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Protective effect of sufentanil on ischemic hypoxic brain injury in neonatal rats by
modulating AMPK/SIRT1/PGC-1a signaling pathway
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ABSTRACT Objective To explore the protective effect of sufentanil on ischemic hypoxic brain injury in neonatal rats
and the regulatory mechanism of AMP-activated protein kinase (AMPK)/silent information regulator 2-related enzyme 1
(SIRT1)/peroxisome proliferator-activated receptor-gamma coactivator-1 alpha (PGC-1a) signaling pathway. Methods Ninety
SPF Wistar male neonatal rats were randomly divided into sham operation group, model group, AMPK activator AICAR group,
low-dose SUF, high-dose SUF group, high-dose SUF+AMPK inhibitor group. Neurological deficit scores were assessed.
Cerebral infarction was detected by TTC staining, The morphological changes of hippocampus were observed by HE staining.
The apoptosis rate of hippocampal tissue was detected by TUNEL method. The levels of tumor necrosis factor-a (TNF-a),
brain-derived neurotrophic factor (BDNF), and nerve growth factor (NGF) in serum were detected by ELISA. The protein ex-
pression levels of AMPK, p-AMPK, SIRT1, and PGC-1a in hippocampal neurons were detected by Western blot. Results Com-
pared with the sham-operation group, the hippocampal tissue of the model group showed cell disorder, necrosis, swelling and
other injuries, the neurological deficit score, cerebral infarction area, apoptosis rate, and TNF-a level increased, the BDNF,
NGF levels, and the expression of p-AMPK/AMPK, SIRT1, PGC-1a decreased. Compared with the model group, the hippo-
campal tissue edema and other injuries of the AICAR group and the low-and high-dose SUF groups were alleviated, the neu-
rological deficit score, cerebral infarction area, apoptosis rate, and TNF-a level decreased, the BDNF, NGF levels, and the
expression of p-AMPK/AMPK, SIRT1, PGC-1a increased. In the SUF high-dose+AMPK inhibitor group, the AMPK inhibitor
eliminated the effects of SUF on the above indicators. Conclusion Sufentanil may protect neonatal rats from hypoxic-ischemic
brain injury by activating AMPK/SIRT1/PGC-1a signaling pathway.
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