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WiElc BT 27 I VVBARBRORER L CORRNER
SRKHELMESIN S (EIE  IERFHIE)
R X jik

F I UNEEAHEES (thymidylate synthase, TS) 1, BITH A FULIZL o TFAE LT Y IR A F T
PV AN T AMETHL L EDLIIET OO Y T YV (5Huorouracil, 5-FU) DIEMEER T H 5, FESFUDHIEE
WMERBEIE TR PV ADES LT I ENFHE LTSN, bel2id, TR AEHKT LEEESTTHD. T/
P53 M AR HIEEFO—oTHB L LEBIITR -V AEHETLHES VAL TS, AHFZE T IR/ R R RE ) 84 61
B3 L LCTSHE & Pbcl2 B, pb3DREMMSENREZMTL, SBRAORH L WRMEZNR T & OMEE L UFHR
COREIT OV THRE L7, TSEERBBME, MBSk T39.3%, MMET326%, MFLEETLT4%TH-
7. F7, TSMEB L UTSHMER L BRFRFNETF L OMICEAELZRELRO Lo/ TSHELEFREOBEETALL,
R EBEICEW ORI IEAO TR, TS%'E@U’G‘@I@W&H:@?LT%% AR TH o7 (p<0.05). b2 BHEH
R I N ST 27.4%, BIET217%, MELEMT342%THo7. 2B, SHRREEWET & bcl2&H
BEE L ORITIZMEE R RO L Ao 72, P53ERRHR IR T619%, BET522%, RELEETTZI%T
HIEFELEBCEEIEECH o7 (p<0.05). EHRFAYHET L psBHREHELOMICIHELRD L7, TS
fEL ps3REE L M, ISR TER L EOHBMEIRD b (p<0.05). F Ml & R¥ LR
THREHLTHFARETH 7. SEERNCE, o MIBIEEE Tl BEREEME, ps3BRREH, T2 A, RIEEH
Tldp53 BRI, RE LEEES Tidbd2 EEFEREE, TeLE, NIMEFFELTFRARBT LS, Bbo
RIS B R e Il X B TSRELOFHMATEETH 2 2 LA LAz, F 72 IR/ Ml AL
BIFBTS L ERF p53 O EBHAGBOF LI TRR S NI,

Key words non-small cell lung cancer, thymidylate synthase, bcl-2, p33, immunohistochemical

staining
WigE, 0% DEBHE THEREOM EEASH, KK (5-fluorouracil, 5-FU) DB S HE, BHAICKE 2 ¥
BWOTARL2FHRERLTBY, WBNESEEOERTLE FRIZTEEHELS. F40murab i, Iy bEHWE
—fLE o2V kA S BRI %fﬂﬁ%&ﬁﬁxmﬂi%ﬂﬂﬁ FEERTYRATTF G E ) BN O RITR ERMAES
e ﬁ?ﬁﬁlﬂ]mf » AEHHICORE SRR S, FRc M ERTAIERHMELTWD., RAETE, ZOMGHICE
S THBICE ZEATESL. LA L, i ﬂfmiﬁ‘rmﬁ SV SBERBEYATT T LSFUDHREENERL, &
DR, &b EREREL A TREENRICEL FR kIR - BRI VERERSRE SN TS, £
TRPOBRRVEL2IZINDO0H L. BEPLKEBE, TER BEFDLOTHALT+Y) YEEH VY T A (forinate calcium,
HEERBLT, BT ERICRRT2FROMABEINENIE leucovorin, LV) (&, Bk T < 5-FU Lt &, ZoHH
NTWBILIIBHORY., ZORKE, MELZH It szfﬁlla) FRBLNTWABD, 5FUR, 57007+ 3oy Jr—#
BAEBSMO D> OEEBERFEFLTEY, (LEBESLRS i (5-fluoro-2-deoxyuridine 5-monophosphate, FAUMP) (21U
BIBEOWNE L ENA. UL, MROKESE 50 5N ENH, BRBERBLLDICFIVIBAEESR
JajifiE (non-small cell lung cancer) 2k LA EAEIR &R (thymidylate synthase, TS) \Z#54& L, WE % il = &4 &6
LSRRI SN T WAL, ZORFEIZZIHL, H (ternary complex) X IR T 5 Z L 12 & » THIESSHE Y RIET
7E b B/ & R & L 2B puE A B 5 Ejﬁ&}\ﬁt B9, LT, BEMENORTHERRESY LASES
BEBIPITONRTWS, —F, BEOHEFOMEEHNRZ X KA EE L E, 5FUORIESDRGEENOTSHRE
DHRECREIELADORADBEAILEZ IR TV DY, CHRET B EEXONS. UETL W TSOWEICIEZ0EER
Dohden & ®i, #lfaP0BITHERIREN S 70T F YL SR NETIHET v A ERAVLRTE LY, 5FU

FRi114E 9 B 22 A5, FR114E11A 5 BXHE

Abbreviations ;| DAB, 3, 3-diaminobenzidine; FAUMP, 5-fluoro-2-deoxyuridine 5-monophosphate; 5-FU, 5-
fluorouracil; LV, leucovorin; MTHFR, methylenetetrahydrofolate reductase; p16/INK4 cyclin-dependent kinase-4
inhibitor; TS, thymidylate synthase
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WKELTSHENEHRU*ERERT 2 20K EE, ZEE
PILCROLN TV L KE, $BOMEEZLELTAREEA
T5. YUBRATRTS 2 ETHEFN» S +OBOEEEGE 5
AZERBESH TR, FRIZHD 5 EEOREIRITT L
REMITERELLEETH->TD, < DETHREREIREC
52 2EHEIBHTREY., HEOFEH NI, FEBLUKE
BEFAVIHET, JITSRY 70— F ViR E Bk
BIL o THE LTSN, #ET7T v 2412 HAVCERL
TSHELBWHEBERT I EEHES M LA, 8 604,
5FUDHEBENREREBRIIT R~ AEES L TWwa I bt
BHEPIZh o720, bal2id 7HE b — Y AT 2 BRIETT
BB, Tps3HBBMHBETO—oThs L L BIZTHR
PV ARFETIMELFELTHB D, KR,
KftifE \C TS&EH, bel-2BE B & U pS3 DB sEn it v
L, SEARFEOERMMERAL. 5512, FRLOBAR
HREHRBEZNE TR FHREOME, BIUEEHREEBO
HEIZ DWW THRET L 7.
MRELUHFE

I. xg

198847026 19914E £ TO4EMIC, SIRKEMBWESE—
BICBWTEIR S N/ 4Bl O IE N ER £ 2 L L7
(RD). PHEEIZ66.2 9.0 (FHLEEREE), BH604),
LH24BITH Y, MBEIIMRE466], B EREI8HTH - 7.
EIG & I D TR DI - T o 2 n, THI22
B, TEA19%1, MAHI20%0, MBEI19%I, VEI4BITH -7,

I[. ®eEEftERe

BREFIDINT 74 ATy 2% 4 ymEZHDL, V5
yA=T A4 TATAN (BRI, TR ICAE SEA £
WL REREB LT

1. R) 70—+ uBLOE/ 70—+ Ltk

SRR LSRRI, TSR 70—+ Ak (RS
I%, ®E Lh45), ¥iBcl2 €/ 7 0—J Lk (Clone
124) (a3 x2%Y), Hips3 €./ 7 u—F VHifk (DO-7) (¥
Ty vy iz

2. WITSHKY 70— FVHERZH W RERe
WHE100%¥% ¥ L > T1058, SEOB/ S 7 1 » % T
L7:t&, 100%, 100%, 100%, 90%, 70% DL J — iz T
BI3TMBAL, FHAUKEEL72KIC0.01M 2 = > BB (0.1
M%7 L E2.1 g % &EA1000ml 2B L, 2NOKELF
)7 AT pHB.0 IZFRE) I AN, 500W, 547/, SEo< 1
7ay x4 TRBETOREORIFELZ1To 7. KIZ, 03%
BELAKEAR (H0p) I T 20 3 MRE & € PBS (pH 7.4)
TS LARMRL A RS V- B R RESER, BVT10%
LE# 7 VMET10 5 MER THIE L 2k A0 EFRIES
R L 72k, 1R¥IfkE LCHIT SHY 7 10—+ L Hifk % PBS
WZTI000FHML b0 E AV CERTIBFHRE S ¢/, 2
KERE LTEAF Y EBHRNT AT E - Y EHE
(DAKO, Glostrup, Denmark) % 20438 5t & 2724 PBS |- T ¥
WL, RIZANLTRTEY Y - EFF v - RLFF L 5—
FHEH (DAKO) 12300 RS & E7:7%004% 7 3 /Xy
F U > (3, 3-diaminobenzidine, DAB) (FI¥, HE) 12 THf S

Table 1. Clinical and pathological characteristics of patients

No. of patients (%)

, s Total Adenocarcinoma Squamous cell ca
Characteristics (= 84) (—6) 4 (n=38)
Age 66.21+9.0 64,7199 67.9t7.5
Sex
Male 60 (71.4) 25 (54.3) 35(92.1)F
Female 24 (28.6) 21 (45.7) 3(7.9)
Stage
I 22 (26.2) 13 (28.3) 9(23.7)
I 19 (22.6) 9 (19.6) 10 (26.3)
mA 20 (23.8) 11(23.9) 9(23.7)
mB 19 (22.6) 11 (23.9) 8(21.0)
I\Y 4(4.8) 2(4.3) 2(5.3)
T factor
Tl 26 (31.0) 18 (39.1) 8(21.0)*
T2 23 (39.3) 15 (32.6) 18 (47.5)
T3 9(10.7) 5(10.9) 4(10.5)
T4 16 (19.0) 8(17.4) 8 (21.0)
N factor
NO 32 (38.1) 18 (39.1) 14 (36.9)
NI 20 (23.8) 9 (19.6) 11 (28.9)
N2 25(29.8) 14 (30.4) 11 (28.9)
N3 7 (8.3) 5(10.9) 2(53)
M factor
MO 82 (97.6) 45 (97.8) 37 (97.4)
M1 2(2.4) 1(2.2) 1 (2.6)

#p<0.05
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7. Bl E AT N F Y Y T o2k, WAKIEIZTIO
SEfELERITo7. 90%, 100%, 100%, 100%DT 2/
T RIS EEA R oo, 100%F Y Lz & Y, 300
OEEEFT, U /= (RELF) CTHALRSILL.
BiEo s bo—k LTI, JEfEey AMEE AT, Bt
BB s NI EEFHELL.

3. Hibcl2 E 2 7 B —F M E R ERE
Y #100% % L > TL04H, SEOB/ ST 71 » &7 L
72%, 100%, 100%, 100%, 90%, T0%NDL¥ / —WIZTH
IRIMEA L, FAKDEL 72KI20.01M 2 = ¥ MR AL,
500W, 547, 3EM<A 70y x4 7TREETVHUR ORI
a7 Kiz, 03%EELAKEKR H.00) I T205
MR S EPBS Tk LRV F v 8- EeRiFEE
7 BOTI0%EE Y Y METIOHMERCTHE L 214K
OISR &% UL L7z, 1RIRE LTHBA2 £/ 71
— FUHLE A PBSIC T 10045 AR L, SR T 1REMKID S &
7o OHitRE LTS T VEEETIT Y AT Y F - v FHUE
20 S %PBSICTHELZ., RICA LT T
Yy - ¥FF - RUFFL Y- EPEAFIC30FHERIE &
E7-7#004%DAB I TRE SR, BT IAV— N7
bR TR o, WAKEICTIOSEBEHLEZTT-
7=, 90%, 100%, 100%, 100% D% J —iZTE35HBE
KEFFo7t%, 100%%F L ricd ) 3E0BEHETY, <Y
J—WIZTEALRE L, Bz bo—LE LTI, R
By AMEEBVTHEEESBO R 2R L.

4. #ip53 E /7 u—FUHFIC X HRERE

E#100% % & L > T1050H, SEOHK/ 8T 7 1 > & {ifT
L7227, 100%, 100%, 100%, 90%, 70% D L% / —VIiZT
& 3SEEAL, FAKSELZRIZ0.01M S L BHEE R IZA
L, 500W, 548, 3En<A 7oy oA TREZTWHED
BRIEIL T - 7. KiZ, 0.3%BE{LAFEK (H00) BRINIEAT
0SB S, PBSTHE LARMESLVE * 25— ¥ EHE
X, BUTI0%EEY VMFETIOSHEERTHEL2X
VoI RR RS & I L2, LAk LTHips3 £/
70— Vi E PBSIC T 1005 IS HML THC TEIRTLE
BRIES 7. 2kMAke LT+ F VB~ A5 7T
F .Y AR 20 0BG & ® - PBSICTHH L7z, RIZ
ARNVTINTEYY - ¥ F v - AT FT T —EHEEHIZ30
SERIG S 7212004 % DABIZ CHRB S, Btz <A
Y— AT IEDY LTITo R, WRKEIZTLOSMER
L&fFo7:. 90%, 100%, 100%, 100%DL¥ / —WIZTH
SRR EITo 72, 100%F Lzt h, SEOEHEZIT
v, T - RMZTEALRSEL. BEar bo—-re LT
i3, e~ Y AMEE AV THBEGRITBONL VT L EHRE
L7z,

Il ®ELEOFHE

S Yt o) ST 133558 YRR PR TR AT 42 B CAS200 1 X —
L4 HFEEE (Cell Analysis System, Elmhurst, USA) % I\ 5
W E R E R ERMICHEL. AV — AT IFTIT Y
2 & Kt 0 0D % 620nm DIEE TR L, DABDOD X
500nm D TR L.

1. TSOFEMEONE
TS O Yttt Ol E 2 13 ER/PREEAWIE LV, &¥EHE
234 5 DAB CHf L O ERKL GFIEmMEL, % positive

Kt

area) NHlET T 7. (ﬂ“%liﬂi%@f?%@*ﬁﬁ%ﬁ}ﬂ L, 10
~ BT o7z, ZOMRELNHBIEERLZ T LG
mEE Uiz ¥72, SEFAORGBEDOPHEELRD, FHHEL
LR, FHMEEmERESIE L.

2. hel2 DYuta i EEDRIE

bel-2 DYt EREEOWIE I IIHEETR T 0 7 5 L Ay, #Miflg
HOFHWICE® ME L7z, BEEEEROFEHF LR E
SEAD S EFISBR L7 10~ 15HE TIT o 72, SEEROT
SRR E L IEE 0 ) > ERIEE O A i Wi B R EITER
L, 10~ 1545 TF - 7. FEEROWELE L 1) BERER
AOBEREZFIWTELNENOFHEE R, FHYHEIU LE
Ttt, FHERMEIEEE HE L.

3. pe3 DYBIHEDWE

P53 DYt IE O RIEIZIZ ER/PRERSHTEE IV, &FE
BICi T 2 DABTHAE LAHOEHIL (BHEHREL, %
positive area) WRFEZ T o7z MEREFOEEORE & B
L, 10~ 158E CTF-72. ZOERE SN BEERLEF
L, LEEr L, $0EAORBROTETRD, F
B bR IR, SEIER T R s L.

V. EEERRIZZMETF

FiE OEHIT IR VR I o Ao, BRRRESER R T &
LCMR, MERE BRRRYEEE, VU v SETERE, po3fEB LU
bel2EZEIRL, HFEFIZOWTTS O GAEEE & WEMRE L
7z,

V. #EteaoseE

B 5N T T PE S ER R TR L. R
I, yHRE, HIBO RV HRE, Scheffe D FREE A7z,
= 7-FE B O BN O ME 12 Pearsonn D AR E & KDIT - 1.
A5 %843 Kaplan-Meier i1 CHEH L, Z0%F BERE I log-
rankiEIZTIF o 72, FHEFEROBEREIZDWTOEERFN
121t Cox BN — FEF LBV, WTh b ERES %R
WOBE (0<0.05) ZHATFIIZHEEED D L LT,

159 i

1. TSEARERME & FFARESNETF & OB

1. AR B2 TSEHORBUR

I, B X URTE LSRR Ic TS A %E s h,
ZOREHITERGE— 20O RY—L b0 EFTHATH
o7 (F1, 2). CAS2004 A — Y@z ko CERILLE
RGO TS R BHERAIL (UUT, TS &, Je/malisge
T0.0887 5 0.218, F#0.143 10,029 TH > 72, B
IUBTFEETIES £ 0140 £0.030, 0.146+0.028TH Y,
MZEORICEEE RO o, MEDNKERI Y, B
SV TS SRR OERETS 50143 ETH B0
TSEORBEM, 0.143KHrBELHELL. ZORIETH
a2 L TSEEREEERIE, JEAMBLRET39.3% @461
3305l) I T32.6% @6BIH 1561, WP LEMTIT4% (B8F)
h184l) Th o= 4B, ERMHEEICEIT 5 TSHEIZ0.140+
0.027Th ¥, EEMMEBHBEDOTSHEE DEICIFEZROR
ALY AN

2. BRPRHRHESENETF L OB

BEFR AR 0 TSk, JE/N RaMRE i ) &R T THIZT
0.141 = 0.025, I #FA%0.15140.029, I A E£0.139 = 0.029,
0 B #1£50.140 = 0,027, IVHI7450.128 £0.010 Tdh o7z, Tzl
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9, T8, TAH, TIBE, VIEAOTSEEBHERIL,
%%31.8%, 61.1%, 368%, 47.1%, 0% TH b, TSf4, TS
EAMSERE S ICEFRIMCEEEI Loz, hBER, &
A, MR, TEF, NEF, METFICOWTHFEETH -7
(%2). BEOTSHEIE I P TSM0.137 £0.027, THIAS
0.150 £0.030, T A##%0.1290.027, II BEIA%0.146 + 0.036,
VHIAT0.130 £ 0015 CH -7z, T2 1H#), I#, MAH, OB
H, VEEFAOTSEABERIE, §423.1%, 44.4%,
273%, 455%, 0% TH D, TS, TSEABGMERL L IZKH
WRICEEEE R 22, BRBER, R, AER, TR,
NEF, MEFIZOWTERHETH o, RELEBEOTSHE
13, TH3490.148 £0.020, T#A£70.146 £0.033, M A4S

o
e i 3 , bt Fo i . & A R
Fig. 1. Immunohistochemical staining of TS in adenocarcinoma.
TS immunoreactivity is observed strongly in the cytoplasm.
Bar indicates 100 pm.

0.149 +0.028, I B#A4%0.149 + 0.034, IVHI£$0.126 + 0.007
hHotz. F2TH, IH, TAH, OB, VHEROTSE
HEBESERIE, K4 44.4%, 556%, 44.4%, 625%, 0% T
o7z, WP TO L MBS, W, ER, MR, A
B, TEF, NHF, MEFIZL2TSHE, TSELBHERDE
RO LD o712,

3. ERFRIEHABIC & 7 TSHH & A fE I & 48R
RFHAIICTSEE TR EDMMEE AL E, B 1, KL
DEBTIZTSEE B & BREFOMIZIZIFRICEZRD L
Motz —F, FYPIALTUBEN*GHLETHRETLE, B
FLEEBENICBWT, TSERBEIXEMES & ELTE
BIZTFHARTH o7z (p<0.05) (X3).

Fig. 2. Immunohistochemical staining of TS in squamous cell
carcinoma. TS immunoreactivity is seen strongly in the
cytoplasm. Bar indicates 100 y.m.

Table 2. Clinical and pathological characteristics of patients and expression of TS

TS Score (mean=SD)

Characteristics No. of patients Adenocarcinoma Squamous cell carcinoma
Sex
Male 60 0.145+0.028 0.147+0.029
Female 24 0.145%+0.032 0.140+0.019
Stage
I 22 0.13740.027 0.148£0.020
I 19 0.15040.030 0.146£0.033
mA 20 0.129£0.027 0.149+0.028
B 19 0.146£0.036 0.148 £0.034
W\ 4 0.130%+0.015 0.126+0.007
T factor
Tl 26 0.133+£0.025 0.138+0.030
T2 33 0.145+0.029 0.145£0.026
T3 9 0.127£0.023 0.156+£0.034
T4 16 0.152£0.041 0.153+0.029
N factor
NO 32 0.139+0.027 0.144+0.026
N1 20 0.15310.035 0.151£0.036
N2 25 0.136£0.033 0.149+0.020
N3 7 0.126+0.017 0.125+0.038
M factor ‘
MO 82 0.139+0.030 0.147+0.028
Ml 2 0.141 0.020
Total 84 0.140£0.030 0.146£0.028
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1. bel2 ERRERMR L BERREZNET & OHEM

bel 2 B R HE R MR e AR OWOGEENELZ X D RS T
0D {1 0.140 £ 0.042 (n=30) T »7z. L LEDFHEHE LY OD
50140 LLF % bel-2 B FISS BB, 0.140 335 % bel- 2 R SR
P L7, osREETHIE Lz bel- 2 BB IEEIE
JE/ NI T 27.4 % (8423 B1), IRMET21.7% 6B+
1060, FEEEHT42% @8FIF 136 TH o7z, ERKIR
RO bek 2 EASEBERI, g adkcE, TH

Survival rate (%)

0 I 1 I sl ] | 1
10 20 30 40 50 60 70

Months after surgery

Fig.3. Survival curves of patients with squamous cell
carcinoma in stage Il after curative resection. -, TS positive
cases; —, TS negative cases. *p<0.05, by log-rank test.

YA

#527.3%, LHIH742.1%, TAMA250%, I BHIAT15.8%,
VHIAS25% TH 0, FFOMET L bek 2 BHRRBER L Oh
IS —E DR R o 2. HBEN, BRI, HEE, T
W, NEF, MEFIEOWTLABRTH-7 (K3). Ko
bel-2 BEFTBERE T M4523.1%, THA111%, TAH
#527.3%, MBHIAT18.2%, NEIAE0%THY, HHPOESR
L hel 2 BEEBBME L OBICE—E O E RO LD 7.
i, WR, AR, TRT, NET, METFIOWTY A

707
60
50 1
40 1
30 1
20 1
10 1

0
-10

p53

0.08 0.10 0.12 0.14 0.16 018 0.20 0.22
TS

Fig.4. Relationship between TS and p53. The liner regression
line formed from the data points is shown in TS versus p53
(r=0.39, p<0.001).

Table 3. Clinical and pathological characteristics of patients and expression and expression of Bcl-2

Ratio of Bcl-2

protein positive cases (%)

Characteristics No. of patients Adenocarcinoma Squamous cell carcinoma
Sex
Male 60 4/25 (16.0) 11/35(31.4)
Female 24 6/21 (28.5) 2/3 (66.7) *
Stage
I 22 3/13(23.7) 3/9 (33.3)
Il 19 1/9 (11D 7/10 (70.0) *
mA 20 3/11(27.3) 2/9 (22.2)
oB 19 2/11 (18.2) 1/8 (12.5)
I\ 4 1/2 (50.0) 0/2 (0)
T factor
Tl 26 3/18 (16.7) 3/8 (37.5)
T2 33 ‘3/15 (20.0) 9/18 (50.0)
T3 9 1/5 (20.0) 0/4 (0)
T4 16 3/8 (37.5) 1/8 (12.5)
N factor
NO 32 5/18 (27.8) 3/14 (21.4)
NI 20 19 (11.1) 7/11(63.6) *
N2 25 4/14 (28.6) 3/11(27.3)
N3 7 0/5 O 02 (0)
M factor
MO 82 10/45 (22.2) 13/37 (35.1)
M1 2 0/1 (0) 0/1 (0)
Total 84 10/46 (21.7) 13/38 (34.2)

*P<0.05
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THot:. TLBTFEEBOb2 BEHBEEMRIL,
33.3%, OMiA70.0%, MAEAT222%, MBHEIA125%, IV
HA50% TdH Y IRHE & [RERIHRIOMIT & bel- 2 EHSEHB M
RBEOHIZE—EOEMERD L7 ZBEE, W, M
BE, TERF, NEF, MEFCO2WTHRABTH - 7.

. p53EARRBIEE & FEFRRIEFHETF & O1ER

p53 FEBUEMERREEAR OB M E I & 0 155 - FXy

MFEHE3.62 £ 0.44 (n=30) THho7z. TOREENS, BUE
M 3.62L0 1% po3mFI 5B, 3.62 il & pS3 IEH 5 I & HI%
L7z, ZOHEETHE L ps3 MFl I =3 e/ G
61.9% (B4BIFF52%l) , MFETE2.2% 6%t 240)), RFELR
HETT73.7% (38BUIP28H)) Tho7z. FRAIBAIFIO p53 w5
HEZ, e ARRiBakc I#50%, T#4572.2%, O
AAH57.9%, M BEID70.6%, NVHIAT5%TH b EHOE

Table 4. Clinical and pathological characteristics of patients and expression of p53

Ratio of p53 positive cases (%)

Characteristics No. of patients Adenocarcinoma Squamous cell carcinoma

Sex

Male 60 16/25 (64.0) 27/35(77.1)

Female 24 8/21 (38.1) 113 (33.3)
Stage

I 22 6/13 (46.2) 5/9 (55.6)

il 19 5/9 (55.6) 9/10 (90.0) *

ma 20 7/11 (63.6) 5/9 (55.6)

11§:] 19 5/11 (45.5) 78 (87.5)*

v 4 1/2 (50.0) 2/2 (100)
T factor

T1 26 10/18 (55.6) 6/8 (75.0)

T2 33 8/15(53.3) 14/18 (77.8)

T3 9 2/5 (40.0) 1/4 (25.0)

T4 16 4/8 (50.0) 7/8 (87.5)
N factor

NO 32 9/18 (50.0) 8/14 (57.1)

N1 20 4/9 (444) 10/11 (90.9) *

N2 25 8/14 (57.1) 8/11 (72.7)

N3 7 3/5 (60.0) 212 (100)
M factor

MO 82 24/45 (53.3) 27/37 (73.0) *

M1 2 0/1 (0) 1/t (100)
Total 84 24/46 (52.2) 28/38 (73.7) *

*P<0.05
1001

Survival rate (%)

1 1 L) ] Y T 1
20 40 60 80 100 120 140
Months after surgery

Fig. 5. Survival curves of patients with all cases after curative
resection. =, bel-2 positive cases; —, bcl-2 negative cases.
*p<0.05, by log-rank test.

801

[oN)
o
|

Survival rate (%)
N P
< 3

1 L 1 1 1 1
20 40 o0 80 100 120 140
Months after surgery '

Fig. 6. Survival curves of patients with all cases after curative
resection. -, p53.positive cases; —, p53 negative cases.
*p<0.05, by log-rank test.
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Table 5. Survival rate of all cases

Survival rate (%)

Groups No. of cases 1-year 3-year S-year
TS

Positive 33 69.7 51.5 33.1

Negative 51 80.0 45.2 30.2
bel-2

Positive 23 90.9 68.2 538 *

Negative 61 73.8 40.3 229
p53r

Positive 52 76.5 4.3 235 *

Negative 32 81.2 56.2 42.6
p-stage

Lo Il 41 92.7 68.3 453 **

MA, IBor V 43 64.3 27.4 17.4
T

1 26 96.2 64.1 46.6 *

2,30r4 58 70.2 40.4 24.1
N

0 32 83.9 71.0 47.7 %

1,20r3 52 75.0 337 21.4

The univaliate analysis by log-rank test showed that bcl-2-negative, p53-positive, advenced stage, large tumor
size and lymph node metastasis were poor prognostic factors, respectively. *p<0.05, **p<<0.0001.

Table 6. Survival rate of adenocarcinoma

Survival rate (%)

Groups No. of cases 1-year 3-year 5-year
TS

Positive 15 80.0 533 333

Negative 31 80.0 41.9 31.4
bel-2

Positive 10 77.8 44.4 333

Negative 36 80.6 46.2 30.8
p33r

Positive 24 783 37.0 18.5%

Negative S22 81.8 54.5 43.8
p-stage

Torll 22 95.5 63.6 40.9 *

A, MBor V 24 65.2 28.5 23.7
T

1 18 94.4 64.9 46.5

2,30r4 28 70.4 333 222
N

0 18 88.2 70.6 52.9 *

1,20r3 28 75.0 30.4 17.1

The univaliate analysis by log-rank test showed that p53-positive, advenced stage and lymph node metastasis
were poor prognostic factors, respectively. *p<0.03.
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Table 7. Survival rate of squamous cell carcinoma

Survival rate (%)

Groups No. of cases 1-year 3-year S-year
TS

Positive 18 72.2 50.0 32.4

Negative 20 80.0 50.0 28.1
bel-2

Positive 13 100 84.6 67.7 *

Negative 25 64.0 320 12.0
pS3r

Positive 28 75.0 46.4 27.2

Negative 10 80.0 60.0 40.0
p-stage

Tol 19 89.5 73.7 50.7 *

A, IBor V.~ 19 63.2 26.3 10.5
T

1 8 100 62.5 46.9

2,30r4 30 70.0 46.7 25.7
N

0 14 78.6 714 40.8

1,20r3 24 75.0 375 25.0

The univaliate analysis by log-rank test showed that bcl-2-negative and advanced stage were poor prognostic

factors, respectively. *p<<0.05.

Table 8. Results of Cox hazard model analysis of prognostic
factors on non-small cell lung cancers-all cases

2

Variables X p value
bcl-2 negative 6.367 0.0116
P53 positive 6.449 0.0111
Stage 1A, B or IV 4.404 0.0358
T2,3,0r4 4717 0.0299
N1,2,0r3 1.807 0.1789

Bcl-2-negative, p53-positive, advanced stage and large tumor
size were independent poor prognostic factors.

Table 9. Results of Cox hazard model analysis of prognostic
factors on adenocarcinama

Variables X : p value
bel-2 negative 0.060 0.8071
p33 positive 5.082 0.0242
Stage A, MIBor IV 0.969 0.3250
T2,3,0r4 1.916 0.1663
NI, 2,0r3 0.807 0.3690

P53 positive was an independent poor prognostic factor.

TEpS3BRFRBEEOBICIIMBEZ RO b o7z, L BEERS,
3, THRF, NEF, MEFIZOWTLHEBETH -1 GE4).
MBI T, BRLEBESTHERST3I%THY, HE
EFOHR22BICH LEEICBETH 72 (p<0.05). K
B0 P53 BRFTEIZ I PH546.2%, THH556%, IAHAS
63.6%, MBEAA455%, VEIA50%TH 0, SFEH L FARIC

Table 10. Results of Cox hazard model analysis of prognostic
factors on squamous cell carcinoma

Variables X p value
bel-2 negative 12.366 0.0004
pS3 positive 0.089 0.7659
Stage ITA, IBor IV 1.136 0.2864
T2,3,0r4 3.261 0.0709
NI,2,0r3 5.056 0.0245

Bcl-2-negative and lymph node metastasis were independent
poor prognostic factors.

TR OMEST & pS3EEFH L OB IZIZMIE A BD R o7, £
FAERE, VEWD, MRS, TINT, NIWT, MWK 12k % p53s
FIRBROARBO R D - 72 WP K0 p53 MBS A %
Hb &, THA55.6%, THIA90%, MAMHAS5.6%, MB
WIAT87.5%, NVHIATI00% T Y, MEEH] & FH 0 o i
74 p53 MBI RB L ORI IEHIE % B b o 72, & BIK
PESD, AR, TR, NIWT, METIZ00TS ARETH -
7=,

V. TS1E& bel-2 1 & DR

TS & bel-2 28 15 558 & DM, JEAEIANf Ak,
B, BT EEBEOVTIUT BV T L ED & ko 72,

V. TSTE & p53 18 & D8RS
IR Z BV TTSME & pS3 KB B L OBIZ A E L E
OFEBERED 5L (p<0.05, H4). T/, BEERF
ERBIIATTRE LTS, &4 TEMEICEEHABNRYEA
Y (A .

V. BMEBEENIC & 3 IR FHE T Ot
MERIN T, JMIBITRSE T b BE R (1
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5), p53@EFEH (W6), WHLWMUE, T2ULE, U/ S
VAT IR B &g s R, 2 REEIERI T p53 BR
RE, ) oEEBETE, WD LD, BT LERES T
bel-2 B RBEEY, BHIY LA TFRTIRET LHES AL
(5, 6, 7.

V. SZTEERIFIC & 3 I NEIRIE O FHRE T OB

SERMICIE, JeHBNE £k Thel-2 EREREM®,
p53EEEH, T2 U LIMT LAFHRARKTEHES L.
F IR RS T3 p53 BREIREHYT, RE LM TIdbl2 &EHR
BlhatE, T2UE, U Y SHEBBEIMT LA FRIRR S
LilEEhnge (&8, 9, 10).

% 3

5FUIE, B4 2RI L VBB RIS HE T 2T 5 EH
Thb. EsHBEEHERERTE TH D TSHEHEDHILIZIE,
S-FUDEERMCH B 57074 F ) V1 5Bk (5-fluoro-
2-deoxyuridine 5-monophosphate, FAUMP) IZf1z. C+45&ED
BREEROFEEFLETHSY. 85I, SFUNHKE - 5
s Ye ROy 3 YV UBkERE (dihydropyrimidine
dehydrogenase) DIEHED 5-FU OMMAEME I HEE RITTW.
LaL, ENEETHETSEAORHER, EMTL5FU%
LR L AL EREOMETFINCAATE L EREESN
TWwaY, —%, TSEARTRE L SFUOKRSHRBER LA
HELZ N EOHRELHLW, LoL, BLoRFIZEHsh
5 5FUDHIEEME* REBERC X — Fo v X & B 7zHEAl
BEMRBRTCHETZ I LERFE#ETHS. 25612, 5FU
IFREHEEIL L o TRBENLBERIELR S I L HBZMEAER
DEEEZHERL—ETHAH ). BF, - FTI7REHVL
5-FU L2303 2 B2 M5 BR 1T 13 40mg/kg BT O 5-FU 234 R 12
B ENE, 5-FUIE, 0L RECHSENTHELZD
HYEHN7 v LRNAICRH Eh, RNAO 7Oy > v EE
BEENLTHIREEZRETL L ELOND. FERSET
1, 5FU OFEHxE L EENORTHERY A & ¢ 5 HE
HTF 20T 2 LRENTRICZ > TV B Y, kT, 5
FU#{E (5-FU based chemotherapy) & 135-FU & LV 4 F##iE
FERTAY, Znbid, WG 5FUIC X 2 EFR % TSHE
DEIEMELTBI b TwALERETHS, Lizdts
T, 5FUDTSHEI & 2 PUlEEH £ % 800 L 72 v B R
DRERDEERBRE L R o TUHREELS. 5FUIZL A TS
ZZik, TSR T2 T9ENPFIUMPER L +58D
CH,FH, DA DB S TH B, b DEGFE AT,
B O H SRR 2R LA B 2 &2 B b & 37 5-FU (2 WIRE 2 il 25
HeRETAILEZOND. AEHERFEHLAFUE, i
BT AW LEEEE LTER Cho e HEELTY
B0, Lo T, BEEABRRNTEHAL T2 TSEHETIE
B2 2 Lk, Je/NBRLERE S B (LS ERE O IR A
DTEREVCELLERS.

AR TIE, TSEAOHR) 70—+ LHifkx B mEdk
12 % o THBHEBRCBW T TSEROREBES .
F 72 CAS200 % flV 7= TSR a D E R AW R TH o 7. TS
Ky g a—F ke A RiEdad, SRERR EOHE
WAEEAWTOMITATEETHS. LT, YIRARERE
17 BRESICHLTHITISEDTES, ARZTSEHE
BETHALEEZONS.

<t

PO DMA T A T A AR ps3 X P EEIATE L, RIS
BTOREELIELITEETH LD, —F, EREp53OLRE
I FD20EIBETH D700, BRAFFETHE L FIRT S 17z p53
EDIELACHERRTHBEEDNB Y, ABFETI,
PS3NHIE & TSEOMICHVHEERFRO Nz, Lo
2T, BERHpSIBHEFAEHCTSEELERET L LEZ LN,
BEOFH® b, b bRBRAKCEEOHBELED LR
Ll ZOBFRRPICHEELT, FER S FRBEENTTSD
TOE— ¥ —ERERET S LEOWENH LY. FLTSEH
b mRNA & ) FEEOHESEEZBRL, pS3NRHELREH L C
VB ERESNTVAEDY, ZThL0HREDPS, TSHEL ps3&HH
BOMICE SN AAMIEE AR pS3 BHOE T2 TSO 7
OE— 4§ —{FEMEFRICE 2L EN L. RIFFEIZL 2T,
TSEH & B4R p53 & O M O H R IR HHEH I/ R Bl &
A FEET A LA ORIB SNz, s MAEEDOH
HICEABEHOEREHEENICHORTFORBHEEL b -6¥
12, MROFLIHE P 1EbDEEZ LN,

—F, BERBIBITIZ2TSEANORRABN;ZOERE LM
FTHEVIRENDH L, KFETIR, TSEHOEREINN
BEHRVEGICED LN TV A WTROBFRFEENET LD
M LD o7, L L, BERBITICLS TR EDOEETIH,
RELEBORHNA & %E I BRERF T TS KB BEH H
HEICEWHREFREZR L, FRNMBRE T, HYPLB
FTHEBROBEE RS, B TIZOES WA EFAOHL DL
Vi, FREIEE L BEGFOIILALPFRHI AW LTE
INB, X6\, BREOTHEESMI, siEos L
THBIZE>TWE., L oT, HRIEMOLZ»TED D
FHROFARRERFRV TR LIE, FHRMETEHBEL
THERE LT T AERLIREL 5.

B, #1T - BRIEMMIEE S VWENEL R T EHmE S
NTOBHEIBERIC NEAL VY AT —¥, (TOP 1) HEH
CPT1174%% %%, CPT-111%, TOP I iftkATefii % A~ ¢ HEH I
INBCHIESSMRERET AL STV AN, FLUSHE
BEZEATHLTOP [ LTSEHOREIUIZESVHENH D L
R EN D, TSEOEVESNIIS-FUBEN R T 2 H &4
BnwIrsErzhbdsl, ZOLREMIGCPT-11 2%
—BIREH| & TRETHE., DL RHEBREKIZL T,
TSEMEZ T THPIESDOFHRETYLBETELNIIDVTIEHE
HTERIEV, $HROBRBPEING.

MBI ELABBIZA 7TV A ETHE =T AIZKBE
NA. FIETIEI I P TOEECHBEOHEENLLEL
MBSO Ik THREIC R AESER SN D, BE1E, ¥
DEEICH| B R WA LAHEHINT, Bl ENZTHR -2 A
IMEE= 7O 77— VICERENEARICRESE L. TH
P RCBT AR L LT, EEOREAERRE TIFERMO
Ml ATE R LR 2 T T AREYFH H. Tt [FTEE
N7-#RaFE (programmed cell death) | L8 hTH Y, ZOH
HEBEIZ OV TIRRZBE SN TV R WESFHS W, S5,
R O REIE D R T L OB, BELL MR
PR EIZD TR PV AIKREREHERA LTS, TH
F=Y ADOFR E L TIIREHRCRRIC L MBS, V1V
ARG, HIFROBALR EXBETO RS, GEE, FUEAICLoT
BEYS I EHEBOEL TR ADERELEDLIED
HBELTWAE?, BLaFRICL> TERENATRI-VA
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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 5-fluorouracil (5-FU). Recently, it has been revealed that apoptosis plays an
important role in the anti-cancer effects of 5-FU. bcl-2, which is an oncogene, suppresses apoptosis. pS3 is one of the cell
cycle regulators and induces apoptosis. In this study, immunohistochemical staining of thymidylate synthase (TS), bcl-2
protein, and p53 was performed in 84 patients with non-small cell lung cancers to evaluate the relationship between the
expression of the respective proteins and the clinicopathological factors or prognoses of patients. The positive rate of TS
protein expression was 39.3% over all patients with non-small cell lung cancers. When positive rates of TS protein expression
were classified by the histological type of cancer, 32.6% of patients with adenocarcinomas were positive, while 47.4% of
those with squamous cell carcinomas were positive. Moreover, there was no significant correlation between either the level or
the positive rate of TS protein expression and the respective clinicopathological factors. When the relationship between the TS
level and prognosis of patients in clinical stage Il with squamous cell carcinoma was evaluated, significantly poorer prognosis
was noted in patients who were positive for TS protein expression compared to those who were negative (p<0.05). The
positive rates of bcl-2 protein expression were 27.4% over all patients, 21.7% in those with adenocarcinomas, and 34.2% in
those with squamous cell carcinomas. However, there were no correlations between the respective clinicopathological factors
and the positive rate of bcl-2 protein expression. The rate of p53 overexpression was 61.9% over all patients, 52.2% in those
with adenocarcinomas, and 73.7% in those with squamous cell carcinomas, The rate of p53 expression was significantly
higher in patients with squamous cell carcinomas than in the other patients (p<0.05). There was no correlation between the
respective clinicopathological factors and the rate of p53 overexpression. However, there was a positive correlation between
the TS level and the p53 level over all patients with non-small cell lung cancer (p<0.05). Moreover, similar results were
obtained when evaluations were performed after classifying the non-small cell lung cancers into adenocarcinomas and
squamous cell carcinomas. Multivariate analysis revealed that negative expression of bcl-2, overexpression of p53 and tumor
stage above T1 were independent predictors of poor prognosis in overall cases. p53 overexpression was an independent
predictor of poor prognosis for an adenocarcinoma, and negative expression of bcl-2, tumor stage above T1 and positive
lymph node metastasis were independent predictors of poor prognosis for a squamous cell carcinoma. These results show that
TS protein expression can be evaluated by immunohistochemical staining of non-small cell lung cancer tissues. Moreover,
they also suggest that some mechanism is operating which regulates mutual expression of TS and mutated p53 in non-small
cell lung cancers.



