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Effects of hypnotic active components of Cnidii Fructus on expression of
hippocampal Clock genes and amino acid neurotransmitters in PCPA
insomnia rats

WEI Wen-jing, TONG Li-guo, ZHONG Qi-ming, YANG Qian, JIA Li-li, HU Wen-zhuo, SONG Mei-ging,
FENG Ma-li
Shanxi Academy of Traditional Chinese Medicine, Taiyuan 030012, China

Abstract: Objective To study the hypnotic mechanism of Cnidii Fructus hypnotic active constituent (SCZ) on the expression of clock genes
and hippocampal neurotransmitters in insomnia rats. Methods The insomnia model was established by intraperitoneal injection of
para-chlorophenylalanine (PCPA). SCZ at low (25 g/kg), medium (50 g/kg), and high (100 g/kg) conentrations were ig administrated
respectively at the same time with diazepam as positive group, intragastric administration of PCPA was performed in insomnia rats for
three days, The expression levels of Clock, Bmall, Cry1, Cry2, Perl, Per2, and Per3 were detected by real-time PCR. The expression
levels of y-aminobutyric acid (GABA) and glutamic acid (Glu) in hippocampus dentate gyrus were detected by immunohistochemistry.
The changes of contents of GABA and Glu were determinated by immunohistochemistry and high performance liquid chromatography.
Results The results of immunohistochemistry showed that the expression of GABA in the dentate gyrus of the hippocampus of rats in
the model group was significantly reduced compared with the control group, and the expression level of Glu was significantly increased
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(P <0.05,0.01). Compared with the model group, the expression level of GABA in SCZ medium and high dose group was significantly
increased, and Glu expression was reduced significantly (P < 0.01). HPLC results showed that the GABA expression level in the
hippocampus of the model group was significantly decreased compared with the control group, and the expression level of Glu was
significantly increased (P < 0.05, 0.01). Compared with the model group, the expression level of Glu in hippocampus of rats in SCZ
medium and high dose group was significantly decreased (P < 0.05), and the expression of GABA in rats with high and low doses of
SCZ was significantly increased (P < 0.01). The results of Clock gene expression test showed that the expression of Clock and Bmall
gene in the model group was significantly increased (P < 0.05) compared with the control group, and the expression levels of Cryl,
Perl, and Per2 genes were significantly decreased (P < 0.05, 0.01). Compared with the model group, the expression of Clock and
Bmall gene in the SCZ medium dose group was significantly decreased (P < 0.01); The expression levels of Cry1, Perl, and Per2 in the
SCZ high dose group were significantly increased (P < 0.05, 0.01). The Perl gene expression in the SCZ low-dose group was
significantly increased (P < 0.01). Conclusion Cnidii Fructus hypnotic active components can increase the expression of Cryl, Perl,
and Per2 gene by reducing the hypnosis of hippocampal Clock and Bmall expression. The increased expression of the inhibitory

neurotransmitter GABA and the decreased expression of excitatory neurotransmitter Glu can inhibit the occurrence and development

of insomnia, which can regulate the sleep-wake cycle for clinical treatment of insomnia.
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Fig. 1 HPLC chromatograms of Glu, GABA reference
substance (A and B), and hippocampus sample of rats (C)
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FE R B (5°—3)
GAPDH-F CCCCCAATGTATCCGTTGTG
GAPDH-R TAGCCCAGGATGCCCTTTAGT
CLOCK-F GCCGCAGAATAGCACCCAGAGT
CLOCK-R ACTTGGCACCATGACGGCCC
Bmall-F GCGACTCATCGATGCGAA
Bmall-R AACAGGTGGAGGCGAAGT
CAM-F CTGTCAAACGGGAGATGAATGGT
CAM-R TCTGGCGGTAATAGGTGTAAATGG
Cryl-F AATGGAGCCCCTGGAGAT
Cryl-R TGGTGTACTGCAACCATCAGAG
Perl-F AGCGCATCCACTCTGGTT
Perl-R GTCGGTCCTCAGGATGTA
Per2-F GACACCCTACCTGGTCAA
Per2-R CATCCTGGAACAGGCAGT
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El2 &EAKFREDEHIRE Glu. GABA Rk (REAE, X400)
Fig. 2 Positive expression of Glu and GABA in hippocampal dentate gyrus of rats in each group (x 400)
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Table 2 Effects of SCZ on expression of GABA and Glu
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X —  0.0449%+0.0236  0.040 6£0.004 5 ! — 0.4840.10**  41.9+13.4**
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44p<0.01; SERALLE: *P<0.01
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Fig. 3 Effects of SCZ on Clock genes expression in hippocampus of insomnia rats (X Ls, n = 10)
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