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Abstract

Cisplatin(cis-diamminedichloroplatium) is one of the most effective anti-cancer drugs being clinically used in the treatment
of solid tumors. Despite its therapeutic benefits, its use in clinical practice is often limited because of dose related toxicity.
It is known that yeast cell wall beta-glucans possess immuno-modulating properties, which allows for their application in
antitumor therapy. IS2 is a kind of beta-glucan derived from the cell wall of mutated Saccharomyces cerevisiae, which
exhibits anti-cancer activity in vitro and in vivo. The present study explored the possibility of combination therapy of IS2
with cisplatin. In experimental metastasis of colon26-M3.1 cells, prophylactic intravenous administration of IS-2 in combination
with cisplatin effectively inhibited tumor metastasis compared with cisplatin alone or IS-2 treatment in vivo. IS-2 effectively
enhanced Thl type cytokines including IFN- 7, IL-2, IL-12 and GM-CSF. Simultaneously, this combined treatment inhibited
production of Th2 type cytokines compared with control. These results suggested that IS-2 can be applied in combination
therapy with anti-cancer drugs to minimize their side effects.
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79| Atz HEREF3E2 cyclophosphamide, adriamycin,
cisplatin 5-2] F4AI7F 7}A]+= genotoxicityE- 7H4A|7]™(Tohamy
5 2003), &FFoFtglA|(anti-tumor monoclonal antibody)S
o|&3t F A7 BE I Y A I ot
(Liu S 2009).

Cisplatin(cis-diamminedichloroplatium)-2 118H¢F, A=<,
281 WPEY, HES 5 ohSE dESe) gEt FEEES
Uehdo= s, #2802 A5 (nephrotoxicity), 2
4, 7=, PoIAZEA] 2lo] Aol Alekg w1 glck Teang
5 2009). ol cisplatin®] 22Hg A5} AE Sl &
o) S ool Sk W AAE HAEY 5o WE
A7k o] Foj 2|2 YL m(Kim 5 2003; Ko 5 2009), H|ERZ
273 PRSI WA S2le) MekERLke] 8717} cisplatin
o 247)% A sKmyclosupression)2} AHERE A7 E
Aol in vivooll Al &2l tiMasuda S 2009).

Cytokine> HE 2 FFAYA ol WsHA TAE AlZ&H]
EEEH, Thl type®] o= MEZAH dIN-ES S7AI
Aol TRt RS e (Wang 5 1997), Th2 type
9] cytokine®] 7-¢-oll= gEl27] T HYRHSo| BAE
Az Hutg& Adfiste A2 g4 lrh(Hatanaka
S 2000). whbA], eFAEZo gt HYRhe-& A5k 7=
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1991; Lin & Karin 2007).

ol Aoz FUA ARl oMY HAES 243}
sl A B0l FABAS =ol7] flste, AAyA+
oflA /o] FelE Aol ff o wel=F 3 cisplatin
o] &= 4 & HYA|Y "I cytokine o] HI}e} FF
Aol A Soll Bto] ZAFFL 2N HAE-S A7
FUAE BEARAY 7S BT

1)
o d

WE U e

1. NEF Y MESS

T Aol AT B A v H ok A2
¢l colon26-M3.1 A ZF7} ARG E| Rl o, sz FA g
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1831 streptomycin 100 pug/mé7} 3 7}E EMEM Hjj X] of| A]
37C, 5% CO,9| Wiz AE Gx|5Hgch
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519 Wolo §rol AL Carlton 5(1981)3} Park 5
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YDP Hlj#]of| HFste] th=7] F717HA] B FAIZ] F 700 rpm
1557 YARSI 1~2 x 10° cel/ml7} E =2 34314 3
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Fig. 1. Production of cytokines from splenocytes of tumor-
bearing mice treated with IS-2. Data are expressed as means+
SEM.
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< 2003; Yoon 5 2008).

oJfl AtollA= IS2 T ol 3, ToF vk HIAkA|Z
£ F/T lysates2 AJR=51e] djEZF Q] HIYZAE B cytokine
o] IFN-7, IL-10 18] 31 1L-129] W3S 238}t Fig 19
X|€} o] Thl type cytokineQl IFN- 7 £} IL-129] A4S F7}
AlZ S, Th2 type cytokine?l IL-109] A§4+e] A7} 2
AUtk
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Fig. 2. Effect of cisplatin concentration on tumor metastasis.
Control: non-treatment and Cis: Cisplatin. Data are expressed
as means+SEM. Significant differences between control and
Cis treated groups are indicate by *p<0.05 and ***p<0.001.
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Fig. 3. Synergic effect of IS-2 on anti-metastatic activity
in tumor inoculated mouse treated with cisplatin. Control:
non-treated, Cis: Cisplatin, IS-2: beta-glucan from mutated
yeast and WT: beta-glucan from wild type yeast. Data are
expressed as means=SEM. Significant differences between
control and each treated groups are indicate by *p<0.05 and
**p<0.01.
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Cytokine £H|0f| O|X|l= &k

FY WSS =9 7] 918H cytokined] 2Ho] Fas}
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7 Q= Aoz I A tiDauphinee 5 1981; Andersen S
2003). 712]31, GM-CSF+= myeloid#] 9@ S4] QX2 7]
5& 3l HYxdEZo|th(Perales S 2008). IL-4= Th2 A
3E9] B3E =5, B Ao gt IgE A4kA=, 181
INF- 7 2} © 2 macrophage®] 715-& 2| A17]hRomagnani
1991; Urosevic & Dummer 2003). @2} Th2 type cytokine 2]
oj|gt EAL WY Ao gt FAA-EY AHE oI T
THRomagnani 1991; Yao % 2005).
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Fig. 4. Effect of combination treatment by IS-2 and cisplatin on cytokines production from splenocytes. Data are expressed
as means+SEM. Significance difference between normal and control was determined by Student’s #-test(1<0.001). Significance
difference between control and each treatment was determined by *p<0.05 and **p<0.01.



Vol. 23, No. 2(2010)

type cytokine¢l INF-y, IL-2= tumor control o] |3}
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