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B - KIBBRICBITA2F IV IVERRGEEZRB LD
MPEHHEEFORH L 2 OBKRVERICET 205

SRKFEFMEFHINFE WL (B EDEFHR)
F OB O O# #

F 3 UNEEARKEEE (thymidylate synthase, TS) i, FAF ¥ 7)) Vo —HREEBITH A FIMLEIEIZ L » TFFF ¥
F IV —EBIABT AETH L EESIZT VLY IV RIEROENEETH L. AR T, BRFARLER
3061 & KISBERMLIEARS2FE R E LT, MISHEZ AV ZREMSRECECLITSEHEENEREZRE L.
Thbb, GREMGEEEC LS TS EEMRE L SEHAMETEERHTEELAVTERL, ZOEEZERAVLATELN
AVFATT o AEICLBTSEHEL RBLL. 72, BHEFMRMEERSH & KBS FHMLEASFAERNRE LT
TS BB L EERRESMNE T & OEEICOWTHRE Lz, 85610, MBEAMHMIETF TH 2 p53, p21# 41 ps3iEHILE
FU/H A2 AARENES F— VHEMERES 1 (p21 wild type p53 activated fragment 1 / cyclin dependent kinase interacting
protein 1, p21WAFVCEPY | 164 o 7 1) S AKFFEESF - — ¥ 4aEE T (p16 inhibitor of cyclin dependent kinase 4a, ple™NKemy g
1) D1, WBIEEMIEIEE A E (retinoblastoma protein, pRB), # & UHIEMIAZHUR (proliferating cell nuclear antigen,
PCNA) OFH % GRiE RSN CERE L, TSYMIBE & OBMEIZ W TIRE L. BlMM, KIBBAME b K TSRERE
FTSERE L OMICRAEES EOMBEE Rz, BREN, RBBEFE b1, BRRPSETT 213 TS REMEIEE
RELE. F7, FEOBETIETSREREFOTFEIFBEFNICHRBETH 2 EME R0, HABARHETFORR
L TSHEREDEEIIDOWTIE, BBV Tple™CBHaARMEs L LB LAR I REMEL TR L. KBEIZBY
B TS He e Th I 13 p53 [, pl6™E“fgis], PCNARGHFIZ BV THABEAICH AR IR RERELZRLL. LEL
D, HTSHIAE F v e ek i TSEAROEREL LTHEVEEREAL T b L Bbhz, 372, Bl - K
BBy 12, TSERENREII pRBEE R FEF AL ORI CaboLErxbhs:, KIGEICBWTITSEREL
P53 D EFFHAHVHEEARL, ABBETRTSEERRATENERD 1 212 pBREFOERFHES L TH LD LED
ni:.

Key words gastric cancer, colorectal cancer, thymidylate synthase, 5-fluorouracil, cell cycle
regulator

WALE I8 2 EMEEOHREERICB VT, SEIGTER
WL ABFOPLIIMELTWA. LaL, HENRO
MALEZTHITLZEFMCHERT LI EMTEL, T,
i‘u‘fﬁi’@l‘?f-ﬁk*ﬂiﬁéﬂf:‘?ﬁ‘ff'ﬁ CES R X TEITIRER D Dl
(v, BRI, B 7 F4 4774 708%
THIYE LT ke J{’;’"(a'/’)‘ﬁg—}ﬁéhé EAEW, L biTT7
b€y I vy RMMACTHEE-7 T YT VL (5
fluorouracil, 5-FU) (&, 4T - MM LA 10 & O HBICH W
HNTE-ERTH A, JE, 5FUDIERIBAL L ML
LB B S, FOMEEHNRE LV E0 LR
&ﬁﬁ%/\,b:ﬁbﬂfwé Y SFUMDEMEBERCHET IV

%% (thymidylate synthase, TS) &, T4 * 7)Y ¥ —
%ﬁ’ﬁ (deoxyuridine 5-monophosphate, dUMP) % &ICHI X F b
RBIZ Lo TFFF 2 F 3 Y »—ik (deoxythymidine 5-

FRc1145 4 A 2 B5ft, SFRL114E6 5 8 HRH

monophosphate, dTMP) |2{CB T 2BEETHH. TORIETA
FLEOHEGERERBAFL T I FOERE (510
methylenetetrahydrofolate, METHFA) &, 5-FUD{HMEITH S
T ylbFAF LI Yy~ (5-fluoro-2’-deoxyuridine 5'-
monophosphate FAUMP) #ATS LG LTI e ANR{L 3 518
YIETH L. TSIZ, FAUMPO HALATHET B 7 v iz AF
)l/}U’ B 2 2 L AT ES, METHFA & & & (20 2 A0
P B ATR (ternary complex) AR SN B, LLEAEFUD
it%{'fim*g{fh LR iL’Ch‘%TSU)be)FE}\T% hy-n
ZOMENFEMBENOTS, FIUMP B & U‘METHFA@%A%
EICHES NS, A TLEFUILL AHEMRICRDS BET
OB ABNOF I U LVEBRAREREH (thymidylate
synthase protein, pTS) V&L £ 2 5N TR YW Lizdio T,
NEH N pTS & & (LS BERTIZAN S 2 L AT &L, 1l 4 DEES

Abbreviations : METHFA, 5,10-methylenetetrahydrofolate; cdk, cyclin dependent kinase; CYTOAD, cytoplasm
average optical density; DAB, 3,3™-diaminobenzidine tetrahydrochloride; dTMP, deoxythymidine 5-monophosphate;
dUMP, deoxyuridine 5-monophosphate; FAUMP, 5-fluoro-2™-deoxyuridine 5-monophosphate; 5-FU, 5-fluorouracil;
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2B B HBAIRZME, TobbbEREOMREFUTS 2
ENMREEEZ HNSD.

—Ji, HEEDFEDTTHEWFNRIEOEBRIZLY, 1 7Y
e AT ) AAREM S F — < (cyclin dependent kinase, cdk)
Al & LR R R R o BE Al o B bICiR S
LTWB I EDHLMIRo TEALY Y, WAz B2
Gl7my 7, WRFMIEEAE (retinoblastoma protein,
PRB) @) Y EE{LIZPEy, pRBA S EE R FE2F A RS 2 &
DX OB ENS Y 53, p21 BRAE R ps3 g M LT 1/
12 RFEEF - EHEERAER 1 (p21 wild type p53
activated fragment 1 / cyclin dependent kinase interacting
protein 1, p21WATVCPY © pi1gH4 7 V) UKFEMEF F— ¥ dafiE
A (p16 inhibitor of cyclin dependent kinase 4a, pl6™&),
121) D1%EEFpRBO Y Y ELEHIBHTA2EALEZ LN
TWB P8 L2298 oT, e OMBEMEHEHETFORE
&, TSICRESN D SHIBRUBEHORBICEEL 52 5L
HEHEhD.

KFFETIE, BBEABBLHRE LTEENTSLRLD
WE 2 € RIREABEE R HVTITY, ZOEEM %tk
HOSNTELNA T4 77 v AL DB L > TH
L7, 2610, GLEEIZ 2 b 2BEEEET, BL U
SEMEEHTE (proliferating cell nuclear antigen, PCNA) M
T RS IICEEM L, EENpTS LAV L ORBEIZOWT
BT YAN

1. W& WHRE LVHE

19894E 1 A4 5 19924E 12 A ¥ TIZ iR KFESIME — B
SRR, B X UEORE R THAT (LS E T DI AR
BRE AT L2 BE80Hl L KIBMS0BIZ xS Lz, Bl
BIOB i 11 1 5, EhII33m%~ 858 (CEY64.158), kg
WAEFI OB LIZ14 | 11, FEHiE435 ~ 835 (FH6565) T
otz B, pTSENRTITITREN DS b BIERER DR
SN TV B8 396 & KGR 3261 % Fi v 7z,

I. pTSENHAIE

1. FHAED? S OF I ¥ BRE{LEEFE (thymidine kinase,
TK) B RO E

HHAE 2g 124 E O TK RSB RE R [0.25M BHE, 5mM
BAb=7 2y h, ImMPFH+AL A »— )b, 50mM Tris-HCl
(PH 8.0) ] ZINZAEREL, 105,000, 60%EIE LTEL 7. =
O L% Lo BE R C LB, 10,000g, 2053 HH L
SEEL, e TKESWmE L.

2. BEERUGIZ & 2 *H-FAUMP O 41 & 58

PIFoLERTVIOTEE LY VY (PH-5-fluoro-2"-
deoxyuridine) (17.9Ci/mmol, 1mCi/ml, NEN, $E0) 500 . Ci%
O—% ) —Z)NERL—F - CTRERERE L, TKE®#HE AR
[0.IMIE L~ 7 ¥ 4 % & 0.5M Tris-HCl (pH 8.0) %,
100mM ATP#{, 120mM «-7Y) &0 — VESEEEHEOL : 1 ;
TRAW] 0.2mlZMABMHLZ. ZHIZ LEO T KEH0.8ml
ZMA3TCTIMBIG %7, £0OBELAKIm], 20% MY
7 0 Ok (trichloroacetic acid, TCA) 0.5ml % /i 2 3000rpm,

10 Rl L0 BE L RIS TCARRERH 17.7% M) n-A 7 F5 3
YEEOLL-MN) 70O M) T LF TS SN 2~3ml g
Nz 104M4e%E L, 3000rpm, 5 MELDEEL 72, 20 ki
EFELO—2FL =k Merck, 73770V, ) IZAHy
ML1MEERE : 1 MEELY FY 4R Q1) TEBLFIUMP
E5Er&XED02MEBEET =Y 4 (pH 5.0) 2ml %Mz i
H, L BE LPH-PAUMP % 15 7-.

3. NL T ST v EARIZE B PISEOHE

pTS EDHIE & Spears 5P DHEZHE L Tl 72, Thbb,
HE 5L 300 ~ 500mg % 415 8 O TS MRB B & [0.2M Tris-
HCl (pH 7.4), 20mM 2-X V% 7 2% /7 — )b, 15mM CMP,
100mM 7 w itk U7 AT THRL, 105,000g T 60 5.
MR, FOLEBEEBEBRE L. IOBEERIMIICE
A [0.6M KEEKFET7 > E=7 4 (pH 8.0), 0.2M A LA 7
bLgy /=, 0.IM 7 v{tF v L, 15mM CMP] 0.1ml,
*H-FAUMP 0.1ml, #iEFH#EB [2mM 7 + J & N o3Eg,
16mM 7 R 2V ¥ CBE, 9mM AL =1) », 15mM CMP,
20mM ANVH T RIS J =), 100mM 7 v{LF P YL,
2%fFEIIET VT 3 2, S0mM BEEE S ) U L AETEE (pH 7.4)
0.05ml ZJERMAEREL, 30CT200 B LG &€ TS, *H-
FAUMP, METHFADQ=EFHE&EEFHER IE7:. ZORIERKIC
10% TCA 0.35ml Z A BUG % #ik S @ L8 L, E5120k
% 5% TCA 2m] T2[E 8% - HA L7z, 08 L7 bhik 2 s
0.5ml Mz, B N N4 TVIZANACST Y FL—%—
(7= - Pxs8y, ®E) 1I0ml 22y >FL—3ar
HI e~ (FEALSC1000, 7H, HE) 2 CTHRETENES
BEL, Miklgdhzh OpISEFREL .

I. 8BEEREOREHEGLE

1. FEEHE AT 2804

M PABRZEITSRY) 20— F L HifigRMgsE i TE
(BR) £ WAL W ft5 22072, /2, HipssHitk, i
p21WATVIPLEL R Hipl6™MeR iR, B4 & ) ¥ DU, H
pRBELIE, HIPCNAHFIZIELITOS D&V, ik b pbs3
E/ 70— F Uik (v A1gG2b, s 0 —rDO-7, ¥ -7
X8y, HAR) e b p2IVARVCPLE ) s o — LR (v
Z1gGl, 71— 2G12, Pharmingen, San Diego, USA) ; ¥t
b pl6™KR T ) 7o — Lk (7 R 1gGl, Z T — v G175
405, Pharmingen) ; i34 71U > D1%& ./ 70—+ Lk (7
7 A1gG2a, 7 1 — 5D4, Medical & Biological Laboratories
CO., & B) ; HipRBE / 7 0 —FUHifk (v R 1gG2ax,
20— 3H9, Medical & Biological Laboratories CO.) ; i
PCNAE / 7 0 —F VMR (77 AlgG2ak, 7 T — ¥ PCI0,
DAKQO, Glostrup, Denmark).

2. TSOGEMMR Y

RN YEENRTT 4 AW ENLRERE 4 e mOE S
WYL, YI9ra—F1rTRAT4F FiERE, =1 Cf
A3, 100%F 2L (HEME, KK CT04MH, 3EO
W82 7 4 %4707, 99.5% L% / — )b (F1H43E) RT
20 ARE % 3, 90% =¥ J — Vi C20 4R & 1H, 70% T
& — VR0 EREE 1 OBKRE T 72, KEATISH

Mod, moderately differentiated adenocarcinoma; Muc, mucinous adenocarcinoma; PCNA, proliferating cell nuclear
antigen; pRB, retinoblastoma protein; pTS, thymidylate synthase protein; TCA, trichloroacetic acid; TK, thymidine
kinase; TS, thymidylate synthase; Well, well differentiated adenocarcinoma
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&%, PBS (pH 7.5) (¥ Vv 3 PBS(), HKEE, HH) T
s ETEE Lz, ROCHERBLEL LTOIMY =0 Bk
i (pH 6.0) FT500W, 547H, 3@~/ 70v =—THE%Y
v, ZiRCRZETHE LA, PBSTHAMGEEL:E. X
CEIRT209H03%BEELKEMA S/ —MicEL, REK
RV F YT —¥EHELL. PBSTS5SH, SEE#HL, ¥
VIETZNVTIY (Fa - Tyny) #FEVCA5H 7oy
v &k fTo 2%, PBSICSTI000MIcHM L4t AR
BTSH) 7 u—F Vi (549 4 g/ml) L4 CT—HRDE
7. #EVTPBSCTH4 M, 3EBEE LA, E4F Elit~
YA, MUTF Y XRE (V2 Tyy) EEVWTERT
105 EE7:, PBSTS5SM, 3EBERL, ~rvt+x ¥
—PEHBAMTITEYY (Fa - Ty XY) IZTCERTI0
SRS &7, PBSTSSM, 3E%ES Lok, NERK3-F
73Ny F T (3,3-diaminobenzidine tetrahydrochloride,
DAB) (FI#iE) # BT, 45HERTREREEEL. K
BARTI0GMFAERE LR, AV — AT F2 ) R
B CTEREZTo. £BBERTHR, K, E#ML,
#HAL.

3. TOMOEAEORERBRE

FNT) VEENT T4 v BEENERE 4y mDESI
ML, 9 TA-F 4 TAT L FITHESE, 100%F >
Loz T105M, SEOB/ST 74 v &To721%, 9.5% L%
J=IVT20ERE% 3E, 0% Ly / — VT2 EEEZ 1[H,
0% L%/ — Vi T20EEET 1HOBKEITo 7. KEKT
1S Bgk#E %, PBSTSHAMEEELZ. ROTHERSLEL
LT, p53, p21WATVCEIPL p1gN&e 41 2 1) > D1, pRBOHf
i3, 0.1 M2 = E#&ET (pH 6.0) FT500W, 55/, 4,
PCNAIZS M, SED<A 7 0v x— 7RERITo72. KRIC,
FRIcRBEITHEL, PBSTHFMMER L. BIRT205H
0.3 %:BES(LAREZEMA Y 7 — VB L, REEAVE XS ¥ —
Y#MEE L. PBST545M, 3EHEEL, Y VMET LT3
VERWTS MOy X SR Tolk, —RPUELLTT
—BREISS &7, O, Hps3Hitk, Hp2lVAVOREE, T
PCNAHUfIL 10048, HiH-4 2 1) > D1#HLE, HpRBHLMAEIL 200
&, Hpl6™Hi{ETI2 5045 12 PBSICTHML /. v TPBS
T54M, 3E%HELLE, E4AF UV ERRI VR, LY
¥ Y ¥4 ERECCRRT5MRE S €. PBSTSSH,
SEHEEL, NFF TS EEBAILTPTET VIITE
BT205MEE S 7. PBSTS5 M, 3EEG L7, DAB
YHEWT, 59MIRCRERD &S, KEKTL05MAK
LM%, v AV — AT R ITHERERTo .
SRB\RTH, Bk, SEHL, HALL

V. eEagieneRit

EBEAMEE E R FRAT S CAS200 1 A — V4r#ik{E (Cell
Analysis System, Elmhurst, USA) # F\ TREMGREHRE L
FRWICHIE L., w4 Y — AT bF L) IcL M5B
620nm Dk E TR L, DAB DHEIEE 3 500nm O E R Tl
L7

1. TS, p16™KamituihRE DlE

TS, pl6™Me g ORE TR 7077 L% R
W, AV Pa—¥—FE=y—-LIlBITHHBED 1 ERHH
DR SE (cytoplasm average optical density, CYTOAD) %
WELZ, REEFROFHRAENTICIEEOEROREE

HRL, 15~208F CTTo72. ZOERESNACYTOAD %
EHL, gL Lk, I, SEFOREERENFEYHEE
R, FHEEEZBE, FHERTEEERE L.

2. pb3, p21WAFVCPL 4 f 5] D1, pRB, PCNA DRk
DHIE

p53, p21WATVCIR £ 1) > D1, pRB, PCNADKEED
HEICILER/PRERFMEL B, £BERICTTHDABT
HE L BoERL (BEERLL, % positive area) DHRIE %17
of. HEEEFOEEORTFLBIRL, 15~ 20HF TiT-
oo CORRBONHEERLEEYL, RERL Ll 2
7z, EEAOREEOFHEL kO, FHMLLEEER, F
BRI BRI E L.

V. BFERERNETF

BROERITFTHEM Y KVRH®, KEBORBILKBAER
DIRCHEB B o7, BREREENET & L TR, AR,
R, EEOBGEE, RERHN, ) \HEBE, ik
BEREIRL, SEFIIOWTTS DR EEE ¥ LB L.

VL. #EEtaonig

REEGREICBT A REME, BLURERE, TTE
HELEERETRLL. PHEOEEEREICIL, Mann-
Whitney D UREF A\vi7z. £EMOFEZRE 2T Kruskal
Wallis #5E % BV 7z, &7 %2 Kaplan-Meier #EICTEH L, £
OEEEWREIX Logrank I TITo 72, %72, HEOFELD
MSE 12 Pearson DM FEE K DT o7z, i hdb ERE)
5%KRMBDOEHE (< 0.05) LHEAZWIERES D LHELL.
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1. 8&

1. REHERE

RIS, BLIUESHEOHMBEICTSHRESN, Z0O%
EHRENE -2 b0 R — L b0 ETHRATHo
(B0 1A). TSHM@IAREI20.014°5 034, FH0.18+0.05TH»
7. p53it, BB oORIcoARESh, EEREEMARDLIED
7O IERD b o (1B). pS3 &I 0.2%
H 6 743%, FEH2.7£21.0% TH - 7z, p2tWAVOP SRR,
BLUOEEHEORIZBVTHE R E SN, MREIHRS
REINLBIbHol (D1C0). p2aWA VP gete 213 03% M 5
64.4%, FEH114+£15.1%Th-7z. ple™ e i3@Mle, &
VEEHEOHBE I EESh, ZORBHIIHBENY—TH
572 (M1D). ple™ag s EF 120,10 25 0.39, F3H0.20
0.06 T o7, ¥4 21 DlLTEHRE, BLUEEHEDH
B AN, BREFREESNBHLH o7 (FIE).
H42) DIgERII14%25664%, FH129+17.2%T
#o7:. pRB, PCNA L b, fEils, EEREOMIIRESH
7z (H1F - G). pRBO R EEIZ03% A2 5 80.6%, F35.1+
23.5%, PCNADREHEI1104 %55 98.6%, FH44.7+
14.7%CHo7:.

2. TSHEHHE & pTSE DK

TSHEEHEE L PISEOBHR Y AL &L, MEDOHEICIIFEL
FEOEMEEAERD b N7z (r=058, p<001) (F2).

3. [EEMAR L FEASICBIT 2 TSREME DL

G0 FIF 23 B oV TIEEHES L EEMBOTSRE
WEAYEBLL. BEEESOFHREMEIL0.16, EFHEMD
PR EEEIZ015THY, FEELED L, o2,
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Fig. 1. Immunohistochemical staining of TS, p53, p21, pl16,
Cyclin D1, pRB and PCNA in gastric carcinoma. (A) TS
immunoreactivity is seen in cytoplasm of gastric carcinoma
cells. (B) p53 immunoreactivity is seen in nuclei of gastric
carcinoma cells. (C) p21 immunoreactivity is seen in nuclei of
gastric carcinoma cells. (D) p16 immunoreactivity is seen in
cytoplasm of gastric carcinoma cells. (E) CyclinD1
immunoreactivity is seen in nuclei of gastric carcinoma cells.
(F) pRB immunoreactivity is seen in nuclei of gastric
carcinoma cells. (G) PCNA immunoreactivity is seen in nuclei
of gastric carcinoma cells. Bar indicates 100 x m.
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Fig.5. Immunohistochemical staining of TS, p53, p21, pl6,
Cyclin D1, pRB and PCNA in colorectal carcinoma. (A) TS
immunoreactivity is seen in cytoplasm of colorectal carcinoma
cells. (B) p53 immunoreactivity is seen in nuclei of colorectal
carcinoma cells. (C) p21 immunoreactivity is seen in nuclei of
colorectal carcinoma cells. (D) p16 immunoreactivity is seen in
cytoplasm of colorectal carcinoma cells. (E) CyclinD1
immunoreactivity is seen in nuclei of colorectal carcinoma
cells. (F) pRB immunoreactivity is seen in nuclei of colorectal
carcinoma cells. (G) PCNA immunoreactivity is seen in nuclei
of colorectal carcinoma cells, Bar indicates 100 x« m.
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4. BRRFEZHETF L OHEE

RICEBERFEENETINOTS REHME TR L. &I,
EERICI RO,k BERKBHETIZ, Taf$0.21,
I1b£§0.18, T#10.18, Ma#f0.18, MbEI0.17, Vaff0.15, IVb
H0.16 L B OEITIfE - T, TSHREHMEIET T HEAL
2o, lafit 1b, Mb, NVa, Vb OMICEZEEZLRD S
Wiz, EEOBEEETIE, siBEh{ CBEEEFEDICE
WTSHEHME KRB L 22 HANERD, mMBLss, sefil D
M, BLUsm, mp, ssELseBLOMICEE=TRDL. R
ERNUTH, Vo NEERS L VIIHRERB SO TS
HWED, BOBOBYGI LB L TEETH - AEEEITH
Hhdol. Y UNEERTIE, EBENBEICRIIONRT
TSYEREEAMEME % Y, n0 & n3, n0 & nd DREICHEEZIAH
b, HEBTIER, EBBEEFAIOF TS R Eii 2 a
B L TRETH s A EEZIR D h o7,

BEfE80M S 5, SEEREEIMR, ML, FHRIHMALRVL
5BUCO T PTSORBR L EFEOMBRLRE L. 28, £
EBID TS B REDFHMEIZ018 Tho /2728, 0.18LU LD
EFIE B, 0.18KRMBOEMERMEL L7z, 65F&FllconT
BT L, MESEEFERIITSHERS G16) T782%, &
HH B441) TiX563%THD, BEFIIEEFNIZLLEEI
FHEFTHo/ (p < 005 (F3). Tz, 65510 ) bETHE
9BV TIRET T 5 &, MERSELFRITTSHMES COF)
T66.4%, BBl 296)) T45.2%THY, FEZEZ VDL O
DTSHHSNUIBEFICHERFHREFTHIEMER O (B
4).

3. MFREYIRIHET & oE

2\, pTSER L ARASMNMETFORKE OMEL BE
L7z, $7hbb, pb3, p21VAFVURI . n1gMNKe 41 »1) > D1,
PRB, 1 X U'PCNA D3B3 & TS BB & JLBHRE L7,
28, p53, p2IWAVCP 4 21) ¥ D1, pRB, PCNAIZ#I}
AZEEFORBEDOFHMEITE L 21.7%, 11.4%, 12.9%,
35.1%, 44.7%THhH, ThEFROEHEU LEFBHE, FiHHE

pTS level ( pmol/g tissue)

CYTOAD of TS

Fig.2. Relationship between pTS level and cytoplasm average
optical density (CYTOAD) of TS in gastric carcinomas. The
liner regression line formed from the data points is shown in
TS protein level versus CYTOAD of TS (r = 0.58, p < 0.01).

FiBEEEE L 72, ple™oB 1T A &EFOL ey
DFHEIZ020TH Y, 0.20LL EE BN, 0.20KEEEMEL L
7z, FOFR, p53, p2IWAVPL 31 1) D1, pRB, B
U'PCNAIZDWTIE, BHEFI L BEFAOMIZTS REHEDE
FROLP o7, —Hple™NeTIE, p16™ e REIEE] I RaTEE) L
HBELEEISHCTSREREL R LA (p<0.01) G&2).

I. XB&

1. RIEMESE

EREHBLERBIITHBIIBIZDDLFEHETH-7-. i
BEEPRSISR LA, TSREHEIZ0.1045 027, FH0.17+
0.04 THo 7z, pS3IFEHIZ0.3%D580.9%, FH354+
265% Td o7z, p2IVAVEP dutn i3 0.4 % A 5 42.7 %,
9.1£107%Tdh o7z, ple™ e yemihrEI30.0945 034, Ty

Survival rate (%)

] 1 ! | |
1 2 3 4 5

Years after resection

Fig.3. Survival curves of patients with gastric carcinoma after
curative resection. *--, TS positive cases (n=31); —, TS
negative cases (n=34). * p < 0.05 by Logrank test.

Survival rate (%)

20 —

| | I | |
1 2 3 4 5

Years after resection

Fig.4. Survival curves of patients with advanced gastric
carcinoma after curative resection. ---, TS positive cases
(n=20); —, TS negative cases (n=29).
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020005 THo7. 47 DIREFRIIO3I%HH 723%,
FH#12.6 +169% T » 72, pRBOFEHIL08% 05 84.8%,
F42.1+24.0%, PCNAOGBEIL17.7%H 5 88.8%, T
456+ 165% TH - 72,

2. TSHEUME & pTSEDOMHE

TSHEHE L pTSEDOWEHREASL L, BEOBHE LRI
MEDOEICIEFE R EQHBBEIZED 5N (r=055 p<
0.01) (6).

3. B BT 5 TSREMED K

FE B 508 R 1760 12 D W T BB & IE R MO TS %
BHEL LBLL:. BERGOFHRAMEL0.17, EHHAR
OFHREREIF0ISTHY, BEOBHELAKICHEEELR
oY T A

4. BERWEBSENET L OHE

EIEHRBREMETHOTS RMELR LAz, M3,
MR L 2 RERD Loz, BRBEY T, FRFETT
BIZHEWTS B EAE T+ A EATA S, HFEER
hdrots. BEEOBEREETIE, BEEEINED VTS
BEHENSKTSA2EMERS Y, AEZEGRPok, £/,
REEROFE, ) A HEEORE, FEBOFRIIONT
LTSEBMEIIFEREYRED 072,

KEFES0BI DS b, EEEWE, M, FHRAHEEA KR
7239BIZ OV T TS ORBMEAHROBBRETMET L. &85,
LSRG O TSR EEEDTYEIF017 TH o2k, 0.172E
DIEF E M, 0.17RMOES ZBEMEL L. 3981£icon
THET 5 &, WiESELFERIITSHEE Q16)) T83.1%,

Table 1. Relationship between the CYTOAD of TS and clinicopathological factors in 80 gastric carcinoma

cases

Number of CYTOAD of TS

Facter Classification cases (x = SD)
Sex Male 55 0.18+0.05

Female 25 0.18+0.05
Histological Pap 8 0.17£0.04
classification® Well 10 0.21:0.06

Mod 21 0.17%0.04

Por 33 0.17£0.04

Muc 3 0.16+0.01

Sig 5 0.1940.04
Clinical stage la 15 0.21+0.06

Ib 18 018%004 1*

I 10 0.1810.04 *

Ma 10 0.18£0.04 |

mb 8 0.17+0.05

Va 8 0.15+0.03

Vb 11 0.16+0.04 ——
Depth of m 8 0.224+0.07 5
invasion® sm 8 0.19£0.04 | -

mp 13 0.18+0.03 o

ss 34 0.17+0.04 iL skl ¥

se 13 0.14+0.05

si 4 0.19£0.03
Lympbhatic Negative 31 0.19£0.05
invasion Positive 49 0.17%0.04
Venous Negative 61 0.18£0.05
invasion Positive 19 0.160.04
Lymph node n0 32 0.1940.05
involvement nl 18 0.18%0.04 N

n2 12 0.17+0.03 *

n3 12 0.15%0.04

n4 6 0.1420.02
Liver metastasis Negative 74 0.18£0.05

Positive 6 0.16£0.04

CYTOAD, cytoplasm average optical density; TS, thymidylate synthase.

Clinicopathological factors including clinical stage and lymph node involvement were evaluated according
to the general rules for the gastric cancer study by the Japanese research society for gastric cancer.

a) Pap, papillary adenocarcinoma; Well, well differentiated adenocarcinoma; Mod, moderately differentiated
adenocarcinoma; Por, poorly differentiated adenocarcinoma; Muc, mucinous adenocarcinoma; Sig, signet-

ring cell carcinoma.

b) m, intramucosal carcinoma; sm, submucosal carcinoma; mp, carcinoma invading into the muscularis
propria; ss, subserosal carcinoma; se, serosal carcinoma; si, carcinoma infiltrating the other organ.

#*p<0.05, **<0.01 by Kruskal-Wallis test.
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Table 2. Relationship between the CYTOAD of TS and expression of p53, p21, p16, cyclin D1, pRB, and
PCNA in 80 gastric carcinoma cases
Number of CYTOAD of TS
Factor cases x £ SD)
pS3 : Negative 53 0.17£0.04
Positive 27 0.18£0.05
p21 Negative 52 0.17£0.04
Positive 28 0.19240.05
plé Negative 45 0.16£0.04 gl
Positive 35 0.19+£0.05 -*
Cyclin D1 Negative 58 0.17£0.05
Positive 22 0.18+0.04
pRB Negative 37 0.17%0.06
Positive 43 0.18+0.05
PCNA Negative 42 0.180.04
Positive 38 0.18£0.05
PCNA, proliferating cell nuclear antigen.
*p<0.05 by Chi-square test
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Table 3. Relationship between the CYTOAD of TS and clinicopathological factors in 50 colorectal

carcinoma cases
Number of CYTOAD of TS
Factor Classification cases (x £ SD)
Sex Male 28 0.18£0.05
Female 22 0.17£0.04
Histological Well 26 0.1740.04
classification® Mod 19 0.17£0.05
Por 2 0.261+0.11
Muc 3 0.15+0.02
Clinical stage I 5 0.19£0.05
I 21 0.17+0.04
Ma 11 0.18+0.06
b 5 0.17+0.06
Y% 8 0.17£0.05
Depth of sm 2 0.18+0.04
invasionb mp 5 0.190.06
ss 37 0.18+0.05
se 4 0.14£0.02
si 2 0.1410.05
Lymphatic Negative 33 0.17+0.04
invasion Positive 17 0.19£0.06
Venous Negative 40 0.18-£0.04
invasion Positive 10 0.16£0.07
Lymph node n0 28 0.17£0.04
involvement nl 12 0.18:£0.06
n2 5 0.15:£0.04
n3 3 0.19£0.05
n4 2 0.2110.09
Liver metastasis Negative 48 0.171+0.05
Positive 2 0.18£0.01

Clinicopathological factors including clinical stage, depth of invasion, and lymph node involvement were
evaluated according to the general rules for clinical and pathological studies on cancer of the colon, rectum
and anus by the Japanese research society for cancer of the colon and rectum.

a) b) See Table 1 for abbreviations.

Table 4. Relationship between the CYTOAD of TS and expression of p33, p21, pl6, cyclin D1, pRB, and
PCNA in 50 colorectal carcinoma cases

Number of CYTOAD of TS
Factor cases (x = SD)
p53 Negative 23 0.16£0.03 T«
Positive 27 0.19+£0.05
p21 Negative 34 0.18+0.06
Positive 16 0.18+0.04
plé Negative 27 0.17£0.05 T
Positive 23 0.191+0.04
Cyclin D1 Negative 37 0.17£0.05
Positive 13 0.1940.04
pRB Negative 23 0.180.05
Positive 27 0.17+0.04
PCNA Negative 26 0.16%0.04 ]
Positive 24 0.19£0.04 J*

*p<0.05 by Chi-square test
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Expression of Thymidylate Synthase and the Cell Cycle Regulator in Gastric and Colorectal Carcinoma
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Abstract

Thymidylate synthase (TS) catalyzes the reductive methylation of deoxyuridine 5’-monophosphate to deoxythymidine 5’-
monophosphate, and is also a target enzyme of fluoropyrimidine drugs. In this study, immunohistochemistry with an antibody
against human TS was used to quantify TS protein in 39 gastric and 32 colorectal carcinoma tissue samples. A cell analysis
system was used, and the production of TS protein was expressed as the cytoplasm average optical density (CYTOAD). The
TS protein CYTOAD was then correlated with the TS level as measured by a binding assay. Using 80 gastric and 50
colorectal carcinoma tissues samples, the relationship between the TS CYTOAD and clinicopathological factors was
examined. In addition, to examine the relationship between the TS CYTOAD and expression of the cell cycle regulators,
immunohistochemical stainings of p53 protein, p21 wild type p53 activated fragment 1/ cyclin dependent kinase interacting
protein 1 (p21VATVC*1y protein, p16 inhibitor of cyclin dependent kinase 4a (p16™**) protein, cyclinD1, retinoblastoma protein
(pRB) and proliferating cell nuclear antigen (PCNA) were performed. A significant and positive correlation between the TS
CYTOAD and the TS protein level measured by the binding assay was shown in the gastric carcinoma tissues, and also in the
colorectal carcinoma tissues. In both gastric and colorectal carcinoma patients, the TS CYTOAD showed negative correlation
with the grade of clinical stage. The TS protein positive group showed a better survival rate than the negative group. In the
gastric carcinoma patients, the TS CYTOAD in the p16™**' positive group was significantly higher than that in the plg™Ee
negative group. In colorectal carcinoma patients, the TS CYTOAD in the group positive to p53, p16™**, and PCNA was
significantly higher than that of the respective negative group. These findings suggest that quantitative immunohistochemical
staining of TS is a useful method for evaluation of the production of TS protein. In addition, expression of TS protein might
not be regulated by only pRB-E2F in gastric and colorectal carcinoma tissues. Furthermore, the fact that the TS protein level
correlates positively and significantly with p53 protein expression in colorectal carcinoma tissues suggests that overexpreséion
of TS protein in colorectal carcinoma tissues may be due to a mutation of the p53 gene.



