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Efficacy of modified Fuzheng Quxie Formula in treating insomnia and its
influence on GABA ARal, S-HT1AR, and mGluR7 expressions in brain tissue

LIU Yanxia, LI Yan*
Department of Oncology, Municipal Chinese Medicine Hospital of Shanghai University of Chinese Medicine, Shanghai 200071, China

[Abstract] Objective To explore the sedative and hypnotic effects of modified Fuzheng Quxie Formula (FZQXF) on insomnia
model mice induced by para—chlorophenylalanine (PCPA) and its influence on gamma aminobutyric acid A receptor subtype ol
(GABA ARal), 5-hydroxytryptamine 1A receptor (S—HT1AR), and metabotropic glutamate receptor 7 (mGluR7) expressions in brain

tissue. Methods Fifty mice were randomly divided into blank control group, model group, estazolam group, high— and low—-dose
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modified FZQXF groups. After 7 d of continuous intragastric administration, the mice in each group were subjected to behavioral
tests including pentobarbital sodium synergistic sleep experiment and open field experiment. Meanwhile, the mRNA and protein
expressions of GABA ARal, 5-HT1AR, and mGIluR7 in brain tissue and the ratio of mGluR7/GABA ARal were determined by
RT-qPCR and Western blot, respectively. Results Compared with blank control group, the mice in model group showed prolonged
sleep latency (P<0.05), shortened sleep time (P<0.05), longer total regional distance in the open field experiment (P<0.05), shorter
residence time in the central area (P<0.05), lower mRNA and protein expressions of 5-HT1AR and GABA ARal in brain tissue (P<
0.05), higher mRNA and protein expressions of mGluR7 (P<0.05), and increased mGluR7/GABA ARal ratio (P<0.05). Compared with
model group, the mice in estazolam, high— and low—dose modified FZQXF groups showed shortened sleep latency (P<0.05), prolonged
sleep time (P<0.05), reduced total regional distance (P<0.05), extended residence time in central area (P<0.05), higher mRNA and
protein expressions of GABA ARal and 5-HTIAR in brain tissue (P<0.05), lower mRNA and protein expressions of mGluR7 (P<
0.05), and increased mGluR7/GABA ARal ratio (P<0.05). Compared with estazolam group, the mice in high— and low—dose modified
FZQXF groups showed prolonged sleep latency and total regional distance (P<0.05), shortened sleep time and residence time in
central area (P<0.05), lower mRNA and protein expressions of GABA ARal and 5-HT1AR, higher mRNA and protein expressions
of mGluR7 (P<0.05), and increased mGluR7/GABA ARal ratio (P<0.05). Compared with high-dose modified FZQXF group, the mice
in low—dose modified FZQXF group showed longer sleep latency and total regional distance (P<0.05), shorter sleep time and
residence time in central area (P<0.05), lower mRNA and protein expressions of GABA ARal and 5-HTIAR, and increased
mGluR7/GABA ARal ratio (P<0.05). Conclusion Modified FZQXF can exert its sedative and hypnotic effects on PCPA-induced
insomnia model mice, and its mechanism of sleeping—improving may be related to regulating the levels of GABA ARal, 5-HT1AR
and mGluR7 in brain tissue.

(Keywords] modified Fuzheng Quxie Formula; insomnia; para—chlorophenylalanine; gamma-aminobutyric acid A receptor

subtype al; 5-hydroxytryptamine 1A receptor; metabotropic glutamate receptor 7
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