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Effects of Yuldahansotang water extract on Cultured Primary
Hippocampal Cell Culture Damaged by Hydrogen Peroxide

Lee Jae-heung - Park Hye-sun - Kim Kvung-yo-

Dept. of Sasang Constitutional medicine, College of Oriental Medicine, Wonkwang Univ.

To evaluate the effect of Yuldahansotang(YHT) water extract on cultured hippocampal cell was
inhibited by hydrogen peroxide, MTT assay, NR assay, Neurofilament enzymeimmuno assay and DNA
synthesis assay were carried out after the cultured hippocampal cells were preincubated with various
concentrations of YHT water extract for 3 hours prior to exposure of hydrogen peroxide.

The results obtained were as follows:

1. Hydrogen Peroxide decreased the survival rate of the cultured hippocampal cells on NR assay and M
TT assay.

2. YHT water extract have efficacy of increasing a amount of neurofilament decreased by hydrogen pero
xide in cultured hippocampal cells.

3. YHT water extract have efficacy of increasing DNA synthesis decreased by hydrogen peroxide in cultu
red hippocampal cells.

From above the results, It is concluded that YHT has marked efficacy in preventing for the damages b
y hydrogen peroxide.

Key word : Yuldahansotang(YHT), hydrogen peroxide, Hippocampal cell, MTT, NR, Neurofilament, DNA
synthesis
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Prescription contents of Yuldabansotang

Herbal name Scientific Name Weight(g)
BB Radix Puerariae 16
H5E Radix Scutellariae 8
E-7: Rhizoma Ligustici 8

BET Semen Raphani 4
eyl Radix Platycodi 4
Tk Rhozoma Cimicifugae 4
B Radix Aniei;cae Dahur 4

Total amount 48
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Hydrogen peroxide (H;02)2] A|Z 2 3g]

= Aol AHEE ZQFEEE hydrogen pe
roxide(H>O;, Sigma)ZA4] Z+ZF 100 mM 10 mM,
| mMe) AZAE wEo] Yool BUY 3
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Aol Xl HBSS(Hank's Balanced salt solution)
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@ Neurofilament enzymeimmuno assay(EI)

BES BREWSHIEE PBSE 33] 433}
o g2z 3AAZ S 0.2% Triton X-1000]
¥3e PBSZ 33 AUt Y rF N
E14( 1:100, Sigma)E 1A]ZF Bt ¥kSA|71%
0.04% O-phenylenediamine(OPD, Sigma)¥} hydrog
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nmA FBEE FHst HETH Hla =
Arsh

@ DNA synthesis

2B AERF FAE Y3} AFEH o
AXDE A Fe UZTE Hithymidineo]
10uCi/ml ¥31€ $REYo2 wIste 1AHE
o 23Tl 100ug/mle] sodium azideZ DN
ATAE JANA G, Mg 7} gl PBSE 3
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Table 1. Dose-dependency of hydrogen p
eroxide(H202) in cultured hippoc

ampal cells.
H0, (M) absorbah:ae(n;mmn) ’ Ic)eeﬁriigﬂri:;f%o)f
0 0.57+0.06
1 0.430.04 24.6
15 0.390.02 316
25 0.27+0.01% 52.6
50 0.12+0.08** 789

Cultured hippocampal cells were treated with vario
us concentrations of hydrogen peroxide(H.O,) for
5 hours. The values are the mean+SE for 6 experi
ments. Significant differences from the concrol are
marked with asterisks. *p<0.05; **p<0.01
mean*SE for 6 experiments. Significant differences
from the control are marked with asterisks. *p<O0.
05; **p<0.01

120 ——
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80 -
60 -

40

Live cells {%)

Control 1 15 25 50
Concentration of H,0, (4 M)

Fig. 1. Dose-dependency of hydrogen per
oxide(H202) in cultured hippocam
pal cells. Other legends are the s
ame as table 1. *p<0.05; **p<0.01

Table 2. Time-response relationship of hy
drogen peroxide(H202) in culture
d hippocampal cells.

NR absorbance(540nm)

H;0, uM)
0 hr 2hr | 4 hr Shr | 6hr

0 051£007 | 047005 | 0451004 | 0430.03 | 041:0.06

40 0424006 | 032:004 | 0.29£002 | 0.22:001* | 0.19£0.07+*

Cultured hippocampal cells were treated with vario
us time intervals at a concentration of 40UM hydr
ogen peroxide. The values are the meanSE for 6
experiments. Significant differences between groups

are marked with asterisks. *p<<0.05; **p<0.01

40— .

2278 Control C—IH,0,
120 - I

100 ;
80 -
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Live Cells(%)

40 4

H,0, incubation time(hour)

Fig. 2. Time-response relationship of hydrog
en peroxide(H207) in cultured hippoc
ampal cells. Other legends are the sa
me as table 2. *p{0.05; **p<0.01
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(2) NR E&
Table. 3. Absorbance (% of control) at 540n
m wavelength for the NR assay o

n hydrogen peroxide(H;02) in cult
ured hippocampal cells

B0, (M) | D e | e e
0 0.6210.07 -
20 0.54+0.04 129
30 0.50£0.05 194
40 0.34£0.02* 452
50 0.26£0.01%* 8.1

Cultured hippocampal cells were grown in media ¢
ontainig various concentrations of hydrogen peroxid
e for 5 hours. The values represent the mean+SE
for 6 experiments. Significant differences from the
control are marked with asterisks. *p<0.05; **p
<0.01

120

1004

80

60 4

404
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Fig. 3. Dose-response relationship of hydro
gen peroxide(H202) in cultured hipp
ocampal cells. Other legends are the
same as table 3. *p<0.05; **p<0.01

Table 4. Time-response relationship of hy
drogen peroxide(H202) by NR as
say in cultured hippocampal cells

NR absorbance(540nm)
Ohr | 2hr | 4dbr | Shr | 6 hr
0 0514007 | 0471005 | 0458004 | 043£003 | 0412006
40 0424006 | 0324004 | 0.2930.02 | 0.2240.01% | 0.19£0.07+*

H,0; (M)

Cultured hippocampal cells were incubated with 40
UM hydrogen peroxide(H,O) for various time inter
vals, The values represent the meanzSE for 6 exp
eriments. Significant differences between groups are

marked with asterisks. *p<0.05; **p<0.01

140
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100 4 ;
80
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40 4

H,0, incubation time{hour)

Fig. 4. Time-dependancy of hydrogen pero
xide(H202) in cultured hippocampal
cells. Other legends are the same
as table 4. *p<0.05; **p<0.01

2. BEHHYMO HR

1) Neurofilament EE
(1) Hydrogen Peroxide(H,0;)2] <3

Table 5. Dose-response relationship of hydrogen
peroxide(HeOz) by neurofilament enzym
eimmuno assay(ElA) in cultured hippoc

ampal cells
HO, (| B e | mens(on
0 1.57£0.16 -
1 1.23£0.13 21.7
15 1.1420.11 274
30 0.76+0.05* 51.6
60 0.50%0.03** 68.2

Cultured hippocampal cells were exposed to various
concentrations of hydrogen peroxide(H.0;) for 5 h
ours. Amount of neurofilament was measured by e
nzymeimmuno assay(EIA). The values are the mea
nxSE for 6 experiments. Significant differences fro
m the control are marked with asterisks. *p<0.0
5; **p<0.01
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Neurofitament(%)

Concentration of H,0,(uM)

Fig. 5. Dose-dependency of hydrogen pero
xide(H202) in cultured hippocampal
cells. Other legends are the same
as table 5. *p(0.05; **p(0.01

() BTV Yuldahansotang, YHT) Fiigie] &3}

Table 6. Dose-response relationship of Yul
dahansotang(YHT) for its neuropr
otective effect on hydrogen perox
ide(H202) in hippocampal cells

El absorbance(490nm)

H,0; M) Concentration of YHT(ug/ml)
0 20 40 60 80
0 14450.13 | 1468004 | 1482012 | 1515006 | 153017
30 071006 | 092008 | L140.09 | 1290.13* | 142¢0.15%

Cultured hippocampal cells were preincubated with
various concentrations of Yuldahansotang(YHT) for
3 hours, and then exposed to 30UM hydrogen per
oxide(H>0O;) for 5 hours. Amount of neurofilament
was measured by enzymeimmuno assay(EIA). The
values represent the meantSE for 6 experiments. S
ignificanc differences between groups are marked w
ith asterisks. **p<0.01

140

Control Vﬁioi :
120 4 '
*k

100,

Neurofilament(%)
-3
o

AMMMIMDMIINY

Control 20 40 80 80
Concentration of YHT (ug/ml)

Fig. 6. Dose-dependency of Yuldahansotang(YHT)
for its protective effect on hydrogen pero
xide(H202) in cultured hippocampal cells.
Other legends are the same as table 5.

*00.05; **p<0.01

2) DNA synthesis &2
(1) Hydrogen Peroxide(H,0,)2] <33k

Table 7. Dose-responce relationship of hydr
ogen peroxide(H202) on DNA synth
esis in cultured hippocampal cells

H,0, (M) Decrease (zteo fofc 3213) synthesis
0 R
5 11.6
10 264
20 48.3%
40 70.4%*

Cultured hippocampal cells were treated with vario
us concentrations of hydrogen peroxide(H-Q;) for
5 hours. DNA synthesis was measured as “materia
I method”. The values are the meantSE for 6 exp
eriments. Significant differences from the control ar
e marked with asterisks *p<0.05; **p<0.01

120
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DNA snthesis{%)
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0.

Concentration of H,0,(uM)

Fig. 7. Dose-dependency of hydrogen perox
ide(H.02). Other legends are the sa
me as table 7 *p<0.05: **p<0.01

(2) BALFENE(Yuldabansotang, YHT) BUEHRS]
iy

Table 8. Dose-reponse relationship of Yuld
ahansotang(YHT) for its neuropro
tective effect on DNA syntheis in
hippocampal cells

DNA synthesis (% of control)

H0, @M) Concentration of YHT(ug/ml)
0 15 30 60 120
0 100£78 100£84 100473 100464 100£9.2
20 64T | 6163 | 637474 | 726182 | 80819.6*
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Cultured hippocampal cells were treated with 15,
30, 60 and 120 pug/ml concentration of YHT for
3 hours, after then cultures were exposed to 20U
M hydrogen peroxide(H,O;) for 5 hours. DNA sy
nthesis was measured as “material method”. The v
alues are the mean+SE for 6 experiments. Significa
nt differences from the control are marked with as
terisks  *p<0.05

140

Control C—1H,0,
120 4

100 ¢
80
60
40

DNA synthesis(%)

20 |

Control 15 30 60 120
Concentration of YHT (.g/ml)

Fig 8. Dose-dependency of Yuldahansotang

(YHT) in DNA synthesis. Other lege
nds are the same as Table 8. Signifi
cant differences between groups are
marked with asterisks *p<0.05
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=3 2.

E A¥dA Hydrogen peroxideS AJF o] 3%
# BEHSHiE =221 & MIT asay9}
NR assay’j 22 2% Z 3} Hydrogen peroxide
£ A =9 Al vt Az A&
€< A ZAAZATHTable 1-4, Fig. 14.)
o] & AFE RAARII/} £E A
FARRAEA?, &9 #E 3LS7otwA
P 27 =4 ushite 2933
A2 AT

B A8 Qo4 BaAR715L AR
% RS =48 JebAZE hydroge
n peroxide?} FAtstEL] BAHAALE 2P
AV B 22271 F superoxides}t 2 g
A7 AE W FETY A3 Fesle] B4
YIS JMsAE WMAE S QAT M
TT assay®} NR assayE V] £33} Neurofilament
A%, DNA synthesis®®419] A#E & uf hydro
gen peroxideZ} M ¥Eute] A ZLsbES F
AN AXYE E&4AZ7] FE Aoz
BaaoP.

Hydrogen peroxide®] 4t3}2 &/do] g 4l
BAE54E A7) A8k 1~50uMe] hydroge
n peroxideZ} 22t o] T2 I FE sk
A BEMEHIEE BED T MIT assayol
ot AEPELS AT 2 ZH} hydro
gen peroxide®] Ao Blalstd FolaiA
AEe] BEgo] gidgch 3] 40uM] hy
drogen peroxideo]] 4] MCV(midcytotoxicity value)Zk
o] v}glch(Table 1, Fig. 1).

T3l hydrogen peroxide®] A7) Aj7ho) o}
IS ZAI7] Adte] hydrogen peroxide)
MCV?Q! 40uM hydrogen peroxideol| 4] 2-6A17t &
< 4zt BEMWEMIRE 5% 23 hydoge
n peroxide®] *&] Alztell Hd|ste] A E2 A
E52 %93 FAAZH K Table 2, Fig. 2).

Hydrogen peroxide®] E=AJol thdt A3 NR

assayol] 2]8la] ZALSHZ] €8] 20-50uM hydr

ogen peroxide?} 242t ol3] H=2 I FE HE
Holl N EEMHIIES H3ET T NR asayol
o3 ATYPEL S AT 1 ZH hydro
gen peroxide?] Aol vl#ste FJEHA
Ao BEgol FASATE 53] 40uM hydr
ogen peroxided] 2jollA] MCVZEo] YkTHTable
3, Fig. 3). =3} hydrogen peroxide®] 2] A]Zh
of olgt dskS A7l $5td hydrogen per
oxide®] MCVQ] 4ouMoll A 2-6A1%F FF 247}
BEMRHIEE $ES 27 hydrogen peroxide
o] Az Alzte] vl st A X AEEES F
o3lA FAAIZTHTable 4, Fig. 4).

g2 F T Fasiatgol| g d+7 A
SE UM 2AFrige] gk Po] 7R s
uperoxide anion radical dismutase(SOD), catalase, g
lutathione peroxidase$} -2 HAA| A ¢} H|ElR]
A, C, EY} glutathione, uric acid 5°] A 2t
g AAZL ¢ e FAELIZ AAHA
P9 2 AgdME o3 H3ue Aol
I 9EA ARSI diste ole] AtshH
£ 93 FAFFEE FHE FANY]
9te] AFANA &7 st HES vt
AANRT BEELEBS AAYY T oAt
£719] 33l hydrogen peroxideE 2] 3}od
o ZIE zAE |

Hydrogen peroxideZ} i HRRR ol RS
J3to]] & Neurofilament & FHFALE <3t
1~60uM9] hydrogen peroxideZ} Z}ZF X 3HH
A SAIZE Eob #5383 tFS Neurofila
ment A& FA}SITE Hydrogen peroxide:®
B RS A2l s ¥ s
Neurofilament@] <& ZHAE HIom 30uM h
ydrogen peroxideX] 2]ol|A] 27 100%9) ¥}35}
o 51.6%% YER} MCVEE YERHTHTable
5, Fig. 5). Z12]1} 30UM hydrogen peroxideE 5
AN Aletr] A 20~80ug/ml EAE IO
27k wgE wImEelA 3A7 B AR
7% A3t Fxo B33t Neurofilament2]



- #&EA5 MRl Hydrogen Peroxideol 2|3l BM% 2% AEMEER olxie 3% -

T FH F7HE BHor 53 60ugmist
80ug/ml #EFEAEGS] A E 2T 1.15
of vizla] 1.29p<0.05)Z, WZEZ 1.539] w3}
o 1.42(p<0.0)Z YERT o] 30uM hydrogen
peroxide®t-2 A 23 Ao Hjgt] {3t F
7Fe YR tHTable 6, Fig. 6).

Hydrogen peroxide7} DNA synthesisol] B]X]+=
S ZAKE] Ast 5~4ouM o] o B
=7 247 339 RN A BEEMSHEE
SAIZE Bk 553 & DNA synthesis®] %& %
AF8Fit). DNA synthesisoll 10]14] hydrogen per
oxideT & BEMWEMEA X2 Txd
Bl 3ld DNA synthesisE ZFAA|Z o8 200M
hydrogen peroxideX] 2]l A MCV3-& JeERATH
(Table 7, Fig. 7). Z12{\} 20uM hydrogen peroxid
eE SAIZFES A3 A 15~120pg/ml
ZELBO] 44 TTE HEFEIA AT B
F AAE} A5 M Fxo vlEs D
NA synthesis?} Z7}8t] hydrogen peroxideZH-&
Mg A vzt w$ foAsA S0t
3+ THTable 8, Fig. 8).

ol’del ATelM Arle #EFEAEO| hyde
ogen peroxided] &4E #EE BEEMSIME
N3 B fol3t AnE AASHT
o2 H& FAF A7} o] oAt A
A, AZE #EEDF] FEHoZ A
o] RELA, Azt F¥E AN E
A8FTHE 22 dde AL 42T 5 3
o, olo] Wizt thE& &AL #HIH }%
2 FHE Wzt Fo Az e @
& 2 7179 ol A&F ook ??_‘:}
2200
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V. #&

Hydrogen Peroxide(H02)9] AF3}2A &Ato)] 9]
@ S4EdE R Aokl A 2o
BEY BEEMIEN 98 5= hydogen
peroxideZ} EFE FHEHAA SAIZE BUA A

B

2]3F t}S hydrogen peroxideZ} 3 BEHK
ffmel "Xe d3g-E& AR oD EF hyd
rogen peroxide®] X Fdo] 3 FJAFZE
Q #EELB] JIFS A AFE o
7 2t}

1. AFAA77191 hydrogen peroxide:™ MTT as
say9} NR assayol] 2t AEAEES ZF2AA
3 Neurofilament®] 744~ 2 DNA synthesis2]
Zdel osted AF O HE IBRMHEEE
=42 dE,

2. BEZIE/SEL hydrogen peroxide?] AF3HA
&3 gt A7 54 tdtd Neurofilamene
o 27k RO ARE HIG

3. BALIE/IBE-L hydrogen peroxide®] 4+3}Z]
£44ol] i3k A F =M tiske] DNA syathesis
o] 27l el AHE HIH

d

olAte] A3tz Ko} hydrogen peroxider
ol 3 EEMSH Asld &t
o3t AR EAE et en #E5EAFo] hy
drogen peroxide®} 2 AtALAG71e) AHstA
£4ol Uik Wolo] FAQ] oz Algd
t}.

2 £ XK

1. Halliwell, B. : Oxidants and human disease: so
me new concept. FASEB J., 1:358-364, 1987.
2. Ames, B. N. : Dietary carcinogéns and Anticar

cinogens. Science, 221:1256-1264, 1983.

3. Johnson D, Toms R, Weiner H : Studies of m
yelin breakdown on vitro.

In Kim SU(ed) : “Myelination and Demyelinatio
n”. New York, Plenum Press, 219, 1989.

4. Difazio MC. Hollingswroth Z. Young AB. Penn
y JB : Glutamate receptors in the substentia ni
gra of Parkinson's disease brains. Neurology, 4
2:402, 1992.



5.

10.

- ARaiAlofEtE|x| HM14 1= 2002 -

Conradi S, Ronnevi L, Norris F :
lateral sclerosis. In Rowland LP(ed) :
Motor Neuron Disease. New york, Raven Press,
pp.35-6, 1982.

Amyotrophic

Human

. Rosen D, Siddique T, Patterson D Figlewiez D,

Sapp P Hentati A, Donaldson D, Goto J. O R
egan J, Deng H, Rahmani Z, Krizus A :
Mutation in Cu/Zu superoxide disnutase gene a
re associated with familial amyotrophic lateral s
clerosis. Nature, London, 362:59, 1993.

. Jesberger JA, Richardson JS : Oxygen free radi

cals and brain dysfunction. Int. J. Neurosci, 57:
1-17, 1991.

. Floyd RA : Role of oxygen free radicals in carc

inogensis and brain ischemia. FASEB J., 4:2587
-2597, 1990.

. Park ST, Mun YJ, Oh JM, Kim JJ, Choi MK,

Shim JH, Lim KT, Chung YT : Effect of iron-
radicals
oligodendrocytes. Korean J. Phys
89-195, 1996.
HIAEE : AZe] dafelllz 449 F
FRAZAES] &3l vA= 4% HdF
oj¥ 21 &8} %] 12(1): pp.96-101, 1997,

in culture
Anthrop, 9:1

chelator on by oxygen

11) Patk S T, Jeon B H, Park B R : Effect of E

pimedium - Koreanum Nakai on oxidant-induce
d neurotoxicity in cultured bovine oligodendro
cytes. Kor. J. Orien. Medic. Patchol.,, 11:58-6
2, 1997.

12) =918 : JANFE, ML, FHE, p244, 1
993.

13. o8] : YN EFE, Mg, 1,
p-35, 1999.

14. &9 : KEA H0#E T Hydogen p

15.

eroxideo]] 38 HES Kl FMmbaol
nAe g3, Bt gk, 1998
A= AN NEELwY - UHEE
B -8, EE, pp.dl0-414, 1997

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

WER O - NEEERG A8 8
H&W, pp.330-334, 345, 1995.

TR - RBNZZERR A2, 398
3, pp.37-39, 1984.

AP . FHREESHRT, Mg EAF
o A, pp.74-75, 81, 1999.

K UERREH FI3oe d8F
AT, UREESIA] 8(2) : 117-130, 1992.
Mosmann T., : Rapid colorimetric assay for ce
llular growth and survival : Application to pr
oliferation and cyrotoxic assays. J. Immunol.
Methods, 65:55-63, 1983.

Borenfreund E., Puerner J. A, : A Simple qu
antitative procedure using monolayer culture f
or cytotoxicity assay (HTD/NR-90). J. Tiss. C
ule. Mech,, 9:7-9, 1984, |
FEE - RESHRT, AL, 43EaAL
pp.251-262, 272, 1992.

TEE - EESHfoTY 284 s
AR KA B350 g 23, NEE
B35k 7(1) : 103-115, 1995.
HEET-AAE 8  BEEDP B, =
A¥YFF 8 Hdutsae] nxE 9%
PUSREREETE 10(1);285-293, 1998.
Borenfreund E.., Puerner J. A.,. A Simple qua
ntitative procedure using monolayer culture fo
t cytotoxicity assay(HTD/NR-90). J. Tiss. Cul
t. Meth.,. 1984; 9:7-9.

Pellegrini-Giampieto D E, Cherici G, Alesiani
M, Carla V, Moroni F. Excitatory amino acid
telease from rat hippocampal slices as a conse
quence offree-radical formation. J. Neurochem..
1988;51:1960-1963

Mayer M L, Westrook G L. Permeation and
block of N-methyl -D-aspartic acid receptor ¢
hannels by divalent cations in mouse cultured
central neurons. J. Physiol.. 1987; 394:501-5
27.



28.

29.

30)

31.

- 3ELS WSRO Hydrogen Peroxideol sk 1ABE i BREMIEMIR olXle I -

Zeman §, Lioyd C, Meldrum B, leigh P N.
Excitatory amino acids, free radicals and the p
athogenesis of motor neuron disease. Neuropat
hol. Appl. Neurobiol..1994; 20:219-231.
TBE . HERERC] SR 05 1
e 9%, g W, 1998
AEH . KEFRBEBEC] Glucose Oxidaseol]
s £4E diHzd MR BlA=
4%, 93stw e, 1998.

o|YE - FE&A : MEKTZ RS MG
o] Xanthine Oxidase/Xanthineol] <J3} &4t
2 BER ALETANRAR v 93
B A F2) B 3tE| A, 1999; o).

32. Michikawa M, Lim KT, McLarnon JG, Kim §

U : Oxygen radical induced neurotoxicity in s
pinal cord neuron cultures. J. Neurosci Res, 3
7:62-70, 1994.

33.

34)

35.

36.

Kim YS and Kim SU : Oligodendroglial cell
death induced by oxygen radicals and its prot
ection by catalase. J. Neurosci Res, 29:100-10
6, 1991.

Graf E, Mahoney JR, Bryant RG, Eaton Jw :
Iron-catalyzed hydroxyl radical formation : Stri
ngent requirement for free iron coordination si
te. J. Biochem, 259:3620-3624, 1984.
Yamamoto M, Scima T, Uozumi T, Yamada
K, Kawasaki T : A possible role of lipid pero
xidation in cellar damage caused by cerebral i
schemia and protective effect od alpatocophero
14:977-982, 1983.
Halliwell, B., Gutteridge, and John M. C. : F
ree Radicals in Biology and Medicine; Clarend
on press, Oxford, pp.279-313, 1985.

1 administration. Stroke,



