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Pharmacokinetics of Esketamine hydrochloride nasal spray in rats and ciliary toxicity to maxillary mucosa
of bullfrog

ZHOU lJingyu"*, WU Haixia', QUAN Jingnan®, YANG Yanna®, ZHONG Shijie’, CHENG Yi*, LI Meng*, WANG
Zengming®, LIU Nan’, ZHENG Aiping®, ZHANG Hui*(1. School of Chemistry and Pharmaceutical Engineering,
Hebei University of Science and Technology, Shijiazhuang 050018, China; 2. Academy of Military Medical
Sciences, Beijing 100850, China)

ABSTRACT OBJECTIVE To study the pharmacokinetics of Esketamine hydrochloride nasal spray in rats and ciliary toxicity to
maxillary mucosa of bullfrog. METHODS The plasma concentration of esketamine hydrochloride in rats was determined by LC-MS/
MS after intravenous injection of esketamine hydrochloride solution and nasal administration of esketamine hydrochloride; the
pharmacokinetic parameters were calculated by using Phoenix WinNonlin 8.1.0 software. Using the maxillary mucosa of isolated
bullfrog as a model, the morphological changes of maxillary mucosa were investigated, and the duration and recovery of ciliary
oscillation were recorded after nasal administration of esketamine hydrochloride. RESULTS The peak of blood concentration
occurred 2 min after nasal administration of esketamine hydrochloride; cu. was (814.58 +418.80) ng/mL, AUC, .. was (203.75
92.76) ng-h/mL, and the absolute bioavailability was 60.68%. After nasal administration of esketamine hydrochloride, it was
observed that the cilia of bullfrog were arranged neatly, the edges were clear, the cilia tissue structure was complete and the cilia
moved actively. The cilia movement time was (178.17 £ 13.30) min for the first time, and after the cilia moved again, the ciliary
movement time measured again was (24.50+9.19) min with a relative movement percentage of 53.56%. CONCLUSIONS
Esketamine hydrochloride nasal spray has a rapid onset of action, high bioavailability, and low ciliary toxicity.
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