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Mechanism of Huoluo Xiaoling Pills in treatment of osteoarthritis based on
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Abstract: Objective Based on network pharmacology and molecular docking, to study the mechanism of Huoluo Xiaoling Pills in
treatment of osteoarthritis. Methods The active ingredients of Huoluo Xiaoling Pills were obtained from TCMSP database and
literature. The compounds were selected by oral bioavailability (OB) value > 30% and drug-like property (DL) value > 0.18 as potential
active ingredients. The genes corresponding to the potential actively ingredients were predicted through the Uniprot database. The
related targets of osteoarthritis were obtained by querying GeneCards, OMIM, TTD, DrugBank, Pharmgkb and other databases and
deduplicated. Cytoscape 3.8.2 software was used to establish a visual network diagram and select the core drug active ingredients
according to the degree value. The PPI interaction network of drugs and diseases was obtained with the help of String database analysis,
and the network was topologically analyzed by Cytoscape 3.8.2 software. GO enrichment analysis and KEGG enrichment analysis
were performed on potential targets. SYBYL-X2.0 software was used for molecular docking verification. Results There are 120
active ingredients, and 201 action targets in Huoluo Xiaoling Pills, and 1 675 osteoarthritis related targets. 184 nodes and 282 edges
were obtained by PPI interaction network and topological structure analysis. Luteolin, quercetin, etc. are the mainly active ingredients
of Huoluo Xiaoling Pills. In the biological process, the target mainly involved through the cell's response to chemical stress and other
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pathways. In terms of molecular function, the target mainly affects nuclear receptor activity and other aspects. The results of molecular
docking showed that MAPK1, MAPK14, RELA, and JUN can be stably docked with luteolin and quercetin as targets. Conclusion
Huoluo Xiaoling Pills may affect cell apoptosis, cartilage matrix degradation, inhibit arthritis and bone damage by regulating multiple

targets and related signal pathways, thereby delaying the development of osteoarthritis.
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Table 1 Softwares and databases

EAS Rk JAS
TCMSP $iE/t 4 https:/iwww.tcmsp-e.com/ —
Uniprot $3E ¢ https://www.uniprot.org/ —
GeneCards (¥ %  https://www.genecards.org/ —
Omim % ¥ https://omim.org/ —
TTD #i¥ http://db.idrblab.net/ttd/ —
DrugBank %i#5/%#  https://www.drugbank.com/ —
Pharmgkb %45 %  https://www.pharmgkb.org/ —
PubChem %(#f5/Z  https:/fpubchem.nchinim.nih.gov/ —
RCSB pdb %57  https://www.rcsb.org/ —
String ¥ 2 https://string-db.org/ —
RES — Ver4.1.1
Cytoscape # 1 — Ver 3.8.2
SYBYL-X # At — Ver 2.0
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Table 2 Active ingredients

Mol ID TR

OB/% DL  ZWkiK

MOLO000358 beta-sitosterol
MOLO000449 stigmasterol
MOL001601 1,2,5,6-tetrahydrotanshinone
MOLO001659 nporiferasterol
MOLO001771 poriferast-5-en-3beta-ol
MOL001942 isoimperatorin
MOL002222 sugiol

MOL002651 dehydrotanshinone lla
MOL002776 baicalin

MOLO000569 digallate

MOLO000006 luteolin

MOL006824 a-amyrin

MOLO007036 5,6-dihydroxy-7-isopropyl-1,1-dimethyl-2,3-dihydrophenanthren-4-one

MOLO007041 2-isopropyl-8-methylphenanthrene-3,4-dione
MOLO007045 3a-hydroxytanshinone Il a

MOLO007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-yl]acrylic acid

MOLO007049 4-methylenemiltirone

MOLO007050 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3-

benzofurancarboxaldehyde

MOLO007051 6-O-syringyl-8-O-acetyl shanzhiside methyl ester

MOLO007058 formyltanshinone

MOLO007059 3-beta-hydroxymethyllenetanshiquinone
MOLO007061 methylenetanshinquinone
MOLO007063 przewalskin A

MOLO007064 przewalskin B

MOLO007068 przewaquinone B

MOLO007069 przewaquinone C

MOLO007070 (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]

benzofuran-10,11-dione
MOLO007071 przewaquinone F
MOLO007077 sclareol

36.913 905 83 0.751 23 B E|
43.829 851 58 0.756 65 B E|
38.745 386 72 0.357 91 FI%
43.829 851 58 0.755 96 &
36.913 905 83 0.750 34 A
45.464 246 74 0.225 24 FI%
36.113 534 86 0.276 48 FI%
43.762 28599 0.400 19 A
40.123 609 96 0.752 64 A
61.848 618 03 0.256 35 &
36.162 629 34 0.245 52 FI%
39.512 089 78 0.762 21 FI%
33.765 252 36 0.285 85 AE
40.860 154 08 0.228 97 FI&
44.929 33597 0.442 72 FI&
48.243 632 44 0.312 29 FI&
34.348 675 89 0.227 26 FI&
62.784 147 26 0.396 28 A

46.690 658 60 0.711 45 FI&
73.444 622 00 0.417 36 A
32.161 033 76 0.408 94 A
37.073 193 68 0.360 17 A
37.106 500 66 0.649 01 A
110.324 000 10 0.438 09 A
62.240 059 62 0.413 74 AE
55.741 673 10 0.404 08 A
41.310 457 06 0.453 00 A

40.307 883 99 0.459 25 F+&
43.670 684 58 0.205 80 P&
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Mol ID T Y OB/% DL Z5¥kiE
MOLO007079 tanshinaldehyde 52.474 704 30 0.45196 A
MOL007081 danshenol B 57.950 87530 0.557 64 A
MOLO007082 danshenol A 56.965 248 99 0.521 72 A
MOLO007085 salvilenone 30.383 653 87 0.376 39 A
MOLO007088 cryptotanshinone 52.341 962 26 0.39555 A
MOLO007093 dan-shexinkum D 38.883 021 01 0.554 53 A
MOLO007094 danshenspiroketallactone 50.431 28103 0.306 70 P&
MOLO007098 deoxyneocryptotanshinone 49.400 347 05 0.28555 P&
MOLO007100 dihydrotanshinlactone 38.684 768 30 0.322 27 A
MOL007101 dihydrotanshinone I 45,043 279 19 0.360 15 A
MOLO007105 epidanshenspiroketallactone 68.273 159 29 0.305 49 F+&
MOL007107 C09092 36.069 489 86 0.247 40 VAr
MOLO007108 isocryptotanshi-none 54.981 932 46 0.394 49 F+&
MOLO007111 isotanshinone Il 49.916 025 74 0.396 74 VAr
MOLO007115 manool 45.044 316 36 0.202 08 VAr
MOLO007118 microstegiol 39.612 294 57 0.277 34 VAr
MOLO007119 miltionone I 49.684 394 33 0.321 25 VAr
MOLO007120 miltionone II 71.029 70321 0.437 11 VAr
MOL007121 miltipolone 36.556 112 06 0.368 03 VAE
MOLO007122 miltirone 38.756 986 35 0.254 18 VAE
MOLO007123 miltirone 1T 44.951 066 48 0.235 37 VAE
MOLO007124 neocryptotanshinone ii 39.462 991 14 0.23157 F+&
MOLO007125 neocryptotanshinone 52.487 997 01 0.323 06 F+&
MOLO007127 1-methyl-8,9-dihydro-7H-naphtho[5,6-g]benzofuran-6,10,11-trione 34.720 822 13 0.366 34 ae
MOL007130 prolithospermic acid 64.370 962 07 0.310 17 ae
MOLO007132 (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-(3,4-dihydroxyphenyl)acryloyl] 109.380 524 10 0.351 19 ae
oxy-propionic acid
MOL007140 (2)-3-[2-[(E)-2-(3,4-dihydroxyphenyl)vinyl]-3,4-dihydroxy-phenyl] 88.536 021 01 0.258 69 ae
acrylic acid
MOL007141 salvianolic acid G 45.564 855 78 0.606 02 ae
MOL007142 salvianolic acid J 43.376 049 91 0.724 97 ae
MOLO007143 salvilenone I 32.434 708 56 0.228 95 ae
MOLO007145 salviolone 31.724 150 39 0.235 68 ae
MOLO007149 NSC 122421 34.492 92309 0.276 45 ae
MOLO007150 (6S)-6-hydroxy-1-methyl-6-methylol-8,9-dihydro-7H-naphtho[8,7-g] 75.385 878 47 0.455 10 ae
benzofuran-10,11-quinone
MOLO007151 tanshindiol B 42.665 81049 0.453 03 ae
MOLO007152 przewaquinone E 42.854 852 04 0.453 01 ae
MOLO007154 tanshinone Ila 49.887 300 04 0.397 81 ae
MOLO007155 (6S)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-9] 65.258 937 71 0.448 71 ae
benzofuran-10,11-dione
MOLO007156 tanshinone VI 45.637 306 02 0.295 49 ae
MOL001215 tirucallol 42.119 188 97 0.750 03 A
MOL001241 O-acetyl-a-boswellic acid 42.729 715 38 0.696 30 A
MOL001243 3alpha-hydroxy-olean-12-en-24-oic-acid 39.324 209 40 0.753 30 A
MOL001255 boswellic acid 39.547 587 90 0.751 86 A
MOL001263 3-oxo-tirucallic,acid 42.857 81245 0.805 03 A
MOLO001265 acetyl-alpha-boswellic,acid 42.729 715 38 0.69509 A
MOL001272 incensole 45588993 07 0.219 61 A
MOL001295 phyllocladene 33.396 426 60 0.272 16 A
MOLO001001 quercetin-3-O-p-D-glucuronide 30.655 612 66 0.736 45 ]
MOL001002 ellagic acid 43.064 558 58 0.434 17 ]
MOL001004 pelargonidin 37.988 312 33 0.212 04 ]
MOLO001006 poriferasta-7,22E-dien-3beta-ol 42.979 365 52 0.755 55 ]




« 712 - BITHBEIH 20244 H AR &GwEkA  Drugs & Clinic Vol. 37 No. 4 April 2022
g% 2
Mol ID Y OB/% DL Z5¥kiE
MOL001009 guggulsterol-VI 54.717 972 90 0.43055 W
MOL001013 mansumbinoic acid 48.100 545 32 0.322 13 &)
MOL001019 (7S,8R,9S,10R,13S,14S,17Z7)-17-ethylidene-7-hydroxy-10,13-dimethyl-1, 35.748 679 15 0.475 88 &)
2,6,7,8,9,11,12,14,15-decahydrocyclopenta[a]phenanthrene-3,16-dione
MOL001021 7p,15B- dihydroxypregn-4-ene-3,16-dione 43.106 225 85 0.511 40 W
MOL001022 11a-hydroxypregna-4,17(20)-trans-diene-3,16-dione 36.615 081 07 0.47061 W
MOL001026 myrrhanol C 39.960 41593 0.582 20 &)
MOL001027 myrrhanone A 40.250 381 40 0.625 19 W
MOL001028 (8R)-3-0x0-8-hydroxy-polypoda -13E,17E,21-triene 44.834 259 38 0.588 98 W
MOL001029 myrrhanones B 34.385076 90 0.674 43 W
MOLO001031 epimansumbinol 61.805 909 27 0.398 24 &)
MOL001033 diayangambin 63.839 576 89 0.809 18 &)
MOL001040 (2R)-5,7-dihydroxy-2-(4-hydroxyphenyl)chroman-4-one 42.363 32114 0.21141 &)
MOL001045 (13E,17E,21E)-8-hydroxypolypodo-13,17,21-trien-3-one 44.338 398 26 0.576 12 &)
MOL001046 (13E,17E,21E)-polypodo-13,17,21-triene-3,18-diol 39.960 41593 0.578 24 &)
MOLO001049 16-hydroperoxymansumbin-13(17)-en-3p-ol 41.052 536 89 0.494 05 &)
MOL001052 mansumbin-13(17)-en-3,16-dione 41.781 112 53 0.448 06 &)
MOLO001061 (16S, 20R)-dihydroxydammar-24-en-3-one 37.339 62912 0.776 90 &)
MOLO001062 15a-hydroxymansumbinone 37.506 798 91 0.437 28 &)
MOLO001063 28-acetoxy-15a-hydroxymansumbinone 41.854 29201 0.670 10 &)
MOLO001069 3B-acetoxy-16p,20(R)-dihydroxydammar-24-ene 38.717 74008 0.81079 &)
MOL001088 1a-acetoxy-9,19-cyclolanost-24-en-33-ol 44.403 78590 0.779 87 &)
MOL001092 [(3R,5R,8R,9R,10R,13R,14R,17S)-17-[(2S,5S)-5-(2-hydroxypropan-2-yl)- 33.065 112 14 0.802 23 &)
2-methyloxolan-2-yl]-4,4,8,10,14-pentamethyl-2,3,5,6,7,9,11, 12,13,15,
16, 17-dodecahydro-1H-cyclopenta[a]phenanthren-3-yl] acetate
MOL001093 cabraleone 36.207 621 78 0.819 03 W
MOLO001095 isofouquierone 40.946 803 09 0.779 60 W
MOLO001126 [(5aS,8aR,9R)-8-0x0-9-(3,4,5-trimethoxyphenyl)-5,5a,6,9-tetrahydroiso-  44.075 779 32 0.902 83 W
benzofurano[6,5-f][1,3]benzodioxol-8a-yl] acetate
MOLO001131 phellamurin_gt 56.596 555 43 0.392 83 W
MOL001138 (3R,20S)-3,20-dihydroxydammar-24-ene 37.494 71009 0.748 77 W
MOLO001145 (20S)-3pB-acetoxy-12p,16B,25-tetrahydroxydammar-23-ene 34.888 31541 0.816 29 W
MOLO001146 (20S)-38,12,16p,25-pentahydroxydammar-23-ene 37.941980 81 0.74597 W
MOLO001147 (20R)-3B-acetoxy-16p-dihydroxydammar-24-ene 40.364 539 30 0.820 63 W
MOL001148 3B- hydroxydammar-24-ene 40.274 485 40 0.823 38 W
MOLO001156 3-methoxyfuranoguaia-9- en-8-one 35.147 14070 0.183 82 W
MOL001164 [(5S,6R,8R,9Z)-8-methoxy-3,6,10-trimethyl-4-0x0-6,7,8,11-tetrahydro- 34.757 617 53 0.249 31 &)
5H-cyclodeca[b]furan-5-yl] acetate
MOLO001175 guggulsterone 42.449 247 90 0.435 48 W
MOLO000358 beta-sitosterol 36.913 90583 0.751 23 W
MOLO000449 stigmasterol 43.829 851 58 0.756 65 W
MOLO000490 petunidin 30.045 539 04 0.307 12 W
MOLO000979 2-methoxyfuranoguaia-9-ene-8-one 66.177 44565 0.183 59 W
MOLO000098 quercetin 46.433 348 12 0.27525 W
MOLO000988 4,17(20)-(cis)-pregnadiene-3,16-dione 51.417 386 73 0.478 26 W
MOL000996 guggulsterol IV 33.592 320 10 0.737 37 W
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3 EEMRFFETT B XTI RIS PPI
Fig. 3 PPI network of the target of Huoluo Xiaoling Pills in
treatment of osteoarthritis
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