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Effects of Wendan Decoction on insomnia and associated negative emotions

in sleep—deprived rats via regulation of p38 MAPK phosphorylation
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(Abstract] Objective To investigate the effects of Wendan Decoction (WDD) on insomnia and associated negative emotions

in sleep—deprived rats via regulation of p38 mitogen—activated protein kinase (p38 MAPK) phosphorylation. Methods Male SD rats
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were randomly divided into six groups: control, model, Western medicine, low—, medium—, and high—dose WDD groups. The control
group was not subjected to sleep deprivation, while the other five groups underwent sleep deprivation for 21 days. After successful
modeling, treatments were administered by gavage: animals in the control and model groups received normal saline; Western
medicine group received escitalopram (0.9 mgkg-d); WDD groups received low, medium, or high doses (0.5 g/100 g, 1 g/100 g, 2 o/
100 g) of WDD for 14 consecutive days. Sleep latency and sleep duration were measured to evaluate insomnia. The open field test
and sucrose preference test were used to assess depressive-like behavior, while the elevated plus maze test was employed to
evaluate anxiety-like behavior. Serum levels of S-hydroxytryptamine (5-HT), norepinephrine (NE), tumor necrosis factor-o (TNF-a),
and interleukin—6 (IL—6), as well as hippocampal levels of 5-HT and NE, were determined by ELISA. The expression levels of
brain—derived neurotrophic factor (BDNF), phosphorylated p65 nuclear factor—«B (p—p65 NF—«B), and p38 MAPK in the hippocampus
were detected by Western blot analysis. Results Compared with the control group, the model group exhibited prolonged sleep
latency (P<0.05) and reduced sleep duration (P<0.05). The model group also had lower scores in the open field test, decreased
sucrose preference rate, decreased percentage of open arm entries and time spent in open arms in the elevated plus maze test,
reduced 5-HT and NE levels in serum and hippocampal tissue, and decreased hippocampal BDNF expression (P<0.05). Additionally,
serum TNF-a and IL-6 levels, as well as the ratios of p—p65 NF-kB/p65 NF-kB and p-p38 MAPK/p38 MAPK in hippocampal
tissue, were significantly increased (P<0.05). Compared with the model group, the Western medicine group and the medium-, and
high—-dose WDD groups showed reduced sleep latency and prolonged sleep duration (P<0.05), the Western medicine group and the
low—, medium—, and high—dose WDD groups showed had higher scores in the open field test, increased sucrose preference rate,
higher percentage of open arm entries and time spent in open arms, elevated levels of 5-HT and NE in serum and hippocampal
tissue, and increased expression of BDNF in the hippocampus (P<0.05). Furthermore, serum TNF-a and IL-6 levels, as well as the
ratios of p—p65 NF—«B/p65 NF-«kB and p-p38 MAPK/p38 MAPK in the hippocampus, were significantly decreased (P<0.05). There
were no significant differences in these indicators between the Western medicine group and the high—dose WDD group (P>0.05).
Conclusion WDD at different doses can improve sleep and emotion in sleep—deprived rats, and the effects of the high-dose WDD
are comparable to those of the Western medicine escitalopram. Inhibition of p38 MAPK phosphorylation may be a potential
molecular mechanism underlying the therapeutic effects of WDD.
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Table 1 Comparison of various indicators between control rats and sleep—deprived rats before
drug intervention (x+s)
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Table 3 Comparison of sleep latency and sleep

duration among different groups of rats (x+s, n=10)
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Table 4 Comparison of negative emotions among different groups of rats (x+s, n=10)
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Table 5 Comparison of serum 5-HT, NE, TNF-a, and IL-6 among different groups of rats (x+s, n=10)

415 5-HT/(pg/mL) NE/(ng/mL) TNF-o/(pg/mL) IL—6/(pg/mL)
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Table 6 Comparison of 5-HT and NE levels in hippocampal

tissues among different groups of rats (x+s, n=10)
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Fig.1 Comparison of the protein expression levels of BDNF, p—-p65 NF-«kB/p65 NF-kB, p-p38 MAPK/p38 MAPK in

hippocampal tissues among different groups of rats (x+s, n=10)
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