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Effect of CAP-administration on respiratory function and cytochrome ¢ oxidase av-

tivity in mitochondria from brain cortex of rats exposed to hypoxia
SONG Rong, LIU Jun-ze, CHEN Li-feng ( Department of Pathophysiology, College of High Altitude Military Medicine, Third Millit-

ary Medical University, Chongging 400038, China)

Abstract ; Objective

tive phosphorylation function and cytochrome ¢ oxidase ( COX) activity during hypoxia exposure and their mech-

To understand the changing aspects of CAP-administration on mitochondrial oxida-

anisms. Methods Except the control group (C group), adult male Wistar rats were exposed to a hypobaric
15,30 d (Hy | 5 15 3) respec-
tively and administrated CAP (100 mg/kg, intraperitoneal injection) every 12 h for 7 d before sacrificed by de-

chamber simulated 5 000-meter high altitude for 23 h every day for 0, 1, 5,

capitation. Mitochondrial respiratory function and COX activity were measured by Clark oxygen electrode and
polarography , respectively. Results As compared with C group, mitochondrial state 3 respiration (ST,) and
respiratory control rate (RCR) and oxidative phosphorylation rate (ORP) and COX activity in H, + CAP group
all decreased significantly, but by prolonging hypoxia exposure increased and restored to the control level. Con-
clusion Mitochondrial respiratory function, oxidative phosphorylation efficiency and COX activity in rat brain

could improve by administrating CAP during hypoxia exposure and almost reach to the control level by prolon-

ging hypoxia exposure.
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1.1 850

A 2R 2R SRR LS AR 304 BE B ) 5 Ficoll . ADP( Sig-
ma 23 #], K ®) M 53 C(Sigma 23], #F 75323 ) ; Chloram-
phenicol ( S Z M) (AMRESCO #7348 ) SE R R EH (1
BT  FHATAC AR 0.5 mol/L 75 4 ; P49 M A2 s i 2= 40 1k
SERAT) 4 MR AR E (L T TRAR) .
1.2 #hHhAKEa

HEtE Wistar KRl 55 H (5 =FERFELRHY F04R
) 11~ 14 . RS BBEHL L 4 A 6 20, BT RO AR 2
b, AR BN TG AHT 7 d RS 0. 5% % % (100 mg/
kg, 1 UR/12 h) I i A5 4000 £ 5 000 m & R, RAUIE A
405. 35 mmHg F AR ME S L b ATH WS K EST Y. EL
WO d (A B A 25 %) BB 4], Hy + CAP 41) 1 d (H, +
CAP) 5d(H; + CAP),15 d(H,; + CAP) K 30 d(H, +
CAP) o It BRALFSE 40 AT 7 o FF i 6L R 12 54 56 k1) 4 38k
KT AR EI PR R, AT BB AN Hy + CAP 2 £ 1 R R A
A, KA B AR 5 000 m i AR IEAE AR AEFRA .
1.3 4840 R A H %
131 IEoRA i 4
S BE T 5E ] Lowrys 2.
1.3.2 RREEITRISHERIE B Clark 5 iyJr
B RALGAR 1.6 ml &4 30 C, 4§ 1.5 ml R AR (75
mmol/L H#REE, 25 mmol/L #EFF, 0.05 mmol/L. K™ -EDTA, 10
mmol/L Tris-HCl, pH 7.4,5 mmol/L # fi&-Tris, pH 7.4, 100
mmol/L KCL) i AR 7 0% & 2 min, LL%S SHRAD, #8500 A
LRRL AR 0. 1 ml RS MIER 1 ~2 min J5 , (R UCA BRI
JIGH (0. 5 mol/ L (143 5 W R 01 P e 182 69 i) TR 5 4 ) 10l 0. 1
mol/L ADP 5 pl, REELRL{ARE 0% 256978 1k, D R A0E 2D
FAFERNZR T DA ADP J5#E S (I ARPPE, ST, ) F0
ADP JHFETE G FE R A ( IV AR WFIR, ST, ), FEF M 3 (QO) f5 4
iz et 1] P 5 2 v 2R A R BT T R A BB UK TR 4 (nmol -
min '« mg~") o @QIFR % (RCR) = ST,/ ST, ; @ %L
WAL LA 28 (OPR ) - B4 I [R] A 45 28 SO 2ORE (K 2 1 B Y ATP
ft(nmol + min™' - mg™"),
1.3.3  ZM@E R AAMEENE 218 Rafael )8 AL
ES RBLEATR L4 ml, BRI 25 C, 1.3 ml BT
25°C K i v 77 et 1 AR R -EDTA 2% il I A2 IO s o 9 77 1
~3 min, KUMA 0. 1 mmol/L 4 34 [ B2 #5950 pl .2 mmol/L
{52 C 30 wl,50 mmol/L TMPD i 10 wl, 525 1 ~2 min,
T B 2R 44 22 (B assay blank , 25 (5 {8) 85 5 , A LR RLAA
B0 pl, DR RERZE . BTG PE (A) FRF AR ] P BT I RE
FR R JR I 40, 1 nmol + min ™' - mg ' B R
1.4 it

BARHLL x x5 Fom , R A SPSS 10. 0 GEit#K (i) B P &R
J7 AT, B SR A 2 T LR A FLSD 3%,

SRALREE L &

2 #R
2.1 Bt P REF AR R AR AR AL
R Ty AR AT

H, + CAP 41 55 Jfi %) Fi £ e #, ST, \RCR ,OPR ¥ &t 3 [
K, 2RI R % E Y (P<0.01) ST, ERENEER. 5
H, + CAP A HH 0, + CAP 4] ST, FEI%, 227 B B E R (P
<0.05);{fi Hy + CAP 41 H,, + CAP 41 %% H,, + CAP ZH 0|44 25,
EREHAES B EE L (P<0.01), H, + CAP 4| ST, {&F H,
+ CAP 4], R REEL(P<0.05) {555 F A A4 b EE,
EEBEMIER. H, + CAP 4 H, + CAP# H, + CAP Z1 % H,,
+ CAP 4] RCR ¥y55F H, + CAP #, 257 HAAJF % ¥k i 3
FY(P<0.01,P<0.05)., Hy + CAP 4| OPR K F&4H,.2%=R7H
HEENAEE BEEL(P<0.05,P<0.01) , LFE 1.
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Tab 1  The mitochondrial respiratory function in cerebral

cortex in rats after hypoxia exposure and CAP-ad-

ministration(x x5)

ST, ST,

ol " (nmol = min =1 < mg =1y Comol « min =1 = mg=1) ek GER
Cantrol 8 88.86 +11.49 0.8+1.8  8740.8 15.20 + 14,18
Hy+CAP 10 65.157.18™ 1499228  57820.75% 119.90£12.74*
Hy+ CAP 8 55.59 +6.36 " 8.01 £0.54% 695072 15716 +11.17*
Hs+ CAP 10 R.25+10.50*  10.63+0.644 7.75:LB*  IMT5B. PN
His+ CAP 9 .61 EB* L8022 144 731 £13R27F 150,58 +25.10%
Hy + CAP 10 T2 £0.R2 %A  O5+1.67  B.66+0.95%4 144,96 +16.247®

* . P<0.05, %, P<0.0l, vs control; 7r: P<0.05, %, P <
0.01, vs Hy + CAP; A: P<0.05, A: P<0.01, »s H; + CAP; O
P<0.05, @: P<0.01, s Hs + CAP; & P<0.05, vs Hi5 + CAP

2.2 BFEAPRFELEK AL COX Fhhy
1
S E X e, Hy + CAP 40 COX 3§ 1 G B[4 11%, =
FRAGEFBERL(P<0.01); 5 H, + CAP 4l L%, H, +
CAP#l H, + CAP 4% H,, + CAP 4 COX {& M55, 2= F A
HEHFBEBZL(P<0.01),MFE2,

F2 GREUTRER U ALIE K BB R COX EAERITEAL (x £5)
Tah 2 The COX activity in cerebral cortex mitochondria in rats after
hypoxia exposure and CAP-administration(x +s)

Group n  COX activity(nmol + mip "' ~mg™!) %
Control 8 628. 48 £62.09 100
Hy + CAP 10 380.90 £117.92 ** 61
Hy+ CAP 8 543,86 £82.03% 87
Hs + CAP 7 443,05 £98.30 * *£& 70
Hys + CAP 9 519.61 +119.50 ** 83
Hy, + CAP 9 578.74 44,74 % 92

#: P<0.05, #%: P<0.0l, vs control; %; P <0.01, »s Hy +
CAP;A: P<0.05, s H + CAP
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