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The Mechanism of Simiao Pills in the Treatment of Chronic Venous Insufficiency
Based on Network Pharmacology and Molecular Docking
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Abstract Objective: To discuss the targets of Simiao pills in treating chronic venous insufficiency (CVI)
based on network pharmacology and molecular docking, to construct the network of herbal active ingredients-
targets-pathway, and to analyze the signaling pathway, so as to discuss its preventive and therapeutic effects on
CVI and the potential molecular mechanism. Methods: TCMSP was used, combined with literature search, to
screen the active ingredients and targets of Simiao pills, Uniprot was utilized to correct the targets, GeneCards,
OMIM and Drugbank were applied to screen CVI targets, R language was utilized to screen the shared targets of
the medicine and disease, visualized network diagram of drug-active ingredients-target-disease was constructed
using Cytoscape 3.9.0 software, PPI network of the common targets was built using STRING platform, R
language and GO Enrichment Plot were adopted to perform Gene function and pathway annotation analysis of
core targets via GO and KEGG. Results: The study screened out 75 active ingredients of the pill, and predicted
770 related targets, among them, there were 127 targets related to disease, and the targets were mainly involved in
biological processes such as lipopolysaccharide reaction, oxidation and antioxidant reaction, and wound healing,
mainly enriched in MAPK, NF-«B, TNF, IL-17 and other related signaling pathways. Molecular docking results
showed that the key active ingredients in Simiao pills had good binding ability to the core targets of CVI treatment.
Conclusion: Network pharmacology result has proved that Simiao pills have the characteristics of multiple
components, multiple targets and multiple pathways, predicting the potential mechanism of Simiao pills in the
treatment of CVI and it could provide theoretical basis for further experimental verification of its mechanism.
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CVI, HAI7 AR A R R MR/ H . H
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4 78 M R G &4 B 0B(%) 0L
AR MOL000085 B-#1% ) 3 (beta-daucosterol_qt) 39,25 0.75
AR MOL000088  #2rt % = % -3-0-% % #& W (eupafolin-3-0-glucoside) 40. 57 0.75
EA MOL000092  #1% bt (daucosterin_qt) 43,83 0.76
PN MOL000094  # % b & B (daucosterol_qt) 45.20 0.76
4k MOL000098  #it % & (quercetin) 46. 43 0.28

38—, B AL E AR B (3Barly Breast Cancer Trialists’
Collaborative Group(EBCTCG). Aromatase inhibitors
BAR MOL000188  versus tamoxifen in early breast cancer:patient—level 36.91 0.22
meta—analysis of the randomised trials[J].Lancet,2015,
386(10001):1341-1352. —acetoxyatractylone)

WL MOL000359 A& (sitosterol) 36.91 0.75
S MOL000449 A4 B (sitosterol) 43.83 0.76
YA MOL000449 A @ (sitosterol) 43.83 0.76
A MOL000622 )~ E = /B (magnograndiolide) 63.71 0.19
# A MOL000785  #BE 2 (palmatine) 64. 60 0. 65
2 i MOL000785  ##EZ (palmatine) 64. 60 0. 65
# MOL000787 % ##% (fumarine) 59. 26 0. 83
=8+ MOL000953 B[ & (CLR) 37.87 0. 68
#F MOL001131  ##44 (phellamurin_qt) 56. 60 0. 39
Eyi- MOL001323 o ~4& B (sitosterol alphal) 43.28 0.78
Y- MOL001494  + % (mandenol) 42. 00 0.19
HH MOL002652  Z i&k-T-fL S A (T-dehydrosophoramine) 54.45 0.25
LS MOL002897 3k /NEE#E (epiberberine) 43.09 0.78
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2.3 PPl BRI RATHLAL R 3k [m 4 S 8 12.5. K H 5 A CytoScape 3.9.0 # 4
N STRING P& , 14  2L [F) #E 55 PPT HAE WY 2% , it X R A3 B DY 20 FLIR YT CVI A% O s 24 4. L
BAGE T 0.99 MRS 2% 0 L, 15 3 PPI # 2.3,

W%, DLEE 20 A8 127 AN 84,2419 2530, P34

B2 WAIEST CVIEE & 8 PPI W 45
*2 DA OVI DR

il BB 4 B Bl AP BT
1 B 40 A% 6(1L-6) 23 0.181818182 1
2 # 4k HF 2(CCL2) 23 0.181818182 1
3 A 48 A% 10(1L-10) 23 0.181818182 1
4 BEHAE [t 2 & 1(FN1) 23 0.181818182 1
5 A 48 A% 18(1L-18) 23 0.181818182 1
6 BB ALE & B (AKT1) 23 0.181818182 1
7 14 B B A ¥ B F A(VEGFA) 23 0.181818182 1
8 WH B Z kA b4 &5 2(PTCS2) 23 0.181818182 1
9 B A Z 4(1L-4) 22 0. 090909091 0. 958333333
10 HFHKEF FE T la(HIF1a) 23 0.181818182 1
11 R A B E G 9 (MMPY) 23 0.181818182 1
12 YA 3% T B - (MYC) 23 0.181818182 1
13 # 1k B F 8(CXCLS) 23 0.181818182 1
14 IR A B E G 2 (MMP2) 23 0.181818182 1
15 2Pk B - K 4B BR & 1 B 3(CASP3) 23 0.181818182 1
16 & K K B F (BGF) 23 0.181818182 1
17 4 g JE 1 & & D1(CCND1) 22 0.090909091 0.958333333
18 Ji X 25 K & (FOS) 23 0.181818182 1
19 NF-«B 31 %] 7| o(NFKBIA) 23 0.181818182 1
20 G R g (JUN) 23 0.181818182 1
21 N 40 1A £ 2 F 1(1CAML) 23 0.181818182 1
22 AT &K EF Z AR (EGFR) 22 0.090909091 0.958333333
23 E v 20 fi i 4T 2 An B -1 (HMOX1) 22 0.090909091 0.958333333
24 A A 4 B AR 4 K% 2 4K Y (PPARG) 23 0.181818182 1
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#3 MYHRPHYEMERS S AIETT CVI &KX 24 MELER S FIHEEIE

7t 4%k (keal/moL)

et

AKT1 CASP3 CCL2 CCND1 CXCL8 EGF EBGFR FNI  FOS  HIF1A HMOX ICAMI
%% % (baicalein) -8.0 -7.7 -6.0 -7.8 —6.3 -6.6 -7.5 -9.2 -9.3 -7.5 -8.1 —6.4
%% % (berberine) -7.9 -7.7 -6.4 -7.2 -6.3 —6.6 -7.6 -9.0 -9.3 -7.5 8.1 6.5
A8 (beta-sitosterol)  -7.7 -7.2 -5.3 -6.2 -5.8 -6.0 ~-7.6 -7.5 -7.2 -1.3 -T.4 5.9
4 T (Cavidine) -8.9 -7.9 -6.0 -6.9 -6.5 -6.8 -8.4 -8.8 -89 -7.3 -8.1 6.6
iifiiianshinone A -9.2 -8.3 -6.3 -9.1 -6.6 -6.7 -83 -10.0 -9.2 -7.7 -10.1 =-6.9
Z/NEEg (epiberberine) -9.7 -8.0 -6.5 -8.4 -7.3 -7.3 -8.7 -85 -9.4 -7.6 -9.0 9.0
¥ £ # (fumarine) -9.3 -8.0 -6.5 -84 -7.3 -7.3 -8.7 -8.8 -9.4 -7.6 -9.0 -T.5
41 )2 % A (Inophyllum B) -9.9 -9.0 -6.7 -8.1 -7.6 -7.4 -9.5 -10.6 -9.6 -8.4 -9.6 -7.7
¥ # a (Isocorypalmine) -8.0 -7.1 -6 -7.6 -6.1 -6.0 -7.1 -8.8 -8.3 -7.3 -7.9 —6.4
1L 258 (kaempferol) -8.5 -7.0 -5.8 -83 -6.0 -6.2 -7.7 -8.4 -10.1 -7.4 -8.3 —6.7
12-= 2B 2B (mandenol) ~ —4.7 5.7 -3.4 -4.0 -3.8 -3.6 -4.4 -4.4 -49 =37 -6.7 -3.9
#pEZE (palmatine) -7.3 -7.1 -6.0 -7.6 -5.7 -6.1 -7.3 -8.3 -81 -6.6 ~-8.0 ~—6.1
#i % (quercetin) -8.9 -7.1 -6.4 -7.6 -6.2 -6.4 -7.9 -9.0 -10.0 -7.7 -8.4 —6.8
R ¥ %R (rutaecarpine) -8.8 -7.8 -6.5 -8.0 -6.9 -7.1 -85 -10.2 -9.3 -8.1 ~-10.5 -7.1
o, BB (sitosterol a,) -8.7 -7.1 -5.6 -6.5 -5.9 -6.6 -8.5 -7.1 -8.0 -7.7 ~-7.7 -6.3
W E KB (spinasterol) -7.4 -7.1 -6.4 -7.0 -6.2 -6.4 -8.5 -1.6 -8.0 =-7.1 -7.9 6.2
T¥ B (stigmasterol) -8.2 -7.3 -5.6 -6.6 -5.9 -6.6 -8.1 -8.3 =7.1 -7.3 -7.8 -6.6
X#E % % (wogonin) -8.2 -7.4 -5.8 -8.4 -6.0 -6.2 -7.5 -8.6 -9.6 -7.1 -8.9 -6.3

e T HE4%% (kcal/mol)

IL-18 IL-4 IL-6 IL-10 JUN  MMP2 MMP9 MYC NFKBIA PPARG PTGS2 VEGFA

# X % (baicalein) -7.2 6.8 -7.2 -7.7 -8.6 -8.9 -8.0 -6.9 -8.2 -7.4 -9.4 -1.5
# % % (berberine) -7.2 -7.0 -7.0 -7.7 -8.5 -8.2 -8.0 -6.9 -7.9 -8.1 ~-10.5 -7.5
A& B (beta—sitosterol) -6.5 -5.8 -7.3 -8.1 -7.3 -7.6 -7.5 -6.7 =7.1 -8 -8.1 -6.6
4 T (Cavidine) -6.6 -6.7 -6.5 -7.7 -8.1 -8.8 -85 -6.7 -8.6 -7.8 -9.6 -7.2
iifﬁifanshinonem) -7.6 -7.9 -7.9 -8.3 -8.1 ~-10.1 -8.0 -7.2 -8.5 -9.6 ~-10.8 ~-7.6
F/NEEF (epiberberine) -7.5 -7.9 -7.8 -7.3 -8.0 -10.5 -8.1 -7.5 -9.2 -9.5 -10.1 -8.1
Y %8 (fumarine) -7.9 -7.8 -7.1 -8.0 -8.5 -10.5 -8.1 -7.4 -9.0 -9.1 -9.6 -8.1
41 )2 % W B (Inophyllum B) -8.5 -8.8 -7.4 -8.8 -8.0 -8.0 -8.2 -7.9 -9.5 -10.4 -9.6 -8.9
B8 E®m(Isocorypalmine) -7.1 -6.7 —-6.1 -7.1 -7.9 -8.1 -7.7 -6.3 -7.6 -7.6 -8.7 -7.0
WLl Z5A (kaempferol) -7.2 -7.1 -6.7 -6.6 -7.6 -8.7 -1.7 -7.0 -8.3 -8.0 -9.3 -6.6
12-= 7B 7,B (mandenol)  -4.7 -5.0 -3.5 =5.3 -3.4 -4.7 -4.6 -3.1 -3.8 -5.1 -4.9 -3.9
# 7% (palmatine) -6.8 6.3 -6.2 -7.2 -7.5 -7.9 -7 =55 -7.3 -6.5 -8.9 6.8
#i B 2 (quercetin) -7.3 -7.1 -7.1 6.6 -8.1 -9.0 -7.9 -6.9 -8.5 -7.5 -9.6 6.8
2 EW kB (rutaecarpine) -7.4 -8.4 -7.9 -8.2 -8.6 -10.1 -9.8 -8.9 -9.8 -9.1 -10.8 -7.7
o, BB (sitosterol a,) -7.0 -5.8 -6.7 -8.5 -6.7 -8.0 -7.7 -5.9 -8.0 -T.4 -1.5 6.5
% % & # (spinasterol) -7.1 -6.5 -7.7 -9.1 -7.1 -7.3 -8.8 -7.1 -8.1 -7.9 -7.6 —6.5
H¥ P (stigmasterol) -6.9 -6.7 -7.4 -8.6 -7.4 -88 -7.3 -6.1 -8. -8.4 -1.4 -6.7
X %% (wogonin) -6.3 -7.3 -6.3 -7.1 -6.8 -8.4 -7.6 -6.8 -7.8 -7.6 -8.9 6.5
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Vb AR T IE AT % H 42—, 3
HJ7 P RO Y, BRI A I, A
GETMNZ G . A7 R iE M B BRI, T8 5 1 E v
i 22 R, H B VT i AR IR B4 Y A3 21T .
Vb AL B AT AR AR E A . 7 o
MG i, FE DR, 308 TR, A B4 &
AR il FEAE R AN, — WU{g g Bl LAR AR 2
A, 5T A 5 DA BR MR B 2 b, 9 B2 5 A RN
B AR PR AT A S A EIRRTZ SN
Vet U BB T HES, Nld., &%
15 PR 55 (g L i 25 W AR D, 2% BLAR D, A A Sl
JBiT , 2 7 FRRNE | i BB i 2 T

G BRI, W BA 280 SR E
IR R R TR OAL 0 NI N
DOEB RSB R Wi S ZAE i R 2k
WP A AL IE 5 RE T R BRI RS, CLAIE SEAA P
AL BUR PUIm /R RS E RS, OV 3%
K HER K T Sy vy, AR A R E L A Y R K
Ak TS ot S SR S 5 35 RSCAH D P T T A AR A8 P
UL RE S T B T MR 2R B I S ] DL 4% 2
N R 20 B AR T, I PR T2 2E K] bax .Caspase—3
I IE , X 52 40 4t e B R 37 A& 2 AE A, mT B
FH 3697 FH G2 i IR R N B 44 B %) 45 T ok A 1)
/R 1 T T3 S W o N S R L E 7
RAER, HAE I ALH] 32 26 55 U 4502 % 5 13
P R 98 hE AH OC 3 PR 308 , i) 7 =% IR L B B
FULER & EEARSE" ., HSRTET
F 1] iNOS L COX—2 NO TL~6 &5 K| FRIRE 0, AT ik
B2 PAED, BE I 0 1 #E A 4k R T -2 (myeloid
differentiation protein 2, MD-2)/TLR4 & &
VIIRITE R LA B 98 RE /N (R0 S FERARARE A I 3R
Ko LTZEVR B, 55 B nT 538 $0) A7r5 41 g
M 'E7k & 1l (Angiotensin 11 ,Ang 1) HSHIE
P4 (reactive oxygen species,ROS) KGN, %
B S BT ATrs 4 i B A ER . R
Bl fE 1 5 NLRP3 %0 /N K 35 4L , %5 5 TL-18
Caspase-1 MG N, FF ML IFEF - MERED L
P A4 18 55 98 RE /N P S PR LA 98 i S i

CVI [ R e R AL 52 2%, B A £ 20N
i ik s 0 T v R AR B T) N 7 1) B A% AE R VK L
Ok BE RO b = A T e B AR AR . IR
ML BN 112 A 77 2 7 8 AT RETS K N B D fie P
15 » 3 BI04 B A 225 o %) B 1 7 B R ISR IS
HBE 51 R — 250 40 IR 0 R 4 E . i ik
R S B R A R O ik 2 R AR K

T, N A K KT (vascular endothelial
growth factor, VEGF) ™ | Iffl /N i ok Y8 1 A= K
TS EKR R 2N R R 1 AT e g 2k &K
IRl B, 18 5 780 VSMC f 3 A AN Wi 4 1k 32 B BR 1
Y A8 5K I A RS , )55 1 bk R 1 58
SR R I P A L AE = R T TSV PR R T RN e
PEN, BN AR KR B VR FE T R A B TR A
J A0 3 AR A, O R 4 A 1 I 2 2R 1 5
(RVRE T, A At 40 40 8 o i

IS PPT HAE W 2% 20 B, v WL B AR AR
B B A ER IO A OC SZ 4 (AKTL JUKL CAPS3.
MMPO) | 4 5iE AH 9% B2 4K (IL-6. IL-10) A K K 7 4H
X I A& 5% & [VEGFA. EGF. EGFR. M ¥ 2 5% & 1
(ESR1) 155, 2 BEAN W 48 (115 i BE o GO 73 BT &5
SR VU b AL AT BEAE RS AR AL 5 B2 Ak K
Jis S AL B W A AR N AR KR R TS
SIE B A LR, S T A K2
A ECAAR R BRI AR A A R AR .

W AR 725 35 DU b R 1 A S 5 g
Je B AT CVIV I T i3k R AR 45 &, 28 % I\ W NF-«B.
IL-17.TNF K MAPK {5 5 i i 7T g 42 VU & FLiG 97
CVI 1Y = B4 A % , DU M mT BB 28 T NF—«B i 2%
& IL-17/TNF/MAPK 5 5 i % K #6897 CVI 1)
EA.

NF—xB7 TR A% 0 T PA—Fh o v P 1 — Ak
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