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Effects of energy metabolism in epithelial cells on mitochondrial
pathology in inflammatory bowel disease
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Abstract Objective: To investigate the effects of cellular energy metabolism damage on the mitochondrial
structure and function of intestinal epithelial cells during the inflammatory process. Methods: The hydrogen per-
oxide(H, O, ) was used to construct intestinal epithelial cells in vitro model of inflammation, 0 pmol/L and

100 pmol/L deoxycholic acid(DCA) intervention in 5 d,respectively for the model group and experimental group,
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at the same time with those who do not do any processing normal colon epithelial cells NCM460 as blank control
group, with transmission electron microscope each enterocyte mitochondrial ultrastructure of difference; the cell
activity of each group was measured by CCK8 experiment. ATP production of each group was detected by ATP
kit. The changes of mitochondrial membrane potential were detected by laser confocal microscopy. The differences
of oxygen consumption rate,respiratory metabolism index and reactive oxygen content in intestinal epithelial cells
were detected. Results: In the blank control group, mitochondria were normal in morphology and structure; in the
model group,mitochondria were swollen, internal cristae were disordered, and even rupture disappeared; in the
experimental group. balloon-like autophagy vesicles appeared. Compared with blank control group, model group
and experimental group of intestinal epithelial cell activity was significantly inhibited (P <C0. 05), the cells mito-
chondrial ATP generation and atpase activity significantly lower (P <C0. 05) , mitochondrial membrane potential is
also significantly lower(P<C0. 05), the cell oxygen consumption rate and respiration, proton leakage, maximum,
reserve breathing rate, the mitochondrial respiratory breathing indexes such as also significantly lower(P<C0. 05) ,
active oxygen has a significantly higher percentage of cells(P<C0. 05). Compared with model group, experimental
group activity of intestinal epithelial cells more obvious(P<C0. 05) , the cells mitochondrial ATP generation, atpase
activity and mitochondrial membrane potential were further reduced(P <C0. 05) , the cell oxygen consumption rate
and respiration, proton leakage, maximum, reserve breathing rate, the mitochondrial respiratory breathing inde-
xes such as further reduce reactive oxygen percentage(P<C0. 05) ,the cells are further increased (P <C0. 05). Con-
clusion: Mitochondria are involved in the regulation of energy metabolism in intestinal epithelial inflammation,
which is related to the inhibition of mitochondrial respiratory function and the decrease of membrane potential.

Key words inflammatory bowel disease;intestinal epithelial cells; mitochondria; energy metabolism;respirato-
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