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[Abstract] Objective To study the effects of high level spinal cord injury (SCI) on rat heart, and
investigate the role of endothelin ~=1(ET - 1) in the harmful effects on heart after SCI. Methods
eight male SD rats were randomly divided into six groups of 8 animals each: control group; 4 - hour group;

Effect of high level spinal cord injury on rat heart function

Forty -

4 th hour after injury to spinal cord at cervical 7 level ; 12 — hour group: 12 th hour after injury to 7 spinal
cord at C7 level; 24 - hour group with same injury; 48 — hour group and 72 - hour group, all with same
injury. Mean arterial pressure (MAP), heart rate (HR), left ventrical systolic pressure (LVSP), and left
ventricular maximum velocities of contraction (+ dp/dt max) were recorded in each group. Lactate
dehydrogenase (LDH), creatine kinase (CK), MB isoenzyme of creatine kinase (CK - MB) and ET -1
contents in the myocardium. were also measured. Specimens of the myocardium were harvested for
ultrastructure examination with transmission electron microscopy. Results Hemodynamics variables
including HR, MAP, LVSP and Ldp/dtmax were significantly decreased in all the injury groups compared
with that of control group (P<C0.05 or P<C0.01). These variables in 12 — hour group showed lowest values
among all the groups (all P<C0.01). But the values of cardiac enzymes were much higher in five injury
groups compared with that of control group (P<(0.05 or P<(0.01). ET - 1 contents in serum and cardic
tissue raised markedly after the injury was inflicted to the animals (P <(0.05), reaching peak at 12 hours
(P<(0.01). Ultrastructural examination of the myocardial tissue demonstrated that there were mild
dissolution of myocardial fibriles and vacuolation of mitochondria at 12 hours after injury. Conclusion High
level SCI could induce myocardial injuries and an excessive production of ET -1 in circulation and myocardial
tissue might play a role in myocardial damage after injury of the spinal cord at a high level.
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Figure 1 Change of ET ~ 1 in serum after high level SCI in rats
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Figure 2 Change of ET -1 in cardiac tissue

after high level SCI in rats
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Table 1 Changes of hemodynamic variables after high level SCI in rats(x+5s,n=8)

A5 HR (K /min) MAP(mm Hg) LVSP(mm Hg) dp/dt max(X10°,mm Hg/s) —dp/dt max (X103, mm Hg/s)
Xt B H 397+12 102. 7916. 78 136.04%6.26 5.78+0.73 4,44740. 39
B 4h 4 331+11° 88. 611+4.03" 117.78+9.77* 3.7440.36" 3.0240.63" "

12h & 309+10"* 80.4345.30"* 106.57+8.05** 3.331+0.24% " 2.8240.22*

24h 4 306+16"* 82.614+6.60"* 120.164+7.87" 3.6440.20" 3.20+0.16*

48 h# 311+11** 84.81+4.72" 118.48+8. 64" 3.81%0.11" 3.2540.28*

72h & 307+15"* 86.1244.53" 123.5548.61" 3.6610.21" 3.16+0.12*

. 5WRAEHE. * P<0.05,* * P<{0.01;1 mm Hg=0.133 kPa
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Table 2 Changes of cardiac enzymes after
high level SCI in rats(x+s,n=8) kU/L

H A LDH CK CK - MB
pog:k 2.9671+0.183 2. 0294 0. 098 1.53940.113
#Mth 4+ h A 2. 8694 0. 289 8.125+1.888" 2.3081+0.567"

12h 4 4.548+0.657"*
24 h # 6.11940.951* *
48 h 4 9.14341.612*
72h 4l 4.815+1.092*

14.714+3.413" *
15.949+3. 629" *
8.33040.987"

2.68740. 690

4.893+0.342* "
3.280+0.433"
1.9484:0.104"
1.55040.134

WG RALE: - P<0.05,** P<0.01
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