Effect of selective orexin receptor 1 agonist on hypothalamic–pituitary–adrenal axis in rats
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Introduction. Evidence suggests an anti-inflammatory role of orexin system stimulation, potentially mediated by hypothalamic–pituitary–adrenal (HPA) axis. 
Aims. To investigate the influence of orexin receptor 1 agonist OxA 17-33 on the HPA axis in rats after intravenous (i.v.) and subcutaneous (s.c.) administration along with its pharmacokinetics.

Methods. In a 3 period, 3 sequence, cross-over study in rats (n=18) adrenocorticotropin and corticosterone was evaluated 30 min. after the administration of: i.v. 0.5 mg OxA 17-33 + s.c. placebo, s.c. 0.5 mg OxA 17-33 + i.v. placebo and s.c. + i.v. placebo. Pharmacokinetics was studied in a cross-over design in 12 male rats after s.c. and i.v dose of 0.5 mg OxA 17-33. 

Results. Both i.v. and s.c. administration of OxA 17-33 increased corticosterone secretion compared to placebo (257±86 and 185±40 vs 79±40 ng/mL respectively; P<0.05). Adrenocorticotropin was increased after i.v. OxA 17-33 compared to placebo (57±15 vs 24±10 pg/mL respectively; P<0.05). After i.v. administration T1/2, Vd and Cl were 1.05±0.52 h, 151.6±77 L and 111.8±37.5 L/h respectively. After s.c. administration Tmax was 0.9±0.6 h, T1/2 was 8.4±10.3 h. 

Discussion. Orexin 17-33 increased secretion of ACTH and corticosterone in an exposure-dependent manner. Large Vd, unusually long T1/2 after i.v. administration suggest high binding to plasma proteins. 
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