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< Abstract>

The effects of scald burn. injury- (40—45% of total body surfacc area), there were not inhalation and secondary
infection, on the histological changcs and the . levels of oxygen free radical generating and: scavenging enzymes
have been determined in liver tissue of rat models. It was found that derma) epithelium was left out with edema
of dermis layer and hydropic: swzllms of hcpatocyte& Bumn injury . mcrcased liver weight (LW./B.W.) and
serum aspartate aminotransferase: q_:ouwnt (pThe- data of this study suggest that liver damage induced by scald
burn injury leads to dysbalance of oxygen free iadis:al generating and scavenging enzymes.
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slo} gttt 29 A% MODS (multiple organ dysfunction

symdromeye 814ol Sloi L8] 288 U} 7
Edl(Baries} Hydo, 1996 . Aikawa, 1996), Huang &
(1998)e E@ate} 28.1%1H MODS7t fgsivl,
MODS #3@12] Algg& 78-98%0 ol &t 3
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ulef @) A cholA ek kA5t MODS7H st
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dgatgict. o ol FAAELE 2PARAI =
fractionationd}e) cytosol 82} microsome ¥4 AL
a. .

3. ALuY) &

Q’é Aniline aminotransferase(ALT), aspartate
aminotransferase(AST) 3 é‘@% Reitman3} Frankel
(1957)8) Wyl E3) MY kit Agsiien], 9
& ¥4 mi% Kamen unit2 EAI8ic}.
bz Kantine oxidese(X0) YAE &4 xantine
& 7132 #ie) 300N 2082 1A YL uric
acid$ 292nmelM FBEE ZYshe Stipest Della
Corte(1969)¢] ubgo = ). Hiel YHE B9
229 ol $RE DBI 1mge) 125 whgsted 7]
A xaﬁnc.‘:.i-‘%‘-ﬂ A E uric acide] Y& nmole&
FA &I}, SFAIEHE Qe(lipid peroxide)® Ohkawa 5
Q9799 Wyl ). & AA: AR 49 apakex]
A& 2k Z28o)A thiobarbituric acid £33} 7} uh
$AA A7 BH4E s32nmolA FREE ¥
@9l 24 1g 9 nmole MDAZ HA|3ch
Glutathione peroxidase(GPx) RA% 23& Pagliast
Valentine(1967)0] ol 28}4T}. Glutathione 7] 3}
242 NADPHE Al &9 §4 25TeA 58 31t
$A1A 340nmoll A FRzel WEE FF AL Y=

W W Imgo] 13-5<F A18HAIZ) NADPH F&
‘hmole 2. EA|8}5{T}. Glutathione S-transferase(GST) &

HE &P Habig £(197499] el Fsch. 1-
chloro-24-dinitrobenzene(CDNB)S glutathione & 718 2
ol 25Teld 1087 HEAlE B B4R 24
dinitrobenzene-ghutathione conjugate 3-8 340nmofA] 2
Aok ST Gole ANEe Fo] RE Y
A 1mgo) 1¥F w834 YY1 conjugate?] Y&
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A EE BHSK: Martin F(1987)8) el S8 0.
ImM EDTA7} $#€ S0mM ¢ ‘&%&‘lﬂ (pH 7.5yl
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4% hemateing 560nmoiA EV e Lﬁl ﬂ"ﬁ%
At AE 9HE AbYE ‘37‘} oy ‘ﬂ’%"]

Z % £} hematoxylin®] AEAELE 50% A ete B
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#3234 & Ellman(1959)2] el Sasich. 23| o
NFAY YA P 4% sulfosalicylic acid. 0.5m1E 713}

I NARY X, A5 YHFE 0.1mM 5,5dithio-
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Wi vhgAlA AHE p-mtrothlophenol'& %ﬂgt}ﬂt}
GSH g4& 7123 g3 pmol2 BA ST
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23} Mol 2y WRkE BA] Ae wARS
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Figure 1. Photograph of skin tkuuc nt24 h after
suldburnhiuryhnu,u&&xzoo
Apical surface (arrow) of tisiue was not
epithelial cells, because the epllhelum with a
few dermal connective tissue was left out.
The cells consisted ol'lluh'rootwerenem)sis
(arrowhead), and dermal edema was found.

Figure 2. Photoxnph of liver tksue in normal rats,
H&E, x100
The tissue structure: was intact. C : central
‘veln, P ; portal triads

Figure 3. Photograph of liver tissue at 24 h after
scald burn injury in rats, H & E, X200
"The volume of hepatocytes was increased,
which had hydropic swelling (arrowheads) in
their cytoplasm,

AN, 2R} B 2L B2k B AV G &
2o 2 ¥E7t F7kslE alcohol 2 Y48l Bk ¥
ARG Zoje 22 & 4m FA2 YB3 (Lipshaw,
model-45) hematoxylin# eosin©.2 @4¥ chH Jetd
©)7 (Olympus, BH-2)2.2 #3#{ch.

m @ o

1 FHNH He

Bdel ot DRxe] A BALUTKFg. 1).
SR e] Ay 23] (epithelium)e tARE g&EIA T, A
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2. Fiegn ®©WAH W aniline
aminotransferase(ALT), aspartate amino-
transferase(AST)2| HUWE

s 53tdel A3 e 337 A Wl ALT, ASTe| &
AW F F= Table 13} o} sP3F PP GFA 9]
Ul & SAIZEER 240122 BF AT vimdie) A
Aoz F7HEAG. 2 F 5AMRAM 4.77%, 244
LEolM 1495% (p<0.05) F715 %t €A 29 ALT
4 A4E3 viase] s ¥ 54T 0] 86.01%
275903, 247132 0] 107.89% (p<0.05) F7IslR1E).
ASTS] §4d ¥ 3] =i8] F7F= e, sA1ZhHRe]
140.99% (p<0.05), 242]17HEe] 155.17% (p<0.05) 4z}
F7H Y.

3. Zk=3 9| glutathione(GSH)}
lipid peroxide(LPO)2| BlEjei®

x4 % GSHs} LPOS| 34 5-& Table 13} 3}
t}. 23 Fo] GSHe} LPOE 5 M & 5A1H2
A AAHJAD7E 24032 oA F71E = HE B

GSHE SAIZH2 (p<0.01)3 242]2H2 (p<0.01) B Fof A
2451, LPOE SAIEAM Ay} vlasio] 18,
40% FAaER o} EAX 2 F21% Ao) 7t |l

4. Z+Z=3| T oxygen free radical M4 4[24
A B2 WS

k=2 % oxygen free radical BgA A} 3 EA
A9 GANEE Table 29 At} X092 A& PAF
3 vl stad xlo] & Rolx] Ysich SODe] A4 A} X
2472 elA 11.57% F71EIAL, catalase = SA1 IR
A 7.11%, 24XF2oNA 24.74% (p<0.05) 4= Tt
GPx9] 42 2zt 2%a] YA Alole A Holx| %L
uiel GSTe] 739 ARte] ¥g B, 34s) v
mate] s ¥ SAIIReIME 16.68% Frisdlevt
24222 M = 238} 0.59% 7HA-F o} by}

v. o &

sHatel] 23 @A Jl WBhe oxidative heamolysis®]
%7}, SODS} 479 GSHS} && 973 ) YU EE
o] tAE™D, Ao o] malondialdehyde
(MDA) g0l 37 Z7}dcKBekyravo §, 1997). o]
¥ SODe| 7hAe} MDAS] F7h= bum toxing] 34t
$22 oxygen radicalo]l F7lH:, o]l2 Qi
peroxidationo] F7}E|%l7] WiRoz wa Qo
(Cetinkale 5, 1997). £3 334 Ak} AP Te)
& FAAlF)51(HerdonF Traber, 1990), 419 8M3-& A

Table 1. Changes of liver weight per body weight (L.WJ/B.W.,, %), serum aniline aminotransfexase, serum aspartate
aminotransferase, hepatic ghitathione and lipid peroxide contents in dermal scald burn-injured rats

Groups Bum
Parameters ’ Control S5h 24 h
LW./B.W.(%) 3.104+0.058 3.25240.093 3.568+0.127
Serum ALT" 34.73+0.73 64.60 1 25.21 72.20+21.43
Serum AST” 43.50+0.58 104.834:21.42° 111.00+20.08"
GSH? 0.105::0.008 0.044 +0.002" 0.061+0.002"
LrO” 0.0163 1 0.0009 0.0133 +0.0003 0.0167+0.0003

Each value represents the mean1-S.E.
* . Significantly different from control group (p<0.05)
** ; Significantly different from control group (p<0.01)

Unit ; 1) Karmen unit/ml, 2) pmoles/g of tissue, 3) nmole MDA/g of tissuc '
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Table 2. Hepnﬂcoxygmkundlnlmmﬂnamdmvmmzymuh&mdbydmmwmwury

Groups : Bum
Parameters ' _“PS ’ : Comm] o 5h : 24 h
xo" 186210236 | 0.859+0.371 1.589+0.127
SOD? C nmt2es 27224265 31044243
CAT® 70142601 65.15+5.38 52.79+1.49°
GPx¥ 2447+093 . 24.55+1.78 23.46+0.60
562.75+25.22 479.46 +35.32

GST” 482, 29147_.5(_).

Each value represents the mean+ 8, E _
* . Significantly different from control gmnp (p<0 05) .

Unit : 1) nmoles uric acid formcdlmg protemlmm, 2) unil'/mg protein (" . 50% injibition of autoxidation of
hematoxylin), 3) nmoles H,0, mduccdfmg protcm/mm :4) NADPH oxidized nmoles/mg protein/min, 5) 2,4-

duuuubenzpnc glumhnone conjugatc nmb!cslmg_pmtemlmm

221s) S84 S44 HEckFang §, 1992 2o
A%2ye] o8 YA AAL RIS S4l
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of o]2hall &2 FA Hed), ¥ AlME ol Ay
ol Wz 02 213 £2}(Cetinkale 5, 1999) o] Mo} 713
3 Wl oxygen free radical®] WA i) EA BL
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2 AYA derd 459 _Z_}%;_i]_s] -u)i—on.g%q;qf
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i, €A W ALTS} AST7 37)siR & et apjet -

zAGY BANN TAES AR Furd
hydropic swelling 848 BHo2 1% ol H5
HA%-& 28l Fx Yok o2 AKlE B ¥ 2
g9 $RBo] F7H(Huang F, 19998l Y2

2 Mo} ZME el A2k &) opylsle} Mt

o} 83 F3pgulo) &4l (Youn §, 1998) Yol & 2

o2 2% 4 vk oY $2& V23 F GSHY
Y22 0h catalase W4 o0} YUY WA e Ao

2 Yehgeh. o] & free radicale) A 8} M EA ) &

Y 3 &) /e 74._.§(Chow2} Tappel, .

1974 ; Leibovitzs} Siegel, 1980) & '&@ §3}°ﬂ)«1‘:
oxygen free radical 4473 K29l X0 43} th &)
A Bawe @78 A%l ghe 1 catalases] Rdo)
UA B FaHAR(Youn F, 1998), EY GSHS| ko]
F43] 33A¥(Youn %, 1998: Sabeh %-, 1995)2.82 -1

o} 44¥ free radicalo] th¥ B)EAe] 7pgiol el

Aol fuE o2 AlE

AT S kY A2 Sl 98 ojR oz
E37e 3A(Burton §, 1995), HYF 7)3go) 4] o
%} cytokine dysbalance(Peter 5, 1999)9} 34 3% vl
712 MODS7} ¥ Ethe Bago] o). sAg & 4
Y ABEE Bolol ¥ o ARk Houhes @A)
g o)xaiel QGFvrgel Megsio) =y Aol free
radical 7S} S EA AARLe) HFYE 2YAA 2
z24 ANAoE Syl AR $ WSS AR A}
3 slen, ol A7) AMe SFozRE st

AR TR N S P2NY 4 Utke AYE

(Tanaka &, 1999 . Cetinkale 5, 1999)°] £ ¥ A3g
< JA6:F3 k. B8R o MRt ol 2t
23L& AR AN &4o) AEE, O 49
z3] F glutathionee] PF5} catalase Yo} 3Haol
7Ig18 Ao 2 Alggrh

v.2 &

1, o124 BAgE ARl &P E FEA)
EAF Yols] 98, 8ol 4045% TBSAS] scald
bum injury & = oHE, B39} 2be] Welzera) @
83} 12 ) oxygen free radical 44A, HEA KA
o RS BN B3 A Y $ WPy
& 328 wets Anpe] 23U B,
W22 BAME M2 2] 3719} hydropic swelling ¥4,
a2ln M3 BRAY vlge] F7EAR, WA W)
ASTe] §4e] 371591, 23 W) X09] fA¥s=
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§i%12.1}, glutathiones} ‘!HJ“’I AR caalaseﬂl ¥
Ho] FAEAT. :

olBiY ARE S FYN & o nx%w&iz}}.a W

oxygen free radical S HAe) ¥4 42 Q% &
3 4ol 2ASINEE AlAE] 23 3lek.
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