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Brain tissue was homogenized in 3 m¢ of 0.4AM HCIQs with 150 ug
dihydroxybenzylamine(DHBA) and 75u8 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 0.4M K.COs.

| 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 am)

{

Wash the column with 0.2 m¢ of H:O

l

Wash the column with 3.5 m¢ of H:O

!

Wash the column with 0.1m¢ of 0.6M HCI containing 0.01%

- of cysteine(scl. A)

{

Elute with 0.7m¢ of sol. A

{

Take 30 2! for HPLC analysis(NA, DAN, 5-HT, DHBA) Mobile
phase: 0.1M KH2:PO4/H:0 containing 3% CHsOH and o.1M
KHPOy/H;0 containing 10% CH30H

Fig. 1. Measurement procedures
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1. Catecholamines®} 5-hydroxytryptamine
of st

KSR IS 5% KBS frmasg
H(CGY-5)ol A %k % hyppocampuss}
hypothalamusl Al H##: A noradrenaline
S B A7l BEE Jerdey, 109% K
& BEFCGY-100ME fAHS &8s B
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Table 1. Levels of ncradrenaline in various parts of the brains of 24 months old male
Wistar rats treated with the extract of Cheonrmagudeun gyeum(CGY) for 3 months
Noradrenaline Level(ug/g tissue wet weight)
Brain Tissue :
CONT CGY-1 CGY-5 CGY-10
Cortex 0.45*0.09 047%0.11 0.53+0.09 056%0.08
Striatum 053011 0.58%0.10 066x0.11 0.71x0.10
Hippocampus 0470.10 056007 0.86+0.08% 0.85%0.08+
Hypothalamus 1.63%£0.12 1.75+0.11 213%=0.11* 2.25%0.16%
Midbrain 0.94%x0.09 1.14£0.10 1.24%0.09 1.16x0.12
Pons-medulla oblongata 0.9610.11 1.03£0.07 1.12£0.07 1.07+0.11
Cerebellum 0.38£0.08 0.41+0.08 0.461+0.08 0.43=0.07

The experimental animals were divided into 4 groups. Control group received only food and
water. CGY-1 group was orally treated with a 1% aqueous solution of Cheonmagudeungyeum
water extract for 3 months. CGY-5 group was orally treated with a 5% aqueous solution of
Cheonmagudeungyeum water extract for 3 months. CGY-10 group was orally treated with a
10%6 aqueous solution of Cheonmagudeungyeum 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 . Levels of dopamine in various parts of the brains of 24 months old male
Wistar rats treated with the extract of Cheonmagudeungyeum(CGY) for 3

months
Brain Tissue oS Dopamgé \:_zvel(/zg/q ttssugevil(eitswelght) =
Cortex 0.63=0.09 065%0.10 0671009 0.650.11
Striatum 9.6+0.56 102+1.11 11.3%1.13 116095
Hippocampus 0241005 026004 0.290+0.03 0.24+0.02
Hypothalamus 0.38£0.07 _ 0.36£0.05 0.49x0.04 0432005
Midbrain 056+0.05 0.59+0.06 059+0.04 0571004
Pons-medulla oblongata 0.27:0.04 0.35£0.04 032005 0.25+0.03
Cerebellum 10.15%£0.03 0.16£0.02 0.14£0.03 0.15%£0.02

The experimental animals were divided into 4 groups. Control group received only food and -
water. CGY-1 group was orally treated with a 1% aqueous solution of
Cheonmagudeungyeum(CGY) water extract for 3 months. CGY-5 group was orally treated
with a 5% aqueous solution of Cheonmagudeungyeum(CGY) water extract for 3 months.
CGY-10 group was orally treated with a 10% agueous solution  of
Cheonmagudeungyeum(CGY) water extract for 3 months. The number of experimental animal
in each group is 9. Values represent means*SD.

Table . Levels of 5-hydroxyiryptamine in various parts of the brains of 24
months old male Wistar rats treated with the extract of Cheonmagu-
deungyeum{CGY) for 3 months

i 5-hydroxytryptamine Level(zg/g tissue wet weight)
Brain Tissue
CONT CGY-1 CGY-5 CGY-10

Cortex 0.43£0.09 0.47+0.06 0.45%=0.06 047007
Striatum 052%0.08 0.51£0.10 0541007 056+0.08
Hippocampus 052%x0.06 054%0.11 0.49+0.08 052£0.06
Hypothalamus 1.32+0.11 1.21x0.09 1.14%0.11 1.12£0.08
Midbrain 0731008 076008 0.71+0.09 0.70+0.11
Pons-medulla oblongata 0521004 056007 0622007 0.64+0.05+
Cerebellum 0.26£0.05 0.21£0.04 0.33+0.04 0.38+£0.04x

The experimental animals were divided into 4 groups. Control group received only food and
water. CGY-1 group was orally treated with a 1% aqueous solution of
Cheonmagudeungyeum(CGY) water extract for 3 months. CGY-5 group was orally treated
with a 5% aqueous solution of Cheonmagudeungyeum(CGY) water extract for 3 months.
CGY-10 group was orally treated with a 10% agueous solution of
Cheonmagudeungyeum(CGY) water extract for 3 months. The number of experimental animal
in each group is 9. Values represent meanstSD. * p<0.05
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111, 121, 120(%)2 HEMJUA #hstgon,
2 amino acidsEE WAIZ EmdlE HE
& yelWkFig. 2, 3).

F$#4% 3 cerebellumol A= KSR Ik
g #iE 3 e/MeEd H=RAA glysinest
GABA7} HEMUA Bindte #HRE 2RI
o, 247049 HEROIAE alanine®} prolineol
AEMIA Bimste HREE Jeldd, oy
o€ amino acid 5& WAZR KRR

LYSINE
PROLINE ~::
GABA
SERINE —~{:
THREONINE —f::
ALANINE
GLYSINE -
ASPARATE —{

GLUTAMINE —{

GLUTAMATE

TAURINE -f

Amino acid (% of control)

Fig. 2. Effect of Cheonmagudeungyeum water extract on amino acid levels in
cortex of brain tissue of adult male Wisiar rats.

CGY-1

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

months, CGY-5 : the group treated orally with 5% water solution of CGY extract for
3 months, CGY-10 : the group treated orally with 10% water solution of CGY extract
for 3 months. Values are expressed as percentages of control levels. n=9. a;p<0.05,

b:p<0.01 vs control

21, glutamine® 7242} 112, 123, 124(%)= AR
oA sEmatgon, glysine& #7121,

RS By o ®meteE HEE dE
Wh(Fig. 4, 5.
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Fig. 3. Effect of Cheonmagudeungyeum water extract on amino acid levels in
cortex of brain tissue of 24months old male Wistar rats.

CGY-1 : the group treated orally with 1% water solution of CGY extract for 3
months, CGY-5 : the group treated orally with 5% water solution of CGY extract
for 3 months, CGY-10 : the group treated orally with 10% water solution of CGY
extract for 3 months. Values are expressed as percentages of control levels. n=9.
aip<0.05, b:p<0.01 vs control
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Fig. 4. Effect of Cheonmagudeungyeum water extract on amino acid levels

in cerebellum of brain tissue of adult male Wistar rats.

CGY-1 : the group treated orally with 1% water solution of CGY extract for 3
months, CGY-5 ® the group treated orally with 5% water solution of CGY extract
for 3 months, CGY-10 : the group treated orally with 109% water solution of CGY
extract for 3 months. Values are expressed as percentages of control levels. n=9.
ap<0.05 vs control
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Amino acid (% of control)

Fig. 5. Effect of Cheonmagudeungyeum water extract on amino acid levels in
cerebellum of brain tissue of 24 months old male Wistar rats.

CGY-1 : the group treated orally with 1% water solution of CGY extract for 3
months, CGY-5 : the group treated orally with 5% water solution of CGY extract for
3 months, CGY-10 : the group treated orally with 109 water solution of CGY extract
for 3 months. Values are expressed as percentages of control levels. n=9. ap<0.05 vs
control

3. In vitroollA Malondialehyde®t free . .
radical scavenging activity2| #4t a ~tocopherol & 10 "g/mte] PN B
1LIE-E Aflste 27t Jelrl pafEs

125

100 —

75 —

Lipid peroxide production (% of cantrol)
]
1

B o T
1E-09 1E-08 1R-07 IE.06 1E-05 0.0003 0.00%
teg , 4

Fig. 5. Effect of CGQY extract and a-tocosherol and phenytoin on lipid peroxide
production in forebrain homogenate of adult Wistar rats.

Various concentrations of drugs(20u¢) were added to 2ml of forebrain homogenate in
phosphate saline buffer and incubated at 37C for 3hrs. Each point represents the mean®
SE in 6 experiments.

- 115 -



125

l -
E
c
~
; 0.75 4
L o
©
>
= 0.5 —
=4 -
D .
R ‘b
S 025
=
&
o T T T T T - T
g & e‘\
& F L & F

Fig. 7. Free radical scavenging activity of CGY extract, phenytoin, and a
—tocopherol in forebrain homogenate of aduit Wistar rats.

Various concentrations of drugs in ethanol(300u4) were added to 3mf of ethanol
DPPH(100mf). Each point represents the mean®SE in 6 experiments. SE are

smaller than symbol mark.
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MDA Leve! (nmol/g tissue wet weight)

Eﬂ MDA Level (nmol/g tissue wet weight)

CONT CGY-1

CGY-10

CGY-S

Fig. 8. influence on cerebral levels of MDA in 24 months old rats treated with

CQY extract.

CGY-1 : the group treated orally with 1% water solution of CGY extract for 3 months,
CGY-5 : the group treated orally with 5% water solution of CGY extract for 3 months,
CGY-10 : the group treated orally with 10% water solution of CGY 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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ABSTRACT

Effects of Cheonmagudeungyeum on the Biochemical Changes in
Brain Tissue of Senile Rat

Ik-Hyun Kang, Nam-Soo Cho, Kang-Kyung Sung, Byung-Soon Moon Dept.
of Internal Medicine, College of Oriental Medicine
Wonkwang University

The present experiment was desined to examine catecholamines, 5-hydroxytryptamine,
amino acids, malondialdehyde(MDA) and free radical scavening activity, by administering
Cheonmagudeungyeum extract of a variety of concentraction to senile brain

The results were summarized as followings:

1. Cheonmagudeungyeum significantly increased noradrenaline in the hippocampus and
hypothalamus of the brain tissue of senile rats, and even though Cheonmagudeungyeum
increased noradrenaline also in other brain tissue, there was no significance.

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

3. Cheonmagudeungyeum significantly increased 5-hydrotryptamine in cerebellum, but
decreased in other brain tissue.

4. Cheonmagudeungyeum increased amino acid in the brain tissue of senile rats.

5. Cheonmagudeungyeum significantly decresed MDA. and free radical in the brain tissue
of senile rats.

According to the above results, Cheonmagudeungyeum is assumed to improve brain
function by reacting on biochemical of the senile brain, and that Cheonmagudeungyeum can
be used to treat regressive brain disease carrying symptoms of psychoactive disorders.



