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Abstract : Interleukin-12 (IL-12) and interleukin-18 (IL-18) exhibit strong anti-tumor effects, and
induce cytokines with many similarities in function, such as induction of IFN-7 production.

Concomitant administration of IL-12 and IL-18 may increase the effects. In this study, we used
squamous cell carcinoma that spontaneously developed in inbred strain WHT/Ht mice. IL-12 and
IL-18 were administered alone or concomitantly to tumor-bearing mice, and the antitumor effects
of the cytokines were compared. As a result, the tumor growth was inhibited by IL-12 and 1L-18, and
prolonged survival. IFN-7 production was also increased. On measurement of cytotoxic activity
and NK activity, administration of IL-12 and IL-18 increased the activities. All these effects were
stronger in the concomitant administration group than the single administration groups, but body

weight decreased in the concomitant administration group.
The above findings suggested that the antitumor effects of IL-12 and IL-18 are exerted via T cells
and NK cells, which increase IFN- 7 production and enhance cellular immunity.
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Fig. 1.

This figure illustrates the schedule of medicine medication. This figure shows the schedule of

cytokeines administration and an experiments. Five mice in each group were inoculated in the
back with 1 X10° of murine squamous cell carcinoma cells on day 0. Mice received daily
intraperitonealy injections of either normal saline, IL-18 (1 ug/day), IL-12 (0.5ug/day), or IL-12
combined with IL-18 (0.5xg IL-12 and 1 ug IL-18/day) on day 7 to 9. Mouse sera for cytokine
measurement and spleen cells for cytotoxicity were collected 24hour after the third injections.

DL ES NK iEHIERIER % & 52, fila
HWREDOEWALICERE RS ERI LTV &
ZZONTW3, IL-12& IL- 18I HF TS
W& - THREEDRAZRET 20570, $fHT
®’59 5% Lz OMEIEET 2% LrL, Bl
VERDBEBEHITH 2 EDHMELH B0, hd
OFRIIEREBEECHEELZNRET S 0
BEALET, RMELERECET 2 bDEDI
Vo

AT TIE, ERFHR WHT/Ht =9 2IicHR
AL BEEORE LEEERVTIL-
12, IL-18DHUEBESNRIC D W TRETZIT > 72,

MRELURE

1. EEBREY

EFERRFEEFEIR ORI EEE 2 FERICT
SERRBLIC K D, ERFELTHELTWS
WHT/Ht = %, ftd 8 ~1288h (KE28~
32g) 2 1BfdH/c v 5PCE L, KEEHRR (£
)z vy VEERITEE) [FHBIICERS 87,
2. EBEOMHIR

EAEHR WHT/Ht =9 R ICEHARFEE L, M
B i kR L T W B R b R A
L7:o COfEEL, tumorigenic dose rate 50
(TDs) {EH514.4E Kdd TIERGEEETH 57,
3. AR OFEE

1) B ER

WA F WHT/Ht = 9 2ICHRBREL TV 3
BEEZEEMICEIL, BELALLVED
phosphate buffer saline (PBS, GIBCO) #%i
ZBTNCTHYIL, #1504 4 v ¥ 2 THRE
L7e THhiT PBS A MaZBER L, 0.25%
trypsin (GIBCO) %Nz #@#:L 721%, PBS T
800rpm, 3 [ElE.LEE L, PBS ICHBEES Y
120 HHARENDEE120.2%trypan blue THH
L, Z0OBROMIED viability 3o v + & b
0% L ETH - 1o, MIRIESERR I, [MEKETEAMR
L TAEMmiasor BE L ik, PBS T 1 X10"/mé
TR L 72,
2) Pt

IL-12, IL-18&REE DUBEER®RIC<Y 2 %
B L, mEscEsmt L, JEEL
10% fetal bovine serum (GIBCO), X b L7
b=A ¥ UHBRIEL000e /md CREARREE) &
UR=v)vGAYYa100U/m CREAR
) 7shn RPMI-1640 (GIBCO, LIF, H:#mg &
T3) AANLHT IR Yy —L ETE Y+ b
LEFSEBVTIECL, #150HEA v Va
I THEE UBHIREE Lc, Th% PBS T500X
g, S[EELEERL-OL, BEBIKICEHFES
+, 0.2%trypan blue ¢ 41T\, AMfasE
EL—ERICTHER L 12,



IL-12 / IL- 18D = v RARE_LFER It 2 BB R OMRET 15

Target cells were labeled with

Spleen cells were

5-bromo-2’-deoxy-uridine(BrdU) washed and suspended

at 37°C for 2 hours
J

in medium

¢

Effector cells and target cells were cocultured at 37°C
for 6 hours in 5% CO,
( E:T ratio 100:1, 50:1, 25:1, 12.5:1)

ELISA

Fig. 2. The method of cytotoxicity assey
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Fig. 3. This figure illustrates tumor growth curves of three experimental groups and control. Five mice
in each group were inoculated in the back with 1 X10° of murine squamous cell carcinoma cells
on day 0. Mice received daily intraperitonealy injections of either normal saline, IL-18 (1 yg/day),
IL-12 (0.5ug/day), or IL-12 combined with IL-18 (0.5ug 1L-12 and 1 ug IL-18/day) on day 7 to 9.Each
point represents tumor volume. Vertical bars indicate standard deviation. The significant of
differences between each groups were determined by applying Fisher's PLSD (*»<0.05. **p<0.01).

# : Significant difference from contorol (» <0.01).
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Fig. 4. This figure illustrates survival curves of three experimental groups and control.

Table 1. Survival days in the IL-12 and/or IL-18 administration

Treatment Survival days?
IL-12 & IL-18 42.33:1.3#]* b
IL-12 34.5¢2.0#]* o
IL-18 29.5+2 4%
Control 23.5+1.3
a: Mean = S.D.

b: Significance was determined by Fisher’s PLSD(*p<0.05. **p<0.01).
#: Significant of difference from control (p<<0.01).
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Table 2. Cytokine production by IL-12 and/or IL-18 administration

Treatment IFN- 7 ®(pg/ml) IL-4% (pg/ml)
IL-12 & IL-18* 2,467.4 + 54265 ¢ <15.6
IL-122 362.5+137.99, | <15.6
IL-18 2 83.6 +28.8 ° <15.6
Control 2 <15.6 <15.6

a:Mouse sera for cytokine measurement were collected

24 hours after the third injections.
b:Values are the mean+ S.D.

c:Significance was determined by Fisher’s PLSD(*p<0.05. **p<0.01).
d:Significant difference from control (# p <0.05 .## p <0.01) .
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Fig. 5. Cytotoxicity activity of spleen cells on the 10 days after tumor cells inoculation (24hour after the
third injections.) Spleen cells were tested for cytotoxicity against syngenic tumor cells as
effector : target (E : T) ration of 125:1,25.0 : 1, 50.0 : 1, 100 : 1. Target cells were labeled by BrdU
and incuvated with effector cells for 6 hours. The significant of differences between each groups
were determined by applying Fisher’'s PLSD (*»<0.01.). Bars, SD.

# : Significant difference from contorol (» <0.01).
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Fig. 6. NK activity on the 10 days after tumor cells inoculation (24hour after the third injections.) Spleen

cells were tested for NK activity against YAC- 1 cells as effector :
25.0 :

target (E : T) ration of 125 : 1,
1, 50.0 : 1, 100 : 1. Target cells were labeled by BrdU and incuvated with effector cells for 6

hours. The significant of differences between each groups were determined by applying Fisher's

PLSD (*p<0.01.). Bars, SD.
# : Significant difference from contorol (» <0.01).

Table 3. Cytotoxicity (%)
T ¢ cell Treat t E:T ratio
arget cells rea
g ment 100:1 500: 1 250: 1 125:1
IL-12&IL-18 20.6+0.9° ] 168+08# ,] 11.520.6* )+ 6.4+0.5" I+
Syngenic IL-12 13.9+0.4 #] }* 7.8<0.3" o] ]* 4.2=0. 2#] }* 2.4=0. 3#] ]
tumor cells  [[-18 6.4+0.5 4.6=0.2" 2.60.3 0.9+0.3
Control 0 0 0 0
IL-12&IL-18 32ﬁ:41#]* 19.1+1.5 10.41.2 6.9+0.6
YAC-1 cells  1L-12 22.4+1.6% ]*12 7+1.1% ]* 6.6+0.5% ]* 3.7+0.4 ]
IL-18 12.5+0.6* 8.6x1. 1#] 4.4:0.3#] 2.1+0 3#]
Control 4.1+0.3 2.9+0.2 1.2+0.2 0.9+0.2
a: Mean = S.D.

b : Significance was determined by Fisher’s PLSD(*p<<0.05. **p<0.01).

#: Significant of difference from control ( p<<0.01).
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Fig. 7. Body weight of mice at killing. Each bar
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between the groups were determined by
applying Fisher’'s PLSD ("p <0.05).
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