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[Abstract] Objective: To investigate the effects of Acanthopanax senticosus polysaccharides (ASP) on
hippocampal neuronal damage and the silent information regulator 1 (SIRTI )/peroxisome proliferator—activated
receptor—y coactivator—la (/PGC-1a) pathway in rats with sleep deprivation (SD). Methods: The SD model
was constructed and separated into SD group, low—dose Acanthopanax senticosus polysaccharides group (ASP-L
group), high—dose Acanthopanax senticosus polysaccharides group (ASP-H group), and high—dose Acanthopanax
senticosus polysaccharides+SIRT1 inhibitor group (ASP-H+EX-527 group), with 24 rats in each group. Another
24 normal rats were regarded as control group. Enzyme-linked immunosorbent assay (ELISA) was applied to
detect the levels of inflammatory and oxidative stress—related factors in hippocampal tissue. Nissl staining and
hematoxylin—eosin (HE) staining were applied to observe pathological changes in hippocampal tissue. In situ
terminal transferase Labeling Technique (TUNEL) staining was applied to observe the apoptosis of hippocampal
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neurons. Transmission electron microscopy was applied to observe the ultrastructure of mitochondria in hip—
pocampal tissue. Western blotting was applied to detect the expression of SIRT1/PGC-la pathway related pro—
teins. Results: Compared with the control group, the SD group showed disordered neuronal arrangement,
widened intercellular gaps, greatly reduced intracellular Nissl bodies, deep staining of nuclear pyknosis, great
infiltration of inflammatory cells, swelling, cristae rupture, membrane rupture, decreased number and length of
mitochondria. And the positive rate of TUNEL, the levels of tumor necrosis factor—a (TNF-a), interleukin—13
(IL-1B), malondialdehyde (MDA) and the expression of Bel-2 associated X protein (Bax) and caspase-3 (Caspase-3)
increased in SD group, while the superoxide dismutase (SOD) activity and expression of SIRT1 and PGC-la
decreased in SD group (P<0.05). The arrangement of neurons in the ASP-L group and ASP-H group tended to
be neat and regular compared to the SD group, with intact cell morphology, increased number of Nissl bodies,
greatly reduced pathological phenomena such as neuronal inflammatory infiltration and necrosis, and reduced
mitochondrial damage. The positive rate of TUNEL, levels of TNF-a, IL-1B, MDA, and the expression of Bax
and Caspase-3 decreased in ASP-L group and ASP-H group, while the SOD activity and expression of SIRT1
and PGC-1la increased in ASP-L group and ASP-H group (P<0.05). The ASP-H+EX-527 group showed
disordered neuronal arrangement, greatly reduced number of Nissl bodies, severe neuronal damage and necrosis,
and aggravated mitochondrial damage compared to the ASP-H group. The positive rate of TUNEL, levels of
TNF-a, IL-1B, MDA, and the expression of Bax and Caspase-3 increased in ASP-H+EX-527 group, while
the SOD activity and expression of SIRT1 and PGC-la decreased ASP-H+EX-527 group (P<0.05). Conclusion:
Acanthopanax senticosus polysaccharides can improve nerve damage in SD rats, which is related to the activation
of the SIRT1/PGC-1la pathway.
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