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Abstract

Objective: To explore the potential mechanism of the “Ligustrum Iucidum-Cuscuta chinensis” herbal
pair in treating male infertility by using network pharmacology and molecular docking techniques.
Methods: The components and targets of the “Ligustrum lucidum-Cuscuta chinensis” herbal pair
were screened through the TCMSP database. The related targets of male infertility were searched
in the OMIM database and Gene card database. The “component-target” network was constructed
by Cytoscape 3.7.2 to screen out potential active components. The “protein-protein” interaction net-
work was constructed by importing genes into the String database to screen out potential important
targets. Go and KEGG enrichment analysis was conducted through the David database. Molecular
docking verification was performed using AutodockTools 1.5.6 software. Results: A total of 346 tar-
get points corresponding to the compounds of the “Cuscuta chinensis-Ligustrum lucidum” drug pair
were downloaded from the TCMSP database. A total of 6002 target points related to male infertility
were collected from the OMIM database and the Gene Cards database. Through the construction of
the “component-target-pathway” network, five core target points (BCL2, MMP9, AKT1, ESR1 and
EGFR) and five potential active components (eriodyctiol, isorhamnetin, kaempferol, luteolin and
quercetin) were finally screened out. Conclusion: The “Ligustrum lucidum-Cuscuta chinensis” herbal
pair has potential therapeutic effects on male infertility.
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1. 5l

WATHRF ST, SRS 15% M NZRAEAG MR, Hh b T HERZEL R 50%[1]. BHEAE
JEMDFE R EANBEZAES T, BT SRR SEL I L ENTGEBRZS . X T MR, H il
VAR e A B, A SR AR B DhRe e AR TR /S AT LS 8 Phifis F 25 R . HPEEXT MI DGR T]
DUEMIZE 2000 “ERTI RS —H. H2, MITE (WNE) HE—IE T RaEmER, B “RER. &
T o (EBUERE) [208#: B FIKRISmR, NET, BRIER7 o HERERA L S8 R
HIER RBEAEWNL. EIEK, Ml RICIELRRRG . MRE kT, 55 e E S 16 N5
M, 25 B3 IO BRI AE B SR B R IIRT, SRR A s AR R R B RR 2 —. BTG ik B Eg
I MEBER 2R R R BUAE R FETRRISE, RVE R AR UL 53 P R R3]

% yif-(Ligustrum lucidum Ait) A2 BHEY) 2 T TR BGARSE, Y%, sRH, BHFEMEZ. (K
BRI 103, Ll B TR, ANVIEFI . R IERRA, I FNIML” DL, % £2F(Cuscuta chinensis
Lam.) ATEAERF 6 22 J& — F A T A AN TR 1. Re T ARE. B4, BE, BN
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B BOREAR . %A BIH . 1EI5 2 DR4]. WmRFEZEN AT 5 R . PRI . SR B A4
IS B FARH RAES] o 20 vl T I3 22 AR A BEANIT B (PR, PIAR 29 & A, T LA S LA T ' (14
Fs B T7 IR AR PR EURAS SIE e, TR M.

W 2% 2GR — O X BT Tk, B4 E TIFRALEOR . RGUEM AN 2 T2 P22 28 2 2 RHRA
W, DU EEER A% L, R 250 B SR L 8] [R50 5 I 46 5 R 6] BRI 25 R 07 iy - HE R -
TR E% 5087, A TR 28T 2 A0 2R BERINLE], JF BRIk 0 g 2 M T2
U7 AWETER ML 5B T55, R T SR Ta GIT MIERIBURL, J9lmR 255 it
WA

2. M5 A%
2.1. PHBFYUR S THESESIKE

I 2 R 45 2 B A B B 5 40 B F 5 (TCMSP, 3. http://tcmspw.com/tcmsp.php), B “ EIARZAE
YA F £ (Oral Bioavailability, OB) > 30%. 2$241%:(Drug-like, DL)>0.18" J%f, W& uit. %L T W
KA BTEE R AT R R, IR R A BRI S AR . 7E UniProt %45 P2
(https://www.uniprot.org)#EAT FE RV RE, 15 2AH RN BE f FE R A FR . TS KU TCMSP 308 2 (13 PR Rk
Sy FNBE SR, TS XS L 25 AR T T R e R R PR R S e 2

2.2. Bk F5 SERmHIZ R R IR

N GeneCards %4/ 7 GeneCards (https://www.genecards.org/) - OMIM $4 JZE (https://www.omim.org/) «
NCBI #4f £ (https://www.ncbi.nim.nih.gov/gene/), %% “Male infertility ” 15 A 2 5 1] X AH e s A 3k
ITRIER, A5 MI R I SR 5, AR AR O S 22 . R NE Venny2.1.0 B4, 13 BIAHRLIAE
SRR,

23, “HEy - EEAS - BRERE" MENIESZ UM

PR VB EIR T H S B 5 25 B o % 8L, 57 “ Network” T “ Type” SCf4, 3\ Cytoscape3.9.1
(https://cytoscape.org/), Aa% “HZh - iG> - BEAEED Y 2%, JFiE AT AL I T BOR R AN 25
RS VEF G R I K. F CytoNCA i fFHEAT M 2% IO #0040 B, 050 LB 6 A1 00T 2 1 B2 A 12
(Degree centrality, DC). 140 (Betweenness centrality, BC) A3z #7:0x ¥ (Closeness centrality, CC). 415
MAFFEATT AR AR R FRBRZ, 12795 mU AT DU 24 i 00 28 SC B 715 R

24. BEEEEMENE SO RIS

F25 M1 R AR EE U3 A2 STRING %4 & (https://string-db.org/), &+ “ N7 (WK Z4)
HEAT 8 HAE (protein-proteininteraction, PPI) W 4% {44 & . FI|H] Cytoscape3.9.1 F i iE4T M 28 H 4 70#ir, 22
il PPI 2% ] f)m, A CytoNCA ffiffit 513 8|45~ 15 s BC. CC. DC EHAMIRFM TR, fdF
Ny RLHER PR B P 2 R T OAZ R

25. GO BEE 1S KEGG BEEERS

Fa 25 570 AR [ BE S 2R 5 N DAVID #4i 2 (https://david.ncifcrf.gov/tools.jsp), #E17 GO g
EEMM KEGG I & &£ 0H, B A= F & (http://www.bioinformatics.com.cn/) % KEGG 1 GO
TR AL, KEGG A.76 [ Him i A 2 22 1 i R I BT 20 4%, GO KR TR ThEEN BP. CC. MF H i 2 4 4
FEIITT 10 4.
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2.6. PFFHERE

7E Pubchem %4 % (https://pubchem.ncbi.nlm.nih.gov) F7 55 B G Bk 22 143 1) 3D 45 #4544 pdb %

A, FE S A autodock (https://autodock.scripps.edu/) 3k A4 X B AL 22 43 (1) 3D S5t AT inE b B . @it

RCSBPDB ##f J (http://www.rcsb.org/) SR HUZ o BE S 8 L AR 5 0, [ RE NG 3D 454, i H

PyMOL2.5 {4 (https://pymol.org/)%t &5 (1 3D S5 HEAT 2Bk 0 Fofk. &EE TS )5 7170 pdb

1A CMF, JE M Autodock BRIFIN R S5 AL B JE DR A7 o B R K AL BB I AT RO SR A SCAE R

AutodockTools #4t (https://autodock.scripps.edu/)H, HAT 4T XTHE43H7

3. IRER

3.1. MBI ERS

iH3d TCMSP Hie e 2 SRR TG PR 7y 19 i, HrP AR5 22 1 ARG L ) 10 22 ot 3 i 1k

Iy 9, WLAE 1. JLAFRITFL 51 399 S, BLE L THERT 210 A, 2yl T8 189 Ao XFIE R 1
FHEE AT I A I A ok = A 00,

Table 1. Active ingredients of Cuscuta chinensis-Ligustrum lucidum herbal pair

B2 FIE R #E 25 219 4

Tl RET - LI TFHMEERD

735 534 OB (%) DL
MOL001558 sesamin 56.54 0.82
MOL000184 NSC63551 39.25 0.75
MOL000354 isorhamnetin 49.6 0.3
MOL000358 beta-sitosterol 36.91 0.75
MOL000422 kaempferol 41.88 0.24
MOL005043 campest-5-en-3beta-ol 37.57 0.71
MOL005440 Isofucosterol 43.77 0.75
MOL005944 matrine 63.77 0.24
MOL006649 sophranol 55.41 0.28
MOL000953 CLR 37.87 0.67
MOL000098 quercetin 46.43 0.27
MOL000358 beta-sitosterol 36.91 0.75
MOL000422 kaempferol 41.88 0.24
MOL004576 taxifolin 57.84 0.27
MOL005146 Lucidumoside D 48.86 0.7
MOL005147 Lucidumoside D_qt 54.4 0.47
MOL005169 (20S)-24-ene-3 &, 20-diol-3-acetate 40.22 0.81
MOL005190 eriodictyol 71.79 0.24
MOL005195 syringaresinol diglucoside_qt 83.12 0.79
MOL005209 Lucidusculine 30.1 0.74
MOL005211 Olitoriside 65.45 0.22
MOL005212 Olitoriside_qt 103.23 0.77
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MOLO000006 luteolin 36.16 0.24
MOL000098 quercetin 46.43 0.27

32. ). KREREFEE

SO BE R R SRR, R MIARDE 2811 N ZE R #ERR, A GeneCards %# % 617
A~ OMIM #5124~ NCBI #8345 A~ 483 5l 5 5 315 05005 AH O HE 55 6178 A~ 43 74 2545
Mo POREE SR Venny (ECT- 65, K0 5 27 AT EOXS, EBUBE/E R HERR 168 1, SRR
EFBE NI 1,

Drug Disease

6010

(96. 5%)

Figure 1. Venn diagram screening for potential therapeutic targets
1. FREFEBERTIER

33. ) - WERSY - BRI

FIH Cytoscape #% “ 2y - s - BEAT - 07 W&, 4 HAER CytoNCA i fh i I 28 # $h 7 A xf
%, 15155 DC. BC Ml CC [y i %{E 40 5 3+ 24.703573 1 0.38445807., & DC i KT iz F AP
DC>3, [Aif BC>24.703573, CC>0.38445807 1)1 st AR 1% M 24 R SCHE 1S i. % Degree {H AT HE
FAAEIHEZ T 5 22 & quercetin. luteolin. kaempferol. isorhamnetin. beta-sitosterol, W7 2. #i
FH OGS RUEME RO S A BRI T “ 2 - g - B NS, RN TR SR AR R, W
2, M 189 TR, 560 Fid, WL T SRR BRI A, BIRGET ARR TR
Bsy, RGN mARELT ARG, BFINREIFERS SR AR EEX R,

Table 2. Core target information
2. mLESER

Ingredients Degree Betweenness Closeness
quercetin 121 11482.63 0.606452
isorhamnetin 53 4833.076 0.423423
luteolin 49 2058.623 0.419643
kaempferol 49 2129.185 0.417778
beta-sitosterol 32 3829.144 0.38843
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Figure 2. Network diagram of “Traditional Chinese Medicine-Components-Targets”
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3.4. BLEREEM%K

B MU B 55 3 [R5 25 FH 38 5 A SR L R SO 3N STRING £idis ), #% “Homosapiens” 1F
BT, AN TR 0.4, WiFESHE SR RERSGE, HARSHBIN . XA R R L RS BT 5
RS APEAL, R A EAEMY, WK 3, PPl KSR 167 N1 5 A1 3954 4kid1, 5 ok,
PREERTR, RO RHRIEGE . 181 MCODE i i 1k B % O B8 s EAZ DB ST I 2%, WLIE 4, 45
IRAZ O HE S 28 43 4 B R 53.851, 1543 fi i IR A s 45 A 68 AN RUF 1804 ki, o
A 9 NS degree JE51 55—, 43 HIA TP53. IL6. JUN. CASP3. AKT1. TNF. BCL2. MMP9. HIF1A,
degree {E 1 67, HEATJE R, MEEUEAZOFRERHE—SHF 750 S B IhEE, WK 5. % 3.
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Figure 3. Diagram of the potential therapeutic target-protein interaction network 1

3. BEATELAERLMMEE 1

Figure 4. Diagram of the potential therapeutic target-protein interaction network 2

B 4 BERTEREBDHMMEE 2
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Figure 5. PPI network diagram

5. PPl (4% [E]

Table 3. Key target information

F3 KRERER

Name Description Degree
TP53 Jit988 2 (9 p53 (TumorProteinp53) 67
IL6 FI 41/ 2 6 (Interleuking) 67
JUN Jun J53E %K (JunProto-Oncogene) 67
CASP3 e K & 3 (Caspase3) 67
AKT1 AKT 225 RI75 AR UEES 1 (AKTSerine/ThreonineKinasel) 67
TNF Jif 8 R BB R F (TumorNecrosisFactor) 67
BCL2 B 411 itk E29% 2 (B-celllymphoma2) 67
MMP9 H 4B 5 Al 9 (MatrixMetalloproteinase9) 67
HIF1A BEIE ST 1o W HL(7 (Hypoxia-InducibleFactorl AlphaSubunit) 67
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3.5. BEERSMER

David 4 & S0 4 R iB7R, KEGG @ & &£ iR 3] 174 545 5K, X7 20 Sl BT )
AL, W 6. MI MHOCHE RN 3 B RAE 2 A SE M S s h, R “RREmg” . “ArsiigE” |
COTIFR” . CBERUE” . ONBRAE” . “Epstein-Barr SR EER YL £, IXULIEEK LY, MI S
ML o PRI X, SRS . TG S5 Sorm. HA S L0 EmE R “g
MO o “IL-17 fE55EE 7« IR ZGTE” o “RFR CT L “ NN BN R LY A, X skah
FARR T MIGSER AN P AL SREAE . )% OB, AR 3R EL AT 25 B S 2 Fh AR B AR A G, $2oR M
A RE X PR — €M THLHIACSE . GO B33 1043 N D)Re, HAAEYid#(BP) 756 %. 4f
243 (CC) 96 5% 7 T DIRE(MF) 191 2%, X =/ H BEM A HT 10 M ZhRedi T vl Ak, WLl 7.
GO TR, IXELHLPR S REN RA s R I AN T B UMM OC, FERlRAE « BRI 1) IR
270 COMANERIEI R . “RNA REEE NIRRT A “ DNA BN St IR s S84t
FERRIR M . £ FIIRET M, XECEER &R “MLE S « “EARREE REMEE” . “EAR
57 M RZARIETE” DRt RWENS S EENHRE S SMIRE.
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Figure 6. KEGG enrichment analysis of potential targets
6. Bl S KEGC BEEN I

3.6. FAIEE

i i J & AL RZ 2R (quercetin) . S R 2= 2% (isorhamnetin) . A B 52 (luteolin) . 111 25/ (kaempferol). -
4 (S BE (beta-sitosterol) N FEZLHMERL 77 Kt & RRER. ABREZR. LED. 8RS G EE
[k K-F-FF TP53. IL6. JUN. CASP3. AKTL %HHT /AL 4. WK 7. il gsi &R T
=5 keal/mol [IEHL T, Fiik 5 2tk RA B 4555 PE8], W.I¥ 8~10, % 4-~8.
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Figure 7. GO enrichment analysis of potential targets
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Figure 9. 2D result diagram of molecular docking

9. 9FXIHE 2D £ RE

112y 5 AKTL

Figure 10. 3D result diagram of molecular docking

10. 43 F39#% 3D L RE

Table 4. Molecular docking results 1

T4 SFIELRL

L
ALA
g
TYR
A86
GLY
AT35 &Tu
K A:85
THR
s |
A133 L 4 ]
4

YRR SRS VB F S PEHE A aiGhe
TP53 -5.9
IL6 -8.7
L& JUN -71
CASP3 -7.6
AKT1 -9.1
Table 5. Molecular docking results 2
F5 DFRELER2
1 P B A T A G
TP53 —6
IL6 -7.9
FERER JUN —6.8
CASP3 —7.5
AKT1 -9
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Table 6. Molecular docking results 3
F 6. HFIELER3

RSP A A PSP A shERE
TP53 -6.2
IL6 -6.5
RBHER JUN -7.4
CASP3 -75
AKT1 -8.8

Table 7. Molecular docking results 4

R DFIELER4

VeSS ) AP A e
TP53 -6.1
IL6 -6.8
HIESL) JUN -8.2
CASP3 -7.3
AKT1 -9

Table 8. Molecular docking results 5

8. DFIELERS

PR 25 1 PR sh it
TP53 —6.6
IL6 -6.7
B JUN w
CASP3 -7.9
AKT1 -6.1

4. Wi

D 6% 24 B 2 5 43 - 0P HE S 45 6 T AR AR A FE XS TR 253047 R G i, M2 S IR NSRS, TR
2 PNETETEPE R . (E SR RS SiEs . FFH, 7 RHEEOR AT DTG s 2540 A1) 5 S0 bR B R 4
Gy, N IB RSO AR R R . ARSI WATIEA R 2 A, AR AT LA FH 4 A S 56 A0 B 4 SR B
BOAE “Z Ul T - W AXHRIT ML ZORIL .

LT RIBRZGE AR SR, HAEDUMIR . BU . DU TREAAAE . PUIAEAR. PRSI AT I
WHAEF[9] [10]. e TR E 2R 7R, HAEPUAM. b, RIFIHE . iRtk Thee. i
B R S T A R RE I [11]. PR, Lol 5% 4 TA YT I ER T [12], B
HARMTUIG s DR MEH . AT, HTRE R GE M1 R I IE 1 iX — &,

AW TR THIEH 9 A “ Lol T - LT 1697 MI DR 5, 50752 TP53. IL6. JUN. CASP3.
AKT1. TNF. BCL2. MMP9. Hfltn TP53 ZEH, &R/ ANEHEZEMMBEIEIES, T iZS 5N
IEEARES, AR 4 R SR [13] o IL-6 & —Fh R MR T, BEEANE W, iz
S E5RNEFIAE R, 5IER AHEG, M1 BRI 1L-6 55 28 RE - 7K T B2 B2 &1 [14] . JUN [15]
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JIE%of L PRV SR IR 7 AP-1 98 B iz AR OB, B FE R B AP-1 fE S b oA Z R Dhfe, R R+
PEBR, KT kB AR L5 S, Ak, AP-1 7R A FE AN A T i S AR ) A (0. CASP3
S MEAN, NAZER DR AR TR RN, S 5w TS S AR RN, S5HEF K
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