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<Abstract>

In order to investigate a pathogenesis of liver damage induced by skin burn, thermal injury was induced by
scald burn on entirely dorsal surface in rats (total body surface arca 30%) except for inhalated injury. At S
and 24 h aficr scald burn, biochemical assay in skin tissue, serum and liver tissue were examined. The effects
of burn injury on the levels of glutathione, lipid peroxide and on the activities of oxygen free radical
generating and scavenging enzymes have been determined in association with observing of histologic and

-63 -



ultrastructural changes, measuring_the protein concentration in plasma, and counting the number of

intravascular polymorphonuclear leukocytes.

Post burn 24 h, the content of glutathione was decreased (47.50%), whereas that of lipid peroxide was
increased (37.01%), and the activity of supcroxide dismutase was diminished (p<0.001). Thus decreasing the

capacity of oxygen frec radical scavenging enzymes led to oxidative injury in skin tissue.
In liver tissue, at 24 h after scald burn, both the content of glutathione and the activity of catalase were
markedly decreased (p<0.01, p<0.05), thus the imbalance between free radical generating and scavenging

capacities has been induced.
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HZ 3¢ gxe 94 A g FAH EX8%
29 34 @xe 28.1%7F Multiple Organ
Dysfunction Syndrome (MODS) Z4& Ho|H,
MODS $tate] 78-98%7F Atiel ol2rii sttt
(Huang et al., 1998). 135 MODSE 33 €79l
QAN wi§- 8P Aoz wozm AT, opH7t
] MODSY wH & dhf) - Xgsted B oHes
3 9= AFoltk MODSE tetd] tiakstn F4 9]
g Q9o e fus)ed dHY $& T A 9N
(trauma), MBZ (sepsis), TA 283 3¢ Fol
B9l oolth 53] MODSE A%t 200 Bt 3o
2 Q1% Fale] AMES ol /I $83 Ul
st Ho] gt} (Barie and Hydo, 1996: Aikawa,
1996). & gge dA3 R3AguozAe IR
(protective skin barrier) & A o2H ojxpA 0.
2 =2 Hded fEske o] s, o|HoRREH

e i Aylel B (multi organ failure) o] 5]

o
i

o] AAFelAA ol2A He AP S AAA B

(Hansbrough et al., 1984). 259 MODSe] tigt |
efaiel etz oS v Al st obF B iy
714 e &R Eslm = AA oot

e aA AR HEH FYo] B2E B op)H
v 2 YAHE 349 Aae A2 delslan o AT
sAst 22 A Ale £ R o] BgHez
ehdAl slo] FAle g2 AzeA o s & 4
& 33 3P FgE Aololr F9 sl disfMe
AFatA] o712 st

A2 oz gwd b 229 &4d U Rug
S A9 RW, Sabeh et al. (1995)2 30%9] total
burn surface area (TBSA)7} f IA&w 3 2%
Ul MDA ke 2715 1 glutathione (GSH)Y &%

[¢]
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2 z+agon 3o, Youn et al. (1998)& 20%
full thickness burn ##A121 & x4 Fikalst $7t
H 3 GSHY &3 catalase BA %/t ZHAdrta 5t
Ak, ®3F Haycock et al.(1997)& 3% sPfeo g 3
A3} 8 %% (antioxidant scavenging capacity)¢]
#23) 2+adcia 319 FPMRE QlE &4o] HiT
Ae-& FAsIAct. &9 Gurbuz et al. (1997)& M3
Sk 3 270l 2b 22 W) 5379 4] Uehdtin
stol A ZESol o AbslE EA4do] ZYd Aol
gt stch & ohE 7 &3] Aol ta] Wang et
al. (1986)& 20% TBSA 4 glANA 4 58 =
7] o W mitochondria$
dehydrogenase®t cytochrome b, c+c9l #4de]
"o n sk 7 £430] A g Ad 28 fEdT
31 33k

9)sh o] ] o2 FEEE 7t Sl g d
T BnEo] Tl wRE Azt glot, Sl &
4 dFE A Soprz] gt opet o} 2 7A] 3t
dog g Bf Zr19) £47)NE HEd) YA o
3%l Aot Wt & AddMe dad R1E
& TAR Bol 3oz A &£471AS Rajatad]
RAA fiel l5A Fiel Az} Foluch $-45z]
Zhe 713 dloll A E ol 83l HF S REF O
& Asety g Ba) 1 239 EANASE HE
3 B3zt asich

o succinic

k=3

AYEEL Sprague-DawleyZ +3 BAHE digd
PE2Aery FPste APFEE 2YAR (S



ANSt B FE3] FEIEAM, AWk 20£2T, &
% 60+5 %, 18] day/night AHFEE FA7F ¥-2
d AMAGA 15Uzt A g AMSS ARG S
& AF 300g Helel o)A B74E B3 E ketamine
hydrochloride® wF3A1Zl thg, Spector (1956)¢]
Al uel 5Zde €& Ftm (30% of TBSA!
total body surface area) 100T && 1023t #<l
% Zbz} 5AIZb 24A1 Foll A A REZS
Ze Yoz o3 3 $EY " #m 22T ER
1023 W3 F 247} 5A1 Fo} 24212 ol A3
Art.

APFEL AA] 2447 ARE B FF3p%oH,
2 AAe 4dF ¥ 1l dFAI0 HA
e, ether 713 o] 8 HFA S oje} /&S
the By giguo 2R st YA A F, 7
5 223 94 4¢ AR T 2U9E Belo %
& TR 2 ol Folsld S AAS oS A=

stgict. SRz e Pt FEH-E 6em’ 2712 A3
of Ztzhg ALEAE F4d AHgsid. AT E

o
=

A2 30837 AR F- 3,000 rpmel A 15%3E

A4 Felstn Y S Aol Y3ty &4 A AHS
atsict.
2. GSHe} LPOS| & &4

1) GSHE &% &3

7 A% 24 4 GSHY #% 532 Ellman
(1959)9] whidl Fatact, 23] vkl AN A4 Fol
4% sulfosalicylic acid 0.5mE 7}5ta AdHELF F,
45 d¥FE 0.1mM 5,5 -dithio-bis(2-
nitrobenzoic acid)¥+ 0.1M 1439 (pH 8.0)°l
d3o v3-AlA A€ p-nitrothiophenold %315
th. GSH &3 23] g ¢ pmol 2 EA SIS

2) LPO 33 &3

27} & 23 F F3A A ¥ (lipid peroxide)
2 Ohkawa et al. (1979)9] el Z3lch. & &h
AR &9 FAdA4AE A4 2484
thiobarbituric acid §4# 7}4 ¥-gA1A A7 BH-&
532nmellA FEEE St dee =4 1g 2
nmole MDA (malondialdehyde) 2 ZA1315ict.
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3. ZLEdr £F

BIH

1) A2 5] ZA]

Hag 3 Oy 22 AdRE s 1gF 4nle]
0.25M sucrose 9% 713 g, W 3}l glass
teflon homogenizer2 vtAlsi%c}, of v FAYE
ZYAHEYY)Z fractionationdt mitochondia ¥
3} cytosol ¥8& AUct. o] $ mitochondria £
catalased] ST o] AM-3IG oM, cytosol ¥

O

y=

xanthine oxidase, glutathione peroxidase,
glutathion S-transferase, 121l superoxide
dismutased] A% ZH o AF831ch.

2) GPx 8= &4

23 B3 23 U GPxel B E EH L cytosol ¥

& A48l Paglia and Valentine (1967)9] Wl
Z3t3t}. Glutathione 7132 2842 NADPHE Al
2} 37 25ColA 5% B ¥ESAA 340nmolA F
Frel WES 2Hoigh. BAE B9 9 Ingo]
1% F¢t 4314171 NADPH %% nmoleZ HA 3131 th.

3) GST 4= &4

w8 22 ) GSTe 84 % 53-& cytosol

& AMg-3le] Habig et al. (1974)9] el #31
t}. 1-chloro-2,4-dinitrobenzene (CDNB)z}
glutathione s 71A & 3t 25CoNA 10%3t ¥-5-A17]
= 9 X" 2,4-dinitrobenzene-glutathione
conjugate Y& 340nmeilA &% sttt A= ©9l=
HANG Fo shid T 1mgo] 14 FRF W33t
of BAAIZ conjugate?] %S nmoleZ VERARITE

4) Catalase A= &4

7tz} 9% 23 mitochondria ¥ 9} catalase ¥4
£ £%)& hydrogen peroxideE 7|2 Z 3lo] 5=
BAEE 240nmlN FBEE AT EAFRAS
(0.041mM™ - cm™) & o] 83l Y& 423} Aebi
(1974)9] Wi F3lart. A= B9 e 24 549
Fol Eid DA 1mgo] 18 Ftel wHgsl 7hAA|
71 H20z2 %% nmoleZ BA| 8%t}

5) SOD A= 4
7tz g% 2349 cytosol 8 W SODY] A =E



hematoxylin AHE4Hsle] AAH =g #&3HE Martin
et al. (1987)¢] "<l Z& 0.1mM EDTA7L ##+¥
50mM 14tstEed (pH 7.5)¢] 106M hematoxylin &
£49L 7H8 25ColA HgAlA HAE hemateind
560nmell A A sl asel B4 A3t 24
T 99 Z4AYL WA g3 43N o F9
hematoxylin® AEAEE 50% AAshe F=S 1
unit® YeRi i,

4. EAXz
21 4YE Bel vng A FARAE RA5E

0.052 3t& Student- Newman-Keuls multiple
cpmparison test® AAI 8ttt

24

I.
1. 5 F=Z 2| Wt

1) GSH$} LPO9] 3%

FalAA 54 229 GPx9l 7149 GSHS ##
o} FEjatidl o AAERl LPOS #EF H
& 2% AT Table 1, Fig 19) JYehidch.
GSHY] g2 3 gt 2443 3 =270 vl sk
0.541+0.244°14 0.284+0.0202.2 47 50% 2 |3
kg Jehigl®, LPOY #3e s 8 244
7t & o) Pkl viwele £ o 6.939+1.1014]
A 9.509+2.694% 37.01% Z7tEIo) AR o=
Fal@ ztole gt

Hag

Table 1. Changes of dermal GSH and LPO contents in dermal scald burn-injured rats

Normal 24h
Parameters
(n=7) Control (n=6) Burn (n=7)
GSHY 0.577 £ 0.151 0.541 £ 0.244 0.284 = 0.020
LPO? 5.719 = 0.538 6.939 £ 1.101 9.507 + 2.694
Each value represents the mean®S.E.
Unit : 1) #moles/g of tissue,  2) nmole MDA/g of tissue
% 180 4
W GSH
160 3 LPO
140 -
120 4
100 +
80 -
60
40
20
0 T T
Control Burn-24

Fig 1. Changes of dermal GSH and LPO contents in dermal scald burn-injured rats
Each bar represents the mean S.E, and indicates relative percents to the control.
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2) FafAta QAA 2SS4 a0 ST 3 2tz 0.025+0.00114 0.016+0.001%
S 9 24X|7F T TR 23] o] SEAAR 0l 36.55% (p<0.001), 32.388+1.539¢4 15.557+

et Eiol ZPHNAE HESY] H8 Faldh 1.3762.2 51.97% (p<0.001) 2= Uct. w4
MAA BAQ XOg fEA &4 SOD, catalase, catalase 42 3.766+0.9520014 24.620+6.629%
GPx, 1213 GSTS] $4 WEE Table 2, Fig 29t 2 5.534 (p¢0.05), GPx #4-& 7.479+0.559414]

t}. X092 €42 1.609+0.074¢14 0.621+0.084% 8.329:+1.869% 1.12v] F7t= 2t
61.40% (p<0.001) 4= 2, SOD% GST ¥4 =

Table 2. Changes of activities of dermal oxygen free radical generating and scavenging enzymes induced by
dermal scald burn injury

Parameters Normal 24n

(n=7) Control (n=6) Burn (n="7)
XoY 1.446 + 0.070 1.609 + 0.074 0.621 + 0.084***
S0OD? 0.024 + 0.001 0.025 + 0.001 0.016 + 0.001***
CATY 5.292 £ 0.530 3.766 x 0.952 24.620 + 6.629*
GPx? 7.717 £ 0.735 7.479 £+ 0.559 8.392 + 1.869
GST? 29.695 + 2.169 32.388 + 1.539 15.557 + 1.376***

Each value represents the mean£S.E.

* . Significantly different from control group (p¢0.05)

*** . Significantly different from control group (p<0.001)

Unit : 1) nmoles uric acid formed/mg protein/min
2) unit’/mg protein (* : 50% inhibition of autoxidation of hematoxylin),
3) nmoles Hz20z reduced/mg protein/min, 4) NADPH oxidized nmoles/mg protein/min,
5) 2,4-dinitrobenzene-glutathione conjugate nmoles/mg protein/min

Cordrol Bune

Fig 2. Changes of activities of dermal oxygen free radical generating and scavenging
enzymes induced by dermal scald burn injury
Each bar represents the mean =+ S.E. and indicates relative percents to the control.

“ 3 Significantly different from control group (p<0.05)

#% ; Significantly different from control group (p<0.001)

’
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2. UxZ{e] Hst

1) GSH$} LPO 4%

Aoz od +zA W #3844 conjugator?]
OSHe) gt X A2 e) Y4PHS Sotrs] 9l
3, 2t 2% 2] GSHS LPOY o3 wiEg A4
7= Table 3. Fig 3% 2t} 2t 23 F9 GSHt
LPOE B% 3PF 5AToAM ZAE Ut} 2442

oA Z7lEe e Bied, GSHe 5A7Tol
0.112+0.01°1A4 0.044+0.012 60.71% (p<0.01)
s dn, 2487072 0.105+£0.0190A4 0.061+
0.012 41.90% (p<0.01) 2 A=tk LPOw= At
oA iz vimsie] 0.015+£0.001¢04 0.013+
0.001% 13.33% A5 AR 242 TeME 0.016+
0.001¢14] 0.01740.001% 5.88% F7I=IALH §7
Aoz fof aol& gl

Table 3. Changes of hepatic GSH and LPO contents in dermal scald burn-injured rats

Normal 5h 24 h
Parameters
(n=7) Control (n=6) Burn (n=7) Control (n=6) Burn (n=7)
GSH" 0.109+£0.011 0.112+0.010  0.044 £0.002** 0.105-£0.008 0.061 +0.002**
LPO? 0.011+£0.001 0.015+0.001 0.0133+0.001 0.016+0.001 0.0167+0.001

Each value represents the mean=S.E.
** . Significantly different from control group (p<0.01)

Unit ; 1) #moles/g of tissue,  2) nmole MDA/g of tissue

% 120

100

8¢

60C

40

20

‘ t
Control-5 Burn-5 Control-24 Burn-24

Fig 3. Changes of hepatic GSH and LPO contents in dermal scald burn-injured rats
Lach bar represents the mean S.E. and indicates relative percents to the control.
# ; Significantly different from control group (p<0.01)

7 23 2 alakAh AAA B XOg Sl 5A 5491
SOD, catalase, GPx, 283 GSTe| AU FS 53
& A2 Table 4, Fig 491 FAl8kAch. X029 42

2) frolaka A R A fxe B WU
satoa Qe 7122 Ul felitd AAA B &
7 549 2] o/ |HUAEAE LolE HHoR
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zes wzsle] 5AHEAlA 1.7610.13414 0.86
+0.372 51.14% Z&S0vhrt 24X301A 1.59+
0.132.2 thze] 85.34% FE7HR] F7H=dtt.
&R\ gt 2 2k {2l g Afol= HolA] ¥t SOD
9] 7% 32 F 24X A 27.82+2.65904 31.04
+2.43°28 11.57% 2715103, catalase 5A1ZHE
ol A 70.15+3.9991A] 65.15+5.382 7.13%, 2413t

oAM= 70.14+6.01°04 52.79+1.49% 24.74%
(p€0.05) #H&SI ATk GPxe] 842 7 @3k 84 A
ol Ael HolA ¢k Wi GST| A+ ofzte] Wsts
Byed, dzTd vadtd B F 5AEdM e
488.50+45.5114 562.75+25.228 15.20% 57}
HA 0 2402HEe M= 2818 0.59% i o] Ve
Wt

Table 4. Changes of activities of hepatic oxygen free radical generating and scavenging enzymes induced by

dermal scald burn injury

Parameters Normal 5h 24h

(n="7) Control (n=6) Burn (n=7) Control (n=6) Burn (n=7)
Xov 1.79+ 0.21 1.76+ 0.13 0.86+ 0.37 1.86+ 0.24 1.594 0.13
S0OD? 28.01% 2.88 26.05+ 2.10 27.22+ 2.65 27.82+ 265 31.04+ 243
CAT® 69.79+ 7.71 70.15+ 3.99 65.15+ 5.38 70.14+ 6.01 52.79+ 1.49*
GPx? 2291+ 1.23 23.89+ 0.92 2455+ 1.78 2447+ 093 23.46+ 0.60
GST® 469.12+13.94 488.50+45.51 562.75+25.22 482.29+4750 479.46+35.32

Each value represents the mean+S.E.
* . Significantly different from control group (p<0.05)

Unit : 1) nmoles uric acid formed/mg protein/min,

2) unit’/mg protein (* : 50% inhibition of autoxidation of hematoxylin),

3) nmoles H202 reduced/mg protein/min,

4) NADPH oxidized nmoles/mg protein/min,

5) 2,4~dinitrobenzene-glutathione conjugate nmoles/mg protein/min

Controi8

Burn-24

Control-24

Fig 4. Changes of activitics of hepatic oxygen free radical generating and scavenging
enzymes induced by dermal scald burn injury
Each bar represents the mean+ S.E. and indicates relative percents to the control.
*# ; Significantly different from control group (p<0.05)
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V.

Multiple Organ Dysfunction Syndrome (MODS)
& )l $- thest 9oz e s AT 1 g1
old71A) ¥aA 1 $IA) ¢¥ct. 53 MODSS] el o
% ok o] Sglo] glu 3MY A ob7]E) &= MODSE ¢
& 2 A& Az Fert g W, 34 A B
A71d) olAe 9L sokshs A2 AlFs] sAdsjor
& EAlE wolEddz|a g}, ofof & HA¥dAe 8
g ol &sle] 4S8 (30% TBSANZ v, %
z7A A9 &4 H3E FalA A L A5A &
2e] FAQWsE Fole] gopuzl sttt 2Elm ¥
Higoz Qg 7t 229 £4% fedhe 4U& ¢
olR7] 9&), 3t 23 Wl Aalldth YA A2} &) 5
Ao FANES BASIth

2 AYe MODS7E vj 4 &2 Al Ulo] JPHE=
SIS A& e el 2UPastE ad
o2 3lajo} @t} upebd 2441k Ulg] WS B3]
gon, takgt GAJAAEZEe] Aole AT s F
5A1Z TRE YR Ao T A5 &4 ¥t
Uehlr] & B0 NS s 4% F 541, 244
o2 g

A &8 e B3 2364 vl GSHSE LPO
Fasle Amew GSHY d3e 47.50% #4s
Qo A AnpatstEel ek dlzew) vt 1.37
u) Z7lsle] Vehgeh, faldth A Hie) A
Ao gustd e QA A2 X0 84 3t
A} 24A12F F 61.40%9] AAE] 74 (p{0.001)5 9
Uehdth, dSA 2459 W3E Avpd dxzds
lmsled B © SODE 36.55% (p€0.001), GSTE
51.97% (p¢0.001)¢] 84 7142 B3, catalase &
Az gzEa vlzste] 5538 (p<0.05) F7I=eol
bt 3Pl 9% oj2d she AFd uh fle
W, st olg AR vl WA e 22
oz A% AR oqAXH, AR 24 W -
A3l zhgel BRdo] op1HNES 4 & AU

B Ay 2 B¢ 38 X0 B42H HelA
xanthine dehydrogenase®] Fej2 ZA3ci7t 4ksld
o2 Agslo] superoxide®} hydrogen peroxided 4
Aate &ioln (Halliwell and Gutterridge, 1989),
HEA &2 SODE superoxideE hydrogen
peroxide® A #A]7]3L, catalaseT hydrogen

_70_

peroxide® AAs} BE Ha)sle Aiolth, 1gx
GPxt GSHE 7142 ©]431 hydrogen peroxide$}
hydroxyl radical® && #gAl7]= Hioln, GSTE
GSHY conjugation FAd z&ste Zdolt
(Cotran et al., 1994). weby Ugkx oz olg} e
ol A 2 B B4R EFER 2 WY
Felarae) 40 ARE sl 23 E4E 9o
= Aoz g2l Y (Leibovitz and Siegel, 1980:
Freemann and Crapo, 1982). ¥ A4 f&fita
= Adshe T4 2 A8 BAS F9T 29,
P f 24417 ol W2 23] 0] GSHY d¥2 3
25203 LPO9Y 32 Z7iHdnt. ofzid Axte g
Ao 93} Fa)4tA9l superoxide, hydrogen peroxide
2 hydroxyl radicale]l 23 W &3d Aoz 44y
o, f$o] SOD¢ GSTY E4o] A8 AL faid
o} 233} 37 HEA 5a7%e] AstE AA Pt
Htg-o] 713 Q7] WFo2 Azt
7+ 27 GSH e dzad vnsly st &
5A17ER0] 60.71% (p€0.01), 24A7+& 41.90%
(p€0.01) Z&HAx, LPOS sk ¥z gikict.
A BAAA ase HEA Bie B4 T 23
W felata A £ X0 84 M 8 54
7 & 51.14%, 2473 & 14.66%2 4A2&8 RA.

H=A 520 AS, He0:29] 8l Fel Boldhz GPxel
FYzE W37t A2y catalased] BAEE 5413
oA 7.13%, 24M7HENM 24.74% (p€0.05)9] &
A ZA2E< vl

7+ 23 W GSH a2 2 (Youn et al., 1998:
Sabeh et al., 1995)5191eu} LPOS] ek & HslE
o)z} e3tc}. Popper and Schaffner (1986)¢l ]38t
w 7ZH X W] GSHe 242 GSH conjugated] 3/l
2719 Ao GSHY A7t 3719 S i, &
Aol H LPOY sl glo] GSHE %ol Zad 2
2 8 W felatre A Fe] met GSHAE 2t Al
xz2Re £3AZ 739 4792 9443t (Adamson
and Billings, 1994). 22z #8iid4 sl5A EaE
o] &4 WsldlA 3 z2 e ge] SODY 842 o
7t Z7HE e} catalased] @40l A3 24 (Youn
et al., 1998)51c}. ol9} g wsiAE falita
#7150 Astz wr|gol b 23 Wl fajads A
7o} Al 5A2) BFPo| Zus)o] H0: ¥3)%9 I
g Ztag s 7+ &40 fdE A (Chow and

£
L)



Tappel, 1974: Leibovitz and Siegel, 1980) 2.2 K
o7t} Youn et al. (1998)% 20% full thickness
burn®] Az}, 343 48412 Foll GSH F#7 catalase
9] gAdo] st #AHAaHAckn gl on, Sabeh et
al. (1995)= 30% TBSAY] H¥-3Md-& 2t22 YWGSH
e 29% FaAiia sl B A3 Aol 9A
st gUck. 8119 Youn et al. (1998) LPOS] ¥
o] 3P} ¥ EAF R {3 Wisle glov FUtdn
3 gto] B Agate Aol A E B

AgHoz B A4 g dFAEe] dnsaty
FrFal B 4 de /M faldth sl 5A 8491 SOD
9] 843& AAIA IR 23 ] falatare £3HS &
Z3tn A fastEe Y4 L SA7A B
{Cetikale et al., 1997). 3} A5 34 A5H$
Tzt Ho] d#e] F¥F histamine® 2 I#
234 Zo 249l #al (Till et al., 1989)2 & %
g Fulslo] Azt ¥ F DAl AR {4
A e}, olge) A 24w s Y7o £¥HY
o7 £8A W Aol 2AE1 (Burton et al.,
1995: Till et al., 1989. Demling and LaLonde,
1990: Hatherill et al., 1986) XO &4l Z7}s|Al
"l (Burton et al., 1995: Till et al., 1989). X0
848 a8 Ul faldae] $3& oprjsta, A
A E A Flel B Eo] AR WA Eo) &
71etA 8ot ol 34 &84 Ul 43 oSS A
o] ER050] TF T AT FrEdtA Brh gk
nAEgA o 3 23] X S o4t
& 2z et slof b A tiateldol %t Faitd A
A AEA Eie] BFY, dFWgozE A3
oxidative stress B4 & FFUAA 7 QX &35 7}
el =l Aoz a9kt 4 )

A9k st e A] (Peter et al., 1999)9} 28
Z18-9] W3} (Faunce et al., 1999)& %3l
MODSE A3lA7le 5 HE tieksln £34% 25
B3l o] FolA 2 U= Ao AMdelAlRt B A¥ AnE
M 2w, 7t 28 A oM A5HA &Ato] it
<H 232 GSHY #4249} catalase?] ¥4 A3}
o 2% et WA s EAY BFE oEel A
o & ettt

o
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V.2 &

el olg F R £4do] 2t nxe TS ok
71 Skl AAE o] g3l R JAE K= & A
zt 5AIZE, 24713 F AshErE RS B8l b 2
4o wy|AS HEs) BuAl st 879 Mt
e 551 '8 23 (total body surface area
30%) 100 B2 1023 $9£74 glo] 35 spirs
7hetet, Ay o W 24, Y, T =
2 faldtk YA Bl S 5A A #§4 W
g ZA s

Ay A7, sk F 73 23 Y glutathioned] 33
& 7t (47.50%)8 wha AA Aitske g3e Fot
(37.01%)91c}. 28] 1 superoxide dismutase] &
Aol Z+A (p(0.001) =] RalAta Al EA 7159 7+
2 o 229 43tA o] FRHULE ¢ U
o}, 3t 239 A% 3 - F glutathione®] &)
75 (p€0.01)=l 2 catalased &4 9A| 74
(p€0.05) 591, fralata slEA Ao BA zide 9
3 f8l AtA AL Al 5A Ea Alo]s) Ed¥ el 2
#HE oz vehgr

[]

3

rat
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