DOT: 10. 16016/ j. 1000-5404. 1986. 03. 001

FEEEA¥FRIGCEBSEEIN

195

Joe 15 F5 in R B X K B R AT £ Ak IR U T
B RE(LIERBIHHIER

REXR &

A

Rk

(IR EEHMREE)

B E KRLWLHELERG (20%BSA)Y 9 K, L kIBmIst 2 FrE, hIESM
163.7% (P<C0.01) , #H SEEAE ¥ 4 H71.09% (P<0.01) , BV SRAERIN, BABEE

RN EHE62.13% (P<0.0D) ,

BUpetila O RARYels SmifE BAEIR I, DIAEMKBBRE 5 1L 5 REUT &K AT K
B0 $ha, AP AR A VPR A s B R S RRRCE L, 12 R 4B RIER AN,
SIEWRFERBEAmEERML, 2RIEEHEE (P<o.0D , PRRIE I R TROIEREL
SV SFRENN, SHEVSESEML, 25E88E (P<oon ,

TR TR IR B B ) T AR A ARG IE o JSRZEO R A& IR, 1U1:32 B1:640%8
O BMTE P2 BUB AL TR IE W AP R BLIR G, A0 S RIR W 228 BRIR LR F R mOTRIB IR D IRsa 400y

Ko

XER  Selis SelidEs HIEREG SRk SoRk AR ILIE R

BT R T T TP 2% BE A TP IR IR K
HO, BT Bt W T SRR T R R A Y
RERE, LRUTEFN ISR R I RERY
WHIAZ I, B0 I AE = S S B Yy
JRE—SEF T HE 56 ¢ . AU B Y
e 1. PREEEERO W SO IR T AR
PR 2. WRZELE L5 A SEBUR N T
SRR EFMWHEER: 3. WBHR
B RAR R TI B R F IR

HHREFE

HEEWistarf S B, 200~300g, 45 N =
M MM (n=16) , BREGM (a=16) , Kl
B (n=12) . Bk, FakkdSR 68
EHIEI®,

B mit & BUREG O KIS 8 i, 5
L0 T I8 IS, LUAGKREREE, REH
HWIEAC UM R . TR T #1:10 (W/V)
1mA0,9% NaCl % (pH 7.4) -EO0CITRAH,
FEACE 0104550 (1000%8), 4 LEM IR K
RELRIGEINAMRAR, WHEAE AR, DR
Beiritie, B R miiEiRNE, (RIGEUE R Kk

B B RR IR B, 4 110.9% NaClilg BB A
SURRRIR A TR A iR B Rk Th Rk et
MHEHERY, BRRREE0me/ml, £ K0
ANE R RFIMBRE KRR IR E Yy 20mg/ml,
5£110,9%5 NaCl FBEIEHL ki fk FoCHELS
gh, ARIGHIR T BEOWIFRIEHR, EREES
LR B R B R AR TR, DR — 1 B
SRR IIRRE. 0CHELOS ARG W Eo N
ERBRER, B1320 1k, S8 SHE, B
0.9% NaCl i T IE R R R ThEE, IR AR BL
ZALEI R

RAZKARAELER  Exshs A
JEY GIEIMERED JSEERERRIER. Waek
ELMittnacht3c0, gLl RARAEIE Zs 1.2
JRILOAFITI, Egaoun TEREILE FEMEs 2. B A
IRIIEZEH, R ARBAUIEFTTERIE S 1 Amax R
TR B, KIBAEILRE B R R thik o e BB DG
2%y B aAmx oK,

# B
EFXKBRFRRRIFRENE 1. B
HilR9RRCR T M H B (T T36,3%),
B AIERAE R IET 28.91% (P<C0,01),



196
BN
ADP/OW T, & Kk B B

e

(LN

‘*ﬁ %‘ tﬂ % ]l[ lu\/gg N [N tt‘{é:_tﬂ)
IR T RET

A1 BHEI X

37.89% (P<0,01) ,

State 3 State 4 RCR

Nanoatoms O/min
/mg protein

B

* R &tk FoR o) fik
State 4>< 100 M _MPR
State 3

pmoles ATP/min
/mg protein

1,36%£0,14 0,256+0,042

/H 186,95%26,24 34,74+4.21 5.4040,38 18,69+1.299%
(n=16)
Bk f5H  194,80+41,78 38,621+8,62 5,10%0,40 19,7941.35% 1,38%0.12 0,268+%0,050
(n=16)
be 5 4 132,90i‘27.80: 39,40+9,04 3.44i0.04: 29.79i3.32: 1.19i0.05: 0,159+0. 033
(n=12) ] )
Mean+SEM
SEFEHM 2 RIEE R E<0,0D
State 3(HFAL), State 4 (N ), RCROFIEFENIZR), ADP/OWIEL), MPROERKEIE L)

A2 BT EBRRIURA X U KRR o ik 49 4 145 F)
State 3 State 4 RCR State 4 ADP/O MPR
P A Badii =2 = %100
State 3
Nanoatoms /min pmoles ATP/min
/mg protein /mg protein
EER R 330,56+52.49 73,024+10,72 4,59+0,44 23,0+2.0% 1,27%0,13 0,42240,093
(n=12)
WL 334,47%80.97 93,0%21,16° 3.47i0.69" 28.0i4.0%: 1.,17+0.16 0,392%0,.113
ﬂX(
(n=12)1:32
289,63+153,34 91,22%20,96" 3,9940,58" 26,0+£4.,0% 1.1940.17 0.4311+0,.127
(n=12)1:64 .
318,001-64,07 75,98+19,73" 4,384+0,74 24,0%X4,0% 1.26X0,17 0,401%0,099
(n=12)1:128
Mean+SEM SR EAREE R PO, 00) O EHAILE 25 Fl R R W3 (P <C0,01)
K 2 WORIEH B BRER B X 1E Bk U IR ETIRET19%,. WEE2 R

SRR ER . FRARER KRB
A X RPN R A W . % 3 BRI
BRI X SRR IR R B PE T o 10 32 MR R {1
PR HAR T T54%, 1:64MmBREZTF
FeY32%, $LaE1:0125 BERMBERY AR M 4R

HIMHE, T EE 2R EL32 (P<
0.01) Ki:64 (P<<0,01) M4~ FRE I,
1E1:1280), WAZR LI % B . WA
B - ﬁ@i—*ﬁiﬁi%fﬂfﬁ V 25 IR A8 A3
Mo BUANA:1320), LW IRIRIGE A IV



197

£3 B ERRIGEA EF K ST & AR E R 248 40 4 5 4E R

State 3 State 4

Nanoatoms O/min

/mg protein

RCR

State 4
State 3

ADP/O MPR

x 100

pmoles ATP/min
/mg protein

E#& itk 330.56+562.49 73.02+10.72 4.59%0.44 23.0+2,0% 1,2740.13 0.422740,.093

(n=12)
HAREUE

1:32 287,56+70,71 139,16+36,61" 2,10%£0,29" 48,0%5.0%" 0,95+n,14" 0,27040,070*

(n=12)

1:64 324,97+70.04 106,26+21,19" 3,13%+0,62" 33,016,0%" 1,1140,19* 0.356% 0,079

(n=12)

1:128 332.03194,46 95,23+28,26* 3,68+0,76" 29,04+5,0%" 1,23+0,18 0,41540,139

(n=12)

1:256 351,74+66.9 90,88+12,3"
(n=12)

1:512 331.671101,48 88.6120,15
(0=12)

3,91+0,69" 27,0%£5,0%" 1,2

<
I+
[=]
bo
—

0,443%0,123

3.72%0,69* 27,0%£5,0%* 1.1840,17 0,378+0,138

MeantSEM

State 3(EE #),State 4(FE N, RCROFRERIF), ADP/OGEEF L), MPROLABIRILE)

"I A Ho 2 B B (P <0.0D)
THIEHEMEZREE  (P<0.08)

BIPIRAE N T 24,6 %, T A2 AL EE i A0k
ZWINT90,5%, LLX IR ¥ 8 T —
o i T4 BAR AR AE 8] — By SO e B ik
WG WEFRERAE,

TE 0 5 TE 3 RBLAR IR AR AR B (3t
kT ZHER) np g m R, HERR
BHEATAOMPHERABTER . R4 BR
bk 1E 5 BR IR Bk T £ SR B 1Y
RIVF BB R — 10 I 2B R B BB A 1k
R@mE. B 1 Basmib R BB
¥, Amaxpj 521,0nm 22 # ZE501,0nm,
Admax = 20nm, WRICIETEREILETE 2 200

2B =0,2643, [ 2 BIR1:321EH Kk $#2EX

RS LBLAME RS MR AR TS W E BRI
Jti: Amax=19nm,,E=0,3313; LR
BEy 1:16 B\ .Amax =14nm,, E=0,3361,
& 3 /N1 32 M 3R i S5 1) — 0 R R AR 1K
RS IR REAL R I TR, JAmax = 0 &
R ZZ B RN R, JE=0,1966,
116 IR 45 R 513245 R R
AR iR RE N 1264, 1:128 WAEREE
HRRERKL I6HBEENERER, B
BaERE (AEHREE 6 /M) RBLkKE
BRI BT,



198

P

A4 KRANBEKRLER RN E
RCR = 4,34
B A OE A fle b i M sE E
n‘ﬁﬂ:ﬁu/\m.x BefE Amx 2™ IRAEE ﬂ&y‘ﬁf‘“‘r .
éj@?hzﬁx 521 om 501 mm 20 nm 08781 0.6138  0,2643
,;y;mgx(zgu.u 521 um 500.5am  20.5nm  0,8044 0.5052  0,2992
ER# e 1:32  521,50m 502,50m 19 aom  0,8100 0.4787 10,3313
ER iR EK1:16  520,5nm 506,50m 14 nm  0,8345 0.4984  0,3361
ey AN 1:128 521,0nm 507,5nm 13,50m 0,8128 0,4837 0,3291
TR AR IR 1264 521,50m 506,0nm  15,5nm  0,8744 90,5837 10,2907
BUNIRER K132 521,50m 522.0nm  -1,5nm  0,8570 0.6604  0,1966
BIREUK1: 16 521,50m 522.5nm  -1,0nm  0,8857 0.6937  0,1920
A—EH&EA  521,0om 508,0nm 13 om 0.7977 0.4374 00,3603
thmx BRI E; 2 ERARRBIERLE =
Wi R LT M AR TP E i & A HR BT R
Bt BTG MRS AT SR LR PRI BRI RERY R 22, HInEHERHBIE
X TR R SRR R R R WHEFEGIE 7 ~14K, REHERL. BR
BRMEERAR R, AHEfh—mily O RRENRRETOD, fFasen 1 5k
R B SRR IR IO =00, 35 o 3F J& 5 R SIEF I R IR /e
R B L R B MWK, WY MR, W

FIVHRR T S HEEY T8 B K5
O, B A 09, BT
JiE B2 B I AN AR AR AL OO LUK 4 it
FBEHLREZE AL, HZI&~%4’E%W\% be i

£

0.105
0.090 ¢
0.075 |

0.060 |

0.045

0.5

\

2.000 , 1 X L

PR MBI GRARZE » £HH
BetifE 9 RIQMHEMIRE T B H 5 1EH KKk
R AR ZRGIMHER, Wl fijEw
SRR EYHAF—E R R

PR AR LT
521,0 nm [ =0,8781
WREE A
501,0 nsm E=0,6138
Ahmgx =20 0m

AE=0,2643

400 460

H1

EH AP IERE 1R R



£.030 /
.015 /

ey
0 760 i // ! N 1

400 360 520

199

PR AL AT

521,5 nm E =0,8100
PIBERRIL IS

502.5 nm E= 0,4787

A)\max =19 n1m

sE=0,3313
~——
) \\-\"?'" -3
580 GAC 703 nn

P2 BIEW BRI (1:32) B &Rk AR L fE

R
Q.120 |
0.103

0.090 T

0.0715 P

0.Q¢0
0.045 F
0.050 |

0.015 &

0.00Q

PR AL B
521,5 nm E=90, 8570
W BB IS
522,0 nm E=0,6604
A}\ma,=-1.5 nm

2E=0,1966

400 460 920

cen 640 700 nm

B 3. 2RO EMmI R (1:32) B R &R A P IR RB 161 H

TESHEMRBBIERG, ERSRBKSE
N AR IR £ 489 i 2 A 2R AR i AL BE BRI A
REBRASR, RBIGHEBRRESELESHE
MR LE A E, RS X FhaefbvE R D
ATPA . MIBLFBERIL, BTHER
ERERILEH T AR R, BNERTFE
B, B TR SR E &, AR B R
RFHERE, Wl AR Lk ATP A BAIIT
Fiz5h)) (Protoomotive force, Pmf)Ud,

Pmfw] o Yt EWE. W OX —F
EEHRMREE, ERBE5NRESE, BT
PR SHEENEASSWMANRA, TP
BRABRBSAEBRBOLETHRIALD, E R
EFHERBNBEZEEE LM N, PuiT
B, Z8 ARBPORTL2WPE ™, L8
R RI1:16, 1:324 Mk 5 % AT IE 4Rk
B RE L E R M, EHREZH, S
P popeti e bk 7 4 WO 48



206

B
0,120
0,105 L.
PBLAE G
0.C30 | -
521,0 nm E=0,7977
0.075 | WREREIGE -
508,0 nm ]=0,4374
0.060 hms =13 nm
2=0,3603
C.045 |
0,030 [
0,015
0.000 ! o
400 460 520 550 640 700 nm

B4 IERLRKERAL 0 CTIHE 6 AN SR BERLIE
7O, Kremer® AR SF UM £ EHE  BEBIRABREZEREYN “S%7 . Bl THE0
ANRIERE R A SR R R PR TR ARAE (HERAMHE, Rk
BE, BREENHOBEPUL R ZAR L ZRED » WENHERNOERSSERS,
A0, P Ry R i HETRET AR ARBIRIEERT .

$ £ x B

1. Apprille JR, et al, Liver and skeletal muscle mitochondr-ial function following
bura injury, J Trauma 1977; 17(4):279

2. Rosenthal SR, et al, ‘Purified burn toxic factor and its competin, Surgery 1972,
71(4):527~536

3. Schoenenberger GA, et al, Isolation and characterization of a toxic lipid-pro-
tein complex formed in mouse skin by controlled thermal energy, Comparison to an
inactive precursor derived from thermally unexposed or native skin, Biochim Biophys
Acta 1972; 263:149~163

4, Schoenenberger GA, et al, Physical, chemical and biological propertics of a spe-
cific toxic lipid-protein complex formed in thermally altered mouse skin, Biochim Bio-
phys Acta 1972y 263:164~177

5. Schmidt K, et al, Studies on the structure and biological effects of pyrotoxins
purified fram burned skin, World J Surg 1979; 3:361~365

6. Fedorov NA, et al, Isolation and study of toxic fractions from burued skin,
Problem Med Chem 1974y 20(4):371 (Russian)

7. Kremer B, et al, Toxin specific ultrasiructural alterations of the mnlouse liver
after burn injuries and the possibility of a specific antitoxic therapy, Scand J Plast Re-

constr Surg 19795 13:217~222
8. Kremer B, et al, The present status of research in burn toxins, Intensive Care

Med 1981; 7:77~87



201

0. PRFEE. MEAL &AM, ", BETE SRR AR YA T A A BT, 6005 34aE
1986; 2 :7

10, Mittnachts Jr,and Farber J  Reversal of ischaemic mitochondrial dyslunction,
J Biol Chem 1981; 256:3199~3206 .

11, Moyer CA, and Butcher HR, Burns, shock and plasma volume regulation, CV
Mosby Comp, St Louis, Mo, 1967

12, Rosenthal SR, Substances released from the skin following thermal injury-Bura
toxin, Surgery 1959; 46:932

13, Kremer B, Burn toxin, In “Immune Consequences of Thermal Tnjury” Chapter s,
pp 90~118, 1931

14, Scholmerich J, et al, Effects of cutaneous human or mouse burn toxin on the
metabolic function of isolated liver cells, Scand ] Plast Reconstr Surg 1979; 13:223
~230

15, Schoenenberger GA, et al Experimental evidences for a significant impairment
of host defense for gram-negative organisms by a specific cutaneous toxin produced by
severe burn injuries, Surg Gynaec Obstet 1979; 141(4):555~561

16, Aoyama H, et al, Toxic effects of extracts from burned skin, serum and bli
ster fluid of burn patient on mitochondrial function, Burns 1980; 7:33

17, Suzuki K, et al, Isolation of a substance toxic to mitochondrial function from
the burned skin of rats, Burns 1981; 8(2):110~117

18, Ekerman KEO, Wikstrom MKE, Safranine as a probe of the mitochondrial mem-

brane potential, FEBS Letts 1976; 68(2):191~187
19, Colonna R, et al, The problem of cation-binding sites in the energized mem-

brane of intact mitochondria, Eur J Biochem 1973; 34:577~585

Inhibitory Effect of Crude Extract of Burn Eschar

on Mitochondrial Function in Rats

Chen Zongrong, et al

(Research Laboratory, Department of Public Health, Third Military Medical College)

Whole thickness burn (20% TBSA) was produced in adult rats of Wistar
strain. The animals were divided into two groups: In the first group, liver mi-
tochondrial respirarory function was determined polarographically on the 9th
day postburn (PB). In the second group, burn eschar was removed 9 days PB
and extracted with physiological saline. Extract of normal rat skin was pre-
pared in a similar way. Liver mitochondria were prepared from normal rats

and incubated with serial dilutions of the extracts of eschar and normal skin
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respectively. The respiratory function was then de.termined.

It was found that the respiratory control ratio (RCR) in the burn group
was much depressed (63,7% as compared to normal). State 3 respiration rate
alsodecreased (71.09% viz normal) but state 4 slightly increased. The differences
were very significant (P<C0,01). In the second experiment, RCR was also
much inhibited in the eschar extract treated mitochondria, mainly due to ele-
vation of the state 4 respiration. The RCR value in the normal skin extract
treated group also showed some degree of inhibition but the inhibition was much
weaker than in the burn eschar extract treated group (P<C0,01). The inhibitory
effect was totally absent in higher dilutions in the normal skin extract group
while in the eschar extract group, slight but definite inhibition was demonstra-
ted up to the dilution of 1:512.

The energization of the mitochondrial membrane was also affected by the
eschar extract (3 experiments). When normal mitochondria were incubated
with eschar extract, the degree of “Blue shift” of the maximal absorbancy of
safranine O was either diminished or totally absent. Besides, the extent of de-
crease of maximal absorbancy at 540 nm was much smaller than the controls after
energization. Slight inhibitory effects were also observed at more concentrated
dilutions of the extract of the normal skin. The mechanism of this disturbance
of the membrane energization was briefly discussed.

Key words Burns; Burn toxin; Extract of burn eschar; Mitochondrial

functiony Mitochondrial membrane energization



