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The development of safe anesthesia and sedation protocols for animal models is an important component
of biomedical research. Medetomidine, a selective alpha-2 adrenergic receptor agonist, is widely used
in veterinary medicine; however, characterizing the physiological and biochemical responses to
different doses in rats is important for selecting appropriate doses for research applications. This study
aimed to evaluate the dose-dependent effects of medetomidine on physiological and biochemical
parameters in laboratory rats. In this experimental study, 24 male rats were randomly allocated to four
groups: a control group and three treatment groups receiving medetomidine at doses of 30, 60, or 100
ug/kg. Medetomidine was administered as a single dose, and 48 h after administration, physiological
parameters, including heart rate and body temperature, and serum biochemical parameters, including
blood urea nitrogen (BUN), creatinine, aspartate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), calcium, and phosphorus, were measured. Medetomidine produced
a dose-dependent reduction in heart rate (P < 0.05), whereas body temperature did not change
significantly (P > 0.05). At a dose of 100 pg/kg, significant increases in BUN, creatinine, AST, ALT,
and ALP, along with significant alterations in serum calcium and phosphorus concentrations, were
observed (P < 0.05). Given the absence of histopathological assessment and the limited 48-h follow-up
period, these findings should be interpreted as biochemical alterations associated with renal and hepatic
function rather than definitive evidence of tissue injury. Overall, under the conditions of this study, the
30 and 60 pg/kg doses were associated with fewer biochemical alterations than the 100 pg/kg dose.
However, the optimal dose cannot be determined solely on the basis of the parameters assessed, and
dose selection should consider the intended level of sedation, experimental conditions, and appropriate
monitoring of physiological and biochemical parameters.

Keywords: Medetomidine; Rat Model; Physiological Responses; Biochemical Parameters; Dose
Response
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