between subjects. BRI EF DESCRI PTLON OF DRAWNGS 35 -34- FIG 1
shows the absorption of uracil (6-14C uracil) in the stomach, duodenum
jejunum and ileum FHG 2 shows iRt Qgsgpga/icgmafmu%acm ug.aek | o &Gy 3y,
shows the behavior with |lapse of time of 13C02 5 excreted in expired air
after orall y-redmtamgelr i HpdeniBC Iehgiun,t enddélayed gastric-enptyi ng nodel
rats (pretreatnment w r hel i Wit h rmal
gastric-enptyi ng func%iirbo'n% g%%rjb )%%bégge‘??@&}@% OExn]grngp@el'S. FIG 4
shows the behavi or wik¥s. apsehofs tilme pfhah3CO2 wit® eéxpset ed itrimexpifr e i r
when 2-13C uracil s.adm.nistered to 20 tients suspected of havi.ng
gastroparéesiegci ﬁtﬁx\é\ggﬁi HEaEr SERabpr e Aﬁragié g “t-He gﬁl CHiadi +°
concentr at i @rliagefl asgas20icamptesgaf t @sddéhe admisni stipakt ova0ferd- 13Gith
uracil in the at'enis 15 di,vided intq three groups based on the results
shown in FI &= ?ﬂ“ﬁ%.%nedat Feft $akiSt hh nﬁPr@%Et FRET Bt iRty Pinct o on

patients W {hndeel pased gastntee£IMEuBdef gnction, and patients with
i nsufficient gastri c-erg) ng function. FIG 6 shows the behavior wt

tyi . . / h
| apse of time of 13C0ZC-200 Xttt S PRI CEd vaith whaeAet RE FaRUPEs 6102
cxanpl €18 Wekercfba 1y BEM ASLELEGH LIt Re J8akh i, sUBLRELSdSURI 0T 50 A
Band C). -35- CLAIMS 1." A conposition for measuring the gastric-enptying
function coRpEisnhy aspirdatiedi nefcompyind asasirraetiegesi ngrediaperinehtahe
pyri m di ne %nggyél% being labeled with at |east one isotope
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 ncormal 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).



of Cor 0O, converted into |labeled CO2 in the body, and excreted in expired
air. 2. The conposition for neasuring the gastric-enptying 10 function
according to claim1l1l, wherein the isotope is at |east one nenber selected
fromthe group consisting of 13C, 14C and 180. 3. The conposition for
neasuring the gastric-enptying function_gecording to claim1l, wherein the
pyrim di ne conpound is 15 uracil or thymne. 4. A dyspepsia diagnostic
agent consisting of a conposition of apyxepe of clainse 1 to 3. 20 5. The
dyspepsi a di agnostic agent according to claim4, wherein the dyspepsia is
caused by an insufficient gastric- enptying functlon 6. A nethod for

measuring the gastric; enptxlggm%ggfgi&ql 25 £o %anhg Al ¥y e Hntyln%nd

admi ni stering a conposition o one cl aims a sub
measuri ng tﬁ@naﬁmuntCQmpbﬁhamlerpgflmhﬁukab@mpduﬁMIbseﬂnmetedelmn@mmheed

air th [ neasurl t.he ga tying nction
accordlné tgﬁ%lggrl%gdl ¥ cH-'Cor ‘?§>§“goa§% ; édﬁ?ﬁ? ter %%@55‘€5ﬁﬁ5£ tFon
of any one aff ¢l arng, dotver8etioiatsubjettdi comiam e ds@fy Obnaceetenati on in
the 35 gastric-e ng function is suspected; -36- neasuring the anount
or behavi or “6F* Fﬁgp?%%eled Q02 excreted in expired air; and conparing the
resul ting anount or behavior of the |abeled CO2 with that of the | abel ed
C02 excreted in expired air 5 collected froma healthﬁ subj ect neasured
using the sane conpdsi t1i6h. “EPEIFELAoF Foraredsithy n§hehggasi ¢ TeLERpEYi ng

functiofy cenBEtsbNIacdO-dSINALXPIded Al rycaldigctied from-g-syli get juho. had

one member selected from the group consisting of ¢, **C ang 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 1s 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 methed for measuring the gastric-emptying
function according to claim 6, which comprises:
orally administering a composition of any one of claims
1 to 2 to a subject in whom a drop or acceleration in the

35 gastric-emptying function is suspected;



orally taken a conposition of any one of clains 1 to 3, as a test sanple;
and neasuring in vitro the anount of the |abeled C02 in the test sanple.
15 9. The method for measuring the gastric-enptying function according to
claim 8, which conprises: using expired air froma subject in whoma drop
or acceleration in the gastric-enptying_fgnction is suspected and who 20
had orally taken a conposition of any one of clains 1 to 3, as a test

sanpl e; measuring in meddo-ithe aousto@ic tB@ |ld%'?ﬁ§{7§gr Q2 Itrhet hfabetl%%t CO,
sanpl e; and conparing the measured value with the anpunt of the 25 |abeled

C02 i n expi retfF&itedc bl | @EtieEd PdaY a2eal t hy subj ect who had taken the sanme
conposi tion. 10. A method fior, dﬁﬁQ”Qﬁ%ﬂ@ggﬂgpgﬁﬁhﬁ1COBPr'Séﬂg% OQQ§I§ e

adm nistering to a subject a dyspe si a i agnosti c agent F°€1 ai m
5; and neasu%ﬂﬁéeﬁh§oga§ﬂﬁldﬁ@ﬁppf figef dnbeilen Basedcoatedein asmpinedopir

behavi or sof |l e 2 excret in_expired a The et hod for
dlagn05|ng d%gggﬁggg ag€%$d|%gc%%ﬂﬁgg cFa§ﬁ1ﬁﬁ %ﬁ%eéonﬁ?f%%s ql Same
oral |y adm nicspesi.hgjcm. dyspepsi a di agnostic agent of claim4 or 5 to a

subj ect in whom dyspepsia is suspected; conparing the anount or behavi or
of the | abeled C02 excreted in expired air collected fromthe subject with

the amount 5 or behayi or Aohet el |faheheds &Dih L ahlkegh b f&-ompa yhsg! thkeion
subj ect neasured using the sane diagnostic agent; and neasuring the
gastric- enﬁ?ﬁﬁﬂ&sﬂﬂﬂctlon of the subject. 12. A nethod for diagnosing

dyspepsii@ conpri si ngisikly uskpgr&xpiaied aiin Lekhect et f noma,subj epl, Whgqhad
orally taken a _dyspepsia diagnostic agent of claim4 or 5 ds a test
sanpl e; 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 accerding 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 wvalue with the amount of the

25 labeled CO; in expired air collected from & 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 anmount of the labeled CO2 in the test sanple; and
‘15 neasuring the gastric-enptying function. 13. The nethod for diagnosing
dyspepsi a according to claim 12, which conprises: using expired air
collected froma subject in whom 20 dyspepsia is suspected and who had
orally taken a dyspepsia diagnostic agentg;of claim4 or 5, as a test
sanple; neasuring in vitro the anount of the |abeled C02 in the test

sanpl e; conparing therfERsuUEES:NadUe Wt hathﬁz\iﬁé@é'ﬁ of. ahabet £d 295,:C02¢i n
expired air collected froma heal thy subject o had taken the sane
conposi ti on¢LaiY ‘medsar Fag theIgast #1 ciwpByPREPS indts ensPragtedine net hod

for diagnosing dyspepshd AGeOr dhad bi8und0 & AMA Or d2. HRCrRlfLIERe co
dyspepsia is caused by ‘an insufficient gastric-enptying function. 15. A
met hod for #EERIECIngnacgasiTbiairestlhatted darmente effjectt onth swbjasotnt
conprisi @g:or?‘sb AleG acﬁd tarﬁ[ efabcch_%q{u%d n%oﬁ?@ctge%stfr% n.ta?sﬁé nftlh / 35%'b'ect
treatment to a subject, orally admnistéring a conposf?|on 0 aﬁ@ one " of
clains 1 tonhsowred deagnosts caagedtagfostliai aydnor émadt o the subject; and

ing th t behayj f .the | abel ed C02. 5 ted i
xpired 51 beforo AR AFTGP THS GRSTTST REBLYTHaI e AR rntl 16 P et hod

for measuring a pharnaceutical effect of a gastrointestinal nedicine or a

t herapeutic effect on a subject %0 conpri sing: before and after
adni ni stering the gastroi’t Halt OF nE R I oY HERSIHG] SCTPT o7 HIT'y

admi ni sjering to the;siubj eskpare£ORROSI dd10RBEqaAMYHNe ;05 0l RIAB Ihd Ondqor
a diagnostic agent of claim4 or 5; and 15 conparing the anounts or
behavi or s §ga@a§ takered Ayprepsia diagnestic agent of claim 4 or 5, as a

test sample;
measuring in vitro the amount of the labeled C0; 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 CO0; 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
gastrointestinal nedicine. 17. A nethod for neasuring a gastrointestinal
treatment 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 of clains 1 to 3 or a diagnosticsagent of claim4 or 5 before and
after conducting the gastrointestinal treatnent; and 25 conparing the

amounts of theatrahel ed GO2uexeref edrd Ny expiihed:at indef orapand: aft et talﬂ?
gastrointestinal _treatment. 18. A nethod for evaluating _a pharnmaceutica

ef fect of a"'Yast roidiBstli REl “nBHi & FeBICshiehasapet] ¢leffedt obr® &S ihpect

30 conpri si @48 ;ngngas a test sanple, expired air collected froma
subj ect who had orally taken a conposition of any one of claine 1 to 3 or
a di agnostic agent ofCBPAFIA re sabafire anhdbalfiaerorsadi nilst et fipglacheO;

gastroi ngest. di ci : he :suhj ; qgQiS Lng .t : f
t he IabeFed&%%%kégﬁr%%e%%P%P?%Q%lZXg%ﬁgﬁeair e?gggygg eagfgg??ﬁgg%&ﬁﬁag
adm ni stratiormiofertthe gastroi ntestinal nedicine. 19. The measuring net hod
according to claim16 or 18, 5 wherein the gastrointestinal nedicine
affects the alinentary tract notor function. 20. The neasuring nethod
according to claim1B660ra I8thashifeh keabsethd o MRasukectbecphasnmeeutrcal
effect of a _ 10 gastrointestinal, medicine or the therapeutic effect aon a
pati ent SLﬁq%ﬁJfgﬂ??8ﬁ+%§%p@§§+%“5%ugﬁdabf: aPﬁBE%?iEggﬁ?tgﬁgt@iéwbjeCt
enpt yi ngo f unetdraringl. A use of a pyrimdine conpound for producing a 15
dyspepsi a di agnostic_agent, the pyrimdine conpound being |abeled wth
either or both isot opElLsF @ngnda%FeEoﬂV@PFéétPﬁ%@gaﬂjﬁiséﬁ@ﬁéOFQ%ﬁﬁéﬂaEOZ

gas in thehedyinandd hat exespied gL LXRI rRGhirdkkering to the subject a
composition of any one of claims 1 to 3 or a diagnostic agent of
claim 4 or 5; and

15 comparing the amounts or behaviors of the labeled 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 C0; excreted in
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expired air Dbefore 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 1s 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 diagnestic agent, the pyrimidine compound being labeled
with either or both isotopes of C and 0, converted into an
isotope-labeled CO, gas in the body, and then excreted in expired

air.



