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The Mechanism of ECP Therapy for Haemorrhagic Shock in Canine

TAN Hong-meil, JIANG Tao’s WU Wei-kangl, GU Xiong-feiz, LUO Han-chuan's ZHENG Zhen—sheng3

(1. Department of Pathophysiology, 2. Department of Biochemistry, Sun Yat-sen University of Medical Sciences
3. Key Laboratory on Assisted Circulation of Ministry of Health, Guangzhou 510089 China)

Abstract: [Objective] To study the protective mechanism of external counterpulsation (ECP) on haemor-
ragic shock. [Methods] The model of severe haemorrthagic shock was used. After the whole experiment, tissue
from heart and aorta were obtained to detect NOS, SOD, MDA, ATP, glycogen and lactic acid. NOS activity
was detected by isotope method. [Results] NOS and SOD activities of the sham operation control group(SOCG)
and the external counterpulsation group (ECPG) were significantly higher than those of Haemorrhagic Shock
egroup(HSG). MDA level of SOCG was significantly lower than that of HSG and ECPG, but there was no sig-
nificant difference between HSG and ECPG. The ATP levels of SOCG and ECPG were significantly higher than
that of HSG. The glycogen concentration of SOCG was significantly higher than that of HSG, but there was no
significant difference between HSG and ECPG. [Conclusion] ECP can increase NOS and SOD activities and also
it can improve the energy supply of heart.
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(sham operation control group, SOCG, n =5).
(haemorrhagic shock group, HSG, n =17)

( , exter-

nal counterpulsation group, ECPG, n =7),

3 . 30
g/L (30 mg/ kg, iv) .
TP-400T (Nihon
Kohden, Japan). SOCG )
180 min; HSG
5.3 ~6.0 kPa, 1 h, )
90 min; ECPG HSG
s MC2
( ), 0.35~04
kPa, 30 min, 1h.
) (
) .
1.2.2 A fagsreg Mz NOS
Bredt [ , SOD ,
MDA ,
ATP Cig o
1.3
, SPSS 7.0 for window
) “ + (x
+5)” o
2 % X
2.1
SOCG (19.52 £ 1.41)
kPa, HSG (1 h) (5.56 +
0. 38) kPa, (4.22 +
0. 66) kPa. ECPG 10 min
(5.38 £0.70) kPa (9.10 =
0. 60) kPa( P<<0. 01); 30 min
(10. 76 =0.97) kPa ( , P<

0.01); ECPG (9. 66
40. 90) kPa( HSG , P<<0.001).
2.2, ,NOS

NOS
, NOS

1 NOS
Table 1 Effect of ECP on NOS activity of myocardium
and aorta  z/ m (NOS)/ (fmol°mg  '*min ')

)

Group " n My ocardium Aorta
SOCG 5 118.08+20. 17 207.19+117.92
HSG 7 74.77426.21%  71.404+28. 62 ¥
ECPG 7 114.15+17.58%  99.35+18. 54 ¥
F 7.874 7.336
P 0.004 0. 005

1) SOCG: sham operation contwol group; HSG: haemorragic
shock group ECPG: external counterpulsation group. 2) HSG vs
SOCG, P<C0.05; 3) HSG vs SOCG, P<<0.05; 4) ECPG vsHSG,
P<<0.05 5) ECPG vs HSG, P<<0. 05

2.3
2,
3,

2 SOD MDA
Table 2 Effect of ECP on SOD activity and MDA concentration

G roup n z/m (SOD)/(U/g) « (MDA)/ (nmol/g)

SOCG 5 945.0162.2 409428
HSG 7 649.3+87.3 7 539+57 2
ECPG 7 835.7467.5% 46038 ¥
F 12. 238 13.559
P 0. 001 0. 000

1) HSG vs SOCG, P<C0.05; 2) HSG vs SOCG, P<<0. 05; 3)
ECPG vs HSG, P<<0. 05; 4) ECPG vs HSG, P<TO0. 05

3
Table 3 Effect of ECP on energy metabolism of myocardium

w (Glycogen) w (Lactic acid) b (ATP)
Group n
(mg/ g) (te/g) (Mmol/ g)
SOCG 5 43.5+7.8 774.2+174.0 9.19+2.65
HSG 7 30.749.7 " 1338.64336.5% 4.434+2.117

ECPG 7 39.1+8.6 1127.64245.5% 6.884+1.57
F 3.334 6. 413 7.701

P 0. 062 0. 009 0. 005

1) HSG vs SOCG, P<C0.05; 2) HSG vs SOCG, P<<0. 05; 3)
HSG vs SOCG, P<C0.05; 4) ECPG vs HSG, P<<0. 05; 5) ECPG
vs HSG, P<C0.,05
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