Advances in Clinical Medicine IfiRE 23 F&, 2025, 15(9), 1339-1349 Hans X
Published Online September 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1592629

ETREAIERF IS FIHERARRTRBaTT
B R ER{ERHLE

w‘d‘éa}]l, *ﬁﬁ%%z*

URIT R R 2GRS S A R, R W IR
SRR R IR S =B b, SR IR

Weks Hi: 202548 H17H: S ER: 20254F9H11H; KA HH: 20254F9H22H

=

HE: FAMSHEERNSTFHEREAR, RAABIT B RBMERBERE SRS TS Hik: #id
TCMSPIREUR Bt A BUR S FIB SR &, IR F GeneCards P X OMIMEE FE A R B R B PARE BB
Bo. f#fVenny 214 H|FRHE, REXEME S . FlFCytoscape 3.10% 44, HWE “FBb - Bisr - A -
BR” M. K S5 B FASTRINGEIEE, WEE O FMAE/ER(PP)MY. EDAVIDEIEFE i
1T GORKEGGHT . {8 AutoDock#i /4, BEAT T8, 4551 : ik RIS M 0 100 R IBFERE S 204
A, B BRBAAES LRI 77924, RAAE BB E AT BT 1904 . FBRETT B R AER
BD B RWEE. RBEER. B-AEMEE, IL-6. AKT1. IL-185AFER LA . KEGGEEFER
EREEK. IL-17/5 5K, TNFESEHRS. TR, Rt EEREAS SEZROEREER
TGS . Gt BT ERRS TTRETIL-6. AKT1. IL-18% E B SAE S @K, KIGTER
BRMAERIVER -

XA
BRGAAEE, AL MBS, TR

Exploring the Efficacy of Polygonum
cuspidatum in the Treatment of
Osteoporosis Based on Network
Pharmacology and Molecular
Docking Technology

Zhiming Tian’, Fubiao Yang?*

CHEIREE

SCESI: HEY, R, ST 2R TR ROR IR R AL ST B T AE B FIHLRID). IR S 2k R,
2025, 15(9): 1339-1349. DOI: 10.12677/acm.2025.1592629


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.1592629
https://doi.org/10.12677/acm.2025.1592629
https://www.hanspub.org/

S

HEW], MR

!Graduate School of Heilongjiang University of Chinese Medicine, Harbin Heilongjiang
2The Third Hospital Affiliated to Heilongjiang University of Chinese Medicine, Harbin Heilongjiang

Received: Aug. 17%", 2025; accepted: Sep. 11™, 2025; published: Sep. 22"9, 2025

Abstract

Objective: To study the potent targets and molecules of Polygonum cuspidatum in preventing oste-
oporosis, we used network pharmacology and molecular docking. Methods: The active compound
and potential target data of Polygonum cuspidatum were collected from the TCMSP database. Con-
currently, disease targets associated with osteoporosis were retrieved from the GeneCards and
OMIM databases. Venny 2.1 Software was utilized to create a Venn diagram to identify the common
targets between drugs and disease targets. Then, Cytoscape 3.10 was employed to construct a “drug-
active ingredient-target-disease” network, and the STRING database was used to build a protein-
protein interaction (PPI) network. Functional enrichment analysis, which included GO and KEGG
analysis, was carried out using the DAVID database. Finally, molecular docking was used with Auto-
Dock software to verify the binding affinities between key ingredients and targets. Results: Ten ac-
tive compounds and 204 potential drug targets were selected from Polygonum cuspidatum, while
7792 disease targets related to osteoporosis were also identified, with 190 intersection targets
identified. The core active components of Polygonum cuspidatum for treating osteoporosis include
quercetin, rutin, and f-sitosterol, with primary target proteins including interleukin-6 (IL-6), pro-
tein kinase Ba (AKT1), and interleukin-1f (IL-1f), as the primary core targets. KEGG enrichment
analyses primarily included cancer pathways, IL-17 signaling pathways, and TNF signaling path-
ways. Molecular docking results indicate that the active components of Polygonum cuspidatum have
good binding affinity with its core targets. Conclusion: The active components in Polygonum cuspi-
datum may exert their therapeutic effects on osteoporosis through key targets and signaling path-
ways such as IL-6, AKT1, and IL-18.
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1. 518

‘B JiR 5 FARE (Osteoporosis, OP) & —Flt A /b 5 WE YL 38 0 A 5 A AR R IE 1 5, S 850s
5FR S AR B AT RS I, R — S M 4 B AR B [1]-[3]. BEAE E WAL N B, R B AL SE
CLRR N AT BRICTE 1) 32 B (g B 80, BRI 2B VS i, 45 R AL & R TR (& 5% S [4] [5]. #E ik
W [3], AERL MR R RA S R SR N 23.1%, AR 5B Mk R AR (R R 11.7%. B R B A RE (1
RAESHEBERRZ . RIE. AR, A LSRR 2 OC, R AR 1 40 i 1) A BT 5 1S B RN, kT
SR H R AAE[6]. ML, X} OP RITT AGIT CAMAE T —EMHERE, (HASRIFAEVF £ v 81 75 L
e

HATIG IR BTV T7 & BUBAS I 254 32 SR XU IR 3k . MO &7 P a5 [2] [7]. BUBEER 25 2 A2 e I FE
P R AN, e aok R A e A LR A, A B R OR G S B, T R A E DA Y
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fRH[2] [8]. HhETEHLHT LAFHIWT RANKL 5 RANK 456, M s/ i 4B i 7 . ThEefAEig, &
OB W R R R IN[7]. KT, KB — e F OB IR 3k B &F SRt o] T BN LA 245 14 3 75, DA
Ko B MBS WS, GRS I A B R [2] [9]. S 4h, M &y B0 5 IR R 7 25 Bl 2 IR 348 T AH 2%
WL 25 5 HE SR I 37 R A B SR BEAR DG [2] [8]. —HedR 5 FRHA[10], FEAHA IR BURE R 25 (1 B i
Bika B, BUEIRIELN 4%, BRI S B AL 4 5 R B R KR S SUBE R AR R T B T .
82, HATPUR ORI & AR 2536 9T R B AAE BT RCE PR, RIE F AT BT A AR 7 A T
(BT, 4 K EE AL 2 R UTE A FE[11]. BRIk, N T ki s o) i, B2 24 FF 4R S35 T
H IR 259

JE AL (Polygonum cuspidatum) {4 — ML St i) Hh 2547 , s T BRI L AHE P SR AL I T AR AR 25 [12]
2R R H (REAFR) =3 “TFIAK, B, 7 CREHNE) iR LL “FMF
B, B, dEEE T . IURZEBI AR, BAhE A EERNS. BEMETTER, AT E R E R A
UFRAEVE T, PRABCA BUSs rT e OB A A I E 5 SR B, B OB RE AT BT (R T RUCR [13]-
[15]. AT, PEALIGYT OP HIAE FIALEIAT A B Hf .

AT T LARAC I AU 5, RIS 25812 3 F0HERR, BlSe s BN RE (5 4 i, R 3 “ %
BC - FEPERGSY - B - H B 7 M. [FI, 3@ TR, X FERLE R FIAZ O BE ST IR
E, N FERL IR R A 21 25 RR N F 7 B9 58 B A o

2. MRIE A%
2.1. EBRS R AR

5 BIAL 95 vh 24 22 45 24 PR A B0 T 5 40 #7165 (TCMISP, hittps://temsp-e.com/), R 4ik6 2% e AL I AL 2 A%,
g5 s PR bR HE N A0 R F B2 (OB) > 30%- Z5 AR UM F5 20 (DL) > 0.18, i ik H %7 & 24 %R M IR0 M il 4 o
B8 J5 A FH TCMSP 3k B %% /% 43 #H ¢ 10 4 F BB 05, JF 45 & N 28 8 1 i 3048 J&E (Uniprot Database,
https://www.uniprot.org/) 5¢ . £ AR AL AL FE, BRARICALIIER A4 B, B RO S 5L A R nt B (1) 25 [
T, BN FRALE PR R A3 5 P A2 R PR DRI B 46
2.2. TR RRIIREL

PL R 995 < 4 47 “ osteoporosis 7 4> il #£ GeneCards (https://www.genecards.org) L & OMIM
(https://www.omim.org) £ 22 H EAT 2 1), 5 bk 53 5 o 5 VS AN R AT B TR B AAE (1 7R B0 A RS

FA B BRI o A A A5 4 31 _E A2 3] Venny 2.1 °F- & (https://bioinfogp.cnb.csic.es/tools/venny), K15 &Lk
I RS RONVE BUBAARE SR RE i, TR H .

23. “Z5¥ - B - KRR - IR Mg ERAE

FIH Cytoscape 3.10.0 #fF, W PRALAITE MR/ BB 5 LUK 58 B AAREA S I HE 5 RS, g
MEAMERM L., FiEst Centiscape 2.2 i, ik b FE bl BA R IT B i Aa 76 F E P a4y

2.4, ¥3& PPI M4

£ STRING ¥4 P (https://string-db.org) -5 N SR AL 5B BT FARE S B0 A, [RIISP R h i ik 2% 1R 1%
EN “Homosapiens” , 4% PPl (4%, 7EMtFERE I, L “highest confidence” (BEfSfE >0.7)NHIMHE, 3k
HEAHEMZ R FR. i8H Cytoscape 3.10.0 41 Centiscape 2.2 #ifh, HHEEME. FAPLES
B, M= HEERE N BRIE, 0k R A I R RO RE R
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25.GO INREEEES KEGG @ 5rh

j@id DAVID #38 % (https://davidbioinformatics.nih.gov), X% C#E ST GO K& KEGG H&E 4T,
FEH FH 14413 (https://bioinformatics.com.cn) ¥4 ZE 14T B TEAL B 7R

2.6. PFFHERE

M TCMSP %4 e~ 8RB 7 () —4k45, fH Chem3D #4:’y 3D £5th). 1t PDB ¥ e
(http://lsp.nwu.edu.cn/tcmsp.php) T %% B Jit B FAYE A% B8 f ) = 4E 5589 B IR 128 pdb %X, S A Auto-
dock BAFEAT 70 708, TR HEEARE. ] PyMol2.6.2 Bk A s SR AL S B i 0 5B SR R AAREAZ O B A
EERHER AR, #AT AR S T

3. &R
3.1 EEHFERSEIEREA

&8 TCMSP $#ig &, fiik Y 10 FRpRALIE MR 2y, WAL 1. [FIRS, @it TCMSP %4 22 BL & Uniprot
BAREE, K15 194 ANELEI1E RS0 5

Table 1. Active ingredient information

®= 1 BYERSER

MOL ID B RSy HARAIRI I ZE(OB)% 252451 (DL)
MOL000006 REBEZR 36.16 0.25
MOL000098 LS 46.43 0.28
MOL000358 B3 S 2 36.91 0.75
MOL000492 OUIES S 54.83 0.24
MOL002259 R 2 PP T 26T T 41.65 0.63
MOL 002268 KRR 47.07 0.28
MOL 002280 KFHR-8-0-5-D-(6"- 58 J= Bk FiE ) i 261 i HF 43.02 0.74
MOL013281 6,8- JRHE-7- F 4 5 R 35.83 0.21
MOL013287 B S 106.21 0.19
MOL013288 TR 58.01 0.75

3.2. OP ¥ A fifi%k

7£ GeneCards. OMIM ##E a2, SR & “osteoporosis” , £ H G USR5 OP AR At
7792 Ao WGREACE EIE TR RE S S OP SHE SN Venny 2.1 BU1F, e 20 e R & LA RS 4 L K]
it 164 14~

33. R “HE - B - BR - KRS WEE

W PRALIA Ry KA B HE s 3N Cytoscape 3.10.0 %, g “pRAL - WIS - ¥R - B BB A
AE” P, WK 1.
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Figure 1. “Traditional Chinese medicine-component-target-disease” network diagram

1 “h#h- gy - 8 - R MEE

3.4. PP (&

FIF STRING 4 g , K Je AL 5 B BB A E 52 ek IR i A 3RAS PPI 4%, iZ M 2% 3L A 164 17 A1,
1383 %iZi. ¥ PPI M5 N\ Cytoscape 3.10.0 ¥ ff, @it Centiscape 2.2 #if-#ffi e BIE (H A0
225.09803921568565, %% 1.0 % 0.002747342193410298, JZ{H 18.07843137254902), ¥ S ¥k Ti%MME
PIHE VB NAZ DR i, 1B B 27 ANghiri 255 MUK, LI 2. 78 27 MR s, & $EET 5 A
YE MR, 20518 IL6. AKT1. IL1IB. JUN. TNF.

Figure 2. Core targets selected based on Cytoscape 3.10
2. ETF Cytoscape 3.10 FFiEH I DR =

35.GO 1 KEGG BESTER

7t DAVID ¥ 4N 27 Mz0#E AT, 34T GO 5 KEGG EHE0#T. 1E GO s, il (BP)
FF5 325 A~ 441453 (CC) 28 NLA K 65 AN T IhRE(MF), MATEREL =& o P &/ MAHT 10 A7, I
AfE PR =4 H0RE, WA 3. BP FEH5 7 miRNA S IE AT . SRR MIIE FiES . %ok
PEPERIB NS CC#ERE T S EARME A, UMAMAIRR . AN XIREE; MF G35 H [ F 8
Gho . RS S . DNA Z5 & BE R nm 7iE eSS . KEGG BT, (59 lIKIt 134 4, T B RIE
TR BRI RORE ) AGE-RAGE {5588 I XSk FEEILSE . K aT 20 245 58K 5\ Ak
B¥a, efgaE, WE 4.
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Figure 3. GO functional enrichment analysis results
3. GO gt ZE AL
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Figure 4. KEGG pathway enrichment analysis results
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3.6. ST FIHEER

ML “HRZy - gy - B - BT ML EAERT 5 RITE RS PP NS R B R R 5 AN S EEAR
ST RS T X2 (1E 5)

—JEYNEAR RN SZ AR — 2 45 ST ERT 25 & 88 < —4.25 keal/mol, 47 BT I 45 Aim T 45 &g <
—5.0 kcal/mol, 7 3BZIMI45 G TER 45 &8 < —7.0 keal/mol [16]. AutoDock X #5455 R i H & 45 &
f€) <-5.0kcal/mol, $ER4iAfaetE Rif. SRH PyMol X454 BEf AR 3 418 A9t Ar nl Ak e (]
6).

6,8-Dihydroxy-7-methoxyxanthone -
beta-sitosterol

Physovenine -

keal/mol

luteolin-  -5.47
@
=

Figure 5. Main active ingredient-core target binding energy
5. EEEMMS - LR ARE

quercetin

v
&
)
o

IL-1B

T1
JUN -
TNF

(B) -2 &5 BE-JUN 431X} 32

DOI: 10.12677/acm.2025.1592629 1345 I3 PR [ 27 3


https://doi.org/10.12677/acm.2025.1592629

&R, Mg
(C) -4 i BF-1L6 737X 45
Figure 6. Diagram of the docking mode between the main active ingredients and key targets
6. EEEMM S SRR ERRE
4. g

AR T FH X 28 24 B 25 R0 o3 TR, W PR ALE ST B B AARE B2 T HLEEAT TIRAIR . Bk
i ige R AL PR OSSR R A, R B . MR R . RRELRSE, T E RS, BE, @R
B E 15 PUBAAGE KW R RS RO IR I SR . B, M “rhdh - gy - BE R - R W)
2%, FHOmiE A O S, 0 IL-6+ IL-18. TNF Z5. JEid GO Fl KEGG 43#7, 7~ 1 Frds KAyt f2
DA AS 58 i, ELFR AR G (AR A 3R-17 {5 5 B SR S IR -1 15 5B M % i » I Autodock
BAFREAT TR

4.1, [RBGAETT B RAEREIER 5 24

OB AL i3 HH (TG I B B 2 B EIRITIE . p-0 SR et E B Ry 2 —, —Ff
RIRMEY S, A SIHEEARLL, BAEPEML. Pk, BIELESRESEM, ONILEF R
PRI RN AR B T AR IR 17] [18] B4 S8 BT VR 45 P 3 BAR BAE X B T A 5 B WA
(RORSHE AT o EE TR THT -4 S5 I v e o o o ) e R MM ) A s (R 33 1 oo A 5 i e
Rk, HETTRIETE RS B A ER[17]. iIX— RIS BARH th Bl - Bl P o e B R i
PARIF R EEIAY” (HESARS G, PR p-0 AT fEIEI 2 1B — REPRES RS R EH . 7EE TRk
T, B4 SSEEROAE IR AR . BESRI, A4 S BEREASIE I N PR BRI AR EF (CAMP) 5 5@ %
PARAZIRF kB (NF-xB)f5 5l P S (ks 50 1, b mi st i an i nid s . s Ihig[19].
UEAh, g2 I B SRERER AR R4 B R 0, IR A8 R DL HE SR R B M A T, JRTELE
Senth F U AR R PR, AEREE A SIS P [20] . Mt RV — M 2 A T R P 2R
W SRR, B PUEAL. PUE. DU AN A R, AT P R R R S 4 AT
i, RIEDUE FRBATIRL[21] [22]. WFFCRIA[22], Hit5 2 AT idid Wnt/s-catenin i@ . BMP/SMAD/RUNX2
PR B 38 T A RS 5404, 4% OPGIRANKL/RANK ZR Geii /b it i 4 B A AL AL, I MR A o 141,
Wl R I AR PR TT B 5 M3l S 2 A DG [21] o W Fe 3R HL ] S 1 35 il A i i 4 R 5 2
fiE, (A2 5B RGAE TR RNETT . ARRE R AR R IIETER Y, AR B RAENE T AL 5
PEA(ROS)KT, 1 R0 AN A SIS 1, i A R B )i — Ao FLE B IR [23] . Stk
b, AR 2RI AT I i R T FE SR T AR AR A RIA, (s b, RAEUE R TE 6]

4.2. [RBGATT B RAERN XRE R 24
MITFE 45 SR v i 14 Y PR S SR ) TR AN BB B BB RARE AR AL 3R L 1 BRIV e IL-18 1

DOI: 10.12677/acm.2025.1592629 1346 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1592629

MG, MtEk

— T 5 B IR USRI R -, AR AR AP AR P SIZEG 38 A IE S T I S R R A A SR RO R . 1L
18 FoFE WA AR B 32 B8 5 i 4% RANKL 1 OPG [H#8iA K seBi[24]. B Aehs L i RANKL (#7774 3F
RS, A #E] OPG [MERIA, it Te 41255 RANKL BH TR & 4 A H 44 (1 70 A sl 1XFh « B
¥ RANKL + 1] OPG” WX H AL, W35 G50 1 B AR AR S 5, B 4 B e T ORIV AL i
THEFRFAE MAh, 1L-18 nRIEE AT AR R B B T RS 2 1 R O 0 R i A RS2 2 7],
7 IL-18 B R 3t —25 nide W G FE[25] . 1L-6 2 B 4 5 P A AZ oA R 22—, S e S8 W A A
FRAE, FEE FRBAAAE A AL e S B/ FH[26] [27]. Scheidt 25850 K FI[28], EB BRERAAGE ZotEh, 16
W IL-6 K544 517 10 S0 BRFEE R IEA, HIXFHOCHEIEROCT A R N EE . TNF-
o FEEGAME RS “f2” 5“7 FFFMMEIEM[29]. —J71H, TNF-a A58 (2 2 A 40 % Bk
BRSO R . E RS I IL-1 1 RANKL FIERIE, M am g ol #2; RN, el /E A T 40 i an
s, R ThRE A B . 57— 5 TH, TNF-o 04775 R A1 400 B 3k 188 0 R 1 67 1 R 42 AL
#[10]. WFFERIL, TNF-a AlEE S NF-xB pl00 HIFRE, 0G0 E 40 o AH 5SS 5l %, MmifE—
S TR P I ) A8 B 400 P P st R A R [30] o

4.3. [RBLGATT & BERIAME R X RIS BB 4

tH KEGG 8% & & Rnl ki, JRAUAYT B B AARE 3 2205 SO il % . A4 %-17 558
B BT -1 S Sl E 2 ANME SIEE . RS Sl IE T 2 Mgt g S R, e AR
SRR OCEEAE o BEAUERIA[3L], A R TT LASE I i 22 Al A R, U LR S A B
() PRSP A8, St 20 B P Vs A T B 2L AR e IR, s 20 B m DA 7% - ) 78 5 4 e ) g 7 4 i
AR T A AL, HE B EI S G ST IL-17 (5 58k X RANKL. TGF-g K T kis, it
2 W A 2R R S S A, BRI SR RSO FE[32] . HIF-1 15 538 I 7 SR R A PR A 1 P D B4
[20]. HIF-1 {EA 20 MR SR AR M B R R T, B HIF-1a 1 HIF-18 4B 7E B R4k, HIF-
lo VERIJE N EEH, ol 2R 25 08 AR B 40 A R B A o Te I, RSB B oA
S0y 5 R 5 0 P4 R OGBS S5 X A [33]

5. &hig

25 ERR, FEAATREE IL-6. AKTL. IL-18. JUN. TNF 58 B0 5, 3 il .. e =
A7 (E 5. SR SN TS SIE RS L S S, AT AORE SN IR A B R LUV T R
BRAAIE o o TS5 it — 20 S0 7 FE RO B RSN RE T E VR T MR, X e SRt — B F 50 R R FR AL
VE N R R RARE T CE TG 7 25 W it 7 Be JEat . AR, AIREFAN R T MW FE S B3R FEALEE OP JAYT
HEVER, N T PG SERRACR, BT B SRR 7T 51k R M2 LAETALE .
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