-1- DESCRI PTI ON ORAL PREPARATI ON USEFUL | N MEASURI NG CAPACI TY TO

. METABOLI ZE PYRI DI NE 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'éyri di ne netabolic capacity

di sorder; 10 pyrimdine-netabolic r ' he present invention also
relates to a process for producing ﬁ@%ﬁ?ﬁ% eparation. BACKGROUND ART
5-Fl uorouracil (hereinafter sonetines referred to as 15 "5-FU'), various

‘derivatives thereof u t fur roofur, doxifluridine, etc.), and
li ke fluorouracil Q@SEQ‘F@%T&%&,H%E@E B MERSURING YRARA{IGY 4P present. It
is known that 5-FU adm ni st er edvttngdig zleodyrisidg I St degrade_d by the
action of dihydropyrimdine dehydrogenase (hereinafter sonetines referred
20 to as "DPD'), which is the first enzyne in the pyrimdine netabolic

pat hway. |trtgnid@r efene believed that the concomtant use of a drug that

i nhibits DPD enzymatic activity is effective in sustaining the ef'fecjts of
fluorouraci| drugs sl ReesentUianentidre delkéesOno tare coveprépachtidn i s

known t hat iU ' rug_s -, s .adnmnistered to a
subj ect wi JtCPé\Q%PS of %%.9%%@%"’%192 r%es%hjcg %%%%f:t ?J\}i%bjy%ll?}heacd:ﬁfﬁ_c?’s t

met abol i zeexisterwenornmdbgreans’ aapyridiné teetiabcdd cabassdidyt Wikbgher; »
fl uor acj| . dr concentration in the hlood, thereby causing severe side
ef f ec?ilsbr (eé%?l,mlég’leagﬁﬁﬁg%fs’s? orri“?cedi ﬁégti e ﬁﬁ?ﬁﬁ‘}ﬁs%n i’b‘a%or%@%?ﬁus, in
order to efébstds aloyaephobids the pebiasind tHd werOUpAGHArfiriegs or prevent
the side effects of fluorouracil drugs, diagnosis of pyrimdine-netabolic

cadpacity, i.e., the existence, degree, etc., of a pyrimdine net abol i ¢
di sorder ipncrdrowmuwbpeet, before administration of a fluorouracil drug is

5-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 “DPD”), 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 fluorouracil drugs such as 5-FU and
the like. On the other hand, it is known that when a fluorouracil

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

30 Thus, in order to effectively exhibit the action of
fluorouracil drugs or 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 believed to be important.



35 believed to be inportant. -2- A method for diagnosing pyrimdine
.metabolic activity in a subject has been reported in which an

i sot ope-1abel ed pyrimdine conmpound is adm nistered to the subject, and
the excretion behavior of the isotope- &bel ed metabolic product 5

“di scharged fromthe hody.is asured so, as to.determn he, pyrim.dine
net abol i ¢ capaci ty, ilz’ Eth?%gfeo :éé'fig]ﬁ%%l,ngdé)érré@,léb?%. ,e%a%’P'eLéCp i niidivne
met abol i ¢ dinsar gahjédt tHe Subheedpdreed. inRataH anDesusER-1HbelGHanul es and

subt | e granul es containing isotope- | abeled pyrimdine conpounds and
carriers aP¥TalteRfy AR PPVALAFEFR. tRtthso skl eepadnd) thragnosi s

prepar at i oRgcheri &s SdHhvibheo AbGYE iNREBRE-1 Ak E et SOT AP RReked
‘pyrim di ne conpounds, such as 13C-uracil, have, as well as low solubility,

characteri Sipeaprged Hirgm EbReRILASs JIaaPT¢dRth asukR @eriarineothsuch
compounds ba-ihednal et RoeL! At ches. ,Oftrl%e%§5?‘g%xg(}%g%%regh%€é ore,

granul es a granul es prepared’from’ sotope- I dine
conpounds af supyriydirendetabokichadsoddenain rtduei dhipjedti skalowe, Pahentpart |y

because of this th]ie) cogpounds have difadvant gges sych as a, sl ow and
non- uni f or RCSBEH pttlon PARRNST 58% REPHSIHGBOES S gt +3RE9RE T he
absor pt i on1labéeedlugytionidindi ¥ombainddi bher enceisrsThes ed Dieadyt knowdess t 0

realize pyrimdine netabolic capacity diagnosis with hjgher accuracy, it
IS (A STUR RS A0 SRR ST L o ns SR, S S
excretion thengpeyd et of the isotope-Ilabel ed netabolic products can be

25 reduced and the non-uniformty of_ diagnosis accuracy due to individual
di fferences can be dBeVe¥&ed ispiPRATlaRflefeRyrInidine CorPPunas, Fshi estion

No, VO 02/ 0%2153c41 PR ls30c Dl S GRURECCR TH ) NWENTLON PRABILENS, TO B

Ae .
SOLVED BY THE TNVENTI'ON An obj ect of the present “i'nvention i's to provide an
high cohesiveness, although bulk powders of such compounds

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



oral preparation that can be used to diagnose the existence, degree, etc.,
. of a pyridine netabolic capacity disorder, with 35 high accuracy and with
little variation due to individual -3- differences. MEANS FOR SOLVI NG THE
PROBLEMS The present inventors conducted3extensive research to 5 solve the
" above prob gf and found that an oral preparation prepared using a powder
mat eri al %5 %V 'mi xi ng and pul verizing (a) an isotope-| abel ed
conmpound and/or a netabolite thereof, and (b) a sugar and/or a sugar

al cohol , enabl es I{)yrlmdlne met abol i ¢ capacity diagnosis with high

accuracy aMgi® Uitk POLVENFeTHaBRBENSdue to individual differences. The
present invention hage hoen-a¢hi gyt Hys EHEBP@E?HTEQﬂ@ﬂ%q%@t§e§@5¥%% R this

findin The present invention provides the ow ng oral preparations,
productd ons%¥6%é§§é§bp@¢ prebkare, apdcfousd |thah an ¢makw9ﬂeg@mepaoatlon

Dyr i i ek ORI AP oF i e PARGT LD Ve dir. BP Uk e 48 1 cast one o

pyri m di ne onpoun ereo | east one of
car bon at opwlverxiygew dadnsn xsuiope%ﬂageheduanmpdumdlaheidﬁiaMMEhaaalrb§otope,

and (b) a sugar .and/ar ar alco |t em n. oral epar ati on
accor di ng €%§E T £ dﬁé Q?EFe cgRokooz IaFﬁe powder
rrateri al |§yﬁﬁn1¢1meometas<slld t@@aaaltﬁndm@oﬂrsemwth%h A chJah®@ item

|%h qé%_ns t he conponent (a) in_a proportion of 5 to 20 mﬂ % 25
Itenli AnY

| FdFarattant At BedtRgIRSLTiBR 1L A1 TRRERRGS t h%h%cfrﬁﬁﬁ@@ﬁt (a)
i's isotopeihehiediph WadChéen |d@Neved By Of @t HYTC RALALY OReAGE YRk i fem 1,

wherein the conponent (b) is mannitol. Item 6. An oral preparation
‘accordi ng ¥5°qi#ngm 1, 30 wherein the conponent (a) is isotope-|abel ed

uracil and the 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 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.

20 Item 2. An oral preparation according to item 1,
wherein a particle diameter at 50% of the powder material is 40
pm 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 isotope-labeled uracil and the
component (b) is mannitol.

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

35 is produced by extrusion granulation of the powder material.



component (b) is mannitol. Item7. An oral preparation according to item1
.which 1s a granular preparation. Item8. An oral preparation according to
item7, which 35 is produced by extrusion granul ati on of the powder

material. -4- Item9. An oral preparati od-according to item7, wherein the

~granul ar preparation_has a nean particle diameter of, 1400 pmor less. Item
10. An oral preparatFBﬁma%c&¥HFH6 BrFRIFAULOMAFEATIHNY 051 g?%péfation for

di agnosi ngwRYEL M dine \%ﬁhﬁ@%'ﬁr@@éﬁ%‘ﬂ)ﬁ had t£Mehh pAPt ERl RLGRREALHHN
according to item1, ichis preparation for determ ning gastric

enpt yi ng capaeipmy. off tlemsi2. An oral preparation according to item 1, which
I's a preparation fordLa009sing o‘%ﬁip PSbAratiOn! LEM ABing LB QE&ﬁslf%hlﬂ])

produci ng an oral preparation, rocess conprising the ste
pr oduci ng aSpempmﬂpanaﬁamnafobydxagnqa;nangyr¥mmdmmermehngb@cepqp@punyd|ne

conpound and/or a ne e ther Sast gne of carbo
at ons, oxygen atons, &% % %éi:rogeng¥5p arath%Iagé?r 4 tﬁ Ee s%ﬁ(ﬂgic and

(b) a sugaﬁsaadprwpataﬁﬂ@arfoﬁldeﬂnﬁmlnand ¢23tfiar rmbating ddpaqmmwder
mat eri al obtained in_the bove st into a eparation, lte
process according tol F?%n%fgsAnwﬁéﬁ %Q%ﬁ?tﬁﬁpt? %fﬁ%@%ﬂ@Pe? tep hé”ﬁﬁ%ber

mat eri al pﬁgdgCﬁg@pé}éﬂT@nstgp &ﬂagndgin@fdﬁébéﬁgﬂy' | ess. Item 15. A process
accordlng to item 13, wherein the oral preparation contains the conponent

(a) inl@ proportion 6tem 130 HPLReess D0 RrORUEENY R odeds Brapeaidiany t o
item 13, whgeehp,dde Lp E?QQEH%W#EQ gnggsgfppe | abel ed uracil. Item17. A

process accor dl ng to ite ereln
) (1) producing 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 diameter of the powder material produced in the step (1)
is of 40 pm 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 Item 16. A process according to item 13, wherein the
component (a) is isotope-labeled uracil.
Item 17. A process according to item 13, wherein the
component (b) is 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



conponent (b) is mannitol. Item 18. A process according to item 13, wherein

. the 30 conponent (a) is isotope-I|abeled uracil and the conponent (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 th 35 ste (2),is a ste f formul ati ng the mat eri al

obt ai ned i SStetHﬁe téét?l‘? ?Fﬁp@% %EJP%pBY a‘?’?tﬁhlsgﬁ? e%g’?}&a&"roﬁ‘ranul ation.
Item 21. A process are&h diing A @rotess Ja&;cdemhgl flo t Iteem Q13| wRELPAL AtHeON IS a
granul ar preparation having a nean particle i ameter of 1400 gmor less. 5

ltem 22. ACFHbRIEPFEESPRI 7Y 3 PHAEIRL PTSRAzEIR™ haVind 4 MeeaparEtieke is a
preparati og; £ di %Qn%bgglfgy& nigdi;ne metabolic capacity. Item23. A
0

process according to it wherein the oral preparation is a
prepara&ion for det eFFAmhidYg @a@ﬁ:@c@sqcaceqmﬁynggt@aadmntlﬁ whenei .tha

rocess ac i
Br epar at | oﬁ%prﬂ% tg%ﬁ'(t)%?ﬁ‘gf%yg‘éﬂ%@ kgti%’?efn?%?.la%@gggégaé %%m&?% "ateri al
obt ai ned byetdbadlng e;apaputyerl zing (a) a pyri m;cdi nebconpound and/ or a t
metabolite 15 thereo i ch_at |east one of carbon._ato naoms
and nitrogen atons ifsenf %t}el édpapg%ssahach B&Bg t%njat?“b)% gﬁﬁ’é‘? "Zl
sugar al cohed], ﬁx@paﬁéﬁd@ﬁl g a p&re@aaaaim@nfdxordedte@gmﬁﬁmdgggad@tﬁbm di ne

nmet ab I|c ca aC| . Item 26. Use of a powder materi al tained by m xing
20 and%ul C@B?Cétbyrl m di ne conpound and/or a netabolite thereof,

in which at leaS_t onecf 2gar hogr@&@égs,ac%&a@ﬂgawr@te@ﬂ@ Qhéfé’ﬂ@r’cfh%torfﬁ I's
| abel ed with an isotope, and (b) a sugar and/or a sugar al cohol

produci ng ¥ %@P&ﬂfﬁgﬁéﬂi oFS detRIERRRRREON gest dlegeaping r@vmégﬁt y.

Item 25. Use of a powder material obtained by mixing
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 producing a preparation for diagnosing
pyrimidine metabolic capacity.

Item 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 Item 27. Use of a powder material obtained by mixing
and pulverizing (a) a pyrimidine compound and/or a metabolite
therecof, 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 INVENTION
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



25 Item 27. Use of a powder material obtained by m xing and pulverizing
.(a) a pyrinmdine conpound and/or a netabolite thereof, in which at |east
one of carbon atons, oxygen atonms, and nitrogen atons is |abeled with an
i sotope, and (b) a sugar and/or a sugar4é1cohol for producing a

“preparation_for diagnosing 30 dys i a. EFFECTS OF THE | NVENTI ON The or al
preparat | oﬁhﬁfe?g %? @@ g‘ FHY ‘?préff(sqrsa SPS%I{IC%]d:OSQ fotM® & i ng a powder
mat eri al obfrapaedtbyn M Kipg At F3mAYAYESA Z'ﬂ?ﬁs 63Xl %kép%‘i’;a@.@@nl abelipd

conpound and/or a metabolite -6- thereof and a% a sugar and/or a sugar
j

al cohol , | REESENE pERYRIFEORORakew tH fesFiPdentd

aginose hpypaldigeepar at i on

of the
met abol i c g%%ﬁ%?%gygﬁﬁkggggagﬁéé%ﬁ?y|%gb@ g%iﬁq(g%gAQﬁﬁgﬁgﬁﬁgqlgmhracy and
W th I|5t|@cvaraayunniduéhtbltt&h\Nahxﬂtldnfd@$enne@leﬁdu&ﬂrdxﬁﬂ@mentee
behavi or o an e-lab e duct be cqrrectl

. £§§ﬁf¥) tH% ﬁFE%Eﬁ%er O@n 1gogdpe labe ed2%FE%?9%icnP¥8?%%t

det er m ned by one or 'a sma nmeasur enent’s

af t er adm wriaat bat carreftiiyhdet preprasdaloyobneseor tdaimatl lentuniseer rofqui red for the

determ nation and 10 the _nunb of neasur.eme can be reduced
decr easi ng " FREVC BT Y&t ?R gatgéﬁFgwmﬁﬁl ﬁt%ESE%}

t her eby
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[ Fi gure 1] pAebhgsit Borsh@W REat hendehiae Qéq@ir@&mcﬁd@hboae@e&nﬁmﬁgﬁl bsg of
pyrlnldlne conmpounds (uracil, 5-fluorouracil (5- , and thym ne) béQé
nase

seri esi®f BhLi REPHE GeleBEHFOTSRE SR inbs r?@%%ré’ Srehy dlateegshpdr

(DPD) , d|h5q599ﬂréﬁn§gﬂy%§gs (DHPase), and P-urei dopropi onase ((3-UPase)).
[Figure 2] A figure conparing the results of observing, over time, 20 the

behavi or of 13CO2 excreted in the expired air of three healthy

subj ect s

(Subj ects e\?ﬁ‘[@bﬁ%‘"@f%é‘%ﬁﬁﬁ&bar preparation of Exanple 2 has

been adnlnls er
over tine, [Figure 1] A figure showing the behavior of degradation

uré conparing the results of observing,

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~ureidopropionase (B-UPase)).

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

20  the behavior of:BCOZ 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 of:BCOZ excreted in the expired air of three healthy

25 subjects (Subjects A, B, and C) to whom the granular preparation -

of Comparative Example 2 has been administered.

[Figure 4] A figure showing, over time, the behavior of

CO,

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 2-13C 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.



t he behavior of 13 C02 excreted in the expired air of three healthy 25

. subj ects (Subjects A, B, and C) to whomthe granul ar preparation of

Conpar ati ve Exanple 2 has been adm nistered. [Figure 4] A figure show ng,
over time, the behavior of 13002 excreféd in the expired air of 20

" patients suspected of having gastroparesis, to whomthe preparation of
Exanple 1 has been 30 admnistered in Test Exanple 5. [Figure 5] A figure

show ng t heegt a®DE 20R3CARREDNG uaNaent TRYENITON N patients divided into
three groups (normal gastric enptying capacity, reduced gastric enptying

capacity, and insuffTes driesegastpvenieini visngeeaphesd yelodséd éetaiHe results

shown in Fig. 4, 35 20 rdnut ?ﬁreg&i‘é"ﬁi&g@ffﬂtﬁér?&é@éh@fin%ﬁtﬁ?éﬁp@ér?éajiﬂg of
Exanpl e 1. -7- BEST MODE FOR CARRYI NG OUT THE TNVENTI ON The present
i nvent ion 88 RSEOcpddbpéed Py Himiciar command ealkd/prepaneiidbed i6€ t he

present © nvention GRaLaND.eP ALJSALaPEshasled Bxel pLl e ompound and! or

a netabolite there erelnafter these are sonefines referred to as
" Conponent “¢ayponerithdapyyi m di ne conpound for use in the present invention

may be any of a w de,variety.of conpounds, having a. 1Q,.pyrim di he skel eton,
and is preferably aa%%%'p%’lﬁ%‘ At g%mf’é?da%oraug%bjsq ?Cak‘t%pFSFe%t pyri m di ne
met abol i zi hgvearZye magnbei dny [ & Gibar vai-futdy ogy ebiboies deRydgogenase
(DPD),. which s, the %i 5st enzynme .in the pyrimdine netabolic pathway in
the 1WA ngPYHEHINEpEEPA PN AR S B%fe%%@y%Dprrai FPEPPENE difduRESVERIde 15

uracil, thympsstrard deri yatyMes diher Refapdie ider bMalhy e inuracil and
thymne are not limted as long as they serve as substrates for DPD, and
‘as | ong asPafieiqulpirn dihpdremsrind ddpeddergdrdgsnmse PBDY hevtpyahi Asdihe

et shol) € RELIVSAR S Soher Rt IR 8y SO g e
uracil, sueddias Epetliior mxeapiles 6f bsugppyadinidiee ccompoainddesnoiudehy i ne,
such 3% 5_uracil, thymine, and derivatives thereof. 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, 5-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 precursors 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.g.,
thymidylic acid); and precursors (prodrugs) of 5-fluorouracil,

35 such as tegafur, carmofur, doxifluridine, etc.



fluorothym ne, 5-bronothymne, etc.; and the |like. Preferable exanples of
.pyrimdi'ne conpounds include uracil, thymne, and 5- fluorouracil. 25
Usabl e pyri m di ne conpounds include, in addition to the above conmpounds,
whi ch serve as direct substrates for DPDB"conpounds that serve as indirect

‘substrates for the e ne,.i.e. RIECUrSOr s, Jncl udin rodru whj ch
are netabolized or géérgﬁgﬁb$i%Rﬁ S aF8@p? 28%30
uracil, thy:l]‘ial‘i’teco3ﬁe§p6ﬂdﬂ)ft©uéa1ﬁéttabcﬂtl@ Yint EXae £ ff 511@%3@{1@@@&&@ S
|nclude precursors of uraC|I such as tosi ne, uridine, and phosphates
thereof (e.GPOUPAAPPT CFhati GPLVRF ctturds SHOSEFat Ry & PYHER HNSS-

”Ethy|CytOﬁkﬁﬁbolmiﬂﬁ@|éﬁ%ym%ndaH@Q§PQﬁ&%&ch@ﬁ%‘ﬂﬁhjﬁ%d&yr1&IH¥H&B@' c acid);
and precursors (prodrugs) of 5-fluorouracil, such as tegafur, carnofur,

doxi f | upi di terednaften somes imes appfeniedotoaapy’ mﬁﬁaﬁané,c@hrpam@ ithea
conpound t hal-.Kar kg 4, %f8e gﬁgﬁﬁgﬁﬂe b@éﬁ%i%%’ﬁgqgwgg i q?%%gﬁ|2|%

conpound and that serves as a trate tor a pyrim
enzyne, an&mhg'partﬁfuﬁemdo@tbyﬂwmuaew(Medemasfték(émmheumaétﬁﬁfaﬁ&@att6E§s

referred tq a DHPase” which is the second in the pyrlnldlne
met abolic p t Wﬁ?CPI%?ngh © gy SPZ@mﬁre ggﬁ?éﬁﬁg@ ?ﬁe?%lnafter

sonet i nes mftabbéﬂtés) @S pyridi dfes elgmpowhils hlméltid& di Ay goenzimg. Specific
exanpl ta olites of rimdine co oqus |nclude dlhydrouraC|I 10

di hydrgﬁhyrﬁlﬁ dArg W&q'vépfivé§rt‘f?etrlé7@rs héf iddesP 8198 9¥fdr our aci |

such as 5- iJiugriedi Ryei OuUIsaehl aansi-ﬂl%ﬂoukﬁgzdrmgdu %ﬁﬂvt?h@-S:LﬁdéQSt{vﬁ‘i% for
DHPase; and f 3-urei dopropionic acid, O0- ureidoisobutyric acid,

derlvatlve§e¢ﬁéré%fsqhﬁRfateﬁaf®ﬁe@HHﬂSe oandeﬁtnnﬂm@pp@npcommn(ac1§uch—as
f1uoro-f 3- ur @l dEPEQRIANIC aehd; dny %qlt}atw@i He ol %d(g' S%li&tﬁggcoéc' d).

whi ch serve as substrates for (3-UPase. Int pr esent Vent'i _
Conponent @apresd@pmﬁpyGMQbyaeld4nauqm dsnélumquﬁﬂmdeldﬁpfbgﬂdﬁherabid,uraC|I,

thynlnf5 Ogng-halides of P-ureidoisobutyric acid), which serve 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-fluorouracil.

20 In the pyrimidine compound and/or metabolite thereof
for use in the present invention, 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

examples include 13C, 1%L 18O, and N. The isotope may be

13 18 .
C, 0, or:wN, which are

25 radioactive or non-radioactive, but
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 O) of CO, produced
via the pyrimidine metabolic pathway is labeled with an isotope.
Examples of such pyrimidine compounds include those having an

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



fluorouracil, and still nore preferably 5-fluorouracil. 20 In the

. pyrimdi ne conpound and/or netabolite thereof for use in the present

i nvention, at |east one of the carbon atons, oxygen atons, and nitrogen
atons in the nolecule is | abeled with anr9-sotope. The isotope is not
“limted, and specific exanples include 13 C, 14 C, 180, and 15 N. The

i sot ope Mgkt .1 agpeidtiiov exenphen - ralivsec £i-vE-1bhelddQirakdqd, and 25N,

whi ch are 13n0R- i j preferable fromthe viewpoint of safety.
The pyrim d?ﬁga%%%%ﬁﬁnlyo\g%&f%?ﬁnbt abolite thereof for use in the present

i nvention may have dhee irsgthopefon ldiwelnmiceeupegrinidirey chapeuthaoamt/oroae
enents. Al though.not lLimtative, it

i sotopes o e ifferent 30 e

i's prefera%?%gh%l}%ggtgéfg%% Wla%oﬁ]nol.’LSSX%eenasaﬂ?&t?‘ﬂn‘? S8 dPRE conpound
or met &ol 1imi tddheredf abeidabeiradtyoof hadnwindieasal pethiodLoan B of CO2
produced via the pyrin ding tabolic pathway is_|abeled with an isotope.
Exanpl es o m@[fbyf‘?dp)fﬁﬁﬁ? %hee%gﬁﬁBBgagaFﬁﬂgﬂiV%sttﬁB%E E%f\’ﬁ?ﬂ‘fsaﬁ%glmlcal

i sot ope- | abed@bsGarhorRagioMY RyBek2- POShEAON oFf JThpendd idHdiiBeryP-107,

skel eton. Specific exanmples include 2-13C-| abeled uracil and 2- }iBC—I abel ed

f 1 uor our acT#ePHitEtHeRhed FrbleaBertapgea Py Madiging, cBmpawmny anafior a
met abol I t epidiRianl, whhRods, It qag-ﬁésﬁ?m?@r}e%aggﬁgfa) SHPIRsbifRien, and

a wide variety of conventional nmethods can be e oyed asa
Appl i &t i ofil oF455t48bI(2992 bt gfes )i-n Rimeniafalsuchi agpiongies'Labkagd kpy riouijokki

(Journal o S 1.8t 1y 0 "Appl.jcation fﬁt hl e.lLsptopes jn
Medi ci ne, ﬁt:’?] rmacr&)%, g%%ﬁ%%%o&é%fe,% %ﬁ%%,arﬁp.coﬁ 1:‘% ﬁ@yg)l?aﬁg?i ,
"RADI O SOTRORES' comh@rdial 4-otBict$982¢ ; cetwenienBdyeusdbkiich i sot ope-| abel ed

rimdine conpoun and netabolites thereof are co rcially avail able,
g%dl th:ase comrerrPrgi gﬁ‘eplpggﬁc?f:gl%?:ao SRIERPERE | ?a)u%{{g% ?ﬁ@ipgﬁepﬂﬁrﬁtéﬁnof

Conponent ¢@)tHen prbgent alnrepadhat spnfopfetdip 1R eaemh1INVERG 00 6,5 f or
exanpl e, usuall tg 20 wt.% 15 preferably 6 to 18 w.% and nore
prefe#gblyp@?éQfé?gymg.EQ 18 wt.%, and more preferably 8 to 15 wt.%.

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 mannitol 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.$%,



The oral preparation of the present invention contains, in addition to

. Component (a), a sugar and/or a sugar al cohol (hereinafter these are
sonetinmes referred to as "Conponent (b)"). The sugar for use in the present
invention is not 20 linted as long as t10+s pharnmaceutical ly acceptabl e.
"Exanples of such sugars include glucose, galactose, fructose, xylose,

ar abi nose, P¥gARBEIRLY 40 R4 WonbsadthaPracREeHaadye85i Eonid tBse,

cel | obi osey, Lagt 98erhsUta3ewel RN A O8e B fa{&qoqlﬂ saccharides; etc.
Among these, glucose and sucrose are prefera . 25 The sugar al cohol for

use in the present iApentrabip it C@mpommﬁt@d aQ Fomgoenent t(a)sin the oral

phar maceut LgabLy pEGeRANLE. orS085 G oReaTD! 82, 9h,SuganeAl col Sl fggyde

erythritol nnl SOF bi e ng para i noSe,
|l actitob, ebets Wm@gﬁtespreﬁambl}om,sowbl 15150 ;mmtsebytdmelgkﬂj and more

fer abl ef th i on,
Conponont - B PSS ETaRh 8Py 1450 S BV BROT imst'o CBPEPEFSD) P mRRFL BHO
xylitol, opa@wtﬂaywtz@ght @ﬂidc&hpd)ﬂeri@r(@)qufkﬁazbhlblﬂ@dlﬁlsiemof Thepdemne tion

of Corrponent (b) in the oral preparation 35 of the present invention is,
for exanpl 2)udbdl (8 g tSBCl;samxa‘%o frgther etprayeyp ébet%ccaara\my of and nore

preferabl y ;9919384 Methoo1RasgtsHudrhaibgissiyel ght of the preparation.
The ratio o Conmponent (b) to Conmponent (a) in the oral preparation of the

presentOinvention i sTheoprakanpsicaradbon taf THGOPrEsemal tivgptienghs 0
f bl
pretera \{gﬁ%ﬁu&?d Cifo‘?cﬁhﬁét?é{%) 'p%grgiefarggt parate'L Q{bﬁfcgiﬁﬁké’ crb?n 8%18&@

parts by onent mponent
(a). The cdartbl aed (e JmftoCanmettas:lo(na) Wp@b)ﬂermmw. uatadofdsxurt her

i nproves the accuracy o e net i c_disorder_ diagnosi 10 The
oral prepaPatYont'df Q%ne Oﬁl‘ags@ﬁ‘f’pei‘ et 8 ﬁ )&% M SFLE e By S S at| ng a
powder nat ebtainedd@iniixiggCoomedenits () add()blini Bhe sbprepatabi g The

pomderl t%ﬁlgériﬁfﬁgféﬂé 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 pum or less,



preparing the oral preparation of the present invention is obtained by
. mxing ‘Conponents (a) and (b) in the above ratio and 15 pul veri zing the
resulting m xture. The oral preparation of the present invention may have
the sanme conposition as the powder mateflilad after pulverization, or may
- contain other conponents in addition to the powder nmaterial. Therefore,
t he proporprefsrayflyCdAppmert sless) and ridwe ipyreferehéy povide20npmeri al are

sui tably sel ect ed acearelngb0eLg1 B OROKLLORS, L CRTRRTENt seL 3. 2nd (1)

in the final form of or al aratio reparation s  the
oral pr epamattemra,ls ébvinghe gzalmieﬂenaim|dallstrm.§oulneonb$1mm¢¢haluytmam ng and

25 pul veri ZI n arnmaceutical ly acceptable additive together vmth
Corponent sP 1)gl(glr‘Fd JEI%E Forg ®ad St Eé: H} fActl €58 2Rt #8&hiClenvent i on

are nots i r@]?élﬁeﬂ.dar Stacboadﬂs tdoesmabe 148s S caprbhossy1d Rabtmpads be-added
when formul atin wder material ipto a preparation. Specific exarrpl es

of such adﬁ??q%g@v&P@ 8i R¥Fisgeneiae n‘é*stferrlbuFH@npéP?]i‘ e tditARePRFLEFL] he
powder matg{ialed,S a@050° | { 3@ dmasy! @Qs asantd"%h% g:gh(_:%cel(eg E@ér'ast a

result frommxing and pulverizing rrponents In order to
increase 90 iscdWlapy of Iwas;nadinstiel alold predpaghley edqamgrhem areit is 35

desirabl e ghale 4&1R ré'ﬁélec gﬂl%ngﬁgé @# @bmqg sﬁ%qhalte% z}g‘%%cle
preferably 30 pmor fess, nore prefe to pm r'ef BF abl &
exanpll@s odlaxﬂtﬂ;epOMeBO%raiﬂﬁ alo atJewppvm:i&:r thlmpelrtadzse hhivdiegea parsogl e
and the patd i &2 i Bt reatt o ES00abRE orL G oaPEh ROk 6
exanpl es asize tdieseibaviay @mepa@éet}se zrali pirebhuétion sheblebat the
pas el e SAATmLer gt SBXe JOBMAT.L 55, and he perti cle digmeter o
a particl exsizandicate] bthé by aRihgalt thsAdILl €bediagnose pyrimidine

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 90% of
the total volume of the particles of the powder material, 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 90% 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 invention is
produced by adding, as required, additives such as excipients,
binders, pH adjusters, disintegrators, absorption enhancers,

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



10 diameter at 50%is 5 to 20 pm and the particle dianmeter at 90% is 10
~to 70 pm Use of a powder material having such particle size distribution
to prepare the oral preparation enables Conponent (a) to be absorbed in
the living body at a rapid and wuniformlate, thereby making it possible to
-di agnose pyrimdine 15 netabolic capacity wi th higher accuracy. As used
herein,, tRetaBd nghbEormBlapking dhe granktiary mixtype, HreP Farticl e

di amet er agfg€%§§ﬁiéﬁ“%i%oﬁdgfeéﬁﬁéay alcAr &s 3§H2%k9§§;$f;ghdeﬂe me of the

particles e powder materia integrated in o romthe particle
with the sfakhésy pmaedsire, 2ehitihanst eelegmed laadeadiing et athed fogiugE the

cccounts | oS0 Bl 20%0l 51 ol oL YOl MR Al e PR 22 et ponr

mat eri al , partic par e integrated is the
particl® dsaaeperdeat phepmaoat DY) theeppadér alerediiafebersudh T2 aadupadticl e

di ameter at 90% can .be neasured using a_dry |aser nethod 25 (nmeasurenent
condi t i onsf”‘satlﬂ%c%a]dipﬁegﬁt‘f%{%?nf@btgﬁ] fén%]urf(‘??&m'of averagi ng processes of

10, an _averaging intgpyelrid dxampllbbisecrivdsivasdeit aah Beegssd ey 0.4
MPa). The pulverizing treatnent used for the preparation of the powder

material i SORBElATIAT dACIBOR PAFLRSSziStgrEReatdEied 3BLGS] ABIRT drRHHER i
- preferabl epappecds | Ga%2BR! eSofi 11y Biltmrinal uda: BamEL i HYdrdogenPi N M I 1S,

jet mlls, etc. The dral preparation of the present inventiion i's produced
by addlithg, phesprafifi,r e@dinndehlerigles ughuagsex giadicdnmscarmnader, s kapHin,

adj usters, _di,si qr.at an or pt.i. nh I [.can ol orants,
corrigent s,cgﬁ{é%%ﬁg{e Eact%%%l %éﬁ h%lﬁg\%agf E?}%g‘-alﬁn{%aet g??éﬁgﬂéﬁ% %'J%'rtﬁ%r ating the
resul ti ng etkénok isitmple spr@pardiucoseviale itonsqat seatcls usdlasogsanul ati on

oMot her ool LI NGB SSRL Sl g3, 8 SELSD, ScC L G Qe LA O
powder prepadstmOshdlhacpomeety sl dke Ash ik ypabpPEnetdgd cecasul bge or al
preparf%i °ﬂy&?o§§5§3§yﬂ%2158{52e, polyvinylpyrrolidone; polyvinyl alcohol,
gelatin, dextrin, pullulan, and like binders; citric acid, citric
anhydride, sodium citrate, sodium citrate dihydrate, anhydrous
sodium monohydrogen phosphate, anhydrous sodium dihydrogen
phosphate, sodium 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; yellow iron
oxide, yellow iron sesquioxide, iron sesquioxide, P-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



Specific exanples of additives that can be used for fornulation include

. lactose, starch, refined white sugar, dextrin, mannitol, xylitol,

sorbitol, erythritol, calciumdi hydrogen 10 phosphate, sodi um chl ori de,

gl ucose, cal cium carbonate, kaolin, cryst-alline cellulose, silicate, and

“1i ke exci p| ents; water, ethanol, sinple syr ugp | ucose sol utions, starch
I

sol uti ons, eg'%‘?]a?qtr?dséﬁufj?%%%e ca?*fb?ﬁéi/ I c Wpher enhance the

Carboxynﬁté@%é@%élHﬂD%ﬁeSFPéégﬂt %Q%Eh@ﬁonrmﬁfgﬂdTﬁklpk frations such as
hydroxypropylnethy cel ose 15 hydr oxypr opyl cel ose,

pol yvi nyl psiklole arraulpsl vd rgllaﬂalll@@hoand Jgelmtntncuélemqn‘anulpml | uI an and
like bi ”Oﬁé J)a%attrloﬁshgﬂégducgé& ggg exeeﬁgﬁa;]gpgfan%ﬂgw Eg] & @o%e

citrate di ate r ous i 'um nono rogen ous

sodi umddi hydr ogen pﬂﬂwphmeeorabdpmpardyamogenfpﬂmsmmiis;entamhy]dnm sledaum
di hyd 20 ph hat dli H ters ar 0s al cium | ow
Subst 1 £t CH Y HEe PReBRsREt Tt 28, Reaf ier e efguetrhati dO8 sod! um

car boxynetiydpst-arich $8¢i Bk Si-apneyi done1andobi ke oﬂ'ﬁésf?st eg&@f@fa%l
pol ysorbate 80, quaternary amoni um bases, sodi um | aury fate, and |ike

absor pt i orP & rftfa s impRid inere; Rrefepad st dA0ate, 19@)@;4@‘! hyW]éﬁﬁé tdieycol
col l oi dal @idriflis prefarsttdPIRs kathYa §5dASic1y di ggendt ed el hSan@g: i ke

|l ubricants; yellow iron oxide, yellowiron sesquioxide, iron~sesquioxide,
a- car d0enddrenanaaironeables MEdaidsnerretabolic FapacBivialiRgnosys widgper

chl orophyl; gd.bald g?f'ae% da'ﬁte h]g%l%nlg%eeordﬁggéf:egsgf”@{e pq:%hgraéi)or?s rEE

sweet hydrangea | ea iumc corrige and
The form gfeasherest alsipgepavidtiagnioof sidree pmessmdt (spawefitdadi yi, sundhg ld mni ted

o5 o? Sl BRS040, LS BB SE gl e
pills, andCathértd.oras aa\mb::’la’hobelseélectﬁﬁtﬁ,aa dﬁ$ﬁteﬂlmd\mfng hhesess,t 0
g enonce e Siisels ok the pregent nvent ion, oranular [
granul ar 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
metabolic rate, etc., in a subject, can be assessed by measuring:
20 the excretion behavior of the isotope-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 assessment results of pyrimidine metabolic 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 Metabolic Capacity

Since the oral preparation of the present invention can

35 be used to determine pyrimidine metabolic capacity with respect



preparations produced by extrusion granulation, are preferred. 5 Wen the
_oral preparation of the present invention is a granular preparation, the
mean particle dianmeter of the preparation is, for exanple, usually 1400 pm
or less, preferably 50 to 1200 pm and-hbre preferably 100 to 1000 gm
-When the granular preparation has such a particle dianmeter, the granular
10 pr epar atticofihe el sensgr i Afdrery iCaboPf ca capdaiidyng| mefraixsildoni th  hi gher
accuracy. i i . .t i . asured using a
vi bration gﬁ%%ﬁa%%&ﬁgga?%%E%%%?%%fﬁﬁ?%ﬁgﬁﬁgagﬁy§§§s§?§%§§¥”§§paratus Robot
Shi fter RP8e85ufSeersthi mnBntieagnisies ofoa, pitinddiate metabohic ahisoeder. of 5, a

shift time _of 5.m nutes, .15 and | se i ntegrval .of second). Afte
adm ni st er iSRSCiLFuleC o(foa{}ﬁﬁcrl (ejlﬁgf a ?J%lncp&]df efe“ [ Fox St 9 I\}%n T4 )prfe ﬁ%ra{lon

e’ préesent ion,
pyri m df neofethbobrescrapaaiveytion eas at peepxrstienc€orodetegiied ngf a
pyrim di ne nmetabo]ic disorder, rimdine ne olic rate, etc., in a
subj ect, cQNrB@l§E§%§§%@ By - reERGTY 265t H2 dEr on behavi or of the

i sot ope- | abel ed met a@pkh Ceid Qfhaat preyserotiesh bromhé herdedy. ifbenefa as the
oral preparation of the present Invention can be used as a preparation for

det er mi ni ngdmpRiFrRTAchEoTet aBRI ¢¢- cdfAcReymaFABLding BRIGDG1BEd
her ei naf t lq0,81 168 GASHGICoE MU NG neapasid yRiRgabite dRispeed  baged on

£
the 25 assesSnent’ resul'ts of pyrlnlgine met a éﬁ?% capacity, an

speci fieal eyzyines r €301,t PHbsepamd ifrjPpye] nfutictdonehatredily riat €éhe the oral
b eparatl o9t b Mo, BRI LOVEL | DtaN 8 SO-De oed 85 o Aufrghpeal | on for

det erm ni ng-gas yI'ng ca nment's ~of prepargtion for
det er m ni ngupyectrd )di rthe3pyrbhatiold comppand t goretzd neleapr @pasaateingn (Eprin

determinin astric enptying c city. are specifically described hel ow
Pr epar at | o PFoPT BRI TR 1§ Byt TR e eGP Sabact oA e ROIGT S
preparatiogueh (Hg3-RIGSEAE, | AVEIIAANEANE-a3E nde sHEREy £ dREEl NRAE Co,,
pyrim di ne nmetabolic capacity with respect -14- to the existence, degree,

etc., BF a®pGri msiFhometandlyc -
The final metabolic product CO, thus formed by

metabolism is excreted in expired air, and P-alanine, F-B-alanine,
or P-aminoisobutyric 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 P-alanine, F-B-alanine, and
B-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 Dbehavior 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-B-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



di sorder, the preparation is useful for the detection, neasurenent, and
_diragnosis of a pyrimdine netabolic disorder. Specific conditions, nethod,
etc., for using the oral preparation 5 of the present invention as a
preparation for determ ning pyrimndineIfetabolic capacity are as follows.
- When the oral preparation of the present inventionis admnistered to a
subj ect wi & Pitfirabdyr phi e tmecaerPendigspaei Lytoi 208hag,orndhi ch t he

series of yéfﬁyl.yﬁmm‘gb?éd ﬂr?g oFOCENZYIES (( t)D DPHase, and R-UPase)

function n the I Vi body ereinarter sonetines referred to as
a "heal thy subject"Yher hesipgr ithedmml c;mwamadlmmﬁiuhmdpasséimnponent (a)

in the pr epar t|on i S abol i.cal | raded into rretaboll ro ucts such
as R-al ani nlg P P RR %EEelﬁ-ué}ﬁnr%P§5 Fé INFESARSS, yp g as

shown i5n Fpgeférabmeetbl a8d aetGaponenpr o@l)ue,t p@@ZmﬁbuﬁefmenayanmJanl ism
is excreted in %1 pired air, and R-al anine, F-R-al anine
R-ani noi . SBBARRLICeaEhareQl dhateCadsrai HSLRedaPRéed 0% ﬁ@ bejepgreted

met abol i ¢ % adyGhredt BYs £XC4 etadh tabrl Ra8tbAN&mOf (%?L%gaQQCﬁ 20 final

nmet abol i ¢ product selected from R-al ani ne, F-R-al ani ne, and
R- ami noi sobkRBALAE 1881 dthe pPubaicdng mﬁt%l?PJﬂS—‘otCé\EéCl’éhégéﬁeﬁ isgooact t ¢an
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used as Conponent (a). an i sotope I'S used as an Index to
measurd t hexesasrion am0be1haa.n<brex(cmhe125 bt \over bimekom@tusmtopmahaimemd

Cost  sanpl &2 Bl FRLAEHe FrertcEs F o saPEA RS or s AR MREROR  diene,
F-R-al ani rm;bj%ctalamdomsamhtmg d satbge-DabelDI0g é:sctckel ed. tﬂ'@ee@irﬁeﬂﬂ di ne

rret abolic ca ﬁ?fl} t he subject can be 30 determined fromthe thus
measur ed e@@c‘f eh8HBITST (the behavior of excretion ampunt or excretion

rate over time) of tWieen itsiet ppephabelwd oBtabes) Casoraqﬁta@uva%ﬁﬁgxtéﬁeﬁﬁal

preparation of the present invention is wused for determ ning pyrimdine
netab&ﬁlca%éﬁgeppglnghgmmgggmbﬁ,at forms an 1sotope labeled compound

other than isotope-labeled CO;, such as B-alanine, fluoro-f-
alanine, P-aminoisobutyric 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 radioactive 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



35 the oral preparation of the present invention is not limted, but -15-
_is'preferably an anmount corresponding to 1 to 2000 ng, and preferably 10
to 300 ng, of Conponent (a). When using the oral preparation of the present
invention for determ ning pyrimdine nethbolic capacity, it is 5 preferable
-to use as Conponent (a) a pyrimdine conpound and/or a netabolite thereof
t hat causeseilsetopelY alsaiseded? to be excreted in expired air as a result

of netabolism Using C . prepa 0L, L di ne - | i acity
of a subject can bengtéyé%%éﬁ;%%ré%%%@é?%i2$%$¥%%gke gbﬁorsggﬁeaﬁégggior
of 10 excr esseasedvunt famderamphlt, aempatréngviEre taxmeptodn ilsdteoper] dbkeded

C2, which,can be fo by admi histering the preparation to the. subject
and neasurPﬁgayég¥dﬁgﬁﬁ§béﬁgﬁe é?%?@@eariﬁgﬁﬁuaag?pf?g% °¥ﬁrk%6ﬁefh%§
subj ects Waanikbeopk-epdkaktone tapd i prodscaniraatevsubhgeedivgiilch 145 a

pyri m di ne conpound that for an isotqpe-| abel ed conpound .other. than
i sot ope- | aBERERTEHAS ﬁ?@ﬁraeggsa%ﬂ%?m Wé;ghﬁ%r@déﬁfﬁtéggnl?%@,vwr of the

(3-am noi sqhut¥ptC1A8d1®d RELEBSL1d Kodgker eeNthexu¢RyasubddtN@avingas or
the like is used in place of expired air as a test Sanple. 20 Wen expired
air is usedtozmal pwsimising vetabeliferhpacitvr WEaSurENgersvteshdn Ahel ed CO2

contai ned o explLed aik gc?{fiec%lég;epﬁﬂ M \éfh-ﬁéﬂéie& e '%Qé?&c%&iﬁd IS
radi oacti v8“OF non Fradi Rt ve. Aventi onal  ana yt1c nmettiods are usabl e,

i ncl udithg eaplirgdi aiscdisntmebbareéd e eunteotope-hicdeledspetperticopebdyct 25
infrared spectronetry,. em ssion ctyr tr magneti ¢ .resqnance.
spect r omet Iyc 3?%9“%f%%ﬁ§ﬁ§09?é 5 Cigggﬁ% s&¢e%eﬁfe§%¥ﬂ?38$5 Ef%ﬁrared
spect r onet nftapdadmias sspact onnef rihaeapr pitesatdtd onhearbexcliesede gash as
urine, sweat, or the like is used as_the test _sanple, 4he isotope-I|abeled

pyri ni di necdipotatig oididherepeepd dtel apetRepyAnctedi nEVbt GBalite),
i sot ope- | abghednfRiy iretibnbefwlRd ahesexpitbd $Aropampade| e 1etagol ic
producig C%g%g;gegnd after administration of the oral preparation), or the
initial rate of isotope-labeled CO, gas excreted rate in expired
air, can be used as an index of the excretion behavior 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 é 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 or existence of a pyrimidine
30 metabolizing enzyme (at least one of DPD, DHPase, and P-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



in the test sanple can be separated sinultaneously and anal yzed at the

. sane time by the conbined use of separation techniques, such as liquid

chromat ogr aphy, gas chromat ography, etc._ Thus, the 35 excretion behavior of
the isotope-labeled netabolites can be =46- sel ectively neasured. The

" pyrimdine t abol i apacity.in a subject can be . assessed by, for
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measyured as described above, with the

product in_the bject, which is !

excretion B}é%?/%cﬂ“l'of”lFﬁeth‘? SERIGIFSPCRFENE CHBISHOR PePRBIRIC O Pazamedes hy
subj ect hayhng Realt@fmBLLPYEE M di ne nmetabolic capacity, which is nmeasured
in the same manner. Specifically, when isotope-labeled C02 excreted in 10
expired air is measured as an isotope-|abel ed netabolic product, the

amount of psal.onG-lAbelbedn02- 035 A c3sPEEd I DiRGdCLLIE; ¢ AT ter

adm ni st ratTonmof the orat—preparation, carborrdroxirde—gas— A (ao) val ue
(di fference in the i8otopsingbé&hedotS0Geb20a21ion ot ariter @riesant at i 0 bet ween

the expire [r, .S s .collected 15 before and after_adm nistration of the
or al prepaééé%éﬁﬁé%v%%%tﬁg ST g?ﬁ?él%feWékﬁ; e SPBBGT ot 1gas excreted
rate in exprefsraldier tocage bes Uxegboasnan (andepyafimibenexes@idue bahayi of - of
the i_sotope-| ahel ed tabol i ¢ product.  For exanple, using the carbon

di oxi d& gaiehel )tevéggse%ﬁ thatt icqusest éS??P%?ﬂggﬁtlﬁQ %%?C@cpea@«aremd
standard, onsathjiocld Ravi 89 & WAk o2 Rerapbddnde gas A (-00) value or
lower initial rate is_diagnosed as_having reduced pyrimdine netabolic

capacity. Further, iMifiTabeing eraily ddawiosted by 2 reulksestet tba opwhavi or of
an i Sot opeptGhalRd APLEDORL GRUAHICh nvLhes H eé?lt‘é'}geﬁh? direucyg {AU0),

excretion rate (especially the initial excretion rate maxi num excreti on

concent r at For{Iomsbpcharged kKeysmghngher pyloref dvathy eomti@atdooki net i ¢

paramgter, . iy.a dest bj ect b it he carrespondin

par aneter ?n 5&%63 tﬁéas%éﬁéﬁﬁéfyls B Eﬁ%ﬂggéﬁé&w.rhfter e1ing discharged
from the pylorus, Component (a) is rapidly absorbed in the

duodenum and lower parts of the gastrointestinal tract (the
duodenum, jejunum, ileum, etc.), metabolized, and excreted in
expired air as isotope-labeled CO, gas. Component (a) used in the

20 oral preparation 6f 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 12C02 excreted in the expired air (isotope-labeled
COZ/QCOZ)) depends on the gastric emptying rate (gastric emptying
time) of Component (a) contained in the oral 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



The deficiency or existence of a pyrimdine 30 netabolizing enzyne (at
.l east one of DPD, DHPase, and (3-UPase) can be determ ned based on the
exi stence or non-exi stence of the excretion of the isotope-|abeled

net abol i ¢ product, without conparison Wi8h the excretion behavior of a
"heal t hy subj ect. The %%bjéfnce of a decrease,or increase in pyrimdine

met abol i ¢ 35°PEPAETYY nPEF AR e HSHIT N o 8 JHREr YFOTa 8{? Heégr ee
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excretion behavior in the subject or a paraneter obtained therefrom wth
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di schar gedantir aftéheadpilrdbtisat (onpemetle badlisrépradhynppser bied tinlt he

duodenum and | ower parts of the gastrointestinal tract (the duodenum

j ej unuky i Fatifm cktEsotonsstabeledddd2 gRa exeraliasd reke- eXpitr e3ampYeadising
i sot ope- | abgled, 508, 98«1 ent .(,a d~jn: .t 0 | . preparation of
t he presen?ﬁ%ngzntlogfggu%%?B§§ §JVbqkagggd?inugg§g§b5§£?ﬁu?ﬁ%?%?g%%gh, but
after bei nGulisehaay el Stepdnrfe a stech, hawene engoment casborapligiyde
absorbed, nggagok; ired.,.air as.sotope-|abeled CO2

gas. Therefore;, 't §%g§%$§ igﬁgég%ggﬁgg g?gi%%n%ﬁﬁg?P§8g|%% Q%gfqgas in

expired ai regdBc¢adxgasysed ecaptying aopapkg, a ratio of isotope-I|abel ed CO2

gas 15 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 oral 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



relative to 12CO2 excreted in the expired air (isotope-labeled CO2/12C02))

. depends on the gastric enptying rate (gastric enptying tine) of Conponent

(a) contained in the oral preparation of the present invention. 30 The
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15 The ora %?%3&@3[ P&R 6?1?%&%?8%&{3% SHPdgRtHe EXARPHPSIRL ed
singly, orqpeys hessedahpbaterad getsttreeneeeelﬁaln‘eoe%r eindiiRA ahehyqbefore
or after ingestion of a test nmeal. Preferably, the gastric enptying

capaci t y- de¥ & sithiatg Céﬁﬁ’ﬁ%]sl"'{l'leo@eréﬁt{ihél?)r@%éme BhoeaEh dry |e§1h§§ﬁern¢rsu ered
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15 gastfointestinal motor function activators (specifically,
acetylcholine agonists, dopamine receptor antagonists, dopamine
Do receptor antagonists, serotonin receptor agonists, opiate
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
antagonists, 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



may be a solid food, fluid food, or liquid food. The main cause of

. dyspepsia (non-ul cer upper 25 gastrointestinal tract syndrone) is a
gastrointestinal nmotility disorder, and in particular reduction of gastric
enptying capacity. Therefore, the oral -BPeparation of the present
“invention can_be effectively used as a preparation for a diagnostic test
for dyspeps$ivaluah#orh HartiecRraPeisiedi RIBBRISHI S6G - nelidiigyesy £R’UIFARS ent

gastric enpsyiRg SARAGIH >ifn§7%n9ion Y SR i1 hiind Vad i t‘f%%%eﬂ%:ﬁ’ﬁle_é:‘éﬁﬁher’ use

of the oral preparation of the present 1invention for determning gastric

enptyi ng cdsati Eyamples- it possible to determine the efficacy, or the

t her apeuti hadi yidual J: , of gastrointestinal drugs,
and in par fﬁ%&ﬁﬁ&fﬁ‘gfﬁ%?ﬂgglggaéﬁoc, ﬁazr%‘t&]vl\ngﬁl%?gast roi ntestinal notor

functi obs. Ex8petefical |y, the determ nation can be perforned by neasuring
the gastric enptying, capacity usingthe oral eparatian of th pr esent

i nvention before andq'éﬁeflgy %‘a%?%io;?r§ i%ﬁ%? %‘P% ‘% st 8 nP’é‘%‘?r?rH%Oldrug, and
in particul@anaidf ug Mesheitabedkybi) Hagdst KbGydray.|, i Ly df ynedteomixaag
conparing the two, measurenents. . This assesses the efficacy of the drug

i tsel f. | nPAAEPE OREC st AP IEhBEApe i IGerlFecf sPBPI Uy FHALI Rardaial- /
subj ects capdab $0ahg miB&L88Q0puiNEi¥edl BHARRRALEENOK abrRlit90oRS: used, for
selecting 10 drugs that are suitable for i1ndividual subjects. Exanples of
drugs &9¢sopuadvesiwEtPryaetersi Apedd idfall 2880 orpm and ifoRsMPhe | fRRsl M@EQYs t hat
control the aeni st alighe: do LR SLOMRER QY €ONANGEAkn Sl AU GRAEAD, SUCh
as gastroi Rtestinal - motor functi o Inproving agents, gastrointestina

not or funchicdrsenhiamqereparand povdmasimadentast | Aak0fed oqudniricli oh "ot i vators

(specifi cal ._acetyl choline _agonists, .d m.ne .recept or antagoni sts,
topan ne. B9 FRER T T55r LPL e M5 BRPR PaC s Bagorre (2B ot e
agoni sts, gNSKEhbOese predivetnes @ldda Feakdi cdang,tdBan Xha 20 e Xifn  Tang,
and Anlg horg)%r§%£1%d v?ancderg%%ygclicri]ég,Stforl%gwggtg§ ]In%g%tilngr.] The resulting wet

powder was extruded through an extrusion granulator (Dome Gran

DG-L, a product of Fuji Paudal Co., Ltd.) equipped with a dome-
shaped die with 1-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 pum and did not pass through a
sieve having a mesh size of 355 um were obtained as a granular
preparation containing 5 wt.% of B¢ uracil.
The particle diameter of the thus obtained granular
25 preparation containing 5 wt.% of B¢ 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 5 minutes, and a

pulse interval of 1 second). Table 1 shows the results.
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Ten grams of C urac and 190 g
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of D-mannitol (Mannit,

5 a product of Kyowa Hakko Kogyo Co., Ltd.) were placed into a
speed kneader (NSK-150, a product of Okada 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 same conditions as in Example 1 to obtain a granular

preparation containing 5 wt.$% of °C uracil.

The particle

diameter of the thus obtained granular preparation containing 5

13 . . .
wt.% of °C uracil was measured using the same method as in

Example 1. Table 2 shows the results.
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0. 00I Not | essNbbabedsahpm aps dresthd hass26@arpreod. Qﬁ Less thar0.2H0 pm Q. 34
Total 100.0 a e a faek3C uract | and g of

D- manni t ol (N:ﬁﬁP i&i\{%aﬁggﬁc}?ﬂ ]a’n-a IiSvgv%l I?\TEU35§U§IU ——ttd: Olz(gefe—-

pl aced into a Net p-L%SSk QM@(W ~€55p nkleRic2% ('1(919 Sej k Ltd.)
and mixed, a1ﬁeshemhanmh5ﬁoum pulverlzation, 20 g of purified watlx was
added, foll owedopyl kneadi ng. Therearter, granulation, dfying, 108nd partijcle
Ssize regul ation by Sieving were carri ed out under

i

Example 2

5

Twenty grams of

B3¢ uracil and 180 g of D-mannitol

(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),

10

material.

to prepare a powder

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-blow dryer (SPHH-201, a

product of Espec Corp.)

set at 60°C. Among the p

articles 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

of 13C uracil.

Comparative Example 2

25

Twenty grams of

mesh of 355 um were obtained as a granular preparation containing
10 wt.%

13¢ uracil and 180 g of D-mannitol

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



10 the sane conditions as in Exanple 1 to obtain a granular preparation
containing 5 wt.%of 13C uracil. The particle dianeter of the thus

" obtained granular preparation containing 5 w.%of 13C uracil was neasured
using the sane nethod as in Exanple 1.-2Bable 2 shows the results. -22-

- [Tabl e 2] Particle Dianmeter Proportion (w. o) 1400 pmor nore 1.24 Not
| ess t han WooGuphdydmizsd, tarah pMOGdniISt@Ga shetd| kssaddranN8EO1pfn and | ess

h 1000 3 9 710 th 850 I
han 2000 MAfici2 o Bhake SRR A0 MANY, KSR MRNES0 LR ML e
500 pm 0. 2@as Nmideldesfolh@ﬁe&?oﬁ/ pmeadmgl;BSSubB@quéﬁﬂyﬂ @r&ﬁulMod ess than

150 mand Iess t han 250 20 Less. than m1l.19 Total .0
Exanpl o 2 SO GanBabF e PR FRISHE P00 by SECTHHbAREorarEip a

productk ofudawahaakgﬁek@m&t@@ns bbdin memp1el ze@I@ otla6L6 g@ém:?arsarrpl e
mll (KITWG1F, a product of Fuji Paudal Gg. d.), and m xed and

pul ver i zedP{SRATALAGNVEPREAIN MY A8t BE - S peled %fUIFZBdO rpm and a sanpl e feed
not or speed of about 10 rpm wusing a screen with 1-nmm di aneter punched

hol es), to prepare a powder 10 material. A 144-g quantity of the obtained
powder nat@mmra\néyem@xgm gut(tehiets) speed kneader (NSK-150, a product of

Ckada Sei ko Co. , 4.4 of- patified watLger ad fol | owed
by kneadi ng. The res &f% |hr‘%§8\%8% %%av{(%’er fvva]éH el‘lftafz&éédggt%\l%ﬁ&ﬁcgﬁ %x F usi on
gr anulLat orpz(dmrm @faﬁ W)L, 25 profuctrofstrchuj(a Paodladt Gd. Nihdd.) equi pped

W!th a do% %(1 FSF#%O thL%d %am&t; crysltgillr?endce %SgSI((@gOlus

ai r-bl ow
PH301, a product of Asahi Kasei Co.), and 4 g of

hydroxypropylcellulose (HPC-L fine powder, a product of Nippon
Soda Co., Ltd.) were placed into a speed kneader (NSK-150, a

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
screén with 3-mm diameter punched holes, and dried using an air-

20 blow dryer (SPHH-200, a product of Espec Corp.) set at 70°C. The
dried granules were sieved through a No. 16 sieve for particle
size regulation, 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 ¢ uracil and 180 g of D-mannitol
(Mannit, a product of Kyowa Hakko Kogyo Co., Ltd.) were
thoroughly mixed, placed into 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



product of Espec Corp.) set at 60C. Anong the particles of the dried
preparation, those that passed through a sieve having a nesh size of 1400
“pm and did not pass through a sieve having a 20 nesh of 355 m were obtained
as a granul ar preparation containing 1&24.6 of 13C uracil. Conparative
-Exanmpl e 2 Twenty granms of 13C uracil and 180 g of D-mannitol 25 (Mannit, a
pr oduct - of skyesm WKk 3 Kogybaeter prgchedereles)3- tohopbaiihla newded, and

pl aced intg_a sgeed kneader (NSK-150, a product of Ckada Sei ko Co., Ltd.).
Twenty gr afE=Bf ?)%Jr“?rf'i ed water was added, followed by kneadi ng.
Subsequently, granulation, drying, and particle size regulation by sieving
were carried out 5 under the sanme conditions as in Exanple 2 to obtain a

gr anul ar ﬁﬁgﬁaﬁaﬁﬂﬁhggﬁﬂgiﬁngng 10 wt. % of 13C uracil. Conparative Exanple
3 (tablets) One hundirgengy apfen® oE3Bunastil i giekehathessyH a N0 Booduct
of HMS), 25 g of corn starch éﬁa product of N hon Shokuhin Kako Co.,
Ltd.), 10 §ieFeckyREANfeacBPYRoSFPEEBFHY: PH301, a product of Asahi
Kasei Co.), and 4 g of hydroxypropylcellulose (HPC-L fine powder, a
product of N ppon Soda Co., Ltd.) were placed into a speed kneader ,
(NSK- 150, &ombapabiietExgfiotRada Sei ko Co., Ltd.) and mixed. Forty granms of
purified water was then f by kneadi : , the
resul ti ng kneaded po&ﬁgr&gmrlgcgrdéddr g%lli‘{ng}tl\g]g ugi%géqs%ggdg%g?%&% éZ, a
product0 of sékptla Bl ko(3BY, , alLpdoduanwifpfeda iadhismesyr 6en, iittch )3anrh di anet er
punched hol e and dried using an air-..20 bl ow dryer HH; 2Q0 roduct
of Espec CEPEJV?%%?(QGHH C.%h?h‘?éam%ﬁo GLGF IR B l\/\%rﬁéaé?e%e%d S:hdr 8%5%‘1’”3 ZKlo
16 si eve fobwhartpedparaziiza.regul ation, and 1 g of magnesium stearate (a
product of Taihel Chem cal Industrial Co., Ltd.) was added to 199 g of the
granul es after particle size regulation to obtain granules for 25 tablets.

The granul egvhhat 84 €IS PMRHEr 0B IS Pedph PAOI Il et s

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 air 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 90%

25 (90%D) were calculated. Table 3 shows the results.

[Table 3]

10%D (pm) 50%D (pm) 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'l3C uracil
30 alone, and the powder preparation of Comparative Example 5, which
was obtained by pulverizing'13C uracil alone, the particle

diameter was not reduced, indicating an insufficient



each wei ghing 200 ng using a single-punch tabletting machi ne (No. 2B, a
~ product of Kikusui Seisakusho Ltd.) equipped with punches and dies wth a
di aneter of 8 nm and rounded corners. 30 Exanple 3 Twenty granms of 13C
uracil and 180 g of D-mannitol (Mannit52% product of Kyowa Hakko Kogyo
- Co., Ltd.) were thoroughly m xed, placed into a sanple mll (SAM a
product ofpPulNegrdzRidhhneff{edo. wherda}, lardharipoedeanprerd nadriionedf ( shape of
35 grindi es; pin-1ype. . 0 w.a_-24- screen
W th 5 mm o aietor panhaa i S the B R A sE Mk SRt e
Conpar at i veafixianlel elidmbtdwerdtsy mgpdansdpf ddd@atratihgwasssifvddnthr ough a No.
30 sieve t repare a r preparation. Conparative Exanple 5 Two
hundr ed gr%ﬁ%‘Peﬁlzﬁéoargggc s placed into a 10 sanple nill (SAM a
products of Nara Machinery Co., Ltd.) and pulverized under the sane
conditions_as in Exanple 3, to ¢obtain a owder pr epgqar ation. <Eval uation of
Proper t i esT¥t BXEERIG! £ oy 15T 1 OTEaapPe L1t Part iT1®35RE &P st ri but i on
Measurement The pargd&lRingirzq i 5111i0drs08r0tap NERAVWIEE afi&PalAkLeRS of
Exanpl e 3 and Conparative Exanples 4 and 5 was neasured using a dry
particle sPZz&GHi8tr bhakebh Fteaoon Agnpeppaiie.usTHHDSANIS00AtiBrbadth of
Tohni chi q‘%;ﬁ . U e fal | ow et | Y | _di st of
100 mm aq?l)u er%rt)élg ggggégi%%ﬁhpﬁgéeg\é\%% 1%f ggﬁ%)e?aa%%@ Fg erval” of 5
m | | i $€conus,eaanid odinthéergareslsur prepafatdidviFa . ofFEsamphe Jpanrtd Chmpasatziere

G st but nggsseur oy 1RSPALL 1oL BLATBLET Al 10K (40000 0t el ©
cal cul at edchelahlepadaghons tdeliseslltswas [m¥u@ed] by visual observation.
Further, three minutes after addition of the granular

preparations, the amounts 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 |Undissolved Residue
Ex.1 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 Disorder

After orally administering the preparations of Example



109D (pm) 509D (pm) 90% (pm) Ex.3 5.74 14.95 56.58 Conp.Ex.4 6.46 75.58
- 235.00 Conp. Ex.5 6.01 52.60 260.57 As shown in Table 3, in the powder
preparation of Conparative Exanple 4, which was obtained by sieving 13C
uracil 30 alone, and the powder preparaté-on of Conparative Exanple 5,

-whi ch was obtained by pulverizing 13C uracil alone, the particle dianeter
was not redueed, Ccimmtimjjngaammeﬁfﬁa:itémee Esali;mt \adjzat s oS festits, A,

wh h
s a8 S SO B YRS LS A

er was reduce e€nonstrati ng
a sufficieahd puVeri zathean cE.fo&Qdé gés Tesicehxaaplen Z‘LrE\tabuakamed)falr

Solubility of Pre ions One_hundred mlliljt of ta wat er s added
to each owaﬁoﬁeﬁgulf?égk@r@ga? 5o PERPEFEt u{PéBC%‘TFSfe LkgtstOfr PhoPW t h
a magnes i cset bhf£Fid)RCN- 7D, a product of EYELA) at 200 rpm 2000 10 ng each

of the granul ar preparations of Exanple 1 and arative  Exanple 1 was
added to each beaker §igarel 2 HhopisnEhe egftAnaed ifor C CREPPR epipzdideordst o

di ssol ve "a3n E@ﬁl?fgﬁq%nbinv'tﬁé’aéxﬁ%%r w3t | 8ker Rkt Rebe rd i BE JF RYLes after

addi tion e gran preparati ons, e anounts of undi ssol ved, resi dues
of the 15 plreparamloan@ﬁ/vélxemplsu%,l Ia]ldeFaguane?d shtabl| ehd crows tihe 1Cesul t s.

85 15 PPt ol TOMING. hesUllSun b BLEDRLA! L0 B8 S(IPALALIVSpEXarPl € 1

took a Ion§ Ol VE, arge am)un repara on
remai neg pmdpss@ttmﬁ,oﬂ/\nempasattahe mbcampnati onIof Fikxamgd € andi 3satheed in a

ﬁﬂd? S0l veBFTAEY o {1 AR DG V-BF B8of 81 Of GHARESH vaFIRESE g veen

the & °C value (%) ( COZ/ COZ concentration ratio) of the
expired air collected before administration of the preparation
for determining pyrimidine metabolic capacity, and the & 13

15 wvalues (%) of the éxpired air collected at various periods of
time after administration of the preparation. The abscissa
indicates the periods (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 of 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 B¢ carbon
dioxide gas concentration in the subjects were similar to each

25 other, showing only 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 3¢ 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,



Ex.1 1 mn 10 sec Very small amount Conp.Ex.1 3 mn or |onger. Large

. anbunt Test Exanpl e 3 Evaluation of Solubility of Preparations 25 Six

tabl ets obtained in Conparative Exanple 3 were subjected to a

di sintegration test according to Japanes&’/-pharmacopoei a, 14th Editi on,
“CGeneral Test Procedures, Disintegration Test. ;As a result, all the tabl ets
had a di sPht 8gie8¢ GPHERBOREING 1A AG0eBIoPE I%ng%ruraé‘UlTeécrt? Ewagpl e 4

Eva|Uat|0nggfléﬁ%%” d&%eEEa&ﬁ%ﬁ%d%é@foEVﬁbé&dﬁéraNﬁ%@b?&éﬁidﬁ%%@%EZé 5 and

Di sorder After oral cé adm ni stering the preparations o
Conpar at i vELERBpAQ Ytsoatfh?éethféaqattﬁ?n’éabljl@@:t@qu@@P@cs‘somch B, and O),

AT SXPIT et FORR AP pUBLEEDAS VAR, EOCKBLIAH 1RUR! Lhe TBar ARSI 8, 13C Carbon

di oxi de gas concentration in the expired air using a GC- M5
anal yzer (p8treced Ighodlct 36f EQI,roiﬂa, Emrgcicdnmiihitcds FHtgur edRishovmattilon,
change in 1 ar ben.di oxi de con ration in the.expired air after
admi ni st ra??%n&%) Q%Z CSPSSEF%‘? E%hﬁ'p?}%tazmeéjn(?xﬂlﬁﬁ A S0RLSEhe
change in t3@etivar mhdtb(&sdeo@as{p(i@@deairaéamp"la’sftplteadcﬁfblméi:ttrealt ianted the
10 preparation of Comparative In Figures 2 and 3, the ordinate

i ndi cates AT3T WA Peéeye ‘W‘Fi”(fﬁs&rétﬂi)?f e"r’ee‘??cg?aﬁéﬂ:ﬁ%e‘@lrt%@%M%C val ue
(0e) (13CORLELLEHrRARS eRhE aihAht @l Qhaﬁ e L8 Bexypidpdent Facld 6Q &4 before

adm nistratjon of thé. preparation for determ ning pyrimdine nmetabolic
capacity, &rb) tHe We1serised Aeyagogadrubitehe Expired ahpweothected at
various periogscof tine after adm nistration of the preparation. The
abscissa indicates the periods (mnutes) at which the expired air was

coll ected after adm h$sthraan dn 6Lgthe fr diher exbbdned Wian telsé upimparhat i on of

P B RO 025, AU IUSL T Ren L6 Y0810 erk5: 5 RO o oxFdle

human patients (20 cases) into those with normal gastric emptying

15 capacity (normal type: solid line), those with reduced gastric
emptying capacity (delayed gastric emptying type: broken line),
and those with insufficient gastric emptying capacity
(insufficient type: dotted line). When the plasma 2—;3C uracil
concentrations of these patients were measured 20 minutes after

20 administration of the preparation, a reduction in plasma 2-¢
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.



t hree subjects, show ng variation anong the subjects (see Figure 3). In
contrast, when the preparation of Exanple 2 was adm nistered to the sane
three subjects, the changes in 13C cardon di oxi de gas concentration in the
subjects were simlar to each 25 other, showi ng only snall variation anong
i ndi viduals. These results denonstrate that a pyridine netabolic capacity
di sorder can be di agnosed rapidly, diiAgMSy accurately, and with only snall
vari ation anong individuals, by adm nistering the preparation of Exanple 2
and di agnosing a pyridine netabolic capacity disorder 30 using, as an

i ndex, the 13C dar Fon adiadx ipdeemgas twione gmtaditdazh using he mwdgrdaigrial

col | ected .20 ?)30 m.nutes after adm.ni stéattion of .tcgjgl%eooarati n (see
Fi gur @2 RS PRI ST &Hos s B Galtr 1T BTy iHE CFAEHIY S5 The
preparaid @y of reifyie t Wate A | Vi rAGiA s tal elbast? londto @ H0Sn
corresponding to 100 ng of 2-13C uracil, to human patients (20 cases)

su8pectteinsof PoIBhertRsre A tidaesy atong tif nlae ke 37l & t he

pati ent u ganhe _st iﬂgﬂp i . A ifed fromthe
pat i eﬁlsz)gv\l%%%%gg{l@gt eafi 1@, ngarfayocﬁa% , Z‘Jnlg—“tdégéfﬁ n“@%‘%"s a téfer

adm nigetatd 1N ,d1 st drh e tl IR congNtgdanmade el o & ned saxpin,ed air
sanples, together with those of expired air sanples (pre) collected in the
same d@thdmhepafagita ddnidiiamatay Gt W o hedvureavdsy) mpEyids. isublsedifent |y,
t he ampunt of change in 13CO2 concentration (0 13C 10 (oa)) in the expired
air D ¢ -cul ated. Fi gure 4 shows the results. As shown in Figure 4, the
expired air test using the preparation of the present invention was able

to classify the  human patients (20 cases) ipto those with normal gastric
erlBtying 15 capdci B3 (Word* SFE 1 (2P IS (HOSE- 3 -1 SHUCRY gast ri ¢
enpt yidihtGARAC ithe (dedpyrRth0add ) i MRS ddgWr e o Oroken 4d n@) .. and those

with insufficient gastric enptying capacity (insufficient type: dotted
line). When the plasma 2-13C uracil

3. An oral preparation according to claim 1, wherein

the component (a) is isotope—labeled uracil.

4. An oral preparation according to claim 1, wherein

15 the component (b) is mannitol.

5. An oral preparation according to claim 1, wherein
the component (a) is isotope—labeled uracil and the component (b)

is mannitol.

20 6. An oral preparation according to claim 1, which is

a granular preparation.

7. An oral preparation according to claim 6, which is

produced by extrusion granulation of the powder material.

25 8. An oral preparation according to claim 6, wherein



concentrations of these patients were neasured 20 m nutes after 20

adm ni stration of the preparation, a reduction in plasma 2-13C uraci
concentration was observed in accordak®e with the gastric enpt yi ng
capacity, in the patients with reduced gastric enptying capacity (del ayed
gastric enptying) and in the patients with gastric enptying capacity
insufficiency. This denonstrates that 25 the expired air test using the
oral preparation of the present invention effectively reflects the gastric
enptyi ng capacity. -28- CLAIMS. 1. An oral preparatjon produced using a
powdet heag&rinal agbPLieRad k- om ¥iafy 2a e apuPeetiizilivy dd@mes 83y Oifnildiofe MM
conpoypnd ; and/or a nmetabolite thereof, in which at |east one of carbon 5
at ons, oxygen atonms, and nitrogen atons is |abeled with an isotope, and (b)
a sugar and/or a sugar al cohol, wherein a particle diameter at 50% of the

powder materi al 9i.SA56>trf[5c§%%sp@or e RAL e 1diARIE Rlor)0%f the

powder material is 1 70 pm 10 2. An oral preparation according to
cl ai mproastsisc lvomparitsaings thiee stemsorment (a) in a proportion of 5 to 20 wt. %

3. An oral preparation according to, claiml,. rein_.the component (a) is
i sot ope- | abel eda(&Sa&rlo.d%E.lnﬂn ao%ﬁw%re%rp ilﬁ\rﬁ(ﬂg’é’cgﬂd‘ilﬁl@ ta&&glpai m 1,
wher eigh 1 vET itzR@oC oponRedy £ i i d SndrBdidthp Ohnd Sand¥io o1 &l mptapalatonhaeesrdi ng

to claim1, wherein the conponent (a) is isotope-labeled uracil and the
conpoA@nthiigh aits Liegsii ole of0 @ rben Grtamspr Fadn Gt Soordichgtittdadeai m 1,
whi ch _i a .qr |.ar. r rati Q.+l AN | ar j j cl aim
o wnees R e B A S R inart 1 50 o YR o et eroalt 25
810 An adrcalh ofir, e paeatdion sageartdiaig tdi amdegiem Gt W& eifn thk9powder

material is 5 to 20 um, and the particle diameter at 90% of the

powder material is 10 to 70 um; and

(2) formulating the powder material obtained in the

above step (1) into a preparation.

15 10. A process according to claim 9, wherein the oral
preparation contains the component (a) in a proportion of 5 to 20

wt.%.

11. A process according to claim 9, wherein the
component (a) is isotope-labeled uracil.
20
12. A process according to claim 9, wherein the

component (b) is mannitol.

13. A process according to claim 9, wherein the
component (a) is isotope-labeled uracil and the component (b) is

25 mannitol.



the granul ar preparation has a nean particle dianeter of 1400 m or |ess.
9. A process for producing an oral preparation, the 5 process conprising
the steps of: (1) producing a powder “Reterial by m xing and pul veri zing

(a) a pyrimdine conpound and/or a nmetabolite thereof, in which at |east
one of carbon atons oxy% atons, and n|tr§g ato i S I%geled with an
i sot ope, and (b)2a BuBAPCERE/ 8FCRTELESr TR0 CARLBNSY, éFéPn Cparticle

di aneperja rég%orgftlbhehegwqegramtl%&l gbries 5 to 20 m and the particle
di aneter a % of the powder material is 10 to 70 m and (2) formulating

the powder material obtained in the above step (1) into a preparation. 15
10. A process accgor |n tQ clain19 er.ei r,al I ragi.on cont ai ns
t he conponent (§§ SFSSSr Fgﬁro Wg t% &ggﬁkgé’ PgrER%rg%ess accordi ng
t 05 cl 8iBp9,( 2wnersean sttbp o€openant tiay h:$1el potdpe- mmemdlumahneao ih2. A
process accordln to claim9, wherein the conponent % ), is mannitol. 13. A
pr oce§§eagésprdi(h ﬂétélélHF@Paﬁﬁéﬂ@Pnbﬁh§Xt68§ﬁ8ﬁeﬁFa Platd ofsot ope- | abel ed
uracil and the conmponent (b) is 25 mannitol. -30- 14. A process according
to claim9, wherein_the oral preparation has a granular fqorm _15. A process
&p é Img 14

according to cl &Pm B4PTRRESS ACREIZIG: rst r@ﬂnfﬁpﬁulatlng t he
powder, amt %'i'e%a raktahned Lnghheishep r%%ala rafti @nd hRKERRT &l B nbYya@Xtius on
granul ati1 on A process according to claim 14, wherein the oral
prepagabimemeirs o guaoular opr @easati on having a nmean particle dianmeter of
1400 gm or | ess.



