Proliferative Activity and Malignancy in Human
Gastric Cancers : Clinical Significance of
Proliferation Rate and Its Clinical Application
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rETC B 10 2 EEHIEROEE» HAViC, MIASMEEORTE D EEEEECNT 2R LEY
BEERR T2, ZORKNERR2HRET L. MRIZ, 19865 4 A5 519894108 & Tlo#E
THIRENT-BEL20ITH 5 . £#i2 bromodeoxyuridine (BrdUrd) »S#IRAES 21, 5 55641
i&, tOBR 6 — 8 RFfENIC BrdUrd 285 L, BENERNEIC & 2 MREE QBT 2 M/ L 72 . MEEE
1, Fluoresceinisothiocyanate (FITC) (BrdUrd)-PI (DNA) —&EZuE, 7o - ¥4 b A MY A4 2HL

THTo7:. TR, BREICB ) % DNA SRR, 17.47. 205, IEEHEE (10.9+1. 18[) =
HLERLTW. %»Td BrdUrd #EHREIEE %R Tl DNA BEffE4ETid, DNA &REFR O

ER)PHEET, DNA &M, BrdUrd #3#5%, DNA {548 (DNA index) » BE 4 HBEEFEERL
7. EEWEEORESBEERMTICTHREL- 25, BrdUrd ESE L DNA #BEOIED B
BETH 7. 37, BEHEERE ZOHEE (BrdUrd %% DNA ) &, r=0.834, p<
0.0001: 2D THECHEL 2. ZOEBEMEEHAE L, FiES, Vv ik e B cEEL T
B, Cox DEFINYE - FEFVEROLFREFEFTOBR, EEEEREHEL, Fisk, BB
B, ) REEBRES, RLYBURTFREFCTH -7, TORFOBKGHE BRI, SRk
AWwT, &% (in vitro) BrdUrd $E % HET L, A£EMW (in vivo) OB L DB 2T L 25, W
HiXBH T —B L7 =0.960, p<0.0001). BAEL D, BEEMER, BB L BBEEL, B0
BEHEZRLBRMTAEFTH2 el h, ERMELSOHANTETHLZ L LD, B
RIGRA QTR R S A1)z,
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Abbreviations: BrdUrd, bromodeoxyuridine; DI, DNA index; LI, BrdUrd labeling

index; FITC, fluorescein

isothiocyanate; pPR, predicted proliferation rate;

PR,

proliferation rate; Tg, generation time; Ts, DNA synthesis time




R TR DRI 2% 681

BETYREINT-BERIT2HI 254 % & L. B0
B, BT, RIABET4P, EITEEREITH
5. PR v SEEE R S B RS 3 i
sELEM TSN, BYIRE, 1 rBos 44
3 TOMIIET L ERNIZ68HI T, MmRIEIEMmE L b
s L7z

n. x5 &

1. Bromodeoxyuridine (BrdUrd) @ 4{&P#5

F#ia7c BrdUrd RADIBUD®, Takeda Chemical
Ltd, Osaka, Japan) 200—1000 mg % 4# A A 100
ml KERL 0FMTT A » CHIRNZES L. &
Hix, FEERMCESL, BEREEIC & 2 lasnE
BRO%EE, FE6 — 8 RMATcEE L.

2. BrdUrd o 4o\

BrdUrd O &&SN B D Hikid, Sasakis™ 2 #
U, MEioBNREREOEMTBERVTIT 7.
F3IYYEEE R WEER RPMIG40 (GIBCO,
Grand Island, NY, USA) 2ml 2, 7 1 mm B OE
BB (EMHE5 —10f) %, BrdUrd »S &k
B400p M b3 X5 WHIML, 20%BEY 7 LT
: v 0.5ml ®/0Z 7:%, carbogen (95%02, 5%C02)
KT3RET 1 R E L. MEOMEAE, @i
FEE, VIRELLRIKETH S .

3. MfaaLE

VIBRSTEIRA L D, #95mm A AR & L,
WHTy /=M TEEL:. 3040ML EEES, 1
—2mmAHIEIL, 0.5% <7y V¥ (pH 1.5) 12
T3TrC, 2 WML U, BN R e vk & 1B RL L
7z

4. BOBRE

HNREE, MEREREICTITo . &4, HEg
MigElg %, 2 HTHERT4MKE S ¢, DNA
PEME T, 0. LRERVEF LY v A TI040
BRLZ. 0%, —REMEE L T HiBrdUrdf
(Becton Dickinson, Mountain View, CA, USA) #% ,
ZW#iA & L T Fluorescein isothiocyanate (FITC)
B#it~ 7 2 ¥ ¥ IgG (Cappel Laboratories Inc.,
CA, USA) 505D 1 X10°fHDREMABIC R L 204 1
€ L, DNAZ & %, propidium iodide (PI)
(Sigma Chemical Co., St.Louis, MO, USA) 204 g/
ml iz TiTo 7.

5. fHRREhREMEAT

1) IEE kG

ERREOSS R, BEEL B, BRERLS
BB RO 50 BrdUrd EHFE S EH T2 2 L2 E
BThorlino, SUBMMBREEMHITL, BrdUr

d BEEEEHELL. $4bb, 6umErey L
BT 4 YIRS, 2HEREBE09ER
REETE, 0.HERYEES MY ¥ 21 T104 B4
ML7z. 8612,0.05% 707 7 — PiLEE, 0%
YXMBECIAHEREICS ¥, ~RAKEL TH
BrdUrdfifb %, “®RHEL LT, B2 F ke v R
IgG (TAGO, Burlingame, CA, USA) 280 B D 1 i
MRt & ¥, avidine-biotin-peroxidase complex
(Vector Lab., Burlingame, CA, USA) » 1 B KIS
a7z, 3,3-diaminobenzidinel S C THEE, ~<
NESY S TEREERTo /2. BrdUrd E3¥,
B RSB E R AR AT 2000( 5% 2, BrdUrd #E3smian
HE (%) T v&EH L. DNA SR, Bans
B TR, Z2ORBE D HABEEEHL .

2) S

FEAEMI B 1 2 MIRENEOMATIY, Yo —Y A b X
kY — EPICS-C (Coulter Electronics Inc. Hialeath,
FL, USA) #HWwTfT-7z. DNA f5&#= (DNA
ploidy pattern) %, BIEMIC & % h 2 FIEHIE % FER
BE: 20 LT, z0EMBO GGl ¥ -2 0
DNA Bt DNA #8#2 (DNA index, DI) 1.0 ® 4 ®
% DNA f#{& (DNA diploidy), 21 A0 b @ %
DNA E# &4 (DNA aneuploidy) & L7z (K 1).
IRfEC > &8 2 FEOMIE £ HE L 72, BrdUrd &
#¥®ix, BrdUrd/DNA 8L b, GOGL, S, G2M
EHOLE R EPICS-C AR O Fu 25 A STAT
PAC tRWTEHL, M8 b 2 EHMEO
HE (%) L. BEEREOBEIE, GGl o
FMMED 1/2 & S-G2M HoEHMmE Mz 7z b 0
% BrdUrd ##¥% - L. DNA @EHEoBait, &—
BREL DB S N BFRERL D EEMBEOBALESE
Ko, EEEOHWEET-7. (K2).

A DNA diploidy B DNA aneuploidy

CV=3.7%
Normal cell

aneuploid
~D1=1.7,2,0

No. of cells
No. of cells

4 e

DNA DNA

Fig.1. Classification of DNA ploidy pattern of
gastric carcinomas studied in this work. A,
DNA diploidy ; B, DNA aneuploidy.
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Fig.2. Cell cycle analysis based on bivariate BrdUrd/DNA
distriburion of DNA diploidy (A) and DNA aneuploidy (B).
BrdUrd LI for diploidy was recalculated based on the
percentage of normal cells in a tumor tissue as determined by
light microscopy of the smear. For aneuploid tumors, BrdUrd

LI was calculated not only for the whole tumor tissue but also
for each population when possible.
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DNA DNA DNA
Fig.3. Migration chase method used for the evaluation of DNA
synthesis time. This figure shows a representative result of the
method. Assumptions are made that at the time of BrdUrd infusion the
mean DNA content of FITC-labeled cells in S-phase is the middle
between G01 and G2M peak, with their relative movement at 0.5 and
the movement of FITC-labeled cells through the S-phase is constant.
At the time of tumor sampling (t), FITC-labeled S-phase cells move
toward G2 and some of them recycle to GO01, following one mitotic
cycle. Their new position is determined from their mean DNA content
to estimate their relative movement (RM2). At the DNA synthesis time
(Ts), all FITC labeled cells are expected to have G2. Ts is calculated
by the formula Ts=05-+(RM2-0.5)xt, and genaration time (Tg)
(potential doubling time) is calculated by the formula Tg=Ts/LL The
proliferation rate (PR) is the reciplocal of Tg.
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6 . BELEE

BEREEME I, MISEIEMATED 5 b OBERES
O—D2TH5". BEEWEOEREER I cRT. &
ik, BRI 0 1B 2 BB OB A0t GOGL, G2M
HOFRCH D LREL, SHOREN—ETH2 =
LEREMREL TV, Bt icB T 3 S B ER
OEANDIRA FHXEE 2, relative movement 2,
RM2) &9, DNA &R (DNA synthesis time,
Ts) #8H §%. DNA &ML, 27D BrdUrd
ERMRE Y G2 B RIT T 2R IcHEY T 3 .

Ts=0.5+(RM2—0.5) Xt

%7z, DNA &5REM L BrdUrd #E55 & b #1485
f (generation time, Tg) »&EH+ 3 .

Tg=Ts/LI

#5835 (proliferation rate, PR) 1, Z O+{tmERID
WHTH S,

7. HEEHRE
BoONTFTEMER S TFYE+EERE LR, &
HOTHEDOEDKRE I, Student’s t BE % L
o, EFRIE, —M1 Wilcoxon RE % w72,
BrdUrd B#E L & CEBEERKIEO S v + —F
7EOHREE, Cox €T L% THF, Cox KA
NF=FEFMCTY, FHREFOBT 2T, 8
EROEEOBATIIE, BEEBST 2.

A Normal mucosa

BrdUrd
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8. RS

i BRBEURA R o 7

9. 4175 —24FK aver}

BrdUrd @# 5 x4 > Tid, B5FBEL L]
BHEFOREK BrdUrd 850 EBWH & 2 0 EIE
REOoWTHBLAE LS.

24 |

I. BEEEC S » EEMMES & B0
By HERRAR

BENEPERIC & 2 MBEERE O BAT IS, R K42
B, FEARERS6B1ICTT > 7o . TBARMSEHID 5 BT i3
DNA {54186, DNA B8 #5&3800TH 5 . K
OBrdUrd EFIZ, 6.941.8%, BEMTIZ14.5+
11.5% LI HEMIC B W UBE SR L. B4 10E—5E
BUDIER HERE & AR D B D B0 O BrdUrd/DNA 8
TR ERT. BT IERME I USSR oA
HADRGIH D% <, FEHED DNA SRR 0T
0RO ol HAKEE, BEokTERshs
Iz, IERMER ARSI TR, BLAYENRES
Ny, 7.6-7.7HTH >t . FEEDBEED
BrdUrd ##Rik, 42.5%TH D, HEREE O Ao
B 1HTH-%. BEBO 21 TY DNA Bk
%%, BrdUrd #E8ER0921.1+12.8% = DNA {4k
B (11.549.8%) WHLEEERL:. M54, %

Cancer

LI=4.5%
Ts=13.0
Tg=12.0 :
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Fig. 4.
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Bivariate BrdUrd/DNA distributions for normal gastric

mucosa (A) and gastric cancer (B) obtained from a single

cancer patient.

FITC-labeled S-phase cells obtained from

normal mucosa move to to G2 more rapidly than the cells
obtained from cancer tissue.

prolonged in cancers.

Thus, DNA synthesis time
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FEEEH O DNA fSKIES © DNA 2HEEOER
BrdUrd/DNA 8#XTH 5. DNA EBEEERT
i3, DNA f#{kE% izt L DNA ARkEEOER SR
HHN L. AR, DNA S{EEE»8.7£5.7T
HotzOwitL, DNA E#fgAEE TI1E5.225.78
FEBECE,o EL).

II. DNA &AM

1. DNA&FEM & BrdUrd #E=

DNA &/knsfE ¢ BrdUrd %3, r=0.453,
p<0.0005:FHBAL 7= (B4 6).

2. DNA &R ¢ DNA #5881, r=0.534,
p<0.0005:MEBIL7Z (®7). $4abb, SHMRED
SuEBY DNA BEEEERE ¢, DNA SRR

A

Diploid tumor

LI=4.5%
Ts=13.0
Tg=12.0
T | pI=1.0
foms )
o]
| &)
m
DNA
Fig. 5.

NEELTWE I L ERTHRETHS .

. EEERER R

EEOBER, HAKHOME, 2&b,
BrdUrd {Z3%3%/DNA ARFH TR 51 % . DNA
eREEEs OEMc LD E2 Y, £EN
vivo) TLORD SR\, 2T, HIEES £
(in vitro) TELSNAMORTO > LI HE S B
Mz, BREMMTERAVTEFLLE R2). 20
R OMEROKD R VLIEHEE, BrdUrd F#%/
DNA #84E T, DNA BB 2K T, RuT
BrdUrd #83%ETh -7z, /-, HHEZXZ, BrdUrd
1E#3% /DNA 8 - r=0.863, p<0.0001TEbHT
AEICHEBEL 2 (K8).

B Aneuploid tumor

BrdUrd

LI=21.7%
Ts=40.3 hr
Tg=7.7 .
days :
DI=1.63 ¢

GOG1

2C  4C
DNA

G2M

Bivariate BrdUrd/DNA distributions for DNA diploid

tumor (A) and DNA aneuploid tumor (B) obtained from a
single patient with multiple gastric cancers. FITC-labeled
S-phase cells of DNA diploid tumor move to G2 more rapidly
than the cells of DNA aneuploid tumor. DNA synthesis time is
shorter in DNA diploid tumor cells than DNA aneuploid

tumor cells.

Table 1. Cell kinetics of normal gastric mucosa and gastric cancers classified with
DNA ploidy studied with migration chase method

Mool mapen  DNAgmhes s
Normal
Gastric mucosa 42 6.9+ 1.8% 10.9+1.1hrs 7.7+£2.2days
Gastric cancer 56 14.5+11.5% 17.4+7.2hrs ] 7.6+5.2days %
DNA diploidy 18 11.5+ 9.8% 15.9+6.6hrs 8.7x5.7days :I "
DNA aneuploidy 38 21.1+12.8% * 20.6%=7.5hrs J 5.2+2.7days

*p<0.01




EEETER DR B 685

V. EEEREENRE & RARRIERNATR

BE1720 % W&z, BrdUrd #E3%5% + DNA 548
ok o N EBEBERERE (predicted prolife-
ration rate, pPR) OEIRAERE 25t L 7o . BEENIE
FHEAE L, SRS, V> N EERATEEL T
L, HEBRLG, VoE - BIRSEBMEFTEES
FLz. LaL, MR - gz eci, 28R
shgdhoiz. £/, DNA EREFEESR TIT,
DNA EEEB L EEL2RLE. Z0L3 1T, &
KEEEREFR L 0BT, BB EHEEE
jt, BrdUrd BEBER L EBOREE R Lz (R3).

V. EEIEMERAE T

BBEEREAED PRET L L COMME, —#
{k Wilcoxon ME®B & U Cox NP —RFEFN %
BoTHL: (R4). BRFBITCR, FiEk, B
[ERTE, SEBH, U L SHER, EER g
B, DNA f##&8\, BrdUrd B, IEERE%EH
AESEELTFRETTH 7. LerL, SN
OHERTHE, EEEERENESFERTELTHES
EETHD, iR, REEH, HBRszLzKkS

WFCTH -7z, BB 3109 K 5 0 E 5
hour
50 _
o Y=0.22X+13.4 r=0.453
':»E' 40 R p <0.0005
£ 30
&
< 20
Z
a
10
0
0 10 20 30 40 50 (%)
BrdUrd labeling indices
Fig.6. Correlation between DNA synthesis
time and BrdUrd labeling indices. DNA

synthesis time correlated with BrdUrd LI
significantly (r=0.453, p<0.0005).

Table 2.

£, VOB EDERZOWT EZOFERERF LI LS
5, BIED 4 ELEFERMNE.3%BTHo DI, %
Hi216.2% L 2O TFHIRTH -7 (p<0.0001,
X9).

hour
Y=8.0X+6.8

£ r =0.534
X p <0.0005
@ 30
£
€
w20
<
z
Q

10

0 v .

1.0 1.5 2.0
DNA indices

Fig. 7. Correlation between DNAS synthesis

time and DNA indices. DNA synthesis time
correlated with DNA indices significantly
(r=0.543, p<0.0005).

B
el 0.7 . .
50.6 Y =1.03X+0.03
% 0.5 r=0.863 . L
- 0.4 p <0.0001
s
© 0.3
£
"é 0.2
0.1

0

0 10 20 30 40 (%)
BrdUrd labeling indices/DNA indices

Fig.8. Correlation between proliferation rate

and BrdUrd labeling indices/ DNA indices.
proliferation rate correlated with BrdUrd
labeling indices/ DNA indices signeficantly
(r=0.863, p<0.0001). This figure shows that
BrdUrd labeling indices/DNA indices can be
the most significant indicator for proliferation
rate.

Multiple regression analysis: Predictive value for proliferation

rate in 56 patients with gastric cancer

Standardized partial

Variable . .. F value P value
regression coefficient

DNA index 0.04588 0.040 0.8427
1/DNA index —0.14107 0.342 0.5612
BrdUrd L1 0.19105 1.690 0.0996
DNA synthesis time —0.12004 5.206 0.0269
1/DNA synthesis time 0.22209 16.079 0.0002
BrdU LI/DNA index 0.85011 36.341 0.00001
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VI. BEERMHR 0REICA

BE30BNC DWW T, &4 BrdUrd R EMETL,
EHEAOBMEE OB 2T 7. ZORR, £H4T
‘o EEREERAEREL, EEPNOEEEE R
HIfE L Y=1.03X+0.032, r=0.960, p<0.0001&\>
SfEERL, EbDTHL—H L (10).

% =

BEOCBEE*RETIETE, ZORMTOH
FEAE, BHEE, MR OEREL CSBETFLND.
DS LERE, TEAHAETIRLVEELRT CH
598, EBEOBRII, ERRSBNTOMEESLE

THY, TOEWRTY, B EMEEEOFEHE
BELZMETHS. Steel" L NiF, b NEBICEE
DfEERE, 0% L DIEY , BEOLR L #R
BT LL—B L. BEOMEZ, &)EKER:,
EHEOBEEERRT 200 E 2N, BERE
EEET L. Rk, BESEEHOEEE LT, SHBEK
HEIRLERLAVLONTELY. Lal, Eiflllat
1%, DNA &iREENR L e BBWE SR TED, §
WRMRREELEE DS 2 0 & SR O MEE M % ERICREL
TWEHLRRZPES LTI B, 7, BHAlCsY
2 DNA & BERIC B L TS BER % BV 1 5 2
FRIZRSNZ W, 22T, RFFETE, 27, Bes

Table 3. Relationship between clinicopathological findings and bromodeoxyuridine labeling
indices or predicted proliferation rate in 172 patients with gastric cancer

No. of BrdUrd Predicted
patients labeling indices proliferation rate

Hepatic metastasis

Negative 161 11.4£7.1% 8.61+4.9%

Positive 11 1151&1%] p <0.05 1&4i51%] p <0.01
Peritoneal metastasis

Negative 144 11.3£7.3% 8.6£5.1%

Positive 28 13.9i7.2%] NS 10.2d:4.8%:| NS
Serosal invasion

Negative 100 10.5%+6.3% 8.1+4.0%

Positive 72 13.5+8 3% P <005 10,126,194 P <0:05
Nodal status .

Negative T4 9.3£5.5% 7.3£3.7%

Positive o8 13.6+8.0% P <0001 o 5o goc] » <0.001
Histologic type

Well differenciated 100 10.91:6.6%] NS 8.3i4.6%] NS

Poorly differenciated 72 13.0+8.1% 9.7+5.6%
Lymphatic vessel

invasion

Negative 50 9.4%6.1% 7.5+4.3%

Positive 122 12.7+7.6%) P <001 9.515.0% ° <00l
Vessel invasion

Negative 99 10.3£7.1% 8.1+5.3%

Positive 73 13,827,291 P <0-01 10/04 5% P <0-01
Gross appearance

0 T4 10.3+6.2% 7.8£3.9%

1.2 33 11.6i6.7%} p <0.05 8.8i4.2%} p <0.05

3.4 65 13.5+8.5% 10.1+6.2%
DNA ploidy

DNA. diploidy 62 7.61+5.6% 7.6£5.6%

DNA aneuploidy 10 141700 20000 g'gi gec ] p <0.05
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Table 4. Univariate and Multivariate analysis as prognostic factors based on 172 patients
with gastric cancer

Univariate Multivariate
Variable Categories No. of cases analysis analysis
Z value P value F value P value
60 years> 72
Age 60 years< 100 1.1903 0.23392 0.231 0.63129
Sex I}‘,’Iale 101 0.535 0.59163  1.364  0.24469
emale 71
Hepatic Negative 161
metastasis Positive 1 5.3253  0.00001 7.386 0.00731
Peritoneal Negative 144
metastasis Positive 28 5.4967  0.00001 3.030 0.08371
Serosal Negative 100 5.8316  0.00001  4.946  0.02757
invasion Positive 72
Nodal status Negative T4 6.4777  0.00001 1.822  0.17907
Positive 78
Histologic Well differenciated 100
type Poorly differenciated 72 4.4184  0.00001 4.774 0.03038
Gross 0 74
r 1.2 33 4.3333 0.00001 0.112 0.73827
appearance
3.4 65
. DNA diploidy 62
DNA ploidy DNA aneuploidy 110 1.9291  0.04971 0.385 0.53603
11%> 90
BrdUrd L1 11%—-11% 48 3.0915  0.00199 0.393 0.53185
1T%< 34
Predicted
. . 10% > 110
proliferation 10% < 62 6.9099  0.00001 14.124  0.00024
rate
(%)
100 ymem e e e Predicted proliferation rate < 109
1 e --.--.(_"..=_”E)_-_.-.---_-_, 85.0%

50

Cumulative proportion surviving

Predicted proliferation rate > 10%

(n=62)

16.3%

Fig. 9.

1

2

Time after surgery

(years)

nd

Survival curves of gastric cancer patients subdivided acording to
predicted proliferation rate. Proliferation rate was calculated by the formula
BrdUrd labeling indices/DNA indices.
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Y =1.03X-+0.03 .
r =0.960
%.0 p <0.0001
x
o
o P
o 2.0 . .
~"§ 0
< .
10.0 g et
.
0
0 10.0 20.0 30.0 40.0 (%)
In vive pPR

Fig.10. Correlation of the predicted proliferati-
on tates obtained in vivo with the predicted
proliferation rates obtained in vitro.Predicted
proliferation rates obtained in vitro correlated
with those obtained in vivo significantly
(r=0.960, p<0.0001).

72 DNA A0 ERL, i X OLRT LM
MY 2d, MOBEGEE:EDL RSRET 2EFEMA
DEEBTLIILELR.
BOMMEREDMTICIZ, ¥4 b7t oA bl —
27O —%4 bX MY —dk kB MEERETS,
Her3¥y F-b59F757 4 -2k 3S M
REROFEFEZEBBLORTERL™. © MEHEI
BRE2OBETRIEHOMEXEEL, BETKE,
Gl #1 (GO#IEE) 0 & 7% 5 F, MEHEHICKEHD
WEMIEETZIENPEOL LR 2T ETWVBEY,
-7, DNA EX b 25 b & OMFEEERT & b
R SHMRMELEIE, SHTTL L EEO S Sk
LB WEREESEL. £, H-F IV,
HEHDEDDOTEVIIATAV b=FTHY, bt
PCRWE ZEXWEBENDE. 22T, FIY0
FEMAT, BRI SHMIICERYAZ NS BrdUr
d ZRVCTHREEOBIT 2T/, £/, k2
PRI EER T 5725, 7a—4%4 b AN —%
B TR L 2™

Ju—H4 bA Y =2 X BB AR, SR
ML, BIEL ETITbRTERL, BE2 DR
HETRBETbLTwirol:. ZOEHIE, Ml
HEOREESICH-7-. a5+ ¥R MY Py
FAMIEBELRESI N T 20, BEHEEK
(Coefficient of variation, CV) #8k &<, BEOE WV
ATERBETHh -7, #2T, EHiZ, 7ra—-nE
FEROEXRE, 3T°C, 2BM~N7Y VUHET 2 AR
BESEL7-. ZoAEETIE, EMRIGEEENEEA
CEC, BIBRERBH LTS I LKL RET
OFHEBREL, 4.2%THy, BEMRTETO
BHBER L ERTHTFEHELIZHDOTH-
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Abstract

The present study was performed to examine the putative indicators useful for predicting
the proliferative activity of human gastric cancer and also to evaluate their clinical
significance. One hundred seventy two patients with gastric cancer were included in this
study. All patients received 200-1000 mg bromodeoxyuridine before laparotomy. In 56
patients, tumor cell kinetics studies on tumor cells were done by means of the migration
chase method. The results of the studies revealed that the DNA synthesis time (Ts) was
prolonged in the tumors, especially in aneuploid tumors, compared with normal mucosal
tissue. Ts correlated with both BrdUrd labeling indices (LD)(r=0.453, p<<0.0005) and DNA
indices (DI)(r=0.534, p<0.0005), indicating that Ts was significantly prolonged in the
tumors having high S-phase fractions or DNA aneuploidy. The result of multivariate
analysis indicated that LI/DI was the most potent indicator for predicting the proliferation
rate (PR) as calculated by the formula LI/Ts, and shown to be correlated significantly with
PR (r=0.863, p<<0.0001). As clearly shown by the Cox’s proportional hazard model, the
predicted proliferation rate (pPR) was the most significant factor in the prognosis, since the
PPR correlated clinically with liver and lymph node metastasis. In vitro pPR obtained by
in vitro BrdUrd labeling of the biopsied specimens, correlated quite significantly with in
vivo pPR (r=0.960, p<0.0001). In conclusion, this study demonstrates that the
proliferation rate is the most important factor for evaluating the degree of malignancy of
human gastric cancers with metastatic ability and this rate would be helpful in deciding the
Strategy for the treatment of individual patients, and in judging their prognosis.



