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Effects of Jowiseungcheongtang water extract on
Cultured Primary Hippocampal Cell Culture Damaged by XO/HX

Song Seung-yun - Kim Hyoung-soon - Kim Kyung-yo

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

Jowiseungcheongrang(JST) has been in Sasang constitution medicine for many years as a therapeutic
agent for cerebral disease. But the effect of Jowiseungcheongtang(JST) on neurotoxicity is not known. The
purpose of this study was to determine the effects of Jowiseungcheongrang(JST) on the hippocampal cell
injured by Xanthine Oxidase/Hypoxanthine.

The results were as follows: :
1. XO/HX decreased the survival rate of the cultured hippocampal cells on NR assay and MTT assay.
2. JST water extract have efficacy of decreasing a amount of lipid peroxidation increased by XO/HX in
cultured hippocampal cells.
3. JST water extract have efficacy of increasing DNA synthesis decreased by XO/HX in cultured
hippocampal cells.
From the above results, It is concluded that JST has marked efficacy in preventing cultured hippocampal
cells from the damages by XO/HX.
Key word : Jowiseungcheongtang(JST), XO/HX, hippocampal cell, MTT, NR,, Lipid Peroxidation, DNA
synthesis
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Prescription contents of Jourseungrheongtang
Herba] Name Scientific Name Weight(g)
B Semen Coicis 12
B O Castaea Mollisima 12
EWT Semen Raphani 6
W= Herba Ephedrae 4
& R Radix Paltycodi 4
=% Radix Ophiopofonis 4
AT Fructus Schizandrae 4
HEW Rhizoma Acori Graminei 4
E & Radix Polygalae 4
KPx Radix Asparagi 4
AR Semen Zizyphi Spinosae 4
IR Arillus Longnae 4
Tortal amount 66
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i

2) ¥R 84E
2 4Agd Argd Adeze
oxidase(XO, Sigma)®} hypoxanthine (HX, Sigma)
22 X098 A% 100mU/ml, 10mU/ml, 1mU/ml
o] AgAE, HXe 7% 1M, 100mM, 10mM
o] ARNE THEo] Yotk BAT T Ay
Y FF3 Foz g4 AgEAY E8 @
< A HEuA Hrkste ALgEA

xanthine

3) MR

AAl 14~16Y 9] Sprague-DawleyE #F o] &8
7}+S& 70% alcoholZ 2%, AMNF § AFE
2elo] Hoje] AT Wl WRe} T7H
22 AAR 9 AN AN e A
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& Og @n)g seld ¥z F9je) wukg
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ol 0.25% typsin®t 0.01% DNaseZ Z7}ste] 3
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MTT <3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetr
azolium bromide(Sigma)> 7 & Mosmann'®] ¥}
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3’]?— 1% formalin®. 2 TASIIL 1% glacial
acetic acid® A& & ELISA Reader®
540nmol| N . FFEE FAs d2EH Hw
ZAbskg T

@ Lipid peroxidation % &F

_.69_



- ApdHEoEE R 143 M1E 2002 -

XOu XOHX ¥ ZsARE 93 FE=
28k & Lipid peroxidation®] Z7%-2 LA
ok A3 EEMSHIRe] d5AH ¥l
alj)e] TBARS(thiobarbituric acid reactive substances)
Z 2338 A2, 99 o 12N HS0:% 10%
phosphotungstic acid® 22} 2.0ml¢} 0.3mlE B3
108 ok wheAAT ¥kggds ¥ TBA 2
1.0mlE 7}stn ohg 90xdlA 1413 Bt 7}
dg o ¥4 F nbutand@ A)EIATH
n-butanol AT LE F QA ol AAZ
o 5s3nmolld BFEFFPA A FH s
Ret.

@ DNA synthesis

B NRES ZASAYS SRS
AR AUTH 2ASADY ALARIA
28 3R €L ZTL  ’Hlthymidineo]
10uCi/ml ¥ #HERCZ nd3te 1NTF
ok FAEATE 100pug/mle]  sodium  azideZ
DNATA S JAAA G, Mg 7t gl PBS
2 33 AFY F 0.05% trypsin-EDTAZ A E
2 BsAAY AEE Whatman GF/C glass
filter paperZ FE3 & AAHAXEZ UZAIA
cocktail  PPO  4g,  POPOP
0.1g/Toluene 11)& Wi ¥HEAIZ) o3 AA4
FAFNZ BAeE FR8A ol dx2TH
vlmsle] WEg2 FA ST

scintillation

6) ¥Rt K2

B Rl dd folAdel PP ANOVA
%ol Tukey-Kramer multiple comparison testol] 2
stsionl pate] 005 ol3dl A fI A
2 3ok

M. 8B & &

1. BRARES SHUR
D) RRERER S
() MTT &

Table 1. Dose-dependency of XO in

cultured hippocampal cells

X0 MTT Decrease rate of cell
(mU/ml)  absorbance(570nm) viability(%)

0 0.74+0.08 -

10 0.63£0.05 13.5

20 0.58+0.04 21.6

30 0.34£0.03* 54.1

40 0.25+0.02%* 66.2

Cultured hippocampal cells were treated with
for 4 hours. The

values are the mean*SE for 6 experiments.

various concentrations of XQO

Significant differences from the control are marked
with asterisks. *p<0.05; **p<0.01
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0

Control 10 20 30 40
XO concentration (mU/ml)

Fig. 1. Dose-dependency of XO in cuitured
hippocampal cells. Other legends are

the same as table 1. *p{0.05; **p<0.01
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Table 2. Time-response relationship of xanthine
XO/HX in cultured hippocampal cells

XO/HX MTT absorbance(570nm)
(mU/ml/
mM) 0 hr 1 hr 2 hr 4 hr 6 hr

0 0671008 0.64£0.07 0612005 058£0.04  0.53:0.03
30 0351006 0.50:0.04 042£003 030£0.02% 0.140.01%*

Cultured hippocampal cells were treated with
various time intervals at a concentration of 30
mU/ml XO in 0.1 mM HX. The values are the
meantSE for 6 experiments. Significant differences
between groups are marked with asterisks. *p<0.05;
**p<0.01
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Control 1 2 4 3

XO/HX incubation time(hour)

Fig. 2. Time-response relationship of XO
/HX in cultured hippocampal cells.
Other legends are the same as
table 2. *p<0.05; **p<0.01

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

assay on XO in cultured
hippocampal cells

X0 NR Decrease rate of cell
(mU/ml) absorbance(540nm) viability(%)

0 0.6710.07 -

15 0.51+0.04 239

25 0.44+0.03 34.3

50 0.320.02* 52.2

100 0.19+0.01%* 71.6

Cultured hippocampal cells were grown in
media containig various concentrations of XO for
4 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
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100 4

80

60 -

40 -

Live Cells (% of control)

XO concentration (mU/ml)

Fig. 3. Dose-response relationship of XO
by NR assay in cultured hippocampal
cells. Other legends are the same as
table 3. *p<0.05: **p<0.01

Table 4. Time-response relationship of
XO/HX by NR assay in cultured
hippocampal cells

XO/HX NR absorbance(540nm)
mUmmM) o hr 1he 2hr 4 hr 6 hr

0 0682009 0.66:0.08 065:0.06 0.641005  062:0.03

50 0601008 0481005 042:0.04 035:0.02%  0.26:0.01%

Cultured hippocampal cells were incubated with
50 mU/ml XO in 0.1 mM HX for various time
intervals. The values represent the meantSE for 6
experiments. Significant differences between groups

are marked with asterisks. *p<0.05; **p<0.01
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Fig. 4. Time-dependancy of XO/HX in
cultured hippocampal cells. Other

legends are the same as table 4.
*p(0.05; **p(0.01

2. Byl MR

1) Lipid peroxidation B
(1) XO/HX9] 9%

Table 5. Dose-response relationship of
xanthine oxidase/hypoxanthine
(XO/HX) by TBARS assay in
cultured hippocampal cells

XOMX  TBARS(pmol/10°
(mU/ml/mM) cells)

Decrease rate of

cell viability(%)

0 39.7+5.4 -

1 45.2+4.8 214
10 56.7+3.1 264
20 68.9+2.9* 494
30 70.9+1.6%* 64.2

Cultured hippocampal cells were exposed to
various concentrations of XO in 0.1 mM HX for
4 hours. TBA reactive substance(TBARS) were
represent as pmol/lO6 cells. The values are the
mean+SE for 6 experiments. Significant differences
from the control are marked with asterisks.
*p<0.05; **p<0.01

200 4—----- et e e
180
160 4
140 4
120 4
1004 ,
80 |
80 -
40 4
20

TBA cell decrease rate(%)

0 A 4
Control 1 10 20 30
Concentration of XO/HX({mU/mi/mM)

Fig. 5. Dose-dependency of XO/HX onlipid
peroxidation by TBARS assay in
cultured hippocampal cells. Other
legends are the same as table 5.
*p(0.05; **p(0.01

(2) 3B HiH B Jowiseungcheongtang,
JST) migwel A%

Table 6. Dose-response relationship of
Jowiseungcheongtang(JST) for
lipid peroxidation in hippocampal
cells treated by XO/HX

XOJHX TBARS(pmol/ 10%cells)

(mU/ml/ Concentration of JST(ug/ml)

oM 0 5 25 50 100
0 367134 36936 372135 37.6¢38 37.9£39

20 624£14 608:18 577%21 3725 46.0+2.7*

Cultured hippocampal cells were treated with 5,
25, 50 and 100 pg/ml JST. Cultures were
preincubated with JST for 3 hours respectively.
After then cultures were exposed to 20 mU/ml
XO in 0.1 mM HX for 4 hours. TBA reactive
substance(TBARS) were represent as pmol/lO6 cells.
Significant differences between groups are marked
with asterisks *p<<0.05; **p<0.01
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Fig. 6. Dose-dependency of JST for its
protective effect on XO/HX by
TBARS assay in cultured hippocampal
cells. Other legends are the same as
table 6. *p(0.05; **p<0.01

2) DNA synthesis H2F
(1) XO/HX9| 9%

Table 7. Dose-responce relationship of XO/HX
on DNA synthesis in cultured
hippocampal cells

- XO/HX Decrease rate of DNA synthesis
(mU/ml/mM) (% of control)

0

10 211

20 26.6

40 50.4*

60 66.3%*

Cultured hippocampal cells were treated with
various concentrations of XOQ/HX for 4 hours.
DNA  synthesis

method”. The values are the meantSE for 6

was measured as “material

experiments.  Significant  differences from  the

control are marked with asterisks *p<<0.03;

**p<0.01

Fig. 7. Dose-dependency of XO/HX on DNA
synthesis. Other legends are the
same as table 7. *p<0.05; **p¢0.01

) A HE B Jowiseungcheongtang JST) FUSHK
o 53}

Table 8. Dose-reponse relationship of
Jowiseungcheongtang(JST) for
its neuroprotective effect on
DNA syntheis in hippocampal
cells treated XO/HX

XO/HX DNA synthesis(% of control)
(mU/ml/ Concentration of JST(ug/ml)
mM) 0 20 40 80 160
0 100£8.1 10075 100+6.2 100193 100184

40 527448 64.8%72 69.1£53 754481 822:93*

Cultured hippocampal cells were treated with 20,
40, 80 and 160 pg/ml concentration of JST for 3
hours, after then cultures were exposed to 40
mU/ml XO in 0.1 mM HX for 4 hours. DNA
synthests was measured as “material method”. The
values are the meantSE for 6 experiments.
Significant differences from the control are marked

with asterisks *p<0.05
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Fig. 8. Dose~dependency of JST in DNA
synthesis. Other legends are the
same as Table 8. Significant
differences between groups are
marked with asterisks *p<0.05
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Xanthine Oxidase(X0)9} Hypoxathine (HX)
7t A Zrell weEt s BERSHMEC PlX
' 9L 2AEP] A%t 0.1mM HXO
MCV(midcytotoxicity value)gt¢l 30mU /ml XO/HX
7 29 RN St ABAEE 77
1~6A17r Bt Y 3 AE YESS MIT
assayfoll olsle] iz vlm AN A
Alzto] Aol whe}l M EAEEo| AiFAT
(Table 2, Fig. 2).

2% 29 BEMSHEE X07t 15mU /ml
ol 100mU/mle] =8 ztzb ¥3E N
AA 4A7F HE} T ole] dFE NR
assay’ 0.8 AL A AH2g X009 FEo
vlgletd M EAAES0] LA THTable 3,
Fig. 3).

X0}t HX7} 3EA| T m2t i RS
fgoll mAE JFE Al Y3k
MCV(midcytotoxicity  value)gkQl  SOmU  /ml
XOHX ¥EoA 1~6A17 Bt #HE} F
zZt AIZPE 2 AR AESS AR 23 A
2|8k A|Zbol] mlElste] M EAYEE] FAA
THTable 4, Fig. 4).
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EF XO/HXS] AHstd &4 tid FAEFH
HE g &9 AR dstg A
oA Eieldtd #HES EREHRSHER
XOHXE A3F REAFS M 1
#E Lipid peroxidations 3t &A1t}
I ZA¥ XOHXE #5E EESHEd X
g Fxol H]#sted TBARS7} F7istleod
20mU/ml XO/0.1mM HXAx g} A MCcvztS v}
EFthTable 5, Fig. 5).

8]3 20mU/ml XO/0.lmM HXE 4A1HE
o BRSOl Maldtrl A 5~100ug/ml
o] FABHFHE MGl 242 T RN
oA 3A1ZEE<t AAE & AS AP} T=
o vlgsle] XOHXTE A3 To Hsly
TBARS7} BAIRoz fostA ZA3Hth
(Table 6, Fig. 6). '

T3 DNA synthesis®d 3 ZHoA ZA}sE 4
I XOHXE & BEWSHERA A2 &
Toj vj#8lo] DNA synthesis7} A 5ked A
Jd =A< JeElen 40mUml XO0/0.1mM
HXA 24 MCVvEE JellthTable 7, Fig
7.

1831 40mU/ml XO/0.1mM HXE 4A17+ %
<t BRIl Aelsty] A 20~160ug/ml
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