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Effects of total C-21 steroidal glucosides from Cynanchum auriculatum on renal
fibrosis in rats and mechanisms involved
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Abstract: Objective To investigate the effects of C-21 steroidal glucosides from Cynanchum auriculatum on renal fibrosis in rats
caused by unilateral ureteral ligation and explore its mechanisms. Methods A total of 15 rats were randomly chosen as sham
operation group (Sham), while the remaining rats underwent unilateral ureteral ligation. The rats after the operation were randomly
divided into four groups, namely the Sham operation group, the model group, the positive control group (20 mg/kg), C. auriculatum
high group (400 mg/kg), C. auriculatum low group (200 mg/kg), 15 per group, and the rats in each group were administrated with
corresponding drugs. After the intervention of 28 d, all the rats were sacrificed and the kidneys were then removed. The content of
hydroxyproline was measured. HE and Masson staining were conducted to assess kidney pathological changes and renal fibrosis. The
protein expression of TGF-B1, a-SMA, and E-cadherin were tested with immunohistochemistry and Western blotting. The mRNA
expression of collagen-I and collagen-IIl was evaluated using qRT-PCR. Results Compared with the model group, C-21 steroid

glycosides significantly alleviated the kidney pathological injury and renal fibrosis, and reduced fibrous tissue and collagen proliferation.
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C-21 steroid glucosides from C. auriculatum can significantly reduce the kidney/body weight ratio and the content of hydroxyproline
in kidney tissue (P < 0.05, 0.01), and it showed in a dose-dependent manner. Compared with the model group, the expression of
a-SMA and TGF-B1 was decreased significantly, and the expression of E-cadherin was increased significantly (P < 0.05, 0.01) in C.
auriculatum group. Moreover, compared with the model group, C-21 steroidal glucosides significantly down-regulated the mRNA
expression of collagen-I and collagen-III mRNA (P < 0.01). Conclusion C-21 steroid glycosides from C. auriculatum can effectively
attenuate renal fibrosis in rats with unilateral ureteral ligation and its underlying mechanisms may be related to inhibiting the
over-expression of collagen-I and collagen-1II, down-regulating the expression of a-SMA and TGF-f1, and up-regulating the expression
of E-cadherin. By regulating the tubular epithelial-mesenchymal transition, it exerts its anti-fibrotic effect.

Key words: Cynanchum auriculatum Royle ex Wight; total C-21 steroidal glucosides; renal fibrosis; renal tubular epithelial-mesenchymal

transition; collagen I; collagen III
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Table 1 Effect of C-21 steroidal glucosides from C.
auriculatum on renal index and level of Hyp of renal fibrosis

rats (X x5, n =10)

ARl IR (mgkg ™)

B MEERC Hyp/(ugg™)

BFAR — 0.749+0.059 2013+ 55.4
AR — 1.50940.180** 722.1+121.3*
Avbing 20 1.134+0.213" 55224+ 85.6"
HES Cc21 200 1.106 £0.197% 524.1+£106.3"
S 400 1.08640.180" 458.9+ 96.6*

HEFARALE: "P<0.01; SHERALE: #P<0.01
*P <0.01 vs Sham group; #P < 0.01 vs model group
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#2 BHES C2 EEHMNBHENERAREIFEFIERHNFE (X £s,n=10)

Table 2 Effect of C-21 steroidal glucosides from C. auriculatum on pathological examination of renal fibrosis (X *s, n = 10)

ZH 51 7/ (mg-kg™) L)
Jie JiR 38 A= B /NE IR KYEBH
EEN — 1.0+0.0 1.0£0.0 1.0£0.0
Y — 3.5+0.7" 3.8+0.6" 28405
Kb 20 1.6+0.5% 1.5+0.6% 1.3E1.0%
HE S C-21 1 200 2.0+0.6% 1.940.5% 1.6+1.1*
400 1.8+0.5% 1.5+£0.9% 1.2+0.8%

SEFAR4IE: "P<001; SEALLE: "P<0.05 #P<0.01
**P <0.01 vs Sham group; *P < 0.05 **P <0.01 vs model group

Masson Jeff, BT
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1 SHERREBREREFHSTHITHELIZE (X200
Fig. 1 Pathological morphological changes and degree of fibrosis of rats in each group (x 200)
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W, LRI (3 0 S W A 4 AL I S AR .
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R KR E 42 collagen-1. collagen-III mRNA
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200 400
HES C-21 #EH/ (mgkg™")

E2 AESES C21 EEMNSFHELARSHL TGF-p1. 0-SMA #1 E-cadherin B HFKIAKFERIZNE Bk, X200

Fig.2 Effect of C-21 steroidal glucosides from C. auriculatum on protein expression of TGF-p, a-SMA and E-cadherin in renal

of renal fibrosis rats (immunohistochemical analysis, x 200)

®3 BHES C21 SEWNBA4NARSHE TGF-P1. a-SMA H E-cadherin BERIK/KTEHITN (AN, X +5,n=10)

Table 3 Effect of C-21 steroidal glucosides from C. auriculatum on protein expression of TGF-$, a-SMA and E-cadherin in

renal of renal fibrosis rats (immunohistochemical analysis, X *s, n =10)

. EAMRILE
ZH 5] 7 & /(mgkg™) :
TGF-B1 a-SMA E-cadherin
BRFER — 8.18+1.51 11.4940.55 16.9313.61
it — 16.78 £1.52™* 19.66£2.64™ 9.3240.80°
HE 3 C-21 200 11.36+2.21% 14.60+1.61% 14.8442.70%
400 10.8840.75% 13.2041.49% 13.6441.50%

HBRFEARMLLE: "P<0.05 “P<0.01; SHEAHLE: *P<0.05 #P<0.01

*P<0.05 ""P<0.01 vs Sham group; *P <0.05 *P <0.01 vs model group
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*P <0.01 vs Sham group; *P < 0.05 **P <0.01 vs model group, same as figure 4

3 HEL C21 EENBAHENLKR SHEY
X *s,n=10)

0 TGF-p1. 0-SMA # E-cadherin & B &iA

KIKFRYELNE (Western blotting,

Fig.3 Effect of C-21 steroidal glucosides from C. auriculatum on protein expression of TGF-p, a-SMA and E-cadherin in renal

of renal fibrosis rats (Western blotting, X *s, n=10)
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Fig. 4 Effect of C-21 steroidal glucosides from C.
auriculatum on mMRNA expression of collagen-I and

collagen-III in renal of renal fibrosis rats (X *s, n = 10)
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