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Significance of pancreatic interstitial bleeding and pancreatic hormone dynamics
in hypoxic conditions
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During autopsy, bleeding in the pancreatic stroma is occasionally observed
in the absence of injury to the parenchyma. The current study examined the pathophysiological
significance of this bleeding. The results revealed that such bleeding was more prevalent in
individuals who died from suffocation than in individuals who died from other causes. Blood insulin
(Ins) levels were higher in individuals who died from suffocation (median: 9.4 p 1U/ml) than those
who died from other causes (median: 3.1 p IU/ml). In contrast, there were no differences in blood
glucagon levels in the two groups. Results of a hypoxia experiment using cultured rat pancreatic
cells revealed marked expression of the Ins gene, high Ins levels and swelling of mitochondria with
hypoxia. These findings revealed that hypoxia renders organelles more fragile and promotes Ins

secretion.
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Purpose: Although pancreatic interstitial bleeding without parenchymal damage is occasionally



observed in autopsy cases. We investigated the significance of pancreatic interstitial bleeding based on
analysis of the changes in insulin and glucagon secretion. Materials and Methods: We examined 72
autopsy cases in our department. The causes of death were sharp instrument injury, blunt injury, fire
fatality, asphyxiation, drowning, and sudden cardiac death. We scored the degree of pancreatic
interstitial bleeding in each case based on the cause of death, assessed the changes in insulin- and
glucagon-positive cells in the pancreas with immunohistochemical staining, and measured the blood
insulin and glucagon levels. Because interstitial bleeding was frequently observed in deaths due to
asphyxiation, we conducted a hypoxia (O, 5%) experiment with cultured rat pancreatic cells. We
observed the morphology under an electron microscope, studied the insulin gene expression using a
RT-PCR, and used ELISA to measure insulin secretion. Results and Discussion: We analyzed
pancreatic interstitial bleeding based on the cause of death and found that it most frequently occurred in
the death due to asphyxiation group compared to all other causes of death. The blood insulin level was
the highest in the deaths due to acute asphyxiation (median, 9.4 unlU/mL) and lowest in the deaths due to
prolonged asphyxiation (median, 0.8 pulU/mL) compared to all other causes of death (median, 3.1
WIU/mL). In contrast, there was no difference in blood glucagon levels and insulin- and
glucagon-positive cells among the causes of death. The results of the hypoxia experiment using cultured
cells demonstrated that insulin gene expression was notable after 10 min of low oxygen conditions. The
insulin level in the culture supernatant was also high. Observing the cultured cells under hypoxic
conditions with an electron microscope revealed mitochondrial swelling, which indicated that hypoxic
conditions debilitated intracellular organelles and stimulated insulin secretion.
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