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Abstract: Objective The mechanism of the kidney-tonifying formula Wuzi Yanzong Pills was explored in treatment of hepatic
fibrosis by means of network pharmacology and molecular docking technology. Method The active components of Wuzi Yanzong
Pills and it's corresponding targets were predicted by Using TCMSP database and the target names were standardized through the
Uniprot database. The hepatic fibrosis targets were collected through OMIM, Gene Cards, and DisGeNET databases, the potential
targets of Wuzi Yanzong Pills in treatment of liver fibrosis were obtained by the intersection of active component targets and disease

targets selected by Venn diagram. Cytoscape 3.9.0 software was used to map the active components-intersection targets-disease
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network and to predict core targets. STRING platform was used to construct a PPI network. Pathway enrichment was analyzed by
gene ontology (GO) function and Kyoto encyclopedia of geneses and genomes (KEGG); AutoDockTools software was used to dock
the core target with active components. Result 84 active components of Wuzi Yanzong Pills and 179 potential targets of the active
components were obtained, 798 hepatic fibrosis targets and 81 intersection targets between the disease and Wuzi Yanzong Pills were
identified. 26 active components and 37 key targets for the treatment of hepatic fibrosis by Wuzi Yanzong Pills were screened by
meridian topology analysis. Quercetin, kaempferol, matrine, and glycitein were important active components of Wuzi Yanzong Pills
in treating hepatic fibrosis which were predicted by the "active ingredient target pathway" network. The core targets were RAC-a
Serine/threonine protein kinase (AKT1), tumor necrosis factor (TNF), interleukin-6 (IL6), cell tumor antigen p53 (TP53), vascular
endothelial growth factor A (VEGFA), etc. The biological process of GO functional enrichment analysis were mainly related to the
positive regulation of RNA polymerase Il promoter transcription and gene expression, the cellular components were closely related
to the extracellular space, nucleus, efc., the molecular function was mainly related to the binding of macromolecular complexes,
protein kinase activity, and specific DNA binding to the proximal sequence of RNA polymerase II core promoter. The main
pathways through which Wuzi Yanzong Pills treated hepatic fibrosis include the chemical carcinogenic reactive oxygen species
signaling pathway, JAK-STAT signaling pathway, PI3K-Akt signaling pathway, MAPK signaling pathway, etc. The core components
of quercetin, kaempferol, matrine, and glycitein had stable docking and binding with core targets such as AKT1, TNF, IL6, VEGFA,
CASP3, etc. Molecular docking had preliminarily demonstrated that key components spontaneously bind to multiple core proteins
and can regulate multiple key targets. Conclusion The mechanism of the kidney-tonifying formula Wuzi Yanzong Pills in treatment
of hepatic fibrosis was preliminarily revealed that it could interfere the the process of apoptosis through positive and negative
regulation, oxidative stress, inflammatory factors, angiogenesis, and other response; The kidney tonifying formula Wuzi Yanzong
Pills had the characteristics of multiple components, multiple targets, and multiple pathways, which can provide a reference basis for
emphasizing the kidney tonifying method in the clinical treatment of hepatic fibrosis.

Key words: Wuzi Yanzong Pills; hepatic fibrosis; network pharmacology; molecular docking; kidney tonifying method; quercetin;

kaempferol; matrine; glycitein
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Table 1 Active ingredients of Wuzi Yanzong Pills
F%5  MOLID 53 44 R OB/% DL
1 MOL001735 15 47 Hi & (dinatin) 30.97 0.27
2 MOL000359 75 8§ % (sitosterol 3691 0.75
3 MOLO005869 PaFEHE 1 (daucostero_qt) 36.91 0.75
4 MOL007813 &M}z % (dihydrotricetin) 58.12 0.28
5  MOL007819 ¥ T4 H R (hypolaetin) 33.24 0.28
6 MOL007822 FEEE Ccatalpol_qt) 95.04 0.10
7  MOL007835 == 1E M FF Corobanchoside _qt) 5599 0.82
8  MOL000098 #ft 7 2% (quercetin) 46.43 028
9  MOL001002 ¥ZAER Cellagic acid) 43.06 0.43
10 MOL001941 W Hif 1 3 (ammidin) 34.55 022
11 MOL002851 ZINC05224268 3443 0.13
12 MOLO000358 B-4% S ¥ (beta-sitosterol) 36.91 0.75
13 MOL000422 111 25/} (kaempferol) 41.88 0.24
14  MOL000612 a-HIA % (-)-alpha-cedrene ] 55.56  0.10
15 MOL000066 T 7534 45 Calloaromadedrene) 53.46 0.10
16 MOLO000131 VR (EIC) 4190 0.14
17 MOL001323 a-7 i I Csitosterol alphal) 4328 0.78
18 MOL003578 A o i (cycloartenol) 38.69 0.78
19 MOL001494 VR 7 R .16 (mandenol) 42.00 0.19
20 MOL001495 WV BRI Z, 1 Cethyl linolenate) 46.10 0.20
21 MOL001889 MV 3 % P 16 Cmethy] linolelaidate) 4193 0.17
22 MOL001979 (3S,5R,10S,13R,14R,17R)-4,4,10,13,14-H HFH-17-[ QR)-6-H FPi-5-4F-2-2% 1-2,3,5, 42,12 0.75
6,7,11,12,15,16,17-+4%-1H-}F K[ o JIE B -3-E2 (LAN)

23 MOL000449 7 #§ ¥ (stigmasterol) 43.83 0.76
24 MOL005406 atropine 4597 0.19
25 MOL005438 S I i B (campesterol) 37.58 0.71
26 MOL005961 10, 13+ J\BE )& R H i (10, 13-octadecadienoic acid, methyl ester) 4193 0.17
27  MOL006209 16 1 (cyanin) 4742 0.76
28 MOL000676 AR R — Tl (DBP) 64.54 0.13
29  MOL007449 24-. F 3k — 2K (24-methylidenelophenol) 44.19 0.75
30 MOL000749 3V R (linoleic) 4190 0.14
31 MOL008173 1% b & (daucosterol_qt) 3691 0.75
32 MOL008400 B 5B K (glycitein) 50.48 0.24
33 MOL010234 5-Hf 4% N 2 (delta-carotene) 31.80 0.55
34  MOL000878 % Je 3 P B (farnesylacetone) 37.84 0.10
35  MOL000953 JIH & B (CLR) 37.87 0.68
36 MOL009604 14b-Z2 {§ 5t (14b-pregnane) 34.78 0.34
37 MOL009617 24- 2 FEH §§ -22-)fi i (24-ethylcholest-22-enol) 37.09 0.75
38  MOL009618 24- 2 BEH K5 -5 ,22- J75 i (24-ethylcholesta-5 , 22-dienol) 4383 0.76
39 MOL009620 24-F3E-31-K H E-9(1 1) -4 HE[ 24-methyl-31-norlanost-9(11)-enol ] 38.00 0.75
40 MOL009621 24-3F H FE-8-Ji i (24-methylenelanost-8-enol) 4237 0.77
41  MOL009622 ¥ 4 B2 (fucosterol) 4378 0.76
42 MOLO009633 31-K H #5-9C1 D -HEE[ 3 1-norlanost-9( 11)-enol ] 3835 0.72
43 MOL009634 31-2: H 25§ B (31-norlanosterol) 4220 0.73
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%  MOLID DWAEZE S OB/% DL
44  MOL009635 4, 24-H FIK [ (4, 24-methyllophenol) 37.83 0.75
45 MOLO009637 4-[(Z,1R)-3-(4-HAFERIL) -1- 2 He-2- T M 3 12K 18 (4-[ (Z, 1R)-3-(4-methoxyphenyD-  43.47 0.15
1-vinylprop-2-enyl Jphenol)
46 MOL009639 4- 1 5:-7-J75 IR 5t B (lophenol) 38.13  0.71
47 MOL009640 4o, 14a, 24-= I fH { §5-8, 24- 4% F (dalpha, 14alpha, 24-Trimethylcholesta-8, 24-  38.91 0.76
dienol)
48  MOL009641 4o, 24- —HIFEPHES-7, 24- ) (4alpha, 24-dimethylcholesta-7, 24-dienol) 42.65 0.75
49  MOL009642 4o-FE-24- 7 FEJH S $5-7, 24- )77 (4alpha-methyl-24-ethylcholesta-7, 24-dienol) 4230 0.78
50 MOL009644 6-%815| Wk-7-Jiit S 10 [ B (6-fluoroindole-7-dehydrocholesterol ) 4373 0.72
51 MOL009646 7-O-F HER Jif 7 35 -6-C-B-7#] 4 B (7-O-methylluteolin-6-C-beta-glucoside qt) 40.77 0.30
52 MOL009650 atropine 42.16 0.19
53 MOL009656 (E, E)-1-.5+ )\Bk-3, 13-BEsL(E, ED-1-ethyl octadeca-3, 13-dienoate ] 42.00 0.19
54  MOL009661 BF 2 BT H (ipolamiide_qt) 139.96 0.12
55  MOL009665 K& & FE-8-0-p-D-5 J& T (physcion-8-O-beta-D-gentiobioside) 4390 0.62
56 MOL009667 11Z-+ 751 H 2 (11 Z-hexadecenoic acid) 35.78 0.10
57  MOL009668 AR IR J7 R (zederone) 4897 0.17
58 MOL009677 2B JIg-8-4%-8-3p i (lanost-8-en-3beta-ol) 3423 0.74
59  MOL009678 B IR -8-Ji i (lanost-8-enol) 3423 0.74
60 MOL009681 Bl Cobtusifoliol) 4255 0.76
61 MOL001558 Z #RF (sesamin) 56.55 0.83
62 MOL000184 NSC63551 39.25 0.76
63 MOL000354 5 bR 25 % (isorhamnetin) 49.60 031
64 MOL005043 campest-5-en-3beta-ol 37.58 0.71
65 MOL005440 S i 4 BE (isofucosterol) 4378 0.76
66 MOL005944 77 21 (matrine) 63.77 0.25
67 MOL009304 N-F 545 28 £ 78 (N-methylcytisine) 76.82  0.11
68 MOL001566 [ £ ¥4 (calarene) 52.16 0.11
69 MOL002153 F4 31 475 B ( spathulenol) 82.33 0.12
70  MOLO002335 B-1h 2 /i (beta-gurjunene) 51.36 0.10
71  MOL003541 a-K: M-/ (alpha-longipinene) 57.47 0.12
72 MOL003546 H A A Caristolone) 4531 0.13
73 MOL004624 K45 F| & A(longikaurin A) 4772 0.53
74  MOL005317 Jiit 48 = R A2 B Bk ( deoxyharringtonine ) 3927 0.81
75  MOL007719 FHELE & (arnebin 7) 73.85 0.18
76 MOL008942 1,1a,4,5,6,7,70,7B-/\&-1,1,7,7a-PY HIE-2H-FA N §E (0)-%5-2-Bd[ 1, 1alpha,4,5,6,7, 43.91 0.13
7alpha, 7beta-octahydro-1, 1,7, 7alpha-tetramethyl-2H-cyclopropa (alpha)-naphthalen-2-one ]

77  MOL008956 2 EE XK 2 O(angeloylgomisin O) 31.97 0.85
78  MOL008957 T B Z (schizandrer B) 30.71 0.83
79  MOL008965 b TR TR (clupanodonic acid) 4401 0.15
80 MOL008968 K3 A(gomisin-A) 30.69 0.78
81 MOL008974 LK G(gomisin G) 32.68 0.83
82  MOL008978 %K R(gomisin R) 34.84 0.86
83  MOL008992 TR T A 2 (wuweizisu C) 46.27 0.84
84 MOL008993 7 i (wyerone) 79.24 0.13
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Fig.1 Venn diagram of Wuzi Yanzong Pills and hepatic fi-
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Table 2 Topological properties of key target network

75 A £ JEZ[:N
1 AKTI1 RAC-o 22 5 /77 2 12 & I (RAC-alpha serine/threonine-protein kinase) 70
2 TNF [l I8 A BE IR F- ( Tumor necrosis factor) 68
3 IL6 141 2 /1 3 -6 (Interleukin-6) 67
4 TP53 20 o 93 0 p53 (Cellular tumor antigen p53) 66
5 VEGFA I P J7 A2 4 [F 7 A(Vascular endothelial growth factor A) 65
6 IL1B 9 41 1 /1 25-1p (Interleukin-1 beta) 64
7 CASP3 Fe ik R 48 [ B$-3 (Caspase-3) 61
8 PTGS2 HI 71 iR % G/H £ 2 (Prostaglandin G/H synthase 2) 61
9 CXCL8 F1 41 2 /1 2 -8 (Interleukin-8) 59
10 EGFR R Az K R 752 Ak (Epidermal growth factor receptor) 58
11 EGF 23R 7 A2 K K - (Pro-epidermal growth factor) 58
12 MMP9 H i 4 ) B M -9 (Matrix metalloproteinase-9) 58
13 HIF1A B4 1% 3 AT 1-a(Hypoxia-inducible factor 1-alpha) 58
14 PPARG T A B A X B ) 0T 52 AR y (Peroxisome proliferator-activated receptor gamma) 56
15 CCL2 C-C 47 #a16 [HlF 2(C-C motif chemokine 2) 55
16 MYC Myec 5 2 [ & [ (Myc proto-oncogene protein) 55
17 NFKBIA NF-«B 1§ 7] o (NF-kappa-B inhibitor alpha) 51
18 CCNDI G,/S-#¥ 51 Cyclin-D1(G,/S-specific cyclin-D1) 51
19 IL10 F 41 J2 A % -10(Interleukin-10) 51

20 HMOX1 14T 2 N4 B 1(Heme oxygenase 1) 50
21 ICAM1 4 18] %% B 43T+ 1 (ntercellular adhesion molecule 1) 49
22 VCAMI1 1ML 55 41 B 285 B 25 (1 1 (Vascular cell adhesion protein 1) 46
23 PPARA T S A B AR Y B )0 52 AR a(Peroxisome proliferator-activated receptor alpha) 44
24 MAPKS 22 Z4 35 ER (3 8 (Mlitogen-activated protein kinase 8) 44
25 CD44 CD44 $£[K % [1(CD44 antigen) 44
26 MMP2 72 k Da [TV % SR (72 kDa type 1V collagenase) 43
27 IFNG A 2T # & (Interferon gamma) 43
28 CASPS e e R 44 25 [ T 8 (Caspase-8) 43
29 SERPINEI LI R PS40 4 1 (Plasminogen activator inhibitor 1) 42
30 NOS3 — %L % & ¥ (Nitric oxide synthase) 41
31 IL2 F1 41 2 /1 % -2 (Interleukin-2) 41
32 IL1A 141 J /& -1a(Interleukin-1 alpha) 41
33 CAV1 e & [ -1(Caveolin-1) 40
34 STAT1 5 5 RN S0 7 1(Signal transducer and activator of transcription 1-alpha/beta) 40
35 MAPK 14 H 22 5y 35 B0 B H I 14(Mitogen-activated protein kinase 14) 39
36 IKBKB IR ¥ «B ¥ IE 5 B #0175 (Inhibitor of nuclear factor kappa-B kinase subunit beta) 38
37 SPP1 ‘B M A (Osteopontin) 37
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