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Abstract — In the previous report, E-kong-san, which is usually used for recovering health in
traditional medicine, has been shown to decrease cisplatin induced nephrotoxicity iz vivo and in
vitro.” The significant reduction of E-kong-san on the cisplatin induced nephrotoxicity led us to
investigate whether the effect of this water extract was a result of triggering antioxidation. In
monkey kidney Vero cells, E-kong-san at 5~10 mg/ml was able to attenuate 2 mM cisplatin-
stimulated cell death by 46.8% and 31.8%, respectively. E-kong-san showed strong free radical
scavengering activities on 1,1-diphenyl-2-picrylhydrazil (DPPH) radical and xanthine/ xanthine
oxidase (XOD) generated superoxide anion radical (O, ). We further studied the effects of E-
kong-san on lipid peroxidation in rat liver microsomes induced by enzymatic and nonenzymatic
methods. Moreover, E-kong-san exhibited significant inhibition on both ascorbic acid/Fé* and
ADP/NADPH/Fe’* induced lipid peroxidation in rat liver microsomes. Based on these results,
we suggest that E-kong-san protects the cisplatin induced cytotoxicity by its antioxidative
mechanism.
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4] superoxide dismutase (SOD), catalase, glu-
tathione peroxdase?zr2 &A% 7|A 3} metal che-
lator 5] H|EAF 7]Ho] d#A it
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Cisplatin #2] 3 in vivo 2 in vitro2] AFz3
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Alg} — MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphe-
nyltetrazolium bromide), DPPH (1,1-diphenyl-2-pi-
crylhydrazyl), XOD (xanthine oxidase), xanthine,
ADE,. NADPH, TBA (2-thiobarbituric acid) &
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MTT assay’-96well platecl] 2427 wj <3t
A Eo] 2mM3} 4mM cisplatin 100pl 2 &
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AEAE AASI WA 200 WE FYsled T 48
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Ol34te| Cisplatin R MESM ESEE -9
o] A A3 AEel Vero ME 5mg/mlzt 10
mg/ml F=9| o] F2+S 2mM cisplatin F% A%
AE =4 B3 g3 MTTHOR elsii)
2mM cisplatin ©5 FJFelA 78.3%2] HEE5A
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Foo|X Zhz; 4259 4.5%2) AEEHL ¥
O 8A o]gite] f4 e MESA UAE ¥
STE 20 mg/mlolde] o]FAF FRoME o)F
AA e BHoz Q3E AEEA S5 FAFA
Tk (Table D). = FE2 AMES /3 REE
mesnaE 22 Z7AA T3t Az 0.5 mMolA
59.4%2] AE54E Bt

O|34te] DPPH radical &M =& - o|3Atat
H=EAQ] glutathione?] %) wE DPPH radi-
cal & A=E %= JepSth 1 mg/mi ©}s} o]
A FRAME FE 21F3¢l DPPH radical®)
A gel(Fig. 1) 3190 50% HAAT)E o)F
| 35 0.26 mg/ml, thF 2] glutathione
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Table L. Effect of Ekongsan on the cytotoxicity of cisplatin
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Superoxide anion radical 40| CHEt A
8F Xathine oxidaseoll 23] ¥/ == superoxide
Aol o] FARE Feolgde Ah BEHE HIoH
(Fig. 2) 1C,2 0.72mg/ml, th=FE<Q] caffeic
acid®] IC,;2 0.3 pg/mke BT

XOD &4 K| & - ]34 26, 3.2, 45% 5
mg/ml °|FAF FEeA 742} 315, 359, 54.3%
9% Asl&2] F= 2F% XO0D 84 Ad& =4E
3oy F3 gtk X0D &4 4 AHHE Tl
ROS9 AL dAsh= 348 Byon olzite
IC,,& 3.8mg/miel™ tix k&S] allopurinol @l
IC,& 0.06 pg/mlo1T}.

gl¥| 2t oo|a2F0IM XF2KMEE AMEE - o]
TS &AA g B EhA A BRoA AFAt
o #oA e IA E4E BEAd (Table ID).
FroEHoE A3 a7t Folie 50%
AZAE Holg FEoA HEALH Wyt E4F
bl 7kzb 125 mg/miet 125 mg/mlE B YO EA
vl @47 whelA] 4 el His] oF 104
ArY 75 A E3E stk

il g

Azl 5& o]FAtY cisplatin fr= A HA49]
DAENE in vivo D in viro DTN FIVs}
Fout 1 2R 7)) disiM e ofF A AREA|
23kt

Cisplating /dollA] FAAZA Eo] AMEEE
Azyet Bgzom o AR AEe iy 9lo
o® o2 7 Az Fakgge] shuel 4 54
& AEW glutathione 59 §% Tfsidtee] 2
P} Al A E 35 B2 nat
7} o} oldg AEAge FEE SRE, 3

A e} HBEAAAC deferoxamone® 2 cisplatinf:

in normal monkey kidney cells

Ek mg/ml
Treatment Dose (mM) ongsan (mg/ml)
5 10 20
cisplatin 1 47.6+2.37a 27.612.15%* 31.5%1.65%** 58.311.99
2 78.31£3.80 31.3£1.72%* 46.51.06%** 86.912.29

*Cytotoxicity Index (%, M+ S.E. n=3)

Statistically significant compared with cisplatin control (p<0.05%**, p<0.01*%%)
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Table II. Inhibitory effects on ascorbic acid/Fe** and ADP/NADPH/Fe** induced lipid peroxidation in rat liver

microsome
. - 2+ 3+
Compound Ascorbic acid/Fe ADP/NADPH/?e. _
concentration(mg/ml) inhibition(%) concentration(mg/ml) inhibition(%)
14 999a + 7.6 25 916 + 119
0.8 63.0 = 9..6 1.5 85.9 + 11.0
0.7 56.7 £ 8.9 1.3 759 + 12.4
E-Kong-San
0.5 452 + 8.1 0.9 63.5 £ 9.8
0.4 36.7 £ 6.6 0.6 584 + 7.8
0.3 326 £ 82 0.5 434 + 6.6

“Data of inhibition(%) were expressed as the mean £ S.D of independent triplacate tests

100 4

80 —

60 —

40 4

Reduction of DPPH radical (%)
Reduction of DPPH radical (%)

20 -

2 “ & ® 00

Glutathione (ug/mf)

© o ) "l ) 2

E-kong-san (mg/ml)
Fig. 1. DPPH radical scavengering activity of vari-
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Fig. 2. Scavengering activity various concentration
of E-kong-san water extract and caffeic acid. on
xanthine XOD generated superoxide anion radi-
cal.
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