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Opioids: Hashimoto et al. reported that pretreatment with the antidepressant ketamine abolished
morphine-induced rewarding effects in mice, suggesting that ketamine may be effective as a therapeutic
agent for morphine dependence.

Synthetic cannabinoids: Sekiguchi et al. labeled one of the inputs that transfers the “condition
stimulation” of condition-related fear memory by locally administering an adeno-associated virus
vector incorporating Channelrhodopsin-2 to the auditory region of the mouse. Next, they isolated the
synapse reply from the auditory region to the lateral amygdaloid nucleus by preparing brain slices
including the amygdaloid body and irradiating 465-nm light onto them during patch-clamp recording
from neurons in the lateral amygdaloid nucleus. They found that this synapse reply could be used as an
index for examining the action of synthetic cannabinoids on the neural fear circuit.

A°-tetrahydrocannabinol (THC): Mishima et al. investigated the effect of continuous administration
of'a major component of cannabis THC on cannabinoid (CB) receptor-mediated pharmacological action.
They found that the hypothermic effect of THC was attenuated by chronic THC administration. From
these results, it was clarified that the continuous administration of THC leads to the development of
tolerance to the hypothermic effect of THC.

Evaluation techniques: Kurihara et al. conducted a docking study of synthetic cannabinoids using
the X-ray structure (5U09, STGZ, 5XRA) of cannabinoid receptor type 1 (CB:), and examined the
correlation of the evaluation function with the actual biological activity. The docking study, which used
37 kinds of synthetic cannabinoids, obtained the evaluation function, and reported that SXRA was
suitable for the study of activity prediction. Funada et al. prepared cells expressing CB; and CB, and
analyzed their potency for 54 synthetic cannabinoid benzoylindoles by quantitative structure—activity
relationship analysis. They found that benzoylindoles may exert an adverse effect via CBy. It is
considered possible to predict toxicity based on the chemical structure of synthetic cannabinoids by
using the analysis data obtained from cells expressing CB;. Miwa created an animal model for analyzing
neural circuits related to hallucination with a focus on the abnormality of dopaminergic neurons. In the
animal model, dopamine transporter-positive cells were visualized using the fluorescent protein
tdTomato, which enabled localization of dopamine cells in the brain and visualization of their nerve
endings. This animal model is considered to be useful for elucidating the mechanism of hallucinogenic
action based on the abnormality of dopaminergic neurons.

How to proceed with our study in the future

Mechanism of adverse effects: We plan to investigate the relationship between the formation of
opioid dependence and the presence of soluble epoxide hydrolase in the metabolic processes of
polyunsaturated fatty acids, as well as its possibility as a therapeutic drug. Furthermore, the effects of
chronic administration of synthetic cannabinoids or THC on physiological functions and neural fear
circuits, and the role of the intracellular signal transduction system originating from CB receptors will
be analyzed using behavioral and electrophysiological methods.

Evaluation techniques and technology: Using the X-ray structure of CBj, we will analyze the
binding mode of drugs and construct a docking model. We also aim to predict adverse effects based on
the chemical structure of synthetic cannabinoids by accumulating computer simulations and data from
cells expressing CB; and CB,. In addition, we plan to construct a system that uses biological signals
(behavioral and electrophysiological nerve activity changes) for evaluating emotional changes caused
by new psychoactive substances.



