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Abstract: Objective To investigate whether Polydatin (PO) exerts neuroprotective effects in 1-methyl-4-
phenyl-1,2,3, 6-tetrahydropyridine ( MPTP)-induced Parkinson’s disease (PD) model mice, and to further
clarify whether its efficacy is associated with regulating the nuclear receptor coactivator 4 (NCOA4)-mediated
ferritinophagy pathway. Methods C57BL/6 mice received intraperitoneal injections of MPTP [30 mg/ (kg *
d) ] to establish the PD model. Mice were randomized into six groups: control, MPTP model, Madopar
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[MDP., 50 mg/(kg * d)], and low-, medium-, and high-dose PO groups [PO-L: 25 mg/(kg + d), PO-M: 50
mg/ (kg + d), PO-H: 100 mg/(kg « d), respectively]. Rotarod test, hanging wire test and pole test were per-
formed to evaluate motor function of mice. Hematoxylin-eosin (HE) staining and transmission electron mi-
croscopy were adopted to observe pathological and ultrastructural changes in the substantia nigra. Immunohis-
tochemistry was used to detect the expression of tyrosine hydroxylase (TH). Prussian blue staining and ferrous
iron assay kit were applied to analyze iron deposition. Enzyme-linked immunosorbent assay (ELISA) was used
to measure the contents of glutathione (GSH) and malondialdehyde (MDA). Western Blotting was performed
to detect the protein levels of acyl-CoA synthetase long-chain family member 4 (ACSL4), glutathione peroxi-
dase 4 (GPX4), nuclear receptor coactivator 4 (NCOA4), ferritin heavy chain 1 (FTH1), sequestosome 1
Results Compared with the MPTP

group, PO intervention significantly alleviated motor dysfunction in PD mice, increased the number of substan-

(p62), and microtubule-associated protein 1 light chain 38 (LC3B).

tia nigra neurons, improved nuclear morphology and mitochondrial structure, and markedly elevated TH posi-
tive expression. Meanwhile, PO alleviated iron deposition, reduced ferrous ion levels in the substantia nigra,
increased the contents of GSH and GPX4, and downregulated the levels of MDA and ACSL4. Moreover, PO
downregulated the expression of NCOA4 and LC3B-1 /LC3B-1 ratio, while upregulating the protein expres-
sion of FTH1 and p62.

mice. The neuroprotective mechanism may be related to regulating the expression of NCOA4 and ferritinoph-

Conclusion PO exhibits obvious neuroprotective effects against MPTP-induced PD in

agy-related proteins, improving intracellular iron homeostasis and alleviating ferroptosis-associated damage.
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