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2 7 DESCRIPTION Illtrrrriioattovottirrrrrrrrnnifte

ANTI TUMOR EFFECT POTENTI ATOR AND ANTI TUMOR AGENT
mmﬁﬁooz* TECHNI CAL FI ELD 5 The present invention
tes to an antitunor effect'qﬁbtentiator and an

x159159+@Nt i tunor agent. BACKGRCUNDlﬁgﬁuﬁggo&esearch and

devel opnent of antitunor ag% 10 been actively

RMORIERAIR <, o7 cemmgeron ofe=tt actioneranea mproageohon. s

cally used in the treatnent of malignant tunors.

sgoooofsOr exanpl e, tegafur is a drug that is activated in
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vivo and rel eases an actiyecfi@rdar, irrerp 5-fl uorouracil

(hereinafter referred to as "5-FU7), and is known as

an i nproved % BREFEUNOMVEHEAPNt FRkat@ehithi 88 frGEtumor effect

t pteinkYa8he Sidenehhest sndhafend; FU itsel f. Mreover,

a conbi ned drug of tegafur and uracil is known to

have a greater antitunor effect than tegafur alone. In

particul ar, a conbi ned dr%&cﬁ%ﬁb g“aggafur to uraci

molar ratio of 1 to 4 is Cﬁﬁﬁﬁfﬁgg¥+y—avai|ab|e as

capsul es an@h20rgseamdresindt dadel spameit UETantitumor agents has
a Tai.hg Pharmaceutical _ Co,, Ltd.). This

o SR B b0 " SR b L i P SRR B e L E oz agents

artriet oidnied flactusednpar etk wirtdatinegaf of ralldr@aduettfors.

t he fact th?I uracij, mhic? does not have any , )

antitunor efPECE*HPI%s&FPAF nhi i (XUBhEPRhaks iarddivgRed in

ofviboFbhaht€ledse spranptt wdreloabo! i zed, 2Fi1adouracil

inactivated in vivo. quanesp Pat ent Publication No.
288756370t o1 GEEETERAL O (e RAFDY UMAnRrIedfion & an improved

anrhitti d0Ror agRM: €apt abmh 119 t& BB pedi - drugnaf st89aftiiects than
and uracil_can be markedly potentiated w'thout an
[

cFHadbSEH 1 oXPEFIYRIhén CPIPiReq BT REchaBR fiat ial uracil is

Wiknwhotb e &OgQQbﬂe@raﬁtfi%hbrt@ffé%ﬁ-tﬁﬁﬂggé$3§§ﬂ'alone. In
di scl gses that the use of oxonic acid or a salt

t REFESFULRT ¢ GMiSPRRENSR HWith PSVELTor By der hyagilaolar

caatibnbibi ttd he ige&‘@rhmrétll%f alr8f] aMmeti-on LAt o fBy g
be caused by 5- FU or the 5-FU derivative. 35 Japanese
PRt PEbl traske oAmRb. Vb1 aBealdrsereobdy daiho Pharmaceutical

Co., Ltd.). This combined drug exhibits significantly enhanced

antitumor effect compared with tegafur alone due to the fact that
uracil, which does not have any antitumor effect by itself,
inhibits the inactivation of 5-FU which is promptly metabolized
and inactivated in vivo.

Japanese Patent Publication No. 2557303 discloses that
the antitumor effect of an antitumor agent containing a combined
drug of tegafur and uracil can be markedly potentiated without an
increase in toxicity when it is used in combination with folinic
acid or a salt thereof.

WO90/07334 discloses that the use of oxonic acid or a
salt thereof in combination with 5-FU or a 5-FU derivative can
inhibit the development of inflammation that may be caused by 5-
FU or the 5-FU derivative.

Japanese Patent Publication No. 2614164 discloses an

antitumor effect potentiator containing as active ingredients
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antitunor effect potentiator containing as active

i ngredients -2- 2,4-dihydroxy-5-chl oropyridi ne .
(gineracil) and oxonic acid or a salt thereof which
can increase the antitunor effect of tegafur while
inhibiting side effects. It al so2discloses a

3- red antjt r agent , containing, tegafur, . ,

g1 el aEIrg R b oRUr B 5 ATGERELL hersbionesic acid or a
acsaMe dHegeedi @Rich dah RAELELI Ahe AnEOPREEL rAINIoF tegafur
containing tegafur, ginmeracil, and oteracil potassium

i VRS ginRAbABing Pder effects: Itjalewmiscdioabbya 3-membered
avaht ahle . 6 : - nuf act ur ed .

By SR e B Y ol rac LR A RBHOR e acia or
agentalfaghgneehhamh et iaat ingrmticgtbectIrdpartiBuler f e combined
fu ' t.gipoeracil., which exhi.bits a 5-FU, , ,
deg{r:&addgt%ingﬁlg%'n i% EH P TSR Aouf 900t HidRs grEasatun in a
t lemlathatatded of atidl .0. dMor Bovercoraxeni sl BgidraAndpsal &8 capsules
th Q ifihcally inhibit t Lncrease in ,

ga Ifaéen?%rs%%rn% "o EP%C?%?J?%’ W ?ymf?omﬁ’é:euucal Co.,
aclcohpani Bali hyarttheuvant i gy hakf gﬁterﬂﬁrﬁ%@ aht OPuMbeRtffect due
tegafur. and 15 gineracil are used in conbination, _
G ARahZrR T HaTeFAe bpethie BFRERIES Hovedh degradation
Vi nhiefi tbhe effdentabstiat 200ft GRACGreat& LB N ehat of uracil.
devel opnent of a pharnmaceutical agent with a greater

armtIAoH¥EE - ePXRRIC 128 1A a0 r erfl tisn toeaert t peuifiicetldlyinhibit the
| Y dyitasbhen 20, SR Of 1 f 4G5 159+ @St £ 0. Prol to b

ot e aur e RS T R PN GRTRY £ Pe
prESATPAnAGEntY diechast beeremcidepti Bhkentimbioawben tegafur and
t heehateq of a td i bad abo r .0hj ect

opﬁt he 2%1[ n]\:/éérr}%eg{lainsgt&gg%r ovi dé gﬁ%%%?be)f) é&%&%ﬁﬁgrg&
efffiedergstéateBiastt -t hat can increase the antitunor

effect of ampabLbtuMi AYENLr £ROtAINAY Legat us

gi meracil, and oxonic 6:@] d or a gaﬁ teﬁer%oggéw%hcgﬁcer
adgiearaenhg Sdelcpreatt of armhaamaceet icalt idgemor wagend greater
Wi ; Lgh ' f .t h fains the . . . .
b PR L0 SR aToe TP et UIRiaTgly inhibit the
caiduthedf ekrerisi vo pesearmivrlicogapht byet tireival.

af orenenti oned object, and as a result, found that the

use of folinic acid or a pharnacol ogically acceptable

salt thereof, none DISCWMIECRE e aHEANnYNEPKTIONTOr ef f ect

by thenselv%%e b?egéh Ifﬁ%%hggon has been accomplished in view of

the state of the art described above. A primary object of the
invention is to provide a novel antitumor effect potentiator that
can increase the antitumor effect of an antitumor agent
containing tegafur, gimeracil, and oxonic acid or a salt thereof
without aggravating side effects; and a novel antitumor agent
with a high antitumor effect that contains the antitumor effect
potentiator.

The inventors conducted extensive research to achieve
the aforementioned object, and as a result, found that the use of
folinic acid or a pharmacologically acceptable salt thereof, none
of which have any antitumor effect by themselves, in combination
with a 3-membered antitumor agent containing tegafur, gimeracil,

and oteracil potassium, can markedly enhance the antitumor effect
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35 wth a 3-nmenbered antitunor agent containing

tegafur, gineracil, and oteracil potassium can

mar kedl y enhance the antitumor effect -3- of the

antitunor agent w thout notably aggravating toxicity.

The present i nvention has been&cconpl i shed based on
In particular, the present invention

this findi
progl %EﬁgtPﬂﬂBrag§9¢f&&Fhﬁ%ﬁeﬂﬂqﬁgﬂér§9g%ﬁﬁQQME@bﬁOXlClty The
agﬁﬂé§enmﬁhh@ﬂ§1&0rhésr %Ehngcéonﬁﬂﬁ%ﬁéd Bé‘é’ed"%}rﬁ%ﬂg ff’{ndlng

enhanci ng an_antitunor effect, etc. descr

bel ow. 1. AwﬁQuﬂqﬁF&ﬁﬁiaéfohﬁ Hgéﬁéht|%nvﬂﬂtﬁon provides antitumor
enseRSiNHARBLEL MHDF s, aGkh Y 8f(g éﬂ%san £39€ g%eatlng
conprising tegafur i'n a erap utical ect i've

anoyHicr gieRer Bethods fan anb@umlrrgo aef éetitum)rf @ffect, etc., as
enfiencl it RN i tunor effect, and oteracil potassium

in an anount effective for |nh|b|t|ng a side effect,

thle ant i t undin efftettmpot effdct pot et IigraénlheﬁﬁSltng antitumor

el ect d fron1the ou ConS|st|n
$|n|c Clg Lﬁ praFithc 3y ?éﬁ?&?lﬁ&E% @rséPt%

th@r&mfpelultuaalhyrmﬁﬂeceﬁﬁfécémd/tﬁlt §9mé 05 c ENNAN @GN Emdint
The antitunmor effect pot enti at or

antfg umor ef.f ect :

accordimg <t 80¥t%ﬂﬁ§PCl“ﬁh€?e??F%qﬂgoén?ff%ﬁﬁﬂ aggenpteracil
CCﬁHﬂHSS&&mtegaimﬂamdﬂnﬂeéﬁﬁé&t1¢37QOroiﬁﬁfﬁiﬂldﬁoﬁagﬁaé”@ffect
in a tegafur inmeracil : oteracil potassium no

ratio of 1 :thg antijunep effesfi patentumdrragenprising at least

COITY inehBgr 881 &alddVerbRofedi SRS cohSO& | Lﬂ'g I ?ollnlc acid and
therapeutically effective annunt gi nmer ac

Al aErL 88t FaAl f Gecenhalnks mplas &hereafom @hf emwnt effective

ongﬁa@nhan§9$@§§{ggkhguﬂg ef fective for
inhibiting a side effect, and at |east one nenber

sed-ect ed fr(ﬂﬂetﬁétgtwﬂﬂm‘@dﬁ§pstp¢xﬁnﬁla25rfatcwwdnngnt@ Item 1,
anthdreahiTeeo! 0l Garoy aGEAPIARle (88l SddBECOMhLAN ) and

amount effective for enhancing AN ant 1t ef
T SFRCL L URDE 2 Tjert lac@ot%maﬁyrto pimerd;ilwhepéknathe potassium

apdditeRL L aget 1 S pnga. pparmaceutical preparation
form conprising tmo or nmor e separate preparations

each of mhI@W 30tcomai rgyeonecofiptiwinact k¥eactive ingredients,
oraaer T o E SRR T B b e e shiperagi! in an
fﬁiﬂﬂunheegfemﬂnvaoﬁsmsénh@pcﬁngfGhlBh61EUMdi afffect, oteracil
p?ﬁ)%@%?&%Qﬁ?%ﬂ1%mount effective for inhibiting a side effect,
and at least one member selected from the group consisting of
folinic acid and pharmacologically acceptable salts thereof in an
amount effective for enhancing an antitumor effect. |
4. The antitumor agent according to Item 3, wherein the
antitumor agent is in a pharmaceutical preparation form
comprising two or more separate preparations each of which
contains one of the active ingredients consisting of tegafur,
gimeracil, oteracil potassium, and at least one member selected
from the group consisting of folinic acid and pharmacologically
acceptable salts thereof, or two or more of the active
ingredients in any combination, or
in a pharmaceutical preparation form comprising a single

preparation which contains all of the active ingredients;
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acceptable salts thereof, or two or nore of the active
ingredients in any combination, or 35in a .

pharmaceutical preparation formconprising a single
preparation which contains all of the active

ingredients. -4- 5. The antiturmfA= agent accordlgg to

I[tem 3, wherein the amount of the active ingredients

i s”'such trmuf%ﬁaéPtﬁBVmQﬁ A9EG&F BFCOT G acFeRs3 i vharein the
amuiintob fOthet &bl vdlingob@i&ctd RO HALES pd N N of tegafur,
ampunt of C).1 to 5 nol, and the at | east one nenber S _
s EREGF 1 r b0 theéyeBapNE ok Gt 5§ HF M b igtieragéildpapassium is
phiat nRcahegheabt Y.aceepsahbe %&:gt $htNngf eQfadiS ohB Alnber

amount of 0.01 to 10 nol. 6. The antitunor agent

acoreditag feomtidn Frovhecensistthag aét fokiningredideand

ar [ 1% .Aa i f fur . 10
oo BB G P2 PR BE 2R s, PR dinitoge amount of
mehisdr toellécneld. from the group consisting of folinic

acid and ph ogi cal | cceptable salts thereof =,

10, P S R b R R R G T8y et hersin the

aceurigengnyoed iems3 areheset diridie inaathd 16 Ira@denbri Segafur :

in.a pharmaceutical . preparation form 15 conprising a

c H}eﬁgalﬁpTEEp%treaﬁ"icér]l B‘Bﬁ‘iﬁ?]ﬁl‘hg ShPngr etfidiit nej meTber selected

tegahUtheg@ﬁﬁnﬁQghsaﬁﬁi@@Gjﬁ“ﬁdliﬁ?&a§§id”82ga§h§9hé¥51ogically

ingredients, an armaceuti cal preparation

c&%ﬁ??§?ﬁget?ﬁ§9ﬂ:tﬁégg?fdﬁé-’w@nﬂef 5el dbtidd tpr éfn t he

grup consi ghiengnef t il RigendChee@Mng to Item 3, wherein the

phar macol ogi cal Iy acceptable salts thereof as an

adliHEUBOT | }gEditentn 8. PhRaCcesbApal srRpagation form

CeEhbRatifg SicARARERCSHLL LAl 1 RO ffé%@§53f95gredients, i.e.,

treating cancer in a nanmmal conprising: an

areoadRBr %%WﬁﬁﬁﬂlﬂiéhdpQﬁﬁﬁaqﬁlngoteg%ﬁum,!a$ active ingredients,

t@geagegﬁéﬁﬁ&déﬁthEECﬁféﬁé WAL co@bPBLAE] lpkna@n east one

amount 25 effective for 'enhancing an antitunor effec ;

afgmBeEr aelectashbifasni tne igraup sapahstofd edt ifeéifdec acid and

i PRk d . S ) itjo .

o It "ot wiper L aer Ter el PRomh Recive

gilogpeddasti sting of folinic acid and 30 _

plaar macol ogixcal Ly, .ahl there N an .

aﬁount effeétgég Aﬁﬁﬁ%@&%@ § égwgf%atl%n 8% pharmaceutical
compositions for treating cancer in a mammal comprising:

(a) an antitumor composition comprising tegafur in a
therapeutically effective amount, gimeracil in an amount
effective for enhancing an antitumor effect, and oteracil
potassium in an amount effective for inhibiting a side effect,
and

(b) a composition comprising at least one member
selected from the group consisting of folinic acid and
pharmacologically acceptable salts thereof in an amount effective
for enhancing an antitumor effect of the antitumor composition.
9. A method for treating cancer in a mammal comprising the
step of administering to the mammal tegafur in a therapeutically
effective amount, gimeracil in an amount effective for enhancing
an antitumor effect, oteracil potassium in an amount effective

for inhibiting a side effect, and at least one member selected
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for enhancing an antitunor effect of the antitunor
conmposition. 9. A nethod for treating cancer in a
manmal conprising the step of adnministering to the
manmal tegafur in a therapeutically effective anount,
ginmeracil in an anount effectivedfor enhancing 35 an

j f t. il si.umin an anount .
of pis e SEBES cotitihg abot ATt eerd bl M raggtogical ly

onzcamtiadiles sb et etherzoff LML NEINOUR L EORSI R ifdg @Bhancing an
folinic acid ?nd phar macol ogically acceptable salts

t FEMES 8 §hi&nbunt effective for enhancing an

anto tunor  efA e@lchokOfoA &midHRd nbOoLy eiaNGLRY @Pf?ct when
antitumor effect when 5 admnistering to a hanmal ~an

artF st eadest t@ chfiemsirAgar eydfidiumornagent comprising tegafur
t [ Ly; eff [ Lmeracil_i.n an

o ot e T S BB Ao LT Ak il fBoen amoune
arff fecéigei For pothawiinm an am: idnoont c6féect iavel bekracil

I YL Si ffec he. net.hod, conprising th
S{Hgggg%lggm%iir?aﬁﬁé%t%fgé(:tfovepgfbfeﬁ?}?];%)lqlé’é’sg Sﬁg? effect,
nmenber SeledﬂeﬂH@tbudt@&mgﬁ&dﬁg06ﬂ§I§&#ﬁgﬁoﬁdmi&&éﬂ8ﬁing to a

|4 ol ogi cal acceptable salts thereof in~
ool 200 Bbofmeclonl call X acaeptatl 2 sal s thereol I ing of
eﬁkﬂdﬁic13CiaTEhd“@hﬁQﬂa@@E&?iﬂdﬁl tactesarhd sWhetetfereof in an
se

the at le gt one nber ected fromthe group
RETgft

cSRSIEE] ¥ ithitc SRRAYCHM thesaphakiatoledgeett | y

addept abl e Sﬂbtﬁethﬁﬁeﬂixhﬂiﬁa_@HDHﬂﬁlQBte§ﬂé¥§U{?%§ at least

enhancing an antitumor effect is admnistered to the .
pé’tnfaeWFmg%Bn%?}reFéﬁfjl VIRt Bhe Groppt RPRS Usthiowr ofhépbimic acid and

ophatihetol ddecaladnabbebr i OnAk's the 15 uapr . Ag&H effective
1Ty e

conprising tegafur in a therapeutically effective _
a ngnF?h@??&ﬂQuﬁq anRlgpmepmffteceoief 4detrilsgefrod to the patient

eabagakpgnary antdht, UBRr weff 8¢l naNds ObEF AG oy 8?{;&55'8{8
in an anpunt effective for inhibiting a side e ect. .
139miRéshration @fsthenantidimer seketteunduisinghtegahup in a
Cenetsbénd; @1 1hOkirRbCe 8l drdifle PNALRBERLA0L EALLY o oune
acceptabl e salts thereof to produce an antitunor .
efPEEBEL PR el #NBRANEDORY erth andiligmo25e Bffecant Bhdnoteracil

e - ti : |.Sing.t.egafur in,a
ChCBSLREr ) O LMD BRI CRTOEL B LSRREAL AD8 e
amBunt ef f edspvet fay lealsanohagnenbeantsil soved effeCithe group

aegng£§{fﬁf|of. ﬁ?ﬁ?%“&%i&1é%é %HBE%Eeé?JS?%%&Y? ;ggeptable salts
inhibiting a side effect.

thereof to produce an antitumor effect potentiator for enhancing
an antitumor effect of an antitumor agent comprising tegafur in a
therapeutically effective amount, gimeracil in an amount
effective for enhancing an antitumor effect, and oteracil
potassium in an amount effective for inhibiting a side effect.
13. Use of at least one member selected from the group
consisting of folinic acid and pharmacologically acceptable salts
thereof to produce an antitumor agent with an enhanced antitumor
effect that comprises tegafur in a therapeutically effective
amount, gimeracil in an amount effective for enhancing an
antitumor effect, and oteracil potassium in an amount effective

for inhibiting a side effect.
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13. Use of at |east one nenber selected fromthe group
30 consisting of folinic acid and pharnmacol ogically
acceptable salts thereof to produce an antitunor

agent with an enhanced antitunor_ effect that

conprises tegafur in a therapeutically ef;ectiVﬁ
anount, gi acil in an amunt effective for enhancing
an anti?ug&%eeﬁpgﬁg?mﬁﬁéﬁgFS%aB?TeQﬁﬂ%§§§i851??@2ﬂ¥esent

anowrhtebhecon s ns3atf 0easthhire hbﬁ?e@h§élgtﬂ§af?95m t®s group
The antitunor_effect potentiator of the presen
i fPSTESEADE ot aH"rq%sméF peidtansh@hremperladicadiledareeptable salts

t hhegietiPas CONH&LivBYi Rbrd @ldit C B d ARle administration of
pharmacol ogi cal |y acceptable salts thereof as an

adWHEWRGr 84 ¥t PobRETiatehe thgnant Sturnr effett5of an
anirtheiRbr el aal ROkEBhiAY Of i tigaaalid unor, ef Legl of

an ant i1t unor agent cont ar ni ng I ngr edi ent S, |I. g ,

t egaryacil gantradsirecahdrotarsicil, pot assivemingsedténv® can be

, ; Lgnificantly enhanced. Folinic
| ngcedieent s, N Be,csioni fi cant |y

as an active' ingredient of the 10 antitunor
ef f ect pot edbilahdr asid useowas canpaitideattdghasi freemt the

u : t oxl ci.t educing agent for folic acid

a%?§é§§?§ s?%%%ﬂﬁ %ﬁ?%n Ewﬁ%ﬂdgsanB?O%&rﬁQWﬂpuﬁﬁ and has been
antsetiuasra efd:eicti thy retiseldg agbher eoar 10 2@PHi 8Atagonists.

i%o rs of ﬁgl'nic acid, j.e., the d-isomer and the

15 CsSHEF . AT (98 SpPRE et X iRidn eRoANt H HENQK iefdREE A¥ditself.

t Mbelt dré sowElopascuel is@serd BEXEYLend 4@, d11 80M¥he d-isomer
and the 1-isoner are usable. In particular, it is

pPofeFaBI £ 1PM5te tHe the paRBRt BiveatdoR: ukke of-idswer and the

d-l-sepmér addl e Lsi SORBEcurd 08X BAP! & QMomer and. the I-isomer
phar macol ogi cal |y acceptable salt of folinic acid is

t R&€ecHpabimn 38| pariFrutagaf i is preferable to use the I-isomer
(orf hui Rrihrd 2t ehtalydegfddr wh- gh;é'e%gl@g?r@%:he An example of

pyri m di nedi one), an active ingred . _
aﬁP?Fﬂﬁﬁ?l%&ﬁﬁﬂﬁ}yiéCC%P¢@h%ﬁnS@gﬁp@@nﬁplknﬁ¢ esid Hsughe calcium
aghhyated in vivo and releases the active form i.e.,

5- FU. Tegafur can be produced according to known

met hods, fofeexiwpl &~ flheraet hoitditsehydedfiry DappadeséH, 3H) -

L

k BoWho¢o npatredndanandl theughrugt adoes treat iex lrii bbt amdhyreleases

a@EEtHQEHve form, i.e., 5-FU. Tegafur can be produced according to
known methods, for example, the method disclosed in Japanese
Examined Patent Publication No. 1974-10510.

Gimeracil (2,4-dihydroxy-5-chloropyridine) is also a
known compound, and although it does not exhibit any antitumor
activity by itself, it can markedly potentiate an antitumor
effect by inhibiting the in vivo metabolic inactivation of 5-FU.

Oteracil potassium (monopotassium 1,2,3,4-tetrahydro-
2,4-dioxo-1, 3,5~-triazine-6-carboxylate) is also a known compound.
Although it does not exhibit any antitumor activity by itself, it
mostly distributes in the gastrointestinal tract and inhibits the
activation of 5-FU at that location, thereby preventing

gastrointestinal toxicity caused by 5-FU.

With respect to the antitumor agent containing 3
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activity by itself, it can nmarkedly potentiate an

antitunor effect by inhibiting the in vivo netabolic

i nactivation of 5-FU. 30 Qteracil potassium

(nmonopot assium 1, 2, 3, 4-t et r ahydr o-

2, 4-di oxo-1, 3, 5- tr|a2|ne 6- carbd&ylate) hsbalso a

kn nd, _Although it does not exhibit any

ant | u%@%gggflvf?y By FPEEEI F IR DSBS ?ﬁ%ﬁﬁqlBuPQEaSSlum' as

| mdﬂlefegasgrednéraset [ rmle bheeht &t eaBhi Bkt Svd NRgredient may be
actlgat %g of 5-FU at that |ocation, thereby

prev SEARAET FrorreBerind) GURPEFL 9N ctldedpyn combined

5- d:thgS\N thrr esagste,t tha'ﬁedﬂé‘éldéé‘@rlnag%&néé‘g‘%lt@hggl?gbllcatlon
redients, i.e.., tegafur, gineraci

oﬂg%a@%ﬂ4ﬁéﬂas§¢uﬁ§ 5§ua%kﬁlaﬂ§h|h@@@dwéﬁtgoleh@fdﬂﬁudmr,
ofgigralcact i yeudngrigdianty be Lo ¢ { g% %BQQSS mol and

descri bed in connection wt nown conbi ne
f dtredeanple, apot Uilséboskeaut il ﬁap@heschaitarmll pota551um in

F%gﬂdd%ab'Qnté £$but2@1$$§4ané 4é%e%38? bod%pﬁ gnﬁﬁn?bout 2 mol.

nol e of tegafur, meradiit s usé |n a
ofA ;p@@@pcglquy) mtﬁf@tramﬁnhohnd rapief ef aliley 3abayte@idnts is

t 1. nd o eraC|I tassi umi.n bout 0.1
ge%ggg% 5 é&ﬁg¥ac %prePé?Eﬁﬁﬁ} ﬁﬁsbwﬁ'TJ'abg ?
mol . A parﬂheubatiywmmek@kableoﬁmﬁxhin@aBlQn@&e?f&hﬁ%, i.e.,
RSB ER, BrhEcd Basy AYTELE G imgiy Sckive snretents
C&BWabBIpgeﬁbtéﬂ;h&dbeph§rmécéhblcaﬂeﬁﬁééﬁnaﬂyoﬂeE@Eﬁ|comprlslng
oteracil|l potassiu as active_ingredients may be

é“ﬁa%dm‘i’ﬁe PridericBUR TR Pricpar BEFRAF GRS each of which

CQﬁﬂthShﬁgonéWﬂfQhenﬁéﬁlﬁ@ éﬁ%@l@ﬁ@@”@ﬁQHkJ%§lmore of the
arations each of which 1 ontai ns one of the

a@fﬁ@%eu PRGNS dP 20 bigeEien, tde im@t Phermaceutical

|Imyé@dteﬂiéhIﬂbﬁiﬂboﬁ@ﬂbsiﬁﬁ|d3%angﬂe|ﬁhé&dﬁ%@ﬁﬂ@@gyt fHaration
kgggratlon form conprising a single pharnmaceutica

PaETSh aldofathftfg 2FT1V6F 1pHES@leRES veln any case, such

| BgEedinedt Sagdrit sAAY-CAPEpaiiE s ﬁﬂgfﬁéggﬂklﬁgﬁn&§?§g§5tlons
prepared as pharnmaceuti cal conpositions 20 accor

t GEPAAHAT - etReda rdsheighads tabhe @\hld?&kd@enbacradiceutlcal
CRbkkEESs . C@%Ek§é§sLG§ggﬂ% R@E@iﬁ'éﬁé thggéetﬁgétu%!%nmmonly used

comonl y used for known drugs, for exanp
exerpkears, dpigfderfor @B@Wﬁl@gr%ﬂqmpsentbubblmdﬂnas disintegrators,

C@b@f@@&ﬁts;z%ﬁf%r%%&@C@@égfe ¥R%e%%h%ﬂp%%? enhancers,
surfactants, etc en an an unor age
pﬁarﬁﬁ@@ﬂﬂﬁbawtpreparatlon
When an antitumor agent in a pharmaceutical preparation
form comprising two or more separate pharmaceutical preparations
as described above is used, each pharmaceutical preparation may
be administered concurrently, or one pharmaceutical agent may be
administered any time before or after the administration of the
other pharmaceutical preparation(s). Preferably, all of the
pharmaceutical preparations are administered concurrently, or one
pharmaceutical preparation is administered within 4 hours, and
more preferably within 2 hours, before or after the
administration of the other pharmaceutical preparation(s).

The antitumor effect potentiator comprising at least

one member selected from the group consisting of folinic acid and
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formconprising two or nore separate pharnmaceutica
preparations as described above is used, each
pharmaceuti cal preparation may be adm nistered
concurrently, or one pharnaceutical agent nmay be
adn1n|stered any tine before or~&fter the I

nlstr tlon t he ther phar maceuti ca
pr eparati- ﬁ?%‘fa JfF’f @fcé:reBEIa Pe AL thRECPphATECear ¥

prIﬂgﬂGﬂlEﬂﬂSoﬁrﬁhéuﬁﬁeGEQEeiﬁﬁ%dﬂﬂaﬁuhéfn&éYin eﬁB@ntly prepared
harnaceutlcal(ggeparatlon is adm ni stered w

hodt S72%dAHS Fbes gHet@ihbR9Sada Hoam2 ricsurtéustJe@me tme antitumor

aféﬁﬂédthgotéﬁﬁléﬂéﬂ'1%tb98 Qfed N %tPﬁérﬁgggdgyﬁgﬂtg§é$aratlon

preparatlon(s) 35 The an Itunor effect potentr at

c ARTATSiRG BP $¥§ﬁﬁardométﬁ@#beﬁﬂ@gléultﬁblewphammeceutlcal

gré§H}ﬂ%9§S'§EhQ9e9E fiol (%qulﬂ % tHbse that are commonly used

phar macol ogi cal I'y accept e sal'ts T hereof a

adiqw &noppgdedgent fof qﬂamp@eesem¢1pueneﬁtlbmndemskxﬁ1s1ntegrators,
dgne ly. pr red .in various Kkind uni

dgsage%ggggm ?&lcfe‘[%%st%éage St R ERER fﬁhofrslavé}rf gppancers,

p(ﬁttefrftalcatiotSJ setpr.epanechras tanphas fbe@ltdot @htiator prepared in

rat| %? according to standard net hods using

Tsfis et EafosadT s magrs i aduindss6Fed

abIe

heroewldmraéﬁtlﬁ(l&ﬁ:ﬁ at saper SLMPFHrYmuses arftaf ukiBeWgent
excl pi ents, binders,

for e
ducé?%%taéa%a? o%fsl glieSBFPE%nt% e.golt6PaAYE, Figewacil and oteracil

eporacel tm, fdavit i¢BhaRgeESiertW kAGE ARt B ’alestoc be Pﬁejaared in
antitunor effect potentiator prepared in var

kiddouf iHnds s dfe Uf BPFRIayt B8 - adiiati deer ‘éhle antitumor effect
CREhEeatbY I tiheOh SERRF afrﬁ}e%t BHnE::Srh%ea 1{cihﬁ'iHm:J{eJ:ed any time

a ent containing 3 ingredients, i.e., tegafu
PEE| PT aick Bt EracPnCuperdss Mﬁthaehecﬂmuelstratlon of the

|%%k@@hﬁ8£saqeﬁﬁ BR¥adh $Qg bE | 9@?@8&@&% J_%gr'gggafur,

kinds of unit dosage form That antituno
effiBeragsl pﬁﬁeﬁﬁﬁéﬁéﬁl0P014ﬂ§qmmeseﬁta¢hmennmgmeda¢nﬁﬂa

agrerbshiel ¢d @H@’éﬁ%qgumgffé¥§%d%r 8%&5%1é¥brcqgcgémfgggééred

with the administration of t nt t unor a
CcERNEPAF PGt BY ivighedirent Bhin 43hOUEegb¢£nne ogi mEtacithe

a%@m@k?éégééléﬁnd%sﬁhgnénéﬁ% gSeanre%ge%&élgreferably within

Preferably, the antitunor effect “potle or
aanhﬁpgﬁereﬁfqye conslteentte asintihistratitdn wf4theusstitumor
bg Qpe or after the admnistration of the antitunor

nt, and nore preferably wthin 2 hours, before or
after t he a@iheni sie atritdnuebrt 8efedt ijotieRE ia@PEME the present

invention is administered concurrently with, or before or after,
the administration of the aforementioned antitumor agent
containing 3 ingredients, i.e., tegafur, gimeracil and oteracil
potassium, as active ingredients, the antitumor effect
potentiator is preferably administered in an amount such that the
amount of the at least one member selected from the group
consisting of folinic acid and pharmacologically acceptable salts
thereof, per mol of tegafur, is within the range of about 0.01 to
about 10 mol, preferably about 0.05 to about 5 mol, and more
preferably about 0.1 to about 2 mol.

According to the present invention, an antitumor agent

containing an antitumor effect potentiator can be prepared, in



ey

When the antitunor effect potentiator of the present
25 invention is adm ni stered concurrently with, or
before or after, the adm nistration of the

af orementi oned antitunor agent containing 3
ingredients, i.e., tegafur, gimetacil and oteraci

pot.assi u as_.active ingredients, the antitunor effect . :
pg{helﬁ?li AP orSTC ey BPREFY siAcegy EFen e gioBRognpsisting of
suetl ihhiat athe SH airiacellogheanty lRasbt OPFe BN thereof, i.e.,
seLectgd fron1the§%roug consisting of folinic acid

c

af BRAFHacHIYG BNty CAckp talinrensat taned maydspmopepffect

MPotehttegaf Uris iconWolt &t he JraBgst Of i @PAH a8 PLuhdr agent
about 10 nol, preferably about 0.05 to about 5 nol,

ar@IivBRBLDY of ernariefliabbat D.€l /t GeaBbuE, Wimsiracdh and oteracil
A%ﬁ@%gbﬁgmycéé'H%tﬁ%@s§ﬂﬁéﬁéﬁgﬂy§.onhu%mi%nEégggD%g9Q§ﬁEtumor

contai ning an antitunor ect potentiator ca
preggatedayilpe -1 anwgorhined |Fesmaocret hembgrepalretien form

fr 1. gL oUp. I S§.1 f..falinic acid and .
pﬁ%ﬁh&ggf%%i%;1#ﬁﬁqgcééégg% %9%%%3 SPERRPEEFCON cgntaingpg all the
accityeei hgyeshiemt sef it be, afayement §bmech@rnt iahdnmoteracil

f .potentjator, i t ant | resent with an
orEERaaacti 2 tbaph g g rRie e Fhpmpthe Goup

t egabibst gy nEf aeillindfdaoi@rar phapRiessddiMalay astépable salts
in%rediﬁgts. In this case, the antitunor agent may be
i 5763 i fed baP E@%??Qﬁﬂcﬁ}rgﬁﬁP%f??ﬁPW PR comprising two

C @Phbse NGesa 1 tRYbeephas tsiRltdaeal oPrepaitAldofRains one of the
containipg al| the active ingredients, i.e., tegafur, .
gPMEL YR IHRAIGNEFalF | t1D PotEsi af thmdadtivel apgredimnts in
marbetoss] eatied f romgihe 1g40Hp, ﬁﬂgnﬂﬁ%H%UQOPfaééﬂﬂ'Tscpreferably
aci d and pharmacol ogically acceptable salts thereof;

ofNi i SCRMERTFacEgETear bt eparaersnat b?im icep cPBPAES tvb a

OkofiBi fe @ GPARLA tREAPAG AL A IS L ACIngfe ity CONL Al NSgaFur,
one of the active ingredients or two or.nore of the
a@ﬂmﬁéa?hbr%ﬂﬂ Efe3aral I EARF IeBnbRRad¢ole Aagredients and a
PahbbeHt&Ls i ddhe p%@f)b}é'f'%n ARG 1 hen®' &F erallY onk Mdnper
separ ate pharnmaceutical preparation formconprising a
c6RbeABed pregyartaei eroepniiHistgng Phgkeldindiet scidl. and

F%QQEMécoléﬂﬂE%¥i§i5c§@€t§ﬁf¥ﬂ%%ﬁkﬁpgﬁégggf“gs ag actiye
i ngredi ents an phar naceut’i cal préparation
céngacdient at | east one nenber 20 selected fromthe

0 oup o SEATBe ALl ALE U8 AR s gongpining at Least
aoheveember selected from the group consisting of folinic acid and
pharmacologically acceptable salts thereof can be prepared in any
unit dosage form for administration. It may be prepared as a
pharmaceutical preparation according to known methods using
suitable pharmaceutical carriers. Carriers usable herein are
those that are heretofore used for known drugs, for example,
excipients, binders, disintegrators, lubricants, colorants, taste
enhancers, flavor enhancers, surfactants, etc.
With respect to the antitumor agent, the amounts of the
ingredients are not limited. Usually, per mol of tegafur,
gimeracil is in an amount of about 0.1 to about 5 mol and

preferably about 0.1 to about 1.5 mol, oteracil potassium is in

about 0.1 to about 5 mol and preferably about 0.2 to about 2 mol,
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i ngredi ent. The aforenentioned antitunor agent
containing at |east one nenber selected fromthe
group consisting of folinic acid and 25
phar macol ogi cal | y acceptable salts thereof can be
prepared in any unit dosage foﬂﬁ%forladn1n|strat|on
repared as a pharneceutica reparation o
LE%%? Eo?gﬁ%ﬁﬁmﬁé §Tust t%ﬁﬂfFQgIEEe group consisting of

phﬁﬁ]ﬁ&&@ﬂtab@@ ai@IPHAhscotag L LTSy lé%%’éb%aﬂfé eéa{'lt%r %hereof is in
se that are heretofore used for known

u
V-3 ERcifpEntld, m@ﬂnd@¥%ieﬁﬁbéwnﬁbgubt%{Qﬁ to about 5 mol
|Qh&i%@ﬁ%sprGPéﬁﬂﬁﬂ;%boh@Sbel ENNANCRT $ m giaVQE particular, a

enhancers, surfactants, etc. Wth respect to
aﬁ@ﬁqﬁﬁﬁﬁblag@ﬁlartﬁﬁikﬂn@@ntbeoinQHﬁélemngreﬂltﬂgafuare

e e o TS0 AT SEBuE Co haP i Jgroer selected

prfelfcéfr dibley gabapitc@hsli sttangbotit fdlﬂumalapldt &mdiqiﬂarmacologlcally

pre t%ﬁgé %P% 3Rfr689aéo%$ gpggt % qg nd(}ﬁg Lp 10, more

I eastfegnbl peabeut skel:ect.ad: froma.fes goosp seddsttied1efly

i d_an har oIo ical ly acceptable salts
{ RadieaPg 05 SBb 20 moihas £her aFEumor agent

ablmjtanaOEep@raﬁiwlﬁhaimﬁabutﬁé@l 'f&re%aﬁﬁeﬁ.&ﬁ afl i aPOWhich a
bout 2 nol. In particular, a 5 preferable

0.1 taq,
moi P gE BhoFmadRiticgleRr epR s fion egatatningiddngsedients,
. ioteer,agkbapet a M@Fac1§hSn@Iodé¥§8ilOP@tQ§§pﬁﬂ as, actlve

sel ected fromthe oup consisting o folini ¢ aci
and'PIeeL REESI I Eald %vrma@@@bx%u Prepprativeremftaining at least

abﬁiét mlambeQ ﬁeleclt ed @0k £Re ]c_Prodfp flg F@Irﬁ%% %o??gyct: acid and

to 5, and partlcu
pﬂgﬁgﬁggp9og&ﬁﬁhlylaccgpnablq_sah}s1thgrgofwweﬁuth@tlve

antrigref®Enoerd sép%r‘a@eﬁﬁsﬁf’@gé{te a@hgégﬁf%d C#¥ove, the

preparation formin wh nmbi ne armaceuti ca
pr&fataRPE N2 ¢UHt ainsifegally ngprddiiont she cOIéOlnetde@aﬁumaceutlcal

gkﬁ%bégbkléﬁchéﬁﬁﬂl QBan éutlcal n@%aégil %?d oteracil potassium

i ngredi ents and preparati
cdﬁtélmphgravﬂhéagﬁ 15: ofied nentbernsiekbet pith frsarautieal

o RaEar o i hand P 2 el Prg ek sghecten from ehe

y "acc e sa & ag .
actriovp congisdirentofarfel separatie ﬁnﬂrpﬁ&fmaéﬁid§a&e&ﬂpeébceptable

S AL I BORD! o SLEC A Y CPOLALE W
tegaﬁarabgyr&bannlo,oandooﬁmwuunﬂ oAt assd tidre preferably about
0.1 to about 2 mol, per mol of tegafur.

According to the present invention, the antitumor
effect potentiator and the combined agent containing tegafur,
gimeracil, and oteracil potassium described above are applicable
to a kit comprising a combination of pharmaceutical compositions
for mammalian cancer treatment comprising:

(a) an antitumor composition containing tegafur in a
therapeutically effective amount, gimeracil in an amount
effective for enhancing an antitumor effect, and oteracil
potassium in an amount effective for inhibiting a side effect,

and

(b) a composition containing at least one member selected from
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20 in a molar ratio of 1 : 0.4 : 1, and the

phar maceutical preparation containing the at | east
one nmenber selected fromthe group consisting of
folinic acid and pharmacol ogically acceptable salts
thereof in an anount of about 016I to about 10 nol,

I
oraroranry Snthieeiss 8t 1ot tingr S sl Phameralogically

t eyafeptabhe cerlisngheoebheipras afbuhbveftdHivet i8r enhancing the
entiator and the conbi ned agent

tit.umor effect po "
ot kil ‘?%%%Crcturo% %B? M E MO rafig Rt B EEN- pHracdpesitions
destitiabaddabovencr @ applh&RME int and Kidwrt ‘E%%E%n%!r:@lgtfcal

conbi nati on of pharmaceutical conpositions .
mathTRPT &h! Cancd St r eltamsiorPes bt PRt ige (ayakhy kept in any

ARy GOEP ORIk h9Re FONU A NG 4t £gAf 1 BDr3rmaceutical
therapeutically effective anmount, gineracil 1nh an

aSGRerabi Peciqme for enhancing an antitunor effect,
and oteracilg,-pot ag Lyg'aB§29C%%B%E%Le%g%céiéﬁ%L%La Kit for

inhibiting a side effect, a a“conpo
céreaicneny @f nagaef isne (irertheringehecdred danaer- that tdntains at

gr c i St ffolinic acid and pharnacol ogi cally
aé%é%%agﬁé éar£§€?ﬁ8?§%f in an anount effective for

enbanteggfuhen anthtuapsutefdaaat, @ffé@tﬁi\?ﬂathHEL "
c sition. .The conpositions_ contaiped in such a kit
o et I B AT e GREPERT VS e SARATFGRG o ant itumox

f effect The conpositions are usually kept in any

| d t ai s according to their o
pHAF racBET il PBFEpard i gh FoPMPSH Spakie] §or inhibiting a

appbecabiect,0,theee examuig dalkttof Un dt8RUABRI cHposition,
ngggalian (i ncludi ng human) cancer that contains at
1 e

ast the 4 ingredients: (i) tegafur in a

t Hewapeut ieadd ynef heabd v &AmRUBY, £ b )eH¥ BR6AS! Lohdk @M ng of
armount . effective for enhancing_an antitunor effect, _
(Eg#)mb? AAd 1erfoPR’sTasA g igal aveererifbdet Babt$ drhereof in an

| albbht | eraetile sbdec@idRGhg thesgndldude BerPaf toPfine

an antitunor conposition, and (iv) at |east one

nehbeF By IBESEEbRR « R thap ebpsiwritagnef
at least 2 containers for keeping these ingredients, in which
tegafur and the at least one member selected from the group
consisting of folinic acid and pharmacologically acceptable salts
thereof are kept in separate containers.

Unit dosage forms usable in administering the antitumor
effect potentiator and antitumor agent of the present invention
to treat malignant tumors of mammals, including humans, are not
limited, and can be selected according to the purpose of the
treatment. Specific examples are injections, suppositories,
ophthalmic solutions, ointments, aerosols, and like parenteral
forms; and tablets, coated tablets, powders, granules, capsules,
fluids, pills, suspensions, emulsions, and like oral forms. The
antitumor effect potentiator and the antitumor agent can be
produced in such dosage forms according to methods heretofore

known in this technical field.

In preparing solid oral agents, such as tablets,
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folinic acid and pharnmacol ogi cally acceptable salts
thereof in an anount effective for enhancing the
antitunmor effect of the 20 antitunor conposition, and
that also contains at least 2 c gtainers for keeping
t hese ingredients, in which S fur and the at |east

o%\»ﬁ%@eraﬁ@lgﬁ%%%geyo% oglagrgﬁlgy tﬁgnfc’?l o|w1%ga1:?% be used as

folinic acid a ar frac accepta
trﬂﬂﬁééﬁrarelaaﬂmwehnssephazm39 ceptiaimecislodelnglucose, urea,

d fo able in m . n erin th antituppr o

e%&%%? po %ﬁ Pr888a§ tl%ﬁﬁ;&P'aﬁgﬁ? %;l%ﬂﬁecﬁggg%ﬁﬁe' silicic
i mmanwlmethyltdﬂﬂﬂabs€ﬁ|@LyﬁﬁﬂoﬂlJﬁBﬁﬁw@faﬂgyﬂﬁﬁbs gum arabic, and
gﬁludlng humans, are not |limted, and can be

&Et SBCLRLSHH nélPBl?rﬁyﬁﬂﬂﬁpoééqBidt?kPCQ§ﬁeaﬂh§%%d starch,

S@%th if sxamles, apel i Bt i:0eSho$UPROSL "y'leéth%o
hal m ¢ sol utions, ointnents, aer 0sol s, and [
@m’ ePYIPYFRsliglongndca s eme thy ae B kasisl, esbellac,

p@%ﬁﬁ9§ceﬁﬂé¥85e93etﬁ9p§édfﬁ%ose |Hbg§¥ RldH =801 potassium
suspensi ons, emul si ons, and ke oral’ forns. Th

aﬁ@PPHHﬁFeeﬁﬁébﬂlb@tEh@d%ﬂ&n’dénddth%azﬂhﬂlﬂ@mmnma@kgmnate,
C§6w9€r8£QQﬂﬁﬁdgbﬂdég§§ ﬂﬂﬁ?&gakorggd%echﬁﬁcg e??%ﬁgfnate,

met hods her’et of known in this
| gapEépar¢agposeited podyoxysdtyd ensustrisist dralfbet g, acil®-esters,

P%@Q%g@ 1éﬂ¥§ﬁ3 %ﬂ?ggé gé’af%éa Sé@éﬁ%ﬂ%gg%egég%ahqstarch

be us carriers:’lactose,
CﬁBGtheﬁ gﬂdeake dus bat egrsttareh, saédhanﬂﬁeqaéb@@fiéiac1d cocoa

k tallipe,cel]ul ose, aci d
B P SRR BR S Y SRSt il B tyien snnibicors
aqabternam ammonk em ex£1 4, e@:’o‘&i,luﬁ' D@Lln.ﬁyls)érullﬁétd | S dnke
cose id starch, gelatin solutions Vi ny
Sﬂs?tl%ﬂ;%?vaﬁ§ﬁr§tH%}yceﬁ§3py§Fﬁ9¢ rqqg |agﬁ umectants,
catbocxryneltemﬂocsel | WhosEn, Hheltbacre, NS Indicah! ghpﬁ@lc acid, and
hanol otaSS|un1phos hat e,

et hyl cel | ul. os wat er

ha¥?|‘% ?ﬁqﬁﬁng pHF%%&F%ﬂQﬁlEh %Eﬁ%ﬁn%ﬂl 6 Aates, Pydered
pbudes e&bﬁgarpolﬁ)@t\ﬁiﬁl@ﬁe Igarycaar afnd SOHUMubricants; etc.
h%dro encar bonate, cal ci um carbonate, pol yoxyethyl ene

PBFIE Tt y faBPae e as FabdBHF UPRY A PrOYUfeateith a

SkeandierdGidhtTREPOt YL eLiAR e, ShAl SlyarlRGLRSCLa# W s, gelatin-
i ke d|S|ntegrators saccharose stearic acid, cocoa

bGPE EFC enQrEdr kf1apatafdtibket o sildmegpatedrtablets,
|88&@1é1¥é¥er1§a9yéﬁ§rrﬁﬂﬂkfiqg9gkugéﬁﬁgg§s afAdEH 15 ke,

| auryl sulfate, and
In preparlng pllls, glucose, lactose, starch, cacao

butter, hydrogenated vegetable oils, kaolin, talc, and like
excipients; powdered gum arabic, powdered tragacanth, gelatin,
and like binders; laminaran, agar, and like disintegants; etc.,
can be used as carriers.

Capsules can be prepared by mixing the antitumor effect
potentiator or the combined agent containing tegafur, gimeracil
and oteracil potassium as well as the potentiator with the
aforementioned various carriers and filling hard gelatin capsules,
soft capsules or the like, with the mixture.

In preparing suppositories, polyethylene glycol, cacao
butter, lanolin, higher alcohols, esters of higher alcohols,

gelatin, semisynthetic glycerides, Witepsol (registered trademark,



absor ption enhancers; glycerol, starch, and Iike

hunmectants; starch, |actose, kaolin, bentonite,

colloidal silicic acid, and |ike adsorbents; purified

talc, stearic acid salts, pomdeigd boric acid,

pol yet hyl ene glycol and like T Ficants etc. 20

F r cess tabl ets na rov i ded
%@ﬁ%ﬁ&ggtg% &%%o fl%%?’fé@ne§3nﬁF% §ﬁ§&?r80ated

t abl et s, gdhapmepannajedgbabhems WHﬁsﬁW etBpat £ltohol, macrogol,

t abl et fil ate ets doubl e- Iayer tablets
mﬁfPP-Yﬁﬁg}%rg][m ¥R at § % FtRe [sREterhy hrasahhy B?W%xylated

gkuﬂwasearyBCéIﬁﬁhﬁlstFbﬂfbxyéﬂﬁylen85s$%ﬁiﬂﬂh fatty acid esters,
e oils, kaolin, talc, and

hydro enated veget ab
exXxPpiéne it Hﬁﬂ%ﬁreﬁo hW¥éFéHa@erpé%ﬂ@ﬂ@d“ﬁﬁ&@ﬁcaﬁ@¢ﬂwn
g%h@kbﬂatefﬂth|1Kﬁebbﬁfﬁﬂi?sﬂe%@‘Bﬁ&a@mff§¥§z s@ﬂguﬁtﬁ§%osulflte,

di si ntegants etc can used as carriers
&R The gwb%lrwlw AFkingied aghi £t aedd, ea‘rfdednke?,@tablllzers,

p%tt%nt i é‘&r‘i’rbé) stelaeago Lhgd-a0enl £oif &l ?('egg I&%@laf Wncose, or

gi mer aci | oteraC| pot assi um as Wef T35 1
peteaerat dﬁawbteh Uﬁhé iafdre phatinenedt veal gquepeaati@i Sin amounts
t%gf%&kkéﬁgt?ﬁ tlﬁrga %%h%?g%%ﬁe%%lCaﬁgkgé%er,rstandard

S@pp@inaoyldﬁﬁsqmﬁbpeshyb@mmhxﬁguadenteacaﬁpléﬁi Ridsthetics, etc.,
al cohol s, esters of her cohol s,

h
ggggtln us%é% g%ﬂ?r&ﬁ%%?%ﬂ ycéPFEﬁEPSQAL?gpSSP intravenous

(negestemmﬁ daradenpr&pardB-adpranmhy ec NareindaR€. methods in
d as carriers. In preparing

i f@é??ﬁ€§m1WH? SUGR HGAT S Shol , macrogol ,  propyl ene

glycol, ethoxyhad %&ép%@%&@@ﬁ&"m@’ aehel th@okéfﬁ%)’diatw%@er based or
|soztear%[il al cohol, pol yoxyethylene sorbitan fatty

2O d~BaET sSUSPERRAONF kS HiUtiOREs : S¥B#PIMQAY Elakers, and can be

S@dbpﬁt@@Eﬁéﬁdﬁdl&@dt@n%téﬂﬁﬁi@hﬁb@hoé%“héld@eheretofore used
pg-gg#usters and buffers; sodium pyrosulfite, EDTA,

y€o¥ic acid, thiolactic acid, and |ike

Stab|||zersln F%ébarfﬁ@WtH@ Fﬁﬁ%ﬁéﬁ%d%&%@ﬂeﬁ?epéfbﬁﬁ&ﬁh1n the form
cases, ucose cer ol be used in th

pRar %&@mm%lsuﬁheaarmsmu ﬁrﬁﬁi‘iﬁnt@‘qwe&l@frf ferepange, white
PHePRkeadin | $RLARIEC, SO Ud0R,1 MLEPYRLse %ieqa%wves,

auxi liary di ssol vents, soot hi ng agents, topical
aResvaEhykene elycol, neilinernus BEnt Subait ateouscan be used as
i at aoysgul ar, and intravenous injections can be

prepared according to standard nethods in
The amount of the at least one member selected from the

group consisting of folinic acid and pharmacologically acceptable
salts thereof, which is an active ingredient of the antitumor
effect potentiator of the present invention, and the amounts of
tegafur, gimeracil, oteracil potassium, and the at least one
member selected from the group consisting of folinic acid and
pharmacologically acceptable salts thereof, which are active
ingredients of the antitumor agent of the present invention, vary
according to the dosage form, route of administration, dosing
schedule, etc., and are not limited, and hence can be suitably
selected. It is usually preferable that the active ingredients
account for about 1 to about 70 wt.% of the pharmaceutical

preparation.
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conjunction with such carriers. 15 Liquid preparations
may take the form of water-based or oil-based
suspensi ons, solutions, syrups, or elixirs, and can be
prepared according to standard pet hods using
heretof ore used additives. In‘b?éparing t he

pharnaceutiq%% ggg%g”§¥ig%%&%gaﬁgst%%%@gé%g?o$%ﬁitumor effect

oi nt nent s S.UC as pastes, .
exarphéiawbr tend péer ehat timorpaahti 8f Gy gafe@lent invention are

cel | ul ose derivatives, polyethylene glycol, silicon, .
et ohtrEredand p8n e tadia 8 tShEr ettt acRrpUZat ion,
ofortlieadiih ffstatabe, TEEDEL] SRhe6k 8drd¢ O t Rt ra8rgl oup
consLstlngaof folinic acid and pharmacol ogically

aCCBpPABFEA TN t $reRefeEtal AR 1FEr &l oot ik They can be
| perednenéd dcddraiagt & wry @fiheck gggfﬁgdéyﬁaEanpféﬁ%ration,

present invention, and the anounts tegafur,

gither aget , soteradi Fopditaiyi wf thadpaheerdt, laedsbtbae factors.
megher £t f t 0 nsisti ffalinic :
TR, SRLECT SALIEOT 50 OU6008h 51 IR BhEY sions,
t Bspavtes wiagsudee, agnd vighe iligeedrenddmiofi stle@ed orally:

ant.| - f_the present .invention,. var
a%%g&g?%%3$%£$%§8d%é%b% SR %BEf%r%ﬁt%;ﬁﬁ’nF§9r8%T?Wﬁnts are
desphyed stthedthel ekipt cthe anttcasemaabrandd togfd thangohemcetc.

can be suitably, selected. It is, usuall referabl e
that the ac?gged?%ﬁ¥%&ﬁéﬁ?§£S%C%EEbdﬁ9r¥8 *Rbotit Hhe gresent

abhouenZlomtcaih ok bhetabhlay RQedt baahccdfERRY @bl 8Re mdtdrod of
Th?i%lrout e otf, adm Hi stration of the antitunor effect .
pOrBAET 2 G Rd £R8 39 (For dgehtebiiadiorsr eekire patient,

| aMendié@redrsF thetdlisshded cdd incldide, HQEnl HSEANCH,, it is
enteral adm nistration oral adm nistration, rectal
aBREREETR L it6h BSPnERaot i L iagnFARGEF @S gn rough standard: the

t eaosAersmlc AR 88 ratdian.o.et o IH&Y CD Q@/kg/day, preferably
determ ned according to the form of pharmacéutica

pPBRAF ¥ i DrfC 2PREt ad, "W/ daid epRdieioPIsterpely about 0.8 to

pabbent20 ak kel/Bey; fasd AnduntFOE SxAMRI &1 tabLELS: 0.05 to
pills, solutions, suspensions, emulsions, granules,

capsut ek00 F9d kgndayi kerefiexakdii Apatlered drakbygut 190 mg/kg/day,

SHﬁ@oﬁdﬁ@rﬂ&%e@é@l?d&@&ﬂtﬂ(ﬁ@egoi MhERE &ftrﬁjlkg;/dgy,d the amount of
ointnents are applied to the skin, the cous
neRBF afkes Refttashéurpid basttc 0.1 to about 100 mg/kg/day,

preferably about 0.5 to about 40 mg/kg/day, and more preferably
about 0.7 to about 20 mg/kg/day; and the amount of the at least
one member selected from the group consisting of folinic acid and
pharmacologically acceptable salts thereof, calculated as the
amount of folinic acid, is about 0.05 to about 1000 mg/kg/day,
preferably about 0.1 to about 100 mg/kg/day, and more preferably
about 0.2 to about 10 mg/kg/day.

The antitumor effect potentiator and the antitumor
agent of the present invention can be administered in a single
dose or in 2 to 4 divided doses per day. When in the form of an
injectable solution for, for example, an intravenous injection,
the antitumor effect potentiator and the antitumor agent, which
if necessary may be diluted with a physiological saline or

injectable glucose solution, can be gradually administered to an
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The dosage of each active ingredient in the present
i nvention can be suitably selected according to the
nmet hod of administration, the age, sex and ot her
factors of the patient, 15 the _degree of the disease,
etc. In oral adninistration, it preferable to use
th I ng ranges as rou standard: the anount
g?"gfg;éafogl\rgrlg about 0.°T ?8“%%% Sf(?gqﬁfgf‘ﬂg??iai‘)“ou“t
precﬁm'@kgiomdlabotkb ibcﬁltto abocbltaki’&ltﬁgJOk ?sﬂﬁg/da%ﬂd:mre%afur When
preferabl about 0.8 to, about 20
mHintS ff%gﬂ“rr% 2t FURPSSARBHY . OEhss lﬁ@“ﬁboﬁf%opo'ﬁentlator

Wgéﬂﬁg/tﬂ%y,anﬁﬂﬁwﬁé*akﬁg)énﬂbgyé anlll"tl%t%Q%Ht téoawdﬁﬂ/td@}‘nce or
and nore preferably about 0.2 to about 5 ng/kg/day;

t he Hifodn£a%f at Alerigdiervpbt abs§ ia il8 Abvos @sualily in an amount
a ppete b t

o) e oy g ot e P g oy eaffo e oa ko Bl g shdarur by
KA PN ARk tiHe aestan. of the at Ieast 25 onle

menber sele d I 0 inic

acid and pﬁltg%na Ec%ng{)gg? y%glgggp{g&@? etat %ﬁ%r%fthe

c aAduilrdtsédanson hef tawnph&rmﬁcéuﬂﬂdmlcpaepdratﬁmﬁbﬁUthe present

O R0 T % 0Tyt Aol St GPably 2 SnaiR 1971 8.2 5-

abbkuotﬂurﬂgikg/IEnmeaﬁﬂlwéetﬁéﬁéﬂbUWﬁbreéﬁ§ﬁéle, head and neck
potentiator_and the antltu(?g%n/a gent of the present

| nVertitsn A He SERNCAT st © 47Ch3d] AgNeeT des@csE Ph the large

2 inIe%tdh&deduﬂQSQ%nQ@E dgyi 10MaRIBeir Mot Dea F PrdBre raNpancreatic
ect abl ?usol ution for, for exanple, an intravenous

aé‘&%ron NY AR t RRBRS b $8te T pol Bt Fat oFanifd /1 REOStatic

Eﬂﬁdddéﬁvruﬂgﬁﬁﬂe Aahicel, §§af§nd€§le%§ﬁﬁ¥rnf@%éﬁ%d@eaﬁtEgncer,
W th 3 physi ol ogi cal saline or | nj ect abl e gl ucose

sHEoRaNERFr Y graBUSPISBd AtS-st BF P4t CAarise remarkable

adflec®Vehn Sodl dWHeRS el tRNEEIco1vnUabEY a1 rbagi{a‘:eff’m%ﬁﬁcer of the
carrespondi ng. to about 0.5 to about 50 ng/kg/day of

t Gr 10WREN NG )n PRE2PEr FTea S9PPBAYERE yGanded, stomach

anddricelDr neid eqld PRLERNELALOFs, ahd §hR antiddnor agent
are adnministered to an adult ‘once or % tw ce a day at

an i nt erval A§FOBAing 190 Hdwr prasemat | Jf“iemta@nanbUﬂtantltumor
CQIFRSRORE Y 4 :abQUL Q?é%g(%d%QgHBl& O%Eg4 dl%%t , i.e.,

tegafur by insertion into the rectu ypeés o
mdlSiggAant gumRasitlr eadapterdnyilt petaadiimi st @dtoneoingredients

t'E%an@rggﬁﬁ%%'é§Ht19r§9§éﬁgﬂﬁgﬁéafw&gﬁog Eﬁ%%ébly increasing

toxicity, such as gastrointestinal toxicity, due to the use of a
composition containing at least one member selected from the
group consisting of folinic acid and pharmacologically acceptable

salts thereof as an antitumor effect potentiator.

BEST MODE FOR CARRYING OUT THE INVENTION

Examples are given below to illustrate the invention in
more detail.
Example 1

A cubic fragment measuring about 2 mm in diameter of
the human colon cancer cell line KM20C was subcutaneously
implanted on the backs of male nude mice BALB/c-nu/nu. When the

average tumor volume (= major axis (mm) x minor axis (mm)?)
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10 invention are not limted, insofar as the active
form i.e., 5 fluorouracil, is reactive thereto; for
exanpl e, head and neck ~.~ cancers, stomach cancer,
colon/rectal cancer (cancer of the large intestine),
I i ver cancer, gall bl adder/biliad$-cancer, pancreatic

e u 3br ast .cancer, vesi caI cancer,
pr osafcrr{ E% gaé:éé § M CeaHBEF, dlp‘ﬁéjre)ﬂwdéép groups.
cancer, esoﬂhﬁgﬁﬂUOQﬂﬂgeéfepéﬁ@@@bnga@§éﬂ QL8R or suspended
cancer particular, a remarkable effect can

be”éxapé)c hY%’@\%ﬁ’f‘ﬂ”@@b’éﬁ?F}éﬂ geldadese (BRMPersadfitihe were
|&51%l'ynt3@ﬁ’&hﬂ§ﬁele@'%ésEhgarﬁ'ﬁ?é 'on%éoghég)zai %%%%Es as shown in
stonmach _ cancer, head and neck cancers d 1%

carftde 1 éoAc%o?Ctﬂsﬁf@UttéV@ hdays dsenmt thavesmy |acﬁt,ert kheouping:

antd iRy f cfont.ai nin .

i ngr edi entfgﬂrlfl%CEE e tgg ?uyélglg%?:gg? ot éjlpgégFlum combined
POHIASS| @mlaasraal‘cltq vé tagafbah entgamecrambe sotgarafcllaapbta{ssium =

st engt penegq, w i ncr easi n toxicity,

such g)sqgas?r mgn{}g)gréol naiE ?5% é%o{g’}alab’é d'% he use of a

25etgalfpmség1m©mcuddbaema@gl agto'dafsastnnoa@nkﬂﬁ[mfdr%@' aetedibed
sting of folinic acid and

t h
i RECB SarCATI ACLApTERl & CSARERT (Wetbor SbaRed drug (molar

anial‘dlormf eé@aamr poteatintor. :BEP] MIE ROBITABRYLNG
HE | NVENTI ON 30P52arrpl es are given below to

| ICBEEPRERY T (SRBALF OAAGHL FoTG: et Tu6 Eedmpiibed sbove and
cuhileifmagoeifat®asuring about 2 nmin di aneter of

t he human col on cancer cell |ine KM20C was

subcut aneoU1y 3519 npf drite FuBATt Hel W K eRymakBtemdirouping to

mtge Bﬁh@%Cvdﬂﬂdéuupghe§r5JBingaW§§aQ§lé CVQlugBtéln a
ma] or axis (M) x mnor axis reache out
2661 ahBYet HEGH velwere dihei d gr(qor rﬂ@vgmoup!albiheon ratio (%) was

f elekewnngedr n V. pepde n
e R PR L2 Pl T BN it

\/\éfi@lan {287 &&Wﬁﬁs@@ﬂe@q sonigoki geoumnce a day in
anounts as fi‘h@“@oéi E"R Sh;'n%é)rwags %gﬂgﬁEQE?é,ebydas)ﬁ%tractlng

fromthe day after gro ina
t &§&f bedyi erllgé)él P£E ollﬂéfF%lc]lQ qgicylsasételm tzfm‘rhuelgedmdg UgE

(SR 40 9oL d) TR Lof 5L S5 prpypin o
t Heed as a parameter of whole-body toxicity of the pharmaceutical
preparation. The results thus obtained are presented in Table 1.
Although calcium folinate wés used in the experiment, the dosage
given in the table is that calculated as the amount of folinic

acid.
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tegafur/ginmeracil/oteracil potassium conbined drug
described 10 above and calciumfolinate; a
tegafur/uracil conbined drug (nolar ratio of tegafur

tegafur/uracil conbined drug de

uracil =1 : 4); and a conbinig_dgug gontaingng t he
ri bed above an

calciumfolinate. The ratio Q{ the tunnr vol une 10

days—after grouping ta 15 t het unnr vol une _upon
dr oupi H§¥was cal cul Beses t o |oBlosignofa Relutie fugner tf UFumor growth | Body
Mol ume. The tunpr @&ksday) i nhifdinic paish |r at vdurio) Waishibitionratio | weight

etermned using the rel atijvengkeday |voMemsSDdf |t he (%) change (g)

ug-_ 49 ni st efed grbups and the cant r ok3group. The 2.5
s v welloptht change wes cal gul a2®&l byl subfécting 2@1f 0.8
t| hEeepfardygimescii it | o 0 |days after the begi fni n
adniterpeilipptassivimn  f §3n?%e8% ody ?ght Eﬁ@ebugc % ? -1.7
grﬁuthgm&maﬂ+use arjame -bod)y
t{ ox pterhdilpotagbiuth he ﬁ%?%a%ggtlcalhﬁgreparatlg The 433 3.1
nesulegabr t gl obf ai 20dd-4418e pr esemt ed |i n ﬁanke 1. 19.7 11
Al_t Hiogafin+ aadiici um fmloi+vaBe Was ped 1[N t Nigg3€xXperi Nens 3 2.6

t
t

he §QQ? %%n%'%gg wfuxnﬁltag%groﬁé%rﬁﬁﬁc F;g%%@gdgi,glven

he anount’ of Fnic ~acia

Dosagéyo@ﬂR@Iatlve tunmor Tunor growth Body (no/kg

/
(

0
T
8
0
1.
c

P

a ni 9 |nh|b|t|on rati o wei ght
%gy §36a5y) CRES %‘E)) N%ln%h IN6He 0 0 2.38 -
0.5 t@ﬂ&ful/E@merQCE&Vdierac@lSpoﬂ&gﬁﬁum‘ohlglneraC|I +
teracil potassium8.3 + 2.4 + 8.1 0 1.76* 26.1 -1.7

egafur + gineracil + oteracil potassium8.3 + 2.4+

Exappl® 4. 35*" 43. 3 -3.1 Tegaftir +uracil 2260844.8

1.91* 19. afur + uraci| 20,0+44.8

83* 23.3 Z %b -’95@“1626 B SWHogafEA M £ HI Het diameter of
thrbhm@TQuﬂohtbengéﬂuﬂﬂnoulgbveﬁhﬁﬂyﬁﬁﬁﬁ@)sﬁbcutaneously

i%p?ahtéé”ga t%d %gé{gt rouglgévg%7BL/6 When the average
tumor volume (= major axis (mm) x minor axis (mm)?) reached about
150 mm’, the mice were divided into groups.

The following preparations each dissolved or suspended
in a 0.5% hydroxypropylmethyl cellulose (HPMC) solution were
orally administered to the mice once a day in amounts as shown in
Table 2 for 9 consecutive days from the day after grouping:
calcium folinate; a tegafur/gimeracil/oteracil potassium combined
drug (molar ratio of tegafur : gimeracil : oteracil potassium =
1: 0.4 : 1); a combined drug containing the
tegafur/gimeracil/oteracil potassium combined drug described
above and calcium folinate; a tegafur/uracil combined drug (molar
ratio of tegafur : uracil =1 : 4); and a combined drug
containing the tegafur/uracil combined drug described above and
calcium folinate.

The ratio of the tumor volume 12 days after grouping to
the tumor volume upon grouping was calculated to obtain a
relative tumor volume. The tumor growth inhibition ratio (%) was

determined using the relative tumor volumes of the drug-




5 tegafur/gineracil/oteracil potassiumonly Exanple 2
A cubic fragnent neasuring about 2 mmin di aneter of
t he human col on cancer cell line Colon 38 was

" subcutaneously 10 inplanted on_the backs of male mce

10

15

20

25

C57BL/ 6. Wen the average t umor 1$61 une (= mj or axiﬁ

( "%, 58 each bout = 150 mm 3, the

mce l\)/%l/el:ryecggl Vi @%Jésm% 9+ BEp et‘llﬁ)g‘ #6PFBwi ng
preparat|onsmea¢hdglseb¢wedﬂ@mgeu®@§nﬁﬂmnubmea ByS%0btracting

o

. ret h [ 1 ul HPMC [ uti on were 15
oy PR P R M et KR SRe THIEE BPEsGRS ARG AT S

aSaCSﬁQ’iﬁ[@Ur@t idabteor? ther bdd ¢ onsiRHt b¥emday suddPBrblifing and
a

ter grouping cal ci um f ol nat e;

%%F/Sgraneeéeﬂ@feoﬁ efarnplechaiisitami ebhbi vl hedphgrmaceutical -
(V%Yref}faﬂa@tlbﬁlofThteegégH%s %Jdgg%g?%ie%e%%%? re]lts;eumr:”ecri] in Table 2.
pot.assi um = ;

t Hel Ppugdgap e gt rsrldenk e ovas axidd pot aksi @m&mm‘@lnmedthe dosage
et et askpte sgCoa GUMI LI B Co oo
c affigbil = 1 : 4); and a conbined drug cont ai ni ng the
tegafur/uracil conbined drug descri bed above and
calciumfolinate. 25 The ratio of the tunor volune 12
days after grouplng to the toamre \wol une upon grouplng
Was C&IQHl ated 2N\ {1 t—‘erw |~[unc The Bod
t Yimor grogvth |nh|( gﬁfﬁ%r) attﬁ}fﬁ% S H'Z“erl %%Onmo weigl)llt
usi ng the rel at v Q M&y)m &\t]\ d ‘l STo0) change (2)
a ﬁ]hlqy eeo gr upb Td lIBILEW 1O gls%y I?huuzyA 04

o gn[ RHRTIE WaS bdo curl area 43y DE ot i‘a%tm Rg—the ngu‘y’ 07

o v g t0—days—after—the beginfirhg—e
aiwé%ha} @ﬁiﬁb fﬂdﬁﬂﬁhéﬁbody wei ght ?fiﬁvee Jpgn840 0.9
g UaANdo psed—as—aparafeterof—whol-e—bedy
toxb&h&ﬁiﬁimiﬁ? BAa2dedsut i cad. Pripa?dgi?p; The91.o 0.7
PR £ T TR A EN 2 S A WA AT ] S 7Y W
AL T S A AR R L A B e -

USd T 1T 11 apvTrt 1S matr— Car Coutatr to—asS
tﬁe éﬁ%uﬁ% (ﬁomﬂﬁﬁﬁﬁlﬁltﬁuﬁhf cpotTabl @ (the group not given

any drug)
#: p<0.05, compared with the groups given either

tegafur/gimeracil/oteracil potassium or tegafur/uracil

As is clear from Tables 1 and 2, the use of a
tegafur/gimeracil/oteracil potassium combined drug in combination
with calcium folinate can significantly enhance antitumor
activity without substantially aggravating toxicity compared with
the use of the tegafur/gimeracil/oteracil potassium combined
pharmaceutical preparation alone. Moreover, this enhanced
antitumor effect is substantially greater than that of the use of
a tegafur/uracil combined drug in combination with calcium

folinate.

Example 3

A cubic fragment measuring about 2 mm in diameter of
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Drug Dosage Dosage of Rel ative tunor Tunor growth Body

(nmy/ kg /day) folinic acid volune inhibition ratio

wei ght (ng/ kg/ day) (MeanSD) (% change (9) None 0 O

9.49 - 0.4 None 0 40.0 8.78 7._; 0.7 Tegafur +

gimeracil + 8.7+2.5 + 8.5 0 1.52°784.0 0.9 oteraci |

p ' T r. [ i, + .5 +8.5 40.0

b HE: HhHED OB B TRLEE Licde BuP0S 25 s Bitalepusty
15impd3dtedooR. B0 bazke Of 7malke rafder micaciBAIH/AAENH33. Sthen the

40 . 34% .3 0.6 <0. 05, conpared with the cqntrol
gr;:})‘gep]?al hgulégﬁu\ﬁoqnoe grv@ﬁjé%rﬁfl&r G 4 PP RX1s (mm) *)
comparhed wbbht 100 gmiupshgimier QbtbedidiZlied into groups.

tegafur/gineracil/oteracil potassiumor tegafur/uraci] ,
As is ol ear® frORITSRI 4809 CHRF 3D iPHeR agfirg gimeracil /oteracil

t qgafassighmesasildPienac iho Rt astiivnmbeopdi Qg dr YgmbPaci1 -
conbi nation wth calciumfolinate can significantly

erf&tCE dnPPEafT2G Acti Vidy: vilt ABdt cabpstarfidldnage, dissolved
ag avdbeRded 0% Gi Y SEORPAF S, W @lm&@ﬁ%?cﬁeelgfulto%@ (HPMC)

tegafur/ginmeracil/oteracil potassiumco

pHativddent Vel ogldpyarani ohs g etk tovbheovere drivesa day in
enhianeed aanindHmr tyi stantiald ¥, oreates

than that of the uge%%{)fga‘gteogrzgar%gg%%l t%vo%bd:%s/gdfrom the day
drafgerngeewbimat i on with cal cium 25 folinate. Exanple

3 Acubic f . suring _about . 2 in dia er of .
-19- the hufnﬁr}%g 8nn§€aér1r({:eert TSF) VPTHe Gjéy\f/agﬁer grouping to
s ttheuttaneousd yume mpbanyecdumimg hasbasksuftavhlte awdein a

mi B/cA-nuy) .. Wien the average tunot volume (=,

i RO i TR Ror T § P O el bhOht i e (8) was

muigtetrhénad ces ey ehdi vétedh v ttan@roupsumds A erdi aedy-

dr ug .con aining a tegaf ur/ gi meraci |l /oteracil

pSTASEHGhTED SHSdFOY EroIsantrRLi 8T9FP t egaf ur

gi neraci |l : Thet Boagiweippitashhnge Swas :caQchlatdd BPGsubtracting

calciumfolinate, dissolved or suspended in a 0.5%

yBFORSBY OBSAGHI A1 ME6F | 1 ey S( ABkES the beginning of
administration from the body weight of mice upon grouping used as
a parameter of whole-body toxicity of the pharmaceutical
preparation. The results thus obtained are presented in Table 3.
Although calcium folinate was used in the experiment, the dosage

given in the table is that calculated as the amount of folinic

acid.
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solution was orally admnistered to the mce once a
day in 10 anounts as shown in Table 3 for 14
consecutive days fromthe day after grouping. The
ratio of the tunmor volune 15 damé after grouping to
the tunor vol unme upon groupi ng s calculated to

obtain a relative tunor volugg,;Jhe tumor growth
i nhi-bi-tigr—+atio (% was 15 dpfprn1npd using the

T o7 C1

rellati veDMnor vl uleseos | Heosage ofg Relatinetimer ¢ rTasphor growth Body
gr oups and the cadFE@gmﬁﬂo E;ﬂ< bodVOMEP%htldﬁ%MQemo weight
was—calculated bl subtract gt gint  of(Yari ce | change(g)
15|days Heer the heg? nning of 0 adii #i75£P&2 i on frem 0.3
t h¢_bodyNomsi ght pf ni@e upbn 3Gupi nd-50séas as 20 % -0.6
pal degsfier gigeraginio @7Qq@M5%OXICiBy of Egﬁf@ﬂﬁr ce %bcal 18
pr=%@kﬁﬁimﬁ&mgre resul tslthus ?b}al are preze 'e?h '
i n| Tagsfuet gimeragil+t h cj um.fol i na used i e
ex peroereiotassiume jgzgggq%6lven2én thegs abl e i $ thgﬁs -1

cal dedaix €gimamcilthe ts Of faljnic 2D -2
TalLQEQQDEQQE@osaaz l"}Eac?e %ﬂelatldggfﬁﬂnr ng90 23

vikgafuBb gimeradil f | ' |, g
igL 3i @retapim%gssaﬁg '§.9.+ 1‘:@96 0 ‘1@ %@5‘6%% I an 4540 g) 22

No h @e@fufr+ dimseil +0 20,9 4,

_O’gotemg.l e §9+17+(§6 ”9 | S_i_tOéS ) 3 4%4 18
0.435 0267 9 f

Tegaf?< s Q%ne?%r@reg ger g}?gcue}ogﬁgt% ggglmé W AFpe,gEORP QL given

3.31a1Y0938%) 30.5 -1.1 Tegafur + gltaSS|u |+
oter achl npot ' 5 .0 2.85 0.30*"
& ?ng%P’f%%E#ﬁ%h thh ghe qrogpog %RHI .

40.0 I+ gl meraci pot assi um

5.7 +tegFfur Bigerachdl 2oGardciQ. pBtasdbud) ordy2 Tegaf ur

+ gineracil + 5.7 + 1.7 + 5.6 20.0 2.55 0.25*" 46.4

-1.8 oteracil potassium p<0.01, conpared with the
control grodppe( rtheugrouf nbe ghvestigation of the effect of

calcium folinate dosage in enhancement of the antitumor effect of
the tegafur/gimeracil/oteracil potassium combined drug using the
human colon cancer cell line KM20C show some enhancement even at
the dose of 2.5 mg/kg/day, and a clear enhancement at the dose of
5 mg/kg/day.

Formulation examples of the antimumor effect
potentiator and the antitumor agent of the present invention are
given below.

Formulation Example 1

Folinic acid 100 mg
Lactose 170 mg
Crystalline cellulose 77 mg
Magnesium stearate 3 mg
Amount per capsule 350 mg

Capsules were prepared according to a standard method

using the formulation presented above.
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any drug) #: p<0.01, conpared with the group given 5
tegafur/ginmeracil/oteracil potassiumonly The results
cal ci um
folinate dosage in enhancenent 2£ the antitunor effect

of the investigation of the effect of

of the tegafur/gineracil/otera

dﬁﬂﬂmHQEEQOBrE%éﬁglgu?an col on cancer cel

show sone enhanc

[ pot assi um conbi ned

i ne KMROC

ment even at the dose of 2.5

nmg/ kg/ day, @edcaum| Barirentkancenent at the dose mef 5
| ati on exanpl es of the antiunor

ng/ kg/ day. FEaor
effect 15 p&?ggg?%tor and the antitunor agett’ 89 t he
present invewthetamire given bel ow. Fornul aiqmm, '

Exanple 1 Folinic acid 100 ng Lactose

0
Crystal | i ne "WEFPRYRIOPYFPe Y MEGHE 81096 st ear i M9 ny

170

0

Amount per ¢apgul&s 350 ng Capsul es were pr@@ﬁg%%
according to a standard nmethod 25 using the
For mul ati on

formul ati on presented above. f 1 -21-

Exanpl e 2 C@&Shﬁﬂé£Q&ﬁg@ Eﬁ%gpbémhcéd%gﬁgée

Cornstarch 450 ng 5 Hydr ropyl met hy

e

F?ﬁ%)ogs.%nf&rd method

miy S 1Ggaht efornple tign Grerdrdsdnebever epar ed accor di ng
to a standard nmethod wusing the fornulation presented
above. 10 i~ Formulation Exanple 3 Calciumfolinate
500 ng Lactose 240 ng 15 Cornstarch 250 ng

Formulation Example 3

Calcium folinate 500 mg
Lactose 240 mg
Cornstarch 250 mg
Hydroxypropylmethyl cellulose 10 mg
Powders 1000 mg

Powders were prepared according to a standard method

using the formulation presented above.

Formulation Example 4

Folinic acid 50 mg
Lactose 90 mg
Crystalline cellulose 30 mg
Magnesium stearate 2 mg
Talc 3 mg
Hydroxypropylmethyl cellulose 10 mg
Amount per tablet 185 mg

Tablets were prepared according to a standard method

using the formulation presented above.

Formulation Example 5

Calcium folinate

Distilled water for injection

200 mg

Suitable amount



o

Hydr oxypr opyl net hyl cellul ose 10 ngy Powders 1000 ng
Powders were prepared according to a standard net hod
20 using the fornul ation presented above. Formul ati on
Exanple 4 Folinic acid 50 ng 2 tose 90 ng 25
Crystalline cellulose 30 ng Maghési um stearate 2 ng
Talc 3 ng y hyl CelTul ose 10 unt
per tabl et 18%ﬁﬂ§ §%§E¥§Gﬁéts wer e prepared ggco?grng
to a standard nethod u3|ng the fornmul ati on presented
above. Formyl ati 35 CaIC|un1foI|nate 200
ny Distil rleiéljecgg? ?oslrmllﬁjlg&sl B SRR EdafbErEdingp to a
Arsnantiaper metrhmd exsingl thé nf@edablkeosoprddansdvabsve.
prepared according to a standard nethod using the
formul ati on presented above. 5 Fornulation Exanple 6
Tegatul abomExddpreraci | 14.5 ng Qteracil potassium
49 ng 10 Folinic aC|d 250 mg Lactose 280 ng Corn
starch 298 h§9afEy8r oxypr opyl met hyl cel | ul 0se>0tnary
Amount per wWiappgki£51.5 ng 15 Granules werg g{ ared
nu

according to a standard nethod wusing the for ion
present ed abégsacil potassium 49 mg
Folinic acid 250 mg
Lactose 280 mg
Corn starch 298 mg
Hydroxypropylmethyl cellulose 10 mg
Amount per wrapper 951.5 mg

Granules were prepared according to a standard method

using the formulation presented above.

Formulation Example 7

Tegafur 25 mg
Gimeracil 7.25 mg
Oteracil potassium 24.5 nmg
Folinic acid 75 mg
Lactose 51 mg
Crystalline cellulose 28 mg
Magnesium stearate 5 mg
Amount per capsule 215.75 mg

Capsules were prepared according to a standard method

using the formulation presented above.

Formulation Example 8

Tegafur 20 mg
Gimeracil 5.8 mg
Oteracil potassium 19.6 mg

Folinic acid 51 mg
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Formul ati on Exanple 7 20 Tegafur 25 ng G nerac
mg Oteracil potassium?24.5 ng Folinic: acid 7
Lactose 51 ng 25 Crystalline cellul ose 28 ny

Magnesi um stearate 5 nmg Anount ,per capsul e 215
Capsul es were prepared accordi n& to a standard

il 7.25
5 ny

.75 ngy
met hod

30 using thg foraul ation presented above. Fog% tion

Exanpl e 8 Tegafur 20 ng G neracil 5.8 ng 3

racil

pot assi um 1LxystglFohe mied latdose 51 ng - 23- Lati oge 51
ng Crystal IM' ne cellul.ose %5 ng Magnesi um séfar ate 3
Bxypr o

nmg Cornstar caﬁnfﬁl% %‘Wa pyl met hyl ¢

M9 ose

10 ng Anouritorpetataibl et 190.4 ng Tabl ets weig mg

t he

prepared according to standard nmethod usin
f Qroul at | ongg’rdégé E%PYZLHE\‘}EY 197 FaRERat i on Eﬁ%é‘i‘ﬁ)l e 9

Tegaf ur 200 ¥@unG PBF aGid1e®8 Ny Cteracil p@@@_S@i,ﬁgn
196 ng 15 Folinic acid 512 ngy Wtepsol W35 1034 ngy

Amount per suppository 2000 ng Suppositories were

prepared acegifdiRg &Qr@gﬁ%%ﬁgéﬁdaggbﬂfﬁﬁpQOuéianﬁégEd method

fornmul ati on presented above.
using the formulation presented above.

Formulation Example 9

Tegafur 200 mg
Gimeracil 58 mg
Oteracil potassium 196 mg
Folinic acid 512 mg
Witepsol W-35 1034 mg
Amount per suppository 2000 mg

Suppositories were prepared according

method using the formulation presented above.

to a standard
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-24- Claims 1. An antitunor effect potentiator for
enhancing antitunor activity of an antitunmor agent
conprising tegafur in a therapeutically effective
anount, ginmeracil in an amount 5 effective for
enhanci ng an antitunor ef fect, “4Ad oteracil potassium
in an anount effective for in@ bi.ting a side effect,
the antitunor effect potentiat&?lgﬁnprising at | east
onke. nenber sel et éduts onfifeetgpotdnttPrStfoRrdefhancing antitumor

f ol i,ni cid and har macol ogi cal | y acceptable salts
t%%?gg’t&nogna%ﬁHUﬁFu@PFeﬁg?&kaQBWpFéFl%Qﬂﬁﬁﬁﬁﬁﬂf an a
anthidnapentets Bhf .o Zecthoe atiddntoyiREEect] POt ent LALGA

according to claim1, 1'D wherein the antitunor agent
ccﬁé£59§égetg@%f?ﬂhanﬁﬁﬁﬁr%%i49t¥%¥@0roﬁéf%QﬁA et assram 1

| b ds8gamUin : ardiRiae! bffe Ai&AGH) Pﬁﬂfﬁi.fﬂQ aME8E effect,
ratio of 1 : 0.4 : 1. 15 3. antitunor ‘agent -

conpri si ng, &¢ activenam@tddrenpstenttiegafruronprsing at least

t hela bE fheet ] Loeraci| i n.._. .
aﬁgnn?@g%?ei%%%ﬁgﬁéér%gﬁﬁgﬁ0|%b gﬁ gﬁ?? %ﬁﬁﬂg & f§8}}nlc acid and
ot EERRFo L pat eldivupcaptab anmait sef hecdd Ve if @b amount effective

I%Iblekgggcﬁl iaﬁ@aﬁtﬁ?&%@r eaf!}%c%t leaSt one nenber
I e g

sel ected fromt roup consi'sting of 20 folinic acid

ard pharnacdheganaitgmqm:eéméablpbﬁﬁﬂﬂmstbheé@@6rdihgﬂmg claim 1,

a . ef tive.for enhancing an antitunor effect. -
Tﬁggg%%ﬁtEﬁ%ré%£jéﬁpoﬁc%%ﬁ i ﬁ§%P615?%j?ﬁQEquheBéFﬁr§¢kir and
amtierenbl poferdsium in & pharmmceuyitatadinepavdbr9Pil potassium
fg{ conpri si t r.nore separate preparations

eagﬁhr t }%ﬁﬁgg'co tainstone of the active

i 3gr edi ent s Agoast Stumd abeh€dadmrisiflyTehaCittive ingredients,
o%era il gﬁtas ium and at. | east one nenber sel ecte
fr

GRFtHE &ﬁ@éﬁ??%ﬁ(‘rﬁgﬂd‘r ef6pFhite aficgnandgimeracil in an

phapmat ot Dfgadlvey foaceeirding sal st HhBIRObFFOEL WO M5 ci1
of .the active ingredients in any conbi nation, or

cO
g%%i%ﬁsillﬁﬁdrrhﬁ‘@eé’t‘l?%}%‘? Pricraiaei bor Fohidsapei 8i aitde effect,
singl et DERRACAL ABmMEE Gb16eREAT BSoRIH O, ,Eﬂg @8ﬁéj}’§cing of
i? edients. 5. The antitunor agent acporé!n to claim™
3 gﬁlﬁ}cwﬁé¥%@ﬁd Pherearsuiingienl heaerartedlenga b erfteyreof in an
I SmsuRh éffﬁotiﬂ@rfHPleﬁgandiﬁgigﬁranéﬂﬂﬂﬂ5%cEkféét!'1 an

amount of 0.1 to 5 nol, oter _ .
4. The antitumor agent according to claim 3, wherein the

antitumor agent is in a pharmaceutical preparation form
comprising two or more separate preparations each of which
contains one of the active ingredients consisting of tegafur,
gimeracil, oteracil potassium, and at least one member selected
from the group consisting of folinic acid and pharmacologically
acceptable salts thereof, or two or more of the active
ingredients in any combination, or

in a pharmaceutical preparation form comprising a single
.preparation which contains all of the active ingredients.

5. The antitumor agent according to claim 3 or 4, wherein
the amount of the active ingredients is such that, per mol of
tegafur, gimeracil is in an amount of 0.1 to 5 mol, oteracil
potassium is in an amount of 0.1 to 5 mol, and the at least one

member selected from the group consisting of folinic acid and
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35 potassiumis in an ambunt of 0.1 to 5 nol, and the
at | east one nenber selected fromthe group
consisting of folinic acid and -25- pharnacol ogi cally
acceptable salts thereof is in ap amount of 0.01 to
10 nol. 6. The antitunDr agent ~ ééording to claimb5,

ents cont i.ned in
ﬁgﬁgﬁh%g%ng%ég% ng{g@??yﬁgera0| iféfh&P|a“ amount of
pdlé@smonio mmb.at Ieast one menber selected from the

roup consi f_folinic acid and pharnmaco] ogi cal
gégegtable é& g Eﬁ%ﬁ%ﬁﬁ ageT% a%FQFéin Logcha: I?g5lﬂhereln the

7.actigeanhgtedimntagant OO itHadgihoa Ghalldh FatWBesLitbgatur :
the antitunor ag en& is in a pharmaceutica

pref&raribn’ fOrTh o LcBAMATSIHY ‘atBBbY MR ssr eparmemear selected

C‘ﬂﬂ@fnl $h8ggRol HeRdi8Rt 8g df %o'llniggﬁéﬂf ard gﬁﬁf‘rﬁé%ologlcally
and oteracil pota SIum as active Ingre i ent

plR&CRREBDE® c3ALYSr Eparaet on conPriisi nh 1 Hb 0dt tbelb@t one

menber sel e dof £ et p n

acid and pﬁ??n%%%logf%gﬁggggc%%%ﬂ§gﬁé saI?Ia¥ﬁe*eo erein the
a@néﬁté@Prv%96n$|1ﬁg#edaeﬂharmaceAtkcal(pnqmarstmgnaform
freaF?§Ei éﬁcd%ﬁﬁﬁggﬁg%h§ﬁ¥%§%0%088%5¥f§1%§§ ﬁngredlents, i.e.,

InNg cancer 1 n a rrsing
arveogagndr quﬁﬂaﬂiﬂiandCanndciﬂngotaﬁﬁﬁuM'IaB active ingredients,

t ape ffective ano unt i mer.aci

a%@gn? g%éfﬁgééﬁﬁﬁggff oF et SPnSO %ﬁﬁWQ:Gﬁﬁra%Pi%ﬁﬁﬁ one
an@mb&ersmiéctq@oﬁasmlumangrdmp aﬂﬁyﬂetﬁﬂjeﬁiﬁvglﬁiﬁ acid and
inhibiting a si.de effect C osition
c%ﬁ%ﬂ“%?%%o%cal ggsf’c‘éﬁ%tm&a §e71'e eé’(?piarsoﬁpt Ferive
griagpedbast sting of folinic acid and 25

armacol ogical |y acceptable salts thereof in an
p unt effeét?%% CORT ISHRINE | FYRRN LAt QForhasTRsekt dFal

themgnsitiWHH ﬂuanp@eatimg1cdﬂceﬁ metdothni@n E6@gtd Nithg:
cancer in a conprising the step of

admi ni steri t?ﬁtqﬂ§ﬁﬁﬁﬁﬁﬁlc %EﬁﬁﬁhlopncamprlSl“g tegatur in a

theéaap@mﬁiéﬁﬂny cetéeet v BNt g1l ARIACHL LA &bunt
gg?nt effective for enhancing 30 an antitunor effect,
0

ScF V) dtods SPHANFHP ARt fOtAL UBPF etfifiord . ppgl oteracil

| pBthEsiwg i sihdemehfecdsraandvat f&@%hl%%lﬁsnpegldg effect,
selected fromthe group consisting of folinic aci

afiB9phar macol ogi cal I 'y
(b) a composition comprising at least one member

selected from the group consisting of folinic acid and
pharmacologically acceptable salts thereof in an amount effective
for enhancing an antitumor effect of the antitumor composition.
9. A method for treating cancer in a mammal comprising the
step of administering to the mammal tegafur in a therapeutically
effective amount, gimeracil in an amount effective for enhancing
an antitumor effect, oteracil potassium in an amount effective
for inhibiting a side effect, and at least one member selected
from the group consisting of folinic acid and pharmacologically
acceptable salts thereof in an amount effective for enhancing an
antitumor effect,

10. A method for enhancing an antitumor effect when

administering to a mammal an antitumor agent comprising tegafur
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acceptable salts thereof in an anount effective for
enhancing an antitunor effect. 35 10. A nethod for
enhancing an antitunor effect when adnministering to a
manmal an antitunor agent conprising tegafur -26- in a
therapeutically effective arrouﬁ12,6‘gi meracil in an
a fi ive f hanci ng _an_antitunor effect,
aﬁyg% etrhggfaﬁg{]%lo s S%@F% an ar%)f]lﬁ? P BTG £ @ amount
i i fctiivg dosi elehaefdiegt ant dvet ieind@de €8P | S0 okBeacil
f’éf}ggca%fs'adm' nisterin tof 5 patient at |east one

61 dellett e FFINENE g‘?%tiﬂpvecéﬁ& sPh iyl omg mopiideceffect,

acid and phaiieaeekngl CedriptiaeagPtRd! & AlYS atleh £ edifg to a
an _amount effective for enhancing the antitunor
efRETENT1 28 FRRS et RoHCBERBrIf IRFLEs Eram it grahier epmsisting of

t hfblathilceastd éHH?ﬂH%@HﬁEQ?@%fggfﬁioggﬁgéﬁggi YR s Fgereof in an

consisting of folinic acid and macol ogi cal
actEpdbréfear e tfioar ephaneing thepant ieffactdfifector

enfanci ng ar@nibt Homr i |0 Sber G108
pati ent concurrent% a\l/vl(%;o%%g%? %O?(gllrgnl%%héuvrqgeﬁ%lf%&zqe at least
orongf mefber heelemheidnfsomat e ymfupt henaindtingref fgébhic acid and

c Y fur i erapeutically.effective ,
CATRERSLOLEAENY L e e Rt ERLLY: SLT BBl LiBune eetective
erflrneinhgnamnarn ot uedf esfifecandsosenbcidterpat 85SthNpatient

[ effective for. inhibitin side effect.
13:.0@%32%#9%}{ Vfléczgt onét er h?é‘F@c}?‘%gorfer S ehESHr othe
cauiistishgaoford alfi the actitward phanfBeNbisGAyl Yegafur in a
act?_l%r%t abl E saf[ ts t I%er eof to produce an antitunor

ef T SCEPHEEE7T 1ot 6T FRGF L En g I2BeEaF dntint @rppmount
efdffettale afoiRinhatBDhg 84eNHn tG@URbE Sé A HEIRNMN ot Ordeil

t herapeutically effective ampunt, gineracil in an

afoTAC SEFT et 1A SFBHPENBEIRG tHY CafCBnt 1 g nef peside effect.

ana .ot er aci [Usepot assilWAsitN oAl RERIEY RibeethVerdPritne group
inhibiting a side effect. 13. Use of at |east one

meBer S5 @ ctied oAt fiet Yr6idh PRs e atliaeg Lyf acceptable salts

f @lhlerte6 £ acd (orajtthcBhan NBee] QicaklYe 86 CRRIARLE 82! ESr o hancing
thereof to produce an antitunor agent wth an enhanced

i BORbFUTeT ddecthaf FdrFriisasor eggdnlr dompaising tegafur in a
t heeapgubt Callly efkect Ve anPRUNt o1 QL PRACH 5@ Mount

amount effective for enhancing an” antitunor e fect,

afd e} vri fopenassrimy ian amtatonar effedti ved gefaril

i @QEQEEE&& fhfgndgmgﬁﬁgcéffective for inhibiting a side effect.

13. Use of at least one member selected from the group
consisting of folinic acid and pharmacologically acceptable salts
thereof to produce an antitumor agent with an enhanced antitumor
effect that comprises tegafur iﬁ a therapeutically effective
amount, gimeracil in an amount effective for enhancing an
antitumor effect, and oteracil potassium in an amount effective

for inhibiting a side effect.



