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Tongluo Lanbai Yin alleviates renal fibrosis in rats with nephrotic syndrome by
activating the Nrf2/HO-1/NQO1 signaling pathway
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Abstract Objective To investigate whether Tongluo Lanbai Yin alleviates renal fibrosis in nephrotic syndrome (NS) rats by acti-
vating the Nrf2/HO-1/NQO1 signaling pathway. Methods —Sprague-Dawley rats were divided into five groups:normal control (control),
nephrotic syndrome model (NS),low-dose Tongluo Lanbai Yin (L-TL), high-dose Tongluo Lanbai Yin (H-TL),and high-dose Tongluo
Lanbai Yin+Nrf2 inhibitor ML385 (H-TL+ML385). Urine protein,serum creatinine (Scr), blood urea nitrogen (BUN), albumin (Alb),
cholesterol (CHOL), and triglycerides (TG) were measured in all groups. Superoxide dismutase (SOD) activity and the malondialdehyde
(MDA) levels were assessed in renal tissue. Renal cell apoptosis was detected by TUNEL staining. Renal pathology was evaluated by
HE staining. The expression levels of the Nrf2/HO-1/NQO1 signaling pathway and extracellular matrix deposition-related proteins were
measured in renal tissues by Western blotting. Results  Compared with the control group, the NS group showed increased levels of urine
protein, Ser, BUN, TG, CHOL, MDA , collagen I ,fibronectin, and laminin, accompanied by severe renal tissue injury and increased apop-
tosis; conversely, Alb,SOD, and the Nrf2, HO-1,and NQO1 protein levels decreased (P < 0.05). Compared with the NS group, the L-TL
and H-TL groups exhibited decreased levels of urine protein, Scr, BUN, TG,CHOL, MDA , collagen I ,fibronectin, and laminin, leading to
alleviated renal tissue injury , and reduced apoptosis; conversely, Alb,SOD,and the Nif2,HO-1,and NQO1 protein levels increased (P <
0.05). Compared with the H-TL group, the H-TL+ML385 group showed increased levels of urine protein,Scr, BUN, TG,CHOL, MDA, col-
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lagen I ,fibronectin,and laminin, as well as aggravated renal tissue injury and increased apoptosis; conversely, Alb,SOD,and the Nif2,
HO-1,and NQO1 protein levels decreased (P < 0.05). Conclusion Tongluo Lanbai Yin may activate the Nrf2/HO-1/NQO1 signaling

pathway to enhance antioxidant capacity in NS rats , thereby reducing renal fibrosis and improving renal pathology and function.

Keywords Nrf2/HO-1/NQO1 signaling pathway; Tongluo Lanbai Yin; nephrotic syndrome; rat; renal fibrosis
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Tab.1 Comparison of urine protein and serum levels of creatinine, blood urea nitrogen, albumin, triglycerides, and cholesterol of

rats among five groups

Serum creatinine

Blood urea nitrogen

Triglyceride Cholesterol

Group n Urine protein (mg) (umollL) (mmol/L) Albumin (g/L) (mmol/L) (mmol/L)
Control 5 10.12 £ 1.11 21.34£2.10 21.34£2.10 3342£3.62 1.12£0.12 3.61+0.36
NS 5 249.89 +15.67" 48.67 +4.59" 48.67 £4.59" 18.68 + 1.90" 1253 +1.23" 9.79 £ 0.98"
L-TL 5 210.32 + 14.20” 41.01£4.11% 41.01 £4.117 22542417 9.39 + 0.84” 7.34 £0.73”
H-TL 5 121.03 £9.317" 23.99 +2.407 23.99 + 2407 30.79 + 3.087" 4.97+0.50%" 4020407
H-TL+ML385 5 228.79 + 12.40" 4522 432" 4522 £4327 16.67 +1.57" 10.04 £ 1.00" 8.05+0.81Y

1) P < 0.05 vs. Control group;2) P < 0.05 vs. NS group;3) P < 0.05 vs. L-TL group;4) P < 0.05 vs. H-TL group.
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Tab.2 Comparison of MDA and SOD levels in renal tissue of rats among five groups

Group n MDA (nmol/mg) SOD (U/mg)
Control 5 0.75+0.18 189.06 + 12.31
NS 5 1.59 +0.16" 94.35+9.52"
L-TL 5 1310.117 120.99 + 10.60”
H-TL 5 0.80+0.10” 176.84 + 13377
H-TL+ML385 5 1.42+0.15" 116.12 +9.16"

1) P <0.05 vs. Control group;2) P < 0.05 vs. NS group;3) P < 0.05 vs. L-TL group;4) P < 0.05 vs. H-TL group.

A, Control group; B, NS group; C, L-TL group; D, H-TL group; E, H-TL+ML385 group.
E1 HERBLMUSEXRBEHARERGEL x200
Fig.1 Pathological changes in renal tissue of rats among five groups detected by HE staining x 200
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1, Control group;2,NS group;3,L-TL group;4,H-TL group;5,H-TL+
ML385 group.
El2 Western blotting#ill54H & fR 5 40 41 R i B Sh B R AR A %
EgAKRE
Fig.2 Expression of extracellular matrix deposition-related pro-
teins in renal tissue of rats among five groups by Western
blotting
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Tab.3 Expression of extracellular matrix deposition-related proteins in renal tissue of rats among five groups

Group n Collagen | Fibronectin Laminin
Control 5 1.00 +0.10 0.86 +0.09 120 £0.14
NS 5 2.13£0.22" 1.75 £0.18" 2.27 +0.23"
L-TL 5 1.82+0.18” 1.46 +0.15” 1.95+0.21”
H-TL 5 1.18 £0.13°" 0.95+0.11"" 1.14 £0.13”Y
H-TL+ML385 5 1.98 +0.20" 1.61 £0.16" 2.10 +0.20"

1) P < 0.05 vs. Control group;2) P < 0.05 vs. NS group;3) P < 0.05 vs. L-TL group;4) P < 0.05 vs. H-TL group.

TUNEL-positive cells DAPI Merge

Control

NS

H-TL+ML385

E3 TUNEL#EEN5HE KR EHAPMETER x400
Fig.3 Apoptosis in renal tissue of rats among five groups by TUNEL staining x 400
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Tab.4 Expression of Nrf2, HO-1, and NQOT1 proteins in renal tissue of rats among five groups

Group n Nrf2 HO-1 NQO1
Control 5 1.23+0.13 1.01+0.11 1.12+0.13
NS 5 0.45 £ 0.04" 0.49 + 0.05" 0.52 +0.06"
L-TL 5 0.78 = 0.06” 0.68 = 0.07” 0.73 £ 0.08”
H-TL 5 1.20 = 0.12*" 0.98 = 0.10*"? 1.07 £0.11*
H-TL+ML385 5 0.62 +0.06" 0.58 = 0.06" 0.60 + 0.05"

1) P < 0.05 vs. Control group;2) P < 0.05 vs. NS group; 3)P <0.05 vs. L-TL group;4) P < 0.05 vs. H-TL group.

1 2 3 4 5
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1, Control group;2,NS group;3,L-TL group;4, H-TL group;5, H-TL+
ML385 group.
El4 Western blotting#@ill54H X R EHLE HNrf2, HO-1. NQO1
BAKRE
Fig.4 Expression of Nrf2, HO-1, and NQO1 proteins in renal tis-
sue of rats among five groups by Western blotting
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