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1) Sy

E A7 AHSE BEL g3dga 39
Fdg FEARSAAAN 22 ASE 2471€
o]’¢¥ male Wistar ratE =3¥HAz HA3}
o ARESIETE ARt B9 BF wgals
T AFEA HE F AEFE ey, 1243
HHez HAgE FAdam, 21-23C L9
45% Jele 43¢ 58 FA3A A&
I EFY o] d¥4d ¥ HeAz F
Age] ARSI

2) ekt

2 43 A8E mme Awgee
(REBRAMBIEH) Vo Ao, %4
T 3%t F&quEddA 7Y
F A48t AHEEE R, 13 g B3
o 2o

Eaigel 74
ey IEx 2%
. Rehmanniae Radix
AR (Rehmannia glutinosa Liboschitz) l2g
L Angelicae gigantis Radix 12
= (Angelica gigas Nakai) g
e Paeoniae Radix
B (Paeonia lactiflora Pall) 82
Cnidii Rhizoma
M B (Cridum officinale Makino) | 08
=% 38¢g
2. BRHE

D) #ame] A%

Mm% 53 £ 190gS SR/ 3000 m
s A BAEet2I Y dHr|E FF
Sted 2415 A1 ARE F 3,000mm
oA 2083 d4dEEstd bEES AT o
= AFAZ dH(E A9 ALHAFLINE
o] &3t AYFHE F TAZAZIINAN 244

2t SEAZGS AR A 274g& A ZFHH
o} o] ARAIIAE FRFE ARAsIA A}
23920, ARE MEo FA3] A=
12, 08, 045 022 (im) pore size®] micro
filter(Milipore) & ©l-8-38td o zpd Fetith.

2) Catecholamines®} 5-hydroxytryptamine
9] #E

@ BEF ANz Fo : 24/ME" B
Wistar ratg =32 HdAgstd B 2
T £E7F #RAFDn 1247 BFes 5y
o] A=y HAEANAN EF AETE AR
A4 94 st8AM AT dE2ET 98 ¥ =
o] Wipils FEAL I FAF 4ITeR
o] Ad¥EE AASRY. BE 29
MEFL B 4 et T3t

@ Hzz9 &F. gL "/ A5y T2}
B B2 cagedld AR FA AFETH
of oste) AXstz, H2Hg Hejsted A
Ao 23 ¥ -80TY defreezero] R &3}
o AMgEH T H23-E& AAEH7] 3AZE Ao
-15C9 cold boxel] BH@stey A/} €3 ¢
A & F =S & F -10T7 fAHE
cryomicrotome ¢4 HzZ& Asig
2L 500 me] FAR [AEFHELR
A gt AFHoE HAE dHE vy
YEEAE YR Ho] 3-5 mEE needled
AFE3le  Stevens 59 WHOE  cortex,
striatum, hippocampus, hypothalamus, mid-
brain, ponsmedulla oblongata®t cerebellum ¥
< FEIG 23L& FHIAh 2AREL O
A air-tight plastic tubesel] #o] -80Te] =
etz 270 ol ARSI

@ Catecholamines®} 5-hydroxytryptamine
o] ¥4 . noradrenaline(NA), 3,4-dihyroxy-
phenylethyl amine(dopamine, DA), 5-hydro-
xytryptamine (serotonine, 5-HT) %% high
performance liquid chromatography(HPLC)%]
Do oJste] AT F HARHL 04 M
HCIOof #AssiA fd4dEestn, LERS
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H&E F o]ZE 04M KeCO:® A3t pH

65-6.82 23t U4ELAS 1, amberlite
columnel] Zo] £EE& d& & HPICHO

74 3o (Fig.1).

3) Amino acid®] #iE

TET NES T, Mz AR L A
23719 monoamines &3 Al ”’J“ésa)ﬂr %

A Al o, ¥ Z21e] amino acidse]

2L & Zo] AP3gct #zte Hz

A e r[r

B -

22 199 picric acidd] ¥31 Z& & TF3}
3o 3000rpmoiA 10859 9 EYsn +
S Pk EiEwe] picric acide Dowex
2x80l FFAIIE B £9S FLAA A
28 Az A=A ABE 00IM
HCl(pH 22)d} £8iA7c} L8z 29&
amino aicd analyzer® amino acid®] T H <

2age BYe Tol@ dzT s &
Z9E 1, 5 10(%) Fo3 dgFHe vus
£2 EAEAT

g BES

(PHPA) as internal standards.

Brain tissue was homogenized in 3m¢ of 0.4M HCIO, with 150ug
dihydroxybenzylamine(DHBA) and 75ug p-hydroxyphenylacetic acid

| Centrifuged at 10,900 X g for 20 min

Supernatant solution was adjusted to pH 6.3-6.8 with 0.4M K2COa.

{ Centrifuged at 500 X g for 5 min

(height, 25min; internal diameter, 3um)

Clean supematant was placed on a column of Amberlite CG-50

|

Wash the column with 0.2 m¢ of H:O

{

Wash the column with 3.5m¢ of HO

|

L of cysteine(sol. A)

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

!

Elute with 0.7m¢ of sol. A

l

KH-PO/H:0 containing 10%6 CHsOH

L

Take 308 for HPLC analysis(NA, DAN, 5-HT, DHBA) Mobile
phase: 0.1M KH:POyHz0 containing 3% CH3OH and o.1M

Fig. 1. Measurement procedures
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4) In vitroollA Malondialdehyde(MDA)}
free radical scavenging activity2) e

AAXNE A e 2409 @ ke
Wistar ratsE BFE2THLE XX & FA
HzAg Eestn ¥z AL ong
FHlste] 37CoAA 3083 ME 29 <
tocoperol 59 hZ%EFH 7 incubationd}t
ATt 20ut2] ethanoldl] &3lA1Z] FEI} ¥4
incubation & A&& Okawa $% Will's™
o] W) F3to] Z3 sl

My FE2dez AEg HzFA9
free radical scavenging activitye] 23& <t
ZE AR7190 1,1-diphenyl-2-pycrylhydrazyl
(DPPH)& o] && Blois 59 24 Alaug
S8ttt 100ueM9 11-diphenyl-2-pycry-
Ihydrazyl(DPPH) ethanol £%& violet 4&
Y3 @-tocopherol®} Z& 287 HAER
olste] G E} o] &9 517TmAA AT
& free radical scavenging activity® b

.

5) MDA<9] #i=E

Algel Bo, Az R 2 A
3712 monoamines &3A9 WP 5
15HAl Algstslen, AT =z MDA
Okawa £z} Will's®s] wo] o

TET
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&2 239 EPTEE Ao
5mee] H 22 FHY) 2% NaWO, s
t= 0.1M2] HxSOsE 05md 7Fshed whe-
DA TE 04mee] 50 Me] deferoxa-
mineg 04m¢ 7}3led F7}49 TBA wgE3
A4 E WA gt} thiobarbituric acidg #E%
Z7F 067%7 R Jlele] AJRE 0.05%9]
butylated hydroxytoluene®] ZAj38le] 30&E%
A BHT T ABRE Yo JAEYIn
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6) #EtEEER

AEZe FAAHYIE Mac Stat View
TM+512& ©]838td unpaired t-testo] &3}
o HesiHa, d4¥xe EHL MeantSE
¥ MeantSDE o9 p-value7l Huj
2 0.05(p<0.05)eldtl ZHEE /T Res
v e=

. EEERE

1. Catecholamines2} 5-hydroxytryp-
tamine2| #t

Wi FE9e] 5% FEAE Fo% T
(SMT-5)ellA =32 % hippocampuslA =
2ol 046+0.06pz/gd B3l 081t
011pg/g2.2 A UAA noradrenaline2 &7}
A7e Z2HE JeEhdth 10% 89 FAE
(SMT-10)91M e H=ZF F cortexolA tix
0] 0.45+0.07ug/gtl Hlsled 06800718/
2 94 9A noradrenaline® Z7tARAoH,
striatumol M= &l 054%0.07ug/gel 6
H] &t 0.75%0.10ug/g 2.2 FoA A
noradrenaline® %7FA1Z13, hyppocampusdl|
ME tiZFe] 046%0.06pe/gdl Bt 0.85
+011pg/gZ, hypothalamusoxiE thETo|
15520.10ug/g?ldl  ¥lStd  2.15+0.12ue/gE
25 $9AUA noradrenaline® Z7HAIF =
ADRE EHAY. o HzFdqMEe UE 3
Z24g T3 FolA A E noradrenaline®]
ZF7tete 2348 EIAT fode g
(Table I).

w3t e HzF oA dopamined 2 A
o] EE ZAA ZA AR gskey
10% €9 FEAF(SMT-10)dM e HZF
# hypothalamus®ll Al thZFo] 0.35£0.04ug/g
Aol HEt 048+0.05ug/g2 R UE &
7FE EHoHTable HO). 283 5-hydro-
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xytryptamine2 10% 489 FoZ(SMT-10) medulla oblongata$t cerebellumdl A& hZT
oA ¥ ZZA% hypothalamusIXE 2Tl o &7 051£0.05xe/g 034+0.03us/g E
1.31£0.12ug/gQ el ¥13td  107£0.08ug/g2  ®Istd 0.68+0.06ue/g™ 0.39+0.05u/g2
AR UA dAEE YL EQe, pons- A UA Ftete ZBE HPHTable ).

Table |. Levels of Noradrenaline in Various Parts of the Brains of 24 Months Old
Male Wistar Rats Treated with the Extract of Samultang(SMT) for 3 Months

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

Cortex 045%007 043007 054+0.08 0.68+£007
Striatum 054%0.07 056+0.09 067+0.09 0.75+0.10°
Hippocampus 0.4610.06 056%0.08 0.81+0.08 0.85+0.11"
Hypothalamus 155%0.10 1.73%0.12 197%£013 2.15+0.127
Midbrain 0.92x0.09 1.11+£0.09 1.22%0.11 1.16£0.13
Pons-medulla oblongata 0.88+0.08 0.96=%0.11 1.08£0.012 1.15%0.14
Cerebellum 0.44*0.06 0.46+0.07 0481007 0.49+0.08

The experimental animals were divided into 4 groups. Control group received only food and water.
SMT-1 group was orally treated with a 19 aqueous solution of Semultang water extract for 3 months.
SMT-5 group was orally treated with a 5% aqueous solution of Samultang water extract for 3 months.
SMT-10 group was orally treated with a 10% aqueous solution of Samultang water extract for 3
months. The number of experimental animal in each group is 9. Values represent mean®SD. *:p<0.05,
*%:n<0.01

Table Il. Levels of Dopamine in Various Parts of the Brains of 24 Months Old Male
Wistar Rats Treated with the Extract of Samultang(SMT) for 3 Months

. Dopamine Level(ug/g tissue wet weight)
Brain Tissue

CONT SMT-1 SMT-5 SMT-10
Cortex 0.62x=0.07 0.65%0.12 0.71=0.09 0.73£0.11
Striatum 941037 10.16£0.69 10.48%0.73 10.82£0.73
Hippocampus 0.27x0.04 0.29=0.04 0.34%=0.04 0.36+£0.04
Hypothalamus 0.35=0.04 0.38=0.05 © 0431005 0.48%0.05
Midbrain 0.56+0.06 058+0.06 0.59x0.06 0.61 +0.08
Pons-medulla oblongata 029004 0.32£0.04 0.35+0.03 0.36£0.05
Cerebellum 0.18%£0.02 0.18+003 0.19%003 0.22+0.03

The experimental animals were divided into 4 groups. Control group received only food and water.
SMT-1 group was orally treated with a 1% aqueous solution of Samuitang(SMT) water extract for 3
months. SMT-5 group was orally treated with a 5% aqueous solution of Sarmuitang(SMT) water extract
for 3 months. SMT-10 group was orally treated with a 10% aqueous solution of Sarultang(SMT)
water extract for 3 months. The number of experimental animal in each group is 9. Values represent
mean®SD. #:p<0.05
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Table 1lI. Levels of 5~Hydroxytryptamine in Various Parts of the Brains of 24
Months Old Male Wistar Rats Treated with the Extract of Samultang(SMT) for 3
Months
o 5-hydroxytryptamine Level(zg/g tissue wet weight)
Brain Tissue '
CONT SMT-1 SMT-5 SMT-10
Cortex 0.44+0.05 0.46+0.05 0.50+0.06 0.53%=0.06
Striatum 0.53+0.06 0.55%0.07 0.58+0.07 0.59+0.07
Hippocampus 054005 057006 054005 0.53+0.06
Hypothalamus 1.31 *0.12 128+0.13 1.16£011 1.07+0.08
Midbrain 0.76+0.08 0.780.09 0.74+£0.08 0.75+0.08
Pons-medulla oblongata 051005 0.55%0.06 0.61+0.05 0.68:0.06"
Cerebellum 0.3¢+0.03 035004 0.36£0.04 0.39+0.05

The experimental animals were divided into 4 groups. Control group received only food and water.
SMT-1 group was orally treated with a 1% aqueous solution of Samultang(SMT) water extract for 3
months. SMT-5 group was orally treated with a 5% aqueous solution of Samultang(SMT) water extract
for 3 months. SMT-10 group was orally treated with a 10% aqueous solution of Samultang(SMT)
water extract for 3 months. The number of experimental anima! in each group is 9. Values represent

mean*SD. * p<0.05

2. Amino acide| #t

AF7A =3 e HZA A amino
acid levelol W EuEx A9 gigley &
=318 iAol Mo)Ae] amino acid levelS
A e] oA Et} o7t Golxites B
27} olch ¥ =3 % cortexl|A] 7 —amino-
butyric aicd, GABA, glutamine level2 #3%]
Aol B} wslel oA FAAUA A
vebd w9 cerebellumollA ¥  glutamine
level® =31, alanine level 2A yelyich

M¥ys FZ2d9e Fd& 6719 @ @9
=z H@oA taurine2 5% F=2 U5
F2de F4E W tiEF Hshe 1183+
19(%)2 FAAUA F718+4 3, asparates
5 10% =xo U5 FE29L FA4g o o
27 wistd 2 1232%2.1(%), 1262t
28(%)2 FdAUA FrKtl e, alanines
5 10% %9 s F29E T4 o o
Z7o Hstd  Zbz 1281+34(%), 1327+
42(%)2, threonine< 1, 5% F%9 U5

298 FAE 9 2T vzl ZZ
1132+31(%), 121.8+3.1(%)Z, serine 1, 5,
10% %o UWis FE24E T4 9 d=x
o wigted  ZbZr 1108126(%), 1291+
28(%), 137.9£36(%)2.2 f24 IA F7st
= A% 29 4EE =M e
glutamine® 5% ¥x° ¥ FE2d9< F

& o) 1195229(%)2 FAEIA 7tz
asparate 5, 10% ¥ = U¥E F&EAL
B2y o Z4zb 121.3+£45(%), 127.8£4.55(%)
2 foAIA FrkElden, glysined 5,
10% F=9 UipiE 329 598 o 4%
1265+4.7(%), 1324*+5.8(%)%, alanine< 5,
10% 59 Mg 329 548 9 4%
125.3+51(%), 1303+55(%)2 FAAHIA &
7}3t5 o threonineS 5% =9 W4E =
282 B o 1186243(R)E FAAUA
Z7lalg o, serined 5, 10% wx9 MiyiE
F2d9¢ B4Y 9 ZZ; 1252+35(%), 1324
+35(%)2 9434 F7REigET. OE
amino acidsEE WA= Z78le ZHE Y
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ey ti(Table IV, V).

67l¥E WAMdA HZZF F cerebellumo
MNE 5% s 29 F ¥ asparate,
glysine, serineolX 2z} 120.3+39(%), 1241
£55(%), 1187+146(%)2 FAAUA F7Hst
= 23E HgeH 10% B¥iE 248 §F
g u¥E taurine, glysine, alanine, serineo)
A ZbZd 1235%4.1(9%), 133.9£49(%), 127.7+
43(%), 1335412 FAUA F7t8te
A74E B¥3, Y& amino acidsEx UiHZ
Z7tele AnE Jehd oy feAd2 It
247N EE Wrolxe] cerebellumAM = 5%
s 329 9 & glutamine, glysine©l
A z+z: 1182+38(%), 1183t41(%)% e
AA Z7tste A9E 2geH, 10% M
B 22dE BT v taurine, glutamine,
glysine, alanine, threonineclA Ztz} 1214%
42(9%), 1257141(%), 1286%=46(%), 1204=%
3.1(%), 1198+39%(%)2 FAAUA F7ste
A7E Jepyrt agtdl o€ amino acid ¥
e Az U 3248 TS |

slebe A4S et Table VI, WD.

Table V. Effect of Samultang water
Extract on Amino Acid Levels in Cortex
of Brain Tissue of Adult Male Wistar
Rats

inistration

ose | SMT-1 | SMT-5 | SMT-10

Amino Acl
Taurine  [1024%28 {1183%£19" |1215+44
Glutarnate |1042%37 [1121%28 |1162+48
Glutamine (107.8%52 [1137+32 |121.1%52
Asparate  |110.1£3.1 |1232£2.17 |1262+28"
Glysine  |1137+25 {1176%29" {1208%54
Alanine  |1076%19 |1281+34" {1327%42"
Threonine |1132%3.17 {121.8£31™ {1241+53
Serine  |1108+26"{1291£28" 1379136~
GABA  |1076%42 (1146%35 (1195252
Proline  |1062%31 |1125%32 |1176%36
| Lysine  |1044%27 [1152%49 [1194%45

SMT-1 : the group ftreated orally with 1%
water solution of SMT extract for 3 months,
SMT-5 : the group treated orally with 5% water
solution of SMT extract for 3 months, SMT-10 :
the group treated orally with 10% water solution
of SMT extract for 3 months. Values are
expressed as percentages of control levels. The
number of experimental animal in each group is 9.
*:p<0.05, **:p<0.01 vs control

Table V. Effect of Samultang Water Ex-
tract on Amino Acid Levels in Cortex of
Brain Tissue of 24 Months Old Male
Wistar Rats

inistration

se| SMT-1 | SMT-5 | SMT-10
Amino Act
Taurine  |107.2%51 {1147+35 |122.1%53
Glutamate |105.7%35 [1103+33 [1159%39
Glutamine |1063%36 |1195£29" {120.7£51
Asparate  |1008+42 |121.3£45" [127.8145
Glysine  (1115+53 (1265447 |1324+58
Alanine  [1132%37 [1253+51" |1303%55
Threonine  {104.4%29 {1186+43" |121.8%49
Serine  |1179+45 [1252+35™ [1324+35"™
GABA  |1075%36 (1145+44 [117.3%47
Proline  |1067%43 |1106%51 (112.1%53
Lysine  (1051%34 [1164*34 {1168%49
SMT-1 : the group treated orally with 1%

water solution of SMT extract for 3 months,
SMT-5 : the group treated orally with 5% water
solution of SMT extract for 3 months, SMT-10 :
the group treated orally with 10% water solution
of SMT extract for 3 months, Values are
expressed as percentages of control levels. The
number of experimental animal in each group is 9.
#p<0.05, **:p<0.01 vs control

Table V. Effect of Samultang Water ‘Ex-~
tract on Amino Acid lLevels in Cere-
pellum of Brain Tissue of Adult Male
Wistar Rats
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inistration
Dose| SMT-1 { SMT-5 | SMT-10
Amino Aci
Taurine (112541 |1164+42 [1235%41%
Glutamate [1133%45 |1149%27 [1161%44
Glutamine |105.8%56 (1103+45 [121.8145
Asparate.  {109.3%£52 |1203%£39+ [1224£53
Glysine [113.1%43 {1241+55+ |133.9+49+
Alanine  |107.8%£47 (1128%43 |127.7£43+
Threonine 104749 |111.3+51 |1172%36
Serine 1063135 [1187%46+ [1335E4.1#x
GABA 106.6+46 |1123%51 |117.7+54
Proline  |1053+33 |111.8%£43 ]1133+41
Lysine 106.7£24 (113546 |1154+38
SMT-1 : the group treated orally with 1%

water solution of SMT extract for 3 months,
SMT-5 : the group treated orally with 5% water
solution of SMT extract for 3 months, SMT-10 :
the group treated orally with 10% water solution
of SMT extract for 3 months. Values are
expressed as percentages of control levels. The
number of experimental animal in each group is 9.
*p<0.05, **:p<0.01 vs control

Table Vi, Effect of Samultang Water Ex-
tract on Amino Acid Levels in Cere-
bellum of Brain Tissue of 24 Months Old
Male Wistar Rats

inistration
Dose] SMT-1 | SMT-5 | SMT-10
Amino Ac
Taurine  |1088+32 |1158+37 |[1214+42°
Glutamate {1081%6.1 |1125+£43 {1142138
Glutamine [1125%39 |1182+38" |125.7+4.1
Asparate  |1047+47 |1087+t44 (116548
Glysine 1109%5.1 [1183+41" |1286+46
Alanine 1133%£51 |1175+51 |1204%31"
Threonine |104.8+43 |1124+44 |[1198+39
Serine 1061132 1109437 |1127+37
GABA 1064+29 (110745 |1103%£41
Proline 1137+41 |1193£51 |1231%£53
Lysine 1085+35 (1146139 (1185%4.2
SMT-1 : the group treated orally with 1%

water solution of SMT extract’ for 3 months,
SMT-5 : the group treated orally with 5% water
solution of SMT extract for 3 months, SMT-10 :
the group treated orally with 109 water solution
of SMT extract for 3 months. Values are
expressed as percentages of control levels. The
number of experimental animal in each group is 9.
*:p<0.05, **:p<0.01 vs control

3. In vitrool|A{ Malondialehyde2} free
radical scavenging activity| #{L

x=3M 2] forebrainell A A ALt
o] ¥ @ -tocopherol, phenitonin, i =
£d99] AJAEHE B AHAEM, «a
~tocopherol& 107g/me] F=ojjA] Tatsix] A
< JAste ZF97 Y] AlFsld, 107/
me FEAME 2T 11%E A2
< At EHE FHsA BEE F A
t}. Phenytoing A2 HTE ¥3E Holx
gtey, UHHE F29L 107g/me] F=o
A A RAE dAse Brt Uehlr]
Azetal, 5x107%/mee) FEANA FAataA A
< JAstE AF FR8A JEisth =31
WA 9] forebrain®| A free radical scavenging
activity= @ -tocopherol®] 2% 10°%g/mee] &
ZoMEE AF71E JAsts &3t e
7] N#sted, 107g/me] FEo)A] free radical
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Fig. 2. Effect of SMT Extract and «
-Tocopherol and Phenytoin on Lipid
Peroxide Production in Forebrain Homo-
genate of Adult Wistar Rats

Various concentrations of drugs(20p0) were
added to 2m¢ of forebrain homogenate in phosphate
saline buffer and incubated at 37°C for 3hrs. Each

point represents the mean*SE in 8 experiments,
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Fig. 3. Free Radical Scavenging Activity
of SMT Extract, Phenyioin, and a-
Tocopherol in Forebrain Homogenate of
Adult Wistar Rats

Various concentrations of drugs in ethanol(300
ut) were added to 3mé of ethanol DPPH(100 M)

Each point represents the mean*SE in 6
experiments. SE are smaller than symbol mark.

B MOA Lew (i tioroe v weight)

MDA Lavel (nmalig tissue wot weight)

CONT SMT-1 TS SMT-10

Fig. 4. Influence on Cerebral Levels of
MDA in 24 Months Old Rats Treated
with SMT Extract

SMT-1 the group treated orally with 1%
water solution of SMT extract for 3 months,
SMT-5 : the group treated orally with 5% water
solution of SMT extract for 3 months, SMT-10 :
the group treated orally with 10% water solution
of SMT extract for 3 months. Values are
expressed as percentages of control levels. The
number of experimental animal in each group is 9.
*:p<0.05, **:p<0.01 vs control
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5% Mg 2 FAZ(SMT-5)L 367%
23nmole 2  #93 HAFHRE EF oo
0% Was 329 FZEMT-109M=
342+25nmolE GA] f#eld MDAES 4
FHE Eo 24/M9dE WA HZHA A}
B2 Rdrt A2 FARE dAss ¥
}E BAFH(Fig. 4).
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ABSTRACT

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

Jong-Hun Park, Ki-Sang Lee, Byung-Soon Moon
Dept. of Internal Medicine
College of Oriental Medicine
Wonkwang University, Iksan, Korea

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

The results were summarized as followings:

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

2. Sarultang had effects on dopamine changes in hypothalamus of the brain tissue of
senile rats.

3. Samultang significantly increased 5-hydrotryptamine in pons-medulla oblongota and
cerebellum, but decreased in hypothalamus.

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

5. Samultang significantly decresed lipid peroxide production in the brain tissue of senile
rats.

6. Samultang significantly decresed MDA and free radical in the brain tissue of senile
rats.

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