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ABSTRACT

~ An Experimental Study of Jeongjihwan(#& ) on the Biochemical
Changes in Brain Tissue and the Damages of the Neuron

Choi, Yong—Joon. Sung, Kang-Kyung. Moon, Byung-Soon* -
* Dept. of Internal Medicine, Coﬂege of Oriental Medicine, Wonkwang University

The present experiment was designed to examine the effects of Jeongjilwan on catecholamines,
serotonin, amino acids, lipid peroxide, free radical scavenging activity, malondialdehyde and
superoxide dismutase activity in senile brain. It was performed by administering Jeongjifwan
extracts of a variety of concentration to senile rats to experimentally determine effects of
Jeongjihwan on biochemical changes in senile brain and examine protective effects against
neurotoxin. To examine survival rate, the rat’s spinal cord sensory ganglion cell pretreated in
Jeongjihwan extracts was cultured in oxygen free radical.

The results were summarized as follows:

1. jeohg;’ihwan significantly increased noradrenaline in the hippocampus and hypothalainus of the
brain tissue of senile rats, and even though Jeongjifwan increased noradrenaline also in other
brain tissue, there was no significance.

2. Jeongjihwan had no effects on dopamine changes in all brain tissue of senile rats.

3. Jeongiifwan significantly increased serotonin, but decreased in other brain tissue.

* BYCREE BEBERARE LANHEHRE
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4. Jeongjitwan increased amino acid in the brain tissue of senile rats.
5. Jeongjitwan signiﬁcantly decreased lipid peroxide and free radical in the brain tissue of

senile rats.

6. Jeongjifwan significantly increased survival rate of nerve cell exposed to oxygen free radical.

According to the above results, Jeongjilwan is assumed to improve brain function by reacting

on biochemical changes of the senile brain and carries effects

of protecting against

neurocytotoxicity, and that Jeongjiwan can be used to treat regressive brain disease cairying

symptoms of psychoactive disorders.
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Prescription of Jeongjifwan

REEA 4 EE(gr)
A B Ginseng Radix 5.625
BRE Hoelen 5625
H & Polygalae Radix 3.750
e Acori Rhizoma 3750
M B 18.750
3) ke AR

EEN 2088 HES ZREK 3000 neot A &
AEe2d Wi HHEES WESY 24 F
< EHESE FUBE ¥, 3000 rpmoilA 2083 K
OBt LERS BE UE, BERE K8
¥ BRES BEEEEREES o83ty BEEMG
o, HEETIEESAA AN BREEgSd &
fgA7] 2 507 g& HESAT o EgAri~E
BEKZ FAES AMESF oD, HEE i
of #%E3l7] Hiole 1.2, 08, 045 02 gm pore
size®] micro filter(Milipore)& ©]-83t] REK
Bkt

4) fHfE iR F B8A HWE

Dulbeco’s modification of Eagles’s medium
(MEM, Gibco) %9 HEBEEES A&
Mediume 5% heat-inactivated fetal bovine
serum(FBS)o]1} 10% FBSE B3] AL-&31
on  antibiotic-antimycotic(Gibco)& FRHEE Y
th. 025% trypsin EDTA(Gibco) BHROZ BHE
e MRS BMEANIT HEISNT & Higol
AR MM REEWm ¥ %S deionized
distilled water(DDW)& Al83te] #ligslgon,
micro—filter(pore size 0.2 ¢m)E o|&std @
B AM83lya, 8AE 121T, 15 psi Tol
A BEERZWESIAY 160T dry ovendlA 24]
7 ol A HBKEESI A& A T
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2. Bk

1) ZleaFe g £ b8 Bk JiE
(1) Catecholamines$} serotonin®} H|ZE
O B HH &£R 0 6/1¥8 MM

Wistar rats® BRABBRE, 24NM€E® Kt
Wistar rats& #Z{LEBE BEsld, 4AS EE
t BEZF fXEH3 12417 Ao 2 HARge] 2
AR EEEAA B3 f\ptts AFEA4 94
steiA FAES HEHS, 98 BEY TEA i
HES 3 £RF BRBECE Uyo RS
AAEG T TEA MERS 3MYE 59 B9
st ettt

@ RSkl R 2 UIBE . ke Bl
B Be cagedld 7 FA ERERE
ojele] @iEsta, FA KSEMES Smkste] wEs
TR S F -80T Y defreezerd] H @3}y
A-gEgh RSiESE YIBIsl 33Xz Hel -1
5C¢ cold boxell B#3te] HiBA7E |43 A3}
A F A=E & F -10T7 #XdE
cryomicrotome <ol A S SIBESI T BY
S 500 me FAR WAEHAAYez g
At AFHoE FEIT IHE RNFERK]
3-5 mm HE "8 BHERET needled AHLE
o Stevens 579 HESZ cortex, striatum,
hippocampus, hypothalamus, midbrain, pons
-medulla oblongata®} cerebellum & F&3}d
S WErEd ESEAL oA air-tight
plastic tubesol| ¥o} -80Ceol R#sFtizt 270

2 ol A4t

® Catecholamines®} serotonin® £# ©
noradrenaline, dopamine, serotonin $& high
performance liquid chromatography(HPLC) #™
o 9sldq WESAT. F EESS 04 M
HCIO #HELSA BJOSEES T EERS K
3 ¥, oJAE 04 M KoCOsZ pH 65-68%
#3ly JEUHEESIE, amberlite columnol 29}
T8 d & HPLC o= St tHFig. 1).
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Choi Yong-Joon et al : An Experimental Study of Jeongjihwan(ZE&£ ) on the Biochemical Changes in Brain Tissue and the
Damages of the Neuron -

Brain tissue was homogenized in 3 ml of 0.4 M HCIO4 with 150mg
dihydroxybenzylamine(DHBA) and 75 mg p-hydroxyphenylacetic
acid(PHPA) as internal standards. -

Centrifuged at 10,900 X g for 20 min

Supernatant solution was adjusted to pH 6.3-6.8
with 04 M KCOa.

Centrifuged at 500 X g for 5 min

Clean supernatant was placed on a column of Amberlite CG-50
(height, 25 min; internal diameter, 3 mm)

Wash the column with 0.2 ml of H-O

Wash the column with 35 ml of HzO

Wash the column with 0.1 mi of 0.6 M HCI
containing 0.01% of cysteine(sol. A)

Elute with 0.7 ml of sol. A

Take 30 ¢l for HPLC analysis (Noradrenaline, Dopamine,
Serotonin, DHBA)
- Mobile phase : 0.1 M KHz;POs/H,O containing 3% CH;OH
and 0.1 M KH,PO4/H:O containing 10% CH3OH

Fig. 1. Measurement procedures.
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(2 .Amino acids9] #lE

B, Brtel R EES RE R ST

229 monoamines FERFS] FETH FUI}A

Agsigion, MM amino acidsS WES

e gol A#such 4zt REESS 1%

picric acidell ¥ #f#E HEIL3IH, 3000 rpm -

oA 108 S ELHESL LR B
WS picric acidE Dowex 2XB8o &4°A]7)
I, ¢S BEES ZBAA RRE Az 2
ZA171 FEE= 001 N HCl(pH 2.2)9 #ERA
Y. W#AZl BWS amino acid analyzer®

amino acids9] &8& Z¥3lao

(3) Lipid peroxide®} free radical scavenging
activity 9] #IZE

BIRREE 3tA 2 Kt Wistar ratsE B
gRE®oz RES ¥ FA MERE S8t
3, 2SS BERS 2 ot Y8k, 37T
A 3083 EEA HER 2 a- tocoperol T
yeEgEysl @A incubationdtdth 20wl
ethanolell &A1 ¥ &7 incubation ¥
BKE Okawa 53 Buege 599 Hikg %
7+ #F4E thiobarbituric acid(TBA) #ol 3149
et _

EEHN fHRes REI ARSI free
radical scavenging activity®] BIEL ZER B
f13£<l.  1,1-diphenyl-2-pycrylhydrazyl(DPPH) &

o]¢& Blois 5V HHA2EE SLIAAT

100 M DPPH ethanol %< violet g o
3, e-tocopherol #2 HiiE HAEZ 9
o RE"ET o] BEKY 517 nmolA BXEE
free radical scavenging activity® Yehdt),
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(4) Malondialdehyde<} sﬁperoxide dismutase

‘activity 9] #IE

B, AR KR, REERS R 2 s

" k389 monoamines HITERFS] HEEI FLSFA

Al 88l a, HEE BSEEES] malondialdehyde:
EEE TBA kel 93ty HiEstFoH,
dismutase(SOD) #HES 49
cytochrome C& WESE THAA HES AH
& . _

' Malondialdehyde®] M#ETEEES TBA &2
BEL(LEEE S Ataksle] WS carboxyl #<1

superoxide

- malondialdehyde’} TBASH Z§-8S& vetditt,

o] A& butanolZ et HEERSIE Aot
Z 015 wee] BEHRE HERC] 2% NayWosE
3= 01 M H:SO0:E 05 mt st KEe 5
@Atk 50 #M deferoxamine® 0.4 m¢ i3kl

%714<Q] TBA KEWE A4< WA TBA

£ AT BES 067%7) HE2 mated, HKES
0.05% butylated hydroxytoluened] ZZETFl 30
FOEoH EWE T, RHES WZs BmLOES
3, EHRS 532 nmol A BEES miEsidch

9) BEEmES A% Wil et BrE
2 BF |
(1) M k% © S5 RETHEE MR Sk
= Michikawa E79) Jjkel wal A gsteth
Z Y REWEEHS 0.25% trypsin(Sigma) S

(2 087 ES ¥, MEE 1000 pmel X 108

b OEmANAT RBRE MREe
buffered saline(PBS)S.2 3-48 #eigstdet.
# 4EF 10% FBS(Gbeo)7t 38  MEM(Gibco)
o B#%AZ e, poly-L-lysine(Sigma) &=

phosphate
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gl mEE 9%-multiwell plate(Gibco)sl 5x10°
cells/welle] EEZ e =¢sdc =942
WiE 5%, CO/95% air® ZAF TRz A
g4 A sEEsiged, Ml =UF 33U
Nz e Koz wgsled FAch

(2) &8 BE X K AL EEIZ=
xanthine oxidase(XO, grade 1, from buttermilk,
1875), hypoxanthine(HX, Sigma), deferoxamine
(DFX, Aldrich) ¥ tetrakis (2-pyridylmethyl)
ethylenediamine(TPEN, Aldrich)2 24, & B
of AHg38l7] flste 99 EHIES 4 BE
R e TEO AR 2T ¥, WE8 %‘?é
A3 BOoE MmEEsAY ey &8 A &
#R A7t AHgsdoh

(3) BERE B RE E’E%EEH?@} T R
BIHCE Mfad "Xt BHKRE #BE V)
S8k, 4 A7 B HEY MES 06%-D
glucose?t &8 MEMOoZ 3-43 #iEd o
<, 25 mU/ml XO% 03 mM HXE &3 383
ol A 3217 Bob B T o4rstdTh

@) TEH MK RE 0 EEAN MK
B e de] oM A= BHEME 1A
T gL oWsty] sk, £E WEdRs
XO/HX systemell §&ii3}7] 4’\]21’ Aol o7
B FEA MEKS RES F, 98 AT B
£ O o8 SR '

(5) M AT S : KR A4WS 918
(3-(4,5-dimethylthiazol)-2-y)-2, 5-diphenylt-
etrazolium bromide(MTT, Sigma) assay$}

neurofilament enzymeimmuno assay(EIA)E

Al &3ttt MTT assay® Mosmannd FHiE
68)o wl KEFEo] Y2W MEEY HE AN
e 5 mg/ml MTT HHRKS —E8 BE
% ©}S, acid proparanol® formazan MTTE
%#REAZ %, Dynatech Microelisa reader® 570
nmo A #ESA T Neurofilament EIAE 93}
o EBEHMES #MES PBSE 3-43) miksle @&
2 3AFANZ 9, 02% Triton X-100¢] &=
PBSE  3-43 pfEstRo. #ftlE 9EF
NE14(1:100, Sigma)Z 1At &< RKIEAZ &,
0.04% O-phenylenediamine(OPD, Sigma)3} 0.02%
hydrogen peroxideZ pHEE3F o},
Microelisa reader2 490 nmelX BEEES HE
&t

Dynatech

m, Al

ok

ME

o

1. BERe Mgl stBay B

1) Catecholamines$} serotonin®] ##{t.

EEA MK 5% KEKRS KET B
(JJH-5)° A K&+ hippocampus$t hypo-
thalamusol| X HE# A noradrenalines
BmA7le ERE YERA LY, 10% KEK
HEFE(JIH-10) M= FAI #HRE BYTh
T E MM E TEA MEEKS BT ¥
A A= noradrenahne"] whndle HRE
BHAT FEES A HTable 1).

EZE H‘“%ﬂﬁﬂ]/ﬂ dopamine& f§¢ 7
d BE MEgAN ZA sbsA @itk 2
g] 31 serotonine cerebellumdl} A T+ B EME U A
wndte HREE BAE ¥, cerebellumE A
9% EE MM MEEe KRS 19
(Table I, M)
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Table I. Levels of noradrenaline in various parts of the brains of 24 months old male
Wistar rats treated with the extract of Jeongjifwan(JJH) for 3 months

o Noradrenaline Level(ug/g tissue wet weight)
Brain Tissue
CONT JJH-1 JJH-5 JJH-10
Cortex 042£0.11 0.43%0.13 0.56+0.08 0.55£0.07
Striatum 0.51%£0.13 054+0.14 067+0.11 0.69£0.09
Hippocampus 0.48+0.12 0.56+0.12 0.89+0.09+ 0.81£0.08+
Hypothalamus 1.63+0.18 1.74£0.21 2.3910.23+ 2.42+0.29+
Midbrain 0.94+0.07 1.12+0.15 -] 1.14%0.13 1.11£0.11
Pons-medulla oblongata 0.91%+0.09 1.10£0.13 1.08+0.07 0.98+0.13
Cerebellum 0.32+£0.05 0.41£0.06 0.43+0.06 0.39£0.05

The experimental animals were divided into 4 groups. Control group received only food and
water. JJH-1 group was orally treated with a 1% aqueous solution of Jeongjilwan water extract
for 3 months. JJH-5 group was orally treated with a 5% aqueous solution of Jeongjilwan water
extract for 3 months. JJH-10 group was orally treated with a 109 aqueous solution of
Jeongjiwan water extract for 3 months. The number of experimental animal in each group is 9.
Values represent means*SD. * p<0.05

Table . Levels of dopamine in various parts of the brains of 24 months old male Wistar
rats treated with the extract of Jeongjihwan(JJH) for 3 months

Brain Tissue Dopamine Level(ug/g tissue wet weight)
CONT JJH-1 JJH-5 JJH-10

Cortex 0.65%0.13 0.63+0.14 0.66£0.12 0.65+0.11
Striatum 0.21t1.56 10.13£1.68 11.6+1.31 121+1.24
Hippocampus 0.14x0.02 0.15+0.04 0.21£0.02 0.20£0.02
Hypothalamus 0.32+0.05 0.41%£0.03 0.44+0.04 0.43+0.03
Midbrain 0.56+0.03 0.54+0.04 051%£0.04 0.56£0.04
Pons-medulla oblongata 0.24%0.02 0.26+0.04 0.23£0.03 0.26£0.03
Cerebellum ~ | 0112001 | - 0.12+001 0.09£0.02 0.12+0.02

The experimental animals were divided into 4 groups. control group received only food and
water. JJH-1 group was orally treated with a 1% aqueous solution of Jeongjifuwan water extract
for 3 months. JJH-5 group was orally treated with a 5% aqueous solution of Jeongjifuvan water
extract for 3 months. JJH-10 group was orally treated with a 10% aqueous solution of
Jeongjilwan water extract for 3 months. The number of experimental animal in each group is 9.
Values represent means=SD. * p<0.05
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Table II. Levels of serotonin in various parts of the brains of 24 months old male Wistar
 rats treated with the extract of Jeongjihwan(JJH) for 3 months

Serotonin Level(pg/g tissue wet weight) -
Brain Tissue
CONT JJH-1 JJH-5 JJH-10

Cortex 0.49+0.08 0.46+0.11 0.47£0.07 0.48£0.05
Striatum 054£0.11 054+0.12 0.51£0.09 0.5140.08
Hippocampus 0.49£0.08 0.51£0.11 . 047£0.06 0.48+0.06
Hypothalamus 1.24+0.12 1.18£0.09 113+0.12 1.15+0.14
Midbrain 0.71£0.06 0.72£0.11 0.68+0.08 0.67%0.14
Pons-medulla oblongata 0.59%0.04 _ 057+0.12 059+0.08 061+0.07
Cerebellum 0.21£0.03 0.23+£0.04 0.33+0.07 0.32+0.06=

The experimental animals were divided into 4 groups. control group received only food and

water. JJH-1 group was orally treated with a 1% aqueous solution of feongjimwan water
extract for 3 months. JJH-5 group was orally treated with a 5% aqueous solution of
Jeongjilwan water extract for 3 months. JJH-10 group was orally treated with a 10%
aqueous solution of Jeongjimwan water extract for 3 months. The number of experimental

animal in each group is 9. Values represent means®SD. * p<0.05

2) Amino acids®] ##{t

671Ee BB JSHEE fZENA taurine 1,
5 10% BEEe FEA MHKS wERT u, HE
Broll sl Zbzh 102, 115, 117%2 @hmslg s,
glutamineS Z+Zb 112, 123, 124% 2 HEHIA
@malgon, glysine zHz 121, 148, 145%=,
alanine& 115, 136, 138%2 H&EKIA Bmsd
. ZEF T8 amino acidsEX WAE Eimst
= HEE Jehih 20088 E{baBAA
taurine 1, 5, 10% BES TEMN HEKS &
BE o, taurine2 217 112, 131, 129%E HE

A s, alanine® ZZF 126, 143,
142% 2, serine& 112, 123, 121%Z2 HEMJA
@mslg s, & amino acidsE% A= 8
et BRE JetlcHFig. 2, 3).

FEHHREP cerebellumol X e EEA MK &
B % 6/ldd @ERlA glysined GABAZY &
EHESA Emste BRE BRIoH, 24794
Z{bEBol A= alanine™ prolineo] HEMUA
Bmste BRE JeEbdch 2w o9& amino
acidsB2 A2 EEA HHKE BRI
o #mstE fHEe Yeldo(Fg. 4, 5).
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Effect of Jeongjihwan water extract on
amino acid levels in cortex of brain
tissue of adult male Wister rats.

JJH-1 : the group treated orally with
1% water solution of JJH extract for 3

months, JJH-5 : the group treated

orally with 5% water solution -of JJH.

JJH-10 :the
group treated orally with 10% water
solution of JJH extract for 3 months.

extract for '3 months,

Values are expressed as percentages of
control levels n=9, a p<0.05 b

p<0.01 vs control.
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Effect of jeongjihwan water extract on
amino acid levels in cortex of brain
tissue of 24 months old male Wistar rats.
JJH-1 : the group treated orally with
1% water solution of JJH extract for 3

months, JJH-5 the group treated

“orally with 5% water solution of JJH

extract for 3 months, JJH-10 :the
group treated orally with 10% water
solution of JJH extract for 3 months.
Values are expressed as percentages of
control levels n=9, a @ p<0.05 b
p<0.01 vs control.
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Effect of Jeongjihwan water extract on

in cerebellum of
brain tissue of adult male Wister rats.

JJH-1 ' the group treated orally with
1% water solution of JJH extract for 3
months, JJH-5 the -group treated
crally with 5% water solution of JJH
extract for 3 months, JJH-10 ‘the
group treated orally with 10% water
solution of JJH extract for 3 months.

Values are expressed as percentages of
p<0.05, b

amino acid levels

control levels n=9, a
p<0.01 vs control.
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Fig. 5. Effect of Jeongjihwan extract on amino
acid levels in cerebellum of brain tissue
of 24 months old male Wistar rats.
JJH-1 : the group treated orally with
1% water solution of JJH extract for 3

JJH-5 the group treated

orally with 5% water solution of JJH

extract for 3 months, JJH-10 :the

months,

group treated orally with 10% water

solution of JJH extract for 3 months.
Values are expressed as percentages of
control levels n=9, a : p<005 b :
p<0.01 vs control.

3) Lipid peroxide®} free radical scavenging
activity &} 1L

Beagol 2% FEEMILs W2 Hoo mE
ty ZES s 283 dge § 53
Bk BEOEKRE FE F2¢ 9l H

o, e RITHRBCE T2 9d°] I

2HA EEA HEHED PSR 2 FOREBIEEE
2:ol& phenytoin®} ArEPgAe] F83% JT$
3HE  a-tocopherol B3 7 BEF F
o, MRS FEEEMm s BdiEe]. kol
N A= HEE #2859tk e -Tocopherol& 107

g/ml BENA BRCEES MEstE BE £

AstA wehtr] AFste, 10 g/ml @A

BRLEES HHslE HERE £954 #3g
% 912l Phenytoin® A<l ¥rie BLE =
o|X] WkoH, FEA MHWES 10° g/ml BE
A EEMEIEES MEste MR/ JEldr] Al
Fato], 5x10° g/ml BRI BELIEES
#ate %R TEEA vERTh Free radical
scaveging activity:= «-tocopherol®l %% 107
g/ml BEAMFEEH HHES IFEHE &2 4
By AR, 10° g/ml BECAN HEES
e 29 HRE BIv TEA MERK
2 10" g/ml BENNEE AmEE MHsE
HEE BAT, 10° g/ml BEANN 23T
HRE 42 + JANFig. 6, 7).

aTocophersl 0

25.} Phenytoin 9

T — T T T 1 log 10
1€-08 1E-97 186 1E-05 0.0001

Fig. 6. Effect of Jeongjihwan extract, a—tocop-
herol, and phenytoin on lipid peroxide
production in forebrain hogenate of
adult Wister rats. ‘

Various concentrations of drugs(2040)
were added to 2mé of forebrain brain
homogenate in phosphate saline buffer

~and incubated at 37 centigrade for
3h. Each point represents the mean
and SE in 6 experiemtnts.
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Fig. 7. Freé radical scavenging activity of JJH
extract, phenytoin, and a-tocopherol in
forebrain hogenate of adult Wister rats.
Various concentrations of drugs in ethao
(30012) were added to 3mé¢ of ethanol
DDPH(100mm). Each point represents
the mean and SE in 6 experiemtnts.
SE are smaller than symbol mark.

4) Malondialdehyde®} #{t =~

FEs EHERES] malondialdehyde= 463%2.10]
Qo 1% TEH #HE BREF(H-1DS ¥
g8 #MLE Jelx] &9k, 5% TEHN K
BEBF(IH-5)S 3071242 HEI BAIRES
Beon 10% FEEN b RERE(JIH-10)0
AE 9dA] HEF malondialdehyde BAMEE
Bo 247049 gie KHgA T ERrY &
Ei7} fgE el @RS IFste BRE BIFA
HFig. 8).

60 E! MDA Level (nmal/g tissue wet weight)

MDA Loval (nmol/g tissuo wol wolght)
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Fig. 8. Influence on cerebral levels of malondi-
aldehyde in 24 months old rats treated
with Jeingjihwan extract.

JJH-1 : the group treated orally with
1% water solution of JJH extract for 3

JJH-5 the group treated

orally with 5% water solution of JJH

extract for 3 months, JJH-10 :the

‘group treated orally with 109 water

solution of JJH extract for 3 months.

Values are expressed as percentages of

p<005 b :

months,

control levels n=9, a :
p<0.01 vs control.

2. g dEe HFEYRA UE TER
&S BRYR

) BEEHEY) BHKE

X07h 1-100 mU/ml BE=2 Z2t ¥3Hd £55%
ol N B REMCEH MIEE 37 B¢ B
Azl & iiae] £HFEE MTT assayol 93ty
AHE R 19 10 mU/ml X028 HES A
HBEE100%)] M3l e AfRe #Z
93%9} 8592 JEhton, 25 mU/ml XOolAE
S1%Z et EF 50 mU/midAs 36%2
eSS THFIg. 9A). AlTHY] 8kl e BRFEBH
Hol BEL H#rshr]l A9, 25 mU/ml X0
03 mM HXES E&% BN s
1-5A17F Sk % &R, M) £FRE 14
7 R AE HWIRE(100%)°1 st 9%6%E 1}
Ehtou 2479 3A% EHEANE 27 4%
o} 43%% Vrehdth T 427 $ERAAE 5%
2 YetckFig. 9B).
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Fig. 9. A : Dose-dependent response of xanthine
oxidase(XO) in cultured mouse spinal
sensory ganglionic(MSSG) cells. The
survival rats of cells was measured by
MIT assay. B : Time—dependent response
of XO and hypoxanthine(HX) in
cultured MSSG cells. The survival rats

* of cells was measured by MTT assay.
Values represents the mean and SE.
The number of samples is 6. SE is
sometimes smaller than the symbol.

2) TR MRS PSR

BEE MEARES 25 mU/ml X003 mM HX
of TBHAIFIZ] 4417t Fioll TEEA fhiHRke]l o8
BEZ FEE 5ERRdAM 242 EES o, o
of gk S MTT assay®l neurofilament
ElIAC 9j8le p@#S &, XO/HXT RET 7
S MRS AFERL HREE100%)0 Hdte 46%
2 vEhd ¥ 100 pg/ml RET BHlAs
49%2 UEhkon], 50093 1000 pg/ml EET
BHoAME 7 74% 79%9 =L £HFRE Y
et cHFig.10A). EFh mtKe RES F
neurofilament HZES $38t9 neurofilament EIA
g 1T BE XO/HXT BES F$ B%E U
Bt ¥t 100 pg/ml BEBEAAME 3B%E Y
Bttt =g 500 pg/mist 1000 gg/miclAME

27k 5299} 56%2 FeltHFig. 10B).

Survival rote of cells (%)
Neurofitament (%)

JWH Extract (pg/mi)

Fig. 10. The change of swrvival rats of cells
(A), the change of neurofilaments (B).
Dose depent response of Jeongjihwan
water extract on for its neuroprotective
effect on oxidant induced neurotoxicity
by MIT assay. Cultured neuron were
preincubated with Jeongjihwan extract
for 4 hours before exposure to oxygen
radicals. Values represents the mean
and SE.

v. o &

F| 2 AfEKEES] T BERe] UgE i7he
ol 2A Aol 2EF AT F7189
ohet fge] RITH: BEE A KES HET o
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9] T2450) : ' ‘

E3] el e miciEe] B 2 BES
Bl 25t RS 7 (neurofibrillary tangle),
LAY B (senile R 72 s
(granulovacular degeneration) 2 Lewy /88 5

plaque),

T o] Z2¥3e MRREEY b oo % Choli-

nergic >, Noradrenergic 7, Dopamine %2
EEGEYE (neurotransmitters) 49  Aluminium
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