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Abstract Objective To investigate the effect of gabapentin on anxiety, hippocampal neuroinflammation and human nuclear factor
kappa B (NF-kB)/tumor necrosis factor a (TNF-a) signaling pathway induced by fracture model in rats. Methods From January to
June 2022, forty-eight healthy male specific pathogen-free (SPF) SD rats were selected and assigned into sham operation group, model
group, and treatment group by random number table method. The rats in the sham operation group were fed normally without any treat-
ment, while the other two groups of rats were subjected to fracture modeling. The treatment group was given gabapentin, and the model
group was given the same amount of normal saline for continuous administration for 12 days. The elevated plus maze test was used to
evaluate rat anxiety, enzyme linked immunosorbent assay (ELISA) to detect interleukin-4 (IL.-4), interleukin-6 (IL-6), interleukin-13
(IL-1B), superoxide dismutase (SOD), malondialdehyde (MDA), and colorimetry to detect glutathione peroxidase (GSH-Px). Hematoxy-
lin eosin (HE) staining was used to evaluate the histopathological characteristics of hippocampus, and Western blotting was used to de-
tect the expression levels of TNF-a and NF-kB.Results In the sham operation group, total pass times (TE) [(12.31£2.59) vs. (10.29+
2.37),(7.25+2.16)], entry ratio (OE) [(40.25+5.41) % wvs. (37.02+5.13) %, (32.77+5.43) %], and residence time ratio (OT) [(23.67+
4.22) % vs. (21.94+5.31) %, (16.47+2.35) %] were higher than those in the treatment group and model group. The TE, OE and OT of
rats in the treatment group were higher than those in the model group (P<0.05). The 1L-4 [(41.23£5.37) ng/L vs. (50.23+6.78) ng/L,
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(59.44+6.92) ng/L], 1L-6 [(101.45+12.36) ng/L vs. (114.32+12.74) ng/L, (135.49+16.78) ng/L], and IL-1B [(87.64+8.74) ng/L vs.
(101.23+10.45) ng/L, (110.34+10.25) ng/L] in the sham operation group were lower than those in the treatment group and the model
group, and the IL-4, IL-6 and IL-1B in the treatment group were lower than those in the model group (P< 0.05). The GSH-Px and SOD
of the rats in the sham operation group were higher than those of the treatment group and the model group, while the MDA in the sham
operation group was lower than that of the other two groups, and the GSH-Px and SOD of the rats in the treatment group were lower than
those of the model group, and the MDA was lower than that of the model group (P<0.05). The protein expressions of NF-kB and TNF-a
in the sham operation group were lower than those in the treatment group and the model group, and the protein expressions of NF-kB
and TNF-a in the treatment group were lower than those in the model group (P<0.05).Conclusion Fractures lead to increased anxiety

in rats, while gabapentin can effectively attenuate anxiety in fractured rats, which may be related to gabapentin attenuating hippocam-

pal inflammatory response, thereby enhancing the protective effect of NF-k B/TNF-a signaling pathway on hippocampal nerves.

Keywords Gabapentin; Rat; Fracture; Anxiety; Hippocampus; Inflammation
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