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Fig. 1 Method for immunohistochemical staining

A) Staining schedule for Leu2a and B) Staining schedule for IL-2receptor
Leulb positive cells positive cells

1) Wash in cold phosphate buffer saline (PBS) for 15 min
4

2) Incubate with 1 I 10 diluted bovine serum (Flow Laboratories)

for 30 min at room temperature

4

3} Wash in cold PBS for 15 min

4) Incubate with 1 20 diluted biotin
-conjugated anti-Leu2a antibody
(Becton-Dickinson) for 12h at 4'C

4) Incubate with 1 : 20 diluted phycoerythrin
-conjugated anti-IL -2 receptor antibody
(Becton-Dickinson) for 12 h at 4C

4
5) Wash in cold PBS for 15 min
4

6) Incubate with 1 : 100 diluted FITC
-conjugated Avidin (Becton - Dickinson)

1
7} Wash in cold PBS for 15 min
i

8) Incubate with 1 : 30 diluted phycoerythrin (PE)
-conjugated anti-Leu 15 antibody
(Becton-Dickinson) for 6 h at 4C

|

9) Wash in cold PBS for 15 min

I
10) Embed in glycerin
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FELL, ChicA v 7 =4 v 20%A/ml & X
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Fh+ PGE,BEYHEBH & &8 & CHE
THLEREOC S TR EBR vs KR EBREL A
Z413.5+2.4pg/ml vs 13.5+2.8pg/ml, H ABHIRIM
HRWTIR11.1+2. 1pg/ml vs 17.8+3.3pg/ml, B
REFERNRIN T12143.4£25.6pg/ml vs 110.4+17. 4pg/
ml Th - 7o, BB L FFERHEORIV-Fho
MBI D REHFREREZRRD bhich T,

& Z 55 PGE, DR #IR /BRI (LIF PGE,
V/A K EERT) CFEBEITII13.312.4 L EffER

Fig. 2 PGE, levels in patients with colorectal
cancer and with cholecystolithiasis.

PGE, level
(pg/mt) *

L . 2 i
PB A \ PB A ov
cholecystolithiasis colorectal cancer

A : afferent artery

DV : draining vein

* . not measured

PB : peripheral blood,
V ! jejunal vein



19904F 6 A
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Botc (Table 1), % PGB O T CREREF
= 3 Fl GRREYIR32FIH 3 HI—10%) 23, Witk 6 A
B INARFEBY E L, ChHDEFORESR
BFH D PGE, V/A Hi311.2, 8.2, 12.9& %Y

Fig. 3 PGE,; V/A Ratio in colorectal cancer
patients with or without liver metastasis.

PGE, V/A Ratio

Mean +SEM
*  p<0.001

™ .
! e * o {.
| .8 e
o '.
| e ° S eI ®
L] L]
£ l'n.‘. . .: :
0 - '.d > _‘T: S 1
control no liver metastasis liver metastasis
(n=8) (n=32) (n=14)

O : postoperative
liver metastasis

Table 1 CEA levels and PGE, levels in colorectal
cancer patients

Liver me!‘astas-s:f CEA PGE,
Ago*Sex |Site | Hn | Size |, |  (ng/m) (og/mt)
| | (em) | ["PB [ DV | A | DV |VARai
T si M| s | HI | 08 | intra| 33| 40| 5 | 105 | 21 |
2)59M | Rb | HI | 1.0 | intra 35/ 37 7 | 182 | 2
DTM|Rs | HU| 3.0 | pre 3.9 3.9 17 122 7
4)5TM | C | HI | 2.0 | pre * | x 9 134 15
5 74M | A | H | 1.2 | pre 9.9 17.3 16 | 236 | 15
6)75M | S | H2 | 8.0 | pre |1340.61423 13 | 158 | 12
762M | Rs | H2 | 35 | pre 1.6 22| 17 | 8 3
8)52F | S | H3| 3.0 | pre 40| 38 5 27 5
929 F | S M3, 2.0 | pe [1012.2|1049.2| 8 | 140 18
10) 41 F | Ro | H3 | 5.0 | pre 298| 26 & | 106 18
MBOM|S | H3 | 6.0 | pre | 402.7| 402.8 10 150 | 15
12) 65 M | Ro | H2 | 1.5 | pre 22| 24 3B | 45 13
13)73 M| A | H2 | 80 | pre 3426 | 3450 5 68 14
14Y48 F | o6 | 12 | 20 | pre 60 58 8 | 19 | 15
T M ko | W1 | 1.0 | post 1.8 25| 14 | 157 | 11
58 F O Hl | 2.0 | post 7.7 82| 28 219 8
DEE M| S | HI | 6.0 | post 9.3 9.2/ n 142 | 13

PB | peripheral bload, A : afferent artery, DV draining vein
M: male, F:female, * :not measured

intra ! intraoperative, pre : ive, post | postop
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BEWETH, Fig. SCARLTRTEATH -1,

AR FFEBESIC 31T 5 R0 & ERSIRILF O
CEAfH: HFEBHEOELAE X LOHMERHE®T-
#2. Table 1 iR\ TEF12)4)5)D X 5 #22.0cm L
ToOEERICETRBN & EfEikiuo CEAE
LORIICIZ L A EENRED b RIgh o, KIEIM &
Wk D CEA B0 BRI ZEHFD bt D X141+
FEFISEINIDD 4 F1 (29%) TH B2, WThd H,
oL HIEEBICHh -7, Eic 3FIDMBFEBIES
CitTable 1 TR 4% X 5 c RREFHIFORM
11 CEA f & @ # Rl CEAERBERCETH»
fo.

2) FEEEER BRI & KAt o IR O PGE, &
E: ALY d i

Fig. 4 Correlationship between PGE, levels in the
supernatant of cultured medium of mononuclear
cells in the peripheral blood and in the draining

vein.
DV-PGE,
(ng/mt)
Y
10k =
T - =
T
N e AL
[ =a
5 (ng/mt)
PB-PGE,

PB-PGE, . PGE, level in the supernatant of cultured medium
of mononuclear cells in the peripheral blood.

DV-PGE, : PGE, level in the supernatant of cultured medium
of mononuclear cells in the draining vein.

Fig. 5 PGE, V/PB Ratio in colorectal cancer
patients with or without liver metastasis
PGE, V/PB Ratio

IUL a SEM
- : . L] _1_
0 *i e T PNf T 3 .
control no liver liver
(n=86) (n=15) (n=4)

PGE, level in the supernatant of cultured
mononuciear celis in draining vein

PGE, V/PB Ratio =
S : PGE, level in the supernatant of cuitured

mononuclear cells in the peripheral biood
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B R AR 0 & KAG M D B ER © PGE, £ 6E
% BT % 7o b\ IEBVEIT B AR I & KA i 2> 5578 5
NIHPRYEREL, 20O LET PGEEEYRAIEL
7o, TEOMIZIX Fig. 4 & bh 5 L 5 o E04EE]
BRDONI, U UIFERE LSRR & okt
15L&, ERBIRM LRI H T 5 BEERD PGE,
EERICRKEREZLORE L - (Fig. 5).

3) BRI KT 5 REEGEHRE & RES
AR E OB

PGE, V/ALLLEEDOKE S, BaEE, ) v B8
By BT, BREH (VETF) h ¥ omBaksen
AT L OMIC 3 MHF I EEREZRRD Lhieh o
7= (Table 2),

L2 LIBRERITIC 1 5 KEH AR EEORE &
PGE, V/Att & ## &+ % & PGE, V/A K2 G3©
127.8+1.3, G2Ti38.9+1.4, GITix12.2+1.4L 40
REECBENBE (G3) »HEBE (G L/ &<k
BIohTERL, G3& Gl: ORIt #FE¥mcH
BENBED LR (Table 2), ¥ HEEOBE#S -
DOBI#E R KT S L inf @ ¥R T8O PGE, V/A K
6.4+0.9% inf y 27" TH15.613.6, 3L inf g %
ATEL0.3E L LIS B L U A B EE T
Bt

4) BRFERFTIC R 5 BEAR O AEEKTIR
E

Leu2a B MMM AI, Leul SBEMEMIHREI
FALIK, 0% dLleulal ¥ Leul5ts 4 4 B
(Leu2a*Leul5*) 3 &M LA (Fig. 11). Leu2a*
Leul5*, bbby 7 v » 4 —T #la% & PGE, V/A
HE ORI IR B BRI RS b h s

Table 2 PGE, V/A Ratio and histopathological

variables
[1) <10 (n=10) 7.9%1.8
Size | 2) 10ewS  <30ew (n=25) 9.7+1.0 N.S
3) ews (n=10) 8.0+13
[ Depth of | 1) = pm (n=9) 6.7%1.0
ivasion | 2) ss. al (n=19) 10.0£1.4 N.S
3) s2, a2 (n=18) 9.7x1.4
Iy [0 w(-) (n=36) 8.4%0.9
L2 (+) (n=10) 115216
v v (=) (n=37) 81£0.9
2 v (+) (n=9) 9.822.0
|Growth | 1) infar (n=16) 6.4+0.9 ]
pattern | 1) inf8 (n=27) 10.3£1.1 J*}&
| 3 infy (n=13) 15.9+3.6 |
| Round cell | 1) Little or None(Gy) ( n =13) 12.2%1.4
afilvation | ) Moderate(G;) (n=15) 8.9%1.4 }

3) Marked(Gy) (n=12) 7.8%1.3

KGR ER D b R R FRIC &1 5 BT Rtk

H#steEE 23% 68

Mot (Fig. 6), ¥ v g —nf%v 20 78—
LIFIL2Y 27 % =) BRI CREE LA
(Fig. 12), 1L-2V + 7 — B33 PGE, V/A
Kokl edeohtHA L, BmEOBICH
Wi aoHEBEE RS bt (Fig. ).

5 KRERESE UFEEBHBE D PGE, RE/LLED

KBREG» L E# S h 5 PGE,£1319F0RHT
397.6+107.2ng/g wet tissue TH 5 DKt L, LB
K TE101.0+14.4ng/gwt. THH, BHEOBIKIX
HAFHNEEERRD B R (p<0.05) (Table 3a),
—7 PGE, O NELAR B OB c B E@ic s\
11341.0+135.7ng/g.w.t., E & I K B © 12186.0%
22.9ng/gwtTH Y, BEKCIIT BREMABY T
RIS LB U C S R SR b i by, BiEhE
HWERZIRD LR d o7 (Table 3b), & = 5
PGE, D &~ &L ® (R)%% R=100xcyclo PGE,/
(cyclo PGE, +PGE,) T4, BEMKCE T 3T
DREIERAZ. 244, 0% L IEREEREEED65.2+3.0%

Fig. 6 PGE, V/A Ratio and the number of
tumor-infiltrating Leu2a and Leul5 positive cells.

Number of L_eu2a and
Leul5 positive cells

Fig. 7 Correlationship between PGE, V/A Ratio
and the the number of tumor-infiltrating IL-2
receptor positive cells.

Number of IL-2 receptor
positive cells

¥Y=15.2-0.8 *X

r=-0.47, t=25
(p<0.05) n=25

L] '] »
o® .I...l L4 i

20 PGE, V/ A Ratio

T
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Table 3 Levels of PGE, and its metabolites in the
cultured tissue of colorectal cancer and normal
colonic mucosa.

Cancer tissue normal mucosa

x| Site | PGE, |oyloPGE,| Ratioc | PGE, |cyeloPGE,| Ratio |
sgfpwt | ngfpent (%) | ngfgewet | maigewst (%)

A | 25| .9 53 | 146.2 | 2004 | 62.2 |
R | 454 | 58.8 564 | 363 | 2027 | 84.6
c 60.4 | 68.0 | 53.0 | 104.8 | 172.4 622

Rs 70.6 185.8 | 72.4 1.7 65.4 83.0

5 | 54M | A 25.9 46.1 62.6 66.5 | 248.0 78.9
6) | 53 M A 138.2 | 280.0 | 57.7 66.1 240.6 785 |
| M [»] 118.4 | 2995 | 71.6 * * *
8) | 54 M s 408.6 | 417.6 | 50.5 139.8 | 300.6 68.3
9) | 68 F R 165.8 | 1114 4id * - *
0) 4™ R | 1646.3 | 2545.1 60.7 147.7 410 736
1) 5 M s 361.4 186.6 = 34.0 99.8 91.3 49.4
12| 14 M | Rb 386.6 211.8 | 35.4 41.5 90.8 68.6
13 12m s 310.3  270.0 | 46.5 115.8 | 256.5 68.9
14) | 49 F | Rb 2221 319 12.9 280.0 185.2 9.8
15) | 65 ™ R | 1440.0 | 762.6 | 34.6 121.4 | 2791 69.7
16) | 29 F s 198.2 167.1 45.6 106.4 | 161.6 60.3
1 41 F | Rs 751.2 | 254.8 | 25.8 56.3 79.2 58.5
18 73M A 446.0 1140 20.4 102.2 134.4 56.8
199 | 76M | R 243.7 166.5 | 40.6 | 134.1 159.0 54.3
EETR) 341.0 |43.2 Wi i86.0 | 85.2
£107.2 | £135.7 | +4.0 144 2229 £3.0
@ e | @ @ ® @

@:p<0.05 ®:NS. ©:0<0.001 +: notmeasured

{cyclo PGE,)

Ratio = ~———————————— X {0
(%) (PGE,) +(cyclo PGE,)

Fig. 8 The inactivation rate of PGE, in the pri-
mary colorectal cancer tissue with or without
liver metastasis.

Inactivation rate

Mean + SEM
of PGE,
(84} = * 1 p<0.01
I *
L L
.4
504 ! -} £
L] L]
ag ]
: ‘ T
L]
.
q L 1

no liver metastasis liver metastasis

(n=13) (n=86)

HEETH Y, FH@rOEMCELTHATERT
TEWER TR LTV, BEOMICIIHHFENCEE
EpRED BN (p<0.001) (Table 3c),

2L IFABEFEBHAORRABREABC BT AR
TEL329.9+5. 1% X FEFFEB A D51, 3+4. 0% 1t
LTH S EETH -7 (p<0.01) (Fig. 8). *i
SEETABHEBC 31 5 PGE, D NG (LR LRI
EBMITI56.6+4.0%, FFFEBMATIR69.4£3.1%
LRIEEMETH D, MAENCIEEENAD LR
1o (p<0.05) (Fig. 9.

6) PGE, V/A It & KB EMEE PGE, NELE DM
]
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Fig. 9 The inactivation rate of PGE, in the cul-
tured tissue of colorectal cancer and normal
colonic mucosa.

Inactivation rate

of PGE,(%) r s i Mean + SEM
100 * 1 p<0.01
# 1 p<0.05

cancer  normal cancer  normal
tissue mucosa  tissue mucosa

(no liver metastasis) (liver metastais)

Fig. 10 Correlationship between PGE, V/A Ratio
and the inactivation rate of PGE; in the cultured
tissue of colorectal cancer.

Inactivation rate

of PGE,
(%)
100 Y=68.7-2.6% X
r=-0.70, t=2.9
(p<0.08) n=11

10 i)
PGE, V/A Ratio

* BB 4 % PGE, R E LR DB\ EEH1Z &£ PGE,
V/ABEL 25 TE D, BEOBCIKTAZNCAD
HIBABE 3R & it (Fig. 10), PGE, V/A iz k
B CIEREEE 5 O PGE, BME L 1 EER
HEIED bt h -,

£ =

B RENEND D L ThiE, THELBHESSE
DEETHLHEEBELEETCR LB BELZITTS
3. BT 5 G0 HEE B REN O
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Fig. 11 A double arrow indicates a Leu2a*Leul5*cell(yellow) ; suppressor T
cell. A single arrow indicates a Leu2a*Leul5™ cell(green) ; Cytotoxic-killer T
cell. Right ; increased number of tumor-infiltrating Leu2a*Leul5* cells. Left ;
decreased number of tumor-infiltrating Leu2a*Leul5* cells

Fig. 12 An arrow indicates an IL-2 receptor posi-
tive cell (red).
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The Role of Prostaglandin E, on Liver Metastasis of Colorectal Carcinoma

Koki Sunouchi
First Department of Surgery, University of Tokyo

The role of prostablandin E, (PGE,) both on hepatic metastasis of colorectal carcinoma and on the local
immunity at the primary site was investigated. Forty six patients with colorectal carcinoma were divided into two
groups; 14 with liver metastasis (group A) and 32 without liver metastasis (group B). Samples were obtained from
the draining vein, from the afferent artery, and from the peripheral vein. The level of PGE, was measured by RIA
assay for each sample. The mean level of PGE, from the draining vein was higher than those from both the feeding
artery and the peripheral vein. These differences were statistically significant. The V/A ratio of PGE, (PGE, level
of the draining vein/PGE, level of the afferent artery) was also calculated. The V/A ratio of group A was
significantly higher than that of group B. Histological (inflammatory cell infiltration), immunohistochemical (T cell
subsets) and biochemical (inactivation of PGE,) examinations were performed to determine the local immunity in
about half of the patients. In patients with liver metastasis, inflammatory cell infiltration, IL-2 receptor positive
cells infiltration and the inactivation of PGE, were decreased. We conclude that PGE, could play a role in
suppressing local immunity and have adverse effect on liver metastasis.
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