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Effects of L-Glutamate Microinjection into the Ventral Horn of Spinal

Cord Gray Matter on Gastrocnemius Contractility in Toad
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Abstract: A diagram of motor neuron pool of ventral horn of spinal cord gray matter in toad was first delineated.
Different concentrations (1, 0.5, 0.1, 0.01 mol/L) of excitatory amino acid L-Glu or physiological saline (0.65% NaCl)
were then microinjected into the motor neuron pool in a urethane-anaesthetized toad. The contraction curve of the
gastrocnemius was then recorded by the BL-420 Physiological Signal Recording. We took the maximal tension, the
duration of rising phase, the velocity of tension variation, and the duration of descending phase as the parameters to study
the characteristic of gastrocnemius contractility. It was found that the gastrocnemius contractility of all the 4 groups was
tetanus but differed in degree, especially the maximal tension, and velocity of tension variation. In contrast to
physiological saline, gastrocnemius contracted by the stimulation of L-Glu, and the contraction parameter showed
dose-effect relationships except for the duration of descending phase, which was caused by the combination rate of L-Glu
and the receptor.
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Fig. 1 The location of motor neuron pool in spinal cord

gray matter coronal sections
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Fig. 2 Gastrocnemius contractility curve of experimental
groups and control group
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Y-axis: Contractility tension (g);

X-axis: Duration of

contractility(s).
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Tab.1 The confines of motor neuron pool (pm)
%5 Number L1 L2 H1 H2 L H

544 818 1081 1463 2611 1813
2 535 746 1092 1546 2608 1934
3 374 730 1211 1554 2292 1848
4 530 763 1200 1561 2622 2008
5 460 702 1291 1603 2328 1988
6 435 737 1175 1377 2337 1812

X=+S 480+67 749+39 1173+78 1520+82 2466+162 1900+87

& 2 5 AMHARNI SRR BHEFR LR

Tab.2 Comparison of gastrocnemius contractility curve in five groups

1541 Groups
(mol/L) (n=8)

BRI (2

Maximal tension

L TFAHERSEINE (s)

Duration of rising phase

KB (g/s) N EEARFFLERTR]) (s)

Velocity of tension variation Duration of descending phase

Control 0 0

1 16.65+4.92 36.5£17.7
0.5 9.27+2.29" 63.2+21.1"
0.1 8.33+1.97" 62.6£15.9
0.01 5.68+1.82" " # 59.2423.1""

0 0
0.51+0.16 11212405
0.16+0.09" 1098+421
0.13+0.03" 10514277
0.11+0.06™ 12394356

5 1 mol/LA L#R, "P<0.05, " P<0.01: 15 0.5 mol/L4ILLAE:, ~P<0.05: 45 0.1 mol/LALLEL, “P<0.05,

#p<0.01.

Compare with 1 mol/L group, "P<0.05, " P<0.01; compare with 0.5 mol/L group, * P<0.05; compare with 0.1 mol/L group, * P<0.05,

#4p<0.01.
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