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Abstract

Objective To evaluate the pharmacokinetics of
two doses of tramadol during isoflurane anaes-
thesia in sheep and their ability to prevent the
cardiovascular response induced by surgical
stimulation.

Study design Prospective randomized controlled
study.

Animals Twelve healthy sheep (mean weight
47.5 ± 7.9 kg) undergoing lumbar transpedicular
intervertebral disk nucleotomy.

Methods Sheep were sedated with medetomidine,
anaesthesia was induced with propofol and main-
tained with isoflurane at 1.5 vol%. Baseline heart
rate and blood pressure were measured and were
randomly assigned an intravenous injection of
tramadol 4 mg kg�1 or 6 mg kg�1. Fentanyl was
injected as rescue analgesic if cardiovascular pa-
rameters were increased more than 20%
compared to baseline. If those variables were below
20% of baseline, the concentration of isoflurane
was gradually decreased until parameters returned
to the original value. Blood collections were per-
formed at pre-assigned times and concentrations of
tramadol and O-desmethyltramadol (M1) assessed
by High-Performance Liquid Chromatography.

Results Time from premedication to anaesthesia
induction, anaesthesia time, propofol dose and
intraoperative body temperature were similar be-
tween doses. Cardiovascular variables remained
between ±20% of baseline value and no statistical

difference was observed between treatments.
Regardless the dose of tramadol administered,
arterial blood pressure was statistically higher than
baseline 10 minutes after tramadol administration
but it gradually returned to previous values. A 2-
compartment model and a non-compartment
model described pharmacokinetic of tramadol
and M1 respectively. Plasma concentrations of
tramadol rapidly decreased in the first two hours
for both doses with an elimination half-life of more
than 40 minutes. The M1 maximum concentra-
tion was similar for both doses and it was detected
in plasma after 35 minutes.

Conclusions and clinical relevance Both doses of
tramadol provided adequate cardiovascular stabil-
ity during spinal surgery in sheep. The pharma-
cokinetics variables may be used to plan the
dosage regime during general anaesthesia.

Keywords cardiovascular, isoflurane,
pharmacokinetics, sheep, tramadol.

Introduction

Tramadol is a synthetic drug structurally related to
codeine with a central analgesic activity (Vazzana
et al. 2015). Binding to m-opioid receptors is consid-
ered one of the mechanisms of action of tramadol,
although it is a weak agonist and the affinity for this
receptor is 300-fold lower than that of its main
metabolite O-desmethyltramadol (M1). Moreover a
non-opioid mechanism of inhibition of noradrenaline
and serotonine reuptake contributes to its
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antinociceptive activity (Lehmann et al. 1990; Itami
et al. 2011; Vazzana et al. 2015).
In veterinary medicine, the use of tramadol in farm

animals has been poorly investigated. Although in
small ruminants this drug is sometimes used intra-
operatively (Coulter et al. 2009, Plummer &
Schleining 2013), its efficacy in controlling
nociceptive-induced cardiovascular responses during
surgery has not been reported yet. The pharmacoki-
netics of tramadol in small ruminants has been
formerly tested in awake non-painful goats and sheep
(de Sousa et al. 2008; Bortolami et al. 2015).
Nevertheless in anaesthetised animals, volatile or
injectable agents used to maintain anaesthesia may
alter cardiac output and vascular tone thus interfer
with the perfusion of different pharmacologic com-
partments (Avram et al. 2000; Funes et al. 2015).
Therefore, the pharmacokinetics of tramadol might
vary during anaesthesia: plasma concentration, tis-
sue disposition, metabolism and elimination may be
altered and consequently its clinical efficacy.
The aim of this study was to evaluate the intra-

operative efficacy of two doses of tramadol in atten-
uating the cardiovascular response to surgical
stimulation in isoflurane-anaesthetized sheep under-
going spinal surgery. No differences in cardiovascular
parameters between doses were considered as null
hypothesis. Another aim of this study was to describe
for each dose the pharmacokinetics of tramadol and
its metabolite M1.

Material and methods

Animals

The study was performed with the ethical approval of
the University of Padua committee for animal
experimentation and authorized by the Italian Min-
istry of Health (CEASA 80/2012).
Twelve healthy Brogna non-pregnant female sheep

undergoing spinal surgery consisting of a trans-
pedicular intervertebral disk nucleotomy from L1 to
L4-5 as part of another experimental study (Vadal�a
et al. 2015) were used.
Sheep were housed in pens with six animals each

and fed with a commercial pellet and hay diet. Prior to
the experiment, food was withheld for 12 hours but
water was provided ad libitum. Sheepwere considered
healthy on thorough clinical examination, complete
blood count and routine serum chemistry.
Sheep were randomized evenly into two groups

using an online randomiser program (Research

Randomizer Version 4.0; www.randomizer.org).
Group T4 was administered 4 mg kg�1 and group T6,
6 mg kg�1 tramadol intravenously (IV) prior to sur-
gical incision.

Anaesthesia

On the day of the surgery, each sheep was adminis-
tered 8 mg kg�1medetomidine (Sedator; Dechra, Italy)
into the jugular vein. Fifteen minutes later, they were
moved into the research facility. Two 20 gauge
catheters (Delta Ven, Delta Med Spa, Italy) were
inserted into the medial ear vein and auricular artery
for drug and fluid administration and invasive blood
pressure measurement, respectively. The area from
T8 to S1 was clipped and laterolateral lumbosacral
radiographswere taken. The right side of the neckwas
clipped and aseptically prepared and a 14 gauge over
the needle catheter (Delta Ven, DeltaMed Spa, Italy)
was placed into the jugular vein for blood sampling.
The sheep were then moved to theatre and pro-

pofol was administered to effect for induction of
anaesthesia. Orotracheal intubation was performed
and each animal was connected to the anaesthetic
machine via a circle breathing system and mechan-
ically ventilated with a volume-controlled mode
(Datex-Ohmeda 7900 SmartVent, GE Healthcare,
Finland). An equal volume of oxygen and medical air
was delivered; fresh gas flow was initially 4 L
minute�1 and ten minutes later the flow was
decreased to 1 L minute�1. Respiratory rate and tidal
volume were adjusted to maintain haemoglobin ox-
ygen saturation (SpO2) greater than 95% and end-
tidal carbon dioxide concentrations (PE�CO2) be-
tween 37 and 45 mmHg (4.9 e 6.0 kPa). Sheep were
positioned in sternal recumbency and a gastric tube
was passed through the mouth to avoid rumen
distension and bloating. Isoflurane was used to
maintain anaesthesia and the vaporizer was set to
deliver a target end-tidal concentration of isoflurane
(FE�ISO) of 1.5% (MinimumAlveolar Concentration in
sheep ¼ 1.53 ± 0.12%; Funes 2015). Heart rate
(HR), direct systolic (SBP), diastolic (DBP) and mean
blood pressure (MBP), SpO2, FE�ISO, PE�CO2, oesopha-
geal temperature and the electrocardiogram were
monitored continuously by a multiparametric
monitor (Datex-Ohmeda S/5 Compact Anesthesia
Monitor; GE Healthcare, Finland). Lactated Ringer's
solution (5 mL kg�1 hour�1) was infused IV into the
auricular catheter throughout anaesthesia.
Physiological parameters, drug and fluid adminis-

tration, surgical and anaesthetic events were

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

Intraoperative tramadol in sheep GM De Benedictis et al.

© 2017 Association of Veterinary Anaesthetists and American College of Veterinary Anesthesia and Analgesia. Published by
Elsevier Ltd. All rights reserved., ▪, 1e9

2

Please cite this article in press as: De Benedictis GM, Giorgi M, Depase A et al. Cardiovascular effects and intraoperative
pharmacokinetics of tramadol in sheep undergoing spinal surgery, Veterinary Anaesthesia and Analgesia (2017), http://
dx.doi.org/10.1016/j.vaa.2016.11.005

http://www.randomizer.org/


Download English Version:

https://daneshyari.com/en/article/8919812

Download Persian Version:

https://daneshyari.com/article/8919812

Daneshyari.com

https://daneshyari.com/en/article/8919812
https://daneshyari.com/article/8919812
https://daneshyari.com

