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1. H#

D B

K #isee] AMS-E B ERARK B
BRE BMEETENA AFSE 247449 o4d
male Wistar ratg§ #{tEHEZ BEst AL S
SR HEROE T 23 uidrsE A5
FA 39 ¢ AEE FHen, 124 3o
2 BYE 2Es3, 21-23C BEY 4H5% A
fte] 4BT BEE fA8 Algstn 9F
Y ol ERE B JSAN T EE
ALg-Eh e

2) %4

A RO AME R RIRHIEIBY HARE L
CRERRE) "ol KEstAon, gt EEA
R B LT B A RS A Shed AL8

3, e AE &S oea 2o

Prescription of Yukmijihwangtang

WEL b4 BEE

Pt | Rhizoma Rehmanniae | 15.000g
1l %% | Rhizoma Dioscoreae 7.500g
IUZ% | Fructus Comni 7.500g
Hik4 | Poria 5.625g
¥FE | Moutan Cortex Radicis| 5.625g
# & | Rhizoma Alismatis 5.625g
OB 146.875g

2. BRAE

D kel M

YRS, R 500 g€ Z&RIEAK 3,000 mesh
7 BAZet2I Y1 HHBE MBS
2ALTL BREE MET £ 3,000 rpmelA
087 EOLpESY EFERSE W3 98, 8
HIRE AR BRS BEEEAREEE o8
sto] WERET F HERREGA 2442
BRAERzIRSTY D271~ 855 g& WESR

ok o] ARAV|2E FKEKE BREBIA A
|t o, FAs Mgl T35 A 1.2
08, 045 02 (um) pore size?] micro
filter(Milipore) & ©] 839 JE@BEE IS .

2) Catecholamines$} Serctonine®] HIFE

O B3 Fpe Fo 0 4L e
Wistar rats® #E{tafE EEdtsd €A &
Bt |EF FASHL 1247 TF o2 ol
Z4=HE HREdA 7 @AeTE 3554
HA sEA EE BWEFD o8 BEe K
BRHIE Y WS ) T3 ERRreE U
o] EHES AASIETH SHERWER MRS
B M3t /1Y B FAsATh

@ lsMasee e 2 Uik - Ekle) Fojv)
B UE cagedl A AW FA BEHEREE
o ¢J3le] EESHL, MiEMES Tt
F=Fo WS F -80C2) defreezerd] B8}
o A&t S-S FIREly] 3417 Ao
-15C 9] cold boxel B#dle ZHAM7 412 o
AA & ¢ J=EE F F -10C7 FAHE
cryomicrotome  SrellAl S HSA T
NGRS 500 wne] FAE RGN
wystdch AZHoz HAT #HAS 9Y
GERAES REFERC] 3-5 m =& needled
AHEEle]  Stevens $9 ke E
striatum, hippocampus, hypothalamus, mid-

cortex,

brain, pons-medulla oblongata®} cerebellum
& TFEIY s HEIETh AEse
THA] air-tight plastic tubese] 2ol -807T
B@3t ot 2708 <ol ARSI T

® Catecholamines®t Serotonine®] 47

serotonine E&

noradrenaline, dopamine,
high performance liquid chromato-
graphy(HPLO) ™ol @lsted mgEstsich =, I
&S 04 M HCIO HELSMA EOHHE

i, EFRE WM F 04 M KLCO:E 412

o pH 65-68% AESY EOHHEEST,
amberlite columno] Zo S#EE d& £

HPLC &2 2 S#rstdvhFig.l).
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Brain tissue was homogenized in 3 mé of 0.4 HCIO4 with 150 g
dihydroxybenzylamine(DHBA) and 75ug 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 K2COs

 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 m¢ of H:0O

l

Wash the column with 3.5 mf{ of H:O

d

Wash the column with 0.1 m¢ of 0.6M HCl containing 0.01%6

of cysteine(sol. A)

!

Elute with 0.7 m¢ of sol. A

l

Take 30 ul for HPLC analysis(Noradrenaline, Dopamine, Serotonine,
DHBA) Mobile phase: 0.1M KH:POyH.O containing 3% CHi:OH and
0.1M KH:POy/H20 containing 10% CHsOH

Fig. 1. Measurement procedures
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3) Amino acid¥] BIE

D Bkel Fo 2 GRS SR £
AMe £ monoamines HIERFS] HiE
7 FdEA AgEYen, KA amino
acids®] HEL thg3 o] AlY3EY. &%
o] BSAEHES 1% picric aciddl 23 MBS 5
Hitstd 3,000mpmolA 1025 Lo EEst
I EFERS Idth R#EKe picric acide
Dowex 2X8¢ EFFA|F1i & BHKE #AE
AA BEE AZAND ARAT #oke
0.01 N HCI(pH 22)o] &A1t} &8A20
BWS amino acid analyzer® amino acid®
SEE B9 EvE T3 BB S
PRI MRS 1, 5 10(%) $9% Bkt
el HIRBIES HHKE EASAT

4) In vitrool Malondialdehyde®} free
radical scavenging activityd] HIE

RIEEES 33X &2 24749 2 fHepke
Wistar rats® WHREAZSE AT § A
GRS Halsln 2MEEe BHERE 2 ol
F818te] 37 CoNA 30%-7 AR EE MK
2 ao-tocopherol <9 HEgEWI I
incubationd 9 th. 20 x02) ethanolel #AfiZA)7)
g3 @7 incubationd REE Okawa 57
3 Will's™e] kol #ste] Ak

AURHED MEReE AT FSEEAA
9} free radical scavenging activity®] RES
LHEY  free radical?!  1,1-diphenyl-2-
pycrylhydrazyl(DPPH)S ©] €% B-lois 5%
o 4 ANz2"g $&39ch 100 uM
DPPH ethanol #¥#-< violet 2 =1 -
tocopherol®} 722 free radical ¥4 2o 9
st e o] Bk 517 melAd BRE
F free radical scavenging activity® ttebdl

ot

5) Malondialdehyde®& 9] HI%E
s #Hete] Foo) B Y 2 2
ME k#e9l monocamines MERFS] Hik ot

FU3HA  AYIRPLeH, AHAF FEERGS
Malondialdehyde(MDA)E ~ Okawa 573}
Will's™9) Fkol #stol WESTE MDA
MEgEEREe TBAES #@mpbisZde] mst
of HAF carboxyl#<S! MDA7ZF TBASH &%
TS Yehie d), RS butanol® s}
o HeFEsts HAOZ 015 MY KER B
By 2% NaaW0O,E X33+ 01 M HzS0
£ 05 ¢ mated RIS F2AZT 50 4 M
deferoxamine® 04 m¢ fndte BEiA TBA
RIEWE £H< $Ad. TBAE SREE
7} 067%7F HEE il HABE 0.05%
butylated hydroxytoluene®] F#E T 30%%F
oF Fiy F RABE WRed &mLHES
EHEH L 532 mollA BHEEE WESH

6) HatigsE

HERMERY HMitE¥E e Mac Stat View
TM+5128 o]83led unpaired t-testo] #3}
o A, HERES FTHL MeantSE
¥E MeantSDE 3t o9, p-value’t /&K
i 005(p<O.0D)ATR AEE HET ZHLE
B3t

. & piAE

1. Catecholamines2} Serotonine2| ##{t

AUk MRS 1% KBKRE T
FEYJT-DN A fS#KE 5 midbrainolx HE
#9A noradrenaline® F7HAl7|= ZAME Y
elilod, 5% KEES T3 FYIT-5
/& hippocampus®} hypothalamus, midbrain,
pons-medulla  oblongatasld  HEMUA
noradrenaline® ZF7H7le Z2HE UEHHES
™,10% KEBRK REB(YJT-10)9 M =
striatum,  hippocampus®t  hypothalamus,
midbrain, pons-medulla oblongatasl A HEM4
1A noradrenaline® F7MA71E AFHE EH
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. O EHEGNAME SNKRHEE WHMERS
513 BolAM A E noradrenalinec) %713}
v 23 2T FEHS AHTable
I).

E3} dopamine2 ARHER HMHWKS 5%
KBWRE 593 BYIT-HAME EbaRe]
i§#B%% ¥ striatum™ hypothalamus, midbrain
AN BEEUA FHA7]e 2HE JEIHLS
o 10% KEWR HKERYIT-104ME A
3 ZARE BT e MM E Aukih
B HERE FAF¥ RBdA dAz
dopamine®] &7}3le Z2UE Rngovt FEM
£ Y cHTable ).

8], serotonine AERHIEIE MHIK S
5% KBRS FA% FHYJT-5dA4 pons-
medulla oblongatasl X HEEUA F7HA71&
ADE Jehon, SekFig RS 10%
KBRS T4 BHYIT-10)91H4E cerebel-
lum™, pons-medulla oblongatadlx HEME
VA F7HAAIE 2IHE BT hypothal-
amus, midbraing A 2j% & KA
ANREES MRS FAF FdAM AR
serotonine®] ZF7iste 2d#AE 2oV HE
e gl tH(Table OI).

Table 1. Levels of noradrenaline in various parts of the brains of 24 months old male
Wistar rats treated with the extract of Yukmijifwangtang for 3 months

» Noradrenaline Level(ug/g tissue wet weight)
Brain Tissue
CONT YJT-1 YJT-5 YJT-10
Cortex 0.46£0.04 0.47=x0.06 054005 057%0.05
Striatum 052x£0.05 059+£0.04 0.65x=0.06 0.72x0.06%*
Hippocampus 0.48+0.05 0.56+0.06 0.88 +0.05%* 0.86+0.06%*
Hypothalamus 1672007 1.73%+0.09 2.15£0.08*= 2.22+0.00+*
Midbrain 095+0.07 1.16£0.06* 1.27£0.07#x 1.14£0.08+
Pons~medull
onsTmedutia 0.99+0.06 1.12%0.06 1.15+0.08 117+0.08+
oblongata
Cerebellum 0.39£0.04 0.45+0.06 0.49x0.05 0.45%0.06

The experimental animals were divided into 4 groups. Control group received only food
and water. YJT-1 group was orally treated with 1% aqueous solution of Yukmijihwangtang
extract for 3 months. YJT-5 group was orally treated with 5% aqueous solution of
Yukmijihwangtang extract for 3 months. YJT-10 group was orally treated with 10%
aqueous solution of Yukmijilwangtang extract for 3 months. The number of experimental
animal in each group is 9. Values represent means*SD. * p<0.05 ,** p<0.01 vs control.
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Table I. Levels of dopamine in various parts of the brains of 24 months old male Wistar
rats treated with the extract of -Yukmiji- hwangtang for 3 months

Brain Tissue Noradrenaline Level(pg/g tissue wet weight)
CONT YJT-1 YJT-5 YJT-10
Cortex 061005 0652006 067%0.06 069006
Striatum 9643032 10212051 | 1143%053* | 1135+054s
Hippocampus 0.25%0.03 0.27£0.02 0.31%£0.03 0.27x0.02
Hypothalamus 0.39%0.04 038003 0512004« | 053006+
Midbrain 053+0.04 057004 0691006« | 0.68004x
Fors medulla 0312003 0.36=0.03 035%0.04 036003
Cerebellum 0.14%0.02 0192002 0.18+0.03 021002

The experimental animals were divided into 4 groups. Control group received only food
and water. YJT-1 group was orally treated with 196 aqueous solution of Yukmijifwangtang
extract for 3 months. YJT-5 group was orally treated with 5% aqueous solution of
Yukmijihwangtang extract for 3 months. YJT-10 group was orally treated with 10%
aqueous solution of Yukmijiwangtang extract for 3 months. The number of éxperimental
animal in each group is 9. Values represent means*SD.* p<0.05 vs control.

Table [. Levels of serotonine in various parts of the brains of 24 months old male Wistar
rats treated with the extract of Yukmiji- hwangtang for 3 months

Brain Tissue Noradrenaline Level(ug/g tissue wet weight)
CONT YjT-1 YJT-5 YJT-10

Cortex 0.44£0.03 048+0.04 0.49*0.05 0.47£0.05
Striatum 055%0.05 - 054E0.06 0.58x£0.05 0.58*£0.06
Hippocampus 053+0.04 0.56£0.06 0.57x0.06 057=0.04
Hypothalamus 1.39£0.06 125008 . 1.16=0.07 1.15%=0.08
Midbrain 0.81=0.05 0.79£0.06 - 0.75+0.07 0.76£0.08
Pog{fl;gl;st‘gﬂa 0.53+0.04 0.59+0.04 0.66=0.05+ 0.69%0.04
Cerebellum 0.30=0.02 0.24£0.04 0.34£0.04 0.39%0.03«

The experimental animals were divided into 4 groups. Control group received only food
and water. YJT-1 group was orally treated with 19 aqueous solution of Yukmijifwangtang
extract for 3 months. YJT-5 group was orally treated with 5% aqueous solution of
Yukmijihwangtang extract for 3 months. YJT-10 group was orally treated with 10%
aqueous solution of Yukmijilwangtang extract for 3 months. The number of experimental
animal in each group is 8. Values represent means*SD. * p<0.05 vs control.
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2. Amino acide| #t

6714 ¥ EFY BERF REiAE 1, 5
10(%) BES RRHERE BEKS S99 9
EUE 5% HER H3d glysined Z
7} 108, 138, 142(%)Z, alanine2 2Z}z} 106,
128, 135(%0) 2 HEHUUA F7Het¥ed, g2
amino acidsE% AR ZF7lslE 4d73E
El Aok (Fig. 2).
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Fig. 2. Effect of Yukmijilwangtang extract
on amino acid levels in cortex of
brain tissue of 6 months adult
male Wistar rats.

YJT-1 : the group treated orally with 1%
aqueous solution of YJT extract for 3
months, YJT-5 : the group treated orally
with 5% aqueous solution of YJT' extract
for 3 months, YJT-10 : the group treated
orally with 10% aqueous solution of Y]JT
extract for 3 months. Values are expressed
as percentages of control levels. The
number of experimental animal in each
group 1s 9, ap<0.05 vs control.

24048 EbEBdMe 1, 5 10(%) BE
o] RIkEES MRS F9 9, glysinee
Z+zt 107, 132, 134(%)2, alanine2 27t 117,
124, 129(%)2 HEMJA F7hsid ey g
amino acidsE% UIAE Erisls dA=E o

et ch(Fig. 3).

YL IS

B vire

Amino acid (% of controf)

F &S & é’
F SIS

Fig. 3. Effect of Yukmijiwangtang extract
on amino acid levels in cortex of
brain tissue of 24 months old male
Wistar rats.

YJT-1 : the group treated orally with 1%
aqueous solution of YJT extract for 3
months, YJT~5 : the group treated orally
with 5% aqueous solution of YJT extract
for 3 months, YJT-10 '@ the group treated
orally with 10% aqueous solution of YJT
extract for 3 months. Values are expressed
as percentages of control levels. The
number of experimental animal in each
group is 9. a:p<0.05.vs control.

[§#E4, 3 cerebellumoll e 6779" &=
A 1, 5 10(%) WES UkiiEE hhHkS
Solg W glysin® 27 115, 124, 129(%)E
BHEEAA 71893, 2 amino acidsEE
REKEY MRS Foside @ g2
Z713te 2948 JEIoT(Fig. 4), 247148
ZihaFAAE  aanine2 Z+zZF 111, 117,
119(%) 2, proline& Z+Zr 111, 117, 12I(%)E
HEXEIA F7Hetde™, & amino acidsE
= A2 F7tste 29 VERoHFig. 5).
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Amino acid (% of control)

- FRA 9 2 ¢ ARtESel IS & Bkl tlXE S -

YTt wurs B wre

AL E LD
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Fig. 4. Effect of Yukmijihwangtang extract
on amino acid levels in cerebellum
of brain tissue of 6 months ‘adult
male Wistar rats.

YJT-1 = the group treated orally with 1%
aqueous solution of YJT extract for 3
months, YJT-5 ° the group treated orally
with 5% aqueous solution of YJT extract
for 3 months, YJT-10 : the group treated
orally with 109 aqueous solution of YJT
extract for 3 months. Values are expressed
as percentages of control levels. The
number of experimental animal in each
group is 9. a:;p<0.05 vs control.

YT wrs B v

L[} L3 T T T T L] T T T
$ & S & & & F &
& ~9"i & P4 & 5 éﬁﬁ & &fé
[9)

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

YJT-1 : the group treated orally with 1%
aqueous solution of YJT extract for 3
months, YJT-5 : the group treated orally
with 5% aqueous solution of YJT extract
for 3 months, YJT-10 : the group treated
orally with 109 aqueous solution of YJT
extract for 3 months. Values are expressed
as percentages of control levels. The
number of experimental animal in each
group is 9. a:p<0.05 vs control.

3. In vitroO{|A{ Malondialehyde2} free
radical scavenging activity2| #L

107g/mee] WEAM BEE
LIEE S dAste 37t vehdr] AlFstod
107%/mee] WEEAA BERIEES A=
g A BEE 4 dUTh Phenytom
< Ae] e RsLE Bo|x ton, Kk
B IS 5X107g/mee) WENA @
LigE S AAste £/ Uehur] Ajzbstd
5><10‘3g/me°1 WEAA BERMLEES A s

= 297t £ A JeElytH(Fig. 6).

free radical scavenging activity® o«
~tocopherol® 7% 107g/mee] Jimre) M 2E
free radical® A= E37F e AlE
o] 107g/mee) BRI free radical® <A
st Z3Ut F8isiA Jelwkx, Phenytoind
Aol Eog ¥WaE Holx| &UTh ANEHHE
B RIS 5x107%/me] WEANRE free
radical & A E E(E Yedr] Al EEd
5x107%g/me] WM £ AAETE B
2 4 A HFig. 7).

@ ~tocopherol<
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Lipid peroxide production (% of control)

Optical density at 517nm

- RERTARERGEE F18% SR -

——{3——~ a-Tocopherol
weraCpenne Phenytoin

%

e YJT

1566

H

Fig. 6. Effect of Yukmijilwangtang extract
and «@-tocopherol and phenytoin
on lipid peroxide production in
forebrain homogenate of 6 months
adult Wistar rats.

Various concentrations of drugs(20u4) were

added to 2m¢ of forebrain homogenate in

phosphate saline buffer and incubated at
37C for 3hrs. Fach point represents the
mean=SE in 6 experiments.

s
1J R ___,‘_,.--O
..... o
~75
851 55— g-Tocopherol .
e PhERIYtOIN .'0
825 o Qo YIT
T T T T T Y T
Blank 1E-68 1E07 1E-06 1E-3S 1E-84 9.08¢

Fig. 7. Free radical scavenging activity of
Yukmijihwangtang extract, pheny-
toin, and « -tocopherol in forebrain
homogenate of 6 months adult
Wistar rats.

Various concentrations of drugs in ethanol

(30014) were added to 3mé of ethanol

DPPH(100 #«M). Each point represents the

mean=*SE in 6 experiments. SE are smaller

than symbol mark.

4. Malondialdehyde& 2| &Mt

HRNERY MDARS 468%210i3o0,
19 ATRHHTD FIHW REB(YIT-DS 456
+2302 WThE WsE ushiA @5k, 5%
SRS HILYE BERK(YIT-5)E 37.9%18
2 ARY Z2ERE HASH, 10% A%k
WiB RHR RRE(YIT-1094E 352%2]
2 94X HEE MDARS P2E}E no
UNLEY BB MR ok
o Fei7l IFES BEMLE AASHE LnE
247 cHFig8).

MDA Level (nmal/g tirsus wet wright)

MDA Level (momallg tissue wet weight)

CONT

YIT-1 YT

Fig. 8. Influence on cerebral levels of MDA
in 24 months old rats treated with
Yukmijihwangtang extract.

YJT-1 : the group treated orally with 1%
aqueous solution of YJT extract for 3
months, YJT-5 : the group treated orally
with 5% aqueous solution of YJT extract
for 3 months, YJT-10 : the group treated
orally with 1096 aqueous solution of YJT
extract for 3 months, Values are expressed
as percentages of control levels. The
number of experimental animal in each
group is 9. a:p<0.05, b:p<0.01 vs control.
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A Ao E ke 4% Fo] Y BB
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o FWH ¥ BTHL ¥R MEESEY

H, EAME THEH, BUUZEREEE, Lewy/ME
ol MRS MBREEN B LUtz

Cholinergic®, Noradre- nergic%, Dopamine
I 2 REEmE Y B % B i
ﬂ:E FRANIE Aoz ez gupsRRm

go) BRI ECREE MRE XESR 3
l:— EAY RS Alzheimeri, PickiFol 2
Z, HERSEERE X2 e RERME
(Parkinson#§)et iRS HEHEMEAE(SND), 1T
vE R bd: BEESP)7F ew, &MfEe]l T

2 YehdE  Olive-2-43 922 (OPCA)
sh A A A Y EZ(LCCA)) AT, HE
g F2 s THESAHSAASF(ALS)o)
°‘£U%, A EWRERS F2 3 Shy-
Dr %AL:,L o) o1q15)_

g, BB Mo et (EE -l
Sy "’”oﬂ MEEL T, B ISREERE

o mEMEEED so |
Folgx HMAS L o, fEsEe) ool o
shod (TEAE - ARG PoANE “AlE, K
¥5, FERUTIRGEESE" o)g} dto] Hol A=A 4%
Fol ol oJsto] st BATDD s
B ks dstd BT “eXRAk
RN BA FBol Astn B Likst
o} [gE7t EBT Fug Roz mol B
o] 5882 MESIE WEM H£i7l I AL

63)
¢ %+ 9n

HEE el REole

Kol #ehEol oistl  (ERI - mEER) P
A IEEEEIRIEL T HAE HEZHE
th BRARTZN WEHAE 2E5Es
7 oEhst oy #ME saEd Uit E Hil
A Wk, (REME)Y TN “EETYL
B, CRKERE) PolA “AZii: EEl+,
CERRR st - BERD PN CBRERMET
57 = she] R, B, BHEH 2 FEE
Fho] oM o)FoiRE= How Bastm 9l
T;1r'211,L1:3).

S ko] el (BIE - KEZ) Pl
‘g ARAWTEIE EAELEE &
HAGE SEE% BIERE TR R,
At FRIAE BRTHE, STk DRIGE
EEE MFEWE SOFE, b BRE RY
W, PR RE S LT BESE Wk
WIRZeRE, E ARER WESE WEE
M. kst Abge] peld uwhe} amzw
7V WA R ER3 e e LHE
A T - A LY JEE %m
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ABSTRACT

Effects of Yukmijihwangtang on the Biochemical Changes
in Brain Tissue '

Young-Goo Lee, In Lee, Byung-Soon Moon
Dept. of internal Medicine, College of Oriental Medicine
WonKwang University

The present experiment was designed to examine catecholamines, serotonine, amino acids,
malondialdehyde and free radical scavenging activity, by administering Yukmijihwangtang
extract of a variety of concentraction to senile brain.

The results were summarized as followings:

1. Yukmijilwangtang significantly increased noradrenaline in the striatum, hypothalamus,
midbrain and pons-medulla oblongota of the brain tissue of senile rats, and even
though Yukmijiwangtang increased noradrenaline also in other brain tissue, there was
no significance.

2. Yukmijihwangtang significantly increased dopamine in the striatum, hypothalamus and
midbrain of the brain tissue of senile rats, and even though Yukmijihwangtang
increased dopamine also in other brain tissue, there was no significance.

3. Yukmijihwangtang significantly increased serotonine in the pons—- medulla oblongota and
cerebellum of the brain tissue of senile rats,and even though Yukmijilwangtang
mcreased serotonine also in the other brain tissue except hypothalamus and midbrain,
there was no significance.

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

5. Yukmijiwangtang significantly decresed malondialdehyde and free radical in the brain
tissue of senile rats.

According to the above results, Yukmijiflwangtang is assumed to improve brain function

by reacting on biochemical of the senile brain, and that Yukmijifmwangtang can be used to
treat regressive brain disease carrying symptoms of psychoactive disorders.
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