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EFFECTS OF BUTORPHANOL IN CAMELS
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ABSTRACT

Intravenous (IV) 0.2 mg kg™ butorphanol was evaluated in five healthy camels. Sedation score, nociceptive
threshold (using artery forceps), heart rate (HR), respiratory rate (fg), and rectal temperature (Temp.) were determined
at baseline, and further recorded at 5, 10, 20, 40, 60, 80, 100 minutes after treatment. Some biochemical parameters
were assessed at baseline, and at 10, 100 minute after treatment. Significant mild sedation and significant effect on
nociceptive threshold was observed between 5 and 60 minutes. Mean (fg) and Temp. did not differ significantly, while
HR increased significantly at 10 minutes after treatment. No significant difference could be detected in all biochemical
measured parameters, except significant decrease in alanine aminotransferase at 10 minutes after treatment. This
study showed that IV butorphanol produced short-term satisfactory analgesia, coupled with mild sedation and

minimal side effects in camels.

Key words: Antinociception, camel, lidocaine, sedation

Butorphanol is a synthetic opioid with agonist-
antagonist properties (Monteiro et al, 2009). It is
commonly used as a preoperative sedative and
analgesic, a supplement to balanced anaesthesia,
and for suppression of post anaesthesia shaking
(Vogelsang and Hayes, 1991). It has been used widely
in several veterinary species (Kalpravidh et al, 1984a;
Court et al, 1992) and in llama for its analgesic effects
with minimal side effects (Barrington et al, 1993;
Carroll et al, 2001a). It was reported to be superior
with visceral analgesia rather than somatic pain (Hall
et al, 2001). In camels, no studies have been reported
on the use of butorphanol. Therefore, the objective
of this study was to evaluate the antinociceptive and
sedative effects of single bolus of IV butorphanol, and
to observe the effects on heart and respiratory rate,
and some biochemistry parameters in camels.

Materials and Methods

Five healthy camels (three males and two
females) of three breeds, 2 Magateer, 2 Sofor, and
1 Shoael, with a mean body weight of 190 £ 56.1
kg, and aged 1.6 + 1.9 years old (ranged between
8 months to 6 years), were used in this study. All
camels were considered to be healthy, based on
the results of a physical examination. Food, but not
water, was withheld for 24 hours before trials. Camels

were restrained manually in sternal recumbency
at least three hours before start of trials. All camels
received butorophanol (Alvegesic, Cp-pharma,
Burgdorf, Germany) as a single IV dose of 0.2 mg
kg'l. Sedation scores, nociceptive threshold, heart
rate (HR) (manually by a stethoscope), respiratory
rate (fg) (counting thoracic movements), and rectal
temperature (Temp) (electronic thermometer) were
recorded at baseline, and at 5, 10, 20, 40, 60, 80,
100 minutes after administration of the treatments.
Sedation was scored using a 4-point scale (0
= no sedation with normal movement; 1 = mild
sedation: slightly decreased movement and reduced
eye alertness; 2 = moderate sedation: moderately
decreased movement and resistance to handling;
3 = deep sedation: markedly decreased movement
and no resistance to handling) based on a previously
published scoring system in camel (Marzok and
El-Khodery, 2009). Nociceptive threshold was
obtained using a visual analogue scale (VAS) with 0
representing no pain and 10 representing the worst
pain possible (Mathews, 1996). Nociceptive threshold
was tested by application of Kocher “1:2 teeth” artery
forcep (Albert Waeschle Ltd. Dorset, UK ) to skin
areas of perineal, tarsus, thigh, and abdomen. Positive
nociceptive responses to the stimuli were defined
as purposeful avoidance movements of head, neck,
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Table 1. Mean values  SD of respiratory rate (fg) breaths minute ™, heart rate (HR), beats minute™ and temperature (Temp.) at the
baseline (BL), and at 5-100 minutes after butorphanol administration.

Time (minutes)
Variables
BL 5 10 20 40 60 80 100
fr 23.6 +6.1 27.8+3.8 274+73 26.6 +4.5 28.2+3.8 252+26 |[254+70 272+72
HR 592 +7.3% | 69.6+89° | 768 +155" | 67.8+8.0 [ 71.0+15.9% | 66.6 + 8.0 [72.4+18.1* [ 61.6 +4.3™
Temp. °C 38+0.5 379+0.6 38.0+0.5 38.3+0.6 383 +0.6 381+05 |[382+0.7 38.1+05

abe Medians in row with different superscripts differ significantly (p<0.05).

Table 2. Median (range) of sedation scores and nociceptive threshold at the BL, and at 5-100 minutes after butorphanol administration.

Time (minutes)
Variables
BL 5 10 20 40 60 80 100
Sedation score 0 (0-0) 1(0-1) 101 | 10-1)° 0.5(0-1)* 0.5 (0-1)* 0 (0-1)™ 0 (0-0)™
Nociceptive threshold |10 (10-10) | 3.5 (0.5-5)** | 1.5 (0-9)* | 2.5 (0-5)*' | 3.5 (0.5-8.5)**| 5 (0.5-5.5)** | 6 (1.5-7.5)* | 7.5 (5-10)™

abed Medians in row with different superscripts differ significantly (p<0.05).

trunk, limbs, tail; contracture of the anus and turning
of the head toward the stimulation site (Dehkordi ef
al, 2012). Two blinded assessors, who were familiar
with the camel’s normal behaviour, were responsible
for assessing sedation and response to the nociceptive
stimulus throughout the study.

Blood samples (10 ml) were taken at baseline,
10, and 100 minutes after butorphanol administration
from the jugular vein via disposable syringes and
transferred into plain tubes without anticoagulant
for the biochemical analysis. Serum was harvested by
centrifugation and stored at -80°C until analysed by
automatic analyser (VetScan VS2, Abaxis Veterinary
Diagnostics, USA) for albumen (ALB), alkaline
phosphatase (ALP), alanine aminotransferase (ALT),
amylase (AMY), urea nitrogen (BUN), calcium (CA),
phosphorus (PHOS), creatinine (CRE), glucose (GLU),
sodium (NA"), potassium (K"), total protein (TP) and
globulin (GLOB).

Statistical analysis was performed using
the General Linear Model (GLM) procedure (SAS
Institute Inc, Cary NC USA, 2002). Data presented
as mean = SD unless otherwise stated. Data was
calculated and tested for the significance using the
‘t’ test. Moreover, arc sine transformation was done
to percentage data. P value of less than 0.05 was
considered significant.

Results

Mean respiratory rate, heart rate, and
temperature are presented in table 1 (mean + SD).
Mean respiratory rate and rectal temperature did
not differ from baseline after treatment. Mean heart
rate increased significantly at 10 minutes after
treatment. Median (range) of Sedation scores is
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presented in table 2, with significant increase in
sedation score between 5 and 60 minutes compared
to baseline. Median (range) of nociceptive thresholds
(table 2) were significantly different between 5 and
80 minutes compared to baseline. Table 3 shows
serum biochemistry parameters with no significant
difference in all measured parameters as compared
to baseline, except significant decrease of ALT at 10
minutes after butorphanol administration.

Table 3. Serum biochemistry parameters (mean * SD)
at baseline, 10 and 100 minutes after tramadol

administration.

Variable Time
BL 10 100

ALB (g/dL) 42+03 42+0.6 42+03
ALP (U/L) 281.8+£198.9 | 277.4 £199.6 |284.6 +£209.2
ALT (U/L) 2624137 | 244+164" | 22.0+14.3
AMY (U/L) 602.6 £57.4 | 611.2+94.0 | 606.8 +46.3
BUN (mg/dL) 248+9.7 234 +838 23.8+9.2
CA (mg/dL) 10.5+£0.5 10.4 £ 0.6 10.3+£0.7
PHOS (mg/dL) 9.4+09 9.7+13 88+1.1
CRE (mg/dL) 13104 1.2+£0.3 12+04
GLU (mg/dL) 61.2+194 67.2+17.8 80.6 7.0
NA+ (mmol/L) | 150.0+3.0 149.4+9.3 150.8 +4.5
K+ (mmol/L) 79+1.0 7.8+0.9 75+1.1
TP (g/dL) 59+0.8 59+1.0 59+0.7
GLOB (g/dL) 1.7+0.6 1.7+0.6 1.7+0.5

abe Means in row with different superscripts differ significantly
(p<0.05).

Discussion

The pharmacokinetics of butorphanol have
not been studied in camel. However, Butorphanol
has been studied in several veterinary species with
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recommended doses range from 0.05-0.2 mg kg in
horses, alpacas, llamas, and sheep (Stick et al, 1989;
Waterman et al, 1991; Barrington et al, 1993; Carroll et
al, 2001a; Garcia-pereira et al, 2007, Hofmeister et al,
2008), and 0.2 and 0.8 mg kg in dogs (Sawyer et al,
1991). A butorphanol dose of 0.2 mg kg™ IV appears
optimal in horses (Kalpravidh et al, 1984a), and
behavioural changes were severe if a dose rate of 0.2
mg kg™ was exceeded in sheep (Waterman et al, 1991).
Moreover, lower doses were found to be superior
to higher doses, indicating that the dose-response
curve is bell shaped (Hall et al, 2001). Therefore, a
dose rate of 0.2 mg kg was chosen in this study to
examine its efficacy and safety in camels. Butorphanol
is a high-affinity k-opiate receptor agonist. At the
p-opiate receptor, butorphanol is a weak antagonist,
or only a partial agonist. Most of the drug’s analgesic
effects have been attributed to the x -receptor effects
(Sellon et al, 2004). Various studies demonstrated the
analgesic efficacy of butorphanol on both superficial
and visceral pain, and showed the importance of
using more than one method for the assessment
of antinociception but in this study application of
artery forceps was used, a method used frequently
to assess absence of response to a noxious stimulus
(Docquier et al, 2004; Prado et al, 2008; Ajadi et al,
2009). Although this method is subjective, error was
reduced by the two blinded assessors, who were
familiar with the camel’s normal behaviour, and
responsible for assessing response to the nociceptive
stimulus throughout the study. In horses, the
analgesic effect of butorphanol on visceral pain was
dose-dependent with short to intermediate duration
‘approximately 90 minutes” (Kalpravidh et al, 1984a;
Muir and Robertson, 1985), but it was ineffective on
superficial pain (Kalpravidh et al, 1984a; Brunson
and Majors, 1987; Spadavecchia et al, 2007). Similar
results were found in dogs, where butorphanol
provided visceral antinociception (Houghton et al,
1991), but did not provide adequate post operative
analgesia (Inoue et al, 2006; Camargo et al, 2011). In
this study, antinociception occurred within minutes
after IV butorphanol, with maximum effect at 10
minutes, then gradually decreased in next time points,
which is in agreement with other finding in llamas
and sheep (Waterman et al, 1991; Carroll et al, 2001a)
where butorphanol provided superficial analgesia
for a period of 90-120 minutes. The sedative effect of
opioids results from their interaction with p and x
receptors, and in addition, other factors may influence
that as type of receptor activated, the dose, differences
in pharmacokinetics, the number of observers

Journal of Camel Practice and Research

assessing sedation, and individual variation (Muir,
2002; Monteiro et al, 2009). It has been hypothesised
that the sedative effect of butorphanol is mainly
because of binding at the x receptors (Kamerling et
al, 1989; Lamont and Mathews, 2007). Butorphanol
was reported to produce marked sedation in human
(Dershwitz et al, 1991), and mild sedation in dogs,
cats, and neonatal foals (Ansah et al, 2002; Arguedas et
al, 2008; Girard et al, 2010), while generally produced
adverse behavioural changes associated with central
nervous system excitement in horses (Kalpravidh
et al, 1984a; Sellon et al, 2001), sheep (Waterman et
al, 1991), and goats (Carroll ef al, 2001b). That was
explained by the mixed activity of butorphanol at p
receptors. In llamas, butorphanol caused transient
sedation in two cases (out of six cases), and transient
excitation in another two cases (Carroll et al, 2001a).
In this current study, mild sedation was shown
after butorphanol administration between 5 and
20 minutes in all camels, except in one camel that
showed no sign of sedation at any time. Adverse
behavioural change was not observed during this
study, perhaps as all camels were restrained manually
in sternal recumbency during whole study. Although
cardiovascular stability provided by butorphanol
is desirable (Carroll et al, 2001b), the results are
variable between different studies. There was no
change in heart rate after butorphanol administration
in a number of studies in horses (Robertson et al,
1981; Sellon et al, 2001; Hofmeister et al, 2008), but
an increase in heart rate was observed in another
study in ponies (Kalpravidh et al, 1984b). Reduction
in heart rate after butorphanol adminisrtaion was
observed in other studies in dogs (Greene et al, 1990;
Girard et al, 2010; dos Santos et al, 2011), and in llamas
(Carroll et al, 2001a), and that was attributed to an
increase in vagal tone (Greene et al, 1990). This study
showed similar results to previous report in ponies
(Kalpravidh et al, 1984b), where a significant increase
in heart rate was only shown at 10 minutes after
butorphanol administration, and this could be as a
result of CNS stimulation.

In the current study, there were no significant
differences in biochemical parameters, except
decrease in ALT concentration detected at 10 minutes
after butorphanol administration. This decrease could
be attributed to various factors such as changes in
body temperature, haemodilution or more leakage of
aspartate aminotransferase into plasma (Custer et al,
1977). There was an increase but with no significance
detected in GLU concentration at 100 minutes after
butorphanol administration. This increase could be
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related with a generalised stress response (Rand et al,
2002; Harms et al, 2005).

In conclusion, this study showed that single
injection of 0.2 mg kg™ butorphanol produced short-
term satisfactory analgesia as determined by response
to nociceptive stimulus, coupled with mild-transit
sedation and minimal side effects. However, further
work needs to be done with evaluation of other
cardiorespiratory parameters, including arterial blood
pressure measurements, blood gas analysis and
continuous capnography recording. furthermore,
investigating pharmacokinetics of butorphanol with
different IV and IM loading doses and continuous rate
infusions used for prolonged duration, with clinical
evaluation is required to establish its use in camels.
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