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Compared with the normal control group, Bcl-6 and CXCRS5 mRNA levels and protein levels were elevated in
splenic lymphocytes of incomplete EID mice, with statistically significant differences (P<0.05) ; serum IL-4, IL-
6, and IL-21 levels were elevated in incomplete EID mice, and Bel-6 and CXCRS proteins in the endometrium
were significantly elevated (P<0.05). Conclusion The increase of Tfh cells and their associated cytokines Bcl-6
and CXCRS is associated with the development of incomplete EID, and may be involved in the development of fe-
male immune infertility.
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Fig. 1 The effects of simvastatin pretreatment on kidney IRI

A: Serum Scr level in each group; B: Serum LDH level in each group; C: Paller scores of each group; D: HE staining of kidney tissue in each

group X403 a: Sham group; b: IR group; c¢: SIM group; P < 0. 001 vs Sham group; ***P < 0. 001 s IR group.
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Fig. 2 The effects of simvastatin pretreatment on oxidative stress response in kidney IRI

A: SOD level in kidney tissue in each group; B: GSH level in kidney tissue in each group; C: MDA level in kidney tissue in each group; D: Rela-

tive mean fluorescence intensity of ROS in kidney tissue in each group; E: ROS fluorescence staining of kidney tissue in each group X40; a: Sham

group; b: IR group; ¢: SIM group; **P < 0. 001 vs Sham group; “P < 0. 01, “"P < 0. 001 s IR group.
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Fig. 3 The effects of simvastatin pretreatment on ferroptosis in kidney IRI
A, B: Prussian blue enhanced staining and Fe* positive area of kidney tissue in each group; C: Transmission electron microscopy was used to ob-
serve the ultrastructure of mitochondria in renal tubular epithelial cells; D: Determination of Fe? level in kidney in each group; a: Sham group; b: IR

group; c: SIM group; *P < 0. 001 vs Sham group; “P < 0. 01,

sk

P <0.001 vs IR group.
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Fig. 4 The effects of simvastatin preconditioning on the expression of ferroptosis-related molecules in renal IRI

a: Sham group; b: IR group; c: SIM group; *P<0. 05, **P < 0. 001 vs Sham group; "P<0.05, P <0.01, “P < 0. 001 vs IR group.
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Simvastatin alleviates kidney ischemia reperfusion injury by
inhibiting ferroptosis
Fu Zhihui', Liu Zhongzhong®, Ye Qifa’, Xiao Qi', Deng Qin', Xiao Jiansheng', Fu Biqi’
('Department of Transplantation , *Department of Immunology , The First Affiliated Hospital , Jiangxi Medical

College , Nanchang University , Nanchang 330006 ; *Institute of Hepatobiliary Diseases, Zhongnan Hospital
of Wuhan University , Wuhan 430000 )

Abstract Objective
perfusion injury (IRI) in mice. Methods

To investigate the effect and mechanism of simvastatin pretreatment on kidney ischemia re-
Fifteen male C5S7BL/6 mice aged 6-8 weeks were divided into three
groups: Sham operation group (Sham group), kidney IRI group (IR group), and simvastatin pretreatment+kidney
IRI group (SIM group). Hematoxylin-eosin (HE) staining of kidney tissue and detection of serum creatinine (SCr)
and lactate dehydrogenase (LDH) were used to evaluate kidney injury. The levels of superoxide dismutase
(SOD), reduced glutathione (GSH), malondialdehyde (MDA) and reactive oxygen species (ROS) were detected
to evaluate oxidative stress. The contents of ferrous iron (Fe?*) and ferric iron (Fe® ) in kidney tissue were de-
tected, and the morphological changes of mitochondria were observed by transmission electron microscope. The
relative expression levels of Kruppel-like factor 2 (KLF2), glutathione peroxidase 4 (GPX4), solute carrier family
7 member 11 (SLC7A11), and acyl-coa synthetase long chain family member 4 (ACSL4) protein in kidney tissue
were detected. Results Compared with the IR group, the SIM group had significantly reduced renal tubular injury
and decreased contents of Scr and LDH in serum (P < 0.001). It also showed increased expression of SOD and
GSH and decreased expression of MDA and ROS (P < 0.01). Simvastatin pretreatment reduced the contents of
Fe’ and Fe' in the tissues (P < 0.01) and alleviated mitochondrial damage. It also promoted the expression of
KLF2 (P < 0.01), up-regulated the expression of ferroptosis-related protective proteins GPX4 and SLC7A11, and
down-regulated the expression of ferroptosis-related damage protein ACSL4 (P < 0. 05). Conclusion ~Simvastatin
pretreatment may inhibit kidney ferroptosis by promoting the expression of KLF2 to alleviate kidney IRI.

Key words simvastatin; kidney; ischemia reperfusion injury; Kruppel-like factor 2; ferroptosis; mitochondrial
damage
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