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B2 kg2 Al % (Opunita humifusa) & o] &3le] SAEAZHH 7HEd o a9t e Al x 50 2 a2 Az
Hell et Aoz B AAsAl= dldx27] 2 A& o] &35l Al x F59 4 ddx Id25 A sk W &
St Ao BH, F7E FAAXEI, FAAX Hdx E71E Bk &AL 7] BEAEC Eele] SHFE 7k [
HG3E% T AA RS dALE AAH AxEHE Adx FEN L JAdx 2719 EulE A Fsta 2aje] GASE st
ol FE8t= WA, FENS oFsta FAstels WA A NS G Atste] AWl x dAE A ze e HoE Adx
FEd I ddx 279 Aol £ A7t 52D RJA AFEstek e o &) 8 E = I A(AST, ALT) Sl dts)
BEAFA At AR E 7HS BHEEE g8 2t}

S A1 kel A s A R, A2, F7], A5 T oY Al a5l Ae AoE dHA o, A=t
oksl Ay, okgletAd gyt wekd o7 S H a 9lt}. o](Lee YC, Hwang KH, Han DH, Kim SD. 1997. Compositions
of Opuntia ficus-indica. Korean J Food Sci Technol 29: 847-853.)+= <ubet A 9149 AR EA & xA}ske] A E9
7HeA] FALE, T2 F71d 9 oju| A RS EITh 3 Bl el CE dulel £7)0l 717t 163.8% 71.2mg% o] ™
% Z9 9= stEo] wulak AEA A vlatste] AR w2 Ao ® B astglth. BH(Park EH, Hwang SE,
KahngJH. 1998. Anti-inflammatory activity of Opuntia ficus—indica. J Pharm Soc Korea 42: 621-626.)-& <n}chA
G olehE FE5E 9 FE5E F90] 7hep7]d(carrageenan) F-F W B oAl E4(acetic acid)& ©]-8-3 X1E4 F ol A
slol=w AE=ddq g7t 9 Ao = Hustgth 9 (Wie MB. 2000. Protective effect of Opuntia ficus—indica and
Saururus Chinensis on free radical induced neuronal injury in mouse cortical cell cultures. J Pharm Soc Korea 44:
613-619.)+= S A B ofg}7| =40 R e ® AF o ol @ AAAE B4l s EutgAld Al FEE
o] -3 HEaH 9SS skt ¥ (Moon CJ, Kim SJ, Ahn MJ, Lee SJ, Park SJ, Jeong KS, Yoon DY, Choe YK,
Shin TK. 2000. Effect of Opuntia ficus—indica extract on immune cell activation. Korean J Life Sci 10: 362-364.)
2 Enbe A1) o ghg FE o] U M EE AF5F3ke] [L-1 beta, IL-6, TNF-alpha®] &8 & f=3lm vl § 2
o] FA& Fx15te] WAAE A 3HE F A5S AT ol(Lee NH, Yoon JS, Lee BH, Choi BW, Park KH. 2000.
Screening of the radical scavenging effects, tyrosinase inhibition and anti—allergic activities using Opuntia ficus—
indica. Kor J Pharmacogn 31: 412-415.)+ &8k A9 &7] 2 Al 550 DPPH ghe| Zbol] thgk A4 9 H
B2 Aol Al (tyrosinase)©] A 2-g-0] 9lof 3H4F H7HAIZ 82 F Aos AAeTh e seted e g 9
Ak Ao )3 B3 3 (Lee EB, Hyun JE, Li DW, Moon YI. 2002. Effect of Opuntia ficus—indica var. saboten
stem on gastric damages in rats. Arch Pharm Res 25: 67-70.), &¢Z4H alloxan) ¥ ~E# EZE 2l (streptozotocin)
R dx Bd 550 9473 & 3(Shin J, Han MJ, Lee YC, Moon YI, Kim DH, Han MJ, Lee YC, Moon YI,
KimDH. 2002. Antidiabetic activity of Opuntia ficus—indica var. saboten on db/db mice. Kor J Pharmacogn 33:
332-336.), Aol Feld Setr o] =] AR5 &3 (Dok-Go H, Lee KH, Kim HJ, Lee EH, Lee J, Song YY,
Lee YH, Jin C, Lee YS, Cho J. 2003. Neuroprotective effects of antioxidative flavonoids, quercetin, (+)-
dihydroquercetin and quercetin 3—methyl ether, isolated from Opuntia ficus—indica var. saboten. Brain Res 965:
130-136.), &% LDL = ~H = A 3}(Cardenas Medellin ML, Serna Saldivar SO, Velazco de la Garza J. 1998.
Effect of raw and cooked nopal(Opuntia ficus—indica) ingestion on growth and profile of total cholesterol,
lipoproteins, and blood glucose in rats. Arch Latinoam. Nutr 48: 316-323.) &% S & H 1%t} o]e} & r}okst
2%, 23E e o Euty A GE AT E AT 71 AE R ofE AR AT, AR AU =2 Ao R
AtR T HA e} u s A A= a8 ARE ARESHAY AL A, 2, Ve bR o R A8etar 9o A
Ao m e ISt Sl A= AlF el A A s A A H o vt 5o The A o ® o] 85 AL gl

Z'd Z(Opuntia humifusa)&= (F5)d A 27F S ofAEA ol A di & Alulsh=tl] A3 ¢ Opuntiady AJG O 2 A 5= 9
W1l % (Opuntia ficus—indica)7} A3 #-2 7FA7F 3L 1 ~ 2m7HA] A e Wi, £8 7HA1E 7HA M oF 30cmE A}t
A& 55 7M7kolsle] A wAsta FH 7] Agol= B d3t-27) Qe Aol = AESH HEdd sk 54

< AYaL gl

W o] o] FaLA} dhi= 7] &4 A

2ot AYEE o §ake] 7 &4 o B} QU ABS AEL AVHIA DWE F7) B FF 2 27)
Ar) £ o) AL AFHTA Aol R F7) B FEND F7) Ar) EF 427 HHBAGII )20
e wEsHe TahE vl Felsad g
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Adx 2718 -35 ~ 45T 2 5438 & =A7A%7)d A4 20 ~ 25%1 P ARSI GA(S]); BEAAZRES Hdx 2715 B
7= = GA(S2); Eadﬁ& Adx Z7]) Buro] £ ZFek tisto] 1 ~ 308]¢] ZFFE 71ste] 80 ~ 100°C
= GA(S3); 2500 ~ 3300rpmell A 10 ~ 1587+ AR GA(S4),3 AR & 1 A4S

ul
=

A 20 ~ 24X 2 A EFEF
Mg A Wdx F3

1__1__1__

J%T

Adx 2719 EilE 1:9 ~ 9:1 v &2 HFato] A Hs= 1(51) 10 ~ 2081 9] AA5=& 7Fskar 100 ~ 130T
0 <

A
A5~ TAZE FE3 GA(S2); FE NS o Fstar 5%9] SeladS A 7}0}04 A sete= 741(83'): FA NS 85 ~
ol A~

95Ca A 10 ~ 3082k A Abarshiz BAGHNE A7 A% A A £
AUz 22 A2, FAVEBAS DA AA2E7]E 35 ~ ~45CAA FA L FAAZ7] A 20 ~ 25417 2
23HE Ao, 40Tl A 244102 BAAZE o] iy A s, 47 FAAZ/E A2 FA-AE A 2H

(Labconco Freeze-Dry System, Stoppering Tray Dryer”} #&3  s1Z 3 (Labconco Co., P8 F Z8AL Al E] 24

AR A& AR

E A (S2)0 A 27+ Waring blender(USA)E A}-&-3lt},

AGFSHA (S A A dx FE2AAZA AALHE SHFE 5AAFT Adx 7] B2 5 S5l dis] 1 ~ 308
7hsle] AMgEE Zlolu, ulebAl = 200 o] ZHFE shete] WE e ik, 1 E8EEL 80 ~ 100T A 20 ~
24N 75t &= Aol 80T S frA 8t A 2441 7H5¢r 561 A o] npgbA &),

91 A1 23] B A (S4)ol A] A1 B @)= 2500 ~ 3300rpm o2 10 ~ 1527+ o] 52o] x| 1}, ul2k2l 517 = 3000rpmol A 1027+
ARG F 1 A AS AFEFE Aol T

Az Az Az, AHSASI)ANA ddzx S7]eF A= TR 2N 1:9 ~ 9:12 J&Fsto] Abgshs Ao, nhshz]
SHAI= 5:5 HlE = A =Feto] ARgsh= Aol

FEHAGELYAA FE2 A 10 ~ 2081 9] GAE 7heh= Zlolu, vhA shAl= 12v) o] AA G5 ek A
=2 100 ~ 130CelA 5 ~ 7A3Hg 3t F=38k= Al olu, vhghA s A= 110TC ol A 64172t F=8k= 2

A A (SAN = o ﬂﬁ}é}% AS3NANA AZzH FdE NS 85~ 95ToA 10 ~ 30&E3F E& Atshi= FolH, nfghz]
SHAE 90T ol A 2083 SEA 3= &%lv‘r.

o A= 71 A|2ko & Thiobarbituric Acid, 1,1,3,3-tetraethoxypropane, epinephrine, hydrogenperoxide,
glutathion(GSH), GSH-reductase, NADPH, t-butylhydroperoxide, 1-chloro—-2,4-dinitrobenzene, indoxyl--D-

glucuronide(IBG), vitamin C, folin-ciocalteu reagent, gallic acidE Sigma(USA) #A| &S AF838F9 . 7]8F A 2kS Atk
S5 A eFS ALS-SESl T

w o e A AXAE 8 By AR A Es g,

(F)AA2(GEGF obxbhol A A A dx S718 -40ToA 523 & A Z7](LABCONCO, USA)Z 2447 A% 3
ol AzxE AJdxE 23 7](Waring blender, USA)E 23 sl 242 wt=11 ZOHHJ FHTE 718 90T ol A 244 7F
7% =X

=
A28 $ 3000rpm, 1023 A4 el deds Adx F=4

A 2 i Ao A uy

AW Z o, A Z7)5h Av)E 55 W& 2 FFahe] AAT F oF 12009 FAFE s 110TAN 647 F5
FrHFEE Bbrix o). A2 o Wat 5%9) Lol nPe Wrhskel #A 8 Pl DAL 0T A 2083+ A A
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(FILYAE(E 7= 7H) 2 FE Fddte] 45U 2
T A& AT h_ (F)FFelvkae] ot
7] FEd R 27 A £F dae
: g/kg AZ 1ﬂb°k° =7 4 &
1< 18] 149 &<k AFef shavGE 1). olw) 2
}olzmo) pEE ey on dxat CCl,
14) 2 ml/kg AZ(0.5 ml-CCl/kg) AT o] ¥ &=
FFARsEITE CCl, 7o 24417F $- ether® Wt

st Al A a4z A e 5 -70C] BHashn B4

A 120g AF 9] Sprague— Dawleyﬁ]
AHEE 50£10%, 12417 5 k7] 9]
AbEEtl o 58 Al Akt st
Advtdd o R S 11]74 sfal Lsé—r‘%k% =
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H*W]L HEste] SR e dAg AFskslon 3t

ags X Xl
1= MMl (ED)
o3 cCl1,(0.5ml/kg, i.p., 24 hours)
33 CCl,+ &= =J1 2 =2A(1g/kg, p.o., 2 weeks)
412 cCl,+ 8= 2J| 2 FEA(0.50/kg, p.0.. 2 weeks)
52 CCl,+ ¥E=x £J| 20 &8 AA(1.59/kg, p.o., 2 weeks)
6 cCl,+ &A= =D 201 && A (1g/kg, p.o., 2 weeks)
72 CCl,+ A=z £J| 20§ E& AA(0.59/kg, p.o., 2 weeks)

AAef 4: FH AST. ALT 3 ALP 84 A

AST (aspartate aminotransferase), ALT(alanine aminotransferase) % ALP(alkaline phosphatase) &A1& NS Ak

Lo A 1587F WA] 8k ¥ 3000rpm, 1083 A5t 3 -S #2]38Fa2 kit((Daiichi Pure Chemicals Co., Ltd,
Tokyo, Japan)& AF-&3lo] & M5 BA 7] (Hitachi 700-110, Japan) 2 =335}t

6] 5 A IV wrg =7

7+ 245 0.15 M-KCl & %4 S o] g3lo] 10%-T A MRS "= 11 Mihar ¢ W © & Thiobarbituric acid reactive
substances(TBARS)E =43} tF(Mihara M, Uchiyama M, Fukuzawa K. 1980. Thiobarbituric acid value on fresh
homogenate of rat as a parameter of lipid peroxidation in aging, CC14 intoxication and vitamin E deficiency.

Biochem Med 23: 302-311.).

A6 6: 5habEL E A BA 24

7F22S 0.25 M-sucrose &N o 2 72333 600xgol| A 1087+ ]T']?.‘F/] gl T AL S FAYO R AR T
Superoxide dismutase(SOD) A& epinephrined] AHsAL3LE o] &3 H}H o 2 =231 9 tH(Misra HP, Fridovich 1.
1972. The role of superoxide anion in the autoxidation of epmephrm and a simple assay for superoxide
dismutase. J Biol Chem 247: 3170-3175.). A3} epinephrine?] &7} ’&i}%% 50% A= a4 FHEE 1 T
=2 3} unit/mg protein® 2 YEFN ST} Catalase(CAT) &4 2 Claiborn(Claiborne A. 1986. Catalase activity. In
CRC Handbook of method for oxygen radical research. Greenwald RA ed. CRC Press Inc. Florida. p 283.)¢] ¥
o we} 240nmell Al Hy,0,9] AR &5 57433 ymol/min/mg protein & A4F3FtH GSH-Peroxidase(GSH-Px) &

A€ 340 nmoll A NADPH ] 74 E 543} nmol/mni/mg protein® = F A3} H( Del Maestro RF, McDonald W.
1986. Oxidative enzyme in tissue homogenates. In CRC Handbook of method for oxygen radical research.
Greenwald RA ed. CRC Press Inc. Florida. p 291.). GSH-S-transferase(GST) &4 & Habig(Habig WH, Pabst MJ,
Jakoby WB. 1974. Glutathione S-transferase. J Biol Chem 249: 7130-7139.)9] ¥} 2 & =2 3}al nmol CDNB/
min/mg protein® & YERHA T}
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2 Al 7: Hydroxvl radical(OH™) &4 A =4

Fenton 8H§(FeSO,/H,0 )¢l ©]3] OH™ &Y A 7131 OH o]l 5] 4] . & §h-§-3}+= indoxyl-B-D-glucuronide® 344 =

AF-&-3le] 3}ehaag 7] (Microtiterplate Luminometer, EG&G BertholdLB96P, Germany)® =4 3} tH(Tsai CH, Stern
A, Chiou JF, Chern CL, Liu TZ. 2001. Rapid and specific detection of hydroxyl radical using an ultraweak
chemiluminescence analyzer and low-level chemiluminescence emitter: Applicaion to hydroxyl radical-
scavenging ability of aqueous extracts of food constituents. J Agric Food Chem 49: 2137-2141.). &4 A ==
vitamin C¢] A 5% 3} v 1.8} mole vit. C equiv/g o2 FA] 3} T},

A6l §: & sl stet

Il

A

i

A= 3lgE9 g% AL folin-ciocalteu Ao 2 HE JFES FYAI 7|1 BFFEAZE =439 t(Singleton
VL Orthofer R, Lamuela—-Raventos RM. 1999. Analysis of total phenols and other oxidation substrates and
antioxidants by means of folin—ciocalteu reagent. Methods Enzymol 299: 152-178.). 23}= &4 & gallic acid
E A3} mg gallic acid equiv/g o 2 F A 8F T}

AN 9: ghul A =

b 27 AN o] Gl A 2 Bio-Rad(USA) A] oF&- AF&-31o] 5481 tH(Bradford MM. 1976. A rapid and senstive
method for quantitation of microgram quantities of protein utilizing the principle of protein—dye binding. Anal
Biochem 72: 248-254.).

AAle] 10: FA A 2]

A= DE Yetiied, EA4 FoA-& ANOVAS Tucky test® #HZ3F3 T}

e

ol whE A A s vhat 2

I AST, ALT ¥ ALP &4

20| A9} 7o) AFA B EFAS A X8 7£(2 )2 A AST, ALT 2 ALPS] 848 273} vlaste] 71z 4.3, 4.7 2
L2 S7kekleh v, =7] G E3F 25 1.5 g/kg FAF F(50)¢] AST, ALT % ALP®] &4 & CCly w3} vl
shel 242 oF 45%, 55% 1 329 e et £7] Aol £ 9158 1 /g Fol @ 9| AST, ALT % ALPS| #4
CCl, 3} vlste] 2H7k oF 39%, 38% % 22% 14 8tAth 0.5 g/kgd] Fofoll oA E Hashs A ol EAA
FoAe gl Aow eyttt Adx 7] B FE M9 A% 1 g/kg FoI(3 )0l A 93] AST, ALT 2 ALPe] &
Jo] CCl, w3} Wl make] fo 4 oz 7423819,

At steRA = cytochrome P4502E 1] €3 £33} 5 o trichloromethyl radical(CCly ) = thAtelvh. A4 € CCly™S 3
XA 5o AEARET AEdt] ATV TS &4 7Y TS A4 HH-2-31¢] trichloromethylperoxy
radiacl(CCl;007) & st = A A 3qkst vb-g-5 ThA eko] Al Zute] FapAdol] G2 v Aol s a7 2= A
Iy 5 AzFsk £A4FS g sch(Weber LW, Boll M, Stampfl A. 2003. Hepatotoxicity and mechanism of action of
haloalkanes: carbon tetrachloride as a toxicological model. Crit Rev Toxicol 33: 105-136.). o] &]o] = Al 3t A =
theksl 71 d o 7 Al £ 548 Ve (Edwards MJ, Keller BJ, Kauffman FC, Thurman RG. 1993. The involvement
of Kupffer cells in carbon tetrachloride toxicity. Toxicol Appl Pharmacol 119: 275-279.) Al X7} 4% AST,
ALT 2 ALP 5ol MXZREH FE50] 83 X7 T718lR= o5 a4t 1 &4S A3 Y3 A 1= A8d.
wEbd Hdx E7] Fa e 14970 AAT 226 ~ 6 i)l M AST, ALT B ALP &/4do] 7] Evf £ =% &7 &
FE=N A2 gl Fadhes Ay dldx 27 ]l EF A2 2 7] E FEdo] sAEHEZRY S B3se &
H7F A& HoFal

L
Z
i,

S} ofl A~

¥2) E7] duf &3 A

r}oi

1 =7 & =59 Fo47F 3 AST, ALT % ALP &4 m|X|= 4

>(El

_5_
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AST(U/L) ALT(U/L) ALP(U/L)
= 170.4+26.7° 46.0+2.5° 170.4+26.7°
2z 738.4+60.4° 217.04+20.9° 170.4+26.7°
3z 466.8+108.5° 127.6+35.4% 170.4+26.7°
42 684.0+92. 1° 171.1+26.5 170.4+26.7%
52 407 .8+67.2° 96.2+34 .4 170.4+26.7°
6= 447 .4+153.1° 133.2+ 14,2 170.4+26.7°
= 680.8+97.7° 182.6+20.7° 170.4+26.7%

(Means within the same column with different superscript are significantly different at 5% level by the Tukey
test.)

i

24

ghel A3 ava} ukg 9 gharal

A

i

A}l BhEL 2 0] Eojo] o3 A wpatsluk-e Aol TBARSY) o273} v wale] 2.10) 2715131 0. %7] S 53
L% 15 gl Folat FAAE CCl, 23 Mashol o 45mel 145 nATHE 3. £7) Al £ 9
Fo] g ol M= CCl, w3} Wl asto] of 38%°] 742 RStk 7] dvf £3 22 0.5 g/kgo 2 T3 79 4%
CCl, &3} Wl ko] TBARS7F 7h2:8hs A3 Holt} B8 fo4L gtk Adz 27 8 2298 | g/ke A3
Toll M &= TBARS7} 9] 2 0 & 7F 28l i e},

ZHA 3 9 3“@} FAIHS A A AL 3tEr A 9 & SODe] & o] ¢k 30% FAsEgom Adx 7] du) 23
A 1.5 g/kg B 1 g/kg 7ol 4311 CCl,w+3} nmate] 22 41% 2 36%7F E7Fek At 3). Fdx 7] B 359 1
g/kg A Ao M = AL E e Aol o8] AT SOD EAo] frojd oz 3l Ey = AyE Btk CATS A4S A4
Bk A 2] o3& Wy} gl Ao ® YESTHE 3).

¥3) HAdx &7 A £ A~ D Z7]) 5 FEN FA7) 7F] KAL) 9E-S Superoxide dismutase ¥ Catalase@
doll M A= FE
TBARS(nmo!/mg protein) S0D(U/mg protein) CAT(umol/mg protein)

12 0.6640.122 5.91+0.60° 83.00+9.21°

2z 1.3940.14° 4.11+0.49° 80.80+8. 19

32 0.8140.107 5.62+0.50° 88.60+ 13.01?

4 1.1240.17° 5.01+0.68% 79.40+9.81°

52  0.76+0.112 5.82+0.50° 88.00+10.51°

62 0.85+0.10° 5.61+0.45% 85.60+9.73°

= 1.14+0.18° 4.88+0.30%° 80.00+ 10.67°

(Means within the same column with different superscript are significantly different at 5% level by the Tukey
test.)

GSH-PX &4 & A} sleta A9 93] Wal7}t gl Ao 2 Vel thiE 4).

GST® 735, At stetazell ofsf &7go] oF 30% #Hadtglon Adx 7] dvf 3 A2 1.5 g/kg R 1 g/kg] 2]l
of 3l CCly w3 ¥laLste] 242F 56% 2 35% 3|S5 ATHGE 4). Az 7] B 59 1 g/kg A Aol oA = A sheba
of olsf Zag GST 24 o] FH ez 3 5H A

ool Atz Adx £7] A £ A& B & FE o] SAZ A A& 2efu = A At} wke TS o AlstaL
SOD % GST 59 d4tst a4 &4 A48 s 5A7IE 397 9l Kol glrh
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F4) 3% 27 9] £ A H 27 B FEE Fo7) 719 Glutathion peroxidase 3 Glutathion-S—transferase
kS| oﬂ u] ;‘q A=
= O T

GSH-Px (nmol /mg protein) GST(nmol/mg peotein)
1z 8. 12+4.38° 98.50+8.78°
2z 07 .84+4.01° 68.67 +6.39°
3z 31.20+5.40° 91.38+ 10.56%
42 07.26+4.91 80.82+9.17%
5z 34.30+5.47° 99.10+10.93
6 28.20+5.31° 92.80+ 10.87°
= 29 0+5.24° 82.80+9.09%°

(Means within the same column with different superscript are significantly different at 5% level by the Tukey
test.)

At sherzel o &l kel SRS QoA A A Ak RS T8 8 eS8 sh=dl(Weber LW, Boll M, Stampfl A.
2003. Hepatotoxicity and mechanism of action of haloalkanes: carbon tetrachloride as a toxicological model. Crit
Rev Toxicol 33: 105-136.), °]+= CCl;00™ Bt ol 2} @44 3l H Kupffer Al £} S50 93k po}sk S aka A
o] Yol 4= tH(Edwards MJ, Keller BJ, Kauffman FC, Thurman RG. 1993. The involvement of Kupffer cells in
carbon tetrachloride toxicity. Toxicol Appl Pharmacol 119: 275-279.). Zt}stA A E A AE A2 34lsA|
ol G v As s ~2EYAE sty AdE A7 2 E B A stek s XX Fo] At a4 g
theFst S Holal 9t} Superoxide anions st AR HIAA SNLZRE HEE BEs= SODQ] 49,
AR B4 A% 5 2k A4sk A W37} Qloks B a7t @ik (Ohta Y, Kongo-Nishimura M, Matsura T, Yamada K,
Kitagawa A, Kishikawa T. 2004. Melatonin prevents disruption of hepatic reactive oxygen species metabolism in
rats treated with carbon tetrachloride. J Pineal Res 36: 10-17.; Jung SH, Lee YS, Lim SS, Lee S, Shin KH, Kim
YS. 2004. Antioxidant activities of isoflavones from the rhizomes of Belamcanda chinensis on carbon
tetrachloride—induced hepatic injury in rats. Arch Pharm Res 27: 184-188.; Chidambara Murthy KN,
Jayaprakansha GK, Singh RP. 2002. Studies on antioxidant activity of pomegranate(Punica granatum) peel extract
using in vivo models. J Agric Food Chem 50: 4791-4795.; Hsiao G, Shen MY, Lin KH, Lan MH, WU LY, Chou DS,
Lin CH, SU CH, Sheu JR. 2003. Antioxidative and hepatoprotective effects of Antrodia camphorata extract. J
Agric Food Chem 51: 3302-3308.; Szymonik Lesiuk S, Czechowska G, Stryjecka-Zimmer M, Slomka M, Madro
A, Celinski K, Wielosz M. 2003. Catalase, superoxide dismutase, and glutathione peroxidase activities in various
rat tissues after carbon tetrachloride intoxication. J Hepatobiliary Pancreat Surg 10: 309-315.). H,05& E3} Ata

2 Y3 CAT= AL 8 er A 2 2] & 74 == F7138199 . (Ohta Y, Kongo-Nishimura M, Matsura T, Yamada K,
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