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Abstract

Objective: To explore the potential active components and targets of Aloe vera in the treatment of
ulcerative colitis (UC) based on network pharmacology, providing a theoretical basis for its clinical
application. Methods: The active components of Aloe vera were screened and their targets pre-
dicted using the Traditional Chinese Medicine Systems Pharmacology Database (TCMSP) combined
with literature mining. UC-related disease targets were collected from databases including Gene-
Cards and OMIM. The intersection of the component targets and disease targets was obtained to
identify common targets. The “component-target-disease” interaction network was constructed us-
ing Cytoscape software, and a protein-protein interaction (PPI) network was built with the STRING
database. The CytoHubba plugin was then employed to screen hub targets. Finally, Gene Ontology
(GO) functional enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrich-
ment analyses were performed on the common targets using the DAVID database. Results: A total
of 13 active components of Aloe vera, such as aloe-emodin and aloenin, were screened, correspond-
ing to 214 potential targets. After intersecting with UC disease targets, 97 common targets were
obtained. Network analysis suggested that components like aloe-emodin may be key active sub-
stances. PPI network analysis identified TNF, IL6, IL1B, PTGS2, and PPARG as core hub targets. GO
enrichment analysis revealed that these targets were significantly enriched in biological processes
such as inflammatory response, reactive oxygen species metabolic process, and regulation of apop-
tosis. KEGG pathway analysis indicated that the mechanisms of Aloe vera in treating UC primarily
involve the IL-17 signaling pathway, TNF signaling pathway, NF-kB signaling pathway, Toll-like re-
ceptor signaling pathway, and Th17 cell differentiation. Conclusion: This study reveals that Aloe
vera may exert therapeutic effects on UC through a “multi-component, multi-target, and multi-path-
way” mode. Its main active components likely act on core targets, regulating multiple signaling
pathways related to inflammation, immunity, and apoptosis, thereby producing synergistic effects.
The prediction results are highly consistent with the reported pharmacological activities of Aloe
vera, providing a theoretical reference for elucidating its material basis and mechanism in treating
UC.
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Table 1. Core targets of Aloe for UC treatment
2 1. BEIRTT UC Mz s

Genes Degree
1 TNF 73
2 IL6 70
3 IL1B 64
4 PTGS2 61
5 PPARG 53
6 TP53 50
7 CCL2 49
8 EGFR 48
9 ESR1 47
10 HIF1A 46
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Figure 1. Venn diagram of Aloe active ingredient targets and
UC disease targets
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Figure 2. “Component-target-disease” network diagram
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Table 2. Key potential active components of Aloe

F2 FEXEEBAFRMERY

Molecule Name Degree
1 LH13 54
2 LH12 16
3 LH2 16
4 LH 13
5 LH4 11
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Figure 3. Protein-protein interaction (PPI) network diagram of common targets
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Figure 4. The top 10 most significantly enriched Gene Ontology (GO) terms
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Figure 5. Top 25 pathways of KEGG enrichment analysis
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