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Effect of Interleukin-12 on the Expression of E-selectin
in Mouse Model of Lewis Lung Carcinoma
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Background : Interleukin-12 (IL-12) can induce antitumor effects in vivo. This antitumor effect is associated
with T cell infiltration but the effect of IL-12 on the steps of T cell migration into the tumor tissue has not been
fully elucidated. This study focused on the effect of IL-12 on the tumor growth and the metastasis and on the
expression of E-selectin, an adhesion molecule which is activated endothelial specific in its expression. In
addition, we studied whether the expression of E-selectin is associated with the TNF-g, a cytokine that its pro-
duction is increased by IL-12 and has functions inducing a variety of adhesion molecules.

Methods : Mice of C57BL/6 strain were injected with Lewis lung cancer cells followed by either IL-12, TNF-
@ or normal saline by intraperitoneal route. Twenty eight days after tumor cell inoculation, metastatic nodules
of lung were enumerated and immunohistochemical staining of the subcutaneous tumors were performed with
monoclonal antibodies to CD4, CD8, CD16, and E-selectin.
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Results : In IL-12 treated mice, the subcutaneously implanted Lewis lung tumors were decreased in size and
the metastases were also decreased in number compared to control mice. On tumor tissues, increased infiltra-
tion of CD4+, CD8+, and CD16+ cells were observed in IL-12 treated mice compared to control mice. In con-
trol mice, E-selectin was absent on tumor vessels, but the expression of E-selectin was increased on tumor ves-
sels of IL.-12 treated mice. Administration of TNF~a increased not only the expression of E-selectin but also in-
filtrations of CD4+, CD8+, and CD16+ cells on tumor tissues.

Conclusions : These results demonstrate that IL~12 inhibits tumor growth and metastases through infiltrations
of inflammatory cells in mouse model of Lewis lung carcinoma and E-selectin may play a role in inflammatory
cell recruitment on tumor tissue following IL-12 administration. Also, TNF-e may have a role as a mediator
responsible for the IL.-12 induced expression of E-selectin. (Tuberculosis and Respiratory Diseases 1999, 47 :
161-171)

Key words : Interleukin-12, Tumor necrosis factor-g, E-selectin, Lewis lung carcinoma.
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o4 Tl LL/2 MEFE 2 dolse &
AL 7M1 U= Lewis #g AleFa, AR AR
& w7tz 37°C, 5% CO, wjekr]|o)A] Dulbecco’s
modified Eagle’s medium (4.5 g/1 glucose, 90%
; fetal bovine serum, 10%) (Gibco BRL,
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A) £9 200 mlE #HAAY. A9 4% para-
formaldehyde& =17} 38 m7ix) 7|19 Falo
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Fig. 1. Effect of IL-12 administration on subcuta-
neous growth of LL/2 tumors. C57BL/6
mice were inoculated subcutaneously with
LL/2 (1x10% tumor cells. IL-12 was
intraperitoneally administered into LL/2
bearing mice in a dose of 1 zg/mouse five
times every day. Tumor growth is expressed
as the volume (in cm?).
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Table 1. Inhibition of lung metastases of LL/2 by IL.-12 administration.

Group Control group IL-12 treated group
(No.) (n=11) (n=10)
No. of lung
22.7+2.6 86x+1.2*%
metastases

Mice were injected subcutaneously with 1x 10° LL/2 cells on day 0 and treatment with 1 ;g per in-

5ection of IL-12 five times every day was initiated on day 14. All of mice were sacrificed on day 28

and number of metastases enumerated.

Values are expressed as mean +standard deviation.

* . P<0.001 compared with the control group.

cos Ecos

Score |
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Fig. 2. Effect of IL-12 and TNF~-a on the induction
of CD4+, CD8+, CD16+ cell infiltrates,
and E-selectin. Specimens were scored using
set scales between 0 and 3+, designed to as-
sess the intensity and distribution of staining.
Scores for CD4+, CD8+, and CD16+ cells
were based on the degree of infiltration of
positive cells ;| 0, occasional positive cells
only ; 1+, sparse infiltration of positive
cells ; 2+, moderate cellular infiltration of
positive cells; and 34, intense positively
staining infiltrates. The scoring system for E
-selectin expression was . 0, absent stain-
ing or faint staining of an occasional vessel
only ; 1+, faint staining of several ves-
sels ; 2+, moderate intensity staining of
most vessels ; and 3+, intense staining of
most vessels. ¥*P<0.05 compared with the
control group.

9.5 +3.05 cm?®, IL-12 FjFA] 6.5+ 1.6 cm*o.2
IL-12 SoFolA] dZFd vis) FAHoE Fofdt
HaEge] A% JArE FEHUG (P<0.05 Fig.
1). =% IL-127} #dold] vlX= JFE H7i8h7]
A8 GME o] 28UFA ] the-AE TAEIY TE
g #do] FAHe] & IL-12 FAFAA vl=lF 8.6
+1.27, d=FlA 22.7+2.672 (table 1) IL-
12 242N FAZE fod 45 Yehid
(P<0.001).

2. IL-12 % TNF-oof 2fgt Jehi CD4+, CD8
+, CD16+ MZ2| &8

279 FgolA CD4¢} CD8 ¢ CD169) tig &
Jgdo Wi A4e 42 0.2+0.40, 0.2+0.40, 0.
4+0.502.8 GAQL AlEJL Aol @EEA] ggrd N
H, IL-128 53 ool Fgdlxz= CD4st
CD8 ¥ CD169] g H#E A7t 42 1.5+0,53,
1.7+048, 1.8+0.422 34N Mxe] Zp7} 82
5 icH(Fig. 2, Fig. 3). TNF-0& Fi& wlg-x0
Zohjjol= CD49} CD8 2 CDI169] 34 A2
27} (2} 1.6+0.55, 1.6 +0.55, 1.8 +0.45)7} &
=9t (Fig. 2, Fig. 3). IL-12 ¥2#3% TNF-e
EdT Alolole #od Apolrt glder IL-12 %
TNF-a Foi23} gizAlelde SAIA o2 f9
& xtol7} BE=E AT (P<0.05).
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Anti-CD4

Fig. 3. Staining of tumors with various monoclonal antibodies. Frozen sections of subcutaneous
tumors removed from mice 28 days after LL/2 cell inoculation were stained with either
rat anti-mouse CD4 (A, B, C), CD8 (D, E, F), CD16 (G, H, I), or CD62E (J, K, L). A,
D, G, and J represent normal control group ; B, E, H, and K, IL-12 treated group ; and
C, F, 1, and L, TNF-g treated group. Expression of E-selectin and infiltrations of CD4+,
CD8+, and CD16+ cells were increased in IL-12 and TNF-¢ treated group compared

to control group (All pictures x 400).
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