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Changes of Interleukin—2, 4, 10 in Sarcoma 180-transplanted Mice
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Experiments were undertaken to investigate the effect of cancer cell, sarcoma 180
(S 180) on production of interleukin(IL)-2, 4, and 10 in BALB/c mice. Splenocytes of
normal mice were incubated with S 180 cells. The culture supernatants were collected
at 2, 4, 6, 24, and 72 hr and assessed for IL-2, 4, and IL-10 production by
enzyme-linked immunosorbent assay. The production of IL-2 in the culture supernatant
of adherent cells exposed with S 180 was not detected, but it increased at 24 and 72
hr in culture with non—adherent or whole splenocyte. The production of IL-4 in the culture
supernatant of S 180, adherent, non—adherent, or whole splenocyte was detected, but
by co-culture with S 180 it showed significant increase at 72 hr. Also, the production
of IL-10 in the culture supernatant of S 180, adherent, non-adherent, or whole
splenocytes was detected. By exposure with S 180 it increased to 10-80 times in
comparison with the control. Normal mice were transplanted with S 180 into peritoneum.
Sera and peritoneal fluids(PF) were collected at 2, 4, 6, and 24 hr. The production of
IL-2 in sera was not detected, but in PF it was a little. The production of IL-4 in sera
or PF was detected, but it showed the significant decrease in comparison with the
control. The production of IL-10 in sera was detected in transplantation or control
group, and it increased in transplantation group. The production of IL-10 in PF showed
the increase at 24 hr. By exposure of S 180 tumor cells in immuno-competent cells
or transplantation with S 180 into mouse, IL-4 decreased in sera and PF, but IL-10
showed the remarkable increase in the culture supernatant of splenocytes and in the
sera. These data suggest that the unbalanced conditions such as suppression of IL—-4
production and overproduction of IL-10 /7 vivo may be responsible for dysfunction of
immune system.
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= TEEZFAM F2 M= 15719 KD e
2 133709 ofo|zitez OITOW ek 2= ¢
gl = ShfefolLt TME mitogen2 2 XI=2A|Z]
LW SZF uft AF Mol EXShs THEMZ

XHT-cell growth factor, TCGF)2AM 7|&= %o
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Sarcoma 1802 =&A|7|HL} offAe 54 =2 ¢
MNIEZE O|MAFE [EH MME0 LIEE  inter-
leukin—2, 4, 102 Y& EM5t0 AMEER st HA

B2 2 cytokine MM X2l M o|sis 20X}t S,

27! BALB/c Otf22M 4% 85 Wfel, AT 25 ¢
0 Mol ALESIACH

Sarcoma 180 MZ= SN HZSME M TF&I5t
01 BALB/C ofeAol SZuo LdFY ZHHSZ M|

T 22M(1x10° cells/ml) 1 mM% HZsto Al
B 2k A 75 UM E
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oA HZMZL EE2l= HYFE 2F50] FMA|
7l OIRAZRE HIES B4 Ho=2 ME5H0 4°Co
Hank's balanced salt solution (HBSS, Gibco, Grand
Island, NY, U.S.A.)22 23| MNA35ICt o2 &ZA
60 mme| =&k HA|(Costar, Cambridge MA,
U.S.A)dll &7|10 ChA] AlMsE HBSSE Jhst = HAl
o2 A 2F H[ENEZE REAIZFCE 0 M=
EFH¥S 15 ml Az Falcon, Oxnard, U.S.A.)oll
57 T 2732 S A20f LRSS ME BFH
e ME2 15 ml d& 2ol FZict. o] HI:E%
02 2&$H = HBSSE 13| &

108 &= phosphate buffered
saline (PBS)E o0|8st0f =¢lEl MEFE ZsiA7

2 EfotEH S HIIEH RPMI
1640 (Gibco, Grand Island, NY, U.S.A.) HfX|
(complete 10% FCS RPMI 1640)2 ml & 2x10° A
ZI} =EE EHSI04, 24 wells tissue culture plate
(Costar, Cambridge, MA, U.S.A)oll 1 m& 235}
0f 2A|1ZF B9t 37°C, 5% CO, HiL7[of &x[A|ZI &

S22 M Z(adherent cel)S M &gt LIHX| | F&

d M|Z(non-adherent cell)E 0|2 welldll FHCH £
P Z 71 E2X 5= wello= CHA| BEXIE 1 mIY &F
fct FaMMEeL H] FRLMEIL SESHE M=
whole cel) £/ =5t 1 miY EF5I%cCt 257t
F2 = 2 wellofl= 1x10*7H(10 w2l sarcoma 180
HIE% 7tetAct =222 M= sarcoma 180 M=
Zto| H| MM ZLHS uf 25 CE.

oII _|>|. 0x

K)A

I'

£ ZEAF|R| %2 24

Hi 2kA |7_: 37°C, 5% CO, HiZ7[0lIM 2, 4, 6, 24,
7oAt o2 SIQict Ztzte| AUXAIZE Hjko| Bt F
M vlyHsg st k2 300xgolM 1027
10,000xgollM 3027+ EAZ & O MEHE
Slof sjQF AEOMO| |L-2, |L-4, IL-102] MME X
stoict.
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6) IL-2,4,109 &F

Interleukin—2,4,102] £&-2 Mouse IL-2,4,10 ELISA
kit (Genzyme, Cambridge, U.S.A.)2 O[&3}3iCt.
Optical microplate reader (Model 550
microplate reader, Bio-Rad, Richmond, U.S.A.)E
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Table 1. IL-2 production in mouse splenocytes cultured with sarcoma 180 cells (pg/ml)

Times
Cells

2hr 4hr 6hr 24hr 72hr
AD+S5180 ND ND ND ND ND
NAD+S180 ND ND ND 2.28+1.07 23.8840.53**
W+5180 ND ND ND 10.99£0.54** 29.94+1.61%
AD ND ND ND ND ND
NAD ND ND ND ND 3.42+2.68
W ND ND ND 3.04£2.14 17.81+£5.90
S180 ND ND ND ND ND

Splenocytes were cultivated with sarcoma 180 cells for various times in RPMI 1640 supplemented with 10% FCS.
Adnerent (AD) and non-adherent (NAD) cells were separated from whole (W) cells after 2 hrincubation at 5% COx,
37°C incubator. Culture supernatant was harvested after each incubation time and assayed for IL-2. Data are
meanxSD. Triplicate culture supernatants were pooled and assayed in duplicate. ND, not detected.

*. P<0.05 compared with control, W group.

**. P<(0.01 compared with controls, NAD and W group each.

Table 2. IL-4 production in mouse splenocytes cultured with sarcoma 180 cells (pg/ml)

Times
Cells
2hr 4hr 6hr 24hr 72hr
AD+S5180 7.7710.74 4.32+0.25+ 6.5612.45 4.00+1.75 6.5710.49* =
NAD+S180 6.74+1.22 9.15+£2.19 7.2611.46 2.25+1.22 11.7510.49*+
W+S180 8.12£0.25 4.8412.94 8.46+1.22 4.30+0.28 13.1340.49*
AD 8.46+1.22 7.60+1.46 4.32£0.25 2.42+0.98 2.59+0.24
NAD 7.08£0.24 6.221+1.46 9.3311.46 2.5910.24 6.7410.25
W 8.64%1.46 5.01+0.74 7.6010.49 4.4941 .47 6.91+1.95
S180 3.6110.22 3.1110.49 2.08+1.46 4.144+0.98 10.88+3.66

Splenocytes were cultivated with sarcoma 180 cells for various times in RPMI 1640 supplemented with 10% FCS.
Adnerent (AD) and non-adherent (NAD) cells were separated from whole (W) cells after 2 hr incubation at 5% COa,
37°C incubator. Culture supernatant was harvested after each incubation time and assayed for IL-4. Data are
mean=£SD. Triplicate culture supernatants were pooled and assayed in duplicate.

*. P<0.05 compared with controls, AD and W group each.

**. P<0.01 compared with controls, AD and NAD group each.

oF  HEzxbM(adhernt, AD)MIZRFS| Hi2F  ADA| = WZoll S1802 F7Ist S I 24, 72A12F 2% WZE
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Table 3. IL-10 production in mouse splenocytes cultured with sarcoma 180 cells (pg/ml)

Times
Cells
2hr 4hr 6hr 24hr 72hr

AD+5180 8.09+3.81 13.82£0.47*x 15.17+£3.33 46.51£2.86%* 150.641+8.10%*
NAD+S180 10.79+0.96 10.27+£0.72 17.86+0.48+* 318.47+£12.86** 1,000.891+42.89+*
W+S180 13.48+1.91 18.87+£1.91+ 24.94£0.96** 581.33+£17.63** 1,495.271£4.29%«
AD 11.46+1.91 9.4440.96 12.47+1.43 10.79£1.90 14.16£0.96
NAD 8.09+2.86 9.77+1.43 10.46+1.42 12.4710.48 18.88+0.96

W 11.12+1.43 13.93+0.64 9.78+2.38 14.16£0.96 18.54£6.20
S180 10.79£1.90 8.4310.47 9.78+0.47 11.80£0.47 10.79£0.96

Splenocytes were cultivated with sarcoma 180 cells for various times in RPMI 1640 supplemented with 10% FCS.
Adherent (AD) and non—adherent (NAD) cells were separated from whole (W) cells after 2 hr incubation at 5% COs,
37°C incubator. Culture supernatant was harvested after each incubation time and assayed for IL-10. Data are
meanxSD. Triplicate culture supernatants were pooled and assayed in duplicate.

*. P<0.05 compared with control, W group.

**. P<0.01 compared with controls, AD, NAD, and W group each.

Table 4. IL-2 production in BALB/c mice ip injected with sarcoma 180 cells (pg/ml)

Times
Specimens
2hr 4hr 6hr 24hr Control
Serum ND ND ND ND ND
PF 4.55+4.29 3.41+£0.54 ND 3.42+2.68 ND

Mice were ip injected with sarcoma 180 cells (1x10° cells). After each time blood was collected from heart and
peritoneal fluid (PF) was washed with PBS. Specimens from 5 mice were pooled and assayed in duplicate for IL-2.

Data are meanzSD.
ND, not detected.
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Table 5. IL—4 production in BALB/c mice ip injected with sarcoma 180 cells (pg/ml)

Times
Specimens
2hr 4hr 6hr 24hr Control
Serum 38.34%1.44 9.3311.49%x 12.10£2.40%** 7.26+1 . 44%% 46.62+10.27
PF 8.46+0.24 2.77£0.49+ 2.94+0.25+* 5.36+1.22 6.221+1.46

Mice were ip injected with sarcoma 180 cells (1x10° cells). After each time blood was collected from heart and
peritoneal fluid (PF) was washed with PBS. Specimens from 5 mice were pooled and assayed in duplicate for IL-4.

Data are meanzSD.
*. P<0.05 compared with control.
**. P<0.01 compared with control.

Table 6. IL-10 production in BALB/c mice ip injected with sarcoma 180 cells (pg/ml)

Times
Specimens
2hr 4hr 6hr 24hr Control
Serum 24.3940.21%x 12.15+£5.73 47.1549.55%x 26.28+8.57 14.16+2.89
PF 13.48£0.95 14.83£1.91 11.80£2.38 14.16£1.90 13.15+0.47

Mice were ip injected with sarcoma 180 cells (1x10° cells). After each time blood was collected from heart and
peritoneal fluid (PF) was washed with PBS. Specimens from 5 mice were pooled and assayed in duplicate for IL=10.

Data are meanzSD.
*x. P<(0.01 compared with control.
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