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Abstract

Rauser P., J. Zatloukal, A. Necas, J. Lorenzova, L. Lexmaulova: Combined
Medetomidine and Ketamine for Short-term Anaesthesia in Ferrets—a Clinical Sudy. Acta Vet.
Brno 2002, 71: 243-248.

In aclinical study we evaluated the quality of anaesthesia by a combination of medetomidine
and ketaminegiven at two different dosesto perform standard surgical proceduresintheferret (e.g.,
anal sac removal, castration or ovariohysterectomy). Ferrets were intramuscularly administered
medetomidine (60 pg/kg) in acombination with ketamine given at two different doses (5 mg/kgin
group A and 8 mg/kg in group B). Within several minutes all animalstook up lateral recumbency,
lost bottle the pal pebral reflex and deep sensation except for three individual s receiving the lower
ketamine dose, in which there was no deep sensation loss observed. Lower ketamin dose resulted
inlater loss of al evaluated parameters. It also reduced the time of their recovery (especially deep
sensation). The loss of deep sensation after the higher ketamine dose was nearly twice aslong as
after the lower dose. Heart rate values were comparable in both groups and showed a decreasing
tendency aswell asthe respiratory rate, which, however, differed in both groupsfrom the 30" min
of anaesthesia. The combination of medetomidine and ketamine is very effective for the
anaesthesia in ferrets regarding the duration, myorelaxation and analgesia. Prolongation of this
anaesthesiais possible with half ketamine doses.

a-adrenergic drugs; dissociative anesthetics

Theferret (Mustela putorius furo) isbecoming amore popular pet. The number of ferrets
treated in our clinic increased nearly fifteenfold compared with the year 1994. Veterinary
care of the ferret includes numerous examinations (biological sample collection,
radiography or ultrasonography) (Hauptman et al. 2001) or procedures (nail trimming, ear
cleaning, oral prophylaxis, sterilization, ana sac removal, laparotomy, orthopaedic
treatment). The use of sedation or anaesthesiais necessary for most of these procedures.

Anal sac removal isone of the most frequent procedures performed in theferret. Between
1994 and 1999 it was performed in 56 individuals, amounting to 73% of all procedures
requiring anaesthesia. Standard surgical procedures require anaesthesia providing good
quality analgesia and muscle relaxation in the total duration of 30 to 60 min (Creed and
Kainer 1981).

Several anaesthetic protocolsfor these proceduresare available. Intramuscul ar anaesthesia
isacommonly used technique. A number of injectabl e anaesthetics have been found suitable
for theuseinferret. Dissociative anaesthetics, ketaminein particular, are highly favoured and
used alone or in a combination with other substances for sedation or premedication such as
0-2 agonists (xylazine, medetomidine) (Ko et a. 1997), benzodiazepines (diazepam)
(Moreland and Glaser 1985) or neuroleptics (acepromazineg). Combinations of
zolazepam-tiletamin (Payton and Pick 1989) or aphaxolone-alphadolone (Green et al.
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1978) can aso be used. Requirements for a quality anaesthesia are good analgesia, muscle
relaxation and anaesthesia. These requirements are fulfilled mainly by the combinations of
a-2 agonists (providing good muscle relaxation, sedation and analgesia) and the dissociative
anaesthetics ketamine enhancing the analgesia (the somatic onein particular).

Medetomidineisthelatest a-2 agonist used for sedation, analgesiaand musclerelaxation
in dogs and cats (Thurmon et al. 1996). It gradually replaces xylazine. The effects of
medetomidine on cardiovascular and respiratory apparatus are described in rodents (K o et
al. 1992), dogs (Thurmon et a. 1994; Ko et a. 1994; Ko et al. 1996) and cats
(Verstegen et a. 1991). Ko et al. (1997) mention the sedative and cardiorespiratory
effects of medetomidine used alone or in a combination with butorphanol and ketaminein
ferrets. Moreland and Glaser (1985) described the combination of xylazine and
ketamineintheferret (ketamine 25 mg/kg + xylazine 2 mg/kg) inducing sufficient analgesia
and muscle relaxation and, at the same time, cardiac arrhythmia.

Theaim of this study wasto evaluate clinically the anaesthetic effects of medetomidine-
ketamine combination (a standard dose of medetomidine and two different doses of
ketamine) on parameters|imiting the course of anaesthesiaduring short surgical procedures.
The main attention was paid to the level of deep sensation and the duration of itslossaong
with heart and respiratory rates.

Materialsand Methods

Study groups of animals

In al, 37 clinicaly healthy ferrets (Mustela putorius furo) aged 5 to 36 months (13.1 £ 9.79 months) and
weighing 0.5t01.9kg (1.16 + 0.38kg) wasincludedin our study. Therewere 20 malesand 17 females. Anaesthesia
was performed as a part of routine clinical practice for short procedures such as anal sac removal (32 cases),
castration of males (2 cases) and ovariohysterectomy (3 cases). The animals were fasted for 12 h prior to the
anaesthesia and had free access to drinking water. Animals went through standard clinical preoperative
examination.

Protocol of the experiment

The total number of 37 ferrets was divided into two groups. Group A and B included 10 males and 6 females
(aged 8.8 + 3.5 months and weighing 1.3 + 0.38 kg) and 10 males and 11 females (aged 16.3 + 11.95 months and
weighing 1.0+ 0.35kg), respectively. Animalswere anaestheti sed by the combination of medetomidinein the dose
of 60ug/kg and ketamine in the dose of 5mg/kg (group A) and 8 mg/kg (group B). Both substances were
administered mixed in one syringe intramuscul arly into semimembranosus and semitendinosus muscles. After the
administration we measured the time necessary for the animal to assume lateral recumbency, palpebral reflex and
deep sensation loss. Lateral recumbency time was recorded when the animal was unable to rise to sternal position
on its own. Palpebral reflex was tested by touching the lower lid and considered to be present when the animal
reacted by closing thelids or, otherwise, absent. Deep sensation was examined by a needle probing theinterdigital
skin of the thoracic extremity. It was evaluated as present when the animal reacted by moving the leg. After the
animal took up lateral recumbency it was supplied with 3 EKG needleleadersin the area of theleft and right axilla
and the left pre-tifle skin fold in order to monitor and record heart rate using the DATEX Cardiocap | apparatus.
Respiration was monitored by adspection of respiratory movements of the thorax. Heart and respiratory rateswere
determined 10 min after the administration of anaestheticsand at 10-minintervalsfor onehour. Restoration of deep
sensation and individual reflexes were evaluated in the period of recovery using the same tests as during the
induction of anaesthesia.

Statistical evaluation

We compared both groups of animals regarding the interval from the administration of anaesthetics to assume
lateral recumbency, loss of palpebral reflexes and deep sensation aswell asthe duration of lateral recumbency and
palpebral reflex loss. We also compared heart and respiratory rates in both groups. Because the requirement of
agreement with the normal distribution was not fulfilled, we used non-parametric methods. Since we compared no-
-paired data, we used the non-parametric Mann-Whitney test.

Results

Therewere no statistically significant differencesbetween both groupsof animalsinbasic
parameters such as the sex, age and weight.
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Lateral recumbency (Table 1)

Both doses of ketamine used with medetomidine resulted in lateral recumbency within
severa min—i.e. 2.2+ 0.6 and 1.8 £ 1.0 min in the group A nad B, respectively. Animals
obtaining the lower ketamine dose (5 mg/kg) took up lateral recumbency later (p < 0.05)
than animals administered the higher dose (8 mg/kg). Animals in the group A and
B remained in lateral recumbency for 78.1 + 32.3 and 100.0 + 35.4 min, respectively. The
difference between the group A and B in the duration of lateral recumbency was not
statistically significant.

Tablel
Induction period and duration of sedative, analgetic and anaesthetic effects of a combination of medetomidine
(60 pg/kg) and ketamine in two different doses (5 mg/kg and 8 mg/kg)

Time (min)
Group A Group B
Medetomidine medetomidine
60 pg/kg + ketamine 5 mg/kg 60 pg/kg + ketamine 8 mg/kg
Induction — assuming
lateral recumbency 22+06 18+10
Induction - loss of
palpebral reflex 50+18 3115
Induction - Ipssof deep 6.6+ 1.5¢ 4.0+20
sensation
Lateral recumbency period 781+323 100.0+ 354
Palpebral reflex loss period 304+9.3 36.1+10.5
Deep sensation loss period 15.7+11.9* 345+95

* there was no deep sensation lossin three animals

Palpebral reflex (Table 1)

Animalsreceiving the lower ketamine dose (5mg/kg) lost pal pebral reflex after 5.0+ 1.8
min, which was later (p < 0.01) than in animals ones with the higher ketamine dose
(8 mg/kg) loosing the reflex after 3.1 + 1.5 min. There was no statistically significant
differencein the duration of palpebral reflex |oss between the group A and B.

Deep sensation (Table 1)

Animals receiving the lower ketamine 90 -
dose (5 mg/kg) lost deep sensation within 60 4
6.6+ 1.5min(p <0.01) ascompared to the 70 4 ~o
higher ketamine dose group loosing deep
sensationwithin4.0+ 2.0 min. Inthree cases
out of 16 animals receiving the lower dose
there was no deep sensation loss noted. In
this group of animals, deep sensation loss
lasted for ashorter period (p < 0.01) thanin
animals receiving the higher dose of 8
mg/kg (15.7 + 11.9 and 34.5 £ 9.5 min, o 2 w0 o a0

respectlvel y) Duration (min)

Respiratory rate (Fig. 1) Fig. 1. Comparison of respiratory rates during

. : anaesthesia by a combination of medetomidine

The respiratory rate had a decreasing gy |igkg) and ketamine in two different doses
tendency in both groups of animals. (5mgkgand8mgikg)
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180+ Differences between the group A and B were,

1601 O except for the values obtained in the 30t min,

140 <o dtatistically significant (p < 0.05). The

£ 1201 \OW:Q difference between both groups was even

g 1997 statistically highly significant (p < 0.01)
g during the 40" and 50" min.

ZE | Heart rate (Fig. 2)

0 : : : ‘ The heart rate showed a decreasing

0 20 40 60 so | tendency in both groups of animals. There

Duration (min) were no statistically significant differences

Fig. 2. Comparison of heart rates during anaesthesia in the heart rate values between the group

by a combination of medetomidine (60 pgkg) and A and B found using the Mann-Whitney
ketamineintwo different doses(5mg/kgand8mg/kg) test.

Discussion

Following intramuscular injection in the dog and cat, medetomidine is quickly absorbed
and its half time of distribution is less than 10 min (Salonen 1989). Studies on dogs
(Thurmon et a. 1994) and rabbits (Ko et a. 1992) mention animals assuming lateral
recumbency following administration of medetomidine alone within 5 min.

Ko eta. (1997) describe ferrets assuming lateral recumbency following administration
of medetomidinealoneor inacombination with other anaesthetic agentswithin4 min. Using
the same substances aswedid in our study, i.e. medetomidine and ketamine, but in different
doses (80 ng/kg of medetomidine + 5 mg/kg of ketamin), the above-mentioned authors
found theferrets assuming lateral recumbency within 2.2 £ 0.4 min. Wegot almost the same
results (2.2 = 0.6 min) in our group A receiving 60 pg/kg of medetomidine + 5 mg/kg of
ketamine. The period from induction to lateral recumbency was shorter (1.8 £ 1.0 min) in
the group B receiving 60 pg/kg of medetomidine + 8 mg/kg of ketamine. The higher
ketamine dose can be considered the main cause of shortening of this period. The marked
variation of the values was due to higher heterogeneity of age and body massin our group
of animals. Contrary to theresultsof M oreland and Glaser (1985), who used instead of
medetomidine less potent xylazine (2 mg/kg) together with much higher dose of ketamine
(25 mg/kg), we see that the time required to assume lateral recumbency following the
use of medetomidine is much shorter. In view of this fact, administration of more potent
0-2 agonist medetomidineis essential for assuming lateral recumbency. Apart from sedative
and muscle relaxing effects of medetomidine, there are also analgetic effects (Thourmon
et a. 1996), which, however, are of much shorter duration compared to the sedative ones
(Ko et a. 1997). This fact also proved to be true in our study for the combination of
medetomidine and ketamine. After the lower ketamine dose analgesia lasts approximately
one fifth of sedation, while the higher ketamine dose induces thrice shorter analgesia
compared to the duration of sedation. Using the lower ketamine dose, there was even no
analgesiaachieved in three cases. |n addition, we noted considerableindividual differences
intheduration of anaesthesia (deep sensation losslasted 15.7 £ 11.9 minin group A ferrets).
Accordingto K o et al. (1997) the potentiation of analgesiaisthreeto fourfold following the
use of the medetomidine and ketamine as compared to the use of medetomidine alone.
Comparing the use of less potent -2 agonist xylazine in combination with considerably
higher dose of ketamine (25 mg/kg) (M oreland and Glaser 1985), theanalgesiawas half
aslong asin our study. Thisfinding issimilar to theresultsof Ko et al. (1997). The use of
aless potent a-2 agonist xylazine together with considerably higher dose of ketamineisin
this case comparable to the use of only dlightly higher medetomidine dose and lower
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ketamine dose. The reason may be the potentiation of anal getic effect of medetomidine and
ketamine, when only moderateincreasesin the medetomidine dose cause effects comparable
to the use of much higher ketamine doses (up to five times higher) together with xylazine.

Therespiratory rate had adecreasing tendency in both groups of animals. Respiratory rate
valuesin our study animalswere considerably higher (up to twice) in comparison with those
ones published by K o et al. (1997). Comparable values were obtained only during the 50
and 60" min. Compari n% both our groups we see statistically significant differencesin the
respiratory ratein the 30™, 401 and 50t min, which probably resulted from variancesin age
and body weight. Higher respiratory rate was found in older animals with a lower body
weight. Higher body weight by approximately 0.3 kg in the case of such asmall patient as
theferret seemsto be amoreimportant parameter for the eval uation of respiratory ratesthan
the age, which differed by 7 months. Ko et al. (1997), working with animals of higher
weight categories (1.5-2.2 kg), al'so mention lower respiratory rates.

The heart rate in both study groups was relatively stable with atendency to a moderate
decrease. There were no significant differences between both groups. Our heart rate values
were similar to those found by Ko et a. (1997). Heart rate values following the use of
medetomidine, however, are lower when compared to other anaesthetics (Thurmon et al.
1994; Ko etal. 1994; Ko etal. 1996; Ko etal. 1997). Ko et a. (1997) described higher
heart rates after the use of medetomidine and ketamine when compared to the use of
medetomidine alone; the fact being caused by the effects of ketamine due to its direct
stimulatory action on the central nervous system by increasing the concentration of
circulating catecholamines influencing the central cardiovascular regulation mechanisms.
The heart rate we found had a decreasing tendency similar to resultsby Ko et a. (1997).
Valuesof heart ratesfollowing the use of thelower medetomidine and higher ketamine dose,
however, were at lower levels at individual measurement times, which contradicts the
common cardiovascular effects of medetomidine and ketamine and the age and body weight
categories of our animals. Compared to the anaesthesia by xylazine and ketamine
(Moreland and Glaser 1985), the heart rate values following the use of medetomidine
and ketaminewereat alower level, which can be explained by marked cardiovascular effects
of medetomidine.

In conclusion, the combination of medetomidine and ketamine for the anaesthesia of
ferretsisvery effective. Itinducesrel atively long durati on of anaesthesia, myorelaxationand
analgesia, which can be prolonged by half ketamine doses. Comparing the previously used
xylazineand medetomidine, it ispossibleto reduce ketamine dosesand still maintain or even
improve the anaesthetic parameters required.

Pouziti kombinace medetomidin-ketamin
ke kratkodobé anestezii fretek — klinicka studie

V klinické studii jsou u fretek srovniny anestezie kombinaci medetomidinu s keta-
minem ve dvou rGznych divkich pro béZné chirurgické vykony (napf. exstirpace
parandlnich Zlaz, kastrace nebo ovariohysterektomie. Fretkdm byl intramuskuldrné podan
medetomidin (60 pg/kg) v kombinaci s ketaminem ve dvou rtiznych davkach (5 mg/kg
pro skupinu A a 8 mg/kg pro skupinu B). VSechna zvifata béhem nékolika minut zaujimala
laterdlni polohu a dochdzelo u nich ke ztraté palpebralniho reflexu a hluboké citlivosti.
Vyjimkou byla 3 zvifata s niZ8i ddvkou ketaminu, u nichZ k vymizeni hluboké citlivosti
vibec nedoslo. Niz§i ddvka ketaminu vyvolala pozdéjsi vymizeni vSech ndmi sledovanych
ukazateli. Zkrétila dobu jejich znovuobnoveni, zejména hluboké citlivosti. Jeji ztrata je
u vyssi davky ketaminu téméF dvojnisobné delsi neZ u davky nizsi. Urovett srde¢ni
frekvence byla u obou skupin srovnatelnd a méla klesajici tendenci, dechova frekvence méla
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rovnéz klesajici tendenci, byla vSak pocinaje 30 minutou u obou skupin zvifat odli§na.
Kombinace medetomidinu s ketaminem je pro anestezii fretek velmi u¢innd z hlediska
délky anestezie, myorelaxace a analgezie, které lze navic Casové prodlouZit polovi¢ni
dévkou ketaminu.
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