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Abstract

Objective: This paper aims to analyze the mechanism of Epimedia-Ligustrum in treating postmeno-
pausal osteoporosis by network pharmacology and molecular docking. Methods: The active compo-
nents and corresponding targets of Epimedia-Ligustrum were screened using the Systematic Phar-
macology Database and Analysis platform (TCMSP). The Human Genetic Database (Genecards), on-
line Human Mendelian Genetic Database (OMIM) and DisGeNET database were used to obtain the
relevant targets of postmenopausal osteoporosis. The Venn2.1.0 online platform was used to obtain
the intersection targets of drugs and diseases, the protein interaction relationship of intersection
targets was constructed using STRING online database, and the network diagram was constructed
using Cytoscape3.9.1 software. The GO and KEGG pathway enrichment analysis of intersection tar-
gets was carried out through Metascape database, and the mapping was carried out using Wei-
shengxin platform. The “drug component-target-pathway” network map of Epimedia-Ligustrum in
the treatment of postmenopausal osteoporosis was constructed using Cytoscape3.9.1 software. Fi-
nally, PyMOL software was used to verify the molecular docking between the main active compo-
nents and key targets of Fructus herba. Results: A total of 27 active constituents and 23 related tar-
gets of active constituents were obtained. 1083 targets related to postmenopausal osteoporosis
were obtained from GeneCards, OMIM and DisGeNET databases, and 80 intersecting targets were
obtained from Venn2.1.0 online platform. A total of 27 active ingredients were screened, and the
main active ingredients were: quercetin, luteolin, kaempferol, emodin, Anhydroicaritin, etc. AKT1
(protein kinase 1), IL-6 (interleukin-6), TNF (tumor necrosis factor), VEGFA (vascular endothelial
growth factor), IL-1p (interleukin-1£), MMP9 (matrix metalloproteinase-9), PTGS2 (prostaglandin
peroxidase synthase 2), CCL-2 (lymphocyte chemokine-2), CXCL8 (Interleukin-8) and EGF (epider-
mal growth factor) are the core targets of Epimedia-Ligustrum in the treatment of postmenopausal
osteoporosis. The results of GO and KEGG analysis showed that the treatment of postmenopausal
osteoporosis mainly involved the negative regulation of cell differentiation, cell response to lipids,
lipopolysaccharides and bacteria. It mainly plays a role in postmenopausal osteoporosis by partici-
pating in cancer pathway, tumor necrosis factor signaling pathway, interleukin-17 signaling path-
way, PI3K-Akt signaling pathway, MAPK signaling pathway, etc. The molecular docking results
showed that quercetin, kaempferol and luteolin in Qiangshengsheng Decoction had good affinity
with five key targets such as AKT1, IL-6 and TNF. Conclusion: The protein kinase 1 (AKT1) and IL-6
(leucocytic agent) can be combined with quercetin, luteolin, kaempferol, emodin and Anhydroicari-
tin Tin-6), TNF (tumor necrosis factor), VEGFA (vascular endothelial growth factor), IL-1f (interleu-
kin-18), MMP9 (matrix metalloproteinase-9), PTGS2 (prostaglandin peroxidase synthase 2), CCL-2
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(hyperlymphocyte chemokine-2), CXCL8 (interleukin-8), EGF (epidermal growth factor) and other
targets interact, regulating AGE-RAGE signaling pathway, TNF, PI3K-Akt, GFR and other pathways to
achieve the treatment of postmenopausal osteoporosis.
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1. 5|

%4625 J5 iR B A E (Postmenopausal Osteoporosis, PMOP)J& T J& & i R BiAs 5, — R tE gk N4t
25 5~10 £ N[1], HTENRIBEK[2]. FASIBUR N[3] iE R[4 SR = gem, Mm%
A B BT AR AT S, SRS B AR 2R AL, SR R B R AN SR RS 5 K BB AAS].
SRR AR .. ERMEYEdr, M™EZmn S NS E, HrlaedimHGa.

“CHLR SRR R AAGE " AE B S AR R R AT AT R YRR R . BRGRIE
AR (D) JUadE “a " —inl, &F CEMRMAK” Ea. CEMIEER NEENILE, (R
] e BER) e “TERGIE: FAEAE NG, 7 e RNEE .« (R« &k B “EIoHs4,
MR o EFEFEREEE. 2 FUAaMEE 20, PZiHE, ARMBAK. oS e oi. il
SE I K 2 P R AR 3G % 50 R IR PRE 58 AL J7 T H IR T 4048 5 B DUBRAA I 2555 s E2F 8 - T
To HEHIRT “VEFRE - LT RITAE 5T B A P AE LI M AL TR PR R B, A
0K FH I 28 24 B8 22 710 4 W 5 iR S O R R RE A 3 RE,  JF RN G 7 44 2 )5 & s A i)
YERIBLHII6], v SRl R R J S Bt 7o S B0 S

2. MR5H%E
21 HPHEFE - LATUFEER S THERE ST

Yo, (B2 RG24 HR PR S N F & (TCMSP) T DL “IR2E38 - Ll 77 ARBARR[7], RiE
C1ARAFH B (OB) = 30%, 2525428 (DL) > 0.18 ik 2 Wk 25 (A Budth sy Hak, Rie b —ik
SAEME RBUR Sy, B E AR T B RRIR ST G R R U R IR A Uy, N B
Ji » ARG A 775 328 J5 SRS 7 245 B 2 R S A FH R A, 17 S A 000 S N UniProt S48 26 3 HL 8 - 2 Rk b kAL
2.2. BEZERE R AIRE

T2 N 8 B D #0402 (Genecards) £ 4k A\ 2 i 4 7R a8 % B4 B2 (OMIM) . DisGeNET % 4f & LA
“postmenopausal osteoporosis” {E A& [7], KIAL 5 & BB AR R L A(. I Venn2.1.0
(https://bioinfogp.cnb.csic.es/tools/venny/) 7F £k - £ 3R L 25 P AN 1) A 4R 4 A 3 B .

2.3. - FEMR S - BRREAE
gy, YRR BSUE B S N Cytoscape3.9.1 AR 4% B, EAT Al HRAL 23T o

DOI: 10.12677/tcm.2023.1210454 3021 HRE 2


https://doi.org/10.12677/tcm.2023.1210454
http://creativecommons.org/licenses/by/4.0/
https://bioinfogp.cnb.csic.es/tools/venny/

FIE E

2.4, EBRHEE(ERAXAMEAE

KL B A BB SN STRING fEZ U P2, 152 & Organism 2y “Homosapiens” , #4438 L 41
522 A) A 9 RF ELAE FH R 2% 5% % (protein-proteininteraction, PP1), JFiliid Cytoscape3.9.1 24| PP [ 5],

25. GO BESM TS KEGG BED#

BAZEEEE S5 N Metascape (http://metascape.org/gp/index.html#/main/stepl) 7E £k ¥4 & , ¥ih i & &
A (H.sapiens), ¥ T, 73 5l HE4T 5 K A4 (geneontology, GO)Zhfit & £ 73 H Al it #5355 FE R 41
[ #1445 (Kyoto encyclopedia of genes and genomes, KEGG)il % & %0 M. @ik 5T &
(http://www.biocinformatics.com.cn/)Z: il GO # IR 5 KEGG <LKl .

2.6. aFXE

A PPI J3 #7285 5 30k B A% 0 B8 1050 0 5 25 W) SR B A 4 R 4T 4> T 6P HE: AL PDB 245
(https://www.rcsb.org/) ™ #A% 0o 85 L R ) 3D 4544, FIF PyMOL #fFxt & At AT oK. LEARSEHE:
YE; £ TCMSP ¥ e Fp AR 4 S5 PE 2> Chemicalname 254k &0 v 1. EEZE T ME R 4L & ) 44 PR3k
HUAH Ak 24 3D &5 44 304847 mol2 4% 38, 381 AutoDockTools1.5.7 # Kt 00 8 (A JE K K A & i
ST B A AL ERORAF A pdbqt 4 X IF e SUETE F14¥, £ 51247 AutoDockTools 347 % 4% 1 7 A PyMOL
AR o3 A 25 SR TRk

3. /R
3.1 BEE - LRFPAEUERY R ATFELER

BT TCMSP i 22 e b ] 0 X 25 AT B $R 345 21 38 N RF & 2 EBIiE 43, B B TC %) 7 #E b e
Gy, BEAFE] 27 NMIEMER S, HA R 224, Wi F 8 ML 1), TS RIEEE . L T4
A 233 4.

Table 1. Ingredient list of Mongolian medicine Epimedia-Ligustrum
1l OEFE - LAFEEERMRS

TS AT BRRST FIR
YYH1 MOL001510 24-epicampesterol EEE
YYH2 MOL001645 Linoleyl acetate EE
YYH3 MOL001771 poriferast-5-en-3beta-ol TR
YYH4 MOL001792 DFV eSS
YYH5 MOL003044 Chryseriol TR
YYH6 MOL003542 8-1sopentenyl-kaempferol B
YYH7 MOL000359 sitosterol ErE
YYHS8 MOL004367 olivil EES
YYH9 MOL004380 C-Homoerythrinan,1,Gic;icti)irtlgllgi_ro-&15,16-trimethoxy-, VR

YYH10 MOL004382 Yinyanghuo A ErE
YYH11 MOL004384 Yinyanghuo C ErE
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Continued
YYH12 MOL004386 Yinyanghuo E T
YvRI3 o moLoosss g omeno[3 - fiauinolinm A
YYH14 MOL004391 8-(3-methylbut-2-enyl)-2-phenyl-chromone R
YYH15 MOL004373 Anhydroicaritin T
YYH16 MOL004396 1,2-bis(4-hydroxy-3-methoxyphenyl)propan-1,3-diol TEE
YYH17 MOL004427 Icariside A7 EEE
YYH18 MOL000472 emodin R
YYH19 MOL000622 Magnograndiolide B
NzZZ1 MOL000358 beta-sitosterol L it
NZZz2 MOL004576 taxifolin EYISE
NZZz3 MOL005147 Lucidumoside D_qt LT
NZz4 MOL005190 eriodictyol Ly
NZZ5 MOL005212 Olitoriside_qt YR
A MOL000422 kaempferol EFEH LT
B MOL000006 luteolin EFEH LT
C MOL000098 quercetin EFEH LT

3.2. BREERERERTNE AT AL T REARBEERESH T

jEit GeneCards. OMIM. DisGeNET ##i& )%, 2 H )55 3464 J55 i Hifa S5 m #1083 /.
EIT Venn2.1.0 T & % P HE S U B, SRR SE 7 L L 0T TVRIT 44 5 1 TR R WA B TR A A T 5 80 AN (R
1)e

Vi Lt

(81. 8%)

2% 5 F U FAAE

Figure 1. Intersection target

1 ZEER
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3.3. PPl M E 5

VAT EEFE R B AL 3 STRING %udi &, 735 PPI 4%, f#H Cytoscape3.9.1 #t—25 434 PPI %%, R4
U Degree fE E B 2] PP 4% &1, 15 RUBOK B BRIR R B Degree {E R, T2 A5 7E ) 2% v ik o 2
(Jel‘é‘l 2). i#id CytoHubba i 7347 2 i SGB 7 I 2% , AR Degree fH K/h, 15 EIHE4A T 10 44 F#E AU(H

*Eia% Degree {HHEF AT 10 ALK KN : AKTL (B H#EE 1). 1L-6 (H 41 %-6) TNF (BRI F)
VEGFA (i IfiL & iy e AE KR 7) s IL-18 (F 4 R-18) MMP9 (347 4@ £ [ §-9). PTGS2 (R4 iR &
it AL A 2). CCL-2 (M EAMAitatb[H 1--2). CXCL8 (F4Mi/N%-8). EGF (FAEKK 1), Fiil
HONFETE R Z T8 A8 28 5 B TR B A 1) SRR B A

Figure 2. PPI network of Cytoscape3.9.1 analysis
2. Cytoscape3.9.1 73T {5 PP f4%

DOI: 10.12677/tcm.2023.1210454 3024 s


https://doi.org/10.12677/tcm.2023.1210454

Y

Figure 3. Core target network
3. LR WL

3.4.GO 5 KEGGC E&ENITER

f§i[f] Metascape V&5 #1T GO NGt E£E 0. KEGG MM E L/, Il ELLE T AR
(http://www.bioinformatics.com.cn/) sl & T 5 <R . Wil 4 s, BEE - LT IAL 55 b
FAZ 5 1) BP 45 %} I 22 0 1) N2 (response to lipopolysaccharide). X 42 % 25 (response to hypoxia). i #hE
PR 25 (response to xenobiotic stimulus). 8 [R5 2 ¥) 1E 18 4% (positive regulation of gene expression); CC
F2 B /BRI (platelet talphagranule lumen). /)N&3 (caveola). 4§ (membrane raft)%s; MF R EAEEH
Hig 454 (protease binding). I £1 % 25 & (heme binding)- 4 i 5 7% 14 (cytokine activity) . B 45 & (enzyme binding)
&, J#id Metascape WVEFEHE - Lol T TLAAE 5 & TREGAA 3L REAT KEGG @i & i, L3R5 160
S, YRR BUHT 20 %I UL 5, BT LUK I EAE T AGE-RAGE {5 5 il % (AGE-RAGE signaling
pathway in diabetic complications). JfHE¥RSEE 5 5@ #(TNF signaling pathway). ¥ i % (pathways in
cancer). fAREEILEE 3-1/ & (1 B4l B {5 S8 % (PI3K-Akt signaling pathway). 1 41| i {5 518 % (Prostate
cancer). A KN T 224445 5@ B (EGFR tyrosine kinase inhibitor resistance)%% .

35. YIRS - Hi - BEEREE S

{81 H Cytoscape3.9.1 #AFHEVEFHE - Lol T “Z4WIRLs) - FEAL - @Bk IR, 4y sk B e
RIS UL 5B A FIVE R . o URIRAE M 28, BSOS S B2 AN, AN S 24
TR MR, REEE - W BT 2Ry, 2N ZEBT AL TR, WE 6.
i Cytoscape3.9.1 &t P B i) AnalyzeNetwork T B /04815 & SR HNF 2%, FE4 e AR S
BT (3 M B 23 i 2% (Quierceting . AS iR 5 K (Luteoliny. 111 45 (Kaempferol). Kk # & (Emodin). fii/K
7% 3£ % 2 (Anhydroicaritin), iX 5 Fig PR AT REE R EE - Lol F200NR YT 4048 Ja 1 B 1) 5 A

3.6. BFIIELER

i TCMSP ## FER 1M B2 2 1Iss . RBRLER . K ER. B/KEFEERN 3D 454X, PDB
e RS AKTL. IL-6. TNF. MMP9. VEGFA [t 3D 45, P s rxdss, JEH R BT 5H 4
. Dgifne Affinity (kcal/mol) VPG B2 FIWibRitE, 45 & RE(KT 0 R FIHAERS R4S &, 466
SUERR RPN & R, 25 R R M Ao R s DO A M R (e 2), SRR R, UESE TR AT
DATEEPE . BRI 45 A PE RO 2L LSS AKTL. IL-6 #4145 A H PyMOL Bt ml A4k (n 4 7).
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Figure 4. GO enrichment analysis
4. GO ThEEEER R E

Cellular component

Molecular function

hsa05200:Pathways in cancer 4

hsa04933:AGE-RAGE signaling pathway in diabetic complications -
hsa05207:Chemical carcinogenesis — receptor activation -
hsa04151:PI3K—Akt signaling pathway
hsa05215:Prostate cancer -

hsa04926:Relaxin signaling pathway

hsa04668: TNF signaling pathway

hsa04657:1L—17 signaling pathway -

hsa05202: Transcriptional misregulation in cancer -
hsa05144:Malaria -

hsa04218:Cellular senescence -

hsa04659:Th17 cell differentiation -

hsa04064:NF—kappa B signaling pathway
hsa01521:EGFR tyrosine kinase inhibitor resistance -
hsa04371:Apelin signaling pathway -
hsa04071:Sphingolipid signaling pathway
hsa05204:Chemical carcinogenesis — DNA adducts 4
hsa04020:Calcium signaling pathway
hsa04722:Neurotrophin signaling pathway 4

hsa04350: TGF—beta signaling pathway -

Figure 5. KEGG pathway enrichment analysis
5. KEGG BE&E 571
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Figure 6. Drug component-target-pathway network

6. IS - B - R

Table 2. Molecular docking binding energy meter (Unit: kcal/mol)
2. FFXREERK(ERA: keal/mol)

it Bz 3% HIES. ARBRER PNE K R

AKT1 —8.2 —6.4 -7.2 -7.9 -1.7
IL-6 =79 —6.3 =1.7 —6.6 -7.3
TNF -7.6 —6.3 -7.2 —6.2 -7.2

MMP9 =1.7 -7.6 —6.9 —6.4 —6.5

VEGFA -7.2 —6.8 —1.7 —6.0 —6.7
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Figure 7. Molecular docking model diagram

7. SFHEERE

4. g

éﬁééFﬂ*)ﬁ B A & LML G G A R AR AT S B0 — R AR, B AR TR 2 R AR T
B f J A i RS A L, TR R AR IR R AR R A R, AR I ARRE R PMOP J& R 2
“CHEIE” “ﬂia” JaW5[8], VUls H RTEYT 4640 J5 B i 5 B S 1 = 5 2k . S & M 77 T
H AT R F T 46 28 5 B R B AA R IT 250 2 AFAE RS RS, UK 3 JIR FH OB IR 6. 28 2454 7T 5 o 1L
B NAUEIRFESEAS R BL[9] [10]: K AR FH 4 S e FPROR T B R T 5 AR O i . L 2RSSR )
[11]. BT LARIFFE I A% Goh s o 25 0 i ik — il G R0 i 2 — . T8I “RRgy - B0 A - R 4
TR, “PEERE - Ll RO S 3B Quercetin. Luteolin. Kaempferol. Emodin. Anhydroicaritin
%, Huang S5[12]0F 78R B, #it B st sy, S0 A B gr i i vis s, A MERGR I, T AU e
JRIII A, HERER N T LR A TIRIEN, BRI AL 5 B 5] P AR MR
AT o S R A0 A R R AR Y 88 [13] [14]. Zheng ZE[1S]HFFRE W, ABRE R AT LUELAN
ST ERK/LIp-5/GSK-3B 15 5 il R A2 1 i i A B 431 s AR R 3t m] Rl i 0% PISK/AKT JE K, MM
FRARmE an it i, ooEm ER[16]; K3 E nT L i #] miR-338-3p ik #if ERK/INK/BMP/Smad
SR, RPEEER, (R RAKLT] [18]; Zheng ZE[101WFFU R, Wi /KEEEEE 20T APNHI i
YU, (R4 B 5 o JE I PPI 2% 44T & 30, degree {EHE4 SERTI¥E A4 AKTL. IL-6. TNF. MMP9,
VEGFA. WHARIAEMEM G Z M5 T, W B3 SRR Rk T, IL-6 1 TNF-o /KF2
PMOP AL fE R R 3, RENS MO INAN & A0 A LA S e, 33 4e 22 J5 B JBUgiAs [20] [21]. AKTL & T AKT
Kk, AKT 1E15T H WALk i 40 M3 5 v oA 6 B PE R [22], SEae it 7L R, /D RRTEER G AKTL,
AKT2 BFEFIEE T, HIE R K 8 18 15 5L[23] - MMP9 J& T 255 428 & H B (MMP) K% R,
MMP T 2E 4l pe 4. S 5T, HEFRERY] MMPO 888 5 M it & 41 i 2 R B A E 18 A4S,
M FECE FBiiA[24]. VEGFA ZILE N EAKEFRIEM A Z —, 7R VEGF Rk A K 41 i
BU5E BT M AR R, I T B B AR, Bt I e 0 T 4 L 8 o s 4 L PR e
AR ALK B 200 MR 3 M R AR T F B G I [25] o 2 TR 38 - g T 1T e I R 42 X S IR T A 2 )
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B IRBAL o $OARE A AT 70 0045, 256 e/ N2 B 3 UL, — M L5 &R < -5.0 kd/mol
VER 53T RHEVEAN AR HE[26], T8I0 HEAA T 5 AL RS 5 PPI N4 s HER HT 5 A7 B HE RUEEAT 70100 4%, &5
IR KEB Iy B SHE S S5 A R < —5.0 kd/mol, B Quercetin. Luteolin. Kaempferol. Emodin.
Anhydroicaritin 1X 5 Fii%Z 0 53 BE 8 A R0 25 G AH SCHE RURIG YT B i fs . 181 KEGG @i & &40 1T,
UK IR - o7 R 2@ 1 AGE-RAGE 15 Tl . TNF {5 538 . PISK-Akt 5 5 if . EGFR
BT IEEORIGST A S5 B BB . AR N], th Tl AGES-RAGE @ Bt — P 7T NF-xB 3%
K IEBIEGZTEL, R RAAERL[27]. PIBK-AKt {5 512 2 S A B FE . 207
KU, PIBKIAKT {5 58 i B A WU a) 42 i 20 B S5 i A M oA A R i AR, 0 T4 RF i 2R 4s
RS E A B AR [28] [29] [30]. WFFCEIN, ABRER MW REIETHUE PISKIAKT i, ARG
HMRECE, SCEEER[L6]. SERHAERY, BN RE RS HARNERE, i@t EGFR F51E
PEINHI AR, SERFAEMOIG A, ATTIREE B T A HEAR [31]

gi bBRTIR, ATLARBITEEE - Lol 7 EE# i Quercetin, Luteolin. Kaempferol . Emodin
Anhydroicaritin 25 4> 4% AGE-RAGE {5518 . TNF {5 5 #. PI3K-Akt {5 5iH#%. EGFR {550
SRIBIT UL S GRS, X BSOS SR AR S SR sh Y e . AN SEIR IR At T HIR R T . (HAHE S AT
TE—E R, 4516 T RN T2 AN L300 o

SE

[ kA, EAER, E&, 5. 2GR 484 B B R E (BT STk R O], b B BB RA 4% 3, 2020, 26(7):
1083-1088.

[21 Zhd skiE, SRRk, & MESERTTEEER TR RERL]. T E & RG24 &, 2017, 23(2): 262-266.

[3] Gloria, B., Isabella, P., Pantaleo, G., et al. (2018) Oxidative Stress as a Possible Pathogenic Cofactor of Post-Menopausal
Osteoporosis: Existing Evidence in Support of the Axis Oestrogen Deficiency-Redox Imbalance-Bone Loss. The Indian
Journal of Medical Research, 147, 341-351. https://doi.org/10.4103/ijmr.IJMR_524 18

[4] ZERNgE, MR, Fuk. ME A SR AL 5 E AN A A R R A AU R[], P I e S A, 2019, 35(16):
2032-2037.

[6] EA&R, TE, B, % 4L%5EREE RIS R B R E, 2021, 27(11): 1681-1684.
[6] ZFBH, sk¥RZE, sk, 25 (MBI ZIEANTIRIER ) R[], P EZy, 2021, 52(14): 4119-4129.

[71 Ru,J., Li, P, Wang, J., et al. (2014) TCMSP: A Database of Systems Pharmacology for Drug Discovery from Herbal
Medicines. Journal of Cheminformatics, 6, Article No. 13. https://doi.org/10.1186/1758-2946-6-13

(8]  rherit 5 £ M B R BEHARE (78 T IS 25 47§54 192019 4FH0) [3). & 1E-4%,2020,32(2):1-13.

[9] Elizabeth, S., David, B., Bo, A., et al. (2014) Atypical Subtrochanteric and Diaphyseal Femoral Fractures: Second Re-

port of a Task Force of the American Society for Bone and Mineral Research. Journal of Bone and Mineral Research,
29, 1-23.

[10] Marcea, W., Jia, G., Theresa, K. and Benson, G. (2012) Bisphosphonates for Osteoporosis—Where Do We Go from
Here? The New England Journal of Medicine, 366, 2048-2051. https://doi.org/10.1056/NEJMp1202619

[11] \Vahle, J.L., Long, G.G., Sandusky, G., et al. (2004) Bone Neoplasms in F344 Rats Given Teriparatide [rhPTH(1-34)]
Are Dependent on Duration of Treatment and Dose. Toxicologic Pathology, 32, 426-438.
https://doi.org/10.1080/01926230490462138

[12] Huang, Y.Y., Wang, Z.H., Deng, L.H., Wang, H. and Zheng, Q. (2020) Oral Administration of Quercetin or Its Deriv-

atives Inhibit Bone Loss in Animal Model of Osteoporosis. Oxidative Medicine and Cellular Longevity, 2020, Article
ID: 6080597. https://doi.org/10.1155/2020/6080597

[13] Kuan, S.W., Chin, K.Y. and Ima-Nirwana, S. (2019) The Osteoprotective Effects of Kaempferol: The Evidence from
in vivo and in vitro Studies. Drug Design, Development and Therapy, 13, 3497-3514.
https://doi.org/10.2147/DDDT.S227738

[14] Sajjad, J., Maryam, B., Mohammad, Z., Komaki, A. and Hajikhani, R. (2021) Effects of Intrathecal and Intracerebro-
ventricular Microinjection of Kaempferol on Pain: Possible Mechanisms of Action. Research in Pharmaceutical Sciences,
16, 203-216. https://doi.org/10.4103/1735-5362.310527

DOI: 10.12677/tcm.2023.1210454 3029 e

$
4


https://doi.org/10.12677/tcm.2023.1210454
https://doi.org/10.4103/ijmr.IJMR_524_18
https://doi.org/10.1186/1758-2946-6-13
https://doi.org/10.1056/NEJMp1202619
https://doi.org/10.1080/01926230490462138
https://doi.org/10.1155/2020/6080597
https://doi.org/10.2147/DDDT.S227738
https://doi.org/10.4103/1735-5362.310527

FIE E

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Jing, Z., Wang, C.Y., Yang, Q.N., et al. (2019) Luteolin Attenuates Glucocorticoid-Induced Osteoporosis by Regulat-
ing ERK/Lrp-5/GSK-3p Signaling Pathway in vivo and in vitro. Journal of Cellular Physiology, 234, 4472-4490.
https://doi.org/10.1002/jcp.27252

VrE, WA, BUE, & KRBT PISK/AKT #4648 5 B R SANAE K RSB E R L[], #s
BE2E2% 75, 2022, 22(5): 639-643, 688, 744.

s, FRTT. REFEMH] miR-338-3p Fik Rk & B & T R & A ], hEALRTEF 5, 2022,
26(32): 5155-5161.

B, TR, B EE, . RIEIRIT N 22 0 8 KR U e BRI VR LI 72 [0]. H BB B b 42 &, 2021,
27(1): 60-64.

Zheng, Z., Zhang, X., Zhou, Y., et al. (2017) Anhydroicaritin, a SREBPs Inhibitor, Inhibits RANKL-Induced Osteoc-
lastic Differentiation and Improves Diabetic Osteoporosis in STZ-Induced Mice. European Journal of Pharmacology,
809, 156-162. https://doi.org/10.1016/].ejphar.2017.05.017

BT, e, R, 55 MEEGES = oM PR B IR R AR R F-a BRI KT RO A RS2 []. A
a4, 2022, 37(15): 2869-2872.

XA, Eis, EXE, & AR EZMEF IL-6. TNF-a. IL-27 55 BSA FIAICMER]. A EE B S 42
&, 2023, 29(4): 477-482, 530.

FHUG. MR A AR I 1 S A I SR 1 TR 1R 4 R 0 T B8 R A DG B R U [D): [ e 3. B
F: AR KA, 2018.

Peng, X.D., Xu, P.Z., Chen, M.L., et al. (2003) Dwarfism, Impaired Skin Development, Skeletal Muscle Atrophy, De-

layed Bone Development, and Impeded Adipogenesis in Mice Lacking Aktl and Akt2. Genes & Development, 17,
1352-1365. https://doi.org/10.1101/gad.1089403

Zhu, G.C., Chen, W., Tang, C.Y., et al. (2022) Knockout and Double Knockout of Cathepsin K and Mmp9 Reveals a
Novel Function of Cathepsin K as a Regulator of Osteoclast Gene Expression and Bone Homeostasis. International
Journal of Biological Sciences, 18, 5522-5538. https://doi.org/10.7150/ijbs.72211

WX, FEE, B, & ME N KK TR RE SRR AR EE R G RE, 2019, 25(7):
1030-1033.

M#eE, XIMC, BN, 5. T M AE S S T 5 B R R E F IE SO IR T B B R g A
(COVID-19)iE AL & mt 7T [J]. T2y, 2020, 51(5): 1113-1122.

fhiE. 2T AGES/IRAGE/NF-«B @ B4 1 1% A [ 55 5 v 77 S5 R M B BOSAARE A4 F LI [D): [t 2440850, 7
W FRTRE 25K, 2021. https://doi.org/10.27253/d.cnki.gnjzu.2020.000801

B 08, JE/INEE, XD, 2 ANBETE Mz 5T 25 00 S TR AL /N R PE 7 26T PISBK/AKT/mTOR {55
B[], WoRAL Gtk 24, 2023, 19(5): 36-41.

X R, FTCH, MR 2% AR FET PISK/AKL 1558 BRI EE R B R BRI A A & [I]. T E
B 44 &, 2022, 28(8): 1139-1144, 1153.

AR, R, FARR, %5 BT PISKIAKL {55 BB @ 0 R R KRS R ERD]. A R
FIEH Ehpim 44 &, 2022, 15(4): 353-361.

X, EGFR 15 5 18 I 7 4E 8 FH 5P B2 B A O I [D]: [ 22008 ). 1M BT ERER S, 2021,

DOI: 10.12677/tcm.2023.1210454 3030 HRE 2


https://doi.org/10.12677/tcm.2023.1210454
https://doi.org/10.1002/jcp.27252
https://doi.org/10.1016/j.ejphar.2017.05.017
https://doi.org/10.1101/gad.1089403
https://doi.org/10.7150/ijbs.72211
https://doi.org/10.27253/d.cnki.gnjzu.2020.000801

	基于网络药理学和分子对接技术探讨淫羊藿–女贞子治疗绝经后骨质疏松症的作用机制
	摘  要
	关键词
	Mechanism of Epimedia-Ligustrum in Treating Postmenopausal Osteoporosis Based on Network Pharmacology and Molecular Docking Technology
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 中药淫羊藿–女贞子化学活性成分筛选及靶点预测
	2.2. 绝经后骨质疏松靶点获取
	2.3. 中药–活性成分–靶点网络构建
	2.4. 蛋白质相互作用关系网络构建
	2.5. GO富集分析与KEGG富集分析
	2.6. 分子对接

	3. 结果
	3.1. 淫羊藿–女贞子中药化学成分及靶点筛选结果
	3.2. 绝经后骨质疏松靶点预测及药物治疗绝经后骨质疏松潜在作用靶点的预测
	3.3. PPI网络图分析
	3.4. GO与KEGG富集分析结果
	3.5. 药物成分–靶点–通路网络图分析
	3.6. 分子对接结果

	4. 讨论
	参考文献

