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& H : Diuretic effects of a,-adrenoceptor agonists and their antagonism by antagonists in cats
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FWSCE'E . The op-adrenoceptor agonists medetomidine and xylazine are used in veterinary medicine to
induce reliable sedation and analgesia. Although both drugs are used similarly in practice, medetomidine is
a more potent, selective, and specific a,-adrenoceptor agonist than is xylazine. In addition, in contrast to
xylazine, medetomidine contains an imidazole ring that has an affinity for imidazoline receptors. The
ap-adrenoceptor agonists can induce diuresis in several species. It has been suggested that several factors
are involved in the mechanism of this diuresis. However, the exact mechanism of the diuretic effect of
ap-adrenoceptor agonists is still unknown, and may differ depending on the particular animal species.
Given this effect, medetomidine and xylazine should be used with discretion in hypovolemic or dehydrated
animals and avoided in those with urinary tract obstruction. In such cases, a-adrenoceptor antagonists may
be used to reverse the diuretic actions. The ay-adrenoceptor antagonists atipamezole and yohimbine have
been clinically used to reverse the sedative and analgesic effects of o,-adrenoceptor agonists. Prazosin is
known to be a;-adrenoceptor antagonist. In contrast, atipamezole has an imidazoline ring structure, whereas
yohimbine and prazosin are non-imidazoline agents. These differences among atipamezole, yohimbine and
prazosin may influence their antagonistic effects in the effects of a,-adrenoceptor agonists. However, there
are no published reports described the diuretic effects of medetomidine or xylazine and regarding the
effects of a-adrenoceptor antagonists on medetomidine and xylazine-induced diuresis in cats.

In chapter 1, the study was aimed to investigate dose-related diuretic effects of medetomidine and
xylazine in healthy cats. Five sexually intact cats were used randomly in each of 11 treatment groups. Cats
were treated by intramuscularly administration of saline solution, medetomidine (20, 40, 80, 160, and 320
ng/kg), and xylazine (0.5, 1, 2, 4, and 8 mg/kg). Urine and blood samples were collected 9 times over a 24
h period. Variables measured were urine volume, pH, and specific gravity; plasma arginine vasopressin
(AVP) concentration; and creatinine and electrolyte concentrations as well as osmolality in both urine and
plasma. Both medetomidine and xylazine increased urine production for up to 5 h after injection. Xylazine
had a dose-dependent diuretic effect, but medetomidine did not. Urine specific gravity and osmolality
decreased in a dose-dependent manner for both treatments. Free water clearance increased for up to 5 h
after injection, whereas glomerular filtration rate (GFR), osmolar clearance, plasma osmolality, and
electrolyte concentrations did not change significantly. The area under the curve (AUC) for AVP
concentration decreased in a dose-dependent manner for medetomidine but not for xylazine; however, this
was not related to diuresis. Both medetomidine and xylazine induced profound diuresis in cats by

decreasing the reabsorption of water in the kidneys. The diuretic effect of medetomidine, including the
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change in AVP concentration, differed from that of xylazine. Care must be used in administration of both
drugs to cats with urinary tract obstruction, hypovolemia, or dehydration.

In chapter 2, the study aimed to investigate and compare the antagonistic effects of atipamezole,
yohimbine, and prazosin on medetomidine-induced diuresis in healthy cats. Five cats were repeatedly used
in each of the 9 groups. One group was not medicated. Cats in the other groups received 40 pg/kg
medetomidine intramuscularly, and saline, 160 pg/kg prazosin, or 40, 160, or 480 pg/kg atipamezole or
yohimbine intravenously 0.5 h later. Volume, pH, and specific gravity of urine; AVP concentration; and
creatinine, osmolality, and electrolyte levels in both urine and plasma were measured. Both atipamezole
and yohimbine, but not prazosin, antagonized medetomidine-induced diuresis. The antidiuretic effect of
atipamezole was more potent than that of yohimbine, but was not dose dependent, in contrast to the effect
of yohimbine at the tested doses. Both atipamezole and yohimbine reversed medetomidine-induced
decreases in both urine specific gravity and osmolality, and increases in plasma osmolality and free-water
clearance. Antidiuresis of either atipamezole or yohimbine was not related to the AUC for AVP
concentration, although the highest dose of both atipamezole and yohimbine initially and temporarily
increased plasma AVP concentrations, suggesting that this may partly influence the antidiuretic effects of
both agents. The diuretic effect of medetomidine in cats may be mediated by a,-adrenoceptors, but not
aj-adrenoceptors. Atipamezole and yohimbine can be wused as antagonistic agents against
medetomidine-induced diuresis in healthy cats.

In chapter 3, the study aimed to investigate and compare the antagonistic effects of atipamezole,
yohimbine, and prazosin on xylazine-induced diuresis in healthy cats. Five cats were repeatedly used in
each of the 9 groups. One group was not medicated. Cats in the other groups received 2 mg/kg xylazine
intramuscularly, and saline, 160 pg/kg prazosin, or 40, 160, or 480 pg/kg atipamezole or yohimbine
intravenously 0.5 h later. Urine and blood samples were collected 10 times over 8 h. Urine volume, pH, and
specific gravity; plasma AVP concentration; and creatinine, osmolality, and electrolyte values in both urine
and plasma were measured. Both atipamezole and yohimbine antagonized xylazine-induced diuresis but
prazosin did not. Antidiuretic effect of atipamezole was more potent than that of yohimbine but not
dose-dependent, in contrast to the effect of yohimbine at the tested doses. Both atipamezole and yohimbine
reversed xylazine-induced decreases in both urine specific gravity and osmolality, and the increase in free
water clearance. GFR, osmolar clearance, and plasma electrolyte concentrations were not significantly
altered. Antidiuresis of either atipamezole or yohimbine was not related to the AUC for AVP concentration,
although the highest dose of both atipamezole and yohimbine increased plasma AVP concentrations initially
and temporarily, suggesting that this may in part influence antidiuretic effects of both agents. Diuretic effect
of xylazine in cats may be mediated by o,-adrenoceptors but not a;-adrenoceptors. Atipamezole and
yohimbine can be used as antagonistic agents against xylazine-induced diuresis in healthy cats.

In conclusion, both medetomidine and xylazine induced profound diuresis in cats and these diuretic
effects can be reversed effectively by both atipamezole and yohimbine but not prazosin. This study
provided the clinical meaning of the diuresis of ap-adrenoceptor agonists and their antagonism by
antagonists from a clinical biochemical and hormonal changes in cats and improvement of the mechanism

of the diuretic effect.
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Diuretic effects of o, adrenoceptor agonists and their antagonism
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