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MRI Study of Dose-dependent Effects of
Esketamine on Brain Activity in Awake Mice*

LIU Zheng-lai, ZHANG Jing-shuo, ZHENG Yu-juan, AO L'
Tangshan Maternal and Child Health Hospital, Tangshan 063000, Hebei Province, China

ABSTRACT

Objective This study was conducted to evaluate the dose-dependent effects of esketamine on brain
activity in awake mice. Methods Mice were given 1.0, 3.3 or 10 mg/kg esketamine, respectively,
and the MRI brain map of mice was recorded 10 minutes after administration. Location-specific
information was extracted from 134 different brain regions, including blood oxygen level dependent
(BOLD) positive and negative signal regions. Resufts Many regions such as the cortex, hippocampus,
and thalamus showed dose-dependent decreases in BOLD positive signals. When comparing the three
doses, the most common feature is a U-shape, with 3.3 doses showing the least variation in signal. At 1.0
mg/kg, positive BOLD increased significantly in the forebrain and hippocampus. The expected dose-
dependent increase in BOLD did not materialize; In contrast, the lowest dose of 1.0 mg/kg had the
greatest effect on brain activity. The prefrontal cortex and hippocampus were significantly activated,
confirming previous imaging studies in humans and animals. Conclusion 1.0 mg/kg esketamine
sensitivity can be explained by a stronger affinity for the N-methyl-D-aspartate receptor (NMDAR)
receptor than esketamine in fully awake mice.
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