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Study on the mechanism of Fushen Jiangzhuo Formula in improving renal fibrosis by regulating autophagy
and apoptosis

XU Na,SHUAI Yichen, WANG Chaokun, LI Guoxia

(Department of Pharmacology, Basic Medical College,, Tianjin Medical University, Tianjin 300070, China)

Abstract Objective: To establish a mouse model of unilateral ureteral obstruction (UUO ) and investigate the therapeutic effect of the
Fushen Jiangzhuo Formula (FJF) on UUO mice and its underlying mechanism. Methods: A renal fibrosis model was established in 24
C57BL/6 mice, which were randomly divided into four groups (n=6 per group): control group, model group, traditional Chinese
medicine (TCM) group (administered FJF by gavage ), and Western medicine group (administered benazepril by gavage ). Daily
administration started on the second day after surgery. The control and model groups received an equal volume of normal saline. All
mice were sacrificed on day 14. Fibrosis was assessed using HE and Masson staining. Western blotting was used to detect the protein
expression levels of fibrosis markers [type I collagen (Collagen— I ), a—smooth muscle actin (a—=SMA )], autophagy-related proteins
[autophagy adaptor protein (P62 ), microtubule—associated protein 1A/1B-light chain 3B (LC3B)], and apoptosis—related proteins
[lymphoma/leukemia—2 (Bcl-2), Bel-2-associated X protein (Bax ), and cleaved form of caspase—3 protein (Cleaved Caspase—3)].
RT-qPCR was used to measure the mRNA expression changes of Collagen— I , «—SMA, P62, Bcl-2, and Bax. Results: Compared
with the control group, the model group showed significant renal fibrosis (1=9.97, P<0.000 1). Compared with the model group,
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both the TCM and Western medicine groups exhibited reduced renal fibrosis (¢=3.31, 4.09, both P<0.05). Protein expression of
Collagen— I and a—SMA was increased in the model group versus controls (t=7.86, 6.46, both P<0.001), as were their mRNA levels
(1=4.52, 6.20, both P<0.01). Compared with the model group, both treatment groups showed decreased Collagen— I and a-SMA
protein expression (1=4.25, 6.15, 3.36, 3.60, all P<0.05) and mRNA levels (¢=3.31, 3.72, 4.17, 5.07, all P<0.05). The autophagy
indicator P62 was decreased in the model group at both protein (¢=16.11, P<0.001) and mRNA (¢=8.86, P<0.001) levels co—
mpared to controls. Both treatment groups showed increased P62 protein (1=3.96, 5.80, both P<0.05) and mRNA (¢=6.30, 6.23,
both P<0.05) expression versus the model group. The autophagy marker LC3B~II protein expression was higher in the model group
(t=4.09, P<0.05) and was reduced in both treatment groups (t=4.15, 3.98, both P<0.05). The Bax/Bel-2 protein ratio was
increased in the model group (¢=5.83, P<0.01) and decreased in both treatment groups (1=4.97, 4.67, both P<0.01). Compatred with
control groups, Bax mRNA was elevated (1=6.87, P<0.001) while Bcl-2 mRNA was reduced (¢=19.15, P<0.000 1) in model group.
Both treatments reversed these changes, lowering Bax mRNA (¢=3.31, 4.23, both P<0.05) and raising Bel-2 mRNA (1=4.03, 3.27,
both P<0.05). Cleaved Caspase—3 protein was upregulated in model group (¢=7.12, P<0.001) and downregulated in both treatment
groups (¢t=3.20, 5.51, both P<0.05). Conclusion: The FJF can significantly improve renal function and alleviate the degree of

renal fibrosis. Its mechanism may be related to the inhibition of autophagy and apoptosis.
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Fig.1 Pathological changes in the kidney (200x )
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