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Effect and mechanism of sufentanil on neuroinflammation in rats with traumatic brain injury
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[Abstract] Objective To investigate the effect of sufentanil (SUF) on neuroinflammation in rats with traumatic brain injury
(TBI) and its regulatory mechanism associated with the high mobility group protein B1 (HMGB1)/receptor for advanced glycation
endproducts (RAGE) pathway. Methods 72 healthy male Sprague-Dawley (SD) Rats were randomly divided into sham operation
group, model group, SUF-L (25 mg/kg SUF) group, SUF-H (50 mg/kg SUF) group, glycyrrhizic acid group (10 mg/kg glycyrrhizic
acid, a HMGB1/RAGE pathway inhibitor), and SUF-H+DEX group [50 mg/kg SUF+2.5 pg/kg dexmedetomidine (a HMGB1/
RAGE pathway activator)] group by simple random sampling, with 12 rats in each group. Rats in sham operation group only had the
dura mater exposed without cranial impact. The TBI rat model was constructed using the Feeney free-fall method in the other groups.
Modified neurological severity score (mNSS) was used to evaluate the neurological function of rats. HE staining was used to detect
the pathological morphology of brain tissue. Dry/wet weight ratio was used to detect brain water content. TUNEL assay was used to

determine the apoptosis rate of nerve cells in brain tissue. ELISA was used to detect the levels of IL-6, IL-8, superoxide dismutase
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(SOD), and glutathione (GSH) in brain tissue. Western blotting was used to detect the protein expression levels of HMGB1 and
RAGE in brain tissue. Results Compared with sham operation group, rats in model group had a significant increase in mNSS score,
brain water content, apoptosis rate of brain neurons, levels of IL-6 and IL-8, and the protein expression levels of HMGB1 and RAGE
(P<0.0S), and a significant decrease in the levels of SOD and GSH (P<0.05), along with irregular morphology of brain tissue cells,
prominent cytoplasmic atrophy, and decrease cell number. Compared with model group, rats in SUF-L group, SUF-H group, and
glycyrrhetinic acid group had a significant decrease in mNSS score, brain water content, apoptosis rate of brain neurons, levels of IL-6
and IL-8, and the protein expression levels of HMGB1 and RAGE (P<0.05), a significant increase in the levels of SOD and GSH in
brain tissue (P<0.05), improved brain tissue cell morphology, and increased cell number. Compared with SUF-H group, rats in SUF-
H+DEX group had a significant increase in mNSS score, brain water content, apoptosis rate of brain neurons, levels of IL-6 and IL-8,
and the protein expression levels of HMGB1 and RAGE proteins (P<0.05), and a significant decrease in the levels of SOD and GSH in

brain tissue (P<0.05), along with irregular morphology of brain tissue cells, and a reduction in cell number. Conclusion SUF may

inhibit neuroinflammation in TBI rats by inhibiting the HMGB 1/RAGE pathway.

[Key words] traumatic brain injury; sufentanil; high mobility group protein B1; receptor for advanced glycation endproducts;
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Fig.1 Effects of sufentanil on neurological function, histopathologic feature, and water content of brain in rats with traumatic brain injury
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Fig.2 Effects of sufentanil on apoptosis of neurons in brain of rats with traumatic brain injury (TUNEL staining)
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