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Molecular mechanism of spermidine promoting mitochondrial autophagy in
alleviating acute pancreatitis
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Abstract: Objective To explore the effect and mechanism of spermidine promoting mitochondrial autophagy in alleviating acute
pancreatitis. Methods C57BL/6J mice were randomly divided into control group, model group, spermidine group, and spermidine +
cyclosporin A group, with 5 mice in each group. Acute pancreatitis model was established by intraperitoneal injection of 50 pg/kg of
frogskin into mice every hour. Control group was injected with equal volume sterile saline according to the treatment method of the
same model group. The spermidine group was given intraperitoneal injection dose of 100 mmol spermidine, Spermidine + cyclosporine
A group was given 10 mg/kg cyclosporine A by intraperitoneal injection at the same time of spermidine treatment. Hematoxylin-eosin
(HE) staining was used to evaluate the degree of pancreatic tissue injury in mice. The apoptosis of pancreatic acinar cells was evaluated
by TUNEL staining. Serum levels of inflammatory factor IL-6, TNF-a, IL-1p, and CRP were determined by ELISA. Myeloperoxidase
(MPO) levels were evaluated by immunohistochemical staining (IHC). The level of mitochondrial membrane potential of total
mitochondria extracted from pancreatic tissue was determined by JC-1 dye. LC-3 I, LC-31I, p62, NLRP3, Caspase-1, cleaved-
Caspase-1, IL-1p, PINK1, p-Parkin, Parkin were determined by Western blotting method. Results Compared with the model group,
there was almost no large infiltration of neutrophils in the pancreatic tissue of spermidine group, the swelling degree of acinous cells
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was significantly reduced, and there was basically no acinous cell necrosis. The number of TUNEL positive cells and MPO IHC positive
cells decreased significantly. Serum levels of IL-6, TNF-a, IL-1f, and CRP were significantly decreased. The expression levels of LC-

3- I /1II, NLRP3, IL-1B, cleaved Caspase-1, PINKZ1, and p-Parkin in pancreatic tissue were significantly decreased, and the expression

level of p62 was significantly increased. The total mitochondrial membrane potential of pancreatic tissue was significantly increased

(P < 0.05). Compared with the spermidine group, spermidine + cyclosporine A group completely reversed the therapeutic effect of
spermidine. Conclusion Spermidine can promote mitophagy and relieve acute pancreatitis.
Key words: spermidine; cyclosporine A; acute pancreatitis; macro-autophagy; mitophagy; IL-6; TNF-a.
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Fig. 2 Effect of spermidine on pancreatic tissue of mice

with acute pancreatitis was observed by TUNEL
staining (>200)
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Fig. 4 Effect of spermidine on MPO in pancreatic tissue of mice with acute pancreatitis detected by IHC (><200)
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Fig. 5 Effects of spermidine on pancreatic tissue-related proteins in mice with acute pancreatitis ( X +s,n =5 )
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