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Effect of Superoxide Dismutase on Oxidative Stress of Reactive

Oxygen Speciesin Cultured Human Skin Melanocyte
SeoYoungMi - Nam Song Kim'

Dept. of Public Health, Graduate School of Wonkwang University
Dept. of Preventive Medicine, Call. of Medicine, Wonkwang University

To evauate the effect of antioxidant on the cytotoxicity
induced by oxidetive stress of reactive axygen spedies (ROS) in
cultured human skin melanocytes, colorimeric assay of XTT
and tyrosinase activity assay were adopted after human skin
melanocytes were preincubated for 2 hours in the media
containing various concentrations of superoxide dismutase
(SOD) before the treatment of hydrogen peroxide. Light
microscopic Sudy was carried out in same cultures.

Theresultsof thisstudy were asfollows

1. Cell viability of human skin melanocytes was
significantly decreased by 30 and 40 M of hydrogen
peroxide(H-0y), respectively.

2. XTT50 was determined at 30 M after human skin
meanocytesweretreated with 10~40 M of hydrogen peroxide
for 6 hours

3. The cdl vidhility of cultured human skin melanocytes
pretregted with SOD was increasad then thet of cultured human
skin melanocytes tregted with H-O-» dose-dependently.

4. Intyrosinese adtivity of human skin melanocytes, the el
treated with SOD showed brown stain compared with H.O:

%

treated cdlls, dark Sain.
5. In light microscopy, cultured human skin melanocytes
exposed to H:0. showed morphologica changes such as the

decreased cdl number and cytoplasmic processes, compared
with control.

6. In light micrascopy, cultured human skin melanocytes
pretregted with SOD showed the increase of odl number and
cytoplasmic processes compared with H:O--trested group.

From these results, it is suggested that oxidative Sress of
ROS such as H:0: has cytotoxicity by showing the decreased
cdll viahility, the increased tyrosinase activity and mophologicd
changes of the decreased cell number and cytoplasmic
processes. While, antioxidant like SOD was effective in the
prevention of oxidative stress-mediated cytotoxicity by the
incressed cdl viability, decreased tyrosinase activity and the
protection of degenerative morphologica changes in cultured
human skin melanocytes.

KeyWords:  Superoxide Dismutase, Oxidative Stress,
Meanocyte
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AUAEE A, 2544 HAashs A 2
A Al =2 ZAES DO7)= At Al S H]EsH (3143

,19%), 35 ZEAFSOAA A= AFA JF-dS
I g, AT AL FEEHA A
T-91¢13],1997), B FFA 9] o= Ao A A
2 AYA 9 A4S BAEHA sk FERE IX (3
A, 199), g0l Aot g 22 thaFet o] F- 49l 2l3}
(von-Zglinicki %5, 1995) 1 gtoll <, Tl ¢} 7o) o1 & =
& 7] 3 23F 0 o3 A7)l o) 3 A 1l oy} 7
S WAl Q1% et 4l 715, 1988). o5 1]F-9
&3} wstel 71 A P v A= AL W] 2po) A
O ZA At zp9)Ao] ) iell AE3HA| HH 1L SA] Tl
292k 7F A4 = v (Fridovich, 1978, Dalton 5, 1999), 0] =
AAAF FAA kAt 249 2EAFAA A4 3
34 4 9t

olg|et A5l H AEY A YRAEE FATOEA 5
9 FwskE 2k of2HChen 5, 1995; Dimi -,
19%), 710 F27) 9 2 M43 ZHLemer & Fitzpaeick,
1984, 9 -5, 1991), -Sxto|u} =3 9l ujobap 2 7 4

g5 ob718HA| FTHA 35 &, 1990, Kuwda 5, 1993). 53],
¥ 5-9] Hw-3}0] 7 2pelAlef of s A E teke] At
Zoof 9%t AglA AEF A+ 95 A 4 superoxide
dimutas(SOD) = B £3}9] cadase, glutathione peroxidase?)} 7+
& At Vs AT oEA IR AEE
& A G m(Liu 3, 1990; F7d5, 2002), 5Al ol A==
o] B 242 v gle] oot w2 =Eo] 1 (Polyak 5, 1997,
Shea 5, 1992), 23|} X3 A 2] Db A2 ] 47]32]
a2} - = (melanosome) o] A4S 1S S7HA 71 A Atk
(Kikuchi %, 1990; Oetting & King, 1993). ©] ¢} 7-& melanosome
o] §AL& B] 2 A (tyrosiness) @) B4 S S2AA U
S W A M AE A/4d3EH] witofl(Shibahara -5, 1988;
itz 5, 1990), I -0l 2hge] 7wk =27 9 22 9] 7Rk
Ao B2EF7M (Siz 7, 1991, & ¥ 7, 1991), ] 3
of Wb =014 Al A u) IE= 01 A] wWihka) 740 A 2 2
= T7HIHGigbd 5, 1990). whebA] A5 744 el
AR 93t AMgLA] AEY AL Figlof| o3 B 3A)

Jo
rt
AN

¥ SksHA 9] 24K (Yamamoto 5, 1983), WP A E 9
e T7HRCEA 35 1e8te] 113} | W] Ak
FFS A= 7P T3 A stuE dE A Stk
(Kuweta s, 1993; Lee, 1994). whehA] AF17goll A AF-af= 9]
Fo] Bt e spA| S 9l gt o)t o) shekAu 3FE, A
9 FEAF S DAY At AEY 2 o3 &)
Abst e S8l v g FAO 7HA AL Q= A
55 8813 QIHLiu 5, 1990; Isuizugawa 5, 2001). 44
2ol o8t AkatA AEGAE QA Webd A E8t ol
eF AR A Y FEA O] 24 BE0] 1L 53], A A
EELS FET oA Fepllo A et 5
3} 9] 5315 2 A 71 tH(Yamamoto -, 1993; Krude,
1999). o] 5 Ml 2] FAESHA O] /-2 EE 0] 1L A L]
2] A }AFakEE-SH(lipid peroxidetion) (Yamamoto 5, 1983), A 3
27199 4 9 A protein kinese C(PKC) 9 2 A%
AGA AN E G v S EA M ETAHgopteds) L A
H& sl el A 9l ohIsuizugawa s, 2001). B3 24
2o Abst A ~AEYAE AR TR o Ak
(excitotoxic aminoecids, EAAS)C] ] & Fx18to] 218 dd=
Ao g ol = st FAlol Al E AaAt7]
(nitrogen free radicas) 2} = 2H-8-5107 AFAAH+7] (oxygen free
rdics) Xt} 5AJo] wf-$- 73t peroxynitrag(ONOO-)2}= &
s A Et L e A SleKolodzj 5, 2000). B3 23]
=47 WA sk #eo] Q= gutamate TEAIE HEAI 3}
A ZA XY ZEYS S7HA AEAPE S 5
Fha g A QlrKSakaguchi 5, 1998). SODE= AAAS
AATH Akst a40 dF o7 AU A O OH &=
= 039 2 AT E HOR SHIAI 7| o]= ThA]
catdases} glutathion peroxidasee] o)l &3} AbAR Hajg o
A A A oprel J3FS v XA ¢=Th(Fridovich,
1978). 13} o} A 7kA] B Ak 9 AkslA A E g ol U St
ARA|SE M Z5A]714E E80] AL o] of st Aks}A] o] v
o2k g-of thst del tisiA & 2 LA QA FoH 1<
o] Wl M X & T4k 0 7 8k ol +-= o] o] §1A] oit},
mpebA] o] At wok JIA D F AN EE ABE &
AArA 8] AbshA AE Ao o gt A=A Yl 3aketA] <
21591 SOD9] 9 3S M|AEAYEE tyrodnese®] 24 2 3
Stedn] 7 A S Eoll dobr At st

HE o
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DAIAE

= Aol AR A v - E 2hd A £ (SK-MEL-3)=
Americen Type Cdll Culture (ATCC) 1| A -9 ko] AF-g-s1Si Tt

2) OFA| Az

= Aol AR5 SOD(SgmaCo)i= Eo] £85 o] A
e ool 0 8 HF 527t 242} 80 pgfud, 100 g/, 1 g/
me, 10 mg/mt % 100 mg/me7} ¥ = A GRS whEo] Aot
et

XTT(2,3-bis{2-methoxy-4-nitro-5-sulfophenyl]-2H-tetrazolium-
5-caboxanilide, disodium salt, Sgma):= 100 xg/me, 50 mg/ml, 100
mg/m ] A7gelE 74zt vhzo] Wokio] Bust & A A
G HF LT 3 eto] ARSI F Q.8 2 A vl
cFellof] H7ksto] ARg-skGiT

3 Al H

= Aol AFEF QLA 9] 2 d Al £ = RPMI
1640(Gibco Co.)Hli ] of| 10% fetal bovine ssrum(FBS, Giboo Co)
o] Zghe ujekolo]l A7 T 5X 10cdIswell &) W=
%6 vl &F-8-7 ] (well plate)ell 3kt 77 ShEE A2
T2 N7k S_E ufjeket & 2 Aol ARgalel o ufjekele-3
o 7+ 0 g wikato] FAoh

4) Ak A2

A AZFF < R A E A A X5 HO.7F 10
Mol A 40 pM7HA] 247} 2 3E wfj ok el of 4] 6 A 7F 5-QF wlj ok
g5 o9 Ja JF LA BT

5) @tskAl A e

AT A EZ B BT ol B35 72 A7 5k Hj
ool gkl Ao 10 pg/ml - 50 pg/ml 744 €] SOD7} o
2] S == 77 3hE wF Aol A 2 AJE F_k Aufoket 5
SOD7} Al ol w]A| = Q3 FAT 8 TH XTTU MTT assay
°] MCV#to] 100 ;M olslo]Hd 115544 © 2 g3+ 11 100-
1,000 pMQ1 7% F7H52 © 2, 1,000-2,000 pMo] T A 54
O F,2000/M o] ol F-54d © 2 IS

2. NE=d &4

N AZNES

XTTel 2] A 24 -& Mosmann(1983) 2] colorimetric
assy ] WMl SJsksitt =, SODE A 2|skA] &2 wljok ol
A A A EZ 5X 1A EFE laminin© 2 8 3 v
FE7)0NA 24 A7 E<F vkt viok $hE - oHAlE
A gl ste] 48 A7k Sk viFSIGTh vl k2 F AXEE
PBS(phos- phete huffered sdling) = 3 2] Al 2] gk th A
A 23 XTTE sllg 200 ¥ o] 37C, 5% COE 24 4
27104 3 A1t Fo uekatolet. mi g ¢ & g 4aFE

© 2 A3t v Hizer reader(Molecular Devices)= 450 nme]l
M FFEE 576t 23} vl w 2AFsESA T

2) FEper wa

@) Fetdn| g4 w2

SOD7} 1Az il b A o] n| 2] & G ak-S Fefst
2 #EE7] flste] A7} ujekal wikdr1E A4
F1°d2ke v 73 (TE-2000, Jpan)ell 3L 773 3k3lo.m 4
s AR E skt flske] oAl dn
AR 2 Zdstglt

(2) Tyrosinese 29 -4

kA E A gt QA 9] F e d A 25 PBSE 3 3] A A5t
3 0.1M phogphate -9 (pH 7.4) 0.2 1 3] A A &1tk A1 A
PE T ERANS Yol TTE 24 F27]0A 4 4]
bset Aefsigivh A g - ST E 33] A F v s}
SA- R AAE $ 8k w] 7 (TE-2000, Jopan) 0.2 717
SFITE B AGA o whE A o] g2 W & Batman
7 James (1966) 9] ¥ ol whskth. =, A-A [ 49
(+++), AT (+HH)] & vl Sl 24 (B (+), ok (+)] 2
S AS (0] 0= TE-5k3 T

3. A2 EA

2 A3 7] 2po) = tet R BABHSIT)

m. 2 3
1. MEYES

1) H00) A ZAEE =4
Q) XTT g
S ek gk

AE G2 FEY HOE H7Fst 39 IA 9T Eehd A
O NEAYEELS 7oAtz 9] A-F B 100%2]
ube A8 5tol 10 /M 2] 75 88.4%, 20 M= 70.8%, 30 1M
50.6%, 40 yM 46.6%= YEF o] = K5 T 2ol Hlsto]
28t 2228k tH(p<0.05) (Teble 1, Figure 2).

@ Al 7kel] o] 3t 3

XTTgkell o3t A EAEES 273 v ARSI T
A 7bol| W A ZAAEEL )20 75 B 100%<1 ) H]
aFo] A8l 791 3X 7} A 2] = 69.3%, 6A] 7HS 49.0%, 94] 7F
46.7%, 127171 46, 2%%. T Z-o]) B)8to] BF -2 8HA A
5} tH(p<0.05)(Table 2, Figure 2).
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Table 1. The dosage-dependent cell viability of human skin melanocytes treated with H20: by XTT assay

Tregtment XTT assy

H:O:(:M) Meen*SD. (% of control)
cont. 1088095 100
10 962+064 884
20 7.70+052 708
30 551+047 50.6*
40 507+051 46,6+

The XTT values of cultured human skin melanocytes treated with various concentrations of Hz20: for 6 hours. Asteriks indicate the significant

difference from control(0gM of H:0z). #p<0.05
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Figure 1. The cell viability by XTT assay in cultured
human skin melanocytes treated with 10~40 M
H:0: for 6 hours, respectively. The results indicate

the mean=SD for triplicate experiments. Asteriks
indicate the significant difference from control(0x
M of H:0:). *p<0.05

Figure 2. The cell viability by XTT assay in cultured
human skin melanocytes treated with 30 M
H:20:for 3~12 hours, respectively. The results

indicate the mean=SD for triplicate experiments.
Asteriks indicate the significant difference from
control(0 hour of H202). *p<0.05

Table 2. The time-dependent cell viability of human skin melanocytes treated with H:0: by XTT assay

Trestment XTT sy

HOA(:M) Mean=SD. (% of control)
cont. 52+042 100
3 3624027 693
6 2561018 490
9 2441013 467
12 241+021 462

The XTT values of cultured human skin melanocytes treated with concentrations of 30 M H202 for 3~12 hours, respectively. Asteriks indicate the

significant difference from control(0 hour of H:02). ¥p<0.05
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HjoFEol ol ) el A ¥ 5 Ca, Mge-free] Hank's
balanced st solution (HBSS, Giboo) 2.2 3 3] Al 4] 2 H.0.7} 30
(M F L2 L3 njoko A 6 A|7E 52t A2ty Hof
10~50 g/, SOD7]- 7_} izﬂg HH okon oﬂ}q 2 X7k =k A
A2 gk = XTT#kel &gt A EAEES vl v i i*}
atlet. 1 A7} 30 iM HO:RES] A o]l QlojA] MEAEE
& T2 100%e] H]Eke] 48.1%% LFERd ubE, 10 pg/ml 2]
0D Al efAl = HIAEAYEEo] thZatel] H|ste] 51.1%=
UFERSETE. B2 3T, 30 pg/ml 9} 50 pg/ml 2] SOD A 2] o A= 22}
516%= LEFT 53], 50 pug/ml SOD 2] A 2] o] A= A E A8
TE0] BAB%E LEFL o] = HO:REE] A gl v]ste] ml-¢-
128l 57 skl tH(p<0.05)(Teble 3, Figure 3).
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(D) h=

HOE A 2|lA] ok thatell = wiek 27l

2 W2 AAu b A £ 50] 7Y B et
0}1 AN, A2 AE =75 o] Adstn
(Foured).

(2) HOx A 22

HOE A 25t gzl SlojA = L7
o] WjefE7| 2 HolA el &

;2 o gy
32 ol 2
Loz [0

&g e AEE

YoR
i =
=70 A

Table 3. The cell viability of human skin melanocytes treated with SOD by XTT assay

Trestment XTT assay
Incubetion time of SOD(y1g/mk) Mean=SD. (% of control)
0 4621037 100
3OH:0. 222+015 481
10 2361019 511
30 2361021 516
0 391+0.28 84.6*

The XTT values of cultured human skin melanocytes preincubated with concentrations of  10~50 xg/mé SOD for 2 hours before the treatment of 30 g
M H:Oz, respectively. Asterik indicates the significant difference between H:O:~treated group and SOD-treated group. *p<0.05
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Figure 3. The cell viability by XTT assay in cultured
human skin melanocytes pretreated with 10~50 xg/
m¢ SOD for 2 hours, respectively. The results
indicate the mean=SD for triplicate experiments.
Asterik indicates the significant difference
between H:0:-treated group and SOD-treated

group. #p<0.05

Figure 4. In control group, some of human skin
melanocytes were formed cell cluster and
connected each other by protoplasmic processes.
Many of human skin melanocytes were grown on
culture bottle compactly. x 120



Figure 5. Some of human skin melanocytes treated
with 30 xM concentration ofH:0: for 6 hours

showed morphological changes such as the
decrease of cell number and the loss of
cytoplasmic process. x 120

Fig. 6. Some of human skin melanocytes
pretreated with 50 1g/m¢ concentration of SOD for
2 hours showed morphological changes such as
the increase of cell number and the cytoplasmic
process compared with H:0--treated group. x 120

Figure 7. Cultured human skin melanocytes
treated with H:0: showed dark stain. x 120
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Figure 8. Cultured human skin melanocytes
treated with SOD showed brown stain. x 120

HzOz— A2 sk A o] wjjok o1 A u] Fl e A F oA =
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A Tho] Aol whet A Ap 2 0 &2 MGl A EET]
o} A EA = FHEE o] AR A ko AEEe HHY
ofg] BoFo 7 ¥ g thFgure8).

v. 1%

M 2] =3P7F X8 &= 7ol = Ml 2] p-galactosidase?]
D25 ] 38to] (Dimii 5, 1996), lipofusain®] -4 3} 22 A
E 1318 Ao] 7}k Flthvon Zglinicki 5, 1995; 1@,
1997). o] ol whe} Al 21 0] A=A o] ¢} o] Z) & ¢
foso} 22 AlEU A s AGA A &S T (Dimi 5,
1996), -5 Aol MZFAE& o Aleh= pa3e HI %S p2IWAFL
oL} pl6INK4as}t 22 AatE 2 &4do] 78t drt
(Samo -5, 1997, Bringold<} Sarrano, 2000). 53], E/d4kA 9
Ak AE A ofost ojundt 22 il Ake] S A
o] &} (Ddton 5, 1999), 8-oxo-guanine} 70| DNAZ A+3}a}
ol Tda & 7 v B4 AN} UA g thdo] Qlee
ojw] 2+ & 4 ItHChen 5, 19%). 3] 71317} X1 3 & = 7
GOl = g FA 2 99} 22 s d e Aol e o3t
7} A== A 1 cyclooxygenase(COX)E H| &3t
NADPH oxidase 2 xanthine oxidase9} <& a4 E0]
superoxide(0-2) 2} hydroxy radical(OH-) 3} 2 AbaAl3719)
ke SN o2 A AEYAE UE it
HoHE/E S, 2002 7137 5, 1990). WHbA] & Ao A=
HA DAk AbstA AEH ATF ufok QIzte] - dehd
Mol m| A= FEFE AR} fl8te] 10~40 M F 22
HO.7} 212t 9k v ol A 6 A|ZF &<k 242 A 2f gk 4
I A gh s ke nlEsto] MEAEES AR AN ZITH
E3],30 M 0142 HO:9) A7) el A= T 3ol n]ato] Al
FAPEEC] A9 50% o5k LERL o] = tZatel] st
frolahAl Zhash 21 0% ERE T (p<005). £ A3 A
H.O7} vl & IA T F-dlebd A ol 548 7ML &5
D53 A H(Chen 5, 1995). H.0:0] 5240 Bvhe A 2] 3
HO:7} Al 2ehs 5ok & Al 2eke] XA AR Abg)
AlA B A SRRSO o ato] M 2SS sl
73 oL Yamamoto 5, 1983), B=+ H:.O.7} A 31 DNALE
RNAS} 22 A& SN 02 A A9 B 3HE
dhsto] A EAYEES] TS 7SS 7S WiAE
+ 9ltHChen 5, 1995; Krude, 1999). 72]1} 38 0 2= H.O,
7F A EY bt A S AASIIAY EE 5 A
ARG A ¢ whed o] 2] AR A (mitochondrig) o} 22 Al 3
A713E EIAA B a4 S AT O EA A
A= Uehlle 7ol 2 A& A7 tHLiu s, 1990).

1

A, o e gt o] 2] stz A A2t HO 7 Al ek &7
AL 3 AU E Fo7F A5 AEA7| o] o] oF Atk
BT S A e S 2 o7 AztE thFidovich, 1978). &
A2, B A8 o] A 2831 XTT assay7} A E27] 742 AL A
o] g} WA g wedo] Qs aeEl & HO: 2 Akt
A REY AT 2LV RS GASAS A dret
A7} tiMosmemn, 1983). H3, 12 A of| A H0,2] AH3}HA]
AEH AT W QA A A Lo 1549 ZoR
UrEbske). o] 2 3t A 1= Borenfreund 5-(1988) 2] 1ol 4] 1.
W 7 E 3}8kokA) o S-S coloimetric assy ] F7HEHMCV,
midcytoto-xidity valug) 0.2 A3t} ¥ A-e] 7% MTTH0
ko] 30 ME Hol 154 0 2 JERiTh ghH, FAksHA o]
UZER1 OD7} HHG:C] 4keha] AEH o) A= 3kS
ZAbst7] 91kl SOD7F 10~50 pg/ml = 2H2t 3+ v oFl
oA AT FEZ A EE 2 A7 53 AA gt £ o] <]
8-S AR A7 30 M HONHS A2t AE oA =
MEAEEO] 2ol H]ste] 481%% YEhdd] H]sto]
10~50 pg/mt SODE A 2] gt A& tof lojr = Al s
OJEA 0 F A EAEE] TIeF3 . 53], 50 pgmt A €
A= 846%E VFER} HORHS A2t A3 o] H]5he]
o $- -8-9) 81| Z71aF5 THp<0.08). o] & B A3 o) A=
Aol A2l ek SOD7} H2029] 4Fs 2] AEHAE A A
O M HOE EAE = AEE B o s Ayeta AZE
(Ddton 5, 1999). Liu 5(1990)-> 31 & & <18t =/ SOD
2 A2 et A3} 24 o] 3akslrh ol H © 2 4 SOD7} A
g4 ~EY A fadt a7t Qioka Baskglet o] =
2 A5 X3S & 4= Q1SN 3, A3 9] E]Z AL
A 8] GA ALl QlotA] ok Q1A ] - e Al o] HO,
ThS A2 Ao M s AEEe] AA 3 [vl-$- et
(+H+H)~7F8F (++1)] 5 WHE, SODE A A 2] 3 A el o=
20 g M [HF (+)~F5 (H]H ) o] et A=
D7} HG:2] AFeA AEGAE 71438E0 24 vfjok ol
T F-dlehd Al £ tiros inae®] E4& A3 a2 A7}
= thBartman} James, 1966). 3], tir- osnases AL 9]
AbslA] £ oJsto] 8493t o] AbshE |2 A0
tirosinasedl] 93] =92 & 1 o] thA] =37 =(dopa
quinon) .2 W H & FHadhd o A rhLerners)
Fitzpate, 1984; Spritz ‘=, 1990). 31, 2 218 o] Jatedn] 74 4]
2] QlojA HOE A2t Ao A= T z2toll 1] s}
o] MAEFE] g HEst] MEE7]9) AN} 22 A2
34 W3S Bt} o]E HO0 AFsHA AEY AL B
AeA MEAYEE] A4S Yepiths %58 243
AR TS & ¢ Qltk 53], MEE7]9] 24 A2
A3ds 2 WAl sk o] Q7] Witell o) HOGeo] Abksh4]
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2EHAZF A EY G A Al WA S o) ol g
1 2 (ribosome)o |} lﬂﬁié J1™4 (endoplasmic reticulum, ER) 3}

2o A EL7)0| &5 + Aatet . Az tHKrude,
1999). 84, SODE 4%1?4 g A gl JlojA = HORHE
Al et Ag ol vlsto] M X2 F7h ML E7| A e
WA 9 22 MY A] W3S B9 02 A SOD7F Al A
Ego|ut T IA G S HOL| AbetA] AE A
FHH ol 2l o2 AAZHATHLIU 5, 1990). 9] F - o
FIEE HO7L o] 8h s i A AbeA-f7] 2 32 s =
o] g A7 E SOD7} sFekA Rk B3l Akt
715 AAAZ A AYZHac), 2oy @Akl Abs)
A AEY 2 ti3t AESA71dS B 28] 11 8]
FstoAx = Az FAsAE B8t Az ALAA,
AP T 22 vpofst Sl AAZOE A7} o
FojAof gk 71 0 2 AZtE ),

s
H

—

V.4 &

GA¥shAl SOD7F EAdAtka: (ROS)9 Atsa] AEw 2o
U A= GEFE Yotry] el WA A eI A
2|9 F B2 AFAHOE ol FE R A2ls
o] HO:O ME5d& MEAYEES S8kl o 5t 01
o t)st SOD2] < &2 colorimetric assayel] o] 3k Al EAE
5 ]3] yrosee) 92 233905, 10 HOS|
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