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Effect of Bulohwan—-Decoction on Antioxidant Enzyme in Rat Brain
Jin-Sung Park, Seong-Kyu Goh, Sun-Dong Lee*

Dept. of Oriental Medicine Graduate School SangJi University,
*Division of Preventive Medicine, Dept. of Oriental Medicine College, Sangdi University

Objectives: Resently Oxidative stress of brain was proved the cause of Alzheimer and stroke sequel. k
has important significance in prevention and treatment of cerebropathia that Bulnohwan used as formula of
senescence delay have antioxidative effect. The purposes of this study is to investigate the effect of
Bulnohwan on antioxidant defense systems such as thiobarbituric acid reactive substances(TBARS),
Superoxide dismutase (SOD), Catalase (CAT), Glutathione peroxidase (GSH-PX), Glutathione S-transperase
(GST), Glutathione (GSH) in rat brain.

Method: Sprague - Dawley rats were divided into 3 groups; saline solution administered control group,
Bulnohwan extract administered Experimental group [ and Bulnohwan administtrated, 40% dietary restricted
Experimental group II. Animals were sacrificed at 12 weeks afier treatment. TBARS, SOD, CAT, GSH-PX,
GST and GSH were measured in rats brain.

Results: weight of brain was no stastical significance.(p>0.05) TBARS contents were significant decrease
in Experimental group I,II. (p<0.001) SOD activity was stastical significance in Experimental group II,
whereas it was no stastical significance Experimental groupII.(p<0.0001) Catalase activites were significant
increase in . (p<0.001) Glutathione Peroxidase activites were significant increase in Experimental group I,II.
(p<0.0001) Glutathione S-transferase activites were significant increase in Experimental group I,I. (p<0.0001)
However there were no statistical “significance each other. Glutathione contents were significant increase in
Experimental group [,I. (p<0.001)

Conclusions: According to the above results, it is considered that Bulohwan has antioxidants effect in rat
brain. When Bulohwan goes with diet restriction, there has more Antioxidants effect in rat brain. but this
study was perfored retrospectively. So more prospeciive studies about mutual relation of drugs are needed

Key words: Antioxidative enzyme, Bulohwan, Senescence
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ol A 7l =rt A3 2ok wEb A g
3 k3l U /1A HEo] B2 a5
o g olsi= el tiF el "rHolgm
Algdt.

gatel 53F AdAAe] dDd] Holgd &
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1. d8A =z

) 43858

FTEAISA A A€ Sprague - Dawley &
Fe AF ol 210g - 340g9l 1053 4 480y
(AF & 340-290g, $ 210-240g)S FFo} 2
F94 T4 F2F571 H (L= 18T - 22T,
F5 50%-6000)A1 F A¥e AHgEsh 12

FE¢ HF AFFIHE /153 ARHAFE
R 51

2) F9Al2

AY77 T FAEE dYFEL AYE
Al (AZY  AYATTHIHE FAY FF
3o AHAd & FAINYeY S8EE £
L ARl HHES 3} 4¥7T ¢
AHS-E A9l AEE E19 2

Table 1. Composition of Animal Feed
Compositions rates(%)
Zgug 20.0%°] %
Z A4 3.0%0°] %
245 10.0%5 ] 3t
Z3 % 10.0%0] 3}
ety 0.6%°] %
il 0.4%°1 4

3 B8 ¥ E28 &
1) £E289 W& 2 &3
2 A¥AAM AHE A AFdAA Y3
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Table 2. Drug names, Scientific names,
Dosage of Bulohwan-Decoction

Drug names Scientific names Dosage
ol AHA ) Panax ginseng Radix 6.0g
$ &4 ) Achyranthes bidentatae Radix  6.0g
3 A& B Angelicae gigas Radix 6.0g
EAHEHT) Cuscutae semen 6.02
=8 (BHX) Morindae officinalis Radix 6.0g
% #(t #) Fucommiae Cortex 45¢
A g(431%E) Rehmanniae Radix 30g
&A SH(## %) Rehmanniae Radix Preparat 302
Aol (fEFE) Biotae Semen 30g
MAE(REH) Acori Graminei Rhizoma 30g
T\ AR F) Lycii Fructus 302
A EH (& E) Lycii Radicis Cortex 3.0¢
total 525¢

Q) EZ8e F&

B23(H3 525g) LAIEFQ0Y)QN 1050.0gS

B3 2R Yo nYFAFEII(MZFA}
o Al X8 5700cc T A 120C~12
2CoA Ag3te] Ad-& A3 Rotary Vaccum
Evaporator(EYELA, Tokyo Rikakikai co.Ltd)E
#AAEFIN Foll oA FAAZHUT. A2
EaAde o AFE Ax, Uzt AF(60ke
712 7IEoE 39 HAFE AY 4 42
HaAFog @ilste] FosH)

2. AEAA

1) 4844

AHFL AT & Aol7t YEE 3o o
Z3 AP, AFNFog Yrgon, hzxFe
Atge] AF3A @3 Salines A TFFAEIY
A1 T HolAe A ¥ E28/E F

3=

92

FEAAen AZAF 60kg FAF 100ccs
NEe2 dte] FY AFT FAFE AN
th wF Fe AFE AoA FAFE =H34A
. ARITS HE F 4% ARANAHRE dx
TE VISR 39 AT HHAEFE 60%2
235 o B TR BEERY 4=
FoAult AFE 7IELE 243G

Table 3. Experimental Design

No.of  Diet Dosage
Groups imls Restriction Feed o
Control 16 No saline X 1 PO
Experiment 100cc/60kg (person)
16 N
al Group [ 0 Bulohwan X 1 PO
Experiment 100cc/60kg (person)
16 0
 Growll Y puowmx1 T

2) AFEAH AEAHF A

A3A4FT ALH 2AgE S} As
gL wF FAsAL, AEHHATE AF €
893 5294 23] FAUTh

CE ZAE EAsn v (S8
9 : e, F3FA)do AFHARE 4 E
AASL FA @F3} HE EHINUSH ice
bath¢tll Al 27He- AR AES42E HE AR L
oAAx2 FHe FE-E AAT Fo Mo FF
< 339 1 Fof dAFLe FEAFL
o, A4 AxFde AZENAAA HGHF
< o] -70TCe W¥Eae] ®Asgch
He FLZ UrolA dE2L AAIAAse}
Glutathione® &334 E, & IX L 199
FispAE L S AHESST
HzAe A2YZAFigllE Ice cold
025M Sucrosed] H ¢ 1lg& HZ Fd
Homogenization Medium(0.256M sucrose, 0.001M
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EDTA, 0.06M Tris-HCI pH 74)& = %2 9
¥ A7}l Homogenazer® vld|dte] FA3HA|
Atk o] A& 600xg 4TColA 1087 A& 3}
o 1 AZAE Al 10000xXgE 2087 YAE
3t &N (cytoso) 3} pellet(mitochondria) -
2 Uyt 2% AL s 105000xg
4CoA ARG 2 AFAE FH3ho
cytosol BE o8 Agsiglon o] GSH-Px%}
GSTEZAd ANs& AHE3 gtk EF o] cytosol
89| ethanol : chloroform® 25 : 168 & &
g 04 vol2 H7iste] SOD 49 A3
t}. 9le] pellet(mitochondria®)e] Homogeniz
ation mediumg E7sta] 10,000xg 4TCA 20
B 9A2gea O 459E HE Fo oA
Homogenization mediume 37}3te] suspension
3o} catalase SRl AHE-3IA T

o] RE 2l e 4T oA AANFFoY AE=
AFAAX -70C deep freezerd] HA3IHh

4. X| &z AHeLEH (TBARS)

YZz& el  thiobarbituric acid  reactive
substances3%& Uchivyama®t Miharae] 4
of wa} AARE Aol AFEH FHI}H
o H&F o 3 ou] Fuo 006M
potassium phosphate buffer2 7}l vld ¥
o AR 0ImE HI 10% sodium
dodecylsulfate(SDS) €< 0.2ml¢} 0.IN HCl! 1ml
9} 1% thiobarbituric acid(TBA) 05mlE 337
5 2548 £ 297 3ml HES ¥5%ch 2
%o vortexing3te] glass stopper®} parafilm®.
2 WEsm 9T 1A T mukaEA
incubation 3t} Incubation Fof H-ZeofA W
Z}AZ %9 3ml9 n-butanolE 7} 2837
vortexing3tiL Al 3000rpmoi A 1087 |4 E
23l A2 e 532nmel A spectrophotometer
2  EFI=E 2N EFHHAL
1,1,3,3~Tetraethoxy propane(TEP)E A}§31%.L.
o @9 nmol/mgprotein®.2 WEFANATHY.

d, AT, oM REAS T A Ho] FugaI B3 A7

5. gMstgael &4

1) Superoxide dismutase(SOD) 84% &4

SODe] 45X Marklund T H9%7
Winterbourn59)  #H3®¢ 4439 pyrogallol
9] autooxidation® SOD7} HA3te= A=EE &
s 2Rt Tris-HCl  buffer(50mM
Tris/I0mM EDTA, pH85) 15mle]  cytosol
4289 0.1mlE Y32 7.2mM pyrogallol 0.1ml
2 1o gA W8-S AFAZ g 25TAA
g3 108 Azl F 1IN HCl 005miE 7}
3 93-S AAAA 45+9 pyrogallold] FFE
2 0nmolA A3 2 54849 1
unite ¥HgAZFe] pyrogallole] A3E 50% %
Ade 2l 402 A4

2)Catalase &4 &3

Catalase BAEE Aebi 59 Wy'd wa}
A22HE H0:9 o2 F33dA4% F, 50mM
phosphate buffer(pH7.0) 2.0mlo] mitochondria
BFo AEE 0006mE JBld EFTE F
10mM HO: €9 10miE 7Fsd] ERI
240nmol A 587+ WEHE FIA=E A
. 549 BAEE 1EF¢ 1xM9 HO0:E
EHAIE B4SE 1 wito 2 AT

3) Glutathione peroxidase(GSHpy) 84 %= &
|

Glutathione peroxidase(GSHp) 84 = FA&
Lawrence and Burk 9 239g Apgzid
ImMe] EDTAE ##3= pH 709 01IM
potassium phosphate buffer 1.72miel * cytosol
&489 0lmiet 02mM NADPH 0.3ml
glutathione reductase 100 unit, 1mM sodium
azide 03ml £ 1mM B9¢3 glutatione(GSH)-&
& 03mlE ¥i 025mM HoOr82d 03mlE 7}
o zAM WS AIFAA 340nmolA FA3HS
o}, 28 §A84E NADPHE FAEZAS
6.2mM ‘em™& AMgEte] AAEIA T,
185 1pemole] 483 NADPHE
ga9 Fog Ytk

1 unit&
Bshe
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Rat brain

rinse in homogenate medium and blot and weigh

homogenize in 9 vol. of homogenization medium

(homogenate)

centrifuge at 600g, for 10min

1

supernatant precipitate
centrifuge at 10,000g
for 10min
ant precipitate
I (mitochondria)
suspend with
homogenization medium
recentrifuge recentrifuge
105,000g, for ihr 10,000g, for 20 min
supernatant(cytosol)

discard supernatant

for GSHpx, GST

0.4 vol ethanol : chloroform homogenization medium
(25:15) suspension

mitochondria fraction
for SOD

for catalase

Fig 1. Fractionation of rat brain mitochondria, cytosol
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4) Glutathione S-transperase(GST)9] &34

GST 24& Habig 59 ¥416)0& AH&3to
0.IM K. P buffer(pH 65) 2.8ml, 3} cytosol Al
T 01ml, 004M reduced glutathione 75¢1
0.12M 2 4~-dinitrochlorobenzene(2,4-DNCB) 25 ¢
12 £33t BCAAA 2BFede FR=WEE
spectrophotometer 340nmelA &3t @9
t 187t mg proteind A4¥ GSH-DNCB
conjugate®] BEAEFZEAF 96mM-lcm-18 ©l
43t Yt

5) Glutathione®] &4

¥ %A # ghitathioned FEE
Griffithe] ¥3"e WPy oYt HE
1%(w/v) picric acid 2ml2 #3331 HE
AN#A AvNF F 13 3% 9E glutathione 3
o] o]&3%tt. NADPH/buffer £9%4(125mM
phosphate, 6.3mM EDTA, 0.3mM NADPH ; pH
75) 07ml, 6mM DTNB&9 0.1mlE cuvettes]
Y AR AR 10041 A7t 412nmol A
spectrophotometers A3t} 2R §¢te 3=
BrE Z2AQs o EEgdo:e
glutathione & AH&3tg o, B9 ¥ =3 wet
tissue 1gol W¥ glutathione®l pzmoles® A
3t

6. CHef A Mg

¥ ZA9 mithchondria ¥8 2 cytosol ¥¥
= Age] AE AlRe @Wi3d AFE bovine
serum albumin(BSA)S ¥ZF 89402 Bradford
yal®e ajasie 2480

7. 48 datael EAXel

A3e ARE SPSSEAZzIYYE o] g3t
o AH3A. & APFuit dojgte] PYFH
FZUAE AEYT, & APTY JTADE
Aole] frel4e ANOVA testZ £8 HAZHA
o £3 xTH AT, AW, 181, 4

olM% | FEHE FolF HA He PUsas ¢ A7

129 AP HTEAR Aol & t-testd
53PS

S8z

Z 12359 B2%E 5@ H4¥ITH
& zZAA 60%2 HolAds AN E2FE
o APNTFY HZAoA £ HAgdans
&3 2t

rig
_E’_
t}

1. 2t 22e XMEHaE

A7t QA AgE doprr] A8
1255 3% AYPAA &4 ZAMY AFT
7 os 20k

w
8
b
i

M

|+ cComwob-B#-B} |

W bH b
8883
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Body weight change(g)
— ) W

c 22288

L I I I i IO |

0 1F 23 3F 4% 5F 6F 1% 8F 9F 10F1IF12F13F

Fig 2. Weight Growth of the Rats
C : Control Group. B : Bulohwan-Decoction
extract administrated group. BD @ Bulohwan-
Decoction extract administrated and 40% dietary

restricted group.

2. o] B

Ao AHgg T2 HFFE d=Tol 193
+02lg, A8 IT° 196+022g AH¥FUT|
183+024g 2.2 Yeh}, ¥ FFo Aol FA
Moz foiol AN p=0227). 28U, EE
L 5o AP I1TAAE dizdd Bl ¢
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3+ e FAE Een, BF HoAdE
B3 HFOTdade 7 Thde Aol
AN

Table 4. Comparison of Brain Weight

Groups N(?. of Brain weight
Animals (@)
Control 16 1.93+0.21
Experimental Group [ 16 1.96+0.22
Experimental GroupI 16 1.83+0.24
p-value (p>005)

3. X} ELEHTBARS)

Ao HFd TBAE UXFdA 06054t
00673 nmoles / mg protein, A¥ I TolA
0.464310.0807 nmoles / mg proteine|™ A¥ I
oA 03907200358 nmoles / mg protein®
FroAd IA ZA39.(p<0.001)

Table 5. Effect of Bulohwan-Decoction on TBA
Reactive Substance in Rat Brain

Control 16 06054100673
Experimental Group 16 0464300807
Experimental Groupll 16 0.39070.0358

P value(t-test) a 0001 b 0001 ¢ 0.006

a : P values means difference between Control Group

and Experimental I Group
b : P values means difference between Control Group
and Experimental I Group
¢ @ P values means difference between Experimental

Group I and Experimental [ Group

HEFA 34302104597 unit/mg
protein®] 12 A I oM 3.3007 £0.6532
unit/mg protein®.2 ZAZAFL HYT AFD

96

oA 43954106470 unit/mg proteinol A 9
A dE 718 28T (p<0.0001)(Table 16,
Fig 1.4) 284, &% dF12& t-test2
A& ZdA 544 fFoAAol e Aoz
veld A8 aaefAde SOD $7he AolAgte
o3t ARE AtgdEY.

Catalaser HETAA 1700801810 unit /
mg proteinel™ AY I FdA 20083102215
unit / mg proteino]Yo.H AFNFAA 25280
+04269 unit / mg protein®.E &z} oA S
' 718 23t (p<0.001)

GSH-pxe= WE Tl A 24.073611.7784 nmoles
/ NADPH oxidased / min /mg protein, 4% I
oA 312936125626 nmoles / NADPH
oxidased / min /mg protein®l3l A HMFNA
369260124476 nmoles / NADPH oxidased /
min /mg protein®® A% {4 Y& FHE
B2t (p<0.0001)

GSTx WETNA 1220862+87461 nmoles /
min /mg protein, A& 1 T4 143.200219.1608
nmoles / min /mg protein®] {2 AH O ZNA
147.3518+14589% nmoles / min /mg proteind.
2 47 §94 A 7 (p<0.0001) EZH
AY 1, 0E7H t-testo] Al oA Aol B
olnl &g FoZ Yed AA 1, 0T GST
7 HolARRyg 2289 232 Alzdrh

GSHE g&7+ 1.360610.1716 gmoles /
g wet weight of brain, 4% I ¥4 19160%
01381 pumoles / g wet weight of brain®}i
AFNTFANA 23348103358 pmoles / g wet
weight of braine® ZzZt {94 e S8
E$ ok (p<0.001)
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Table 6. Effect of Bulohwan-Decoction on Superoxide Dismutase in Rat Brain

Contrd 16 34302104597 17008101810 240736117784  122.0862+8.7461 1.365620.1716
Grap] 16 33007£06582 2008310215  312036+25626  1432002+01608  19160+0.1381
Grapl 16 43954106470 25280104269 369602476 1473518114589  2.3348+0.338
P vae a054b0001 a00BbO0I alm bOOI aQI bGOL a0l bQol
(t-tegt) ¢ 0001 ¢ 000 c 0001 c 02 ¢ 0008

a . P values means difference between Control Group and Experimental [ Group

b : P values means difference between Control Group and Experimental I Group

¢ . P values means difference between Experimental Group I and Experimental I Group

al

&

AEW 8495040 A4 dig AA o] A
2% AA] EA3t=d ZA A7 FHAA o]
€ ER% 4 Jdoh A MAR E484 A
4 AAE AsEe A gdska)
(preventive antioxidants)& € 4 Ut} olgL
AXU BgRre] 8 YHANAN AHHE
superoxide aniono|tt Hx0:& AA3ld tf& &
diakrel AL dEgth dEAHA A=
glutathione (GSH-px),
Glutathione-S-transferase (GST), catalaseZ 4]
$3te] superoxide dismutase (SOD) 59 &%
7} preventive antioxidants®4] EFAch F w
A EFToRs Axute] A Ee G
gt &S fEdte 444428 AAE
3448l Al (radical~ scavenging antioxidants)3 &
F Atk AA P43 g GAiad
o] AsE de& AXU AYEAANEY B
(repain 248 & = Yt

2 dFddAe E28e] gy ang ¢

peroxidase

oliyl g8 duA EHA AR e Fu
g 84 =g 53 HolARe 2
34 2Ed2s #dsd HxgAdo] F29
dgd oz AAHn gow sty &
28 fAHA B FAATIL BN A
Ae AARTGE AL oln] LA AT ZAxfo)
o0 waba AolAldta Ba@e A E
2o U B4 vz B Fi3} xS
£ dFsicd FoF A5 AlsEHY

H Ao A] zA343Hlipid peroxidation)2]
A # TBARSY ¥& AolAF-Bas FolF
I 22@ FoPoAd W22 vlasid o 7
2} 6% 66%°] TAsAT TBAE $A44A
o o3 R Aol BN B A
7 Bdolth GEEEY Agae YA Z
8 2R T AFNHE HEY
338 uiEste] AEU 2de B A
A S22 TBARSS %o Za: 4k3te] o)
g ojujdi),

¥ zAo|Ae SODS FHEE HolA-&
28 RdFANE H94 A Zstdoy
228 RAPAAE iz vls) 4o

SR SODE AN A SHoz g
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Hilton52¢ ojgt& FojA SODY SHE 3
7te deg Fd2 AAd §44A2E AN
Flge And¢ d4os MdYsied, £ A9
A BEEZF FoFdA SODY 4= A E
Ezgoe] 84449 A4S JAse Y &
AsAEe] EH7t o Bl 4 FA A=
AR EY A& 71Ad dside ASHA d
7} "ot

Catalase= SOD°l| 9J3] ZA4E II3rie
71943825 E2 HAdges AAE B3
e fGaot? 22d RAZg HoAI-&
28 oA gizZd v 4 fodd
v $7He Byt

GSH-p«(Glutathione peroxidase)e= #H}4ksl 4=
A9 AR A-E FAlY] BUAFALEHN AX
T4 AEL A3H &Jo2RYH HITE F=
A4e I B2 T2 NolAP-2Y
T gz v&) 77 {4 de F
e Btk

GST(Glutathione S-transferase)= SA4 234
Glutathione®] -SH group® BHAA & sjdH
7] A% P2 nE] FozH XF A3 v
So2RE AAE BHIF= FEE e Ao
2 <#A Y. GSTY A= B2@5dF
3 HolAR-LRBEAZIA 2 Ho4 4
A 5784,

GHS(Glutathione)2 GSH-p2 913 71224
g zom olEFWA IAFPEY EEAHL 9T
WL £ gA| wrgA g} 44
o FagAlE g e 2oad®. gz
of Hl3 £33 FoAFZH YolA}-E2F Fo
o] 94 UA F7Hsch

oJoE Hel EZH For} Mo 43H 2
EF2E dAFEE g5 dAT 53] HolAl
£ BIPPE A9 2 A7 0% AR RAE
g 5 ANY.

AARA A 2olo] g U] gABAH S
28hy sEd 27t fgd duR diibe o
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EZc=goty AAAGAE T3l o|Folzd. A
¥} AHE3e Abae 90%7F vEZ2=gole] A
ARGANA AvlEH7] Wi wEZ=golrt
4448 A AN HF & Fie &
g Utk AAZ o8 A s 7 oA
¥eolg wEEZcSseel DNA (miDNA)E &
(nuclear) DNAKT} 108) o] 43p# &3o] 2
bz RusAd”. fEZEgels AXY oy
A dd ATPE A4 W&ol VA 2E A
X ofF @Wol &A%t} welA v EE=goe}
9 7% Ade ALHYI AX gF1 g
Aed 2Eg 2o HFded I FAHE
2P F Utk B3 vEZ=golo] A3} x
Eg 2o o3 &0 x3lo] F8F QAo
ANHT  AF®. oy HL  AolAR
(restriction diet)e] x3& A FAAFT= AH
A& & HolAFl (restrictive diet)2 WE
Zr=glofe] ATPAIAY HYEE FaAZgo2A
AgtA £ Aoz 318 X dAR

= A7 2gAG® dup HolAFE
94 TBARS 9lAM¢] i o3 vEE=R]
ole] ATP ¥gE Ao 7IQlHn GSHY 3%
9t GSH-ix9 84€ I7M7le Aeg B
A, B dFME Aol ARTY Catalase,
GSH-px, GSH, GST$} SODe] &4o] hz7z}
Hlmde fojdtA F7tERey A dnast A
T ZAE FAE oy dAle o3 &4
29 A et 48 2L E BAo| Mo
A fel@ F7kd FlAse Aoz Amdd. 4
ol o8 Farzt wael BHE TS B
Y zege Asdge FH 494 2de
g8 olfolx: Aoz mRudgPPFY. o
FHUE EZ89 o3t g a9 Sk B
28] P o3 A HHoz EHE A
AFE Aoy Y 4 9t

E28e FAHAYA F AAAE)LS drdr]
(KT3I DS (BRI k(%
st &avol A, FZ ginseng® T T
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g A 2222 TFUT BEe| HF 4
A% x32 AddPcdE Rl xJ-F= 7
L.~ (senescence accelerated mouse: SAM)E
o83 ATolA FAAHUN®. Ginsenosided
=3 A o A ANAIIse] A=7L
oF 309%74x] TAEHAUT o= Rbl¥ Rglol <3|
AEY P43 549 catalasest GSH-px B4
o =7ld o8 7ld@ctn HuHYRF?. 18
t Rble] 9J3F SOD 849 ¥Wste fslth ol
v AAAZd o3 F7ME M9 A RAE7
Rblol €3 SOD &4 F7td 7|dddes |7
Ao} v B o 2oy sjde] o}
P43t 2o 84¢ 29 € 5 dde A&
gt} JACKE = B (EMmMm) 3}
ZAAE(FEREE N S Z8FEREL)I=
a5 glon HEdozT AXY BAHMA
o] A A9l 3l hypoxanthine oxidase 7|
oA AMAEE superoxide anion®} Fenton ¥
£ 23] ¥4 5E hydroxyl radical® 3A 2
Zo] AAGE Aoz FAHAGF®. FIIRGH
BPE AN @BER) s 2IEEMse
&%) low PAS HABA  xanthine
oxidaseol o3 AMHE F3i 9T I
3 5158 oy Aoz BAFANP. & HO;
of o3 Mjxetel AR g E4E T
A" wasl A, 53 AR
o ggF AEol gA44ad i F5 VT
ol 74 Aoz FAAUDG®. FAA &ae
A 2W GBS RSEA(RRER S 2o
2, gagansl gades 2o HYGY,
474A] ol9le] %AF F4IF V%L Hole
YT HRE o= JEE Wl
gisoith ZetExo|=EE pheylchromed]
FARZA BAEAE 718d d2 EXxsH gle
B3 A2 HFA HI e FHEx
o= BAHMNLS BT & JE T w
FAA2A olgHIL Utk WFHA GA AFT
4744 Q% st %A FA] FisE )5l

Ae Aoz AgdHY FAFAME SS(FH)
& HANEFR) S F2I@EHBE &3
7t 9 EAAGHTE ERAEFBST
qASEE Aol T, AF(ERE BAYE
gty A2I(EHE)E E%50 3L, FF
(kb= RZRAGEFE) S F2SRHEse
50l 9%, ¥ &3 AR (RIS
AN (Eavkg)sty, £A8L ASEEEE
mimss ARIF(EREER S A%l M,
Qhalepel WMAA(MET)E FAMNE LK)
= &%l i, HFX(REWE ATE36
gt AN (M) &5l A
t BEge yRiol 2@ R
m3e ARG A JA(RHEL) 3}
= ofAs} A F3aA HEHR)d e gz T
Aso] o

olsh Zo] B 78 B3l HolA¥s 22@
Adbo] o7 w318 H|E3}e] o el U<
o] H= Asld 2EFAE FHY HA
25-35% A= #AAANFHTh 2 AdFY Fi
34 7)%o] Aoz AFE FAAN A=
o] gt A& :EAE o EZH Tl
wad] AolAd 2§ Fol v 2 JlFe] T
718¢ Aoz AgHY ol A E A7
g a3t}

2 A7E 59 =3, HFFE vR3A o8
HAge FoF 9o mBHE 484 2
Efxrt B2 o3 ZAH GHe 1 A=
2 ZAHJTE AL g A3 Fo7 DY
o2 AANE F AL AN 53 E2F
& aY FH x3A A9 I PoBA AW
Hole AL nHITHE BTG Ao A7 A
2o g 71% & GSH, GSH-rx, Catalase,
SODE H|£3la] GSTe F7H= el A
AL 9 € F g AoZ AsdY

d B
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FEAT AolAPe] Rat H=Ae Uz
ao] AL 9% Yohis] dst] 1372 o
E5F3} FBTeIS HolARE WYY T
TBARS, SOD, CAT, GST, GSH-px, GSHE #
Fted e 2e AL ANt

L ¥3%e A9 [ FRZIFIP)e 18+
021geln AN FRE8H 40% Yol AL 3
P )L 1831024gE di=T9 1.93+021g
us) A% Aold molx ATk (£>006)

2. X Aarse] A EY TBARSS & iz
3 vmste] AW 12 AUDZAA 42 #9
@ ga2 wslth (<000

3. HzA e giztas 4golr SODY
& BEZH Hadte 4POIAAe Fd& F
7 EYod, E28Y R4 A1 FdAE
FABGE EAon o3 ¥stE Ho|Ae &
2ot (p<0.0001)

4. Az FAstas HENA Catalases
A= Az Hms] ¥ 1T, 4802
AAx 4z #aF F7He EHA(p<0.001)

5 HzAe 3atzla it AHAYPA Glutathione
Peroxidase®] #%< WzZd vlmsid Y1
Z, AYnZNN 22 sodoz Zreg
t}.(p<0.0001)

6. HzAe FIsaL JYPoA Glutathione
S-transferaset WE T3 vlE3le AH1F, A
OTA4 24 fet F7He Usidldh
(p<0.0001)

7. HxAe istas H3eA Glutathione
o ¥Fe Yo Hlmste] AP 12, AE0
A Az foH oz F7HsHAoh(p<0.001)

ol e d¥ZAFAE T EY EZFo] ¥
Aol HolA gastanst AgERen Aol
#< PAsE 2 ZAt 0% AYE 94 4
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