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Effect of Ziziphi Jujubae Semen on 5-Fluorouracil
Induced cytotoxicity in Cultured Vestibular Neurons

Il Hong Son, Jung Hun Lee®, Yu Sun Choi, Jae Kyoo Lee, Hyung Su Kim, Yong Suk Lee,
Whan Bong Lee, Ki Wook Choi, Bu Ki Min, Sang Su Kim, Kang Chang Lee', Myeung Hwan Ryu’,
Ho Joon Song®, Young Chan Lee®, Young Mok Jeong®, Do Gon Ryu®, Seung Taeck Park®*

School of Medicine, 1. Department of Graduate School of Oriental Medicine,
2. Institution of Wonkwang Science, 3. College of Oriental Medicine, Wonkang University

To evaluate the protective effect of Ziziphi Jujubae Semen(ZJS) on 5-Fluorouracil(5-Fu) in cultured vestibular
neurons(VN), neurotoxicity was assessed by XTT assay after VN was exposed to 3~24ug/ml 5-Fu for 48 hours. and
also, the neuroprotective effect of ZJS was measured by XTT assay in these cultrures. Cell viability was remarkably
decreased dose-dependently, after the treatment with 12ug/ml 5-Fu to cultured VN for 48 hours. In the neuroprotective
effect of ZJS on the toxicity induced by 5-Fu, ZJS prevented the neurotoxicity induced by 5-Fu in these cultures. From
above the results, it suggests that 5-Fu is toxic in cultured VN and herb extract, ZJS has protective effect over the
neurotoxicity induced by 5-Fu.
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Fig.1. A dose-dependency of 5-Fluorouracil(5-Fu). 5-Fu-induced
neurotoxicity was measured by XTT assay in cullured vestibular neurons. Cultured
cells were exposed to 3, 6, 12 and 24ug/ml 5-Fu for 48 hours, respectively. The
results indicate the mean+SEM(n=6). *p{0.05:p<0.01
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Fig2. A time-dependency of 5-Fluorouracil(s-Fu). 5-Fu-induced
nedrotoxicity was measured by XTT assay in cultured vestibular neurons. Cultured
cells were exposed to 12ug/ml 5-Fu for 12, 24, 48 and 72 hours, respectively. The
results indicate the mean+SEM(n=86). *p¢0.05™p(0.01
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Fig. 3. Dose-response relationship of Ziziphi Jujubae Semen(ZJS)
for its neuroprotective effect on 5-Fu-induced cytotoxicity by XTT
assay. Cultured cells were preincubated with ZJS for 2 hours before exposure to
12ug/m 5-Fu for 48 hours. The resulls indicate the meanSEM(n=6). *p(0.05

a Z

5-Ful= S-phaseol] £01X 02 2310 MEZF7E Yol g
oZA MEO ZAloh} BYE AAghs AREHE 7IAI
o 33U HHY B E oI5k 019 BT AR S ME)

&2 22 09 SHOF Q%) A8 BAgg xelsl] 23

HMe N2 ASKIZICHT P, migik 2 @TolMe gt
A220) AX01(Z]9)9] FES Wiy BEAFMNEZE LR
sl RAY) Y5k 5-Fur} 3~24ug/m177})<]9] 23210 sk 8
R YAl NBNEE 48417 B9 g & 5-Fud)
MEEMEIE XTT assayol] 951 AZTYZEGO] VoA &
ASiACE I A 470 Wiy BFEAZMAE MiSH 5-Fud
=0l HlEEkd MEUESS A, EF] 12ug/ml
5-Fu9] AzlolA] XTT50%k0] Uiehdth 2 489 ol A=
5Furl il A9 RFNZMEN EHEANE UERISE
Bl ole MoonS(1991)%0] 4F 9] wiY HF{EAHEol
5Fug AZid 23 AZENE UeERicks 72 ne gAlsH
@k = Agohl 99 el G3R AEE oA MY 5-Furt
ALEXNS LEM AL ollE 5-Furl ABAZMEY HEF
718 waigto 2A® ML 5E ZEhL ol & MEUE
89 ZAE HOZA MEELS Ve ROF 4Ecy.
I 3hio) 7HsA S 5-Furt RNAY &l &4e A2 ZA]
A phlREdol ARE Fol MEO HESE ZMIAE
TRSET wiAE = GobtY. 8, 5-Fud MZEHo] tist
R ZE0 7JS9) ek XA Asle LBAIRY S ul
ool $FF W9 HHAUZME 12ug/ml 5-Fug 4817 &
oF ME)5] Mol 30~140ug/ml9) ZJS7} 249 BEE ¥
A4 ME1er A 5-Funte] Aeglol Higkd AZA ol
HEIer ZJs9) =Tol nigisld MEY WEGO) BF BV A
o2 Ugehdrl. 8], 140ug/mio) ZJS XlolA] AES) YEE
2 5Futte] RElA] ME9| BEEQ! 37%0] uisled 88%(p<0.05)
Z 805 5718 ACE UERCRA ZJSe 5-Fud BHe
Wol5IAT) & Adlo)4) 5-Fuol it ZJS9) Wol 3= ot
5Fuol] 98t MEAZMIY MEF7IE4E 757 YolgoR
A 1A AZWESS Z7RIFE Jhsdol § ASE 44
B, w59l 7FsAE 5-Furt AEQ) DNAJ) Bl &4
S ZJSE TARIGH B¢ o)n) NEZE oi3} ZJS7} 5-Fudl 9
$ DNAY £412 whaigtoEx™™ 11 Z3t DNAgHe) 3%
o] MZY MERO] E7IEUS 7FEHT MiAE & irh

oF

4 £

5-Fluorouracil(5-Fu)7} 81 DEAZA Zol vIRlE goke
ZAWY) Y5l ol3] =59 5Furt 2tz Zgke sidoolAd
NANZE A7 EQ MEist & 5-Fuld] MESHE ZAKK
on, w3k 5-Fuol Sk miZhE AZSHo) thd SNFEEQ
AYROV(Ziziphi Jujubae Semen, ZJS)8] WoiEHE XTT assays
ofl o5l Bl M E HE s4Be uiyst RFEUEA
TE 3~24pg/ml 5-Furt ZEHE iAo 48417 S v
3t 237 5-Fug) sEol Hizislkd MEYEE0] {FsHl A4
QUch EF 5-Fuol 8t MEEHol thdld ZJSe MEYEES
201514 BI/NRILSEA 5Ful BHOR REY MEEYS
FAsHA Yolsltt

olAlol B HE 5Ful M0 il WHEUGMEN =

- 148 -



MBRERBRAEO] GLUCOSE OXIDASES] 8) <4¥ i He-gdalgHze] Suid ghdgol nixl: g%

AENE Vel om ZJse U2 SIFEEC] 5Ful =4& 8. Rosen D, Siddique T, Patterson D, Figlewicz D, Sapp P,
glojghet] me EIE0IATE Hentai A, Donaldson D, Goto J, O'Regan ], Deng H,

A 2

of EBE 2001dE FHTH=E21A 3 fFuEin wn] 9

YRR Aol QJaiA dTE.

- 149 -

. Morad M, Jonasson J, Lindstein ]

Rahmani Z, Krizus A et al: Mutation in Cu/Zn superoxide
dismutase gene are associated with familial amyotrophic
lateral sclerosis. Nature (London) 362:59-62, 1993.
Distribution of
mitomycin C induced breaks on human chromosome.
hereditas 74;273-282, 1973.

%;. J—J___E_ ‘1_ 10. Elion GB, Kovensky A, Hitchings GH, Metz E, Rundles RW
: Metabolic studies of allopurinol, an inhibitor of xanthine

. Hobson B, Denekamp ] : Endothelial proliferation in oxidase. Biochem Pharmacol, 15:863-880, 1986.
tumors and normal tissuesa; continuous lavelling studies. 11. Borenfreund E, Babich H, Martin-Alcuacil N : Coparisons
Br J Cancer 49:405-413, 1984. of two in vitro cytotoxzicity assays-The neutral red(NR)

. Michikawa M, Lim KT, McLamon JG, Kim SU : Oxygen asnd tetrazolium MTT test. Toxic In Vitro 2:1-6, 1988.
radical-induced neurotoxicity in spinal cord neuron 12. Zhang Y, Talaly P, Cho CG, Posner GH : A major inducer
cultures. ] Neurosci Res 37:62~70, 1994. of anticarcinogenic protective enzymes from broccoli:

. Suzuki J, Fujimoto S, Oba M : The protective effects of Isolation and elucidation of structure. Proc Natl Acad Sci
combined administration of anti-oxidants and perfluoro- US.A. 89:2399-2403, 1993.
chemicals on cerebral ischemia, Stroke, 15:672-678, 1984. 13. Moon CS, Park HS, Kim JJ, Chung YT : A study on the

. Fernando MR, Nanri H, Yoshitake S, Nagatakuno K, cytotoxic effects of mitomycin C and 5-Fluorouracil in
Minakami S: Thioredoxin regenerates proteins inactivated cultured rat fibroblasts. Korean | Toxicol 7(1);13-20, 1991.
by oxidative stress in endothelial cells. Eur ] Biochem 14. Chung YT, Choi MK, Kim JJ, Kim JM, Park ST : A study
207:917-922, 1992. on the cytotoxicity of adriamycin on cultured rat

. Mayevsky A : Brain redox state monitored in-vivo by myocardial and endotherial cells. ] Chonnam Med Sci
fiberoptic surface fluorometry. Brain Res Rev 7:49-68, 1984 2,221-229, 1988.

. Mattson MP, Cheng B, Smith-Swintosky VL : Mechanisms 15. 4¢1&, #829] : 91419] polyacetylene 4 £0] 7HHHePG2)
of neurotrophic factor protection against calcium- and free 4 1929 MESAA uviXle AT ASHui=E
radical mediated excitotoxic injury: Implications for treating 30;35-51, 1993.
neurogenerative disorders. ] Exp Neurol 124:89-95, 1993. 16. ZEZ : Q14t0] CCloll Q5 Al THEA W AR Aol

. Choi DW : Ionic dependence of glutamate neurotoxicity. ] o|Xl= gkl sk, A QiR 137114, 1972.
Neurosci 7:369-379, 1987. 17. 0]3191 : wrA|Sk A&, AEE3IAL p60-93, 1984.



