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SUMMARY

In this study, the cardiopulmonary and clinical eets of S (+) ketamine/medetomidine (S-K/MED) and
ketaminrazemat/medetomidine (K-R/MED) combinatiommce for anaesthesia were compared. A total cd@dt female NMRI-
mice (body weight 33-58 g) were used for this tridice were divided into two groups. 75 mg/kg S-K argb mg/kg MED
intraperitoneally (IP) were given to the Group@1), while 50 mg/kg K-R and 0.25 mg/kg MED intrajoerally were given to the
Group 2 (G2). The efficiency of anaesthetic agerte determined by clinical observations, which dorabf induction, analgesia
and immobilization, body temperature, respiratoter (RR), peripheral oxygen saturation (SpQ heart rate (HR). These
parameters were measured and recorded at 10-mimtgevials before and after administration of the esthetic agents. Analgesia
lasted as a mean of 25 (15-35) min in G1 and 466(30min in G2 (p<0.05). The immobilization periocsnducted in G1 and G2
were 56 (ranged between 50 and 65) min and 87 (chbgéveen 75 and 100) min, respectively (p<0.05npgeratures reduced in
both groups during anaesthesia. No significant diffiees between individual groups in the heart opidory rate as well as SpO
value. Atipamezole (AT) application resulted in an increais respiratory rate, and a small numbers of arlBnahowed
hyperventilation. As a results, it could be sugeéshat using S-K in combination with MED causestehaluration time and less
side effects after antagonisation of MED compareti WiR.
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Farelerde S(+)-Ketamin-Medetomidin ve Ketamin Razervigdetomidin’in Etkilerinin Kargilastiriimasi
OZET

Bu ¢alsmada, farelerde anestezi igin S(+)-ketamin-mededon(iS-K/MED) kombinasyonu ile ketaminrazemat-meditin
(K-R/MED) kombinasyonu Klinik ve kardiyopulmontkileri yoniinden kamnlastirildi. Toplam 20 egkin disi fare iki farkli gruba
ayrildi. Grup 1 (n=10) 0.25 mg/kg MED ve 75 mg/k$f $rtraperitonal yolla uygulanirken, Grup 2 (n=1@gki farelere yine ayni
yolla 0.25 mg/kg MED ve 50 mg/kg K-R verildi. Asesk ajanlarin etkileri; indiiksiyon, analjezi, infrilizasyon sureleri, vicut
Isisl, kalp frekansi, solunum frekansi ve perdfksijen saturasyonu gibi klinik gézlemlere gorezetéendirildi. Bu gozlemler
anesteziden on dakika dnce ve anestezi boyuncadakakalik araliklarla yapildi. Analjezi siresi GIE ortalama 25 dakika iken
(15-35), G2'de ortalama 40 dakika (30-60) olarakiiitii (p<0.05)./mmobilizasyon siiresi G1'de ortalama 56 dakika ig&h65),
G2'de ortalama 87 dakika (75-100) olarak 6l¢lldi&QuO5). Her iki grupta da anestezi boyunca vicugirala diglisler tespit edildi.
Kalp frekansi, solunum frekansi ve perifer okseturasyonu dgerlerinde gruplarararasinda istatistiki farklliktagdzlenmedi.
Atipemazol enjeksiyonundan sonra solunum frekaasimdtls ve hiperventilasyon goézlendi. Sonug olarak, S-KIME
kombinasyonunun K-R/MED kombinasyonuna gore gembk &isa sireli anestezi gturmasi ve gerekse medetomidinin antagonize
edilmesinden sonra daha az yan etki géstermesiddizyi farelerde kullanimi énerilmektedir.

Anahtar S6zcikler S-Ketamin, Ketamin razemat, Medetomidin, Anestezge.

INTRODUCTION reduced unpleasant side effects by one third aimugga
concussionness earlier (7).
That is because of small body size of rodents, Medetomidine (MED) is sedative and analgesic

some problems arise when anaesthetizing theséespecagent. It is a potenta,-adrenoreceptor agonist in
Their high ratio of surface area to body weight nsakdaboratory animals, dogs and cats. Similar to &z
them particularly suspectible to the development dfetamine combination, medetomidine-ketamine shows
hypothermia. Due to small size of superficial veingnaesthetic properties in animals (4,12,13).
intravenous drug administration is limited. Besiitfés, S-K/IMED combination has been tested in dogs,
relatively inacessible larnyx makes endotrachealats and hamsters (1,9,10). However studies coadwart
intubation difficult. As a frequent cause of anhesit ketamine-medetomidine in dogs and cats have shawn n
deaths ia particulary important in small rodentd hitds to have any advantage of S-K over K-R. In hamstés,
especially during prolonged anaesthesia (2). combination of S-K/MED is recommended over K-
The racemic ketamine (K-R) is generally utilisedR/MED because of its significantly shorter duratioh
in veterinary medicine as a mixture of two isom&%+)- action and fewer incoordinate movements following A
and R-(-)-ketamine. Studies in human medicine stiaw Atipemazole (AT) is a highly selectiven,-
the analgesic and anaesthetic potency of S-(+)3kat& adrenoreceptor antagonist for reversing the caadiowar
(S-K) are two times higher than of racemic ketamiftee  and sedative effects of medetomidine used eitrmreabr
main advantages of using S-K are considered tosbe i combination (5,8).
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The purpose of this study reported here is to MED was antagonized using AT 0.25 mg/kg
compare S-K and K-R, both in combination with MED i (Antisedan®, Pfizer AG) IP 50 minutes after injectiof

NMRI mice. the ketamine-medetomidine  combination. Clinical
observations (reflexes, body temperature, respiratde,
MATERIALS and METHODS peripheral oxygen saturation, pulse rate) wererdsth5

. ... minutes before and after injection in both groups.
Twenty adult female NMRI-mice were used in this Statistical analysis was performed using analysis

study the mice were divided into two groups (tercemi ¢\ -iance (one-wav ANOVA) and Students: t-test
each). Seventy five mg/kg S-K (Ketanest S25, Parke—v riance ( way ) udents Sts.

Davis AG, Berlin) and 0.25 mg/kg MED (Domitor®, RESULTS
Pfizer GmbH, Karlsruhe), and 50 mg/kg K-R (Narketa
10, Chassot) and 0.25 mg/kg MED were administered Induction time was between 1-3 min (mean 1.5
intraperitoneally to Group 1 (G1) and Group 2 ( G2)min) and 1-4 (mean 2.1) min in the mice of G1 ar] G
respectively. respectively. Analgesia lasted for a mean of 2533p
The efficiency of anaesthetic agents werand 40 (30-60) min in Gland G2, respectively. The
determined by clinical observations, monitoring andnimals were immobilized for a mean of#86min and
recording duration of induction, analgesia an®7+13 min in mice of G1 and G2, respectively. S-K
immobilization, body temperature, respiratory ré®R), animals showed a shorter recovery period and wile a
peripheral oxygen saturation (Sp@ heart rate (HR). to move in a coordinated way earlier. Anesthesias wa
Parameters were recorded at 10-minute intervalsr@ef produced in all animals. Body temperature reduaed t
and after administration of agents. Analgesia vesset! 36 5+ 0.4 and 376 0.5 °C for G1 and G2, respectively at
by using a haemostatic forceps every 10 min onrttée-  the beginning of anaesthesia and a slight increese
digital skin on a back paw closed to the first hotc ghserved during anaesthesia. A significante deerdas
Analgesie was assumed to be achieved during the tipR (from 18& 12 to 14@14) after administration of
when no withdrawal reflexes were observed in resgion znaesthetic drugs in the mice of G2 and then rezoai
this stimulus. Immobilization was considered to bgiaple for the rest of the experiment. No significa
occurred at the time between the loss of rightiefiex  change in RR was observed in the animals of G1Gd
and regaining of the reflex. The animal was attadoeal ¢ respective time intervals. Sp@ecreased with the
pulsoxymeter (BioX" Handoximeter 3775, Fa. Ohmedaadministration of S-K and K-R to values betweertd@6
Erlangen) with an ear probe placed proximal to #eal o 55 compared to normal value of 92 %. There were n
joint for the measurement of peripheral blood oxygegjgnificant differences between individual groupstie
saturation and heart rate. heart or respiratory rate, as well as Spélue.

Table 1. Effects of MED (0.25 mg/kg)/S-K (75 mg/leg)d MED (0.25 mg/kg)/K-R (50 mg/kg) on cardioreajiry

values in mouse.
G1 G2 G1 G2 G1 G2 G1 G2

0 37.8+0.85 37.7+0.56  187.3+255 182.3+30.8 570278. 550+90.5 93.245.79 94.4+8.36
10  36.94+0.72 36.35+0.92 176.0+17.5 139.0+16.2  196.7+43.7" 241.1+14.%" 69.11+13.7¢  75.30+9.24

20  37.44+1.08 36.23+1.2§ 176.0£13.2 135.00+8.5 200.5+30.4" 270.6+52.8" 77.44+13.08 71.80+10.5
30 37.56x1.02 35.99+1.3¢" 167.2+11.5 137.00+7.8  171.6+27.3" 224.4456.8" 77.75x13.2 80.20+12.1
40  37.84+0.83 35.96x1.34 181.7+12.7 147.20+10.5 168.0£39.60" 263.3#50.1" = 74.17+4.6 75.00+£12.8
50  37.50+1.17 36.39+1.28 174.00£7.5 155.20+13.5 201.0453.6"° 202.8+355"  76.00+4.7 75.00+6.5%
60 36.80+0.42 36.43x0.49 150.80+12.1 140.80+10.2 182.2+42.1" 220.0+49.8" 82.3318.7 78.33+15.3
PA  37.0£0.52 37.420.70  170.2#12.1  160.8+10.2 370.1+52.1°  415.3+70.2 91.1£3.1 88.1+11.6

Values reported are mean+ SEM (range)'Mean value differs significantly (P<0.05) from blise value (t=0).

™' Mean value differs significantly (P<0.05) from blise value (t=0) "™ Mean value differs significantly (P<0.05) from blise value (t=0).
HR = heart rate; RR = respiratory rate; SpQ= Periphere oxygen saturation;

T = rectal temperature; PA; post atipemazole Time (min) T (°C) RR (bresfimin) HR (beats/min) Sp@0)

The application of AT caused an increase imdministration of AT were found to be as 33@.1 and
respiratory rate and a few of animals showed15t70.2 for G1 and G2, respectively. Sp6o) levels
hyperventilation. The RR (breath/min) values befafe \ere recorded as 88.7 and 7815.3 for G1 and G2,
were 15@12.1 and 146€10.2 for G1 and G2, respectively. respectively, before AT administration, they wererfd
These values were recorded after AT ast120L and to be as 943.1 and 88&11.6 after AT administration. The
160+10.2 for G1 and G2, respectively. HR (beats/minpody temperature (°C) values recorded before AT
values before AT were found 1822.1 and 22649.3 2 application were 36:.42 and 36#40.49 for G1 and G2,
for G1 and G2, respectively. The HR values afterespectively whereas these values were found tasbe
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37.0:0.52 and 3740.70 after AT administration, for G1 medetomidine in Syrian golden hamsters (mesocscetu

and G2, respectively. After application of AT rigly auratus). J. Vet. Anaest. 28 (4): 212-213.

reflex was observed earlier in G1 than in G2. Ardéna 2.Flecknell PA (1997) Laboratory animal

anaesthetized by using S-K showed a shorter rgcovemaesthesia. TEd.). Academic Press, London.

period and were able to move in a coordinated \&dige 3.Kihi¢ N, Henke J, Pragst |, Echardt W(2001)

Comparison of three different medetomidin/ketamin

DISCUSSION combinations in NMRI mice. J. Vet. Anaest. 28 (2)1-
Several anaesthetic regiments immobilize mousg,lz' 4.Macdonald E, Scheinin M, Scheinin H (1988)

but surgical anesthesia is difficult to achievepegsally @  gehayioural and neurochemical effects of medetarsidi

long period of surgical anesthesia. _ a novel veterinary sedative. Eur. J. Pharmacol: 158-
Ketamine/medetomidine combination at dlfferentlﬂl

dosages have been used by various workers in mice g Morris TH (1991): Use of medetomidine and
(3,6,14). The combination of medetomidine 0.25 MY/Katinemazole in laboratory animals. Proceedingiefath
and ketamine 100 mg/kg seems to be the Dbegfernatinal Congress of Veterinary Anaesthesiagtltt,

combination for minor surgical interventions in NMR Special supplement of the J. Vet. Anaesth. 277-279.
mice. Increasing the medetomidine dosage causesesev 6.Nevalainen T, Pyhala L, Voipio HM, Virtanen

respiratory and cardiovascular qlepression. I_f yrge R (1989) Evaluation of anaesthetic potency of
assumed to last longer, a higher ketamine part §edetomidine-ketamine combination in rats, guings-p
preferable (6). . , and rabbits. Acta Vet. Scandinavica. 85: 139-143.
Animals anaesthetized by using S-kshowed a 7.Pfenninger E, Baier C, Claus S (1992)
shorter recovery period and were able to move in gyigesia and psychic side-effects under ketamine

coordinated ~way earlier.The ~shorter duration Ofgcemate versus S-(+)-ketamine in analgesic doses.
immobilization and recovery period with S-K in coanp Anesthesiology. 77: 413-415.

with K-R has been reported in dogs, cats and hamste 8.Savola JM (1989) Cardiovascular actions of

previously (1,9,10). medetomidine and their reversal by atipemazoleaAct
Decreases in body temperature have also begR: scand. 85: 39-47.

reported after medetomidine administration in |abany 9.Stelter A (2001):Die Anasthesie bei der Katze

animals, dogs and cats (11,15,16). Alphdrenoreceptor it Medetomidin und Ketamin bzw. S-Ketamin - eine

agonists are known to reduce body temperature by Rfhische Studie.Vet. Medical. Diss., Miinchen.

action on the central nervous system. 10.Tunkel F (2001) Die Anasthesie beim Hund
Both drug combinations produced a decrease gfi; ketamin-Razemat/Medetomidin im Vergleich zu S-

HR at the beginning of anaesthesia and a modergl§ i etamin/Medetomidin; Eine klinische Studie. Vet.
depression of cardiovascular system was observedtn  \1adical. Diss.. Miinchen.

groups. The effects on the_ cardiovascular .s_ysteen ar 11.Vaehe-Vaehe T (1989)Clinical evaluation of
probably due to administration of medetomidine, hwit medetomidine, a novel sedative and analgesic doug f
typical a,-adrenoreceptor agonists actions (11-13). Tf‘@ogs and cats. Acta Vet Scand. 30: 267-273.

positive  chronotropic  effect of K-R and S-K 12.Vainio O (1989) Introduction to the clinical
counterbalanced temporarily the bradicardiac eféé¢he  pharmacology of medetomidine. Act. Vet. Scan. Supp.
oj-adrenoreceptor agonists medetomidine in a dogg: 85-88.

dependent manner has already been reported inashmhs 13.Virtanen J, Savola JM, Saano V, Nyman L
cats previously (15,16). (1988) Characterization of the selectivity, specifitydan

After application of atipamezole righting reflex potency of medetomidine as a-adrenoceptor agonist.
was seen earlier in Gl than in Gl S-K animals sedv& act vet. Scand. 85: 29-37.

shorter recovery period and were able to move in a 14.Voipio HM, Nevalainen TO, Virtanen R

S-K in compare with K-R after antagonisation of MEDyedetomidine-ketamine combination in mice. IX ICLAS
has been reported in cats and hamsters (1,9). Symposium Proceedings. pp. 298-299.

As a conclusion, the use of S-K in combination 15.Wiingergen A (1995) Krankheiten der
with MED is recommended because of its shorterttura Heimtiere, 3.Auflage, Schlitersche, Hannover.

time and less side effects after antagonisation of 16.Wixson S (1994) Anaesthesia and analgesia.
medetomidine compared with K-R. In, Smith AC, Swindle MM (Eds): Rabbits and Rodents.
The Scientists Center for Animal Welfare, Willianis
REFERENCES Wilkins, Baltimore, 59-75.

1.Erhardt W, Wohlrab S, Kilic N, Henke J
(2001) Comparison of the anaesthesia combinations
racemic-ketamine/medetomidine and S-Ketamine-

17



