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Effect of ghrelin gene knockout on the postsynaptic potential of dopaminergic neurons in the sub-

stantia nigra of mice LIU Jing » LI Huanhuan , JIAO Qian, CHEN Xi, JIANG Hong , DU Xizun (State Key (Culti-
vation) Disciplines of Physiology, Qingdao University, Qingdao 266071, China)

[ABSTRACT] Objective To study the effect of ghrelin gene knockout on the postsynaptic potential of dopaminergic neu-
rons in the substantia nigra of mice. ~ Methods Substantia nigra tissue was taken from 10-week-old ghrelin /= male mice (ghre-
lin~/~ group) and their male wild-type (WT) littermates (WT group). RNA-seq technique was used to screen differently ex-
pressed genes (DEGs). KEGG pathway enrichment analysis was performed for the neuronal synaptic activity-associated signaling
pathways which DEGs might be involved in. Quantitative real-time PCR (RT-qPCR) was used for validation of the identified
DEGs, and western blotting was used for protein expression of neuronal synaptic activity-related genes.  Results Compared with
the WT group, the ghrelin™/~ group had significant changes in the expression levels of 23 genes in the synaptic signaling pathway
of dopaminergic neurons. Specifically, Ionotropic glutamate receptors a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid type
subunit 3 (GluA3) and glycogen synthase kinase3-8 (GSK-3B) regulated a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid re-
ceptor and N-methyl-D-aspartic acid receptor on the postsynaptic membrane of neurons, respectively. GluA3 and GSK-33 genes
were significantly downregulated in the substantia nigra tissue of mice in the ghrelin=/~ group. RT-qPCR results showed that com-
pared to the WT group, the ghrelin /~ group had significant downregulation of the mRNA expression levels of GluA 3 and GSK -
3B in the substantia nigra tissue of mice (+ =2.408,2.740, P <C0.05). Western blotting results showed that compared with the WT
group, the ghrelin™/~ group had a significantly upregulated expression level of GluA3 protein (¢ =2.530, P <C0.05) and a signifi-
cantly downregulated expression level of GSK-38 protein (1 =3.469,P<C0.05) in the substantia nigra tissue of mice.  Conclusion
Ghrelin gene knockout may enhance the excitatory synaptic transmission activity by enhancing the postsynaptic potential of sub-
stantia nigra dopaminergic neurons in mice for a long time, thus regulating movement.

[KEY WORDS] Ghrelin; Gene knockout techniques; Substantia nigra; Dopaminergic neurons; Long-term potentiation; Re-

ceptors, ionotropic glutamate
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