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Abstract: Objective To explore the mechanism of Danggui Sini Decoction in treatment of systemic scleroderma based on network
pharmacology and molecular docking method. Method Active substances of Danggui Sini Decoction and related targets were
obtained from TCMSP database and Swiss Target Prediction database, the disease targets of systemic scleroderma were acquired from
GeneCards database. The intersection targets were selected as potential active targets and import String database to construct PPI
network. The network topology analysis was performed by Cytoscape software. The PPI targets were input DAVID database to perform
GO and KEGG enrichment analysis and visualized by OmicShare platform. The “targets - pathway” network was construct to screening
the key targets. CB-dock platform was utilized to perform the molecular docking between active targets and active substances to screen
potential pharmacodynamic components. Results A total of 141 active substances and 1 047 related targets were acquired, and 1 568
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diseases targets of systemic scleroderma were obtained. There were 266 potential active targets, including 6 key targets, namely Akt1,
KDR, HRAS, MAPK1, MAPK3, and VEGFA. It’s mainly involving MAPK signaling pathway, PI3K/Akt signaling pathway, Rap1
signaling pathway, focal adhesion, lipid and atherosclerosis and fluid shear stress, and atherosclerosis. Molecular docking results

showed that caribine, paeoniflorin, and jujuboside A were potential pharmacodynamic components. Conclusion Danggui Sini

Decoction might intervene systemic scleroderma by multi- components, multi-targets, and multi-pathways, the mechanism involves

the regulation of immunity, vascular injury, and extracellular matrix synthesis.
Key words: Danggui Sini Decoction; systemic scleroderma; network pharmacology; molecular docking; caribine; paeoniflorin;

jujuboside A; KDR; HRAS; VEGFA
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Table 1 Active ingredient of Danggui Sini Decoction

MOL ID AR OB/% DL K
MOL000358 B-sitosterol 36.91 0.75 HIH. M. BAS.
NS
MOL000449 stigmasterol 4383 076 K&
MOL001736 (-)-taxifolin 60.51 0.27 A
MOL000359 3-epi-B-sitosterol 36.91 0.75 . HAj. HE,
HE

MOL000492 cianidanol 5483 0.24 kL. AAJ. KA
MOL000073 (+)-epicatechin 48.96 0.24 H:f:
MOL004576 taxifolin 57.84 0.27 H:f%
MOLO011169 ergosterol peroxide 4439 0.82 FEAE
MOL001910 CID 77916097 64.77 0.38 HAj
MOL001918 paeoniflorigenone 8759 0.37 HAj
MOL001919 palbinone 4356 053 HAAj
MOL001921 (+)-lactiflorin 49.12 0.80 H~j
MOL001924 paeoniflorin 53.87 0.79 AAj
MOL001925 paeoniflorin_gt 68.18 0.40 HA*j
MOL001928 albiflorin 66.64 0.33 HAj
MOLO001930 [(2R,3S,4S,5R,6S)-6-[[(1R,2S,3S,5S,6R,8S)-2-(benzoyloxymethyl)-6-hydroxy- 31.27 0.75 HAj

8-methyl-9,10-dioxatetracyclo [4.3.1.02,5.03,8] decan-3-ylJoxy]-3,4,5-

trihydroxyoxan-2-yl] methyl benzoate
MOL000211 betulinic acid 55.38 0.78 (A7, K&, HE
MOL000422 kaempferol 41.88 024 [HAj. ¥, HE
MOL012140 4,9-dimethoxy-1-vinyl-beta-carboline 65.30 0.19 43¢
MOLO012141 caribine 37.06 0.83 4HF
MOLO001460 cryptopine 78.74 0.72 4H3¢
MOLO001558 sesamin 56.55 0.83 4f=¢
MOL002501 (1R,3R)-3-[(E)-3-methoxy-2-methyl-3-oxo-1-propenyl]-2,2-dimethylcyclopro 62.52 0.31 4l

panecarboxylic acid (S)-3-(2-butenyl)-2-methyl-4-oxo-2-cyclopenten-1-yl
MOL002962 3-O-methylviolanone 48.23 0.33 43¢
MOL009849 (—)-asarinin 3157 0.83 43¢
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MOL ID ARk OB/% DL S
MOL008006 papyriogenin A 41.41 0.76 W
MOL008020 3a-hydroxy-28-noroleana-11,13(18),17(22)-triene-21-one 4526 0.79 bl
MOLO008025 14-(5-ethyl-6-methylheptan-2-yl)-5-hydroxy-2,15-dimethyltetracyclo [8.7.0. 40.93 0.79 W

0{2,7}.0{11,15}] heptadec-7-en-9-one
MOL001484 maackiain 75.18 0.54 HE
MOLO001792 liquiritigenin 32.76 0.18 HE
MOL002311 glycyrol 90.78 0.67 H
MOL000239 kumatakenin 50.83 0.29 HE
MOL002565 medicarpin 49.22 0.34 HE
MOL000354 isorhamnetin 49.60 0.31 HE
MOL003656 lupiwighteone 51.64 0.37 HE
MOL003896 7-methoxy-2-methyl-3-phenyl-4H-chromen-4-one 4256 0.20 HE
MOL000392 formononetin 69.67 0.21 HH
MOLO000417 calycosin 4775 0.24 HH
MOL004328 naringenin 59.29 0.21 HE
MOL004805 shinflavanone 31.79 0.72 HE
MOL004806 (2R)-7-hydroxy-8-(3-methylbut-2-enyl)-2-[4-propan-2-yloxy-3-[(Z)-prop-1- 30.29 0.57 HE

enyl] phenyl]-2,3-dihydrochromen-4-one
MOL004808 glyasperin B 65.22 0.44 HE
MOL004810 glyasperin F 75.84 054 HE
MOL004811 glyasperin C 4556 0.40 HH
MOL004814 isotrifoliol 31.94 0.42 o
MOL004815 kanzonol B 39.62 0.35 HH
MOL004820 kanzonol W 5048 0.52 e
MOL004824 (25)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3- 60.25 0.63 HE

dihydrofuro[3,2-g] chromen-7-one
MOL004827 semilicoisoflavone B 48.78 0.55 e
MOL004828 glepidotin A 4472 0.35 HE
MOL004829 glepidotin B 64.46 0.34 HE
MOL004833 phaseollinisoflavan 32.01 0.45 HHE
MOL004835 4-hydroxy-2,4'-dimethoxychalcone 61.60 0.19 HHE
MOL004838 kanzonol U 58.44 0.38 e
MOL004841 licochalcone B 76.76 0.19 HH
MOL004848 licochalcone G 49.25 0.32 e
MOL004849 licoarylcoumarin 59.62 0.43 HE
MOLO004855 licoricone 63.58 0.47 HH
MOLO004856 gancaonin A 51.08 0.40 HH
MOL004857 gancaonin B 48.79 0.45 HE
MOL004860 [(35,4S,55)-5-[(2S,3R 45 55,6R)-4,5-dihydroxy-6-(hydroxymethyl)-2-[4-[(2S) - 32.89 0.27 HE

7-hydroxy-4-oxo-2,3-dihydrochromen-2-yl] phenoxy] oxan-3-yl] oxy-3,4-

dihydroxyoxolan-3-yl] methyl 1H-indole-3-carboxylate
MOL004863 gancaonin L 66.37 0.41 B
MOL004864 gancaonin M 3049 041 B
MOLO004866 6-prenylluteolin 4415 041 HH
MOL004879 glycyrin 52.61 0.47 HE
MOL004882 licocoumarone 33.21 0.36 HH
MOL004883 licoisoflavone A 4161 0.42 B
MOL004884 licoisoflavone B 38.93 0.55 HH
MOL004885 licoisoflavanone 52.47 0.54 HE
MOL004891 shinpterocarpin 80.30 0.73 HE
MOL004898 5-prenylbutein 46.27 0.31 HE
MOLO004903 liquiritin 65.69 0.74 HE
MOLO004904 licopyranocoumarin 80.36 0.65 HE

MOL004905 glyuranolide 34.32 055 HHE
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MOL ID A RS OB/% DL SRR
MOL004907 glyzaglabrin 61.07 0.35 HE
MOL004908 glabridin 53.25 0.47 HE
MOL004910 glabranin 52.90 0.31 HE
MOL004911 glabrene 46.27 0.44 HE
MOL004912 glabrone 52,51 0.50 HE
MOL004913 hedysarimcoumestan B 48.14 0.43 HE
MOLO004914 1,3-dihydroxy-8,9-dimethoxy-[1]benzofuro[3,2-c]chromen-6-one 62.90 0.53 HE
MOLO004915 eurycarpin A 43.28 0.37 HE
MOL004917 CID 101939210 37.25 0.79 HE
MOL004924 medicarpin 3-O-glucoside 40.99 0.95 HE
MOL004935 sigmoidin B 34.88 0.41 HHE
MOL004941 (2R)-7-hydroxy-2-(4-hydroxyphenyl)-2,3-dihydrochromen-4-one 71.12 0.18 H
MOL004945 isobavachin 36.57 0.32 B
MOL004948 isoglycyrol 4470 0.84 HE
MOL004949 isolicoflavonol 45.17 0.42 B
MOLO004957 isoformononetin 38.37 0.21 HH
MOL004959 1-methoxyphaseollidin 69.98 0.64 H®
MOL004961 quercetin 3,3'-dimethyl ether 46.45 0.33 HE
MOL004966 3'-hydroxy-4'-O-methylglabridin 43.71 0.57 HE
MOL000497 licochalcone a 40.79 0.29 H®
MOL004974 3'-methoxyglabradin 46.16 0.57 HE
MOL004978 4'-methoxyglabridin 36.21 0.52 H
MOLO004980 4-(4'-hydroxy-phenyl)-6-prenyl-7-hydroxy-coumarin 39.71 0.33 HHE
MOL004985 5E-eicosenoic acid 30.70 0.20 B
MOLO004988 (1R,13S)-15-methoxy-7,7-dimethyl-16-(3-methylbut-2-enyl)-8,12,20- 32.47 0.89 He

trioxapentacyclo [11.8.0.02,11.04,9.014,19] henicosa-2(11),3,5,9,14(19),
15, 17-heptaen-17-ol
MOL004989 (2R)-2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)-2,3- 39.22 0.41 HE
dihydrochromen-4-one
MOL004990 7,2',4"-trihydroxy-5-methoxy-3-phenylcoumarin 83.71 0.27 HHE
MOLO004991 7-acetoxy-2-methylisoflavone 38.92 0.26 HHE
MOLO004993 (2R)-2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl)-2,3- 53.79 0.40 He
dihydrochromen-4-one
MOL004996 9-eicosenoic acid 30.70 0.20 B
MOLO0O00500 (+)-vestitol 74.66 0.21 I
MOL005000 gancaonin G 60.44 0.39 Hw
MOL005001 gancaonin H 50.10 0.78 Hw
MOLO005003 licoagrocarpin 58.81 0.58 HE
MOLO005007 (3R)-7-hydroxy-3-(5-hydroxy-2,2-dimethylchromen-6-yl)-5-methoxy-2,3- 72.67 0.59 Hw
dihydrochromen-4-one
MOLO005008 3,5,7-trihydroxy-2-[(3R)-3-hydroxy-2,2-dimethyl-3,4-dihydrochromen-6-yl] ~ 41.28 0.60 Hw
chromen-4-one
MOLO005012 licoagroisoflavone 57.28 0.49 HE
MOLO005013 (3B,180a,20p)-3,18-dihydroxy-11-oxoolean-12-en-29-oic acid 4116 0.71 Hw
MOL005016 odoratin 49.95 0.30 T
MOL005017 phaseol 78.77 0.58 Hw
MOLO005018 (2S)-2-(2,2-dimethylchromen-6-yl)-8,8-dimethyl-2,3-dihydropyrano[2,3-f] 54.85 0.87 i
chromen-4-one
MOL005020 3-(2,4-dihydroxyphenyl)-6-(3-methylbut-2-enyl)-2H-chromene-5,7-diol 53.82 0.37 HH
MOLO000098 quercetin 46.43 0.28 KA, HE
MOL012921 stepharine 3155 0.33 P
MOL012940 spiradine A 113.52 0.61 PN
MOL012946 (2R,7S,10R)-2,6,6,10,16-pentamethyl-18-(2-methylprop-1-enyl)-19,21- 32.69 0.62 P

dioxahexacyclo [18.2.1.01,14.02,11.05,10.015,20] tricosane-7,16-diol
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MOL ID % OB/% DL SFe i
MOL012961 (2S,3R,4R,5R,65)-2-[(2S,3R,4S,55)-4-[(2S,3R,4S,55,6R)-4,5-dihydroxy-6-[[(2 36.67 0.62 PSS
R,3R,4S,5S,6R)-3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-ylJoxy methyl]-
3-[(2S,3R,4S,5R)-3,4,5-trihydroxyoxan-2-ylJoxyoxan-2-yl]oxy-5-hydroxy-
2-[[(1S,2R5R,7S,10R,11R,14R,15S,16S,18R,20S)-16-hydroxy-2,6,6,10,16-
pentamethyl-18-(2-methylprop-1-enyl)-19,21-dioxahexa cyclo [18.2.1.01,
14.02,11.05,10.015,20]tricosan-7-yl]oxy]oxan-3-yl]oxy-6-methyloxane-3,4,
5-triol
MOL012976 coumestrol 3249 0.34 K&
MOL012980 daechuine S6 4648 0.79 K&
MOL012981 daechuine S7 4482 0.83 PSS
MOL012986 jujubasaponin V 36.99 0.63 KA
MOL012989 jujuboside C 4026 0.62 KA
MOL012992 mauritine D 89.13 0.45 P
MOL001454 berberine 36.86 0.78 P
MOLO001522 coclaurine 4235 0.24 P
MOL003410 jujuboside B 66.95 0.62 KA
MOL004350 ruvoside 36.12 0.76 P
MOL005360 malkangunin 57.71 0.63 KA
MOL000627 (+)-stepholidine 3311 054 KA
MOL007213 nuciferine 3443 0.0 P
MOL000783 protoporphyrin 1X 30.86 0.56 KA
MOL000787 protopine 59.26 0.83 KA
MOL008034 ceanothic acid 7352 0.77 K&
MOL008647 moupinamide 86.71 0.26 K&
MOL002773 B-carotene 37.18 058 K&
MOL000096 (-)-catechin 4968 0.24 K&
MOL013357 stigmast-4-ene-3,6-diol 3437 0.78 K&
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Fig. 2 PPI network of therapeutic targets of Danggui Sini Decoction for systemic sclerosis (A) and core targets of PPI
network (B)
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Table 2 Information of key pathways

i i

B

PI3K-Akt signaling pathway

lipid and atherosclerosis

MAPK signaling pathway

focal adhesion

Rap1 signaling pathway

ITGB1. GSK3B. FLT1. HSPO90ABL. ITGB5. FGF1. FGF2. PIK3CG. CCND1. AKT2.
KDR. Aktl. ITGAV. RAC1. JAK2. HRAS. JAK1. PDGFRB. PDGFRA. MAP2K1.
HSP90AAL. ITGA4. F2R. PRKCA. PGF. KIT. ITGA5. SGK1. MET. TP53. CSFI1R.
EGFR. RELA. ERBB2. MAPK1. MAPK3. INSR. MTOR. NFKB1. IL-2. PTK2,
VEGFA. IL-6. CDK6. CDK4. BCL2. MDM2. GRB2. TEK. FGFR3

GSK3B. HSP90AB1. ROCK2. SRC. TNF. RELA. ICAM1. CASP7. MAPK8. CASP8.
TBK1. IRAK1. CASP3. Akt2. CASP1. Aktl. MAPK1. RAC1. JAK2. HRAS.
MAP3K7. LDLR. MAPK3. JUN. HSP90AAl. HSPA5. MMP1. MMP3. STAT3.
PRKCA.MAPK14.SELE. MMP9.PTK2.NFKB1. TNFRSF1A. SELP. IL-6.CYP1Al,
BCL2. PPARG. TP53. NOX1

CSF1R. FLT1. HSPB1. FGF1. FGF2. TNF. RELA. EGFR. MAPKS8. IRAK1. CASP3.
Akt2, ERBB2. KDR. Aktl. MAPK1. RACl. HRAS. MAP3K7. MAPK3. PDGFRB.
PDGFRA. JUN. MAP2K1. TGFBL1. INSR. PLA2G4A. PRKCA. MAPK14. TGFBR1.
PGF. NFKB1. TGFBR2. TNFRSF1A. VEGFA. PPM1A. KIT. GRB2. TEK. MET.
FGFR3. TP53

ITGB1. GSK3B. FLT1. ROCK1. ITGB5. ROCK2. SRC. XIAP. EGFR. MAPKS,
CCND1. Akt2. ERBB2. KDR. Aktl. MAPK1. ITGAV. RAC1l. HRAS. MAPK3.
PDGFRB. PDGFRA. JUN. MAP2K1. ITGA4. PRKCA. PGF. PTK2. VEGFA. BCL2.
CTNNB1. GRB2. ITGA5. MET

ITGB1. CSFIR. FLT1. SRC. ITGB2. FGF1. ITGAL. FGF2. EGFR. CNR1. Akt2.
KDR. Aktl. MAPK1. RACl. HRAS. MAPK3. PDGFRB. PDGFRA. MAP2K1,
INSR. F2R. PRKCA. MAPK14. PGF. VEGFA. ADORA2A. ADORA2B. KIT.
CTNNB1. TEK. MET. FGFR3

fluid shear stress and atherosclerosis HSP90AB1. SRC. GSTP1. PLAT. TNF. RELA. ICAM1. MAPK8. CTSL. Akt2.

KDR. Aktl. ITGAV. RAC1. MAP3K7. NQO1. JUN. HSP90AAL. MMP2. MAPK14.
SELE. MMP9. PTK2. NFKB1. TNFRSF1A. VEGFA. GSTAl. BCL2. CTNNB1.
TP53. NOX1
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