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Exploring the mechanism of high glucose—induced injury in human renal tubular epithelial cells based on the
ferroptosis pathway

ZENG Xiaojiao, TIAN Ling,ZHANG Jingyun

(NHC Key Laboratory of Hormones and Development, Tianjin Key Laboratory of Metabolic Diseases,Chu Hsien-I Memorial Hospital &
Tianjin Institute of Endocrinology , Tianjin Medical University, Tianjin 300134, China)

Abstract Objective: To investigate the effect of ferroptosis on high—glucose injured human renal tubular epithelial (HK-2) cells.
Methods : HK-2 cell line was divided into four groups: normal control group (Ctrl), high glucose group (HG ), mannitol group
(MA), and high glucose+Ferrostatin—1 group (HG+Fer—1). The reagent kit was used to detect intracellular levels of reactive oxygen
species(ROS), iron ions(Iron), malondialdehyde(MDA ), and glutathione(GSH). Transmission electron microscopy was performed to
observe the morphological changes of intracellular mitochondria. PCR and Western blotting were performed to detect the mRNA and
protein expression of solute carrier family 7 member 11 (SLC7A11), glutathione peroxidase4 (GPX4 ), glutamate—cysteine ligase
catalytic subunit (GCLC), and transferrin receptor 1(TFR—-1). Results: Compared with the Ctrl group, the HG group exhibited in—
creased levels of ROS, Iron and MDA (F=17.72, 13.2, 39.53, all P<0.01) and decreased level of GSH(F=18.24, P<0.001); mito—
chondrial cristae rupture and membrane density were increased ; SLC7A11, GPX4 and GCLC mRNA levels were decreased ( F=
22.22, 19.43, 22.3, all P<0.001) and TFR-1 mRNA level was increased( F=10.01, P<0.01); SLC7A11, GPX4 and GCLC protein
levels decreased (F=12.74, 18.79, 17.49, all P<0.01) and TFR-1 protein level was increased( F=15.08, P<0.01). Compared with the
HG group, intracellular ROS, Tron and MDA levels were decreased in the HG+Fer—1 group(P<0.05, P<0.01, P<0.001 ), GSH content was
increased (P<0.01); mitochondrial morphology was returned to normal; SLC7A11, GPX4 and GCLC mRNA levels were upregulated
(P<0.01, P<0.01, P<0.001), and TFR—1 mRNA levels were down—regulated(P<0.05); SLC7A11, GPX4 and GCLC protein lev—
els were up-regulated (all P<0.01), and TFR-1 protein levels were down-regulated ( P<0.01). Conclusion: High glucose in—
duces ferroptosis and promotes cell injury in HK-2 cells.

Key words renal tubular epithelial cells; ferrostatin—1; high glucose; ferroptosis
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