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Fig. 1 An example of DNA-apoptosis dual analysis by flow cytometry
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Table 1 Apoptosis, Bcl-2 expression, S-phase fraction and DNA ploidy of each histogical

stage of gastric cancer

Stage | n

Apoptotic fraction = Bcl-2 positive case
(%) %

S-phase0 fraction

7 oA ; Aneup(lozi)d case
1 | 13| 59335 | 53.8 | 8.26%4.61 76.9
no| o2 8.96+5.78 | 23.8 11.0345.49 | 66.7
m | 32 | 5.80+44.8 50.0 10.83+6.28 | 65.6
Vo35 ' | 15.52+7.37 | 77.1

6.05%5.00 31.4

*p<0.02 to other stages

Fig. 3 S-phase fraction on histological type and DNA ploidy
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RIEREIC X 5 Bel- 2Bz, ER BB
WTHREET Y > a0 Y V3B L UERCEHE
T2) R RcBOTBERESRD N, kB
BBV TII0LERS, 3951 (38.6%) 23> THlE
MRS 5 h, BHEEMICBL T, —BCEE
EEMC B TBERESE L, »2OBBECEWTH
BETH -7 (Fig. 2).

DNA index Ti%, 29%143 DNA index #81 T#% 9,
diploid fE#, 728#SDNA index#51 & D K & ¢
aneuploid FEFITH - 7.

Zhd ARF EEBERETE L OBRERET L T
A% ¥, apoptosis, Bcl-2BE1E3R, aneuploid FEF| D H
EHHESFEREITE & O, —E0BRIIED sk
o7z (Table 1), L2 L7535 S-phase fraction &
FEMRHETTE & ORI i, MSFERETEsE I
f€v>, S-phase fraction 23 & 2 B {HALEAD SN,

stage IV iEf L fii stage & DRI EBEZEBRD &
iz (p<0.02).

% 2 TRML OEFOMIEEE E R OFREL T
% L# 2z 53 S-phase fraction & fild factor & D
BEEZRS U7, %72 EE® Bcl-2, DNA index,
apoptosis & iz, FEEBEIC L 2 =B PR L.
#A1X porl, por2, sig, muc 2RIMLE, pap, tubl,
tub2% ML & UCHEL 2, NREFL016F, £
(EE 24580, LR ESER TH -7z, FDORE,
apoptosis, Bcl-2& S-phase fraction & ORI X4
—EDBFRER W ro20, o 2HTF, Tk
HBEEE  S-phase fraction ORI 1, FO{LER
FEFEMIC 38> T S-phase fraction (13.03+7.54%) #%
&<, MBI 38> T S-phase fraction (11.47+
6.09%) BMEWERTH->7: (p<0.1) (Fig. 3). di-
ploid, aneuploid ®Fliz BV>TiZ, diploid FEH D S-
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Fig. 4 Relationship between apoptosis and S-
phase fraction of undifferentiated cell type

Apoptosis (%)

10 20 30 40
S-phase fraction (%)

phase fraction 10.06+5.46%, aneuploid JE#|D S-
phase fraction 13.0247.11% & aneuploid JE# 12 B
W S-fraction IZEEIWCE» -7 (p<0.05).

Bcl-256 31 & apoptosis ® ] 12 % Bel-21& #: # o
apoptosis 7 E137.25+5.16% (n=62), BRI B
TiH4.56+£3.48% (n=39) EBBEBHIIBLTHER
apoptosis ZFHE DI 7z,

R RIER) % MARRI B0 12 R 5B & 432156
Bl TH % &, Bel-2B3HEERIgRMEM53.3% (24
BlI/4581), s3MERI26.8% (1561/568) LHEZ (p<
0.01) 2% > THRMEBIZ B TEERIEH 5 72,
% 7z apoptosis 53 H XK MEEI4.99+3.95%, 5L
7.20£5.13% L BEZE (p<0.05) 23 » TR B
V> C apoptosis 3D 5 & B EN G E o T2,

KOCIRFEERNC B> TIX, S-phase fraction &
apoptosis D[] T S-phase fraction 73 & WEEH T,
apoptosis ST EMMEWLEA SRS s (Fig. 4). L
2 L2208 & HEBIBEER T B\ T, S REFD
A AOFERTH -7z,

z =

MBI & D Ml ORTEEM 2 RETT 2 ke LT
13, PCNA 3, Ki-675e07 K03 Thh Tk h 91919,
Wi & b HRAH O S BRI O MR % B RIN
FTEHETH Y, SEME L7 flow cytometry 12 & 5
S-phase fraction & & & (28 2A9IC BSOS
MEEENICEBL TWa L EZ2 5N 2,

S EIDETIC B> T S-phase fraction 2 & DT L
TRERAYEME X, MR RUMETTE S AHEENS S Hhsb i,
WIEEHORVERIL, FHRELTETELSL, |
FEFHNBEENFOIREELRBR I, 220
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BT id apoptosis DIFHRICELFTD 5N, Bel-2B
HEFIZ BTk, apoptosis 3] S T 3 AJREME
LFES S 47z, Bel-2i%, follicular lymphoma, L&,
AR, SIBREL S B v TBMEE L OREs
BRI TWwE, SHEOBEICBW T, Bel2%H %
Db DL Sphase fraction, FAKZAEEITE & Bk
Roony, BERHE:OBBERZREDShhro7, B
BITHBSILE I & 2behavior DENR D &
N TR, BEREASRL D, BEek
THE T 2BICB I 2 REESHT NS,

Z CCRSER R EBBER R L TAa s, 2T
bel-2 BEAGHEFEIZBWT, KMEBBEZB W TE
TEEME A - 72, S-phase fraction I3 FESEB RS,
LB EERTE , 12 apoptosis R HMERY
WEEART, MBI BWIEVWE WS, MG
ZERIED SN, %7z apoptosis & S-phase frac-
tion IF B OMEMDFRD S iz, ThbbRMEE
BRIEIZ 3T, SMEENCERN, Bel-2%Bagl, #
DFER & LT apoptosis IME L, BWIEEMIZE L, B
EXEOAREE R S Nz, EREORB & LTk
Kasagi 5*#i3EMEE 9 F, KR 5 41 & A Bl
B TIEH 203, mHER BRI B T apoptosis 53
EPARIZE VS PCNA, P53, LeYO R & O #EIX
ROONEL-/ EHEL TBY, 77 Saegusa 529
RERICB T 5 Bad2RBRERNL, bhbh R
Lz, SHMERNC BT Bel- 2B iR R LR Iz
T eRELTW3,

% - S ARG U 72 BB BT bel-2 48 apoptosis & HlI
#3250 e, FCEEEST T p53id apoptosis &
RETZ2EINTBYY, Fl—7, po3DEEHKE L
BOBMLE L ORI BEL SO LEL DRI B LT
BTSN, ELOWE BT ph3D RE T & Bt
& OFBEBIRE SN T W BB 252 wild type
O p53%% Bel- 2563 B4 2 #%] 3 % bax protein F&3H,
ZREESTDEOHELH B, Lo TE5%, &5
FEFE AL, p53% SO iRy BNE L&
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Apoptosis and Proliferative Activity of Advanced Gastric Cancer

Takao Inada, Yoshiro Ogata, Akira Ichikawa* and Seiji Igarashi*
Department of Surgery and Laboratory*, Tochigi Cancer Center

We investigated the significance of apoptosis in advanced gastric cancer and its relation to the
expression of bcl-2 oncoprotein, S-phase fraction and DNA ploidy. We examined apoptosis by the
TUNEL method using flow cytometer, bcl-2 oncoprotein by immunohistochemistry and clinicopath-
ological features in 101 resected advanced gastric carcinomas, which were not treated by preoperative
chemotherapy or radiotherapy. DNA ploidy and S-phase fraction were also determined by flow
cytometry. Among these factors, only the S-phase fraction showed a correlation with the histological
stage of gastric carcinoma. The expression of bcl-2 oncoprotein was significantly correlated with a low
apoptotic positive cell fraction and frequently observed in undifferentiated cell type carcinoma than
differentiated type. The S-phase fractions of undifferentiated cell type were greater than those of
differentiated cell type and showed a tendency of a reverse correlation with apoptosis. These results
indicate that apoptosis which is regulated bc/-2 has some influence on the proliferative activity of gastric
carcinoma.
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