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SRKFEFWEEHIBZE—HRE (B | ELETER)
mom i

B, 578 8% 5L (Sfluorouracil, 5FU) O@BIEA L L TEREN T X 75 > (cis-diammine dichloroplatinum
[I],CDDP) % K{Ef 5 s {b@EiEE sh, BECABEICHT 2 BWRNRIRE SN TS, CDDP %3¢ 5 5
FUOHIBEA B IE, 274 =~ (methionine, Met) DHIFIBEIZ 31T 2 BEBIIME L HET A 2 L ITMERT 2 —EDK
BCEEM P ERAED LATA I L ICE A EHBEENTVA, LL, B - KBEICHT 2 RGO BRNIR R 2 <
BERTWAG, KFFETE, b FESE - KBEE RO % A\ T CDDP 2 Met D EFE ML MEL D AA I RIZTH
WREE 7o, MRS b ESERAES M MKN-28 & MKN-45, 3 & Uk b K Bskiifiatk SW-48, HCT-15% w7z,
70 B BT & 5 CDDP 0 ICs i MKN-28, MKN-45, SW-48, HCT-15 &R EN103,M, 134M, 16xM, 3.7uM
Thot. ML REREICIBVAEES, WTENOMEKD 2RO CDDPEETIE, MetOH ) ALHEELZ T b o,
% 7-, 4K o CDDP &% Tld 100 M @ CDDP T 4 MKN-28, MKN-45 IZEBE LR MetOR) AABRBKT 2D 72 (p<0.05).
K507, HEERED MKNAS & HCT-15% CDDPIC£FE L, FORBEREICHTEL B ¥ TMet DINY AAEHE L7277,
DD EET TIEMet OB ASHEXA LN d o7z L L, EBHEL RIGESRECBWHE, CDDPICLLERE
nMetOE D AAEEFBE SN, 72, TOEHETTALNAIMYAAMER, RHMORERH L ILEL T24RMT
I WEETH 72, X5i2, MKN-45, SW-48 &\»-7:CDDPOEA OMMRFEEICECEZHOMBEKIZL, L)y Met®
BDAARHES 2137, BEEREED MKN-45 TEE S 7 CDDPREHRO Met L) AARE, RAKICETIALNLF IVY
OWYAHBELHB L TOAEIEETH o7 (p<0.05). UEDFERN,S, v bEM - KEBHEHRBARRERENO Met JU)
AAHER, BERBICHI2MET, EREYRENCCDDPIZOABDONL I LPWHLL., LidisT, ERED
CDDP iz & % $Ia S i iF I B0EM 1213, MetBU) AAREDSOBFEIMET 5 L2 bNL.

Key words biochemical modulation, methionine, 5-fluorouracil, cis-diammine dichloroplatinum

[O], amino acid transporter

A OR b MEL BRI, WEY2EFMROKRE, T
EbhbLERTHE I LILERIEE. B, KB hLeT
B LERROBES T T ARERETE, —BELTEH
BEOBLWILE FOTEL. FOBEFREMEI & > TEOH
BEBLBELEL, 22 TLBROTERCEIRIIELTE
Twah Lal, ZhoELSEREDEREEOM L,
FLLTEHMEDEEC L RBBOMNKFTELEIA
AhREW, KEIALYVRALNTERLY) Y EiRFEETELL
PARFEM D, WERIETRERICBT 5 L ORMEE RS
BICAEH E N B I E > T, YIREE T INAS 2 FH
LRAEOHE R TWEVWOTH S, £, HILBBOME
BRIECDIZE AL, I, MWk EOERBFRES L ERE
BILL2b0THE. BE~OHFEEESBTE, TOEENR
HIATREL 2 o B TR AROBEFEZIIBR I LTS
ZENFLALTHL., FOLD, WENIZELL EERIIR

FR11E9 A 6 HEfF, FR114£11A 1 H2HE

FTHIEBBELATEETHE. Lo T, BILFEHED
D, BB EBRR OB LIZF ST 5 W REVEIIE
HTEWY D —%, MATHES S ET - BREOTHREHE
FTREERRFTH L. ZhTHHEBECHEBE L, BHE
MR & LR L OREHD S R wize, LITLITYRONRE
ERTE=9, La L, SREHGSEED & D SEIHICET 5 Ak
ERERSEMNIMO TR ONTVA I LIEHRE L-RETH
5. ZITh, BEYEERS CEBH IR T1EY, B0
BALFRIETIE, BB HREZFCAEEIC L - TEHR T
WEENBIRS N T AL, Lo L, FEHERBEOBHE &
b1, PEHSEFOMREERET A ICGEEMBARENEE
ThdHIPRBSNIFDT.

1957 f£1= Duschinsky 5212 & o TR SN /z5-701 7 5 ¥
WV (5-fluorouracil, 5FU) &, HEENTORE & BEHBERIHO
Mo THY, BEERER L LORD S 2 TRmE

Abbreviations : ABC, ATP binding cassette; CDDP, cis-diammine dichloroplatinum [II ] ; dThd, Thymidine;
dUMP, deoxyuridine 5-monophosphate; FBS, fetal bovine serum; FdAUMP, 5-fluoro-2’-deoxyuridine-5-
monophosphate; FPGS, folyl poly-glutamate synthetase; 5-FU, 5-fluorouracil; ICso, 50% inhibitory concentration of cell
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#THD. —7 19604412 Rosenberg 5 V0D —EDRFFEI &
o> THFEINZ Y AT T F ~ (cis-diammine dichloroplatinum
[I], CDDP) ix, EHRMOILEBEII BV TEELERTH
A%, &I, 5FUDHBIEHIE LT CDDPOEREREHRS %
B A L REEE &, BESLRES - EREL ST
HEFEORHVEREIFE SN TWEPY = =2 TCDDP,
JEEMREANOERERE + 17 8¢ 2R/ EF (modulator) & L
THYHRTWA, FO#FIL, CODPAHET I /gn—>
T&H b AF 4= (methionine, Met) DFIBLIEIZ BT 2 fedhig
BEHETAILUMEAR T2 —EORILTHBEEATWVEY,

LaL, REEFEE - KBEICHCEY9R+ET 5K,
INLDEEE AV RREO BN E k3 hkdh o7
CELBETHD. LEOBALS, KFETELE FER - K
R E SR D A CHR M % BV T, CDDP %5 Met O [ R P~
OO AR RAZTTHEEEE L.

M ELUHE

I. EBRICHW /1L EmEatk

t bR ERM AR MKN-28 & MKN-45, B X't KB
SRR BR SW-48, HCT-15 D458 (SR KA AFFZERT,
TLEFER, E4RKEBEIR L W its, IR BEMR) %
B /o, MBI 210 %ML Y S B5IRMIE (fetal bovine
serum, FBS) (Gibco, Grand Island, USA) # & t» RPMI-1640
B CRHARE, KR) 2RV, &MEIE5%COEET, &
H37TTHEARER L Ao,

I. #FAsLURE

1. CDDP

CODPH#AHEIL LTTVTIF > (FVAIMLTALY =X,
Princeton, USA) % L7-.

2. 10zM L-Met (185kBq/ml® methyl-“C-L-Met & &) &
AR

methyl*C-L-Met (2.1GBq/mmol, 3.7MBq/ml, 7<% % + 4 -
Tysty, KF) Iml, ImM L-Met 0.2mHZEEKE Mz L8%
20ml & LCEBL 7.

3. 20uMF 3 ¥~ (Thymidine, dThd) (740kBq/m!® 6-°H-
dThd &4) OHRH

6 H-dThd (888GBq/mmol, 3.7MBq/ml, 7% ¥ L « ¥+ /%
¥, W30 1ml, ImM dThd 0.1mlIZZER K E MM A &8 % 5ml &
LTI,

. EMI3HOEHEEIROER

67 FE 7 L~ b (Corning) D 17X 7= 1 2%l % 1 X 10°
f8/2ml, 2 X 10°M/2mlHE 2 A&, #0024, 48, 72, 96, 120
ER BE 22 4442 FIBHMIMA AHEEH8 (Sysmex, F-300, BHELEH & T,
) & BV TR % FHEI L Bl AR % Rk b 72

V. CDDP 2% ¥ 2 ZHllathR M

1. CDDP72 i B Frfe s fih |2 & 2 B 5anii)

BRFETL— PO1ARD2 0 IZ4MIEE 1 X 10°1H/1.8ml i
RIAKR, T HERE L7 24 B 412 £ S @ CDDP ©, 0.1
~1000.M) 0.2ml % 0%, ZOHKT2HEMREE LFEM S ¢
oo BREMTR, HEMMEIERERY CHBEEZERL,

50 % 3 EHEIHIEE (50 % inhibitory concentration of cell growth,
ICso) T3kad 72,

2. CDDPI12FR F 7213 24 R IEANTR, 48RRI JRigmIc
£ B aE

BRFETL— FD1RDNIZEMIZE L X 1058 /1.8ml 4
ZihA, 24 W% I EEIEE O CDDP (0, 0.1~ 1000,M)
0.2ml &z, #0H12, 24EEEE LEFERS ¢, =
LIZEDHCDDP 2 & L WEFETICATH L 48 e L
2. BERTHR, 2EEREEROSE&ERABICL TICs
ERD I,

V. BiBEGOMEEEARAN D Met DRV IAH

FBS & & ¥ 2\ RPMI-1640 55 0% V> 5 X 1088 /mlIc FBL L
7o S MR IR 0.9ml, 10, M L-Met (185kBq/ml® “C-L-Met &
) 01ml 2 ERE 12V, 5% CO W AR AT, 37Co4—%
—NATHRE, 2, 5, 15, 30, 0 ET ORI &, £0%
0CPBS 3.5ml MM %, 3 ¥4 — CHA%1000EHEE, 3508E
GOBEL EFEH T RURETERLZL ) —FERYEL, B
2 72EH#EWZ0C, 5% MY 7 o T kB (trichloroacetic acid,
TCA) Iml %A HEHHZ105B 0CTHIE. + D% 2000HEE, 5
FHEE GO, EEO02mlE N4 T IMIZAR, ACST v+
L=F— (7Y xdh - Vy8y, BE) I0ml5inz, Wik
YFL—=Tary@ry— (7OHLSC1000, BE) TR
EEEHEL, BETER S (Acid soluble) @ Met LY Ak %
ELZ, —FRYOEEEZETHR, Bo/tibEIZ5%TCA
2ml % I 2. 7H3R, 2000 EE, 54MLELOHE, LiEZIRTRE,
99 % WEEL Iml Z N X R LEM L7z, 0.2ml% /81 7 VIZAR
LEERARICHRENEEEFNE L, BATEES (Acid insoluble)
DMet iU AAZRE L 72, BAANES & BATAES O
AN O Met DELY SAA DR E L7,

V. CODP&BETICH 123 SHBEHEOMEIZAN D Met DB

VA

1. JRBIREEIC BT 2 Met OFIBLME ) 5AA 12 K12 CDDP
DE

FBS % & £ 22\ RPMI-1640 3 b & F V2 5 X 1058 /ml 12 3% L
72 SRR 0.8ml, 4 & CDDP (0, 10, 100, 1000z M)
0.1ml % REREIZAN, 5% CO, W AF A, 37Cod+—¥ —
NATHRE, 2, AHMITLBE B o7 F0H%104M L
Met (185kBq/ml  “C-L-Met &#) 0.1ml # Nz, [FAEIZ30%5/
B &7z, RC, VOEREREIZ L THIRLMA~D Met®
WD AR ERIGE L.

2. EAEWEEA SIRERBICRE L (LSS HEO Met ©
MBI Y sA&IZ K2+ CDDP D S5

150cm®$55%# 7 5 A 71 (Corning) N T b 20 IR A8 © 1 Kb sl
iz oiifaz, 2HOEED CDDP (0, 10xM) #&HL 72
FBS % & ¥ %\  RPMI-1640 55 #1235 b 2c 4 % L, 12, 24 KEf
B L7 %135, FBS %% I 7%\ RPMI-1640 34t C
5X 10%E/ml OMALIR B 2 B L 7z, 2 OMIIFE T 0.8ml,
10 xM L-Met (185kBq/ml® “C-L-Met &%) 0.1ml, 2% ik
@ CDDP (0, 1004 M) 0.1ml % B2 AN, 5%COH AH A
tk, 371 Co 4 — % —NATRE, I05BRLEE. RWT,

growth; LV, leucovorin calcium; Met, methionine; 5,10-methylene THF, 5,10-methylenetetrahydrofolate; MRP,
multidrug resistance related protein; TC, inactive ternary complex; TCA, trichloroacetic acid; THF, tetrahydrofolate;

TS, thymidilate synthase
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VOEBREFREIIL THHRA~OMet DT Y A A ZREL 3. BEEIREEIZ BT A Met DHIBLAIL D A& K23 CDDP
7. hp, AEERIEMKN-45, HCT-15 0 2f oMLK I HETT -7
L7, 1272EE 7L — b (Corning) ®1R&H 70 IZEMALE 5 X 10°
A B
1007 1007

10

Cells / well (X10%)
- S

1 Y T T T T T T T

T ‘] T
0 24 48 72 96 120 0 24 48 72 96 120

Time of incubation (hr)

Fig.1. Growth curves of each cell line. (A) 1% 10°cellsin 0 hr. (B) 2 X 10° cellsin 0 hr. O, MKN-28; @, MKN-45; [, SW-48; l, HCT-
15.

A

157 )

L-Met uptake (pmol/105cells)

0 : T v T T T T T T T
0 10 20 30 40 50 60 0 10 20 30 40 50 60

Time of incubarcion (min)

Fig.2. Uptake of L-Met by time course of each cell line. Tumor cells were suspended in RPMI-1640 without FBS and were incubated with

1M L-Met (18.5kBq) at 37 °C. Then uptake of L-Met was measured. (A) MKN-28. (B) MKN-45. (C) SW-48. (D) HCT-15. O, acid
soluble; @, acid insoluble; H, total.
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i/ 1mlAE 2 A A, 24 WEHIEE 2R L CHINE % B8 O BE3IREE, +
bbb 7L — MIEE LRBIZEW . fE4 ORED CDDP
(, 1, 5, 10, 25, 504M) % &#H L7-FBS % & % %\ RPMI-
164055 1 0.9m] THEMASHR 2 AT, 12, 24BFRIEEERIZ L —
FOLEEHCCHBRBOMIER B E L. RvT,
BHOTL— MZ104M L-Met (185kBq/ml @ “C-L-Met &74)
0.1ml ZMA 5% COFFET, W37 CT300HEEE, F0k
0CPBS ImlZMMA LiEZHGl, ThESMEMMYEL M,
99 % IEEE 0.5ml X MNA ML & T XCEH, EBEF A TILIZ
A, VOEERE R L THIEANO Met OB D AA DB E
ZHlE L7, FRRUERRTLMet D240 )2, 204M dThd
(740kBa/ml @ 6-°H-dThd &%) % BUG & #ilar~ dThd »
WORAAERMETHZLIZE T, HIAOFEBENIGEE L7,

V. #EHFEav0IE .

X HREE & SR 5RE & OZEOMEIZIE, Student D tifFE, %
BEOEXRSEOBEEEREIZIE, —TEESBSHTE (one-
factor ANOVA) %1T-7:9 AT, HFEESZO LN HE, %
BIBREET VTR E2T -7, Wil b B s % kil
FEEES ) LHELL.

159 &

1. SimEEskOIETERR

B E L — D1 RSZHIZTX10°H/2mIA 2R A
M EOMABMMMAERIAL, 2X10°ME/2mIE R AALED
HIEM AR % X 1BIR T, 4FOMkO HCld, HCT-15 018
BHE S B, —~HTSWAS DR O Bh - 1o, HEEMG
B4R 25 96 HEM 12 h o o TAH A TOMERIZB VTR
MBI A FRD 7,

. CDDPIZ3¢F 3 SHEFHRE T

CDDP 23t 2 HMlfatRER %M (ICs) 2 FK IR L 7=,

CDDP72 W il #4532 £ 5 CDDP D ICs & V), MKN-45 3
L UFSW-4812 CDDP 23§ B IS VEASH {, — )7 CMKN-28 &
HCT-15 DB M3y & # 2 5307z, CDDPIZ 12 5 45 &
7ok, A8 CODPIRAAAE FIZH5# L 723545 0> CDDP ? ICs
£, MKN-28, MKN-45, SW-48, HCT-15 T#NZF1 14.5.M,
24u4M, 3.1uM, 4.6, M Tdh-7z. %512, CDDPIZ 24
Befih S - I AR O LI E 1T 5 7235 & D CDDP @ ICs 14,
MKN-28, MKN45, SW48, HCT-15C#RZN80u.M, 1.1.M,
1.2,M, 40,MTah 7. Thbh, FHlE 128 L <
1224 14 CDDP I Z 4 filt 8 4, Z D% CDDP O IR FI2Bs 48

Table 1. Sensitivity of each cell line to CDDP

CDDP ICq, (M)

Cell lines 72h” 12h” 24h™

MKN-28 103+1.6 1454 1.4 8.0+2.3
MKN-45 13+02 2404 11403
SW-48 1.6+0.3 3.1£08 12404
HCT-15 37406 46408 4.040.9

IC;,, 50% inhibitory concentration of cell growth.

Each value shows X% SD.

“72hr continuous exposure to CDDP.

¥ After 12hr or 24hr exposure to CDDP, cell lines were cultured
without CDDP for 48hr.

7o 7284 Th, CDDPOMIAIRERE I R IT+ B8 72 M
TR S S E LB TH o 7.

Il BMEMOMBAND Met DEL ) AR

ERET I JERE LTHIBBNICRTE T2 A F 4+ = ¥ BT A
o, BHABICMtS - Met * BEATHE S & L, F08M7%
RN ANORILY AHh ' L e L. SMlakke 1o, HlaR
I AT N THEET A EHEMet 813, 305 TIRIZEEERIE
LTWad, Z0HRIBBACEASHROEHL LTHESLS
OB E LU B AF A VD AAEIIINLS. F
72, WEBGHOERS CET 2 L, MKN-450 Met D 1A
ADEDE L, —FTTSWASHTR L et o7z (M2).

V. CODP RETICH 1T 3 Stk D MMEIA D Met DE

VAR

L. iEBEIRREIZ BT 5 Met DHBI ALY SAH

RANAHE D 2B OBRE TR, WITLOEEDCDDPIC L
2 ThMetDHUY AHAEE FITAd ol —F, 4RMEE
Ti% 100 MO CDDP ThH A, MKN-28 T16.9%, MKN-45T
21.8%, SW-48 T13.3%, HCT-15T20.1% & D MetIL Y
AAENBEO SN, Thb0) B MKN-28, MKN-45T,
22 FO—EEIE L THEICMet O AR EIET LT
Wiz (p<0.05) ([43).

2. FRAEWRED SFERBICEEE 2L S BHD Met D
HURLNHL D 3A A

MKN-45, HCT-15i23\T, 75 AN TCDDP %12, 24
e & R 8% S M % I B I RIERIE IS L2 E, Met
DO AMIIZEALAE SN 2D o 72 (K2, #3).

3. EEHIRREICBIT B Met OHIARNLY A

HEBML % B IR 2 B W 25 E, Met®IL D JAM(Z CDDP
WL > TR LEFICHEEN. FOHEEHI, 128 OB
W LI L C 24 L DR Ab /. 72, MKN45,
SW-48 & vr - 7 CDDP O [ 45 O HIHE7: M L2 w5\ BT oo il a4k
3E, Lhimd MetOIUYA&MEZ ST, T4hbs,
MEKN-45 % 24 ] CDDP {2 % L 724 #, CDDP 1, M T3.9%,
5,MT23.2%, 10,MCT70.6%, 25,MT93.7%, 50,MT
90.5% & Met LV AR REAN A SN DL EETTIE, 5

Table 2. L-Met uptake of MKN-45 in flask

Preincubation ~ CDDP L-Met uptake

(hr) (#M)  (X£SD, pmol/10° cells)  %control
12 0 9.01£1.90 100.0
12 10 9.34+1.06 103.6
24 0 7.70£0.31 100.0
24 10 7.10+0.72 92.2

Table 3. L-Met uptake of HCT-15 in flask

Preincubation ~ CDDP L-Met uptake

(hr) (M) (X£SD, pmol/10°cells)  %control
12 0 4.97+0.32 100.0
12 10 511£0.75 102.8

"4 0 4.47+0.51 100.0
24 10

4.8510.99 108.6
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HBEIIEAED L 00, 4HETOMBEKTCDDPIZEL 2
Met DLW AR BENH S (04). —F, dThd DERY AH
M AREIZ0 S, 120 & b 24 E, CDDP 2 &iRE
ThHLEEEETH-7. LrL, MEKN-ASCTHEINL

IZO-I

1007

L-Met uptake (%control)

ol
607
407

207

T

100

CDDPIZ & % Met DEL Y AABHEIZ dAThd DR ) AABRDET
FBA TV, S HIIMREN-45Tid, MetDEUN A A
dThd DR Y AAHE LB L THEIZIET LT (p<0.05)
(FE4, £5).

B
%*
55 - ;
D
1 T T T
0 1 10 100

Dose of CDDP (uM)

Fig.3. Effect of exposure to CDDP on L-Met uptake of each cell line in tube. Tumor cells were suspended in RPMI-1640 without FBS and
were preincubated with each concentration of CDDP at 37°C for 2 hr (O) or 4 hr (). They were then incubated with 1M L-Met
(18.5kBq) for 30 min and uptake of L-Met was measured. (A) MKN-28. (B) MKN-45. (C) SW-48. (D) HCT-15. Each value shows X +

SD. * p<0.05 versus control by one-factor ANOVA.

Table 4. Effect of 12hr exposure to CDDP of each cell line in plate

CDDP Growth L-Met uptake dThd uptake
Cell lines (M) (% inhibition) (%inhibition) (%inhibition)
MKN-28 10 27.3118.8 23214194 —1.5%104
50 37.9+£26.0 35893 40.2£18.5
MKN-45 10 17.1£29 48.4120.8 195+£69 *
50 48.5£6.8 78.65.2 51.0£3.4 **
SW-48 10 16.2+6.4 —1.1415.3 —3.44105
50 12.3£6.6 31.2+22.0 30.7+8.9
HCT-15 10 —4.716.4 169£21.6 —79+12.9
50 15.5%4.3 25.0413.7 28.7£7.6

Each value shows X+ SD.

*p<0.05. **p<0,01 vs. L-Met uptake by the Student’s t test.
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1207
1007
807
607
401

%* Xk

201
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1007

L-Met uptake(%control)

807 * %

607
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207 * %

0 1 10 100

P2 T T
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Fig. 4.

Effect of exposure to CDDP on L-Met uptake of each cell line in plate. Tumor cells were attached in RPMI-1640 without FBS and

were preincubated with each concentration of CDDP at 37C for 12 hr (O) or 24 hr (). They were then incubated with 1M L-Met
(18.5kBq) for 30 min and uptake of L-Met was measured. (A) MKN-28. (B) MKN-45. (C) SW-48. (D) HCT-15. Each value shows X *

SD. *p<0.05, ** p<0.01 versus control by one-factor ANOVA.

Table 5. Effect of 24hr exposure to CDDP of each cell line in plate

CDDP Growth L-Met uptake dThd uptake

Cell lines (M) (%inhibition) (%inhibition) (% inhibition)
MKN-28 10 18.1%15.2 159%322 28.5+11.5

50 454+11.9 67.51£283 60.5+20.8
MKN-45 10 544+%179 70.6+£20.9 354+£13.0%

50 55.1%t18.2 90.5+3.3 737164 **
SW-48 10 159+6.2 547%175 2021284

50 27.8%14.5 78.6t7.3 77.9%9.5
HCT-15 10 20.2+15.0 —0.7%5.3 0.5+4.8

50 3324259 67.0£16.1 60.5+10.7

Each value shows X SD.

*p<0.05. **p<0.01 vs. L-Met uptake by the Student’s t test.

Z £

JEEMBICHE L 5 2 2 ERCREHR, R LSEeTE.
FHRICDA ML AL RS, 22 BET CHMIE, BOO
L E s s Y, 2OH.LIIMET L DOWATPHES
t v b (ATP binding cassette, ABC) A —/%—7 7 3 1) —T,

LRI AEEE T3 - FER T2 PRHEE LAl 14 E &
F (multi-drug resistance related protein, MRP) 7 7 3 1) —2¢
CHICEHEENB O, ABCRA—8—7 7 3 ) —3EEBTNER
ThY, MEEEYE LR ICHBEAAEER S L IR
MONERIZE AL, MIaEE % BT R8N E 8T, A
DICEBENAWHICERAEYHE L, ¢ 0OEERICSE



598 i

VT L 2R AT ARSI L, MERET AT 54
FIABEE S 2 LM SN 5. KIREWHEODREANIC I
HEERE L THELLTVWALDLEYY Lal, Ih
5 OIANEABC A —/8— 7 7 3 — OB LB
Senhik., BEEBILewCdH s CDDP D MRPIZEM S,
ZOFNERN TS BT B HRAOFESBELET 5. — 0,
RBHEMA L L CEOSRIHME SN TH L 0ERTHEL
7:5FUE, #5125 WABCARA—/8—7 7 31 —DFENFED
SN2 L00, FIEGOEREMNIGEEEL ST RV, —),
5RU OHIHES A1 13 4 DM BS s B E RIZT%. &
12, EHOEHRSRIZE YT ARG EEETLN L.
BB RR 7 L F FRTEBELEPEEN, BHEVe
FRYY IV BEKEREICHLLY., T, SFUSEMIER
FRET A OILELRHMRTORELBOTEETH L.
SFUDEMBHETHLF I YV VEBEKREE (thymidylate
synthase, TS) l&, ¥4 ¥ 7Y Y — 4l (deoxyuridine 5-
monophosphate, dUMP) Z®ICHI A F WLIZE > TFF F >
F IV —EEBIIERTAY) IV VX I LA F FOFLE
BAEEEHTHLP. ZORETIE, AFLryTH7E Fo
1 (5,10-methylenetetrahydrofolate, 5,10-methyleneTHF) #*
AFNEOHGHEE %S, SFUDFEERMTHE 7 v LT+ F
3 —Hil% (5-fluoro-2-deoxyuridine-5-monophosphate, FdUMP)
i, AFMEENBEREY T VLDORMIZT7 v ESHELTW
L0 AFMLEZITY, TSEROEETHSH AUMP &
er%# BV EENMEE b o T5,10-methyleneTHF & & & (2

SIZEEL, MNEH=F# &M (inactive ternary complex,
TC) BT HD. LzdoT, TSHARRMEST S RIEOH
H ¥ T % 5,10-methyleneTHF %, 5FUZ L A TSHEICBW
TOLUELWE L #E 2 6N Twah, Dohden b21E, b bt
B E B 2o e, BRI O 5,10-methylene THF &
FOMEBETH AT 7 FUEEE (tetrahydrofolate, THF)
WENTSOBEEO ML 5T ZOEERIZOELHEG LT
B LRSI, F7:0murah® ik, HIAEEFEEL
&wh&wT$ﬂ§uTsmmmw%nsiﬂ«mﬂﬁﬂ%ﬁé
&,@%MWmeﬁmi%ﬁ% EmEEs L EREL

. hbb, 5FUZMETHEICIE, 5FUMNEOHUEE
zﬁ’i’JA o+ PIRETE D L MBNRELZEA L 2 LN
WHTEETH LD,

5-FU % Wb H) & L 7= (b 8tlid, MU HEe bR Y

AT - PE L SOV R %4 5 2 PR 2B % - BRI
JHEN TS, MILRRIZHT 25— RIRO M % o> T 5.
FOWEE, WLMSWIZE T 5 5-FU 2 fuLIEHRl & Lo (ks
BEOEH L VEBOM LS 292, ik, [k L7z 5-FU
OFEB A S E R THAANBRIEE WM A 2 2L -
C5-FU ORS8O B % [0 5 AL EMHET (biochemical
modulation) NDHAIZET(EHFARBEIZL > THH SR
7. 5 FUDREEFE LTERTCIEO A a2k Aol
(leucovorin calcium, LV) O & R TL RO b, JEiC
F - R T 104D RRTh o I bRk £ o T
BN IVIEENAGYVERTHY, T/INVYA-PRIT
MR BT+ 5. MM OB TR ¥ 5,10-methyleneTHF
V% 3 r#UE, 5,10methyleneTHF & TS 38 & ' FAUMP 257%
BT ATCOREMRICRCEETHLELLND. Thbb,
methyleneTHF IZ#A L TWA 7V ¥ 3 Y BEOHMIZES T

TCOIZEMITRBIICERTL0OTH AP, 74 VEEE
7Ly X — b EREEE (folyl poly-glutamate synthetase,
FPGS) iR TomEEHmcdhH Y, EEENO VY 30
A RIEHO TR TH B, LA o T, LVEE 'J’l%i'*im

THHAPZ AT L7227 + ) L BRIE, FPGSIZ & » TR M
LY A= FEIZRBENLEEZLNA. Omura b ® ,i
LVH5- 120k 5 BRI N o0 s T R SR ERIR IE 0 B 5LV D84
BIEKFELTCEATAZE i’;ﬁb%%%ﬁ’( S22 L7 Hi
ZIPI M-S A TSIHE# 54700121, TSEARZREIELT
+ S BOFIUMP & L B IZF L < +/}£0)LV%fﬁL\E>'E‘§75"
Hb.

LA L, FAETIZSFUNHEHT (modulator) & LTLV
% H\v 5 5FU/LV BRI KB otk e LTRSS
DIEoTWaW, FOMBE LT, RAPETIIERQHEN
FTHA XL L Et— FORERAERO2DIZ LVATHR S
NTHY, INATII3mg e FEETHICTE BV AT
bNE, LVOKERSIZIE, %200~ 300mg/m*H AV Hh
L. L7=28oT, 100% b’LlSO/\’f TLVDOLVELEE LD,
FORKE, EREFIHRIIRLOAELTHT, BROWIZD
M, BIEME -ZL\/WE##{H?C“Z@’)T:. DL EE
BEd LIZLT, VI 25 FUORERET & L TCDDP#H
HHENBIZE o7, Scanlon ¥k, 7 v M AMFHMELI210
% HW - REE R OERT, CDDPAHIREA~D Met DRLY 34
KT S EHE L. &5 (ZScanlon 5 ik, & MNIRESE
kO MR T Bl 7228k & b, CDDP & o 3efitl g
Wi o 5,10-methyleneTHF, THF & ER % b0 F L& L
Twa, Zho—HoifzE#REsLy, CODPAHE T % 5FUD
VUSRI IE R, FOREBAHEHIERT b LHR
NBCEoTWA, BRSBTS v b ERVEEARNOER
T, CDDP#4-123] &t TIEH N OB LRI FERGR B AT 2 2
2RI LR A e L. &6 IIZERIE, CDDP
DI 5128 B R ALY T, M RIZEERRE
SRS L L Rz T A 2 &, CDDP OERERE 1 71%
i, ZORAOHEBMRESBIEINDS L) EHIEETH
HYal b TREL TS, HAOEREHEIZEST
¥, CDDP % 5-FUDMEIN & L THW 2RI, @RI
GO—BELEHESTLIEINELEZLLND. TOHL
ML L 7R &K CDDP & 5-FU OfF I #EEd, HAH
KD B B R IR b A & LT E S o
E‘ﬁf&)fh‘?@“lm

WL J 78 CDDP & 5-FU O ff HI L, @ RBR) 3% R
75, BUEIN & L CHY o b E s & a2 20 % 2
e s Lz, RIS ER S 72 CDDP O S iEIE, 1HS
720 10mg & 1~ WA Coliiga L, Th e —EEzsk,
’9“7’ hES5HES2HKATIT) DO THo7z. TO%E, 48

CREELRTIFTOEBREZED L T LAY L“C\«\Za Iy
/L CDDP Ok 5-8 % W9 5 HI THEEDOEEIF ThhTw
L. BETIE, 10305~ TmgDixG»¥—#HTHY,
Smg AR T AR S A DL, LL, WTHER CDDP@JA
Bk, LEFEOWMEEZELIERDI LR ) P REY
CDDP 4% ¢ % 5-FU O %) R g5 {E H A5 Met D RERh i 26 E1C
EET S &THUE, BRAARCRE-R 777 FELEL
THETTHE, X512, KO CDDP T+ 5% Met i
BRI ES S Sk v LT E, CDDPO#HD5FUCHT
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HYUEES REMIER M oBERNIBRE RO B ITRIER S
By,

SR OMERFR?G, BERREICH DMEHkKICH L, CDDP
EMetORY AABEEHEZEFTH AP LA £/, 2
% {EF 12 CDDP O fE A OHUEE M RSB W RIZ SHE
AL, LAL, ShETHREIN TV 2RBENOER
ERLY, BEEWEPICEE L TV AEEMEIC X CDDP O Met
O AAEEERIFE S ko, FEABIZBTH
F A Met DY 3AHAEHFD 517 CDDPEEE 1004 M i3,
MHEMMAPEE L EDLIIBIDbDTH L. L BEWETIE
Met DHL D AL HEMERMFEERILICOARDONE L WVWIH
SICHEL, MOELERZHITL CEOBEMEZHRALL. &
BB AEFRE LD 2 PEBEHATCDDPIZ L 5 Met DELY 3AHK
FAEIHEE RIZT I LICE, W OPDBENELI OGNS,
Y, BERECH MR TIHEO TERO T 3 7 Bifi%Ek
HFEHR L, CDDPOMARZIZ L » THREBEIFLIL LW
TMHEMAEZ SN B,

REFFE T, HEIRBETCDDPIZRE, Z0HBLIEHIIRE
IREEIZBREE 2 250 54 CDDP @ Met DEL ) ;A& FHEMER % g2
TAHERBRbITo7/2. ZOHE, RRIIBEREEIZE R
T3 CDDPIZ & 5 Met DIEEMBA~OR ) AAHEILRD &
Nholz, Tihbh, CODPBEERICEMUKEIZB WM
% Met & O RIBEFIZIFEIREE I L 7235813 320240 & b 3k
BiICBW/ st ALFERIELNZ. Lizd-> T, CDDPIZ
£ 5 Met DREBNIfIERAZE I T 2 M £ 7 3/ BRding Ao
EERSHIZKD B L L7z6, CODPBERIZIIREEID L2
ERERIPNIC ZF DM BAEIML 722 L12% b, BAETHALT
I BRERRAIAGEDS, T L0 RERMICKBICERT A TS
Bz, Lal, 73/ 8insEErfigEmicthoiaz
EEHEE UTAERGE LCHTEL, MO EIic v
LCRRIZRE), MiEr BIETHMEIERETE Vv, KRIZ,
MIOIIRENEEATH 57 3/ BB EomE %251k
&, FOWRCDDP I 2 FAEAME T T 2 W HEEAE 2
bha., Lo L, CODPIZxE B HAMEEZ K& S EL&es 7
I/ BRI OREZEL, b L IIWEIREOELR &%
MOBEZFREOT(EOATER SN DA HEEIZ RV, fMlao
MEIRREATCDDP O 7 3/ B2 R TEHEOBIE Y, 4%
HLEPIZENERELDEEZ LN,

BWAPES v P EMVZERT, 0.9 MOMLR 75 5 FilkHE
&) EBAIRNOERRE O EHYL 725 SR B EREROY
7z, 4[] 24 B A IREED MKN-45 128\ T, Met I D A
£ 70.6 %% L7 CDDPigE, +4b510uMIZED#H 104
IZRA. SBIZFDRIEE, 24H5H CDDP £ T® MKN-45 9
ICoo LIuM LB L THBLFIHDOBRETH /2. D2F Y,
Hi 1  CDDP TO A Met BEBIiE IHESBIG S Nz 2 Lz h
5. & 52 MKN-45 AL oA Tld Met B D A& FH 213 dThd
EHNEELELBRO Dol L72ho T, MKN-45L4L®
Ml ch oz Met D) AAHEL, CDDPEA OHUIES
RECIA2BHASKHEEICHRT2AMTEObDELELZLN
5. Fhwx|Z, CDDPIZ X A EHMETIIEREERE A IER
21%, CDDPIz & 2MIBED T 3 BB AR E DS D
BWELHESLTVWE DEEL LN,

Pll, REFRICE - TEEREICH 2 BB X UKIBMEH %R
DOHfaRRIZB VT, CDDPIZ X 5 Met DFIFEPI~DIY A &R

EERAFREENAZENFEL NI R o7z $72, FOMHERE
HizCDDP OB F I T2 % HE L {HELTWE
dThd DHUD AR % F V7B IE % 47 o 728548, MKN-45128 W
Ti&CDDPIZ & 2 Met DHIFEA~D LY AAREZE X, CDDP@E
HOMBBEELEEL CHLAELR DO LEEILNL, &5,
&8 K78 CDDP & 5-FUfFi#iE 2 81T 5 CODP O SFUICH§
BIEEDRERIER 21X, Met HIFARELY AAEELS D
BELMS L T2 TN 2 b7z, CDDPI, 5FU D
BEBEREEARSEINHTRTF L LTED TR ATV A3
¥ TH 5. CDDP D MetfeBhfizt IC RIZTHER, EHAHE
HiOWFEE SHICHEICTAZ &I, LAY BELERED
MREIESTALDEP/ENS.

&

£t

b b B A bk MKN-28 & MKN-45, 3 X e M KB
SR ABR Bk SW-48, HCT-15% F v, 4 D4+ T TCDDP#*
Met DHIFAAEL D RS BIZTHBIZ OV TRET 21TV, BT
Dt x B

1. MKN-28, MKN-45, SW-483 & OFHCT-151%, 10 % JEil
b ¥ IR M % & tr RPMI-1640 K5 3 A THE 3£ B 14 24 B:RI 1%
LA, 96B5M F Tld& TR I mE L /.

2., T2 ATEREAEIEMIIC £ B CDDP D ICs !k, MKN-28,
MKN-45, SW-48, HCT-15125\VTENEN10.3M, 1.34M,
1.6uM, 3.7uMT&ho7-.

3. EHIFERITHERE LGS, & COMBMkTHREPIZE
DNAFNTHAETLEMREMet 813, 305 TIHTEHRIELT
[RVAN :

4. BAABOERL LTHBE SIS MetB X RBLL, #x
F A= VR AAREE 300 REEE D R AL,

5. Mz REREIBVSE, WThoMiztkd 26
@ CDDPIEFTETIE, Met DB AAAELY T ol T/
485 @ CDDPEEH Cl2 1004 M ® CDDP T D 4, MKN-28,
MEKN-45 124 5 % Met OELY AR EET % 3072 (p<0.05).

6. MKN-45 & HCT-1512 8\ T, 33 IKAECCDDP 12 7,
FOBRBFERECEEF LS ETMet Y AAFBEL -
A, DHBEMETFTIEMet DR ) AAREEER LN Do 72,

7. IEHEHING A R IREE IS B WA, Met DD A I
CDDP Il & » CHEIZHHE &L, 1205 OBFEIFM &Ikl ©
WM T HWIEETH o7z, £/, MKN-45, SW-48 L v» 72
CDDP® i 4 ORINLHE 12 GBS o MAuRIZ &, L bl
Met DY sAAPHE % 52T 72,

8. I INEED MKN-45 Tl & 172 CDDPIZ & 2 MetfL )
ABBOETIL, dThdOR D AAKE L LB L TH EEIZEM
TH o7 (p<0.05).

Pobdn, v MER - KRB RO Met LD 3A
AMEL, HEHIRRECH LM T, HIEEDCDDPIZDOARD
LNBZEAHBIL. Lizd T, KilED CDDPIZ X 5
NaPI R LRERIZIE, MetIU D JAMRHE DL OB HTH
ByreEZONTL,

E:i iid

WEMADIZHIY, HIRE, HEMZEY £ LABWELETER
CERECAHELRLET. 50610, FUIRETICK LEEHIRELIR
D L7z KA AR % 12 L O SIRAZESERE IR 04
FIRCERH G LET.
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Abstract

Recently, chemotherapy by repeated administration of cisplatin (cis-diammine dichloroplatinum [ II ], CDDP) at low doses
as a modulatory drug for 5-fluorouracil (5-FU) has been attracting attention, and a high efficacy has been reported for gastric
and colorectal cancers. The effect of CDDP on enhancing the antitumor effects of 5-FU has been explained as due to an
elevation of the intracellular folate concentration caused by a series of reactions starting with the inhibition of active transport
of methionine (Met) at the cell membrane. However, basic research of this therapy for gastric or colorectal cancers has not yet
been performed. In this study, using cell lines derived from human gastric and colorectal cancers, the effect of CDDP on Met
uptake into tumor cells was investigated. Human gastric cancer-derived cell lines MKN-28 and MKN-45, and cell lines
derived from human colorectal cancers, SW-48 and HCT-15, were used. The ICs, of CDDP by continuous exposure for 72
hours was 10.3, 1.3, 1.6 and 3.7« M in MKN-28, MKN-45, SW-48, and HCT-15, respectively. When cells were maintained in
suspension, Met uptake was not inhibited at two hours of exposure to CDDP in any of the cell lines. At four hours of
exposure to CDDP, Met uptake was significantly decreased in MKN-28 and MKN-45 at 100 M (p < 0.05). When adherent
MKN-45 and HCT-15 were exposed to CDDP, and then the culture environment was changed to suspension, inhibition of Met
uptake was not detected. However, when tumor cells were kept adherent throughout, Met uptake was significantly inhibited
by CDDP. The inhibition of uptake observed under these conditions was more marked after 24 hours of exposure than after
12 hours. Furthermore, inhibition of Met uptake was greater in MKN-45 and SW-48 cell lines, which are highly senstitive to
the proper cytotoxicity of CDDP. The amount of Met uptake after exposure to CDDP in adherent MKN-45 was significantly
decreased compared to that in thymidine uptake, which was also simultaneously decreased after exposure to CDDP (p <
0.05). These findings show that inhibition of Met uptake by CDDP in human gastric and colorectal cancer-derived cell lines
was only detected in adherent cells at a pharmacological CDDP concentration. Therefore, a mechanism other than inhibition
of Met uptake may be involved in the elevation of intracellular folate concentrations caused by low concentrations of CDDP.



