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ool EE: HRIEEC

BR{LAFFISY T

e e HEHE BMOE, BRMLESE(malondial-
dehyde, °©]3t= MDAZ} AMLERE hydrogen
Peroxide 4B, superoxide dismutase(SOD, ©]3}
SODzt A3he] FEME, catalase EYEE, NADPH-
cytochrome P-450 reductase EWEEE WESD HE
g BHRE AUV ol s vlolth

SRl wet

I. #8 3 FiE
L #

NVEY

TRl AT 8BRS <HESE>TD ke B
Egos ABRBRBHFHRAN BAT RS HEs
o gAstded BHRES 1] 2L G55 2
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Prescription of ONDAMTANG (ODT)

"B £ g £ g 2@
4 ¥ Pinelliae Rhizoma 7.500
B % Citri Pericarpium 750
B&% Holen Alba 7500
1 E Avrantii Immaturus Fructus 7500
¥ % Bambusae Caulis In Taeniam 370
# ¥ Glycyrrhizae Radix 187
4 ¥ Zingiberis Rhizoma Recens 2,000
X B Jujubae Fructus 3.000

Total amount 406%

2 ®m Y

Epd MEdE E5 Slo] 858 400+20ge] 1088 A
= #1t9 Spraque-Dawley® 33 EBR{LEHRNE
EAsIA R, ERENISA sgAlE Co)dt 88 F
3 $Hssta 4B KRE REQEE 2+2C, B
B 50+5%)°) EIEAIR) & EERol ERIstC

3 —f HE I B8

(diethyl

acid(TBA),

ascorbic

Thiobarbituric
acetatal),
acid(TCA), sodium tartrate, folin reagent,
NazS:04(sodiumn  hyrosulfite), cytochrome C, NADPH,
chioroform,  magnesium chloride(MgCl), hydrogen
peroxide(H>02), catalase, acetic acid, EDTA, Xanthine,
potassium cyanide, sodium deoxycholate, xanthine
sigmarHUSA) &S,
ethanol, alc acetic acide MerckA*HGermany) #fm$
FASET, 2 9 AFESS HR L K FAN
=23

malonaldehyde  bis
acid, trichloroacetic

heres,

oxidase $& methanol,

& FERE centrifuge (Beckman Co.(GS-6R)),
rotary vacuurmn evaporator(Biichi 461, Switzerland),
autoclave (Hirayama, Japan), spectrophotometer
(shimazue, japan), utracentrifuge (kontron, sweden),
high centrifuge(kontron, sweden), bio—freezer(sanyo
Co, japan), ice-maker{visionF}&)

(OMNI, USA) 59 #ase FRAstA

9 homogenizer

2. F ik

1) kel AR

BiES 4% 58 1652gS 3,000t round flaskel Z&
@K 1,500mest ¥4 oS BHBE MFEATIL 2
B B¢ m#etel KR BIKE rotary vacuum
evaporator(Buchi 461, Switzerland)ol X BMEE E#EsI
o] round flaskE -84C deep freezer(Sanyo Co,,

O
¥e

 Japan)ol A 18R] E9t MESITL freeze dryer(Eyela
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Co., Japan)2 HEiEEIEsld EiRA7)28 190g8 Aol
EERo| LES BE 315me/ked 2mee] EHAHIK X
o WK R FRAY

2) &I

By eulEl e ¥ mozdld olRd ZEE A
¥& T HMBB(negative control ; NC)Z 100units/
mé vitamin E 8 (positive control ; PC) ¥ 315mg/
kg BigE WREBODDELE ESSY 18 16 158
M RogEsigo
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3) Brain tissue2| microsome 4%k

Bansal 79 fikel wet W B e 2
A AH3 459 150mM KClE &£%638 30mM hepesiBf
¥pH 7428 FREste BHELD obg, BLOBE
Y LR #EOOE(T00xg, 20)35 . 2 EERS &
oyl HetY 2K &R Lo EE11,000xg, 3043}
o 2R EEHS ddon 1 pellete BEIAT E
2R LEWE 3R Eep@ER Lo (105000xg, 604351
%S Bisln ME SE18 I Mg 28
£ 130mM KCl 4% hepesBBHOZ thA] Ao o
<+ BHEMLS BEEE05#(105,000xg, 602
E SEle 4G MEE 58S SRste 2 BR
S 4TA BEITSINS™ deep freezer(Sanyo Co.,
Japan)ell RAEst] HErOl FASIR

4) E0H &

Bovine serum albumin(BSA)S E#egH = @ fis}
o Lowry §99 Fikol mel BEE BES kEIR
.

5 BB MDAERE RE

BRCEEEREMNES Yu 579 ke bt ®
gEd MiEE SB(7T00u/m)S ¥, 81% Sodium
dodesyl sulfate(SDS)EWE 225468 WSt 5% ¥
voltex mixerZ RE&FTH 20% BiE(acetic acid) 15mé
S et 2T THut EBKE B3 5B B¢ EE
gheh 1.2% thiobarbituric acid %S 229 18 R
%l T3, clean dry marble(FaTE)E EHT
¥, 3050 water batheld Fdh azln EEA
07 HHE Tl 3000rpmelA 2045[ EOLHEE
(Beckman Co, GS-6R)&d ERE®KE Wty UV-
spectro-photometer (shimazue. japan)Z 532nmollA]
MDA 4B #% &S el

6) Hydrogen peroxide BIE

Alfred %9 Fixol wel RBE 100mM trisi
E(pH 7.5) 5000, ME 2&12mg/md) 1004, 3M
KCl 50z¢, 1M methanol 5048, catalase(3.2 mg/mé) 50
uf, 0.2M MgClo 50uf 9} Smg/mé NADPH 2548 ¥ 3,
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HEEAS Hwstd & IME BED IS KES WHE
ok {ERARE (visionfHE, 30Tl 155 KA
7} e 15% TCAS 23 FLSE(3000pm, 15473}
drk 28i3 LS| 15w st 15m¢ NashiAddg
st F EEE(visionFHE, 58TC)oA 85t R
Eatel BEARG 42melA BAEES RESt mM
WS 178 on 'mM 2 FHEIGT

7) SOD A AFE

o] BEFRS) IEMEEE WES McCord 79 Fikel w
2} xanthine® xanthine oxidase®} fFfE 3ol £ e
superoxide anion®] cytochrome C9 #ILS #H(A17
+ REFREZ AFESIEY. = 30m FHES cuvettedl
01lmM EDTAE &%3ts S0mM #EEEE 2@ (pH
78) 21mtst 05mM  xanthine 0.3mé 0.1mM
cytochrome C 03m& g th& cytochrome oxidase
o &3 BRI cytochrome C9 BRRLES o7) s
FIE¥ Sl 50 #M potassium cyanide 0.1m¢-S pnd}sich
RIERS ®WTFE  S8A77] SA8A sodium
deoxycholate(0.1mg/m) & 01mé 2ol 00B% IH=FH
A BAERS & 4L oh¥ xanthine oxidase 0.1mt
st MEE S®Gny/m) 01mE FHmd F 550mel A
WIEEE e EmES PEst Tk BOE Einol et &
#-2 xanthine oxidases) BEE MESIY BRILE B
g 59 0021°] Hx5 3k

al
=~

1

8) Catalase EMEA AIE

Aebi®] H#E?ol wek 30me cuvetted] 30% H:0,7}
EHY SOmM PR BEREH 70) 29me 1,
catalase(S0units/mé) 01meE Mg F 240l A Bk
B BARS RESIAT HEH A #MeE o8
(T00pg/ml) 0.1meE Frindte] WEEE BARE MESINA
3, RS EEET BREETT 040~0457HK) HAEE
g wmoles/H:0/min e 2 FRst g et

9) NADPH-cytochrome P-450 reductase
ENE AT
Wiliam & Kamin®] 7% wmel S¥asate)
#& 2 3% cuvetteol 200nM cytochrome C 0.3m¢st
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b microsome®] EEEC] 2my/mie] BEVF HA owE
MRS 03md ¥l 05M HEmES BEWREH TNe=
REES 15m2 3 O& 37CAA 2¥tEatel ®¥%
EE 02 23t 281 #H$ cuvetteo] 0.1 gmole
9] NADPH 0.1mE #pnsts 550nmoliA 3-447 &¥
B e BEsiEth. BOtESY xel2RE mMBX
S 2lem 'mM & FUMEHY cytochrome Co} BITH
EE HEsid.

10} #HETERIZ
BRERE mean® standard error2 JERID
student’s t-test® 2 @ESIA)

M. ® & & &
1. EeiAse BRLIEEER SO olXs B

IEH HEBH MDAMEYE 002910005(0D. at 532
nm)°]3l vitamin E AL 0017£0008(0D. at 532
mE BA7E ANy FEAC] AU WIS BEAk
< 0017£0.004(0OD. at 532mmZ EF HEEHE w3
BEHE = B4 E BKTable I, Fig. 1).

Table 1. Effect of ODT on the Thiobarbitruric Acid

Reactive Substances in Brain Microsomes

in Rats
No. of MDA
Grow imals  (OD. at 5%nm) P-value
NC 6 002920.006” -
PC 6 0.017+0,008 -
oDT 6 00170004 <005+

a) : Mean * Standard error.
NC : None treated group. .
PC : 100units/mé vitamin E treated group.
ODT : 315mg’kg of solid extract of ODT treated
group.
*  Statistically siginificant value compared with NC
data by test. '
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1. Effect of ODT on the thiobarbitruric
acid(TBA) reactive substances

o
@

in brain
microsomes in rats.
NC : None treated group.
PC : 100units/m¢ vitamin E treated group.
ODT : 315mg/kg of solid extract of ODT treated
group.

2. B&#B#E 2! hydrogen peroxide kol

ojxl& B8

% IR hydrogen peroxide £RE 098+
0.027(nmol/mg protein/min)°]3 vitamin E XKL
1.20+0.032(nmol/mg protein/min)2.2 +F3le] HEH
o] flew, EEE HAS 09920012(nmol/mg
protein/min) 2 IER #RHA H)8 4k bAsgou
HEHS AQAHTable II, Fig. 2).

Table 0. Hydrogen Peroxide Formation in Brain

" Microsomes in Rats

Gow e g g P
NC 6 09820027
cC 6 120£0032 <0.001
ODT 6 0990012 -

a) : Mean * Standard error.
NC : None treated group.
PC : 100units/mé vitamin E treated group.
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ODT : 315mg/kg of solid extract of ODT treated
group.
* o Statistically siginificant valt

control data by T test.
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Fig. 2. Hydrogen peroxide formation in brain
microsomes in rats.
NC : None treated group.
PC : 100units/m¢ vitamin E treated group.
ODT : 315mg’kg of solid extract of ODT treated
group.

3 BE¥BMES] SOD EtkEol ol R

E% HERS SODY EHMETE 06910.0%units/mg
protein)°o] X vitamin E #%ER¥S 1.7510.40(units/mg
protein)® AEH: dE LAS BYon @S KA
BL 073+:0.09(units/mg protein)® TEF H¥re) )
& oFt EASIH oY HEHS U THTable I, Fig.
3).

Table M. Effect of ODT on the Changes of SOD

Activities in Brain Microsomes in Rats

No. of SOD activity

Group animals (units/mg protein) Povalue
NC 6 069%0.09” -
PC 6 1751040 <05

ODT 6 0.73+0.09 -

a) : Mean * Standard error.

NC : None treated group.

PC : 100units/mé vitamin E treated group.

ODT : 315mg/kg of solid extract of ODT treated

group.

*

: Statistically siginificant value compared with
control data by T test.
2

o — -
=) L) o

Superoxide dismutase activity
[=]
~

o007

PC
(units/mg protein)

Fig. 3. Effect of ODT on the changes of SOD
activities in brain microsomes in rats.
NC : None treated group.
PC : 100units/m¢ vitamin E treated group.
ODT : 315mg/kg of solid extract of ODT treated
group. '

4. BaxAel catalase JEMEO olxE= HR

% HEERES catalased] EHEEYT 02230014
moles/HOy/min)e} 3 vitamin E #REFS 062+0.04
(pmoles/HOy/min)E AEF tAL 291 B
REE, 9N B HEEd Y8 06530064
moles/H,Oy/min®  EFASI] HE¥o] AU Table IV,
Fig. 4).

_55_



— AR HAT B3

Table V. Effect of ODT on the Changes of Catalase
Activities in Brain Microsomes in Rats

Group al;l];)r.n:lfs ( Sa"ﬂase] !ac:hv:nyn) P-value
NC 6 022001 -
PC 6 062004 <0.001
ODT 6 0.66£0.06 <0.001*

a) ! Mean * Standard error.
NC : None treated group.
PC : 100units/mé vitamin E treated group.
ODT : 315mg’kg of solid extract of ODT treated
group.
* 1 Statistically siginificant value compared with
control data by T test.

o
-
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o
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N
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Fig. 4. Effect of ODT on the changes of catalase
activities in brain microsomes in rats.
NC : None treated group.
PC : 100units/mé vitamin E treated group.
ODT : 315mg’kg of solid extract of ODT treated
group.

5. BSHH#2 NADPH—cytoohrom P-450 reductase
AEEE n|xs e

E¥ B9  NADPH-cytochrome  P-450
reductase IEHEEES  672+21lnmole/mg proteino] 1
vitamin E #88t 789+2.23nmole/ng proteinZ. A&

A8A A 23 1997 —

o EAS BYoo EEE RERE 70.0%4.45nmole/
mg protein® EFHIF o FEHC I Table V,
Fig. 5.

Table V. Cytochrome P-450 Reductase Activities in

Brain Microsomes in Rats

G0 s _redtsoammiong o)
NC 6 672%2.11"

PC 6 789%2.23 <001
ODT 6 700%445 -

a) : Mean * Standard error.
NC : None treated group.
PC : 100units/m¢ vitamin E treated group.
ODT : 315meg/kg of solid extract of ODT treated
group.
Statistically siginificant value compared with
contro] data by T test.

*

120

100 1

80 1
60
40

78.9 '
67.2 I ‘ '
o l v T
Ne FC 00T

20

Cytochrome P-450 reductase

{nmols/mg proteln)

Fig. 5 Cytochrome P-450 reductase activities in
brain microsomes in rats.
NC : None treated group.
PC : 100units/m¢ vitamin E treated group.
ODT : 315mg/ke of solid extract of ODT treated

group.
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BE A o2 EF BB 100units/mé vitamin E
#ER 1 315mg/ke WIBS BRE $08 Eostd 1
B 1E 158M #ngEd 5 g3 e
microsomeS #EESTI Al o BMLMES &&
gleslyl st IREARMILKEIE, hydrogen peroxide
ARE 493 HiEMtEY TEE B A3 SODY
U, catalase EYEE, NADPH-cytochrome P-450
reductase EHEE S BIE AT

€ EEAM MDA o] £ B8ERESR
480 EpLly HBECl diT HEE R BEER
LRIEY S T3 olFd RET 81X @& ITH HEH
I 100units/mé vitamin E %83 9 315mgke BHES
RS9 KA EEMIEEERES BMLE
BES HFE OEF HWEPEe MDAE 0020%
0.0050.D. at 532nm©}3 10Qunits/mé vitamin E $#E5E
€ 0017£00020.D. at 532mmZ #A7F AN HE
Mol QT EEEE RERBES 0017£0.0040D. at 532
mZ [EF Yl vls FEk de gdE 549
(Table I, Fig. 1).

Hydrogen peroxide 45< HIEI #H5R, EF HE
29l hydrogen peroxide 4BE 098+0.027nmol/mg
protein/min®} 2. vitamin E ##EBF-S 1.20+0.032nmol/
mg protei/min® 2 EFEI FEMEe] Ao, BEiE
B HREEL 099£0012nmol/mg protein/min® 7 F
7FiR eyt AES iR HTable I, Fig. 2).

SOD fEMES #MLE QAET &R EFE HEH
SODe| EEEE 069*%0.0%units/mg  protein®]
vitamin E B 1.751040units/mg proteinZ HE
# Jde EAES EYon BEE RANE 073%
0.09%units/mg protein® &7k EATFo HEHRL &
SitHTable I, Fig. 3.

EF#fasde BMREHEES AWl BEES
AR e olE BERFTY H0:& A oMt
FEALIER S JehNE®" catalase®) WEMEEES] BMLE
BES R, TR BB catlased) EHEE 022
+0.01 ¢ moles/H:0»/min®] 2 vitamin E #AFFL 062
10.04 pmoles/H:0/min®. FES EAE 2G3 EiE
B WEE, 9A 0652006 1moles/H:0y/minZ L3t
o HEHo] ANHTable IV, Fig. 4).
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NADPH-cytochrome P-450 reductase®) 1EME S

Wrs  RES BR O ER  HEEe NADPH-
cytochrome P-450 reductase EMEE  672%

2.1inmole/mg protein®]3 vitamin E #EARS 789%
2.23nmole/mg protein® FHEI LA BRov BES
EEES 700t445nmole/mg protein®  LFAFRA LM
HEMEC $AUTHTable V, Fig. 5.

Libel HERS #4F EEI R BBEE rE
IREERm LR IEANY MDAEZ B8HE AA B EHY
fssEsel Qo1 BERMLIEE ARE BRSE MH
ANREd, ol Bl Bbr Bl e —KH
P S MR 9= 2122, hydrogen peroxide®)
AR SOD, NADPH-cytochrome P-450 reductase®]
iEEE W35 BMEE JEPIAIT catalased] &M
Ee BEE dA EAANA ROE S8, gRising
N BELigEe &€ AN HEE YepAG
I g ' .

a¥Eg RBEGS HhEgEEe 93 #iTHt M
Mgl BAMEfEMC] BERStY Z{LE EEANIIS HE
7} otz Bolu, SODe} NADPH-cytochrome P-450
reductase®) fEMEY hydrogen peroxide £ 5o ol
3 A HRE JYEMIA Remz goz US
2e PR} #ETHolor @ Ao BrEo

N. & =

BiEse) A faMge Mol viXe PES B
& R o 2L ERE AU

I BRLEEERES WEY MR EN BEH
WSl W gEme ARE A: WOS 29
=

2. Hydrogen peroxidetf-& WIES R LH HRR
o) vl BEE REEE FEH e #i)
ik

3. SOD #EHEES MES BFR EF HEEAD v
B RS AEK e Bt AT
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4. Catalase®] EMEES WTS SF TH W@
vls EEkE RENS AEM JAE LAE 2]
o}

5. NADPH-cytochrome P-450 reductase®} iEHE
& HES #R EF HEH vE 8% KA
B BEM JdE 8

DEsl EREE BESS KASINS SODs)
NADPH-cytochrome P-450 reductase®] EHEEL
hydrogen peroxide £ Tl ¥ FEI %RE
EhiAl RARAT  BMLGEES BN
catalase®) EHEES LIHAA, BhEEHEd 98 #T
Ht Kol BILfERd BSSIEEN ELE EE
NPE BB Ao AEEY gom mmgel ©E
HBEEE 5 U e RErt girselel g R
o2 BHED. : '
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This experiment was done to investigate the
antioxidant effect of Ondamtang(ODT) on brain
tissues of rats. The experimental were
divided into three groups and treated as follows for
a fifteen days ; Negative control group(NC), Vitamin
E admistrated group(PC), ODT administrated

Group(ODT). After the extracting microsome from

groups

brain of rats, those were measured the amounts of
Malondiadehyde then
activities of antioxidant enzymes like Superoxide
dismutase, Catalase and NADPH-cytochrome P-450
reductase.

and Hydrogen peroxide,

The results were as follows;

1. In TBA reaction to measure the amount of
MDA, oxidant material of brain tissue of rats,
the group treated by ODT showed significant
decrease.

2. In the formation of Hydrogen peroxide, the
group treated by ODT showed no change in
comparison with normal group.

3. The activity of SOD in the group treated by
ODT showed a little increase in comparison
with normal group.

4. The activity of Catalase was »increased
significantly in the group treated by ODT than
normal group.

5. The activity .of NADPH-cytochrome P-450
reductase in the group treated by ODT showed
a little increase in comparison with normal
group.

According to the above results, it is suggested
that Ondamtang(ODT) has some antioxidant effects

on tissues of brain.



