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ABSTRACT

Effects of Jwagyuyeum and Woogyuyeum on Free Radical Generating

Enzyme Activities and Lipid Peroxidation in Senile Rat’s Brain

Yoon Cheol-Ho - Jeong Ji-Cheon * - Pak Sun-Dong™
C(Sllege of Oriental Medicine, Dongguk University
*  Dept. of Internal Medicine

+* Dept. of Oriental-Medicine Prescription

Jwagyuyeum and Woogyuyeum, being known to reinforce Kidney-yin and -yang, were tested
for the effects of on free radical generating enzyme and lipid peroxidation in senile rat brain.
In vitro, levels of lipid peroxide in tissues of brain were proportionally decreased to

concentration of extracts prepared from Jwagyuyeum and Woogyuyeum. They were much more
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decreased, when lipid peroxidation was induced with ferrous iron (Fed. In vivo, after both

herbs were administered to the rat, levels of lipid peroxide in brain were decreased, especially

it was much more decreased using Jwagyuyeum. Also, enzyme activities of xanthine oxidase

and aldehyde oxidase in brain were decreased. The ratio of type conversion of the brain

xanthine oxidase was lowered in bhoth, especially Jwagyuyeum was much more done. These

results suggest that Jwagyuyeum and Woogyuyeum decrease the activities of free radical

generating enzymes such as xanthine oxidase and aldehyde oxidase which form lipid peroxide.

Consequently both herbs might delay aging.
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1. ##

(1) 24

o EERe AT M HBELABER HE
WHREEAA BAT % FEste AR
o, 1K) RAES 48S 953 2o

1) &K
B Rehmanniae Radix 12g
1188 Dioscoreae Rhizoma 8¢g
) Lycii Fructus 8¢
W Corni Fructus 8¢
A% Hoelen Alba 4g
EAL Glycyrrhizae Radix 4g
Total amount 44 ¢
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Wi Lycii Fructus 8g
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A Cinnamomi loureirii Cortex 4g
B4 Aconiti Tuber 4g
KR Glycyrrhizae Radix 4g
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methanol& & oS 60T A 24K WIfE 2
2 3 KR ekl MR %, WES WIE
A2 MHESI) methanol extract K
26g 2 Aifik 28625 LU (Scheme 1.)

ARE 1% CMC(carboxymethyl cellulose)#
el WA FEHKR R AWK MiwEs &'
B HETE kel 200mgo HESE 18 1
Bl 15HM esophagus needle® ) £LO¥
et on, HEMES 2 HEer 1% CMC
IR R s o

Jwagyuyeum or Woogyuyeum

extracted with hot methanol,
then filtered

Methal Solution

evaporated

Methanol extract

Scheme 1. Extraction of Jwagyuyeum
or Woogyuyeum with Methanol

(2) WU B

S etherZ MifEAIZl oS I EdiR
< wet FIES I KBRAAN Hme %,
EMAAR HEAD I MHstel REK
2 AR A RKE Folds mKk ¥ 4R
BHEKE BRrET % A 1lg¥ 4EFES 0IM
potassium phosphata buffer(pH 7.5, LA F K.P
buffer® ®3HE M3t kA& TFolA glass
teflon homogenizer2 M:WEEl WHEEKS &
nrh o] EMHERS FES BMILRE ®
& ARE EAstE T RME EREERS
600X g A1 107318 L arEEske] % R ORER

& MEsta 8000x gl A thAl 204R &
Do #Estel EEES AU o] LEBERS
105000 x goll Al 1B St Lo #Esto
cytosol7#lE A3 o] S#lE aldehyde oxidase
9 xanthine oxidaseldit WE BEEFELE €
Aatact. e ZE #ES 0-4ToA 173
Aot (Scheme 2.)

Rat Tissue

homogenized with 4 vol of 0.IM KP
buffer(pH 7.5)

Homogenate

centrifuged at 600X g

|

supernatant pellet

centrifuged at 8,000X g

pellet supernatant

centrifuged at 105000% g

supernatant pellet
(cytosolic fraction)

Scheme 2. Preparation of enzyme source

(3) BRIEES WE

1) Aldehyde oxidase #&#EiRIE

Aldehyde oxidase EMHEIZE-S Rajagopalan
%9 Jyukel ksl 0.IM KPbuffer (pH 7.5)
—Z &) #HHE N-methylnicotinamide 1.5mM
I BRES Hmdl 37CAA 20450 KIEAIZ
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o] S 0.05 mg/ml, 0.1 mg/ml, 0.5 mg/ml
2 1.0 mg/miZ B{mA P ol upel LBk RS
£ % 16.12 nmoles, 1252 nmoles, 8.12 nmoles ¥
8.00 nmoles® W3t HHE H3sle 0.1
mg/mlel 4 p<0.01, 05 mg/mist 1.0 mg/mlol A
p<0.0019] HEMH U= WA E VErR R 3L, LK
‘Z/I\‘)Jﬂ?ﬁég 7% # % 20.65 nmoles, 14.06 nmoles,
12.33nmoles 2 10.11 nmoles & #/)> 3} o] ¥ BAfH o)
I3l 0.1 mg/miet 05 mg/mlelA p<0.01, 1.0
mg/mlell A p<0.0019] FEMH U+ WA E e
At} (Table 1, Fig. 1.) '

Table I. Effects of the MeOH extracts of
Jwagyuyeum and Woogyuyeum on the
Brain Lipid Peroxidation in vitro.

MDA nmoles/g of tissue

Dose(mg/ml)
Jwagyuyeum Woogyuyeum
0 2197198 21.97+198
0.05 16.1211.68+ 2065+1.92
0.1 12.52£1.30%+ 14.06+1.40%+
05 812£094#xx 1233 1.10%*
10 8.00£0.91%+x 10.11£0.98#xx

Significantly diffefent from control
(*:p<0.05, **:p<0.01, ***:p<0.001).

MDA nmoles/g of tissue

7" woogyuyeum

V2% Jwagyuyeum
Fig. 1. Effects of the MeOH extracts of Jwagyuyeum
and Woogyuyeun on the brain lipid peroxidation

in vitro.

Values are mean £ SE. for 3 separate
experiments.

Significantly different from control (*:p<0.05,
*+:p<0.01, *#x:p<0.001).

2. REBEROM Feoll ksl
B BEMtisEe &8 w1t

FEE

Haber-Weiss/Z flEol] #3jA #FHEE RABEN
g BRLiEES &8 #ie HRiMEEs 5691
HINES 005 mg/ml, 01
mg/ml, 05 mg/ml ¥ 1.0 mg/mlZ #inAr} 7ol
oet EE HMHme ASE &% 5684
nmoles, 53.50 nmoles, 2846 nmoles ¥ 1821
nmoles® At HiEfo] ik3le] 05
mg/ml2t 1.0 mg/mloAl p<0.0019 FEH
© WAE YERIA D, L8k Hinke #£4
55.20 nmoles, 37.29 nmoles ¥ 26.49 nmoles2
mAske). HEfiEd] k3] 05 mg/mldlA
p<0.01, 1.0 mg/mlol A p<0.001¢] HEHE Y=
A& e T (Table 2, Fig. 2.)

nmoles©] R 1,

Table 2. Effects of the MeOH extracts of
Jwggyuyeum and Woogyuyeum on the
Fe?-induced Brain Lipid Peroxidation in

vitro.
MDA nmoles/g of tissue
Dose(mg/ml)

Jwagyuyeum Woogyuyeum
0 5691272 - 56911272
0.05 56.84£269 56.91£2.48
0.1 5350+2.72 55201255
05 284611 48+ 37.29%247%x
10 1821 £1.19%** 26,491 1.30%#+

Significantly different frorh control
(+x:p<0.01, #**: p<0.001).
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MDA nmoles/g of tissue

LI S

0 0.05 0.1 0.5 10
Dose(mg/ml)

7B Jwagyuyeum [ Woogyuyeum

Fig. 2. Effects of the MeOH extracts of Jwagyuyeum
and Woogyuyeum on the Fe?~induced brain
lipid peroxidation in vitro.

Values are mean = SE. for 3 separate
experiments.

Significantly different from control

(#x:p<0.01, ***:p<0.001).

3. M Hifol E ratel M B
Bel 2E Bt

AREBEN HRAA AEfk R GEEke] BE
o BRILEES BXSA AEANDE MRET
T AATH mEbA ol Kk R AEKol
AR E EEsA fFREAE MR
Bt EEBWO &4 mtims kst
ofefo] o2 EERE 173ttt Rato #E lkg
W EEet A%kl methanol fhii4 200mg
& &4 ROKES O3, KE K o0& %
BREEEESY 58 #LE BEIAsE W HiR
e 7§ 21.97 nmoles®] %13 5H, 10H % 15
Hel bl whel ARk KRS £%

354

18.48 nmoles, 14.39 nmoles ¥ 8.65 nmolesZ
WAste] L 10H, 158 Ao HEM tald
## P<0.05 P<0019 HEM s BRI
B SR WS JEhATh W, LEK K
B2 £% 1886 nmoles, 1621 nmoles 2
13.01 nmoles® WA 3t HE 15HAFEH #
WAt 3ke P<0018 FHEH v B E
el i th(Table 3, Fig. 3.)

Table 3. Content of Brain I;ipid Peroxides depending
on the MeOH extracts of Jwagyuyeum and
Woogyuyeum in Rat. (doses:200mg/kg, p.o)

MDA nmoles/g of tissue

Dose{mg/ml)
Jwagyuyeum Woogyuyeum
0 2197198 21971198
5 1848+2.24 18861194
10 14394168+ 1621+1.88
15 865+ 1.21%+ 13.01 £1.49%=

Significantly different from control
(#:p<0.05, **:p<0.01).

MDA nmoles/g of tissue

Days
723 Jwagyuyeum . ._ Woogyuyeum
Fig. 3. Content of brain lipid peroxides depending on
the MeOH extracts of Jwagyuyeum and
Woogyuyeum in rat.(doses:200mg/kg, p.o)
Values are mean * SE, for 5 animals.
Significantly different from control
(x:p<0.05, **:p<0.01).
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4. BB WE rate| B BMMLEEHE

of 28 Bt

gtk ke methanol & A
B geisldA 1580 HESD KEEd o
€ ratd] & @BMEEES &8 #LE BEd
. WIS 21.97 nmolese]ltew 50, 100
3 200 mg/kg®l #WERES e} EEk RERE
£ #% 1799 nmoles, 11.27 hmoles L 865
nmolesZ WA st WER  i3td 100
mg/kgl A} P<0.05, 200 mg/kgellx P<0.01¢]
FEH de WA E JEUALH, LK &R
e £4 2048 nmoles, 1625 nmoles %
1301 nmoles® WA st} HHE 3] 200
mg/kgol A P<0019] AEH#E Je WL E UE
U glc}.(Table 4, Fig. 4.)

Table 4. Content of Brain Lipid Peroxides depending
on the MeOH extracts of Jwagyuyeum and
Woogyuyeun in Rat. (duration: 15days)

MDA nmoles/g of tissue

Dose(mg/ml) -
Jwagyuyeum Woogyuyeum
0 2197198 21971198
50 17.99+1.74 20.48+1.69
100 11.27£1.60% 16251172
200 8651121 %+ 13.01+1.49*+

Fig. 4. Content of brain lipid peroxides depending on
the MeOH extracts of Jwagyuyeum and
Woogyuyeum in rat. (duration: 15days)

Values are mean * S.E. for 5 animals.
Significantly different from control
(*:p<0.05, **:p<0.01).

5. Rate] B4 xanthine oxidase ;&f4 1t

KRtk 48EKe] methanol ¥ 200mg/kg
€ 15HM #% HRESNYE o, rato] fE
xanthine oxidase i&# #{tE, Type 09 A%
¥l 0.14 nmoles? K AFHEk REMRS
0.06 nmolesZ WA Eo] ¥ lH3lo
P<O018Y HEHE Je BAE Jehded,
L R H9 0.09 nmolesE WA H U
ou FEMS AT Type D+09] 73$ HIR
F¥ol 030 nmoles® Kifl, LWEk HEAHL
0.34 nmoles, L8k HEFEL 034 nmolesE
ot EwISHAAT HoE Bl QAo
(Table 5, Fig. 5.)

Table 5. Effects of the MeOH extracts of
Jwagyuyeurn and Woogyuyeurn on the
Brain Xanthine Oxidase Activity in Rat.
(doses:200mg/kg, duration:15days)

Significantly different from control (+:p<0.05, **+:p<0.01).

N
o

(3]

=

[

2 2

B

o 15-

@

2 .

c 10;

E

c

< *

5 .

s . .
50 100
Dose(mg/kg)

124 Jwagyuyeum . 7 woogyuyeum

Specific Activity

Group
Type 0 Type D+0
" Control 0.14£0.02 0.30£0.06
Jwagyuyeum 0.06£0.01#+ 0.34+0.04
Woogyuyeum 0.09+0.02 0.34£0.03

Significantly different from control (**:p<0.01).
# : Uric acid nmoles/mg protein/min
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0.35-

0.25+

Uric acid nmoles/mg protein/min

Type D+O

772 Contral . Jwagyuyeum  [ET woogyuyeum

Fig. 5. Effects of the MeOH extracts of Jwagyuyeum and
Woogyuyeum on the -brain xanthine oxidase activity in

rats,
Rats were received the MeOH extracts of
Jwagyuyeum or Woogyuyeum (200mg/kg, p.o.) for 15
days.

Values are mean = S.E. for 5 animals.
Significantly different from control(*+:p<0.01).

6. Rate| BE xanthine oxidase V& &t

FEFR T A5Eke] methanoliiti® 200mg/kg&
15HME %% ®&HES}AS o, rat®] B xanthine
oxidase HVEifa b, HEBHO] 46.7%% K
M AR WS 17.7%=2, A8 REY
S 265%E WA Eo BEF HEH iy
P<001¢]  HEHE e BIE  YEU
o}.(Table 6, Fig. 6.)

Table 6. Effects of the MeOH extracts of Jwagyuyeum
and Woogyuyeum on the Type Conversion
of Brain Xanthine Oxidase in Rat. (doses:
200mg/kg, duration:15days)

Group Type conversion ratio(%)
Control 46.1+54
Jwagyuyeum 17.7£38++
Woogyuyeum 2651 3.2+*

Significantly different from control (**:p<0.01).
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40 -
30
20 -

10-

Type conversion ratio(%)

0 —— -
+ Control

Jwagyuyeum

=
.
o

. Effects of the MeOH extracts of Jwagyuyeum
and Woogyuyeumn on the type conversion of
brain xanthine oxidase in rats. -

Rats were received the MeOH extracts
Jwagyuyeum or Woogyuyeum (200mg/ke,
p.o.) for 15 days.

Values are mean * S.E. for 5 animals.
Significantly different from control (%*:p<0.01).

7. Rate| Bf aldehyde oxidase ;&M %4t

FEEREKT GRiEke] methanol % 200mg/kg
S 16HM #%& WENAE o, ratd] fg
aldehyde oxidase it #{be HEAFo] 0.18
nmoles®l JKii, Mtk HEBS 0.08 nmoles
2 Wdste] B tete] p<0.059 gk
AE WAE JEMNA D, HEK KERS A9
0.14 nmolesZ WAt Rct. (Table 7, Fig. 7.)

Table 7. Effects of the MeOH extracts of Jwagyuyeum
and Woogyuyeum on the Aldehyde Oxidase

Activity in Rat Brain. (doses:200mg/kg,
duration:15days)
Group Specific Activity#
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Control 0.18£0.04
Jwagyuyeum 0.08£0.02+
Woogyuyeum 0.14+0.02

Significantly different from control. (*:p<0.05)
# : 2-pyridone nmoles/mg protein/min

0.2-

0.05 -

2-pyridone nmoles/mg protein/min

Jwagyuyeum

Fig. 7. Effects of the MeOH extracts of Jwagyuyeum
and Woogyuyeum on the aldehyde oxidase
activity in rat brain.

Rats were received the MeOH extracts of
Jwagyuyeum or Woogyuyeum (200mg/kg,
p.o.) for 15 days.

Values are mean = S.E. for 5 animals.
Significantly different from control. (*:;p<0.05)

V. & &
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b3 EI mife fFsEE Hoz' o9
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4Bl Bk BMQ MEe BES BEOEHE
mEe mEEez g2 Ad Jed'” gl
MGEW THRERRS GET EECl #1t
3to] free radicalo] AWH L of 7] FHit(bLe
37} {ER3HY peroxy radicalel 4:p=o] th
2 ARSI EHBKES Y BRR{LiEE 4
G| 3 gl Ch 121830380

BERCIEE XY KA =He &% BRE
B2 AT KBS MFKO)7F AH8A MLET
FHESl BETZAEE FAEDEAN N
#LE Jhe AR o AEHe FRed
BILTAER superoxide anion,
hydrogen peroxide(H202) 2 hydroxyl radical
(‘OH) %] glom, ol& i

radicalo] 7} O EwHES AU RAe=

hydroxyl

GeA  QUThONT shepge N EMRRRE
xanthine oxidase®} aldehyde oxidase®™ %
microsomal mixed function oxidaserﬁ),

catecholamines™ ] E# fgftol kM= /&
A '
wmEsEo A e #YA - AR IR,
R B S E ZBIRE T L e, 50 A,
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