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Study on Antioxidant Aaction of Sibjeondaebo-tang

Jun Young Heo, Byoung Soo Kim, Jung Soo Kang"

Department of Phisiology, College of Criental Medicine, Daejeon University

In order to examine the antioxidant activites of SJDBT(Sibjeondaebo-tang), the study was done through
measurement of parameters such as LPO(lipidperoxidation), GSH(glutathione), SOD(superoxidation dismutase), catalase,
GOT, GPT, ALP. The results were obtained as follows: For the weight changes, the kidney and testis of group given
SJDBT showed decrease in the weight compared to the control group, and the left cerebrum, right cerebrum, cerebellum
and liver of group given SJDBT showed increase. But the changes were not significant. The left cerebrum and right
cerebrum of group given SJDBT showed significant decrease in the content of LPO compared to the control group, and
in the activity of SOD and catalase showed significant increase. The cerebellum of group given SJDBT showed significant
decrease in the content of LPO and GSH compared to the control group, and in the activity of SOD and catalase showed
significant increase. For the changes of LPO, GSH in the liver, the group given SJDBT showed significant decrease in
the content of LPO and GSH compared to the control group, and in the activity of catalase showed significant increase.
For the changes of LPO in the kidney, the group given SJDBT showed significant decrease in the content of LPO
compared to the control group. For the changes of LPO, GSH and the activity of SOD, catalase in the testis, the group
given SJDBT showed significant decrease in the content of LPO and GSH compared to the control group, and in the
activity of SOD and catalase showed significant increase. From above results, the antioxidant action of SJDBT is
effective. And it is expected to be necessary to the study of the mechanism in the antioxidant of SJDBT.

Key words : Sibjeondaebo-tang(+ 2 x#4:8), LPO(lipidperoxidation), GSH(glutathione), SOD(superoxidation dismutase),
catalase, GOT, GPT, ALP
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%A GOT, GPT, ALPY] $4 5 E 53 21, 893 45
2 Aol Bk Hlolch

/xal

il

1. M8
1) &8

2 d¥ol AEE UEE F= dEo] 2074 ¥ Sprague-
DawleyA| (SD) &4 BHAME AIE3IN oM, 48 QU7X 18
AE(RTHREZE] 221%0]51, ZARE 8.0%0]5L, £AMS 5.0%015},
Z3|82 80%013L, L& 0.6%, Q1 04%0]4k, AQEA} vl AE
Co)t E€ £56] 386l 42 2£2 T, ¢u &k 50+
10%, &F A7} 12417H07:00~19:00), £ 150~300 LuxE A&
SHd 25U A4 gF0l HSAIZ & Aol ALBSINT

= Ao A3 +R2AREY 8T THESE,"H 9
AP on, el M stn B4 SHbE Qo)A T, B4
o] AIBSIP L MY gD 2aUS Sy} ZrhTable 1).

Table 1. The Compositions of Sibjeondaebo-tang(SJDBT) Extracts
BEEL 3 £ % 89

A F Ginseng Radix 6
ST 4 Ciniamomi Cortex 6
noB Cnidii Rhizoma 6
B Rehmanniae Radix Preparat 6
® % Poria 6
B & Atractylodis Rhizoma Alba 6
ZREHE Glyeyrrhizae Radix 6
% & Astragali Radix 6
T B Angelicae Gigantis Radix 6
85% Paeoniae Radix Alba 6

Total Amount 60

3) Alet & 7)7)

Aglo] AF2F  A]eF2  2-thiobarbituric acid (TBA),
trichloroacetic acid(TCA), 5, 5'-dithio-bis(2-nitrobenzoic acid)
(DTNB), hydrogen peroxide(H:0s), ethylene-diaminetetraacetic
acid(EDTA), chloroform, hematoxylin, potassium phosphate
monobasic(KH,POy), potassium phophate dibasic(K:HPOs) 2

SigmaAlSigma Chem. Co., USA.), ferric sulfate(FeSOq),
batanol, sulfosalicylic acid JunseiA} (Junsei Chem. Co., Japan)

PE FUdlon, glutamate-oxaloacetate transaminase
(GOT), glutamate-pyruvate transaminase (GPT), alkaline
phosphatase(ALP) &4 kit2 HitachiAlHitachi Co., Japan)ZF
E{, ethanol2 MerckA}(Merck Chem. Co., Germany)ZHE] ]
glol AI23I%TE B 4glo] AI2% 717]& round flask, rotary
vacuum evaporator(Buchi 461, Germany), centrifuge(GS-6R,
Beckman Co., US.A)), spectrophotometer (Shimadzu, Japan),
autoclave(Hirayama, Japan), micro pipet(Gilson, US.A), water
bath(Vision, Korea) £€ AFZ3ICH

2. By
1) g9l Ax Y T

+2& K513l SIDBTOlIZ} $ith) 48 € &/<% 2,000meol
3A1ZE 718 RE61AL AHEES 335 SH(3M filter paper)Sh H,
3,000m¢ round flaskol] ¥ 1l o} N & rotary vacuum evaporator
oA 71 E&3BIRTH round flaskol] SHE SN & -70T deep
freezeroll Al 44|17} SO WXIGHLL, 24 A7} SOt freeze dryer®
2 AX3I 395g 9 BUE oA 4Ee] €98 sEE 4
glalgao] 3)M51  ABSIYTE SIDBT FoEg s5¥
SIDBTE 357t miYd 330mg/ ke SEE &7 TSIt

2) 5499 Az

AE EES etharE TR & B7 FF5He wiet &7
SHIL RS REIRS Solod MES 5, 2+ A7|E B&old 4l
AH42 €9 Bl 7iEL olE2E & AASINTE 22 1gH 4mEe
0.IM potassium phosphate buffer(pH 7.5/& 715} B&anei
2 ERSIGTE o] ERREES 600X gollA1 1027 422181 #%
2 vjupREE AASH ASHE 10,000 X goll 4] 2087 A4
EIGIcE o &89 105000xgoll4f 1A]7F RAUEeIsH
cytosolic fractiong &1, 12,000XgollA] 2027 AL
mitochondrial fractiong® QRUCE ERKEOT BB 2
glutathione® &g ZSHGI¥ M, cytosolic fractionS
superoxide dismutase 4 &£8Q §ALIOFE, mitochondrial
fraction2 catalase®| & 55X FAYUOEZE A8t 014
9 HE ZRE2 WE 70l gie § 4C olglollA] ATt

3) BE{LAEA(LPO) B 5J(TBA £3)

Z 2! 1 gt 48HZFO] potassium phosphate buffer& 7tal o}
sB1aL o] BEREE 20040 EF/ 1.3m¢, 20% TCA 1mM =&
B 0] FeSO4 8N 5004E @1 5% S0t vortex mixer2 E§t
BIGC) 08% TBA 2% 1mtS test tubeo] 71511, clean dry
marble(RE]|7E)E SHES F, 2027} water bathol|A] At
181 2o B} 418] &, butanol 5mE HrIslkd @85 4
o] & thS 3,000rpmoflA] 10 £7F Y EDIGI YEHE 48
ol AMESIRATt 532mollA BAKE FE0IN2H, 24 S g
g KBNS sLE okiY Aol 8 {HE3IECE

[e]]
2 do

Ol
I3

JEE X factor = nmoles/g of tissue Factor : 32051

- 37 -



&Y - dgs - dds

4) Glutathione(GSH) gt £
Z2! 1 gt} 4882r9] potassium phosphate bufferg 713l v}
sfjer 89 200400 FHEK 0.3ml, 4% sulfosalicyclic acid £
5004 E @11 41o] & £, 3,000rpmoilA] 1587 A4 2eI5IHCt.
& 3004¢0) 0.lmM DTNB gl AJoF 27m0E @11 A 2014
2022 YA F 412mollM FBTE SN CH, 2F i
get GSHY &%+ okl Aol ga&l 4r&sisict.

BJEEE X factor = pmoles/g of tissue  Factor : 975

5) Catalase 4% &3

Mitochodrial fractionof} 0.IM potassium phosphate buffer
(pH7.4) 2~3mlE 1 LPCt =ck ok B & 33 vHEsho
DR ZAIO] catalaseE RElAlZICE 71EE 50mM  potassium
phosphate buffer(pH6.8)oll 10.5mM H.0,& @] ZA|SI]T}. ¢t
B2 25CollA 587} ofjd] §F3AIZ! 7]&ol mitochodria B8 20
WE g 4ol & F 240mollA] 029} 30%9] §B8LE £36
RCH, catalase YT = oRHS Aol A &SI

Unit : nmole H,;O; decreased/mg protein/min
= XK X factor/A18TH Aol SISk proteingt
Factor : 24390 nmole/cc X time{min) X total volume(ml)

6) Superoxide dismutase(SOD) 8% &3

Cytosolic fractionof] ethanol : chloroform(5:3)8M-& 0.4u)
ZF H71Bl 4o] £ &, 10,000 rpmol)A] 3027 AR5k
ABAE UFo) o]EoIArt HEN 104 E 0.1mM EDTAV}
71% 50mM potassium phosphate buffer 2.93mgol 7}8} &, 42
oflA 15837 ¥rEAl7ic). I3 thE 50mM hematoxylin 6040E
7t &, 560mol4 02, 429 HBTE FFoIen, SOD
EHTE olERel Aol 9la) 4HESIICL

Unit(50% inhibition of autoxidation of hematoxylin)
= Control unit + test OD/mg protein

Control unit : (control 48 OD - control 02 OD)/2
Test OD : sample 42 0D - sample 02 OD

7) Glutamate-oxaloacetate transaminase(GOT) 4% &3

7% 10uL0l GOT §4-MY(malate dehydrogenase, nicotinamide
adenine nucleotide) 3004 E 211, 37 CollA] 387 HFSAIT &,
GOT 7]&M (L-aspartate, 2-amino-2-hydroxymethyl-1, 3-
propandiol buffer) 90 & H718ld 37C, 48~216% S¢t W&
AlA 415met 340me] EFTE FSHAICH

8) Glutamate-pyruvate transaminase(GPT) 4% &£4&

[y 10u20] GPT EE#% (lactate dehydrogenase, nicotina-
mide adenine nucleotide) 30005 2 11, 37 CollA] 38237} BH34]
71 &, GPT 7]&%(L-alanine, 2-amino-2-hydroxymethyl-1,
3-propandiol buffer) 90 E H715l0] 37T, 48~216% S0t gt
SAIA 415} 340mo ERTE GG

9) Alkaline phosphatase(ALP) 4% &% -
mn#s 4ue0l] ALP &M (Magnesium chloride, 2-amino-2-

methyl-1-propanol buffer) 3004E 2 11, 37ColiA] 387} BIS4]

ey

71 %, ALP 7]3H(p-Nitrophenylphosphate) 7048 & 7}5d
37°C, 48~264% EOF HF2A1A 505mSt 415me) ELTE =8
<1552

1 4 &9 8¢

Zt F719) EE2 ABoll vidk HIEE EAIGI =T, SJDBT
€ NHLE 5ot 29 B fhoM DAaHALL £ G
M, N E ol e E71ER 2 {9dH0] fITTable 2).

Table 2. Effect of on the Weight of Organs
% of body weight(g)

Group
Control SJOBT

Left cerebrum 0.0012+0.0003 0.00125+0.0007
Right cerebrum 0001300007 0.00135+0.0004
Cerebellum 0.0011+0.0003 0.00115£0.0007
Liver 0.025+0.0028 0,026 £0.0007
Kidney 0.0068+0.0011 0.0063+0.0007
Spleen 0.0019+0.0002 0.0019+0.0003
Testis 0.0072+0.0002 0.007140.0001

Body weight of control484.0+21.3(g), Body weight of SJDBT treated group:554.5+235(g)

2. XjojlA9] giiat g
1) EigolA9] giisl §3

EERkollA]l LPO, GSH &2t} SOD, catalase ST & £X 3
A1}, LPO g2 AT SJDBT £oiTollA] 212} 13.93£0.75,
10.14+0.69(nmoles/g tissue)F, GSH & Z¥Z} 0.93+0.09,
0.914:0.07(  moles/g tissue)Z, SOD 45T 244146, 569+
7.2(unit/mg protein/min)E, catalase 4T 73.2111.0, 471.5
+134(pmoles/mg protein/min)Z jER, LPOgE, SODS}
catalase B4 TAA R Fo] Bl {94 (p<0.01, p<0.05,
p<0.001)A= ZA7t LENdTHTable 3).

Table 3. Effect of SIDBT on the Content of LPO, GSH and Activity
of SOD and Catalase in Left Cerebrum

Unit Control SJoBT
LPO nmoles/g tissue 1393075 1014069
GSH # moles/g tissue 093+009 091+007
SOD unit/mg protein/min 244146 56972
Catalase u moles/ng protein/min 732110 4715+£134™

Control : None treated group, SJDBT : SJDBT treated group, * : Statically significant v
alue compared with control data by T test {*p¢0.05, ™p(001, ™p(0.001

2) AfolA9 2HtEl g3

AlfolA GSH ge tiZFu SJDBT FojTollA] 2z}
0.88%+0.11, 0.90+0.07( zmoles/g tissue)T FHEMJUE Fi=
QUL LPO g Zhz} 10024021, 9.11+0.33 (nmoles/g
tissue) O F, SOD @M TE 436141, 61.5+43 (unit/mg
protein/min) . F, catalase 84T & 234.1+26.3, 375.0£11.5( »
moles/mg protein/min)& R Tl HIGld 4 (p<0.05,
p<0.05, p<0.01)A= EAE VELHATHTable 4).
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Table 4. Effect of SIDBT on the Content of LPO, GSH and Activity
of SOD and Catalase in Right Cerebrum

Unit Control SJOBT
LPO nmoles/g fissue 10.02+0.21 911£033"
GSH £ moles/g tissue 0830141 09801007
SOD unit/mg protein/min 436+41 615+£43*

2341263 3750+115™

Control : None treated group, SJDBT : SJDBT treated group, * : Statically significant v
aue compared with control data by T test( * : p<0.05, * : p<0.0t, ™ : p¢0.001)

Catalase # moles/mg protein/min

3) /NEolMl Bel g3

/Nl A LPO &2 tiZET3 SDBT So{FolA 242}
731%001, 6.02+0.28(nmoles/g tissue)E, GSH glre 217}
0.61%0.09, 055+0.02( xmoles/g tissue)Z SAMUE 24
(p<0.01, p<0.01)E LIERHRI O, SOD X T 437453, 733
+9.1(unit/mg protein/min)E, catalase YT = 100.6£8.3,
188.2+£14.8( » moles/mg protein /min)E thR o) Hislkd |9
4 (p<0.05, p<0.0)UA F7}5}icHTable 5).

I~

Table 5. Effect of SJIDBT on the Content of LPO, GSH and Activity
of SOD and Catalase in Cerebellum

Unit Control SJOBT
LPO nmoles/g tissue 731001 6.02+0.28™
GSH # moles/g tissue 061009 0551002
SOD unit/mg protein/min 437453 733+9.1*

Catalase # moles/mg protein/min 1006+83 1882+ 148~

Controt : None treated group, SJOBT : SJDBT treated group, * : Statically significant v
alue compared with controi data by T test( * : p<005, ™ : p¢0.01, ™ : p(0.001)
3. oMY gtel 53

Frigoll 4] SOD &4 T& tiZF Y SIDBT SFoiFoli] 2kz}
357.414.0, 362.0+7.5(unit/mg protein/min)8 FYHU= A
7b UERAA] 29k, LPO @2 2214013, 1784014
(nmoles/g tissue)&, GSH &2 524+0.19, 4.61+021(x
moles/g tissue)Z, catalase BT = 2127} 69.8+37, 1510+
13.7( » moles/mg protein/min)E 39]4d(p<0.05, p<0.05, p<0.05)
Y= BHE UEHIATKTable 6).

Table 6. Effect of SUDBT on the Content of LPO, GSH and Activity
of SOD and Catalase in Liver

Unit Controt SJDBT
LPO nmoles/g tissue 221+0.13 1784014
GSH # moles/g tssue 5241019 461021
SOD unit/mg protein/min 3574+40 362075

Catalase # moles/mg protein/min 698+37 1510£13 7

Control : None treated group, SJOBT = SIDBT treated group, * @ Statcally signdicant v
alue compared with control data by T test( *: p(0.05, ™ : p<0.01, = : p{0001)

4. B9 Szl g3
BolA GSH 22 ulxEa SIDBT RoFolA 2
2431012, 226+0.11( # moles/ g tissue)E, SOD Y= 7}

J 2z
117.6+9.8, 120.4*10.1(unit/mg protein/min)E, catalase &4

4

2}
T

T 69.713.2, 79.8+t58( xmoles/mg protein/min)E FIJHUE
SE VIERRA %A, LPO =-re 247} 3.92+0.22, 264
0.13(nmoles/g tissue) 2 Z LI} 724 (p<0.01)JY= #AE LY
ERWARICHTable 7).

Table 7. Effect of SUIDBT on the Content of LPO, GSH and Activity
of SOD and Catalase in Kidney

Unit Control SJOBT
LPO nmoles/g tissue 392+022 264+013~
GSH # moles/g tissue 2430.12 226+0.11
SOD unit/mg protein/min 1176+98 1204+ 101

69.7+32 798458

Control : None treated group, SJDBT : SJDBT treated group, * : Statically significant v
alue compared with controt data by T test( * : p{005, ** : p(001, ** : p(0.001)

Catalase # moles/mg protein/min

5. ol A9l BRIEL a3

Jegoll Al LPO k2 iRy SJDBT FojFollA] Zhzd
4432016, 4.36+0.23(nmoles/g tissue)2F, GSH e zhzt
1.21+0.20, 1.19%0.22( moles/g tissue)Z, SOD EHEE 27.
168, 36.2%5.5(unit/mg protein/min)=, catalase BT = 17
+5.9, 229+9.9( umoles/mg protein/min)E L}JER} FAHUE
ZI7E UEhIA) SRICKTable 8).

Table 8. Effect of SUDBT on the Content of LPO, GSH, and Activity
of SOD and Catalase in Spleen

Unit Control SJDBT
LPO nmoles/g tissue 443%0.16 4364023
GSH # moles/g lissue 121020 119022
SOD unit/mg protein/min 279+68 362155
Catalase # moles/mg protein/min 175459 229+99

Contro! : None treated group, SJDBT : SIDBT treated group

6. BROIAS I3

£j0l4] LPO £BS RT3 SIDBT FojFalAl 242t
2234021, 1.61£0.18(nmoles/g tissue)Z, GSH g 4z
3.33+0.16, 2.721+0.18 2 moles/ g tissue)E LIERL 7914 (p<0.05,
p<O05)UE ZAE LERARALL, SOD E4EE 37721100,
478.1+15.0(unit/mg protein/min)=z, catalase T+ 236+
51, 41.9*67(umoles/mg protein /min)& K943 (p<0.001,
p<0.05)% = E7+8 UIERNATHTable 9).

Table 9. Effect of SIDBT on the Content of LPO, GSH, and Activity
of SOD and Catalase in Testis

Unit Control SJDBT
LPO nmoles/q tissue 2.23+021 161+0.18"
GSH # moles/g tissue 333£0.16 2721018
50D unit/mg protein/min 37721100 4781150™
Catalase # moles/mg protein/min 236151 419467

Control : None treated group, SJDBT : SJDBT trealed group, * : Statically significant v
alue compared with control data by T test( * : p{005, ™ : K001, ™ : p(0.001)
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7. GOT, GPT, ALPS] X% H3}

Mirgrholl EXclE R G489 4T HalolA, GOT=
i Zro] 335+39(IU/L)QIe| vigkd SJDBT FoiFto] 221+
27(IU/L)E, GPT+= 2 7+0] 63+5(IU/L)1dl Hidle] SJDBT %
olF0| 46+3(IU/L)Z, ALPE thZ 0| 584+61(IU/L)QI H]
316! SIDBT SGIF 255+91(01U/L)Z R4 (p<0.05, p<0.05,
p<0.05)+= ZAE LIEMIRICHTable 10).

Table 10. Effect of SIDBT on GOT, GPT and ALP Activities in
Serum

Test Serum enzymes

Group

GOTHU/L) GPT(U/L) ALP(U/L)
Controt 33B+39 6315 584+61
SJOBT 2121 4613 25591

Control : None treated group, SJDBT : SJDBT treated group, * : Statically sigruficant v
alue compared with control data by T test( * © p{005, ** : p{001, ™ : p{0.001)

il z

OIME &4, Ha, H%, L5l HHOE oloXEn, k3
T QRY WY HE L P BE F A7 580 wE &
#E= QHY HYY HEEA, A, 7IAHLE HEGY
AHgol) AZMEE YEiEQl S-S Ansit Y. MYQselA &
slol) theh M XIS7HA) OF 200037117} AQIEIQOU 1 &
oAl 7va SEAIE L Qe RS BmEsERoItt o] 714
£ 1956 Harmano] AIF-EE71E Q8 MM g2 229
% A Lale v HEgAE 220 Q0lolga
FEs olel 2, W (77 A8 T ot amiEsERe 4
AW BAAL oA 471 AFS-88]7]71 48 2 AHbiomolecule)
o} wh2slo] MEol &AM FEC olEitt HhilkERS) AN
Uol7t E7ieloll we} Z7V6Ha whetd] Al E7150] M 24lE)
o] L23ate FeishA Brks sMdoln). BEERR 93 A
BS B/MEsH] diAls= superoxide anion(O*), hydrogen
peroxide(H:0) & thAlZFEolA BHE=tE MAsol et
7 @mEERoIAE o] 0|2 J1AE dlo] ABEE0) sHisl
HE Sogtoz) £A9 €4t £33 dFX71E Yy
g IV IYWE T Yok $RIE BH =S AW, BIRE
E 0|83 =FOF BEAL - BEAB", 5, B, ¥,
EEY So] 91, BEAYS 8% =R20FE ATHMEKT
2 stma”, AR, gAY Sol Yom, BHKS o
88 =208 Fmp”, Y, BaTY, WEE”, nxE”,
HEY o] oL olF |V U Aldl ZdkE S AAL
wEsl= o7 FE2S o121 Utk Lalol sl 3e)Elol A
E BREE BEEE (EEE TEER BEEED BEE
B AEN, QM9 LAE SUY ¥, AR Wi, AY
o] Wz}, A W3, 7189 HilE B YoPd. TR
SRz, Vol “EAHEE RAE ATRAS DL, "HBE-BH
&, Y0 &L RIE, KAlRK, fRER AR SE0 1
BREDT YoM, "HE KEE, 0 “H+E FREE - B

IEARB. AR OREE - NSEE B8R BEE RER
- EHE EREE WREE FHBETRR T sl 7l
nE KMEECE QS AlA Zt 299 wse 2t A= 7|5
N5 AL Uk ROABS EERESE shia £93
27000, AMEREIT KIIARSI 7189 28] =217] o
2ol gA ool 4713 FYE Yo7IA Fch 7ERES A
olxloll SiBld 27 Kk M ROERS R¥oz EaEc
29 1Lolo) g Aol tidh MEkdol AskE L, 7t BESH
ol gEo] FRHAN L EE/ DU KRMET EkE|
01T Blo) WmEHIsHE YO QXY HEE BYsicio}
KT AT

+RARES TATHEMEEA0 HS 7108 AyeR
“BYRA, EERE AHLE, FEKAR AREE - IKERS
T, BB ol BAEYCIL 519, KRIEE XFsks /\W
Bol &% WEE 7nislel Lo BRI TR 5IKEEASH
o ENER BEERES 295 sk AUCE Adoli] g
2RI YTEP L2 AmBEe TSl EIEYSY 852
AHEH, METFEY) BREY ABS s HEHS &
RTR, BERAHSIT, AAS B BHEI A BRILF
3, RS S WHIKGIY FIKBRSIL HEE BRER m
E BOEEICL B BREYS BEs BH¥ B
AN FARETRE MchibfEshIl, RUES MuEHSie BRmm
BRI, B5ES ME BRI BRMEH S R
WFFSHEL, IS @B %5l BIITER HRILBOIT) %
e EHEIY REER AKEE KEE6H, mEs BEH
B0l MEERE EBEE S BENEICY. +2KmBol e
By d72A 297} goey U g™l adl B9 AT
£, %% &HERC nXlE S8, £72 Rat®) 7o) u]x]
g, &% N9 AEH L MYy WS n)XE
a2, A2 pIRA +2AEEC] HadlZe niE gEe,
Yo prAFRRHED BAHRAMHEC] BEREN 1A
= g, £ 12 BB B U F2AREMRRY B
79} HAYk2o] B3 IF £ RBIGINOU, +2AHES
0188t HilkLol ISt JFE Tk

olo] MAkE KERMSKE S AJ +2AmEol 2 &
20140 BAISIRIE S FHEIIAL +2AHE BUS AW 2
LR B, A, B E Eio 501511, 018 BB A
ZH35l9l LPO, GSH &1} catalase, SOD 4591 AW
GOT, GPT, ALPY] 84T E SFsIATh

2 Aol B, BB R BB 2A9) 5T tiskd ul
I A3, o1 MWaRolA famol vist EEME BT 2h0l
A 2SR, R - G - NS - oA B71Eeu |9l
Ae YUCHTable 2). YR OE L3517} ABEH ¥ FHS
WSRO Do, MERO ZAasld 60 ol BEF
100g0) A5l mEY A7 2AYd0n sien),
SIDBT S£0i7} o142 YAOL} 59 EBE E716IA 8 RS
2 ROt EhgolA e ATl B)5le SJDBT SaiF0] LPO
el RAY(E<00)UE T4AE, SOD XTI |y
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(p<0.05)U= E7HE, catalase EHT 7 FAY (p<0.00)U+= &
7V B9, BifolMe tiETol Hidky SJDBT Fo{70] LPO
ol RAPB(p<05)JE HLE, SOD HEIH RAY
(p<O.05)A= BIVHE, catalase YTV FO4H(p<0.01)J= &7}
E?iofq M A E R340l B8l SJDBT Foio| LPO

2 GSH glgio] 394 (p<0.01)As 24 g, SOD 457}
,]’g(p<0.05)9}—‘:7 E7VE, catalase 4TI 74 (p<0.0)U
—’% & H3ichTable 3-5). ol BEMES 0] LPOBIYS

PA1711, SODS} catalase BHTE EFAIA HEZ g}

AHA e EMUTHE 4Edng 22 Aolrt.

FBS QAW dAE E88ke BEE ol o &&
stress W SISHEA0] Qg THEAE ARBIHOR Auigh T
ol Fa e, olgist EHER 9T 7YY 1de
U O T AA ZRMEY £ME YR SEAREMIEL
B IKIBZE 2 87k Q0P Mo g X EEm k. BFEolAl
= EREFl HIsld SIDBT Fol7to} LPOSF GSHO| &R0l &
Y (p<O.08)UE LA, catalase BHT7H FAH(p<0.05)U &=
E7H8 EXri(Table 6). BHAEEol St &4 2|48k
Q34 superoxide anion(O? ), hydrogen peroxide(H,02)E T
Albgolx] EHEEUE Ao St 2 dgolA SoDY
catalase®] BT Z7p= #9 LA S AQE, SOD,
catalase E0| H0:9} 22 peroxideE Eall5lo] Aol HH ==
Re OxS HoT ZZV} Glutathione2 &) FAlolA HE
W 7158 SUE2E fAGILE 8l 53, Bbtk 2o 9
S MZELS YRS ZUT MERHZ F8FHL AT, 2
AZdMol4l GSH a9 A4 GSHub  glutathione
peroxidase®] B4 71 S7HRICh= & E%M9] g ok= Auke
ZABEA ololl iRt F7HEQ! A7t BRSIHL AlRC)

B 720 HolA 30} o1& F AAQ FAE EdE

7} A)ErBl 800l 0)]2H 9~43%9] 74t Uctdl S, 3|
£ 20~30%, 88 40%F T 248k, 71850 Hold A7s
2 30ft 01 2 RE] FFol Vi) w2} AsiEle AYoE w
A vt AEo)A e R o} Bl SJDBT Foito] LPO &
ol #A8(p<0.0NUE LA E BYHTable 7). LPO= A4}
g0 O £ ReEMEsHiEl {140 BrE MY ES &
A oF, WA oAl SOD, glutathione peroxidase, vitamin E
Soll I glEE L7177 Q71 wlEol E42 LB
Yol YL FHEA = UoL Y E7ol) THE Mg 5
4 HHoI FHRR, BRRW Boliic BEiggol 718t
i BIVEIY Uk Wb LPO §He] Z4t SJDBTO] & é}
9 Bl s viXl ASE Akt

ol A= TR Foll Bldkd SJDBT FojFo} LPOQF GSH
9] gtero] Z4E, SODE} catalase BET7t E71510 22U 79
o2 glrHTable 8). SDBTO| 71€ & Kok WAHO| 1L, {BE
g5l kol HiEol B ul, $94S VERIR ¥ AHe
HE7IZ ke HA9 s Soll AT /71 ohd7t 2EFH
ojoll thgh £71EQ1 A7t BRI 2HZAct

£R9 7152 24F g S s AR FASIEL

mlm n“ rr :10 uol‘

67104l 1¢90] HH U2 £E0FZ dojxjut oF 174)0] 0]2
2 4¢l =& Teeh} B NFEE He7I28 24 un
A thd YFESA FAHEL I F 43 Ee WH6] 24sich
Zag HAEAHE X9 222 £49) slojtls] Ax49 7
4 W2l A 2ot E3 kdole fikgE 750l AskE 1 Al
Alol Zadhz] mBolch?. gaoldE tEFol Hiskd
SIDBT Soi70] LPOS} GSHE g0 S48 (p<0.05)%Es 24
£, SOD #4571 F94(p<0.001)QE= E71E, catalase BH T
7} FSE(p05UE 5718 Hol SJIDBTE #iloli] 71a &
A3yl 280l Us ASE Helrh(Table 9). tiot A4
9 2ol GSH ggo] 24T A& UEL ololl tish @pryel
w7t €Qsictal Bezict

miERel £x15ke GOT, GPT, ALP 8489 845 E &
g 23, thZ2Fol Bl3le] SJDBT FojollA] GOT, GPT, ALP

F A (p.05)UE ZAE BHTHTable 10). o) S

9 BEREIE BaAlA LIlE WIS ROE AE, #7199
48 239 FARBE Aotk

OlM9 EME FLONEH, +2AHBR Fo7t i, FE
BH 2h DE¥E S04 FA8UE MBREBRE VEHIR
on, ol E fFolat BBFIES AR YFE dete & 5
RE ROZ 7P, L3 o] A E B3I L3l ol B
m&aw AsHEn olie) B, Frl, A SAE B0l ASE

oI, ole B/ A2 |3 dE2H0 A8skie
Ea%% OlEN Hkdle Holtt. g% olE Migkol thd! B

B, RSl Halel ofeddt EME viEkiE FEst 7™ o
& A7 E A&dor & AOZ Al

a4 8

R, R, N, FPRS B BRE 2holM +2RERY
MRERE U4E8oZ ZYSLILAL olE M Az,
LPO, glutathione B}2Fi} SOD, catalse 4 E 9 AW F40]
GOT, GPT, ALPY] 4T E Z43% 2, tlSn 22 2
LAt

SHY2 BRI 2RolM B4R, £, B NS, R
oAl 7ROV FYEE Tt £ - AholAle SJDBT 5
ojFoll4} LPO B2 FAMUA ZAE, SODS} catalase 4

= FALEUA BIIBIEI, AsloAiE SIDBT SojolAd
LPOS} GSH g2 F94UA ZAE, SODS} catalase 4T
© RYAYUA E718IRct. ol e SIDBT FojFol4] LPO
9} GSH 81 R9#AE 24 E, catalase 8T FAHY
A B7151930) BMiol Al SJDBT 0204} LPO &2 fo
“%HI Z L_L-E SICt. BERolA= SIDBT £¢iFoliA] LPOS}
SOD&} catalase 8T+ 430U 2
2 FollAl= SJOBT EoiollA] LPO2} GSH
F9 4% ] 44E, SODY catalase BHTE {o14%
715iet. @AW GOT, GPT, ALP &4 5 & SJDBT &6 F
Oﬂ/ﬂ FALUA BaBITE
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