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Abstract

Inflammatory skin diseases result from a cascade of immune dysregulation and the activation of pro-inflammatory
signaling pathways. In the search for safer and more effective anti-inflammatory agents, plant-derived compounds
have gained increasing attention. This study investigated the properties of compounds derived from Hippophae
rhamnoides (also known as sea buckthorn) using an in silico strategy specifically designed to screen candidates
that may provide beneficial outcomes.

A dedicated workflow combining molecular docking and molecular dynamics simulations was applied to examine
interactions between selected compounds and key protein targets involved in the chronic inflammatory response.
Molecular docking was used to predict binding poses and identify favorable ligand—protein interactions. In
contrast, molecular dynamics (MD) simulations were employed to assess the overall integrity and stability of
the resulting complexes. Standard MD readouts, specifically root-mean-square deviation (RMSD), root-mean-
square fluctuation (RMSF), and interaction energy profiles, were used to characterize the complexes’ behavior
under dynamic conditions. The main compounds on which this study focused were isorhamnetin, quercetin, and
kaempferol, based on prior literature suggesting that they may exert anti-inflammatory properties.

However, the existing evidence remains incomplete, and their mechanisms of action have not yet been fully
elucidated. Therefore, this study aims not only to propose potential alternatives for diseases associated with
this pathological cascade, but also to clarify how these compounds interact with specific components of pro-
inflammatory pathways. These compounds are found at high concentrations in Hippophae rhamnoides, which
may help explain why this plant and its derivatives have been used across different cultures since early medical
traditions to address a broad array of conditions. The key conclusion was that these three compounds show
strong binding affinity and form stable complexes with the selected targets. However, the limitations of the
study must be clearly acknowledged, and a substantial number of clinical trials and randomized controlled trials
(RCTs) are required before the therapeutic potential of Hippophae rhamnoides can be confidently supported.
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The main limitations include not only the scarcity of literature on this specific topic, but also broader technological
constraints inherent to computational approaches.

Although the ligand-protein complexes appeared stable under dynamic simulation conditions, further in vivo
validation and additional in silico investigations are necessary to more fully assess the plant’s potential as an anti-
inflammatory agent.
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