Acta vet. scand. 1996, 37, 315-325.

Effects of Additional Premedication on Romifidine
and Ketamine Anaesthesia in Horses

By S. Marntell and G. Nyman

Department of Medicine and Surgery, Faculty of Veterinary Medicine, Swedish University of Agricultural Sci-

ences, Uppsala, Sweden.

Effects of additional premedication on romifidine and ketamine anaesthesia in
horses. Acta vet. scand. 1996, 37, 315-325. — The clinical and cardiorespiratory effects
of premedication with acepromazine, butorphanol or diazepam in addition to romifidine
before induction of anaesthesia with ketamine were studied in 6 horses on 4 random oc-
casions. Administration of romifidine alone or in combination with butorphanol re-
sulted in an increase in arterial blood pressure, accompanied by a significant decrease in
heart rate with second-degree atrio-ventricular heart block. Induction of anaesthesia
with ketamine returned the heart rate to baseline value, but the arterial blood pressure
was significantly increased compared to baseline. Including acepromazine in the pre-
medication prevented the hypertension and bradycardia induced by romifidine. The res-
piratory rate was slightly decreased after premedication in all groups, but returned to the
baseline value after induction of anaesthesia. Mild hypercapnia and significant hypox-
aemia were observed during sedation and anaesthesia, reflecting an impairment of pul-
monary function. Premedication with acepromazine before sedation with romifidine re-
sulted in a fast induction and good anaesthesia. Inclusion of butorphanol in the
premedication resulted in individual variation in the quality of induction and anaesthe-
sia. Addition of diazepam to the sedation with romifidine resulted in good muscle relax-
ation with a smooth induction and maintenance of anaesthesia and an increased time be-
fore the horses responded to noxious stimuli, compared with romifidine and ketamine
anaesthesia. All horses reached a standing position at the first attempt, but horses pre-
medicated with diazepam in combination with romifidine showed mild ataxia after re-
covery.

acepromazine; butorphanol; diazepam.

Introduction

Dissociative anaesthesia with romifidine (0.1
mg/kg) and ketamine (2.2 mg/kg) for short-du-
ration anaesthesia in horses has proved to be of
good quality with excellent recoveries (Marn-
tell et al. 1994). A recent study has shown that
the cardiopulmonary effects of a combination
of romifidine and ketamine are similar to those
of a combination of xylazine and ketamine
(Kerr et al. 1994). However, an increased re-
cumbency time and improved muscle relaxa-

tion would be an advantage for routine equine
surgical procedures in field practice. The prin-
cipal aim of this study was to determine
whether premedication with acepromazine, bu-
torphanol or diazepam in addition to romifidine
before induction of anaesthesia with ketamine
would improve the anaesthesia without adverse
effects on the cardiorespiratory function. A fur-
ther aim was to assess the clinical effects of this
additional premedication upon the anaesthetic
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period, including the duration and quality of in-
duction, anaesthesia and recovery.

Materials and methods

Six Standard bred trotters were studied. The
group comprised 3 mares and 3 geldings,
weighing 405-540 kg (mean 450) and with an
age of 5-14 (mean 9) years. The horses were
considered healthy on clinical examination.
Each horse served as its own control and was
anaesthetised 4 times, each time with a differ-
ent drug combination. The order of drug com-
binations was randomised and at least 7 days
elapsed between the anaesthetic protocols.
Food was withheld before anaesthesia, but ac-
cess was given to straw bedding and water. On
the basis of published literature and preliminary
tests, the following drug combinations and dos-
ages were chosen:

RK = romifidine 0.1 mg/kg iv (Sedivet®vet., 10
mg/ml Boehringer Ingelheim Vetmedica, Ingel-
heim am Rhein, Germany) + ketamine 2.2
mg/kg iv (Ketaminol® 100 mg/ml Veterinaria
AG, Zurich, Schweiz).

RBK = romifidine 0.1 mg/kg i. + butorphanol
0.025 mg/kg iv (Torbugesic, 10 mg/ml, Fort
Dodge Laboratories, Fort Dodge, Iowa, USA,
10 mg/ml) + ketamine 2.2 mg/kg iv.

RDK = romifidine 0.1 mg/kg iv + diazepam
0.05 mg/kg iv (Apozepam® , 5 mg/ml, Apothe-
kernes Laboratorium, Oslo, Norway) + keta-
mine 2.2 mg/kg iv.

ARK = romifidine 0.1 mg/kg iv + acepromazine
0.025 mg/kg im (Plegicil®vet, 10 mg/ml, Pher-
rovet AB, Malmo, Sweden) + ketamine 2.2
mg/kg iv.

Romifidine was injected 7 min before ketamine
on every occasion. Butorphanol was injected
intravenously 5 min before ketamine and thus 2
min after romifidine. Diazepam was adminis-
tered intravenously immediately before keta-
mine. Acepromazine was given intramuscularly
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23 min before romifidine and thus 30 min be-
fore ketamine. All drugs except acepromazine
were administered through a catheter placed in
the jugular vein.

All catheterizations were performed with the
horse standing, unsedated and after local anal-
gesia. An arterial catheter (18G/1.4x200 mm,
Ohmeda, Swindon, UK) was introduced percut-
aneously into the transverse facial artery. A tef-
lon catheter (G14, 105 mm, Intranyl, Vygon,
Ecouen, France) was introduced percutane-
ously into a jugular vein.

Arterial blood pressure was measured inva-
sively through the arterial catheter connected
via a fluid-filled line to a pressure transducer
(Baxter Medical AB, Eskilstuna, Sweden) posi-
tioned at the level of the scapulo-humeral joint
in the conscious horse and at the level of the
sternal manubrium during lateral recumbency.
The pressure was recorded on an ink-jet re-
corder (Sirecust 730, Siemens-Elema, Solna,
Sweden). A base-apex electrocardiogram was
recorded from surface electrodes to obtain the
heart rate and rhythm.

The respiratory rate was measured by observ-
ing the costo-abdominal movements. Arterial
blood was obtained anaerobically and kept air-
tight in iced water for 30 min until arterial oxy-
gen and carbon dioxide tensions (PaO,, PaCO,)
were measured with a standard electrode tech-
nique (ABL 3, Radiometer, Copenhagen, Den-
mark).

The only response to noxious stimulus tested
was that to pin-prick in the coronary band and
in the skin on the legs and shoulder. The re-
sponse was evaluated 5 min after ketamine in-
jection and thereafter every 10th min during lat-
eral recumbency. Any distinct body movement
was recorded as response.

Measurements were initially made in the stand-
ing, unsedated horse, and were repeated 5 min
after the sedation with romifidine. All horses
were anaesthetised in a padded recovery room
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with 1 person holding the halter during induc-
tion. All horses breathed room air spontane-
ously. The first samples during anaesthesia in
lateral recumbency were taken 5 min after ket-
amine injection. Measurements were repeated
every 10th minute until the horse assumed ster-
nal recumbency. The final samples were taken
in the standing horse approximately 5 min after
recovery. The time from ketamine injection to
lateral recumbency and to muscle relaxation,
and the time spent in lateral recumbency and in
sternal recumbency were recorded. The induc-
tion, anaesthesia, and recovery were assessed
subjectively by 2 observers using a 0 to 3 scale,
where 0 = poor, 1 = fair, 2 = good and 3 = very
good.

All data are presented as mean values and stan-
dard error of the mean (SE). Two-way analysis
of variance for repeated measures (ANOVA)
was used to examine differences over time and
between the different methods of anaesthesia.
As some of the horses were in the sternal or
standing position 25 or 35 min after induction
of anaesthesia, these measurement times were
excluded from ANOVA. If ANOVA indicated a
significant (p<0.05) difference, further analysis
was carried out using the Tukey HSD post hoc
test to describe the patterns of differences as
significant (p<0.05). The length of time from
ketamine administration to lateral recumbency
(induction), to muscle relaxation, to response to
noxious stimuli and to standing, and the time
spent in lateral and sternal recumbency were
compared between the different anaesthetic
protocols by the Wilcoxon rank-sum test.

Results

The haemodynamic results are presented in
Figs. 1 and 2. The heart rate did not differ sig-
nificantly between the RK, RBK, and RDK pro-
tocols at any time point. The heart rates in the
horses given these 3 protocols followed the

same pattern and decreased significantly from
baseline 5 min after injection of romifidine
(Fig. 1). The decreased heart rate was accompa-
nied by periods of second-degree atrio-ventric-
ular (A.V.) heart block in all horses. After the
ketamine injection the heart rate increased and,
except during RK after 15 min of anaesthesia,
was no longer significantly different from base-
line. During ARK the heart rate did not differ
significantly during sedation and anaesthesia
from baseline. Less frequent periods of A.V.
heart blocks were noted after additional pre-
medication with acepromazine.

The arterial blood pressure was significantly in-
creased in RK, RBK, and RDK 5 min after ket-
amine injection and was also increased in RBK
after 15 min of anaesthesia. During ARK arte-
rial blood pressure did not change significantly
during the anaesthetic period compared with
baseline. There was a significant difference in
the arterial blood pressure between ARK and
RBK at 15 min of anaesthesia and between
ARK and RDK at standing.

The respiratory rate and blood gas tensions are
presented in Figs. 3 and 4. ANOVA indicated
that the respiratory rate changed significantly
with time, but not between the 4 anaesthetic
protocols. The arterial oxygen tension de-
creased significantly during sedation and an-
aesthesia in lateral recumbency, but there were
no significant differences between the drug
combinations. A slight but significant increase
in carbon dioxide tension during the anaesthetic
periods was indicated by ANOVA, but no dif-
ferences were found between anaesthetic proto-
cols.

Anaesthetic periods

The observations during the anaesthetic period,
including the duration and quality of induction,
anaesthesia, and recovery are presented in Ta-
bles 1 and 2.

The induction time in the ARK protocol was
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Figure 1. Heart rate in the standing, unsedated horses before anaesthesia (Baseline), 4 min after sedation with
romifidine (Sedation), during anaesthesia in lateral recumbency (5 to 15 min) and 5 min after the horses had re-
turned to a standing position (Post). Anaesthesia with romifidine and ketamine (RK), romifidine, butorphanol
and ketamine (RBK), romifidine, diazepam and ketamine (RDK) and acepromazine, romifidine and ketamine
(ARK). Data are presented as mean + SE of 6 horses. * significantly different from baseline (p<.05).

significantly shorter than that with the other 3
combinations. Addition of diazepam immedi-
ately before the ketamine injection resulted in
rapid and effective muscle relaxation, which in
some cases was noted before recumbency was
attained. Addition of butorphanol to the seda-
tion with romifidine resulted in a more unpre-
dictable induction, which was judged as poor in
2 horses and good in 4 horses.

The quality and length of anaesthesia after pre-
medication with acepromazine were similar to
those in RK, but the muscle relaxation was
more pronounced in ARK and muscle twitch-
ing after induction of anaesthesia was less
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marked in these horses. Addition of diazepam
to the romifidine/ketamine anaesthesia resulted
in improved muscle relaxation. The length of
time before the horses responded to the pin-
prick test was significantly longer during RDK
than during RK and ARK. Individual differ-
ences in the quality of induction and mainte-
nance of anaesthesia were seen with RBK.

The recoveries were calm, and all horses
reached a standing position at the first attempt.
The horses anaesthetised with RBK spent a sig-
nificantly longer time in sternal recumbency.
Horses premedicated with a combination in-
cluding diazepam were slightly more ataxic af-
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Figure 2. Mean arterial blood pressure. For abbreviations, see Fig. 1.* Significant difference from baseline

(p<.05), T significantly different from and ARK (p<.05).

ter recovery. In RK, ARK and RBK all horses
gained their feet without signs of ataxia.

Discussion

The present study demonstrates that additional
preanaesthetic medication with acepromazine,
butorphanol, or diazepam can modify the ef-
fects on the cardiorespiratory function and/or
the clinical effects of short-term anaesthesia
with romifidine and ketamine.

Profound sedation and cardiorespiratory de-
pression have previously been reported after
intravenous use of romifidine (Gasthuys et al.
1990, Clarke et al. 1991, England et al. 1992).
Administration of romifidine in adult horses in

the present study resulted in a significant de-
crease in heart rate accompanied by second-de-
gree A. V. heart block. It has been suggested that
initial vasoconstriction and increased systemic
vascular resistance after sedation with o2-ago-
nists may result in a reflex increase in parasym-
pathetic tone with a concomitant decrease in
heart rate and cardiac output (Muir et al. 1977,
Short 1991, Wagner et al. 1991). Additional
premedication with butorphanol or diazepam
did not alter the influence of romifidine on the
cardiorespiratory function. Administration of
ketamine after premedication with romifidine
alone or in combination with butorphanol or di-
azepam, returned the heart rate to the baseline
values, but the arterial blood pressure was sig-
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Figure 3. Respiratory rate. For abbreviations, see Fig. 1. * Significant difference from baseline (p<.05).

nificantly increased. Including acepromazine in
the premedication in our study prevented the
hypertension and bradycardia induced by ro-
mifidine. The benefits and dangers of using a
combination of acepromazine and a2-agonists
have been discussed (Short 1987, Hall &
Clarke 1991). Veterinarians in field practice
have observed more profound sedation when
o2-agonists have been used in combination
with acepromazine and Nilsfors et al. (1987)
supported this finding. Short (1987) reported
that high doses of both drugs in combination
may increase the risk for severe hypotension.
However, a recent report suggests that ace-
promazine could have a beneficial effect on car-
diovascular functions when included in pre-
medications with o2-agonists (Grondahl-
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Nielsen 1992). In agreement with a previous
observation (Fisher 1984), the induction of an-
aesthesia with ketamine in the present study
was more rapid when acepromazine was used in
combination with a2-agonists. A decrease in
blood flow to the central nervous system after
administration of a2-agonists have been ob-
served (Short 1991). Since ketamine has a rapid
distribution phase and because of its high lipid
solubility it is absorbed quickly after adminis-
tration (Cohen & Trevor 1974, Waterman et al.
1987). Consequently, a possible explanation for
the faster induction of anaesthesia after a pre-
medication including acepromazine could be a
well maintained blood flow to the central ner-
vous system. Our data do not include cardiac
output, but there have been previous reports on
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Figure 4. Arterial oxygen tension (PaO,) and arterial carbon dioxide tension (PaCO,). All horses breathed
room air spontaneously. For abbreviations, see Fig. 1. * significantly different from baseline (p<.05).

a decrease in cardiac output and blood flow af-
ter premedication with other o2-agonists (Muir
et al. 1977). From our data we suggest that pre-
medication with a low dose of acepromazine
seems to prevent some cardiovascular side ef-
fects commonly induced by romifidine/keta-
mine. However, it must be stressed that the
horses included in this study were considered
healthy and normovolemic, and the dose of ac-
epromazine administered intramuscularly was
considered low.

The capability of ketamine of maintaining the
respiratory rate close to conscious values did
not prevent gas exchange disturbances during
dissociative anaesthesia in lateral recumbency.
Although the respiratory rate returned to base-
line values after induction of anaesthesia, a

mild hypercapnia and significant hypoxaemia
reflected impaired pulmonary function. The
respiratory rate per min was not affected, but
several animals showed periodic breathing,
with breaths in quick successions followed by
an apnoeic period of 15-30 sec, as observed
earlier during ketamine anaesthesia (Hall &
Taylor 1981, Muir 1991). Such a gas exchange
disturbance has been reported to occur during
ketamine anaesthesia in combination with other
02-agonists (Muir et al. 1977, Hall & Taylor
1981). No further attempts were made to evalu-
ate the mechanism of the impaired pulmonary
function in this study.

A second aim of the present study was to assess
the clinical effects of additional premedication
upon the anaesthetic period, including the dura-
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Table 1. Clinical effects of short-term anaesthesia with romifidine and ketamine (RK), romifidine, butorphanol
and ketamine (RBK) romifidine, diazepam and ketamine (RDK) and acepromazine, romifidine and ketamine
(ARK). The length of time from ketamine administration to lateral recumbency (induction), to muscle relaxa-
tion, to reaction to pin-prick and to standing and the time spent in lateral and sternal recumbency are given. Data
are presented as mean + SE. * significantly different from all other combinations. 1 significantly different from

RK and ARK.
Drug com- Time to Time to Time to Time spent Time spent Time to
bination Induction Muscle- Pinprick in lateral in sternal Standing
(sec) relaxation response recumbency recumbency (min)
(min) (min) (min) (min)

RK 118+10 3.540.5 18+6 2742 8+2 37+4
RBK 96+4 3.9+2.5 2743 3243 1945 * 517
RDK 103+8 1.9+0.3 * 312 § 38+4 6+2 45+5
ARK 746 * 2.840.4 2242 3242 7£3 39+4

tion and quality of induction, anaesthesia and
recovery. Controlled and smooth induction of
anaesthesia is important, particularly under
field conditions (Matthews & Hartsfield 1993).
Addition of diazepam to the sedation with ro-
mifidine resulted in good muscle relaxation
with smooth induction and maintenance of an-
aesthesia. However, a disadvantage observed
after premedication with diazepam was that in
some horses muscle relaxation occurred before
lateral recumbency, sometimes resulting in an
abrupt fall. The largest variation of induction
was seen after premedication including butor-
phanol. One horse staggered around for 15 sec,
had excessive muscle stiffness and expressed
excitation during the first min of lateral recum-
bency. Another horse receiving butorphanol
could hardly be controlled by 1 person as it
moved strongly forwards, but the induction of
anaesthesia was acceptable once the ketamine
was administered. Tranquilli et al. (1983) de-
scribed hyperresponsiveness in one out of 4
horses after additional butorphanol premedica-
tion, but the only disadvantage reported by
Matthews et al. (1991) was slightly prolonged
induction in some horses receiving this drug.
Even though the dose used in our study was rel-
atively low compared with other reports, the
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variation in behaviour during induction may be
attributed to the opiate effect.

The anaesthesia, as judged subjectively, was re-
garded as very good when diazepam was in-
cluded, and good with both RK and ARK (Ta-
ble 2). Inclusion of butorphanol in the
premedication resulted in the largest variation
in the anaesthetic quality in our study, where 3
of these horses showed muscle twitching during
anaesthesia and one horse had leg movements.
The only attempt to evaluate response to nox-
ious stimulus in this study was to a pin-prick
test. Additional premedication with diazepam
resulted in an increased length of time before
the horses responded to noxious stimulus com-
pared with RK and ARK.

The period of recovery from short-term an-
aesthesia in horses is a critical stage (Brouwer
1985). It is well known that preanaesthetic
medication can prolong the recovery period
(Brock & Hildebrand 1990, Matthews et al.
1991). Also, it has been reported that other o2-
agonists may influence the quality of recovery
differently (Clark et al. 1986, Matthews et al.
1991). We observed an increased length of time
before standing in horses receiving additional
premedication (Table 1). Interestingly and
somewhat unexpectedly, all horses achieved a
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Table 2. Mean score + SE for induction, anaesthesia and recovery judged subjectively on a 0 to 3 scale, where
0 = poor, 1 = fair, 2 = good and 3 = very good. For abbreviations, see Table 1.

Drug com-

Lo Induction Anaesthesia Recovery Total score
bination
RK 1.5+0.2 2.0+0.3 3.0+0.0 6.5
RBK 1.3+0.2 1.8+0.5 3.0+0.0 6.1
RDK 2.240.3 3.0+0.0 2.5+0.3 7.7
ARK 2.2+0.3 2.240.2 3.0+0.0 7.4

standing position on the initial attempt, irre-
spective of the type of premedication and of the
recumbency time in the sternal position. It has
been suggested that occasional poor recoveries
after anaesthesia with detomidine/ketamine,
compared to xylazine/ketamine may be caused
by the longer length of action of detomidine (-
Clarke et al. 1986). Although the sedative ef-
fect of romifidine has been reported to be of
longer duration of sedation than that of xyla-
zine and detomidine (England et al. 1992), very
stable recoveries were seen after premedication
with romifidine. There seems reason to specu-
late whether other properties of romifidine,
such as a different specificity and selectivity for
o2-receptors, could modify the cardiorespira-
tory and behavioural responses. Also, the equi-
potency of different a2-agonists has been eval-
uated more from a clinical than a physiologic
standpoint. Additional premedication with bu-
torphanol resulted in a significantly longer time
spent in sternal recumbency. One mare, which
always rose immediately from the lateral to the
standing position without resting in sternal re-
cumbency, rested for 12 min in the sternal posi-
tion after receiving butorphanol. Horses pre-
medicated with diazepam in combination with
romifidine showed mild ataxia after recovery,
probably due to the muscle-relaxant effects of
diazepam. The mare that rose immediately
from the lateral to the standing position was
ataxic and weak in the hindquarters, but re-
mained standing on the first attempt.

We conclude that additional premedication
with acepromazine, butorphanol, or diazepam
may be used in combination with romifidine
and ketamine for short term anaesthesia in the
horse. Both acepromazine and diazepam im-
proved the quality of induction and anaesthesia,
while addition of butorphanol to the premedi-
cation resulted in individual variations.

Acknowledgements

The authors gratefully acknowledge the expert tech-
nical assistance of Ann-Marie Lofgren, Pia Funk-
quist and Karin Morgan. This work was supported by
BI-vet, Malmo, Sweden.

References

Brock N, Hildebrand SV: A comparision of xylazine-
diazepam-ketamine and xylazine-guaifenesin-
ketamine in equine anesthesia. Vet. Surg. 1990,
19, 468-474.

Brouwer GJ: Practical guidelines for the conduct of
field anaesthesia in the horse. Equine Vet. ],
1985, 17, 151-154.

Clarke KW, England GCW, Goossens L: Sedative and
cardiovascular effects of romifidine alone and in
combination with butorphanol in the horse. J. vet.
Anaesth.1991, 18, 25-29.

Clarke KW, Taylor PM, Watkins SB: Detomidine/ket-
amine anaesthesia in the horse. Acta vet. scand.
1986, 27, 167-179.

Cohen ML, Trevor AJ: On the cerebral accumulation
of ketamine and the relationship between the me-
tabolism of the drug and its pharmacologic effe-
cts. JPharmacol. Exp. Ther. 1974, 189, 351-
358.

Acta vet. scand. vol. 37 no. 3,}996



324 S. Marntell & G. Nyman

England GCW, Clarke KW, Goossens L: A compa-
rison of the sedative effects of 3 a2-adrenoceptor
agonists (romifidine, detomidine and xylazine) in
the horse. J. vet. Pharmacol. Therap. 1992, 15,
194-201.

Fisher RJ: A field trial of ketamine anaesthesia in the
horse. Equine Vet. J. 1984, 16, 176-179.

Gasthuys FE, Parmentier D, Goossens L, De Moor A:
A preliminary study on the effects of atropine
sulphate on bradycardia and heart blocks during
romifidine sedation in the horse. Vet. Res.
Comm. 1990, 14, 489-502.

Grondahl-Nielsen C: “Sedation & Anaestesi af heste
med o2-agoniste og Tiletamine-Zolazepam”, De-
partment of Clinical studies, Royal Veterinary &
Agricultural University, Frederiksberg, Den-
mark. 1992. PhD thesis.

Hall LW, Clarke KW: Anaesthesia of the horse. In:
Veterinary Anaesthesia, 9th edition, Baillliere
Tindall, London, 1991, pp. 191-235.

Hall LW, Taylor PM: Clinical trial of xylazine in
equine anaesthesia, Vet. Rec. 1981, 108, 489-
493.

Kerr C, Young S, McDonell W: Comparison of the
cardiopulmonary effects of romifidine/ketamine
and xylazine/ketamine for short duration Ane-
sthesia in the horse. Proceedings of the Sth Inter-
national Congress of Veterinary Anesthesia 21-
25 August 1994, p 129.

Marntell S, Emmesjé A, Nyman G: Romifidin, ett nytt
sederande farmakon for hdst. Romifidine a new
sedative for horses. Svensk Vet. Tidn. 1994, 46,
537-547. (In Swedish).

Matthews NS, Hartsfield SM: Using injectable ana-
esthetic drugs safely in horses. Vet. Med. 1993,
February, 154-159.

Matthews NS, Hartsfield SM, Cornick JL, Williams
JD, Beasley AA: Comparison of injectable ana-
esthetic combinations in horses. Vet. Surg. 1991,
20, 268-273.

Muir WW III: In: Equine Anaesthesia; Monitoring
and Emergency Therapy. Eds: Muir WW III and
Hubbell JAE. St Louis, Missouri: Mosby-Year
book Inc, 1991, pp. 292-308 and 470-474.

Muir WW, Skarda RT, Milne DW: Evaluation of
xylazine and ketamine hydrochloride for ane-
sthesia in horses. Amer. J. Vet. Res. 1977, 38,
195-201.

Nilsfors L, Kvart C, Kallings P. Carlsten J: Cardio-
respiratory and sedative effects of a combination
of acepromazine, xylazine and methadone in the
horse. Equine vet. J. 1987, 20, 364-367.

Acta vet. scand. vol. 37 no. 3, 1996

Short CE: Dissociative anesthesia. In: Principles &
Practice of veterinary anaesthesia. Ed: Short C.E.
Williams & Wilkins, Baltimore, USA, 1987, pp.
158-169.

Short CE: The effects of selective o2-adrenoceptor
agonists on cardiovascular and pulmonary
functions and brain wave activity in horses and
dogs. Ph D thesis, Department of Biochemistry
and Pharmacy, Abo Academy University, Turku,
Finland. 1991.

Tranquilli W, Thurmon JC, Turner TA, Benson GJ,
Lock TF: Butorphanol tartrate as an adjunct to
xylazine-ketamine anesthesia in the horse.
Equine Practice, 1983, 5, 26-29.

Wagner AE, Muir WW 111, Hinchcliff KW: Cardiovas-
cular effects of xylazine and detomidine in
horses. Amer. J. Vet. Res. 1991, 52, 651-657.

Waterman AE, Robertson SA, Lane JG: Pharmacoki-
netics of intravenously administered ketamine in
the horse. Res. Vet. Science. 1987, 42, 162-166.

Sammanfattning
Effekter av kompletterande premedicinering vid ane-
stesi av hdst med romifidin och ketamin.

Kliniska och kardiorespiratoriska effekter av sede-
ring med romifidin enbart eller i kombination med
kompletterande premedicinering med acepromazin,
butorphanol eller diazepam inf6r induktion av disso-
ciativ anestesi med ketamin studerades hos 6 histar
vid fyra olika tillfdllen. Vid samtliga tillfillen sede-
rades histarna med romifidin 0.1 mg/kg intravendst
(iv) och nir kompletterande premedicinering gavs
utgjordes denna av acepromazin 0.025 mg/kg (im)
23 min fore romifidin, butorphanol 0.025 mg/kg (iv)
2 min efter romifidin eller diazepam 0.05 mg/kg (iv)
7 min efter romifidin omedelbart fore ketamin. Sede-
ringskombinationerna gavs i slumpmaissig ordning
och histarna placerades i sidoldge under anestesin.
Administrering av romifidin enbart eller i kombina-
tion med butorphanol resulterade i en stegring av det
arteriella blodtrycket, &tfoljt av bradykardi med fore-
komst av andra gradens atrioventrikuldra hjértblock.
Efter induktion av dissociativ anestesi med ketamin
2.2 mg/kg (iv) steg hjartfrekvensen till referensvér-
dets niva, men det arteriella blodtrycket dkade signi-
fikant jamfort med referensvirdet som registrerats pa
stdende, osederad hist. Nér acepromazin inkludera-
des i premedicineringen registrerades varken hyper-
tension eller bradykardi efter sedering. Minskad and-
ningsfrekvens registrerades efter samtliga preme-
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dicineringar men andningsfrekvensen okade till refe-
rensvirdets niva efter induktion av anestesin. Mild
hypercapni och signifikant hypoxemi observerades
under bide sedering och anestesi vilket speglar den
forsimrade lungfunktionen. Anestesin bedémdes
som bra med kombinationen av romifidin och keta-
min. Kompletterande premedicinering med ace-
promazin resulterade i en snabb induktion och bra
anestesi. Kompletterande premedicineringen med
butorphanol resulterade i den storsta individuella va-
riationen betriffande induktionens och anestesins

duration och kvalitet. Kompletterande premedicine-
ring med diazepam resulterade i god muskelrelaxe-
ring och en smidig induktion och underhéll av ane-
stesin. Reaktionen pé kanylstick i form viljeméssiga
avvirjningsrorelser terkom senare nir diazepam var
inkluderad i premedicineringen jamfort med sede-
ring enbart med romifidin. Alla héstar inkluderade i
studien reste sig pa forsta forsoket oavsett premedici-
nering, men héstarna visade lindrig ataxi efter res-
ningen nir diazepam varit inkluderad i premedicine-
ringen.
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