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Network Pharmacology Research of Wuzi Yanzongwan in Treatment of Male Infertility
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[ Abstract | Objective; Exploring the material basis and mechanism of Wuzi Yanzongwan in the treatment
of male infertility based on network pharmacology. Method: Traditional Chinese medicine systems pharmacology
database and analysis platform ( TCMSP) was used to screen the active ingredients and targets in Wuzi
Yanzongwan. GeneCards, OMIM and PharmGkb databases were used to screen the targets of male infertility. R
language software was used to screen common targets of drugs and diseases, Pharmaceutical active ingredients-
disease target interaction network was constructed by using Cytoscape software. The common target protein
interaction network ( PPI) was constructed by STRING platform, the gene ontology ( GO) analysis of common
target was analyzed by ClueGo plug-in, and Kyoto encyclopedia of genes and genomes ( KEGG) pathway was
enriched by R language software. Result; A total of 72 active ingredients were obtained from Wuzi Yanzongwan,
and 35 possible targets for the treatment of male infertility were obtained. These targets are mainly involved in
biological processes such as oxidation and antioxidant activity, and are mainly concentrated in phosphatidylinositol

3-kinase/protein kinase B ( PI3K/Akt) and hypoxia inducible factor-1 ( HIF-1) signaling pathways.
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Conclusion: The network pharmacology confirmed the multi-component, multi-target and multi-pathway action

characteristics of Wuzi Yanzongwan, predicted the possible mechanism of Wuzi Yanzongwan in the treatment of

male infertility, and provided theoretical basis for further study of its active ingredients and mechanism.
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network pharmacology; male infertility; Wuzi Yanzongwan; phosphatidylinositol-3-kinases

(PI3K) /protein kinase B ( Akt) pathway; oxidative stress
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Table 1 Candidate information of active ingredients in Wuzi Yanzongwan ( including duplication)

iz 5T as CAS %5 T P IS 24 FR 0B/ % DL
ARiF MOL001735 1447-88-7 dinatin 30.97 0.27
ZEHF  MOL001663  508-02-1 (4aS,6aR ,6aS,6bR,8aR,10R, 12aR, 14bS) -10-hydroxy-2,2,6a,6b,9,  32.03 0.76

9, 12a-heptamethyl-1, 3, 4, 5, 6, 6a, 7, 8, 8a, 10, 11, 12, 13, 14b-
tetradecahydropicene-4 a-carboxylic acid
T MOL007819 27696-41-9 hypolaetin 33.24 0.28
EHIF  MOL000359  8346-5 sitosterol 36.91 0.75
ERiF MOL005869  474-58-8 daucostero_qt 36.91 0.75
i MO1.000098 73123-10-1 quercetin 46.43 0.28
ZHF  MOL007836  26046-94-6 plantaginin_qt 54.04 0.24
EHiF  MOL007835 61276-16-2 orobanchoside_qt 55.99 0.82
ZHiF  MOLO07813  78708-33-5 dihydrotricetin 58.12 0.28
BT MOL001002  476-66-4 ellagic acid 43.06 0.43
BT MOL0O01941 482440 ammidin 34.55 0.22
B4 F  MOL000358  8346-5 beta-sitosterol 36.91 0.75
BT MOL000359  149-91-7 sitosterol 36.91 0.75
BaF  MOL0O00422  520-18-3 kaempferol 41.88 0.24
BET MOL008433 77-52-1 (1R,2R,4aS,6aS,6aR ,6bR,8aR,12aR,14bS) -1, 11-dihydroxy-1,2,6a,  51.16 0.72
6b,9,9, 12a-heptamethyl-10-0x0-3,4,5,6,6a,7,8,8a, 13, 14b-decahydro-
2H-picene-4a-carboxylic acid
B+ MOL000098  73123-10-1 quercelin 46. 43 0.28
Lk MO1001323 474-40-8 sitosterol alphal 43.28 0.78
MFF  MOL003578  469-38-5 cycloartenol 38. 69 0.78
MifdF  MOL001494  544-354 mandenol 42.00 0.19
Mt MOL001495 1191419 ethyl linolenate 46.10 0.20
#HITF  MOL001979  79-63-0 LAN 42.12 0.75
HiAe+ MOL000449 83-48-7 stigmasterol 43.83 0.76
MiftF  MOL000358  8346-5 beta-sitosterol 36.91 0.75
MWAZTF  MOL005406  51-55-8 atropine 45.97 0.19
MR+ MOL005438 474-62-4 campesterol 37.58 0.71
MifdF  MOL006209 5234222 cyanin 47.42 0.76
AL F MOL007449 1176-52-9 24 -methylidenelophenol 44.19 0.75
M+ MOL008173 474-58-8 daucosterol_qt 36.91 0.75
MifdF  MOL008400  40957-83-3 glycitein 50. 48 0.24
Lk MOL010234 472-924 delta-carotene 31.80 0.55
MFF  MOL000953  80356-14-5 CLR 37. 87 0. 68
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Rl
g ST CAS %5 T M B4y 44 B OB/ % DL
MAETF  MOL009604 N/A 14b-pregnane 34.78 0.34
MR+ MOL009612 N/A (24R) “4alpha-methyl-24-ethylcholesta-7 ,25-dien-3 beta-ylacetate 46. 36 0.84
Mt MOL009615 N/A 24-methylenecycloartan-3beta 21 -diol 37.32 0. 80
MAFLF  MOL009617  N/A 24-ethylcholest-22-enol 37.09 0.75
M+ MOL009618 N/A 24-ethylcholesta-5 ,22-dienol 43.83 0.76
MifdF  MOL009620  N/A 24-methyl-31-norlanost-9 (11 ) -enol 38. 00 0.75
L MOL009621 N/A 24-methylenelanost-8 -enol 42.37 0.77
MiAF  MOL009622  17605-67-3 fucosterol 43.78 0.76
AL+ MOL009631 2464-44-0 31-norcyclolaudenol 38. 68 0.81
M+ MOL009633 N/A 31-norlanost-9 (11) -enol 38.35 0.72
MAETF  MOL009634 N/A 31-norlanosterol 42.20 0.73
MifdF  MOL009635  1106-35-0 4 ,24-methyllophenol 37.83 0.75
ML F  MOL009639  481-25-4 lophenol 38. 13 0.71
AL F MOL009640 N/A 4alpha, 14alpha,24-trimethylcholesta-8 , 24-dienol 38.91 0.76
ik MOL009641 N/A 4alpha,24-dimethylcholesta-7 ,24-dienol 42. 65 0.75
MifdF  MOL009642  N/A 4alpha-methyl-24 -ethylcholesta-7 , 24-dienol 42.30 0.78
MAFLTF  MOL009644  N/A 6-fluoroindole-7-dehydrocholesterol 43.73 0.72
M+ MOL009646 N/A 7-0-methylluteolin-6-C-beta-glucoside_qt 40.77 0. 30
MifdF  MOL009650  51-55-8 atropine 42.16 0.19
T  MOL009651 N/A cryptoxanthin monoepoxide 46.95 0.56
MAFF  MOL009653  469-39-6 cycloeucalenol 39.73 0.79
AL+ MOL009656 N/A (E,E)-1-ethyl octadeca-3,13-dienoate 42.00 0.19
Mifd ¥  MOL009660  27934-98-1 methyl(1R,4aS,7R,7aS) -4a, 7-dihydroxy-7-methyl-1-[ (25,3R,4S,5S,  39.43 0. 47

6R)-3, 4, 5-trihydroxy-6-( hydroxymethyl ) oxan-2-yl ] oxy-1, 5, 6, 7a-
tetrahydrocyclopenta[ d ] pyran-4-carboxylate

MifdF  MOL009662  467-81-2 lantadene A 38.68 0.57
Mife ¥ MOL009664  23027-91-0 physalin A 91.71 0.27
A+ MOL009665 84268-38-2 physcion-8-0-beta-D-gentiobioside 43.90 0.62
MifdF  MOL009677  79-62-9 lanost-8-en-3beta-ol 34.23 0.74
MifLF  MOL009678 N/A lanost-8 -enol 34.23 0.74
AT MOL009681 16910-32-0 obtusifoliol 42.55 0.76
MifdF  MOL000098  73123-10-1 quercetin 46. 43 0.28
s F MOLO01558  607-80-7 sesamin 56.55 0.83
¥4y MOLO00184  4736-55-4 NSC63551 39.25 0.76
e MOL000354 480-19-3 isorhamnetin 49. 60 0.31
s F MOLO000358  83-46-5 beta-sitosterol 36.91 0.75
¥4y T MOLO00422  520-18-3 kaempferol 41. 88 0.24
e MOL005043 474-62-4 campest-5-en-3beta-ol 37.58 0.71
HekF  MOL005440  18472-36-1 isofucosterol 43.78 0.76
W4y MOL005944  519-02-8 matrine 63.77 0.25
e MOLO06649  3411-37-8 sophranol 55.42 0.28

.28 .
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gkl
iz e =2 CAS %5 T P S 24 R 0B/ % DL
T MOL000953 80356-14-5 CLR 37.87 0. 68
R A MOL000098 73123-10-1 quercetin 46.43 0.28
HR T MOL008968 58546-54-6 gomisin-A 30. 69 0.78
Fil MOL008957 82078-76-0 schizandrer B 30.71 0.83
hR T MOL008956 N/A angeloylgomisin O 31.97 0. 85
Lk F MOL008974 N/A gomisin G 32.68 0.83
T MOLO008978 N/A gomisin R 34.84 0. 86
TR MOLO005317 36804-95-2 deoxyharringtonine 39.27 0.81
T MOL008992 61301-33-5 wuweizisu C 46.27 0. 84
T MOL004624 75207-67-9 longikaurin A 47.72 0.53
2.2 FVEOREOIE B9 R AT Gl A R AP R, BB T AT U U 5

GeneCards, OMIM , PharmGKB #t{E F 2 B AR F
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H K H T (VEGFA) |, B ek ULEE 3 3/l ( PI3K) 245 & Fig.1 Venn diagram of drug and disease targets
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Table 2 Common targets of drugs and diseases

5= Entrez 1D FH i Entrez 1D EH 5 Entrez 1D EA

1 5743 PTGS2 13 3569 IL-6 25 2950 GSTP1
2 5241 PGR 14 5894 RAF1 26 196 AHR
3 367 AR 15 6647 SOD1 27 3643 INSR
4 154 ADRB2 16 2064 ERBB2 28 1401 CRP
5 1956 EGFR 17 1543 CYP1A1 29 3486 IGFBP3
6 207 Aktl 18 3553 IL-18 30 3481 IGF2
7 7422 VEGFA 19 3576 CXCL8 31 2944 GSTM1
8 595 CCNDI 20 4846 NOS3 32 2099 ESRI1
9 596 Bel-2 21 3558 IL-2 33 1813 DRD2
10 4313 MMP-2 22 5054 SERPINE1 34 2100 ESR2
11 4318 MMP-9 23 3458 IFNG 35 2908 NR3C1
12 3586 IL-10 24 4353 MPO
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Fig.2 Common target protein interaction network
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AGE-RAGE signaling pathway in diabetic complications 4 .
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Fluid shear stress and atherosclerosis - . el
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JAK-STAT signaling pathway - . . °
Human cytomegalovirus infection - . . *
Bladder cancer - [ ) p.adjust
Chagas disease (American trypanosomiasis) 1 [ ) 5.00.06
Breast cancer- [ ) 1.0e-05
EGFR tyrosine kinase inhibitor resistance 1 ([ ] 15005
2.0e-05
C-type lectin receptor signaling pathway 4 [ ]
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FoxO signaling pathway (]
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Fig.7 KEGG pathway enrichment ( top 20)
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Table 3 Result of target pathway enrichment( top 20)

%5 A R B K HAHH P i
hsa04151 15 Wk L 3 -1 it/ 75 11 i il B PI3K/ Akt signaling pathway 12 1.33x10°%
hsa04066 {5175 S [N T 15 5 38 HIF-1 signaling pathway 10 7.31 x10 "2
hsa04933 M BRI T 4 S 119 00 3000 L Ak R 72 M L2 R (S AGE-RAGE  signaling  pathway  in 10 7.31 x10°"

W % diabetic complications
hsa04915 Mg 2 {5 556 5 3m Bg estrogen signaling pathway 10 1.88x10°"°
hsa04630 52 {5 BRI G /{5 5 1% 9 R SO I 75 S5l JAK/STAT signaling pathway 9 1.85x10°°
hsa04010 22 24 J5 3% A6 B A5 5 30 % MAPK signaling pathway 8 2.82x10°°
hsa04625 C B4 K Z IR (5 50 i C-type lectin receptor signaling pathway 7 2.36 x1077
hsa04926 37t 3 {5 5 i % relaxin signaling pathway 7 1.08 x 10 ~°
hsa04068 % 5 A+ X 3k £ O {5 5 i FoxO signaling pathway 7 1.20 x10°°
hsa04015 < BB AR Bl 1 15 538 1% Rapl signaling pathway 6 4.21 %1074
hsa04657 40/ F-17 {5538 F IL-17 signaling pathway 6 2.43 x10°
hsa04014 < B AR 15 25 B Ras signaling pathway 6 4.21 x10°*
hsa04370 145 P9 K 2B K B 715 5 % VEGF signaling pathway 5 4.77 x10°
hsa04660 T 41l iy 52 1K 15 5 18 i% T cell receptor signaling pathway 5 6.63 x10°°
hsa04917 {5 Z15 5 % prolactin signaling pathway 5 1.12x107°
hsa04921 i f= Z (5 45 & 1% oxytocin signaling pathway 5 4.66 x10~*
hsa04668 [t IR 3T [F T 15 53 % TNF signaling pathway 5 9.97 x10~°
hsa04371 Z A KA 5 B% apelin signaling pathway 5 2.80x10°*
hsa04072 # Al D {5 5 8 #% phospholipase D signaling pathway 5 4.00 x 10 ~*
hsaO4 115 Jif 983 40 ol 35 P54 530 1% p53 signaling pathway 4 2.45 %1074
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