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[ Abstract] Objective To investigate whether xanthohumol exerts an antianxiety effect by inhibiting FKBP51
in the brain. Methods Forty male C57BL/6] mice were randomly divided into five groups, a control group (Con), a
model group (Saline), and xanthohumol groups (5, 10, and 20 mg/kg). Except for the Con group, mice in the other
groups were given different doses of xanthohumol after inducing anxiety-like behavior using a restraint stress model.
The Saline group and Con group were treated with an equal volume of physiological saline via intraperitoneal injection,
administered continuously for 7 days. The open-field test and elevated plus-maze test were used to detect anxiety-like
behavior in the mice. Western Blot analysis was employed to measure brain-derived neurotrophic factor (BDNF) protein
expression levels in the hippocampus of the mice. Golgi staining was used to assess dendritic spine density in mouse
hippocampal neurons. Another forty male C57BL/6] mice were used to evaluate the effects on anxiety-like behavior
following the stereotactic injection of an adeno-associated virus (AAV) designed to suppress FKBP51. Molecular
docking and dynamics simulations were performed to analyze the binding affinity and stability of xanthohumol and
FKBP51. Results Xanthohumol significantly improved the anxiety-like behavior of restraint-stressed mice in the open
field test and elevated plus-maze test, as evidenced by increased exercise time and distance in the central area, as well
as an increase in the number and duration of entries into the open arms. Further research showed that xanthohumol
upregulated the protein expression level of BDNF in the hippocampus of mice and increased the density of dendritic
spines in neurons in the hippocampal CAl area, thereby promoting neuronal plasticity. Additionally, the expression of
FKBP51 was inhibited by stereotactic injection of AAV, and it was found that the anti-anxiety effect of xanthohumol was
dependent on the function of FKBP51. Molecular docking and dynamics simulation results indicated that xanthohumol
and the FKBP51 protein had a high binding affinity, forming a stable complex structure. Conclusion Xanthohumol
plays an anti-anxiety effect by inhibiting the FKBP51, promoting BDNF expression, and improving neuronal plasticity,

providing a theoretical basis and potential targets for the development of new anti-anxiety drugs.

[Keywords ] Xanthohumol; FKBP51; Anxiety disorder; Brain-derived neurotrophic factor; Adeno-

associated virus; Molecular docking; Open field test; Elevated plus-maze
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Figure 1. The effect of Xmo on the exercise time and distance in the center of anxiety mice (n=8)
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Figure 5. Xmo exerts anti anxiety effect through FKBP51 dependent pathway (n=8)
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Figure 7. Dynamics simulation results of Xmo and FKBP51
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