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~ ABSTRACT-

In order to investigate a pathogenesis of liver damage induced by skin bum, thermal injury was induced by scald bum
on entirely dorsal surface in rats (total body surface area 30%) except for inhalated inury. At 5 and 24 h after scald
bum, biochemical assay and morphological changes 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 ultrastructural changes, measuring
the protein concentration in plasma, and counting the number of intravascular polymorphonuciear leukocytes,

The activity of xanthine oxidase, an enzyme of oxygen free radical generating system, was elevated (p<001) in serum,
but not in skin and in liver tissue,

Futhermore, thermal inury decreased not only the protein concentration in plasma but also the number of leukocytes,
that indicates induction of edema formation with protein exudation and inflammation by neutrophil infitration into the
internal organs.

These data suggest that acute dermal scald bumn injury leads to liver damage, that is related to elevation of xanthine
oxidase activity in serum, Xanthine oxidase may be a key role in the pathogenesis of liver damage induced by skin bum,
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I.A &

M3 23 AYH AAHos dHES AREd U
3 2 4%E vA Ad 402 ol AueAI}
Mz vf$ Azt FHoE Yo} sl £3) 4L A
b Al @z2be] FE8EA 9w AEHE A8 B o
TS A =) dFolch A2 4 A g4 Aol
e A £4& 29 34 $ae 281%7F Multiple
Organ Dysfunction Syndrome (MODS) ZArE Hojd,
MODS #2k] 78-98%7} Abdkel o]Etk1 & H T (Huang
et al, 1998). °|FX MODSE 34 A7l UoiAM wf$
Fo% o do=y Alzl“P o} 7tx MODSY] @
WE - ARsed B s A1 UE AR
o}, MODSE 93| E}%*s}i YA 4ol o
Hed 9343 & ¥ AF d4 (trauma), HYS
(sepsis), 28 12X 3 5ol tiEHQY dojd &3
MODSE A 200d F¢t 3422 Qg izl A}“*E g
woled 7HE 2% 499 syst Hol #d (Bari
and Hyde, 1996: Aikawa, 19%6). & 342 A3 y_zzg
Yo 29 HEZF (protective skin barrier) & AL
BN ojaFoZ & AYEL AR 4elo] Hu, o
RoZRy B Y A79 BA (multi organ failure) o]
Fiso] Algelztal ol2A He AL AXA B
{Hansbrough et al, 1984). 25'¢ MODSo & ¥ejA e
A 2HdAE ez s oly HEg wyside
U7 R Y= 4Fol,

e 3A % HE3F FJY A2E 59 oplHEy
31 9 FA% AEe M2 €983 Yo At 8
A 2 At Ae F TR o] Bz yg
YA s EAE % A7 €. sA% E drxe
7 gl I RololM FY el daAME AdF
A @712 A

i

AE e e BAEL B3P RFe B3
7t 2 w2 299 €90] HI, o)A E A B A7)
9 7l FFLE Tu ol F2d o2A €4
(Hansbrough et al, 1984). ol&|& ZA3to] i £2& 20
dd ANEH HIA WIdgy Jawg 193
proinflammation® antiinflam -mation 29 Egdo=z
2P &4 &l shockst A7) HAHo] WAHTT

81 ch (Shorr et al, 1984; Faist et al, 1996). 31443} oH&

AYEHES AWEY, intereukin-2= CHES A7]9
F& o] Ajle JAZ 43T 53], 557 Ae
FET B9 ohdz ¥ e WHE Xesie
platelet& 43 AQT T SQ 222 34 #x9 o
F-&o] interleukin-1, complement, platelet 2183 83 1

no Az et

JALY BAHI} BREGT HHO, o|AS T olF
¢ BUET 9B WNHMEEDY 4T 4EILL
d ¥d T3 o 9L uAUTE AL AL o
wshs Aol (Kowel et al, 1997). s}zm ol ¢ ue
WL FESE WAL oY A28 Fo 4427

A o dge 34 TaT Uk °l gL
27 A¥H AFHA KW I FRE olFT Y=

Aol vt A8ty &4 w7y Fold)

Herndon and Traber (1990)& % 3}4to] fursw A
3 H¥7o FFol ZaHAY APHOEF cytotoxino)
FAd0 ACTAZ FYso] &Ao] fEEE Ao
FA3 AT At &4l e A2 IA 5t
A2 AEEI oy, of F7HX HA4L AF =Yoo
EAse Aol ohde 43 YHE BAE AT Aok
AHdolth. & A WA 43y &4 9 faaa
(oxygen free radical)E& A§A 8} xanthine oxidase®] Z7}
2 d¥de A F UAA 9SAXY 239 g%
oxidative stress9] F7t2 gtk Aotk AT A WA
F43 F A4 HAH Aol ANAFAZ (lipid
peroxidation), 8|3 o]2 9§ A2 §EAY FAolgt=
HFHgo] o] T AHE N2 YHE QA FL Y= A
oltt. & €A dE sio] fEHE 2L Y
(ischemia) 2 Q&) g Hejo] ME 7]50)4be] wAd
o 82 A% 02 shock, reperfusion®] BAHAE A&
T fraldAT A=l Rz Aabg g Pl &
e xdUse ALz dEA 4o (T et al, 1989
Demling and Lalonde, 1990: Hatherill et al, 1986). K.tk
FAHA HIES ATEW Till et al (1989)2 4402
Ae BF FH49 Fuis xanthine oxidased] §43}s}
OJZRE #EE Fuia tAlESe] ¥ WHA T
&4 F7) dEoley stk Bot oha} e ¥y
W xanthine oxidase BAZ71E 5317 (Burton et al,
1995), oxidative hemolysis®] &7} (Bekyarova et al, 1997)
€ FHYTL sk ol At &4L AF Hag
9 Z7tg Fx8A HIT (Bekyarova et al, 1997: Youn
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A4A - A5 - A% AR A% A% § 3 237 A B¢ 47

et al, 1998: Cetikale et al, 1997), complement®] &4
(Burton et al, 1995), f#l4ta WALES F7F (Til et al,
1983), leukocytosis®} platelet] #4138 (Kowel et al, 1997)
o 3 3FF HE (Youn et al, 1992: Gurbuz et al,
1997; Burton et al, 19%5)¢] Yo}y, AAH 2 337
o 2712 9% myeloperoxidase (MPO)S A F7i2
(Schmid et al, 1997 Burton et al, 1995) oxidative stress7}
SuHE Rog g9d 4 gtk
28y BE BAACE REHE T &4 O 97
By 02 Avle viste] A OE HY,
4 d7e A9 Folny] YR opdet otA7A 3t
o2 A% g A7le] £4714S Hgs8 HIAAA ¥
AE Aot ety ¥ AgdMe 4ed B1ES ¢
AZ Hol ggo® g &AL HE 2AF B
A9 2 We AT P4FEH Wit 74
2o $Msele M stof EHE olfstel MR gy
& $E5F U 24 U8 58 7 239 &4
AE HEH 234 ik

.48 2 4y
1. AEEE) 25)

HAYFEL Sprague-Dawleyd 3 HHE WTLEF
BAIZYH st APFEL THAE (FYAhS B
£ 383 FFaUAM, dWex 20+2 T, FE 6015 %,
13T day/night AEZA B Rad ASHA 15
A7+ HE AR E A 4 FE2 AF 300 Y
JAA 1748 Y#E ketamine hydrochloride® vHHA| 7]
thE, Spector (1956)9] Abdel wel £%We €& 3y
(30% of TBSA: total body surface area) 100C £Z 10%
7v 9§ 2z sAE s 4A L Fo AXEHH D d2F
& Ze YoE v F $EUY €8 41 2C ER
1027 3 & Zb7t sAIZ Eob 24Xz Fof AAFAch

AYEFEL AX U7 FRH B FEFIAeY, §
B A 4F HE5E T dRATN LAY
£, ether w1 sto] &5 FFAE o A& & ¥
B ogdozryg AEsted Jd¥A A7 ¥, 0¥ 233
A 4C AdgsE 7 BAS 39 7 @FIA

7+ o geigld g & AAY oL ALt HEZ
AL ) FURE 6 am? 72 A A4E En
gAS 28 9 28 Hajol AL

2. X0 BAx A

23 9% 23 i X098 A AL cytosl £YE
AH2-8o] xanthine® 71AZ o] 30CHA 2087 H2A]
A AAE uic acid® 292nmolN FAEE FH e
Stirpe and Della Corte (1969)9] Wo2 &t &9
A O9E 529 Fo $HE 29F o) 1E F
Qb uheEte] xathineLZ¥E AAE urc acidd ¥&
nmoleE E A8t

3. <A A%

1) 743 f8 23 gug A
Sy o] AR Lowry et al (1951)9 ¥gdl F3lo
bovine albumin& EFELE & E48Y

2) 84 W ¢ud A%

4 ] ddAde FHL fsto dYFES MdHER
alHAZ § BEAZAHE et fEsy BB digdo
23y ¥l YL heparin Al AL Ha
% vhE, bicinconinic acid (Sigma)E ©]4% Brown et al
(1989)9] ol dhe} st

4,89 3 337 44

d F 339 £8 S st d¥FES o
HEZ aldAY £ BE ZFME o A8 &Y
fEYe 2Ry A¥HAG 4L heparin AT v
Tuk's solution® 2 G 3L hemocytometer® AM4-314
#ol oA AgEdct

5. 2w A

7+ 29 ol 32 E BAS] dad 23 AE FA
25% glutaraldehydes] A3A A7l F 01M phosphate
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buffer (pH 74)2 FAE g $A% 23 & 1% osmium
tetroxideo] F3& AJ7l th& 0IM phosphate buffer (pH
74)2 M4 3lZ, alcohold £EE £ 22 F7IAT|Y
gAY 47 28 S epoxy resind] Eoldle 9%
FANY g E5E Azsdd 85& utramicrotome
{Reichert Supernova, Austria)® o8-8 60-70nm FHE
28§ th2, wanyl acetated} lead citrateZ G487 A}
o) (Hitachi H-600, Japan) 2.8 $#a8}gch

FAA

Z AYT 7Y ¥RE 9% FAMYEE fdeF
0052 3} Student- Newman-Keuls multiple cpmparison
tE AA s

m 2 st
i LERE

D oA 33 357 79 ¥

o] AR &S FE3t TYdER 72
4E 28R, J83 2 J J&E TFL
dozxe 9% AWE AEY BHoR ¥A F
WA o] WA $579 £33 @3E A5 2
£ Table 1o] yeRfUch ¥y 5 gyde g3
223 dysd B 4, s % F SA7 F 416%
0020 A 344+0032.8 1731% (pd0.001) ZAEQLT, 244
7H F 404300790 A 36610112 941% (p0.05) BF o
233 vigste A% Z2HUS T8 g F oYYy
BYFY £ d22H vFse & o 3P} {8 A7
Foll 20030.0£2769.100 4 116670216672 41.75%
(p€005) ZAHAUZT, 4A 7T FollT 188750+4543200 4
163750+82662.2 1325% ANl Jeiydd v %
A g UA B, S R AR Fo ulEte £ o
4035% Z7ve A2 2 Jeiyn

J:s.lr;

Pl

.%nm.rﬂ-mﬂrto

Table 1. Changes of total protein concentration in plasma
and the number of intravasculaneutrophils in
demmal scald bumn-injured rats

Normal 5h Ah
Parameters
(n=7) Contrdl (n=6) Bumm (n=6} Contrdd (n=8)Bum (n=8)

Mo
concentration”

PMNS 19007229095 2000:2769] 1667021667 188750145437 IR3T50+8%60
Each value represents the mean*SE.
* . Significantly different from control group (p{005)
* | Significantly different from control group (p{0.001)
Untt : 1) g/dl of plasma, 2) number/u of blood

A162002 30 4041007 3E6L011*

2) F8ats AAA B4 SAHEF

oy sl g% 7Y 9G4 Wik ¥ F9
XO 845718t Aol X E Lotrrige 3 ¢
AN X, 83 F9 X0 84 ¥EE Table 290 vheh
Aok ¥F W XO 84L& o 4N ¥ EASE 57}
(pOOME R2E depet

Table 2. Change of activities of XO in serum induced by

dermal scald bum injury

Xanthine oxidase? A #h
(n=7)  Control {n=6) Bum (n=7)
Serum 12911 + 1203 13322 + 0538 19876 + 1301**

Each value represents the mean+SE.
* . Significantly different from control group {p<0.01)
Unit ; 1) nmoles uric acid formed/mg protein/min,

2. 2kx7) 8 wis)

HE PR §X8 T 2FY v FRE H{FHS
2 7194 &4 (reversible injury) &2 vheRyih ﬁ*‘ +
9 UNTE F AEFR] T3] RFHGEY &3 ¥4
B A¥Ae] ool JF BPHAY (diffuse distension) & B
Qo ot FFo] A EFAT A (Fig. 2). ]
A 2840 AT ATHAME ZHLEA (rough-
endoplasmic reticulum) Ho2EE ZBE YAV €8
(detachment) 5& #4}o] FFHUD (Fig. 3). 29 F
2L 7+ MAME (parenchymal cell) B9 olz}
ABARAE (fat-storing cell) & ZHE& H]AAHEL (non-
parenchymal cel)ojME wf$- F8lo] vetite (Fig. 4).
=28 7+ AE ReME AW4HEY 24 &0l #F
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deed, ALLdE FER9 HAUEE /M= Ao
YEEo|th (Fig. 5). 7T AXEA g4 BIA
% (bile canaliculi)®} A ¥7H8 (intercellular space)®] %%
o] Eutslo] {AFYoH, AEHAo] AP X ¥
A (desmosome)©] 24 Ho| glgol AFHHJUT EF
AHAEL A2ee] WaEe BolA Aoy 71Ho
PR 74 BT (Fig 6). 2284 WA Yehd
Sorgde &4 dAsE FHdAE AR gH
Wl 5 A ¥ (endothelial cell)9] AHo] ¥, FAAME
(Kupffer's cel)7t &A3te Yz ALHUG =9
Disse's spaceZ #A8lE 7+ A2 tHEE (microvili)
FZEo] 2247 44" Egoldt (Fig. 7). 182
Disse' s space W2 357 (neutrophi) ¥ &} F7t5 0
#3599 (Fig. 8).

Electron mvicroérabh of normal hepatocytes m
rat, uranyl acetate and lead citrate stain: The
structure of cellular organelles and composition
was intact. Scale bar: 1.8un

=
e
2
oz
=
lo

# 9% o 2 2387 da B A7

Figure 2. Electron micrograph of hepatocytes at 24 h
after scald bum njury in rat, uranyl acetate
and lead citrate stain: Hepatocytes showed

wavy shape of nuclear envelope and swelling of
endoplasmic reticulum (% ). Scale bar. 18um

Figure 3. Electron micrograph of hepatocyte at 24 h after
scald burn injury in rat, uranyl acetate and lead
citrate stain:
membrane bounded-ribosomes were detached

reticulum

In the place of swelling,

from the membrane of endoplasmic
(arrow). Scale bar; 0.5um

24 h
after scald bum injury in rat, uranyl acetate
and lead citrate stain: Cell swellng was found
in fat-storing cell which exists in Disse's space,
Scale bar; 1.4

Electron micrograph of hepatocytes at

Figure 4.
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Electron micrograph of hebatoc;tes at 24 h
after scald bum inpry in rat, uranyl acetate
and lead citrate stain: Aocumulation of lipid
droplets was electro-density, Scale bar, 1.4um

Figure 6. Electron micrograph of hepatocytes at 24 h
after scald bum injury in rat, uranyl acetate
and lead citrate stain: Luminal cavity of bile
canaliculi as well as intercellular space was
dilated, and cell-to-edll desmosomes were rarely Figure 8. Electron micrograph of hepatocytes at 24 h

found. Scale bar: 12um

N.x %

hepatocytes at 24 h
after scald bum injury in rat, uranyl acetate
and lead citrate stain: Arrangement of
sinusoidal endothelial cells was irregular, and
Kupffer's cell in the dilated sinusoid was
activated There were degradation and loss of
microvilli which protruded into the Disse's
space, Scale bar; 14um

S TN

after scald bum injury in rat, uranyl acetate
and lead citrate stain: The number of
neutrophils was increased in the Disse’'s space,
Scale bar; 1.8um

Multiple Organ Dysfunction Syndrome (MODS)& wj$-  F8lo] I 34 Al ¢p71H&= MODSE ¢s I A&l
thokdt UolozuE WAIRERTE 7 HWI| AL oAzt ALY Fost ZPEE E 9, 3 Al g A nAE
a2l 7 QA 9o 53] MODSY wHle] g ojdbdle]  @AL motale AL AFE] HAs o ¥ EAZ wolE
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TR RELES
QAT At olo]l B PANE HE ol &3] AL
% (30% TBSA)AZ o, 9% 23 AA e &4 W

& ZATY L B FeEyA stk 28y
gy A% 7 239 £&48 ks UL ¢
ol fsl, ¥ Fof vy Iy 3T +4 ¥
3 283 2FEA, oAz Wt dEsgo

2 Age MODS7E w9 &2 A7 el HgHD=Z
FurelAE A&d dsliMe e 2oEsE gl
2 slojo} ¥t} whelM 24AI7 o] BT BA GO
of, kst UUJAAETY toje YURAT G F 5AT
FEE R A7l Feis 434 &4 s el
W Eo B ARG T KT F SAT ANTLR 3
%t

3 F dA o oA g3 2T Ade ¥ 4
3FTY +8 YT 274E AUEY, dvty oz ¥4
9 Ho Z FohA AL 604010 g/d 3 dHEd
(Weimer et al, 1972), & AgolM FAHE HE2F L 416
+002 g/dl, 4044007 g/d 2 YeR} k7 Fe ¥ o
By g Rk 2y g4 8 dude g%
A3 AaAZEd, O FAaE2 3 F SATTAA
1731% (p{0001), 24A1ZHENA = 941% % WElytT) 8
BEF9 o dAME A4 F3 UHY AL 188x103
M/ dBL 3P=d (Hady, 1967), 2 A9 A3 di=z
#& Z+z} 200x103 7B/, 189%103 7R/ &8 vER} A
AHel FE7 v&g 7Y A 2 F4e HA
W 3379 & #2A7e A2 Jeikted, s &+
5AIZFEo] 4175% (pd005), 24A17hE0] 1325%9 Z4%
& By ojdd A FWAAAREY FAY Fdg
BA 4ZAHAEY 33 R A&HADE
£ HoFE Aot Ahmed ef al (1998)2 34 &
&9 ¥4 Yo intercellular adhesion melecule-18] 7}
2 9329 HzA Y $579 HFe] Yoldriy &Y
o9, Faunce and Llanas et al. (1999)% ¥ % A2 3%
F chemokine A4 ZUE AREZH Y $FF £3o] o
ol stk weld olelgt HISE & AFoM o
ehd A3 Fuds F Ao

o

& A¥oAM spezie Wy Ao &4E fd
T A 5 FoRd $4H0s wshd Aes 458

X098 AT E ZAE A4 4 ¢ £ Y U X0
gAo] 4920%9] A F7HE (p001)E EPthe Aol

HEso 4% 7 R 7o 2% A d¢ d7

4%

t}, Halliwell and Gutteridge (1989} 2J31H & ¥ A] XO
£ xanthine dehydrogenaseZ¥-6 H#E o] ATPS] AR
o8l A= hypoxanthine® 1HH3-&ed oxygen radical,
hydrogen peroxide, 18] 3 hydroxyl radical® ¥Asl= €
olo] oy dglon, ¥eHoz o)y ¢ XO FAEES
ARTdstel o3 MERS SN ReE F 99
A Utk (Cotran et al, 1994), B3+ ofzt ¥H Fof F7t
X0 MENH FHE faadh YA 242 4
W Al XO7} type DEXE type 02 HE=HEH
(Parks et al, 1988: Phan et al, 1989: Weinbroum et al,
1995; Nielsen et al, 1996). oJA¥H ¥H W X098 4ol
7 e R AR Fdd 98 AY E4HE2 op)
9 884 929U ROZ, hypoxia, ischemia/reperfusion
181 hemorrhagic shock (Hassoun et al, 1998;
Weinbroum et al, 1995; Poggetti et al, 1992) 4% X09|
Aol F7bslo] frEjadae Aol FHETY ¥tk
gEHoZ &Y A X0 AR F7HHT type OF
o H@o] olFAANGT A=l
1990: Adachi et al, 1993), X0 ¥4 ZF7ts} oo Sy
g type A FHL AR A3 FPOE oA
g3 WA 2] FPAA &40l A AE A
27 she ROZ, Till et al (1989, 1991) XO ¥AF7H
E 8% Ul hstamined] F7HE 9ty o HYE
op7Id X0 €A437te ¥AFHE F/ME #E AE
£ AAEY B8 HIde X0d o FAE faA
2E 9ZME F5E3Y chemokined] A4S AFAIH
£ 992 W (Lee et al, 1999), tumor necrosis
factor-a, interleukin-1, macrophage colony-stimulating factor,
1813 interleukin-6%F 22 ¥% WIZ/NA (proinflammatory
mediators) &9 AAlo] X (Desal et al, 1995: Ogle et al,
1994 Drost et al, 1993; Mandrup-Poulson et al, 1995:
Malloy et al, 1993; Rodriguez et al, 1993 Faunce et al,
198) 8ot sigleh watd & AFEAA debhd ¥ F
X0 gA4%7te ddd 88 guE g ¥ A
ol

7+ MEe nH TR WA HEY FF
of t £3e &fo] HAHNUITE ¢ F
&4 =UE FAE AXTEY #3dE ®
Ach EF AFEAH Ao By AL AxY
2 ZHE st £ &ol A

ofy i

(Yokoyama et al.,

oz

Agon
Fol s
ohu
H

&

£
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.E.

Eli'. grdo] ggdy 18y Agade]
Hibo] AAHA=Y, 2ULEHZLY YR
4 B E g5l HAhH (Lee et al,
1999), 7+ 7150l AstHUSE Yulsts Aojth Yty
Hel Ao QxLate] 27] dAde A3 BA g
B eete) ¥ty JehtbEd) (Popper and Schaffner,
1986), 2 ZollX ZHATAZHE Z2jdo g2
AL o] &t v FA7i5Y Az x| A3
9] 24& oprlgle HAoZ 4elA 9ol (Cotran et al,
1994; Lee, 1994: Farber, 1987), ¥ A4 vehd o4
F2F wstel dXsy ok EF B HEAM vehd
FUE T WA XY &43 Kupffer A|EY BAS7IE
A fralidad APAY 9% & & dsd, 59
Takao et al (199%6)2 Kupffer X = XOof o& Falit
& AACE ZARLo F7HEYY o ¢AM Jed
8 F X0 8457 4% dBAo] e A2 Ye
woh £ 7 239 oAFRA wstdA He] ¥y,
AXAY B Y MEHFol $4E AL 7 AR
A o] At EAko] ops|Eo] AEThe] £3 R
o £Abo] doju} (Youn et al, 1998) 7+ 23 W 29 &
o] Z7} (Huang et al, 1998)E S8 73] AlAs)
91‘:} Aot Hagone & F gloy A TR
walelA Uehd 29 2XAZRY JRé €8 Ay
28E9 AEXA J %3, 193 FEATY 33
desmosome®] AAZAFE XY 75 o] U
(Wang et al, 1986)& AFAoE HAgFE A2 A%
4 A 8% dA 3 biliubing] ol ZAPdE A
4 (Haycock et al, 1997)AE A2 dx3F &S B
FE Aojh 2 ARPAME 34 fu 5AIZ F 24412
¥ EF ¥ o9y §edo] gz vEdd £ W
#2438 Zraso] 7+ 7lFd HHo {LHJSE ¢ 7
AT Bk Fof AL s R 4AT T 3
A frd sAZE FEO 8 dge] gEo] SrHAL
o 7t ge 4017} e AxdAM 3 U 4A7
IHAE 7t 7152 ABHA $UEE ¢ F A
o] 42l Z:M%% 238 Be, A3 R4 AY B
A &g e Walg JdodlA Hed, 3 FAAe] Ft
(Artwrson and Mellander, 1964; Lund et al, 1989; Till et
al, 1989) & 2 43t A Y7o o] ZH4Eo] (Hemndon and
Traber, 1990), 3 Y¥A &4o] % (Huang et al, 1998:

@ 3o
- g
r£L o},

O
do &y

Til et al, 1989; Demling and Lalonde, 1990; Hatheril
al, 1986)HAUT B & Aok & AN 3¢ F 4
 type O X0 84 ol 84 F7te 2 239 fi4
Z3 dstelA Jebd 3579 29 FHMHEY A
22 %8 WA X &A3 Disse's spaced] &
oo BHE BA ST FHLE BoFE ot
I3 c8A o] ZYHLEH X0 A ©wie §
Z A o ALY type ME2E FEidh YA S| -
7R3, 2 A% 8 F 9% Ay A4 FHdeg ¢
dhgol o 7k 27 &A4o] W ALE Aztdd
He AMEL A W tumor necrosis factor-ad] F
(Sheeran et al, 1998: Clancy et al, 1997), granulocy
colony-stimulating factor®] 57} (Shoup et al, 1998), 1
3 thromboxane B2, prostaglandin E2 $¢ £7} (Huar
et al, 1998)2 AT FFE o AFAo|M 2 B} F2
o olAY sl oft dFubgo] WE AN &4
FHATIEA Y ARE HEY RH0E ¥ F oY
79 & AR v B A s S 547
1 = 833 ZAasHe ¥ Fo oy Wyst -
7o AEHUE 7HeA S AR gstgoh i
2 M 6N F RS dEI vz oyt
WY F& ZaHASY, 4 4 SAZ FR
035% F7tHo sadel o8 gFueE X714 ¥4
FPdeks AME ¢ F AT

A 3 A (Peter et al, 1999) % =83
¢ W3} (Faunce et al, 199)& 8t MODSE 4}
AJlE F A2 B3ty E3% F2E 58 o]FoA:
Ae Aol AMdolA T & A4 AHAE FHA £ o, o)
ol o 7 4] deE ¥ F X09 84 &
7t ¢ 8% 48E FIete AR Hepgon| o
g dste 3 270 @59 B4 2§ Aw
o] gl& HOZ JelgTh

V.2

spel Slg TR &0l ol o)A °g b ot
Asld 8AE olgald UR B4E £E
N7v 4N T ZAH HiE 58 7} 174 £A¢
P71AS AR BIA Sk A s HRe
Zoiol d& 77 (total body surface area 30%) 100C *
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243 As

2 1027 F4&4 glol A gTe Jteiith ¥H e
A RFe Yoyo] wstg ALY AT HEE B
Zegich

AgAF nATZH0E 4FA %, HE$ € A
wAaHe 23 123 GEATHFG MEAY gl B
9ot Byt oje AFHEL TF7 AEH W
WM XY &4, FHA e 843 T2 fAE
2o &4so BEHHATG FeAAE AQA Exd
xanthine oxidase®] $AHEE H¥ £, 84, 182
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