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Changes of myocardial mitochondrial permeability transition pore and its mechanism in

the early stage after severe burns

LIANG Wan-yi, HUANG Yue-sheng, YANG Zong-cheng (Institute of Burn Research Southwest Hospital, Third Military Medical Univer-
sity, Chongqing 400038 China)

Abstract: Objective To investigate the changes of myocardial mitochondrial permeability transition pore (PTP)
and its mechanism in the early stage after severe burms. Methods An experimental model of 30 %) TBSA full-thick-
ness skin scalding was established in rats. All rats were injected with [XH] ~deoxyglumse ([ 3H] DOG) before sacri-
fice. Myocardial mitochondrial [3H] DOG and cytochome ¢ content, Ca concentration ([ CaH] ») and MDA cont-
ent were detemined. Results (D There were no obvious changes of mitochondrial [ *H] DOG and cytochrome ¢ con-
tent at 1 h after burns, but mitochondrial [3H] DOG increased evidently at 3, 6, 12 and 24 h after burns. Mean-
while, cytochrome ¢ content was significantly lower than that of the control, being 68.8%, 50.0%, 77.1% and
72.9 % of that in the control, respectively. @ [CaH] m and MDA content were significantly higher than those of the
control at 3, 6, 12 and 24 h after burns. (@ Mitochondrial | 3H] DOG content was positively correlated with [ CaH] m
and MDA wntent, respectively, after burns. Conclusion There is no obvious change in myocardial mitochondrial
pemeability transition pore, but PTP opening increases markedly at 3, 6, 12 and 24 h after burns. Mitochondrial
Ca overloading and increase in free radicals may be the cause leading to PTP opening.

Key words: burns; mitochondria; pemeability transition pore; myocardium

[

o (Pemeability
973 )(G1999054202), transition pore, PTP), PTP
(30125040, c
(011.066), (2000), 3
2002) ’ °
(1967—), PTP s
: (023)68754148— 8064 PTP ,

+2003:07-18; : 2003-08-24



18 s

1607

1
1.1 shih 845 838 Ry
Wistar 48 ( ),
. (2104+20)g, 4~54d .
(n=18) 1.3.6.1224h  (n=29),
2% (30 mg /i(g) . 10%
92 C 18 s 30% TBSA 111
C ) ), 30 min. 9 h
C 1% 2ml/kg)n
371 C 18 s( ) ,1h

5 min

C[ H] -deoxyglu-

1.3.6.12.24 h
0.5 mmol /L 2-[ *H]
cose; [ > H DOG, 0. 01 mmol/kg) .

1.2 &kt B AIGAREN

1.2.1 Zydowo 1
. 0. 25 mol/L .10 mmol /L Tris HCL pH 7. 4(
). . . .
. . 10s(59<2 ).
, 10% , 600X g
7 min, 10000X g 11 min
, 1. 0. 6 ml
0~4TC 1h
1.2.2 [ *H] DOG - 0.2 ml
0.2 ml 5% HCIO,, , 8000X g 5 min
, (epm). Lowry
[ *H DOG 10°X ¢pm°mg '
1.2.3 cCeyt ©) 161
1.2.4 Ca®" Elizabeth !7
. 1% HCI( ) L 150 WX 10s
3 C ) ,30000¢ g 60 min,
. Ca" -
s 575 mm
1.2.5 MDA
1.3 “itga
x*s , Pems
t s
2
2.1 145 B MUK A4K T H] DOG A oyt ¢ A 8% fL
lh [*H] DOG oyt c
. 3.6.12.24 h [ *H] DOG
. 2. 64.3.23.2.86. 2. 49
3 3.6.12.24 h cyte .
68.8%.50.0% . 77. 1%.72. 9%, 1.

22 KEBM S MEEMA Ca K AL MDA 48% 1L
[Ca* ] m 1.3.6.12.24 h
1h MDA ,
3.6, 12,24 h MDA , 2.

1 [3H DOG cytc (x+s n=8
Tab 1 Changes of myocardial mitochondrial[ *H DOG (10°X cpm°mg ')
and cyt ¢ content (nmol°mg ') after burn(x s, n=8

Time after burn (h)

Control

1 3 6 12 24
[3H]DOG  18.30£2.50 2L.4043.20 48 3)+4.70 **S9. 2 +4.50 **52 40 +5.30 45, 0 +5.8 **
Gte  0.4840.08 04540.06 0B40.06* 0 %F0.05" 03740.04* 0BHH0.04 *

*. P<0.05 **; P<<0.01 vs control

2 Ca ™
(x*+s, n=8)
Changes of myocardial mitochondrial[ C22"] (nmol°mg 1)
and MDA content(nmol*mg ') (x=*s, n=298

MDA

Tab 2

Postburn hour

1 3 6 12 24
8 0+1.30 1.4+ 90" 18 D+2.50 %23 0 43.10 14 10+2.40 13 0 +1.8

Control

[Ca2]
MDA 0.2540.06 0.2740.04 0.3610.06* 061 40.08™ 0.%10.09™ O 4+0.056

*. P<0.05 **; P<<0.01 vs control

2.3 MR oM

[ *H] DOG [ Ca®"] . MDA
s 0.854 7(P< 0.01).0.911 7(P< 0 01).
3
’ ’ t o
) (PTP)
[§ . DOG
0 .
. PTP
;@ DOG o
[ *H] DOG PTP
. . 1h ['H]
DOG . 3.6.12.24h
[ *H] DOG .
lh PTP . 3~
24 h PTP .
PTP .
(ANT)
(VDAC) D (Cyclophilin D,
cpD) M . PIP
. < 3% 10 ,
. PTP ,
[10 .
3.6.12.24 h cyt ¢ ,
PIP .
ot c PTP .



1608

25

Caz+ [
MDA [Ca ]m 3.6.12.24 h
Caz+ ’
. [ *H] DOG [Ca’ ] e
MDA Ca’"
PTP .
PIP
. D
. Ca
. Woodfield ' .
Ca’ CyPD ANT .
Ca GyP-D
ANT PP .
TP .
; CyP-D ,
CyPD ANT rrp M,
PTP
[14
D H @ cyt
C °
; gt c capase-3, .
Ca® PP,
[1] R , . “ » [].

» 2000, 16(5): 275—278.
[2] Newvmeyer D D, Ferguson M S. Mitochondria: releasing pover for life and
unleashing the madhineries of death[ J] . Cell, 2003, 112(4). 481— 490.
[3] La Piana G, Maralli D, Consalvo M I, et al. Cytochrome c-induced cy-

owolic niotinamide adenine dinucleotide oxidation, mitochondrial peme-
ability transition, and apoptosis[ J] . Arch Biochem Biophys, 2003, 410
(2): 201—211.

[4 Zydocvo M M. Swierczynski J» NagelG, et al. The respiration and calcium
content of heart mitochondria from rats with vitamin D-induced cardionecro-
ss J] . Biodem J, 1985 226(1). 155—161.

[5] Halestrap A P, Kerr P M, Javadov S, et al. Elucidating the molecular
mechanism of the pemmeability transition pore and its 1le in reperfusion in-
jury of the hearf J] . Biochim Biophys Acta 1998, 1366(1—2). 79-94.
[6] s . LJ]-
» 2002, 13(7): 400—401.
[7] Elimbeth A F, James DM, Takuw T, efal. Myocardial mitochondrial cal-
cium accumulation and DNA fragmentation[ J] . AnnThorac Surg, 1995, 60
(2): 338— 344.

[8 Kim JS QianT, Lemasters JJ. Mitochondrial permeability transition in
the switch fran necrotic to apoptotic cell death in ischemic rat hepatocytes
[J] . Gastoenteobgy 2003, 124(2). 494—503.

[9] Halestrap A P. The mibochondral permeability transtion: its molecular
mechanism and wle in reperfusion injury[ J|. Biochem Soc Symp, 1999,
66: 181—203.

[10] Xue LZ Bortaite Vs Tokovsky A M. Inlibition of mitochondral peme-
ability transition and release of cytochrome ¢ by anti apoptotic micleoside
anabgues J] . Biochem Phammawol 2002, 64(3). 441—449.

[11] Sener G, Sehidi A O, Satiroglu H, & al. Melatonin improves oxidative
organ damage in a rat model of themal injury[ J] . Burns, 2002 28(5):
419—425.

[12] Woodfield K; Ruck A, Brdiczka D, et al. Direct demonstration of a spe-
cific interaction between cyclophilic-D and the adenine nucleotide translo-
case confims their wle in the mitochondrial pemeability trarsition[ J] .
Biochem J, 1998, 336( Pt 2). 287— 290.

[13] Kim T O, JeongD W, YunBY, etal. Dysfunctionof rat liver mitochon-
dria by selenite: induction of mitochondrial permeability transition through
thiokoxidation[ J] . Biochem Biophys Res Commun, 2002, 2%(5). 1130
—1137.

[14] Lemasters J J, Qian T. Bradhan C A, et al. Mitochondrial dysfunction in
the pathogenesis of necrotic and apoptotic cell death] J] . J Bioenerg Bi-
omanbs 1999, 31(4). 305— 319.

(ZRAF 0340

(3 1605 1)

: @ , , .
’ N ’
’ ’ ~ B @ ’
) N
’ B
’
0] )
’ ’ ’
N N N )
’ ’
o 1~2 ’ ’
’ ’ ~ o

3
. R473.77 : B
1 . . .o . 118
0n. , 1997, 18(1); 21— 22.

(4 E )



