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Abstract: Objective To explore the potential active ingredients and mechanism of Hugu Capsules in treating osteoporosis based on
network pharmacology and molecular docking technology. Methods The candidate active ingredients were screened using TCMSP
database in combination with the 2020 edition of Chinese Pharmacopoeia, and the final ingredients were obtained through supplement
and deletion through literature search, and the potential targets of active ingredients were predicted and screened through the Swiss
Target Prediction database. The targets related to osteoporosis were searched through authoritative databases (Genecard, Drugbank,
TTD), and the TCM - component - target network model was established by Cytoscape 3.9.0 software for network analysis. The
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intersection targets were imported into the String online database for protein interaction (PPI) network construction and analysis. Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed using the
David database. Molecular docking was performed using AutoDockTools 1.5.6 software. Results A total of 59 active components
and 78 intersection targets of Hugu Capsules were screened out. PPI network analysis showed that TNF, VEGFA, SRC, MAPK3, and
ESR1 may be the key targets of Hugu Capsules in treatment of osteoporosis. GO and KEGG enrichment analysis showed that Hugu
Capsules mainly participated in many biological processes such as cell survival, growth and division through extracellular space,
plasma membrane, host nucleus and other cell components, and then specifically bound to proteins to regulate nuclear receptor activity,
transition metal ion binding, steroid binding and other molecular functions, involving AGE-RAGE signaling pathway, relaxin signaling
pathway and estrogen signaling pathway in diabetic complications. The results of molecular docking showed that the core components
such as rehmannia aglycone, physcion, methyl isoalizarin, ferulic acid, and daidzein had good binding ability to core targets such as
TNF, VEGFA, SRC, MAPK3, and ESR1. Conclusion Rehmanniogenin, physcion, methylisoalizarin, ferulic acid, and daidzein in
Hugu Capsules may be the material basis for the treatment of osteoporosis, which can act on multiple targets such as TNF, VEGFA,
SRC, MAPKS3, and ESR1, and participate in bone remodeling, inhibit the formation and differentiation of osteoclasts, promote bone
formation and anti-inflammatory effects by regulating AGE-RAGE signaling pathway, relaxin signaling pathway and estrogen
signaling pathway in diabetic complications, and then play a role in treatment of osteoporosis.
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x1 IPEREFERDIES

Table 1 Information of active ingredients of Hugu Capsules

s R #iH.  OB/% DL MW  Hdon Hacc LgP ki
HGJINO1  B-anhydroicaritin C21H2006 4541 044 368.41 3 6 3.88 VE¥HE
HGJNO2 yinyanghuo A C25H2406 56.96 0.77  420.49 3 6 4.20 FEEE
HGJINO3  yinyanghuo C C20H160s 4567 050 33636 2 5 339 EYiE
HGJINO4  yinyanghuo E C20H1606 5163 055 35236 3 6 312 BIHE
HGJINO5 epimedin A C39H50020 5.06 0.31 82289 10 19 -0.71 EFEHE
HGJINO6 epimedin B C3sH18019 8.65 0.34  792.86 9 18 —0.20 E¥#H
HGJNO7 epimedin C C39Hs0019 16.29 0.34  790.89 8 17 075 #¥E
HGJNO8 icariside | C27H30011 21.88 0.85 530.57 6 11 197 #B¥E
HGJINO9  baohuoside I C27H30010 3.70 0.84 51457 5 10 2.68 E¥EHE
HGJN10 baohuoside Il Ca26H28010 4.75 0.82 500.54 6 10 242 #B¥E
HGJIN11  magnoflorine C20H24NO4 048 055 34245 2 4 312 BEFE
HGJIN12 icariin Cs3H10015 41.58 0.61 676.73 8 15 077 HEEE
HGJIN13 emodin C15H100s 2440 024 27025 3 5 249 #lfELL
HGIN14 physcion Ci6H120s 2229 027 28428 2 5 274 #HLE
HGJIN15 5-hydroxymethylfurfural CsHsO3 4507  0.02 126.12 1 3 067 #fELY
HGJIN16 gallic acid C7HeOs 3169 004 17013 4 5 0.63 filfaE S
HGJN17 daidzein Ci15H1004 19.44 0.19 254.25 2 4 233 HTH Y
HGJIN18 rehmapicrogenin Ci10H1603 — — 184.23 2 3 1.37 B
HGJN19 acteoside C29H36015 294 062 62465 9 15 0.38 #JhiK
HGJIN20 echinacoside C3s5H46020 314 038 78681 12 20 -—1.36 #FJhiH
HGJN21 catalpol Ci15H22010 5.07 0.44  362.37 6 10 -3.77 #ahig
HGJIN22 geniposide C17H24010 1464 044 38841 5 10 -2.25 #hH
HGJIN23 aspterric acid Ci5H2204 — — 266.33 1 4 243
HGJIN24  leucine CsH13NO2 72.92 0.01 131.20 3 3 063 faH
HGJIN25 valine CsH11NO2 53.33 0.01 117.17 3 3 024 faH
HGJIN26  hydroxyproline CsHgNO3 — — 131.15 3 4 -1.15 faH
HGJN27  L-proline CsHoNO2 77.57 0.01 115.15 2 3 -0.06 fuH
HGJN28 americanin A Ci18H1606 46.71 0.35 328.34 3 6 230 EEEK
HGJIN29  ohioensin-A Ca3H160s 3813 076 37239 3 5 357 BER
HGJIN30 nystose C24H42021 395 057 666.66 14 21 -7.90 EEEkK
HGJN31 monotropein Ci16H22011 2.53 0.44  390.38 7 11 -3.41 EER
HGJIN32 2-hydroxy-1-methoxyan thraquinone Ci15H1004 870 021 254.24 1 4 253 EECR
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hi's R i OB/% DL MW  Hdon Hacc LgP ki
HGJIN33  rubiadin Ci15H1004 2502 021 254.25 2 4 276 BEER
HGJIN34 erythraline CisH1sNOs  49.18 055  297.38 0 4 206 AP
HGJIN35 medioresinol Ca1H2407 87.19  0.62 38845 2 7 212 kAP
HGJN36 pinoresinol diglucoside C32H42016 1493  0.34 68274 8 16 -1.68 ftfh
HGJIN37  pinoresinol C20H2206 425 052 35842 2 6 213 k-Afl
HGJN38  hyperoside C21H20012 694 077 464.41 8 12 -0.59 ftfh
HGJN39 chlorogenic acid C16H180g 1193  0.33 35434 6 9 -0.42 HAp
HGJIN40  cauloside A CasHss0s 4332 081 444.72 3 4 492 #EWr
HGJIN41 asperosaponin VI Ca7H76018 167 0.07 92923 11 18 0.44 ZEWy
HGJIN42 loganic acid C16H24010 4.92 0.40 376.40 6 10 -—2.33 &tiy
HGJIN43  sylvestroside | C33H4g010 — —  748.72 9 19 -1.97 &y
HGJIN44 loganin C17H26010 590 0.44  390.43 5 10 -2.08 il
HGJIN45  naringenin C15H120s 59.29 021 27227 3 5 230 HEth
HGJIN46 luteolin Ci15H1006 36.16  0.25 286.25 4 6  2.07 H#Akh
HGJIN47  naringin C27H32014 692 078 580.59 8 14 -0.46 HH
HGJIN48  neoeriocitrin C27H32015 393 073 596.59 9 15 -0.73 EHEH
HGJIN49  kaempferol C15H100s 4188 024 286.25 4 6 177 HEEEh
HGJIN50  ferulic acid C10H1004 3956  0.06 194.20 2 4 162 44
HGJIN51  ligustilide C12H1402 2350 0.07 190.26 0 2 294 M
HGJIN52  3-butylidenephthalide C12H1202 4244 007 188.24 0 2 3.00 HIH
HGJIN53  3-N-butyl-4,5-dihydrophthalide C12H1602 — — 19225 0 2 271 HIH
HGJIN54  levistilide A C24H2804 215 0.82 380.52 0 4 497 M
HGJIN55  piperlonguminine C16H19NOs3 30.71 0.18 273.36 1 4 293 1h%
HGJIN56  kadsurenone C21H2405 5472  0.38 356.45 0 5 280 iz
HGJIN57  diosgenin C27rH4203 80.88  0.81  414.69 1 3 463 1174
HGJIN58  batatasin | C17H1604 2370  0.27 28433 1 4 333 1%
HGJIN59 allantoin CsHeNsOs  106.68  0.03  158.14 5 7 -1.76 h#h
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Table 2 Main active ingredients in Hugu Capsules Table 3 Main core target proteins
s RO YN degree S EH LR Fe B degree B H O
HGJIN18 rehma_picrogenin 11 0.064 207 67 1 TNF 48 0.096 263 99
Egjs;g p?@%?“ g gggggg;éi 2 VEGFA 46 0.081 634 58
rubiadin .
HGJIN50 ferulic acid 9 0.063 650 53 3 SRC a4 0.068 459 68
HGIN17 daidzein 8 0.046 405 19 4 MAPKS3 39 0.043 149 68
HGJIN20 echinacoside 8 0.034 075 82 5 ESRI1 37 0.048 894 89
HGJN37 pinoresinol 8 0.039 540 30
HGJIN51 ligustilide 8 0.052 532 99 e 2 a2 Sk 42
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