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Abstract

Deep venous thrombosis (DVT) features complicated pathological mechanisms, and single-tar-
get drugs cannot fully meet clinical treatment demands. Benefiting from multi-component, multi-tar-
get and multi-pathway regulatory features, traditional Chinese medicine (TCM) shows distinctive ad-
vantages in preventing and curing thrombotic disorders. This paper sorts out domestic and foreign
research documents published in recent years, summarizes the application of network pharmacology
in exploring TCM intervention against DVT, and sorts out the molecular regulatory mechanisms of
single herbs and classic formulas for anti-thrombosis, so as to lay theoretical foundations for follow-
up targeted mechanism research, new drug development and clinical transformation of anti-DVT TCM
preparations. Representative meridian-unblocking formulas Buyang Huanwu Decoction and Taohong
Siwu Decoction, as well as common blood-activating herbs Salvia miltiorrhiza, leech and Panax noto-
ginseng are selected as research objects. The interaction network of active ingredients, disease tar-
gets and signaling pathways is constructed via network pharmacology, and molecular docking simu-
lation is performed to test the binding activity between core protein targets and herbal small mole-
cules. The analytical results reveal that TCM relieves DVT lesions through four major regulatory modes:
stabilizing the dynamic balance of coagulation and anticoagulation, restraining excessive platelet ag-
gregation and activation, repairing damaged vascular endothelium, and suppressing inflammatory
cascade reactions induced by thrombosis. F2, AKT1 and NF-«B are the core regulatory targets, and the
dominant signaling pathways include coagulation-fibrinolysis pathway, PI3K-AKT pathway and NF-
kB inflammatory pathway. Joint application of network pharmacology and molecular docking has be-
come an effective method to interpret the synergistic anti-DVT mechanism of single herbs and com-
pound prescriptions. Even so, the existing research system still has obvious limitations, including in-
sufficient syndrome-disease combined animal models matching TCM differentiation theory, inevita-
ble false positive data in database target prediction, and the inherent defect that static network mod-
els fail to reflect dynamic pathological changes during DVT progression. In further research, integrated
multi-omics detection and artificial intelligence prediction models can be adopted to make up for cur-
rent research deficiencies, and drive the research on TCM against DVT to develop in a precise and
standardized direction.
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IR K AR (DVT) R i R 738 0L Al R LA 2, 2900 3 5 B AR AL O T I i Jk ML A7 P4 I
WORAEARIEH B, AT R SR O s, B 2 LA ik Il 32 P . 83 H S R R I
B B R ERTTE S, ORAE AT, RS R e gk K ik E(PE), 7 E A
DN 2 HARIEREE I, G kA1) DT RATR AR S B R W, [ YRR 8 T AR
K AR A SR AERRAE 1.2%~11.2%IX 8], FEREI PR = S NEAS BTN, 200 5348 10 50 A N UK I R 5
THAE (2] UM BOPUER I PRET X DVT % RUG YT 7 S B NPUEHG T SHkeia T s, & 2%l
NS MAIDPECL K PR, (HIX P02 SR F I, PR B Y SR T, A7 A H
A RSB RS e A 245 5 DR 24 S8 4 24 ) Tk BR8N 81 22 3]

Hh B2 245 T TR AR T T IR E K M AT E K AR RS I P 52, B ) (DiTE29mR) mEte
rb R R SR AR AL RS . ARIRE LSRRI, EAKIH T2 R T ke i B SR B I R2 T A
o KEIRZ PGS it — DRSS, FI2. BB, SRR TS AN 2544, & S
PR FTEBRGR I, REW A DTRE. TR BOENUAMRIE A R4 2 H 25 B Th 2 [4]-[6]. 1H
HEGA G B R 2 oy SERDEERL. ZRE R RIS L (ERINURI R SRR, EE DMEfR i —HE
B BRI T T B AR 8 B R Th 2 % SR 1B R P R AR, BRIEAT L N — B R B i A
B ARG I FEBAK AR RIX— W A

PRGBS D IRIE R G E . AEIE AT R 2 4RSS, FE il “ 2y - fERTEE A
- IR IR TRE 2%, RENE PRIBSZ I 245 250 5 R K AR O < [RITERE IR AR ORI IR
REEEWRAME NG ARORIEIER, M — SR A T SR E, B Em e
SRR AR, P 2GHLHIIR T ARSI 7RG P EREIS R i B i 7T B
A [ B 25 W BT e SUAR A BT — AR A AR [ 7] 0 T XHEJR TSN B 25 I BEEOR, 124
AREFEIUAT AN, REREAN, AP EAN = KIEA N, ARFE DA 2 R A 5 2Rk, B
T Y A OB, SR R 24 T R RO N R s A s A R AR AN AT, BT BRI R 45 2
B2 A5 RO RE R S AR IR R, SR TS TIN5 2R (1 T SRR 8] o

W 2% 2 B IR B TR PR EOR,  BEME AL I 4% 4% 55 IROUL 73145 6 XUEJ2 TR AT 24 245 3L
i, BN H AT 2550 DVT HLEIE TS TS ROR A . (HAFERNIB IR 2% 2 B2 B 5L B sy -
FUAT - EBR” WRIROGHR, FUSEAE S KRR EREW HIEMR P 207 “ BT LT ARy “ et S
7 BIRE AR G ETRE T TS TR A AR IR P RE R U BUSRAT, dR s iR < SRR
AT “ IR A SR SCE EAARIEE R AR . XTI R AR, 15 T 4 2 B
WHF SR R B a2 SEIRI0 IR i AR A O RE LS T AE 7] ASCIRAR B AL 18] 520 51 AR 3V 2y
S8R MRS RO, EAHT DVT M4BT A RIFRHESE: B, RGMES DVT +
LA PR3 IR0 18 SRS S5 A X 2% LU, X S Al A B PPL AR B0 I SR e i i g v A ARt
IFTERIR TR AL 7] (9], AT HRIRGREE U0 2L “ Oy AT BB S 4k, 2T 7 xRS HL
HUSE, 2L PP 4 AT TR 2 KRR EIAIE 1 USSP RN s feJm, BRI A A i A 5 2 25 B
it TSR R, R RS 2 AL SRR AR IR T3 FI[10], DIHPAH 2551 DVT WFFCA “ e sfem)” A
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) “HILENRE W SRR S %
2. MBI by DVT B 9 THESHLEI R
2.1. ;L DVT M ZAEER S 9%

2R RIEDURF K MARVE R, RO REEZM A& RN FIE Y s b . 456 A1
BT TR R, FE WA R A 2 S A S A R IEAT R 43, H AT DR S 24P DVT 2584 FH 1) TR 24535
PERLSY, FIRIG NEEEAE . AR MRS, Wi DA R Z R FOR M AY[11]-[13], HHRo BAAk(E
BB RERS IR 1 .

Table 1. Classification of anti-DVT active ingredients in traditional Chinese medicine

%= 1. PR DVT SEHER S o2

Fi BN 7> KI5 L

GBS W, MR FTLEER, A, B UL FiR . BOE IR
AW ISR ANEBERL SEOB. KER IS, BE. E L KE PH R TR0 T
ifES BIZER. IR, SR EVENIP R NS PUMARTE R PRI N B

i 2 FHEM LA 503 A i P& F0E P I AE i P 1
EZIES CLGEZ NI TEEZ WG, 4 PG s R AL 2

2.2, FEMERATHEESE

TE W 2 238 53 Je 2 B, FBHIFN 52 0 36 HL AP AS S5CR 1 rp 2555 Y0, AR SRR S 40 RS
BN PN 24 2050 58 FCERAIE , B IS TR0 A o I /)N SR AR D e s AT A2 b 9 i T PP TF B AR G s it
HAFAETE 2 ME LARLE BRI, B ORES AT R DRE AR 2/, BARTREFERT AL AT JF BAXAES
T B — o B o S AN R T ) T TR, IR SR 25 2 A4y JERIVE . 22 %0 M B A 1) B s 2 3
FHAE, &I 52 PR e 2% 24 B 2 ) 5 0 FH 25 SR TR AE A3 8B e 5 A8 SCHES 43 #r . ik
SR JEEEEL TCMSP. TCMID. GeneCardss OMIM i T-UGE DVT ISR HE &, K EE A4 5 58 AW
FULEC ) S i s, BRIk R4S & DVT BURE SRS A 7y, A RORAME S E T Bk
ik i AARIEREE[14].

FHBAE NG IR T RS AR, FHOCHIE 78 249 Re 8 35 B AR B IR e F B R 55 . A N 00R DUIRAE D)
FIF £ (OB). K251 (DL)VE Nk briE, @It TCMSP $dis 2 ik i 36 Fhrl gl AR FF S e &
Y); Fi45E DisGeNET. GeneCards 45 FEJL S 43 DVT SURME T, M “BY) - ¥ - R 7 ATl
TR N4, T 48 A% 07 5 5755 ESRT. APP. FOS. MMP9 256880 1, iR K2 B4 T IL-
17. TNF. NF-«B =ZAMAR . JIEZ VA HIE S IEEE[15].

2.3. MIKIHIBEER DVT PR h R B

23.1. 3 “HiS - BR - KR Mg

1) o - BRI

SERCH A PR 73 « AR ORHE R T IE SR AR S, ATk 3R Cytoscape ATALAL 2 #T A
TR HEHE I 5 OB AR ], AR BTN “ 2Ry - PORBE AL IR g B . X I B A G
— MR EEE . B AL R AR R 25 T R ) B DVT ARSI E L A, 5 s 2 18]
MRERIZ S, RIRFTRZIEE 7> RENS X X AL ™ AL« IS A R AR . K ORI T
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PEREEIE I, B—hZEE S TR RN T MR O A . DPISEIA R, W5 PR T
PTGS2. AKTI1. MAPKI 225 MARTE B OCHEE i, TR B2 R R BRI %,
X s AR A G EIIE T o 24 22 B SR T R 2 BRE i [16]

2) BB ST

WFFLN SRE DVT AHOCHE 55 FE ERFEP SRS, — &A% CNKI. PubMed %5+ #F SCHREE N Tk
FEORSCHR, R E MBS AL AEYE AR R, BEMIRRE R AR, P E S AR R
Mo TEEHRAELIRUT: LU N DVT” AR R, M GeneCards. OMIM =it Hds e it &
S HBFAHCEE 5 BB TCMSP $04 BV S B b b 25 45 3005 P B 23 DA SO I IR NAAE P s
L 2SR N STRING “F & @R Al - & A A EAEH PP, %8 Degree {8 > “FYIE 2 51
FRETTIE B2 A% O R [9]. A5 LT IHES ST DVT HF R s Tl A, JREfs 2 70 M2
HEREL 1291 > DVT it BUSER JG 153 34 DN S5 LA #E AL, B85 ESR1. APP. FOS. MMP9,
NR3C1. CASP3. MYC i EA[17].

3) BB EESMT

NIEE LSS 5V E s 515 56 S, MTRARSIFE GO R INFEER. KEGG i@
% & AT, DAVID. Metascape A1 R &5 ClusterProfiler F 7L /& b P9 fd AR & = B0 T R . K3
BEEMSIER, BT A YU ORI OB RS, BRI TR AR . AR
FRT1 DVT (%088 RS2 KEGG &4, UK E R MR RAEAH GBS, WG IL-17 {5 588K,
TNF 15 5@ % . HIF-1 15 5@ . AR 5B . NF-«B {5 58, Toll FEZK15 5@ . PI3K-Akt {5
S . MAPK 15 5@ . C BUELEE 22140645 S K[ 18].

2.3.2. KRB MEIT

1) BRI 41958 5

T8 1ML 55 £ 0 A OR B MLV E R R o7 ab AR S 3G 2 DR O B, & 2 2 M RO RTAE R T
TAPEN 2T, TR VA S P, TR N =2 B —, EERHIB I i,
ZHA BERSHNHIEEMEF F2. BELEF FX, it i g fmae =0 B 19]; 28—, #RA-WIEPEEARE,
FREH S PGI2. NO /KF, HISmMLIAE SPLERE/1[20]: 8=, BUSLERS, WELR L PA
FIK, IOIEG N ARV RRE BL21]o R I8 23 0 IESE, F2. PLAT. PLG 2118 % — K% 08 AL,
FEBEATA . FFRER . )5 WS £ Fhih M is P o 38 T 5 RO S i B4 & RAEMEHI[22].

2) PI3K/AKT {558

PI3K/AKT 5 5 I % BLE 42 I8 P 37 40 M A BR A, A 235 07 5 8 SRLOBT XA U RS e ) S i
P ML PN RS2 AN R S, BRI UURE-3- B (PI3K) DU iE AL, AR5 R 1 0 SE A R 0 i 2 2 0k
ML, JEE)RNE VEGF BERFESE, YR Erokae 1, MRk ek AEMER (23], O 2453 L I0HiF
Sg, HIEHE . AZ 2 Rgl 10454 PIK3CA. AKTI 45, 1E [A¥0E PI3K/AKT i@, BEMHHRN
FeBeke, ol N B D Re 2R LT R B AR = kAR [24] [25].

3) NF-xB {5588

WS IR T kappaB(NF-xB) 2 LA 46 A S 07 I A iR 428 R, s IfAR: 98 RE 58 B R A AL o 1) S B
MR R FOROE S, NF-«B 2 KRR, HENRAZ N E B T A 4E A R IL-6. R
WIER T TNF-o 2R % B R R S5 RIE, INEME R RERG, g EmE K E26]. %
T8 ORGSR A S IR IESE, FHSEAIIA b 2575 M 5o RE 9% 40 25 03 42 )@ 25 1B MMP-2. MMP-9
ik, [FIEFBHBT TLR4/1kB-a/NF-xB 15 58 #IEAL, /> TNF-a. IL-6. IL-18 S5{E 9 KR, ke i A
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BEJOREAAT, B8 SEILPUIAR JRE AIVA YT AR [27]

4) VEGF 5 5@

I P B2 A K R F(VEGF) 3 SIS 9 R 4R 5 3R DA R s A A R, I A e o U RE
TEIAF K MRS, (R K R 2R L 5 ke AR . B0 St SR I, I SRR 5 57 A B 4
HPET:, TR AIEE-2 (COX-2)FRIE, FTHAN MR A2 ST RIS, SRR 54 meE
ERELER, DLCHDG 2 R U BRI L AR R, AR B BRI SEWES; Rk, ASE
H Rgl AliEid N MMP2. MMP-9 K& VEGF 3k, BHB S 6208 N30 5 0 BB, 4840 s il
WEEFRE[28]0

3. FFIHERAR: hAFMRS SRSAHEEIERB S FHLHILEIE
3.0. B EXRERNESEMEEIE

0 2% 245 P 2 AN MK B J25 T FO00 2400 R - S5 50 B e AR AE DR HER - T 88 SR A AE — s PR, T
T RERREE AL T F Z RIS G HlEE . Sia SR, B IE AT AR S 20 A i KA LB
FEENE,  MI3T SR A IE R 25 T R (1 5 S A P AL o

AR AR A B2y TR R RIS UE 259 7 T AL SR B IS5 & R0, B vde B [29] Ak Be B 2%
WS T o ZITEBUT S DI TS IIA 5 BEILE(FLa) T X 07 31, Bt as R i,
FYFZEAIA {105 7055 T N B L B s PO R BRI 48, Sl Vet ) L i KA A A A 8 4l A h
R, EEANGIRM B EATEE, STW A4 O ROV B AL RN, AR B e, FHE i
R IR o RS EE A N [307 00 Bl 5 r 245 S F i i NG A B8 20T LB TR 7T, e B BRI 5 i /M
RIMMAEER A2 ZAK(TP ZM)BEATIHE M. Bl B, FIZRER PRI L5 T DA & 32 AR K X3, 7y
T R L A S AR R IR MR AL A, IR FE KT TP AR N B T UGS =, % Mo
FERLE

EIRPARIG TS B, TR RE G I IR P 253 R S L R TR 2 AR, R4 2B
A S - BRI G R, RMEEM. WER TR SR S

3.2. (ESBEERET mAEEHLE

BB — S S 5 B IR UE AL, A T BEIE AT R 1 RE AL (S 5 W DGR AR T A, R R 2 T A TR s
SR FETEAIRAS BOBOUALI, D55 9 245 24 3 25 7 3 8% 2 BT (10 R AR

PININTT S [3 11 B 43 F 0P ER 72 o 25 52 07 T P9 RE A DI 6 K N AERIL, 25 SR R BB Ak I A% 7 b
(MR 2 AR R RS IEME AR, nPRGHESS & MR ZOR ) 2 R (RAGE) B IR 45 & X4, 4 %2
WIS TS, REBEREIT AGEs. S100 & (% WIRAL/A S RAGE 45 & M, M B3] NF-«B {55 i@
PEWCE, WD T VCAM-1. ICAM-1 555 70 T 5 SORE R TR, G2 U N B SORE A4, LT ifiu A% 58
FERIP RN o F SRS [321 6T X ML Y A& S 38 B R T 9, il it Bl i R S M R A S 2
Rgl 7454 VEGFR2 R REAIGLE IR, OB 2RSS, #EE0E R PI3K/AkteNOS 15 5 i@ i,
S R A B — A BU(NO), (R I P B A 3 A AB A2, b i A 45 4 5 7 LA N B iy

3.3 WEHHEMBAMEN SHHR

G550 TR IR S 2R ROC R (SAR) T, BEWs WM Hh 24505 11 7y 25 RO A 5 2 A 1 A TR Ry
fiE, AR T EAERIER . ATEMI e ST T B . AR TSI TR B 5 VEGFR2 X 4%
SR TR, FHRIR B B B RN IRE M M2k ATP 456 0r 5 AR R AR, K =& 4556 B
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LB TR INSRE R . TR B, I T AR S S A, A RERTHTHR R B AL E
S5 G 2RM T, AL 7T 2530(33] [34].

BRItz Ah, £E45T DVT B 250 AR i 25 2 7 e AR AL TAR R, 27 R R IR BE A SR s e i i
Phfe R 245 FARBR 77 58 o MORER G 70 TR RSB A RAIE Y, KSR R AN B 3R RE NS 70 1) 45 6 BRI Al 14
AL G AL R, PRSI DRI AN S, mT B R0 B L B 5 12, pukedE R R A T —
PARIZG . ZE8R M TR, BT PRSI KT IR E R A SR B 32
BARE, IR S MRS AL — IR FUR S, B A BRI 253
PERCM P24 PUIARHT 250 A LA 277 BOAT 250 R PR BE AR 8R 5 T DA v

4. PEFEMERL SN DVT MR GEEEHLE]

B T ST 28 25 3 A B0 R TN 45 2R 5 2 RO B0 TR B A R I, R 2 R YT T DVT
PR, AR R B — @ BT R IR A, TR IKIEZ sy 2. 2@ HAH YA
LR, R&RBGEMARRIER, HEARIE AL T8 KGR E T . S22 TR ERFHIE S
BER T, BUAREE S T RE KRS, FJE TR MM R EE, 1200 R AL e
PHREIKES « WA A N T, ISR IR TTVE NS AR S AFNE[35]. 456 T SCREs &m0 s
SAAL, PI3BK-AKT-eNOS 2% £ 241 ST 4L M5 N 4IRS ES , NF-«B {5 518 B 32 B LA 2 4 K1
MREUKT, W& QBRI IR B, S E@kRDK. EREER N EER S, PRI
B N FE R, G 8T R Z M BA T UL R, HFEPPNEE TR PR SR W I ERE R,
AL HE— MG A I R SE PR IR REAE B 00 56 2 F R TR 45 & 9 48 o TS 2

4.1. FBHEERID SRS &

P25 R BE S A T T IS B ) 22 AN S BERR S, el YA T LA I 5 ot oh ik — 5 T F2.
FX. FI&EIM R FRITEM, B— 5 LR AT-I0. A C EPistE ARIRIEK T, FRET R LE - 5t
REIMLEE B S A e &, S ENUAR AR TR RS . CEMRIR LN, FHSEIA 7] BEAE
FH it By v X 3, BHAS£F4E R (IR A B R4k, FNHIRIMEBERE[19]; /KIE R[36]RE 05 At i B = A= 45 7
PEgE A, YRR BRI SE SO0 A, MBSk BE st It 2% 366 s 8 A 36 AT o
4.2. WEMEF/IPRIER G

2995 FHE [ AE T NF-xB. MAPK 25 JRERZ Ol %, /b TNF-a. 1L-6 252 % K740k, BHIEE
YU P T I ) R TH . MY FIBA[3 71 4RI IE S, BRI R AHSYA)RENE IR i
E AN TL-18. IL-61 ICAM-1. VCAM-1 Z Rl 4 IE N1 mRNA KA &, A R0 i &3 508
SN,

43. BEHMHMERNKEEINE

5 PI3BK-AKT-eNOS i, 44 % NO 5 PGI2, T+ FFiKEE T, sk 3 S
RO FSHRE R AR AT F(TM) FFRFED 7RI, RE W R4 B A I PTEE R . K04 A [38 @it
RIGIEN], BRI TOR A AT B MH T8 A& A, Z83800R B m s T I ST 44
B KR (bFGF)~ I P B2 40 i A K R T-(VEGF) b H 324k VEGEFR (flt1) ) mRNA #ik.

4.4. FIEHRATAE RS INR MR

2 23 T DA B A R A T R S R (-PA) . SR (u-PA)Y I ZRIE K, RIS 9/ £V il iR
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BAEYIARG-1(PAT- 1)) 70, DL IS A TRRET 4E B 1 OB S T B o I PR IR AT 7E S8 49 T DA
UEZALE]: PHSEHIIA BTSN S M (F2)i5 M, (LM F B IR (PLG) M ZHiF B Fe 4L, [N R PAIL-1 &
k. FHE -PA BE, NEAEREBUENARLE RS19]: BIBEER 3 2@ (et PA ik, BE— DRk
H S LETRe, RAFR R 21]

DB B DU S LA T RIS 2, DA S R T B S B IR 42 A R N AE R R, A ST i 42 SR
FER, Ll ATETER P DVT 2R B AHEIRER, BAERE 1. Zon BB SRR 2435 17y
T, S REAR R R - ST I ARSI ORYPIIE N BCIRE . SR A TR R
G0 IERE, Jf H g BARE R B O i 5 S R 23R By, RERS S ELUL . AT AR B 25 K
Loy A ZEHMEEET 1 DVT KRR L

BRI -HURTS PN R AE K2 Rz NEMERNRINEE REABRFEE
F2 AT-III o NF-kB TNF-a IL-6 (@ PI3K-AKT-eNOS VEGF |@ t-PA PAI-1PLG |@
FHEE A KiZER REAEHEGBERA BEHEE ASEHRg! MEER A IA

Figure 1. Schematic diagram of the multi-target integrated mechanism of traditional Chinese medicine active ingredients
against deep venous thrombosis

B 1. hAFEER SRR KM SR B AEI REE

5. QEMRER. NERFESRELRE
5.1. HETRSHARER

5.0.1. RIBUUERBEXENOBEERER

PAESS T 251536 DVT (BT T4 R FURLA B — B e, 22 Ot 7 OOR FR BRI AR % A 7T e 24
ROAFA, WETUE SR BN . TE I 25 BB A T HE T N2 )5, ORI W FCIER], h2gis ik
B BRAE T AR Ge 4, I8 WY VEGF(IILE W BZE K A7)« PDGF(IIL/MRATAE A PR ) 35 S5 B B
Riko LFIRPIMEE RUB A bk S B RN B AR, MO8 )5 S FI SR F R TT 17T e DVT BiiG i 7
et 7RI s S BT TTB R [39]

5.1.2. [FAPAZESHERBAENE

T 25 2%F 55 J5E DVT Biia b B RAFIT Rk, HAZ OB TE T 07 7008 22 Rl 1 41 03 v 7 26 Py ) A 4%
VER o IR FIE 2556 PHS - =6, AlF R ST . M ORI Z MM D T, KEE2
W FEIE RS AR I . 107FS - N1 2506 FBARFE PIBK/AKT {5 5 @M RIELHIER, TRLE
BEB R R R MRS T K, SCENUAR A R, I R B 4k R MR 93401

5.1.3. ARREN S FHESEZEIER HER KR

B> TR AE R, AT DR v B rP 243 1R R AR 2R AR G 5 I OB I AL R, BT
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