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Abstract Objective: To explore the effects of neonatal rat hind paw incision on the activation of spinal
microglia and the change of BDNF expression. Methods: One hundred and twenty-eight neonatal sprague-
Dawley rats were randomly divided into incision-operated and sham group. The alterations of microglia
activation and BDNF expression in the spinal cord after operation were detected by immunofluorescence
staining and enzyme-linked immunosorbent assay (ELISA) at 0d (before operation), 1 d, 3d, 7 d, 14 d, 21 d,
6 w, and 10 w after operation. Changes in the pain threshold after neonatal hind paw incision were tested
at 14 d, 6 w and 10 w. We also detected the BDNF content of the hind paw incision rats pretreated with
microglia inhibitor minocycline. Results: Compared with sham rats, the ipsilateral ionized calcium binding
adaptor molecule 1 (Ibal) - positive staining was significantly up-regulated on day 1 and day 3 after the hind

paw incision. Moreover, the BDNF content in the spinal dorsal horn was also significantly increased in a
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time-dependent manner from day 1 to day 14, peaked on day 3 after neonatal hind paw incision. Pretreatment
with minocycline prior to hind paw incision significantly alleviated incision induced up-regulation of the
BDNF content. In addition, a prominent increase in the paw withdrawal threshold was also found at 6 w and
10 w after the hind paw incision. Conclusion: These data suggest that neonatal hind paw incision elicits the
activation of microglia and up-regulates the expression of BDNF in the spinal dorsal horn.

Key words Brain-derived neurotrophic factor; Spinal dorsal horn; Neonatal rat; Post-operation incisional pain
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Fig 1 Alterations of the microglia marker Ibal in the spinal cord after
neonatal hind paw incision measured by immunofluorescence
staining
A: Up-regulation of activated microglia in ipsilateral spinal
dorsal horn occurred on day 1 and day 3 after neonatal hind
paw incision. Scale bar = 100 pum.
B: Statistical analysis of integrated optical density. *P < 0.05,
***p < 0.001, compared with sham rats, two-way ANOVA
followed by Bonferroni post-hoc test, 7z = 3 .
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Fig 2 Alterations of the BDNF content in the spinal dorsal horn and the pain threshold after neonatal hind paw incision in rats

A: Up-regulation of the BDNF content in the spinal dorsal horn occurred in a time-dependent manner after neonatal hind paw incision.
**P < 0.01, ***P < 0.001, as compared with sham rats, two-way ANOVA followed by Bonferroni post-hoc test, 7z =5.

B: Pretreatment with microglial inhibitor minocycline (0.35 mg/kg) prior to hind paw incision significantly alleviated incision induced up-
regulation of the BDNF content, *P < 0.05, **P < 0.01, as compared with sham rats, two-way ANOVA followed by Bonferroni post-hoc
test, 7z =5. C: Mechanical threshold after neonatal hind paw incision. P > 0.05, compared with sham rats in the same time point, unpaired t
test, 7z = 5. D: Thermal withdrawal latency after neonatal hindpaw incision. **P < 0.01, compared with sham rats, unpaired t test, 7z = 5.
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