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Myricetin attenuates renal fibrosis by activating Nrf2/HO-1
pathway to inhibit oxidative stress
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Abstract: This paper investigates the effect of myricetin (MYR) on renal fibrosis induced by unilateral
ureteral obstruction (UUO) and common bile duct ligation (CBDL) in mice and its mechanism. The animal
experiment has been approved by the Ethics Committee of China Pharmaceutical University (NO: 2022-10-020).
Thirty-five ICR mice were divided into control, UUO, UUO+MYR, CBDL and CBDL+MYR groups. H&E and
Masson staining were used to detect pathological changes in kidney tissues. Western blot (WB) was used to detect

the expression of fibrosis-related proteins in renal tissue, and total superoxide dismutase (SOD) activity detection
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kit (WST-8) was used to detect the changes of total SOD in renal tissue of CBDL mice. In vitro, HK-2 cells and
transforming growth factor beta 1 (TGF-£1, 10 ng-mL™") were used to induce fibrotic model, and high glucose
(30 mmol-L") was used to induce oxidative stress model, and then treated with different concentrations of MYR,
WB was used to detect the expression of fibrosis and oxidative stress-related proteins, while NIH/3T3 cells were
treated with different concentrations of MYR, and their effects on cell proliferation were detected by 5-bromo-
2'-deoxyuridine (Brdu). The results showed that the renal lesions in UUO group and CBDL group were severe,
collagen deposition was obvious, the expression of collagen- I (COL-I), a -smooth muscle actin (a -SMA),
fibronectin (FN), vimentin and plasminogen activator inhibitor-1 (PAI-1) protein was up-regulated, and the activity
of SOD enzyme in CBDL group was significantly decreased. MYR partly reversed the above changes after
treatment. MYR inhibited the proliferation of NIH/3T3 cells but had no effect on the proliferation of HK-2 cells,
and decreased the upregulation of PAI-1, FN and vimentin in HK-2 cells stimulated by TGF-f1. MYR can also up-
regulate the down-regulation of nuclear factor erythroid 2-related factor 2 (Nrf2) and heme oxygenase-1 (HO-1) in
HK-2 cells stimulated by high glucose. To sum up, MYR can improve renal fibrosis in vivo and in vitro, probably
by inhibiting the proliferation of fibroblasts and activating Nrf2/HO-1 signal pathway to inhibit oxidative stress.
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Figure 1 The chemical structure of myricetin (MYR)
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Figure 2 The anti-fibrotic effects of MYR in unilateral uretera obstruction (UUO) model. A: Picture of left kidneys of mice with different

treatments (n = 3); B: The renal index (mg-g™") was calculated by dividing the wet renal weight by the body weight (n = 6); C: H&E staining

and Masson's trichrome staining from left kidneys. Scale bar, 100 um; magnification, x200; D: The bar graph depicts renal injury scores and

renal interstitial fibrosis scores based on H&E staining or Masson's trichrome staining (n = 3); E: Kidney expression of FN, COL-I, vimentin

and a-SMA from control, UUO and MYR-treated UUO mice, assayed by Western blot (WB); F: Quantitative analysis of Figure 2E (n = 3).
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P <0.001 vs control; "P < 0.05, P < 0.01, " P < 0.001 vs UUO. FN: Fibronectin; COL-I: Collagen-I; a-SMA: a-Smooth
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Figure 3 The anti-fibrotic and anti-oxidative stress effects of MYR in common bile duct ligation (CBDL) model. A: Picture of left kidneys
of mice with different treatments (7 = 3); B: The renal index (mg-g") was calculated by dividing the wet renal weight by the body weight
(n = 6); C: H&E staining and Masson's trichrome staining from left kidneys. Scale bar, 100 um; magnification, x200; D: The bar graph
depicts renal injury scores and renal interstitial fibrosis scores based on H&E staining or Masson's trichrome staining (n = 3); E: Kidney
expression of FN, COL-I and vimentin from control, CBDL and MYR-treated CBDL mice, assayed by WB; F: Quantitative analysis of
Figure 3E (n = 3); G: Kidney expression of Nrf2, NOX4, 12-LOX, HO-1 and Rac-1 from control, CBDL and MYR-treated CBDL mice,
assayed by WB; H: Quantitative analysis of above oxidative stress proteins (n > 3); I: The total superoxide dismutase (SOD) activity in
kidney was detected by the total SOD activity detection kit (WST-8). x 5. P < 0.05, "P < 0.01,”"P < 0.001 vs control; “P < 0.05, P <
0.01,”"P < 0.001 vs CBDL. Nrf2: Nuclear factor erythroid 2-related factor 2; NOX4: NADPH oxidase 4; 12-LOX: 12-Lipoxygenase; HO-1:
Heme oxygenase-1; Rac-1: Ras-related C3 botulinum toxin substrate 1
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Figure 4 MYR inhibits proliferation of NIH/3T3 cells. A, B: Cell viability was determined by SRB after treatment with MYR at different

concentrations for 48 h (n = 3); C: The effect of MYR (0-60 pmol-L") on proliferation of NIH/3T3 cells was observed under optical

microscope; D: Representative Brdu fluorescence images of NIH/3T3 cells treated with MYR at different concentrations for 48 h

(magnification: 200x); E: Quantitative analysis of Brdu after 3T3 cell treatment (n = 7). x £ s.

“P<0.01,""P<0.001 vs 0 umol-L™" (control)
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Figure 5 Anti-fibrotic effect of MYR in vitro. A: FN, vimentin and PAI-1 expressions in HK-2 cells after treatment with TGF- 51
(10 ng'mL™") and MYR (20 and 40 pmol-L"); B: Quantitative analysis of Figure 5A. n = 3, X 5. "P < 0.05, "P < 0.01, ""P < 0.001 vs
control; “P < 0.05, P < 0.001 vs TGF-41. PAI-1: Plasminogen activator inhibitor-1
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Figure 6 Effect of MYR on Nrf2/HO-1 signaling pathway. A: Nrf2 and HO-1 expressions in HK-2 cells after treatment with HG
(30 mmol-L™") and MYR (20 and 40 umol-L™"); B: Quantitative analysis of Figure 6A. n >3, ¥ 5. "P < 0.05, ""P < 0.001 vs control;"P <

0.05, " P <0.001 vs HG. HG: High glucose
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