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Effect of Hyuntogobon-hwan on Antioxidation Activity
in Induced Aging Rats

Woo-Suk Choi, Seok-Bong Kang

Department of Internal Medicine, College of Oriental Medicine, Dae-Gu Hanny University

Objectives : This experiment was done to evaluate the effects of Hyuntogobon-wan(HTG) on antioxidant capability and
lipidic concentration in blood, both of which are presumed to be related to aging.

Methods : 12 week-old SD rats were divided into controlled group, uncontrolled group and HTG group. As controlled
and HTG groups were given subcutaneous injection of D-galactose(50mg/kg/rat), at the same time HTG group was
administered extract of Hyuntogobon-hwan(270mg/200g). HTG injections continued for 6 weeks. After initial injections,
blood was drawn from each group and the following were measured: the activity of SOD, GSH-px, catalase in erythrocytes,
TBARS value, concentration of total lipid, tryglyceride in blood plasma.

Results : The activities of SOD and GSH-px in erythrocytes increased significantly in HTG group compared with
controlled group. The activity of catalase seemed to increase slightly, but it was barely noticeable. The concentration of total
lipid in plasma decreased significantly in HTG group compared with controlled group. The value of TBARS in plasma
seemed to decrease slightly, but it was barely noticeable.

Conclusions : According to the above results, Hyuntogobon-hwan has an influence on aging by virtue of activation of
antioxidative enzyme systems in erythrocytes and concentrations of lipid in blood plasma.

Key Words: Hyuntogobon-hwan, Antioxidation Activity
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A8l E5S 1] 95t D-galactosed x3}7}
FEE AF KEFEAN FEES FAT F, 3
819 superoxide dismutase, glutathione peroxidase,
catalase®] €4 % Ao| IRERRLY TFF &
A%, FAARY F2E S da o3 A
g d97)dl ®mdte vhold)

0. ## 2 &

1. B & A

D) B

105% Sprague-Dawleyd 57 375 74]3}o)
2797 dH 3 AFPH B (24+2T, 40-60%, Fof
124)7F 1Y) 150-300 Lux)oll 4 nduistala(ze
WA 21.1%0]4, ZAH 3.5%0]8}, 2% 5.0%0]
3}, 23R 8.0%0)3}, T 0.6%0)%, §) 0.6%0)4,
HEAhE AHSAZAT HPFEL 3 ey By

The Compositions of Hyuntogobon-hwan(HTG)

3o stainless steel cagedl| A AFS-3IYaL, AlE 9 &
< AHEA HEFE vk 7zt = ATl
400+20g1 HES AEe AHS3IAT

2)

£ Aol A AHEH GAlE dlstetign F4
e Ao ARG Ao, APpIEe <
BLE> £28 KERANCE 3 o §3e
ok} 2ol ST

2. BREFE

1) EEEREe] Wiy

1275 2] SDA| 8FHE ATHEHE 124 £XA
A fEEEFNormal group, F#HH)T} D-galactose
2 EREF(Control group, ¥H¥), LAEEAN, RE
(HTG group, EEHHOZ o] 2 BEol 6uial¥
w7 st 4ot
EFRE ofd A& k4] i n3Atse Y
657r S5 SEItATh B2 D-galactose
657t H3FAlst =3tE fstvh. B
D-galactose S 6571 HatFAL FAl] Xk
EAKN FEE 270.0ng200g 3T Fostsict

2) &b FE

EIEFEE D-galactoseZ I)3FARBNE W
HE  AFEEHTE D-galactose(Sigma, USA)E
50mgkge] &2 19 18248 11-124) 657 4
o7 i ystFAretath

ro it alo

BT Cuscutae Semen 8.0
EAVLE Rehmanniae Radix Preparat 8.0
220 Rehmanniae Radix 8.0
FREES Asparagi Radix 8.0
IS Liriopis Tuber 8.0
FL S Maximowicziae Fructus 8.0
i Poria 3.0
1LgE Dioscoreae Radix 6.0
R Nelumbinis Semen 4.0
A% Ginseng Radix 4.0
e F Lycii Fructus 4.0
w B 3.0
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27 RS 3A17 B osigste 02m
filter(Comning, USA)Z o343 @IS  rotary

vacumn evaporato(EYELA, Japan)oll q 74$} w28}
Aok o] FENE 80T deep freezer(SANYO,
Japan)ol| A &HAI7F T3 ¥ freezer dryer(EYELA,
Japam)2 2447} TRt FAAZS S LlEH AN o
712> 82.0g(7&:22.16%)& Po} o]F Heo] Do
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5) Mo FRiy

A7l FRE AEEEL 12242 42X
5 diethyl etherZ v} A)A 7JE3 2 10 FA}7)
T ol&ste] A Flg A ol F
AN ddeus wREly] 98] 3.8% sodium
citrate 8- 0.2 WH-Z coatingdto] AL-g-shdtt.
A" FAe FuHe AL WA 9s)
EDTA(ethylene diamine tetra acetate)7} S0}9)%
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AT 2,800mpm, 4To)A) 3083 QAE
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hematocrit

7] ZA7}A] -80°C deep freezero] RIS}

6) M#Ee] thiobarbituric acid reactive substance
il E

Yagi'®e] WS o]l 87 9] thiobarbituric
acid reactive substance(TBARS) &2 =514}
B2 204000 1/12N 34F 4mle} 10% phosphomngstic
acid 0.5m¢E ¥ 5E7F 9A 3 & 3,000rpmol] A
1057 914 2 2)(HERMLE, Germany)ato] A3
Ao welw, AR 99 BAL oA Sl u
B30 ol ool FABY R4 2w
thiobarbituric acid(TBA) reagent 1S 718t 2 &
o ¥ =A% thehd] 231 95°C water bathol A 14]
oF sfFAl AT o 7o n-butanol 3miE 718l
£ % 3,000rpmel| Al 15837 A4 al st
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cence spectrometer(Perkin Elmer, LSS0)Z excitation
515nm, emission 553nmof A A &t 4 T}

7y AufiEkS] superoxide dismutase {E¥: JE

Y9 superoxide dismutase(SOD) A& A
g7 g 20042 10mM Tris-ImM EDTA
buffer(pH 7.4) 1.8p0E 88 A)7] &, o] hemolysate
o] chloroform#} ethanol2 ¥-xB|7} 5:30] HEE
= £-HG hemolysate K3 2] 0.48] 7F51al vortex
2 AsiA 284 & 42 thE hemoglobing A
ATt 4719 28008 FFHTE 7Fsk 20,000g,
4ColA 307 P42} (MICRO 17R+, Korea)d}
o A 4L SOD BAE ZAe7) A s
do.z o]g3rt. SOD B4 Flohe 9] ¥
08 2439+, xanthineo] xanthine oxidaseo]|
AAsEaL, o]
ferriccytochrome  C(Fe™ )&  ferrouscytochrome
CFe)z #x7l=d oW SOD7F EAlshd
SOD7} superoxideol| tiall 748} cytochrome C
o BAXEA} prEE elE o83l 248
= WHE ARSI 0.1mM EDTAE &-§-3
50mM  phosphate buffer(pH  7.8)¢f] xanthine¥}

cytochrome C(Fe™ )2 23 T3t & 25CE 43

213 superoxideE superoxide”}
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A7) b 2ple] EAAE S0uE 7hehal, AHg 3
Z ol xanthine oxidase & M-S A|=xste 50E A7}
AN #A ferriccytochrome C2| &-¢lo] WajEe= AEE
550nmoj A 30 7HAO R 3§ WA RS
ol SODY| B9 &4 AZ+ ferriccytochrome C
o] UL 50% "= SOD2] %E 1 unitO &2
She] Liehy e,

8) FxMEke] glutathione peroxidase {&H: HIE

A@F9 glutathione peroxidase(GSH-px) A2
Flohe"o} g o83t stk 487 4
gdlof] 108]¢] FH5E 7Iste JE7E §3A7
1 Al ZEHFSFE o] hemolysateS 3)X3 Z
Drabkin8-9%£- hemolysate®} 1:19] H| &2 &3 &}a]
hemoglobin (Hb)-& cyanomethemoglobin®. 2 %3
A7l & GagoR AHEEY

GSH-pxo] E4&4L& GSHpx7t #49¥
glutathione(GSH)T} H,0,9) WH3-& ZRAJA 243}
8 glutathione(GSSG)o. 2 FHEA7]|2, GSSGe
glutathione reductase®] 28 © 2 NADPH2| HE 1t
of o] #AFHQ GSHE H=d], o] 35 ve

NADPHE HE wiotA 332 wx 9= 238

NADP7} Hthe 948E o433t Tubes] 0.1IM
phosphate buffer 5004¢, 10mM GSH 100y,
glutathione reductase 10045 Y11, E49 100LE
H7Kske) 37CoA 1087 wigAZ F 1.5mM
NADPH 100425 ¥o] thA] 387+ A AT 7]
o] g} 37CE vl 12mM t-butyl hydroperoxideE
71eted wk$-g& JfAAIZ] ¥ spectrophotometer 2
365nmof| A 30z 7t o2 357F GSH-px2| 848
45t it 9|2 ep A 714 1 unit2
153501 1.0uM9] GSH7} Hx3,¢] 280 = GSSGE
A EE AE Feisd.

9) Rk catalase ¥EME IE

Y79 catalase 4L Johanssony} HakanH"
9 o5 RSt 487 @EAL 1099
10mM Tris-ImM EDTA buffer(pH 7.4)& &8A|71
% 0.01M phosphate buffer(ptl 7.0)E 3 48le] 54
Qo7 A3t 250mM KHPOs-NaOH(pH 7.0)
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3000, 100% methanol 30040, 0.27% Hx0» 60405
polystylene tubed] 31 oj7|o] EAHUE 60040 7}
3] 20°Co)A] 2027} shakingA)7]HA] gH3-o] &
o]1}A) 3+ 3 7.8M KOH 3004E 7}3te] wk8-& %
A7) 3, 342mM Purpald £HE 60045 7}k
20°C 4] 1087} shakingA]7] & 65.2mM potassium
periodate S 3004 7kt HANZTh ©]F 9,500xg
oA 1087 YAEMICRO 17R+, Korea)X|#
spectrophotometer(DUS30, Beckman)Z  550nmef| 4]
EPEE ZH3 T formaldehydeS FFEPo =
dto] Ao BEFAOZHE XS AMSIAT

10) B EOE v WE

A 545 BHEAE A9 AH8E 57
ol A 38 povine serum albumin(Sigma)S FF
g0z dlo] ZAFAUT. WA 2.0% NaCOs,
0.4% NaOH, 0.16% sodium potassium tartrate, 1.0%
sodium dodecyl sulfate(SDS)Z Z §8l= solution A
9} 4.0% CuSO4$! solution BE 100:1(v:v)2 £33}
o] solution CE TEAh &4 5044090 solution C
3nE Hrlete] AoA 1087 WA F 7]
Zagko] 2843 549 phenol reagent 30045 2
o Aeo|A 4587t HASNAT 54 660nmolA
spectrophoto- meter 2 ¥ 474 &3} 99t}

11) mige] FA, AT BE JE

el A 2= Fringsd’o2 2339
t}. & 1000 ¥ HS0. 2mE H7MskL
boiling water batholl A} 105-7} 7} sle] AEeAIZ
3 jce cold batholl A 5E3F W7 AT A o] &
A 100402 F3) Smé phospho-vanillin reagentE
7b5he] 37C water bathollA) 1587F vjoFsle] w2y
A7) o] & Ao 583+ YA F spectro-
photometer(DU530, Beckman)Z 33 540nmofi A
Hl AT Bael FAAY FEE GPOPAP
Me ol8 ki EADE ek

3. AT
EE 5AREHL A=$-§ SPSS(ver. 11.0)E ©}
&3te] AAstgth 7lesAEE £4s B3 4



Aol Mo SHgS BA+RFARE Qo3G0
W, 7t HYitel #Fo4dL ANOVA test with
multiple comparisons (Duncan's method) 0. & H-A5}
Rl FYFFEL 0.052 stk

{7
A%E/ULO] ol AdAikgtel] WA= FIF
& @b sis)
substance(TBARS) &5k =33 43} normali-o|
36.04+3.94nmol/100m¢, controlyto] 47.52+6.98nmol
/100md, HTG o] 39.93+4.40nmol/100m¢ = e}
A% 7 Aol BAME o8 Aot s

thiobarbituric acid reactive

(F=1.224, p=0.322, ANOVA test)(Table 1).

2. FRIIKS| superoxide dismutase(SOD) &t BL

LHEARMNC] AP P s EAES %
ol FAl= PEE dolry] s dtslEs
superoxide dismutase(SOD)2] &A1& 43 @.u}
17.28+2.33, controlwto]  10.60+0.98,
HTGo] 13.34+1.380.2 Ueh} &g 71 zjol&
SAH0E  fes Aot UROHFEA0TI,
p=0.039, ANOVA test), T} 8] 1/(Duncan's method)
2 Folof 2 U Aolel K94e AHY 2%
controlio] normaltoll B8] §-23HA 4819,
HTG0] controlol] Wl&to] Z7hehs AFS e
WA tHTable 2).

normali-o]

Table 1. Effect of Hyuntogobon-hwan Extract on the Plasma TBARS Levels in Rats

Grou No. of animal Plasma TBARS levels Duncan
p : (nmol/100m0) grouping
Normal 36.04+3.94" A?
Control 47.52+6.98 A
HTG 6 39.93+4.40 A
F-value: 1.224%
1) MeantSE.

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test

* calculated by ANOVA test
Normal : not specially treated in 18weeks-old rat
Control : D-galactose(50mg/kg/rat) was injected for 6 weeks

HTG : treated with Hyuntogobon-hwan extracts and D-galactose(50mg/kg/rat) for 6 weeks

Table 2. Effect of Hyuntogobon-hwan Extract on the Erythrocyte Antioxidative Enzyme(SOD) Activities in Rats

Grou No. of animal RBC SOD: activities Duncan
P ) (unit/min/mg_protein) grouping
Normal 17.2842.33" A?
Contro} 10.60+0.98 B
HTG 13.34+1.38 AB
F-value: 4.077

1) MeantSE.

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test

* calculated by ANOVA test
Normal : not specially treated in 18weeks-old rat
Control : D-galactose(50mg/kg/rat) was injected for 6 weeks

HTG : treated with Hyuntogobon-hwan extracts and D-galactose(50mg/kg/rat) for 6 weeks
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3. FRIMEkS| glutathione peroxidase(GSH-px) &4
24t
CHEAAS) ARTANY RasEsse B
go) RRE 9Fe Yol s PAHEL
glutathione peroxidase(GSH-px)2] &42 =43 &
3} normali-o] 0.147+0.019, control>©]
0.002, HTGo] 0.118£0.0142 Jeh} A9 7} %
ol FAHLE g A7l UANSH(F=8.124,
p=0.004, ANOVA test), t}5 H]2(Duncan's method)
& Foto] 4 AYt Zpoje fofde FAT A
HTG*0| controla*ol| ¥t o3 F718 vERY
ATHTable 3).

4. FRINFKS| catalase ;&AM #E
KEEAIC] AEFAMY A EAE 2
Ao mX= FFS dolr 7] 5 ibgtEased

catalased] XL =A3 A normalTo]
5387.68+184.58, controlito| 4650.26+85.83 HTG
o] 5017.96+377.652.2 Jeh} Hg 7t Aole F
ARo® $e8 2o]7} QUUTHF=2.216, p=0.143,

ANOVA test)(Table 4).

5 MmEER x| 2 SAX )

YHREAR] BF AAFE VAe 9T
olr7] {3 AN FAL = =2l
normal#¢) 185.33+22.78, controli-o] 321.00+ 38.36,
HTGZo] 263.83:224102 e} Aw 71 xole
AR FIF Aol7h YYOPF-S.58, p=0.015,
ANOVA test), TFF ¥ m(Duncan's method)E %3}
o 7 Az Aold FoI4e AR A% control
o] normalto| ®lE)] fol8tA Z7)59, HTG
Fol controlo] BlE] 7AEE ATS JERA

Table 3. Effect of Hyuntogobon-hwan Extract on the Erythrocyte Antioxidative Enzyme(GSH-px) Activities in Rats

RBC GSH-px activities

, ‘G;oup No. of animal (unitng protein)
Normal 6 0.14720.019"
Control 6 0.070+0.002
HTG 6 0.118+0.014
F-value: 8.124*
1) MeantSE.

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test

* calculated by ANOVA test
Normal : not specially treated in 18weeks-old rat
Control : D-galactose(50mg/kg/rat) was injected for 6 weeks

HTG : treated with Hyuntogobon-hwan extracts and D-galactose(50mg/kg/rat) for 6 weeks

Table 4. Effect of Hyuntogobon-hwan Extract on the Erythrocyte Antioxidative Enzyme(Catalase) Activities in Rats

5387.68=184. 58" AY

Normal 6
Control 6 4650.26+85.83 A
HTG 6 5017.96+377.65 A
F-value: 2216*

1) Mean+SE.

2) Means with the same letter are not significantly different at a=0.05 level by Duncan test

* calculated by ANOVA test
Normal : not specially treated in 18weeks-old rat
Control : D-galactose(S0mg/kg/rat) was injected for 6 weeks

HTG : treated with Hyuntogobon-hwan extracts and D-galactose(50mg/kg/rat) for 6 weeks
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Table 5. Effect of Hyuntogobon-hwan Extract on the Plasma Total Lipid and Triglyceride Concentrations in Rats

Grou No. of animal Plasma total lipid Duncan Plasma triglyceride Duncan
P ’ (ng/100mp) grouping (mg/100mL) grouping

Normal 6 185.3322.78" A 76.67£14.68" AY
Control 6 321.00+38.36 B 82.50+13.62 A
HTG 6 263.83+22.41 AB 85.33x16.71 A
F-value: 5.584* 0.086*

1) Mean+SE.

2) Means with the same letter are not significantly different at ¢=0.05 level by Duncan test

* calculated by ANOVA test

Normal : not specially treated in 18weeks-old rat

Control : D-galactose(50mg/kg/rat) was injected for 6 weeks

HTG : treated with Hyuntogobon-hwan extracts and D-galactose(50mg/kg/rat) for 6 weeks

o HPEEA -0y, Oy, - OH 59§54 AMbtiA}

4 AR =& S4% A3} normaldt
o] 76.67+14.68, controli-o] 82.50+13.62, HTG:o]
85.33£16.7108 Ueht Ak 7t xfole FAASR
o8 zlel7h §ITHF=0.086, p=0.918, ANOVA
test)(Table 5).
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WIS 7HE7)E 9ol =8 E1L, senescence) 2
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£ Az} Aol ne} Ao AW A
A e Ased, R W -4 - A%
=3le] MESA AN FEjd 7)5F BE -4
S8 Az Aol AFHE HAH

A3 A datnl, wie] Sdou wr e 3
& BU%33 5o wangel Yehhs oEA9

-

relh

BAS =3p71de] e oy A F free
radical theoryo| m2W 2ASE 4Bldle RE AE
A= Abaol A FdlE free radicalol] &} M Euj
2alA Eape] A go] AW Wiy} A Hn”.

Free radical ¥H-3-& 424 = B4 52 Az}

o A9l AAATe] FOAARE 71 Berd T

E 9z wke-E 4= 9l peroxyl radical(LO

O - )o|u} alkoxy! radical(LO - ) 5ol 28] Lottt

2425

o) free radical> &k, ©hld A = wE
AEW AdEAE HA WA FA) 71, 53 A
xere]l B AhS 3SAA Al et Fat
e WEA T REN AE5L RPN o
23} free radical®] A&ureol A S} -3}
of #odsie, w=shEo] JlEA AW zH 24

lipofusin®} #2belAd 5¢f free radical ¥HE-4F
o] Z7eote AL A deA 013}5,24.27 Az
2 AL HaEd &3t free radicalo] &3+ I}
A A e s Aol 7
A 7 R AR s e i | A S 0 U 2 G B
T;]rl3,28,29.
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o) Bo) e male) 9918 IA KK ERAL
B HE BEAHZ Jrn 9o’ O MR
RS EES w3l 2 d9o® AZ3n
AT ol s <M - EEE RSN E
“KEEE oA T st K] A TEUL o
AT, <HEBEE - JF - #RnE>" e K
o] BEe =39 7Hg 2 9908 AEsYo
o, <HM - LERERS'S <8 - REB A
= BRY iz el o Ag9H, mRHE
£ 8o S HESol RET ¢ Aty 49
33 gk

e fiEme] 4Ho Ke BHEde AL
08 AZAE, FAHY WOz e KT
W, R, R A, ORIANE, KEEs|
o) #FAEEH”, Wirmstd EFEEHSL 23S
Adte FES 248 AL AT

THEEANS <FHROES m#® Hgom
A, B, PR, K%, AZ, BT, 1L,
SR, K, FRT, MT 5 o FER FAEo
o, Lifid B FTE st EErEslT
FgrsEety i aEste At Aok

<gE A PPV ot LEEANS] WAL
Bl 2 AMuiF Rl AkT) Wit TS st
I D 28 ABEARS 4758 Zolu, A
F Pl Ve, ZREIERESI L KFIL S
#iadke &%) o B mel, LiEe ¥
B, FRAEEE T APTA-S RN HOMRE
3oy, AZe KWTR, BhAE, wisle 350l
Ao LS A8kT LEE B B, BT
WIS, SR, B TR AT B0
Feishe (ISR [, W, B, SR e
BE0, AW, FIAS, FRTE R, R, A
PRSI T Ml T WAk, WiFEmele 5%
QloP* whakEIm, EXS, BOLMSIEE AAHo
E RS RESA st =38 JAeke T%ol
A& Aoz AlEHTH
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2, Pon, WK, BH, &4 5o HUAE o8
AR ERETE 18T A7 B FHAAE o
48 4% Fol ANen®, wEEe o8 49
oz U2 LEHI ARk e WER 25

) eRithER-S =3he SDA dFdl F43
o g asol LS ABYL, e EEA
KPS kA RIET ARHIER-S SAM (senescence-
accelerated mouse)d]] Foste] dikElaFo] US
& ettt = programmed aging theoryd]
7+ st d TR K0S AT e A7 5
o] gl o}, LEEAAY e A4FH AF= ¢l
At

ool B QoM e K&FEAN | ool HHEH
grats 9 5 Adszo vAe 9IS 19
st 1258 9] SDA AFE EWH, HEN, B
FoZ Ui HiERel FEIF-> D-galactose 33}
FALR =85 fdsta mErOlR 65 B9 X%
AN FE2ES TF5 59 A7 548+ &
A AFHEY HPFo FikgtELAG SOD,
GSH-px, catalase®] &4 2 849 [REBRLY
&, FAL - F9AYY FEE SAAT

SOD: #AAH4 scavengerZA] AbA9] thA}A
oA 71 WA AAEE superoxide anion radical
(-02-) AAZE EAE 2829 OE HHEAA
0% HoO,2 WA ITH2-02- + 2H — O, +
2H,0.)*™. Glutathione® =& ZZo] E¥x3lq
AFe) §2 L AE A WAVFE 53
3h, 53] AR oo gt who], AlEee] {A],
129 SHY|Y #A], o]EAY] &% F AEFHA
Zz03 242 3z QP GSH-pxE glutathione
€ A8A7)1E #HAoA  hydrogen peroxidaset}
lipid peroxidase 55 A|A3= &E42ZAQGSH +
HO0, — GSSG + 2H,0) olgd HAdA
glutathione reductasesf] 9J5te] thA] AT
Catalase= A EZUY oA A28 44AS A A= 54
ZQH0;, — 2H,0 + 0)) AA Y BE F2 77
EA8, B8 143 HETo] Yo] BXHTP

£ AFdA = SODe &4E S43% A, 3}



& T HEHrl A= SODY &X4o) o4 3l
Al 7284 31(p=0.039), FEafEol A= SOD &40
Hiaktol wate] FoA A kel AEgE o
BRI GSH-pxo] SAE HEEHAINE F94
QA ZAaskar, gt M BB Blste &
oA Al F718HATHP=0.004).

Catalase®] &/ EEaEFo] Hititel nliste &
e ABE eppet el ge g ol
RIS Fog AP AddNE soDu
GSH-px= 123838 #F94¢ Yehsoy
catalase= 40FHo| A FoAle] Vehd AowE H
oF APERe Fao] g Anz 4HT.

BRIEES YA B3t 244
27) Weae] WA SAz AAsd 239
£ fEshe AeE LA low, thio-
barbituric acid(TBA)e] ¥F2-E2<9] thiobarbituric
acid reacting substance(TBARS)$I#FS- A 2kE-A15)
of HABALe FE DAY # AP Free
radicalo] BEsA|akakg 2RE5te] X AAASE
(lipid peroxide)S WHEIL o] 7o dhild WA Zo
oele]sh s 2
lipofusino] FAJFc} o]e]3dt EX3pAukakate) vt
<& ﬁﬂ@oi dojip AlEAH L. =
radical A1 FEstE =R, BEX3X| e Agl=
A FE ol A O‘Oib}ﬂ free radical ¥4 WHg- o2&

1 FAIA gatsiz s

A e LAFEFN] 7 NH Hitst
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243 A3, Hho] Ktk wste 7iale
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5o ARANE ¥, 7, A% % 82 XA
el 2o) foa FAaFAEY o)=L BE 32
F4 ool wstd APFES AHEEIPOr, B
A A Foio] YEA %e AL HPF5E
47 Bag A9 AzEd.
A% F7hol mebd BAe] Ao} Ach
A g Z7le FUA4sE U A94S
Z77Iga Basa JePt et A8y

AA A7) AEae] g Ak
olel whebA whel 7|5 WEIE Hal
o, ﬂ* zt A 39 11 ‘Ez] 1@39,] Ay

™, free radical ﬁ\_ﬂ 715 X]’o‘]—lxlﬁ EnPAR TS|
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3 494 429 477 92 z Ao Apmd,

ZHEANS Feg s ATetr] Hst =
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