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The purpose of this study was to investigate the mechanism of adverse effects caused by new psychoactive
substances (NPSs) and develop an efficient technique to predict adverse effects.

Mechanism of adverse effects: Funada et al. established a human skeletal muscle cell model for evaluating the
myotoxicity of synthetic cannabinoids and found that toxicity is mediated by the cannabinoid CB1 receptor. Mishima
et al. found that continuous administration of the cannabis component THC to mice induced resistance to body
temperature—lowering effects and the development of catalepsy-like immobility. Miwa et al. focused on the
dopaminergic nerve and created genetically modified mice, which they used to identify the neural circuit responsible
for hallucinations associated with NPSs. DAT-Cre-tdTomato mice exhibited increased momentum in movements and
the ventral tegmental nucleus could be activated using chemo-genetic techniques. We thus developed an important
animal model for analyzing the role of the dopamine nervous system in the development of adverse effects of NPSs.

Method to evaluate adverse effects: Using a mouse location preference test, Hashimoto et al. revealed that the novel
analgesic soluble epoxide hydrolysate inhibitor TPPU does not induce psychological dependence. In addition,
Sekiguchi et al. reported that the synthetic cannabinoid AB-FUBINACA suppresses conditioned fear memories via the
CBI1 receptor in a fear conditioning test. Kurihara et al. used computer analyses to examine the validity of docking
study predictions of the activity of CB1 receptors and ligands, which function as the sites of action of synthetic
cannabinoids. These analyses revealed that good activity prediction can be achieved by fixing the binding site of the
ligand using the hydrogen bond energy as an index. The correlation with the severity of myotoxicity caused by
synthetic cannabinoids was also good, suggesting that it is possible to predict harmful effects of cannabis and NPSs
based on the chemical structures of synthetic cannabinoids.

How to proceed with our study in the future:

Mechanism of adverse effects: To establish a model for chronic NPS and cannabis component exposure, changes in
brain functional proteins and expression of mRNAs related to the mechanism of dependence will be examined. In
particular, the cannabis model will analyze changes in cannabinoid receptors. To examine the effects of synthetic
cannabinoids on emotional behavior, synaptic transmission will be optogenetically isolated, and the responsible brain
neural circuit will be identified electrophysiologically. DAT-Cre-tdTomato mice will be subjected to repeat behavioral
experiments with hallucinogenic drugs such as PCP and ketamine, and development of an in vitro measurement
system will follow.

Method to evaluate adverse effects: A greater number of drugs will be evaluated using muscle cell models and
CBI receptor—expressing cells to improve the accuracy of harmful effect predictions based on the chemical structures
of synthetic cannabinoids. The analytical conditions of in silico activity predictions based on docking study data will
be re-examined to improve the accuracy of predicted values. We aim to build a high-throughput comprehensive
method for hazard prediction using cell-based experiments and computer analyses.




