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Abstract: This study explored the active ingredients and mechanism of action of Crataegi Fructus in the

treatment of coronary heart disease through network pharmacology and molecular docking technology. With
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the help of TCMSP, Gene Cards, OMIM and other databases to collect target information, the STRING
database was used to construct a PPI network diagram, perform GO and KEGG pathway enrichment analysis
on the common target, and finally molecularly dock the active ingredient with the core target to initially
verify the network pharmacology results. In this study, a total of 6 Crataegi Fructus active ingredients
(sitosterol, kaempferol, stigmasterol, quercetin, ent-Epicatechin, isorhamnetin) and 10 Crataegi Fructus core
targets for the treatement of coronary heart disease (JUN, AKT1, TNF, MAPK1, TP53, RELA, IL6, MAPKS,
MAPK14, EGFR) were screened; KEGG pathway enrichment results showed that Crataegi Fructus
prevention and treatment of coronary heart disease pathway involved pathway in cancer, AGE-RAGE
signaling pathway in diabetic complications, hepatitis B, MAPK signaling pathway, etc.; Molecular docking
results showed that quercetin, isorhamnetin and kaempferol all had good binding to the core target. It is
speculated that these components may be the main active components for the treatment of coronary heart
disease. This study revealed that Crataegi Fructus may treat coronary heart disease through multiple
components (isorhamnetin, kaempferol, quercetin), acting on key targets such as MAPKS8, MAPK1, RELA,
and regulating multiple signaling pathways such as MAPK. It preliminarily revealed the potential
mechanism of Crataegi Fructus in the treatment of coronary heart disease.
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Table 1 Crataegi Fructus active ingredient
information characteristic table

s LR W OB/% DL
MOL000359 4 fif i ( sitosterol ) 36.91 0.75
MOL000422  11iZE/ ( kaempferol ) 4188 0.4
MOL000449 S fi§E¥ ( stigmasterol ) 43.83 0.76
MOL000098  #fit 7 % ( quercetin) 46.43  0.28
MOL000073 LA % (ent-Epicatechin ) 48.96 0.24
MOL000354 5 Z* % (isorhamnetin ) 49.60 031
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Fig.1 The number of common gene targets of Crataegi
Fructus-coronary heart disease
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Note: Green represents the Crataegi Fructus target; blue
represents the coronary heart disease target; the intersection part is
the common target.
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Fig.2 PPI network diagram of the intersection target between Crataegi Fructus and coronary heart disease
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Fig.3 The core target of Crataegi Fructus in the treatment of coronary heart disease
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Fig.4 GO enrichment analysis results of Crataegi Fructus targets for the treatment of coronary heart disease
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Note: The results were selected for analysis with P < 0.01 and ranked in the top 10.
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Fig.5 KEGG enrichment analysis results of Crataegi Fructus targets for the treatment of coronary heart disease
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Note: The color of the bubble in the figure represents the size of the enrichment significance (—log P value); the size of the bubble
represents the number of gene belonging to the pathway. The results were selected from the pathways with P < 0.05 and ranked in the top 10.
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Fig.6 Crataegi Fructus in the treatment of coronary heart disease components-target-signal pathway
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Note: Yellow represents active ingredients of Crataegi Fructus; purple represents potential targets; green represents signaling pathway
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Table 2 The interaction of key components of Crataegi Fructus with corresponding core targets

SEFNBE/ (keal/mol )

(N L
s JUN  AKTI TNF MAPK1 TP53  RELA IL6 MAPKS MAPK14 EGFR
KT
B MZEZK (isorhamnetin) -6.09  —5.62  —4.29 -6.90 -519 =719  -5.33 ~7.72 -5.55 -5.13
11 ZE® ( kaempferol ) 481  -6.07 -3.64 ~5.26 —6.50  —4.61 422 ~7.40 —4.54 -3.50
Hitse & (quercetin ) -6.01 -5.87 -4.17 -7.60 -559  —6.97  -5.31 -7.98 -6.08 -6.10
B c

ASP-169

“MET-111 \ ¢
SP-169 -4 A

ASN-114

T A, FRZZE (isorhamnetin ) 5 MAPKS; B, 11Z%H) ( kaempferol ) 5 MAPKS; C, #ilfZ % ( quercetin) 5 MAPKS
Note: A, isorhamnetin and MAPKS; B, kaempferol and MAPKS; C, quercetin and MAPKS
7 BOKEYEXRBESASFXHER

Fig.7 Molecular docking diagram of core compounds and key target molecules
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