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Abstract: Objective To explore the main ingredients and mechanism of Yigongsan in treatment of pediatric anorexia through
network pharmacology and molecular docking technology. Methods Compounds that met the requirements of oral availability and
drug-like properties in Yigongsan were searched through TCMSP database, and their targets were obtained through PubChem, UniProt
databases. Targets related to pediatric anorexia were obtained through GeneCards, OMIM, NCBI Gene, DisGeNET and TTD
databases. The intersection of Yigongsan and pediatric anorexia targets was obtained and protein-protein interaction network (PPI)
was constructed. Key targets were further screened by betweenness centrality, closeness centrality, and degree. Key target proteins
were analyzed for Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway functional enrichment.
PyMOL and AutoDock Vina software were used to conduct molecular docking between key targets and compounds. Results A total
of 139 qualified compounds were obtained from Yigongsan corresponding to 781 targets, and 2 278 targets were obtained from
pediatric anorexia. The intersection of the two was 369 targets. A total of 66 key targets were obtained through the PPI network. The

GO functional annotation and KEGG pathway enrichment analysis of key targets showed that biochemical processes and signaling
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pathways such as growth factor response, transcriptional regulation, cancer pathway and protein phosphorylation pathway were

correlated with the treatment of pediatric anorexia by Yigongsan. The molecular docking results showed that kaempferol, quercetin,
naringenin, gomisin B, 12-senecioyl-2E,8E,10E- atractylentriol had good binding ability to GAPDH, AKT1, ALB, TP53, TNF, IL-

6 and other targets. Conclusion Yigongsan can regulate gastrointestinal digestive function and intestinal flora by regulating

MAPK, NF-«kB, growth factor, cancer, protein phosphorylation and other related signal pathways to treat pediatric anorexia.
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Table 1 Information of compounds

Mol ID AR/ OB/% DL K
MOLO000358 beta-sitosterol 36.91 0.75 A&
MOL000449 stigmasterol 43.83 0.76 ANZ
MOL000787 fumarine 59.26 0.83 ANz
MOL002879 diop 43.59 0.39 A&
MOL003648 inermin 65.83 0.54 Az
MOL004492 chrysanthemaxanthin 38.72 0.58 A&
MOLO005308 aposiopolamine 66.65 0.22 NS
MOL005314 celabenzine 101.88 0.49 A&
MOL005317 deoxyharringtonine 39.27 0.81 A&
MOL005318 dianthramine 40.45 0.20 NS
MOL005320 arachidonate 45.57 0.20 A&
MOL005321 frutinone A 65.90 0.34 NZ
MOL005344 ginsenoside rh2 36.32 0.56 NS
MOL005356 girinimbin 61.22 0.31 ANZ
MOL005357 gomisin B 31.99 0.83 ANZ
MOL005376 panaxadiol 33.09 0.79 A&
MOL005384 suchilactone 57.52 0.56 A&
MOL005399 alexandrin_qt 3691 0.75 AN
MOL005401 ginsenoside Rg5 qt 39.56 0.79 NS
MOL000422 kaempferol 41.88 0.24 ANZ
MOL005348 ginsenoside-Rh4 gt 31.11 0.78 A%
MOL005360 malkangunin 57.71 0.63 NS
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Mol ID R /EAY OB/% DL R
MOL000020  12-senecioyl-2E,8E,10E-atractylentriol 62.40 0.22 AR
MOLO000021 14-acetyl-12-senecioyl-2E,8 E,10E-atractylentriol 60.31 0.31 AR
MOL000022 14-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol 63.37 0.30 HA
MOL000028  o-amyrin 39.51 0.76 SEN

MOL000033 (35,85,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,55)-5-propan-2-yloctan-2-y1]-  36.23 0.78 AR
2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol

MOL000049  3B-acetoxyatractylone 54.07 0.22 AR
MOL000072  8B-ethoxy atractylenolide III 3595 0.21 AR
MOL000276  7,9(11)-dehydropachymic acid 35.11 0.81 RE

MOL000280 (2R)-2-[(3S,5R,108,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl- 31.07 0.82 RZ
2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-5-isopropyl-
hex-5-enoic acid
MOL000282  ergosta-7,22E-dien-3beta-ol 43.51 0.72 RE
MOL000283  ergosterol peroxide 40.36 0.81 R%
MOL000285  (2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-4,4,10,13,14-pentamethyl- 3826 0.82 K%
1,2,5,6,12,15,16,17-octahydrocyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-

enoic acid
MOL000287 3beta-hydroxy-24-methylene-8-lanostene-21-oic acid 38.70 0.81 RS
MOL000289 pachymic acid 33.63 0.81 IRZ%
MOL000290 poricoic acid A 30.61 0.76 %
MOL000291  poricoic acid B 30.52 0.75 IR%
MOL000292 poricoic acid C 38.15 0.75 %
MOL000296 hederagenin 36.91 0.75 %
MOLO000300 dehydroeburicoic acid 4417 0.83 RS
MOL000273 (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl- ~ 30.93 0.81 %

2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-6-methylhept-

5-enoic acid
MOL000275  trametenolic acid 38.71 0.80 S
MOL000279  cerevisterol 37.96 0.77 R
MOL001484  inermine 75.18 0.54  HEE
MOL001792  DFV 3276 0.18 HE
MOL000098  quercetin 46.43 0.28 He
MOL000211  mairin 5538 0.78 HE
MOL000239  jaranol 50.83 0.29 HE
MOL000354  isorhamnetin 49.60 0.31 H
MOL000392  formononetin 69.67 0.21 H
MOL000417 calycosin 4775 0.24 HE
MOLO000422  kaempferol 41.88 0.24 HE
MOL000497  licochalcone a 40.79 0.29 H
MOL000500 vestitol 74.66 0.21 H
MOL002311  glycyrol 90.78 0.67 HE
MOL002565  medicarpin 4922 0.34 Hw
MOL003656  lupiwighteone 51.64 0.37 Hw
MOLO003896  7-methoxy-2-methyl isoflavone 42,56 0.20 i

MOL004805 (25)-2-[4-hydroxy-3-(3-methylbut-2-enyl)phenyl]-8,8-dimethyl-2,3-dihydropyrano ~ 31.79 0.72 HE
[2,3-f]chromen-4-one

MOLO004806  euchrenone 3029 0.57 HE
MOLO004808  glyasperin B 6522 0.44 i
MOL004810  glyasperin F 75.84 0.54 Hw
MOL004811  glyasperin C 4556 0.40 HE
MOL0043814 isotrifoliol 31.94 0.42 I
MOLO004815 (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl)prop-2-en-1-one 39.62 0.35 HE
MOL004820 kanzonols W 50.48 0.52 HE
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 H
MOL004828  glepidotin A 4472 0.35 HE

MOL004829  glepidotin B 64.46 0.34 HE
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Mol ID WEYA TR OB/% DL ki
MOL004833  phaseolinisoflavan 32.01 045 H
MOL004835  glypallichalcone 61.60 0.19 HE
MOL004838 8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58.44 0.38 HE
MOLO004841 licochalcone B 76.76 0.19 HE
MOL004848  licochalcone G 49.25 0.32 H
MOL004849 3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy- 59.62 0.43 HE

coumarin
MOLO004855  licoricone 63.58 0.47 H
MOL004856  gancaonin A 51.08 0.40 H
MOLO004857 gancaonin B 48.79 0.45 HE
MOL004860 licorice glycoside E 32.89 0.27 H
MOL004863 3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl)chromone 66.37 0.41 H
MOL004864 5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl)chromone 30.49 0.41 HE
MOL004866  2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)chromone 4415 0.41 HHE
MOL004879  glycyrin 52.61 0.47 H
MOLO004882  licocoumarone 3321 0.36 H
MOLO004883 licoisoflavone 41.61 0.42 HH
MOL004884  licoisoflavone B 38.93 0.55 H
MOL004885  licoisoflavanone 52.47 0.54 H
MOL004891  shinpterocarpin 80.30 0.73 HE
MOL004898 (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl)phenyl]-1-(2,4-dihydroxyphenyl)prop- 46.27 0.31 HE
2-en-1-one

MOLO004903  liquiritin 65.69 0.74 HE
MOL004904  licopyranocoumarin 80.36 0.65 HE
MOL004907  glyzaglabrin 61.07 0.35 H
MOL004908  glabridin 53.25 0.47 H
MOLO004910  glabranin 52.90 0.31 HE
MOL004911  glabrene 4627 0.44 He
MOL004912  glabrone 52.51 0.50 He
MOL004913 1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]chromenone 48.14 0.43 HHE
MOL004914  1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c]Jchromenone 62.90 0.53 HHE
MOL004915  eurycarpin A 4328 0.37 He
MOLO004917  glycyroside 3725 0.79 HE
MOL004924  (—)-medicocarpin 40.99 0.95 HE
MOL004935  sigmoidin-B 34.88 0.41 He
MOL004941  (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.12 0.18 H
MOL004945  (25)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.57 0.32 HHE
MOL004948  isoglycyrol 4470 0.84 HE
MOL004949 isolicoflavonol 45.17 0.42 H
MOL004957 HMO 38.37 0.21 H
MOLO004959  1-methoxyphaseollidin 69.98 0.64 HE
MOL004961 quercetin der. 46.45 0.33 HE
MOL004966  3'-hydroxy-4'-O-Methylglabridin 4371 0.57 Hw
MOL004974  3'-methoxyglabridin 46.16 0.57 HE
MOL004978 2-[(3R)-8,8-dimethyl-3,4-dihydro-2 H-pyrano[6,5-f]chromen-3-yl]-5-methoxyphenol 36.21 0.52 HE
MOL004980 inflacoumarin A 39.71 0.33 HE
MOL004988  kanzonol F 3247 089  HHE
MOL004989  6-prenylated eriodictyol 39.22 0.41 I
MOL004990 7,2' 4'-trihydroxy-5-methoxy-3-arylcoumarin 83.71 0.27 HE
MOL004991 7-acetoxy-2-methylisoflavone 38.92 0.26 HE
MOL004993  8-prenylated eriodictyol 53.79 0.40 I
MOL005000 gancaonin G 60.44 0.39 HE
MOL005001 gancaonin H 50.10 0.78 HE
MOLO005003  licoagrocarpin 58.81 0.58 I
MOL005007  glyasperins M 72.67 0.59 HE
MOL005008 glycyrrhiza flavonol A 41.28 0.60 H
MOLO005012  licoagroisoflavone 57.28 0.49 i
MOL005013  18a-hydroxyglycyrrhetic acid 41.16 0.71 HE
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MOLO005016  odoratin 49.95 030 HH
MOLO005017  phaseol 78.77 0.58 H¥
MOL005018  xambioona 54.85 0.87 H¥H
MOL005020  dehydroglyasperins C 53.82 037 H¥
MOL004905 3,22-dihydroxy-11-oxo-delta(12)-oleanene-27-alpha-methoxycarbonyl-29-oic acid ~ 34.32 0.55 T
MOLO004985  icos-5-enoic acid 30.70 020 H¥E
MOLO004996  gadelaidic acid 30.70 020 HE
MOL000359 sitosterol 36.91 0.75 HE. Pri
MOLO004328  naringenin 59.29 021 HE. B
MOLO005100 5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-4-one 4774 027 %
MOL005815 citromitin 86.90 0.51 [&R%
MOLO005828  nobiletin 61.67 0.52 BRI
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Fig. 1 Venn diagram of Yigonsan and pediatric anorexia
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Fig. 2 Interaction network diagram of intersection of Yigongsan and pediatric anorexia
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Table 2 Information of key compounds
Mol ID B Fi @ Zitt betweenness closeness degree
MOL000422 111 ZS/%) ANZ 0.033 978 044 0.388 758 782 135
MOLO000098  #ft f7 %= HE 0.224 694 143 0.428 202 923 109
MOL004328  Hli 7 2% HE. B 0.030 121 667 0.372 475 692 92
MOL005357 %K B ANz 0.099 048 981 0.398 718 975 71
MOLO000020  12-: )M 5E-2E,8E, 10E- A R = g HAR 0.059 606 311 0.391 201 885 62
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PTPN1 ¢

GJAr SLC2A4

B4 %08 s PPI LR E

Fig. 4 PPI network diagram of core targets

&3 PPIMEET REKEER 10 BERE2
Table 3 Information of PPI network graph degree top 10

targets
A A betweenness closeness degree
ALB 0.065 490 0.714 844 223
AKT1 0.043 096 0.709 302 222
GAPDH 0.036 832 0.701 149 214
IL-6 0.032 644 0.684 112 204
TNF 0.024 400 0.680 297 203
TPS3 0.023 531 0.680 297 202
VEGFA 0.023 353 0.667 883 192
CTNNBI1 0.018 499 0.659 459 184
EGFR 0.017 626 0.654 741 181
STAT3 0.012 358 0.643 234 176
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Fig. 5 Annotation bubble plot of GO feature enrichment and KEGG signaling pathway enrichment map
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Table 4 Molecular docking binding energies of key compounds and major core targets

fit/(kcal-mol ™)

i % % WY % KB IR 2ESE10E-FR B
ALB -7.0 -7.2 -7.0 -5.8 -5.8
AKT1 -93 -9.2 -8.1 -9.2 -7.7
GAPDH -7.4 -6.7 -7.5 -5.8 -59
IL-6 -5.8 -6.0 -5.7 -5.2 -4.5
TNF -5.5 -5.4 -5.7 -5.5 -4.9
TP53 -53 -5.4 -5.7 -6.3 -3.9
VEGFA -5.0 -5.3 -5.1 -5.4 -4.2
CTNNB1 -5.9 -6.2 -5.7 -5.2 -4.0
EGFR -7.9 -8.2 -7.0 -7.2 -6.3
STAT3 -6.2 -6.2 -6.6 -6.1 -5.7
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Fig. 6 Molecular docking mode of key compounds and

major core targets
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