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Metformin ameliorates ferroptosis in podocytes induced by high glucose
and high fat through regulation of the GPX4/ACSL4 axis
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Abstract: Objective To investigate the mechanism underlying ferroptosis in mouse podocytes induced by

high glucose and high fat and to determine whether metformin (Met) can ameliorate podocyte injury by inhibi-
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ting ferroptosis.  Methods @O Mouse podocytes (MPC-5 cells) were divided into five groups: control (Con
group, DMEM medium with glucose at 5.6 mM), high glucose (HG group, DMEM medium with glucose at
33.3 mM) . high fat (HP group, DMEM medium with glucose at 5. 6 mM and sodium palmitate at 0. 25 mM),
and high glucose + high fat group(GP group, DMEM medium with glucose at 33. 3 mM and sodium palmitate
at 0.25 mM), followed by 24-hour incubation. @ Ferroptosis inhibitor Fer-1 treatment: MPC-5 cells were di-
vided into Con, GP, and GP+ Fer-1 groups (MPC-5 cells were pretreated with Fer-1 at a concentration of
10xM in DMEM medium for 2 hours, after which the medium was replaced with DMEM containing a glucose
concentration of 33, 3mM and a Fer-1 concentration of 10uM) , followed by 24-hour incubation. @ Antidiabetic
drug treatment: MPC-5 cells were divided into Con, GP, GP+Met groups (MPC-5 cells were pretreated with
Met at a concentration of 0. 5 mM in DMEM medium for 2 hours, after which the medium was replaced with
DMEM medium containing a glucose concentration of 33. 3 mM and a Met concentration of 0.5 mM), GP+
saxagliptin (Sax) group (MPC-5 cells were pretreated with Sax at a concentration of 100 nM in DMEM medium
for 2 hours, after which the medium was replaced with DMEM medium containing a glucose concentration of
33.3 mM and a Sax concentration of 100 nM), GP+ dapagliflozin(Dap) group (MPC-5 cells were pretreated
with Dap at a concentration of 2 uM in DMEM medium for 2 hours, after which the medium was replaced with
DMEM medium containing a glucose concentration of 33. 3 mM and a Dap concentration of 2 ptM) , followed by
24-hour incubation. Cell viability, GSH/GSSG ratio, lipid peroxide content, iron ion concentration, and ex-
Results O

Compared with the Con group, MPC-5 cells in the HP and GP groups showed decreased cell viability, reduced

pression of ferroptosis-related proteins (xCT, GPX4, and ACSL4) were measured in each group.

GSH/GSSG ratio, increased lipid peroxide levels, elevated iron ion concentration, decreased GPX4 expression,
while increased ACSL4 expression. @ MPC-5 cells in the GP group showed increased cell viability treated with
Fer-1, increased GSH/GSSG ratio, decreased lipid peroxidation and iron concentration, and increased GPX4
expression but decreased ACSL4 expression. @ Under the action of the three antidiabetic drugs in the GP
group, MPC-5 cells showed increased cell viability, elevated GSH/GSSG ratio, decreased lipid peroxide levels,
reduced iron ion concentration, increased GPX4 expression, and decreased ACSL4 expression. Among them,
Met exhibited the most significant effect. Conclusion Ferroptosis contributes to podocyte damage induced by
GP, and Met can ameliorate podocyte damage by inhibiting ferroptosis through the GPX4/ACSL4 axis.
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33.3 mM ) DMEM Ki 52358, HG 41) . & i 41 i %5 b
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L ) DMEM Kz 3L fiab #1 2 b, B J5 K 55 77 2k 0
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P MPC-5 41 i1 43 S 7E Con 4 .GP 4 .GP+ — H UK
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2.2 SEETE
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2.2.3 GSH/GSSG WM e W 4R 4% 4 44 e, JF:
XoF 45 20 A B RE A HEA T A B LA 4 A5 T R
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