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Prostaglandins, c-erbB-28 X tf ploidy £ D &7z
RGBS EE O BEY

BRENIERRSE 2 SAREBEE, KFERERESMR

HH O O#T &R EFH
Hdn - i A5

TE % ME Ik

xE S B EL X
ZHE ERB

T E—

HEREE O R ARG L, RIS 2H 3 2 KERE1BIOFH55611 D1 T prostaglandin
(LIF, PG kB&EE) % DCC(Dextran-coated charcoal) 32 CHIE L, #EMIZEZ DNA ploidy pattern
BEERNTY VEENRT T 4 AR L DHE LR, %72, cerbB-28% ABC(Avidin-biotin per-
oxidase complex) HFHIZTITVY, INHBOBOOEENL ST CIhoSBUHEOREELLRD S5
HE I HERE U, FHEBBER LRSI B 5 cerbB- 2 BB EICIIMETIEEEIREO L
Motz, 7z c-erbB-23 @B ME 0T DI(DNA index) 2 @R MA L b BV R %258, c-erbB-
PRBEHVEMED 1 DOMEEL 20 5 ZHRMESTRR S Wiz, FFEBELSE & U cerbB- 2365 %
KD PGE, %2 5 Ui PGD, B3, Fatfls X CRaBUfRBEORE LD 2n2hE
RIS, 0o PGs MFFER T LHIFIRG @ T v 2 ATREMEA RIR S Mtz
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EC®IC

Prostaglandin (UL F, PG & B& 80) 2819354F von
Euler 2 X D R INTLK, BLXDOPGHRNWIZX
n, TNTNOEEEELERCODWTE OFED
RANB LI WK o7z,

19764F Santoro 5V~¥#%in vivo B & in vitro &
TPGE v )V —X»HEBMREET 5 2 L 2 ikdE
%, PGs k&, DA =y 42— ayv, YOE—¥3
YBIUVEEMROER L Ohrb YOV THHT
SNEEI K H>TETVES,

c-erbB-2id b s OFITHEROE QIEERIC ey 7 &
N, 185KD O F u v v ¥+ —PiEW 2R O>ZEFRMD
BWEQET, ZoOHEETFHECERRRIETEHE
B ond b Twnid,

—%H, wA=) YEESNT T 4 AR S D
fat% DNA E0flErfE s 2D, BAOEBIcB W T
VPR EIEREDIEE L kD 3 B 2 L BREINT
L0

% I TEHLERERO L WEEEAERES L UH

<19944E11H 9 HEE > MIRIERS 1 5 if7
T BEMSLAE 1 IREESTERAE 2 4

KA ERE 2 H 3 2 KIBEEIC BT, R
D PGs 7% & VW EMIEE DNA RHIET 2 L & b I
c-erbB- 2D 21T, BO B O OREME, i
BRELOMEYS, ThoNEMEDEEZELERD S5
PEI DI DWTHRE LTz,
N O
1987128 » 519935 7 A 2 TRRBRIVERAY
B 2HBEETFEMEMITL PGs 2 WE L 2 1 KB
FREFSE R ITR & Uiz, £ ORFRILERBESRES O
72 RS A4 (ERRE2201, ERE2260D, R
BT 2 E 3 2 KIBE1E (EBE 5 6, BB
6 ) T, stage DANERIX stage 1 741, II 194, I
108, IV8MH, BLUVIZNHIT, MRS
ok EFM ARG THE206, ZiE15E, FERHE
Wi 26T 2 KBRCIIBEME 7TH, ZE4FTH-
7>, WEMOEEER, Dukes 5B & UIREISEL
FOBERTICIEEERFED s g -7z (Table
1),
B &

1) c-erbB-2%+ ik

R ) CEENT T 4 ABEER LD B 4um
OEYYIF RPN 7 4 B0 1%RT Y VLEL
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Table 1 Patient characteristics

Hepatic it
| metastasis(+) | met '

number 11 44
sex

Male 7 28

Female 4 16 ns
age 59.7£13.8 63.54:10.9 ns
differentiation

well diff. 9 37

undiff. 7
Dukes’ classification

A 1

B 1 21

C 9 16
vessel invasion

Iy (=) 1 10

Iy (+) 10 34

v(-) 1 13

v(+) 10 31

0.3%H,0,MA % / =V TAHRERME VL F 5 —E %
Tav 7L, 3%ERIEELE Y JME C04MKIG S
¥, 1RPiEE L TcerbB2RY 7 a—> ik
(Triton Biosciences #:x20) %, 2 X¥i#k & L T
biotin {t#17 £y bHiE%EZ A vy, ABC (Avidin-biotin
peroxidase complex, Vector #) #:i2 THEL, 0.1%
H,0,/13-3DAB (diamino-benzidine tetrahydro-
chrolide) THf X ¥ hematoxylin CTHEHE N FHEM
FEIZTHRELT,

HE X 2R OO MIEE £ 7 SHIRE I8
RN R LRS- b OB S Hk L (Fig.
1).

2) KEg#EHZ DNA E0#lE

10% k< U CEE LU KIBERESO 57 1~
ATy 2 X080 U7t ER4em HE. e
K TIREERERL, THICET 212 40um 8
C3{EMYIL 72, % 7= heterogeneity DE MR A 5 7z
O, BEERAEHES L O RE2 2E#EEL:, 208
HEYTR 13 Schutte” » D FHEICEEL, BO B OUE 51T
V> Vindel ¢ v®® stock-solution i T ¥ L, 0.25%
trypsin IZ & D 37°CISBE[ A » Fa—va v Lc#
40m nylon mesh % A\ TS L EEREME 5
7z, B ffE Vindelgv O F5 8 1 & - T propidium
iodine (PI) %M\ fT7-7-. % DNA £ Coulter £
EPICS-751 Flow cytometer % Hivy, 1 #¥ifkdH 72 D104
fAOMIEZRE Lz, Bohizt X M7 5D GO/
G1HAfIfE D modal peak {# & » DNA index (DI) %

PGs, c-erbB-28 & Uf ploidy & © &7 KIGHEFFECRLRE

HilstegE 28% 35

Fig. 1 Staining for c-erbB-2 oncoprotein. Moder-
ately differentiated adenocarcinoma showing

membrane staining (< a) and granular cytoplas-
mic staining (< b) for c-erbB-2 oncoprotein
(magnification X 200)

k&, DI=1% diploid, —7 DI#1% aneuploid & L,
CVEDRIULUTDbDEFMENRE Uiz,

3) RGFEMmAA PG #iE

SRk A v xy Ay /- (10
LM/ D5mlHIC TRE S F 4 X UBLE, A5/~
JE AWM UAEAARZMZI%ICBEETAEL 72, IN
R % v pH % 4 WL, 1ML Seppak C 184
T AR R RERBOBDD PGs #AH LT,

Welg = 7 v B % WL A &, % & sample 210
mMTris-HCL Buffer (pH 7.6) IZ{&f## 3 %, *H-PGE,,
D, Hot 100! @i PG $LfE100k] 2FML 4°Ciz T
1B%EA vFa~x—y 3>, DCC (Dextran-coated
charcoal) 2i0% 4°C, 3,000rpm, 105f5E 8%,
Wiy v Fv—va by —i THREHEE % BiE
L7z,

4) ZORE

BonlHROMMLEIItRELZ L 2?2REW
TiT-o7z,

woOR

1) HFERe & c-erbB-23u it

c-erbB-23: 1 (3 1 61 it FF 82 % B 1 11650 o 4 1)
(36.4%) T, HiEREEEE U4 74 (15.9%)
THol, MEBICHRITNEEZ X 205 /- (Fig. 2).

2) FFEE%% & ploidy pattern

cv {H 8 %LU T OFHMT R BE 2 FEBN X528 T - 72, B
BT EREEL 0B aneuploid #3 9 #1(90.0%), diploid
18ITH b, PR mEE42F0 5 aneuploid 13284
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Fig. 2 Presence of hepatic metastasis and c-erbB-
2 staining

Positive hepatic
metastasis
{n=11) |

7cases(63.6%)

=

Negative hepatic o |
metastasis [ i1
(n=44) =

37cases(84.1%)

B Positive staining of c-erb B-2
[J Negative staining of ¢-erbB-2

Fig. 3 Presence of hepatic metastasis and DNA
ploidy pattern

Positive hepatic
metastasis
(n=10)

Negative hepatic
metastasis §
{n=42)

@ Aneuploid [ ] Diploid

(66.7%) diploid 12146 (33.3%) TH - 1=, HEEREI
HEHHIEREZR o7 (Fig. 3).

3) BFisfe & PGs 2%

KB D PGE K O Y15 I FERBEE Tl
6.1+1.0ng/g tissue T, HEBEMIZ16.1£2.9ng/g
tissue TH D, FFEBBER TO PCEEE 3
DENIDEREIE» 572 (p<0.01).

KIBHEHBD PCD,IEE O I B LR T
12.9%2.6ng/g tissue T, FFEBEMEH OFHBE
23.3%£3.6ng/g tissue K D EEIWE» o7z (p<0.05)
(Fig. 4).

4) c-erbB-2#fa: L PGs BE

c-erbB-2J 5P BE O PGE,# & O F159136.7+£1.1
ng/g tissue, PO ZNIE13.1+2.2ng/g tis-
sue TH Y, HIFIBWCERICENE (p<0.02)
Thoz.

c-erbB- 24 AR5 M B O PGDLEE O FHi311.3+
3.4ng/g tissue TH D PR D PGD,RE O
21.4+3.3ng/g tissue & D ERICE, -7z (p<0.05)
(Fig. 5).

5) ploidy pattern & PGs &

DNA ploidy pattern #3 aneuploid T & - 72 374E
® PGE, B X11.4+1.6ng/g tissue TH - Tz D 2%t

L, diploid ®155EFI T, 13.9%5.0ng/g tissue T,
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Fig. 4 PGs levels depend on the presence of the
hepatic metastasis
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Fig. 5 PGs levels depend on c-erbB-2 staining
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WEMICHETNEREZZB ok o T,

PGD,® aneuploid FE# D45 EFE 1318.9+3.6ng/
g tissue Dz xt L, diploid FEFD % #11320.1+4 .4
ng/g tissue &, MEMICHKEITWEEZ X o7z
(Fig. 6).

6) c-erbB-2#:@M & ploidy pattern

c-erbB-24+ 121045 8 B (80.0%) B & U
TE4241F128%1 (66.7%) 2 aneuploid 23888 & L7z,
—7%, PaErfid 24 (20.0%) B8 & CRERAES
1144 (33.3%) &3 diploid T & - Je W& R I 5T Y
BEEEn»o7: (Fig. 7).

7) c-erbB-24: % & DI

c-erbB- 23 B G EE D DI O F89131.4140.09 & #
MR OFH].2520.04& D ELER (p<0.1) %
gz (Fig. 8).
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Fig. 6 PGs levels depend on DNA ploidy pattern
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Fig. 7 C-erbB-2 staining and ploidy pattern
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Fig. 8 C-erbB-2 staining and DNA index
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z £
PGs LJEH & Do v DD TOWROHE I,
19764 Santoro 59-3®M, PGE ¥V —Xi2 X 3 3 D H
BHlEEbhD, UL, ZOVEESREE/EE
BEHENTEER2ZADCHBITIBEVEETH 7.

PGs, c-erbB-2% X tf ploidy & Y &4 7= KISMETEERSEE

H¥stdE 28% 35

19794 Honn 523 PGA v ) — X BRI H
HHEES L AL s TDNA SR EHET 3 Z &
EHE L, Lk PGs & EBREOBEICBE T 2 R
Hedhd Lok TET,

cerbB2lx & L, 7 2/ BEH O50%L LA
epidermal growth factor receptor (LT, EGFR &
WEE0) LHEL, WA F - YR B»T
i, ZD80%LA 4% ErbB/EGFR fHFME %277~ L T
319, Z OB TEIECARIFRZIEC B W TEH
B oh, BEOBEIIRASHOBS2L TW
2D LHERINTVLEY, EESVEY Y ABHE
L 7R R O FE G MR W iE M B c-erbB-2 2 B A
TH5IEED, ZOERENER TSI L EREL,
AEPHOHEBBENOKRBERERCB T % c-
erbB-2 B FEMFHB ITEBBREENOZN LD
BFREEGETH R EHREL T3, EELORIT
i, EFEDD R LEERICHETTNERE RS
shehole,

KIGHE 281 5 aneuploid B F1%13, diploid iz
HARTRTH 2 & OwENL 99, BHEE, ) o
Higrts, H#ET & DNA ploidy t DM HEEEZ .2 R
», EBEOREEE, BB aneuploid DEIEH
BinL7: tDHELHB9, LrLERFIZE LT
X, FHER & ploidy & OIC#FHNERZ RGO R
oz,

5 R R R & PGs R X 0 Bl i D W T i3,
Koeffler 51913 leukemia cell lines % fjv> PGE, & E,
2, ZOEHEEMHLULZI L2RELTWS, 20E
EIEEMEI OEHBETF D 1 DL LT, Wiley 5k
baby hamster kidney (BHK-21) cell %# > PGE i
SHITABRMELZEIT I L 2HEL T3, PGE, &
R & OBEIC OV T, Bennett 555t - ILEHINY
HO PGE, B IEHEMBO 5~ 658 <, BEBOD
2H5DIEE PGE,EBEHZVLEREL TS,

SEOEE > ORI T, FEBEESIO PGE, &
ERFESEEERoZzh X D{EL, Bennett & & i3
DR T, 1L % Koefller'®, Wiley 70 fEERa5EHT
IR E X T AR ThH o7z, Bennett 5 DFER &
OB DWW T, PGs 2R 7% 2B PEREFIC B
WTED BB R R LT BTRENY B D SR OWSE
FEEEbha,

PGD,iZBAL Cit, &85 51943, L1210H MyRHS2EH
faT, Sakai 2923, human osteosarcoma cells (KSu
cell line) 2 fv>, ZhZNEBEMELNFIT2 %
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WEL T3,

PGD, k %88 B L, Stringfellow & Fitzpatric
520203 th B i fE R D B-16 melanoma i (B16-
F) @132 4%, mEBk (B16-F10) X b PGD, DA
ENE L, MEEEEI LI WI ks, PGD.S
melanoma #fE O MEREEEICBEIS L T v 3 ATREM %
WMELTWE, EESORETYH, HEEBERHMO
PGD, B3, HRICFE~REESNC LB L PGD, 3
JFEsRERE 2 HIHI U Ty 2 ATREMEARIE S iz, PGD,
DIFEEREEN I T B L L T3 PGD, 0 EEHEE
IR & 1OEIE OB BRI i M MR g SE O R
59355 Z L d PGD,OF D& b I/IMEEEEM (- 1E
HPEBRE R CHN @S EmE 2L T3
D EBbih 22,

Felz b IRATz D c-erbB-223 BB IETE, EFBREIC >
boTWd EDWERD B3, BHS ORI T, c
erbB-23+ e D PGE,, PGD, I 1, Rtafedit
DOEhE DEEIEDL - 12 (p<0.02, p<0.05), D
Z &b PGE,, PGD,i# » BT 2 %I L T w3
Rtk 2R L T 5,

Polgar &% PGE, 28 uridine ¥ X Uf thymidine B
DAHEIHIT 2 Z L 2#E L, Wiley 513 PGERR' S
HTABEFER T LREL T2, — /4, ILE®E
sarcoma-180, KATO-III 1= 3\ 7 PGD, 2 EEEANFLD
WHEIMHEIER 2RO L 2HE L, DNAEA S
LATH, AIET G +MBOER & S o, HET
BHEEO SHOEINSRAD sz L HEL T3,
= 5 0 ploidy OMETIZ, aneuploid TO s HIDIE
HELTOUERLTO» PG BE L DMIEBEDER
BEshdhol,

c-erbB-2#utaM: ¥ DI 2B L, Tsushima 5293 K%
FENFERER O DI £ low DI (=1.5) &, highDI (>
1.5) Kb Z O FHERE LR high DIBIER
FEPEr- T2 RELT0D, FEL DRI TR
c-erbB-25e @M D DI 01121, 41 & Hetapaik o DI
@Elzi’Jl 251 D EWEE E D (p<0.1), c-erbB-2%
Ak REET O AV BB 2 KB L Ty 2 ATREMEDS
R X Tz,
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Malignant Potential and Correlation between Prostaglandins, c-erbB-2
Oncoprotein Expression and Ploidy Pattern in Colon Cancer

Tsuneyuki Yoshida, Masashi Kanazawa, Hiroshi Mizunuma, Fumiaki Watanabe,
Youichi Kikuchi, Hisayoshi Satoh, Yoshiroh Andoh, Shinichi Takeuchi*,
Atsuo Tsuchiya and Rikiya Abe
Second Department of Surgery, Fukushima Medical College
*Ohhara General Hospital

The relation between prostaglandins, c-erbB-2 and DNA ploidy pattern was investigated in 55
patients with colon cancer (11 with hepatic metastasis and 44 without hepatic metastasis) to assess
malignant potential. The c-erbB-2 oncoprotein was immunohistochemically stained using a polyclonal
antibody. Prostaglandin E, and D, were determined by the DCC method. DNA ploidy was determined
from formalin-fixed, paraffin-embedded tissue using an Epics-751 flow cytometer. The positive staining
rate of c-erbB-2 oncoprotein in the positive metastatic group was higher than that in the negative group.
The DNA aneuploidy rate and mean of D.I. in the positive staining group were higher than those in the
negative staining group. Therefore, it is suggested that c-erbB-2 might be an indicator for assessing the
malignant potential of colon cancer. PGE, and D, tissue concentrations were lower in the positive
metastatic group and/or positive oncoprotein cases. These findings suggest that PGs might play a role in
inhibiting hepatic metastasis in colon cancer.
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