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Effects of astragaloside IV on delaying kidney aging and its mechanisms
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[ ABSTRACT] Objective: To investigate the mechanisms of Astragaloside IV on inhibiting apoptosis and delaying kidney aging in rats
by regulating SIRT1/p53 signaling pathway. Methods: The aging model was established by subcutaneous injection of D-galactose 200
mg/ (kg + d). SPF-grade healthy male SD rats were randomly divided into 4 groups: normal control group (intragastric infusion of 5
ml/ (kg + d) normal saline) , aging model group (intragastric infusion of 5 ml/(kg + d) normal saline) , Astragaloside IV group (in-
tragastric infusion of 40 mg/ (kg + d) Astragaloside IV) ,and SRT1720 group ( intragastric infusion of 20 mg/(kg - d) SRT1720),
with 10 rats in each group. After 8 weeks, the serum samples of rats were collected to detect the levels of renal function ( creatinine and
urea nitrogen) and senescent associated secretory phenotype (TGF-B and IL-6) by ELISA. The renal tissues of rats were obtained for
HE and Masson staining. The protein and mRNA expressions of SIRT1, p53, Bel-2, Bax, p21 and pRb were detected by Western blot
and RT-PCR. Results: Serum creatinine and urea nitrogen levels in the aging model group were higher than those in the normal group,
but there was no significant difference in each group (P>0.05). The serum levels of TGF-B and IL-6 in the aging model group were
higher than those in the normal group (P<0.05), and which in the Astragaloside IV group and SRT1720 group were lower than those
in the model group (P<0.05). There was no significant differences between Astragaloside IV group and SRT1720 group (P>0.05).
The results of pathological staining of renal tissues showed that, compared with the normal group, the renal tubules dilated, local atro-
phy, infiltration of inflammatory cells and proliferation of collagen fibers were observed in the aging model group. Compared with the
aging model group, the pathological changes were alleviated in Astragaloside IV group and SRT1720 group. The results of Western blot
and RT-PCR showed that, compared with the normal group, the protein and mRNA expressions of SIRT1 and pRb in the renal tissue of
the aging group were decreased, the protein expression of Bel-2 was decreased (P<0.05), and the protein and mRNA expressions of
p53 and p21 were increased, the protein expression of Bax was increased (P<0.05). Compared with the aging group, Astragaloside IV
and SRT1720 improved the above-mentioned indexes (P<0.05). Conclusion: Astragaloside IV can delay kidney aging by regulating
the SIRT1/p53 signaling pathway.
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Tab. 1 Serum creatinine and urea nitrogen levels of rats( x+s,
n=10)

Group Ser( wmol/L)  BUN(mmol/L)

Normal group 43.02+0.56 3.29+0.40

D-Gal group 46.32+0.98 3.74+0.49

D-Gal+AS-IV group 45.53+0.19 3.08+0. 15

D-Gal+SRT1720 group 44.90+0. 45 3.57+0.20

Ser: Serum creatinine; BUN: Urea nitrogen; Gal; D-Ga-
lactose; AS-IV: Astragaloside TV
2.2 HEHAENRZAREEZDRENZMN
AL K FRUMLTE H TCF-B ., 1L-6 /K48 1E
W E T (P<0.05), ¥ & A5 4 &% SRT1720
0K UL TCF-B IL-6 /K -5 EAR R i R
F%(P<0.05,%2) , w415 SRT1720 4itHLL,
ZR GRS (P>0.05)
Tab. 2 TGF-B and IL-6 levels of rats(pg/ml, x+s, n=10)

TGF-B IL-6
130.74£5.28  56.98=0.31

Groups

Normal group

D-Gal group 165.81+9.13" 73.98+0.59 "
D-Gal+AS-IV group 122.84+0.89%  65.83+1.11""
D-Gal+SRT1720 group 122.05+0.29"  63.01+1.23"%

D-Gal; D-Galactose; AS-IV . Astragaloside IV
*P<0.05 vs normal group; *P<0.05 vs D-Galactose group
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Fig. 1 HE and Masson staining of renal tissues( x200)
D-Gal; D-Galactose; AS-IV: Astragaloside IV
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Fig. 2 The protein and mRNA expressions of SIRT1, p53,

p21 and pRb in renal tissues of rats
D-Gal: D-Galactose; AS-IV : Astragaloside IV
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Tab. 3 The expressions of SIRT1, p53, p21 and pRb protein in each group(x+s, n=3)

Group SIRT1 pS3 p21 pRb
Normal group 0.84%0.10 0.11=0.01 0.53+0.01 1.5120. 04
D-Gal group 0.36+0.03" 0.56+0.01" 0.76+0.04" 0.38+0.04"
D-Gal+AS-IV group 0.51+0.01"* 0.33+0.02** 0.24+0.02"" 0.69+0.01"*
D-Gal+SRT1720 group 0.67+0.04 "4 0.32+0.02*" 0.25+0.02"" 0.28+0.04 "4

D-Gal; D-Galactose; AS-IV : Astragaloside IV

*P<0.05 vs normal group; *P<0.05 vs D-Galactose group; *P<0.05 vs Astragaloside IV group
Tab. 4 The expressions of SIRT1, p53, p21 and pRb mRNA in each group(x+s, n=3)

Group SIRT1 pS3 p21 pRb
Normal group 1 1 1 1

D-Gal group 0.70+0.09" 1.1920.08" 1.17+0.06" 0.3420.01"
D-Gal+AS-IV group 0.91+0.06* 0.48+0.03"* 0.70+0.06 ** 0.7420.04"*
D-Gal+SRT1720 group 1.45+0.06 %4 0.52+0.04** 0.64+0.13"* 0.57+0.06*"*

D-Gal: D-Galactose; AS-IV . Astragaloside IV

*P<0.05 vs normal group; *P<0.05 vs D-Galactose group; * P<0.05 vs Astragaloside IV group
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Fig. 3 The protein and mRNA expressions of Bel-2 and Bax in
renal tissues of rats
D-Gal: D-Galactose; AS-IV . Astragaloside IV

Tab. 5 The expressions of Bax and Bel protein in each group

(xxs, n=3)
Group Bax Bel
Normal group 0.48+0.01 0.62+0.06
D-Gal group 0.61+0.02" 0.35£0.01°
D-Gal+AS-IV group 0.36+0.01 ** 1.06+0.08 **
D-Gal+SRT1720 group 0.38+0.01** 1.08+0.07 **

D-Gal; D-Galactose; AS-1V: Astragaloside IV
*P<0.05 vs normal group; *P<0.05 vs D-Galactose group
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