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Abstract

Objective : The goal of this research was to elucidate the pharmacological pathways through which Crataegi
Fructus mitigates psoriasis vulgaris, utilizing an integrated network pharmacology framework.

Methods : Bioactive constituents of Crataegi Fructus were retrieved from the OASIS database and filtered by
Lipinski's rule, bioavailability score, and TPSA thresholds via SwissADME. Target proteins for each constituent
were subsequently inferred through SwissTargetPrediction. Psoriasis-associated genes were sourced from
GeneCards, and shared targets were determined using Venny. A network of protein—protein interactions was
modeled through STRING and visualized in Cytoscape, followed by the selection of key hub nodes via
centrality-centered topological filtering. Functional enrichment via ClueGO and Enrichr identified key GO
terms and KEGG pathways.

Results : Thirteen active compounds of Crataegi Fructus were identified, yielding 317 predicted target
proteins. Among these, 180 genes overlapped with psoriasis-related targets. PPI network analysis identified 28
core genes, including STAT3, EGFR, AKT1, SRC, HIF1A, MAPK1, MAPK14, and PPARG. Enrichment analyses
revealed significant involvement of EGFR/ERBB signaling pathways associated with keratinocyte proliferation,
as well as HIF-1, AGE-RAGE, and lipid metabolism-related pathways. These findings suggest that Crataegi
Fructus may modulate both proliferative and metabolic signaling axes implicated in psoriasis pathogenesis.
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Conclusion : Crataegi Fructus potentially exerts multi-component, multi-target effects in psoriasis vulgaris

by regulating keratinocyte proliferation and metabolic signaling pathways. These results provide a

systems-level perspective on its therapeutic mechanisms; however, further experimental validation is required.

Key words : Crataegi Fructus; Psoriasis vulgaris; Network pharmacology; Keratinocyte proliferation; Metabolic
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Table 1. Active Compounds of Crataegi Fructus |dentified Through ADME-Based Screening

Active Compound

Pubchem ID

SMILES

1

4-aminobenzoic acid

978

C1=CC(=CC=C1C(=0)O)N

CC1=CC(=0)CC([C@H]1CCIC@@H](C)OIC@HI2[C@@HI([C@
Hl([C@@H](IC@HI(02)CO)O)O)O)C)C
CllCc@@HI([C@HI(0C2=CC(=CC(=C21)0)0)C3=CC(=C(C=C3

C1=CC=C(C=C1)CC2[C@@H]([C@HI(SC3=CC(=CC(=C23)0)O
)C4=CC(=C(C=C4)0)0)O
C1[C@HI(IC@HI(OC2=CC(=CC(=C21)0)0)C3=CC(=C(C=C3)

C1=CC=C(C=C1)CC2[C@HI(IC@HI(SC3=CC(=CC(=C23)0)O)
C4=CC(=C(C=C4)0)0)0

C1=CC(=CC=C1C[C@@](CC(=0)O)(C(=0)0)0)O

C1=CC(=C(C=C1C2=C(C(=0)C3=C(C=C(C=C302)0)0)0)0)O
ClC@@H]1CCIC@@]2(CCIC@@]3(C(=CCIC@HI4[C@]3(CCIC
@@HI5[C@@]4(CCIC@@H](C5(C)0)0)C)C)[C@@HI2[C@H]1C

C1=CC=C(C=C1)CS
C1=CC(=C(C=C1/C=C/C(=0)0)0)O
C1[C@HI(0C2=CC(=CC(=C2C1=0)0)0)C3=CC(=C(C=C3)0)O

2 Byzantionoside B 14135395
3 catechin 9064 10)0)0
4 catechin benzylthioether 101607233
5 epicatechin 72276 00)0
6 epicatechin benzylthioether 101607232
7  eucomic acid 23757219
8  quercetin 5280343
9  ursolic acid 64945
)O)C(=0)O
10 benzyl mercaptan 7509
11 caffeic acid 689043
12 eriodectyol 440735
13 gallic acid 370

C1=C(C=C(C(=C10)0)O)C(=0)O
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C.Fructus
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Fig. 1. Overlapping Gene Sets Between Psoriasis
and Crataeqi Fructus.
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(A) 180 nodes and 927 edges

(B) 28 nodes and 212 edges

Fig. 2. Visual Representation of the PPl Network for
Shared Targets (A) and the Identification of
Hub Genes Through Topological
Characterization (B)

C-type lectin receptor signaling pathway 14.44% **
Gap junction 5.0% **

requlation of mIRNA-mediated gene silencing 4.72% ** \\ S

AGE-RAGE signaling pathway in diabetic complications 3 61

lymphocyte homeostasis 3.61

Hepatitis C 2.78

cell death in response to oxidative stress 1.94
Prolactin signaling pathway 194

TNF signaling pattway 1.94°

nitric-oxide synthase requlator activity 1.94

T cell costimulation 1.9
Pancreatic cancer 1.6

Choline metabolism in cancer 1.67%
Growth hormone synthesis, secretion and action 1.67% *
positive regulation of miRNA transcription 1.67% *

Fig. 3. ClueGO  Functional

Enrichment  Map
Showing the Distribution of Significantly
Enriched Pathways Among Core Genes
Shared Between Crataegi Fructus and
Psoriasis.
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Table 2. Functional Categorization of Key Overlapping Genes Between Crataegri Fructus and Psoriasis via
Gene Ontology (GO) Biological Process Analysis

Index Name P-value /?)C}J\;Slfg Odds Ratio Cosrrcl(k))riged
L G s Recopr o Dieosls son1o ot om0
2 Protein Phosphorylation (GO:0006468) 3.45B-14  1.94E-11 40.74 1262.92
3 Epidermal Crowth Factor Receptor 386513 145E-10 15817 452128
4 ERBB Signaling Pathway (GO:0038127) 1.34E-12 3.01E-10 130.2 3559.68
5 Peptidyl-Tyrosine Phosphonylation 134E-12 301E-10 1302 3559.68
6 Regulation (‘gfoﬁigNm’%gaﬂumn 3.44F-12  6.45E-10 112.5 2969.53
7  Positive Regum}@&gg()%%l;me Production 13511 1.828-09 34.67 873.79
g [Positive Regularion of Intracolular Sinal 5 46E-11 345809 2265 553.43
9 Regulatiolr;r Cc))i eljsitEiCSO%(()ig&ZBé ())synthetic 3.336-11 3.936-00 139.39 3362.93
10 Regulation of Inflammatory Response 3.49E-11 3.936-00 38.94 937.68

(GO:0050727)

Table 3. Signaling Pathway Profiling of Core Intersecting Genes Between Crataegr Fructus and Psoriasis via
KEGG Database Analysis

Index Name P-value Adjusted Odds Ratio Combined

p-value score
1 PATHWAYS IN CANCER 3.69E-24  6.91E-22 81.22 4381.99
2 PROTEOGLYCANS IN CANCER 1.558-23 1.45E-21 125.46 6589.43
3 HIF-1 SIGNALING PATHWAY 707623 441E-21 177.58 9057.06
4 HEPATITIS B 0.80E-23  4.58E-21 134.86 6834.46
PD-L1 EXPRESSION AND PD-1
5 CHECKPOINT PATHWAY IN CANCER ~ 6.92B-22  2.59E-20 196.34 9560.22
AGE-RAGE SIGNALING PATHWAY IN
6 DIABETIC COMPLICATIONS 351E-21  1.09E-19 16947 7981.66
7 LIPID AND ATHEROSCLEROSIS 5.90E-21 1.58E-19 98.86 4604.92
8 PROLACTIN SIGNALING PATHWAY 7.31E-21 1.71E-19 222.16 10300.72
KAPOSI SARCOMA-ASSOCIATED
9 HERPESVIRUS INFECTION 1.58E-19  3.28E-18 94.24 4079.68
10 TOXOPLASMOSIS 149F-18  2.79E-17 131.22 5386.28
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Fig. 4. Integrated Herb-Compound-Target—Pathway

Interaction Network for Crataegi Fructus.
The pink hexagon represents the herb. Green
rectangles indicate bioactive compounds connected to
target genes, whereas gray rectangles represent
compounds not linked to any target genes. Blue
rectangles denote key pathways. Elliptical nodes
represent target genes, color-coded by pathway
association: orange (genes connected to both major
pathway axes), purple (genes connected exclusively to
the secondary pathway axis, including the HIF-1,
AGE-RAGE, and lipid and atherosclerosis pathways),
and gray (genes not associated with either pathway
axis).
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