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Injury severity-dependent differences in pancreatic regeneration
and repair in cerulein-induced acute pancreatitis

TU Guangping', CHEN Lang', HUANG Hui', YU Xiao', LI Zhigiang', YU Can’, LIU Yunfei'

(1. Department of Hepatopancreatobiliary Surgery II 2. Intensive Care Unit, the Third Xiangya Hospital, Central South University,
Changsha 410013, China)

Abstract Background and Aims: Pancreatic regeneration following acute pancreatitis (AP) exhibits marked
heterogeneity, which is closely related to the initial injury severity but remains insufficiently
characterized. This study aimed to investigate the pathological features of pancreatic regeneration and

repair under different injury severities.
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Methods: Cerulein-induced AP mouse models were established using two regimens: 7 injections (mild
injury) and 10 injections (moderate-to-severe injury). Pancreatic tissues were collected on days 1, 3, 5,
and 7. Histopathological injury was evaluated using HE staining and scoring. Immunofluorescence was
used to assess acinar-to-ductal metaplasia (ADM) markers (CK19, SOX9) and macrophage polarization
markers (F4/80, iNOS, CD206). Fibrosis was evaluated by Masson staining and o -SMA
immunohistochemistry. Cell proliferation was assessed by Ki-67 staining.

Results: The 10-injection group exhibited significantly more severe pancreatic injury and delayed repair
compared with the 7-injection group (P<0.05). ADM was markedly enhanced, with increased expression
of CK19 and SOX9. Macrophage infiltration was elevated with a predominance of M1 polarization.
Fibrosis was significantly aggravated, as evidenced by increased collagen deposition and o -SMA
expression (P<0.05). Cell proliferation showed a pattern of early activation with a delayed peak. In
contrast, the 7-injection group showed localized injury and rapid recovery with milder pathological
changes.

Conclusion: Different cerulein injection regimens induce graded injury phenotypes in AP mice.

Pancreatic regeneration exhibits injury severity-dependent heterogeneity, involving coordinated

regulation of ADM, macrophage polarization, fibrosis, and cell proliferation.
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Figure 2 Effects of different injection rcgimcns on ADM and expression of CK19 and SOX9 in mouse pancreas A-D:

Immunofluorescence staining of CK19 and SOX9 (scale bar: 40 um); E: Quantification of CK19 fluorescence intensity; F:

Quantification of SOX9 fluorescence intensity
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F: Quantification of iNOS* M1 macrophages; G: Quantification of CD206" M2 macrophages
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Figure 4 Collagen deposition and myofibroblast activation in pancreatic tissues

A-B: Masson staining and CVF analysis

(scale bar: 10 pm); C-D: a-SMA immunohistochemistry and quantitative analysis (scale bar: 10 um)
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