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Screening active ingredients of Shenkangwan that regulate endothelial-mesenchymal

transition of endothelial cells in vitro
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'College of Traditional Chinese Medicine, *School of Pharmacy, Southern Medical University, Guangzhou 510515, China; *Lingnan Medical
Research Institute, First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510407, China

Abstract: Objective To screen the effective components of Shenkangwan that regulate endothelial-mesenchymal transition in
endothelial cells for optimizing prescription of Shenkangwan. Methods ALKS5 was identified as one of the target receptors that
regulate endothelial-mesenchymal transition of endothelial cells using molecular docking technique. Nine molecules were
screened as the candidate effective components in Shenkangwan, among which calycosin, ononin and stigmasterol were
selected for testing. Glomerular epithelial cells were exposed to high glucose and treated with calycosin, ononin, or
stigmasterol, and the cellular expressions of a-smooth muscle actin (a-SMA) and vimentin mRNA were detected with real-
time fluorescence quantitative PCR. The phosphorylation of SMAD2/3 in the cells was detected using Western blotting.
Results Calycosin, ononin and stigmasterol did not produce significant cytotoxicity in glomerular epithelial cells (P>0.05). The
cells exposed to high glucose and calycosin treatment showed significantly decreased mRNA levels of a-SMA and vimentin (P<
0.05) and inhibited phosphorylation of SMAD2/3. Ononin and stigmasterol did not produce such effects in the cells.
Conclusion In endothelial cells with high glucose-induced injury, calycosin can inhibit the up-regulation of a-SMA and
vimentin and inhibit phosphorylation of SMAD2/3 to regulate endothelial-mesenchymal transition and improve diabetic

nephropathy.

Keywords: endothelial cells; endothelial-mesenchymal transition; Shenkangwan; calycosin
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Tab.1 Molecular docking screening results of drug composition in Shenkangwan

Monomer Pubchem number lipid-water partition coefficient Molecular formula Vina

Hyperoside 5281643 0.4 C21H20012 -9.5—-8.0
5-Dicaffeoylquinic acid 5280633 -0.4 C16H1809 -10.3—-8.2
Calycosin 5280448 24 C15H1205 -8.9—8.0
Calycosin-7-glucoside 5318267 0.6 C22H22010 -9.6—8.5
B-sitosterol 222284 9.3 C29H500 -10.0—8.2
Ononin 71551772 1 C22H2209 -9.5—8.2
Quercitrin 5280459 0.9 C21H20011 -9.4—8.2
Isoquercitrin 5484006 0.4 C21H20012 -8.9—79
Stigmasterol 91692579 8.6 C29H480 -10.7—8.6

2.2 CCK8Aaim| &40 2m e 2m i & /)

R R 8 91311 T cck8 4
J3E ik, 57 5 AN R BE 2, 4% 2H 20 AR 7 (B A
F2 R, ABETE JIEAE 72 h 5 B S S e
WRAGTT S 1 34— FE A A vk B Bl PN T il e

F:2 CCK8EMME N FLAMAEHE

R (P>0.05) ; M HiAth 6 4> T4 AETE T2 h 5, 55 A
[Fi) i 2L 9 R P A P S R (P<0.05) X 15 BH Al 6
253 AE — VR BV TRl N A A Al B RS R
R, R ICHESR A 6 21701, BERE B 88 S 0 24w 1
TR S B T MRNA KRB (F22)

Tab.2 Results of CCK8 assay for assessing viability of cells treated with the candidate effective gradients of Shenkangwan

(Mean+SD)

Monomer 0.1 um 0.3 um 1pum 3um 10 um
Hyperoside 100+17.21 121.36+21.36 67.31+£16.55 58.28+2.05* 57.24+15.47*
5-Dicaffeoylquinic acid 100+4.64 91.05+5.05 96.58+9.50 53.22+6.14* 40.74+2.91*
Calycosin 100+10.68 99.46+11.80" 97.03+13.23" 107.07+7.98" 100.19+18.5"
Calycosin-7-glucoside 100+2.35 60.50+6.07* 51.26+12.49* 51.95+3.48* 35.16+4.50*
B-sitosterol 100+20.11 102.27+14.46 56.88+3.14* 50.40+15.92* 39.30+6.63*
Ononin 100+7.58 98.93+2.65 101.02+26.25" 111.48+14.67" 115.08+17.93"
Quercitrin 100+17.54 96.77+20.96 48.13+9.19* 28.13+13.11* 46.81+6.00*
Isoquercitrin 100+15.46 38.24+18.07* 18.49+5.16* 11.18+7.55* 12.43+1.57*
Stigmasterol 100+2.32 103.3+5.50 104.49+13.87" 94.75+11.66" 108.33+20.64"

*P>0.05, *P<0.05 vs 0.1 um group.
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Tab.3 Expression of a-SMA and vimentin mRNA in each group of cells (Mean+SD)

Group a-SMA Vimentin
Control 1.00+0.00 1.00+0.00
High glucose 3.87+0.64* 4.80+0.35*
high glucose+Calycosin 1.35+0.15* 2.06+0.28"
high glucose+Ononin 3.66+0.58 4.58+0.71
high glucose+Stigmasterol 3.84+0.33 4.73+0.68

*P<0.05 vs Control; “P<0.05 vs High glucose.

2.4 £EFH A% Smad1E 5 i@ 550k

SR AL A 2 ) ALK (5 5%
D) K smad2/3 B AV 8 2k S A T 1 AL A 5
RS T 5 S SRR , 5 R4 AR L

ALKS

P-SMAD2

P-SMAD3

GAPDH

Glucose
Calycosin

P2 + T A Y ALKS {558 5 1 1 26k 2
A & R, RIS smad2/3 B ik 2z 23] . X R B
SR AT LABELT Smad {55, Ml T 688 5 2 m
PIFIHT ALKS 35 (E1 1)

0.1 um 1um 10 um

B 1 StERGA+ESREMHP-smad2/3 EARIE

Fig.1 Expression of P-smad2/3 protein in cells with high glucose exposure

and calycosin treatment.
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