
ANT«--TI UVJOI* AGENT *;ojvii-i<r^irvi< ; 
CYTIDINE OERIVATIVE AND CARBOl'LATIN 

The present invention relates to an antitunior agent co.n-
taiuing a cytidine derivative and carboplatin in combination 
and to an agent Tor potentiating the antitumor el 'feet of car­
boplatin. 

JBACKCTROUND ARM: 

1 - (3-C-Etliynyl-p-D-ribopeiitofuranosyl)cytosine (ECyd, 
represented by the following formula) is an antimetabolite 
having a structure in which the 3'-|3 -posi tion of the ribose of 
cytidine is substituted by an ethynyl group. 
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ECyd is a cytidine derivative which was first synthesized in 
Japan. Differing from a pyrimidine derivative (5-F CJ~) or a 
deoxycytidine derivative (gemcitabine), which are antitumor 
agents generally employed in the clinical settings, ECyd 
weakly acts on DNA and mainly inhibits RNA synthesis. 
Specifically, in a proposed mechanism, ECyd is phospliory-
lated by intracellular uridine/cytidine kinase, to thereby form 
a triphosphate (ECTP). which inhibits RNA polymerases I, IX, 
and III, leading relevant cells to death (Patent Document 1 
and Non-Patent Document 1). 

TVT.any antitumor agents which are generally employed in 
the clinical settings and which, work based on DNA. synthesis 
inhibition as a main action, exhibit the inhibitory effect in. an 
S-phase. Tumor cells employed in animal tests generally 
exhibit relatively fast proliferation. However, studies have 
revealed that, in. the clinical settings, tu.mor cells proliferate at 
a. slow rate, and a small number of the cells are in the S-phase. 
Since, differing from DTsTA synthesis inhibiting agents, the 
antitumor effect of ECyd based on RNA synthesis inhibitory 
action is not affected by the cell cycle of tumor cells, ECyd is 
thought to serve as a clixiically useful antitumor agent, which 
differs from DNA synthesis inhibiting agents generally 
employed in the clinical settings. 

Another attempt has been made to further potentiate the 
antitumor effect ofECyd, in. which an antitumor agent such as 
cisplatin, having a different action mechanism, is employed 
incombination (Non-Patent. Document2). However, hitherto, 
a satisfactory potentiating effect has not been attained. There­
fore, there is keen demand, for a new combined therapy with 
ECyd, -which therapy exhibits a more potent antitumor effect 
and gives less adverse effects. 

RELATED ART DOCUMENTS 

Patent 'Document 1: Japanese Patent No. 3 .1.42874 
Non-Pa tent Document 1: Nucleic Acids Res. Suppl. 1, 233-4, 

(200 1) 
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Non-Patent Document 2: Proceedings of the Annua] IVfeeting 
0 f the Japanese Cancer Association 60, 558, (200 1 ) 

DISCL,OSU.RE OF THE INVENTION 

Problems to be Solved by tlae Invention 

The present invent ion is directed to provision of a novel 
combined therapy with ECyd, -which therapy exhibits 
remarkable antitumor effect: and gives Jess adverse effects. 

Means for Sol ving the Problems 

In view of the foregoing, the present inventor has carried 
out extensive studies on a novel combined therapy employing 
Ecyd and another antitumor agent in combination for provid­
ing a cancer therapy enabling patients to survive for a longer 
period of time, and has found that an antitumor effect can be 
remarkably potentiated without increasing adverse effects, 
through employment, in combination, of ECyd and a plati­
num complex cis-diammine(l , 1 -cyclobutanedicarboxylato) 
platinum(TI) (nonproprietary name: carboplatin, hereinafter 
abbreviated as CBDCA). The inventor has also found that the 
thus-obtained antitumor effect is more effective than the anti­
tumor effect of a similar combined therapy employing cispl-
atiri, which.has a chemical structure and an action mechanism 
similar to those of CBDCA.. 

Accordingly, the present invention is directed to the fol­
lowing 1) to 8). 

1 } An antitumor agent containing, in combination, 1 -(3-C-
ethyny 1 - p -D-ribopentofuranosyl)cytosine or a salt thereof, 
and. carboplatin. 

2) An antitumor agent according to 1 ) above, which is a 
combined drug. 

3) An antitumor agent according to 1) above, which is in the 
form of a kit including a drug containing 1-(3-C-efhy.n.yl-|3-
D-ribopentofuranosyl)cytosine or a salt thereof and a drug 
containing carboplatin. 

4) An agent for potentiating the at 11 i 111 trior effect of carbo­
platin, which agent contains l-(3-C-et.hynyl-|3-D-ribopento-
furanosy 1)cy t osirie or a sal t thereof in such an amount that the 
antitumor effect of carboplatin is significantly potentiated. 

5) Use, for producing an. antitumor agent, of 1 -(3 -C-ethy-
nyl-p-O-ribopentoforanosyl)cytosine or a salt thereof and 
carbop 1 a tin in combination. 

<S) A method for tr eating cancer, comprising administering, 
in combination, 1 -(3-C-ethynyl-P-D-ribopent.oftiranosyI)cy-
tosine or a salt thereof and carboplatin, to a pat ient in need 
thereof. 

"7) A. method for treating cancer according to 6) above, 
wherein 1 - (3-C-ethynyl-p-D-ribopentofuranosyl)cytosine or 
a salt thereof and carboplatin are administered to a patient in 
need thereof simultaneously, or separately at an interval. 

8) A method for potentiating the antitumor e fleet of carbo­
platin, comprising administering, to a patient to which carbo­
platin is administered, 1 -(3-C-ethynyl-p-D-ribopentofiirano-
syl)cytosine or a salt thereof in such an amount that the 
antitumor effect of carboplatin is significantly potentiated. 

Effect s of the Invention 

According to the antitumor agent of the present invention, 
a cancer therapy exhibiting high antitumor effect can be per­
formed while suppressing adverse effects, whereby the sur­
vival of patients can be prolonged. 
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BRIEF DESCRIPTION OF XI IE DRAWINGS 

FlCir. It A graph showing survival of subjects to which 0.3 
mg/kg/day ECyd and 30 mg/kg/day carboplatin have been 
administered in cotnbinalion. 

FIG. 2 A graph showing survival of subjects to which 0.3 
mg/lcg/day ECyd and 40 mg/kg/day carboplatin have been 
administered in combination. 

FIG. 3 A graph showing survival of subjects to which 0.3 
mg/lcg/day ECyd and. 5 nig/kg/day cisplatin have been admin­
istered in combination. 

BEST MODES FOR CARRYING OUT THE 
INVIiN'nON 

ECyd, 1 -(3-C-etliyuyl -fi -D-ribopento:liiranosyl)cytosi ne, 
employed in the present invention is a known compound and 
is known to exhibi t an antitumor effect to a variety of cancers 
through RNA. synthesis inhibitory action. Notably, there has 
never been reported that cancer can. be effectively treated with 
suppressing adverse effects through employment of ECyd 
and CBDCA. 

No particular limitation is imposed on. the salt of ECyd, so 
long as it is pharmaceutically acceptable. Examples of the salt 
include inorganic acid salts such as hydrochlorides, hydro-
bromides, sulfates, nitrates, and phosphates; and organic acid 
salts such as acetates, propionates, tartrates, fumarates, male-
ates, malates, citrates, rnethanesu.lfonat.es, p-toluene-
sulfo oates, and trifliuoroacetates. 

ECyd or a salt thereof may be produced through a known 
method, for example, a method disclosed in .Japanese Patent 
No. 31 42874. 

CBDCA., ci s-diam.nxi.nCl =• 1 -cyclobutaaedicarboxylato) 
platinum(II), employed in. the present invention, is a known 
platinum complex and is known to exhibit an antitumor effect 
through DNA. synthesis inhibitory action. CO DC "A may be 
produced through, a known method, for example, a method 
disclosed in JP-B-1 98 1 -02S><57<5. Also, a commercia l drug, for 
example, Paraplatin. (registered trademark, Bristol Meyers), 
may be employed. 

As described in the Examples hereinbelow, through 
employment in combination of ECyd. or a salt thereof and 
CBDCA, a remarkably strong antitumor effect can be 
attained as compared with administration of either of the 
component, singly. Therefore, a plxarmaceutica 1 prodvict con­
taining ECyd or a salt thereof and CBDCA as effective ingre­
dients is a useful antitumor agent. Furthermore, a pharmaceu­
tical product containing EC'.yd or a salt, thereof as an effective 
ingredient is a useful agent for potentiating the antitumor 
effect of CBDCA, and a pharma ceu ti ca 1 product containing 
CBDCA as an effective ingredient is a useful agent for poten­
tiating the antitumor effect of ECyd or a salt thereof. 

No particular limitation is imposed on the cancer which 
can be treated by the antit umor agent of the present invention. 
Examples of the cancer include head and. neck cancer, esoph­
ageal cancer, stomach cancer, colon cancer, rectal cancer, 
liver cancer, gallbladder/bile duct cancer, pancreatic cancer, 
lung cancer, breast cancer, ovarian, cancer, bladder cancer, 
prostate cancer, testicular tumor, bone and soft tissue sar­
coma, .malignant lymphoma, leukemia, cervical cancer, skin 
cancer, and brain tumor. The cancer is preferably head and 
neck cancer or lung cancer. 

The form of the anti tumor agent of the present invention 
may be a combined drug in which the a forementioned ECyd 
or a salt thereof and CBDCA are mixed at tin appropriate 
ratio, each at an effective amount, to form a single dosage 
form (single-formxilation type), or a pharmaceutical product 
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inchiding the drugs in eifective amounts separately for 
enabling the aJbreraentioned ingredients to be administered 
simultaneously, or separately at an interval (double-formula­
tion type). 

No particular limitation is imposed on tlie administration 
form, of The aforementioned pliarmaceut.ica.1 product, and an 
appropriate form may be selected in accordance with the 
therapeutic purpose. Examples of the form of the pharmaceu­
tical product include oral agents (e.g., tablets, coated tablets, 
powder, granules, capsules, and liquid), injections, supposi­
tories, cataplasms, and ointments. ECyd or a salt thereof and 
CBDCA. may be administered in the forms identical to or 
different from each other. 

The pharmaceutical products employed in. the present 
invention and containing ECyd or a salt thereof and/or 
CBDCAmay be prepared tlirough a generally known method, 
by use of a pharmacologically acceptable carrier. Such a 
carrier may be selected front a variety of carriers generally 
employed in drugs. Specific examples include a excipient, a 
binder, a disintegraiit, a lubricant, a. diluent, a soh.1bili2ri.ng 
agent, a suspending agent, a tonicity agent, a pl-I-adjusting 
agent, a buffer, a stabilizer, a coloring agent, a. flavoring agent, 
and a deodorant. 

Examples of the excipient include lactose, sucrose, sodium 
chloride, glucose, maltose, mannitol, ery thritol, xylit.ol, 
maltitol, inositol, dextran, sorbitol, albumin, urea, starch, cal­
cium carbonate, kaolin, crystalline cellulose, silicic acid, 
.methylcellulose, glycerin, sodium alginate, gum arabic, and 
mixtures thereof. Examples of the lubricant include purified 
talc, stearate salts, borax:, polyethylene glycol, and mixtures 
thereof. Examples of the binder include simple syrup, glucose 
liquid, starch liquid, gelatin solution, poly vinyl alcohol, poly­
vinyl ether, polyvinylpyrrolidone, carboxymethylcellulose, 
shellac, metliy lcellulose, e thy 1 cellulose, water, ethano.1, 
potassium phosphate, and mixtures thereof. Examples of the 
disintegrant include dry starch, sodium alginate, powdered 
agar, powdered laminaran, sodium hydrogencarbonate, cal­
cium carbonate, po.lyoxyetliylene sorbitan fatty acid esters, 
sodium, lauryl sulfate, stearic monoglyceride, starch, lactose, 
and mixtures thereof. Examples of the dil uent: include water, 
ethyl alcohol, Macrogol, propylene glycol, ethoxylat.ed isos-
tearyl alcohol, polyoxylated isostearyl alcohol, polyoxyeth-
ylene sorbitan. fatty acid, esters, and. mixtures thereof. 
Examples o f the stabilizer include sodium pyrosulfite, ethyl -
eiiediamittetetraacetic acid, thioglyeolic acid, thiolactic acid, 
and mixtures thereof. Examples of the tonicity agent include 
sodium chloride, boric acid, glucose, glycerin, and mixtures 
thereof. Examples of the plil-adjtistmg agent and buffer 
include sodium citrate, citric acid, sodium acetate, sodium 
phosphate, and mixtures thereof. Examples of soothing 
agents include procaine hydrochloride, lidocaine hydrochlo­
ride, and mixtures thereof. 

Generally, the pharmaceutical product preferably contains 
ECyd or a salt thereof and CBDCA in amounts of 0.1 to 1 OO 
mg and O.Ol to 1 O g, respectively. 

When the antitumor agent of the present invention is pro­
vided as a frit, the 1-cit may be designed to include separate 
packages of a drug containing ECyd or a salt thereof as 
prepared above and a drug containing CBDCA, so that the 
drugs are separately taken from the corresponding packages 
before use. Alternatively, each, pharmaceutical formulation 
may be held in one package suitable for use at each event of 
combined administration.. 

In the present invention, no particular limitation is imposed 
on the amount of ECyd or a salt thereof and that of CBDCA 
administered to a patient, so long as ECyd or a salt thereof and 
CBDCA synergistieally exhibit antitumor effect to treat can­
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cer, and the amounts are appropriately predetermined in 
accordance with the age. type of cancer, stage of cancer, 
presence of metastasis, or therapy history of a patient, pres­
ence of other antitumor agents, etc. Typically, the amount of 
ECyd or a salt thereof (as reduced to ECyd) is about O.Ol to 
200 mg/m-/day, and the amount of CBDCA is O.Ol to 20 
g/m~/day. Preferably, the amount of ECyd or a salt thereof (as 
reduced, to ECyd) is about: 0.05 to lOO mg/m~/day, and the 
amount of CBDCA is O. l to 10 g/m2/day. 

In. the present invention, no particular limitation is imposed 
on the sequence and intervals of administration of ECyd or a 
salt thereof and CBDCA, so long as a target synergistic effect 
can be attained. When the Jk.it is used, separated drug ingre­
dients may be administered simultaneously or intermittently. 

EXAMPLES 

Example 1 

IVlale nude rats (F344/N Jcl-rrtu) were divided in terms of 
body weight: into groups (14 rats in each group). To each rat, 
a fra gment (a bout 2x2 mm) of human head, and neck ca ncer 
strain OCC-1 was subcutaneously transplanted into the back 
(day O). Drug administration was started on the day following 
transplant (day 1 ). ECyd was administered to a ra t through the 
caudal vein at a. dose of 0.3 mg/kg on days 1, 3, 5, 8, 1 O, and 
12. Carhop latin was administered to a rat through the caudal 
vein at a dose of 30 mg/kg or 40 mg/lcg on. days 1 and 8. 
Cisplatin was administered to a rat through the caudal vein at 
a dose of 5 mg/kg on day 1 - Note that carboplatin (40 mg/lcg/ 
day) and cisplatin (5 mg/lcg/day) employed in the test exhib­
ited. almost tlie same anti tumor effect. Rats of a control group 
were not subjected to drug treatment. 

Thereafter, the survival (days) of each rat was checked, and 
the survival rate of eadi group was calculated by the follow­
ing equation 1. FIGS. 1 to 3 are graphs showing survival rates; 
in. each, graph the horizontal axis represents days and the 
vertical axis represents survival rate. 

Siu vival rate (%)—(JIO. of su rviv ing rats/uo. of rats 
tested)x 1 OO C.Hquation 1) 

As is clear from FIGS. 1 to 3, the combined administration 
group (ECyd and carboplatin) exhibited statistically signifi­
cant prolongation of survival, as compared, with the ECyd-
only administration group and the carboplatin-only adminis­
tration group. Therefore, administration of ECyd and 
carboplatin in combination was found to provide a synergistic 
antitumor effect (FIGS. 1 and 2). Meanwhile, in the case of 
administration, of ECyd and cisplatin in combination, the 
survival rate on day 70 was almost equivalent to that of the 
ECyd-only administration group. Therefore, the synergistic 
effect with cisplatin was very limited (FIG. 3). 

On. day 70, the combined adnxin.istrat.ion group (ECyd and 
carboplatin) exhibited a survival rate as remarkably high as 
about 40 to 50%, while the survival rate of the combined 
administration group (ECyd and cisplatin) was about 10%, 
indicating that administration of ECyd and carboplatin in 
combination is a very useful therapeutic method. Note that 
potentiation of antitumor effect by administration of carbo­
platin and ECyd in combination is attained at a remarkably 
high degree, as compared with tha t by adxninist.ration. of cis­
platin and ECyd in combination. Since cisplatin and carbo­
platin. are similar to each other in terms of chemical structure 
(i.e., platinum complex) and action mechanism (i.e., DNA 
synthesis inlii'bition), the surprising results are unexpected by 
those skilled in the art. 

Example 2 

A fragment (about 2x2 mm) of human lung cancer strain 
1 ,X - I was subcutaueously transplanted in the back of each of 
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male nude mice (BALB/cA jcl-nu). When the average tumor 
volume (longer diameter (mm)xshorter diameter (mm)x 
shorter diameter (mm)x1/r>) of these mice reached about 200 
mm3, the mice were divided into groups based on the tumor 
volume (8 mice in each group) (day 0). 

Drug administration was started on the day following 
transplant (day 1). ECyd and carboplatin were administered 
to a mouse through the caudal vein at a dose of 2 mg/kg and 
70 mg/kg, respectively, on days 1 and 8. Mice of a control 

• group were not subjected to drug treatment. 
On day 15, the ratio of tumor volume to that at the grouping 

(Relative Tumor Volume; RTV) was calculated. In addition, 
percent inhibition of tumor proliferation of a group with 
respect to the control group (Inhibition Rate (%); IR (%)) was 
calculated by equation 2. 

From the tumor volume on day 15, enhancement in antitu­
mor effect of the combined administration group with respect 
to the ECyd-only administration group and the carboplatin-
only administration group was analyzed through the Stu-

• dent's t-test (both sides). The antitumor effect of the com­
bined administration group with respect to either single 
admini strati on group had significance value (p value) of less 
than 0.05, confirming that administration of ECyd and carbo­
platin in combination is statistically significant. The results 
are shown in the following Table 1. 

IR (0A>)— [1 —average tumor volume of treated group/ 
average tumor volume of control group]x 100 (Equation 2) 

TABLE 1 

Dose RTV IR 
Drug (m g/.kg/day ) Mean re S.D ("/•>) 
Control 9.67 * 2.65 
ECyd 2 5.43 =t 1.51 43.8 
carboplatin 70 5.53 =±= 1 .75 42.8 
ECyd carboplatin 2 H- 70 3.77 ± 0.7.3* 61.0 

^Enhancement in antitumor effect of the combined administration group with respect to the 
HC'yd-onJy administration group and the carboplatin-only Administration group was ana­
lyzed through the Student's t-test (both sides) ( p -< 0.05) 

These experiments have revealed that a therapy employing 
ECyd and carboplatin in combination is effective for treating 
various cancers, such, as head and neck cancer and lung can­
cer, while suppressing ad verse effects. 
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The invention claimed is: 
X. ,A.n antitumor agent containing 1 -(3-C-etliyriyl-(:>-D-ri-

bopentofuranosy])cyt:osine or a salt thereof, and carboplatin 
in combination. 

2. The antitumor agent according to claim 3, which is a 
combined drug. 

3. 'llie antitumor agent according to claim 1, which is in the 
form of a kit including a drug containing 1 ~(3-C..7-ethynyl-(3-
r>-riboperito:furanosyl)eytosin.e or a salt thereof and a drug 
c on.t a ixii ng carb op 1 a tin.. 
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