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Abstract

Objective: To investigate the mechanism of action of the herb pair Persicae Semen-Carthami Flos in
the treatment of deep vein thrombosis using network pharmacology. Methods: Active components
of the Persicae Semen-Carthami Flos herb pair were screened and their targets predicted via the
TCMSP database. Targets related to deep vein thrombosis were collected from the OMIM, GeneCards,
and TTD databases. A drug-component-target-disease network diagram was constructed using Cy-
toscape3.8.0 software. The ClueGO plugin was employed for enrichment analysis of the biological
processes and pathways regulated by the Persicae Semen-Carthami Flos herb pair in the treatment
of deep vein thrombosis. Results: A total of 44 active components and 217 potential targets of the
Persicae Semen-Carthami Flos herb pair were identified, along with 261 targets associated with
deep vein thrombosis. GO analysis yielded 1935 functional entries, and KEGG analysis revealed 128
signaling pathways. Conclusion: The active components of the Persicae Semen-Carthami Flos herb
pair may exert anticoagulant, anti-inflammatory, and vascular protective effects by participating in
certain inflammatory response pathways, the AGE-RAGE signaling pathway, and others, thereby
playing a therapeutic role in deep vein thrombosis.
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TRER K I A2 2 il (deep venous thrombosis, DVT) A I 7E R 5 ik PN AS IE 5 ik 4h 51 S 14 5 ik 0] 98 B s
P, WRAET P [1] (HRFAE) B it TE e, &ETHcE N7 “p AE, AN
TP, NMEER, HOR”, $8H TRV FE DVT FEERRE . (RARES) faH: B,
R, P ERIM. 7 CRENE) hHEHE. “aqfe, i, EEE, B 7 BME. A —xhE itk
PRI AR . AR PR AR AL S BT - ZLAEZ B 28 3% 107« #NBHIE 1032 55 7 S IIR0E T7 IR 6 ik i
Y A % W3 YT 21[2] [3], (HFLVRTT DVT M2 EELbIS 35 d — R A .

AT I W@ I P 2% 25 T HOWT Y, RGBT - LLAEZ5%0VATT DVT HIMEH 2382 M £ 50 SHL
fil, [FIEAIEK 259697 DVT SR AEES 4R . AN 70 DA 28 2312208 TR, BARS M= - 46255 1)
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2. ZINEH*E
2.1. Bk= - AT BRI TFIE

AT ZR TCMSP i 2 SR iUk A= 5 2L AR I 230 20 7, 48 IR A2 0F H 2 (oral bioavailability,
OB) > 30, Z&#jM(drug-likeness, DL) > 0.18 [ 4 1F X Rk 3 b 477 ik
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2.2. BYM S EREBEFRE
BT TCMSP B FEF2 3078 04 FIE RS0 2, 8T Uniprot B0 R R RE 55 A AR AT bRvEAL AL
2.3. DVT #0 YR BY

£ OMIM %#i%)% . GeneCards 4%/ A1 TTD %4 % 7 DL “deep venous thrombosis” Sy o< i %%
DVT HIAHRAL K.

24. HHPBRBHRREBRIZEER

A Excel Kibbd~ - ZLAEZ5 00 B A FTHE RS DVT MEREL e RS SRR L B m, SRS 2940
R SRR HE SR AE B R

25. 1Y - M5 - TRERMEE

f§iH Cytoscape3.8.0 BTG “ZjW) - By - S HEHE A7 E% o 25w 11715 r (Node) AR 259« )
CEERE T, AHH 2 (A (Edge) KiERz . MRYETT AR {E (Degree) i R /N H A% 015

2.6. PP1 434

Bk~ - AACZYRE S S DVT B S AS 458 & BB & String 208 2 h k4T PPIL 08T, Wfdik
Homosapiens, B {5/Z % E N 0.9, B BEUE S5, BRI - 20487097 DVT 1 PPI 4% . 1515 21 [ PPI
#E -5 N\ Cytoscape3.8.0 FHE4T Al 44k, F£HI ] H: Network Analysis ZhAE 7 #T M48 FhFh 8. k3 3 b
YRR AR R O FE S R
2.7. H= - A XATT DVT BEEE S

iz Cytoscape3.8.0 73 #T K# - M- 20 R sr 1697 DVT LS AP 2, L “P<0.01” XF3REH)
16I7 DVT W8 BT = i
3. R
3.1. BYRSTHE

MRYETHLES5AF, £ TCMSP ik B A R4 23 A, LAEHE RS 22 4, Ho g-23 8 R —
FHIE Wy, AR RI - 2%t 44 DNERORr . W 1. & 2,

Table 1. Active ingredient of Carthami Flos
e AR 1 S

aik DT OB DL
MOL001771 poriferast-5-en-3beta-ol 36.91 0.75
MOL002680 Flavoxanthin 60.41 0.56
MOL002694 4-[(E)-4-(3,5-dimethoxy-4-0x0-1-cyclohexa-2,5-dienylidene)but- 48.47 0.36
2-enylidene]-2,6-dimethoxycyclohexa-2,5-dien-1-one
MOL002695 lignan 43.32 0.65
MOL002698 lupeol-palmitate 33.98 0.32
MOL002706 Phytoene 39.56 0.5
MOL002707 phytofluene 43.18 0.5
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MOLO002710 Pyrethrin 11 48.36 0.35
MOL002712 6-Hydroxykaempferol 62.13 0.27
MOL002714 baicalein 33.52 0.21
MOLO002717 gt_carthamone 51.03 0.2

MOL002719 6-Hydroxynaringenin 33.23 0.24
MOL002721 quercetagetin 45.01 0.31
MOL002757 7,8-dimethyl-1H-pyrimido[5,6-g]quinoxaline-2,4-dione 45.75 0.19
MOL002773 beta-carotene 37.18 0.58
MOLO002776 Baicalin 40.12 0.75
MOL000358 beta-sitosterol 36.91 0.75
MOL000422 kaempferol 41.88 0.24
MOL000449 Stigmasterol 43.83 0.76
MOL000006 luteolin 36.16 0.25
MOL000953 CLR 37.87 0.68
MOL000098 quercetin 46.43 0.28

Table 2. Active ingredient of Persicae Semen
%= 2. M- BYm S

BRA= s OB DL

MOL001323 Sitosterol alphal 43.28 0.78
MOL001328 2,3-didehydro GA70 63.29 0.5

MOL001329 2,3-didehydro GA77 88.08 0.53
MOL001339 GA119 76.36 0.49
MOL001340 GA120 84.85 0.45
MOL001342 GAl21-isolactone 72.7 0.54
MOL001343 GA122 64.79 0.5

MOL001344 GA122-isolactone 88.11 0.54
MOL001348 gibberellin 17 94.64 0.49
MOL001349 4a-formyl-7alpha-hydroxy-1-methyl-8-methylidene- 88.6 0.46

4aalpha,4bbeta-gibbane-1alpha,10beta-dicarboxylic acid

MOL001350 GA30 61.72 0.54
MOL001351 Gibberellin A44 101.61 0.54
MOL001352 GA54 64.21 0.53
MOL001353 GA60 93.17 0.53
MOLO001355 GA63 65.54 0.54
MOL001358 gibberellin 7 73.8 0.5

MOL001360 GAT7 87.89 0.53
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MOLO001361 GA87 68.85 0.57
MOL001368 3-O-p-coumaroylquinic acid 37.63 0.29
MOL001371 Populoside_qt 108.89 0.2

MOL000296 hederagenin 36.91 0.75
MOL000358 beta-sitosterol 36.91 0.75
MOL000493 campesterol 37.58 0.71

3.2. BH= - THRARN AU ERER

1E A4 DMERUKITH, A 9 DR IR SRAE TCMSP s, 4331 35 MG XU/ HIAE FIEE 21 580
A, e LEBH)E, A 217 MRELR

3.3. DVT #Ex<#8

M OMIM i EE 3k EL 18 > DVT FHCHE &5, GeneCards %03 5 3K EL 260 4>, TTD %38 % h 3R EL
24y, BIRENEIEEIE, I8 Excel £, mAFRIEE DVT HKHE A 261 4.
3.4. PoHER R R EB O 32 PRl

1E Excel A BRAZ - A2 3B RUR M EFRE A5 DVT Ml S ISR E G, 5
FEELS 40 S, BF5:NOS2. PTGS1. PTGS2. F2. NOS3. F7. TNF. MMP1. SELE. VCAM1. AKT1.
ICAM1. F10. EGFR. VEGFA. PLAU. MMP2. IL6. TP53, SOD1. F3. IL1B. PLAT. THBD. IFNG.

MPO. PON1. MMP9. IL10. CD40LG. HIF1A. SERPINE1. CXCL8. IL1A. CRP. RASAl. MET. IL4.
CTNNB1. ESR1, FHZ#l4RBEM, WM 1.

Drug Disease

Figure 1. Venn diagram of the targets of active ingredients in the Peach Kernel-Safflower herb pair and DV T-related targets
1 W= - TR BEYRSERE RS DVT X R4 R E

3.5. 7 - fS - XEHRMERIIIE

DLHEA - Z09E. ARG 25 S DVT B i 2 R 3 AN A S B Excel i
SRR R, SRS S Cytoscape3.8.0 1, EESIZGH - sy - ACHH AL, LI 2. R4
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HAETT T 68 AN, 1 143 4%, SFIYBE(EA 4.14. PEARER A% 70T R X IO P BB AR IR 28 Hh 4 F
HHE T TR AR R AL, TR ARERA, FRGAARR AW, MR R AR AR S E A
%118 Degree {EAET , HE4 T 5 BG4 53 0 i K 2 (quercetin)  AHE E 2 (luteolin) . Ll 5 13 (kaempferol)
%5 2% (baicalein) -7+ {5 ¥ (beta-sitosterol) .

Figure 2. Drug-component-intersection targets network diagram

E 2. Y- 5 - REEEMEE

3.6. PP1 434

W Bk 40 DA EEFEHI N String $dE BE thHEAT PPI 40 4. 153 String $odE 22 i PP k45 I 3.
Cytoscape3.8.0 WAL & () PPI &4 an ] 4 Ao, 7EMIZ I, TS eG L iR, HiRE S HEH
SO, 4 FER i (179 m B A, DAHS R S B LA D 5% 14 D B A K% 5% 7)< K% Cytoscape3.8.0
FH RS Excel FEATHHR AL FL S35 8 MZOFE A TNF (MIRIABER 7). IL6 (H4ffi/r %-6). IL1B
(B4 Z-18). IFNG (T# % y). CXCL8 (H4iffa/r%-8). ICAML (4iIfa 8] &P 4> 1--1). TP53 (P53 11
JEHEH). CTNNBL (R A AL HEH).

37. BERER S

3.7.1. GO E&EN

GO Lhfe'® Hr i IL3k1g 1935 skThaesk H. Hr, AWkl 1796 5%, FEEXNRZHER RN . %
P RIF T IR JATAE S @B R . A A= P SO S s AlAE 4 18 2k, LR
SMI, 22 TR &4 IREFHIRIE &4 REESEA G 2 FIhREN 121 2%, ELFE 40 R 3% 14 |
2 G IR TN IRIE T . AR T2k S A IR AR iR PESE, LK) 5.

3.7.2. KEGG E&EH#T

KEGG il it & 571, L3515 128 %5 5@k, WK 6. 1€ 6, MEHbrR & SEBRM AR, K
SRR SR T BN ) E AR T . [ EAA N EM R R R E RN E A FEE, TR
7w R R B, HR R A RS R S R 4550 R, 7R B35 B SR AE R
I3 AIE ) AGE-RAGE 15 518 % (AGE-RAGE signaling pathway in diabetic complications). IL-17 {55
AP (IL-17 signaling pathway) 515 5% Sl H . BMC S5O EREERR RO BB I 2R S 5 20,
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Figure 3. Protein-protein interaction network of Persicae Semen-Carthami Flos in treating DVT
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Figure 4. Visualized protein-protein interaction network
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Figure 5. Bar chart of GO enrichment analysis
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Figure 6. Bubble chart of KEGG enrichment analysis
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4. ¥+1ig

PR R BB A (0 R, Th2453a)7 DVT 1R FINLEI RT3 LU M AL IR 25 A0 K 254
F[4]. MK ZGY T4 3 RSN 112, SN IFER T, R MRk . 25 U [SWF 0 iF Se ik
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T 2 2B gk, AR BIRKAS - ZLAEZ X B RS 44 A Z91EE R 217 A, Hit R 2R (quercetin).
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