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1. Introduction

The effects of anesthesia on renal function are concern for many veterinary
anesthetists because the kidney is a highly specialized organ charged with a diverse set
of responsibilities, excrete end products of cellular metabolism and maintain the internal
environment of the body. The renal blood flow is a product of systemic arterial blood
pressure and compliance of renal vasculature, therefore it may be depressed as a
consequence of systemic hypotension, renal vasoconstriction or combination of both as
may be seen when sedating or anesthetizing an animal. Accordingly, patients with renal
disease are at risk of further deterioration of renal function and acute tubular necrosis
when subjected to anesthesia and surgery. Medetomidine is one of the almost recently
introduced a2-agonist approved for veterinary use and it has been proved to be a very
potent highly specific a2-agonist when given alone or when compared to other drugs,

since it induces a longer duration of sedation and analgesia. Like other a2-agonists the



drug is known to reveal a variety of side effects and other pharmacological responses
due to a2-receptors activation in a variety of nontargeted tissues including the kidney
that raise the questions of its safe use in veterinary medicine. The aim of the present
study was to clarify renal effects of medetomidine in dogs with normal or abnormal
kidney functions to investigate whether medetomidine could be considered a proper

agent for sedating animals with renal impairment.

2. Chapter I: Renal effects of medetomidine in isoflurane-anesthetized dogs with special
reference to its diuretic action

This study was conducted on sixteen laboratory healthy beagle dogs classified
into four groups. Dogs were anesthetized with propofol 6mg/kg IV and anesthesia was
maintained with isoflurane. Medetomidine at doses of 20, 40ug/kg I'V and 80 pg/kg IM
or 1 ml of saline IV was injected. Urine and blood samples were collected before and at
30, 60, 90 and 120 min following injection. Mean arterial blood pressure (MABP), renal
blood flow (RBF), glomerular filtration rate (GFR), urine volume (Uv), urine osmolality
(Uosm), free water clearance (CH20), fractional clearance of sodium (FNa), plasma
osmolality (Posm), plasma glucose levels and ADH concentrations were measured.

2-1. Diuretic and natriuretic actions of medetomidine:

Uv significantly increased after administration of 20 and 40ug/kg while after
80ug/kg, Uv did not change. Uosm significantly decreased and FNa increased with all
doses of medetomidine.

2-2. Effects of medetomidine on MABP, RBF and GFR:

Following medetomidine administration MABP showed an initial increase 5-15

min followed by a long-standing decrease till the end of experiment. The increase in

blood pressure was significant when medetomidine was injected I'V than when it was



given IM. RBF and GFR significantly increased after administration of 20 and 40pg/kg
and decreased after 80ug/kg.
2-3. Effects of medetomidine on plasma glucose levels:

Mean plasma glucose concentrations initially increased then subsequently
decreased.
2-4. Effects of medetomidine on Plasma ADH concentrations:

Plasma concentrations of ADH significantly decreased after administration of 20

and 40pg/kg and increased in animals treated with 80pg/kg.

3. Chapter II:  The effects of administration of ADH and aldosterone on

medetomidine-induced diuresis and natriuresis in isoflurane-anesthetized dogs.

This study was conducted on twelve healthy laboratory beagle dogs classified into
3 groups. Medetomidine, at dose rates of 20ug/kg as a bolus followed by 0.5 pg/kg/min
and at 40pg/kg followed by 0.9ug/kg/min or sterile saline (control) was infused along
the whole experiment. ADH (100mu/dog) or aldosterone (Sug/kg) was injected at 120
minutes of medetomidine or saline infusion. Urine and blood samples were collected
before and at 60, 90, 120,140, 160 and 180 minutes after initiation of saline or
medetomidine infusion. Uv, Urine specific gravity (Usp), Uosm, rate of urinary sodium
excretion (UNa), Posm, packed cell volume (PCV) and plasma aldosterone
concentrations were measured.
3-1. Effects of ADH on the diuretic and natriuretic responses to medetomidine:

Uv markedly decreased following ADH administration that was accompanied by
an increase in Usp and Uosm. Posm and PCV decreased and UNa did not change.

3-2. Effects of aldosterone on the diuretic and natriuretic responses to medetomidine:



Uv further increased and Usp and Uosm further decreased after aldosterone injection.
Posm and PCV further increased and UNa did not change.
3-3. Effects of medetomidine on Plasma aldosterone concentrations:
Plasma aldosterone did not change after medetomidine administration.
4. Chapter III: Renal effects of medetomidine in isoflurane-anesthetized dogs with
reduced renal mass.

Renal effects of medetomidine were investigated in anesthetized twelve
laboratory beagle dogs with a reduction in renal mass. Renal mass was reduced by right
nepherectomy and infarction of the residual kidney by ligating the medial branch of the
left kidney. Three weeks after completion of surgery, medetomidine at doses of 20,
40ug/kg IV or 1 ml of saline IV was injected. MABP, RBF, GFR, Uv, Usp, Uosm,
urine PH (UPH), CH20, FNa, Posm, plasma ADH and plasma aldosterone

concentrations were measured.

4-1. Effects of medetomidine on MABP, RBF and GFR:

MABP significantly increased 5 min after medetomidine administration. This
increase was followed by subsequent decrease but the values were significantly higher
than the control values until 40 min. RBF and GFR significantly increased. Significant
differences were not seen between both medetomidine doses from each other.

4-2. Diuretic and natriuretic effects of medetomidine:

Uv significantly increased after medetomidine administration. Usp and Uosm
significantly decreased and UPH significantly increased. FNa significantly increased.
Significant differences were not seen between both medetomidine doses from each
other

4-3. Hormonal effects of medetomidine:



Plasma concentrations of ADH significantly decreased by medetomidine

administration and plasma aldosterone levels did not change.

5. Conclusion

Administration of medetomidine at dose rates of 20 and 40ug/kg increases
RBF and GFR and results in profound diuresis up to 2 hours.

Diuretic effects of medetomidine are the result of suppression of ADH release
from the CNS and not due to interference with the hydroosmotic action of ADH on the
collecting ducts.

Compared to aldosterone, ADH appeared to have the most powerful effects in
antagonizing the diuretic action of medetomidine while the natriuretic effects appear to
involve other mechanisms independent of both hormones.

Medetomidine at doses of 20 and 40ug/kg increases RBF and GFR and Uv in
dogs with reduced renal mass, therefore medetomidine could be safely used for sedating

renal patient dogs.
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