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Effects of Cheongsimyeonja-tang water extract on the Cultured
Primary Hippocampal Cell Damaged by XO/HX

Hwang Seung-Yeon' - Lee Jae Heung - Kim Hyong Soon’ - Bae Young Chun’ - Kim Kyung Yo - Won Kyoung Sock”

* Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Wonkwang Univ.
» Dept. of Nuclear Medicine, Coliege of Medicine, Keimyung Univ.

The purpose of this study is to examine the toxic effects caused by xanthine oxidase/hypoxanthine(XO/HX)
and the effects of herbal extracts such as Cheongsimyeonjatang(CYT) on the treatment of the toxic
effects. For this purpose, experiments with the cultured hippocampal cells from new born mice were
done.

The results of these experiments were as follows.

1. XO/HX, a oxygen radical-generating system, decreased the survival rates of the cultured cells on MTT
assay and NR assay, protein synthesis, and amounts of neurofilaments.

2. CYT have the efficacy of increasing protein synthesis decreased by XO/HX.
3. CYT have the efficacy of increasing the amount of neurofilaments decreased by XO/HX.

From the above results, it is suggested that Cheongsimyeonjatang (CYT) have marked efficacy as a
protection for the damages caused by the XO/HX-mediated oxidative stress.
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Prescription of Cheongsimyeonjatang(CYT)

ngr?]il Scientific Name Wa‘g%ht
HFA Semen Nelumbinis 8.0
L ZE Rhizoma Dioscoreae 8.0
L 8% | Rhizoma Acori Graminei 40
HE Radix Scutellariae 40
9% Radix Ophiopogonis 40
B®{ | Semen Zizyphi Spinosae 40
R A Arillus Longan 40
KM% Radix Asparagi 40
RF Semen Raphni 40
@& Radix Polygalae 40
HMFL Semen Biotae 40
H% Semen Nelumbinis 2.0
Total amount 54.0
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HgE HEMCHMIEE PBSE 33 AlF
st ¢EE TAAZI o5 02% Triton
X-100°] =3t PBSZ 33 sl AlE
25 % NE14( 1:100, Sigma)Z 1A1ZF &<t gk
$A171 & 004% O-phenylenediamine(OPD,

Sigma)ﬂ}.0.0Z% hydrogen peroxide® *&3h
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(1) MTT A
XO7}F 323 WEMEME vxe 9&E
ZAr8l7] 98l xanthine  oxidase(XO)7F

5mU/meoll Al 60mU/me7kA1 2] 2Hztel 5=
XgE vjgAolA] S5AIZE Tt vt F XO
o] EA& MTT assayHoll ot FA}e 2
# SmU/me XO AHeolMe AE] 4Ego]
HE2F(100%)l Hletd 762%2 JEo™
15mU/mee] A elolAe 626%2 Jelwth 1
2iut 30mU/mest 60mU/me XOE Aeld ¢
AE IS 47 51.0%((p<0.06)%
25.9%(pP<00Z EFo Hvldo F23HA
A el oi(Table 1, Fig. 1).

XO/HX7t wi@FAI1Zhl] uhe} Agiimiiiia
of "X dFE ZFAMEZ] Hsted 30mU/me
X0/0.1mM HX7F 23d wigHelA #gHEm
RMIBE 22t 1~TAIZE B9 wjgst & AE
o] AWEGS MTT assayHol 9sled diz¥
7 ool ZAMgE A3 X3t Alzhel] ofEA o
2 MAEZ AESo] »adteE FPgo] Udey
£3] 5A1Zt TAIZelME 22 50.5%(p<0.05),
2171%(p<00)) ez Yehd FAHo= {93
a5 JelWckTable 2, Fig. 2).

—135—



- Abatdl A of2ts|X] M 143 M3 2002 -

Table. 1. Dose-dependency of xanthine
oxidase (XO) in the cultured

hippocampal cells

Table 2. Time-response relationships of
xanthine oxidase (XO) in the
cultured hippocampal cells

XO (mU/ml) MTT absorbance  Decrease rate of

(570 nm) cell viability (%)
0 1.47+0.19
5 1.12+0.17 238
15 0.92+0.08 374
30 0.75£0.06+ 490
60 0.38+0.02++ 74.1

The cultured hippocampal cells were
treated with
xanthine oxidase (XO) for 5 hours. The
values are the mean+SE for 6 experiments.

various concentrations of

The significant differences from the control
are marked with the asterisks. *p<0.05;
**p<0.01

120

Live Cells (%)
2 & 8

&

g

(=)
I

Concentration of XO (mU/mi)

Fig. 1. Dose-dependency of xanthine oxidase
(XO) in the cultured hippocampal
cells. Other legends are the same as
Table 1. *p<0.05; **p<0.01

/M o g 3w S Th

0 1534018 1511017 1484013 146:015 143:014
3 1341011 110:000 05007 0.72:006+ 043002+

The cultured hippocampal cells were
treated with various time intervals at a the
concentration of 30mU/me XC in 0.1mM HX.
The values are the meantSE for 6
experiments. The significant differences
between groups are marked with the

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

140
V2222 Control (] 30 mU/ml/mM XOHX
120
100
< s0-
2
Sw .
R3
= 40 *k
204
0- T T
Control 1 3 S 7

XO/HX incubation time (hour)

Fig. 2. Time-response relationship of Xanthine
oxidase (XO) in hypoxanthine (HX) on
the cultured hippocampal cells. Other
legends are the same as Table 2
*p<0.05; **p<0.01 '
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(2) NR A%

HlEFQ EEMMEAEE C, Mg® freed)
Hank's balanced salt solution(HBSS, Gibco)
oz 33 % X0zt 10mU/meol A
70mU/me 7hAle] =2 E3HE uwjdolA 5
AlZE w3t g ol9] g zANE A
10mU/mee] AzjollA Axe] AELL =T
(100%)°ll ®Bjste 857%2 el on 30muU/
m¢ oAME 637%2 vebgth =3k 50mU/me
F 70mU/me AME Z248.8%(p<0.05),
36.3%(p<0.01) 2 }ebttH(Table 3, Fig. 3).
XOZb ujgAlZbell whet #gHmieiiel o)
€ 9¥E A7l st MCV(midpoint
cytotoxicity value)@tl 50mU/mé XOF ol A
1~7A2F &<t wigd & 2z AzbdE A Lo
AEEE FAIE AF 1412, 3A17E vl A
T HET(100%) vlate] 2}z 72.7%, 61.3%2
uepston SAIZER TAIZE Zb2h 535%(p<0.06),
B4%(p<001)2 Jeltti(Table 4, Fig. 4).

AH

Table. 3. Absorbance (% of control) at
540nm wavelength for the NR assay

on xanthine oxidase (XO) in the
cultured hippocampal cells.
X0 (mUfm) N e e

0 1.6840.17 -

10 1.44+0.15 143

R4 1.07£0.13 363

0 0.820.06* 512

70 0.6110.06+* 637

The cultured hippocampal cells were

grown in the media containing vanous
concentrations of xanthine oxidase (XO) for
5 hours. The values represent the meantSE
for 6

experiments. The  significant

differences from the control are marked with
the asterisks. *p<0.05; **p<0.01

120

Live Cells (%)

Concentration of XO (mU/mi)

Fig. 3. Dose-response relationships of xanthine
oxidase (XO) in the cultured hippocampal
cells. Other legends are the same as table
3. *p<0.05; **p<0.01

Table 4. Time-response relationships of
xanthine oxidase (XO) in
hypoxanthine (HX) by NR assay in
the cultured hippocampal cells.

XOMK NR absorbance (540 nm)

UM oy 1w 3w Sk Th
0 1016 176018 17017 170015 162:014
5 1406013 128011 106:009 0916007 046:004ee

The cultured hippocampal cells were
incubated with 50mU/m¢ xanthine oxidase
(XO) in 0.1mM hypoxanthine (HX) for
vanous time intervals. The values represent
the meantSE for 6 experiments. Significant
differences between groups are marked with

the asterisks. *p<0.05; **p<0.01
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V2223 Control - ] 50 mU/m/mM XO/HX

Live Cells (%)
8 & 8 8

<
1

Control 1 3 5 7
XO/HX incubation iime (hour)

Fig. 4. Time-dependancy of xanthine oxidase
(XO) in hypoxanthine (HX) in the
cultured hippocampal cells. Other legends
are the same as Table 4. *p<0.05;

+xp<(.01

1) SRB 3%
(1) XO/HX ] ¥%

AR R EEWEMR Blx=
FAFS FOENELY FAHAAN ZAME] Y3t
o 0.1mM Hypoxanthine(HX)el Xanthine
Oxidase(X0)7} 10mU/meoll A 80mU/me7h2] &
T2 XY wgAdeM SAIZE Tt vt
& X0 o5 ol gAjo] wslel] i =
AHgE A3} 10mU/mX0 MelollMe duae
Aol dZF(100%)°) vlsle 827%=2 LiEh
ok B 20mU/mee] Xeldlde dizTol
Hjsle] 735%2 i A Jelwch =3
40mU/més} 80mU/me XOE Aejdh 749 i
THe 7217t 526%(p<0.05)3 34.7%(p<0.01)Z
Leh diz el vlsle 2% {FosiA @A

el oo MCVEe 40mU/meol| A VHebytct
(Table 5, Fig. 5). :

Table 5. Dose-response relationship of
xanthine oxidase(X0) on total protein
synthesis in the cultured hippocampal cells.

XO/HX (mU/ml/mM)  Total protein (% of control)

0 100+9.6
10 82774
20 735t6.8
40 52.6+4.2+
& 347453

Cultured hippocampal cells were exposed
to 10, 20, 40 and &0mU/m! xanthine
oxidase(XO) for
Amount of total protein was measured by
SRB assay(540nm), and shown as % of
control. The results indicate the mean*SE

for 6 experiments. Significant differences

5 hours, respectively.

from the contrl are marked with asterisks.
*p<0.05, **p<0.01

Total protein (%)

’ Controt 10 20 40 80
Concentration of XO/HX (mU/ml/mM)

Fig.5. Dose-dependency ~ of Xanthine
oxidase(XO) on total protein synthesis

in cultured mouse hippocampal cells.
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Other legends are the same as the
Table 5. *p<0.05; **p<0.01

(2) HEFHES 23

BERR  AEIEMRRHRiEel oig X0 AhshA
el YdoAM HLEFR E94S Fauz
o] FARst FHAA ZAEE7] Ystd X049
MCV Zt(midcyto- toxicity value){! 40mU/mé
XO¥EolA 5A1E FF =EAI717] 3A12E A
o 15ug/micl A 100ug/ml #OEFHl 2tz
¥3g wigdeld Mg F o9 wolg
BE zAbedh 2 A3 150g/ml XOHe A
gt A Fuddeg FHReE gixd
(100%)l ©latd 564%=2 YElgton] T3
2ong/ml #FHOETFHBY AMEldAe o
Hlsled 754%% uJElgth 223 50ug/ml,
100ug/ml AHeolMe 42 83.6%(p<0.06),
87.9%(p<0.0DE X0t Azlol| vlsty FA
Yelstth(Table 6, Fig.6).

Table 6. Dose-response relationship of CYT
for its neuroprotective effect on XO
in total protein synthesis.

XOMHX Total protein (% of control)
(:VJ/ concentration of CYT (ug/ml)
mM) 0 15 % 50 100

0 100¢.88 100:79 100£¢9.1 100t64 100:76
40 964:67 639:t82 T54159 B36:74+ 87.9:86++

"Cultured mouse hippocampal cells were:

treated with CYT. Cultures  were
preincubated . with 15, 25, 50 and 100pg/ml
CYT for 3 hours, respectively. After then,
cultures were exposed to 40mU/m¢ XO for 5
hours.- Amount of total protein was
measured at wavelength of 540nm. The

results indicate the. meantSE for 6
experiments. Asterisks indicate the
significant differences from the control
group. *p<0.05; **p<0.01

140
: 77277 Control
120 C—J XO/HX 40 mUml/mM
*
S
S
-l
£
C.
2
=
Contrdl 1S 25 50 100

concentration of CYT (ug/mi)

Fig. 6. Dose-dependency of CYT for is
neuroprotective effect on XO in total
protein synthesis. Other legends are
the same as the Table 6 =*p<0.05;
**p<0.01

2) Neurofilament # 2

(1) XO/HX®] 4%

XOMHX7t $24% #giEmisie) vl 94
T MRS ol &8t XABH7] Yate
XOHX7t 5mU/me~50mU/mee] & X7bA] 54
G MY FompsE S AR
O AR Mg Fxo vlaste] MXEo| iR
kg ol AP en £3] 25mU/me, S0mU/
me FZoAME uEFd vlEly  ztzt
47.3%(p<0.05)%}t 22.6%(p<0.01)Z F23HAl 7
238t tHTable 7, Fig. 7).
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Table 7. Dose-responce relationships of
XO/HX on neurofilament in the
cultured hippocampal cells

XOHX El absorbance Decrease of
(mU/ml/mM) (490 nm) neurofilament(%)
0 1.86+0.17 -
5 1590.15 145
15 1.200.12 06
A 0.88+0.07+ 52.7
50 0.4210.06++ T4

The cultured hippocampal cells were
treated with various concentrations of XO
in 0.ImM HX for 5 hours. Neurofilament
were measured as “material method”. The
values are the meantSE for 6
experiments. The significant differences
from the control are marked with "the

asterisks  *p<0.06; **p<0.01

Neurofilament (%)
8

*k
7 Z
25 50
Concentration of XO/HX (mU/mi/mM)

Fig. 7. Dose-response relationships of
XO/HX on

cultured hippocampal cells.

neurofilament in the
Other
legends are the same as Table 7.
*p<0.05;, **p<0.01

@ WOETH £
% BEMEER d8 XOMHXel 4hs

A e UM HOEFHEY ZHE M
Mgeme] wst ZWolA  XAMeZ] HEhe
0.lmM HX¢tl X029 MCV@(midcyto-
toxicity value)?! 25mU/m¢ XO5 =7t ¢ ¥
B gFdol A 5A12F Bt =& A]7)7] 3A17F A
o 60ug/mlolt Al 150ug/ml #Osdifigol 24zt
2iE wigdol AAeg F o] Ho¥
#g FARIEG. 2 23 5mU/me XO%HS
XHelgh A miimsEe FHvgE gz
(100%)° H|3l 513%=2 YEetor 3
60ug/mi, S0ug/mi HOETEHS AdolMs
2ol vlsted zHzZ 637%, 725%F YERR
. 283 120ug/ml, 150ug/ml MM e 2zt
z} &36%(p<0.05), 91.9%(p<0.01)= XOutel
A elo vlste g A Yebgtti(Table 8, Fig.d).

Table 8 Dose-response relationships of CYT
for its neuroprotective effects on
neurofilament in hippocampal cells

. ElI absorbance (490 nm)
concentration of

CYT (ug/ml) XO/HX XO/HX
0 mU/ml/mM 25 mU/m/mM
0 158:0.16 0.81:0.06
60 156:0.14 0.99:+0.08
0 15310.15 1.11£0.10
120 1.5010.13 1.25¢0.13+
150 148:0.12 1.3620.15%

The cultured hippocampal cells were
treated with 60, 90, 120 and 150 ug/mé
concentration of CYT for 3 hours, after then
the cultures were exposed to 25mU/m¢ XO
in 0.lImM HX for 5 hours. Neurofilament
were measured as '‘material method''. The
values are the mean*SE for 6 experiments.
The significant differences from the control
are marked with the asterisks. *p<0.05;
**p<0.01
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XOMHX 0 mUmb/mM
120 ) XO/HX 25 mU/mbmM

100 ] 7}_ _/._ . ] wex
S 7 A * AL
= 60 % Zi 7
Z 40 / ) . 7

]

0 ’ %' ) 7
60 %0 120 150
concentration of CYT (jug/mi)

Fig 8 Dose-response relationships of CYT
for their neuroprotective effects on
neurofilament in the hippocampal cells.
Other legends are the same as Table 8.
The significant differences between
groups are marked with the asterisks.
*p<0.05; **p<0.01
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A fFESTE Aol Waizlen EuHldE F
4 ol 2 AHEAAs)S N-methyl-D
aspartase(NMDA) 85 #HgAsirgoz
A HEW Ca¥ o FAE Axe o 2
o ABAZE E£4AZ B ohl} Yoprt
Ne HEe Abgg azdgon Fop 2%
2 o= AAARH7]E  protein kinase
C(PKO)Y cyclic AMP 2e oG A}
AEe nAo2 M HNESAHS Yttt it
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oh-ge] Arazfrlel AbstE Eate] dahe
grokale] FZ 2ot SN HAT HA
322%50] 7Ag FisizRge Jeldos
AYAFE0 BuHD oy HOUEFET
A2zl g APE ofy] BRI}

HOEFR o8 243 298 d7g 4
Hed ¥ mUuETFE LMl v
g% dall A7 23 FOEFES 8
2% %71, fibrinogen ¥ %7}, prothrombin
A 59 o] glo} HEG AR
g™ 4 glee rnuadn &% @K
pen}t fdel=y] anbel B AP AR
2 S3td BOETFRC WIS F3A
03 Bug v god w¥e wuETFiR
RZEd 2 G0 tgh =FA 2Ed 20
e AAAgd sl HOETFE A
7t E AAsdct oldd AYSS S i
ETHS LmER KE 2 OLHE, HEE
Sol gk YA amsl AeR=an deou
Z+E o Hdlo] dig HOETFHS F9H =
£ A7 usid gty o @ g
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g "eAo] A=z glon ole HyH
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HUIEFBol oust H&gs vx= A o
B7] st AbazLGolol ofs &4 B
HEEmMEHm HOEFRS Fo3ld 2 &
g dolr it}

X0 4bslz Aol did HEEMSHM
548 2AE7] Yt 5-60mU/mie] XO7t
Ztzt o8] T2 ¥XghE wigdeA igEim
REs AE2 wgEdE MTT assay ©f
olgt Al AEEE FAs. 1 27 XO
o] M=o sl fFofstA Axe A
FEgo] ZAFHE e (Table 1, Fig. 1). X3 XO
o] A Azt 9% FFS A7) HAsto
XO 30mU/mio| A 1- 7A1ZF B 24z 123k
BEMEERS e A3 X0 He Azt
of vlaiste] MEZe AEEE FostAl Ha
A Z e (Table 2, Fig. 2).

X029 A4 gt |3-E NR assayol 9
st} ZANEEZ] Y35t 10-70mU/ml &) XO7t
7t7t ] 32 Xghd wigdeA igE
St E AlzbdE uwidgt ¥ NR assayol
¢ MEAEE S SANAYG. 223 X0
Aelsol dldstd fo A xS AE
go] ZAsl¥(Table 3, Fig. 3). %3 XO
o] A AT oA FFS A st
X029 MCVY 50mU/mio| A 1-7A12F &< 2}
7} #F HILEHSAERE WIgd A3 X0
g Azt wlstd MEe] FELEE {o
3HAl A1 oh(Table 4, Fig. 4 ).

FduAFo ZALE A% SRB 244 ol
o}A XO7F 10-80mU/ml ¢ ¥=2 77 ¥38
g ougdoA 2 WEMSHERS SALE
Qb ujget ohg FEWAFL A Fxol b
Aty Zastden MCVE 40mU/ml XOA
oM el (Table 5, Fig. 5). 22y
40mU/ml XO& 5A1F & AAA T He
s71 A 15-100ug/ml & HOEFHS 27
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- ECETS KEMol XOHXO ofsi /B 1848 BEMEHEROI ol Xl

T ujgAol 3AZF St HAL & 7
S Mg s dlaste] gudde Ft
g 5yon, %LI 50, 100ug/mle] #OMEFi5
A zIol vlste oig Fo% F
7}& e (Table 6, Fig. 6).
E3F XO7b mskikR ol vx=
Abet7] 93t 5-50mU/mle] o2 s=7t Zt
zb xgE wjg Aol IEEMSMES 5412
S MY F mRAkkES ZAME ST
OIEFHA det mEcishE el ol lojA
X0t #5% BEmMEd st sxd 9
et MRS FAARLY 25mU/ml
XOA A MCVZ(midcytotoxicity value)S
vetdich (Table?, Fig. 7). 28y 25mU/mi
XOE 571 B AAAETA AHstr] A
60-150ug/mle] #HOiEFimel 242t 23 i
FAolM 3AZHE} AAY T A AT
FEol vlasle meMFRES] FAE HY
t}.(Table 8, Fig. 8).

olde] A¥E& uEF AR 4
XO/HX+= MTT - NR assayoll o) AT
9] Fofgt ZAAE BAY, HEFHY F
o2 XO/HXY ArshA &Aoo g A 54
of fejdh ARy mMtkEe SIS
JetWloo2 FOEFinS 155
fael 4tstd &4 dis] fo4 e #Bolx
F7t P Ao g Alggct

e o
dag =

dazR71d

V.8 =

Xanthine Oxidase/Hypoxanthine(XO/HX) <]
AshA g4t o3 AR AE KA o
gt A4 AF A B T LT
foll 2] FEe XO7F A ujFdoA

IﬁH}E,OH "IZL—_- BES FAlEIHR L
XO/HXS] =
HFimel 48 A A oed 2o
1. 22277191 XO/HX= MTT assayell 9
3 NEZANEEY Fod P2E BAT
2. AbA25-719) XO/HXE NR assayoll 23t
AEZAEES] Fogt FAE
3. XO/HX29] 4bshz! &2l olgk A
tale HEFRY T2 FadudZde
98 F7H: B
4. XO/HXSY 4tata &A4to] ogh AZA 540
cdEte] WHOETHY FAR iR E S
Fog 37 B4
oldel AYAI}E WisETFHOl HEHEmHR
el AtstAd Ego] distd fofdh oA
A8g el o2 Algd
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