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BEFHVCTbRT, BEREFHETHY, Thich OR
BB, BrTiEOESH (BRE), BEE,
) v GBS RFRRROBRLFRYRETD
BRE-T B,
ZOFBHESFHSIEML T, EE £/ s nF -
NB DO cytometry? 2% F\ -~ Fo i B SR AU R
R MR TFEYFEYRACEBREETFVRAVOE
(L9 7e POBRIEOEMERREE L RD THEAKL
fTbhTv3, £ THEEE L, HERYRIES
Nflx X% L LT, 8% DNA BRI & # cartinoem-
bryonic antigen (CEA) #ifsk#% H\ 7 CEA %R &%
FHRELTV, WEOBOTER & OBEN
L, BoBBEESEHIZHIZ Z h 58 DNA 2% CEA
DREEBERREN E OBEOBINERH L R L
550 REEE L OBRENEIR - TRET L Thi,
I ke HE

1. %t

FEFIATE R TE (7THEBD) CHRBRAEE 1N
Bl X UBERRRIC TABEICTIBR S hi- B FEEAL1H]
EREE L, BHFATHIFT, FEhid33E~86
B (CE#967.4+12.18%) Th ok,

<19924£ 7 B 6 BZE>FIRIFERE BEH FHF

F903-01 FFERPIEEAEREIF LR207 HEAF
RS 1 S5

ZhOEMALEBEORFEE OBER XY, m,
pm & CEHIHIER S L OBEEHBAICIEE S D),
ssTE (EBIEETEAIEES D) X Ve (F
MHEERECEEEL VA0, BERYE L CEE
EBCBELTVW530) O IFCGT, L0
B ompmELIGER2, & T | FHERE2.2E
18.1%%) (Table 1), ssfEiX13BI(HBH: 2, L1l F
HIFEHT0.1+8.55%) (Table 2), se BEX195I(HH6,
P13 | FHER67.9411.0) (Table 3) &7z o 7e,

2.

EAEHE10% R kL= ) v 224~ ASRERIEE
By vABTay 2L, DT Ry 7 XDy
© Hematoxilyn & Eosin (HE) $fats L U'CEA &
EReBo@EyYh & rhicERT5 DNARAIEHED
100 OEFPH ZBDOBDOIER LI,

1) DNA BIE

100 EIEI % AT, MifadigEkic X 5 DNA &
KEHAEEMZ X h DNAJIERXT-7, 1BRKC
DEWNR LT HEMBAOBEREI T2V b r—-rEL
TE—EALED/NY v ER20EDO% DNA BEF—%
BT THEL, NV v oEBR2MBEDOK DNA E0FH
#2C L LTDNA RS AFRERLA, DNA &
A7 F a0 —27 X bH DNA ploidy © stemline &
L DNA index (2C=DNA index 1) #3X¥», DNA
ploidy pattern (LUF pattern) %EATF D 3B 7L
7= (Fig. 1,
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MBS OBEGLERE & % DNA &3 & 0 CEA RB.L oB# M

Table 1 Summary of patients with m, pm-carcinoma

R L]

Pt
B9

25% 12%

Case |Age/Sexf Histology | DI | PI | Pattern | Group iCEA Expression
1 i 73 F | tub, 1.05/19.1] D : Lo ‘ =
2 63 M pap 1.05|17.5 D Lo -
3 3% F tub, 1.00) 58| D Lo | +
4 79 F pap 0.95 | 39.0 D Lo -
5 61 M tub, 1.00 [17.4 D Lo -
6 78 F tub, 1.00/25.3| D Lo +
7 57 F | pap 1.00 | 47.1 D Lo | -
8 81 F pap 1.00 | 35.3 D Lo +
9 33 F pap 1.75 | 30.2 A Int +

DI: DNA index, PI: Proliferative index, Pattern: DNA ploidy pattern, Group:
Ploidy group, Lo : Low ploidy group, Int: Intermediate ploidy group, Hi: High
ploidy group, D: Diploid pattern, A : Aneuploid pattern, M : Mosaic pattern

m-ca.: case 1 to case 3

Table 2 Summary of patients with ss-carcinoma

Case iAge/Sex Histology | DI PI :Pattern Group | CEA Expression

24.3 ]

10 63 F tub, 1.05 D Lo +
11 62 F | tub, 1.90 | 63.8 A ‘ Hi +
12 4 F tub, 1.55 | 55.0 A Int =
13 72 F sq 1.65|53.2 A Hi +
14 51 F pap 1.65 | 81.8 A Hi +H
15 65 F tub, 1.10 | 35.6 D Int +
16 77 M pap 1.05 | 46.0 D Int +
17 7% F as 1.60 | 75.2 | A Hi +
18 80 F pap S S M Hi +
9 |11 M tub, |1.05(30.0| D | Int —
20 82 F tub, 1.70 | 33.3 A | Int +
21 74 F tub, 2.15(45.9 A Hi +H
22 67 F pap 1.60 . 60.8 A Hi +

DI: DNA index, PI: Proliferative index, Pattern: DNA ploidy pattern, Group:
Ploidy group, Lo : Low ploidy group, Int: Intermediate ploidy group, Hi: High
ploidy group, D: Diploid pattern, A : Aneuploid pattern, M : Mosaic pattern

Diploid (D) pattern: e A b 75 A EE— 27511
ROHRCRDOh, LrbBEEYERLTEOY —
7 DIE2C DA%KFEDORBI L EE 50 (DNA
index<1.2),

Aneuploid(A)pattern : e R 75 A ¥ — 7231
DRFERCED bR, Lvbh L OMEHR2 CD20%L
+LoEBERTHDO (DNA index=1.2),

Mosaic(M)pattern: t R b 75 A b — 2752
PE®%H0LHBR Y — 7 B BEVWSHERT
LY2R

¥ CHBRERE OIS & L T proliferative index (LA
PD 2EH LI, Ao (S+G,+M) Mkan
M (Go+Gi+S+G,+M) Kh»aEaR 2 — %

VIETELELDTH D,

THI, BENRLEOIZOWTUC B L U6C H# 2
5 DNA E¥ABTrMlago B oBERRD, D
B YEMALXLTO 3BT OLL,

Low ploidy group : 4C Ll E D #IFE A 10% K h>>
6C LI EDMRA 2 BERFED b D,

Intermediate ploidy group : 4C Ll Lo #Aa4310%
A E2326C L EDMIR210% KA D b D,

High ploidy group : 6C LA ED#Mfans10% L Lo %
D,

(2) REEHBRE

du DB O hZh%, $CEA#HiE (Dako
#) % H\ peroxydase antiperoxydase (PAP) i
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Table 3 Summary of patients with se-carcinoma

Case | Age/Sex | Histology | DI

1.75

23 74 F pap

24 68 F pap 2.10
25 78 F muc 1.45
26 60 M ‘ as 2.30
27 60 F pap 1.70
28 84 F | tub, 2.70
29 66 F tub, 1.90
30 9 M pap 1.60
31 68 M pap /
32 71 F tub, 2.00
33 | 59 M tub, 1.55
34 81 F tub, 2.50
35 77 F tub, 1.75
36 | 49 M pap 1.00 |
37 55 M tub, 1.75
38 61 F muc /
39 7% F tub, /
40 | 69 F cd 1.05
41 8 F | pap /

PI

39.1
29.8
63.3
47.8
57.0
21.8
45.2
47.6
s
40.6
34.6
66.8
43.7
48.0
56.0
s
7
49.0
7

DI: DNA index, PI: Proliferative index,
Ploidy group, Lo: Low ploidy group, Int: Intermediate ploidy group, Hi: High
ploidy group, D: Diploid pattern, A: Aneuploid pattern, M : Mosaic pattern

I ) RRHBRREY BT L CREalR L, Bf
BEQ, BEC) . £<RaI R, BB,
EREEDNULTHRE LIRS, B (+);30%
~60% 3B Em I D, SEBEG  60% M LA R E X
naH, DLEHE LI,

(3) WEMABENBRE

HESERERCR BRI EEBL L 7o,

II. &% #&

1. #% DNA 7

FPTLENCOWCORE Y &5 &, DNA index i3
1.53+0.47(M£SD, n=36)TdH v, £ D{EIX1.0~2.7
OIS A L T, PIiX42.6+16.8 (M+SD, n=
36)TH - 7=, Pattern ¢ D pattern 7314/, A pattern
232261, M pattern 235 FITH -7z, %7 low ploidy
group % 9 ffl, intermediate ploidy group (21541,
high ploidy group 17§ CH - 7o, RERFALERT
(Fig. 1),

DER, BOREEINCK K 3BEOE DNAEDORK
B x5 &, m, pmE TEDIX1.08x
0.24 (0.95~1.75), PI%26.3+12.8 (5.8~47.1) T
B -1z, Pattern (X A pattern © 1 flx K\ 7 8 &
1 D pattern ‘¢ b, ploidy group TiX, 1o inter-
mediate ploidy group FE\-CEDH D 8 FiiX low

Pattern | Group | CEA Expression

Int
Hi

BEOREPORPPERPERRRR PR
l*wt+ 1 +FF+F++FF 1 F++

Int

Pattern: DNA ploidy pattern, Group:

ploidy group T »-%., ssi& T X DI1.50+
0.36 (1.05~2.15), PIi%50.4+18.0(24.3~81.8) T
B -~ 1z, Pattern (X D pattern 4 I, A pattern 8 ffl&
M pattern 1 %1, ploidy group & low ploidy group
14, intermediate ploidy group 5 %% X ¢* high
ploidy group 7 I TH -7, MBI se ECix DIk
1.81+0.49 (1.00~2.70), P1i243.5+16.0 (21.8+
66.8), pattern 1% 2 #]o D pattern, 13f1o A pattern
L 4Bl M pattern TH - k.,

2. CEA o3t

CEA oREEE&EM &Y (-) 94, BB
() 64, BE (+) 174, &@BH (H) 10fT
by, BEHR (+, H) 1163.4%Th -7,

0 CEA DRFBEYBREREINICND S L,
m, pmBETE (=) 541, (£ 26, (+) 24TH
D, ssEETIE (=) 26, (£) 24, (+) 74, (b
2HITH >le, HED sefFTIR(—) 34, ()14,
(+) 761, (+4) 8HITH T,

3. B DNA B L BEREE L OBk

DNA index (DI) ®#FEZESc4% L, m, pm#E
121.08+0.24, ssiEi%1.50+0.36, se fEEi21.81+0.49
TH->T, BEEIFERT Z i Lich v DIERIEM
L, oW EEE (r=0.598076, p<0.01)
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Fig. 1 Representative DNA ploidy patterns. Di-
ploid pattern and low ploidy group (top), aneu-
ploid pattern and intermediate ploidy group
(middle) and mosaic pattern and high ploidy
group (bottom)

Case 8
T9yv0/ %
54 pap / pu
D pattern
10y D1=1.00
PI=39
Low ploidy group

Case 35
82y0/ %
twb . / ss
A pattern
Di=1.70
P1=33.3
Intermediate ploidy group

800 12.00 16,00 .

Case 17
88y0/
pep / se
N pattern

aH Dl= —

Pl —

20+ High ploidy group
T PP PRIy
_ it Rt 16,00

(Fig. 2) n@ZDd NI, PlIEDED26.3+12.8,
50.4+18.0, 43.51+16.0CTH b, Pl L EEE & DI
THEBEERED bR o,

iz, ploidy pattern & OBJEMIZOWTHB &,
FEE m, pmbbss, FLTCse CERTAHTLE
23T D pattern O#EE188.9%, 30.7%, 10.5% &
#A L, 2 non-diploid pattern (A, M) 7311.1%,
69.3%, 89.5% &ML T\T, BEE & ploidy pat-
tern & O IZAEEAME: (r=0.584604, p<0.01) A3&%
Lhic(Fig. 3). &5, ploidy group & OBA&E ¥
m, pm #& i low ploidy group 7388.9% TH 5 Dic,
ss J& T intermediate ploidy group #338.5%, high
ploidy group #353.8% T H->T, seETH D & D
47.4%, 52.6%TH b, BEE & ploidy group & D
ik Xk b eEHEBE#E (r=0.647901, p<0.01) 23D
bhtc (Fig. 3D,

MEFENE DOBEGEEE & % DNA B L v CEA B & 0BI#H:

BHSASEE 25% 12%

Fig. 2 Relation between the infiltrative depth and
DNA index

DI
3. 0+
o
2. 51+ o
o
2. 04 o8
o 0.
o o DSO
38 °
1. 5+ e 2
1. 0+ 008800 o8o 8
r=0. 598078
0. 54
p=0. 01
0
mSpm 88 e Bepth

Fig. 3 Relation of the infiltrative depth with DNA
ploidy pattern (top) and ploidy group (bottom)

Pattern
N ® LT3
.—-/'---’-'
A [ evos — '
r 111
D [ 1 11] 11 1] [ 1)
seee r=0. 584604
p<0. 01
Bloidy
Group
[T )
H1 (111 osed i
[ 11 ee
o = ooee
INT ® _eeee [T 1)
& ®
L r=0. 647901
LO e0ee ® p<0. 01
(1 11]
m/pm B se DBepth
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Fig. 4 Relationship between the degree of ex-
presion of CEA and the infiltrative depth

Expression
of CEA

++ L L) oe0e
L 11 1]
# a9 (1 11] 8808

(L1 = see

' eoe oe ®
= Ll L1 L 1] LN N

m/pm [} se Depth

r=0. 4436914
p<0. 01

4, CEA o3fafk L BERER L OBIR
BEENCCEAREBHEORBREOH A (4,
H/—, +JiX, m, pmFETX0.28, ssFETIX2.25, se
FETIX3.75L 72 b, CEA DREE/ET IO TED
BREESRECLZEAYRL, WEORIE
BitR (r=0.43694, p<0.01) »'FE» b ai: (Fig. 4).
5. #% DNA & & CEA o%6ik b ORAR

DNA index (r=0.521974, p<0.01), PI (r=
0.361956, p<0.05), pattern(r=0.420657, p<0.01),
ploidy group (r=0.54765, p<0.01) & CEA 0%
t & OEICITHEBIBIRAED b i,

Im. £ %

BOEYWFNETELXRTIOTH-T, LodE
DFHRERBTH 01, FEEB¥NZKHIZL S
stage 7 TH 5B, D stage PHETHHRF O H»
THEEE BRERRE  sEBT) I, & cllEsE
ERWTR, Vv AHiEE B P RLoMoERR
FRFLELBEEL TV, EMHRORERLTFHR
FRFELTRIBEHTES, LBkt
R OBRFHER ORI DBERETHES R
T, ETRLORFICEH IR T WS,

0L 5 REOREHABRFENZY I EEEOBY T
YEETHH, ARCREESRIEELTERER
FI L2 B, L AN ORBEERFHZN LR
DI TFREUBEERTEID B2, +45 TR, 22
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T, REEB¥EHV A THS 2 Lo, EE
MR OEWFHESRE LR T L OMOIBEL KD TE
Mk DNA BEORIES, €/ 7 v —AfifEr
T REHBR LENRECRREF R EWORENTH
RT3, 22T, BEEYHFIBEORER LEH
fai DNA &% X UREHBLFER s CEA O R4
L OBIEM TR L 12,

#EMifnkz DNA BfEHT0 55, %3 DNA & (DNA
Inndex : DD ¥ EEE N TORRTIZ, m, pmJE, ss
B L TseBEREREVERTHICHVXDNA B
ML, 202 ERBEEICRWTHIIEEBEIEK
BEBCH- T, mELsmE pmEICHE~NTDNAED
EENMEA 2970 LEEEHF I B IR E?920 &
BREWTWE, EESOETECIE, mB L pm S
ZA—REEE LCm, pmBE—ELLN BERETR
BREE X MBTH-TbpmBTH-TH Y v
BB, FRLIA—TEOBERELL)D B
b, MEXE—bDELT—ELL, ORI
DNAE»LATH, BEHTEImEDS pmELRE
A—E&ThHH, MEEX—JBLTMHES = L2EEN
EVzd, £LTC, m pmBRLOMO ss e & Lk
B DNA BRABEETH -7, L TAH, BETIR
mELREEXA BT sm BT DNA BRRK
b, —HFIEECTREI mES: pmEY—HBL T FA—T
B3, %), BREECERThIThEBR T
OHEYERTRETHHS,

Wiz ploidy pattern & REK & OBARIL, £EELD
JEEE it m, pm & T2 diploid pattern 3% <, &
EEH T - T non-diploid (polyploid) 7z aneu-
ploid, mosaic pattern "EFEML TV ok, &&
A9y, BRI+ DNA ploidy pattern & D FEE
B & OBIfRIZ 7 3 controversial TH b, BIR oL
ETHEHE, m, smE T diploidd ®N£L, BE
ENETTT 5 & aneuploid, polyploid a4 < /s 5 &
THWEM, L TmBELhUTERELLELD
1zt DNA ploidy pattern 2235 9, miE s o
BLOMEEROEYRD B LT HHEREL
Tt TETWS, £LT, AURIHEETH-TH,
diploid 13 EF 72 <, aneuploid fEIZFHR R
THY, VVAEHEBELRDHFEONRECERORT
W3, 2D X 51, aneuploid B % RTJE A diploid &
CHERTFERETH S L TH50BIE—KL ol
THH, EHEEE DNA BRIERFROHED 1158
ELTEYENESRE A RBT5 L 0B RBE,
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SHIKBELERET, B DNA 5/ 2 —
v RGO S HT A 54C LLER6C Ll Eofifao b
5E 5T 3 ~ 4 B 5¥ (ploidy group)!™VL, o
ploidy group & F# & DBEES BB EIhTV-5, %
ZobHiRo X 51, 3BIZ453C ploidy group & %
ZE L OBERY LD L, BEENETIHEL low,
intermediate % L T high ploidy group @ 5 5 €&
WAL T X, YEERE & ploidy group & ORI
BEEOMAEME2ZD b, High ploidy proup (1iE
HERENEL, VvV HBEEECHRENEL, £F
KLHRREVLE XT3, High ploidy 3 4{&4 0
HWENRL L group TH D, SEEI—BRFOREE
B wZoBE3ENT 22 EvbhTw3,

RicFHEE L CEARBIOWTRBE, EELD
FEFCRREENE LIV CEA BB LML
D, AROBEESATD LRI,

CEA 12, Gold & Freedmann®® iz X b KBS K
FrhREREIh, HIEBECEERNLIREELELLN
Twie, Lhl, 20BOMRTHILSEUNDESIE
FRBHECLEET A LWL, BET
BEOEBEEIENLLOL VENRLIDEELLR
Tuw3, iCEAHGYAVEBEEL S HILBE
HEE O FFEEBFIRERR, hETtHREIHES
AT D, 2 OIBHERI68~100% & BETH 5,
BB o CEA oBEIL, REABENTRYAV
oMM LT o CEA 2 BIET 5 EER
HERD D0, HZEOERERCR W TIIZOHERYEE
BEE-TELT, FERIGOESTRDLIS LD
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T 5, WThoEETHTEPWHEL LI HNHLT
BAHY, EHELOSBORN TCRICEREOHE TR
SRERY 51, BHRI63.4% THEROBME L iziF—
FL i, EEBEODIEEOIEFIEL b I BER
HRE, B ERK, BRIESEREISIEE CEA
DBHERIERTH -7 & L, CEA DFEFITEH{L~
DORBERTIHFEL S EHBEL T2, KLY
FLESEE O URERE - o TR EER T
CEA 0%, Ralf N0 Rin Y, REMOER D
/ELAED S ELTVE, —RRIE, BOERIED
12y, CEA oRBOBENEBE & s, BERRN
MfaAR coRERESSFIL, HEORHER?
LT BMERSROATWE, EELOBNTIZ,
CEA D} AEBE - FEEEREGRI -, 0 b
JEZEZ R\ Ci2 CEA ORBBE OBEIIEEE O

EEROBRER &% DNA B8 XL 0 CEA 5 &L oBEK

BiEstEE 25% 12%

WnEE®RL, 0 15THAEEE LR HBE L,
EHic, % DNA E& CEA oK L 2B < HE
LTw5H, BHEROENOKEE & MER Ok
A ILESER T B I, T hFlA I,
HBHGIIHAL CHENTSO0ENISEOTREE
THY, ThOIREARENDECE? TRHEED
WBELEBEFTCRABESTULRVONRERE V2 X
5. Lal, REEBFEMCES C LXHERVGER
FREL B L D5, iz, BMEOHER
SETE U grade 11 TH - TH DNA ploidy pattern
»% aneuploid THIITZ DI BEHETHERE LT
EOTH B ERRE L, BINIRME T diploid & T
HHIEEZEORER L RARCTERETH DL Y
T¥®T 5, —7F, CEA OEEORBIIETHEOTEE
HEAEY., B DNA ERIECEREESEIE O BHM%
IR O T+ 5 IR EE BN S R RE e AR
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Relation of the Infiltrative Depth with DNA Content and Expression of
CEA in Carcinoma of the Gallbladder

Shuji Tomita, Yoshihiro Muto, Satoshi Tamaki, Tsutomu Isa, Shigeru Deguchi,
Yutaka Takaesu and Takayoshi Toda*
Department of Surgery I and Clinical Laboratory Medicine*, Ryukyu University School of Medicine

To better assess the prognostic factors of carcinoma of the gallbladder, the relation of the infiltrative depth to
DNA content and expression of CEA in 41 patients with gall-bladder cancer was studied. The patients were divided
into 3 groups according to the infiltrative depth; m, pm-Ca (n=9) (tumor confined within the mucosa or the
muscularis propria), ss-Ca (n=13) (tumor invading the subserosa without serosal invasion) and se-Ca (n=19) (tumor
invading the serose or beyond). The DNA index was 1.08 £+ 0.24 in m, pm-Ca, 1.50 £ 0.36 in ss-Ca and 1.81 £ 0.49in
se-Ca. Regarding the DNA ploidy pattern, the diploid pattern was accounted for 88.9% of m, pm-Ca, 30.7% of ss-Ca
and 10.5% of se-Ca. In the ploidy group, low ploidy was found in 88.9% of m, pm-Ca; in contrast ss-Ca showed 38.5%
intermediate and 53.8% high ploidy, and se-Ca showed 47.4% and 52.6%, respectively. CEA was diffusely positive in
22.2% of m, pm-Ca, 69.2% of ss-Ca, and 78.9% of se-Ca. DNA content and expression of CEA were significantly
correlated with the infiltrative depth. DNA measurement and expression of CEA may be used as important
objective predictors complementary to the staging system, based on the infiltrative depth in gallbladder cancer.
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