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Yishen Tongluo Recipe protects kidney in rats with membranous nephropathy by
inhibiting EGFR and downstream signal pathway
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Abstract: Objective To explore the effect of Yishen Tongluo Recipe (%5 i 4% 77) on epidermal growth factor receptor (EGFR),
apoptosis of podocytes and renal tubular epithelial cells in renal tissue of rats with membranous nephropathy. Methods SD rats
were tail iv cationic bovine serum albumin (C-BSA) to establish a rat model of membranous nephropathy. Yishen Tongluo Recipe
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and benazepril hydrochloride were given for intervention. The level of 24 h urine total protein (UTP), levels of albumin (ALB) and
total cholesterol (TC) in serum of rats in each group were tested; Pathological changes of kidney tissues in rats of each group were
observed; TUNEL method was used to detect podocytes and renal tubular epithelial cell apoptosis in kidneys tissue of rats in each
group; Immunohistochemical method was used to detect the expressions of phosphorylated EGFR (p-EGFR) and cleaved Caspase-3
in renal tissues of rats in each group; Western blotting was used to detect expressions of p-EGFR, Ras-related C3 botulinum toxin
substrate 1 (Racl), c-jun, c-fos, FasL and cleaved Caspase-3 protein. Results Compared with control group, 24 h UTP and TC level
in serum of rats in model group were significantly increased (P < 0.01), ALB level was significantly reduced (P < 0.01); Glomerular
basement membrane and podocyte structure were changed; Apoptosis of podocytes and renal tubular epithelial cells in kidney were
significantly increased (P < 0.01); Expressions of p-EGFR, Racl, c-jun, c-fos, FasL and cleaved Caspase-3 in renal tissue were
significantly increased (P < 0.01). Compared with model group, 24 h UTP and TC level in serum of rats in medium- and high-dose
Yishen Tongluo Recipe groups were significantly reduced (P < 0.01), and ALB level was significantly increased (P < 0.01);
Pathological damage of kidney tissue was improved; Podocytes and renal tubular epithelial cell apoptosis in renal tissue were
significantly reduced (P < 0.05, 0.01); Expressions of p-EGFR, Racl, c-jun, c-fos, FasL and cleaved Caspase-3 in renal tissue were
significantly reduced (P < 0.05, 0.01). Conclusion Yishen Tongluo Recipe alleviates pathological damage of kidney in rats with
membranous nephropathy, inhibit the apoptosis of renal podocytes and renal tubular epithelial cells, mechanism of which may be
related to the inhibition of EGFR and downstream Racl/c-jun, c-fos/FasL signal pathways.
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R1 FEREHFEMSHAR 24 h UTP RIN5E ALB. TC KFHIEM (X+5s)
Table 1 Effect of Yishen Tongluo Recipe on 24 h UTP and levels of ALB and TC in serum of rats with membranous
nephropathy (X £ s)

2H il E/(g-kg™) n 24 h UTP/(mg-24 h™) ALB/(g:.L™) TC/(mmol-L ™)
Xt iR — 12 3.94+0.57 36.88+1.99 1.30+0.30
T — 11 38.34+£2.43" 27.05+2.53" 2.18+0.36™
ERIR DLFR - F) 0.01 12 25.82+2.19% 31.12+2.96% 1.61+0.17#
N =iy 6.61 12 32.80+2.25"" 28.56+1.47°" 1.74+0.16
13.22 12 27.0542.07# 31.02+2.22% 1.53+0.14#
26.44 12 26.5412.44% 32.23+3.13# 1.53+0.15#

5xteatbie: “P<0.01; SHAAE: P<005 #P<0.01l; SHERIIBEFIALE: “P<0.05 “*P<001, FT&M
**P < 0.01 vs control group; P <0.05 #P <0.01 vs model group; “P <0.05 ““P <0.01 vs benazepril hydrochloride group, same as below tables

PLE 3 R TC /KF B B %% (P<<0.01), ALB /K W 2 fls, SHIRZLE /NERIL R . E 4 &5
FHETHE (P<0.01). g o LS AR s TR K BB /N Bk i 4 5L
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-..---><400
i USR] 25 BHML 77 6.61 g-kgt 4 M4 77 13.22 gk 2 B i4% 77 26.44 gkg !

!1 A= g fﬁﬁiﬂir&”“ﬁkm%ﬂéﬂ 19G ZSLIMFR ST
Fig. 1 Effect of Yishen Tongluo Recipe on 1gG fluorescence deposition of kidney tissue in rats with membranous

nephropathy
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Fig. 2 Effect of Yishen Tongluo Recipe on ultrastructure of kidney tissues in rats with membranous nephropathy

B S SRR 28I 661 kg 'ﬁ;l'.%@fﬁms'zz gkg ! 7 %y 26,44 ghg
B3 ZHBBEKARMYERAREHEME/NE LR MAEET RN
Fig. 3 Effect of Yishen Tongluo Recipe on apoptosis of podocytes and renal tubular epithelial cells in rats with membranous

nephropathy
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F2 #HHREHMEEESRAREHEBME/NE EEMEATHENMm (Xts)
Table 2 Effect of Yishen Tongluo Recipe on apoptosis of podocytes and renal tubular epithelial cells in rats with membranous

nephropathy (X £ s)
4151 7N (g-kg™) n B /N B R A TR % BRI TR UA
pagidl — 12 0.38+0.27 1.2+13
T — 11 28.64+2.71*" 14.8+35™
hIR VUKL F) 0.01 12 13.86+1.92# 48+1.3*
foR=pEE 6.61 12 25.42+3.17°° 12.2+26"
13.22 12 11.5641.59% 5.4+1.1%
26.44 12 10.30+1.64% 5.4+21%

R KRB NS LA T R EE AR (P<
0.01), HANE/NERUIH LT HHET R (P<
0.01); SIS, F'EEL . miEgM
SRR DUAR G20 /N b R 2 PR T R A AN B N
BRI T2 40 M T Rk (P<<0.05. 0.01).
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#0 cleaved Caspase-3 FIEHISZNH

Wi 4 fZk 3 frow, X RRZER BB /INE TR/
BRI A /& p-EGFR A1 cleaved Caspase-3 #ik; #5
#14H 7] W, p-EGFR #1 cleaved Caspase-3 7' /N& Al
BN B RIE (P<0.01); SRR, 3
Bl . m AR R DU A4 p-EGFR

A ¢ B .
PR < o : T ! P :
ann, Y W e S A T

F cleaved Caspase-3 A 28 /> (P<<0.01).
35 #BIBEHMENERAREHESN p-EGFR.
Racl. c-jun. c-fos. FasL #A cleaved Caspase-3 &
SESvN:03A)

WK 5 K 4 fs, HXTA R, BIBI4H K
B 4141 p-EGFR. Racl.c-jun.c-fos. FasL Al cleaved
Caspase-3 & R IA/K PR EH = (P<0.0D); 5
PRI LLAR, i BB 7 i s A R DU
MR KB HL p-EGFR. Racl. c-jun. c-fos.
FasL F1 cleaved Caspase-3 &5 [ 1A 7K 114 I 35 A
(P<<0.05. 0.01), s ' i £% 7 1G] & 2H K B B 2H 44
c-jun FE HRIE/K T BERE (P<0.01),

2 BB T 6.61 gkg L 28 BB T 13.22 g-kg ! 2 1 IE4 T 26.44 gkgt

4 FEWEFMEMLESHARELHLE p-EGFR (A) F cleaved Caspase-3 (B) FikAIS/E
Fig. 4 Effect of Yishen Tongluo Recipe on expressions of p-EGFR (A) and cleaved Caspase-3 (B) in kidney tissue of rats with

membranous nephropathy

%3 FEREEHIEMSHAREHEL p-EGFR F cleaved Caspase-3 FikBISM (X +s)
Table 3 Effect of Yishen Tongluo Recipe on expressions of p-EGFR and cleaved Caspase-3 in kidney tissue of rats with

membranous nephropathy (X £ s)

=1 S SIE=N — A {E
45 M gkg™) n p-EGFR cleaved Caspase-3

o HE — 12 1.80+0.84 1.00+0.71

it — 1 7.00+1.41™ 7.80+1.10™

R UL F) 0.01 12 4.0041.22% 4.00+1.22%

MBI T 6.61 12 6.80+1.10"" 6.40+1.67""
13.22 12 4.00+1.22% 4.0041.22%
26.44 12 3.4040.55% 4.004+1.22%
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P-EGFR s D s N — W 175X10°

Racl .- g— A S s 210X 10¢

C-jun  — w S 3.70X}10*

c-fos b - - - S 5.00X 10

Fasl s G s S S—— 310X 10

cleaved Caspase-3 -— m - - 1.70 X104
p-actin S NS s S w— w— 4.30X10°

IR IUBEF 6.61

13.22
i B4 7 /(g-kg ™)

26.44

5 2E\SBIg TS M SR AR S 4H4N p-EGFR. Racl. c-jun. c-fos. FasL #1 cleaved Caspase-3 & B ZFRiAHISZM
Fig. 5 Effect of Yishen Tongluo Recipe on expressions of p-EGFR, Racl, c-jun, c-fos, FasL and cleaved Caspase-3 proteins in

kidney tissue of rats with membranous nephropathy

R4 HESBEEHEMSSRFARSHL p-EGFR. Racl. c-jun. c-fos. FasL #1 cleaved Caspase-3 HEFIZRIEM (X +5)
Table 4 Effect of Yishen Tongluo Recipe on expressions of p-EGFR, Racl, c-jun, c-fos, FasL and cleaved Caspase-3 proteins in

kidney tissue of rats with membranous nephropathy (X £s)

o o BAMNRLE
A MENGhe™) p-EGFR Racl c-jun c-fos FasL cleaved Caspase-3

R — 12 0414010 0.23+£0.07  0.85%0.05 0.28+0.07 0.89+0.03 0.66+0.22

it — 11 1574020 1.20+0.09™  2.83+0.06™ 1.88+0.05™  2.10+0.07" 2.31£0.13"

R LR 0.01 12 1.3240.04* 09240.17%  2.1240.21% 1.60+0.03%  1.65+0.09% 1.96+0.10%

k= plik i 6.61 12 159+0.19" 1.16+0.07°  240+£0.11%°  1.85+0.12°  2.07£0.07* 2.12+0.16
13.22 12 1.1140.07% 0.86+0.15%  2.1440.05% 1.03+0.21%  1.64+0.06% 2.06+0.07
26.44 12 083+0.14%**  080+0.14%  2.03£0.15% 0.89+0.04%  1.60£0.05% 2.03+0.04*
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