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Exploration on mechanisms of Simiao Yong'an Decoction in treating digital
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Abstract: Objective The aim of this paper was to explore the mechanism of Simiao Yong'an Decoction in treating digital gangrene
(A special name for a disease in Traditional Chinese medicine, including thromboangitis obliterans, arteriosclerosis Obliterans and
gangrene), diabetes and coronary heart disease with concept of "treating different diseases with same method" based on network
pharmacology. Methods The TCMSP (Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform)
database was used to search all the compounds and targets related to four traditional Chinese medicines in Simiao Yong'an
Decoction, UniProt database was used to standardize the targets and Cytoscape 3.7.2 software was used to construct the network of
"herbs - compounds - targets". Through GeneCards and NCBI databases, the targets of digital gangrene (thromboangitis obliterans,
arteriosclerosis Obliterans and gangrene), diabetes and coronary heart disease were obtained, then the common targets were obtained
by intersecting the herbal targets and disease targets. Cytoscape 3.7.2 was used to construct the target association network between
Simiao Yong'an Decoction and the three diseases. A protein-protein interaction (PPI) network was constructed through the STRING
database, and BioGPS was used to obtain their distribution information in organs and tissues. Gene ontology (GO), Kyoto

encyclopedia of genes and genomes (KEGG) analysis were conducted through Bioconductor. Results About 688 compounds of
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Simiao Yong'an Decoction were found by TCMSP database; 120 active compounds were screened out according to standard of oral
bioavailability > 30% and drug like index > 0.18; 205 herbal targets were obtained. About 946 digital gangrene targets, 14 957
diabetes targets and 7 567 Coronary heart disease targets were obtained, and 79 common targets were obtained after intersection with
herbal targets. BioGPS showed that the key common targets were mainly distributed in pituitary, heart, retina, adrenal cortex and
skeletal muscle. GO function enrichment analysis yielded 93 GO entries (P < 0.01), and KEGG pathway enrichment analysis
generated 147 signal pathways (P < 0.01). The top signaling pathways, such as age-rage signaling pathway of diabetic
complications, atherosclerosis and fluid shear stress, IL-17 signaling pathway, TNF signaling pathway, Th17 cell differentiation, and
Toll-like receptor signaling pathway, are mainly related to immune inflammation and apoptosis. Conclusion The main mechanism of
Simiao Yong'an Decoction in treating digital gangrene, diabetes and coronary heart disease with concept of "treating different
diseases with same method" was related to Immune regulation, inflammatory responses and apoptosis-related signaling pathways,
providing reference for further experimental verification, potential pharmacological mechanism and clinical application.

Key words: network pharmacolog; Simiao Yong'an Decoction; digital gangrene; diabetes; coronary heart disease; treating different
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Table 1 Basic information of 120 active ingredients candidate of Simiao Yong’ an Decoction

E kel FEL AR SR OB/% DL Rikzitt

1 beta-sitosterol B-75 S I 36.91 0.75 DGJYH.
XS

2 stigmasterol i 43.83 0.76 DG.JYH
3 inermine / 75.18 0.54 GC
4 DFV / 32.76 0.18 GC
5 mairin T A 5538 0.78  GC
6 glycyrol HE 90.78 0.67 GC
7 jaranol / 50.83 0.29 GC
8 medicarpin FHEME R 4922 034  GC
9 isorhamnetin SFREER 49.6 0.31 GC

10 sitosterol iy 36.91 0.75 GC.XS
11 lupiwighteone PR BRI 51.64 037  GC
12 7-methoxy-2-methyl isoflavone 7- AR -2 P O S 2 42.56 0.20 GC
13 formononetin TRAE TR 69.67 021  GC
14 calycosin B 4775 024  GC

15 kaempferol [ITE:S 41.88 0.24 GC.JYH
16 naringenin Tt 7 2% 59.29 0.21 GC

17 (28)-2{4-hydroxy-3-(3-methylbut-2-enyDphenyl]-8,8- (25)-2-[4-F£%-3-(3-H 2 (H-2

dimethyl-2,3-dihydropyrano[2,3-flchromen-4-one
18 euchrenone /

SEHEOFEE]- 3179 072 GC
—HIFoD, 3-41nttﬂr‘i[2,3 £ 145 -4- 1

=1}

30.29 0.57 GC

19 glyasperin B HEH®EB 6522 044  GC
20 glyasperin F HEHEERF 75.84 0.54 GC
21 glyasperin C HEH®ERC 4556 040  GC

22 isotrifoliol /

31.94 0.42 GC

23 (£)-1-(2,4-dihydroxyphenyl)-3-(2,2- (E)-1-(2,4- " Fp 30K H)3-(2,2- % 3962 035 GC
dimethylchromen-6-yl)prop-2-en-1-one £%-6-F8) 14 -2-J7 - 1 -

24 kanzonols W / 50.48 0.52 GC

25 Q28-6L24-dihydroxyphenyD-2-2-hydroxypropan-2-yD-  (28)-6-(2,4-—F3FHERIE)-2-Q LA -2 60.25 0.63 GC

4-methoxy-2.3-dihydrofurd3,2-gkhromen-7-one

F-4-FAESE-2, 3-SR 3, 2-g 145 - 7- i

26 semilicoisoflavone B P HEREINB 48.78 0.55 GC
27 glepidotin A gt H R A 4472 035 GC
28 glepidotin B i H R B 64.46 0.34 GC
29 phaseolinisoflavan / 32.01 0.45 GC
30 glypallichalcone A 61.60 0.19 GC

31 846-hydroxy-2-benzofuranyD-2,2-dimethyl-5-chromenol 8-(6F2HE-2- K IFRINEL)-2,2-— FHIEL- S AR JAlE  58.44 038  GC

32 licochalcone B

HE AR B 76.76 0.19  GC
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33 licochalcone G H A KE G 4925 032  GC
34 3-(2,4-dihydroxyphenyD)-8-(1, 1-dimethylprop-2-  3-(2,4- “¥2FEFRF)-8-(1,1- ~FHIEFH-2-5  59.62 043  GC
enyl)-7-hydroxy-5-methoxy-coumarin H) 7B RS- FEIE-FER
35 licoricone H R 63.58 0.47 GC
36 gancaonin A HETA 51.08 0.40  GC
37 gancaonin B H#HB 48.79 0.45 GC
38 licorice glycoside E HEIE 32.89 027 GC
39 3-(3,4-dihydroxyphenyD)-5,7-dihydroxy-8-(3- 3-(3,4- 3k )-5,7- 2 HE-8-(3-H H- 66.37 0.41 GC
methylbut-2-enyl) chromone 2- Iﬁ%%)@,ﬁﬂ
40 5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut- 5,7-—F#3&-3-(4- S FE R H)-8-(3-H FE-2- 30.49 0.41 GC
2-enyl)chromone B DREN.T
41 2-(3,4-dihydroxyphenyD)-5,7-dihydroxy-6-(3- 2-(3,4- "B HEIER) 5, 7- TR 6-(3-H - 44.15 041 GC
methylbut-2-enyl)chromone 2-J ) (A i
42 glycyrin % B 5 52.61 047  GC
43 licocoumarone / 33.21 0.36 GC
44 licoisoflavone HER 4161 042  GC
45 licoisoflavone B HE R EIHB 38.93 0.55 GC
46 licoisoflavanone T e 52.47 0.54 GC
47 shinpterocarpin / 80.30 0.73 GC
48 (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl) (E)-3-[3,4-—FE-5-(3-F 3L -2 38 ) % 46.27 0.31 GC
phenyl]-1-(2,4-dihydroxyphenyDprop-2-en-1-one e 1-1-(2,4- R B ORHD T -2-45- 1 -1
49 liquiritin N 65.69 0.74  GC
50 licopyranocoumarin RSN 80.36 0.65 GC
51 3,22-dihydroxy-11-oxo-delta( 12)-oleanene-27-alpha- 3,22- - ¥23-11-5/0-8(12)-IH#Z-27-a-F 5 34.32 055  GC
methoxycarbonyl-29-oic acid P He-29-3H iR
52 glyzaglabrin 47 B A S 61.07 035  GC
53 glabridin H B E 5325 047  GC
54 glabranin JH T 52.90 031  GC
55 glabrene JHR R 4627 044  GC
56 glabrone e H 52,51 0.50  GC
57 1,3-dihydroxy-9-methoxy-6-benzofurano[ 3,2-c] 1,3- " FFE-9-FH A JE-6-FK FE IR [ 3,2-c J4%  48.14 0.43 GC
chromenone J7 T
58 1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[ 3,2-c] 1,3-F23£-8,9- A FE-6-ZK FFILIG[3,2- 62.90 0.53 GC
chromenone c J5& i i
59 eurycarpin A BOH LR B A 4328 037  GC
60 glycyroside TH R 3725 079  GC
61 (-)-medicocarpin / 40.99 0.95 GC
62 sigmoidin-B / 34.88 0.41 GC
63 (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one (2R)-7-#%3£-2-(4-F2 5 R 5 £% -4- i 71.12 0.18  GC
64 (28)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3- (28)-7-$25:-2-(4- 32 FOR B -8-(3-F JE-2- 36.57 0.32 GC
methylbut-2-enyl)chroman-4-one I 3 ) &% -4-
65 isoglycyrol s H R 4470 0.84  GC
66 isolicoflavonol S o T 45.17 0.42 GC
67 HMO BEFLIRIRNE 3837 021  GC
68 1-methoxyphaseollidin I-HEIER TR 69.98 0.64  GC
69 quercetin der / 46.45 0.33 GC
70 3'-hydroxy-4'-O-Methylglabridin 34 O0-F AL H HE 4371 057  GC
71 licochalcone a HE AR A 40.79 0.29 GC
72 3'-methoxyglabridin 3-HSE S H R 46.16 0.57 GC
73 2-[ (3R)-8,8-dimethyl-3 ,4-dihydro-2H-pyrano[ 6,5-f] 2-[ (3R)-8,8- "~ H }£-3,4- S 2H-MLEFE 3621 052  GC
chromen-3-yl]-5-methoxyphenol [6,5-F14%-3-5 -5- F 48 2 R iy
74 inflacoumarin A H AR A 39.71 033 GC
75 icos-5-enoic acid MG -5- BRI R 30.70 020  GC
76 kanzonol F / 32.47 0.89 GC
77 6-prenylated eriodictyol / 39.22 0.41 GC
78 17,2',4"-trihydroxy-5-methoxy-3-arylcoumarin 7,2 4= % EF' 375 H 83.71 0.27  GC
79 7-acetoxy-2-methylisoflavone 7-L A -2-H E‘iﬁﬂ 38.92 0.26 GC
80 8-prenylated eriodictyol / 53.79 0.40 GC
81 gadelaidic acid S A BRI TR 30.70 020  GC
82 vestitol TS S 74.66 021  GC
83 gancaonin G H¥E TG 6044 039  GC
84 gancaonin H HETH 50.10 0.78 GC
85 licoagrocarpin / 58.81 0.58 GC
86 glyasperins M / 72.67 0.59 GC
87 glycyrrhiza flavonol A HE R A 41.28 0.60  GC
88 licoagroisoflavone 5L 57.28 0.49 GC
89 18a-hydroxyglycyrrhetic acid 18a-F2 3 H HL KR 41.16 0.71 GC
90 odoratin AR 49.95 030  GC
91 phaseol / 78.77 0.58 GC
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92 xambioona / 54.85 0.87 GC
93 dehydroglyasperins C / 53.82 0.37 GC
94 quercetin SN 46.43 0.28 GC.JYH
95 mandenol + )\ 56, 9- I B £ T 42.00 0.19 JYH
96 ethyl linolenate MR T 46.10 020 JYH
97 phytofluene NABMLE 43.18 0.50 JYH
98 eriodyctiol (flavanone) B J5E R 4135 024 JYH
99 (-)-(3R,8S,9R,9aS, 10aS)-9-ethenyl-8-(beta-D- (-)-(3R,8S5,9R,9aS, 10a8)-9- 2. )i %-8-(B-  87.47 0.23  JYH
glucopyranosyloxy)-2,3,9,9a, 10, 10a-hexahydro- D-H: I 3] 2 #5644 55)-2,3,9,9a, 10, 10a- /5
5-0x0-5H ;8 H-pyranol 4,3-d Joxazolo[ 3,2-a] A-5-EAR-5H, SH-ME R 1[4, 3-d e[ 3,
pyridine-3-carboxylic acid_qt 2-a WL nE-3-FR 1R
100 secologanic dibutylacetal qt / 53.65 0.29 JYH
101 B-carotene B-THE b & 37.18 0.58 JYH
102 ZINC03978781 / 43.83 0.76  JYH
103 chryseriol EEE(HEOER 35.85 027 JYH
104 kryptoxanthin e 38 o 4725 057 JYH
105 4, 5'"-retro-B-carotene-3, 3'-dione , 4',5'-didehydro 4,5 -B-HHE N ER-3,3- 0,4, 5- A 31.22 0.55 JYH
106 5-hydroxy-7-methoxy-2-(3,4,5-trimethoxyphenyl)  5-F8£3&-7-H 4 3E-2-(3,4,5-= HIEFEFRFL)  51.96 041  JYH
chromone £ ]
107 7-epi-vogeloside / 46.13 0.58 JYH
108 caeruloside C / 55.64 0.73 JYH
109 centauroside qt / 55.79 0.50 JYH
110 ioniceracetalides B_qt / 61.19 0.19 JYH
111 xylostosidine / 43.17 0.64 JYH
112 dinethylsecologanoside / 48.46 048 JYH
113 luteolin ARBHEK 36.16 025  JYH
114 paeoniflorin_qt ISEZRES 68.18 0.40 XS
115 sugiol WA 36.11 028 XS
116 scropolioside A_qt / 38.63 0.77 XS
117 14-deoxy-12(R)-sulfoandrographolide 14-2 5112 CR) - Tl R 2 2 100 322 Y TG 62.57 042 XS
118 scropolioside D EAHD 36.62 0.40 XS
119 scropolioside D_qt / 33.17 0.82 XS
120 harpagoside gt i AR T 122.87 0.32 XS

DG-H4 U JYH- SR ; XS- %X 2 GC-H #; - L L4

DG-dngelicae Sinensis Radix; JYH-Lonicerae Japonicae Flos; XS-Scrophulariae Radix; GC-Glycyrrhizae Radix et Rhizoma;/-no Chinese

name for time being
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Fig. 1 Network of “herbs-active compounds-targets” within Simiao Yong’ an Decoction
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Fig.3 Targets map of Simiao Yong’an Decoction and three diseases
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Fig. 4 PPI network of Simiao Yong’an Decoction and three diseases intersection targets

2.5 KBHBWIOSHRAEELMEZLE

HR A LA HE R AU BEE , 7 %6 H TOP10 5%
AL B AU (GR 2D, ¥ H 3 A\ BioGPS, 3R HUG B 3L
A SENGBHAEEREM S MER WAEE
MR LT R T A 8% . iz ] Cytoscape 3.7.2,
o O B LA B R T N AR E 7 I 2 B (B 5D L 9F
AT MR BURBE (O =M Akl
e AR RS H/EAN, Kb BatiiEs =
T AH IR E AL o BT RN I BEAE IR 2R /0N, HE e i
5B K R« 3R AR (pituitary, degree=12) 0>

x2 MWERZAEIFHXELFES
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Fig. 5 Targets-organs/tissue network of Simiao Yong’an
Decoction in treating three diseases
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Fig. 6 Analysis of GO function (A) and KEGG pathway (B)
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