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DY EEZ Hhi,

Aneuploid flix ) v <SG ®, IREBE, FEBEHAIC, T LEFEREALEICS Db
Huic, Aneuploid #1iX diploid 12 < 5<%t %614 4), Dukes B EFICHBECFETRRETH - 7%, Aneu-
ploid #% X 51z DNA Index (DD #31.4L F & 1. 410 k& THET 5 & (LT index), DI DK &\~
EFIDIRIDBFETRTH -7, BBMERSIEC L 2K S OBEIZDNA B L b % Dukes
ﬁﬁ,ﬁﬂéﬁ,Hﬁﬁoﬁmmgoﬁ5ﬂ%&«®%5aﬁ<,mmxmmm®;b$%&@#m

% DNA BX ) ABEOEMELTHIC OV THET S 2\, DNA ploidy 72¢} 72 < aneuploid
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FLaic

FE D F 12 stage ®° Dukes ¥ & X < #B+ 3 &
ERHLRTEY, T LTEFECL 0 FHER
BIhTEL, Lal, #ETENRBRETH FHIC KA
ERENRONBI L b DD, Bl Ty
DH L IWMFINB L5 T &L, H4 DER
DEYERER L RTIED 151D 550D L
TR DNA B2 L b AT bh, AR IhT
WABY L, FRBRO—RKEZLVTAS S,

4, bhih b flow cytometry % AT KBEED
B DNA B4 AIE, REMAGENTRES I OFH L
BL, % DNABOFHHUETRT L LCOFRMEIS
WTERET L,

NRE L UHE

RBEAFEBLAMCER BT LAABED > b
01P & xtF & Ui, £ DARILEEIBRE68H, H 155128
B, FLFIERIE 5 61T, MAZBH1094, 926, &

<19914F 3 B13E SE> JIRIARE | HE IS

T143 KBREXAHBE6—11—1 HEHMAREEZE

154%

#( 328852 HB0RE, (FHERSS. 0+ 11.95) Th - 7o,

LEEDEFADEMBHERY L%+ 1= ) v HEZT
BE, <774 v@ET ey 2 %FD, dum YK %
FRBIL~~ b &) v e = O v ER T L ORE
METEDR, TOBERL D50um OTH LR, +o v
YCIRBRUEDOH <574 va 2 B8 YIRL 7244
100%, 95%, 0% =% / —n, AR CIERBAF,
0.5%~< 7> v (Sigma #) B®+ (pH 1.5) T37C
TLIRHEZ0S 1 v Fa~—2 3y, ZORMEE vor-
tex mixer TS L BB Y (EBL L 7o, &K\ L,
K¥E#% RNase (Sigma #) % (lmg/ml) i=C37C <
07 v F 2~ a v LTEH, 50ug/ml & 72 %
£ 5 AR L - propidium iodide %1z T 4 C o,
S0um > A = v 4y CHBE, flow cytometry
(FACStar, Becton Dickinson ##) #f\C, 1%
122 £12.000~15, 000Dk DNA HXNELRIEL
TeA P77 2 fFRL A AIEEE L, 90 ~ 11018/
BEnBLI5BE LA,

DNA ploidy ¢ % — %, #fEhica T T\ 3 F
Wil (EEAMEDO Y v KAL) »RHEEL L
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TEORIEEAL S ATGGE=—20R12030
% diploid, # % © % 4 % aneuploid & L 7z. DNA
Index (DD 3, @M & EHEMED GG ilor—2
F ¥ VRAARDETRD I, o, coefficient of varia-
tion (CVE) 28 LUTOBERRANEE L,

FREEBRZENFFRoBERIKBERE - HH2
PE > TIT 5 72,

HEZEKRTEL, DNA ploidy & FEEABRFHAT &
DEIRIT DT x 8 E, DI OFHEIC> Tkt
BEXH, p<O.05%FFZH D L¥TE L. BRE
17 K 12 Kaplan-Meier #5 & X b R %, generalized
Wilcoxon test K CHEERERZT » o,

#w R

1) DNA ploidy -t # — v & BERRESAFT R

DNA ploidy -t % — v i % & il T (% aneuploid 3
13081 (64.7%), diploid 7161 (35.3%) TH » 7. ¢
FL o FHREOBIRAE G EE 2 LR TV B EBR,
BRER, ) v EREOAE BRREORE )
VASEBORE, FEBOFE&R X O Dukes 7 L
ploidy & DEERIZ O\ THRE L7,

HigA L DNA ploidy & 3B BT, #ITE
TIEEE WEL £ %5122h aneuploid Fl#3% < 7%
ERS RS, AREREDShEsoT, )Y
NERE, BREE, ) v HER, HEBOBKS
THEEAI -~ aneuploid I % BEEEN A bR
7z, %7z, Dukes ¥ T b EHHEFTT %12 &£ aneuploid
B3 Kbt (Table 1),

2) ploidy & F#

L5 7 & Bk < 19261 o 5 F R & F XX diploid
78.1%, aneuploid 37.9% ¢, diploid 1D F#t aneu-

792177

Table 1 DNA ploidy and pathologic characterisitcs

Diploid Aneuploid
n=71 (n=130)

Histological type

Well differentiated 48 86

Moderately differentiated 19 35

Others 4 9
Depth of invasion

m or sm 1 4

pm 15 9

ss (al) 35 61

s (a2) 16 42

si {ai) 4 14
Lymphatic vessel invasion

ly (= 26 26 ]*

ly (+) 45 104
Venous invasion

v (=) 34 41 ]‘

v (+) 37 89
Lymph node metastasis

n (—) 46 60 ]*

n (+) 25 69

Unknown 1
Liver metastasis

H (- 63 99 :|‘

H () 8 31
Dukes’ stage

A 16 9

B 30 53 }"

C 25 67

Unknown ‘ 1

" p<0.05, ** p<0.01

ploid flk b 3 BB RFTH -7z, Dukes 7RI
ZLTHhBE, Dukes A TREE & 100% =ML,

Fig. 1 Survival curves according to DNA ploidy
O—0O Diploid, X— X Aneuploid
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(%) e (n=1z) P00 (9) —x(n=8) (%) — s P00 () ~—x (n=62)
100y, L ——— 1 & e ] 100 *i
h |
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H L, = | 3 |
2 50 hi 50 50 — Ll
s g T b
3 —_— i
£ e
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Dukes B To 5 4 £ 3% diploid 88.7%, aneuploid Fig. 2 DNA histogram patterns according to
50.8% & diploid 3 BB FHEARE TH - 7. Dukes C DNA index. Aneuploid was classified into two
T35 FAEAFRIZAT. 2% £ 18.9% T, diploid © 2 5 2 groups according to DNA index
BIFCH - e iVEEZRTED b hicds - e (Fig. 1), TypeI : DI :1.0

3) DI &5 : teee ] \

aneuploid FEMID 5 2Ll L ARG & 5 EA BT I | }

@DI@@S}Zﬁgfﬁu%h%hl.in.Zl, 1.53+0.23 ‘
T, SERBATHIDIZ) WEBCEMETD -1 (p< .
0.001). DI {i41.00 diploidd % I #, aneuploid #i% ] I
X5 DIAL.01~1.40% DR IIH, 1.415 % IH ‘

W (LA index, Fig. 2) LTTFHEEZHZTH5D L, AN B

a1 T == TTTTTY

I, II, MIBEDEAER,LRIFC, [RLME, II 3 2a zeo
RN L ORI EEZS A SR, Dukes A, Dukes Typell : DI : 1.0<~=<1.4
CTRISOHOAEFRIHEREILZ LA o1 sag T -

|_ 1
#%, Dukes B -Cit I8¢ NA, I LML OBICA ] |
BEENLLK: (Fig. 3). |
0 HEAERIEC L 55 Il

Y, MRS FELULERAE 5 ERBITH & Th a Iy l '
FTHRT LT e OBIEE Y MU ORE ¥ AL T ‘
T, IO DOEBCLDORSEL, WAEFE |5J'mwﬁh¢wmﬁw
LU CRAETTE, BRIBHE D, BEE, Index 7t &5 AR R A AR P e
xzfl_gAqu: (p<0001) ’C“f)')fi, ¥, ThboR Typem : DI : 14<~
Fi% Akaike’s Information Criterion (AIC) T %4t ea T - 7
DLD LD SLDERNED -7 (Table 2), »2fE10 i r'

LAk (p<0.05) TH - 120FF D 5 b stage, HH ‘ II\ ‘
IBR & D, Dukes SR BFTOEBRBLREE, 1 ‘ \

)RS, FEBRLICL D 2 RECREShS ] w : |
YOTHY, B0 BN LK BMORT & HET L |
DRAEY & Bbhien, ETEEKIC S EET 1 TN |
B5. £ZT, HHSHETSBWORNETF L LT o TR I ey

Fig. 3 Survival curves according to DNA index
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Table 2 Interdependent factors for prognosis

[tem x? AIC P
stage 75.67 —175.97 0.000
Cnrability 59.69 -65.75 0.000
Depth of invasion 55.45 —47.65 0.000
Dukes’ stage 44.89 —46.12 0.000
Index 42.91 -37.98 0.000
H 39.56 —43.12 0.000
n 33.41 —30.68 0.000
Ploidy 24.80 —21.86 0.000
ly 24.21 —21.63 0.000
Macroscopic type 22.73 — 8.193 0.001
P 12.22 —10.40 0.002
v 10.59 — 6.738 0.005
Historogical type 5.425 0.9493 0.246
Age 3.880 4,059 0.422
Sex 1.057 2.932 0.590
Location 0.9942 3.074 0.608
Size 0.4891 3.500 0.783

H : liver metastasis, n : lymph node metastasis
ly : lymphatic vessel invasion

P : peritoneal dissemination

v : venous invasion

AIC : Akaike’s Information Criterion

Table 3 Partial correlation coefficient of item

Item Partial correlation coefficient

Depth of invasion 0.387420

H 0.343994
Dukes’ stage 0.251568

ly 0.169657
Histological type 0.155902
Index 0.0964244

n 0.0950630

L 0.07289654
Ploidy 0.0222852

H : livr metastasis, ly : lymphatic vessel invasion
n : lymph node metastasis, v : venous invasion

ZERFEOMYEOFT L ONEE LVWOT, H#TE
D 5 b Dukes TEEKREHETRICARNIC, i, @00
BT o 5 bEEEB YR FHRRFER T
<, ARMLHEFACR 22BN b HRV-OTIID
2o0RTEBEA L., &b, @M zhb0R
FIod yMER NI oKL VEERTFHRRE
FO1DEELLRTVWADTRERTICAR, 9K
FRBR LB EEREINEC T VAT H 2T -
7.

RAEBEREUIIEEE, 5, Dukes BN K X,

81(2179)

Table 4 Distribution of case score

) Prognosis | Survival | Death .
& over 5 years | within 5 years Unknown

~—1.75 2 0 0
~1.75~—1.50 13 0 0
-1.50~-1.25 14 0 1
~1.25~-1.00 15 1 0
—1.00~—0.75 [12 1 0
—0.75~—0.50 13 6 2
=0.50~—0.25 7 4 0
*—0.25~ 0.00 3 [ 9] 1
0.00~ 0.25 0 [ 8] 0

0.25~ 0.50 0 [ 3] 0

0.50~ 0.75 2 [11] 1

0.75~ 1.00 0 (18] 1

1.00~ 1.25 1 [ 1] 0

1.25~ 1.50 0 [ 6] 0

1.50~ 1.75 0 [ 5] 0

1.75~ 2.00 0 [ 2] 0

2.00~ 2.25 0 [ 2] 0

Total 82 77 6

* « discriminated point

E} : case of success in discrimination

FROPRLFHRCESLTVWEIRTEZEZDR
(Table 3), *h %X hOEFIC>EH GG TER
Thi-&RF - RSOELOBMEYRD ZhEEFIE
HE Lt EFOBASMHETable 4 DT LT, 8
AN EERTH BB ESELUAETHAOEENE
<, =7, AfEERE L 5 ELU LEEFOE G E» -
Fo. EFEOHPIEE —0.26c Lic & ¥, HFIRHERN
BRKTh-To. Thbb, Zo¥FIscsdsHE R
I 5 L L AETERET6H, FETE6HH, FH14161TH
b, ZOBOHBIRIIFRIIEE.TH%TH -T2, ZDOED
ZRTF - Ko BLHICESRL Table 5 02 £ < T,
Dukes %8, BEE, FE®, Index DECEAT -
Ko~k EWELNE 2 bhic,
z £

Flow cytometry ic X 5 #ifgtZ DNA £ HIZE,
@it Hadley B¥D <5 74 v ey 2 HUc#
LIk, BrcoBEBBr o WT BRREIRBI IR
totz, LaL, FRERO—FKOALhAEVEALS
W, BEABE b B A R FEREVWLRTL Y0, E
LN OBELEEI OWGTRE L, Fikic
L b CVERENED LI DT, HELFERT
DFBEZTHE LT,

Aneuploid D HBEERIERCRRBIL LI RL-T
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Table 5 Weight of category in item

Item Category
Dukes’ stage A
B
C
Depth of invasion m or sm
pm
ss (a1)
s (az)
si (ai)
H H (=)
H (+)
Index DI:1.0
DI 1.01~1.4
DI 1.411
Histological type well
moderate
others
ly ly (=
ly (+)
n n{—-)
n (+)
v v (=)
v (+)
Ploidy diploid
aneuploid

Flow cytometry iz X % KiBfE# DNA B¢

HENSEE 24% 8%

Frequency Weight Range
22 —0.896
68 -0.212 1.3522
75 0.456
4 —0.224
21 0.483
82 —0.367 1.0128
40 0.460
18 0.644
131 —0.186
o 0.718 0.90531
59 —0.345
50 0.0744 0.64245
56 0.297
108 0.0644
45 -0.218 0.45820
12 0.239
46 -0.315
0.
119 0.121 43071
88 0.156
0.33492
77 ~0.178
66 0.0993
99 —0.0662 0.16561
60 —0.0804
126397
105 0.0459 0 3

H : liver metastasis, ly : lymphatic vessel invasion, n : lymph node metastasis,

v : venous invasion

BY, KBETDAS 74 VEABEEARR B TORIE
TR DTIR L HE S T3 297109 50% 4
60% B L T2LONREL, EEDLDL.7%ITITTEY
MhEla L Bhbhs,

Ploidy & KRR OB IKFBEEMTR & 0Bz
WTATAHRD &, HERALR - E0BEL D
% DR BUH526 & HBA A 75 <1, SR A 100515,
DHDTREN OHDORTEBEFREYEFL T ET5
BWENS, HETAIRTFRREBZBCI I RA T
0%, V) v HiES, FEB, REBEOFE, Dukes
GEIEERDFT LR T BIMD~10 oy [ aT A IS
FIFIC >V THEEANEC CRIE L, ERFREZRY
R EDOBBRIZOVWTHRHA LA, FOBRETIEBIRE
B HEBOREL THEEYRDLN, ) v %R
EBHG, Vv SEBER T aneuploid fIH% < 7x
LEEAIEB b DOFEEI AL R -9, L
ML, XNEH2016) & 88 2 7o flow cytometry I X 54

EOH TR, BIRRE, FEBEBEEFAOLLRLTY
VAEERE, )V AEREOBEATLEEI aneu
ploid #i%* diploid & b %< Zb iz, ¥, Dukes %
B THHETTH IR aneuploid BI23% S D B h
fo.

DNA Eploidy & F# ¢ 0 BRI 5 DEHME
DWTHRFIhTE Y, aneuploid ¥ 23 2842 di-
ploid & EEXFERABILENRE L VbR TV A, %k
BRI VTh ploidy & FH & 2BIEM 2ot &
DFHE S HBHH, aneuploid FEFIDZ 5 NFHENE
WETBHIDNREL LBLRD, Armitage H19I313445)
> EFET L diploid » 5 ERBEEHFEA43%, aneu-
ploid #319% & diploid D FENEERIFTH b,
DNA BRETECHEBFNMLE L 3R LS
FERFTH D BT B, Scott 5194 H IR
ERWTDNA <2 —VidMT LA FHREFCHS &
ERLTV5, A TOBEDOHE T D diploid &
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aneuploid DEFRIZLFRBEXRD T 5L D2E
e s L, EfTER O FROBRE T,
Dukes C THEMICERELXZADT= 3 DY, Dukes B
TERDI LD, stage Il THSIIH DD,
stage IV TL BN ETH LD EBEROE VN
Abhd, ¥i, BREBY M EFTIEFR
EDighotc WHHRE S S TWE, EELDS
El D #Ed T2 diploid 2 aneuploid £ WY BB THE
HFThIOLEL ORELFAROBERETH -7, #1T
ECix Dukes A TRWE & b FREEF TENELS,
Dukes C il diploid DAEFEDIIZ S BRFTH -7
DEEBENRL LN, Dukes BIRB W THEERENTED
bhic, $ETORKRLELBORERNLE L TETE
T R POBE L FMIC T 2B EISTRET
By, —7, BROBECY v HEEXEE LiES
REBEBO A LA D EFATCEFMEL KT L T b B
BoBRFEOWEMEIE L, DNA £ ploidy <2 —vic
I OFEBREEZIRBZ LA RRBbDEEbR
B, Lo T, T ploldy in L v RS BELY 53
BABEME DB\ D ik Dukes B L 5B YIBR 7 HE /x
Dukes CEFITH A LE L LIS,

Aneuploid Bl 5 EEF R I M RA L& T
37.9%, HHYIIRHITIE58.2% T, FHREFOL DL
RERLDEABNS, % Z T aneuploid FloFH# M
DIfED KM X b ZEVRFED LD HEMEE L 2,
Aneuploid #ID 5 FERMGILT-F D DI DEHEIL 5 F
DEEEROZh I Y ERICEELZ/R L, DIA1.0
@ diploid, aneuploid #1.4LLF &1.4100 Eicd it T
HERPARTRBE, DINKEL BB EFEIR
RTHot, DIOAMNCL ) FHRIZENZ LRI -
7o L DL S BB A, LBV aneuploid %#1.3Th
W, ARBWIXLLLIT £1.510252.0F TR X U2.01
BEefd s L, DIAKELS 23 S FRARIC:
AER» LB EBRNTVv5, Aneuploid FEFI T
DIfEO KM FRICHELE LB L3 T5E
z2bh, TORKBELTSHEbIBET B Z L2
EThB,

KEBOFHRIBAOETFRLIHBEL I T T
%, DNA ploidy ® DI fE23F# LBAREBL W5 T
EBRRBEINTY, ThONEOBERESLTW-%0
BT 570, KBEOTFEEFHENEREI
B oL, RHEBEGE»LAD EREE, F
B8, Dukes FEMBOEF X » i< FHRIZBESL T
WHEEZ LR, BANLATLIhBEEENKE
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BRFEKECELRNE 2 bR Tz, DNA BRI
DHEBIEFORTOEAEHLETH HETECHEST
BEYRETIEERRTTHIHEEEL L RHEE
iehhote, ¥, ploidy @& Tz < aneuploid %
DIfE L b 2wtz ) BnFHe+ 38508k
7Y, MNEBDEHRLUOKERENIE LRI,
SEOKE L ) KBECS W TETERETEYE
THRTCHHERER L FOTTRFRICH T2 00b
DixKEWVERbh5H, Ml DNA BSHHEROR
AR R k- kBA» SO TFERA
Fo1-21ieh 552 LAREEIhi, ¥, % DNA
BEOEOABBOBHEERTRICSOVWIRATS
B2, ploidy @ & Cid7%<, aneuploid Z DIWC Xt h 2B
CAELTEETALENRDL EEZ bR, BT,
FHRAEICIETE R DNA BEREKERE IR L <K
FTAEnFRTHD BRI,
BERZEhich, BEMERIE I 3K
TZHEE G & LA RERRATEE Aok
B AR R U 3
X [
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Clinical Significance of Flow Cytometric Analysis of DNA Content in Colorectal Carcinoma

Kazunori Tsujita, Kimihiko Funahashi, Masashi Watanabe, Hiroshi Nakamura, Kiyoshi Watanabe,
Natsuki Tokura, Yasushige Nagasawa, Tadahisa Ogai, Kazuo Kobayashi,
Kenzo Yanagita, Shintaro Kuramoto and Toshifumi Yoshio
First Department of Surgery, School of Medicine, Toho University
Shiro Tsujimoto
Department of Pathology, Toho University Omori Hospital

The DNA content of 201 large bowel carcinomas was measured by flow cytometry to evaluate the prognostic
significance of DNA ploidy and DNA index (DI). DNA ploidy correlated with lymphatic vessel invasion, venous
invasion, lymph node metastasis, liver metastasis and Dukes’ stage. Among ail patients those with aneuploid
cancer had a significantly worse outcome than those with diploid cancer. When patients were divided by Dukes’
stage, the patients with aneuploid tumor had a significantly worse survival than those with diploid tumor in the
cases of Dukes’ B. The cumulative survival rate was worse in DNA aneuploid with DI above 1.41 than in aneuploid
with DI below 1.40. In multivariate analysis by quantification theory type II, Dukes’ stage, depth of invasion, and
presence or absence of hepatic metastasis were stronger predictors of survival than DNA content, and DI had a
closer connection with prognosis than DNA ploidy. These results sugest that not only DNA ploidy but also
classification of aneuploid according to DI are valuable prognostic indicators in large bowel carcinoma.
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