Advances in Clinical Medicine IfiRE2£3EFE, 2025, 15(11), 2039-2046 Hans X
Published Online November 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15113317

E:F 0 48 2538 3 F1 43 F X RV L BC ML Bk & 57
AT BBK R RE (L HLE

EFE', AEL”

VRRTL PR 2R A e, BRI R R
PRI BRI R S R, SREIT IS /R

Weks HiH: 20254E10H18H; FAHM: 2025411 A11H; KA HM: 2025411 H21H

wm B

BT B B A R EMEF (LQXMH) A A SIBKHEREREAL (AS) 2 FHLE], RAEAMKHE 545 FrEs
Ao BITEATCMSP. HERBEIEE, 456 UniportHE ZE Xt 259035 P i 7 K FHFEAR BEAT I Fi 2t R A v
fRAbTE; ASHEOCHEE 5 [E Bf MGeneCards. OMIMFITTDEIE EFKEL, WiERX X oHHEESE/ENE .
GOTHREEBRAKEGGER EE /TR T DavidBigFE, T4 FXHERIENf#H T AutodockToolsiKk
R4 R ER, LQXMH)F 126 FE R4 (RFEIRRE AR E) W iEE 320 ME R A, H+ XGAPDH.
AKT1. IL6ZCEE i . BT R T AN E SEREVIFS, WAGE-RAGEF ST, REMAH
B, MR /1%¥MEE . A TFRERRER, AURSE5 EREANSE SRR T . XERIEH,
LQXMHJ /] BB AT AR R BB MBI A MR SN S R - A - SREHEEA,
RIEGIASIER . BB R )E SR AN FERLQXMH] (K25 3000 R R A/ FI WL B R4 T EE MBI

KT
REMBAR, SRR, WA, SFatE, 59E%

Mechanism of Longqi Xuemai Heji in
Treating Atherosclerosis Based on
Network Pharmacology and
Molecular Docking

Mengyuan Ji!, Haichun Zhou?*

1Graduate School of Heilongjiang University of Chinese Medicine, Harbin Heilongjiang
2The Fourth Affiliated Hospital of Heilongjiang University of Chinese Medicine, Harbin Heilongjiang

EIEE .

SCEES| A, WL T 2% 2R AR AN ) TR A WLk A VR T SRR RERE A LA . PR R A R,
2025, 15(11): 2039-2046. DOI: 10.12677/acm.2025.15113317


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15113317
https://doi.org/10.12677/acm.2025.15113317
https://www.hanspub.org/

WEAEIA, A Al

Received: October 18, 2025; accepted: November 11, 2025; published: November 21, 2025

Abstract

This paper studies the molecular mechanism of Longqi Xuemai Heji (LQXMH]J), a classic Chinese
herbal formula, in treating atherosclerosis (AS) using network pharmacology and molecular dock-
ing approaches. Active components and their targets were identified using the TCMSP and HERB
databases, and gene standardization was subsequently performed through the UniProt database.
Using the gene Cards, OMIM, and TTD databases as the source, an intersection analysis was used to
construct a protein-protein interaction network for the AS-related targets. (GO) Ontology (GO) func-
tional annotation and KEGG pathway enrichment analysis were done using the DAVID database and
molecular docking validation was done using AutodockTools software. The data show that 126 ac-
tive components in LQXMH]J (including quercetin, luteolin, etc.) regulate 329 possible targets, with
important targets involving GAPDH, AKT1, IL6, and others. Pathway analysis linked its mechanism
to AGE-RAGE signaling, lipid metabolism problems, and hemodynamic changes. A significant amount
of binding affinities was found between the target proteins and the active components in molecular
docking. These data show that LQXMH] may exert anti-AS effects through multi-component, multi-
target, multi-pathway synergistic effects, modulating inflammatory responses and improving mi-
crocirculation and blood flow properties. This work lays a theoretical basis for further research into
LQXMH]J’s pharmacodynamic basis and mechanism of action.
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b BR B ok S AR B A 1 o JIRE T A DAyl R 6 AL B0 ML R R0, HLAZ Lo FATL A 7 T T8 AN R B ik
SOREREALIEAZ[ 1] AT AR AR, O U8 S 5 HFAE Lo T BUR A SET I E R A, a0
O MV A T A 4 BE T R R B 20 o~ (2] F AT LRGSR LLR IR . DUMLBes R EE . Pk, i
REGENTFEFBL, BORTUUIEZE S KRG HE SR [3], (HX T AR BhiG T, o 2 B 1 e,
2V, MFTIRR . HEBEAEIT 5N R R I0EE . I T 1 BIE R EB TSR (&
MRECEE) APPSRV T FI[4]. 207 L EONEE Sy, BAEANTSIEM, RIS, 4
FERNBEA, A S AR FORCR . AT IR (e MRS, A SR 1L <. AN Tz iRy
RE MBI 28 67570, AN E L, A 2002 BRI RBT FE[ 5 [IESEH X Sk FEREAL ) 225 7R, e
A ROR BT FERSIIGRFHEAL I Z IR . MR ESm, HAERIbLS R 1 2
By 2L BRI R 2 AR, SR R IL S . BRI R A R R T —
SeHRR, QLRI AR, PEUEEE SRS AT AN, MELARTE . A IS R T —— I &R, A
B LRI, AW TCANGR G AR 2B 22 5 00 TSI i, MEETERY . ERIBE R KBRS
SIBRAEHAT RGN, AFBI D TAHEROR, IR S IL-6. TNF-o S50 L R4, DGR T
AR TEENE[6]. WEARAAERRIME, AWMAKRE L AMHIE TN “HVTaFim” (EFIPLEE, W] MBS
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2.1. THEBHIR S RS

1HIE TCMSP %4 2 (P HE: https://www.tcmsp-e.com/) A1 HERB #4f Z2(M 31k : http://herb.ac.cn/)ifF (T &
o KRS LQXMHI MM H 255y, M4 A s b 8 10 AR AE YR H BE(OB) > 30% 12525 #E(DL) >
0.18, HIEHIET http:/herb.ac.cn/. £ RGiTFik LQXMHI F{ 12 Fhoh 253F 1 a2y Mo HAE PSR S, [
i SO B P I 0 PO 2 A SRR I, B T 75 2 ) 245 W0 8 k5 258 B Uniprot 248 1% (https://www .uniprot.org/)
BT PR AL EE, DASREUH N bR AESE R 4 8K Bl fS, FIH Cytoscape3.7.1 Bifth, #4265 il s S #E s (5 B
HHATES, MR — RN RS T
2.2. 3REN AS RS S

Genecards {4 % (https://www.genecards.org/)Fl OMIM %4 /% (https://www.omim.org/) LA &2 TTD %4
FE(HTTPS). https:/db.idrblab.net/ttd) %, 43 Al%i A Atherosclerosis, IRHUFHIC B Ax. F =43 A FF5F
BT EEALIE, KRk ) LQXMH) ¥ 58 5 697 5 55 R AU T2 R AE, I3RS LQXMHI 697
AS [ A A
2.3. & ‘P - PR

£ Cytoscape BAFH F AWML SAE S, Hd “29W8E R MER” , PRI B BCr FIEE RO AR
2.4. HEEAEIEMEHIFEZ DR

STRING ##f FE(12.0) H T2 F1 i 22 . 28 430 Hr o 1 S04 e 49 2 1) DG 8 B AREE N 7 #I (HTTPS) F A
BFELEF- & L. hitps:/en.string-db.org/, AT 2% 9 A\ (homo sapiens), HEA B1% B A5 FEF{E# N 0.9,
FBRANALAT i, DA SR L& a] Sk, SARIG/E Cytoscape A7 5N BT 3RAS 1 2 1 o AR ELAE F Bdis (A
3.7.1), FIH CytoNCA HfFiAT IZE PN AT o P02 HR R Co R 42 L 2 B O S5 s B A o P R AR R T
SELRAR I AN 1) o

25. BERAFGO)SRBEFSEFEAENEBKEGG)ERS T

IKFE david EdE E (https:/david.nciferf.gov/), ¥ P <0.05 ik Nk &4E, #% P 3T HEE . AT A
1R (Go) I #FE A 5 7 4 K 4 (KEGG) I & 0T GO & T E £ FE(BP), 45 (CC),
7T HE(MF).

2.6. FIHHERE

1E Pubchem %4 % (https://pubchem.ncbi.nlm.nih.gov/) H A6 22 #E 1 FE R R ZGW000 5 44 - iRy, $REL
HE AT =4l A 454, S\ AutodockTools1.5.7 #4F, #EATRAKINA. Bl Fxtis. itE4 Gt E
B2 .

3. 58
3.1. YRS REANTFEREE R
fE TCMSP ', HERB %4 FEf6 & 5 LQXMHI12 BR 25 vE a7y, AR 17 Wk, Z048 18 k.

I
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AS HIEIRSERR 7L GeneCards 208 . OMIM (i TTD 4 2 PG R B KT, 7RSI 3 RIE
HIFERE b, 4208 P HEPIRIE 1, S5 I% 1771 DN, FLrp SRR S 1771 A Wl 1 R iR
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Figure 1. Venn diagram of drug disease target intersection
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3.3. REMEHSE

FIF Cytoscape3.7.1 A& “ 2 - W PR - ¥R N4 ” B, H CytoNCA JE AR R 1
FEAR, sy (%) AL R WHAZ R 7 7E N 25 B R AR R OK,  [RIE,  CytoCoconteclin 444 A+ (14 B% 7 ELFE K7
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Figure 1. Venn diagram of drug disease target intersection

= 1. BIHRIR ST B R R RIR

T hX 4 WEWBFR EE IR
E Wiz 2% quercetin 451 AR N i A
C KRB E luteolin 214 AR YRS Sl R4 ]
A B-1r B I beta-sitosterol 190 2484 IERk ARATEER:
D L 72 kaempferol 186 AR
DL7 TE M4 xanthine 113 i) A
HHP1 EHE LRE noradrenaline 108 B
(69)-6-(FHFE)-1,6-— ¥ (6S)-6-(hydroxymethyl)-1,6-dimethyl
DS10 -8,9- " &-TH-Z5JF[8,7-¢] -8,9-dihydro-7H-naphtho [8,7-g] 100 Pan
R IR -10,11- benzofuran-10,11-dione
DS11 FIZ B Danshenol B 100 P&
DS26 o N sclareol 100 F+&
F oA Stigmasterol 93 AR TEPNG]

3.4. PPI 4G AH0 38 R i D8RR Y
1E String12.0 IR FEFH S ARER S, DSRINEAFRMEEAEAME . FA CytosCape3.7.1 #KA{F#) 2
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Figure 2. (a) Key target PPI network; (b) Core target PPI network
2. (a) KHEELS PPIILE; (b) #LEER PPI 4%
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Figure 3. GO enrichment analysis chart
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Figure 4. KEGG enrichment analysis chart
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3.6. SFIHEWUELR

G F R VEE B HE s ORI SCHR i 7E B R A4 00 5 AL, 9 40 XPXemas R, Wk 2.
H, R E RS TPS3 (—9.4 keal/mol) 45 & (KIRE Ty Bk . HAR x4l 5 s .

Table 2. Molecular docking results
F 2. DFEER

#E4f8/(keal-mol ™)

I TR
GAPDH AKT1 IL6 TNF  TP53
it 3% 6.3 -69 86 -8.3
RBER —6.4 -72 -85 -8.4
B-AY ST 6.3 -7 -5.8 -8.5
Ll Z2 -6.1 -6.8 —19 -8.4
TIENS -5.1 -54 =59 -6
EHE ERE -5 -46 5.7 -6
(68)-6-(F% HIE)-1,6-— ! 2E-8,9- — S -TH-22 JF(8,7-¢] ~6.9 7 76 -9
R FHEAE-10,11-
20 B —6.6 -64 6.8 -8.5
g PN -6 -57 6.3 -7.6
o 6.8 -72  -6.6 -9.4
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Figure 5. Molecular docking model diagram
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EHEHBIR R T, RSB FEE L (Atherosclerosis, AS)#E AN “HassE” o “OMF” [7]. “BkE”
SR, HAZORIEALEIRTIHGN SRR, fEREEIRARR T, R R A 2 R AR
RS, R, JE SRR, RO, #mslROS TR, MiEEH. AMRWIES(EES
O . BIhEEMSO MR ETS, e S ORI I 20 H = (R 24 T sh Ak AR BEE) O AR S, AT BHL
FEOKEIRARBNIK), F1& “RUMABNANE” FIILR . 1GR ERIAMRI AR, 1X 3B i T A
P LS EE PR, SECS S SAE RIS . SRSt — DA MR R ThEE N %, iR ZE1E,
TR, R BRSO, IR 5 RPSRIAER . 40 CEMSEE Y Frin: “ooBERE, B imeE,
M, WIS A M JoARERE, Sl mE. ” ik, ARRE, 45 AS B, K
PEAEYRYT BRILL “ R3S AIRAIEEE” AFEA RN . FMBHIE FLiz 2 Db ad Ss o ARER 7, i DVAE
WRAENTZ, HEAETHSEE O FEAM. BB, H bR 24; LI EME N
2y, BERETG M IR, RETEASIG IESIRTHE P8 LLARAT . NS SR ML e SR A4 Bh 259, A
RAEVER, M TBESRE AL I RBOR s Mo e KBS, (ENFEAY), HiukE T oi@Hant, H
IEHEFR N . LQXMHD A27ERLEEAL BTy, 5 P& AR, Al R U iR AN SR, MARYE E
B BH, DAORHERBISE, (b mAkiiiE, FERIRIE O, &2 Bhsm AT AR, s R SR
WIZAT, BWOR MRl 2 AR AR AT AL O T M7, shae S5 M. 25 BT A Ziie &, &
Xt AS SEIMPEPFHL, FEFRIER S W BT, RS .

W2 ZG R 2L Ry TR B, LQXMHT B 2R Ty, A DR 2t AP e F el
BE, BRI KRR B R, I RMEERSE . [F )8 SRR AR 2. L=
KRBERLS, @b N R AR R T, BEE R PrE. ER A RERER, R
SRR, WA E A BRI AR (8] S RGN BUR A R L Ay AR RS @
il CaMKII 33F 1M PHWT 72 LI-RT G FEH B Wnt/Ca? (5 5 filiH NF-«B 8B BT/ 3 1) 985 [ AL, 33— 2508
/b TNF-a IL1S. IL-6 %5 % fE R 7R, LA 2V iR T2[9] [10]. S 8EE S p-43 (SB[ JBAEY)
$EE, HA WA MEHEEE. JiR. PrE. I0H] AR S 2 R AT, A BT RO I A O
ARIJLE11] [12]. SETAE, 27X BIGIE 7 /T 3554 4 DanshenolB 5 L6 45 4 L 5%,
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Fik S FERE AL T T B0 WA B A, B PR - P - TR - RRUE R A2 R 2 R R 4 45 DA
&L

5. &g

L W2 2 P TR, dE7s T LQXMHT IRYT AS (IR BE RS Sl i, JFET 10 7 X R IRIE .
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