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Prescription of Jokihaeatangga(JHT)

BEZ £$E 3 E8(g)
% ¥  Radix Bupleuri 8g
f % Radix Salviae 8g
HRE  Radix Moutan Cortex 8g
8 & Mastodi Fossilia Ossis 12g
4 ¥ Concha Ostrege 12g
$ ¥ Tuber Pinelliae - 6g
® ¥ Rodix Scutellariae 6g
% 1= Semen Persicae . 6g
¥ £ Flos Carthami 6g
% ¥ Radix Rubra Paeoniae 8¢
&MF  Rhizoma Gyperi 8g
B K Pericarpium Aurantii 8g
Bt B . Pericarpium Aurantii Nobilis 8g
X ¥ Rhizoma Rhei 8g
# ¥  Radix Glycyrrhizae 4g
4% ¥ Rhizoma Zingiberis 3z

o oF 119

2. BmAk

1) #&ike| BE

ARG LT 98U 2023gE 77 #AESHLAE
o BX %IRE HEsS 2AVEL ERRE WG
F 3000pmel A 2087 d4&se 2F 3712 2
HEEE T EEERSAN UNT SR 247
37269 £2 NEE 23U

2) ER 8t

A HEO Al43 RABEE xanthine oxidase(XO,
Sigma)9} xathine (XA, Sigma)2 24 XO&  100mU/ml,
10mU/ml, ImU/mlel AZAE XAE 1M, 100mM,
10mM, ImM¢ AAgdE grEe] Yo BA3 § &
B Y AGe 4oz 4 AgsAY 82 *& F
H EEEd #otel RSt

3) MMEIER

KRGS ¥2lE Michikawa £7'9) Hikol ohe}
feiTstdch & A% 1-392 AN HEd HzAe
0.25% trypsin®] X phosphate buffered saline (PBS)
o2 REY § BC, 5% COYB%arE ZHP 27
WolA sEgkstglel. H% KT % 10% fetal bovine
serum (FBS, Gibco)ol £#% FEagle's minimum essential
medium(EMEM, Gibco)2 & 33] Al3 & Pasteur %o
2 AHAEE REANFch EE¥ AEEL Poly-L-lysine
(Sigma)2 2 AXE %B-multiwelld) 3x 106cells/well2)
TEE AEE BTt BFE AZE 3Y 714eE
M2 BRECE Fostd £330 7S B#ER K
BEl @Hstg

4) BMEaAE R

BRXAHET A7 AESEs oixe pme
AL flgtd AT EEY FSERE 06%-D
glucose7t B4 MEMSZ 33 AA§ g 4y A
Az 48 FE9 xanthine oxidase(XO)9+ xanthine
(XA)ol ZTE HREAA 1447 5 EBE S
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(1) #BAT7Es A7

® NREE

Neutral red(NR, Sinma)¢} E&2 Borenfreud®t Puemer
el FHiEd wsth & o8 BEES  xanthine
oxidase(X0)%t xanthine (XA)S BT R SHES
phosphate buffered saline(PBS)2.2 33] HA F Ay A
Z3 Smg/ml® NRE welld B#BERZ SMste ¥
ohd 3A17F B9 37C, 5% CO, & 2D L7l A K
E3I9 G R TT7 #% PBSE 33 A& % 1% formalin
o2 IYEHT 1% glacial acetic acid® EHI oh
spectrophotometer 2 H40nmel A F2EE HlEste BB
Bt Mg SIS

@ MTTE=

MTT<3-{4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazoliu
m bromide(Sigma) F&E Mosmann™el Kkl st
BRAmEY S04 RES HE WSS PBSE 3
3 AHE F Ad ALY Omg/mlet MITE welld H2
BEZ sNstd Yol 37C, 5% (O, B 229 2744
e 1R 98F dimethylsulfoxide(DMSO, Merk)E
IS g spectrophotometer 2 503nmel A EJTE HiE
5 ¥R ik FAES

@ Neurofilament enzymeimmuno assay(EIA)

E#EPY SIS PBSE 33 AHste 9=ZE 3
AN g 02% Triton X-1000) T3 PBSE 33 A
Atk AY %TT # NEI4(:100, Sigma)® 1A7F £
& ¥H3A1Z 3 0.04% O-phenylenediamine(OPD, Sigma)
%} 002% hydrogen peroxideZ EEHEF o Dynatech
Microclisa reader2 40nmolA EFL5E fEste] #H
B e AESh T

@ Lipid peroxidation E&
Lipid peroxidation< xanthine oxidase(X0), xanthine(XA)

U FERRE M dBAT o BE Al
o) ArZzdan MzLsjduiel TBARS(thiobarbituric acid
reactive substances)& BlE T 2o Z, fjole] 12N HSO.%
10% phosphotungstic acidg& Z+zb 2.0mi¢t 0.3mlE ¥ 10
B 2ok wre Azt whs ¢ & TBA € 10miE 718 %
PNoA 1A ¢ 7HEE 3% Y2 F n-butanol 2 BH
dtdth n-butanol EETT % 4AsA olg AAT U

553nmel A HHEEE o8 WEsA

6) #iat M |
BB R tidh ool HAL ANOVA Fo Tukey-
Kramer muitiple comparison testo] 13420 pzte] 0.06 ol

9 AT ¥ AOE Sk
. ® & s #&
| MEAHAS BHHER

1) fi4ETFE A

() MIT 28

BE OB R KSR s B2ES #
%3] 98l9 xantine oxidase(X0)7F 10mU/mioll 4
0mU/ml 7bA1 9] zhzhe] BER X e HEERdlA 6417
o HEES § X0 HHHRE MTT assayyel o3t
o FED #£FE 10mU/ml XO gEAIM= #iigel 415k
o] HHEEE10096)9] wlake] 7R5%E  uebitth 1
20mU/mle] BHEAME T14%ZE oKt tha A e
wrh £33 40mU/mis} 80mU/ml XOE i3 75 o9
RS 4 496%p<000)S 26.4(p<001)%E HERRE
of vldte B FelatA RA vebdohTable 1, Fig. D.
XO7t A7kl wet R KMEEESHERC] vIXle RS
FEsL7) Astd 40mU/ml/mM XO/XAZF E8He R
ol A KASTESHIIBE ZH7h 2~8A17F Eot 5% T i
) 4FHRE MTT assayiEl o3l BERHES} ek AE
AR 2N 2 kel M= BEREE(100%0)9 B3t 83.4%
o] MEATAES HAt T 4N BB doMe
TBE%E HHEB) ¥lgtd ok e EFHS JEe
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o GAIZ RN E HERR] vIste 51.4%(P<0.05)¢
#7458, 8AIZ HEEA QAT 464%(p<00Y 4£FF
2 Z+7t Jebd ciTable 2, Fig. 2).

J

Table 1. Absorbance (% of control) at 570nm
wavelength for the MTT assay on xanthine
oxidase(XO) in cultured mouse cerebral
neurons

X0 MIT Decrease of cell
(mU/mi)| absorbance(570nm) viability( %)

0 121+0.16 -

10 095008 215

20 0861003 286

40 060007+ 304

80 0.32+005%* 736

Cultured mouse cerebral 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
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Fig. 1. Dose-dependency of xanthine oxidase(XO).
XO-induced . neurotoxicity was measured by
MTT assay in cultured mouse cerebral
neurons. Cultures were exposed to 10, 20, 40
and 80 mU/ml XO for 6 hours, respectively.
The results indicate the mean*SE(n=6).
*xp<0,01

Table 2. Timeresponse relationship of xanthine
oxidase(X0) and xanthine(XA) by MTT
assay in cultured mouse cerebral neurons

XO/XA MTT absorbance(570nm)

(mU/ml/mM) | 2ny ahr 6hr 8hr

0 1524015} 1.58£0.11] 146013 | 1.51+0.10
+ +0.15| 0.750.
40 1274017} 1.24+015| 0.75:0.04=* 070+002¢%

Cultured mouse cerebral neurons were treated with
40mU/ml XO and 0.5mM XA for various time intervals.
The values are the meantSE for 6 expenments.
Significant differences from the control are marked with

asterisks. *p<0.05; *#p<0.01
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Fig. 2. Time-dependancy of xanthine oxidase(XO) and
xanthine(XA) in  cultured mouse cerebral
neurons. Cultures were exposed to 40mU/ml XO
and 05mM XA for 2, 4, 6 and 8 hours,
respectively. Cell viability was measured by
MTT assay. The results represent the meanz
SE(n=6). *p<0.05, **p<0.01

@ NR %8

B KISTHEMEIIEE Ca¥, Mg” freedl Hank's
balanced salt solution(HBSS, Gibco)22 33 A3 +
XO/XA7F 20mU/midlA 160mU/mi7zkAje] gz zhzt
EFY HERAMN 6AT HHT O oo pEL B
& &R 0mU/mle) BREIAN IS £FEES HEBRH
(100%)°h  wlete 814%=2 YEIFOn  40mU/mis

il
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OmU/midl e 22t 61.8%9 56.4% (p<0.05)= el
o = 160mU/ml XOME 315%p<00DE bt
(Table 3, Fig. 3). XO/XA7t HsEreol mbab Algis
ol o= S #ESHZ] 93t MCV(midpoint
cvtotoxicity  value)@tel  80mU/ml/mM  XO/XABRE o A
2-8A17F T EES ¥ o7 AIEE MRS £FES
AES BR AT EEAME HERRR100%)9 b8t
864%ZE 4A 7 M E 81.9% = vEhgon 6A17F 9
8AZH M= 22k 583%(p<0.05), 31.0%((p<0.0D)Z iebut
tHTable 4, Fig. 4).

i

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

oxidase(X0O) in cultured mouse cerebral

neurons
X0(mU/mi) absorbar:\‘Ci( 540nm) De\%;e;ﬁfyéj ’%ell
0 1654012 -
% 134£0.15 186
0 102009 382
80 0.93:+0.04+ 436
160 0524001+ | 685

Cultured mouse cerebral neurons were grown in
media containing 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 ‘
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Fig. 3. Dose-response relationship of xanthine
oxidase(X0) in cultured mouse cerebral
neurons. Cytotoxicity was measured by NR
assay. Cultures were exposed to 20, 40, 80
and 160 mU/ml XO for 6 hours,
respectively. The results indicate the meant

SE(n=6). *p<0.05; **p<0.01

Table 4. Time-response relationship of xanthine
oxidase(X0) and xanthine(XA) by NR
assay in cultured mouse cerebral neurons

XO/XA NR absorbance(540nm)
(MM | g e Bhr 8hr
0 176+0.14] 1714015 | 1754017 | 1.74+0.12
80 1524£018| 140£0.16 | 1.02£0.06+ 0'54i;0‘03*

Cultured mouse cerebral neurons were incubated
with 8mU/ml XO and 0.5mM XA for various time
intervals. The values represent the mean*+SE for 6
experiments. Significant differences from the control are

marked with asterisks. *p<0.05; **p<0.0

140 Econ
Ej XOIXA (80 mU/mi/mM
1204
s 1ooﬁ ' - :
£ .
S s0|
‘s *
32 80
&
T 404 * %
(%]
2 2 ]
0
2 4 6 8

XO/XA incubation time(hour)

Fig. 4. Time-dependancy of xanthine oxidase(XO) and
xanthine(XA) in cultured mouse cerebral
neurons. Cultures were exposed to 80mU/ml XO
and 05mM XA for 2, 4, 6 and 8 hours,
respectively. Cell viability was measured by NR
assay. The results represent the meanzt
SE(n=6). *p<0.05; **p<0.01
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2. BERMEYe MR

1) neurofilament T&

(1) XO/XA9 &

XO/XA®E neurofilaments] B HzEL 9%
neurofilament EIA®] 1ol XO/XA 5-60mU/ml/mM7}
Aol BEE 27 TFE HEERAIA KEHSHIRE 64
7 EQ BES & iee] ErES HEREs g HE
st I &R SmU/ml/mM XO/XA EXEAME e
EFRES HERE(00%) vl 7T14%2 JEhgon)
15mU/m/mM EBAME 673%2 Jebgoh =8 30mU
/mle] A= 503%(p<00b)Y £FES Ba MCVRt
(midcytotoxicity value)® YeHH2®, 60mU/mi/mM
211%(p<0.01)8) &#fFa#E el ti(Table 5, Fig. 5).

Table 5. Dose-response relationship of xanthine oxidase
(XO) and xanthine(XA) by neurofilament
enzymeimmuno assay(EIA) in cultured mouse
cerebral neurons

XO/XA gl Decrease of
(mU/mi/mM) | absorbance(430nm) neurofilament(%)
0 1471015 -
5 1.06£0.14 286
15 0.99+0.07 327
30 0.74£0.05 = 497
60 0.31£006 == - 788

Cultured mouse cerebral neurons were exposed to
various concentrations of xanthine oxidase(X0) and
xanthine(XA) for 6 hours. Amount of neurofilament was
measured by enzymeimmuno assay(EIA). The values
are 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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Fig. 5. Dose-dependency of xanthine oxidase(XO) and
xanthine(XA) in cultured mouse cerebral
neurons. Cultures were exposed to 5, 15, 30
and 60 mU/m! XO and 05mM XA for 6 hours,
respectively.  Amount of neurofilament was
measured at wavelength of 4%0nm. The results
indicate the mean®SE(n=6). *p<0.05; **p<0.01

(2) BRMF B (Jokihaeatang, JHT)S FR

R KSR ot XO/XA Btk BB 9ol
A ARFEJHD Y %22 neurofilament?] EHFHML &
HollA FES7] fstd XO/XA MCVZHmideytotoxicity
value)?! 30mU/ml/mM XO/XA BEIAM 687 59 24
7171 3MZ Aol 10-200pg/ml JHT7: Zbzb 238 3ol
A A F ole] WolMEE neurofilament EIAFKCE
AFaT I &R 0mU/ml/mM XO/XATHE RS 4
M2 neurofilament®] %AWl HEBEH(100%)9 ¥ st
496%2 vebgth 212G 10pg/ml |, S0we/ml JHTS KBl
A HERgol wiste) Zhz 702%, BA%E et w3
100pg/mist 200ug/ml JHTEBAMNE 22 816% (p<0.05)9
91.1%(p<001)2 Jebstch(Table 6, Fig. 6).

Table 6. Dose-response relationship of Jokihaeatang for its
neuroprotective effect on xanthine oxidase(XO) -
and xanthine(XA) in neurofilament
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concentration of El absorbance (490nm)
Jokinaeatang | xo/xA 0 mu/mi/mM | XO/XA 30 mU/mi/mM
0 141£0.13 0.70+003
10 143+0.14 1.08+0.01
30 146+0.11 1.10+0.04
100 1524017 1244006+
200 158015 144009+

Cultured mouse cerebral neurons were preincubated
with various concentrations of Jokihaeatang for 3 hours,
and then exposed to 30mU/ml xanthine oxidase(XO) and
05mM  xanthine(XA) for 6 hours. Amount of neuro—
filament was measured by enzymeimmuno assay (EIA).
The values represent the mean=SE for 6 experiments.
Asterisks indicate the significant differences between

groups. *p<0.05; **p<0.01
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Fig. 6. Dose-dependency of Jokihaeatang for its pro-
tective effect on xanthine oxidase(X0) and
xanthine(XA) in  cultured mouse cerebral
neurons. Cultures were preincubated with 10, 50,
100 and 200#g/ml Jokihaeatang for 3 hours,
respectively. After then, cultures were exposed
to 30mU/ml XO and 05mM XA for 6 hours.
Amount of neurofilament was measured at
wavelength of 490nm. The results indicate the
mean+SE(n=6). *p<0.05, *+p<0.01

2) Lipid peroxidation =&

() XO/XAY &

XO/XAEES w2 lipid peroxidation®] #E3I7} ¢
o] XO/XA7t 5-40mU/mi/mM7tA 9] igE=R 7t7) X%
B ORI A KIS 607 U RIS T 48
Mol AfFEHS MR g #FFmslad 1 ER
5mU/ml/mM XO/XA RHEA M= TBARS7H 3452 YEh
sk E£3 10mU/ml/mM, 20mU/mi/mM 2 40mU/ml
/mM XO/XA ¥l 7245 TBARSZF 742 385(p<0.05),
48.1(p<0.01), 80.0(p<O.0DE Yebitch olo} idt s
T Frbes 21.19%, 51.3%, 151.6%=2 Zkz yetsto o
Mk Fel MCVEE 20mU/ml/mM XO/X AR o
A vebtciTable 7, Fig. 7).

Table 7. Dose-response relationship of xanthine
oxidase(X0) and xanthine(XA) on lipid
peroxidation in cultured mouse cerebral

neurons.
(mux/%’jfn | TBARS(omal/I6 cell) De\fif;ﬁfyfj/;e”
0 31.8+47 -
5 U554 85
10 B5£62 2116
20 BI1£67 51 36
40 80.0+75 151.6%+

Cultured mouse cerebral neurons were exposed to
various concentrations of xanthine oxidase(X0O) and
xanthine(XA) for 6 hours. Thiobarbituric acid(TBA)
fluorometric assay was adopted to analyse lipid
peroxidation and TBA reactive substance(TBARS) were
represented as pmol/106 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
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Fig. 7. Dose-dependency of xanthine oxidase(XQO) and
xanthine(XA) in cultured mouse cerebral
neurons. Cultures were exposed to 5, 10, 20
and 40 mU/ml XO and 05mM XA for 6 hours,
respectively. Cell viability was determined as %
of control. The results represent the meanz
SE(n=6). *p<0.06; **p<0.01

(2) FARFFCH (Jokihaeatang, JHT) 2 HE

R KISRSHEY t3 XO/XAQ AtstH &b
AolM REMFHE(JHD S #%E S lipid peroxidation i
@A FESZ $18te] X029 MCVzHmideytotoxicity
value)?! 20mU/ml/mM XO/XABE A 6A7 Fo =2
A7171 3AZE Al 25-200pg/ml JHT7t 24zt 38 38
EikdlA AT T oo WoHRE AT 1
R 20mU/m/mM XO/XATHS EES 7% TBARS:
BB 3149 HlEte %642 Jelgth a2v Bpg/ml
JHTS] gElol e #E8EE 3560) vlstal 8592 uelto
o S0mg/ml, 100#g/ml JHTEREAMNE zhzt HEBE 342
o nlste] 723%, BB 3599 ¥iste 69622 vlebyg
o E¢ 200sg/ml JHTEHEME BHEEE 3840 v)ate
6.7(p<00DE deht ol XO/XATHe] @il vjsly
o) o8 Eb el tHTable 8, fig. 8).

Table 8 Dose-response relationship of Jokihaeatang for
its neuroprotective effect on xanthine oxidase
(XO) and xanthine(XA) in lipid peroxidation

/10° cells
YONA TBARS(pmol/10° cells)

(mU/ml/m
M)

concentration of Jbkihaeatang(ug/ml)

0 2 50 100 200

0 314457 | 356451 { 342446 359+53 | 384+£49

6.7+£37

¥

20 964446 89+48| 723141 696%39

Cultured mouse cerebral neurons were treated with
Jokihaeatang. Cultures were preincubated with 25, 30, 100
and 200#g/ml Jokihaeatang for 3 hours, respectively. After
then, cultures were exposed to 20mU/m! XO and 05mM
XA for 6 hours. TBA reactive substance(TBARS) were
represented as pmol/106 cells. The results represent the
mean+SE for 6 experiments. Asterisks indicate the

significant differences between groups. *+p<0.01

con
[} XOIXA (20mUfmi/mM;

i lalalali

con 25 100 200
Jokihaeatang concentration{ug/mi)

TBARS(% of control)
@
o

. -
(=
o o |O

Fig. 8 Dose-depecdency of Jokihaeatang for its
protective effect on xXanthine oxidase(X0O) and
xanthine(XA) in cultured mouse cerebral
neurons. Cultures were preincubated with 25,
50, 100 and 200ig/ml Jokihaeatang for 3
hours, respectively. TBARS(pmol/106 cells)

* was determined as % control. The result
respresent the mean=+SE(n=6). *p<0.01
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57 98t 10-80mU/mle) XO7t #42t oe) BES
EFE A 627 B EES § X0 HEHHR
£ MTT assayizel 9sted FFstHd 1 #R
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25 &894 A @A JebdoiTable 1, Fig. 1). =@
X074 Azl @l #E KNSR v #EE
AEs7) 98 OmU/ml/mM XO/XA7F =88 K
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3). XO/XA7Y sE3usfol uhel KiGmsSinc vixe &
e @iyl flsted MCV  (midpoint  cytotoxicity
value)3t) 80mU/ml/mM XO/XABEA A 2~8A17F §<t
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(Table 4, Fig. 4).
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lipid peroxidation® FZE Sl 3ol FEIACH
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neurofilament®] foF 8y EME RA2 538 100
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91.1% (p<OODE el fol4 e #hs et
(Table 6, Fig. 6).
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Aol N KIS HEE 6/ T REE T ARG
o] o8t lipid peroxidationol UoiM #HAiRe] 4FHES ¥
BREE H#g AEsich O R EE KIESHmiad
REE ol uldlste] TBARSY FEg EmAZALH
HlaEFE @il MCVEEE 20mU/ml/mM XO/XAKRE
oA JelttHTable 7, Fig. 7). 28y 20mU/ml/mM
XO/XABEANA 6A17 54 =EA7I7] 347 ddd
25-200pg/ml FWFFMFHOHD O 22 T8 HEEEA
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38408 B3t 567(p<00DE vEh ol XO/XATY
EH v|3td o$ Kol mWAd Ao Yeigd
(Table 8, fig. 8).
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Effects of Jogihaeatang(FRHE)
on the Cerebral Cortex Neuron
injured by XO/XA

Yong-keun Lee - Hyung-Won Kang - Yeoung-Su Lyu

Dept. of Oriental Neuropsychiatry, College of Oriental
Medicine, Won Kwang University, Iksan, Korea

As the average life span has been lengthened and
the rate of senile population has been raised, chronic
degenerative diseases incident to aging have been
increased rapidly and become a social problem.

With this social background, recently, oxygen
radicalstOR) have toxic effects on Central Nervous

System and Peripheral Nervous System and cause
neuropathy such as Parkinson’s Disease, Alzheimer
Disease

The purpose of this study is to examine the toxic
effects caused by Xanthine Oxidase(XO) and the effects
of herbal extracts such as Jokihaeatang(JHT) on the
treatment of the toxic effects. For this purpose,
experiments with the cultured cell from the cerebrums
of new born mice were done.

The results of these experiments were as follows.

1. XO, an oxygen radical, decreased the survival rate
of the cultured cells on NR assay, MTT assay and
amount of neurofilaments and increased the amount of

lipid peroxidation.

2. JHT have efficacy of increasing the amount of

neurofilaments.



