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Effect of BMALI1 on kidney injury in mice caused by sepsis
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Abstract

Objective: To investigate the role and mechanism of BMALTL in sepsis-induced acute kidney in-
jury (AKI) in mice. Methods: Twenty male C57BL/6 mice were randomly divided into four groups
with five mice in each group: control group (NC), model group (lipopolysaccharide, LPS), vector
group (Vector), and BMALTL overexpression+LPS group (OE-BMALI1+LPS). The model group
mice were intraperitoneally injected with LPS( 20 mg+kg ') to establish a sepsis-induced AKI model,
the vector group received intravenous injections of empty vector lentivirus, and the BMAL1 overex-
pression+LPS group mice were injected intravenously with BMAL1-overexpressing lentivirus 20

days before modeling, followed by LPS injection(20 mgekg ') 20 days later. Blood samples were tak-
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en 24 hours post-modeling to measure serum creatinine and urea nitrogen levels. Kidney tissue from
the left side of each mouse was collected for histological examination using hematoxylin and eosin
staining, immunohistochemical staining to observe KIM-1 and BMAL1 expression. TUNEL assay
was adopted to observe the apoptosis in kidney tissue, and Western Blot was used to measure the rela-
tive expression of proteins BMAL1, KIM-1, NGAL, Bcl-2, Bax, PI3K, p-PI3K, Akt, and p-Akt
in kidney tissues. Results: (1) Serum creatinine and urea nitrogen levels in the model group were high-
er than that in the control group, while those in the BMAL1 overexpression+ LPS group were lower
(P<<0.05). (2) The kidney tissue structure in control group was normal with no significant inflamma-
tory cell infiltration; while the model group exhibited severe pathological changes including tubular di-
lation or swelling, vacuolar degeneration, inflammatory cell infiltration, and focal tubular necrosis.
Compared with that in the model group, tubular damage in the BMAL1 overexpression+1LPS group
was reduced with only minimal inflammatory cell infiltration. (3) Relative expression levels of proteins
KIM-1, NGAL, Bax, pPI3K, PI3K, p-Akt, and Akt in the model group were higher than those in
the control group, while the expression levels of those proteins in the BMALT overexpression+ LPS
group were lower than those in the model group. The expression levels of kidney BMALT and Bel-2
proteins in model group were lower than those in the control group; however, the BMAIL1 and Bel-2
proteins expression levels in the BMAL1 overexpression+ LPS group were higher than those in the
model group. Conclusion: BMALT can downregulate the PI3K-Akt pathway to inhibit cell apoptosis,

thus playing a protective role in sepsis-induced AKI. Overexpression of the BMALI gene can allevi-
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ate AKI caused by sepsis.
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