Polydatin as a potential solution to alleviate lead-intoxicated Wistar rats
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ABSTRACT
Introduction: Lead is among the most prevalent heavy metals and is highly toxic to living organisms. Polydatin (PD), or piceid (3, 4′, 5-trihydroxystilbene-3-β-D-glucoside), is a crystal compound extracted from Polygonum cuspidatum Sieb. et Zucc. (Polygonaceae), but it can also be found in various fruits and commonly consumed foods. Aim: Polydatin as a potential solution to alleviate lead-intoxicated Wistar rats.

Methods: Acute toxicity was done according to OECD 425 Guideline.  The sub-chronic toxicity assessment was done using the OECD 407 Guideline where lead acetate (PbAc) was administered for 90 days, followed by a 30-day treatment with PD. The groups included: Control DW (1 mL/kg); PbAc (120 mg/kg); PbAc (120 mg/kg) + PD (250 mg/kg); PbAc (120 mg/kg) + PD (500 mg/kg); PbAc (120 mg/kg) + PD (1000 mg/kg); and PbAc (120 mg/kg) + DMSA (10 mg/kg), all given daily for 16 weeks orally. At the conclusion of the treatment period, samples of blood, plasma, and brain were analyzed for hematological indicators, pro-inflammatory markers, immunohistochemical and histopathological features. 
[bookmark: OLE_LINK16]Results: PD significantly (p ˂ 0.05) improved hematological parameters in PbAc-intoxicated rats. PD significantly (p ˂ 0.0001) decreased the levels of pro-inflammatory cytokines (IL-1β, IL-6 and TNF-α) both in serum and brain homogenate of PbAc-intoxicated rats.  Histological findings revealed that PD significantly restored the lesions caused by PbAc in PbAc-intoxicate Wistar rats’ brain. Moreover, PD significantly (p ˂ 0.05) reduced glial fibrillary acid protein (GFAP) and increased brain derived neurotrophic factor (BDNF) expressions in the brains of PbAc-intoxicated rats. 
Conclusion: The results indicate that polydatin prevented Wistar rats from lead toxicity, likely due to its ability to restore normal hematological values, reduce inflammatory responses, and mitigate immunohistochemical and histopathological changes. It may also offer therapeutic promise as a treatment for lead poisoning in humans.
Significance Statement: Polydatin may serve as the basis for novel molecules with a protective profile and improved efficacy against lead toxicity. Research on polydatin's potential as a chelating agent or antidote for lead poisoning is desirable due to these important properties.
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