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In this study, we made target proteins that forcibly manifest the action of new psychoactive substances (NPS) in
cultured cells and verified the feasibility of detecting NPS using forcibly manifested cells. We also tried to
develop a detection kit of a color development system that uses cell-extraction ingredients.

Configuration of cells in which functional proteins for detecting NPS are manifested

(1) We established cells for detecting synthetic cannabinoids (CHO-CB1cells) and serotonin receptor agents
(CHO-5HT2A cells). We inspected NPS products being marketed using CHO-CB1cells and CHO-5HT2A cells
with the change in fluorescence intensity as the index. We examined 40 NPS products and synthetic cannabinoids
and detected serotonin receptors from them. The result of detection using these cells accorded with the result of
detection from instrumental analysis, confirming that these cells are useful for detection. Furthermore, when we
tried to detect synthetic cannabinoids and serotonin receptor agents in mouse urine and blood using CHO-CB1cells
and CHO-5HT2A cells, we found that unaltered bodies can also be detected from biological samples. The NPS
detecting technique that utilizes functional protein manifesting cells can also be applied to detection in products and
biological samples and thus is useful.

(2) We established a detection cell (HEK-NR2B cell) by targeting the N-methyl-D-aspartate-type glutamic acid
(NMDA) receptor, which is the working point of PCP-like hallucination drugs. Using HEK-NR2B cells, we
verified the ion-channel activity of the NMDA receptor by the automatic patch clamp method, evaluated its
functions, and clarified that the actions of hallucinogenic drugs, such as PCP and ketamine, are manifested because
they lower the functions of the NMDA receptor. Therefore, we examined the influences of PCP and ketamine on
the augmentation of the ion-channel activity of the NMDA receptor caused by the stimulus of glutamic acid and
confirmed a concentration-dependent suppression effect.  Analysis by the automatic patch clamp method that uses
the HEK-NR2B cell can detect PCP-like hallucination drugs. It is now necessary to improve the stability of
manifestation in the HEK-NR2B cell and verify the accuracy of analysis by the automatic patch clamp method.

Simplified detection kit (Prototype)

We developed a prototype of a simplified detection kit of a color development system that utilizes the
antigen-antibody reaction by cultivating a large volume of CHO-CBL1 cells and CHO-5HT2A cells and then
extracting receptor proteins from them. We implemented a competitive assay with a color reagent by making it
solid phase on a plate for the ELASA method. As a result of examining 10 synthetic cannabinoids and two
serotonin receptor agents, we could detect drugs as color development intensity decreased when they existed. The
kit was distributed to external organizations (institutes for health and universities) for review of any problems
before its practical use. It was thus clarified that detection sensitivity is highly influenced by the differences in the
materials of detection plates. The influence was particularly high when multiple NPSs are contained, so it is
necessary to develop a process to separate and refine in one step.

Detection using cells: The NPS detection method that uses cannabinoid CB1 receptor manifestation cells,
5HT2A receptor manifestation cells, and NMDA receptor manifestation cells was useful for predicting the risk
because it enables (1) selective detection of NPS that the action manifests (act on the receptor) and (2) detection of
NPS from biological bodies. The simplified detection method of the color development system that uses
cell-extraction ingredients can be utilized for primary screening, though some improvement of the drug extraction

method is necessary.
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