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Effects of Jangwon-hwan(Zhuangyuan-wan) Water Extract against
Xanthine Oxidase / Hypoxanthine-induced Neurotoxicity in the Cultured
Mouse Cerebral Cortical Neurons

Yeong-Su Kim, Kang-Beom Kwon, Yeong-Gi Min, Hyeon-Ik Cho, Jun-Bae Park, Ho-Sub Lee, Do-Gon Ryu
Dept. of Physiology, College of Oriental Medicine, Wonkwang Univ., Iksan, Korea

In order to elucidate the toxic mechanism of neurotoxical damage and neuroprotective effect of Jangwon-
hwan(Zhuangyuan-wan) water extract, this experiment was performed. Neurotoxic effects of xanthine
oxidase/hypoxanthine(XO/HX) were examined by MTT and NR assay, neuroprotective effects of Jangwon-
hwan(Zhuangyuan-wan) water extract were examined by neurofilament enzymeimmuno assay(EIA). XO/HX induced an
increase in cell viability, and a decrease in the amount of neurofilament on cultured mouse cerebral cortical neurons in dose-
dependent manner. In neuroprotective effect of herb medicine, Jangwon-hwan(Zhuangyuan-wan) water extract increased the
amount of neurofilament on cultured mouse cerebral cortical neurons damaged by XO/HX. From the results, it is suggested
that XO/HX showed toxic effect in cultured mouse cerebral cortical Neurons and Jangwon-hwan(Zhuangyuan-wan) water
extract is very effective in the prevention of neurotoxicity induced by XO/HX. (J Korean Oriental Med 2000;20(4):3-10)
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Prescription Contents of Jangwon-hwan

BEL g A #  EQE
# = Radix Polugalae 12
BB A Arillus Longarae 12
# H %  Rhizoma Rehmaniae 12
B Radix Scrophulariae 12
HE W Rhizoma Acori Graminer 12
A #  Radix Ginseng 24
F 1R i Poria 24
% B Radix Angelicae Gigantis 24
B £ 4~  Semen Zizyphi Spinosae 24
% P4  Radix Ophiopogonis 24
i F1-  Semen Biotae 24
el gt 204

2. B A%

1) x&H2l A

HTA 2MgS ZRAS B BAZG2AA 2
I EEHRE WA 2/ Et g
3000pmel 2087 QAReAHD AT 55712
AAEEHT T HEEERSAA 24X HisRcR et

of 7}7} 46.64g2] £ A RE At
2) fmRpteE

KA iEe et Michikawa $202] Hlg o
we WAL Z AF 1388 AN 25
2 2L 0.25% ypsine] E3HE phosphate buffered
saline(PBS) 0.2 A2l 33 367, 5% CO/95% 0.2
24" 27 Yol HESAT HRIZT 10%
fetal bovine serum (FBS, Gibco)o] F¥3tH Eagle s
minimum essential medium(EMEM, Gibco) 2.2 33]
A A Z Pasteur HH Q2 AEE AT ol
M ELEL Poly-L-lysine (Sigma)e.2 HA2d 96-
multiwelloll 3 10°cells/welle] DEE | £ 5 B33}
Aok B3E AEe 39 H oz N2 HERS
2 wste] Fom TYEt HEE K Hiol A
&3t

3) BEeRE A2

A BEo AFE3F A2+ xanthine oxidase(XO,
Sigma)$} hypoxanthine(HX, Sigma)Z4] XOx 100
mU/nl, 10 mU/ml, 1 mU/mle] AFAE, HXE 100
mM, 10 mM, 1 mM2| A& THEo] Wokhd B



HETEALC) XO/HX o) fRiBE KIMCE mvliie) vlx e g G539

o T BEy 9Y AR Fog M AgEAL
2% ¥ HH HEgol Arbeted ALSEHch B
FHHMEIT A Kigmi] vX e e
FArely) Al AR RS WERE 0.6%-
D glucose7} 378 MEMCOE 33| A#3 ohg o
# s XOHX7} Eghd #EEClA 1-1242F
< A= F st

4) fHinE A PENR BE

OMTT E&

G223 AUTES 47 99 wele B 2O
2 3501, MTT [3 - (4,5 - dimethylthiazol-2-y1)-2,5-
diphenyl tetrazolium bromide, Sigmal% %2 Mosmann®
9] We] wgt. & WSS RS T 459
& ez AMEEY AZE 500 ug/ml MTTE 5%
£ 1 m go] SEAZ 8 T 347 Bt
37T, 5% CO:-2 A8 A 27|WlA R
#3948 F Mg formazans 88)41717] S5t
o A=dL walw dimethyl sulfoxide(DMSO,
Merck) & #35871% | mA Y3 1587 A 2oA
WA F FRREAR S4mmolN FFEE 3
atod tz79 Hla 2AMSHA T

@ NR E&

Neutral red(NR, Sinma)2] F&-< Borenfreud &}
Puemner®9] wrHol wsith & of2] JBE 2] xanthine
oxidase(X0)¢} hypoxathine(HX)& ] 2] 3+ #% s
#fLE phosphate buffered saline(PBS)2 2 33| A3
T A Ax3 S me/mle] NRE welld HFTRES
B4 sta] ¥ thg 3R B 37, 5% CO.E =
AE A 27)oA BESAT. & 4S3T PBSE 3
3 AHZT 1% formalin® 2 1A 31 1% glacial
acetic acid2 A 2] 3t th&- Microelisa Reader= 540nm
X FHEE Sst iz K FEsarh

(3 Neurofilament enzymeimmuno assay(EI)

HEZ) SIS PBSE 33 Ml3slod 422
2B A1Z TS 0.2% Triton X-100°] ¥£3tE PBSE 3
3) A stgch A 353 NE14( 1:100, Sigma) 2 1
Azt B¢ wr2-A171% 0.04% O-phenylenediamine

(OPD, Sigma)¥} 0.02% hydrogen peroxide® ] 2|3}

e

t}-& Dynatech Microelisa reader2 490nmoll A 533
55 A sto] 2T ik At

6) #tst B2

BB A5R OE Rel4el 3 E ANOVAT
Tukey-Kramer multiple compatison testol] 213} 2.+
pgkel 0.05 ol3iel ARt frefgt Ao h3AT.

BERAEE

1. R i BHUR

1) MTT &2

R 58 ANl vlXe
< FA&S7] 98k xanthine oxidase(XO)7}
10mU/mio| A 40mU/ml 742)9] ztztel = 23
O EEEANA 6412 B BEI F xanthine
oxidase(X0)] HHHMREZ MTT assay§ ol <3l
A #F 10mU/mi XO Heldids 2o Y&
£o] fZ=T(100%) ¥lste 81.2%= JEbETH 1
2y 20mU/mle] HgoA+ 61.7%% ol B} thi
A JeERGth E3F 30mU/miel 40mU/ml xanthine
oxidase(XO)E& A eld A+ ol &g 47
48.0%(p<0.05)%} 31.4%(p<0.0D)E 2ol H)8t
% foatA @A Ve THTable 1).
Table 1. Absorbance (% of control) at 570nm

Wavelength for the MTT Assay on Xanthine

Oxidase(X0) in Cultured Mouse Cerebral
Cortical Neurons

)

XO(mU/ml) | MTT absorbance(570nm) ‘2;3‘;?;’{,‘;‘};2’;
control 1.021+0.16 B -
10 0.87+0.08 14.8
20 0.672-0.05 343
30 0.49+0.07* 52.0
40 0.32+0.04%* ] 68.6

Cultured mouse cerebral cortical neurons were treated with various
concentrations of xanthine oxidase{XO) for 6 hours. The values are the

mean*SE for 6 experiments. Significant differences from the control are
marked with asterisks. *p<0.05; **p<0.01

Xanthine oxidase(X0)%} hypoxathine(HX)7} A] 7t

of whe} ¥R KNGSl v Xe S Skt
7] ¥3%te] 30mU/ml xanthine oxidase(X0)¢+ 0.2mM



(540)  wpErgtolgtE)z] A20A A4E

hypoxathine(HX)7} Z&¥ #aEmel A AMEmHCH
HeE 22 1~7A17F B¢ 8T 3 AXe YEs
S MTT assayol] 9|3le] 27 Ml RES &
F 147 gEEC = HERE100%)9) ¥)sto] 84.4%
o] MMAEAES EATh B 3AF 5 °‘°W
T 134%% 2T vlate ta w2 AEEE Y
Biom SAZ #EEdNe dzgd vstd
453%(P<0.05)8] AZE&E, TAIZE & Yol e
32.9%(p<0.01)] AE &S 2+ YEHItH(Table 2).
Table 2. Time-Response Relationship of Xanthine
Oxidase(X0O) and Hypoxanthine{(HX) by

MTT Assay in Cultured Mouse Cerebral
Cortical Neurons

XO/HX MTT absorbance(570nm)

mUmml) | g 2hr 3hr 4hr
0 | 0774007 [ 0644005 | 0754006 | 0.73+0.08
30 | 0.65+0.05 | 0474004 | 0342002%* | 024+001%*

Cultured mouse cerebral cortical neurons were treated with 30 mU/ml XO

and 0.2 mM HX for various time intervals. The values are the mean+SE
for 6 experiments. Significant differences between groups are marked with
asterisks. **p<0.01

2) NR €8

B KIS MRS Ca>, Mg™ free?l Hank s
balanced salt solution(HBSS, Gibco)2 2 33] |23k
% xanthine oxidase(X0)7} 15mU/mio 4] 120mU/mi
Aol WER 247t THE AR A1 #iE
g ohE ol9] WS AT HBR 1SmUMmi] Ae
A AT HAEELE HEF(100%) ¥4
87.7% = Uehgten] 15mU/midl e 72.6%= Ve
o} 3k 60mU/ml, 120mU/m! xanthine oxidase(XO)
X zHz}t 52.7%(p<0.05), 45.9%(p<0.01)E LFEPL
t}(Table 3).

Xanthine oxidase(X0)$} hypoxathine(HX)7} 353
rEfEol whel KiGmsiiuo] vlXe wES FAS
7] 9)38ted MCV(midpoint cytotoxicity value) gkl
60mU/ ml/xanthine oxidase(XO)2} 0.2mM hypoxathine
HX)BENA 1~12A17F 5 55383 + 7 A1
2 AXY] AEES FET HR INT FRANE
) 2 7-(100%)0] vlsla] 89.7%2 Welytow 3A17F

Table 3. Absorbance (% of control) at 540nm
Wavelength for the NR Assay on Xanthine
Oxidase(XO) in Cultured Mouse Cerebral
Cortical Neurons

XO(mU/ml) NR absorbance(S540nm) ?;?fgﬁﬁ??%f
control 1.46+0.15 -
15 1.28%0.13 123
30 1.06+-0.04 274
60 0.77 +£0.05* 473
120 0.67+0.08%* 54.1

Cultured mouse cerebral cortical neurons were grown in media containig
various concentrations of xanthine oxidase(XO) for 6 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

Table 4. Time-Response Relationship of Xanthine
Oxidase(XO) and Hypoxanthine(HX) by NR
Assay in Cuitured Mouse Cerebral Cortical

Neurons
XO/MHX MTT absorbance(540nm)
(mU/ml) 1hr 3hr Shr Thr
0 0.97+0.08 | 0.85+0.06 | 0.92+0.03 0.954+0.05
60 0.87+0.05 | 0.69+0.03 | 0.49+0.01%* | 0.4740,04%*

Cultured mouse cerebral cortical neurons were incubated with 60 mU/mi
XO and 0.2 mM HX for various time intervals. The values represent the
mean+SE for 6 experiments. Significant differences between groups are
marked with asterisks. *p<0.05; **p<0.01

Wi doll M= 81.2%2 ViebiTh g SAIRE 3 TAI3E
v kol A= 2z} 55.7%(p<0.05), 49.5%(p<0.01)E 1}
EPCHTable 4).

2. neurofilament £ &

1) XO/XAQ| ¥&

XO/XAjgEEo| w2 neurofilament®] 54 &% &
218} neurofilament El°] 91014 XO/XA7} 5-50mU/
m/mM7FA 9] R 247y EghE BEERRelA KB
TSRS 4A1ZE Bt Al & AT BEES
27 Wi Frstgor 2 &2 SmU/ml/mM
XOXA el Me AEe] AEEE HET(100%)
o Hlete] 86.0%% ERg oW, 10mU/ml/mM * 2]
NN 772%=2 Jebgch w3 25mU/nlmMe) 7
FE 52.9%(p<0.05)9] HE=&E B MCV



Tl XO/HXel o3 HiFE KMSR Y mitiicl e 28 G4

(midcytotoxicity value)S YERY 2™, 50mU/ml/mM
XO/XAS] Azl ME 27.2%(p<0.01)8] B&&S
el th(Fig. 1).
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Fig. 1. Dose-dependency of xanthine oxidase(XO)

and hypoxanthine(HX) in cultured mouse

cerebral cortical neurons. Cuitures were
exposed to 5, 10, 25 and 50 mU/ml XO and
0.2 mM HX for 4 hours, respectively. Amount
of neurofilament was measured at wavelength
of 490nm. The results indicate the mean=+
SE(n=6). Significant differences from the
control are marked with asterisks. *p<0.05;

*p<0.01

2) M FrEE(Jangwonhwan water extract)
9| PHEHR

& AHomEmiEcl ok XOMX<e] By 15
o oA HIGH FigES #EE neurofilament]
FHW SR FEet7] fsted XOHXS] MCV
Zh(midcytotoxicity value)Ql 25mU/ml/mM XO/HX &
fEO A 417 B9t w2 A17)7) 3A13F Aol 15-120pg/
ml ATCH, BiEHEel 2tz 3E el A A
3+ & o] ol RE neurofilament EIAY © 2 35
et 2 R 25mU/nl/mM XOHX3HE *2)8
A% M Eo neurofilament?] ABHI]= fRF
(100%)°]| ¥|3led 55.7% 2 Uelstt). eyt 30ug/ml
oo FEEe HedAMe dxFd vlskd
69.4%2 e om, 60ue/mlo) XM Ee hz2F
off "l&led 71.0% 2 Ebsith TS 90ug/mi 3 180ug/
ml MTTH, FiEH S Ao e 22t 86.3%((p<0.01)

9} 90.9%(p<0.01) 2 LFERFTHFig. 2).

_ 140]
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ro

Oy

Neurofilament(%of
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XO/HX concentration (mU/ml)

Fig. 2. Dose-dependency of Jangwonhwan water
extract for its protective effect on xanthine
oxidase(X0Q) and hypoxanthine(HX) in
cultured mouse cetebral cortical neurons.
Cultures were preincubated with 30, 60, 90
and 180 ug/m! Jangwonhwan water extract for
3 hours, respectively. After then, cultures were

exposed to 25 mU/ml XO and 0.2 mM HX for
4 hours. Amount of neurofilament was
measured at wavelength of 490nm. The
results indicate the mean+ SE(n=6).
Significant differences from the control are
marked with asterisks. *p<0.05; **p<0.01
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Ao 2 MBS (aging)oletn B2 HAL AL
, THE dlvhe R o) 3o ki8] #MLE 23l
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