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The effects of Hwangryunhaedoktang and herbs on Mouse neuroblastoma 2a

cells damaged by hypoxia-reoxygenation.

Sang Hoon Ahn, Jong Woo Kim, Chu! Hun Kang*, Wei Wan Whang
Dept. of Neuropsychiatry, College of Qriental Medicine, Kyung—Hee University
Graduate School of East-West Medical Science*

Abstract

Objective : This study was designed to asses the effect of Hwangryunhaedoktang and
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 neurcblastoma 2a (N2a) cells were
treated by Hwangryunhaedoktang and herbs.
Result :

1. Hwangryunhaedoktang was effective on LDH assay of hypoxia and reoxygenation.
2. All of herbs were generally effective on LDH assay of hypoxia and reoxygenation
In LDH assay of hypoxia, the effects of herbs depended on concentration.
In MTT assay of hypoxia, Coptidis Rhizoma and Gardeniae Fructus were effective

In MTT assay of reoxygenation most of herbs were not effective. But Phellodendri
Cortex was effective in high concentration.
Conclusion :

The results imply that Hwangryunhaedoktang and all herbs of it may have
protective effect on dementia and aging.
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2 A9l Glucose/Glucose  oxidase(G/GO)E
A 2| 8} A o, e AAPH(2,2"-azobis
(2-amidinopropane)dihydrochloride) &  ©) &3}
of Ab3tA] 7] Ay, HoOx(Hydrogen peroxide)E
AR o] &3 WY Fol YA, B HY
of A& % Neuroblastomat ¢f&9] 3 FR
3 a7le, Aaty AREF AT o
g3 91, AXEd hypoxiaZ w2 AS
=z 9] hypoxla% AL AsstA wrgo] oA
F0* reoxygenation 4 FL LS
7o) @ £ade] of7solP FBAHA A
it FERY &4 FTEHe] Stk
o] o] 2 hypoxia-reoxygenaion®l A ¢
neuroblastoma MEFE o] &3 HMIEEGRE
& R ARl o3 &4 oFEo] nA
t adge MEdred g mdojth

_38_



5

oA g 7)Y
DPPH A 71 £4AZ
'?‘

%, BT o .

T2 A7 494 $4248 23 HepG2A

Xo] ®EMBHO AL UL RIHE D,

HEEELSo AHad 2 A% Q9 I
2 dAsgs Rad” ratg o] 43 FE

A8 A liver microsomed T AAA Ak

22 dATTE Bt AP,

olet o] HWHMEBHS MEE RIIE
A7t Hold Aoz HuHo] gou A
o atckat gl o3 ofr|HE HANBA XL
B g &3 Hu A7 AL YA
et B AFdME gRet Ehoh Ak
&% gL A AEEERZ A of
Atk Aol 278k, olg wWEYol
7 Ade] o ATAet HEEAA

i
=4
ox
jo
fru

, mEEol AAM XS hypoxia-
reoxygenation 278 F A3 A E9 AELA
I AEEAAT vAE adE 47 AL
#1, hypoxia A&ld 7499 reoxygenation *
de 2S¢ ZF MES FAMTT assay)d
AZLEHIDH assay) AEE &4, #H7bsd
frelg 2#4E AJ7lel Bdte vholth

. |g8MR 32 hHik

1. ##
1) %%t
O %Mol B

SoMNAFE A X - A 1773 H 25 2006 -

)l A e
Wedoly FUF AL FAste] Aot
Ay AL BEYS HEWRBH Y HEM
HIBS FASE HkSo|t EEMESS B
mEl W hURRREEY S 2AZ U

7 mEspo) AR AW 139 W
£ F & &3 Zoh(Table 1. 2)

Table 1. Names of Herbs Used in the Experiment

Herb Name Botanical Name
BEBES Hwangryunhaedoktang
HE Coptidis Rhizoma
T Gardeniae Fructus
4 Phellodendri Cortex
'Z Scuteliariae Radix

Table 2. Prescription of Hwangryunhaedoktang

Herb Name Botanical Name Dose(g)

FiE Coptidis Rhizoma 15
®BF Gardeniae Fructus 15
it Phellodendri Cortex 15

E-3 Scuteliariae Radix 15

B OBt

Total amount 60
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2) W

Mouse neuroblastoma 2a (N2a) cellsS
American-type culture collection (ATCC)A}
(Manassas, VA, USA)A 748 AL 7ZA
SUF(FEY, od) A7 Bahie A
€ 5% dimethylsulfoxide(DMSO), 10% fetal
serum albumin(FBS), Dulbecco’s Modified
Eagle Medium(DMEM) wWiA]o] dAAdirel=a
o Baste] Hag wvitt FA3le] ALEE A
o}
3) A
DMSO$t 3-(4,5-dimethyltiazol-2-y)- 2,5-
diphenyl tetrazolium bromide(MTT) assay kit
+ Sigma Cooperation(St. Louis, MO, USA)
oA s H:, dehydrogenase
(LDH) assay kit Roche  Applied
Science(Penzberg, Germany)olA F¢3tsith
Dulbecco’s Modified Eagle Medium(DMEM),
trypsin, penicillin/ streptomycin(PS) &
Invitrogen Cooperation (NY, USA)olA <]
3l 0. fetal serum albumin(FBS)E JBI ()
T, =), 96-well platet SPL(EH, 3H=)o|
A Zb7) s

lactate

2. Bk

1) #BHae) ¥

Mouse neuroblastoma 2a A|E 9] vjtd e
DMEM + FBS 10%(v/v) + PS 1%(v/v)& *}
€ 39 em A% 100mm & ZHNEE A}
&3t AEE F2439. Confluence’t 80%
7 H9€ 9 trypsin(0.5g/100ml, EFE)0
Z HNEE 5% F BUoE 71 x 10° A
A wjgsdch. AMxTejFzAel 37T, 5% 9
COz ZAA i 2-3Y A=H 225U

2 ) Hypoxia$} Reoxygenation

Hypoxia ZZ-& hypoxic chamber(CO, 5%
Nz 95%)& o]&3tod 1t4e FFo] xdd A
gloll A APt AlzbEd AE¥sE wgHUn

reoxygenation £7-& hypoxia ZZolA Wi
H AEE AN F ZYHA 24 g
712 &7 wEsth

3) MESEE BEMTT assay)

MTT assay® Sladowski¢] W¥& uia} 3
90?. MTT assaye €44 &2Z8d
o3te =M FE&A AL MTT
tetrazoliumg HA(AE He HFEA4Y
MTT formazan(3-(4,5-dimethylthiazol -2-yl)
-2 5~diphenyl-tetrazolium bromide)2& ¢
Al7le Axe FHEE ol&dte AHAMHoIH.
MTT formazan®] F3EE 540nme] 7o
A 7t =5, o] BZdA FAHE FFES
Aolgla WAL AT ME Ay S
gt g

9% dETHolEd A7 100 o WIFAT
7 N2a AE 1x1070E #u|8to] o 2443
T AL FF SlolA 3TCE gt &
B 2298 2 FEE A 3AT 10 9
FHl"E MTT & (FAtedlA AT Aok
Smg/ml 2 PBS&He] Holii 04m HAXA
2 A8t E-5)S fstn 217 © sigst
I ujgFRe AAHUT. AXE o FAEH
¥ vl & (formazan)2 100 x£2] DMSOE 59|
i ELISA reader(Emax, US.A)Z Al&3lo
490nm °1A FF=E SH3IIYT AXTEY=
(Cell Viavility, %)& th&3 Zo] Hstgrh

AATe S control® 3l o]we] O.D.

& AEY FAHLEI 100% @ FYsa,
Uzl 4% 0D, g& AUz 43
H Cell Viability = (A% X +control o) %
ol vlXe Ede wFdelye FEY F=
g 7|22 Ha 50pg/mielAd Hi 1,000n
g/mlE X3t 5749 FxoA HAEA.

4) MAEFEY WE (LDH assay)

Roche Applied ScienceAltolA #|&F®d LDH
assay kitE A&3ld 339, LDH
(lactate dehydrogenase)= A EZd] &} 3=
E2EA A A AXYGE B33 @&x
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YA, AEo] e 4L A ME wo
THE 22 LDHY #4°] Euw
Abo) od AMET &AL HId mIst Q)
Ui 42X F Ut F AED gz F
£ = AX IHAE @B 337 gun
2 4 gtk 40nm oA old FL ZHs
e AHEST gtk ghdE A Adsed
MTT assayot fAH3t %%‘.ﬂai Add =4
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% 50ul9] IN HClLE d3le] ¥reg
% ELISA reader (Emax, US.A)2 490 nm
AN FF=E FA3tg9h old (+)control T
9o g2 AE] 100 pl, 2% triton X-100& o
St Mxwg sidste XY LDHE =
HgAdoz F&AZ g, 33 LDHY
24%e AHE3t¥en (-)control :r‘94 &
AAHQA AEAA Loz wjgde] = gk
AE7E Qe e wgdo] F= %ki’d‘ A2
ARGt A EEA (Cytotoxicity, %) &
3} ol AelstHt

Cytotoxicity (%) =

{I2¥ A - (-)control¥<2 &J+[(+) control
2] gk - (-)control 2 #1)x100

i

wEgyol vXE ade wIYddMe T
Fo2 H4 S0pg/mlelA o 1,000

£ 7

Bt ats{x|

tH7A A 28 2006 -

g/mlE X3t 5708 & FxoA dAs

Act.

5) #tatua

AgeA @ojF ZE A2E LES$S
SPSS(M A 11.0)& °l&sl TA EAsgch

Zt X+ sampled NF7F 52A 307 Fro] &

Z base linedl w3t ZF dose W=
Mann-Whitney U test® Al#3td 1, Z2x}o
EAA o4 98 p<0.05 FFAA Bds}

At

1. BE¥EYe| KWEX
7+ A ZRE FTAARY g3 4 F
2o F£5&& TI9 &Y
3ol e EEREHERS 39
o] §rRHA ggtoyt HPZA e F

o]-}l

=
Aoz ARHY RESLER FAT ETY A
o FELO] 3TT%E M =A JUegon
#He A% 4.65%; 743 B A L}F,}ux:}_ o]

94

Table 3. The Yield of Extraction from Herbs

Herb Name Rate of Extraction(%)
HEmEg N. D.

®e 15.6

Lox 377

i 4.65

B 15.3

N.D. means not determined.
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2. &

DEH BB

Hypoxia Hdl e A @mEHs 5
g By AXo X GEe A/t d$ B
e ez JPE & Ut o)d PS¢ @mEE
Ve EFELECY] dEed & F/FER 9
AT hypoxiad AHXd I BRIFIE
HAF7| % 3lA 9 & & 332 A
t AESY TE SA BodE ¢ U] Wi
ojgtx Aztdct welA hypoxia AEIS Al

Tol vXE A BEAAE Ay 9
AR T vl %A Ao 93 =X A
g AUsY RzEFH}E nEsEs Aol £ o
e Aol 4ZErh o8 3 fiaé
ol EHEAZHS N2a fifgel vxe azs
Tpetatr] 91 Abd AE S AAEA.

O wEEdol EH S N2a Mifgd] »|x= BUE
gEEEYro] EHKQA REA NS Ml ©vl X
© EFE A Adtd 3 A¥EzAA
o 7 & =4 lmg/mie] FEE ALE8)
Rt Z #®EY "tk lmg/ml & FEOA
MTT assay$} LDH assayE AAsdd 1 2
#E Z}7] Fig. 1A% B)E Jelid. Fig.
1A el nie} Zo] MTT assayell A9
AX G = EBTE AYsta 25 ZA
—7’-01} Hj3le] wolyom olEz FTAHH FHid
AR ETGE FAT & GEE
ﬁ] 22 FXNE HATU. ol: HERHSH
TAE u Z+ &9 F=7F Img/miZt o}
143} 271 1/482 J4E= Fdo] 7] dE
Ueld S aad 5 Yl £ EEmE
Be a3 E&E, #n, E5E 59 garavst
WETS S7tase o8 FAHA7] AEL 5
= Atk o] HE& dAe dFolM HEEAE
ol Fujzg FHoltl Fig. 1B)IAANE o]
vt Al HHEFS S LDH assay # Bt #
3

#He FA7 oy #HEA ETE
& FAE BT

Fig. 1(A)¢t (B)ell Hele FAEL 7 A
Eo] Img/ml¥ FZolA AR gEolH o]
Z3E= hypoxia®t hypoxia- reoxygenation®l
Xl @y $FEE ARE EHE A
ALg-stax}t ok & EEO ¢ 1lmg/mlel A
o gFE =% o Z) HA i MTT
assaydl A E #FZXB} 7 ¥ AR H
7bsojok &tat LDH assayolA e AA] ghol
7 G & RAOoE HriEojof drh

o

Cell Viabilty (A490nm)
[=] Q o - - -
- [} @ o N -~

=
N
-

o
o

Normal HRHD HG CHR HB (o)

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

Note. HRHD: #&#%:5, HG: A%, CHR: ®iE, HB: ®#, CJ:
’BF

Cytotaxicity

Normal HRHD HG CHR HB cJ

Fig. 1(B). Cytotoxicity of mouse neuroblastoma 2a cell
influenced by herbal extracts

Note. HRHD: BEME 5, HG: &%, CHR: &, HB: &, CJ:
BF
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@ Hypoxia, Hypoxia-Reoxygenation®] #i
fadfa Mgt vxe &R

Axel AEI} Alde] vl AATE
k& ZAVE7] St o gz AN A
A AAstA ofg 9] Fig. 2(A)¢ (B)¢t e
A#}E dAY. Hypoxia ZAgA MTT
assayZ 9% A3 N2a AFEE o 2447
T ALE ADIHAE A FH24), AXY F
A&ETo ofFd A4S FA YUgol #ET
Rom, AbA o] xpdko] 484]7HH48) 012“\’1
Aﬂ ﬁ:g] EE}J 0 o%zﬂgqc4 7l 0 ;1;4_4 x]AL
(N48)oll vl&] ME7} 25% o] %iﬂi’i%%
°:1 3 g1tk Hypoxia 2794 LDH assay
A3 A= Fig. 2(B)9) o] 48417 At
Aol AAbroll wls) 2.38) o)A LDHE
AFEee] Az o] Doy

o

£

o
2

o
=
A reoxygenation ZZ oA MTT assay
24X 7V AbA APk T AirAETFe

[
>
T
rm
ol rfr
OQ‘J
NO
oy
_>i

O

&2
%‘Z

0
2
.
oo
>
V
[
>
[l
o
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FHHog 6N AEATFO HRL W A
TE4e BolFQ ol 4843 4T
A9 F 2499 4ae ATFOE N2a
o 9BBE

Al
= AZAE AaEe] AXFst 7
2ERAT AA BULY WHE gATE A

Fig. 2(A). MTT assay of hypoxia—reoxygenation injured
mouse neuroblastoma 2a Cell.
N: normal condition, H: hypoxia condition, R: reoxygenation condition

H 173 H 25 2006 -

aciy (%)

o & M B B ¥ 8 A

Orioto

Fig. 2(B). LDH assay of hypoxia—reoxygenation injured mouse
neuroblastoma 2a Cell.
N: normal condition, H: hypoxia condition, R: reoxygenation condition

2) EimmEgol MBET REd vXE ¥k

HHEEES hypoxiaZ 79 LDH assayols
0o 4] 200ug/mi Arolol A& HThE Walrt §Id
o1}, 2007 500, 1,000ug/ml oA Felsk &t
Zd7t #EEYSH, reoxygenation ZF79
LDH assay°l& 0-500pg/mi7tAle= &E3E g
WA @tz 500, 1000ug/ml oA g a3
7} 91t} Reoxygenation 3¢ MTT assay©l
T EuE A7t fllen, hypoxiazd ]
MTT assayol A= 50ug/miF-E +o3 &35
elgo] o]F TRV FolAFE v sl A
3 g4 %7 /et

Table 4. Effect of Hwangryunhaedoktang on Cellular
Viabifity and Cytotoxicity of Hypoxia- Reoxygenation
Injured Mouse Neuroblastoma 2a Cell

{unit: £ g/ml)
ose 50 100 200 500 1000
assal
+ t + + +
Lo 1216 32.82% 34.12% 3036+ 20.06%4. 21.07

+8.23 682 507 484+ 64 xx 3.39 xx

30.61
53.83 50.85% 52.88% 54.82% 40.0146.
LOHHR 1036 1043 1021 382 11+« 097

* %

0.44% 0.53+0 0.58%0. 0.61%0. 0.70£0.0 0.74%0

MITH 007 03« 06+« 06 xx 6 sx .08 x

0.59% 0.61£0 0.62%£0. 0.62=0. 0.62+0.0 0.56+0

MITHR 507 03 06 o6 6 08

all values are mean(S.D).
* 1 p<05, +x 1 pdO1
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3) HEMBEY HikEo] MERET RE
o wlAE HR

@ Hypoxia 2719 N2a A X vz #
el &3 LDH Assay

Neuroblastoma 2a Al £3Ff 7}z hypoxia
of o & ¥ T HEMBHA ¥X¥d
47) Bkl uiAE Z9E dTslr] Yk
hypoxic 719 AMEujgde] FEE lactate
dehydrogenase(LDH)®] &4& A3 7
By A S0ug/ml oA 1,000ug/ml Alel
o] 570e] ¥EE FAHNUOY Yo Fd
HA ks wWE TPstd 1 Az Table
5o QokEQlt}.

Z} <& (Opg/ml o Ho]Xo]
o] ¥}¥ hypoxiaZ FUF 7
42%7}

M

4HQ 27

=
o o

Axe $SAoz  Qla]  &A"ETH
Hypoxic 279 98] 2" AEEAd dis)
Ao A}ET ZE ofAE o= Hx LDH
AR A S AERIERE YT Yot

wEYe TEE e w$ gt
Hil, #EE 9 FrdA MAERIFHNE
Bl v EFe 238 ¥ FxdA AE
=4< Holttrl 200ug/ml oA FE AEXERT
EARE B

FEHE 500ug/ml ol E&
FEe AXIRIEIAE BRPYS, EHELS
500ug/mi ol el A MEEAS el
3] HEf< 200ug/ml o] FFE FEol ®l &3}
o MEXRITEFE Yeded, 1000pg/mlel A
0.28+241% = & A¥l A" AW o g
F M 5 295 294,

Sx vaste AFE FHol nyornz
TEE U AsAES W AXRS AL ofF
A YepgeA F7Hx ez A7 g kx5
ATk welth

a9 #HEH EX¥E sz uwd anst
g7l AR Hnsanue uesd
Z}7] 1759+7.93%, 1661+ 137%%2 538 H
TERE BT

=

fo 2
2

dn w org

EEL 3 FEIANE BIZHAE HUA
W% FE7F Fobgel wEt & vl 38 Fa
o] AXEAL Jehied AAdAFEdAE
1000pg/micl A 2 AEZAS BAdesE A
& ZAetEY, e FEAE HIANRE B
ol AEol F2 ALHATY L& FEAAE
AEZEALE BolEe TE AHE a3Vt 45
oZH MEEAC Ued Aoz Aztdd.

a9d 58 FEAA gmm e AR
E BAE BolA Y HiER ZHdAE AX
TEAHE JegddE AL FHEE Fd

Sz

2 AgolA H<l ulep o] hypoxiadl ¢
3 AxEARdgME RE B0 X w
g o Bx §o8 BRI FHE B} A
o AFA gFoH RE

Bl B galth

Table 5. Effect of Herbs on Cytotoxicity of
Hypoxia Injured N2a Cell(LDHH)

(unit: g g/ml)
dose 4 50 100 200 500 1000
herbs
o 1216 2888 219 115 001 g
+823 £7.37 00 TT® 4ss 79
28.00 26.51 19.80
2326 To o 0 L0 13.18+ 9.28%2.
O a5 *OTT FA3E2690 200t T4t
g 5249 5410 5357 4658 30.09% 19.50%
® 1310 £2.18 +1.58 +3.54 4.22¢x 137+
16.61 17.96 20.02
+ +
e B0 4y a7 11 1s 14p 30-25% 4157

+t2.89 119+ 1,01

* k * % **

all values are mean(S.D).
* 1 p<.05, *+ 1 pC.0O1

Note. CHR: &i#, CJ: ®&F, HB: ®#, HG: &Z®

@ Hypoxia 7139 MTT Assay
il 5 EEMEE XEE 4/ Hkst
neuroblastoma 2a MX3F2] hypoxia®] &3t
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AEXZAGA] Fael vAE a7E AT
st 3-(4,5—dimethyltiazol-2-y1) —2,5
—diphenyl tetrazolium bromide (MTT)E %
3t AT #AFE formazand FJLEE
ZAYEFS o},

7 okge Hx S50pg/ml A 1,000
g/ml AtolQ) 5719 FEE T on oE
o] B ANE W TF3Y 1 AHE
Table 63 Fig. 59 B}

E 5o 3 BRI FE 5o A

otz
Ml B RS W BT Wolth e
WAt 99T, HEE esld BE EEelA
¥ Bt vhehget

HWHE R BEAAE F& ALY ¥
YEHE wedou ST FobuA w37}
A% gashe 382 nao.

% WT fEFE e FEGNE EF
QAT RAZ FBY FEA TG o

2 A&AHQ] BT

%

%
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Table 6. Effect of Herbs on Cellular Viability of
Hypoxia Injured N2a Cell(MTTH)

(unit: zg/mi}

dose 50 100 200 500 1000
herbs

o 04T 057F 057E 085E 052 041E

0.07 0.03%+ 0.02+x 0.03+ 0.03 0.04

o 049% 052t 051 054% 057+ 050

0.04 004 004 009 005« 0.08+

g 00 046% 042% 041% 051+ 04g:

007 007 007 004 007 015

L 073% 049 062t 060% 041% 045+

0.05 0.01* 0.05 0.06x 0.06%x 0.02xx
all values are mean(S.D).
* 1 p<.05, »x [ p<O1

Note. CHR: ¥i¥, CJ: %&F, HB: &, HG: ®&Z

@ Hypoxia-Reoxygenation %719 LDH

Assay
w5 EEMEmEY X¥d 44 Bkt
neuroblastoma 2a A X2 reoxygenation©l
gg & wAw ERE ATE7 Yot
AEwRde] H%¥ lactate dehydrogenase
(LDH)S #4& A8t 24 g2 Ha
50ug/mlel Al 1,000ng/ml Abele} 5749 Fx=
FoEglon FFo] RFAHA FUS HE X
&sle] 2 AAE Table 73 Fig. 691 B3t}
Fig. 39 dose 0ollA X ol&o] reoxygenation
Sursl A hypoxia =749 AXo B3l
ok 54969 MET AT &0 F A AL
gho},
Reoxygenation ==
g A A8 BE dA= o
TEYNE Holm glom I FHE hypoxia
Z70] vlEiA] dFAgo] :
TolM, #&3 EFE 247 500, 200ug/mlé]
F=W AYsiiie BF FL E‘U’%% B
#i#H-S 1000ug/mlE A BE FEolA #H
g E2dE Rged, 200%H 500, 10001
g/mle 2 F=7t FolAHA HA AEETE
Tete ‘&B]Eﬂ%}b FEe Bk oA A
AAFolA veyt AAE e zoA 22 A

mH.iL m{o
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Table 7. Effect of Herbs on Cytotoxicity of
Reoxygenation Injured N2a Cell(LDHHR)
{unit: zg/ml)

dose

50 100 200 500 1000
herbs

53.8333.07% 21.45+ 15.83% 22,59+ 51.87+

CHR 10,35 4.68¢% 2.9+ 0.94%+ 4.49%% 7.90
o 49.9244.11% 31.90% 44.50% 37 71+ 39,64+
£2.41 105« 027+« 087  2.62« 181+
bg 72.4760.00% 50.34:% 62.65% 40.87+ 50,80+
£8.25 0.65%+ 0.35%x 053+ 1.38%x 2.01%x
Lo 35.0717.00% 18.55% 21.20% 25.08+ 24,54+

£2.37 1.82+« 0.84x+ 0.48+» 0.40 0.31«

all values are mean(S.D).
* 1 pd05, #x 1 p<.01

Note. CHR: #3&, CJ: %&F, HB: &#, HG: %%

@ Hypoxia-Reoxygenation Z#A2] MTT

assay
#iE T HEMBEY X¥d 41 EHkst
neuroblastoma 2a A XF2] reoxygenation®l
ol AXAGEAY Zad mXE ZHE dF
7] % 8}3-(4,5-dimethyltiazol- 2-y1)-2,5-
diphenyl tetrazolium bromide (MTT)E %
o] AEo =3ZHE formazan® FZE=E F
Abstgdh 4 oFE2 A4 50ug/milol A 1,000n
g/ml Atole] 5719 FERZ FoHIOW
A= Table 8% Fig. 70 B9t}
reoxygenation &7 9|3 AXEYEA 7
Lol ] Agel AR A= wf IR
Fejo] WHES BT FHEE 4E Fo o)%

-~

;_}%:3/857} Basld ZE FEoA —‘|E—°4°]
Ao FERT F&3] @i E}"‘E} ®E

200pg/ml ©]4d9} FEojA HA] Foold

T @A deiged, 50 e A

< Holx ggkrl EAHS 100ng/ml ©]/d+-E

5o e SAEA = v g on 1000u

g/mlel A &S ¥EE HAY E&F FA

100ug/ml H Fxd we 3484 =7t
A

_?r
AYRE
MAsgot B 4PN 33T FEAAE

FET WSS RolXE AT FHMH BT
T ¥E % FUM g AEHA /A= G
=& HA, a2 9% potencyE A d
< Yehido #i#Ee 50pg/ml oA olm 2
AR AHE Ho o]F Fxol FHsHA v
=g A= #LEY A9 axE Hd
o] AL HAEAFE AAstE AFol W ZT

A A8 FFol

ulel 7ol reoxygenationol]

1% Al ATFAENEE er—g
Fo 3 n¥xe g Addsne 9P
A7 gAY B Xi%]—ﬂ{:— ARe Eg-}q.
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Table 8. Effect of Herbs on Gellular Viability of
Reoxygenation Injured N2a Cell(MTTHR)

(unit: zg/ml)

dose 4 50 100 200 500 1000
assay

cup 0-89% 051 052% 050% 0.63% 0.85=

0.07 0.03*x 0.02+x 0.03xx 0.03%» 0.04x»
0.57+ 0.52% 0.5+ 0.53+ 0.55% 0.57=%

¢ 0.08 005 006 004 004 010
HB 0.48% 0.42+ 0.45 0.45% 0.52% 0.58%

005 007 003 0.05 006 007«
HG 0.62* 0.56+ 0.59t 0.49% 0.21+ 0.23%

0.05 0.05
all values are mean(S.D).
* 1 p<.05, *x  p<.01

Note. CHR: ®3&, CJ: #&F, HB: ##, HG: A%

0.10  0.03** 0.01*x 0.05%+

4) #ERS #BYh HiE

Hypoxia =<9 LDH assay (LDHH),
Z79 LDH assay(LDHHR),
Z79 MTT assay(MTTH),
reoxygenation =719 MTT assay (MTTHR)
4747 AHel B gHE A AEE)
W o} H(Table 9)9 Zt}

reoxygenation

hypoxia

Table 9. The Summary of The Experiments

L Ve A&  (DHH LDHHR MTTH MTTHR
HRHD o A G A
CHR A C O X
HG O A X X
HB A O A A
CJ A O Ty A

Note. CHR: &i¥, CJ: #&F, HB: &, HG: BZ
O means positive effect.

A means no change or partial effect.

X means negative effect.
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