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ABSTRACT

The aim of the present stady was to assess the role of protein kinaze C(FK.C) in the development of cardiac
injury following seald burn. Sprague Dawley rats were induced a gcald burn a 13% total body surface area.
Photbol 12 myristate 13 acetate (PMA, 2 mg/ly) and bizindelylmaleimide (BIS, 0.05 mg/lg) were immedi-
ately adminigtered ip. after bum injury. 5 h and 24 h later, heart was removed and examined biochemical
aszay, ultrastructural changes and stereological analysis,

The activity of semm aspartate aminotransferase was significantly inereazed at 5h (p</0.01) and 5 h+BI2
(p=20.0017 after burn compared with that of control. The activity of semam creatinine was significantly decreas-
ed in PMA treated groups after bumn compared with postburn 5 h, PMA canzed a decreaze in MPO activity
and induced wavy fibers in cardiac myocytes at postburn 5 and 24 h. BI3 induced contraction band, separation
of intercalated digle and abnormal mitochondria in cardias myoeytes at postburn 5 and 24 h. In stereological
analysis, treatment of rats with PMA increased volume density of myofibril and mitochondria compared with
postburn 5 and 24 h,

Our data suggest that the activation of PKC in scald bumed heart decreases inflammation and protects the

myacardium,
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27 o#) gf2] walsE et AL W 2 T
Aol Hatg der AZ 5L ATl FAoz
ke glcf(Horton et al, 1996; Jeschke et al, 2001;
Xia etal,, 2001), 2] 21 Bake] &3] A= 4 ks
AR A8 A=z Fot S4E A= o Zw
48] MAH e AT £EH0] AT ok

dubr o7 J&abe]| o3t M =ehE-2 protein kinase
pathwaysd]| 2]4] Z2= 2= (Horton et al., 1998), pro-
tein kinase C{PKC)= M= & &A% AlzHD A
= wna 2 2UHd 488 G Ao
Z 48 gloh(Koide et al., 1992; Merritt et al., 1997;
Ogita et al,, 1992), A Z¢j4] 2ks olg] 82 PKC
isoformE (Forbes & Sperelakis, 1980)2 A 7%+
@9 Fas 4 govhe AAE Q4= G
(Sugden & Bogoyevitch, 1995). A& 22 PKCE 7]
48] A%, B GE o 2ES 22, 527 B,
cardiac factor®] 24| H2& 33}, troponin, myosin

2 FEFEr AZ FAEclalEe] PRCY 2= <ARE

> = (Venema & Kuo, 1993) A2zzs sl
e FlEhe 7 A ERGT sy oF(Battaini, 20010,
TAEE PKCe A=xn A x34 A2, 93 o2 A
Ff] ARgA EAEEY (Mochly-Rossn & Gordon,
1998), A28 =82 2714|719 (P & Walker,
2000), 42 BadslHe FaARe 235 5
o} (Noguchi et al., 2001), PKC activator & #fal
phorbol 12 —myristate 13 -acetate (PMA)E phorbol
caters] 9= 2= PKC2 natural regulator3] diacyl-
glycerol (DAG)=F F-AbsbA|l 2hgatm, == 7"
kinase® b3 241710} (Nishizuka, 1992; Fournier &
Murray, 1987), 3 A2 55 #F2" 24
& FAsT 58L& F7HA171 (Tohnson et al,
1998; Noguchi et al,, 2001) sz AL =5}
(Bogoyevitch et al., 1993) oFeFst Aje]d ¥hes H =
=9k, Bkl 2 phorbol estersf] 23k FPKC&] 4] ¢
NPy obIAA A2 +58E a7
n AETe 2 2E 598 FaATE 920
2l ot (Buenaventura st al., 1995; Karmazym et al., 1990).
Zi2]3 PKC inhibitore 2] A Z+] apoptesis®E =71
A|F13 superoxide radicals2 AJAlAlZ Bab ot
phospholipase D (PLD)E ZFH2 =z F#H & PRCH

42 Asee (Clerk, 2001), PKC Az <l
ischemia reperfusion =} A2 &b 2defs AL L4
2 ZHeAFled 294 gt n e oo (Lasley stal,
1997; Vogt et al., 1096).
(BI3)= =2F PKC isoformS mE3H bz *&] 5
(Cain etal., 1998) A 2| 4|4 apoptosisd F7FA| 71
ofy stydoh 3 PKCY® leukotriene, prostaglandin,
platelet activating factor 5 QZvhe B2l 5]
AA SERAoz oD 9zvids Bdgdn
sted et (Horton stal., 1998; Youn et al,, 1992).

whEbs B AT mBEar 08 & PRC activator
SL inhibitor® Fodsped Fake & £aFE Ao
SFUEF AT A5l Yol U Are Ao
FheAl obebrz] = AzbebE 24, YA A
24 Zeln A2 ndTE HE $3e B8 22
3 wo Age

E3%| bisindolylmaleimide

AYFEL AT 250g W4y JA3% A7 Spra-
gue-Dawley®E 71 A HZ A5l ketamine hydro-
chloride 2 w5217l &, Spector (1973)&] A4 &)
wFgk TBSA (total body surface area) 15% H =22 5Z&
el g2 gy 100°C B2 1027 42 FFsleich
Phorbol 12-myristate 13-acetate (2 mgkg, Sigma)2t
bisindolylmaleimide {0.05 mg/kg, Sigma)?] T+ &}
A E 102 Bl AAstglom 2 5A|7L 244]2F
A e AT AP A

FEY AAe 24 Y d 2 WEE Tty
YA AL HAI BT, sther ol hefl 4] B8 a4
& weh BT oy 2y AFRoTRE AUt
LU AR E A AT AT 4L 8
SNgrz AR T WAL AAD g AT F
Astyict A PR A2 3022 WAATE o
2 3,000 rpmellA] 1587 AR5 HAS o
B W N Aok

VYFEDL UEF HE T VB B F 5
ZHHPMA Fof 2, B4 3 SAZEHBIS e, FA

=
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F 244|702, B 3 2441 PMA FoiE, B4 3
247ZHH-BIS FodZ 22 FRstgl e

2. 88 Uy 54 B4 £H

1) Aspartate aminotransferase (AST) 245 &H

A | ASTS] &4 A2 kit A4 (opAHA F(F))
2 At e, 99 A ml 9 Karmen unit®
BB

2) Creatinine EME =X
HA W creatinines] A= =R kit Al (o141
F(F)E MG o, B my/dlE EA S

3. o2 =& U myeloperoxidase (MPO}
activity &H

Sap & A2 £57 Aee B A6
o] Goldblum et al- (1985)2] ¥hde] ule} =7 sty
MPO2S| Sz Z32 g2 A2z | 20 mM potas-
sium phosphate (pH 7.4) &9 40 mlE 7F5fe] 4°C4
A dEob st E(Polytron homogenizer, Swizland)
4°C, 18,000 rpm (Beckman, USA)s| 4] 3023F #A4 2
byt 7 & A =S 0.5% hexadecylietramethyl-
ammonium bromide (HTAB)7}F 353 50 mM potas-
sium phosphate (pH 6.0) 448 40 ml] EHA)51 &
WAbsle| 9022F 289 24 (Vibracell, USA)stE ok
o] & FAAL 60°Ce 4] 12087F ¥EA A7 & 22 2
A 1.0mle A2ea] 12,000 pm 2 2837 4%
25k 5 AkZ= 0.1 mle 22]5te] o-dianisidinee] T
45 S00PM FBrd 49 30 mis H3A
A 460 nmef|l A Ak WE o FEEs WEE
Z3 82 (UV 1601, Shimadzu) MPO%] &4 = (Ufg of
wet heart)Z A Abstgo

4. A2 =3 | KC (neutrophil chemoattrac-
tant} level X

TpEt & A3 227 3E =8 K
& =3317] $%F] mouss KC immunoassay kit (R
& D, MN, USA)E ARgstaict Aa& HZEoted 4.0
mle] 50 mM potassium phosphate (pH 7.4) sfelld =

243t & 3,000 rpme 2 1082F {2 &
AFAE At 2HAA A W AF
microtiter plate reader (BicRad 550, CA, USA)E |4
F 450 nme A FHEE SHT 9GF KCH TRk
AlAkstad o

e
dle ril[o

5. A2 =3 U protein kinase C (PKC)
assay S #|& AE =X

A7 42 & 2 BAFE SA5T 25mM Tris-HCl
(pH 7.4), 0.5 mM EDTA, 0.5 mM EGTA, 0.05% Triton
X-100, 10 nM p-mercaptosthanol, 1 pg/ml lsupeptin, 1
pg/ml aprotinin®. FA % extraction buffer Smle] T
b i st FAZ 2 esbEglo sk A g
14,000 x gefl 4] 523 fAB2|AH A5dE A5
& extraction buffer2 wg] <A FA]F1 DEAE cel-
lulose columns] =417 200 mM NaCle] =33

extraction bufferZ. PKC-containing fraction2 223}

st

6. # Z=3| U protein kinase C (PKC}
activity &3

PKC =72 SignaTECT protein kinase C assay kit
(promega, USAVE o| &3}yl [y-FP|ATP7} £33
PKC activation buffers] PKC-containing fraction 5 ul
2 HrlEke] 30°Co| A4 S2IF incubationA] Tl & ter-
mination bufferg 7lsle] vhes FErzd o =
BhER 10 ul& SAM memebranes]| Ashe] M EF
o2 membraneS UFU|E TUZE BIF A 244
30~60% Fob AFEA)F]Z 1 mle] scintillation cock-
taile] =7} scintillation counter (Beckman, USA}E <]
45 PRC @44 2751

7. A oM F=2| 2

HER A A ¥2E =] 2.5% gle-
taraldehyde (0.1 M phosphate buffer, pH 7.4, 4°C)
2—4xzF ATAAF]Z, 0.1 M phosphate buffer (pH
7417 F8EF A= 3 E oA 1% osminm tetroxide+]|
0087F FIAAFHG T gEd 2HL 01M
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phosphate buffer (pH 7.4)2 M& 3 & 43288 »
=g ¢AH 2z F7HAA =2RAF]E, propylens
oxide®. Z[&31] epoxy resindd] AF W =rjAFl oF
&, 37°CelA 1224]7E 60°Cef| A 482 7hget DA
A ez Adsid BB Y 2w
(Reichert Supernova, Sweden)& <43t 1 pm 574
= whEst o2 1% toluidine blueZ GAW3ted Fahad
o7 seis] #AEAE AAT o, 60~70nm=
Z9kE 3ty uranyl acetate®} lead citrate® o244t
Z. =AAR ) A (H-600, Hitachi) & 2 sHastHof.

8§29 Ynlsiaets Ba

1) ¢ "HIHE flsk T2 =

ZHAF, A, FRAAE FH 2AE 149
olATFE HEEEL ofute] ATEAY Fowe
=z Fejql 22 23z Al 5000z e
Bt olF Ao A 3z Hefsied 15,0000 AR
= d4id

2) A= Y {volume density)

ZHAs s n|EFEoaels] HH wms 2L 10
d(d=10mm)gl 9 H=}(single lattice) test grid & A}
A5l w, ZHAA R AH Wee HR4 ¥t o=
16|32 8 d (d=12.5mm)8] <2 ZH=}(double lattice)
teat grld% AHEte] Loud et al, (1978)2] wbd | &)

e A A=) 1972 7ler]=2 gridg A
6’]—051 gride] intersection E¥ 714 Parketal (1989)%
A A 44 (point counting method) 2 & A4 3 = &
el A hach

Ve B

Yoo Pr

Yy =

(Vy=A4 "=,V =948 A=, vi=74 =,
P, =intersection ® o} A48 & 4, Pr=34 AL )

3) &= U (numerical density)

AEA Y] 4 "E A4S 10d(d=10mm)el %
A7 test grid & ARt A T & of el A4
Blyict.

Ny == 2= N, =5 dae 48 &, V,=

4 A=)

9. EAA7

AfH]z 2= gR i gpIs WIN E4 =27+
2 o)l $eFs 9SUE Fhed ANOVA test3d
AR5l o

2 7

1. 88 Ul 54 B84 HE

:s.f}-)‘ <] 213F HA ASTe} creatinine A HEF
A (Table 1), S AST 412 A5 54)2h
e Aeaa amts ot o (<

409 (p<0.05) Z7FH 51, PMA Bl ZellAx,
] bge] B FA JERE, 24)‘]2}1—4/‘%“
ot ¥ ebde BIS B4R AzeH o
_E?_UFO% AMzbEA A T w2 84S JERAY T
2ol A 7k A e

HA creatinineg 42 FAF & SAREAA H2E
sl wsted 117w (p<< 0.01) Z71E 41, 2424] 224
A= ozt A JERdeh #4554 7H4PMA o

r#'i« -HE

r~].1 r::l,

Table 1. Changes of serum AST and creatinine activities in

acald birned rata
Groups AST Creatinine
(Karmen unit/ml) (mgrdl)

Control (103 31.50+3.699 0.406 40,0198
Burn §h(10) 143,00444,308%%= 0,477 40,0402%%3
Burn $ h4+PMA (10) 1150026192 0.401 £0.0106%)
Burn § h+BIS (10) 15633426, 102% % 0.43740,0233
Burn 24 b (10) 127,674 25,3254 0,419 +0,0240%Y
Burn 24 h4+-PMA (107 1355043866203 0,409 +0,0088%"
Bumn 24 h4+BIS(10) 11160433374 0.423 £0.0178

Each valus 1epressnts thes mean+3.E.

<005, #Hp<00], Ak p0.001

*; Significantly different from the control

¥ Significantly different from theburn 5h

The mumbers of dstermmnations are in the parentheseas,
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A AE & F SAzkERG A ERd e, s
F 247|7H+PMA T = 34 F 24A0Z R
of FA bt B4 F SAIZHBIS B2, 34
3 SAIZHHPMA FojzRe ¥A JERfow, 34
& 244|2H4BIS T2, F4 3 244)2h2 s F4F
F 24A|ZE+PMA FofZ et A e

2. IRy g F AT W KC, MPO 3
PKC &4z &H

=] §E = ¥y
= Jepe KC¥ 22T A+ A=E e
MPOS &4 9 PRC &49 Wiz #4F 3+
(Table 2), KC&] G4L fz75 v|mete] w4 =5
AlZbedl A Zobelel 1, 2441202 A A e
of =3 Agke] AEpE KC 8] ki
2 ek 84 & SA7+PMA 72, 3
SAZEER S WA vEhd S 8AF 3 SAIHBIS Fo
e A = SA|ZHHPMA T4 2d 57 e
wob e & 3 2447024 PMA T2 o]
BIS Fo{Zret WA viefyia.
AEW MPO 842 &4 3 SAIZ4 A PMA
Fodo] Fa & SAbEE FAREA veR, BIS
22 A vEhddh B34 3 2472 AM e

= A3 237 A

Table 2, Changes of neatrophil chem oattractant (KC), myelo-
peroxidaze (MPCY and protein kinaze C(PKC) activi-
ties in heart following seald burn njury

G KC MPO PKC
Toups (prmll (Ul of weight) (pmolminjug)

Clontrol(10) 164544.09  0.025+0.0064 0.25+0.063

Burn 5k (10) 175.0£13.00  0.008+£0.0053 0.4 +0.020

Burn 5h 3

DM (10) 150,745,039 0011400016 035340016

Burn Sh+BIS(10) 16154493  0.02240.0202 039 +0.017

Burn 24 h(10) 12954495 0017400125 0,250,039

Burn 24 h

- PMA (10) 1333437 0.0134£0.0026 03440012

Burn 24 h ]

BISEI0) 1538 +2.99%% 0013400031 0.32+40.013

Each value repressnts the rmean+35.E,

*Hp 0,01

#: Significantly different frorm the bum Sh

¥ Significantly different from theburn 24 h

The mumbers of determmations are in the parentheses,

PMA Foj3t BIS Fofge] 24
e galE Ep g
AT PKC 842 Azte] A4 3hese

Aded, B34 F At ﬂ]iﬂ—i‘:} A R
3, 3 F SAZEHPMA Rl F2 E}"% % SAgHE
Beb A, H4 £ SAIH+BIS = cv% = #H4 & 54
Zhret JA vebde 234 & 242024 A e |
273 Akt %ﬂi el o, B4 3 242 2F
+PMA FoF2, Bt F 24w A, F4
F 24A|7H+-BIS T4 22, B4 F 24270 +PMA T
ARt A et

3 24r)zh2u

3. olMTEE Bz

Iyades fEE A2 mHFE dE 2t
H22(Fig. 1)5 ¥|meted Fab2ells st %Fﬂzﬂ
HE7E HEEG B B sARbEeA T sl &

HalA 29" Ao] #HFHYP S5t o5 “é‘
HE el em, muscle fraying FAbe] 4 FAT 4
=3 Aol e|EAde] FE HAEHAT ZH =
e sl ¥ ez oEpidh AMgH 2t
2w Ay i’é"] A= it (Figs. 2, 3). 24
SAIZEHPMA Foi22, 84 & Az R &
o] shat® ofE R ZA =R ZHERS
Az A5 et A wdEe] gledx —’F%’:ﬂ‘—t
A=A wstew sy dirh S Aol
= f2Leos 2eH e e (Figs. 4, 5). 51’ 3
2 54)7H-BIS T 242 FFF Agr &4k e
e, S 7h wiwl st A =] 1, Ao dube] 2o
= vtepsbot vAAEd He AEA = dy
A= 9] o (Figs. 6, 7).

Y 2 242 AT FrEde] WHS Holx)
T muscle frayinge] WG m, Azl sai=
Hef = viepg o AMEA S FE3 @Ade] e
Apeldube] EejdAte] doge HAF YA A2 A
A Egoz FAF S (Fig ). B4 F 2442
+PMA Foi2 &Abe] alEe] d2dit FARE
Hef = fehdet 2HERe] 3 RES gl A

oltlute AAdE Fef 2 A o, oz Ak
4 o] #AE I} (Fig. 9). F4F 3 24417+ BIS 7o

I’-rf@*—r*ok*‘l"" 4
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Table 3. Results of atereclogical analysis in myocardium
induced by scald burn injury

Volume density Mumnerical density

(urrium’y {(Mumber/um’)
Groups
Myofibril Mitochondria Mitochondria
(n=120) =120 (n=120)
Comtrel 0450400838  0.29240.0837  10362+4.7884
BunSh 0448401277 0.24640.0795%%+3 § 013 43.84430443)
Bumn ih 1) i8]
Sphia 0467E00900 028140060640 9612431159
B”_IFHB% 0463401087 0261401057 8745+ 53806
Burn 24h 0401 +0,1240%F 0,257+ 008324+ 8 560 +3.3523%
Bumn 24h
opia 0490401101 0266400877 9.041+44325
B”f;féh 046040.1058 0339400930 12,889+ 5.09364%4)

Each value represents the mean+35.E.

*p<l 005, #H pl 0,01, ¥4k p el 0.00]

¥ Significantly diffsrent from the sontral

) Significantly diffsrent from the burn $ h

The numbers of detenminations are in the parenthesss,

ZelAle 2 Hez 249 ] HAEHY D AH
I7F 24" BEds F28 & 5 Sl4ch =T A
[4dnte] 2ej@de 4w 9ot (Fig. 10).

0,

(a3

- Al o=ty 2k

w3 far AZEF] e T3EE ZA 4
AFdA Y FHHEE 24T P (Table 3), ZHAHF
2 A= =e & & SAIZEEH 248700 2L

o A5t FFas gy, B3 24472 12% F
24 51A FRase] e B4 3 SAIZEHPMA £
o} 25} BIS FelZ 2% 225 34 3 547k
¥ste] FrkE o B F 2447 PMA T
BIS Tl 2ol = dzza 24 3 2457k 5
FFE4 ., 4 T 2442HPMA FolZ2 B4 S
AlZH+PMA 7ot Z7bE e e o, 3t
3 242I2H+BIS T ZAH 2 B4 F SAZEHBIS
oz ZhaE i

A Y AAEEe J34F 3 SAbEE 2403
o] w2z ¥|sted ZEF 18% (p< 0.001), 13% (p<
0.001) #J5}A] Fra= < UrEJr%&E’r 2 3 54zt
+PMA T3 BIS B2 dR2LRg= ZJ—AQ
gt 4 F SAzkE R 3—7}54 Aot 4+

AZE+PMA Foj2 d2Fuos kg s 54k
F 2452k Ree ‘9%%'} Z7HE A Bk F 2447
+BIS THZA e e A< £ 7 A4 U=
et

AA Y dme Tun’ fel T AR
& YEpFE Aeog, 34 & SA 7R 244050
o] tjzZ3 v mete] 7} 13% (p< 0.001), 12% (p<
001) 7F4F 4ot #4F 3 SAZHPMA o7} BIS
Tl Ay dEFrge A vebhet g &
5*13&*2—1':1-5 Z7bE 92 B3] A4 F SAIRE+HPMA
T2 B F SR RG 19% F25 2018
R et 2 3 24417FHPMA BoE S, dE2LR
o oA wE Bl 2442 Roe A JERE
2v, 37} 3 244 ZH4-BIS T4 Fell Ay dEzLrd
24%(p<0.001) #2514 Z71= o] JEhyidh

] &

Protein kinase C (PKC)e M Zoh& E&] ookt 3
o] AEE Az ADsie A ddEA A
PLA7F A4 #EAY d5hes f=37l= 3T,
lipocortin 3Hd= f=8te] M x9 ¢l=ZAZXE ara-
chidonic acidZE P4 3}A 3= phospholipase A,
(PLAE HAst 95 FEEEEY TS ‘31

Aoed S% Ty S, 23, fibrin A7,

B A

7= 3h}H(Chang et al, 1987), o83k PKCS] <fAH
A QAL wiEl 22 PRCIL spibed o3 &4 A
2 A GRS AR 32 9ANFRA
& ol 2} PKC activator?]l phorbol 12-myristate
13-acetate (PMA)2} PKC inhibitorgl bizindolylmalei-
mide (BIS)E 4 W¥EHF #L F Feisim 42
el AT e Tolw A shadt

W4 Bgee e AT S4AEE Fohs]
ol WF ASTH BHE AT A% H4 F 5
ZAA 2Lt v mete] A e 842 24
AlgbEed e SR Al 29 o (Yang etal, 1997),

;-'ﬂ'[_ =]

B4 F SATHBISZ] A4 ¥ BEE PRl
A&l A AR dekEEe @ 4 gt =
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AR &4 A FhdA FE A Al o] F5bH
X oreatinine-2 A el &4 BAle] =71E o=k

PMA Bl 24T Fe B0E Leblel PMATH
A A7t AZe &4FEEE 4EAFEE 4 4 5l

£

Horton et al. {1998)-2 PRCE Al &
gl % G BAAIT ATE R
F B A= v vkE = gloy e, &

AA] AFE A AEE Baste 7lEke® PRC
7F A 283 Rz FHeEhdw sy
b & PRCsF dE3vbiste] FAg dotrr] #

4 A2z ) 257 A4 $E8UUKCH 25
FzXE $2]HE myeloperozidaze (MPO)&] &4 S
saskch 1 A% Szl 27195 KC e
o PMA Fod o5 7H45 913, BIS Fod 2o 3
A9E ez e wea $a2 42 W KC
e &3 4719 (Faunce et al, 1999), PMA Foq ¢
9% PRCY $4HE 25T T BV A4
+ A7l Aoz et aeln Age 25
A MPO B4 o] izt v|mete] ZHAE e,
12 ®ef 2l e Bkt 3 MPO 84 o] F7tet
Z5E A1FRE 37 AT e 20 (Driss et
al, 200107 ¢lo] B4z =23 Hyday &4k
MPO 844 27bA] 71 (Tin et al., 2000) AL opgd
= 9 gict 283 FE 3 SAIdEel A PMA
FoZRo BIS TolFe] o B2 MPO &4 v}E}
el, BIS £odZel A =272 HA4A=r 44 ¢
4 slydch Yntd ez MPOSt PRCE PMAS] 2+
A Z2TE ARG deA A wy #
Al A A2l 2T 2] devis A2
= gdEyo
4 3 A2 o PRCY B4 21 APy
2, # = SARREA A kR B4 o 24413024
Ay ZaE S PMA Folo] 7 2 E4E
R ¢l x, BIS Fod Zefl A A epidet o|efat 25
© BRC 84270 9579800 KO3 A4
H)#H 5= A= Cho etal (2001)¢] PEKC 84 A3 =
s Aodd g5 S g 2 2 R
W AT PKCY B4 A2z ¥ 4I0ee
FAFle Aoz F2HYAS

&

PRCY b AREAY S 3 W% T4, A
ol g Ak A2 71A AA, FUFT oytokines
AH 2 oJiF2 v)E 4 ¢]oh T (Cain et al, 1999) 3}
of Blabed efat AL AR mATEA WHEE =
o Aoz sAsged, AY 25 ZHEFY A
=y o4, AFA Y S TR 2, A2
=z do] Wy Feo] IS Bl R ¢
i Hefd WEEL AT 52 WEE Y
2 413=(Chi et al., 1998; Sheeran et al,, 1998) A==
dE e #34 F SAIzEE 4 2 SAIE+BIS

|4 #FgEc] (Ganote, 1983)7F Abe| vl 2
sl FubsEe] opEht A WA o] sl A
Vel A8 8]9e ¥hels) Z4) & vl PKC inhibitors]
4341 calphostin C T (50~ 100 nM)= FH4% |
o ZAH ZE Axd FF2E w24 fAAFa
M=z AL A5 apoptosisE SEA G 2T
(Sciorra et al., 2001) =3 BIS T4 AZ A= A
=& SEF T gich vhe PMA ol 3
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FIGURE LEGENDS

Fig. 1. Electron micrograph of normal cardiac muscle in rate, The myocyte was shown well -preserved feature, Myofibrils appeared
intact and formed a regular array. Scale bar indicates 2 pm.

Fig, 2. Electron micrograph of cardiac muscle at 5h following skin burn in rats. Hypercontraction band (asterisl) and muscle
fraying {double asterisles) were shown. M mitochondria, My : myofibril. Scale bar indicates 2 pm.

Fig, 3. Electron micrograph of cardiac muscle at Sh following sliin burn inrats, The intercalated disk (arow) was separated. Scale
bar indicates 2pm.

Fig. 4. Electron micrograph of cardiac muscle at 3 h following skin burn with freafment of PMA In rats. Wavy fiber (arow) was
showm. Scale bar indicates 2 pm.

Fig. 5. Electron micrograph of cardiac muscle at 5h following slin burn with treatment of PMA in rats. The infercalated disle
{arrow) was partially separated. Scale bar indicates 2pm.

Fig, 6. Electron micrograph of cardiac muscle at 3h following skin burn with treatment of BIS in rats. Hypercontraction band
{asterizle) was observed. Scale bar indicates 2 pm.

Fig. 7. Electron micrograph of cardiac muscle at Sh following slkin bum with treatment of BIS in rats, Separation of intercalated
disle (arrow) waz noted. Scale bar indicates 2 pm.

Fig, 8. Electron micrograph of cardiac muscle at 24 h following &ein burn in rats. Vacuolization of mitochondria (arrow) was showm,
M :mitochondria. Scale bar indicates 2 pm.

Fig, 9. Electron micrograph of cardiac muscle at 24 h following slin burn with freatment of PMA in rats, Intercalated dislk (arrow)
appears intact, Lipid droplets (LD) were showm. Scale bar indicates 2 pm.

Fig. 10, Elactron micrograph of cardiac muscle at 24 h following slcin barn with treatment of BIS inrats. Nucleus (M) was cloven in
a few lobes and vacuolization of mitochondria {arrow) was observed. Scale bar indicates 2 pm.
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