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Effect of Rat Nerve Growth Factor Combined with Ganglioside Sodium
Injection on Cognitive Function, Serum NSE and Hippocampal Neurons
in Epileptic Rats and Its Mechanism Analysis*
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ABSTRACT Objective: To investigate the effects of rat nerve growth factor combined with ganglioside sodium injection on cogni-
tive function, serum NSE and hippocampal neurons in epileptic rats. Methods: 50 male Sprague-Dawley rats were randomly divided into
5 groups, including blank group, model group, A group, B group, C group. The rats in the blank group were intraperitoneally injected
with the same volume of normal saline, and the rats in the other groups were intraperitoneally injected with lithium chloride and pilo-
carpine to establish the epilepsy rat model. Rats in blank group and model group were injected with 20 pL sterile normal saline with mi-
crosyringes. Rats in A group were intraperitoneally injected with 2000 AU/kg rat nerve growth factor at the same time point. Rats in B
group were intraperitoneally injected with 20 pL ganglioside sodium at the same time point. C group was intraperitoneally injected with
2000 AU/kg rat nerve growth factor combined with 20 wL ganglioside sodium. Morris water maze test and space exploration test were
conducted to detect serum NSE level and hippocampal neurons, and to detect serum NSE level, neuron survival rate and nuclear factor
kB P56, TLR-4 and MyDS88 protein levels in hippocampal nerve tissue. Results: The total swimming distance at 1,2,3,4, and 5 d were
higher than that of the other four groups, higher in blank than A, B and C, B and A than C (P<0.05), and no difference between groups B
and A (P>0.05); The number of platform crossing and exploration effective time ratio were lower than group blank, A, B and C, lower
than group A, B and C, B and C(P<0.05), and no difference between group B and A (P>0.05); Serum NSE levels, nuclear factors kB p56,
TLR-4 and MyD88 protein levels were lower than blank, A, B, C, higher neuronal survival, A, B, C, lower neuronal survival, C, higher

(P<0.05), NSE, neuronal survival, and nuclear factors kB p56, TLR-4 and MyD88 protein levels (7>0.05). Conclusion: Rat nerve growth
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factor combined with ganglioside sodium injection can improve cognitive function and reduce hippocampal inflammatory response in

epileptic rats, which may be related to the reduction of serum NSE and hippocampal nuclear factor kB P56, TLR-4, MyD88 levels.
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Table 1 Total swimming distance of rats in 5 groups at different times(x% s, cm)

Groups n Day 1 Day 2 Day 3 Day 4 Day 5
Model group 10 960.67% 78.90 930.34+ 79.43 900.34% 69.90 870.89% 63.43 840.09+ 64.90
Blank group 10 638.98+ 55.43 620.24+ 48.90 600.34% 45.67 570.22+ 59.89 530.77+ 50.90

Group A 10 789.89+ 68.99 743.66% 52.13 700.34% 51.23 670.67+ 55.49 632.09+ 51.23

Group B 10 791.09+ 71.54 745.90+ 49.00 704.23% 52.34 672.34% 53.09 634.00% 52.34

Group C 10 720.90+ 75.23 700.09+ 78.98 660.12+ 73.22 640.89+ 74.34 590.34% 69.09

F - 28.308 332.330 35.920 32.862 40.129
P - 0.001 0.000 0.000 0.000 0.000

2.2 3tk S BRERAN[E B 8] = ki (A 1A
BERIAEE 1.2.3.4.5 d A RE e IR 01 B as 4 VA 41 B
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Table 2 The escape latency of 5 groups of rats at different time points was compared(xt s, s)

Groups n Day 1 Day 2 Day 3 Day 4 Day 5
Model group 10 63.09+ 9.09 58.09+ 8.43 54.09+ 7.23 49.09+ 6.44 45.23+ 5.98
Blank group 10 42.09+ 8.99 38.45% 6.45 33.89% 6.23 29.09% 5.43 25.34+ 4.89

Group A 10 56.78+ 7.88 50.23+ 7.23 45.67+ 7.23 40.00% 4.23 35.09+ 3.78

Group B 10 55.99+ 7.09 50.45% 7.56 45.00%+ 6.34 39.19+ 3.09 34.78+ 3.89

Group C 10 50.80% 6.54 46.23+ 6.23 40.23+ 5.98 35.09+ 4.33 30.23+ 3.09

F - 9.925 9.809 12.720 22.946 27.502
P - 0.000 0.000 0.000 0.000 0.000
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Table 3 The Times of platform crossing and the effective time ratio of exploration were compared among the five groups(x+ s )

Groups n Number of platform crossings(Times)  Explore the effective time ratio( % )
Model group 10 3.67+ 0.78 32.09+ 7.89
Blank group 10 11.40% 2.56 52.98+ 5.77
Group A 10 5.89+ 1.45 40.99+ 9.34
Group B 10 594+ 1.54 40.02+ 9.45
Group C 10 7.89+ 1.99 46.99+ 5.23
F - 26.920 10.300
P - 0.000 0.000
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Table 4 The levels of serum NSE, neuronal survival rate, nuclear factor kB P56, TLR-4 and MyD88 protein in hippocampus were compared among the 5

groups(xx s)

Neuronal survival

Nuclear factor kB

Groups n Serum NSE( ug/L) in the hippocampus PS6 protein TLR-4 protein MyD88 protein
Model group 5 3.59%+ 0.78 15.23+ 3.23 0.95% 0.18 1.07+ 0.21 0.87%+ 0.19
Blank group 5 0.53%+ 0.09 69.80+ 10.23 0.36% 0.09 0.47+ 0.10 0.38%+ 0.07
Group A 5 2.19+ 0.54 43.90% 9.89 0.70+ 0.12 0.82+ 0.14 0.64+ 0.13
Group B 5 2.23+ 041 4434+ 10.23 0.71+ 0.14 0.84+ 0.16 0.62+ 0.15
Group C 5 1.57+ 0.43 25.11% 9.89 0.53+ 0.09 0.63+ 0.11 0.48+ 0.11
F - 24.584 26.435 14.725 11.609 9.303
P - 0.000 0.000 0.000 0.000 0.000
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