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i E:. H HEERREE &b it s i E /b R s m . Jitk UAREERARL4 000 m =R A
PEEEIAIR . 20 R RIBENIE TR0 4 4, SR m ARF AL, PR AR AL, Bl 5 R SRsE s & T
ARG P TRAL I 72 h 5 SEATSE50 , S IR 4 Sl 3438 SC I A8 T if47 . LUXE B8 (40 mg/kg, RERSVEST) BREE S
JE AT RS BRI AT R AN (1.5 .2 mg/kg, BERSIESS) o 430 F P B AT 10 min F1HEE)F 5.10,15.,20 30,60 ,120,180
min ZE4 4 SR M43 B 03, LAAE Ak 7 v i 8 46T ) B ALl ( superoxide dismutase, SOD) 1 1 i JiL 8 25 Jik H K (reduced
glutathione, GSH) FIPN % ( malondialdehyde, MDA) &1, &5 SEIBh4 NaCN H13: 60 min J5 3¢ MDA S &=38H1(P <
0.01) ,80D 7% J1f1 GSH 4 & R (P<0.05, P<0.01), mJEE4A 72 h J5tuffi MDA & &30 (P <0.01),S0D 3% J1 il
GSH &g N (P <0.05, P <0.01) , &5 HA S 95 040 30 min J5§ RIS PRSI R 35 .3 (P <0.01)
gEe PRl AR SR Al EL AN R B Y B B E AR NI b, A T RE R B AR .
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Effects of hypoxia and sodium cyanide on superoxide dismutase, reduced glutathi-

one and malondialdehyde in arterial blood of rabbits

ZHAO Yuan-peng, DAN Guo-rong, DONG Zhao-jun ( Department of Chemical Defence, College of Preventive Medicine, Third
Military Medical University, Chongging 400038, China)

Abstract; Objective To investigate the effects of hypoxia and sodium cyanide ( NaCN) on oxidative
stress in rabbit arterial blood. Methods  An artificial hypobaric hypoxia chamber was used to simulate
4 000-meter high altitude. Twenty rabbits were randomly divided into 4 groups; hypoxia group with high- or
low-dose, non-hypoxia with high- or low-dose. The animals in the non-hypoxia groups were operated under nor-
mal circumstances while those in hypoxia groups were subjected to chamber in low pressure for 72 h before re-
ceiving the hypoxia experiments. Femoral arterial cannulation was performed on all animals under anesthetiza-
tion with pentobarbital sodium (30 mg/kg, iv) and NaCN(ip) at the doses of 1.5 mg/kg and 2 mg/kg. Blood
samples were collected at 10 min before intoxication, and 5, 10, 15, 20, 30, 60, 120 and 180 min after intox-
ication and blood seperation was conducted. The activity of superoxide dismutase (SOD), contents of reduced
glutathione ( GSH) and malondialdehyde ( MDA) were determined. Results The MDA content was signifi-
cantly increased (P <0.01), and the SOD activity and GSH level were obviously decreased by NaCN injections
in the non-hypoxia animals (P <0.05, P <0.01). Similar changes were also detected under the hypoxia con-
dition (P <0.01) 72 h later yet, and the changes of the aboving indices were more distinct in hypoxia groups
than in non-hypoxia groups 30 min after intoxication. Conclusion Either hypoxia or NaCN can produce signif-
icant changes on the oxidative stress system and theg may heve a synergetic effect.
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1.1 FEBE

ALET(NaCN, S Hr4l) 1 F 2 Fluka 23 ], HoAl 350 2
JE o4l Sigma 3-16K BLOHL(EE ) , TUI90T £ 4h -
A LGS T (b)) o
1.2 SEBshih R4

T H A KA 20 H(HH = FERFZR ) hl
it BHSAIE S 427 SCXK [ 1 2002002 ), Bl , 1A ik (1. 93 =
0.21) kg, S o 5 FALECFERE N 4 4, BAH S B &RA
SR TEAE g I BE 2 I TR A h R AT, TR AT L0 3
PR EA T % 61,7 kPa(4 000 m &5 JE K E) A 3
72 o O J2H S A A 5 W ST A0 % N #E 4T (308 m, 97.7
kPa) . #9038 7 AR I VR 43 o e D s R R4 (2 mg/
kg) (EEURGIEZL (1.5 me/kg) Pl B 4 (2 mg/kg) I
JEARFRI 2 (1.5 mg/kg) , & LIAH S Pl 10 min Sy %
HE o
1.3 AR 3h bids K

5 HH S 56 B0 W) AR 28 B e T S 3% 13 L LG 2 BNV W
(1 ml/kg) o FERRIESE 25, WU EM 5 5€ T F ARG L, 8 5%,
WA A E— K2 S em (Y07, FTIAS B3 B LRY, 3840
T FE A e Bk, RRAI I 505 B T 30 Ik il A8 174 25 21 B ik 22
J& B FLIE O, O L BhkIe . FIRBIETAE S IKEE A 450
Y10, 2830 173 48 A ST IF RIS W sh ik, K8 L
2 ~4 em HH . WISk GEFLIO , FRE O g FLLR [
S, PERMIEE ZEE, PR RETA 0. 1% FRMIE I
(1 ml/kg) .
1.4 hHfE

B B Jik AR A R 52 R 30 min, TR B — U 1 5
NaCN #531, BCH 2 5 10 min, h )5 5.10 .15 .20.30.60.120 .
180 min 9 ANIFAH A, 2351 AT I 20 ok et B ik it 2 ml, B0
SrES Sk (4 C, 2 500 v/min £5.0 15 min) , —80 “CHAE
TRVKFEIRAE
1.5 AL R A ARm 2

1 3% # B ALY 7 AL (superoxide dismutase, SOD) | ik Jii 5l
A H K (reduced glutathione, GSH) (P —-J# ( malondialdehyde
MDA ) S H8 bR R FH B nt g A ) TR ST P 4R AL A a3 8
T . RS AN — AT Do 4 0l BE i e Ol % BEAA, 18
SOD Ky 14 M GSH MDA 5 i,

1.6 %itsxa
G LA x5 2, K] SPSS 12,0 GEiH- 4 F A7 XN R T7
20K, AL P L BERAT ¢ A

2 HR

2.1 RABFWHAL

R AERLHL 4 000 m Z R IABE T (61.7 kPa) 4235 72 h
JE GRS ¥ 4, BEIEH, KB HOKEE A T K, 7Rk 5T & h
(1.96 £0.21) kg BEZ(1.90 £0.17) kg, NEHEEHI =4 5
RGP EEE 1 ~2 h (W&HRIET-, FIRARAT A G A WL 5
o
2.2 ¥ SOD &M EAL

SOD #igh S B 7w, g JA X BB B4 72 h 5 At 3% SOD
TRV R B 2H 1 2 BRI (P < 0.05) . PR G = A b
30 min JGAIM4 SOD Jif 7 4857 5 B4 B 5 B AL (P <
0.01) , PR 1 8 60 min Ji5 91l 3K SOD % J1 3 F R
Xof HRZH R B AR (P <0.01) . R AaEULYhEE ] 4
IMi%% SOD 3 Sy AR 2. SRS R4 P& 15 min J5E]
L AP <0.01) , H B4R, 4 SE 504 SOD i
1AL i, SIS SR 4L P 120 min JF SOD 3% 134
AR AEATS B 3 A T JE R B K SE (P <0.05) . W3
30 min J5 5 B R AR 2 S I % SOD 3% J74H 24 T3 %t IR 40 69
82.49% , 18 60 min J5AHAKIET . T1EE 60 min J5 - JRLH &
ZHAIMNIK SOD I 73k B E A%, AH 24 T F R X B2 i 82. 37%
HEE 120 min Ji5 SR T A S 2K SOD ¥ 3k B 1%, AH 24
TS FRALY 74.50% o HEE 180 min J5 i R AIG) 4t 4H e il
4% SOD 1 FA Y T EST IR 67.61% . WK 1,
2.3 @3 GSH 4F %4

GSH ¥z &5 5 B, o Bl B4 72 h J5 %l GSH
B AT JE6 IR BB AR (P <0.01) . Rl g v
2 10 min J5 AR MK GSH & HHT U0 FRAL I FREAR (P <
0.01), FEARFIE4H P2 30 min J5 403 GSH & 5 F R
XoF HRZH B 2 RAIR (P <0.05) . A E GakYhEEnl ffif
3% GSH & i PEAE B 2, BB )i, 4% 5050 20 GSH
FEAE AR R S 41 180 min J5 GSH & & g
HIRE (BT TR B K- (P <0.05, P<0.01),
B 30 min J5 R R R A I GSH & 240 Y T Rt B4l
1 68.67% , 15 60 min J5 A4S T, TE 120 min J5 1A%
FiEAH SR I 3K GSH % fiE 3k B i A%, #H 24 F 7 i X JR 41
80.68% . 1M & 180 min J g SR &40 - J5 v 37 B8 41 A I
W GSH & 143 BIAR 4 F3F 5O BT A 63.98% F179.00% , W,
*2,

F1 HREESEEG NaCN HEREFEKM SOD FAHER(n =5, U/ml, x £5)

. rhREHIT i E

- 10 min 5 min 10 min 15 min 20 min 30 min 60 min 120 min 180 min
i JEL e o . 212.7£17.3° 212.2£13.9° 206.79.6* 197.9£4.7"  195.1 x6.8" — — —
S A 222.8213.6° 530947.7¢  222.5+6.19  213.0£2.50  210.8+7.09 208.6+7.9% 195745950 178,644, 15  159.9 £7.4bd
I R A 236,54 11.6 235.6+12.1 229.8£20.9 214.5+17.0 208.7 £10.9¢ 205.7 +11.49 189.6 +12.7¢ 176.2 £16.59 196.2 +14.2¢
S-SR 40 ) E 243.5+19.7 229.3+25.1 231.4+24.3 231.2+10.0 226.1+14.1 194.8 £18.49 210.1+11.1¢ 211.1=12.6°

a:P<0.05,b:P<0.01,5 & R BAIE ;c:P<0.05,d:P<0.01,5F R BLILE;“—" et F&50 10 min A &3
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*2 HEES NaCN FFXHEFM GSH FEX W (n=5, mg/L, x +s)
T A
_— TP E
10 min 5 min 10 min 15 min 20 min 30 min 60 min 120 min 180 min
1o S ) e A 20,3 221,61 211.0£29.40  202.8+14.1 191.9 +3.8" 184.0+3.2" 175.6 +14. 6 — — —
) .3 +21.6°
TR AT 2 216.2 +14.69  210.5 £12.5% 195.0+5.82  191.0«3.3>d 188.8 +7.0"  181.9 5.2 171.9+4.9>  163.6 1.5
T e R 5557+ 13.4 235.3+11.0° 225.4+3.49  220.1x4.6% 217.5+5.81 214.6+6.47  209.2+4.1% 203.0x5.61 202.0x10.0¢
- .
S JE AR 255.2+12.3  247.7+5.1  235.5+15.2 227.3+22.9 218.4 £23.8° 212.2£26.5° 206.3 £25.9° 213.6+23.6°
a:P<0.05,b:P<0.01,5 FH R BAE ;c:P<0.05,d:P<0.01,5-F R B ;“—" . 34 set; P &80 10 min H B3+ 8
X3 HMEESH NaCN hEZREZKIM MDA S84 (n =5, nmol/ml, x )
[ 35):_
- T TR
10 min 5 min 10 min 15 min 20 min 30 min 60 min 120 min 180 min
e JL e ) k2 3 4420, 154 3.60 £0.15¢  3.76+0.26%  3.87 +0.25*  3.94+0.25" 4,15 +0.28"d — — —
3. +0.15¢
o A 2 3.56 £0.13¢  3.630.069 3.810.19° 3.88+0.217 4.08+0.3120 4.14 £0.37*  4.39+0.38> 4.64 £0.17"
S R AL 5 36£0.24 2.64+0.06° 2.85x0.097 2.87+0.12¢ 3.01+0.219 3.1420.27¢ 3.33x0.16% 3.52£0.19¢ 3.72+0.26¢
. +U.
P JEAR 2.31+0.13  2.480.16° 2.76£0.23° 2.82+0.25¢ 2.93+0.26° 3.01+0.26% 3.14£0.28¢ 3.3120.31¢
a:P<0.05,b:P<0.01,5 % BB ibis,c.P<0.05,d:P<0.01,5-F FarmBabss;“—" . s P F8 10 min 4 X205 18

2.4 & MDA 4= %k
MDA il 25 R 7, il R ZH i 48 72 b Ji5 A M MDA
F RO IR LR E TR (P <0.01) o P st Rl B4l

- J X BEZH 1Y) 94. 21% .86. 15% Fl 145. 76% , 5 3C ik
(7 BV .
FRATHTHINTFE A 45 SRR, o I sk ML 2 3 )

5 10 min JF 5% MDA & BECEIRATRALIOR BRI (P mpsppL b= e A aton ) ELRS JSEB 4 4 UL
<0-01) PRI 60 min JT 9 MK MDA S EERCTIR - g s A7 e BHURE g A TIEAE . AT W1, e
X IR B T (P <0.01) o A AR bl

I3 MDA 2 & T TE 3 (P <0.01) , H 3 I )i, &
SEHRH MDA & RGBT . T 30 min 5 i B e Rl 2 A
M3 MDA & A Y T 5 B 175. 85% , T3 60 min f&
HILRBET . i 180 min J 25 JSUARR Ak 411 P R0 A AL T
RGN L 2H Rl 2K MDA 55 42t 43 591l 35 B 7 6T BR4H (4 196. 61%
157.63% H1140.25% , W33,

3 it

FACY SRR RE DY), A AL 5 T T 2040 i
NP4 ) RE B A, 120 1T 5 | A Sk I 38 2R e T R el g
O B4R, SRR B BN MDA & 2 T
SOD M \GSH % & .2 T [, HLL MDA F1 SOD g4z
AR, AN ULEE B, F IR 4 3% NaCN 3 )5
1M MDA £ i 2 A7 P34 Jin #a 44, 1 SOD 1% 77 B i
TR B, RAEALY TR EEXT A RS SR E B
RGHA BENTIRER . AL 2 E LN oK
2RI . 2. 0 mg/kg ZH BN LK AE ALY
BHEFR LS 1 1.5 me/ke 20 80 ™ &, #E R WA AL
N7 38 22 G0 % AL 1) S N AT RE LA — 2 14 5 K
Mo

T DRI AR I S B e SRR N S R e . BRI
e FEE AR BN, 1t 48043 A1, 2H 20 K it % ROS \NOS A=
RGN, 37T XF A8 B 2K 1 LA S DNA i i ape it .
S, BRI T, nl i e R 5
FOTEPERVE T N B, ARBFFEIESE, e T 4 000 m {4
72 h J5 , sk % SOD &%, GSH MDA & 24351 A

¥2.0 mg/kg FALA T EEJS 5 min A1 30 min, I 3%
MDA £ 52 43 51l 2 - Jit 8l 9y ] 7] & 50 Ak 40 v 25 15 A
136.36% F1 132. 17% ,SOD 3 J1 43 51 4 - JE 5 49y ] 3
TSP EEI Y 90. 28% F1194.85% . H AT I, , Bk
AE AT sh i % 45 A AL IR AR AR 1k
125y N = s R = S S b T A Y O S VA D S
ELE PR B AT NaCN Hh 85 53¢ 9 45 453 [F 2% ) fig
TR R G HARATEM . LRI BLREXT O i
i S5 A R A 2 2 b7 03X AT B B AR
b2 HR o e R SN e SRR B R A SRR 2 —
I LA AR IR A5 & A= B
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