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Effect of Salviae Multiorrhizae Radix on The Cultured Mouse
Hippocampal Neurons Damaged by Reactive Oxygen Species
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In order to evaluate the cytotoxic effect of reactive oxygen species(ROS), the cell viability was measured by
MTT assay after cultured mouse hippocampal neurons were treated with various concentrations of xanthine
oxidase(X0) and hypoxanthine (HX) for 5 hours. And also, the protective effect of Salviae Mutiorrhizae Radix(SMR)
on XO/HX-induced neurotoxicity was examined in these cultures. XO/HX significantly decreased cell viability in dose-
and time dependent manners when cultured mouse hippocampal neurons were treated with 5~40 mU/ml XO for 5
hours. In the proteciive effect of SMR, SMR increased cell viability dose-dependently after cultured mouse
hippocampal neurons were preincubated with 30~120 pg/ml SMR for 2 hours. From these results, it is suggested
that XO/HX is toxic on cultured mouse hippocampal neurons, and herbe medicine such as SMR is very effective in

blocking the cytotoxicity induced by ROS.

Key words :

Xanthine oxidase, Cultured hippocampal neuron, Salviae Mutiorrhizae Radix

g4aE AbeitlL g 510 AISE FUEoEA OlA

o] &A7loll &4 F71 uliol] 019 4 &4 M EL £E
oA ESIBIANE FUsiciE RS olm) & BT Atdo)ny.
webd] e gitae AlZuol QXS U superoxide
dismutase(SOD)E H]E35}0] catalase &=  glutathione
peroxidaseg} Ze iigtg sl sl 22 HEE7] w2l
152 Aol el ol Gk nix|x 2ITY. T8 8
ol AE, & HEY 8441471 eIN9 MEL ZE o FF
AL UlX 22 AgEA &Ko 2d4khe B9 A4t
S |Tg 2ok olig} AMzol ARG U= N-methyl-
-aspartate(NMDA) =8x19] &4 S STl MEW Z&
U EXANUCEA MEQ BEE oA MEZE &UA &
2% Lol7ii cal *-dependent protei kinase C(PKC)2] 1t

o\o

rio 40 o E o
t:)

ﬂHU

AAKAL : 014%, B2 TEA] AMES 11261, A3 R43E
- E-mail : kcl207@wonkeang.ac.kr - Tel : 031-390-2367
- F22003/04/21 - 22F : 2003/06/03 - RHER : 2003/07/23

HRETY HaN 238 2Eche 49 YW 7
ol HIEYHQ thALE ZENECZA B3 MEY TLARY A
AT, weh FUY SIRFES 44049 A
ol tidl 711 &g HEa] Askd 2 ARE EES vlU2E
BAL ABBHIM RES) AFE ALBI TP, A37A
HWHIRl &840 Held 7IFeEE wy AHIMIBRIEE
H1E58ld phospholipase A;9] &4 T nitrite(NO)Q1O] ¥1S0ll
I3} peroxynitrite®] £42319] 44 S0l Led Uk, 22
of gdilaE ZAFLEEFAEEE BIR6IH At HESH
F2 A HOIoF HUBAIHA] 849 MEZHo) g
B0l EOXIA HACH?. ol MEZW ERIBIEAY &40l
40 QJ8le] A CREAM B= Ee4ihg UEE £y
o] MEY HAHC) HAIGSS AT 2R HHHN. 2
Z 20N AEY FEF0A ZES gHISEZo) Xjof ¥
HEFI 22 tRIAIEEE XFo FaEel EHEE0]
RATE L HAIHHA olF 0|83 HHY AFEH o YU
dg oI ek UK. E3], Skl Yool Hislel Yol
L B2Hgo] A ALL A9 glo] F7I & StiE Fojsid

rio

rh mﬂ 1114
o= fio

- 1008 -



Hlo] gkl o3l £AR WY HoMIZMEN viXlE B8

BT 0] 2 Q% $8B0IL} MESHo| A2l VBRI eEths
AEE XD Ao, el oA BUSEBO WolE
ol Thel 71HolL} B Al talE RIS Leid AN &
OL} A QaUEY BIEESY Folo] 93l WY ol
7} i FoMirk BIg0| ol 21 ULk, B BEY
ol &3k ChAM ZROE U2 21 42 R X BBl
HE gREEOIL BUEE, MBS0 dBl AYS T U
2 ol @0t 9780l Ak e}u}“” :Lauon H]:tﬁﬂ%k

= =
S5 HHA Ola X*%@l AlEEA =2 E‘Ol\/} HHel 71H
Tgol gws| olFNXA EJS&D}“S“)

2 dFE 447 iy 439 sintd gy 2ol olx]e=
HEENES FASIL S 844kro] 41aHE &4ol] il HF
REEQ) T G2 AWK ATl a0 2SR
xanthine oxidase(XO)@} hypoxanthine(HX)0] dBsLE X§
H ujgdolA AAMNIE MEISH & M2 YEEE ZAGK
on W g =TeE XO/HXY Meldo) AT A
Helgh & ol fgks ZABIAC

s R Y

b

1. Ml ZuhQ}

Az suBAZE 4FY HFERQTE HE 05%
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-free®] Hank’s balanced salt solution (HBSS, Gibco) .8 3] Al
3 ThE M EZE 1,000 rpmoliA] 15 27} AFA|ZACH AR-E M
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A7l e mgl (Gibco)2 2 A2
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Art TUE MZE 5% COy/9%% airZ AFE Z27HolA
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= A&lo] AFESE 9FA| & xanthine oxidase (XO, Sigma)$}
hypoxanthine (HX, Sigma)2.2# 2 A& ALE3617] AA5A
99 AHMSS |ojol =0l & XOE 1 U/ml, 100 mU/ml, 1
mU/ml¢ RANES, HXE= 1M, 100 mM, 10 mM, 1 mM&] X
Foig 7tz o] detael BES e 48 g Ay
PoF M5 2R3 LS AT migde] H7IA A
st
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XO/HX7} iR imIZ M Zol mixle FEE ZAIBH
25l UFAIZF BHEEC) MEZE 0.6% D-glucose 7} EEP
MEMOZ 33 A& % 01 mM HXJ} Zgtelo] e 5~40
mU/ml XO7} 232 E3He uigNolAd 5 A17H S Aeie ths
24351t
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XO/HXol tiE wale gBe TP skl 20
mU/mIXO/0.1mM HXoll AZAAZE Xeldly] Hol 30~120 p
B/ml DHFEE0) 242 ZUT ALl 2 412 B @A
70 % 0189 QG ZAISKY HEZD Bla EABIGCH

6AIZWEE (cell viability) 24

MTT(3-(4,5-dimethylthiazol)-2-y1)-2 5-diphenyltraxolium bromide
(MTT, Sigma)24} 2 Mosmann”9] ol wieh BakAC & ui
oko] 2E= FHuAA ZTol B HZE3 50 pg/mliE i 871
g 2ml ¥ @o} 37C, 5% CO.2 ZEE F7lojM 3 A7 &
HiQFSIRITE BHQ} 243 % phosphate buffered saline (PBS,
Sigma) O 2 33) AP T FFFTAZ 503 nmoljA] FBTE
ZF5l R Bl ZARBIACH
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XO7} 5~40 mU/mlo] EEE E&E 2219 weitold]
HORIBHMEE 5 A7 SO QS 3 AIZY WESS MITE
Mol )3k EAKSH B3 Fig. 13} 2o
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Fig. 1. Dose-dependent response relationship of xanthine oxidase
(XO) in cultured mouse hippocampal neurons. Cytoloxicity was measured
by MTT assay. The results indicate the meanxSD for 6 experiments. *p(0.05: ~p(0.0!
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5 mU/ml XO& #2i¢t 22 tixTol ngkd NZYEE
2 83%Z LERG M 10mU/ml$} 20mU/ml XORZlolAle 2t
Z} 64% 2 52%(p<0.05)2 LIERGTE. 3 40 mU/ml XO Aglol
AE 36% 2 ERITHFig. 1).
2) Alzhd gt

AlZ¥e] Haloll whE XO/HXQ) @gkg #445)7] fIsi 20
mU/ml XO$} 0.1mM HX7} ZEHE uidHolA] AZHNZE 1~
7 A7 St S & MEHESE FAR 2T 1 A7} s ol
AE 2ol BI5k 76%Z WEROLL, 3 AIREH 5 A1) B
ol 2z} 63%2} 48% (p<0.05)Z UIERdTE K87 A1 mi e
ol A= 25%(p<0.01)2 UERITHFig. 2).
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Fig. 2. Time-dependent response relationship of xanthine oxidase
(XO) and hypoxanthine(HX) in cultured mouse hippocampal
neurons. Cytotoxicity was measured by MTT assay. The results Indicate the
mean+SD for 6 experiments. *p<0.05: *p<0.01

2. XO/HXoll thg} thtZEEE (SMR)S] &3t

XO/HXQ E4oll tht HIEEEQ gHE Yok #l5t
o SoBMEZE 20 mU/mIX0/0.1 mM HXel| H2)dl7} Hoi
30~120 pg/ml HT 9 SMRo| Z+zt Mg ufiRktollxd 2 4|7t
B0 Bl & MEYEES ZASINICH
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Fig. 3. Dose-reponse relationship of Salviae Multiorrhizae Radix
(SMR) for its neuroprotective effect on xanthine oxidase (XO) and
hypoxanthine (HX). Cytotoxicity was measured by MTT assay. The results
indicate the mean£SD for 6 experiments. *p<0.05

20 mU/ml XO/HX 2 sjuhlZ M 2ol Xeldt ZS HZE
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xanthine oxidase(X0)9] Z}Zt E&Toll 0.1 mM hypoxanthine
(HX)ol E&% oA slekIZNEE
C4g MTT assaydp QI8t MEZHYEEE ZABIACE %8
XO/HXQ] MZEHo gt R EE (Salviae Multiorrhizae
Radix, SMR)9] ¥&rg ZTALSE?) 8l 20 mU/ml XO/0.1
mM HXoll AZMEE 5 A7 £ &EAIFI7] Aol 30~120 pg/ml
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g/ml SMRE] AgjollA& 20 mU/ml XO/HXTHS Rl 4%
9] MEMEE 43%0] HI5Ho 78% 2 UERL RIS MZUEE
9 £718 VERIT} (p<0.05). Y19 ZIZRE] XO/HX= 437
o Y sl BM zo) MESHE e or Egt SMRi}
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