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B H 3 (Free Radical Theory)oll %2 Bilo] £hisx
ITHY RS MM MLEERA osty
Byt B Ot AeiEd mEd Er e
superoxide anion () % hydroxyl radical(OH),
hydrogen perixide(H:02)%©] *37]”:1 ol o] HMufEHLS
3 IER RAESt 1 B 2 BmMEEs uE
A S0l BEE, ##% DNA 5 2 MIlss A%k K
gee kst sled, Fabel gl uhel o BemEk
o] fpfio] |ASt U B £ SSHESRS)
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XE FES HET Ao, BT REE AW
e 10EA A=Y #k® EF HERH(negative
control)®, 18 1E 15AM Vitamin EE ZET B
${IBBE(positive control), FLULIBS RES EREESST
5 £ Bl AHE evialy EEste, 3 KB
A EE S S(microsome)&  SEET &, MDA
(malonaldehyde) 4Bl &M, @RE{LAFE(hydrogen
peroxide) FEBE, SOD(superoxide dismutasé)-‘ll ENE,
catalase i&E¥EE, NADPH-cytochrome P-450 reductase
FEHES AEse AEY BRE A7 old S
3l vloloh

0. REEHE » Fik
1. BRI

N&E Y

Bwe M ES 2ol $8E  400:20g9)
Spraque-Dawley ROBBHLEZAD Kttt 8HE A
St ., ERMIRHZ G A2.1%01d, ZAW8.0%0°] 3,
ZNR50%012, Z3)280%els, BH06%IY, <
04%014 AHokAl i@ ALE Co)%t B2 F4sl 4
Sn 4EAM KRE B EEAD % TR £
s,

AEY

weol Y e GHBEAMD Vol Mlke Bo
Bo KBRS WEB #Hmbold BAT AL B
®ate] EANGEY £4 1S BAIRNED HBS
g3 2tk
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Priscription of Sesimtang(SST)

K £ ¥ 4 £ B
=¥ Poria(Hoelen) 375
BRI Zizyphi Semen 375
£ F Pinelliae Tuber 1875
W dh Massa Medicata Fermentata 11.25
3 Aurantii Nobiliis Pericarpium 11.25
A B Ginseng Radix 37
i ] Aconiti Tuber 37
HETS Acori Rhizoma 375
H ® Glycyrrhiae Radix : 375
Total amount 131.25
3 —MH HE L IR
Thiobarbituric acid(TBA), - Malonaldehyde

bis(diethyl acetatal), Ascorbic acid, Trichloroacetic
acid(TCA), HEPES, Sodium tartrate, Folin reagent,
NasS:04(Sodium  Hyrosulfite),  Cytochrome  C,
NADPH, Chloroform, Magnesium chloride(MgCls),
Hydrogen peroxide(H:0;), Catalase, Acetic acid,
EDTA, Xanthine, Potassium  cyanide, Sodium
deoxycholate, Xanthine oxidase%2 Sigmaiit(USA)
84548, Methanol, Ethanol, alc Acetic acid Merckiit
(Germany) &S FRIAIL, 19 AFESS R 3

kRS RS

¥ EEY {FAY #ES:  centrifuge (Beckman
Co.(GS-6R)), rotary vaccum evaporator(Bilichi 461),
autoclave (Hirayama, Japan), Spectrophotometer
(shimazue. japan), Utracentrifuge (kontron, sweden),

High centrifuge(kontron, sweden), Bio-freezer(sanyo,

japan),  Ice-maker(¥] A F}£8) %@ Homogenizer
(OMNLUS.A)5 & #HsAt
2. BEHE
1) ke &

OB 4BEHE 525¢-8 3,000ml round flaskol] ZiE
A 1500mist 7 ¥ b AWRE WEANI 2 285
M F¢ mEdte] BEY BKS rotary vaccum
evaporator(Buchi 461)°l4 BE RS ©] round
flask& ~84C deep freezer(Sanyo Co, Japan)olA 1]



- BLLol RS BULIFRCl WA R -

F B¢ HESL freeze dryer(EYELA Co, Japan)E
FEEIES Y ZiRN7]128 880z Yol RE B8
T BE 73vme/kes 2miol £EREKA o BRe
2 {FRstEo.

2 wEER

BRBY & B onpl¥S EESt offH RE
A #L IEH HWHBE(negative control ; NC)#%
100unit/ml. vitamin EE #HEI BHEHEH(positive
control ; PC) B 73bmg/kg thlimS REI EHRIHF
(SSTyse= TR 1H 1E 1588 £oiR 313
.

=

=

3 MM MRE S8 S

Bansal§%9) kel whe} #gie #3) fge IA
A 4829 150mM KC1& 3 30mM HepesH& 9
(oH 7422 BEse ZAdd I8, BLHEN
Yo 13 94 Pal(700xg, 2082)3th 1 4S9
QAT Ham 23 1HAA R (11,000xg, 30%)
st 231 S e Ae™ I 11,000xg pellete AA
At E 23 A5UL Hato o] 33 214U
¥2(105,000xg, 60%)3t 1 33 AE5do=w MxE
FEE A o 106,000xg pellet-2 130mM
KCl 3 Hepes#tF oz Ao thg, th zus
QAR (105000xg, 60%)3H1 AL pellets 2L 93
doz A FAs vlojaRE VL AU} vl
A8E A¥y 2y FeEsts A AHEL 04 C
AN FPagem 70T nBsUA ZE A
ol ALgatgeh

=N
=
A

31

4 EHE N

Bovine serum albumin(BSA)S Z# WHE=Z #H3}
o Lowry$e Hu%d wel BEE BEES FA3Q
123

5) Malonaldehyde(MDA) 44 2{x| &AM

MDASAHE 23 YUS™9 whie] e} Ay
d A= EH(700ug/ml)& 81%  Sodium
dodesyl sulfate(SDS) solution 225 7}5t3 Gsec. 5

3
L,
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o} voltex mixer® mixing®t} 20% acetic acid 1.5ml
& mst 23 oul AEKE Y1 Ssec. T3t vortex
mixer® mixing3t}. 1.2% Thiobarbituric acid solu. &
Z}7+e] 1ml4 tubeo) TR, clean dry marble(27+
)2 coverdt ¥, 3083t water batholl A 2t 18

FigollA 3083t cooling® F-o 3000rpmel A 208
94 Bl DERS EERel AT 532mm
AM EZEE plEsch

al
Z

6) it =2 (hydrogen peroxide) 5%

Alfred5™9) whgol weh Aggol 100mM Tris¢
FA@H 75) 500p], vto]a2EF DR EA(2mg/ml) 100
©«}, 3 M KCl 50¢], 1 M methanol 50 1], catalase(3.2
mg/ml) 501, 0.2 M MgCl: 50¢1 ¢ 5mg/ml NADPH
Bl ¥ FHFE Yol F Iml2 & o
A1 #stdck 30Tl A 15

o
=

(o] o O
& s

B3 ARl e 15% TCA
A4 2#(3,000rpm, 158)3t e a2 4
o 15ml € #sled 15ml NashA|oFe H718 ¥ 58T
oA 8EEQ B2 ZAART 412 nmelA
EE 33 2YBERAF 178 cm 'mM 2
o

-
¥il 5

a1 AS

3.3
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rr o

7) Superoxide dismutase2| JEEE I

o) xAS] EHE AL McCords™el Wie u
2} xanthine™ xanthine oxidase?] & 3l QA==
superoxide anion®] cytochrome c9] &Y< A|A)F)
= kg Y E ol8sdth 5 30mid e cuvetted]
01 mM EDTAE 938he 50 mM 949 @359 (pH
78) 21mi®} 05mM xanthine 0.3ml 01 mM
cytochrome ¢ 0.3ml¥ 7}t B8 cytochrome oxidase
o 93t ¥ 9] cytochrome C A4sE =7 94
dkg-olo] 50 4 M potassium cyanide 0.1ml-g 7}3lsdch
yhgde)  nYas  BaAF7] AslA 0 sodium
deoxycholate(0.] mg/ml) & 0.Iml ¥} 0.033% H=&
gt RS & HE S xanthine oxidase 0.1
m ¢ AEF 2EGmg/m) 0ImE Hvt & F
550nmelA §3=9 F7H&E ARSI 3=
7toll B4k 7]F2 xanthine oxidased ¥=& ZE3ld
35 2718 B9 00210 52 3ok

)
S

=

©
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8) Catalase EME £H

Aebi?e] Wb wle} 30ml cuvettes] 30% H:0.7}
g8 50mM UAE @F9(pH 7.0) 29ml
catalase(50units/ml) 0.1mlE 7} ¥ 240nmolAd &
B AEE 2R8RT AEE SRAA HEF B
(100 pg/ml) 01lmlE 78l FH=
S, Eae EHEL 257} 040~04674 i
HE AN7HE 345 pmoles/H:0/mine 2 T A St}

i
ua < -,

o) =
BFEEE S

9) NADPH-cytochrome P-450 reductase;&itE &4

William ¢ Kamin®) #4%¥¢ wel 23349
712 2 A& cuvetted] 200nM cytochrome C 0.3mi¢+
3t vlolazFe] dwidoe] 025mg/mle] Fx7t S A
ohE Bl elg O03ml ¥ 05M 4kd &3 N4(pH 7.7)
o2 % £%2 15m2 ¢ oS 37CAN E3B=A
o EBEE 022 23tk 181 AR cuvettedl
0.1 zmole?] NADPH 0.lmiE #H7}3}il 550nmol A 3-4
% $3x BMELE WENT FREQ Holaiy
P EERAS 21 cm'mM'E o183k cytochrome
Col Bx HEE A4tsigl

10) #ETRIE
ERERTE mean™ standard emror2 YEM I
student’s t-test® ZAA st}

M. WERRR

1. MZE F&ol|lA Malonaldehyde &= gkoll
GRS 7
HAEd 2HolA Malonaldehyde 4B ©HE
pEe AWE $R EX W\ Maondialdehyde
FLE@EE 002910005 ©| 1 vitamin E [BH-SNERL
0017+00082 WA % W OB WRELS 0045+
00062 #&indted HREkol K Table 1, Fig. 1).

-
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Table 1. Effect of SST on the Thiobarbitruric
Acid(TBA) Reactive Substances in Brain
ficrosome in Rats
No. of Malondialdehyde .
Growp pimals (0D at 5320m) Prvalue
NC 6 0.029+0.005" -
PC 6 0.017+0.008 -
SST 6 0.045+0.006 -
a) : Mean * Standard Error

NC : None treated group
C : 100unit/ml vitamin E treated group
SST : 735mg/kg of solid extract of SST treated

group
* | Statistically siginificant value compared with NC
data by test
0.05
0.045
0.044
0.03 4 0.029

Fig.

Thiobarbituric acid(Ab. at 532nm)

(=)

o

N
1

.07 l
T pC ssT .

NC

Effect of SST on the
acid(TBA) reactive substances in brain

[

L thiobarbitruric
microsome in Rats

NC : None treated group )

: 100unit/m} vitamin E treated group

PC
SST : 735mg/kg of solid extract of SST treated
group
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2. MzZA 2gofA Hydrogen peroxided goll

o{xlEs ¥

Bs#REol A hydrogen peroxideEkel} vIX = S
AWE 8 TR OHEEY hydrogen peroxidedBS
0.98+0.027 nmol/mg protein/min®) 3 vitamin E B
HIEEES 1.20+0.032 nmol/mg protein/min2.& £ st
fe8, HOLE ERES 11110024 nmol/mg
protein/minE. #maHHTable 2, Fig. 2).

Table 2. Hydrogen Peroxide Formation in Brain

Microsoms in Rats.

GO s (ool i)
NC 6 0.98:£0027"

PC 6 1200032 <0001
SST 6 11140024 .01

a) : Mean T Standard Error
NC : None treated group
PC * 100unit/m} vitamin E treated group
SST : 735mg/kg of solid extract of SST treated
group
* 1 Statistically siginificant value compared with
" control data by T test

1.11
0.98
0.9

0.6

0.3

0

Hydrogen peroxide(nmol/mg protein)

Ne " RC ssT
Fig. 2. Hydrogen peroxide formation in brain
microsoms in rats. )

NC : None treated group
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PC @ 100unit/ml vitamin E treated group
SST : 735mg/kg of solid extract of SST treated
3. MZ2 2&olMSuperoxide dismutase
A ojxle ¥

Bs#ifES) superoxide dismutase®] fEH:EC vX =
pEs AWE R ¥ BB superoxide
dismutase?] EHE S 069+0.09 units/mg protein®] i
vitamin E EBHHBH-LS 1751040 units/mg protein®
HEME dE B0E 2god HmiE BRES 125z
011 units/mg protein® 3 st HEH) AN
tHTable 3, Fig. 3).

Table 3. Effect of SST on the Changes of
Superoxide Dismutase Activities in Brain

Microsomes in Rats

No. of  Superoxide dismutase activity

Croup el (units/img protein) Povalue
NC 6 0692009” -
6 175040 <006
ST 6 154011 <001

a) * Mean * Standard Error
NC : None treated group
PC : 100unit/ml vitamin E treated group
SST : 735mg/kg of solid extract of SST treated
group
* © Statistically siginificant value compared with
control data by T test
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2 Table 4. Effect of SST on the Changes of Catalase

Activities in Brain Microsomes in Rats

>

2 161 No. of Catalase activity

E Growp Animals { 2 moles/H:0»/min) Prvalue

8 1.2 NC 6 0.22%001”

E PC 6 . 062004 <0.001

T 0.8 SST 6 056009 <001

% a) : Mean * Standard Error

go“' NC : None treated group

i PC : 100unit/ml vitamin E treated group
L SST : 736mg/kg of solid extract of SST treated

group
* . Statistically siginificant value compared with
control data by T test

Fig 3. Effect of SST on the changes of superoxide
dismutase activities in brain microsomes in
Rats
NC : None treated group 0.8
PC : 100unit/ml vitamin E treated group
SST : 735mg/kg of solid extract of SST treated
E;‘OUD

0.6

4 MER 2olM Catalase iEtEREol 041

alxle BB
0.2 1

4Rl A catalase IEHEEES] MIXe HES AHE
BE EE HEHY catalased] EHEL 0222001 «

Cotalose activity(umols/H O /min)

moles/H:0/min®] L vitamin E MMMEEES 062+ ’ NC PC sst

004 pmoles/H:O/mingE R 9;17‘:- Bne Rga Fig 4. Effect of SST on the changes of catalase
LB BRF 94 0561009 gmoles/H:O/minZ. I8 activities in brain microsomes in Rats

el FEMHEl YA HTable 4, Fig. 4). - NC : None treated group

PC : 100unit/ml vitamin E treated group.
SST : 735mg/kg of solid extract of SST treated
group

5 MZA 28o0(A NADPH-cytochrome P-450
reductase;EfE g0l o|xl= e

BSamigol 4 NADPH-¢ytochrome P-450 reductasei
g wixle EEES ATWE R IE HBEY
NADPH-cytochrome P-450 reductasei&tEe 67.2%
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211 nmole/mg protein®)3l vitamin E [BHEEEHFS
789+%223 nmole/mg protein® HEM U E#ME B
Hou ¥iiE BERRES 77.1+431 nmole/mg protein
2 Ehdte HEo] A tHTable 5, Fig. 5).

Table 5. Cytochrome P-450 Reductase Activities in

Brain Microsomes in Rats.

No. of Cytochrome P-430 _ @
Group Animals  reductase(nmole/mg protein) P-value
NC 6 67212117
PC 6 7891223 <001
SST 6 7711431 <001
a) © Mean * Standard Error

NC
PC @ 100unit/m! vitamin E treated group
SST : 73vmg/kg of solid extract of SST treated

group

None treated group

*

1 Statistically siginificant value
control data by T test

compared with

120

100 1

80 1

60 1

40

201

Cytochrome P-450 reductase

SST

PC
{nmats/mg protein)

Fig. 5 Cytochrome P-450 reductase activities in
brain microsomes in rats.
.NC : None treated group
PC : 100unit/ml vitamin E treated group
SST : 735mg/kg of solid extract of SST treated
group
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B SRS Eid WA B BEOIY
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o olEe| KEEARPEC] MiEY MBS pHEIIG
axe] BREO U BIR, 28K KEe FRoeE
fERSHE BREZN 19563 Harmanol )3} {2185 o}
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A
=
b

38,39
AP,

4N TR BEAN A7 free radicale WE
3 S BEAA pEESVIE Sta BES BE
A3 FAEESO] & $EDNA)E kst 8(LA7)
o}, DNAGEE 471 MREAS 5%t DNAS
B{LAps TrEo) 4R EEE ol mERe Tk

febsiest #aste MEED EHmEe @SEts o
o7 A §d®,
Rl E (oxygen free radicals)2 £ FikRES)

RV 4BEN BMULET NES ETRABE A=
o2 FHEMeE Brdel 7t Fl ARHEE A%
23 BERS) BT EEE superoxide anion (O:) ¥
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hydroxyl radical(OH), hydrogen perixide(H:0;) %ol -

9om ol% hydroxyl radicale]l 714 RAOE EHS
AYE Aoz oA o,

HfEEEe] HES YT MiEES ETAH
It B3l BERbASHE (Lipid Peroxides)& HEhES
{LRMES] ke TR X3 IRLGERC) O MimE AR
el AECoE EMLIEES ABEWY Malon-
dialdehyde(MDA)E TBAS} KFEAI7l= TBA-#&Xi:
So2 FES + don FRENN SEES Holn
BIERILE, #kste) BBFEAIAS wisolxa o
16)

Exflasos MEEgLse Hmas
73 Ed olE EFIE superoxide®
WEEt VTS MEGOD), HOS H#®E
catalase®} glutathione peroxidase™ Zo] 9low o] Lk
SOl gaRel FESIE FRRLE &S s WES
£ e EEme) MRS e BEtARs
e HBWHES VEA RIAEE fFEsSE wEm
Eltocopherol)3}, ascorbic acid 2 glufathione 1 9
o] Oy, OH & B&E3tA 902, '

oY BHREMESS Uolg Hojgd waa o
B 7HA HpaaQ) BMEE JehiA shul RSTERE
ol Ee) Bk, MBS HHY TR B,
KEEB B, NEIES Bt BTSN 59
REmES] #{t, Lipofuscin&&2] 18/, Alzheimer® [
WAL, EAM, WESAY BE HEWY MR S
o] 2 floltio] F Kuol EELS HA WA 608
LLESIME T35 100g0] BAshe] Bsel #mey #ALE
golgt & & & EEHRY F$E UA 100ghlE
o) BAE Bk

FRE HF B, BT T KBKRE 98 B4
Hol 2k, BE, #EH, BR HE BE SE 2
5 AW EMAREEY BEJ JEus SRR
BRY o) g LT BRI RERY) B
My FTROZ RS 2819 F@% K=Y A%
Uehde), MgE FESZE ZAM, Alzheimerd)
EEMe S i) B Uehpe®

L

L

=
&0

LA

EFRARS BEE 59 MOEERC A% Mot

ARE ves o,
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RS WERE BSOE BN B KATE B
FfBiR, NP E, SHHRE, BBTE AXaRY
Sol ke JElE: Aoz <HEAIPD® «BERI
#>% (ERHBIHE) P (EAREEER) YA
' AR BUd meoz sty gtk

gige] Uig Bwel @EEy RRe UK B9 <
RESE - FULER>hol SR, HEERIT 48
%, EATRE, IRLEELEE, AR, BETH... 0]
o I XEERS WERE ESOE, BN, BT, KB
TE, BHIE, BERR S mle <mms
P9 - RFFI>NE “AiUHAt ERFRZE Lkt
BRBREZE .. EHTE MRERERR S sty §F
fe) Bwst ERS WA/ FERe) =0} farhol o)
BEHEa RFe A7A J: FES SR
“FRREAE BRLEEA FAKEUEL BASLK
Bl Frehz magtg MASKEZ AR e sto] BiEA

Bel BRE + A FRIALH “—BFMBRA
E ... HEMEBHE L MAEXRD BRARR mMEA

BHRL" sl Fge) oz BRI B Kol
AA RF) o2 FEE RMWsrlTh

(HATBARE) Yds “BRTBRF .. 80
TZUBE WERELTHEBAREAEARE LETHE
EHRREE o8t % A%L ERoZ: ERAR
o EEIE, MEEE nREEEE Urdled Bk
RS Ae BFEN (LEERSE BEHoE %hiB
< EREAT,

HOBe  <HEHM - FRPIVA Ngom K
d BmASE ALK BRSTE FHIAE RELAK
BEAR 59 RS wEsEY HASET, (ER
AR PN “AHBERSEHE, BIERAM
BZRUELR, BERKETELSZET, BNz
&, LBRR" e sadh

HOBE R #e) Kiee AWRY, Bk
OO0 WmEEE, MORE, BRRWSL BB
< WIFIE SUTER, BERRSH, B s B
SIBRR MERWT, WH O EEEE =g
BRFIR, gkt , ASS
Do KHRTE, T, s, TS |
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- BbBol BaRRel MLFRY MXe PE-

gob HESY MR, W E ke Ekel AT

Eiesh WEalel, & S0 @t 20 5o M
sgst, Ve aREsEs, WSt e
B mEmEg, AYe mEKe A 02
BE(biFol oiste #Esien, oleh 22 HWES %
TEo] R Ee FERC FEube EEAM Bl
s @she #MES BEE oFoReY, BE
EIEAY R9B, FR 5 S BHE KBl BEX
F7b e HLB Ui @wEs FskA REgh

oldl FHE #liFol HMEREIE iR HIES I
el e FURLIEAY WX s FES WEE By
o2 HHT REES SIAYS EF BB 19 13
158# Vitamin EE A BHHEH, HU0ES ®
S WEBRT & Bl HFAE oviEld EEStY, 83
9} =R o)A microsomed 78T F MDA A A
¥R, SODY MEHE,
catalase {&HEE, NADPH-cytochrome P-450 reductase
EHEES WESIaY

% HEBE vitamin E IBHHER 2 %08 B
B 59 MDASZTAE RAED #E ¥ HEH
9] MDAfEE 002910005013 BBE$EES 0017
00082 offt Eb WA LR ERES 00450
0.0062.2 st HEMEC] UK Table 1, Fig. 1).

NC, PC, SST9 hydrogen peroxidettplS HIESH
#&R NC9 hydrogen peroxidetES 0.98+0.027
nmol/mg protein/min®] 2 PCE 1.20£0.032 nmol/mg
protein/min® 2 t@bu‘&}%}.‘iﬂ, SST HEBRHS 111
0.024 nmol/mg protein/min= <7} EistF o HE
e ¢k(Table 2, Fig. 2).

NC, PC, SST9] SOD &gl #LE HET #E,
NC¢ SOD #E#EE 0.69%0.09 units/mg protein®] i,
PCE 1753040 units/mg protein® 3 #BME HJYo
9, SST E®BHS 1.25201lunits/mg proteinZ 381m
st &0 WERIIM KEREK 64%MMn, HEAK 5292)
Biel| Hste HEMol UK Table 3, Fig. 3).

NC, PC, SST9] catalase®] EHES #LE
#E NCx 022%001 g moles/H:O/min®]2 PCE
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catalase,
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= Abstract =

The Antioxidant Effects of Sesimting
on the Brain Tissue of Rat

Seong-Hyeon Kim,
Sang-Ryong Lee

Dept. of Oriental Neuropsychiatry
College of Oriental medicine, Taejon University

This experiment was done to investigate the
antioxidant effect of Sesimtang(SST) on brain
tissues of mouse. The experimental groups were
divided into three groups and treated as follows for
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15 days ; Normal group(NC), VtE admistrated
group(PC), SST administrated Group(SST). After the
extracting microsome from brain of mouse, those
were measured the amounts of oxidant materials like
MDA(malonaldehyde) and Hx0, , then activities of
antioxidant enzymes like SOD(superoxide dismutase),
catalase, NADPH-cytochrome P-450 reductase.

The results were as follows;

1. In TBA reaction to measure the amount of
MDA, oxidant material of brain tissue of aged
rat, both treated groups showed significant

decrease.

2. Hydrogen peroxide formation was showed

significant decrease in both treated groups than
normal group.

. Superoxide dismutase activity was increased in

both treated groups than normal group, and
showed little change in SST administrated
group than normal group.

. Catalase activity was increased in both treated

groups than normal group.

NADPH-cytochrome P-450 reductase activity
was increased in both treated groups than
normal group.



