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Fig. 1 Separated cancer cell nuclei of the stom-
ach (papanicolaou stain, X 134)
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b, MK DNA EOAIE

R Lickth% PBS CHEE, AHERLLT=
7 bV HMEREMLZ, O, propidium iodide (50
pg/mDEERT, 07ERE L2, DNA BT -
7= (Fig. 1. RiZ, R2uym DF A 2 v 2y o 2 TEE
%, 7o —% 1+ 2+ Y — (EPICS-V, Coulter Elec-
tronics, USA) % AT, 10MEDOMIaE: DNA E» Hl
EL,

c. DNA 2 } 7 5 A DN

KEXEABWEETY — F e, BEROF 7Y
ATBRIH, e R 7T ARPERIL T, SRR,
IER B E Lie, —, RS LRSI ORI
H2HADNABOY — 27 « 4+ VELERDDLED
HELLT=7 b YVFRMELFIHL, DNA index % &
HUA®, kXD, DNAploidy ik, £ A b 75 &8
£ — v XU DNA index I X b EL 7=,

d. DNA ploidy pattern D&%

DNA ploidy pattern %, &k X 5 @EHE L, T7
B, aneuploid pattern i3, 1) LB Eo G0-G1
& G2-M BB S oo e — 7 (RIEMRRE O 10% L
) T84, 2) DNA index 230.9L T, 1.15k
LoBE,3) BRTO CV ENSEES LB L 3
BELHE O3&HOI BV ESUERRERLTIDEL
(Fig. 2), Z0%&E»61+Fh5 4 0% diploid pat-
tern & L7z,
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a. DNA ploidy pattern & EHILERIZO>WCO®K

EREODNA ploidy pattern & FE KB EFHIFT R O BE I\ T

HEARIE 248 9%

Fig. 2 DNA aneuploidy pattern, 1)-a. 1)-b: A
peak was observed outside G,-G, peak ; 2) : DNA
index (DI) was under 0.9 or over 1.1; 3):
Coefficient of variation (CV) in the cancerous
lesion was over three times higher than that of
the non-cancerous mucosa.
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5. 2T, FERLOEEXWASH»IZT S ENT,
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Ll bEoat ok, BBIEGSIG (SLEATH, K4
{L#42%) o DNA ploidy pattern Z#HEL, LIFoD
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BREEMALLAHEEEE6 6, KLHEERE 96D
g, FITCEHD €/ 2 v — 7 A ifk (Becton
Dickenson Co.,) #BH\WT, 7o —H% A2+ ) — T
L BRMM leu?fB MBI RS R, EBEEERELE
ZnT— o018 L LT DNA ploidy pattern & DB
HEREL L,

BEETAENTIY, Student-ttest 3 X O y2BREXHFHL,
p<0.05%FFLHIEL %,
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1. DNA ploidy pattern & Mgt iz >\WC OB
7t

34t E2661 X DNA ploidy pattern & SRR
ORI EEOB#ERRD R T, —F, F5LE?29
FlcoBmMistt RO FHME, diploid 29.7%, aneu-
ploid 53.6%T# b, diploid pattern %75=7 b D
MELROEBEOETERDL (p<0.01) (Fig. 3.

2, 7e—¥A b ALY - EEBEEINE O

BRI YEHIYE R T, polyploid MifaX I3 & A LR
o I B BT 2 EMG 5 FlF 4 4T, FoMBR
¥ 3 X T adenocarcinoma mucocellulare scirr-
hosum, BHE#HER INFy Thote. 2D 4L, 72—
A+ A+ ) —T2f diploid /R L, BEHEER
KR L HREFRE—FH L, —7, B+ ORER poly-
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Fig. 3 Relationship between DN A ploidy patterns
and the cancer cell ratio (percentage of the can-
cer cells in all 1,000cells) in stomach
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3. DNA ploidy pattern & E&fKAT R
B 789610 DNA ploidy pattern 285 L &2,
diploid 51% (57%), aneuploid 384 (43%) T -

Table 1 Relationship between cytofluorometric and flow cytometric DNA analy-
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Table 2 Background in DNA ploidy patterns

3 diploid aneuploid

roarcaes | Dift.type  69.9+10.6°  65.3%9.2

M% | Undiff. type  51.9%10.3 56.8%9.2
Total 55.3+11.1""  62.4%10.0"™"

... | Difitee 18 4 0 5

distribution | Undiff.type 18 1 1 5 .8
(M F) f'_-f-m.-u 36 : 15 % - 13

diploid vs aneuploid {** : P<0.01. * . P<0.05)

o, HLERICKRE T 5 &, 5bE47FC ik diploid 22
Bl (47%), aneuploid 25f1 (53%) & BIFEETH>T
Hrowl, KoB T, diploid 2981 (69%),
aneuploid 134 (31%) &, diploid A%\ [ % 525
7o, LT, BRRATR & oBE o TR R 2 .

1) FHEH | aneuploid DRBERETBHBZCHEE I
Ehote (p<0.01), = OERIZS{LE ORI
LTED LR,

2) Bk ploidy pattern it ZDEBIIR G h
xdyote, Lnl, K75{LE T aneuploid #8245 %
DIRKHEC S\ EE R Red7 (Table 2,

3) GEIRAL | CHEHIEE25M iz >\ T ik ploidy pat-
tern DHERZZD b - fo. M HIR3IB I, diploid
DFRAEHEHL BT 2T, 68.4% ; 5 B1I8HFIAKS
). —7H, AFER2FTIE, MEEoHEEELS
3" aneuploid DRAER % < b7 (1561, 60%). L
X b, HESALIZ X Y ploidy pattern DFENH D =
E xR,

4 ARG E . 0BT diploidd D& W ER % R
fo. EITE TR, 2 M THLE 2 h3 53 aneuploid
DEERE RS, Lal, flioR ¢l ploidy pat-
tern DHE S B L\,

5 RELHMEOERN | HEE sm U Lo 7081 (5L
3o, RAEISH) wHonT, SMEENHS L
THRET 5 &, 8iAc3, £4bE diploid, 41k
% aneuploid RFEEL 7=, —F, BHE TR, *4%
B DRI A%\~ 1 iz diploid DFEA2IE L B bh
o, BEXD, BOMEGEZOSECHIGLT, &
LB X % ploidy pattern DHHEY b 7,

6) BEMERA  BELAKCEEEsmL L%
HNELELTRHE L, 24Tk, BEKEXOMRE:
ploidy pattern & OBIC—~EDOBARTED b 1.,
Lo L, SHMeERHERT 5 & INFy i RG{bE %
{, D&% ploidy pattern (2 diploid T3 » 7=

B ODNA ploidy pattern & EEFRBEFWF ROBE#ECDVT HEANLE 4% 98

(p<0.01),

D BEE ps(—)TR, 2LEBIb ST diploid
BEhrots, —F, ps(+H)Tix, &< iTsi L Vsei
¢ aneuploid 23EEMIZE h o T,

8 Vv AFMERE  n(—)MTiE, diploid A%\
», n(+H)FICi3, ploidy pattern 2i2iEE% & b,
HEEXAD -1, Sh, MLENHET LB
5L, LB ciE, n (=) BTk diploid 2 ESS
THDHDIX LT, n(+) FIT aneuploid 233 L T
B¥hH, BbhRfime LTEDLRA (p<0.05), —
H, ROABECTR IO 5 hERRZ LRI -1,

9) MEFHETE © stage [ T2 diploid 23%& D
TH L, stage DTG L T aneuploid 2380 L
fo, SLERlcHR T3 L, coEmRSREET
—RBH L1 TH - (Fig. 4).

10) 7R D IERYBRO 7 S -850, RIS

Fig. 4 Relationship between DNA ploidy patterns
and pathological findings in the gastric cancer
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B2 B < 8081 (44kFV43%1 ; pap2, tub, 24, tub, 17,
FKFLE37H . por 36, muc 1)i2-o\ T, DNA ploidy
pattern L £FHOBELHRF L7, LR, 54X
i1 diploid 63.8% (30/47), aneuploid 54.5% (18/
3DT, BEOBIEBRERXAR LI d -7 (Fig. 5).
LaL, SMEERIMS L CRET 5 &, SMeflcir
diploid 85.0% (17/20), aneuploid 52.2% (12/23)
T, HEK diploid EEFDOFEABEF TH-7 (p<
0.05), —7, HK5HLE T diploid 48.1% (13/27),

Fig. 5 Relationship between DNA ploidy patterns
and the post-operative survival rate in the gastric

cancer
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Fig. 6 Relationship between DNA ploidy patterns
and the post-operative survival rate in the
differentiated type and the undifferentiated type
of the gastric cancer
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aneuploid 60.0% (6/10) T» b, ploidy pattern ©
BRI b FREYR DI -7 (Fig. 6),

11) BHEER EFEROFTHE & L 128051344
(tub, 9, tub, 6, por19) HEX %%, DNA ploidy
pattern ¢ BRVAOBELRE L. TORRE, £464
T O FH & = (X diploid 38.3% (18/47), aneuploid
48.5% (16/33) T aneuploid iZE\ MER % Fb e 23,
HREVACELYT DT, LrL, SMEENH
FUTHRNTZ L, BEEBECBEL TR, SLET
aneuploid, K7L E C diploid KA BICEXRTH -1
(p<0.01), Ft, FoLEizIsv T3, aneuploid fE
BTV v HIERERHNT.0% (3/4) LEVDIRL,
diploid fE#IC X IEEERERA73.3% (11/15) L &<,
Binr s —-vERLE (Fig. D.

4, DNA ploidy pattern & KH5M leu7 LR D#ES

{e# 6 Fciz DNA ploidy pattern & K#3Ifl leu?

Fig. 7 Relationship between DNA ploidy patterns
and the recurrent patterns in the gastric cancer
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Fig. 8 Relationship between DN A ploidy patterns
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EROBEABEOBEBEIZED -T2, —F, KA

9 Flco leuTHE D FHE R, diploid 13.8%, aneu-

ploid 29.8%T®» Y, diploid pattern Z7R%% DT

leuTHEDOHEBEDE T HED 1 (p<0.05) (Fig. 8).
x %

MRz DNA & & 500t & OBE 2 RS X
NTCLK, B4 OB OBIC OV TREZ L IhTE
7o, BREOREARFNHHO 1 2L LTLoSiEH
DB BB, MK DNA BOSHER, hbn%
Bl >ofi—LABAk5E 2508 LTEEN
»H5,

1. BIEEORBEA

Bl DNA BB T 2H8ER Tt i
T % AN SR IR 13 % o I i B AR YR ek
YHWTWLHERE -, ZOBHELLT, KRHLE
EEAAETAE, v IALLREMBROREYE
ELEZ AT, EHEAANEIFRTHEHTH
29 Lal, XEGAEEERS X OEEEEYED S
TedDOEA2DTRVDEE Th, D1, DNA ER
EORHEIN, BERADV —F v BEEIEZADICL
VWERELSTWB, —F, Te—H%A b ALY T
I BHER, BEOEX LA, FEEOBEIHN
BEFboh, BHECEHEROBREFCIGAL 25 2 &2
KERBETHS. #£-C, ¥V A EOREIBR
EhBibil, 7e—%A4 A Y - BHENS
BIERKLS LE 2 DR B,

ABETIL, Hedley b O ENCHE U € BHBEMAE
BARESIL, 7o —4% A b4 Y -2k 58K DNA
BORERT - 1225, ROEBE RT3 HEME
DEEBCOWT, BEEAANE LN LER, 2
FEOMICHERA bR eh - 7o, FEHREROBREHIC
BT, RMLBEE TR, HBREL, EMEEEENL
L WHIBEMROEE B S ATTHEEIRB IR
oy, Zhid, BEOHER EOMEBEC X 2FER T
WEELLRAE, Thbb, BHELERSERET
H->Th, F{LEDHED ploidy pattern O E 5% K
BiTsiREBzbRicw, 1L, 7% A4 b AN
) =BT, W0%REBOAEEITIETHIE
o, FHRREEOEGWKRMLBEBENR L THHE
X, BEOAERIOY — F OREICESICIEIY
BErRBbh5,

2. DNA ploidy pattern & ERRFT R oxfibizcowt

D EoEBEBEE LT - 7%, THROKBLTVS
B R IERFI8IM % % 1= DNA ploidy pattern @ f#&#7

B DDNA ploidy pattern & B RFEFHFT R OBI& >\ T

BEAREE 24% 9%

{Totc, RBFETE, &<, REHEGFECE S
SALEE & L7eAts, DNA ploidy 2 & 0RE, B
Rk 2 EMFERBEEE X B L T 500D
THRERLL.

¥, FMRF TR, RSCEFETOREELERR
WO, L4 TImENC X 5 aneuploid DB R,
L, 82 X % ploidy pattern DHEIZDOWTIE,
LEX, BEAEHRED L,

HEI oV, RHEEE T aneuploid /R T
b3, Birtbr#isl, L CEEEEDR,
FFETHCRT2HSWEREE A F 1 2 BE L OBE
DREINRTEDH?, AUSLETH-> THEHNK X
DIBOEMENRIAWEEIREB I I,

BE & E AL oWTi3, M &% T diploid, A &
T aneuploid DREAENEL -1, WH2NC X B85
TiL, B0 LT polyploid 7R X 7 WBF, hiEH S
TEBZ T ik polyploid 7R3 E D &\ MEE X D
TEY, ZAREL BT HERTH - . ZOFAN,
HMLEOHECLHIHLLTRD LA, —K, BrdU %
Ao B oMITCl, BRI
CHAMREEARE G LT AEEND B, Lichs
T, DNA ploidy pattern i¥, ¥z, SHEIHDOLEN
HeREEhBDOTIREL, BEBHECE ERIA
FE L5 BERBBOHEIC L » THEYSIT5TH
HEHRRL T3S, $icbb, B L LAERED b RE
THUBWSCEDOE VLD &, FIZEEERBEICR
H3 5B ILEOE VS DR, FREFHR, aneu-
ploid ¥ X Ut diploid pattern & ORHENRE 2 b5,

WESE 1, FIER S LE R 203 57 diploid
NED ST, ULh L, ST B\ T, ploidy pattern
EDOBEXR Do 1,

BOEELHWEOEL T, SILEDHEEBRZ LD
ploidy pattern B LA L B hiz, b, BHER
T3, 5{bE 2 aneuploid, £ LE A diploid DfE[E
Th -, gEREcix, S4B A diploid, k41L&
A aneuploid ¥ 2L, &0 LN TL/HERYE
fo, SHOKEF TR, KROCBEECHERYETS
LR ABE VL, BEbERSTBZLXTER
WAL, RACE BRI BT A EMREROMEL D
BRECRI 2HEREECTONE O L EbA
5.

BEMEER IOV, HMUEOHRIL Y, B
BEHRX 2R b #E% 7 DNA ploidy pattern 732 7¢
HEEEEDI, Dz Lk, DNA B, fEEH
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LORBEBFN LSBT cERVHEERAY X
hREIT AR R R TR Bbh B,

FEOTEEOWTORE TR, #3KX Y, HLE.
FACH & b I EFTESICIZ, aneuploid D EI& Hi1Y
L, LdisT, SMENEUREIEL LB L T5H
EHRHD bhbhORE TR, SMEEEbLL
F, ps(—) TiX diploid 238 MERTH - 1223, BiE
E ORI LT aneuploid DE[&238ML, &<
I si * sei T3 aneuploid 23 6 Flm 5 il & & & 7o,
Stage DT & ploidy pattern DBEIRIZOWTHF L
BRI 2 5, 5200, BIE4200%, BFEE & poly-
ploid{t & DRBIER BB I FEL, BEE L &b
i polyploid (bW LD 2 e i}, FhFEhOE
12, FRLPOVGIRMEBE RS L OSMEREE
BIERIET5 EBELTEY, ZORBIAFREORE
REXLS—FKTA,

Vv ASEBICoWTR, SMUATETRERY v
AEREE DO RE DI RIS L T aneuploid D El4 b 1
mysorsL, ®ROLETE, S0k REERR
DHbhithoic,

HBFOETECOVWTH, BEES) Vv AHER
RECTADhIEAZRBL, BN R 5
REeB, LEXy, BoffTe:dbhot, LH
B & R4 LB B R T, 7% DNA ploidy pattern
ERLTEY, E»LOFBEBRENSECRET
TERVHEEAYELHIETELDEE L LRS,

4 B ¥ T, aneuploid pattern 2 EMENE VLT 5
BEHH 20 OB, REBBOME-FIRE
FRER LD 5l EETRIER T aneuploid D&l
AEWZ &, diploid ¢ DB TERERIBE VW LY
TH%., KFRTE, MLENCHES L CTEFERE
BLIcER, LB FE T2 aneuploid DFHENTE
THb, ploidy pattern iz X 5 FHEOFRINTRE LR
bhic, Thbdb, SMUBBEBELTE, 7R -y
1+ 2+ Y —2X 5 ploidy pattern 23, X h BRI
EMFROEMELRBTHEELEL6h5, bhedh
2, LR EY O REAEBB TR TS &,
tub, iI2H, papetub, TFEAE R EhTE D,
SR E RO TS HMLE OB ESIE £ T8 B M
R lie, —7, RoMHMEETE, F# & ploidy
pattern & OB RRERIZTED bhish o7z,

BREACBELTS, HMUBECIYRES 2~V
RO, Lk, RALEEETR, diploid TEE
ZERD b B EEERS aneuploid T3, =D
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CENEGRCHEYE LTSRS B,

ElEX b, BBz B+ 5 ploidy pattern i2BI L T,
FEN DL CTERTILELNDZ LEBbI S
A, kKK, RALEEECTO RO X 5 Ia R,
BEE CoORETRARINATELT, UTRLOEH
ALV,

Blie, FLEOHR X > MiTHEEEOERNE
x bh s, DNA ploidy pattern D& ki, M5
2 WMER RV RTRBCAETAEENLSOBRIRE
TH5BH, Lo, BOETKEL T OB
£IENTE0LBbhb, ULiL, H-thymidine
2 BrdU # fiv-cfag o @iTic X 5 7LER©
MFRREREBAL €, LA RBRIVEXNBLIhT
BHT0, MEEEEOEDOXICRRT 5 H K LB
ETBHZ EEEETHS, Ploidy pattern ic & 5B
EoHEicd, SMLEOHMNIIREH S LEb
B H, EHEBEEC I\ TIE, %87 ploidy pat-
tern 2 X LB BT HLERD D LBbh 3,

o, SMLEOHERCI ABEAEROBTILTS
%, ERROBEREE OV, MEEEOERFED
BHCLT, BEUNOLGIEZERIALThERD
v, ED12ELT, HMUER L D HESEAR
HRERBITOhS, AR TR, BHESOBLE
LEDZALERRE D, BREROTRERC <,
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Flow Cytometric DNA Analysis in Gastric Cancer and its Relationship to the
Clinicopathological Findings —Comparison between Differentiated
and Undifferentiated Adenocarcinoma—

Yuji Tanaka
The Second Department of Surgery, Hamamatsu University School of Medicine

To determine the biological characteristics of tumor cells, the DNA ploidy pattern was analyzed by flow
cytometry in 89 gastric cancers initially resected in our unit between 1978 and 1983. Among the 47 differentiated
gastric carcinomas, 22 (47%) were diploid, and the remaining 25 (53%) were aneuploid; therefore this group was
almost evenly divided into two types. However of the 42 undifferentiated carcinomas, 29 (69%) were diploid, and 13
(31%) were aneuploid; there tended to be more diploid tumors among the undifferentiated carcinoma. Among the
differentiated carcinomas, the aneuploid frequency increased with increase in the clinicopathological stage of
cancer, and the survival rates demonstrated that patients with aneuploid tumors had a significantly poorer
outcome than those with diploid tumors (p<0.05). A strong correlation was noted between the DNA ploidy pattern
and the outcome in the differentiated carcinomas. Measurement of the amount of nuclear DNA by flow cytometry
appears to be a good indicator for estimating the degree of biological malignancy, and this seems to be especially
true for differentiated gastric carcinoma.
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