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Ketamine (2-(2-Chlorophenyl)-2-(methylamino)-cyclohexanone) is a widely used
anesthetic agent in clinics. However, induction of anesthesia with ketamine may
raise blood pressure. Vascular endothelial cells can release endothelium-derived
releasing factors, including nitric oxide (NO) and endothelin-1 (ET-1), which play
important roles in regulation of blood pressure. The goal of this study was to
evaluate the effects of ketamine on biosyntheses of NO and ET-1 using human
umbilical cord endothelial cells (HUVECs) as our experimental model. Cell viability
was assayed by a MTT colorimetric method. Exposure of HUVECs to 100 uM
ketamine for 24 h had no effect on cell viability. Total amounts of nitrite, an oxidative
product of NO, in the culture medium were quantified according to the Griess
reaction method. The levels of nitrite were decreased in ketamine-treated HUVECs
in a time-dependent manner. Immunoblotting analysis revealed that ketamine
decreased the protein level of eNOS in a time-dependent manner. Analysis by
RT-PCR showed ketamine decreased eNOS mRNA production. The effect of
ketamine on ppET-1 mRNA expression in HUVECs was analyzed by RT-PCR. The
results showed the expression of ppET-1 mRNA was decreased after exposure to
ketamine for 24 h. Furthermore, we used a confocal laser scanning microscope and
a fluorescence multilabel counter to analyzed intracellular calcium movement and
concentrations. After stimulation by 200 nM bradykinin, a clinical relevant
concentration of ketamine (100 pM) significantly decreased intracellular calcium
mobilization and concentrations. Male Wistar rats were intraperitoneally injected
100mg/kg body weight ketamine and observed for 3 h. After scarification, blood
was collected and ET-1 concentrations were quantified by a ET-1 chemiluminescent
immunoassay. Treatment with ketamine significantly suppressed the levels of
serum ET-1 concentration.

This study showed that ketamine at a therapeutic concentration can inhibit the
biosyntheses of nitric oxide and endothelin-1. The suppressing mechanism may
occur via a pretranslational mechanism and a reduction of intracellular calcium

concentrations



