-' - DESCRI PTI ON ORAL PREPARATI ON USEFUL | N MEASURI NG CAPACI TY TO
METABOLI ZE PYRIDINE 5 TECHNI CAL FI ELD The present invention relates to an
oral preparation that can be effectively used to assess, with high
accuracy, the existence or degree of a pyiidine met abol i ¢ capacity

di sorder; 10 pyrimdine-netabolic rate; etc. The present invention also
relates to a process for producing th98§§§gpﬂﬁ paration. BACKGROUND ART
5-Fl uorouracil (hereinafter sonetines referred to as 15 "5-FU'), various
derivatives thereof (such as tegafur, carnofur, doxifluridine, etc.), and

| i ke fluorouracil dr %?gggkggi%%qgﬁgi%ggNaﬁ%A#qﬁﬁggrggﬁgnggp%present. It

is known that 5-FU adm y 15 egraded by the
action of dihydropyrim di ne dehydEdgr0BBZE (FherreiNafter sonetinmes referred
20 to as5"DPD'), which is the first enzynme in the pyrimdine netabolic
pat hway. It is therefore believed that the concomtant use of a drug that
i nhibits DPBremryoatici@mativity is effective in sustaining the effects of
fluorouracil drugs such as 5-FU and the like. On the other hand, it is
known that when a fl udrGuPAeFH 25 EHGLISUCH LTSS O PR Ytk MISPErad-ed a

subj ect wi t hnBPDcafebd GdeRey i Qb1 aebiced DRRsach] Wilth ntiBg Hedgrd Sy Nehe
met abolized in a normal manner and results in an abnormally high
f | uor our aci [EX18FEHCE e €IFCEati 6h # PtHa iBleobdtavheircelPpreaisy ngl sawsie si de

effectsqfe. : kan g | Ve sy . : , in

or der t%éefggg%ﬁ¥§+§§ex f%??h?haagii?%%Lo?héfgg%ggﬁ?ég%ﬁ%g%égsgg#§prevent

the side ef redesenftd laimmograsi for drugicidbaghesislobrppairaidbme- met abol i ¢
capacity, i.e., the existence, degree, etc., of a pyrimdine netabolic

di sorder in the subject, before adm nistration of a fluorouracil drug is

35 bel i eved BAGKBROUNIPpGHRTant .
S5-Fluorouracil (hereinafter sometimes referred to as

15 “5-FU”), various derivatives thereof (such as tegafur, carmofur,
doxifluridine, etc.), and like fluorouracil drugs are widely used
as anticancer drugs at present. It is known that 5-FU
administered to the body is first degraded by the action of
dihydropyrimidine dehydrogenase ({(hereinafter sometimes referred

20 to as “DFD”), which is the first enzyme in the pyrimidine
metabolic pathway. It is therefore believed that the concomitant
use of a drug that inhibits DPD enzymatic activity is effective
in sustaining the effects of fluorocuracil drugs such as 5-FU and
the like. On the other hand, it is known that when a fluorocuracil

25 drug such as 5-FU is administered to a subject with DPD
deficiency or reduced DPD activity, the drug is not metabolized
in & normal manner and results in an abnormally high flucrouracil
drug concentration in the blood, thereby causing severe side
effects (e.qg., myelosuppression, digestive symptoms, etc).

30 Thus, in corder to effectively exhibit the action of
fluorouracil drugs cr prevent the side effects of fluorouracil
drugs, diagnosis of pyrimidine-metabolic capacity, i.e., the
existence, degree, etc., of a pyrimidine metabolic disorder in
the subject, before administration of a fluorouracil drug is

35 Dbelieved to be important.



-2- A nethod for diagnosing pyrimdine netabolic activity in a subject has
been reported in which an isotope-|abeled pyrimdine conmpound is

adm nistered to the subject, and the excretion behavior of the

i sot ope-1| abel ed netabolic product 5 dischayged fromthe body is neasured so
as to determne the pyrimdine netabolic tapacity, i.e., the existence,

degree, etc. of a pﬁfh@k@baefgﬁt o%lggsﬁ%gﬁhxh%etﬁ@téygiﬁgkmkgvgt

Pat ent Ebcunent 1) Granul es and su es contal ning I sotope-
| abel ed pyri¥i @i ﬁéba@ﬁbohuaﬁj@emd reppriet siraqdiahr sadysdarpan iabe1€d

pyr i midine ehafoli fecanaeiin diagngsl e prenatatLons, far yse n phe above

nmet hod. Ho I'so pyrlnl ne conpounds, ISGch & ur aci |
have, as vwﬂdxcagthQM/behaﬂmdn oy, tbbalﬁmnape—iabeaéﬁyneﬂuuyilcobesﬁmﬁﬂess,
although bul wder h ounds 15 thensel ves fine particles of
sever al <%ﬁ§%a%ﬂg$e LJE%'gg)g | 2% WP 'S Gt PR %ﬁéﬁh%%geﬁpéﬁﬁrgﬁefrom

i sot ope- | ab@jyedmlayzne mzé:harxm@@rr@apa@ﬁtﬁs iskch bye Séﬂ@i@rn@emﬂﬂe@ﬂée de:not
rapidly dissolve, and partl ¥§because of thls t he conpounds have

dlsadvantagé§'§u€Hré§l%ﬁ¥ﬁ RaL h%ﬁdﬂﬂ¥¥%¥hﬂab§%ﬁﬁﬁ#ﬁﬁcﬁat@ Pne XHpERE

l'iving body rrdm¥ati afi oarhﬂuw@ &Qﬁ%@ﬂ@ngfa%me%ugoh@amﬂé%\&s%% o-
differences. Therefore, in order to realize pyrimdine olic capacity

di agnosi s mnﬁﬁeﬁﬁéh@Yﬁﬁﬁ%ﬁﬁﬁtyomP@um%sd%@iﬁéérlQBSGV@T@éﬁﬁadhek@h6V@S
def ects; g0 b?%EmY@{h é%éﬁoﬂlﬁhEa Qggg %%gﬁgh sOFot NGe
reduce

|sotope | abeled neta |c pr o uct ca e non- unlﬁornlty
of d|agn03|§h§c@h®%%quﬂh@d() |nd|V|duaI di fferences can be decreased.

Pat ent Docunent 1: i 02/ 072153 hl et 30
DI SCLOSURE OF THE | NV E%?%%’P%LE Jr%%jee‘gé_}'\?%\/\g@enﬁri‘%}ﬁﬁﬁ' R &
obj ect of th€-preséht hawmntdsomeld &9 prowiodebaniter athaqreparattomliiiat can

Egpgisgytglsogg Sﬁ tr%%ﬁ%§%§tefghéwyg%§1 powéeré og sucgygggﬁggﬁﬂftab0|lc

15 themselves are fine particles of several microns. Therefore,
granules and subtle granules prepared from isotope-labeled
pyrimidine compounds as such by standard methods do not rapidly
dissolve, and partly because of this, the compounds have
disadvantages such as a slow and non-uniform absorption rate in

20  the living body and variation in the absorption rate due to
individual differences. Therefore, in order to realize pyrimidine
metabolic capacity diagnosis with higher accuracy, it is desired
to overcome the above defects so that variation in the excretion
time and amount of the isotope-labeled metabolic products can be

25 reduced and the non-uniformity of diagnosis accuracy due to
individual differences can be decreased.

Patent Document 1: International Publication No. WO 02/072153,
pamphlet

30  DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
An object of the present invention is to provide an
oral preparation that can be used to diagnose the existence,
degree, etc., of a pyridine metabolic capacity disorder, with

35 high accuracy and with little variation due to individual



35 high accuracy and with little variation due to individual -3-

di fferences. MEANS FOR SOLVI NG THE PROBLEMS The present inventors conducted
extensive research to 5 solve the above problens, and found that an oral
preparation prepared using a powder material obtained by m Xing and

pul verizing (a) an isotope-|abel ed conpound and/or a netabolite thereof,
and (b) a sugatreardigr. a sugar al cohol, enables pyrimdine netabolic
capacity diagnosis with high accuracy and 10 with little variation due to

i ndi vidual differences. The present invention has been achieved by further

i mprovenent g, %%egoﬁnséﬁ@ﬁmsEh@dbgéﬁLﬂﬁﬁ present invention provides the
follow ng ora preparations, production processes for the sanme, etc. 15

Item 1. An oral preparléei pnependucetntoom aopbwderd embtesiad mwiscairnedody

m xi ng apnd l.verizin a pyrimdin co nd and/or. a _netabolite
thereof,gingﬁﬂwghké %%%%%F3E§X8?Sr6g} G oﬁgétd?@j%ﬁlaPEﬁ%?r%%ﬁwhitrogen
atons is | afpelepdrutithsan d sotdpe, nangri) optauged wnalieing augar al cohol .

20 Item 2. An.oral preparation according.to iteml1, wherein a particle
i anet o at TBO0E 01 PHe Bonder Lak et o SH0CORSi 13864 OF | £ o P04t LB al

prepar at i on taeeebd] ngnd o4t emsd amrcdvorc@ng@?@@ dhereanpenspied a) in a
proportion of 5 t0 20 wt.% 25 [tem4. An oral preparation according to
item 1, wheVELRlEHe® dHFOEAE Capasity sdegpesiapeltdd nighcprFcuragmand An

oral prepar @atiitﬁglﬁﬁi@l)é didWd 49cht &1 Lho i\e(@%g&@ai he cumRERERt @Bk bSesent

mannitol. Item An oral preparation according to item1, 30 wherein the

conponent (&NVeBtigotivie legbebelievatily dndthae ilrapmyenents(pséd amihiieol
ltem 7. An q&ﬁgigépparation according to item1, which is a granular

preparation.
The present invention provides the following oral

preparations, production processes for the same, etc.

15 Item 1. An oral preparation produced from a powder
material cbtained by mixing and pulverizing (a) a pyrimidine
compound and/or a metabcolite thereof, in which at least one of
carbon atoms, oxygen atoms, and nitrogen atoms is labeled with an
isotope, and (b) a sugar and/or a sugar alcohol.

20 Item 2. An oral preparation according to item 1,
wherein a particle diameter at 50% of the powder material is 40
um or less.

Item 3. An oral preparation according to item 1, which
contains the component (a) in a proportion of 5 to 20 wt.$.

25 Item 4. An oral preparation according to item 1,
wherein the component (a) is isotope~-labeled uracil.

Item 5. An oral preparation according to item 1,
wherein the component (b) is mannitol.
Item 6. An oral preparation according to item 1,

30  wherein the component (a) is isctope-labeled uracil and the
component {b) is mannitcl.

Item 7. An oral preparation according to item 1, which
is a granular preparation.
Ttem 8. An oral preparation according to item 7, which

35 is produced by extrusion granulation of the powder material.



Item 8. An oral preparation according to item7, which 35 is produced by
extrusion granul ati on of the powder material. -4- Item9. An oral
preparation according to item 7, wherein the granul ar preparation has a
mean particle dianeter of 1400 mor |less.,ltem 10. An oral preparation
according to item1, which 5 is a preparation for diagnosing

pyrim dine-netabol ic capacidyan bieMdboaAlrobaladiaRARAt LON;@geording to
item1l, which is a preparation for determning gastric énptying capacity.
ltem 12. An 'Biieipr Epar a¥#ohl s GerERAgEI QN itGenelieani R tiicd eadprepaeatdifon
for di agnosing,fdyspepsig,, 10 Item 13. A process for producing an oral

preparation, the process conprising the steps of: (1) producing a powder
mat eri al by m xi ng andtepull¥éer huzi o Drepapytion diqre rdonpotnd aand/lor which

net abol i e there i i at,.| . one_of carbon at . _0xygen, at ons,
and ni trtg)’genl 15 %%gﬁgkggma?éregl\%ﬁﬁ%&a%g ﬁ?ortlc%g,m%ﬁﬁ%%%ﬁécsﬁ FoHRd/ or a
sugar al cohol; and (2)tefoffrul &t icwpt heepandetomatceniral ngbtai tedh iln thech

above step (1) .into a preparatiaon, ltem 14. A process according to item 13,
wherein a 2015|)05‘r PFSP@r%JaCﬁbtfg’rr g‘?t?ﬁ%l%%égﬁsﬁg%%r?rﬁ?tﬁﬁ“&dﬁé@ag?wt he step

(1) is of 40 pmor |asen lpemdrA preeesst 2aeAdongihg td emek31, Wier&hn
the oral preparation contains the conponent (a) in a proportion of 5 to
20 W .% 25 4% EnPIsPaMprBrdes déasnab Yy (CYSPEBRIA3, wherein the conponent

(a) is igotope-Iabel edruragkl . ldemekt. rA PEAGESS HACEAT GEAY 1.0 'aér%@&én-?f;
wherein the conponent (b) is mannitol. Item 18. A"process according to
item 13, whét€i RIPHRSS IPEEHIéREnthe ajtdps oot ope- | abel ed uraci| and the

component (b) is MmNt OLroqucing a powder material by mixing and
pulverizing (a) a pyrimidine compound and/or a metabolite thereof,
in which at least one of carbon atoms, oxygen atoms, and nitrogen
15 atoms is labeled with an isotope, and (b) a sugar and/or a sugar
alcohol; and
(2) formulating the powder material obtained in the
above step (1) into a preparation.
Item 14. A process according to item 13, wherein a
20 particle dizmeter of the powder material produced in the step (1)
is of 40 um or less.
Item 15. A process according to item 13, wherein the
oral preparation contains the component (a} in a proportion of 5
to 20 wt.%.
25 Ttem l6. A process according to item 13, wherein the
component (&) is isotope-~labeled uracil.
Ttem 17. A process according to item 13, wherein the
component (b)) i1s mannitol.
Ttem 18. A process according to item 13, wherein the
30 component (a) is isotope-labeled uracil and the component (b) is
mannitol.
Item 19. A process according to item 13, wherein the
oral preparation has a granular form.
Item 20. A process according to item 19, wherein the

35 step (2) is a step of formulating the powder material obtained in



Item 19. A process according to item 13, wherein the oral preparation has
a granular form Item 20. A process according to item 19, wherein the 35
step (2) is a step of fornulating the powder naterial obtained in -5- the
step (1) into a preparation by extrusion gganulation. Item21. A process
according to item 19, wherein the oral preparation is a granul ar

prepar ati on fravigtgpa (Mpampard Ipﬂ\%%argt%@tkﬁg e%réé@@n B2nd188$on > tem 22.

A process accor di ng to item 13 erein the oral preparation is a
preparation for di agnosisiggyr ﬁnP@W@fESS geCabéing fwapdeint y2, | themedd. the

process acc%ﬂln%rggakéﬁmr;%s wher. e \ibépstre%a?‘gtEEﬁ% ;r{gogt %an%qarglﬁar&lcle

preparation for determ ning gast ng capacit
process accatigimegetooft AUy wiretesn. the oral preparation is a

preparaton for diagn i.ng ~dyspe tem 25. e .of a. po i al
obt ai nedbby i Xi ng anﬁpm vgr i %[%?O%és’)s ﬁcﬁyF(%Jrﬁ%liL%e l%@ﬁpégha” (‘TIlBr g{i
net abol i te Ifalherephratiomhisch ateberstioneocef deagbani Rt @FeindXygen atons,

and nltrogent%.%) EB is |labeled with an isotope, and (b) a sugar and/or a
sugar al cohdi®"P8r Prothitig -a preparation for diagnosing pyrim dine

metabol i c capacity. |lUesm263, lﬁgozﬂifce%spglég@fdﬂﬁj &ld akenbi gl nad Ry nmxk ng
20 and pulverizing (a) a pyrimdine conpound and/or a net abolite thereof,

in which at ¥@asPIerRt i FhrlsoR BF%%ratdeéﬁfa@%ﬁ%rmldﬁ@g AREEBEHen atons is

| abel edlwt@@@yhﬁgt@@ac@d}ﬂ (b) a sugar and/or a sugar alcohol, for
producing a preparation for determning gastric enptying capaci ty 25 Item
27. Use of a powder natem af. obtriavedsbycadsding t@ndtpml Ver iviergitajha

4t bon at ome bxben o, “and PRt Tssdsmarrm 1 Tileed Eh et | Sorope,
and (b) a sugar and/ oftem shgaisaaladfohopowdar npriedieilngbaprepayatinindg or
di agnosi ng and pulverizing (a) a pyrimidine compound and/or a metabolite

15 thereof, in which at least one of carbon atoms, oxygen atoms, and
nitrogen atoms is labeled with an isotope, and (b) a sugar and/or
a sugar alcohol, for preducing a preparation for diagnosing
pyrimidine metabolic capacity.

Ttem 26. Use of a powder material obtained by mixing

20 and pulverizing (a) a pyrimidine compound and/or a metabolite
thereof, in which at least one of carbon atoms, oxygen atoms, and
nitrogen atoms is labeled with an isotope, and (b) a sugar and/or
a sugar alcohol, for producing a preparation for determining
gastric emptying capacity.

25 Ttem 27. Use of a powder material obtained by mixing
and pulverizing {(a) a pyrimidine compound and/or a metabolite
thereof, in which at least one of carbon atoms, oxygen atoms, and
nitrogen atoms is labeled with an isotope, and (b) a sugar and/or
a sugar alcohol, for producing a preparation for diagnosing

30 dyspepsia.

EFFECTS OF THE INVENTICN
The oral preparation of the present invention is
produced by formulating a powder material obtained by mixing and

35 pulverizing (a) an isotope-labeled compound and/or a metabolite



30 dyspepsia. EFFECTS OF THE | NVENTI ON The oral preparation of the present
invention is produced by formulating a powder materi al obtained by m xing
and 35 pul verizing (a) an isotope-I|abel ed conpound and/or a netabolite -6-
t hereof and (b) a sugar and/or a sugar al c§)hol into a preparation. Wth
such fornul ation, the oral preparation of present invention nmakes it

possi bl e t o wicaghesendy i madls@%arngﬁﬁm £ s%@%%womd gastric enptying
capacity with high 5 accuracy and with littlé variation due to individual

di f f er ences.Prergratienyl fithhaugeHamgdasioan fisotapd- Padedent ipst abothe
product Ca&m%%eﬁer£ﬁ§é$ﬁﬁd%¢%ﬁ&§%?g€ §§§é¥%%e°and %?H%sen#g?§ﬁlg

measur ement s m nut es mnistrati pr epar ation, so
t hat the t| rﬂ@tﬁéqm@e@aﬁ&ﬂlmfhendegmtmmtan@myang d;{patdleynumbbrhxg‘h

neasur e eb reaS| ng tients.

B BF DERCRI BT ﬁ%@%ﬁﬁﬂ%&éﬁ& %4?181 ¢ 1) 9R f?% %\ﬂﬂw FI5ERSIT or
of degradat@mnalBeém&ﬂgﬂnﬂa @Eﬁa@iopyWﬂIﬁnduﬁetsp@¥ﬁnhﬂi%d(m&a@béllc product
5-fl uorouraci.l &) Lx?,ﬁ a*LrYd % %% aserles of pyrim dine_ netabolizing
enzymes  ( diRYdPOpY T i e “GERYHHS sETEDRh) 2 %ﬁ‘aﬁﬁd SPYET i di nase
(DHPase), apdaauueedlapr opi epase rﬁﬂqdﬂ%@sélf):er[é;cﬂlﬂiﬂl%t%]atéoﬁl geirgeconpari ng
the results of observing, over tinme, 20 the behavior of 13CO2 excreted in

the expi r ed PAFPABREYHe@hERREhYhe shijee cREUE 5o Bttt 18 IBTSHATNA)LMoaRHom
the grapul aknpr epAsat i meabuEXAUDI L 2has 9@&&:@@%@1 L2b8Y %@ eﬁaﬁ%e@é A

figure conparing the results of observing, over ti'me, aV| or ‘o
1302 excr ePBEIEH ¢headisited air of three healthy 25 subjects (Subjects
A B, and C) to whomthe granular preparation of Conparative Exanple 2 has
been admi nistered. [Figure 4] A figure show ng, over tinme, the behavior of
' C2 3excr eBBEEF PEH&KIENPONedF aTHE JfRAPINGAEL i ent s suspect ed of havi ng

gastropar eSi[§ig\EPe Vﬂmﬂ quguj% emcgwaitnlgor%h%f beE%a\?Rgre o]f gegragatlon

15 (metabolism) of pyrimidine compounds (uracil, 5-fluorouracil (5-
FU}, and thymine} by a series of pyrimidine metabolizing enzymes
(dihydropyrimidine dehydrogenase (DPD), dihydropyrimidinase
(DHPase), and P~ureidopropicnase (B-UPase)).

[Figure 2] A figure comparing the results of observing, over time,

20  the behavior of 13C02 excreted in the expired air of three healthy
subjects (Subjects A, B, and C) to whom the granular preparation
of Example 2 has been administered.

[Figure 3] A figure comparing the results of observing, over time,
the behavior ofiucoz excreted in the expired air of three healthy

25 subjects (Subjects A, B, and C) to whom the granular preparation
cf Comparative Example 2 has been administered.

130,

[Figure 4] A figure showing, over time, the behavior of
excreted in the expired air of 20 patients suspected of having
gastroparesis, to whom the preparation of Example 1 has been
30  administered in Test Example 5.

[Figure 5] A figure showing the plasma 2-1¢ uracil concentration
in patients divided into three groups (normal gastric emptying
capacity, reduced gastric emptying capacity, and insufficient
gastric emptying capacity) based on the results shown in Fig. 4,

35 20 minutes after administration of the preparation of Example 1.



30 adm ni stered in Test Exanple 5. [Figure 5] A figure show ng the plasnma
2-13C uracil concentration in patients divided into three groups (nornal
gastric enptying capacity, reduced gastric enptying capacity, and
insufficient gastric enptying capacity) based on the results shown in Fig.
4, 35 20 mnutes after adm nistration of the preparation of Exanple 1. -7-
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The present invention is described

below in detail. _The Orallﬁé? aration of the gresent i nvention contains 5
an isotope-”%%glg@DByF?%1%$ nPBGnEHEand §N T30 et abol i t e t her eof

(hereinafter these areROpRLLERE {BfHI16M HQ.@@scf‘i@%@pB@%\% J{r@)é'e)ta]j_l-he ,

pyrim dine conpound for use in the present invention may be any of a w de
vari ety of conpounds H&\d ®§aa ROepymEticd aé shkelmteomntandvéest prefcenablys a

conpoundct h a at e. for i,m. di, ne. nme Lzihg enzyne,
and in Sar?%E3%§¥g%?h%ﬁ?%%%??ﬁ%%?%gl%%ﬁ?%?%ééﬁgég&%ﬁﬁﬁ)%%aﬁkgﬁl?% t he
first enzymghemevhe (byrémafitee mbtabolic gpakhnaysi refderdd vbngs body.

Speci fic exa such.,pyri m di ne conpounds include 15 uracil, thym ne,
and derivati@%%ﬁéﬂgﬁgo%p fﬁe derivatives of wuracil and thym ne are not
limted as long as th&nesepyemasdines ubspbat@srdondaPDn and sederg as their
final netabqlic products. formed_via the pyrimdine netabolic pathway are
di schar ged ﬂﬁveggﬁ?%ﬁgﬁfk?h@ﬁyagfeﬁﬁTVEHV&Fﬁ?tﬁr?%é?mﬁpu§ﬂéaP?V€$b@ific
exanpl es020 p@&iﬁﬂ@ﬂq@%}téﬂ@tﬂoﬁﬁsahﬁ'ciélq%eff@rbgﬁf T iRk BHEN @S- as
fluorouracil, 5-bromouracil, etc.; halides of thym ne, such as 5-

f1 uor ot hymi feSUBShidrotinieneyréredingmetehel irkey rzerer apne imxanpl es of

pyrim di ne carposnds: iG] e YEaGi hind @é‘i—ﬁg €o &%é-dﬁwwgma@ﬂs 52
Usabl e pyrini di ne conpounds include, in a |t?on to the "above conpounds,
whi ch ser ve fagsHi ¢reetrss dbs that pyr irordiDRDmet gbnpbtineks: hvbat isetive Jdyingdi rect

substrates .5t N eAIVIR, chafores BECGHER (08 hHALAG RLAA Y9R) yauhi ch
are netabolized or

15 uracil, thymine, and derivatives thersof. The derivatives of
uracil and thymine are not limited as long as they serve as
substrates for DPD, and as long as their final metabolic products
formed via the pyrimidine metabolic pathway are discharged in
excrement such as expired air, urine, or sweat. Specific examples

20  of such derivatives include halides of uracil, such as 5-
fluorouracil, S5-bromouracil, etc.; halides of thymine, such as 5-
fluorothymine, 5-bromothymine, etc.; and the like. Preferable
examples of pyrimidine compounds include uracil, thymine, and 5-
fluorouracil.

25 Usable pyrimidine compounds include, in addition to the
above compounds, which serve as direct substrates for DPD,
compounds that serve as indirect substrates for the enzyme, i.e.,
precursors (including prodrugs), which are metabolized or
degraded in vivo into substrates for DPD {such as uracil, thymine,

30 5-fluorouracil, etc.}. Examples of such precurscrs include
precursors of uracil, such as cytosine, uridine, and phosphates
thereof (e.g., uridylic acid); precursors of thymine, such as 5-
methylcytosine, thymidine, and phosphates thereof (e.qg.,
thymidylic acid); and precursors (prodrugs) of 5-fluorouracil,

35 such as tegafur, carmofur, doxifluridine, etc.



degraded in vivo into substrates for DPD (such as uracil, thymne, 30
5-fl.uorouracil, etc.). Exanples of such precursors include precursors of
uracil, such as cytosine, uridine, and phosphates thereof (e.g., uridylic
acid); precursors of thym ne, such as 5- pethylcytosine, thym dine, and
phosphates thereof (e.g., thymdylic acid); and precursors (prodrugs) of
5-fluorouracil, 35 suthe astbbgafts offar pokiiniddexiddupoldings £i@mpodnd The
nmet abol ite of p riniding conmpound i s a conpound, that corresponds to a
et abol i ¢ i nUEH e GFECBRAE HeP Py FPREAPHEE ICORpBERASaRT HAe BaFRids a
substrate faforgpduyel Bhdi figat MREabel b2 NG eRAYERe aBF A hRARLHEM ar
di hydropyrimdinase 5 (hereinafter sonetinmes referred to as "DHPase"),
whi ch is t hé©iSECdrd 1Bz i BRE pyriantdiovd anedabpiierFarhdayase t he
living BodyhiR j-d Qaa inat.ten Hmes,tef e to as
"R- UPase"), &hich ?EEEEegﬁﬁﬁﬁg@gnggﬁ%g%%gégﬁf%c gi%%% gé g?ﬁgaé%%ggfites of
pyri m di ne csBsvdnaszinel tddhgi hydioitie metadodihyphrdtweyniinethand ving
derivatives e e.g..,.halides of ,.dihydrauracil, such as
5- | uor odi hydr ﬂr§%ié %ﬁ%}%ﬂ%goP%ﬁﬁﬁée\Mﬂegﬁ¥n§gF9§ FLLIFESr BEERT IS LBHRSse;
aﬂd R ]lgr?i doir-opsal' £, agiitth Qs uﬂ;ﬁitdﬁixszplémzyméc_ @ie@ifﬁ@de%{pil\é@t byes
t hereof (e.q. alides of _a-ureidopropionic acid, such as
quoro-R—ur%Fggg?%ﬁ?%%i% acid™15 and éFW@és18?9%g%ﬁ§Jpﬁ%PEB%HFVric aci d),
whi ch sebve dsydsubsimaies dhar dR-URasiered Rhkhecpr esent, ihaveats agy Conponent
(a) is prefe yrim di ne conpound, nore preferably uracil, thénine,
rn W

rablly a . . .
or 5-_f!uor8%%¥8¥??r% rstHH9 ﬁ%r%f 1§F€F%SVQIQU¥@%5%éﬁﬁa&h?.l%kﬁﬂ Reh
pyrim di ne geppaund anddior, gt @Qplzbﬁ%steb%ﬁafB-&Péi&@%ogﬂoﬁ{‘@ i€seftL
invention, at |east one of the carbon atons, oxygen-atoms, and ni'tfogen
atons in t h&TRHPeEMPRMNE 1 apefedivd derdNatsBeapeiermd i(Sotoperdlsdgst of
limted, and_spechdi.G . &xanp i de 13C.__14GC I SN. e ,i sot ope
may be 25 rgdioact§%e£%ﬁ non%ggﬁig%%%ﬁ%g,§g%?%1§%}&%g8?8ggqfiﬁf:éﬁﬁgh are
non- r adi pacehdehabideprodt Erabéeddiramttyeivi enpdi ntwhdfchsakety .as
substrates for PB-UPase.
In the present invention, Component (a) is preferably a
pyrimidine compound, more preferably uracil, thymine, or 5-
fluorouracil, and still more preferably 5-fluorcuracil.
20 In the pyrimidine compound and/or metabolite thereof
for use in the present inventiocn, at least one of the carbon
atoms, oxygen atoms, and nitrogen atoms in the molecule is

labeled with an isotope. The isotope is not limited, and specific

13 14 i8 .
c, °C, O, and . The isotope may be

i3

examples include
25 radioactive or non-radicactive, but “°C, l80, or 15N, which are
non-radiocactive, are preferable from the viewpoint of safety.

The pyrimidine compound and/or metabolite thereof for
use in the present invention may have one isotope in the molecule
or may have two or more isotopes of the same or different

30  elements. Although not limitative, it is preferable that a carbon
atom or oxygen atom in the pyrimidine compound or metabolite
thereof be labeled so that at least part (C or 0) of C0s produced
via the pyrimidine metabolic pathway is labeled with an isotope.
Examples of such pyrimidine compounds include those having an

35 lisotope-labeled carbon atom at the 2-position of the pyrimidine



The pyrim di ne conpound and/or netabolite thereof for use in the present

i nvention nmay have one isotope in the nolecule or may have two or nore

i sotopes of the sane or different 30 el enents. Although not limtative, it
is preferable that a carbon atomor oxyges atomin the pyrim dine conpound
or netabolite thereof be |labeled so that at | east part (Cor 0) of C2

produced vigdihe pyrigidiing cnekaRold < spathway, i EcLa féijwrtalmnaﬁoz ope.
Exanpl es of ;such pyrim di ne conpounds include those having an

i sot ope- | abel ed*¥at bsh dierParaghle 2-position of the pyrlnldlne - 9-
skel eton. Specific exaﬂRJ%%thB&'H?F]%&%%Qh%agﬁéﬁ%ﬂHE&%b| &@QD é}%%87£§b§|6d

fluorouracil. The nethod for b ne conpoun
met abolite ﬂ%ﬁﬁ@@ﬁlﬁﬁtFb%#ﬁq%Gm@bea331$ﬁnnknnedmabbvauxsabove51$|mﬂied and

a wde vari et. co i I n_be e asaki,, "5.1
Appl|cat?onQJ¥1%tgblgxﬁg%ﬂgggévgﬁgﬁﬁﬁnlcaOnvﬁ?%é%%%fﬁmgj&éﬁaﬁﬁnﬁ%aRy0|k
(Jgurnal of egpamese S}imadus,t FYp). ll@ﬁpllk chppihn edt Bosoxd I&o&bbeslszotmeﬁdam
Medi ci , " 9- 163 1975

M BAD O soronpennss s kBl OB Rugal LRt B e R o) 308 ed

pyrim di ne ‘ceppousdscanst mtabel E&@&ﬁé@&%oﬁeéi@lﬁ@”@b%mébyy ayai | abl e,

and these caomrercjal products are conveniently usaple. The ortion of
Conponent (§?vgﬁgyheI&Qﬁ?”%%eﬁﬁra%ﬁ%nﬂ63ﬁ (1fHe) pr%%l%ﬂaﬁanv g%@i%@?09ﬁ§

exanmpl ejousual | ¥5548 o 2oowt;. %, f5 QBQEeBEbéﬁbﬁsté%t%éem@ab@iéﬂ1 VR €dine

preferably 8 to 15 wt.% The ora reparation of the present vent1 on
contains, CAMRAEREF GG @%@ﬁﬁéh‘é@ﬁ ?lmre0§ @nga@or@mﬂﬂq;raléys@g@xl@l@@hahd

(her ei naf t . pLbesenRfe SAUTPLNBS L &1 51 edol0na5, Compapent | (B)"). The sugar

for use in the present invention I's not ng as it is
phar maceuti cal | y accephabpecpExdmpl e§ Gbmpenit g@gans ithelude gropasa;ion

R R o M
di sacchby i desgfertiely Anmiiog 1Bhese}, glrucosecande Sacaidse sare pt efiersabl e.

The oral preparation of the present invention contains,
in addition to Component (a), a sugar and/or a sugar alcohol
(hereinafter these are sometimes referred to as “Component (b)”).

The sugar for use in the present invention is not

20 limited as long as it is pharmaceutically acceptable. Examples of
such sugars include glucose, galactose, fructose, xylose,
arabinose, mannose, and like monosaccharides; maltose, isomaltose,
cellobiose, lactose, sucrose, trehalose, and like disaccharides;
etc. Among these, glucose and sucrose are preferable.

25 The sugar alcohol for use in the present invention is
not limited as long as it is pharmaceutically acceptable.

Specific examples of sugar alcohols include erythritol, mannitol,
xylitol, sorbitol, maltitol, reducing paratinose, lactitol, etc.
Among these, mannitol, xylitol, and erythritol are preferable,

30  and mannitecl is more preferable.

In the present invention, Component (b) is preferably a
sugar alcohol, more preferably mannitol, xylitol, or erythritol,
and still more preferably mannitol.

The proportion of Component (b) in the oral preparation

35 of the present invention is, for example, usually 80 to 95 wt.%,



25 The sugar al cohol for use in the present inventionis not limted as
long as it is pharnaceutically acceptable. Specific exanples of sugar

al cohol s include erythritol, mannitol, xylitol, sorbitol, maltitol,
reducing paratinose, lactitol, etc. Amng{hese, mannitol, xylitol, and
erythritol are preferable, 30 and mannitol is nore preferable. In the

present i nvepidikaddempanestod by iss Qﬁ@frﬁs@l@ke%ergggfrsa@'t%ow wrre
preferably mannitol, xylitol, or erythritol,  and still nore preferably
manni t ol .~ THea3bpor th8ntetalcoifichénet (B)e inrehsasdian- preparation 35 of

the present invention s, f@r.e al . %, -410+
preferably 82 to 94 wt.% ghéonéﬁgﬂgﬁgggﬁgb6§Y8§96%95%§ﬁﬁ£942)Bégggeoﬁr?%e
total wei ghtPXFPaREipneparatd mresthe tatdrdioh Coppbnertxa{p)et 04T ipoA&HD

(a) in the repatatio f r t i ntion i.s, for.exanple 400'
to) 1000 5 pars By et gt ey ot Enerher oY o el ke
nore pref er ablefe58D1y051A 50 parss pbyt swighieight, Coffpomgiinehl) (b perpek0Q00
(B in such A8 P8 FarERor S GBFBIRETE et echr AcyTor iogy P o nRENEbER | c
di sorder di agnosins. (30 Theswamak prepar@iiorOfimbheves asgrNtackavenyian is
produced by formulati ng a powder material contalning Conponents (a) and
(b) into a prEparatren et e owdésorerediaonaséd - for preparing the oral
preparagpon of the pr %nbrja[‘\éﬁﬂ?é{%tii%n gbtaidied- v x4 ag,Comperent s (a)
and (b) in the above ratio and 15 pulverizing the resulting mxture. The
oral prepar ®CEHCEE Phel Prodeitngnyerrvidny majchavk catieisdne Conpusintison as
t he powder terhal t I i i i nents
- addi t1on o he pondar™ mabory oot Shiy fie FoHER AL P SeckCTRE
Conponent s Paprandngbyhe mr2a pheppovitien wdt eheaprasentsdinvabt yoselect ed

of ‘the orar “braparary o RS 0n sebBt Fhrnt Rbeor e araeran,
15 pulverizing the resulting mixture.

The oral preparation of the present invention may have
the same composition as the powder material after pulverization,
or may contain other components in addition to the powder
material. Therefore, the proportions of Components (a) and (b) in

20 the powder material are suitably selected according to the
proportions of Components (a) and (b) in the final form of the
oral preparation, the preparation steps for the oral preparation,
etc.

The powder material may be obtained by mixing and

25 pulverizing pharmaceutically acceptable additives together with
Components (a) and (b), as long as the effects of the present
invention are not impaired. Such additives are the same as those
that can be added when formulating the powder material into a
preparation. Specific examples of such additives are given

30 hereinafter.

The particle diameter of the powder material is not
limited as long as the particle diameter is a result from mixing
and pulverizing Components {a) and (b), but in order to increase

the accuracy of pyrimidine metabolic capacity diagnosis, it is

35 desirable that the particle diameter at 50% be 40 um or less,



etc. The powder material may be obtained by m xing and 25 pul veri zi ng

phar.maceutical |y acceptabl e additives together with Conponents (a) and

(b), as long as the effects of the present invention are not inpaired.

Such additives are the sane as those thaglgan be added when formul ating
p

the powder material into a preparation. Specific exanples of such

additives ar i 0 rei naf . ticl I ter. _ofat powder
material is ﬁroetgﬂe\él%?ﬁ?t gge%{lg ({%%tsgg’s %-Iphcg ngjgf:et ?%Fgeg%]g t"itﬁcoi féoaﬁh(r?'esul t from
m xi ng and pul veri zi Ry<Ce¥pbhernandrsand thy, pdbuteri nabederl tayrd poréase

t he accurac f Fi.m.dj L .C.. canaci {. L 0S] it. is,_ 35 desirable

that the paﬁaﬁcﬁrgﬁélbghng%gfg gbgg%%gedﬁp%ur?&)éﬂhgggl&{ 'Sspclgr Eb%%a ey 30 pm

or |ess, ancgamrielpreafenatdy 25 60320s mo Prheber abke axanpkesaotidhe powder
article size distribution such

mat eri al _ar e, powder rial s havin p

that the® parti€l Bt p Bt or g OOM | & %Sﬁm BPTE R AP ReC AT 615

di aneter at 190%ei 82200y pnwirtliess; s1ms eliprefienabbe axanphas ane pdihasee
having a particle size distribution such that the particle dianmeter at 50%
is 30 pm or 1E&eLeandt t e pgar BPcle < drfstcer 2atl tomditde Phertaesd; and

still nore preferabhe I ar t ' fi.C i

di stribution_ such thatﬁ%(ﬁjgpp%g??l c%%cli 1%‘13?{1%2%%&9%% Og%l:esggaltﬁ%f%o aﬁfr% and
the particl &D@SgnmBEEBENGt2 JOWSiFde 19l 20 diG tpAPLLEen ofuch shablefheratantiigle
havi ng ch tcle.,. size .di stri i,on p re .t.he oral preparati.on
enabl es%ICorcrlg%ﬁ%%‘tgk(%S E%Ogé bl% gbé%%ged&l’ntagﬁe%iga?anrgtlgggydg?m%terﬁ%tdtggﬁd
uni formrat és flAetebyC maki ngse tofpas pobtier traaidhraigriosevpys i suahi paerthcle

met abolic c i i i.gh CY.. e erein, th ni ngs of

the particl gegga%%%%f%ﬁogo%aﬁfd%% i)egleééﬁlggn‘glfgrarﬁtlgaﬁ]g?gf%e powder

mat eri al ar €cmponémt | Gistot be sodartedfint heepatticd ésdef athe povidernnd
er_fraomthe part

e S RS LIRSt Bt % ST e
of 15 metabolic capacity with higher accuracy.

As used herein, the meanings of the particle diameter
at 50% and particle diameter at 90% of the powder material are as
follows: the volume of the particles of the powder material is
integrated in order from the particle with the smallest particle

20 diameter, until the integrated volume accounts for 50% or %0% of
the total volume of the particles of the powder materizl, and the
particle diameter of the last particle integrated is the particle
diameter at 50% or 90%. The particle diameter at 50% and particle
diameter at 20% can be measured using a dry laser method

25 (measurement conditions: a focal distance of 100 mm, a number of
averaging processes of 10, an averaging interval of 5
milliseconds, and an air pressure of 0.4 MPa).

The pulverizing treatment used for the preparation of
the powder material is not limited, but pulverizing treatment

30 using a dry mill is preferable. Specific examples of dry mills
include hammer mills, pin mills, jet mills, etc.

The oral preparation of the present inventicn is
produced by adding, as reguired, additives such as excipients,
binders, pH adjusters, disintegrators, absorption enhancers,

35 lubricants, colorants, corrigents, flavors, etc., to the powder



the total volume of the particles of the powder material, and the particle
di aneter .of the last particle integrated is the particle dianeter at 50%
or 90% The particle dianmeter at 50% and particle dianeter at 90% can be
measured using a dry |aser method 25 (nmeasurenent conditions: a focal

di stance of 100 mm a nunber of averaging processes of 10, an averaging

interval of fucdBibhi sga@ndssmandian ahé AILITURE AfxO,A NRR). zThe
pul verizing treatment used for the preparation of the powder material is
not |imted PIRATGELGRIVZR iy trredireht SUQD agsiongnal akiomicr anstheef er abl e.
Specific examphnigobsOEyamld | finibRCluds, hammer ALLL %P ThE Sord &l ML S,
etc. The oral preparation of the present i hventi6h 18 produced %y addi ng,
as required,praddireives. siibiknashexeipi eneparabigderfs thpHradfarst ersiention

di si nt egeat ars, t] hancer 35 lubricants,, col orants orrigents,
Flavors et o BORRRP o M08 She R REET ST P Ren Pt ieEing
m Xt ure int @sather epal atramreitdoa inedtaretfihagucbrias granul ati on or anot her

form ng procedure, which is,sel ected according to the formof the
preparation. Wen theS@?&F§b?éﬁﬁwgﬁ@§nogfagﬁé-ﬁ?%%éﬁ?tiﬁ@%ﬁ??dﬁag teTa

powder prepaiait0n:ibheipowder 18etest al sasrFUChetaNheunsad sidtrt NeeRFAln,
preparation in the_final, form Specific exanples of additives that can be

used for f8FRIFEPT oY nidiUde SPER B, SVARERTO} ef ¢Hled WihHEBY StieaT
dextringo mymeisbAkte XYdddiOh cBORPILO) o 18fHLRT I LY ci&@'c%'rgg}&%%ydﬁé&%,lo

phosphate, sodiumchloride, glucose, calcium carbonate,
crystal | i nec&&plalbste asliludase, ahdidatee erdi pllkmtexcimaents: wtwmol ,

sinple syru 0se; .sal.ut.i , i , ti j ons,
car poxymet Pyl el T ol ooat Garboryhet Pl el Fal a6 agui it ongrt A i
met hyl cel | ubgsetinysirintipnepytastdrinsainnicesdulodd madboxypeopylcdllludbese,

PO L Y Sl B0y oo, AL ookl SBLALT N Ll PELL o

ci trat eldi hjddateypaiwdedlslosodipmhywtnghydr ogeiidqios pbat-einahhyidiodbus ,

sodium di hydrogen, = g trin, pullulan, and like binders; citric acid, citric
anhydride, sodium citrate, sodium citrate dihydrate, anhydrous
sodium monohydrogen phosphate, anhydrous sodium dihydrogen
phosphate, scdium hydrogen phosphate, anhydrous sodium dihydrogen

20  phosphate, and like pH adjusters; carmellose calcium, low-
substituted hydroxypropycellulose, carmellose, croscarmellose
sodium, carboxymethyl starch sodium, crospovidone, and like
disintegrators; polysorbate 80, quaternary ammonium bases, sodium
lauryl sulfate, and like absorption enhancers; purified talc,

25 stearate, polyethylene glycol, colloidal silicic acid, sucrose
fatty acids, hydrogenated oils, and like lubricants; vyellow iron
oxide, yellow iron sesquioxide, iron sesqguioxide, f-carotene,
titanium oxide, food colors (e.g., Food Blue No. 1}, copper
chlorophyll, riboflavin, and like colorants; ascorbic acid,

30 aspartame, sweet hydrangea leaf, sodium chloride, and like
corrigents; and the like.

The form of the oral preparation of the present
invention is not limited as long as it is a solid preparation,
and subtle granules, granules, powders, tablets (including naked

35 tablets and coated tablets), capsules, pills, and other forms can



phosphat e, sodi um hydrogen phosphate, anhydrous sodi um di hydrogen 20
phosphate, and |li ke pH adjusters; carnellose calcium |ow substituted
hydr oxypr opycel | ul ose, carnell ose, croscarnellose sodium carboxynethyl
starch sodium crospovidone, and |ike disisntegrators; polysorbate 80,
guat er nary anmoni um bases, sodium |auryl sulfate and |ike absorption

enhancers; piyiddiedctal 85 &&siste@ar atréon gp(%%%h%@%r@h)éﬁ‘roeﬂh&%é qirdal
silicic acid, sucrose fatty acids, ogenated oils, and like lubricants;

yel | ow i ron Siads, 0§eF1P%vm9rS&ﬁltsé§&je%s@rae ITRRBAAE CRLRAAGACAENS psedr Gene,
titani um oxifig: 16089601 OF L (Fanu kO %deﬁkyQERB%BQQGuﬁQPE&%nuﬁgfOrOphyl

riboflavin, and |iKe col orants; ascorbic aci aspart sweet
hydr angea | eafepagadi one alashiags, ban€X¢Iu@10ncgmﬁngEﬁnzpnﬁuaietheefeﬁﬁﬁd The

form of ghe oral prengjati on. of NG ALesenion | Wentl n Lo, oty Logited; as,

long as It is a solid preparation, I e "granufes; granu es
tabl ets (|n@t@@m&grnpkembﬁﬁiﬂoableneIaﬂﬂlqeatedleamﬂameﬂer edpsbtes, pllls
and ot her forns 13- be selected as desired. Anong these, to further

enhance thepﬁgpﬁeégéé%fl%hékﬁ}8§@%? ?m&%%%ﬂ&ﬁ 169%dﬁ}§ﬁ'6?@6ar%ﬁ¢%%§béﬁch

as subtle goardl eso@ne gr=apukhese ﬁ&EEéﬁ%bR?rRDQUh§ﬁiﬁkﬁﬂﬂ|aWﬂmQJ%H@rat'Ons
produced by extrES|on ranul ation, are erred When t he oral

pr epar at i on GGFPHHET prE Hlﬁﬁeﬂ??o%PQQ;@apaéFéﬁ%ﬁeﬁlﬁﬂQQﬁévan%n?rQQWéaﬁean

particlepdi @&F@Féf_‘a@ioﬁ hehaREePBY AL h O S meftgboﬁ:{(@r@e!p%cﬂ% QUA% nd<Q0 ,,m-Qr
| ess, preferab 50 to 1200 m and nore referagﬁ% 100 to 0 pm Wen

the granul QllgB?ép%?%HlﬁﬁY haBhs RAFtaCpar gl anetati afetbe, Prérs gtdml aan Ioe
preparati ongnables Py dMQErQ@%&ﬂxglé%ecﬁgéﬁé&y ég¥f9§5§n2‘t$kln gher

accuracy. The particle dianmeter of the preparation-can b asured using a
vi bration smeaeuﬁem¢mﬁiqpmee@tﬂscewbqt Shgifgr aRP $reds urSershtinapplarginiseRobot

Shi Tt i e o7 5 Rt €8, 18 2R B Y Feerval Biit delony.” Atrerts > °
admi ni steri agdt hepworzd 1@Kepaaht®fnﬂ(ﬂedohd present
After administering the oral preparation of the present
invention, the pyrimidine metabolic capacity, i.e., the existence
or degree of a pyrimidine metabolic disorder, pyrimidine
metabelic rate, etc., in a subject, can be assessed by measuring
20 the excretion behavior of the isoctope-labeled metabolic product
excreted from the body. Therefore, the oral preparation of the
present invention can be used as a preparation for determining
pyrimidine metabolic capacity. Further, as described hereinafter,
since gastric emptying capacity can also be assessed based on the
25 assesgsment results of pyrimidine metabelic capacity, and
specifically the results of measuring pyrimidine metabolic rate,
the oral preparation of the present invention can also be used as
a preparation for determining gastric emptying capacity.
Embodiments of the preparation for determining pyrimidine
30 metabolic capacity and the preparation for determining gastric

emptying capacity are specifically described below.

Preparation for Determining Pyrimidine Metabelic Capacity

Since the oral preparation of the present invention can

35 be used to determine pyrimidine metabolic capacity with respect



invention, the pyrimdine nmetabolic capacity, i.e., the existence or
degree of a pyrimdine netabolic disorder, pyrimdine netabolic rate,
etc., in a subject, can be assessed by neasuring 20 the excretion behavi or
of the isotope-I|abeled netabolic product _iexcreted fromthe body.
Therefore, the oral preparation of the present invention can be used as a

preparation forcrdeben Btahdg, duyr-E dipe. mesahobiciGapasd thetapuitber, as
descri bed hereinafter, since gastric enptéll ng Capacity can al so be
assessed baseFBHieinetDs peugsvenn tesudaislofopyEher ditmetienabol i c

capacity, antasSRRELLLCabLY diigoresul e DiIBASUELOG AL 0, SRIARO! | C
rate, the oral preparation of “the presen§>|nvent|on can al'so'be used as a
prepar at i on Fancidererahai higprgas eirbodnptiyd.ng foapasiny . thenbadi nprésa ot ibhe
pr epar at on r..de 1L 0l n: r.i.m dine. 30 netabolic.capacity.and the
preparat?on(%gfhekgég%ﬁéggﬂgﬁgﬁgbcaséa J?%ﬁéagé%%d%PyCgﬁgrébgb??icaIIy
descri bed bealyvownidPnepas@atiicdncf eppbetey imi ng Pylisew<di ne Metabolic Capacity
Since the oral preparﬁékon 8f the present invention can 35 be used to

det ermi ne pyrim di ne Bb61'f O Hp & TEG TR ¢ pregent gl teRilstence,

degree, etc.admahiatgysd Mdingusgtabolbit e8! defridiNE rRr 8RAEBSIQN 1S
useful for the detectjon, neasurenent, and diagnosis of a pyrimdine

met abol i ¢ diEBRGeFY: SHetia ErcBRYFR i Oifs SerdeRodl iwmidipe betakplitisdner al
preparagfon 5 Ehesis et sbnvenk i ol rsﬁgr ti f d 1 ni ng
pyri m di ne neﬁg%gligDca acip? érgﬁgé9?§%%835?“ eﬁﬁ%ﬁggg?g#ypﬁéggg%tion of
the present “ilFvBat Yoy | Sersdnphlet e@btioea sabpersd wict Bsner Medaliywi ni di ne

nmet abol i c LEyy . QF i C er.) ripdi tabol.i.zi ng
10 angymes (oPo DPace BHA" B O R el B i ' PRI G boay
(her ei naf t eithgopeepaiess osf disr metdloodissad 1'Yhdabtaged siultjcenttibol e grywiuntdi ne

doar aded | e et Ao e BrSduEtS = EA=as R AEn P 5 i g (e
f 3- am nb? sobutyrizs agicdn NHBFi€O2l. 15 etc., as shown in Fig. 1.

The final metabolic product CO, thus formed by
metabolism is excreted in expired air, and P-alanine, F-B-alanine,
or P-aminoiscbutyric acid is excreted mainly in urine. Of the
final metabolic products thus excreted, at least one of CO, and a

20 final metabolic product selected from fB-alanine, F~B-alanine, and
f-aminoisobutyric acid is labeled with an isotope, depending on
the isotope-labeled site of the pyrimidine compound and/or
metabolite thereof used as Component (a). Such an isotope label
is used as an index to measure the excretion behavior (the

25 behavior of excretion amount or excretion rate over time) of
these final metabolic products using, as a test sample, expired
air when CO; is labeled, or urine when B-alanine, F-f-alanine, B-
aminoisobutyric acid, or ammonia is labeled.

The pyrimidine metabolic capacity of the subject can be

30  determined from the thus measured excretion behavior (the
behavior of excretion amount or excretion rate over time) of the
isotope-labeled metabolic product.

When the oral preparation of the present invention is
used for determining pyrimidine metabolic capacity, the dose of

35 the oral preparation of the present invention is not limited, but



The final netabolic product CO2 thus fornmed by netabolismis excreted in
expi.red air, and R-alanine, F-R-alanine, or p-amnoisobutyric acid is
excreted mainly in urine. O the final netabolic products thus excreted,
at |least one of CO2 and a 20 final metabaljisc. product selected from

a-al anine, F-R-alanine, and a-am noisobutyric acid is |abeled with an

i sot ope, depen@ﬁmgemablyhﬁnLﬁ@ﬂ@mecbab@$§ﬁhdﬂn ecaf 1the pwo mydi Ay conmpound
and/ or netabou%ar E iﬁgf used as Conponent ga) Such an isotope | abel

i s used as amrgnTdeR Yol e ut® e BkcrIEIB bekavi or (the 25 behavi or of

excretion amount or exgfef i.@An aﬁl@e ouen bhEBlrof; orf %%S%hélﬁfé tabolic
products using, as a test sanple, expired air when I's ed, or
urine when RIBIeRAIAB, LT F@%HeéﬁllﬁéngWYWW@OE@‘F@M@%@IG@%@EYamﬁ)msa is

| abel ed. 5Th r@&%kgbgéngoqﬁ&ﬁgglbSm%@%@Eﬂt¥a0% %2 1ﬁﬂ§%§%%o&§eﬂgg=m%90 a

det er m ned om the thus nmeasured excretion avi or
excretion amﬁﬁﬁbOént@xth@maqﬁ1thatecmwﬁﬁsUBmEbpe$lawEﬂajSm&opﬁ%kﬁbﬁbedted

Lood Tor _dotr MR R Y aPnCRB Abol (5 CaBaETly, PRBTDSY 61 - 35 Che

used for determ hing yrlnldlne ne
or al prepar@teparat1®me1mﬁ£$@mtmnﬁyménmeﬂmbb$1@0¢a¢3dmﬁyﬂif Aububéct ican

f erabl 1 to, 2000 d ferably 10 t
500 7. of CaBRERL (%) RO Ber Ry A PSP b BRa 4 SRUBTLEheipt esent

i nvent | um f excdet esimi mdigutp)éhdnbﬁtf@tﬂﬁ{[ abeki 6v&APAGId)Y ofl &sb§op%ﬂ%%é§éabl e
to use as Cbnponent (a) a pyrimdine conpound and/or a netabolite thereof

that causes“Paot'¥p&N &858 Ba Tomd Pwedakpi stading fhex preearatiioragoatiesul t
of metabol i sabjbst %@%s%rlﬁgep%@éﬂe‘lﬁabw@d RYS, %ghggem%t Ql %eﬁfp&?' ty

of a subject can be determ ned fromthe excretion avi or avi or
of 10 excre?#énoﬁﬁﬁﬁhﬁu§ﬁﬁcéxcret|on rate over tine) of isotope-Iabeled

@02, which can be foupd.fhy:ad %Egﬁigg %ﬂﬁaﬁﬁ% acation o the, ?%%?é%%
and neasuring isotope-|abele excreted In €& éxpire arr “Of ’
subj ectld a pyrimidine compound that forms an isotope-labeled compound

other than isotope-labeled CO;, such as P-alanine, fluoro-f-
alanine, B-aminoiscbutyric acid, or the like, excrement such as
urine, sweat or the like is used in place of expired air as a
test sample.

20 When expired air is used as a test sample, the method
for measuring isotope-labeled CO, contained in expired air varies
depending on whether the isotope used is radiocactive or non-
radioactive. Conventional analytic methods are usable, including
a liquid scintillation-counter method, mass spectrometry,

25 infrared spectrometry, emission spectrometry, magnetic resonance
spectrometry, etc. From the viewpoint of measurement accuracy,
infrared spectrometry and mass spectrometry are preferable. When
excrement such as urine, sweat, or the like is used as the test
sample, the isotope-labeled pyrimidine compound (or an isotope-

30 labeled pyrimidine metabolite), isotope-labeled metabolic
intermediates, and isotope-labeled metabolic products contained
in the test sample can be separated simultaneously and analyzed
at the same time by the combined use of separation techniques,
such as liquid chromatography, gas chromatography, etc. Thus, the

35 excretion behavior of the isotope-labeled metabolites can be



When the preparation contains, as an active ingredient, 15 a pyrimdine
conpound -t hat forns an isotope-|abel ed conpound other than isotope-I| abel ed
C02, such as a-al anine, fluoro-R al anine, P-am noisobutyric acid, or the

| i ke, excrenent such as wurine, sweat or Mt%em like is used in place of
expired air as a test sanple. 20 Wen expired air is used as a test

sanpl e, the sethad ,foroBaSM{ Ng i sotope-|abel ed CO2 contained in expired
air varies depending on whether the isotope used is radioactive or non-
radi oactive. Conventi o ramanyeiee mestebdd iar eaprsaidiye ini ackudiarg canl bgui d

scintillatiaong er..,me S i nf.rar spectronetry,
em ssi on spects%%lrégpr %y, n%%gr)]g%ac% ?géogggré%ﬁ%rgéte r %%%‘%%%O%e? %%na Fom &r}fg
vi ewpoi nt oftaieasorenénthaccunatyon amfurdr ed spectt divetrateandenaisine) of

spectrongtry_ ar. referable. . Wen xcrenent such_as uri.ne, sweat, or the
like i srrﬁsed"1 nas}%toﬁgg?eé‘?begeﬁwﬁe ?b?ﬁéci %&5 FQbEﬁ%dSWﬁCFﬁ dY\GﬁJeC}Eolrﬁ)ound
(or an isot opersud@dl abedeshpyedmedbne, net@behiet 8kcrdisniropenkabst sk the
met abol i ¢ internmedi ates nd i sot ope-1| abel ed net abolic products contai ned
in the test ?&MP@“@% ejo@ef? &8 Stlég RIStHY anodsP§a iy anRpi§sedadndg Re

same tinme bydhe1cpybimediis geebnsepar 00 techil eSS meSYGPe@si gy d
chromat ogr aphy, gas chromat ography, etc. ThuS, the 35 excretion behavior of
t he i sot ope-F@Bel'@B Fet alfoRFL 85CahlY behen 61 saletmmctliapell ¢dnEas eredet aheln

pyrim dine neiabehi g £apacidy i-Baa,sub acl BEQ—Pﬁb AP GRS o?%c gfgﬁuctq
exanpl e, conparing the excretion behavior (the ehavi or of the ‘excrett on
anmount or eX@eepiionnt atle ioverpe he)elsfd Blangas atope pratbet edniretcatiatnic

product in ubj y i i ) d escribed _above,. with the
excretion btgﬁg\??o‘?b@ﬁlﬁ%tﬁggt g%e- egﬁg{agdpr%ré?gﬁ% l.%“'pr‘:&ﬁg%? dih‘noxa %’egﬁth
subj ect havidng%a vabneradiffeirahde nen neteabebi epsapasitas Wu,gldes measur ed

e SATRGNREL SPD el MR 0L speyl abeled £07 mxprstad T 10
anount bf | befope-dabel e rCA2mgasstatatd opr edetes mred drielBration), or the
initial rate of isoctope-labeled CO, gas excreted rate in expired
alr, can be used as an index of the excretion bhehavior of the
isotope-labeled metabolic product. For example, using the carbon
dioxide gas A (%) value or initial rate in a healthy subject as a
20 standard, a subject having a lower carbon dioxide gas A (%) value
or lower initial rate is diagnosed as having reduced pyrimidine
metabolic capacity.
Further, in place of or in addition to the excretion
behavior of an isotope-labeled metabolic product, the area under
25 the curve (AUC), excretion rate {especially the initial excretion
rate), maximum excretion concentration (Cmax), or like parameter,
preferably a pharmacokinetic parameter, in a test subject, can be
compared with the corresponding parameter in a healthy subject.
The deficiency cor existence of a pyrimidine
30 metabolizing enzyme (at least one of DPD, DHPase, and f-UPase)
can be determined based on the existence or non-existence of the
excretion of the isotope-labeled metabolic product, without
comparison with the excretion behavior of a healthy subject. The
existence of a decrease or increase in pyrimidine metabolic

35 capacity {(pyrimidine metabolic disorder), and the degree thereof



after adm nistration of the oral preparation, carbon dioxide gas A (s)
value (difference in the isotope-|abeled 13C02/12002 concentration ratio
bet ween the expired air sanples collected 15 before and after

adm nistration of the oral preparation), or;the initial rate of

i sotope-| abel ed C02 gas excreted rate in expired air, can be used as an

i ndex of the(@xgfet @nchehavdrgel) ths nd Sﬁ&&ﬁnh@@eﬂ) £hIRLahaki enroduct .
For exanpl e, using the carbon d|0X|de gas A (s) value or initial rate in a
heal t hy subj®tir4dc8 Pohatanddid the supjeet Havi ReTa ¢ @ikecbEaiboRd di oxi de
gas A (a) v | o [ i-al (Rl PR

pyri m di ne aﬂrri% gggﬁnc ﬁ%}écﬂ% C%Eﬁrégﬁgn&ﬁnqﬂ e%%g%g?%? aéeﬂé%\éogd IiEi on tg “he
excretion behavirealehyasiliisstiope- | abel ed netabollc product, the area under
25 the cdrve (AUC), excretion rate (especially the initial excretion rate),
maxi mum excretion concentration (Crax), or like paranmeter, preferably a
phar macoki netiepapatanet oy Deteamﬁe$hgs@&ﬁﬁﬂﬂc Emanytmg grpared with the

correspondi ng par anet in a, he enc exi stence
of a pyrinidine 30 neﬁ%ﬁ?llﬁ?% %QH% EFGP%%%T“%thOFkﬁﬁﬁgEﬁﬁﬁase and
R UPase) camveetdetefrsi rt%teliﬁl&ﬁdn@ngéé’lﬁrl@(b&bem}ﬂgQfa};:l’é(?ﬁt?X'§teﬁ§e of the
excretion of the |s t ope- | abel ed netabolic product, w thout conparison
With the exdELFEAPHENR I 6F SORRAITHY %bﬁeﬁfflﬁﬁf@n@e@g@@%‘é Hd/gr a’
decreasepor risheheaseei thdddsmidipecgeiabald.e G Yoof PYS 148 e

met abol i c dlszrder) eand t he degre% theregO O% degree gf t he %kso? ed)
can be deter ﬁé8159dc%W%éﬁiﬁgrﬁﬁélte%%m§ﬁﬁbﬁlb®haV|or in the subject or a
paraneter obtained thergfr t i,n ti vior or
parameter in a healthy sub?%%?améﬂéllgpar t%%%P gFﬁigéﬁlﬁggbgggilc
Enpt yi ng Caﬁé@pﬁyatvwenﬂh§hﬁgprh@emwemnwamépanatmtwr&ﬁthehetmeSMWnand is

I nvention f? QEE? ?1&&&&‘%83 ﬁk&u%%ﬂ%ou %me con%ragreferable to

use as Cowponent a py I'né
relaxation and peristalsis of the stomach After being discharged

from the pylerus, Component (a) is rapidly absorbed in the
cduodenum and lower parts of the gastrointestinal tract (the
duocdenum, jejunum, ileum, etc.), metabolized, and excreted in
expired air as isotope-labeled CO, gas. Component {(a) used in the

20 oral preparation of the present invention is not at all or hardly
absorbed in the stomach, but after being discharged from the
stomach, the component is rapidly absorbed, metabolized, and
excreted in expired air as isotope-labeled CO, gas. Therefore,
the excretion behavior of isotope-labeled CO, gas in expired air

25 (expressed as, for example, a ratio of isotope~labeled CO, gas
relative to 12COg excreted in the expired air (isotope-labeled
COg/wC02)) depends on the gastric emptying rate (gastric emptying
time) of Component (a) contained in the coral preparation of the
present invention.

30 The dose of the oral preparation of the present
invention may be the same as in the case where the oral
preparation of the present invention is used for determining
pyrimidine metabolic capacity.

Isotope-labeled CO; contained in expired air can be

35 measured using the same method as in the case where the oral



10 netabolite thereof that causes isotope-labeled CO2 to be excreted in
expired air as a result of netabolism After being orally ingested by a
subject, the oral preparation of the present invention enters the stomach,
and is finally discharged through the pyligrus by the contraction 15

rel axation and peristalsis of the stomach. After being discharged fromthe

pyl orus, Conposentzt(iah o8 tiapigHeyeabsonbed idh tikeusduodenudrangdihower parts
of the gastrointestinal tract (the duodenum jejunum ileum etc.),
met abol i zed pydﬁénlé’)%&l?e‘fl%‘aal?%llcefﬁf’ﬁéatﬁi r as isotope-|abeled CO2 gas.

Component (@) used i n tihe 20014l crignakathoncofy Lhe PLepent. iavention i s

not at all or hardly absorbed in the stomach, but after bel ng di scharged
fromthe stoFESFEct Hél%%nmﬁn@nﬁa%riﬂ@pﬁmtwl@ﬁsQﬁb@@ltmﬂaﬂ@éb| Zledl, anmnah t

excretedsin c@(ﬁ'so%gg?' {2381 d 5 oh0 E%’ilé Zatk Erggét&?r%neﬁh%r GLOLEp o he

excretion behavi or I sot ope- I"a gas rn expi red ai T PZ%I (expressed
as, for exampeéniatration orff ithet opel | gbelad tQOR, galse dalbahi veok 0dd 2@ER2 A

excreted in the Lr i sot ope-| abel ed / 1depends on the
gastric enptyi né’g?g?eﬁsgas@[ §1é:ee?'rBt*§e/:henglS’Ottloﬁ’ﬁ) %)lf% %ﬁﬂ%@ﬁé %ea) cont ai ned
in the oral gonepatattom o:fattllaebe’pv:@@eréxplméelnbmnsan%ﬂe'léh@odméet@cﬁ Helre rar al

preparation of, t rese, inventio be the sane as in the case where
t he oral raélﬁla?g{g?g %? rllﬁgrﬁftég%n‘?g'%r‘?ﬁaénp?%p‘%@aé&%r 86t BrHiidilng

pyri m dine metabeki Qs@’@t@@lﬂa}beléé%@P%'saéﬁbﬁéjtég)%a%@nt %dw%ﬁaﬁ?ﬁép'dﬁ%ﬁ“ r

can be 35 neasured using the sane nmethod as in the case where the oral
-18- prepar SPPoR2BPOR HEL Priclserins i AvEnt (Vo Ues ousbui figrl deter mnnd dpalthy

pyrim dine gebgbetigs GARAGHHYrqThe HasiddC n8UPLY '@@,&%&aﬁg%oﬁ B3 ect

can be assessed u5|ng, as a gastrlc enptying capacity in e anount 5
of i sotope- Fabefed=00% gas cat 1alpredeatdrmcaedot | admaafdser adnhavista ati on of

the 5ot one as A (s) value (difference in
the i so{5ope F%%%ééég&c%ttz/ %2%%%99&& %a%ﬁtg

The oral preparation of the present invention can be
administered singly, or may be administered at the same time as
or immediately before or after ingestion of a test meal.
Preferably, the gastric emptying capacity-determining composition
of the present invention is administered immediately after

20 ingestion of a test meal. The test meal is not limited as long as
it does not impair the effects of the gastric emptying capacity
determination using the preparation of the present invention, and
may be a solid food, fluid food, or liquid food.

The main cause of dyspepsia (non~ulcer upper

25 gastrointestinal tract syndrome) is a gastrointestinal motility
disorder, and in particular reduction of gastric emptying
capacity. Therefore, the oral preparation of the present
invention can be effectively used as a preparation for a
diagnostic test for dyspepsia, and in particular dyspepsia caused

30 mainly by insufficient gastric emptying capacity (e.qg.,
dysmotility-like dyspepsia).

Further, use of the cral preparation of the present
invention for determining gastric emptying capacity makes it
possible to determine the efficacy, or the therapeutic effects on

35 individual subjects, of gastrointestinal drugs, and in particular



concentration ratio between expired air sanples collected before and after
admnistration of the oral preparation), or initial 10 rate of

i sot ope-1 abel ed C02 gas excreted rate. For exanple, using the carbon
dioxide gas A () value or initial rate in_healthy subject as a standard,
a subject having a |l ower carbon dioxide gas A (1) value or initial rate

can be di agnosesk asshavkogd wieducgedtgasttésrenpt whogr CARRG ks . 15 The oral
preparat i Ondé)f t he gr%isent i nvention can be adm nistered singly, or nay be

adm ni st er edAtCHHEMMe it asmoPatHerdiat SFyPBEF ofeebPValiEaPuT Hifeshon
of a test megdstrilr ehgrabh ,qatﬁa%w?%éi&g%%!rage;g%g@fﬂattﬁgﬂ%?r%é" ng

conposition of the present invention is adm niste nredi ately after 20
i ngesti on ofPEEFESt IRBaNt ighdefese apdlaftemedninhdtertias lodng as it does
not inpaisr theisffieets-of, 1 astric. Is paci '01 pat i.on
using the pr%%ar gtli on of ?%gﬁ‘ﬁ)} és%}}f’ll!tj %ﬁ%%%%,lggn% &En%%/ a%%%%ﬂé‘%?@d&:?c&d,
fluid food, wrstriiguirdofbbdy fPhetiann @alisengkrdyspepsitard measukeesntigpper 25

gast roi nt est.i,hal y,ndr o IS a trojntesti tility . disorder,
and in partijl({&%ara%rggg%%%i%% ggé%@ﬂ’i%]‘gg%pet ﬁrﬁg T epdei {qy)lfl FHEr S0 e S L%
oral prepar atiegapefitthesffcesentf &nyent ien icanvbeusl fathievekycused &s ha
preparation for a .diagnostic test for dyspepsia, and in particul ar
dyspepsi a c&TSE>50" i IS My PFRETFF FAT ey aseri e diRdyithy EapBeiiif (e. g.
dysnoti Lotydrivke dyspepsi aluithulehesy Usg@binhhes@slotar eparaidien ok the
present invention for determning gastric enptying capacity nakes it

possi bl e t o FEPEr AP 1AMt b agys UinintestiRet apeny Cuertéens orclasle

i ndi vi dual subjzectsat dforgashr eh@tﬁéﬁg{agls%ugg £ B oPar Egcgéflﬁafn ‘e[:!-;%ht
drugs associated with gastrointestinal nmotor functions. Speci |caci , the
det er ni nat i 6% EHRPPRSPErT oFEl By Fastsiingstheal gedtor ueapiyn ngneapacyt y

using the ORak.PLeRAALIONLEL: Lhe present, Loyention hetor e and after

adm nistration of a 5 gastrorntestinal drug, and i'n particular a drug
associ ated @@phrointestinal motor function activators (specifically,

acetylcholine agonists, dopamine receptor antagonists, dopamine
D, receptor antagonists, serotonin receptor agonists, opilate
agonists, and Chinese medicines (Liu Jun Zi Tang, Ban Xia Xie Xin
Tang, and An zhong San), and gastrointestinal motor function

20 suppressants (anticholinergic drugs, muscarinic receptor
antagonilsts, etc.), and the like. Such determination can also be
performed on a dyspeptic patient, and in particular a patient
with dyspepsia caused mainly by insufficient gastric motor
functions (a patient with dysmotility-like dyspepsia), as a test

25 subject. In this case, the pharmacotherapeutic effects on
individual dyspepsia patients can be determined, thereby making
it possible to select a suitable drug associated with
gastrointestinal motor functions (a gastrointestinal motor
function improving agent, gastrointestinal motor function

30  enhancer, or gastrointestinal motor function activator as

mentioned above).

EXAMPLES
The present invention is described below with reference

35 to Examples and Test Examples, which show production examples and



gastric nobility function, and conparing the two neasurenents. This
assesses -the efficacy of the drug itself. In addition, since therapeutic
effects of a drug on individual subjects can also be assessed, the oral
preparation can also be used for selecting,l0 drugs that are suitable for
i ndi vi dual subjects. Exanples of drugs associated with gastrointestinal

mot or functiensiiatglondecrs dingoripat-r¢et sl the Retbst al sbaefls I RgStOgRCh
by enhancenent or suppression, such as gastrointestinal notor function
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Jun Zi Tgngi3%@§§éi% Xie Xin Tang, and An Zhong San), and gastroi ntesti nal
not or functi ppressants (anticholinergic drugs, muscarinic receptor
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phar macot herapeutic effects on individual dyspepsia patients can be

det er ni ned, {Her eb§Hdkig af padeenieed o (Rehestizatdant appdl iug: at a
associ ated Wulikhergast o HAst @ﬁéeg‘)&@rlzf%@ct:%ﬁn%ci & %%?ﬂ%ﬂ%i @é&ﬁtni\d%%lr ot or
not or

function inproving a ent,ﬂgfstr0|ntest|nal unction 30 enhancer, or
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The present yi,auent ioh 4.s CLi I I ref er,ence t es and
Test Exanples, Vv fdﬁ g%o g§05u§§g%%ﬁé§ﬁﬁ%@%g'a%h%9§o§ %%%?%ggﬁgﬁggg% t he
properties ebtpieparmavidsnsnaHowevkryads helgbepeounfittue spsesedt kiandent i on i s

o bpar nt | ondbexthese PRRLER 88 bRl THERL o3 1P TRk 9 FaP! es of
15  purified water was added, followed by kneading. The resulting wet
powder was extruded through an extrusicn granulator (Dome Gran

DG-L, a product of Fuji Paudal Co., Ltd.) equipped with a dome-
shaped die with l-mm diameter holes, and dried using an air-blow
dryer (SPHH-200, a product of Espec Corp.) set at 60°C. Among the
20 particles of the dried preparation, those that passed through a
sieve having a mesh size of 1400 pm and did not pass through a
sieve having a mesh size of 355 um were obtained as a granular
preparation containing 5 wt.% of *’C uracil.
The particle diameter of the thus obtained granular
25 preparation containing 5 wt.$% of ¢ uracil was measured by a
vibration sieve method (specifically, using a Robot Shifter RPS-
85 measurement apparatus (a product of Seishin Enterprise Co.,

Ltd.) at a vibration level of 5, a shift time of S minutes, and a

pulse interval cof 1 second). Table 1 shows the results.



5 Exanple 1 Twenty grans of 13C uracil and 380 g of D-mannitol (Mannit, a
product of Kyowa Hakko Kogyo Co., Ltd.) were m xed, placed into a sanple
mll (KIITWs1F, a product of Fuji Paudal Co., Ltd.), and m xed and

pul veri zed (pul verization conditions: 10 pul verization rotor speed of
12800 rpm and a sanple feed notor speed 01‘1 about 10 rpm wusing a screen
with 1-mmdi aneter punchgd. heles), to prepare a powder material. A 200-g

quant| ty of the obt-ai-ned pn\nrlnr materi-al-was \wei nhnd out—into-a-spheed

O AT

kneader (NSK-150, a productpoft Geada; seike Co. , Ltd. ), and %O@Oélf:l‘%
purified water [was added, followed by kneading. The resullting Wet-%pbowder
was extruded thrldlﬁghwanozexmmsi on granul ator (Donme Gran |DG L, azporﬁbduct Of

Fuj i Paudal Co. NolttQegse&wrp%@o%h@?dCi%rg%p;ﬁgﬁpﬁgo@g&“ywth 1-mm g ameter

hol es, and dri ST N ar r=htow—dt otuet pee

Corp.) set at @&@E_;ﬁgﬁggﬁﬁbS ﬁ H@r@n@4l§§Sthﬁﬂp QQQ(H@ nrpnaratzg 6?thn<e
t hat passed thidgghlass siteve 7ﬁﬁvwngara:l nests shae 50 1400 m and dp. ¥t pass
through a sievechayisg @dmgbosmeargj 1@@ %g\ﬁrﬁ@%@l ned as a r@gnul ar

re aration con n 15C raCII e r[ICI ularre[ r | LIIT
Phug obt ai ned Ngl-—cn- é«'gs q:'}]\—g[n éqéBaMf ot ;hﬁpn %-0f—13C ﬁr né:| | wa

measured by a WPErh‘ﬁ%rF@ne@é%ﬁﬂh@ﬁj (1§r§§ciiha3@af55v Mtusi ig a Rob®t00hi ft e
RPS- 85 neasur eNent lagparanus SQaupraduiesef theh sto (Ent efpri se G.G9 Ltd.

at a vibration|/jgyvel ol S503,8N1 T T me of S mnutes, and a pul§& 4 Nt erval
of 1 second) . a%u —shows—the—resti-ts- 24 [Tabl € 1] 1 I’CpCT tt u.d
Particle D amet

| ess than 1400 pm 7. 29 Not |ess than 850 ﬁm and | ess than 1000 pm 22. 07
Not | ess th@BmE&Pa@I@@%@cahﬁ%é {han 850 pm 59. 04

Ten grams of V¢ uracil and 190 g of D-mannitol (Mannit,

[92)

Ly
—

5 a product of Kyowa Hakko Kogyo Co., Ltd.) were placed into a
speed kneader (NSK-150, a product of Qkada Seiko Co., Ltd.) and
mixed, and then, without pulverization, 20 g of purified water
was added, followed by kneading. Thereafter, granulation, drying,
and particle size regulation by sieving were carried out under

10 the seme conditions as in Example 1 to obtain a granular
preparation containing 5 wt.% of ¢ uracil. The particle
diameter of the thus obtained granular preparation containing 5
wt.

o]

13 . . .
of 7C uracil was measured using the same method as in

Example 1. Table 2 shows the results.



Not | ess than 500 pmand |l ess than 710 pm 8.99 Not |ess than 355 pm and

| ess than 500 pm 0.09 Not |ess than 250 pmand | ess than 355 pm 0. 00 Not
| ess than 150 pm and | ess than 250 pm 0.09 Less than 150 pm 0.34 Tot al
100.0 Conparative Exanple 1 Ten grams of ,33C uracil and 190 g of
D-mannitol (Mannit, 5 a product of Kyowa Hakko Kogyo Co., Ltd.) were

pl aced into a speed kn&@d@rg@NSK—lSO a product of Ckada Sei ko Co., Ltd.)

20 n'F nllrl 'Fl ad \wat ar WA,

and m xed, ang—therm—wthout pul vet-t+zatt+-en—20 g—ot+—pH
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in Exanple 1 toldBfaim ar geemsul ar  preparation containing . %014 13C
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contalnin \ 150 Ur asur 1 L 11e Jdaite 11e O asS
Exampl e 19 Tab'%o‘{0 z.iiat(?f %% Eﬁg Lé(%q Har tli ol e—D%gen%g—eJ
Proportion (wNef 1@%@0“5%1aﬂonﬁmeﬂxi2£SSN@hahe%%0uﬁan 1000 pnPand’| ess
than 1400 pm 5] 86t hbésrﬁﬁﬁlGnanwﬁaﬂupmk%@dth§§57I@qmz10(0 pm 306321 Not
s han a0 PR IESSHTn T B AT, IR, han SO0 RoAge e

than 710 pm6 S LII T—ooo pMm_ant-1eSS—tnah 500 pMo- 20 NOtT—T€S
t han 250 pm an \t’e$c‘{3‘m€h erhﬂﬁ aﬁﬁi lf%%s thaa $Hndim 50 pm and (PEJS% t han

250 pm 0. 20 Laﬁstth@‘m 1‘£59mpfr15m 19 ankbtlalss160haf 2Hxampl e 2 Twent §. 4 ans of

VA O

13C uracil|l and| 1890 [}g@ﬁmi t ol 1.19
Total 100.0
Exampie 2

Twenty grams of °C uracil and 180 g of D-mannitol
5 (Mannit, a product of Kyowa Hakko Kogyo Co., Ltd.) were mixed,
placed into a sample mill (KIIWG-1F, a product of Fuji Paudal Co.,
Ltd.), and mixed and pulverized (at a pulverization rotor speed
of 12800 rpm and a sample feed motor speed of about 10 rpm, using
a screen with l-mm diameter punched holes), to prepare a powder
10 material. A 144-g quantity of the obtained powder material was
weighed out into a speed kneader (NSK-150, a product of Okada
Seiko Co., Ltd.), and 14.4 g of purified water was added,
followed by kneading. The resulting wet powder was extruded
through an extrusion granulator (Dome Gran DG-L, a product of
15  Fuji Paudal Co., Ltd.) equipped with a dome-shaped die with 1-mm
diameter holes, and dried using an air-blew dryer (SPHH-201, a
product of Espec Corp.) set at 60°C. Among the particles of the
dried preparation, those that passed through a sieve having a
mesh size of 1400 um and did not pass through a sieve having a
20 mesh of 355 um were obtained as a granular preparation containing

10 wt. % of’lBC uracii.

Comparative Example 2

Twenty grams of 1 uracil and 180 g of D-mannitol

25 (Mannit, a product of Kyowa Hakko Kogyo Co., Ltd.) were



5 (Mannit, a product of Kyowa Hakko Kogyo Co., Ltd.) were m xed, placed
into a sanple mll (KIIWs1F, a product of Fuji Paudal Co., Ltd.), and
m xed and pul verized (at a pul verization rotor speed of 12800 rpm and a
sanpl e feed notor speed of about 10 rpm _ysing a screen with 1-nm di aneter
punched holes), to prepare a powder 10 material. A 144-g quantity of the
obt ai ned powderraumatheri alx¥as artei-ghedd otird Rt @pacgpres ddieader. ( NpK-4150, a
product of Ckad Sei_ko Co., Ltd.), and 14.4 of purified water was added,
fol | oned by %?éﬁz’cﬁtna.f Fads 30 R - wett howdeFvsRls expmgded Perridgeghvarer
extrusi on gnanulater, (B9 r o U l...Co.,
Ltd.) equipped with a doﬂgﬁﬁggﬁ%@d%fh %%n%ﬁﬂd?%e?kﬁg‘?%?oghd dri ed
usi ng an ai rYHiew dpyerPSRMH261 ze arepilotion by EspeiiCorpe) caeticat o6aC.
Anong the p -Gl o] A r I atd hgse that .pass rough a
Silove havi g S mEaR ST he B 190" rs and G RS pacs Thrdlgh il
havi ng a 20 presphrefi@d5cpmaieriegobd ained oifs i grrarular preparation
containing 10 w.o of 13C uracil. Conparative Exanple 2 Twenty grans of
13C uracil and 180 g of D-mannitol 25 (Mannit, a product of Kyowa Hakko
Kogyo Co., Kedppraeiees -RaanilkoBoyghibyettdixed, and pl aced into a speed
kneader (NSK-150, a rodHct of Ckada Seifo Co., Ltd.). Twenty grans of
purified water was add8d™"RIFEbEETSY Ckneadiract bubkbguedt FSteiand ati on,
dryi ng, 1@ndppagtie! 6f $i 26 egubayiOn DrrSise¥iag Wers LRkl 8d P o under
t he sane congiti ons as in ExarrEI e 2 to obtain a granular __preparation
cont ai ni ng FOCHELYE dFeBEUrabt: ) Corfpar afi ey Exahpine Zelinbpet siCeotes
hundred gramgzof, 13GAHAR o6 f tese ( uct of HMS), 25 ¢
of corn starch (a p::%duct onNﬁigﬁ%Flp Ksajtﬁckiu%ién}kgi%&%og QJ(I]_T%td.), 10 g of
cryst al | i nehEerPuypewylcsstusosPHIFL-1a fpnedoetdaf, Asahicdkasedf Gopponand 4
g of hydro | celd ulyo - i p r C _Nippan Soda
ol Lit) e B e ad T SR dpea kriohder (R JeboER nsk-DEP

15  product of Okada Seiko Co., Ltd.) and mixed. Forty grams of

purified water was then added, followed by kneading. Subsequently,
the resulting kneaded powder was granulated using a speed mill
{(ND-02, a product of Okada Seiko Co., Ltd.) equipped with a
screen with 3-mm diameter punched holes, and dried using an air-
20 blow dryer (S5PHH-200, a product of Espec Corp.) set at 70°C. The
dried granules were sieved through a No. 16 sieve for particle
size requlation, and 1 g of magnesium stearate (a product of
Taihei Chemical Industrial Co., Ltd.) was added to 199 g of the
granules after particle size regulation to obtain granules for
25 tablets. The granules for tablets were compressed into tablets
each weighing 200 mg using a single-punch tabletting machine (No.
2B, a product of Kikusui Seisakusho Ltd.) equipped with punches

and dies with a diameter of 8 mm and rounded corners.

30 Example 3
Twenty grams of “*C uracil and 180 g of D-mannitol
(Mannit, a product of Kyowa Hakko Kogyo Co., Ltd.) were
thoroughly mixed, placed intc a sample mill (SAM, a product of
Nara Machinery Co., Ltd.), and mixed and pulverized {(shape of

35 grinding blades: pin-type; rotor speed: 4000 rpm, screen: a



15 product of Okada Sei ko Co., Ltd.) and m xed. Forty grans of purified
wat er was then added, followed by kneadi ng. Subsequently, the resulting
kneaded powder was granul ated using a speed mll (ND-02, a product of
Ckada Sei ko Co., Ltd.) equipped with a screen with 3-nmm di aneter punched
hol es, and dried using an air- 20 bl ow dryer (SPHH 200, a product of Espec
Cor p. ) set ajcrtl@ wihie 3dfrh ath Gleasul psnuese nieved tHrough naaNgewddr- si eve
for particle size regulation, and 1 g of magnesium stearate (a product of
Tai hei Cheni@P3R#d6Prial Co., Ltd.) was added to 199 g of the granul es
after particle size regulation to obtain granules for 25 tablets. The
granules for tablets were conpressed into tablets each weighing 200 ng
usi ng a S|ndK§Eﬁﬂﬁéﬂ_Eaﬁkﬁﬂﬂﬁn§,nachlne (No. 2B, a product of Kikusui

S Kk Ltd th te 8
aﬁhs?oﬂiggd cor%e?gUI§@E%§§L%PmR§ Qﬁ%¥§%£%%Fm%§%m%%%L?gﬁgnd 180 éﬂ;

D- manni t ol (iNwenict, paepmnﬂutpowﬂekypmwpdﬁﬂdM@nKogyo Co., Ltd.) were

t horoughly m xed, placed into a sanple mll (SAM a product of Nara

Machi nery Co., Ltd.), and m xed and pul verized (shape of 35 grinding

bl ades: pi nUoyperatotorespedd: 54000 rpm screen: a -24- screen with 3-mm
di anet er punched holeg) to obtain a powdgy preparation. Conparative
Exampl e 4 5 Twenty gran® Fn4§?90¥5§?lOﬁasCépé@éﬂlﬂﬁﬁb@&ﬁcédhbntgﬁi si eve
to prepace asppwdenipr epanat 'aO?ro@@cE@%f@Wa\f% Bxapphs-\p chwo huady edhgrans of
13C uracil mas placed into a 10 sanple mlIl (SAM a prodict of Nara

Machi nery CEULVEEYZ§d Werpﬁpﬁeﬁﬁfﬁ%d3%éﬁuopﬁea§a% %ﬁ@llﬁl gnstasolitgin a
Exampl e 3, @wggg$pf@§bré¥y@%er preparation. <Evaluation of Properties of
Preparations> 15 Test” Exanple 1 Particle Size Distribution Measurement The
particle size distribution of the powder

<Evaluation of Properties of Preparations>

15  Test Example 1 Particle Size Distribution Measurement

The particle size distribution of the powder
preparations of Example 3 and Comparative Examples 4 and 5 was
measured using a dry particle size distribution measuring
apparatus (LDSA-1500A, a product of Tohnichi Computer) under the

20 following conditions: a focal distance of 100 mm, a number of
averaging processes of 10, an averaging interval of 5
milliseconds, and an alr pressure of 0.4 MPa. From the particle
size distribution measured, the particle diameter at 10% (10%D),
particle diameter at 50% (50%D), and particle diameter at %0%

25 {90%D) were calculated. Table 2 shows the results.

[Table 3]

10%D (um) | 50%D (um) | 90%D {um)
Ex.3 5.74 14.95 56.58
Comp. Ex. 4 6.46 75.58 235.00
Comp. Ex. 5 6.01 52.60 260.57

As shown in Table 3, in the powder preparation of
Comparative Example 4, which was obtained by sieving'lBC uracil
3¢ alone, and the powder preparation of Comparative Example 5, which
was obtained by pulverizing:BC uracil alene, the particle

diameter was not reduced, indicating an insufficient



preparations of Exanple 3 and Conparative Exanples 4 and 5 was neasured
using .a dry particle size distribution nmeasuring apparatus (LDSA-1500A, a
product of Tohni chi Conputer) under the 20 foll owi ng conditions: a focal
di stance of 100 nm a nunber of averagingfrocesses of 10, an averaging
interval of 5 mlliseconds, and an air pressure of 0.4 MPa. Fromthe
particle sigew:Sthichuhi encdmasuhedeat hey pald ih8edi grmiastabn 19806 (10%D) ,
particle dianmeter at 50% (50%), and particle dianeter at 90% 25 (90%D)
were cal cul dtEFP Pkl e"Blshds OhEaiegd| g miingbped PuiTerGydtiay - 50%D (M
90% (gm 524 , - .00, nmp. Ex. 5
6.01 52. 60 601%51\7%%@%?%3%5ﬁ“r?%?ré‘"ﬁlggg%?’Eﬁé}?oﬁl?%ggégré?%pr?%%afggﬁ%g of
Conpar at i ve EX&ggleationh¢Efeatas obt ai ned by sieving 13C uracil 30 al one,
and the powder preparation of Conparative Exanple 5, which was obtained by
pul verizing 13C uracil alone, the particle diameter was not reduced,
i ndi cati ng direstn§gbfpteent Ev2bnaipidiveri Baflubhl ef§ ext Prepereasond t he powder
preparation of Example 3 ich .Qbt ai ned_by m xi ng and verization,
the particle diamet eroe%?u‘ﬁgﬁ%%éﬁﬁaﬁgﬁ%ﬁ@r%ﬁ éf“%ﬁgf fer e‘?ﬁ‘iﬁj ed to each
pul veri zati af ebbenl. bdaldest sExasphet dndalcuatl, o, Sehubé | 4y 9hg with
Preparations One hundred mlliliters of tap water was added to each of
200-m beakér £GP CFoonT tEMSEr dRU e/ P THePrahicte st F¥Fig &k £A0 EOMmdteli ¢
stirrer1(RCNg/Bach @fOQ%§Eﬁ%huEXELﬁ9e§gré%¥%n%pHE 2 ]%plrgnga@£h§§réH¥%e

a

granul ar preparations of anple 1" and Conparative inpl e 1 was added to
each beaker £x2gRdet hev$§ mcldesqiiPr edch drcakefe  ppepatia itdme regdi ssdlice was

measur ed by cyi-Syako OPSEINAL k0N o EUT G las LALER, i heraddidisgn of
t he granul ar prgpa%)ati ons, the 5%0unts oafs uné?ggﬁ\%%ﬁgg% uél;s) 0 4t-t‘hlg)?l'
Further, three minutes after addition of the granular

preparations, the amcounts of undissolved residues of the
15 preparations were visually evaluated.

Table 4 shows the results. As is apparent from the
results, the preparation of Comparative Example 1 took a long
time to dissolve, and a large amount of the preparation remained
undissolved; whereas the preparation of Example 1 dissolved in a

20 short time, and only a small amount of the preparation remained

undissolved.
[Table 4]
Time Until Dissolution |Undissclved Residue
Ex.l 1 min 10 sec Very small amount
Comp.Ex.1 3 min or longer Large amount

Test Example 3 Evaluation of Solubility of Preparations

25 Six tablets obtained in Comparative Example 3 were
subjected to a disintegration test according to Japanese
pharmacopoeia, 14th Edition, General Test Procedures,
Disintegration Test. As a result, all the tablets had a
disintegration time of 15 minutes or longer.

30

Test Example 4 Evaluation of Accuracy of Diagnosis of Pyridine

Metabolic Capacity Discorder

After orally administering the preparations of Example



15 preparations were visually evaluated. Table 4 shows the results. As is
apparent fromthe results, the preparation of Conparative Exanple 1 took a
long time to dissolve, and a | arge anount of the preparation renai ned

undi ssol ved; whereas the preparation of E)@&é[[pl e 1 dissolved in a 20 short
time, and only a small anount of the prepdration remained undissolved.

[ Tabl e 4] Ti i i to dissol ' '

Very snal | ajn%uﬂr#tdo%g%.ég%élj E?f%lrfh rgllgolr2 angg%ésgggg%g%%}?ﬁ%%tsgtn (%;%ﬂ%?gg?;ﬂ ’
Eval uati on df, Seldubi | i #yr ofxrPrepartati oz 2B1Skext s abd et ldbtapdedvémn time
Conmparative Leid. wer subjected to a disintegration test .according to
Japanese ph%%r@naqglgpo% é:,ar%ﬁ{lhéljél&iltcfeoﬁéséﬁg?%rftr‘ﬁé: "pHYcE reé’(sp,lreg et

Di si nt egr at ivers Testurds winesul GC-4f | addiey Acabl(@BSAHAd = prdidstnt €f rratropa
time of 15 rE nut es .or | onger. 30 Test Exanple 4 Eval uation of Accuracy of
Di agnosi 8 of PyFirdihe - Met abol i ¢ Capacity Disorder After orally

adm ni stering the prepagatiopssiofwxarPbRands-1:2 *and-Lompanabivee Beanpl e 2
to three healthy subjects (Subjects A, B, and C), air expired fromthe
subj ect s wa$CEGFPEER P HVEY HOENB*DRFRF (e P3CCEArBOT diteREden gak the

concent rati Qe rhPeo@XPH 1 ghé 2)"%&%@%‘&&%?3“%&% ahEC B, anal 1y 285

(ABCA-G a product of Europa Scientific). gure 2 shows the change in

13C carbon @PskPaedyaside gircerpratiorptiiont hétexprdiddigitragteerof the
adm ni s{4at gﬁf@pgka%b& I %@gakaeﬂ@fgés@m' ¢ 2:r,2aRd flLgyre 3 shows, the
on | OXI en nf 9

change in 13C "car %5(1(; conc ration-after admnistration of the
10 prepar at iconiohtCommpdrcattioseA nplleed. (kih, Riguwriesr2 dndf8rerdees betdeaat e

R Y eTal ) S LR EORER RELEETLof g §y5C value

expired air collected before administration of the preparation
for determining pyrimidine metabolic capacity, and the & e

15  walues (%) of the expired air collected at various periods of
time after administration of the preparation. The abscissa
indicates the periocds (minutes) at which the expired air was
collected after administration of the preparation. When the
preparation of Comparative Example 2 was administered, the change

20 in °C carbon dioxide gas concentration was small in one c¢f the
three subjects, showing variation among the subjects (see Figure
3). In contrast, when the preparation of Example 2 was
administered to the same three subjects, the changes in 3¢ carbon
dioxide gas concentration in the subjects were similar to each

25 other, showing cnly small variation among individuals. These
results demonstrate that a pyridine metabolic capacity disorder
can be diagnosed rapidly, highly accurately, and with only small
variation among individuals, by administering the preparation of
Example 2 and diagnosing a pyridine metabolic capacity disorder

30  using, as an index, the B3¢ carbon dioxide gas concentration in

the expired air collected 20 to 30 minutes after administration

of the preparation (see Figure 2).

Test Example 5 Diagnosis of Gastric Emptying Capacity

35 The preparation of Example 1 was orally administered,



expired air collected before adm nistration of the preparation for
determ.ning pyrimdine netabolic capacity, and the 8 13C 15 val ues (s) of
the expired air collected at various periods of tinme after adm nistration
of the preparation. The abscissa indicates . the periods (mnutes) at which
the expired air was collected after adm nistration of the preparation.
Wien the prepar aldsencebr&ommanali ¥ve BXxanp) o2 wé% adaini st edyahhe change
20 in 13C carbon di oxide gas concentration was small in one of the three
subj ects, sHEWYTE WFar? 8t FoiEAnMSHEPEREES Ubf dvséopsset Figy@estrapargsis,
contrast, whenif:heoBr gpas alin ofheExamle 2 h\gﬁsuggg}gur% eheflaLp the same

e

three subjects, the changes in 13C carbon di oxi gas concentration in the
subj ect s wer¥SiEaMtEar eoekadlnRs tiercxprdledi iroriihe sabliénvarizst i on anong
i ndi vi dugl s..chihese 4r ggul s dgponstrate t ridin abol.i ¢ city
di sor der céﬁﬁbe gfggnoéeéirapfdﬁéf ﬁ?gh%ggéggﬁﬁauégﬁ,g%ﬁ%%vﬁ lﬁ&ﬁﬁ$g§ﬁ%ﬁq
vari ati on armong thedi Vicduabiscerhiyr-aadohai st erianghbthenpd epgsiatddon: of sakXaml e 2

and di agnosi ridi,ne.nmetabalic capacity disorder 30 using, as an
i ndex, the 1 eggg oﬁlg?§¥Fﬁ§ Sgse%%ﬁggﬂfFé¥?8ﬂpf ¥ &ﬁﬁgefﬁhfgﬂuﬁfﬁﬁ the
col l ected 2Gave BAnmenuietoral behiadst Mitsioat vere Madhedpruepay atd,uE.(see
Figure 2). Test Exanple 5 Diagnosis of Gastric Enptying Capacity 35 The
prepar at i on “OPSELHRPHEY 1 Whgs 2BPENT yo hdiHaRost éRed CO2 2anggntyagsse (A T°C

correspondi Ng)t 014 00ndt::@fi r2al3C: Wiaeidal 4.0 ahuaBN Figakée et s 20 te@ses)
suspected of postoperative gastroparesis, wthin 20 days after the
pati ents had®iHdEPgone stomach extraction operations. Air expired fromthe

A i stration,  and rhe 13607 bandoRirati one oF ‘the 6bta nad SepPr S ai r
sanpl es, t BFEPABRTIAN 1% hbSePbEs@xdpiiredndiion sepl sl preylestikctéd in the
Subsequent 1) T he AnoUR of 'CRARGY I Pacha foncSht IR Fon It A 10 STB AT i n
t he expi¥edcapacias calwalatede: Fqure 14nshpwshddee witesuktisced gastric
emptying capacity (delayed gastric emptying type: broken line),
and those with insufficient gastric emptying capacity
{insufficient type: dotted line). When the plasma 2-3¢ uraci
concentrations of these patients were measured 20 minutes after
20  administration of the preparation, a reduction in plasma 2-*3¢
uracil concentration was observed in accordance with the gastric
emptying capacity, in the patients with reduced gastric emptying
capacity (delayed gastric emptying) and in the patients with
gastric emptying capacity insufficiency. This demonstrates that
25 the expired air test using the oral preparation of the present

invention effectively reflects the gastric emptying capacity.



As shown in Figure 4, the expired air test using the preparation of the
present i.nvention was able to classify the hunman patients (20 cases) into
those with normal gastric enptying 15 capacity (normal type: solid line),
those with reduced gastric enptying capacigty (delayed gastric enptying
type: broken line), and those wth insufficient gastric enptying capacity
(insufficient type: dotted line) . Wen dihempl asma 2-13C uraci |
concentrations of these patients were neasured 20 m nutes after 20

adm ni stration of the preparation, a reduction in plasm 2-t3C uracil
concentration was observegd bpafceaitanssow bRoditedast hhCa SR Bterial
capacity, in the patients with reduced gastric enptying” capacity (del ayed
gastric enptSAtRgPReanaY i Rtk padi BRlem2ing dast 2 ey efpiingg cenpiaid y

| nsuff i chenaa /Tl & dePmastial esctbar 26, LAS AXpLred Al o Lesk Ushng, the
oral preparation of the present 1nvention eF ectively reflects the gastric
enptyi ng capasimey. oxp@en GtArNE atd Ahtoredn pteparas ilebgledduted arsi ng a
powder nat eri t al ned,,hy .m_xi ul veri.zin a pyrimdine
conpound Sle?%ﬁfgrg’aé%gts ol ébgge%ggfc?r i°n"w ?Eh&a{oﬂoelast one of carbon
atons, oxygen atons, and nitrogen atons is |labeled with an isotope, and

(b) a sugar and/or a sugar alcohol. 2. An oral .eparation according, to
claim1, wherein a 1%'p§?t?%€i’]g pd?eé:'ﬁﬁaéfm%ta%b%!o 9 he ‘ﬁﬁ%\ﬂ%rlf EfFat 3 s

40 pm orol egsirtidle Ak MctlerPREPEIALLONHRCSOLELAGA Qe Glzal MslqoWhi ¢t geRLai ns
t he conponent (a) in a proportion of 5 to 20 w.% 15 4. An oral
preparation according to claiml, wherein the conponent (a) is

| sot ope- 1 abel ed uraci B. Bn ALIOGAHRFERPALALI QN RGEGN dbNG1 4 B, &l abm dy _
wherein the conponent (b) is mannitol. 20 6. An oral preparation according
to claim 1, “RRERENH thh&orBRpBRAEN{a) d) ias PrepeBipeart afePelicuf@cit-%and t he
conponent (b) is mannitol.

ib 4. An oral preparation accerding to claim 1, wherein

the component (a) is isoteope-labeled uracil.

5. An oral preparation according to claim 1, wherein

the component (b) is mannitol.

20
6. An oral preparation according to claim 1, wherein
the component (a) is isotope-labeled uracil and the component (b)
is mannitol.
25 7. An oral preparation according to claim 1, which is a

granular preparation.

8. An oral preparation according to claim 7, which is
produced by extrusion granulation of the powder material.
30
9. An oral preparation according to claim 7, wherein

the granular preparation has a mean particle diameter of 1400 um

or less.

35 10. A process for producing an oral preparation, the



25 7. An oral preparation according to claim1, which is a granular
preparation. 8. An oral preparation according to claim7, which is
produced by extrusion granul ation of the powder material. 30 9. An oral
preparation according to claim?7, wherein,dhe granular preparation has a
mean particle diameter of 1400 pm or less. 35 10. A process for producing
an oral prepafaids@ncolpei s29% HH0¢esssCONPri sing the steps of: (1)
produci ng a powder material by mxing and pulverizing (a) a pyrimdine
conpound and/ or a net abldl FredtfErect POWCRIWHABR Gl waBtxene BT car bon

at ons, oxygeRn;at37ys;Han i rogen, 31 akLo i it I-sqt.0

(b) a sugarqghdlqr a §u¢%p éalcoﬂgﬁfagng&ﬁgﬁﬂ#ggﬁ%ﬁgfrﬁgﬁ?ﬁgm%%3%%gﬁerégg’
mat eri al obt’dl Adédchnathecagbove stfepariyn iafooisa prepar atticow, 40d Il tzAgen
process acc g ;1.0 i rej arti.cl i ter _at 500 of the
powder ngte??gkﬁp%%da%%%i§%%ﬁﬁgwgﬁegéQ?%xgsa&s ﬁ§6r§|€§§§r fﬁa/%?p%6%5§§
accordi ng t ¢ lglcaicay 18ndwherein the oral 15 preparation contains the

conponent (a) in a proportion of 5 to.20 .0 _ . 13. A process ,according
to claim10, wherein ﬁ%g %86%%§ﬂéﬁﬁl%§f P§w$%%f%H€?PQBe?£BaﬂF§iFP.t?% 14. A
process accatdivegstepclali mrkd, awpeses ke, conponent (b) is mannitol. 15.

A process according to claim 10, wherein the 25 conponent (a) is
i sot ope-1 abel ed uracil and the conmponent (b) is nannitol. 16. A process

accordimg to claim1011Whergidcdde Qakding to claim 10, wherein a particle
diameter at 50% of the powder material produced in the step (1)

is 40 pum or less.

12. A process according to claim 10, wherein the oral
15 preparation contains the component (a) in a proportion of 5 to 20

wt.%.

13. A process according to claim 10, wherein the
component {a) 1s isotope-labeled uracil.
20
14. A process according to claim 10, wherein the

component (b) is mannitol.

15. A process according to claim 10, wherein the
25 component {a) is isotope-labeled uracil and the component (b) is

mannitol.

16. A process according to claim 10, wherein the oral
preparation has a granular form.
30
17. A process according to claim 16, wherein the step
(2) is a step of formulating the powder material obtained in the

step (1) into a preparation by extrusion granulation.

35 18. A process according to claim 16, wherein the oral



preparation has a granular form 30 17. A process according to claim16,
wherei.n the step (2) is a step of formulating the powder materi al obtained
inthe step (1) into a preparation by extrusion granulation. 35 18. A
process according to claim16, wherein thgsral -30- preparation is a
granul ar preparation having a nean particle dianmeter of 1400 pmor |ess.

preparation 1s a granular preparation having a mean particle

diameter of 1400 pm or less.



