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Effect of Yishen Tongluo Formula on kidney protection and podocyte skeleton
related proteins in rats with membranous nephropathy

CHEN Su-zhi!, ZANG Qian-nan?, ZHANG Zhuo®, SONG Rui-jing’, TAN Jin-chuan®
1. Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

2. Hebei Medicine University, Shijiazhuang 050011, China

3. Hebei University of Chinese Medicine, Shijiazhuang 050200, China

4. Hebei Provincial Hospital of Traditional Chinese Medicine, Shijiazhuang 050011, China

Abstract: Objective To explore the kidney protection and possible mechanism of Yishen Tongluo Formula (YTF) in rats with
membranous nephropathy (MN). Methods A total of 60 SD healthy male rats were randomly divided into 10 for normal group and 50
for MN rat model group. The MN rat model was established by tail iv cationic bovine serum albumin (C-BSA). After successful
modeling, they were randomly divided into model group, benazepril group, and YTF groups at low, medium, and high doses (6.61,
13.22, and 26.44 g/kg). Rats in each group were ig administrated once daily for continuous four weeks according to the corresponding
dose. At the end of administration, the 24 h urine total protein (UTP), total cholesterol (TC), total protein (TP), albumin (ALB), blood
urea nitrogen (BUN), and serum creatinine (Scr) levels were measured. Immunofluorescence was used to detect the deposition of IgG
immune complexes in renal tissue. The glomerular basement membrane and podocyte morphology were observed under electron

microscope. Immunohistochemistry and qRT-PCR were used to detect the expression of cytoskeleton-related proteins ezrin and
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synaptopodin in rat kidneys. Results Compared with the model group, the UTP and TC levels in the rats in each treatment group
decreased significantly (P < 0.01), and the TP and ALB levels increased significantly (P < 0.01). The middle and high dose groups of
YTF were similar to the benazepril group, and the effect was better than the low dose group of YTF. There was no significant
difference in the BUN and Scr among the groups. Compared with the control group, the expression of ezrin and synaptopodin mRNA
in the kidney of the model group was significantly decreased (P < 0.01). Compared with the model group, the expression of ezrin and
synaptopodin mRNA in the podocytes of different treatment groups was increased in different degrees (P < 0.01). The expression
levels of ezrin and synaptopodin mRNA in the kidney of rats in the middle and high dose groups of YTF were similar to those in the
benazepril group, which were higher than that in the low dose group of YTF. Conclusion YTF has a therapeutic effect on
membranous nephropathy in rats. The mechanism may be related to the inhibition of the degradation of podocyte skeleton related
proteins ezrin and synaptopodin and the maintenance of the integrity of the podocyte skeleton and foot process.
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F1 FE@EKEX MN XK UTP &I17E TC. TP. ALB. BUN. Scr KRN (X L5, n=10)
Table 1 Effects of Yishen Tongluo Formula on UTP and serum levels of TC, TP, ALB, BUN, and Scr in rats with membranous
nephropathy (X £s, n =10)

A5 F&EAgkg?) UTP/(mg24h™') TC/(mmolL')  TPAgL™) ALB/(gL")  BUN/(mmol-L™) Scr/(umol-L™")
it — 7.73+0.64 1.384+0.32 60.15+1.53 30.81£1.21 5344056 42.96+2.82
HERY — 41.94+1.44™  398+044™  3566£1.69"  20.70+1.14™ 6371045  43.83%271
R TR F 0.01 2653+ 1.73%  2201049%  4587+1.66%  26.6911.04* 6.53+1037  44.27+2.68
i B 4% 7 6.61 28431 1.66"° 27310440 43651146 25.3611.34%° 6461042  42.49%2.17

13.22 2675+ 1.64%4% 2131044744 46751148744 26.861+0.89%44 6631047  43.73+2.59
26.44 26304178444 2124044744 47024120744 26.99+0.81%44% 6461048  43.66+-2.40

SR RALE: “P<0.01; SHRAIHE: #P<0.01; SR IIEFILIELE: 4P<0.05 A42P<0.01; 5'E#B%77 6.61 gkg 4lHH%: *P<0.05
“4p<o.01, %20
**P < 0.01 vs control group; #P < 0.01 vs model group; 2P <0.05 24P <0.01 vs benazepril group; “P<0.05 **P<0.01 vs Yishen Tongluo Formula

6.61g-kg™" group, same as table 2

of e Y ERER VU ) 2 BFILK T 6.61 gkg! WL 13.22 gkg! 2B 26.44 gkg!

1 #@E@%GEX MN KR BHA 1gG SRR
Fig. 1 Effect of Yishen Tongluo Formula on IgG deposition in rats with membranous nephropathy

X TR ERER DU 7 WFIEHTT 6.61 gkg! FFIBAK T 13.22 gkg!  FFIELK T 26.44 gkg!

2 FHHIBEKSX MN KRS IERERSHRM (BT, X20 000)
Fig.2 Effects of Yishen Tongluo Formula on kidney pathological morphology of rats with membranous nephropathy (electron
microscopy, x 20 000)
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Fig. 3 Effect of Yishen Tongluo Formula on renal ezrin and synaptopodin protein expression in rats with membranous

nephropathy
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Table 2 Effect of Yishen Tongluo Formula on expression of
ezrin and synaptopodin mRNA in renal tissue of rats with

membranous nephropathy (X *s, n =10)
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