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Mechanism research of mitochondria - targeted drug Mitochonic acid 5 regulating
mitochondrial homeostasis to alleviate renal fibrosis

QIAN Li, CHEN Chen, LI Qing, WU Lin, XING Changying, MAO Huijuan, YUAN Yanggang

"Department of Nephrology , the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To investigate the effect of mitochondrial targeting drug Mitochonic acid 5(MA-5) on renal fibrosis and its
mechanism. Methods: Twenty-four 8-week-old SPF C57BL/6] male mice were randomly divided into four groups: control group, MA-5
group, unilateral ureteral obstruction (UUO) group, and UUO+MA-5 group. Mice in all four groups underwent surgery to expose the
ureter and kidney. The UUO and UUO+MA -5 group received ureteral ligation, while the control and MA -5 groups had the ureter
exposed and sutured without ligation. From the 2nd day after operation, the MA-5 and the UUO+MA-5 group received MA-5 by gavage
continuously until the 7th day, whilethe control and UUO group were given the corresponding doses of corn oilby gavage. The mice
were sacrificed on the 7th day after UUO, and the kidney and blood samples were collected. Subsequently, Masson and Sirius Red

staining were used to assess renal fibrosis. The expression of a-smooth muscle actin(a-SMA) and Collagen I (Coll) were explored by
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immunohistochemistry. Furthermore, Western blot was used to detect the expression of mitochondrial andaging-related proteins. Mouse
renal tubular epithelial cells were cultured in vitro and stimulated with transforming growth factor-g (TGF-f). Western blot was used to
detect the expression of a-SMA, Fibronectin, and Vimentin in tubular epithelial cells with or without MA -5 intervention. Results:
Seven days after UUO, Masson and Sirius Red staining of renal tissue showed that the UUO group had severe renal fibrosis, and the
UUO + MA -5 group had significantly reduced renal fibrosis compared to the UUO group. The results of Western Blot and
immunohistochemistry showed that the expression of a-SMA and Col1l in the UUO+MA-5 group was significantly lower than that in the
UUO group (P < 0.05). Further study showed that mitochondrial biosynthesis, fusion and motility were decreased in the UUO group,
with decreased expression of superoxide dismutase 2(SOD2). MA-5 treatment significantly increased the expression of Mitofilin in the
kidney of UUO mice, improved mitochondrial function, and increased the expression of peroxisome -proliferator-activated receptor y
coactivator 1-a(PGCI-a), Mitofusin 2(Mfn2) , the mitochondrial Rho GTPase 1(Miro1) and SOD2(all P < 0.05). The results in vitro
showed that MA-5 could reduce the expression of fibrosis-related proteins induced by TGF-B in cultured tubular epithelial cells (P <

0.05). Conclusion: Renal fibrosis occurs in mice after UUO, and MA-5 can attenuate TGF-B induced tubular epithelial cells fibrosis

by maintaining mitochondrial homeostasis.
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A: Representative images of Masson and Sirius red staining (scale bar=50 wm). B: Immunohistochemical staining for Coll and a-SMA in kidney

tissue sections from each group (scale bar=50 wm). C, D: Semi-quantitative analysis of Col1(C) and a-SMA (D) expression. E, F: Western blot analysis of

o -SMA expression and densitometric quantification in renal cortical tissues of experimental mice. Compared with the control group, ‘P < 0.05;

compared with the UUO group, "P < 0.05(n=6).

E1 MA-57 UUOE S/ R BREA 4L b 8{ER
Figure 1 The role of MA-5 in renal fibrosis induced by UUO in mice
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A-E: Western blot analysis and quantification of mitochondrial function-related proteins, including Mitofilin (A) , Mirol (B), Mfn2(C) , PGC-la

(D);and SOD2(E), in the renal cortex of experimental mice. Compared with the control group, P < 0.05; compared with the UUO group, P < 0.05(n = 6).
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Figure 2 Effects of MA-5 on the expression of mitochondrial function-related proteins in the kidneys of UUO mice
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A-D: Western blot analysis and quantification of a-SMA (A, B), fibronectin (C) , and vimentin (D) expression under the injury model induced

by 5 ng/mL. TGF-B stimulation, with or without MA-5 intervention. Compared with the control group, P < 0.05; compared with the TGF-@ group,

P<0.05(n=6).
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Figure 3 Effects of MA-5 on TGF-f3-induced renal tubular cell fibrosis
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