Aging-related Plasticity of Brain Orexin System is Involved in the Delayed Emergence from Isoflurane Anesthesia in the Rat
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Background: Orexin (composed of orexin-A and orexin-B), also called hypocretinis a peptide secreted by a specific group of neurons located in the hypothalamus. In the latest few years, orexins has been reported to be an important regulator for anesthesia and emergence. It has been noticed in clinic that the emergence time in old patients is longer than in the youth. In present study we aimed to clarify whether orexin system are related with this phenomenon.

Methods: Rats were divided into a young adult group (aged 3-4 months, 250–340g body wt) and an aged group (aged 20 months, 500–600g body wt) (n=6 each). Anesthesia were inducted and maintained by 1.4% isoflurane with oxygen (1L/min). Three days later, rats were anaesthetized again by the same anesthetics as the above except Orexin-A (30ug/kg) was intraperitoneally injected 15 min before termination of inhalational anesthesia. The time of loss of righting reflex and return of righting reflex after anesthesia were recorded as induction and emergence time respectively. Electroencephalography was monitored during the anesthesia process. Plasma orexin-A was measured by radioimmunoassay. The orexinergic neurons in hypothalamus were detected by immunofluorescent staining. Orexin receptor 1 and 2 (OX1R and OX2R) were analyzed by western blot and quantitative real-time PCR. Prepro-orexin mRNA expression were also determined by quantitative real-time PCR. 

Results: The emergence time in aged rats was longer than that in the young adult rats（18.12±0.72 vs 14.65±0.29 min, P=0.002). Intraperitoneal injection of orexin-A significantly shortened the emergence time in young adult group (11.55±1.11 vs 14.65±0.29 min, P=0.002 ) but slightly in aged group (16.35±0.44 vs 18.12±0.29 min, P=0.06). The duration of burst and suppression electroencephalogram, which indicating deep anesthesia, in elderly rats was longer than that in young adult rats. Plasma orexin-A levels were higher in the aged group than that in the young adult group (34.93±1.15 vs 26.58±2.95 pg/ml, P=0.03). The number of orexinergic neurons in hypothalamus of young adult group were similar to the aged group (608.30±15.22 vs 642.80±20.70, P=0.19),examined by immunofluorescent staining. Orexin receptor 1 (OX1R) mRNA expression (0.43±0.07 vs 0.81±0.09, P=0.01) and OX1R protein (0.40±0.07 vs 0.93±0.17, P=0.04) in hypothalamus of rat brain were lower in aged group than in that in young adult group, analyzed by quantitative real-time PCR and western blot respectively. No significant difference was found in OX2R mRNA (0.87±0.08 vs 0.75±0.16 P=0.36), protein (0.99±0.17 vs 0.83±0.24, P=0.61) and prepro-orexin mRNA (0.82±0.05 vs 0.76±0.05, P=0.80) expressions between the young adult and aged groups.

Conclusion: Aging-related deficits in orexin/hypocretin system may be associated with the delayed emergence from isoflurane anesthesia of elderly.

