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b P KBEEEHBR T IO BARBEREESLID
T - LORIEE 2 —=7 T 4 BER X HFDEH

SIRKFEZRMIPZE—FRE GEE . BORFTERD
o &z
CPRL 4 F11A18A %A

+ 3 SABESREER (thymidylate synthase, TS) X7 v (LY I O v RHIBHOEWEETH Y, FUBEAORBEY T
Br7raFtEoy Y v ] #EE (5-fluoro-2'-deoxyuridine 5'-monophosphate, FAUMP) & TS X O'2+ Vv FtFe ¥
= #Ee (5,10-methylenetetrahydrofolate, CH.FH,) @ 3 BT N7 3 ERSA 4K (ternary complex) # BT 5 Z L1IC L h BER
EMIEEINS. AFETIRL P KBBERC X hFH ShcookiELtg s LT, TS &M, CHFH, ¥ X T CHFH, O
REYTHBT 5 b F IR (tetrahydrofolate, FH) T L, BLBERECET 5 TS EEREDEE S L USHOILE
FEEOF AN R L. KBEEEASOAF UG #iic=~=x7F 4 (UFT, FH7—NEVFVADENEN] 1 4D
BEAHA) 2HEL, Bho3sflcit UFT 5% Tt o7, UFT FE&H SO TS HMk 1.83x1. 46pmal/g
(mean+SD) TH b, TOEBHER (CV)IXT9.9% T vk ) 3 O v RIBACH T 2B OLHEEA TR S h, TS Flt
RS OEEC D EEL bR, —, UFT %540 TS FEitfk TS &4 (& TS) 23 6.30£5.39pmol/g, ##E TS
FEME (GEEME TS) 2% 2.58+2.09pmol/g THbh, TS HER (K TS TS)/M TSI 1356.3+£12.9%TH -7, #& TS iX
UFT BEFcESICEEYRL (p<0.0001), UFT of ek h TS EAEAEMLTE D, ShiFUEAfitED 2 # =X 2
Lo TWb o ERREI N, UFT EHSHICHRRMD CHFH, 2 X 55 KT8 TS ERY FHT5 £8.3£9. 3% T
Btz Fi, UFT B E5HICHERERE: TS IBEROMEL AT 5 & CHFH, (r=0.70, p<0.01), FH, (r=0.61,

p<0.05) DWFhb, Bk s Hizs TS HERIAENI .

ZhbDZ Enb, 7 ow{b¥Y I v RIRERIE 5RO ERER

RAESYEORTCRARTHD EELbhi. ¥bi, UFT H#EEO TSHFEO 4 = X2k BETF VA TRE LK
73, DNA -1 Tt UFT #52bh b3 TS EEFOMBRASDShish -7, TS mRNA BFEWBL TS UFT &5
& B EHTHEELERRD ST, TS HEX mRNA ALEANOHRBE TEI > TWwWaLEZLAL.

Key words human colorectal cancer, thymidylate synthase, folate pool, fluoropyrimidines, drug

resistance

F 3 S ABEEHESR (thymidylate synthase, TS) it A+ L v
7 bS5 e Fef#ERE (510-methylenetetrahydrofolate, CH.FH,)
BAF LKL LTEAF Yy Y o v 1B (deoxyuridi-
ne 5-monophosphate, dUMP) b 5% v 5 3 o v | #ifg
(deoxythymidine 5'-monophosphate, dTMP) # & T 58# T
BY, BEBEAEERD dTMP ARICHEYY T OBETH
5. TS IEMARH BRI EY L, BEEROREHE
THBZ e bHBHAOHRFOE -5y P> TEHY, A
£ X b ER TS AEHOMREABENCITHOh TV,

57 = m w5 v (5fluorouracil, 5-FU) 4%, 19574,
Heidelberger 5% 12 X h UEBHHROHERMTHR TH H 45 H
CELEFTHLEEEYPLE LT BREOLEREC A
bhtws., TOEABFEELTLE S OPFRNILShTH
h, ELLTUTFTD32oRELBATWSY: 1) 5-FU OfRH
EYchrrrrestEoy ) ov ] #EE (5-fluoro-2’-deoxyu-
ridine 5’-monophosphate, FdUMP) & TS % X OF CH.FH, © 3

FIREE L =EESH (ternary complex) ¥ T5Z LT
L0 TS ¥ AHHMCAERILL, TORBRLLTF IR
D, DNA SEMAEEZINSD™, 2) 5-FU 2EHEM0 7 =
oY v 3BEE (5-fluorouridine 5 -triphosphate, FUTP)
KRBT ELERNAKCE AT, EF TV RNARDLDL
n, MlaEERBE XN, 3SFUAZreTdfr v )
2 v 3 R (5-fluoro-2'-deoxyuridine 5'-triphosphate, FdUTP) 12
RBMINEE DNA B hiAEh, DNA OREREEY RS
T EE 5FU L 0=BRABORENICHEE TS leucovo
rin OHFAAETKBRCEVCESELRTILENBEIRT
WA Z OHEL 5-FU OfFRBFD > b Th TSIERL
DEBEHRA IR AETE>TVWHBIERRBETEEDTHS.

LlEX b, 7o) § o v RIBACH T2 REUEOEA
BEEESEE BT S FAUMP, TS, CHFH, oREK X »
THEIhBTHEENEL bIS. FAUMP ORI{EHTH5
JarFrEsy ) v (5-fluoro-2'-deoxyuridine, Fdlrd) %

Abbreviations : ADR, adriamycin; bp, base pair; BSA, bovine serum albumin; CDDP, cisplatin ; CH,FH,,
5,10-methylenetetrahydrofolate ; CMP, cytidine 5-monophosphate; CV, coefficient of wvariation; dCTP,

deoxycytidine 5-triphosphate ; dUMP, deoxyuridine

5'-monophosphate ; dTMP, deoxythymidine 5'-
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By, TS EMsMEGESE L FdUnd w3 5 8%
HEAE Y, Mz FdUrd fibee 2 %78 L-EEME D TS iEil
BUZ EHDYY ERTOBABICEVTS TSEMELA T o1t
vY Uy RABRICHT AREHOREL I LD EEZXD
ha. —F%, CHhFH, 22L& L-BENOERSE T — ViZ=
ERAGORENCEETAZ LR EOATE D™, 7 o1t
€Y OV RIEAE SR OER T — VIO DB AEA &
RTWB. Lnrliadh, BEE CHRARGKETO TS HE, #
BT LOUEREAERIRTEST, HEARSEOm
FOEBCE L THARALELREL,

A ciie P KBROREY A TESHRBND TS &
BLIOEM S -V OREME LT CHLFH, ¢ X 08R@#YTH
%57+ 5k Fe3EEE (tetrahydrofolate, FH,)) 2fllE L, BZH:
HERFL LTOMESEBS V7 oLy ) § v RABRERS
BOANRLERESOLESR YR L. Sbita—x=7 7,
(CFT) #5BoXBEEG&EL AT TS e RIET7 v it
) I o v RABKAOEEYREL, TOEBBRF Y EETF Y
~OTHRE L.

HRELTFHE

WEl® & OCBERBE TR & » Wk X hic KB E50iEH
S508R{E (BHE3261, LetE18M, PIHER64. 2) gL Lic.
ZD 5 bI4FRC MR UFT (KEEIES, BHR) #&E ok s
L, BhO36HCEHEE Lich o, UFT © 1 B 5B
300mg A2 41, 400mg 2 9, 600mg R 3FTH » 7. ¥
BHHMIILTH, PHEHR5ET 4936mg Th o7z,

TS BERTEN, NENERCI>-ELAGHRE,
CH.FH,, FH, iX\»h{ *H-FdUMP, TS, CH.FH, =%z
I H=ZEREHEHEEEFBL TllE L.

[. *H-FAUMP OHR%E

1. TAAE»SDF § ¥ v % {tEE (thymidine kinase,
TK) BR O H%

HFHAE 2g w4f5EO TK e v+ 1 XEHE (0.25
MR, 5mMi{b~2 %y YA, ImMUFt+AaLS -2
(dithiothreitol, DTT), 50mM Tris-HCI (pH 8.0)) *inx &%
A AL, 105000G, 604 Rl OABELA. — 0Ly Bk
DREEHIC T 1 BeEATHE, 10,000G, 20 f&E L5 BEL, Hixy
TK &L L1z,

2. BERISIC X 5 *H-FdUMP 045 & 45

*H-FdUrd (NEN, #3, 17.9Ci/mmol, 1 mCi/ml) 500Ci %
P=2) —= ARV -2 - TREZRE L, TK ARETFER
(0.IM b= 2% v o A%k &tr 0.5M Tris-HCl (pH 8.0) &%
1%, 100mM ATP %% 1%, 120mM a-Glycerolphosphate #
W1E) 0.2ml Rz BM L. Zhekio TK %% 0.8
ml ZiNx37TCT 1 BHEEX . FOBEEK 1 ml, 20%
U 2 m e (trichloroacetic acid, TCA) 0.5ml % fn:2.3000
HE, I0pEELHS L LB TCA BREH 17.7%
Tri-n-octylamine % & ¢ 1,1,2-Trichlorotrifluoroethane ¥ ¥§)
2~3ml 2N 107 L, 3000, 5 RELH) ML
fo. ZOEEYEAR—-RAF L~ MERCK #, 75 v 2 7

b, FAYRAARY P LIMERE IMBILY v 285K
(1:1) TREL FAUMP BEiZ%a»&&h 0.2M BE7 v =
=% 4 (pH 5.0) 2ml ik i, BOSHEL *H-FAUMP %18
fo.

0. TS EEDRE

TS {EHEOPIEIX spears B D HERE 1. Thbb, B
Rk 300~500mg * 4 5B D TS & £ ¥ F 1 JiEHK
(0.2M Tris-HCl (pH 7.4), 20mM 2 — XA A P b= & ) ~
b, 15mM cytidine 5-mono-hosphate (CMP), 100mM 7 . {t,
F PV Y L) ThRESHA AL, 105000G TE0L FlE 48
#®, O FEYBEREW (20% homogenate) & L. Z DEEE
B 0.1ml KEEKA (0.6M REEARKT vE =% 2 (pH
8.0), 0.2M AT b= =, 0.IM 7 wfbF PV w4,
15mM CMP] 0.1ml, *H-FAUMP 0.1m!, #ERFHEEB (2
mMF 5k FrER, I6mM 722 EVEE, 9mM &
<V v, 16mM CMP, 20mM 2 s 7+ =% ) — 0,
100mM 7 wfbF Vv &, 2%F4MmMBET VT v (bovine
serum albumin, BSA), 50mM e U v AEEW (pH 7.4))
0.05ml ZEKINxBH L, 30C C200BRIEE R TS,
‘H-FdUMP, CH.FH, 0 =B/ A EZ R I¥. ZORIGH
12109 TCA 0.35ml N1 RIS BIEIEROSBEL, S50
B 5% TCA 2ml T2 EHEE - B0 Lic. 8L -k
G 0.5ml inkz, €B% A TALICAR ACS- T v v+ L —
B=(TwYph ey, BHE) I0ml ¥z v vsrv—
Vavavva— (7rH LSC1000, Hi) W CHETEES N
EL TS B EEL:.

FMINC L ERE AT - TV EMOMLIT BT, TS
DR (K TS) & FAUMP i#4a LT iEso TS & (F
BTS) o THlE Lz, Ticbb s MAEC LTHIE L
TS % RAUMERE TS iEdE (EHEEE TS) L L, #& TS &
DUETERER 0. Iml TEBEKA 0.1ml nx, 26CTT3
REEIRGZ® TS A LT 5% FAUMP % 5 52 Ul &
¥k, ‘HFJUMP, fiRFHRBEMAMEL B itot.
EREHE TS W3 TRBRBBENCHE L =B/ athho
FdUMP & °*H-FAdUMP & MRS ARED o o b D&%
NTWBT¥, Spears HYDHEHMZ L - TEARIC L HED
Gt TS EEEREH L.

Wl TS=(FEJlEHE TS—0.13x# TS)/0.87

I. AEANERICLZZERAKEREDORTE

TS BHAIEOHR FHEEBMLSLTF I e FrEBY DLW
e DRF LI HBRTEEE LTHAY, TS El0BIE & [
CHIEEIT, HRUEOEBROIN BRI ZERHLGGE
wERE L.

V. EEERS—I/L (CH.FH, FH) Ofl¥

1. kD5 O MER Ot

EFHERE 0.2~0.4g = 458D 5% TCA Nz ksEL+1
KL (20% homogenate), 3000, 5 4@, Ll
ml O TCA REF %L 105 HiRE L. i 3000, 5
SEED L EOWEE R LB ER L.

monophosphate ; DTT, dithiothreitol; EDTA, ethylenediaminetetraacetic acid ; FAUMP, 5-flucro-2'-deoxyuridine
5'-monophosphate ; FdUTP, 5-flucro-2’-deoxyuridine 5'-triphosphate; FdUrd, 5-fluoro-2’-deoxyuridine; FH.,

tetrahydrofolate ;

FUTP, 5-fluorouridine 5'-triphosphate ; 5-FU, 5-fluorouracil ; PCR, polymerase chain




KIBFEAHA TS ik & EfE T — v ORE 977

9. TEAEL LD TS BREWO A%

sHAEMRCSERED TS Are o1 ABER Y INL, &
204 AL, BEWHAE L% 105000G, 6045 Lo HEL
7o, 2 bhtc EiErY TS ke vr 4 AEEE T 28BN L, i
hoo PERMEEERR 7 — M BIEBRC TR ER TELECRES A
e LERHR LA TS BERBHKE LTHEALL.

3. CH,FH,, FH, Dl

CH,FH,, FH,i2 Priest b* O Jjik% —HZE L CHl@E L.
s, AL DR Ly v 7K 0.05ml 12 TS B
WY 0.05ml, 2% BSA 0.05ml, 26mM &sb= Y v 0.05ml,
500nM *H-FdUMP 0.05ml #% 0 :%.30°C T204- MG ¥, B
Shic=ZEMAHEY TS FHOMEL @K L THIEL
CH.FH, & FH, o &HEX*EE LK. 23T, CHFH+
FH, BIEED 26mM k<) v EBAKCE L, ARCRE
#f7\ CH.FH, #&& L1, CHFH,+FH, 225 CH.FH, 2
BLTFH &b &bk,

V. TS B&EGEFHIES LU TS mRNA EEB ORI

1. 7o — 7O & EH

1) TS 7= — 7 DER

ETBEY¥MEFEFEL»bH5E2ZF T e b TS
cDNA #88 L U4 RN DNA MIERIG (polymerase chain
reaction, PCRW W T DNA®##iE L. 7914 <v~& LT, &
b TS cDNA DEETEFI® X b TS1 (AGAGATGAATTC-
CCTCTGCT), TS2 (CTGACAATATCCTTCAAGCT) ©2088
Ehies 2@EoA Y I LA F FEERLEALE.
PCR RIGHKHERSE 7 ¥ e — A TWhEIL, BRETHTTHEE
%} (base pair, bp) D DNAZYHHL 7 =/ —/v - ZrRFNL
AL TS e -7 & LTHWE.

2) et e vIe—TOER

PCR BICflWAFFA4 v~k LCe t S rEVERETR
5™ X b H3-gll (AGAGCCATCTATTGCTTACA), Hj-gl2
(TATGACATGAACTTAACCAT), Hj5gl3 (AGGCAGAA-
TCCAGATGCTCA) D20iE&E»H7e s IFHEHOA VYV TR 7 v
+F P S LE. e 8 DNA 2§88 & LT Hsgll,
5el3 %754 <= —f\WT PCR KGR 1T » 7. RIGE X B
H7#e—ATHkE LHMET5 1578bp © DNA 2oL
T/ reRRAAEE L. 512D DNA & §H
L LT HSgll, Higle #7541 ~— & LTHWTEHE PCRK
BxfFote., RIBRYEBRET #r —ATHKEBLENELTS
576bp @ DNA b L7 =/ —v - Zm ek A RHLY
r—7 & LTHWE.

3) PCR Ft

#% DNA lpg ot L PCR KIGEEE ¥ (10mM Tris-HCI
(pH 8.3), 50mM #{t# V) v 4, 1.5mM k=% v 4],
FrFv VR I LA F FRAW (deoxyadenosine 5'-tripho-
sphate (dATP), deoxyguanosine 5'-triphosphate (dGTP),
deoxycytidine 5'-triphosphate (dCTP), deoxythymidine 5%-
triphosphate (dTTP) & 200uM] , Thermus aquaticus (Taq)
DNA &1V 2 5 — & (Perkin-Elmer Cetus #, Norwalk,
USA) 2.5B47, (+) B I (—) #7510 =—&K 1M &

%, WEEEKZ L 0428 1000 wHRE L. B X556
WOERE <o, 100ul 354410 (Sigma #, St
Lowis, USA) #EE L7, & DNA Thermal Cycler
(Perkin-Elmer Cetus #f) 2 fff L, #ZE#404T, 249, 7
=—1 v 7®55C, 24, DNA DHEXT2T, 24M&LE
ORIV ZAELTHBHA 2 AROE L. RIGKTH,
ERBO s x5 4ARBREL, 7 e ek s 1004 & inZiR
5L, EEcHE®O DNA BB,

4) Fr—TDEH

FTRCOTr—FREIFR 25ng TOEIAFTITA 4 -
SRY U Fy b (TF Vb PeV)EALT
[a-PPYACTP (T =Y v b - 4 28V) TEB L. &, -7
73V FTe—FtnresSAL4 (HF) IhBEALKL.

2. &5F DNA DOt

FXBEABEY Sml Ok e F 4 XEHE (20mM
Tris-HCl (pH 7.5), 0.1M #{t+ + vV ¥ 4, 1.5mM MgCl]
THRESFARAL, RELF -+ &7 743 v2058F 2 — 7T
Ar, 15008, 55MELoH L. FEERRTVy M IT
k¥ TNE ¥ (10mM Tris-HCl (pH 7.5), 0.1M &b+ Y
wAa, ImM=31vvy7T i vIUEE (ethylenediaminetetra-
acetic acid, EDTA)) 4ml 2 M FEL, 10% FF & L ik -
b Y ¥ A (sodium-dodecyl-sulfate, SDS) % 2004l, 10mg/ml ©
T4 Fr—EKERY 60u mz, BEHS0C T—BinE L
7z, TrisEDTA (TE) &AM 7 = / —/ 4ml 2inx 4 &5H
FEop i iR L, 3000 s, 300l Loyl L, DNA i L
. WRBESHRL, 2raxi s 2ml, TE BHEMATMY =
s o= 2ml BNz BHE, 30000, 200 MEOSHEL
DNA #hitH L7, HEZ reii i dml B THHERZ{T-
7.4 DNA ##w ) £R 7 L7 — € A (Sigma #t) 200ug * %
37C, 0FMIGS®iz. +0t, TE EHEANT =/ — v
4ml 2T 1 [ (30008, 304y), TE EEEMAM7 =/ — 0 -
seadga (1D 1) 4ml 2T 1 E (3000[Es, 204), 7 +#
Bk A 4ml T 1@ (30001, 104) #ii % T~ HHR
Li-gBi 400u @ 3M Bk VY v &, 8ml D= &x/ —
% I % 3000, 30HMLECTHEL =& ) — AR ET -
IR 87c DNA 1280% =& /7 —b 4 ml THIR L, MEEHEIS
7%, TE WK HEMm L.

3. pHFvITEy b ATV ESf - 5V

TE BB 3 M L7 DNA 13, 260nm i1 5 REE %
W LT DNA #EL ko (10. D.=50ug/ml), £ 0
20pg % 4IREEE EcoR1 (EME, 5 wTmeMbLx.
DNA #8¥% 10p (Sug) w0.25% 7047 =/ — 71—,
0.25% v Ly 7/ —nABIVN% SV —niat TE
EEW 3 ZMAEAL, 0.5ug/ml =F UV a7 m<A Fi
S ATERBAES K (40mM Tris BE® (pH 8.0), 2 mM
EDTA) # VWEEE 100V I8 T1.0%7 # e —A ¥ LER
KB E Tk, KBy FVEYKELTII VA7 > —%
fTote. Tiebd, KBHEROF L& 7% ) EHHEE (0.5M KEg
bt U@ a, 1.5MEEF V) v a) CBLISERERZT
Wo < hiEE L DNA 2EH I8, R (3M ELF b

reaction : RT-PCR, reverse transcriptase polymerase chain reaction ; SDS, sodium dodecyl sulfate; SSC, saline
sodium citrate; TCA, trichloroacetic acid; TE, Tris EDTA; TK, thymidine kinase; TS, thymidylate

synthase
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Yy v, 0.5M Tris-HCI (pH 7.2)) B LISOHERIC T »
K HIRB LA, PREFELX 2EBREDELE, DNA 3+ 1=
VAVYT LY 7 40 &—Hybond-N(7=> 3 & - D5 %) 1T
20 x saline sodium citrate ((0.9M {7 F UV ¥ 4, 0.09M 27
zvBF Y v ), SSCl #HVT S VY A7y — LTz, F+41
RYAVT VY7 4 — 10 HEARBHE LT, DNA
BT ANE=ICEELI., 74 AR~ F Y F 4 XRER
[6XSSC, 5 XFvr g (0.1%FVE=rEr) Fv,
0.1% BSA, 0.1%7 4+ = ~2400), 5mM EDTA, 0.5%
SDS, 30ug/ml ZEME+ 7 ¥ T DNA] 65 COERKBIZ B\
T2HEOT Lt FVELE—v g VEToT., FOHK, »
47V EAE—> g VEERIZ0.1% (v/v)*P E# TS 7= —
THEMZE5CIZIBTIOREE AN TV F A - 3 VH T
o, N TVEALA XX 7 402 —122 XSSC BLO0.1%
SDS %4 C65CIEA OB %L 2 ET, 5| &M
0.2%SSC % £ 0%0.1% SDS &L &I+ T65C, 1EEO%
YwfT ot B HyperfilmMP (7= 5 &« U5 8v) %
AUT—80CIETA— S OAIT7 4 —%fToic. AU7 4
N & —=%0,1xSSC 8 XT0.1% SDS % &LEWH TISC 0%
i, 2@ZEEL TS e -7 2P LK, AEOLET S
rEY IR =Tl FY) A XARBIOCEE LT, —80CT
F=bIVFIFT 4 % HEIT L.

4. # RNA Ot

STV T )~ Zr ekl AEDICTE RNA i
Wi, $7bb, SABEARLZDER (4M 77=CvF
o7 v, 25mM 7= vEEF bV v A (pH 7.0), 0.5% %
navn, 0IM 2 —AAB 7 =& =] Aml TREDF
A X Ltct, 2M B~V 7 A (pH 4) 6004, TE #2Es
M7 z/—=ndml, Zarkr A 1.2ml ZIERMZ DB %
DOEFERL, B TISHEXFC#EE L. Zo%, 5000E
I, 00RO EELEO EEXEIR L. B 2M el b
U v A4 (pH 4) 500ul, TE BEKSEM 7 =/~ 4dml, Z7re
A s Iml ZIELMZ A SEODEEHRL, 155 MkPic
HE L7, 500088, 209 MEOLo RS E 0 ERERERL, 2
Tey—dml BNZEAE-20CK 2KEMBE L. K
7000, 20 ME O MLEO LBER TSV .y VEDE
W AOQul N MU, 27 7,4 —0 400u] Zehnx iR L
FoBE5000EHE, 10L& OB L, RNA 29 E LT i, i
BIXB0% = % 2 — AT, BMERE I8 3004 0K
KB L.

5. J=HFvrmy, TV EL - 5

& RNA 20ug =2 / — LRI, 50%k1 A7 3 F,
2.2M DR =Y yEET 1 xMOPS ¥ (20mM 3-N-Mor-
pholino-propanesulfonic acid (pH 7.0), 5 mM EEEEF + vV ¥

4, 1mM EDTA]} WML, 65CT5 9K E® T RNA
DERELELELLE, 1.0% 74— 22212 T 1 XxMOPS
RTEIKB T o7, KB THO S 1T 10xSSC B L
200 - K DIRBE I, 20XxSSCEFHALTHA ryv 2
Y7V 7 4 E—Hybond NS vATZ =L, 4 &
VAT VYT 4 V2 =105 HENMEBSE R TV, RNA %
T4 NE=ZEE L. T4 E—350% RN AT IR, X
SSC, 50mM #EEF + U w4, 0.1% SDS, 100ug/ml Z#:w 4
BT DNA, AXFUY A yEnbiEh T rvagd 7 ) &84 46—
¥ 2 VP TRCARERIEE R, BWTZDOT g 7Y
EAE—Y a VREET, FLL AT VELE—> 2 vH
(Fr 1TV ELE— g VIER20% (W/V) REBBF* A+ 5
YEMZILD) BAR, 0.2% (v/V/P EE TS 7= — 72
Z, RCTIBREMAS TV ES ¥~V g v Tole, ~FY
A RXRIRIT 4 V& 122 XSSC BLXU0.1% SDS ®# &t
BIFTL2CT, 16 MoBEE 2@T, 5/ XHE20.2xSSC
£ 00.1% SDS #ELHEKFTL2T, 1| BEOEEHLT-
7z, BE¥%E Hyperfilm-MP 2 i\ T —80CTH— 5% 75
T4 —kETLIE. ML740%2—%0.1XSSC X 00.1%
SDS Z &L BW-A T TI0NMH, 2EEERL TS 7' r — 7%
T LW, AEDLHET, “P-dCTP TEB LI -7 75V
FR=T LNt TY)ELRER, N TV ELRERET
N E—ix2 XSSC B XV0.1% SDS &L A¥ R T60T 154
FIOBEHZ 2 @FTV, F[&HEE0.2xSSC 36 L 1°0.1% SDS %
EUEWPTE0C, 1 RO ET -tk —80CTH—+F
CHIS5T 4 —wT oI,

6. A—+FSH I 57 4 —DEH

=GO ST — DAV FOREEREF VvV b A —
£ — (B CS-9000, &) wT@E LA, ¥ vk T
12, 5-7m e DNA #W#Hia v rm—L & LT TSDNA 0
ETHEEOFEEYRI L., 7/ — ¥ VvBIcB Tk, 577
Fv mRNA ##iav b r— L LT TSmRNA EEE®E
Bl

VI. #Eating

HEMB TN TPRHEIEERE TR L. 2 OFSHM
DEDOKREIZIL, Student D t WEX AV, p<0.05%FHFEE L
o, Eio, HEOHBMEDOREX Pearson OHBIGRE Y KD
Foto.

7538 KIS HE O L BII RIBRBHUR\ L™ it - 1o

B #

1. HEZAARA TS Eit
1. UFT &R EBIcIst) 5 BEERN TS HK
MBI UFT 5% 17 - Tz 36M1 0 BEMARLN TS &l

Table 1. TS activity and TS inhibition rate of the colon cancer tissues

treated with or without UFT

Number of TS total TS free TSI
cases (pmol/g) (pmol/g) (%)
UFT (—) 36 1.83+1.46 1.831+1.46
UFT (+) 14 6.30+5.39* 2.58+2.09 56.3+12.9

Results are expressed as mean=SD.

TS, thymidylate synthase; TSI, TS inhibition rate’
*P<0.0001 compared with UFT (—) group.
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Table 2. Relationship of TS activity and clinicopathologic factors

Number of TS activity
cases (pmol/g)
male 21 1.81+1.56
S S
ex female 15 1.85+1.31 NS
w 18 1.61£0.98
Histology m 15 2.1341.93 N.S.
muc 3 1.57+0.60
(=) 20 1.42+0.90
| N.S.
Y (+) 16 2.33+1.82 !
(-) 28 2.12+1.52
P<0.
M +) 8 0.8140.42 <001
(=) 15 1.671.00
S,
! +) 21 1.94+1.71 N

Results are expressed as mean=+SD.

N.S., not significant ; ly, histological lymphoid invasion; v, histological
vascular invasion ; n, histological metastasis of lymph node; Histological
classification is as follows, w: well differentiated adenocarcinoma, m:
moderately differentiated adenocarcinoma, muc: mucinous adenocarcin-

oma.

(mean=+SD) i+ 1.83+1.46pmol/g EBEE (LITH) THH,
FOEBEHE (CV) 179.9% TH-7c (3 1). ¥p, HER
B, MR Y v AEREOLE, BRYNSIRRECLE,
Mgty v BB OHEINCKRETT2 &, TSERRMS,
B , ARt ) v AEREOHEE, KRN v HiR
BOAENTHERINERRDILD - 72dy, BRAZENFHIREHE
WE TN LT TS EHRERCEMEY R LA
(p<0.01) (F2).

2. UFT #& 5@l i) 5 BEMRBRA TS rEt:

#5aT UFT #®5611460 TS $EMIZE TS 28 6.30+£5.39
pmol/g, #HE TS A% 2.584+2.09pmol/g TH o1 (E 1), EHE
BRI X 5 TSEKROZERAD BRI -, —J7, UFT #
Lz A TS PlEXRIL56.3£12.9% TH - 7. #Hfio
UFT #r5 0¥, G5 Ee TS ERE OF#IIAD bR
hotc (K1).

I. EBEgENERT—IL

1. UFT &R GHICRT HER T~V

AT UFT JE S Al BRI E W KRB 235 » 123061 TOM
BN Y — L flE LRE S, CHFH, #% 0.91+0.88pmol/
g, FH, 7% 0.80+0.80pmol/g TH o7 (F3). M, MEKH
A, R v oYERBORE, EAENBREEOEE,
BN Y v AEEBOFEITHRET S &, AN Y v
st i LB cERE K CHLFH, 23\&#E%RL
fo (p<0.05) A%, FRUAIEELZLZRDh -7 (F4).

2. UFT BE5phe R sERS—N

#78T UFT # 581460 T o ERERER X CHFH, »° 1.69%
0.94pmol/g, FH, #% 1.0740.83pmol/g TH -1 (£ 3). H#
EWE L TS AEROBEGEY L% & CHFH, FH, OvFhd
FOENEIMT B I OREKAD TS LERAEHEY RS HEG
BEBbI (K 2).

T T L T
10 20 30 40

(B) Duration (days)

T 1 1
5000 10000 15000
Total dose (mg)

Fig.1. Relationship between Thymidylate synthase inhibit-
ion rate (TSID) in colon cancer tissue and duration of UFT
exposure (A). Relationship between TSI in colon cancer
tissue and total dose of UFT exposure (B). Fourteen
patients received the chemotherapeutic agent UFT
preoperatively and TS activities in their resected colon
cancer tissues were mesured. Correlation coefficient (r) is
0.009 (A) and 0.155 (B). TSI=[TS total—TS free]/TS
total X 100 (2)
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0. AEMERICLZHKTE TS HER

Mia UFT e 5B s\ T TP i7e 3 5 R
EBOATO=ZERSAMBELHF L. Thbd, AE%
EMENZTE TS FHORELTR-cl 25, FAUMP #
AH812 0.1320.12pmol/g TH o7, T O EREIIAHEKEER
DHRTORATEE TS AEBAETLELLNh, TSHERELD
HERDZ L X b WRWERC X 2&FAA6E TS [HERORE
RENEHEID. FOBHKMEIZ8.3£9.3%THIEKTH
50% %X Tod o T,

V. UFT #5(C&k3 TS Ft, EMT—ILOEL

UFT #5flciidrs TS &H, SLI0ERS—1VvOEby
FEHEFLEBE L. # TS 12 UFT B5FCHERICRMELY R
L, ## TS <2 UFT R EH CTRELYRAHARRED bk
REERET R,z (EF1)., EBES—rZEL TR
CH.FH, #* UFT &#5#ICHBCEMELR Lz, FH, TE
BhERIDIm o7 (FEI).

V. TS Hi#O A H=X LICEAT D

1. TS E-FHECHE (K3)

501610 DNA 2L, A7 rEVEETEYHR= v
Pr=—E LT TS BREFRYWELL. 3L TS EEFE

Table3. CH,FH, and FH, contents of the colon cancer
tissues treated with or without UFT

Number of CH.FH, FH,
cases (pmaol/g) (pmol/g)
UFT (-) 30 0.9140.88 0.80=0.80
UFT (+) 14 1.690.94* 1.07+0.83

Results are expressed as mean=+SD.
*P<0.05 compared with UFT (=) group.

E
(A)
100
X 80
-— 60_
7,3
[ 40
20+
1 1 1 1
1 2 3 4
(8) C Hz2F Hsa (pmol/g)
1004
X
2]
}_

1 2 3 4
F Ha (pmol/g)

Fig. 2. Relationship between TS inhibition rate (TSI) and
doses of CH.FH, (A) and FH, (B) in colon cancer tissues
treated with UFT. Fourteen patients received the
chemotherapeutic agent UFT preoperatively and TS
activities and doses of CH.FH, and FH, in their resected
colon cancer tissues were mesured. The linear regression
line formed from the data points is shown in TSI versus
CH.FH, (+r=0.70, p<0.01) and TSI versus FH, (r=0.61,
p<0.05). TSI=[TS total—TS free]/TS total x100 (%)

Table 4. Relationship of folate content and clinicopathological factors

Number of CH:FH, FH,

cases (pmol/g) (pmol/g)
Sex male 16 0.70+0.85 0.70£0.88
female 14 1.16+0.85 0.9140.67
w 15 0.9140.97 0.78+0.85
Histology m 12 0.81£0.83 0.72+0.74
muc 3 1.3640.18 1.17£0.863
| (-) 18 0.95+0.82 0.80+£0.91
v (+) 12 0.85+0.96 0.80+0.58
v (=) 24 0.78+0.79 0.74+0.77
(+) 6 1.45+1.02 1.0440.85
n (-) 15 0.55:0.65 0.6240.61
15 1.28+0.93* 0.98+0.91

Results are expressed as mean+SD.

ly, histological lymphoid invasion; v, histological vascular invasion; n,
histological metastasis of lymph node; Histological classification is as
follows, w: well differentiated adenocarcinoma, m: moderately
differentiated adenocarcinoma, muc: mucinous adenocarcinoma.

*P<0.05 compared with n (—) group.
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PREERR LA DNA % 1 & LTREAMO TS #iEFEY
BELTAE, TS BEFEORKMEIRS.T3TH 7. LirL,
BB VT TS BIEFOFET B ITEREHORED B
REHOHEEN BV LBEbh, ZOBREDEETEDE
PREFHEIBEERSTAZLRTERV. P LT
o 5-FU Mt miaciéo bh s X 5 nHIERBED TS &
EFHEMLEREAR S OFECHLLTRD bRk »

No. of colon ca, tissue

12 8 4 5 6 78 91011 1213

Kbp

231 —

9 4
6.6 —
TS 44—

23—
20—

Aglobin

Fig.3. Southern blot analysis of TS and @B-globin gene.
The 5 pg of DNA isolated from colon cancer tissue was
digested with restriction endonuclease EcoRI and transfe-
rred to nylon membrane after electrophoresis in 1.0%

agalose gel.

A membrane filter was hybridized with a

7o. UFT B 5E0HHET TS BEFEYHE LI FB I ZE L
DD o (H4)., i, {EEREBTHAK R VT
UFT #58#, $58L TS #ETFRLOMEYRE L1
BThHBEEM RO 7 (K 5).

“P.labeled TS and [S-globin probe. Size markers are
indicated to the left. B-globin was used as a internal
control. ca.; cancer
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Fig.4. TS copy number in colon cancer tissues treated
with or without UFT. TS specific signals from Southern
blot were quantitatively analyzed
scanning. TS copy number was normalyzed to the lowest
one which was set at 1.0. Each horizontal bar represents

geometric mean value.

by densitometric

Total dose (mg)

Fig.5. Relationship between TS copy number in colon
cancer tissue and duration of UFT exposure (A). Relatio-
nship between TS copy number in colon cancer tissue and
total dose of UFT exposure (B). Fourteen patients
received chemotherapeutic agent UFT preoperatively and
TS copy number in their resected colon cancer tissue was
analyzed. Correlation coefficient (r) is —0.429 (A) and
—0.427 (B).

No, of colon ca, tissue

1 2 3 45 6 7 8 9 101112

288 — i
TS
188 —

B—actin

Fig.6. Northern blot analysis of TS and B-actin mRNA.
The 20 ug of total RNA isolated from colon cancer tissue
was electrophoresed and transferred to nylon membrane.
A membrane filter was hybridized with a *P-labeled TS
and B-actin probe. 18S and 28S ribosomal RNA was used
as a size marker. f-actin was used as a internal control.
ca.; cancer
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2. TS mRNA EEFEHEOEL (K 6)

HBECHBDOD - 730810 TS mRNA BERYBRFLL.
B7 7% mRNA BER*YAR= v e - LT TS
mRNA BEEE*ER L. &5 TS mRNA EERIRED
Lo% 1 L LTE&EGTD mRNA B (kL. UFT &5
DEENE TS mRNA EEEY 35 &, BREEOHEMICL
B8+ 579 mRNA BB LTRAECERRERRDIb o1
(7).

V. TS mRNA A/ 5OBRAMICHT DT

1. UFT 5@kt s TSmRNA BF& & TS FHHEO

B

W UFT JEREMIcs VT TS mRNA && TS iEHOH
HAHDE, TS mRNA BEEHM0L LD 4 FlEH VT, LD
AR EE L TETENEETHHTHELLT TS HHIXE
B RLE., —FoD4FxBRVTRET AL, TSmRNA &
L TS E#iiziE—go HEBEBEGRR RS b (K 8).

9. UFT #5%I0 TS mRNA BREE & FE#E TS &k

UFT #5035 TS mRNA & TS BHoBGRLI D X
LSt ] kES Ew UFT #5610 TS mRNA B &R TS
ORFBEE TR o F LT&RBE, 126F 94Tk UFT BEIZH
BIbH HFEGPcit TS mRNA Bt T2 2200 0 TS
EMRBRELTCVDEELLOAI (K9).

% =
EEOBLEREORZC LY, HLBEEPOL LICER

N S
[
30-
[ )
L~ ¢
z o¢
Z 204
£
o
n ®
[,
®
104 — e
[ ] ...
®
(1) :
. S
1 T
UFT (=) UFT (+)
n=18 n=12

Fig.7. TS mRNA transcriptional activity in colon cancer
tissue treated with or without UFT. TS specific signals
from Northern blot were quantitatively analyzed by
densitometric scanning. TS mRNA transcriptional activity
was normalyzed to the lowest one which was set at 1.0,
Each horizontal bar represents geometric mean value.

BZRWTLEOEBAIBE IR TS, L L, BIEEK
TibATWBELEEE R, £ OEACE—RNS = b
=N EAVTD 5 & bEHROFLEFER L EIRT B -
LI X b REEY FFTCEL. L, BORENBEFOLE
REE iz kB LB LT D, 4 OEEOEYEHES

ERREBIERELNE, FRFhOBEBCRB ek

LIOTNLRILBEELDIS. LicdisT, SHEELYE
ETCFOBEGHELY L DEDBIDICIIME ~ DEFACTRBIEK
#H, H35VTEOMAGLEEFEIRT I LADERCRS LE
25N 5. BEABRERINCT 5 (LEREC SV Tl iR
RS RTEELYRE E LIS, TOMERL ORI
Bh T, BEOLGRBOEILK X VRS HHEDRAER
DEAIERIND. WIHLERELEFRRER EO—F8&
ELTHY 57D, WMRTEE« OEE O & iFc g
THRTMAFHCIBETILRNEETHDHEELS.

BAE 5-FU 22 Udk L7 w1bE Y I 2 v REERNEHIL
B LR ORI R L o T B, TS 1IX7 wibey

©
> 8
[}
=
a.
> 6_
- r=0, 64
> <0. 0
- 4 P 5
-
Q
° 2
”n : °
- o °
| [ !
10 20 30

TS mRNA
Fig.8. Relationship between TS mRNA transcriptional
activity and TS enzymatic activity in non-UFT group.
The expressed line is the linear regression line (r=0.64,
p<0.05) formed from the data points with the exception
of 4 cases in which TS mRNA transcriptional activities
were higher than 20.

(pmol/g)
©
1

TSfree activity

L 1
10 20
TS mRNA
Fig.9. Relationship between TS mRNA transcriptional
activity and TS free activity in UFT group. The express-
ed line is the linear regression line formed from the data
of relationship between TS mRNA transcriptional activity
and TS enzymatic activity in non-UFT group.
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;o VRHEHOBENERTH Y, TOEEMBAOBE XK
SHOREC A LELZ BB, ¥, TS IZ7 o{bey s v
v RHIBHR DO AR S v AT 5 F v (cisplatin, CDDP) 7 F
Y 7 < v (adriamycin, ADR) fifE@ I\ T FDEMMN EF
LTVWAZ EARINTE O™, HEBKIEH I LTV 51l
OHEFCH T HMEC L LT D LHENEAD

AR BT RBEERO TS B « OEE CIEMME
DAEL BB LB LL. RBREHOKBRTIZ TS iEFH
AEVHIREE 5-FU ~ORZEMEGCERBED LR TS
A, BERIEEWTS TS BEUEATERRESOREL S
ZEMRBI NI,

SWUBHYRERCRB T EOMBI L TS E/BEENE R
DI EERELTED, ThiC: VEGRI (LR ER
A RINT B EMNTHETHD E LTS, 2D & 5K
TxbhbF—%—mb TS GHRENTFHTCERELTOF —
2 —MEEREFIBIROBE Lo h 5 5. KPR CREBRED
RGN O KB T TS LB MEERL, b
HIEEOERMEILD DB EEL BRI,

HBRERIC R B TS EHi & PUSFIRZ M OB (& ERES
ERVCTHIMETAZ EANELEXL DNDH, EEF(LFR
EIEATINC TS B2 % 2 L XL ORECHE L T5HGE
DEAOLRIEVIDARTETHS. ARRTHR & LIFEHERD
FMC L D FREINTLDTH D, {L¥ERECHT AN
BEEMABZ EXTER., AL, BEOHRETFLEORET
I hWIEEREE -PCR B (reverse transcriptase polymerase
chain reaction, RT-PCR) # T, EOKE) HEEHS
> TS mRNA B2 E&T 52 LA E L - ™.
Horikoshi 5™ 3= D F % W THEKKETO TS mRNA B&
5FU ~DOREHIBEELTWAZEABELTVWS. HHD

&Ci2 TS mRNA &¢& TS iEHoBEEY +oiEaE LTy
Ay, ABFROREN S TS mRNA && TS EHLe
E—ROMBBERICH B EE L bR, SHRER~ADIHI3IG
MM SIS, 4, AR TED LA L > KEEHABD
TS mRNA EANFEFCH 20 53 TS iEMEAMEWES]
BT ALR, TOEFOMBE RREINS.

TS 27 o bV § v RIUBHIC L 5 “ERES BRI
EL, TofR, WRKRZINHORE LD LR, BEA
DERE T - BB L X OREMICH S LU H&
FHCHELEZ D EANLRTV B, Eiab ke Mg
Higo TS 2BV TRKISEHICE T h 5 EBROBERE G E
B a5 ZBRESEORERIHE T LETEHL TS, K
BreeicssvTd UFT 285 LoER OEEKc, CHEH,
BIUOTFH oBREF EVCERTE TSHERLE L, BKSIT
bRREOBIEDGEH I hi.

DX Ai, BEAOERS T TS Ek & RERCHIEH
REMEERETIHEOBEELCE T LD, 7o{bEY Vv
RIUEHR SO EBRBROLE.E R LT ORSEOEE L
mBHEELZbRE. ¥51C, AFRCECTHEFHY v
BB % b EEA T CHFH, @ EBEEYRL, K&
FHGDOIRELIL N 3 B LEL BRI,

7w b¥V I PV RFBH L ER S — A BT B ELE
NEREHFITH 5 leucovorin DHANEERATE V- HRHME
BRLTWBZEDD, BERAOKMEBC L T47s TS BER
BT OER S — A2, HL OFEAR TR TORMES L

Br#zoh Tk, FXPFECB W CERTCHEET 5 E%
DEMOIZTZERGHELHRIRI LA, £ TSHER
EhTHIZI0%HHR TS H EREROLER MR I A, ¥
7z, UFT &E5HIC BTt TS S0 mnED Sh s,
Thickt LERE Y — L O INRIE R ER T - A KZ
s TWBEFHEEN., ZDXdk7 w{bE¥ Y $ SV RH
Rl G # 0 TS FEEEOFEAIW AT 5 M- EEEF O
—2tELbRh, B\ TSHERY 2 5D REERNOER
TV OEMBARTAREEZ bR, FE7 vlb¥ ) 1PV FK
PiEH & CDDP OMBESEREO A h =X 4L LT CDDP ©
I AHER T - VEMATRIRTE O™, leucovorin & R
LR RBMF L LT CODP $i% X b BRI 5
TENMBTHDHEELLR, BMRECKTIHREVIFIH
B,

7 o) ISV RIUBEFARGHED TS FHIIZhETIED
B L THEIN TR Y, FEAMED 2 2 =X s L EE
LTWBEELLRTVWE?, 0L 5k TSHEEDO A =R
LELT, TS DREFLNTOELHRRERDOER TIE
HERTWE., Tiebb TS BETHEIC KT 5 EETFHIFY
2, TS BEFH 5 TS mRNA ~ DS E O H I »
5FU MMM TEDbhTw5, L L, BEREETRED
BRI > TWALEMCOWTITREN V. B b
TS BETOLEERIIVREINY, ¢ MEKRBEFCE VT
% DNA, mRNA V<A TOB LR R T2 2 L AR -
fo. TS BMETFHEIES LTk Clark 5 »\EEEEHSIT 5-FU fit
el o EBEERTHED R EBEL TS, L, &K
PRt 0F b b3 TS BETHBIXA LD
Bhichotc, TOHEHMBE LTHENEE Lic UFT #5461T
DOEEHMENAFHIL TR EEWZ ENELBNRS. RBEARAD
ERTHERDHI D TS FETHER, BEMRY 5FU Tk
HESERL TSR0 THY, 1~ 2 BHBREORY MM
TREGFHEIRI VWD EELLNRE. 58, b
E DL BT 5 5\ B LR R O BRI DU
TRATALEND S,

—77, TS mRNA ~OEEFEME LT CFT 5% TE
L@ shichr -, Chu 57 3RBEROERT 5FU #
S TS iEofma@zsbh 54 TS mRNA v-LTo
iz H 5T, TS FiEH mRNA 2 HEE~NORR L X
ATERI - TUVBERELTWD, AR R 2 TS B
P, TS BETFOE(CLORMER? L, BKOEHICK VT
BRIz TS FELABRLAAVTRI -T2 EELHR, 20
I5BRLAALTO TS FHEMN 7 o (L) 3 20 v RIUEAIC
STHBEOMMEREF TS0 Ebh%.

BIE7 oLy § v REBAIRSHO TS EOREY X
THIEE LT TS BERNECHCORTWDH, B TS dhic
BEEREBEHEE R L CERBRESMERAL TS REgth Ty
Bicsh, AT LEEIVSECIRERL LTI h LA
MHBD. EEC dTMP AREHE?2 - TS5 TS &
mRNA B 8beTARINHEHRLEL DN D, ZOK
TS BOS b=BEREABEHHRLTWALOMNED TS HER
LEZ LN, L hEf TS EOREADREEERS. 20
Iy, XhEET{be LT TSEYE LB &, BRV
ATD TS FETHREAES 5O TS FEi OB 0 LR
BEXEEIRITDEEY L TWBEELDNhD . FIE,



984 J

ABRC B\ C{LEREEFAC s 5 TS mRNA g& TS &
OBFEEAB L, UFT 5 dhrbbTiré A LOEEE
bz TS mRNA Bicadp 52 10lEH TS ElEAH D,
TS EHNFE o AEIhTWiene dE2bhD. TOL
5 foelt TS B o2 LEEE & » EFMR MR DD
BRTWBL#EHEhS.

BT Chu H%t TS BREN TSEREATHERG S
THhH, THK 5FU K L 2WFREETO TS FENA v & —
Tem VI THHEND EHELTVWS, COESEL, &
B TS BE0{ETFA TS mRNA kit LEREROH D~ 77
AELTEZ bR, FOREER TS BEAHNL, —ECHM
KRB LEERLTED, IO THBAMH v & —
7z VI hHHENRBZ L RBL TS, AFRTRD
Bhi-BREECco TSHEEL, SO H =R 2l—KT5b
DTH5H. 58, 7 bV I D VREFBHADOHRY L @D
Bfcdicit, Zo TS O BRI L AT % & 5 L REMA
DS EEERIGABRITRTHS L ELD.

& E

b b KIBEAMRSR R R & LCHEBRM TS &, &8
F—AERWEL, THIC UFT H5%D TS FHico X#EET
VAL TORRET, UTOKRYEL.

1. TS EHREXBEERTKESRERD, 79{bE Y 3
SVRRBRICH T ARTHOBEL LAWY RL T
%

2. UFT 54Tt TS HERZEFNOER Y -1 R
WEEBEYRL, 7o{be) I SVRHEARSBCRT S
ERFROLER T HER L.

3. TS ¥ UFT &l WTHEECEMER2TRL,
TS FEIFBHIMMEEDO A D =R AL TWH I LR RET
%,

4. Z0k>ix TS FHEL TS BIETHIE, TS mRNA 5
FHIZ L 5T, BREECOFTETH pAER L RETS.

PDEOFERI Y, 7 ok ) I v RNBAR SO ERH
BOLEN L REHEEL LTO TS GHRIZOEEIHR X
hte. ERBRERECO TS FENFHEAMYE LB BbD Z
EDRBEI RN, SHOE(LENSREM L LT TS FELMH
THHREMHFORRBL LOCBKISHPILETHDLELD.

# 33

BExRzsChlicn, HIFE, HEMEXEBY £ LSRAEE—AR
ERBWIHEFEE, SRKENATRAT LERERTE « RERKE&EC
BEHILDHELYRL T, FLAPRCEBI L VW R AERN
AR LEREN SR AT L, ABESREE(CENEFTAREE
ik, SETREL-HERHLET. 351, &b TScDNA ##5F&
WE LAERERTRAMEFE RSB HALBLEFE T, &
fo, RIAHIHEE A b ¥ Lo KRB 3E L 12 Un SR A¥EE— AR
MEDFHRETCER B LET.

ed, FRILOEEO—HITEL0E B AH LB ESES (1992,
B wiswvwTik L.
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Abstract

Thymidylate synthase (TS) is a target enzyme for antitumor fluoropyrimidines. S-Fluoro-2'-deoxyuridine 5'-monophos-
phate (FdAUMP), which is metabolized from fluoropyrimidines, directly inhibits the enzymatic activity of TS through the for-
mation of a ternary complex with the enzyme and 5, 10-methylenetetrahydrofolate (CH,FH,). In this study, we measured the
enzymatic activity of TS and folate pool substances in 50 human colorectal carcinoma tissues to investigate their role in this
cancer and to consider their implications in the cancer chemotherapy. Fourteen patients received the chemotherapeutic agent
UFT preoperatively (UFT group), while other 36 did not receive any chemotherapeutic agent (non-UFT group). In the non-
UFT group, the mean TS activity was 1.83%1.46 pmol/g (mean+SD), and the coefficient of variation was 79.9%. This wide
variation suggests that TS activity may be useful as a clinical parameter reflecting the response to fluoropyrimidines. In the
UFT group, total TS activity (TS-total), free TS activity (TS-free), and TS inhibition rate (TSI) were 6.30£5.39
pmol/g, 2.584+2.09 pmol/g, and 56.3£12.9%, respectively. The TS-total value in the UFT group was significantly increased
compared to that in the non-UFT group (p<0.0001), suggesting that an induction of TS takes place with the UFT treatment.
In the non-UFT group, the predicted TSI, which was calculated from TS activity and TS capacity to bind to intracellular
folate, was only 8.3+9.3%. In the UFT group, TSI was correlated with the levels of both CH,FH, (r=0.70, p<0.01) and FH,
(r=0.61, p<0.05). These results indicate that folate pool replenishment is necessary for the expression of the antitumor activi-
ty of fluoropyrimidines. Further studies were performed to investigate the mechanism of TS induction following UFT expo-
sure. Southein blot analysis revealed no TS gene amplification in either the UFT or non-UFT group. On Northern blot anal-
ysis no significant difference was observable between the UFT and non-UFT groups in the level of TS mRNA, These results
suggest that the induction of TS following UFT exposure is controlled at the translational level.




