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Abstract: Objective To explore the effects of icariin (ICA) on the depression-like behavior in mice induced by chronic unpredictable
mild stress (CUMS) and its regulatory role in the toll-like receptor 4/myeloid differentiation factor 88/nuclear factor kB
(TLR4/MyD88/NF-kB) pathway. Methods Pharmacodynamic experiment: 12 mice were used as the control group, and the remaining
mice were subjected to CUMS to establish a depression model for 3 consecutive weeks. In the 4th week, a sucrose preference test was
conducted. Mice with a sucrose preference rate < 75% were considered to have successfully established the model and were randomly
divided into the model group and the icaritin high-, medium-, and low-dose (120, 40, and 10 mg-kg™") groups, with 12 mice in each
group. Icaritin was dissolved in 0.5% sodium carboxymethyl cellulose and administered ig for 21 consecutive days. During this period,
the model was continuously established. Mice in the control group and the model group were ig administered 0.5% sodium
carboxymethyl cellulos. Mechanism study: 8 mice were used as the control group, and the remaining mice were subjected to CUMS
to establish a model. 24 successfully established model mice were selected and divided into the model group, the icaritin (120 mg-kg™")
group, and the icaritin (120 mg-kg™!) + GSK1795091 (TLR4 agonist, 0.1 pg per mouse, 10 ug-mL™!, 10 pL per mouse) group. The
sucrose preference test, open field test, tail suspension test, and forced swimming test were conducted to evaluate the depressive-like
behaviors of the animals. After the mice were sacrificed, the whole brain tissue was taken and stained with hematoxylin-eosin (HE) to
evaluate the pathological structure changes of the brain tissue. The hippocampal tissue was taken, and the levels of interleukin-6 (IL-
6), interleukin-1p (IL-1P), and tumor necrosis factor-a (TNF-a) in the hippocampus were detected by enzyme-linked immunosorbent
assay (ELISA) kits. The expression of proteins related to the toll-like receptor 4 (TLR4) signaling pathway was detected by Western
blotting. Results In the pharmacodynamics study, compared with the control group, the sucrose preference of the CUMS group was
decreased (P < 0.05), the crossing number of open field test were decreased (P < 0.05), the immobility time of tail suspension and
forced swimming were increased (P < 0.05), and HE staining revealed that a large number of neurons exhibited atrophy, swelling,
necrosis, or abnormal nuclear morphology, the contents of IL-6, IL-1 and TNF-a in hippocampal tissue were increased (P < 0.05),
and the expression of TLR4, MyD88 and p-NF-«B protein were up-regulated (P < 0.05). Compared with the CUMS group, the sucrose
preference rate was increased (P < 0.05), the scores of open field test were increased (P < 0.05), the immobility time of tail suspension
and forced swimming were decreased (P < 0.05) in the ICA-H and ICA-M group, as well as HE staining showed that the size and shape
of neurons gradually returned to normal, with a decrease in atrophic, swollen, necrotic, or cells with abnormal nuclei, and the contents
of IL-6, IL-1P and TNF-a in brain were decreased (P < 0.05) , the expression of TLR4, MyD88 and p- NF-kB protein were down-
regulated (P < 0.05). However, there were no significant changes in all parameters in ICA-L group. In the mechanism research,
compared with the ICA-H group, the sucrose preference rate of the ICA-H+A group was decreased (P < 0.05), and the scores of open
field test were decreased (P < 0.05), the immobility time of tail suspension and forced swimming tests were increased (P<0.05). In
addition, the levels of inflammatory cytokines IL-6, IL-1p and TNF-a were increased (P < 0.05). Conclusion ICA may regulate the
immune inflammatory response by inhibiting the activation of TLR4/MyD88/NF-«kB signaling pathway and play an antidepressant role
in mice.
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Fig. 1 Changes in depressive-like behavior indicators in mice of different groups (X Xs, n=12)
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Fig.2 Changes in levels of inflammatory cytokines in brain tissue in mice of different groups (X *s, n=6)
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Fig.3 HE staining results of brain in mice of different groups (X £s, n=3)
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Fig. 4 Changes in expression of proteins in TLR4/MyD88/NF-kB signaling pathway in brain of mice across different groups
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