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Abstract

Objective: To investigate the active components, therapeutic targets, and molecular mechanisms of
Qinggu Xiaoci Granules (QGXCG) in treating cervical spondylosis (CS), providing a theoretical foun-
dation for clinical application. Methods: Active components and targets of QGXCG were screened
using TCMSP, HERB, and SwissADME databases. CS-related targets were retrieved from GeneCards
and OMIM databases. Potential therapeutic targets were identified through intersection analysis. A
“herb-component-target” network was constructed via Cytoscape software, with key active compo-
nents screened by network topology analysis. Protein-protein interaction (PPI) networks were gen-
erated using STRING to identify core targets. Functional enrichment analysis (GO and KEGG) was
performed via DAVID to predict mechanisms. Molecular docking validation of key components and
core targets was conducted using AutoDock Vina. Results: We identified 220 active components, 322
potential drug targets, and 788 disease-related targets, yielding 31 intersection targets. Network
analysis revealed 10 key active components (e.g., quercetin, kaempferol, luteolin, tanshinone I1A)
and 8 core targets (IL-6, TNF, IL-1B, CCL2, PTGS2). GO/KEGG enrichment indicated significant asso-
ciations with inflammation regulation, vascular contraction, IL-17 signaling pathway, and TNF sig-
naling pathway. Molecular docking confirmed strong binding affinity between key components and
core targets. Conclusion: QGXCG exerts anti-inflammatory, analgesic, and vasomodulatory effects
through active components (e.g., quercetin, kaempferol, tanshinone I1A) that modulate core targets
(IL-6, TNF, IL-1B, CCL2, PTGS2) and regulate IL-17/TNF signaling pathways. This study elucidates
the multi-component, multi-target, multi-pathway mechanism of QGXCG against CS at the molecular
level, supporting its clinical translation and further experimental validation.

Keywords

Qinggu Xiaoci Granules, Cervical Spondylosis, Network Pharmacology, Molecular Docking,
Molecular Mechanism

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. =R

FHER (Cervical Spondylosis, CS)/&—FiE M. HEATHERIZIMERBAT MM, WK RIREEIEX 60%, 4f
RIS AT 1] B8 T R N SHE S 2y B S5 52 PR SUHE S R UL DA S s LSS [RI R P 1 Sk 22
Wots, MR, FEMS SRR, SR E ARG R R [2]. CS MIRRALEIE 2, ¥ R a2 k. Bhif . 18155 5.
RYPLPEIE . SER . BRI I S OB R A 2 I R L EE I [3]. IR b, BUHERG 73 A3y, iR
AL CERERL. MEZhKAY, AR, R RS, HAP SRR E AT W[4, BIT A NTFAREAE
FARWE, EFRGITTORELY . MERTT. B3TE. M) SR EEESES]. DRPAE/BHEE
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By 2RSS, 1R CS IRIT R R IE EEEH 6],

HHERIAH CS J& “JRIE” Jalk, NN AR B, BN SRS N 2 ST,
HORTHTE, AR, WAV AL 84 N REIE[ 7] 155 T FUBURL (L2 ) 7 Z 20082552A)
A FEERERNGIT CS M ARG, BmftS. B, 416, Ah g ffd. BER AL,
Sy, HEA R, HAMBITE. SR, @I/ 28], R RR, %7 At S & MEs il
RUSHERTIEIR, I PRYT 2 ), AR EARAE FHLE] M AR B BA[O]. DRI, AW FUADLR FH X 2% 24 31 22 U7 V5,
GEA T RHEIRAE, RGHRTHE B W HERIIATT CS MIBES THLH, N5 gL sei SR S e .

2. #REFE
2.1. MEHEE

2.1.1. SEETHR BN E MR U SR B 28 A T

K o2 RS 25 A 1 5 9y BT & (TCMSP, http:/temspw.com/temsp.php) T B 34 5l SokL(41 75 -
P2, WK, 446 fhps S, Mokd. BURAL. s, HIEDBRIE TR AR A 15EE D IRAE AR
£ (OB) > 30% M1 24 #E(DL) > 0.18 ik 25 1H[10], 1% MIETE A 251 248 25 B4R Fe )12 R A, B ED
it BA RO R 25 R e RV AR TR Ty, NI i 5 2R A R T Stk o R4 i 2 R WSS T
TCMSP %45, 21 HERB (http:/herb.ac.cn/) $iili PER R HAL G W) . 0 HERB B R fHL &, lk—0
FIFH SwissADME (http:/www.swissadme.ch/) £ 4 B #EAT i % : AL B BN 2 LA R 254 AL G AN 55
Mr: (1) B MiERI(GI absorption) T4y “High” 5 (2) 7E Lipinski. Ghose. Veber. Egan. Muegge FLf}
2GR T R, DRI “Yes” [11]. BfJ5, JBil SwissTargetPrediction
(http://www.swisstargetprediction.ch/)Hfs 2 Tl ik Br i 16 5 46 S P T AEAE I BE 2. 85 P R TR
RIS ER, XHEJG, FIH UniProt (https:/www.uniprot.org/) & 2 4t —briEAl N TE B FE R 44 K .

2.1.2. FiERRAEHE B IREY

FIH GeneCards (https://www.genecards.org/)F17E 28 A\ 5 7 4 /R i A% $0 45 75 (OMIM: https://omim.org/)
62 A 1] “cervical spondylosis (#HES)” Fll “cervical spondylotic radiculopathy (f#H1Z5 4R ) £0HERR)”
SREVBOR A L . AP PERT R R, S LHGHE, &AM 3 R .

2.1.3. BYEHEHIZSERHIRE
REIRAT BT T RIBUREL R i 5 O R LR, 35T Jvenn 7E26T &

H 2~

(https://www.bioinformatics.com.cn/static/others/jvenn_en/example.html)$R1538 248 5 JE (K .

2.1.4. PEA-FEMERL -5 A 4R B M B R TR R 2 T i

B 25 oy e S N RE S5 B SN Cytoscape 3.10.1, R “Hrzh - 3ETE RS - A7 W%, BE1T
&bt tHE W Degre {8, S Degre fH K/ EIE B RIBRLIG ST CS HRHIEE RN« 23R $h
Z 41 Degree BEA)A TR 7 I 286 i B P4 gy (01 A0, (F AN S BOdE 420 2, SRR 5 19 RUAE I 28 A
B SE JRR-IE . AW FC R FZ AR VM E AV IR, IR B, HAEM S 258 % b
TR ERZ O R [12]

2.1.5. EERMBEEER (PP EHE R X B < ik

B 3% O 153 5 9 B RS SR E IR 4% 25 STRING %4 2 (https://string-db.org/), ## PPT I Z% (4 F
Homo sapiens; HAKEAETFSr: 0.4; PRk S HCT &) B45 R(TSV #%30)F A Cytoscape 3.10.1 #1725 31
59347, [FIFELL Degre B K /NG G BAZ o R
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2.1.6. GO 5 KEGG R EE S

X — I A8 SR MR R AT B R A A 10 (GO) Dy e B 2 20 ANt 1 Bk D] 45 2k DR 20 1 FH4: i (KEGG) il
H O EHr. (/] DAVID %45 & (hitps:/david.nciferf.gov/summary jsp) 58 J& 73 #7 (F ] 45 IR 7 -
OFFICIAL_GENE_SYMBOL; #)#f: Homo sapiens). GO 73 #ifits A Vid F2(BP). 4473 (CC)M 4T
NEEMF) = A2, 2 AE IR E £ LR s HT 10 T2k H . KEGG I8 B2 ige B 97 1235 AH ¢
IHT 10 25IEE%, T2 DB E E NSl B RS FdE i EYE BEEL TS
(http://www.bioinformatics.com.cn/)iF 4T 7] ¥4k, o

2.1.7. S FRHE

i3 PubChem (45 % (https:/pubchem.ncbi.nlm.nih. gov) SRS - 1H R RBURLZ L i 73 i) SDF 254 ST A
£ PyMOL 2.1.0 8% #79 PDB #% . %08 s B H 458 )\ RCSB PDB %4  (hitp:/www.resb.org/) B
#, FIFH PyMOL 2.1.0 £BR/KDT S/ THUA . #H AutoDock Tools 1.5.6 X85 [ AT in & AL R H A
Srhc, fRA7FN PDBQT %K. DASE S OS2 SEPE R LA, 83T PyRx “F & 1) AutoDock Vina 2.0
RSB MBI 4 5. HZ& KN Discovery Studio 2019 AIMAL /> TR HELE B, MR- 24K H
YRR

3. 458
3.1, FEEERIBURLE M R 4 I B 25 RS s S e T

WA TCMSP 5 HERB ##52, Lk 220 MEMEAAY . R Uniprot Z0HE B pn v A0 #E 25 5 ]
SRR, K15 322 MBTEZIYHE S . 4 GeneCards Al OMIM $¥8 ERG 2, #fisE 788 ANHiMER A Sl . 24
W - PR S AZ AT S 31 AN RIFE SO 1), SRR A R T AU V6 T STUMES R T A 4 F A
=

T B T A AR HHER

Figure 1. Venn diagram of intersecting targets between
drugs and diseases
E 1. Y5 ERXEESFR

3.2. “Hh#h - RS - R MG ERER KRIEMER SR

FEF IR S ST N K &R, SR Cytoscape 3.10.1 #@HAL5 576 AN AT 3857 4514 1) EAE M4
(L 2) o R ZE R FN 0BT S , E 42 (Degree) > 31 1Y I8 Al 73 B0 15 - Mt 2 2 (quercetin) £ 41 R (hexadecanoic
acid) 1% (kaempferol). A B 5 2 (luteolin). FFZ: i 1IA(tanshinone iia). J}Zl(salviolone). 7-O-Hi &
FE T2 1 % (7-O-methylisomucronulatol)«  (-)-fth % T* ((-)-Tabernemontanine) . 7- B 48 % -2- H 3 S5t 32 i (7-
Methoxy-2-methyl isoflavone) S #ill } % (naringenin), ‘A1 17ETE B 8 B RURL 6 7 200HE S5 IR R v m] Re 4 s
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Figure 2. “traditional Chinese medicine-active components-targets” network
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31 ANAZEERE S 2 STRING i JFE M @ 9)25 PP M (ILIE] 3), Cytoscape RIAIAL G TR 29 AN A
246 ZINHEAEEILIE 4). 44T LUEREFE (Degree) > 21 NBME Ak 8 MZ 0L A IL-6. TNF.
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Figure 3. STRING preliminary protein-protein interaction network
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Figure 4. PPI protein-protein interaction network

4. PPl ZEEEEE

Table 1. Topological analysis information of the PPI network

= 1. PPl MEHIRIN IR 2

s TR FE{H (degree) Bl A0 (CC) A HLTEBC)
TNF Ji R IR S R 1 116 0.817679558 0.032946845
IL-6 4 %-6 116 0.822222222 0.03966169
IL-18 B4R FE-18 114 0.813186813 0.035808776
PTGS2 AT 51 R 2 P9 I SR AL A 1 2 112 0.795698925 0.030328015
CCL2 C-C H et A1k 2 108 0.787234043 0.027474459
HIF1A KEEFHET la 102 0.755102041 0.026339452
TGFB1 AR FT g1 102 0.758974359 0.014350159
IFNG FMEKy 101 0.755102041 0.027332431

3.4. EYITHEEEE

3.4.1. GO EEThEEE Lo

X - B ASHRFEREAT GO 40 #, Jh¥ssE 1757 Kk EBE %K H(P < 0.05). 34 BP H 1638 %, &
F5 5 [ L4 (vasoconstriction) ‘151 15 (regulation of tube diameter). Il B 12 4 (blood vessel diam-
eter maintenance). ‘&R &5 1) KN T (regulation of tube size) & %8 < )% 1] 77 (regulation of inflammatory re-
sponse)Zs; CCH 33 %, & & % T (membrane raft). [F1#[X (membrane microdomain)F1/) & (caveola)
ZELER); MF 5 86 2k, JHEVS K4l i IR -1l P (cytokine activity). ZHAEIK T 524K 45 & (cytokine receptor

DOI: 10.12677/acm.2026.161053 379 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.161053

SEVE

binding) A 52 A B A4 15 P (receptor ligand activity)%5. [ 5 R =254 P EHHEAHT 10 EE%E .

GO Results of Three Ontologies

vasoconstriction

regulation of tube diameter = (E;Z

blood vessel diameter maintenance - e
regulation of tube size

response to lipopolysaccharide

vascular process in circulatory system
response to molecule of bacterial origin
regulation of inflammatory response
positive regulation of cytokine production
positive regulation of smooth muscle cell proliferation
membrane raft

membrane microdomain

caveola

plasma membrane raft

endoplasmic reticulum lumen

axon cytoplasm

multivesicular body

organelle outer membrane

outer membrane

neuron projection cytoplasm

cytokine activity

cytokine receptor binding

receptor ligand activity

signaling receptor activator activity
integrin binding

ATPase binding

steroid binding

phosphatidylinositol phospholipase C activity
phospholipase C activity

tumor necrosis factor receptor binding

) 10 15
Enrichment Score

Figure 5. Top 10 GO functional enrichment analysis chart
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3.4.2.KEGG BEREES
HEHE 5 ) KEGG T4 5E 94 46 WM (P < 0.05). & 7 SoR PAEAT 10 FAZCIEE, (4% 1L-17
&5 1@ (IL-17 signaling pathway)~ TNF {5 5@ % (TNF signaling pathway). ## /K% 3£ & i o ff] AGE-RAGE
&5 I8 % (AGE-RAGE signaling pathway in diabetic complications). 5% &|#E— 5 5 8 S8 $ 1 55 8 1% 1) 15
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Figure 6. Top 10 KEGG pathway enrichment analysis chart
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R IE W £ 2 3 S TN 45 SR B T RE P, A SR A TR R AR FAZ S 1 oy 5 R B AR
(AH ELAE o e HL PPT W28 izt (1) 5 b ZEEVE R (MR 22 L BRARIR . IR AR ELE | FHS1 11A)
5 5 MZOHESIL-6. TNF. IL-1B. CCL2. PTGS2)i#EAT4r TX4570 4, FIIELIR T 456 H ligess R
(1 8)o 4454 H HAEAK T —5 keal/mol B, REABCAE - SZAREAAAE RIFSEA )5 KT —7 keal/mol W27~ H
Bomgsi Gk, 18 25 HorFxiiEd, RZHAENLEE HHEREZEKT -7 keal/mol (FHMEH: —7.6
keal/mol), IESEAZCiE s 538 VR A AAEAE R R M 1456 . i — @i Discovery Studio 2019 X 5i5%
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Figure 8. Binding free energy heatmap
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Figure 9. Partial molecular docking binding 3D diagram
B 9. B o FIHELR 3D

4. i1ig

Bl X2 R 1= i (0 R 5 R R, AATTIAR RS A TAE 7 Uk 42 7 31k, CS IR ML B
BT, EERR R W AEVE BT [13] [14]. 5 B R RORLE 1 F AT 5T R AR IR ST R A Y S R A
BEMRERIT . AJTHFES. EE. 446, HAb. sl M. BRAL. 408, HE k2G4, J7h
FH& . G MARs; S SIRIE; Fh. Sl MRS s R . SR, BE “HERFET ZW
DR Ay, R ANRE G B HERANEZ), Zoibim. U7 BRI AR, s by
2. Ho, AMRVE N R, BG4 0 R E ], R EEENS I IR “CEEES,
BLAEFT” KT R 8 AR Y. DL SO E R LA E IR R . AR, AR
TTEUO 2%, FARIIAE FOAL A ) B o ASHIE S0 90 2% 24 B2 003 0 I T8, R 1 “ 25 -
gy - HES . C“HEAN - EENAEAER” SEMEL, RNERUTE B BRI T S0 00 R
B R L o

TR T A SR 5 i DL 2R B, 0 R I, AP AR B SME R A5, B2 40 R RO & 4 1k IR 7
N FHAMIESIR[15]. FREY], IL-1. IL-6. IL-18. TNF-a 2R KK THIRIE[16] [17], LA 3
NO. ET. IgA. IgM. IgG. C3. C4. PGE, EHI&E¥S CS KIRFIFF[18] [19]. PGE;y /EAME KA
i, ORI INE CS JE1E[18]. NO WHTE N M BT i 0 IR £ B4 15[ 19]. CS B C3. C4 kT
WA, T IgA. IgM. IgG I T IE# A[20].

WX & 25 H 2E TN HY 8 NVERAE SGHERE 5. TL-6. TNF. IL-1B. CCL2. PTGS2. TGFBI. HIF1A. IFNG,
A BE AT B T R BURLIG 7 S0UHE I (A% 0B 05 . PTGS2 st R AT SRR R AEM B L, 5 RIERE 253
FHOC, IEOE NF-xB 5 5%, ZIESAPR G E L A21]. N PTGS2 A B TR &RE R B, i
MM/ PGE, 4 H[22]. CCL2 4fith (1) B k% 40 Bk fh 2 -1 (MCP-1) & — P B ZE 1) 28 hE b R 7, vl 5] S5
AN 55 S B A M 2R RAETT AL, 7E CS HIRAEFIAEE b, s ik 2 il =) 30 J0E S S AN 23 IR 23 ]
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