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HAREE Db EATEFRERYE D, Frims D TERARER o B3 IR AR ERWEED
M, DO B Xt B (TMPD) & 2,6- — M 8¢ M (DCIP) % 4RI % B D, L4 2 WA OMH & — 2%
ARER o WEREW, —AEAREER b HEEM HERRRIBMEMMEE—L TR,
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B E e e BUR S0R (R FF MR T BE 32 B PR E A4
HC,RES L TECIEN Z R BN G5 80+ 42
BHy A5 D, o]0 BUF B R B RE® o st b
A R R IR, H AR AT AETE bey  complex
FOEXEEHE—FHER D FELRRITFREE F AR
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B4 Wistar KELEE 220~250 g, LA 5 kw 1R 41T P8 4
R R AR 20680 X L5 5558 7 REUE S48 & Wl %
FLBIBENEEAG DY ERXRERASHUFEHREE
HEXN 40 mg » ml~'#] 0. 25 mol - L' MM Rk Bk, B
FEPEHAFRAYEERRFREN S BRI ZRIETR
FRAREY AFRIEHEE 14U EEFTHTER,
1.1 NADH :Duroquinone reductase i 7

Ll NADH £1L{B& duroquinone R IEMENEIE /L. K
R v R & 200 mmol + L' ,50 mmol « L™’ KCl,3 mmol
« L' HEPES(pH7.1),3 mmol + L' KH,PO,,2 mmol + L !
MgCl;,0.5 mmol + L' EGTA,2 mg W HBEEO, RV 3
ml, R R 25C . HERBETE 25CHRFE 2 min 1A Di(5 mg
+ml™")0.1 ml,6 min GIA 25 mmol - LT'AEMHP+ER
MH,0. 4 nmol ABME A » mg '&RBEEH,0.1 mmol « L
KCN, SR/ 1A 0.1 pmol « L™ FCCP(EAL BKBEF R B . bn
A 0.3 pmol « L™ duroquinone U 8B K I, £ 240~ 374 nm

- BERERBEREEHRYME

% NADH #) /L2 R,

1.2 NAD(P)H. & % b.c #) RALZT R AW
BV A AN &180mmol « L' E#,40mmol - L' KCI,

3 mmol « L™' HEPES(pH7. 1),1 mmol - L' EGTA.3 mg £

B AEEARNER3 ml, RVERESC  HELTREAFRE.

2 %8

2.1 D, ¥ FiR i AR S 1 49 Hh©

2.1.1 D X NAD(PYH 84LE RS B w7 LY & o
LRI 3 mg, 7E 340~374 nm A IME R LE F AL, EFER
BIANMRENZL PG ERQ mg - ml7')5 pl 7 340~
374 nm % NADPH W X6{E 88 jin, #h 28 147, %)k NADPH 4T
BRFERE MANBE AR REETTA WEMEREZ
B0 D, (5 mg « m!7")40 ul ,NADPH ERZEEXLFE . BiNE
7 1 i — 25 3 IR (] 1a),

AaEMM+FRMHME 5 mmol + L '] NADPH 42 {f
BT (FFRE 4 ), NADPH B, B A D, \] R E#—F T
JFCE 1b),

U FCCP(1 mmol » L™ 1)1 pl =4 B A EEIF IR, H 2R E T
7 NADPH 2 E8/ARE . WA AKEEZ EEXEFRE D
ISR R AR (A 1o,

MELLE 3 ALK AT LFE Y D MKW EE NADPH B 7
WIHE B, i A FCCP /5 NADPH # 1k, B A D, X BF
FoRZS, 8 D, WA & F WGBS NADPH T (%, B0 Dy 3¢
BFRESMR S UEHTRE—SHBER.



80

[t

x

Fle &

4k
+E

Fig 1

340-374nm

time (min)

e—e Control oD,

Fig 1

--0.01

340-374nm

—0.02}

—0.03}F

—0.04 " " N i i s

time (min)

2.1.2 D, X NADPH :Duroquinone reducatase 1% J7 B 804 .
I duroquinone f5,#E 340~ 374 nm &bVR UK T RE, 56 B0 i Bk
EFKEHERRES BR—EEHEAITE,D MRT M
B, iR D MM SR ERBALSIUEH TR L@,

duroquinone

)
11
[
[
[
g —0.01} HH
c (]
= [
g [W]
=3 1
3 —0.02 HH
"
"
"
0.03 i
. :I' ®—e Normal M(10)
[ o——-oM-D,
[}
0. 04 9 i A N A
0 1 2 3 4 5 6
time (min)

B 2 D, ¥ NANH-Duroquinoe i [F85;E H 89 1B
Fig 2 Effects of D, on NADH: Duroquinone reductase
activity.

The incubation system was as described in materials
and methods with addition of antimycin A (0. 4 nmol/
mg protein), KCN (0.1 mmol/L) and FCCP (0.1
pumol/L). 0. 3 pmol duroquinone was added as elec-
tron acceptor.
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Fig 1 Effects of D, on redox state of NADPH.
(a)Redox state in state 1; (b)Redox state in state 1;
(c)YRedox state in FCCP-stimulated respiration. The
incubation system contained 0. 225 mol/L sucrose, 15
mmol/L KCl, 5 mmol/L MgCl,, 15 mmol/L
KH,PO,, 50 mmol/L Tris (pH7. 5), 1 mmol/L ED-
TA. Volume 3. 0 ml. Temperature 25C, Wave length
pair 340 ~ 374 nm. Mitochondrial protein 3 mg.
Where indicated, 4 pmol/L rotenone, 0. 2 nmol an-
timycin A/mg protein, D, (5 mg/ml) 0.1 ml, gluta-
mate +malate (5 mmol/L each), and 0. 3 pmol/L FC-
CP were added.

LR EIERME AARAEME 1 ROLE 3% UM AL B ™
B FREAIME LRSS 2B Q—HRAE c TRP.
Duroquinol : Cytochrome ¢ reductase activity ] 5 : 14
duroquinol B FHEfk,Cyt. ¢ HlHFZAETMERFRBL
frs 2 BTG ZPIME] 38 Nelsen ik 1M E ML 1 (NaBH)E R
duroquinone, {§ i, duroquinol® . H EF X R —IK. R4+
MR F P E AR ARR A 8 mg(0. 1 mDE5EERBE
Bih v (pH7. O 7E 25CR E 6 min /50 & AR 4 pmol -
L™ ',duroquinol 0. 5mmol - L' % FCCP 1. 0 pmol - L', iEF
S0 B PF R L PR 933 BR{H L i A %A RID (0. 25,0. 5,
0.75,1.0,1.5 mg - ml"D 54Kk 25CHEE 6 min J5H#FTE
B, LARE T duroquinol iy EAL1E A ¥ 5] be, complex (i 5
DREZD MM EER BT T 3RER A duro-
quinol EE B, A FCCP j5 # H & ¥ B 3 i, FsL ¥
LR G AFRE D, 7 25 CIBF 6 min J5#75E% ,FCCP #
PR R E S HED, i RN 2B TR 2 BINH (F3, KD,

% 1 D, ¥} Duroquinol . {HEEFE c R IFEGEHMIER

Tab 1 Effects of D, on Duroquinol : cytochrome c reduc-
tase activity
Rate of Inhibition (%)
No.Expt RCR Concentration of Dy (mg » ml™")

0.25 0.5 0.75 1.0 1.5

1 5.1 5.7 35.2 37.6 55.8 75.0

2 4.4 14.3 31.7 47. 6 50. 8 60.3

3 4.3 25.0 63.2 64.6 68.8 74.3

¥ . Rate of oxygen consumption of the PBS control as

100%
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Fig 3 Effects of D, on duroquinol. cytochrome ¢ reduc-
tase.
0.5 mmol/L druoquinol, 0.3 pmol/L. FCCP
a: PBS control; b: D, 0. 25 mg/ml; C: D, 0. 5 mg/
ml; d: Dy 1.0 mg/ml; e: D; 1.5 mg/ml. Oxygen
consumption rate (ng atom O/min/mg protein ):
a: 237.1, b: 223.6, ¢: 153.6, d: 104.9, e: 59.2
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Fig 4 Effect of D, on redox state of cytochrome b.
The incubation system was as that in the determina-
tion of rate of oxygen consumption. Where indicated,
rotenone 4 pumol/L, succinate 2. 5 mmol/L, and FC-
CP 0.3 umol/L. were added. Mitochondrial protein
3 mg. Volume 2. 5 ml. Temperature 25C. Wave-
length pair: 430~410 nm.
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Fig 5 Effect of D, and KCN on the redox state of cy-
tochrome c;.

The reaction media consisted of sucrose 200 mmol,/L.
KCl 50 mmol/L, HEPES 3 mmol/L (pH7. 4). EG-
TA 0.5 mmol/L. potassium phosphate buffer
3 mmol/L, MgCl, 2 mmol/L. Mitochondrial protein
3 mg. Volume 3 ml. Temperature 25°C. Where indi-
cated, succinate 2. 5 mmol/L. KCN 10 mmol/L were
added. Wave length pair 553~ 541 nm.

2.4 D*tdFiai@it AA TR $ RiE 1269 oD
2.4.1 TMPD &5 . iR K ASKS WFREME, H iR
#8525 0. 3 pmol L' FCCP. £ B3R 1% b0, Jr&3 in
A DBf BB B B IM& 5 BIA0. L mmol-L™' TMPD 7] BF|%2 &
B4, TEDIA FCCP S M A 0. 2 mmol +mg protein ' & &
AR EEME . IMA TMPD AIB—EREEKR.EHM
Dy, XEInE M (K6, %2>,

2.4.2 DCIP & . MKW ARG5S W FEREAE. 4 pmol -
L~ 'faBfH,.0. 3 pmol<L ' FCCP. k0. 2 nmol AA -mgprot '
Xt R 0% 6 03 49 B e e AT R # /D A5 mmol -L
ASC K50 pmol-L™! DCIP & EH B E 180, B I03 mmol -
L' MMM & S8, mEin A ASC+DCIP j5 I
Dy (5 mg-ml™ ')0. 1 ml [ 4 B4R B M HEJS DUBR A RR A 51 &£
#Y FE 0B 38 I 0E B URRR R EU (' T
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Tab 2 Effects of D, on TMPD bypass

Rate of Inhibition (%)

No. Expt
1 2 3 4 5 6 T D,-TMPD

FCCP 0 0 0 0 0 0
Dy 50.9 46.5 40.6 41. 4 43.5 44. 6 148
TMPD 15.8 42.3 31.3 29.3 30. 4 29. 8 '
FCCP 0 0 0 0 0 0
AA 58.4 76. 7 73.3 74. 6 76.1 78.1 72.9 2.9

42.
TMPD 11.1 0 40.0 39.7 48.2 40.7 30.0 23 2
D 47.2 33.3 58. 3 46.0 68. 2 66.0 53.2 ’

% :Rate of oxygen consumption of FCCP-stimulated respiration as 100%
86. ¢
54.5 A 50. 4
0] succ
D, TMPD 123.4 tto+ Rot 57.6
a miteTRo ASC+DCIP
G+M
FCcp AA
60.0 110. 4
B
succ
ASC+DCIP
FCCP AA
mito+Rot
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Fig 6 Bypass of the antimycin block by TMPD.
The inoubation system was as in the determination of
oxygen consumption rate. Where indicated, TMPD
0. 1 mmol/L, antimycin 0. 5 umol/mg protein, gluta-
mate + malate (2. 5 mmol/L each) were added. The
numbers were rates of oxygen consumption in ng atome

O/min/mg protein.
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Fig 7 Inhibition of the DCIP-promoted bypass of the an-
timycin block.

A : Inhibition by D,. B. Control. The incubation sys-
tem was as in respiration rate determination. Where in-
dicated, 4 pmol/L rotenone, 0.3 pmol/L FCCP,
0. 3 nmol antimycin/mg protein, 5 mmol/L ascorbate
and 50 gmol/L DCIP, 3 mmol/L succinate were added.
The numbers were oxygen consumption in ng atoms

O/min/mg protein.
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Fig 8 Pathways of electron flow in (A) the TMPD and
(B) the DCIP bypasses of the antimycin block.
(Alexander A. and Lehninger AL: BBA 1984;767;
120~129
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Site of inhibition of mitochondrial electron transpot by D,, an organic

solvent extractable component from burn eschar
Chen Zongrong, Lou Shufen (Section of Combined Injury Research, Department of Radiation Medicine. Third Military Medi-

cal College, Chongging, 630038)

Abstract The inhitory sites of D,, a toxic extract from burn eschar with ethyl acetate. on the respirato-

ry chain of liver mitochondria was determined in rats. The effect of D, on the electron transpot through phos-

phorylation site 1 was studied with the changes of NADPH redox state in various respiratory phases. It was

found that D, did not interfere with the electron transport through site 1 or inhibit the activity of NADPH .

duroquinone reductase. The phosphorylation site 2 was directly tested with duroquinol as an artificial electron






