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The Effect of Dextro-ketamine on BDNF and Inflammatory Response
after Spinal Cord Injury in Rats*
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ABSTRACT Objective: To investigate the effects of dextral ketamine on the expression of BDNF and inflammatory cytokines TNF-
a, IL-1B, IL-10 and IL-13 after spinal cord injury. Methods: 60 adult male rats were randomly divided into 5 groups: injury group (group
A) 5 mg/kg dexamine group (group B), 10 mg/kg dexamine group (group C), 20 mg/kg dexamine group (group D) and sham operation
group (group S), with 12 rats in each group. Except group S, spinal cord injury models were prepared by spinal cord shock method in the
other 4 groups, and dextral ketamine was pumped at a rate of Sml/h according to the corresponding dose 4h after spinal cord injury.
Group S only underwent surgery without spinal cord injury, and the same amount of 0.9% sodium chloride solution was pumped 4 h after
surgery in the same method. Neurological deficits were assessed using the BBB method at 7, 14, 21, and 28 days after spinal cord injury.
The number of surviving neurons after spinal cord injury was observed by HE staining, and the expression levels of TNF-a, IL-13, IL-10
and IL-13 were measured by ELISAS. Results: Compared with group S, BBB score was increased, the number of surviving neurons was
decreased, the expression of BDNF was increased, the expressions of pro-inflammatory factors TNF-«a and IL-13 were up-regulated, and
the expressions of anti-inflammatory factors IL-10 and IL-13 were significantly down-regulated (P<0.05). Compared with group A, there
were no significant differences in BBB score, number of neurons and expression of inflammatory cytokines in group B (P>0.05). The
BBB score in group C and group D increased, the number of surviving neurons decreased, the expressions of pro-inflammatory cytokines
TNF-a and IL-18 were up-regulated, and the expressions of anti-inflammatory cytokines IL-10 and IL-13 were significantly
down-regulated(P<0.05). There was no statistically significant difference in the above indicators between group C and group D(P >0.05).
Conclusion: Ketamine administration of 10 or 20 mg/kg 4h after spinal cord injury can alleviate SCI neuronal injury, and the mechanism
may be related to the up-regulation of BDNF expression, down-regulation of pro-inflammatory factors TNF-a and IL-1B, and
up-regulation of anti-inflammatory factors IL-10 and IL-13. In this study, the optimal dose of dextro-ketamine is 10 mg/kg.
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Fig. 1 HE staining results of rat spinal cord tissue (Note: Bar=20p.m)

% 1 =X R BDNF, TNF-a IL-18,1L-10,IL-13 XKLL B (s, ng/g )
Table 1 Comparison of the expression of BDNF, TNF-q, IL-1@, IL-10 and IL-13 in the three groups of rats (xs, ng/g)

Groups BDNF TNF-« IL-1B IL-10 IL-13
Group S 0.51+0.81 3.12+0.91 2.12+0.23 4.12+1.21 3.12+0.69
Group A 1.23+1.75* 18.02+0.73* 19.70+1.91* 5.92+0.89* 5.21+0.80*
Group B 1.54+1.31* 17.89+1.21* 19.89+2.09* 6.09+0.71* 5.89+0.54*
Group C 2.45+0.56** 8.03+£0.90** 10.00£1.25%* 10.43£1.03** 11.03+1.54**
Group D 2.39+0.68*" 7.98+0.88*" 9.98+1.56%" 10.98+1.12%* 12.98+0.87*"

F 10.061 11.110 12.342 10.121 11.121

P <0.05 <0.05 <0.05 <0.05 <0.05

Note: Compared with the group S, *P<<0.05; Compared with the group A, “P<<0.05; Compared with the group B, * P<<0.05.
F 2 ZHEKXRWZ I HERRBEIT B LB (v5, 5)
Table 2 Comparison of the scores of neurological deficits in the three groups of rats (xs, points)

Groups 7d 14d 21d 28d
Group S 21.01+0.19 21.20+0.21 21.0+0.09 21.11+0.34
Group A 5.52+1.20* 7.12+0.76* 9.32+1.41* 10.82+0.89*
Group B 5.44x1.41* 6.89+1.01* 9.89+0.09* 11.09+1.03*
Group C 7.83+0.56%* 8.99+1.01** 10.43+1.04** 14.03£1.03**
Group D 8.12+0.78*" 9.08+0.79*" 10.98+1.07** 13.98+1.32%%

F 9.012 8.342 9.152 8.543
P <0.05 <0.05 <0.05 <0.05

Note: Compared with the group S, *P<<0.05; Compared with the group A, “P<<0.05; Compared with the group B, * P<<0.05.
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Table 3 Comparison of Trk B expression in neuronal cells( x+s,ng/g)

Group 7d 21d 28d
Group S 4.08+0.19 4.10+0.21 4.02+0.09 4.10+0.34
Group A 2.51+0.36* 2.12+0.56* 2.31£0.76* 1.98+0.83*
Group B 2.65+0.65%* 2.09+1.02%* 2.19+0.65* 2.04+0.71%*
Group C 4.82+0.58** 4.99+0.58%*" 5.23+1.41%* 5.03+1.01%*
Group D 5.01+0.36%* 5.08+0.69** 5.18+1.13** 5.21+1.04%*

F 11.357 12.379 10.322 12.521
P <0.05 <0.05 <0.05

Note: Compared with the group S, *P<<0.05; Compared with the group A, “P<<0.05; Compared with the group B, * P<<0.05.
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