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The effects of Chenwangbosim-Dan and herbs
on Mouse neurcblastoma 2a cells damaged by hypoxia-reoxygenation
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Objective : This study was designed to assess effect of and Chenwangbosim-Dan(CWBSD)
herbs on Mouse neuroblastoma 2a cells damaged by hypoxia-reoxygenation.

Method : Mouse neuroblastoma 2a (N2a) cells were measured by MTT assay and LDH
assay after 48h hypoxia and 6h reoxygenation. Mouse neuroblastoma 2a (N2a) cells were
treated by CWBSD and herbs.

Result :

1. In MTT assay of hypoxia CWBSD and BJI, SJH , IS, CHR, HS among all of herbs were
effective. Especially CWBSD and IS were highly effective.
2. In MTT assay of reoxygenation SJI, SJH, Y], IS, BJI were effective. Especially SJI, SJH,

Y] were highly effective.

3. In LDH assay of hypoxia CWBSD, DS, DG, SJH, OMZ were effective. Especially CWBSD,

DG were highly effective.

4. In LDH assay of reoxygenation all of herbs except CWBSD and BJI were generally
effective. Especially CHR, SJH, YJ, OMZ, HS were highly effective.

Conclusion : The results suggest that CWBSD, and it's ingradient(especially SJH, CHR
and SJI) may have protective effect on condition of oxidative stress.
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Q=0 628, =™HY: 713, M A: 7/14
WAXNZXE : golet M2EYHA| S2F 37(E Hselelay shabeal MAMMDS g
Tel 1 02-958-9188, Fax : 02-958-9104, E-rnail : aromagi@khu.ac.kr

_15_



- EEMOIR ErkS0| Hypoxia-Reoxygenationol 2|3l £4H#2 Mouse Neuroblastoma 2a Cellsolol A= #% -

I.# &

=AA7Y FAF S/ olo] wE A
Bt F3Yoz Jdd =AARL ABY F
Qe xste] Ag D g el e Bl
AFHD Uk Ao Aystd &9 37
o2 Q% =@z Usdte ‘BNL
Aol e TS 4T vk FAMLME E
@ Ao fEAY A8 dzselEe o
o7 dde2E FERI glon od mE
ge a7t oAz Qe

ol @ BAMAM ZTAS wdhe] Bx)

x Hilil A}%Q gasiA ALe 9%
o g 2y @A)
4R €] szsg:a w3 g 9% gare Paks
A AEe Fustads ystd ARsgn
APAHE A@A o] Hol w}. EH X ujx
24 ALe 98 gAY g o
AyPF<ld Vit E(a-tocopherol)h FEAH
A EetA A e HEg Zolx AlgdNE g
solmHel Ay 58 ZQFga 34T o
AN E obd 1 Adrt Z2HEA Z3)
) gulm o2 #4kshAlQl ginkgo biloba,
Vit C, selegiline, nicergoline® &= X3
Fo| A RE dxdoluPe APLES %o#
gduztA Buste] A ge AHAE B
I:]_5,7—8)‘

FH Pk o4 ANV ARATIE B
A olFAT B L] B AT
ﬁﬁ&} Eﬁﬁm /\ﬁ-\f@ﬁ{alm’ ﬁchﬁéﬁfan)
wpBY mEEEED, @, et 8
%Jﬁéﬁ%ﬁzw), nn%t@a#” m;ﬁw“”, s
s, sk, RS, &
EETD, MR ED, ATHEKTFY Sl &
9 277 ue Ruvt gt @vEE &
ﬁggzs)’ ETE%), @ﬁ%), ﬁg%) B%IS) EN\IS),
R, AL, kY, T o arshas)

of og Buzt Uk £F 3

248 fsw“sq P E7E 29 A7
o =]
=

AbE" KEROLAES WRE
skl QoA &A 3 vhEE AWSHA
st fEMIES el BEES 9A 39 L
ne EA ste dEHA APl KEW
DOftel disted Fd AFHe mLFCe PC-12
cellel iz A¥gZ=z, FFTIFEHR PS-,
PS-2 9 APP #x2d 9AlTEE Role A
o2 Jehy dxsdlolny A7 ot Ag
o 889 5 & AR BAYL HIHY
on® zoAYe 53 FUFEoRE FF
AAFAgA, dRgY, At ojxFA Lo K
k=Lt

B AggAEe g FAstsHS Fe
3t7] 998 MEFZA NeuroblastomaE AM&
34 th. Neuroblastomats 4H3}2 A E# 29
g AFATLge ta A7V Awje
e okze EHAT¥ olgHm gow,
M EZe  hypoxiaZ 2 A ZFY

hypoxia®t A3+ A3}etz wkSo] o=
35)

fin o

, reoxygenation® 2% 7% free radical

of o8 &4to] obr|Hol® BBARANMY &
Mm% FER 43 F5H] gt o]& o
sz hypoxia-reoxygenaion®j] 4] 2]

neuroblastoma A EFE o] &3 HEEIEE
2 i R FETOl o3 &4l &l mA
v 2ne] MEFT 34?3"?} 2 dojth

71E KEMOS #4 dFde Fastan
2 Aie] Add AF °ﬂ ols} ob7lH& H

NAAEEAR i &3%E neuroblastoma
AEEARDLE o] &3ty vl A3 AL 8l

g asnz B2
Neuroblastoma 2a AXE&

Ad A AAE mouse
o=, gHofEol
AAAA XL hypoxia - reoxygenation =&
B Axe A AEEFF=C ¥
ANe g3 47 2AMHY AL, hypoxia A |

_16_



4+ reoxygenation MzZ|H A$ ZHF HNE
ol A (MTT assay)#d HMELEAHLDH
assay) A 4, #rtetd {9 A4

A9l7)o] Humdte ujolt)
0. 8 &

1. H¥t,

1) 4

(1) BEhrel K

£ Age A8d e AFystn
BeholA U R FAstd AgIAT
Aol AH4E BFRE KEMLAT KEH
LiHE T HERsolth KEMLSIY 2
4 2 7 gekEe £3e sgnps 24
2 s

7t wEEMY EEAS AW 139 Y8
&% S Zoh(Table 1. 2.).
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Table 1. Names of Herbs Used in the Experiment.

Herb Name Botanical Nme
KEFHCH
iR Rhemanniae Radix
M= () Coptis chinensis
AE Panax ginseng
=1 Angelica gigas Nakai
hRF Schizandra chinensis Baill.
ik il Thuja orientalis Linne
BECW) Zizyphus jujuba Miller
%% Scrophularia buergeriana
f1# Salvia miltiorrhiza
- Polygala tenuifolia
Abbreviation of herb
Herb name Abbreviation
XEHCH CWBSD
AR SJH
NEE®) CHR
A& 1S
=4 DG
KT OMZ
il g BJI
MECM) SJl
%% HS
& DS
B Y4
Abbreviation
DMSO Dimethylsulfoxide

3-(4,5—dimethyltiazol—2~-yl) -2,5—diphenyl

MTT tetrazolium bromide

LDH lactate dehydrogenase

DMEM Dulbecco's Modified Eagle Medium
PS Penicillin/streptomycin

FBS Fetal serum albumin

ELISA enzyme linked immunosorbent assay
PBS phosphate buffered saline
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Table 2. Prescription of Chenwangbosimdan

Herb Name Botanical Nme Doselg)

SHE Rhemanniae Radix 8
NE=Z Coptis chinensis 4
BE® Acorus gramineus 2
A# Panax ginseng 2
=1 Angelica gigas Nakai 2
hkF Schizandra chinensis Baill. 2
K% Asparagus cochinchinensis 2
% Liriope platyphylla Wang et Tang 2
HFE Thuja orientalis Linne 2
MELCY Zizyphus jujuba Miller 2
X% Scrophularia buergeriana 2
Bk Poria cocos Wolf 2
& Salvia miltiorrhiza 2
BE Polygala tenuifolia 2
Ersd Platycodon grandiflorum 1

Total amount 37

2) i

(N2a) cells2
American-type culture collection (ATCC)A}
(Manassas, VA, USA)A 74" AL 244
SuF(AEd, od) AFHA Esire
< 5% dimethylsulfoxide(DMSO), 10% fetal
serum albumin(FBS), Dulbecco’s Moadified
Eagle Medium (DMEM) ®llx]o] <42 iel3
oF E#ste] ZQ¥ winith FA8le] ALEEA
=3

3) HEE

DMSO$%} 3-(4,5-dimethyltiazol-2-yl)- 25-
diphenyl tetrazolium bromide(MTT) assay kit
= Sigma Cooperation(St. Louis, MO, USA)
A Fs T, dehydrogenase
(LDH) assay kit= Roche  Applied
Science(Penzberg, Germany)ollA T3t}
Dulbecco’s Modified Eagle Medium(DMEM),
Trypsin, Penicillin/ streptomycin(PS)&
Invitrogen Cooperation (NY, USA)lA F+¢ 3}t

Mouse neuroblastoma 2a

r

pak

lactate

Qo8 Fetal serum albumin(FBS)¥ JBI (d
T, ), 96-well plate= SPL(XH, &)l
A Z47] FL3H

2. Hik

1) fife] &

Mouse neurolastoma 2a X9 wW|gd
DMEM + FBS 10%(v/v) + PS 1%(v/v)& A}
£ dger A% 100mm T2 ZHNEE A}
&3l AEE F238At. Confluence?t 80%
7F 39S 9 trypsin(0.5¢/100ml, FFFE)e
2 AXE 5 T FHE F 1 x 106 7
A ekt Mxujgzoe] 37T, 5% 9
CO2 =71oAM dA 2-3¢ A=H 225t

2) Hypoxia®} Reoxygenation

Hypoxia Z712 hypoxic chamber(H2 5%,
CO2 10% N2 85%)& o] &3to] 449 FHFol
2hdE e HGe AzHE METL uf S
5213 reoxygenation %L hypoxia 7oA
WgE AEE dRBAL F AAHA 249
W72 &A agsid

3) MEEE WEMTT assay)

MTT assay+s Sladowski9) W< wa} 3
FAPY. MTT assays BHc F2zH4

o3ty w=@Ael  £8&4 7|FEJ  MTT
tetrazoliume AL He  H¢L£A49
MTT formazan(3-(4,5-dimethylthiazol

-2-yl)-25-diphenyl-tetra-zolium bromide)2.
2 FdATIE AEY 5HE o83t AW
o]tl, MTT formazan® ¥F =+ 540nme
oA Hdizt =9, o] AN 49 %
T Aohda At 4% AMEY Asisd
ge wg o™

N2a A EE& 96 €dEolEd 47 100 9
FAFG A 1x104N2 Fulste] oF 2443
Faol T sheiA 37CE widstn
FE298 7+ sz A 4 Ad
Ao hypoxia condition® # ¥ 10 9

N1 oot 2
e e

N
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MTT solutiong #H7Fg 3 2A17F wggot
of 3A17F ¥ 10p8 o) Fv]E MTT €9 (A}
AlA A FE A%E Smg/ml & PBSE& o) 5
°ojir  04m ADAR e A& B3t
I O2AF o gt wigd AAHUAT
Z+ 4 o] A" ZulFE(formazan)S 100 wf
9] DMSOZ *olx ELISA reader(Emax,
US.A)E A&t 490nm M E2 =2 EF
3Tt AEBHE(Cell Viability, %)= &
7 o] FYstHrt.

AT & control® & oldel OD.
#He Ax FAZ 100% Sz AFosta,
U A3 0D, &g AR Bs
]

Cell Viability = (2 8 A +control )

gokEo] mlRe AHE v oE
9 FEE JEoz FHA H0pg/mloA FH
1,000ug/mlE Z 33t 5719 FEo|A AAI3E
%

4) ffuEH BE (LDH assay)

Roche Applied ScienceAtel A A3 ¥ LDH
AbgEte] EHAskth. LDH
(lactate dehydrogenase)= HlE"‘ o &A=
BEAEAN B B Axee FHstA FA
qh A x ol -"E%Q q4E
FuiEel w2 wEed. 4E€¥ LDHE
Z k3 Nad+ ZHE 44k
171, ol Nad+7} 4tz el

[¢]

ki

assay kitE

x wat 340nm
ol FF=sF Wzt Aoz RE ATy

2 g [DHY BHEE =43 5 ¥,
LDH (lactate dehvdrogenase)©™ A XEZ]
EABE L2 AN A9 AELE 27

a2 @AW, AEehe] E48 U4 A9 AX
Ytoz RFulglmz  LDHO Aol &3
ot A4 9% AET &4 233 &7
]' ATn 2EAE F AUtk F AXY 3

2 AEAeA= Aﬂi«} HAAHE e 2Rt
AU B 4 vk 480nm oA °]-°4 FE 5
Aote WS AHEstn Ak BEsA A
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100n19] AFTH HEEAE dato] F A&
3087 Ao A B ‘_v% Al At
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& ELISA reader (Emax, U.S.A)i 490
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Cytotoxicity (%) =
{((A¥A - (-)controld ZHI+[(+)
o] k- (-)controlat 9] Fk1}x100
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= g sl Ay &
g 71£o8 A& S0pg/mlolA #Hi 10001
g/mlE T3 579 e FxdA AAs

5) izt e
Agld ojd mE Azt URSE
SPSS(MA 110 ol&s $A EAstsith

7v 4221E ZF dose ¥R sample TAF 5E
301 ¥to]o} A base linel thate Zb dose B
2 Mann-Whitney U 25& A3 81, 23
o EAH 94 dRe AIF /AdEs

p<0.05 FEAA FsA
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Table 3. The Rate of Extraction from Herbs.

Herb Botanical Name Rate of Extraction(%)

Chenwangbosimdan 23
Rhemanniae Radix 11.62
Coptis chinensis 7.85
Panax ginseng 7
Angelica gigas Nakai 21
Schizandra chinensis Baill. 27.5
Thuja orientalis Linne 4
Zizyphus jujuba Miller 10.03
Scrophularia buergeriana 48
Salvia miltiorrhiza 21.5
Platycodon grandiflorum 29.38

2. A

DFER BB

£A #gEEYol hypoxia-reoxygenationol 2
¥ mouse neuoblastoma 2a Hpael o
Fgg Potry] st A §@EYol
Haee] Mgl uAeE 54 &7 hypoxia
—reoxygenatlon°] Wie EEE RE ARE o9
osly] Y3 AgL AASA

@ wEYo) FHe N2a iz vAE &

Fig. 1(A).o] Yeld uvle} Zo] MTT assay
e HANFERT KIEMOFS 9431%, JIFE#E
2 9F3R%, 4 9F10%9 ANEFHE=TL
7} vElgth Uz g gl FAdel
v AESAEN=E o FotAh

Fig. 1(B). LDH assayl M = &&E A 93}
BaTel v 4t A
Y AR e JER AT

kT Ase o3l8 AT " ¥
2 Z& Yehd Atk odebA 2 A7) AHEE
A BE HikEo AL Aol AMEF
Aolvt MEEA #ojstn A Fohe AL
ojulst gt

EwEeY A9 lmg/m 9 FEZ9A LDH
assay® ZA¥}E I AAE MEAE {237
ol ko] AP o] &FH7t FAAEHY
t},

3H

7<]

} rlr rk)

= = = R v
I BE JFEE0

100

8

CYlotoxicity(%)
&

NomalCWBSD SJH  YJ D8 DG OMJ S3 B 18 CHR HS

Fig 1(A). Cell viability of mouse neuroblastoma 2a cell
influenced by herbal extracts in normoxic condition
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Fig. 1(B). Cytotoxicity of mouse neuroblastoma 2a cell
influenced by herbal extracts
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] X =

assay® <3 Ad N2a MEE= oF 24 A7k
e 4 74 9-(H24), ME9 F

RNom, 2

AE F2L JAFHo] e =9 ZAALH
(N48)ell H[s] A E7} 25% oA 7% -
HoF 3 glth Hypoxia £ oA LDH assay
2 A3 A4+ Fig. B)Y 2o] 4843 4t
AZFGA o] AAFo] v]E 2.38) o4 LDHZ
Aol F7tso] AE T AAF £Ato] Aoyt

©:

&g BdEng

¥¥H reoxygenation F7o|A MTT assay9
AIdE 4N ALAT F ALAFTFL ol ™
FEE FA wskon, 48A17 Abad T A
AEsFE 2aztgA e Ao do& F713A
Qo] Aot A 22 ZAe LDH assay
T BT AAFTFAG F FIHHORE 6A|7H
AaAFFe] HAS W AEENS BAFJT
ol 48A17he] AALFTFAE F F7HAA At
AFTFL N2a MEo] dAAE AFAZL A3
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N2 N4 N8 HI2 HI2MFB HP4 HR4+6 HI8 HIBHB

Gordtonciea

Fig. 2(A). MTT assay of hypoxia—reoxygenation injured
mouse neurolastoma 2a cell.

N: normal condition, H: hypoxia condition, R: reoxygenation
condition

xicity (%}

Gioto

Fig. 2(B). LDH assay of hypoxia—reoxygenation injured mouse
neurolastoma 2a cell.

N: normal condition, H: hypoxia condition,
condition

R: reoxygenation

2) KEMOfel MG REd WAs
L ES

KEFOFF] A$- LDH assaytME hypoxia
9} reoxygenation =7 EFolAM MERIZEINI}
e

7t A¥AIE Table 4.9 2kt hypoxia
Z79 LDH assayolE 2003 500ug/ml A}elol A
= ¢ 3454 2z azst 7k 1000ug/ml
742 A "k reoxygenation 279 LDH assay
AME hypoxiaZZ# W& ZAFHE EAH

HypoxiaZ7 ¢l MTT assay?lAE& 50001 A
1000ug/mirte] FZolA ol F23 AEXE
AE7t F74gg. F2 a%zdA aAE
kAol LDH assayold st vlsdo
Reoxygenation =79 MTT assayole ¥+
2 agrt #E=EA Futh

ol&=
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Table 4. Effect of Chenwangbosimdan on Cellular
Viability and Cytotoxicity of Hypoxia- Reoxigenation
Injured Mouse Neurolastoma 2a cell

(unit: ug/ml)
dose

assay 0 50 100 200 500 1000
LDHH 49.43% 4491+ 46.88+ 43.06+ 23.89t 23.65%
10.50 1.77 1.76 1.44 0.54x%  1.24%+

LDHHR 4992 4759t 49.99%t 4448+ 2641+ 18.16%
4.02 419 3.33 346  0.97++ .78

MTTH 0.49% 043+ 046 050 0.56= 0.72%
0.04 0.03+ 0.02 0.03 0.02++ 0.07++

MTTHR 0.60f 0.49+ 049 051+ 0.58* Q.65+

0.15 0.03 0.04 0.03 0.04 0.04

all values are mean(S.D).
* 1 pd.05, =+ L p<O1

3) KEMLITL) BukEo) MiEBES K&
o ¥ & MR

@ Hypoxia 79 N2a M X mz= &
k59 F3}: LDH Assay

Neuroblastoma 2a A|XEFo] F1aia
hypoxiaell 18t £A el XERMOLA T
1070 ®k7}F wXe= A%E d73l7] 9ty
hypoxic 712 AXu)kdo] #&9 lactate
dehydrogenase (LDH) & A& ZA}stath.
7} FeFES A& 50 pg/ml oA 1,000 g
g/ml A}ol8] 5712 FEE FoFgon ok
Eo| FoAHA dkE WE T 1 A
£ Table 59 Q=)

Table 5. Effect of Herbs on Cytotoxicity of
Hypoxia Injured N2a ceil.

(unit: 2 g/mi)

dse 5 5 100 200 500 1000
herbs

oy M216% 4673 MT9E 4644t 454TE 4753

823 662 353 620 384 825

‘216t 2888 2819t 1750r 3091% 3634

823 737 707+ 793+ 454 7.9

b 194 3TTE 3073t 342t 1548+ 2Bz

1050 4.08++ 487+ T6les 190+  10.25

ps  S249% S589% SAS6E 5583 S204r 4900

319 116+ 358 100+ 170  2.98

b 216t 3383 J066: 5180t 413 4gN%

823 810 1170 1247 1048 628

o 216 @284% 39 5070+ 6907 6614

823 297 441 957  11.08++ 3 74ws

ovp ‘043t 4750% 3709t 654t 7SI 353

1050 844 278+ 335+ 268« 1.16ws

o BOIE 1758t 1783: 15208 1550% 142

289 058+ 1.27sx  O.T0xx  1.67ex 007w+

o BT 2BIOt 2023% 2900+ 2005+ 1915

525 5.62er 54drr  4.68ex  461ex  341ex

y, A9t 4745 5444 3B 4634 FO65E

3.19 1.93 2.91 1.63%+ 181+ 523«

all values are mean(S.D).
= 0 p<05, «x D pOt

@ Reoxygenation 2739 LDH Assay

KER LT z3d 1070 Mo}
neuroblastoma 2a A|¥F9] reoxygenation
of &gt &EAtel viXle &AHAE AT Yt
of AEujckde] #%% lactate dehydrogenase
(LDH)S #84& ZApsqch. 4+ <88 HA4
50 pg/miollA 1,000 pg/mi Abelg] 5749
TEE FoHZoY ¢Eo] FAHA A4S

2 ¥%3sty 1 A3E Table 6°] E3oh
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Table 6. Effect of Herbs on Cytotoxicity of
Reoxygenation Injured N2a cell.
(unit: g/ml)

\% 0 50 100 200 500 1000
herb

Bl 53.83% 78.79% 79.82+ 7418+ 63.75%f 53.81%
1.13 8.68«+ 615+« 030+ 625 10.38
CHR 53.83+ 33.07+ 21.45+ 15.83% 22.59+ 51.87+
113 6.26%+ 4.32+«+ 215+ §.08++« 8.33
0G 49.92+ 61.76% 48.71+ 49.36+ 38.48% 39.15%
4.02  3.64+= 470 291 3.56%% 213+
DS 72.47+ 58.53t 60.10+ 60.25+ 57.89% 70.36%
9.13 2.00%x 2.66%» 252+ 1.42+x 2.70
HS 53.83+ 53.25%t 54.79t 51.23% 40.40+ 3567+
113 539 747 815  4.41xx 4.11#+
53.83+ 62.88+ 60.57+ 63.02t 46.18% 45.04+
113 989  8.01 8.30  4.95%x 5.13xx

oMz 49.92+ 55.86t 50.31+ 46.94% 4571+ 36.07%
402 233+ 250 4.46 4.46  3.59%»
SUH 35.07+ 17.91% 2351+ 24.04%f 19.89% 18.84%
3.98 0.65xx 1.05%x 1.73x* 0.45+x 2.40%*
X 49.92% 5542t 4584+ 49.06% 47.44% 39.79%
402 10.09 228 3.9 4.37  2.70%+
72471 47311 51,49+ 44.92+ 49.64% 50.65%

& 913 2.23xx 1.69xx 2.03x* 1.52«» 3.28%x

all values are mean(S.D).
* 1 p<.05, *+ : p<.01

TT Assay

Ligsl 1074 ek}
neuroblastoma 2a MXEZF2} hypoxiacl 9%
ANEZFRAGH Fae vAE anE A7)
2]3ted 3—- (4,5~ dimethyltiazol-2—yD) —2,5~
diphenyl tetrazolium bromide (MTT)E %
sty HEZeo %AE formazand FFEES
A3 ot

@ Hypoxia 2749 M
KEG O =

174 ™ 25 2006 -

Z 22 H4 50
Atole] 5719 FE
AHA EFUS WHE
Table 7.9 BHt}.

lg/ml <A 1,000 ng/ml
2 RaRgoen okZo] =
g3t o AFE

Table 7. Effect of Herbs on Cellular Viability
of Hypoxia Injured N2a cell.

(unit: zg/ml)
dose 5 56 100 200 500 1000
herbs

oy 052% 0.53+ 0,62 0.56% 0.56+ 0.66+
0.05 002 003 004 002 004

o O0-44% 057+ 0.57% 0.55% 0.52+ 0.41%
0.07  0.03++ 0.02+ 0.03++ 0.03 0.04

b 0-55% 0.48% 0.43% 0.41% 051+ 0.48%
010 010 004« 004 003 0.04

og  0-59% 039+ 0.40% 0,51+ 0.56% 0.60+
0.08 005+ 014« 006 003 0.10

L 044% 051E0.53% 0.49% 0,53+ 0.53+
040 009 005« 0.06 0.05+ 014+

o 049% 067+ 0.69% 069+ 0.68% 0.74%

0.08  0.03++ 0.04+ 0.06+* 0.01#x 0.03%»

oyp  0-49% 0.36% 0.35% 0,36+ 0.49% 0.50+
0.04 010+ 006+ 0.06%+ 0.05 0.08

o 073 0.63% 0.64% 0.68% 0.64% 0,86+

0.05 003« 0.02+ 005 0.04 0.02%

o 051% 044 0.44% 0.49% 0,542 0.56%
041 005 005 001 004 003

y,  052%0.62%0.71% 0.63% 0.59% 0.42

0.02 005 010 0.07 0.07 0.02%«

all values are mean(S.D).
* . pd.05, *+ : p<.01

@ Reoxygenation =72 MTT assay

KEHR O X3d 1074 Bk 7}
neuroblastoma 2a Al¥F2] reoxygenation®l
5 AEFAEAH Aro A EFE A7
371 9138l9]3-(4,5-dimethyltiazol-2- y1)-2,5
-diphenyl tetrazolium bromide (MTT)E %
gt M o] £AHY formazand FFZE =

- 923 -



- XE#MOFA2 EokE0| Hypoxia-Reoxygenationof 2|l £ 42 Mouse Neuroblastoma 2a Celisolo| x| = ¥ -

Arat gt

Zk oFE-& A 50ug/miol A 1,000ng/ml At
ole] 57je FEE FAEHIoW 1 AFgEe
Table 8.9 R FHr},

Table 8. Effect of Herbs on Cellular Viability of
Reoxygenation Injured N2a cell.
(unit: zg/mi)

\Qi 0 50 100 200 500 1000
herb

0.66+ 0.63f 0.70+ 0.77f 0.75t 0.75%

B 005 0.02 0.03 0.04+ 0.02 0.04«
CHR 0.69+ 0.51% 052+ 0.50f 0.53f 0.55%
0.07 0.03*x 0.02%x 0.03%* 0.03%* 0.04++

DG 0.60+ 0.53+ 0.57+ 0.63f 055% 0.53%
015 0.02 002 0.06 0.09  0.08

DS 0.56+ 0.42+ 045+t 047 048t 0.54*

0.09 007« 0.06 0.03 0.05 0.05

HS 0.59+ 0.48% 049+ 047 049+ 0.50%

0.10 0.09x* 0.05%* 0.06%* 0.05%* 0.14x»

IS 0.59f 0.57f 0.65+ 0.64+ 0.61= 0.66%

0.08 0.03 0.04 0.06 0.01 0.03

oMz 0.57+ 0.53% 0.52+ 0.50+ 051 0.56%
0.08 0.04 006 0.09 0.05  0.05

SUH 0.62+ 0.80+ 0.77+ 0.56% 054t 0.72%
0.05 0.01*x 0.03+x 0.03 0.05 0.09

sl 0.45+ 0.56+ 0.57+ 0.66t 041 0.49%
0.18 0.0t 0.02 0.07 0.06 0.05

vJ 0.57+ 0.57+ 0.61+ 0.56%f 0.69t 0.42+

005 005 0.08 0.056 0.13  0.04#=

all values are mean(S.D).
* 1 pc.05, *+ 1 p<.01

4) ¥R W ¥

z79 1LDH assay (LDHH),
reoxygenation Z719 LDH assay(LDHHR),
z79 MTT  assay(MTTH),
reoxygenation =719 MTT assay (MTTHR)
47}2 Ay oFE2d aaE A Ast
W o}2] E(Table 99 2t}

Hypoxia

hypoxia

Table 9. The Summary of The Experiments.
it A8

LDHH LDHHR MTTH MTTHR

CwBSD + + + -
DS - + - +
DG + + - -
BJI X - + +
SJi + + X X
SJH + + + +
oMz + + - X
YJ + + - -
1S - + + X
CHR + + + -
HS + + -
+ means positive effect.
- means negative effect.
X means no change or partial effect.
V. % %

42 4sd 4o 6oz Ad w34
o] Uedths ‘BAN2M] Be AL
dx . M2 duse HEHY
=914 Agoz Aujrt sk Auie AW
02 A%, %4, Aol 5o AAY 5 15
W7ol FHstE BFAA JFFToln

w
3
3

A 2o dAARow Lxdoly
% 2]} (Alzheimer type dementia)’t lth. &
5 ADS Wemx Asd XE#HzS AD
ote] #AHAFE ARt og JHA FAE
AF?. Oxidative stress. HI2E9] Uy o
Hoz DNA &g FAHE 4 dgid
DNA<] =2l 8-Hydroxy-2'-
deoxyguanosine (80HdG)e] Wz xt ADS
z+¢] lymphocytesol Al © E=3tFY. ADSAIE
9] peripheral lymphocytes?] nuclear DNAS®I
A At3t® purinese] WETHRT #okth. AD

AELS EI} H202-induced  oxidized
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7b UEbTh sk Ak EB, RS EHD,
HEETP S HE-ABF AFN Fass
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S 7kl s
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