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[Abstract] Objective To investigate the effect and mechanism of curcumin nanoparticles (Cur-NPs) in alleviating early
inflammatory responses in severe acute pancreatitis (SAP) by activating the nuclear factor erythroid 2-related factor 2/heme

oxygenase-1 (Nrf-2/HO-1) signaling pathway to regulate the polarization status of peritoneal macrophages (PMs) in SAP rats.
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Methods (1) Using the thin-film hydration method to prepare the Cur-NPS. (2) In vivo experiments were performed by
establishing an SAP model in Sprague-Dawley (SD) rats. Animals were divided into Sham operation group, Cur-NPs control group,
model group, and Cur-NPs treatment group (n=8). Pathological changes of pancreatic tissue, serum inflammatory cytokine levels, and
enzymatic indicators were detected in each group. Primary PMs were isolated from SD rats, and the expression of M1/M2 markers
and Nrf-2/HO-1 was assessed using flow cytometry (CD86, CD163, CD68, CD45), Western blotting, and RT-qPCR. (3) In vitro,
primary PMs isolated from SD rats were co-cultured with SAP ascites and divided into control group, TBHQ_(Nrf-2-specific agonist)
control group, SAP ascites group, Cur-NPs treatment group, TBHQ treatment group. ELISA, immunofluorescence, and flow
cytometry were used to verify the effects of Cur-NPs on PM polarization and the Nrf-2/HO-1 pathway. Results Cur-NPs with
favorable stability, sustained-release properties, and biological safety were successfully prepared in this study. In the SAP rat model,
Cur-NPs effectively alleviated pancreatic tissue injury, reduced serum amylase and lipase activities, and significantly inhibited the
release of pro-inflammatory cytokines TNF-a and IL-1B (P<0.05). Mechanistically, Cur-NPs drove the polarization of PMs from the
pro-inflammatory M1 phenotype to the anti-inflammatory M2 phenotype both in vivo and in vitro, as evidenced by downregulation of
M1 markers (CD86, iNOS) and upregulation of M2 markers (CD163) (P<0.05). Further studies confirmed that Cur-NPs inhibited
the phosphorylation levels of key proteins in the NF-xB pathway by promoting the nuclear translocation of Nrf-2, thereby significantly
alleviating oxidative stress, manifested as decreased malondialdehyde (MDA) content and restored superoxide dismutase (SOD)
activity (P<0.05). Treatment with the Nrf-2-specific agonist TBHQ mimicked the above effects of Cur-NPs. Conclusions Cur-NPs
effectively drive the polarization of PMs from the pro-inflammatory M1 phenotype to the anti-inflammatory M2 phenotype by
activating the Nrf-2/HO-1 signaling pathway, thereby alleviating early inflammatory responses and pancreatic tissue injury in SAP.
This study provides important experimental evidence for Cur-NPs as a potential therapeutic strategy for SAP.
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Fig.1 Characterization, safety, and efficacy evaluation of curcumin nanoparticles (Cur-NPs) (n=8)
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Fig.2 The therapeutic effect of curcumin nanoparticles (Cur-NPs) in a rat model of severe acute pancreatitis (SAP) (n=8)
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Fig.6 Curcumin nanoparticles (Cur-NPs) induce the polarization of primary peritoneal macrophages (PMs) toward the M2 phenotype
in vitro, thereby alleviating inflammation and oxidative stress (n=8)
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