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S-1is a new oral fluorinated pyrimidine, in which tegafur (FT) has been combined with two substances
as modulator; gimeracil (CDHP), and oteracil potassium (Oxo), in a molar ratio of 1:0.4:1 (FT:CDHP:
Oxo0). 5-FU is catabolized to dihydrofluorouracil by the first and rate-limiting enzyme, dihydropyrimidine
dehydorogenase (DPD).The main mode of action of 5-FU is thought to be through its active metabolite
suppresses thymidylate synthase (TS), that subsequently inhibit DNA syntheses. The predictive values
of TS and DPD gene expressions in primary gastric cancer in terms of differentiated and undifferentiated
type cases were also evaluated and the 2 gene expressions were retrospectively evaluated in patients with
gastric cancer treated by a regimen containing S-1. The study population consisted of 78 patients with
advanced gastric cancer who underwent surgical treatment and without S-1 chemotherapy 27 patients
treated by S-1-alone for metastatic gastric cancer. Laser-captured micro dissection of malignant tissue
was performed in formalin-fixed, paraffin-embedded specimens. After extraction RNA, TS and DPD gene
expressions were measured by the real-time reverse transcriptional PCR method. TS gene expression
was higher in differentiated type cases than undifferentiated type cases (p < 0.001).However, DPD gene
expression of undifferentiated type cases was statistically higher than that of differentiated type cases
(p <0.05). There was no statistical difference in DPD gene expression in term of response in 27 cases
treated with S-1. TS mRNA of responding tumors was statistically lower than that of nonresponding ones
when treated with S-1 (p < 0.005), and patients with low TS gene expression survived longer than those
with high TS gene expression, with statistical significance (p<<0.0001). TS and DPD gene expressions in
primary gastric cancer differ according to degree of histological differentiation. In addition S-1 treatment
effect for metastatic gastric cancer might be determined by depending on the amount of TS expressions,
regardless of DPD gene expressions.
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S-1i%, 5FUD 1 RS v 7 TdH % tegafur (FT) I
gimeracil (CDHP) & oteracil potassium (Oxo) D20
modulator % 1:0.4:1 (FT:CDHP:0xo0) D&V THIE L
RO T v bV Y VBIFITH 2. [P & SN
ICBWTCDHPIE, 5-FUDHUHERRE D iRl E T H
% dihydropyrimidine dehydorogenase (DPD) 7% i 5FH
EHLUT, HFiHEGNROMBIC DT> TS, S1
HAICOFE MR IZS-1 80 mg/m’/ H, 43E#5.23H
IR TITDON, BRhHR44~49%, AR IRAE207~
250H &, ERITONTE LA HEEICIEHS %
BHETH > 1270, iz, ZBHRTHDB &, R LAIR
JETH2% &, TERDIBHETIIRREMILNUIIS NEE
NIRRT IR R N0,

AR, 7 vbEY 2 Y URTUEAIORTHNCE
KiZHENEFE SN TS, BEENICEDIAE N
5-FU L0 M I HEHERFE D7) it B35 T d % DPDIC &
v 2-fluoro-B-alanine IC MR E N3 " (Fig. 1). /i3
Fixh > 725-FUIRHIIEANTY Y gk 7%z 5 U THHMEAR
HHA D 5-fluoro-deoxyuridine monophosphate (FdAUMP)
L 7% %. FAUMPIZ, #BICBIERE MR OFE I,
DNA de novo &##2 0 thymidylate synthase (TS) & =
TTHAEWMEGEGRZIER L, TSOREEEZHEL
TDNAFEEZ##T %% (Fig. 1). 2D, DPD¥
BAMMENME EIEZANS-FURE & X D, £7z, TS
BMMEWIE ERR K K TSHEMEC D, HilEGRIR
WEEBHEMENE Z 5N 5. Ichikawa 51X, K
JFFHHICHIF B TS, DPDOBLEFHEN D, mBH
IC B BIBPNR TN ATRER C & WG LY.
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200044 H~20014F3 H ORI Y FHS THmi b Ak
TR SIS DM T b N T T 7851 2 o S &
U7z, BEN R 7%/19 (Table 1), BREHHL O EIR
G130 I % U T B OB 21TV, 2L
B, EIRARE X AN, (bR, FIERHIAE,
R X AR & Uz,

IL. #BFREE TS, DPD mRNAKIREDRIE X

1LEREREREDOINT T ¢ aly) 7z H0iETS,
DPD mRNA}E2IMEIL, Response Geneticfl:
CkE=Za—3—7M=a—3—7) Ok (DTPIL;
Daneneberg Tumor Profilei) ICHEHLL T 721,
INT T 4 VEAMYIF NS 10 pmE O Y)Y B (F
L, laser captured microdissection (LCM) IC & 0 J&
ARG 2 $RHY U 7z (PALM Microlaser Technologies AG,
Munich, Germany)®”. LCMi%:TlZ, Hematoxylin
Eosin A & Wb LDD, 10045 DUEMBEBIR T
IZ PALM™ Micro Beam (PALM 1) Z{§if§ L, Nuclear
fast Red a7z iti U 72735 7 « YU v H E 2
80 u mD Y] H LD % 1500~2000 [0 17 > TH > T IV IR
717> 7z (Fig. 2). T 5 OFiIfE X D total RNAZ
[EUY L, TagMan 711 —7 Z MWV 7 )L % A LRT-
PCRIAICE 5T, TS mRNAFK KU DPD mRNADFEHT
=72 E L7z (ABI PRISM 7900 Sequence Detection
System (Tagman) ; Applied Biosystems, Foster City,
CA, USA) . B-actin mRNAFEHI# NIk & L, Z
DL TERBIL .
2. HRETFEAIHEET

BAG T-F B O g1 13 Mann-Whiteney test % ] L
THETAHEET 21TV, p<0.05ZHEADHOL E LK
(JMP software version 5.01 (SAS Institute, Inc., Cary,
NC, USA) .).
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Fig. 1. Metabolism of S-1.
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Table 1. Patient characteristics

No of patients 78
Age(years)

Median 63

Range 32~87
Gender

Male 53

Femal 25
Tumor Size )cm)

<6 48

>6 30
Histological type

Differentiated 42

Undifferentiated 36
Depth of tumor invasion

T2 35

T3 30

T4 13
Lymph node metastasis

NO 19

= N1 59
Hepatic metastasis

Yes 8

No 70
Peritoneal dissemination

Yes 12

No 66
Stage

| 16

Il 15

1} 24

\% 23

©

Fig. 2. Laser-captured microdissection of cancer tisssues
in differentiated gastric adenocarcinoma. (a) Nuclear
fast red stain. (b) After laser captured microdissection of
malignant tissue. Original magnification, 200X. Laser-captured
microdissection of cancer tisssues in undifferentiated gastric
adenocarcinoma. (c) Nuclear fast red stain. (d) After laser
captured microdissection of malignant tissue. Original
magnification, 200X.

0.0014) (Fig.3). —7/7, HEEHAICI ) % DPDEILT
FEE, 2MEEYETIX0.99 (FyfE) (0.43~1.97) it

LT, Ao TI31.23 (hf) (0.42~6.93) & A
HEICEiz 2 U7z (P=0.014) (Fig.3).

X#fillc DPD ¥ 8%, YHlNCTSHEZ L b, fHEkm
BNSEEFREZE Ty 35 L, TSHEEFICBEL
T by, DPDEE IR U Cld AR L
THRIEL LTz (Fig. 4). L L, MERED
DPD &5 1 & R EAE DO TS AL D o fild sk <,
WINOHBEAIC B WTETS, DPDEEFIHICETE
BOIERNITFE LR 2.
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Fig. 3. Distribution of TS and DPD gene expression
according to malignant tissues. Boxes indicate the first and
third quartiles(median inside); bars represent the range of
values falling within 1.5-fold the interquartile. Closed and
open circles reoresent outliers(> 1.5-fold the interquartile
range)for undifferentiated and differentiated tyoe cases,
respectively.
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Fig. 4. DPD gene expression plotted against TS expression
in malignant tissues obtained from 78 primary gastric cancer
in relation to differentiation. Closed and open circles indicate
undifferentiated and differentiated types, respectively.
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(1%5% 2] UIRRAREB R BZERICH T B TS, DPDE
EFRIRES-1HAIK ZRFHR

Lx ®

199941 H ~2000 43 A D RENC 7 K ERFR 2 Z I L8R
—AE AD I2BWT, YIBRAREE TR RIS L
TS-1 (80 mg/m*/ H, 485 2 KSR OFEITIARED
IThNz2TEM Z X5 & Uz, 261D FEFRE R Z Y)BR
#IC, HRBMEREIC N U T firstline (b 229 & U TR
MM TONTERITH D, (1) Performance status (PS)
score 2L ETH BT L, (2) FHAITREZIRZ AV
BB 1DHB T L, Q) MKRANHREICK>TT
DIEHE - BREEEDERE SN TWwA T e, W3y AL
FORMGHIARFTE S T L RMEREMEL LTz LT
Wiz, BEE RN T 2R3 (Table 2). “FIIHERIL 58 %
(29~781%) T, LRI 10ER], Ao EUHRE 17E
HlTdh-oTz.

IL JBfE L BRI RAIE

L2295, S-1 80 mg/m’/ H & 4B 5 L 7214
WC2MMARIEL, chzl1d A 7)be Uiz, iERiBX
U294 7))V (8) OIGHEHIC CTIC X ZFHI AT BB A
DFMEZTTV, UICCHA RS54 2DV T
ShAHIEZ 1T o 7. 14ERH]IE complete response (CR),
79E1Z partial response (PR), 13J%EfiE no change
(NC), 6fli&progressive disease (PD) TH O, Z85h%
1329.6% (8/27) ThH - I-.

III. TS. DPD mRNARIREDHAIE X

Y BRAEAS 72 352 186 10 % PR R L= V) > T 72 IRg [
EL, NI T ¢ alliiZeFEl 5 umiEYY) R 2 e
AR AHIRERIC, 10 u miEYIYIR 2 DTPIEICfE L2,
S AIIEIC 351 %, TS mRNA$5 X 'DPD mRNA O %
BiZ, B-actin mRNAFEHZ Nk & L CHE=R
L.

BE RO R 13 Mann-Whiteney test, 2843
D LRI 1Z two sided Fisher’s exact test & v 7z, 4 1E
% 13 Kaplan-Meieri£ 1 X O #i L, log-lank testic
X D # % # & L 7z JMP software version 5.01 (SAS
Institute, Inc., Cary, NC, USA).). p<0.05ZHEAZDH D
L.

IV.# R

1. EWE L& FHIE (Fig. 5)

TSEE FREIE, Z30FTld1.58 (FhdfE) (0.85~
2.66) lcxf LT, JEZERHITIE2.88 (FhofE) (1.06~
13.37) L AREICEMAE 2 Lz (P<0.005). —/7, DPD
MicFRBIE, Zohm122 (Fhdifl) (0.84~2.16),
JEZRH10.99 (hofiE) (0.42~6.93) EEREIC K D=

R Tz (P=0.41).
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2. £ =R B FRIR (Fig. 6)

R27THNCHIT B TS, DPDIEInFHEO M YLES <
261, 1.00Z4y A TEE LT, BaTrREEZS
FEHCARFBC LT, TSEFEH (>2.61) D 144E
B O 4= A7 IR Fh Y il 134.0 7 A (2.1~8.6 7 H) 1%t
LT, TSR (<2.61) O 13%E RO A= 17 5 R b il
1393 7 H 3.2~23.0 7 H) & EFAHHDIEE 278D Tz
(P<0.0001). UL/, L, DPDEIEFREOBREICKD,
AR EZRRD IR Tz,

Table 2. Patient characteristics

No of patients 27
Age(years)

Median 58

Range 29~78
Gender

Male 20

Femal 7
PS

0 19

1 5

2 3
Histological type

Differentiated 10

Undifferentiated 17
Metastasis

Synchronous 10

Metachronous 17
Adjvant chemotherapy

Yes 14

No 13
Metastatic site

Liver 8

Lymph node 15

Lung 5

Other 5
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Fig. 5. DPD and TS mRNA in 27 primary gastric cancer
treated with S-1 alone in relation to nonresponse or response.
There was no stastical difference in DPD gene expression
among responding and nonresponding tumours. Median
values of TS mRNA were 1.58 and 2.88 for responding tumours
and nonresponding tumours, respectively (Man-Whitney U
test; P<<0.005).
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Fig. 6. Cumulative survival curves (Kaplan-Meier) when
treatd with S-1 alone.
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PERD T wLE ) 2 YV RIUESTRRIBEN R OGS
5Nk o T ARSI IS 5V TSI E RN T
DUV EDE LT, KAOEMEYE CTIEDPDIREFEIN 5
B ORERIDEET B H, TSFHBUCE U TIZEH
HOERNZ N ENEZ SN,

K7z, YIBRARERE FFEHE M ICRTd % S-1DIREER)
X, MESNODPDEL TR & 3 BRI EG N
TSHEIC X O PE SN B AlEEARE Nz,

Ichikawa 5 &, #BMEREHEO 7 vLEY I TR
FUEANC X9 2 EERTHNC, FRAERICBITSTS
FEMERARC L 2WRE UEY. 5-FU+CDDP%E:%
1T T ETHRBEEOBBENRICBNTE, FIEHR
BT ATSHELEET B ENREEN TS,
4 BIODPDHEXRITH 5 CDHPZEHT % S-11c B0
T#%, 5FU+CDDPEHE L [ARRIC, JFFEHRICET S TS
IMEFEBUER TR BIC BT 2 BIEE NPT <,
IR EE LT Wz, Miyamoto 5 (& S-1 HiFIVARE
DITbN T HEITHFEFMRER Z x5 & LT, TSHY
77— F ViR Fl D TR R O 5o iR A r
BRIV, BEIREOMEERE L TWVBEY?. 20
e T, TSHEUC X D ZBRH IR RIC £ 27
HTELHT, bRbNORERERZS. TORKFE L
Tl&, Miyamoto 5 (3 AR AR I K O TSEH
OFBEZRE L TOEH, Db UIE NG AT
BECHSEE D ENY 7))V R A LRT-PCRIEIC & © TS5
FREAZAELTVWA I EAEFENLS Y.

Ishikawa 5 (&, 5-FURSZMERABRIC I8 T H Fm A%
WO DPDE L FREMEWVIF ESEZETHB T &
R UEE i, Ichikawa © ORI KE D
T LY 2V URIUESNC T B IR TN R
FEHIC 1) 5 DPDBEE T HENE Hads & —8% L
TWBY, LA L, ZEOS-1IC &K BTEENR L DR
ICBWVTIE, DPDEMLFHEIC K5 TEME, L7
M Z R B Eh- Tz, 2, DPDRHERIZEH
LW 7 vib B 2V RPUESIOIREN R SN
DODPDHRBDZFICKDIIEEINSED, S-1DX DI
)17 DPDRHEAZEHT 5 7 vIbkEY S Y VRH

FEAI TN ODPD IETEDHEH S N % 72, DPD
INEFEBL DR T & PGS b N2 Al HEltE 2 7R
IEDOTH%. Miyamoto 51 S-1 HEEEOITHON T
AT R EEIER Z 5% e LT, DPDARY 7 o—F
JVHUARZ Fl D TR RO S AR B 2 TV,
DPD &3 BEHI T EIGENRDOEDH 5N B T L2 H
HLTEL, bRbhofERE—HLTWV3?. S
DR T IES IS 381 % DPDEE T E8ih 5
DFHIEFNROBEEZ MG U7z, IS OB
T B R AR O T, SO A%
59 HEMEICE DPDEARBZRDTED, 514,
RIS 3513 % DPD F£ 51 & A sh S o Bkl D
WTBMAZIT I RENH S 5 7.

IC, TTTSIHAITERHIEGROMGSNIC
CVETSHBUENZ £ 5 1HET 20 &9 MENE
U %. Banerjee 5%, Hllfd)E AN T TdH % E2F-1
BT 7% transfect U 7z #R 1L B A T D 5-FU &2 R 1C
B L CHBRZEOVIREG 217> TW0d. E2F1EE T O
transfect!c & O TSI & FIHIC R 5 L AR, 5-FUIC
%f U Tl itk Uirinotecan i 5t U C & & &3z Mk &
755722 Irinotecan (I DNASH D kR — I B
9" % topoisomerase-1 (Topo-1) Z 5 & 2 HifaHl T
H D, Topo-1EFEBl D fE A T irinotecan 1 X U T
&2 M & 75 %%, Ichikawa 5 & KIS BV CEE
N DTS T-FEH & Topo-13815 FF B (EDHBIC
HBHTERRELET?. cnbDHERIZE, @STSH
BiE5 Cirinotecan IS METdH A nlREMEZ M L T
W5, LB HIEICR 9 % S-1+irinotecan ff FH #8124
DOEFENRAETSEIE T HRENS A S &, TSEE T
FBIDOZFIC K 53 Mg N A7 NS 72 72 38
o 12®. bbb, mTSHEOMEICN LTI,
irinotecan MEH L EZ 5N 5.

B OB AN R MIIC B 5 TS, DPD#EIR
FHRUEZH 5 &, TSEMLFREE RS TE L,
W DPD s FRBUE AR MU TERBITh - 72
BN T, BROMMAIC X O TS, DPD#EIL T
NEEZ G AHTH . TS, DPDIEARDND
NOERN TR HEOBEETH D, TSIE
YD VRO ERROREEICT Y, DPDIR ISR
DOFZICHHENBE?. LEER->T, ThbDEKER
B2 D RARBERD T D/INT VAN, fHEANC X
DT L3 EIFIL TR ENBIZRT .
FIET B EDTIEAW. *H-thymine & F W 7= B T
?Dlabeling index (& 77 LA D 13~38 % I xf L TARD
{EAETIE5~16% &K<, HIFEAN D thymine DHY D
AFIMEBETEW T EPREEN TS, Ik
DB, MBEIERED WM EARE T, TSR EDH K
FEETEIED T IHE L, W DPD 7% & O R BE 215t
RS N EEMEIE H 5. 5%, MAEHEEREE
SV URHEEBEROFBICEA LT, SR MET e
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ZDPD HHBITH B T L1k, ERODPDHERZ &
FxWT VLY 2 I RIUEA TSRS
LU ol EZE T TWVWD. T 5ICiE, DPD
B ONES; T DPDHEHEAZ S H 9 5 S-1IdHiES

MRMEENZ LD, ROMEAEICE T 5S-10

FEWHIG IR Z © FHDNAHEL 75 5.

PERDTS, DPDEIRTFFHIIDMENIIE, HAEA
ZREL L TWe LhL, RO NS DB 1T
WOMEHZ, IW—F VIRENMTDN, D, O
PNDEGTZINT T o a7z T, #Hiizic
B ENIDTPIEIC X 01T 7270, Balt, [FAED/S
=7 ¢ Ay 5 OLCM 7 V728 (5 T AT
D J7Ewm & B F R O AR T INCBE 9 % 2
LMD, PO KR IVE EEMITREANC BV TRE
NP, S5, WITNORTE HEMICAT « (1
MATBE T D PN DA Z 7585 T ¢ ey /G,
JES AR D 2 LCMIEIC Y O 19 T &I K D IEH[H
EHAR OIRAMDBA I T E A%, R OHUESIRZ
PEICIS U CHEAN 2 2410 5 s Ok iy
TOREIZBWEICR S T ENHFFENS.
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