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Effect of Modified Shengjiangsan on Notch Signal Pathway and
Podocyte Apoptosis in MN Rats

GAO Fei'’, WANG Ze-ze'?, YANG Bing'?, YANG Feng-wen’, TAN Jin-chuan®
(1. Hebei University of Chinese Medicine, Shijiazhuang 050200, China;
2. Hebei Provincial Hospital of Chinese Medicine, Shijiazhuang 050011, China)

[Abstract] Objective: The purpose of this article was to observe the effect of modified Shengjiangsan on
podocyte apoptosis in membranous nephropathy (MN) rats, to explore the molecular mechanism of its treatment
of MN and to provide experimental basis for its clinical application. Method: The MN rat model was
established by injection of cationic bovine serum albumin into the tail vein of rats. The successfully modeled rats
were then randomly divided into model group (equal volume of normal saline) , modified Shengjiangsan group
(27.3 g-kg') and benazepril group (10 mg-kg'), with corresponding drug dosage once a day for 4 weeks of
continuous intervention. After drug administration, the 24-hour urine protein (UTP) was detected. Real time

fluorescent quantitative polymerase chain reaction (Real-time PCR) and immunohistochemical (IHC) methods
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were used to detect Podocalyxin, Nephrin, Podocin, Synaptopodin mRNA and protein expression levels in rat
kidney tissue. terninal-deoxynucleoitidyl transferase medsated nick and labeling (TUNEL) method was used to
detect cell apoptosis rate in rat kidney tissue, and Western blot was used to detect Notchl, Hesl, B
lymphoblastoma-2 (Bcl-2) associated X protein (Bax), and Bcl-2 protein expression levels in rat kidney tissue.
Result: Compared with the normal group, UTP in the model group increased significantly, renal tissue cell
apoptosis increased significantly, podocyte marker proteins podocalyxin, Nephrin, Podocin, Synaptopodin
mRNA and protein expression levels decreased significantly, and Notchl, Hesl, Bax protein expression
increased significantly, and Bcl-2 protein expression was significantly reduced (P<0.05). Compared with the
model group, UTP levels in MN rats were significantly reduced in modified Shengjiangsan and benazepril groups,
with reduced rate of renal cell apoptosis, increased mRNA and protein expression levels of podocalyxin, Nephrin,

Podocin, and Synaptopodin in renal tissue, decreased Notchl, Hesl, Bax protein expression, and increased Bcl-2

protein expression ( P<0.05). Conclusion: Modified Shengjiangsan can inhibit the Notch signaling pathway,

reduce the apoptosis of rat kidney tissue podocytes, and reduce the kidney injury of MN rats.
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apoptosis; notch signal pathway
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Podocalyxin  I§if TCGGTGCCTACGACCGAAGA 149
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(1:200) , Synaptopodin (1: 200)
100) B B, —HUIFE 30 min, B B bR 0 4 5 90
FIZR B E 30 min, DAB . (8, R R R & 4, b LR R
BB BB WSO A IR R AR E
Br, B3k U1 R B AL 8 B0 5 S HLEF (x400) , £ 1] Image
Pro Plus 6.0 %% {4 158 & A~ W0 BF T PH M 45 3 i B 4
W R T AR, AR W ' B /i AR S A 0 4 A Y
g AR

2.6 THH B EI R (Western blot) &6 ] K BB HIE
Notchl,Hesl,Bax,Bel-2 8 1 &k /K F  {# H RIPA
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R 2 MRFBEHX MN KR UTP BB (Fxs,n=10)

3 #£®B Table 2 Effect of modified Shengjiangsan (MS) on UTP in MN
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Table 3 Effect of MS on gene expression of Nephrin, Podocin, Synaptopodin and Podocalyxin in kidney tissues of MN rats (x+s,n=6)

205 it /g-kg! Nephrin Podocin Synaptopodin Podocalyxin
HLAY 0.26+0.03" 0.06+0.13" 0.11£0.01" 0.09+0.01"
Tk - e 1 27.3 0.76+0.032 0.580.04? 0.53+0.042 0.44+0.032
DR A% ) 0.001 0.670.04? 0.43+0.032 0.41+0.032 0.35+0.032
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iR k4 1
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M y

Table 4 Effect of MS on expression of Nephrin, Podocin, Synaptopodin and Podocalyxin in kidney tissues of MN rats (x+s,n=6)

20 5 il it /g- kg Nephrin Podocin Synaptopodin Podocalyxin
I 0.323+0.014 0.280+0.015 0.334+0.017 0.301+0.007
A8 0.024+0.003" 0.051+0.003" 0.046+0.003" 0.031+0.002"
Tk B 27.3 0.121+0.0112 0.184+0.0072 0.151+0.0112 0.165+0.003?
DR ) 0.001 0.11240.0132 0.182+0.006? 0.147+0.014? 0.171+0.003?
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Podocin

Synaptopodin Podocalyxin

B 1 Aok FFEE T MN X R 5 48 42 B Nephrin, Podocin, Synaptopodin, Podocalyxin 7E {i 3 1% B9 22 Wi ( 50 0% 2.1k , x400)
Fig.1 Effect of MS on expression of Nephrin, Podocin, Synaptopodin and Podocalyxin in kidney tissues of MN rats (IHC, x400)

RS MRFFEET MN X RS HREERETH R (f+s,n=6)
Table 5 Effect of MS on apoptosis of renal tissue in MN rats

(X£s,n=6)

21 51 /g kg T TR
IEH 18.34+2.41
H 53.50+4.82"
Tk T B 27.3 33.45+4.767
DU 2 1 0.001 34.96+4.3452

A B
C D

B2 MEABREIMNABREAABRATHZ N
(TUNEL, x400)
Fig. 2 Effect of MS on apoptosis of renal tissue in MN rats
(TUNEL, x400)

<34 -

R Z T I RS R, HOAT 2 B MIN
AR Z 1 T ROK M S E AR B AR R B A5
AR 24 B A2 I 5T SR, S S o A AR
T PN JBT 190 380 ( PERKO) 15 538 6 0T , 2035 MINCK
B FEF 2 220 6 P R IR AT R AR ATl
a4 A RE B L BT A L, A 4 2 A L O
ToUO L 2 a4 TR MIN K UL 40 A S L
il B2 24 R T R T R OA RO oy SR
AR ASE B AIF 9 ) 4200 52 T 0 R T R CAE 92 MIN AR
FHALE B A A 7 B e S R R IT .

MN 1 A i BL I &2 2%, ¥ I 22 b B8 DR RN 53
B R SR S LR A M N AR i MN R
AR R T R R R A M A D R S B A
MN 7E 4 11 K 22 80 NS TP B i) G il e Y . FE b AT
PEMN o 20 i 5 R 3R ek i P g sz 4
T 3G 110 /0N 3K 200 L DAL 7 | 2R JIRE L J5 R 44 i A1 i B
(-, OF 2 2 MIN R E ™ . MN % B /N Bk 2
2 B I R A P R SR Rl A BT R 3R A A
BT A 5 2l A8 o AR 28 2% R 0 Ok 2 40 M Ry S R
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£ 6 HOBRFFEECXT MN K RS 44 Notchl,Hes1,Bel-2,Bax & B RIEM I (3+s,n=3)
Table 6 Effect of MS on protein expression of Notch1, Hes1, Bcl-2 and Bax in MN rats (x+s,n=3)

21 5 il it /g kg Notchl1/B-actin Hes1/B-actin Bcl-2/B-actin Bax/B-actin Bcl-2/Bax
I 1.04+0.17 0.74+0.06 2.9240.19 0.63+0.06 4.34+0.52
RLRY 2.36+0.13" 2.41£0.19" 0.59+0.09" 2.45+0.11" 0.29+0.05"
Tk - e 27.3 1.07+0.082 0.98+0.142 1.24+0.082 1.23+0.14? 1.26+0.182
DUTIR 32 ) 0.001 1.25+0.112 1.05+0.142 1.11£0.092 1.10+£0.112 1.45+0.212

Hesl | S—_— - e 30 D2

Bel-2 “ o

- - ——

PR —

A B C D
3 HAKXKREHEL Notchl, Hesl,Bel-2,Bax EHRIE R
Fig. 3 Electrophoresis of Notchl, Hesl, Bcl-2 and Bax protein

expression in renal tissue of rats in each group
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