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RESUMO

Adicao de sulfato de magnésio a ropivacaina no bloqueio intraperitoneal para
o controle da dor apés ovariosalpingohisterectomia em cadelas

Objetivou-se comparar a eficacia analgésica e os efeitos adversos decorrentes do
bloqueio intraperitoneal (IP) com ropivacaina isolada e associada ao sulfato de
magnésio (MgSOs4) em cadelas encaminhadas para ovariosalpingohisterectomia
(OSH). Quarenta e cinco cadelas foram sedadas com a associagdo de
acepromazina (0,05 mg/kg) a meperidina (5 mg/kg), por via intramuscular (IM). A
indugdo anestésica foi feita por via intravenosa (IV) com propofol (dose-efeito),
seguindo-se a manutengdo anestésica com isofluorano/O2. Em delineamento
encoberto e randomizado, os animais foram distribuidos em trés tratamentos (n=15):
S: solugéo salina 0,9% (1,2 mL/kg); R: ropivacaina 0,25% (3 mg/kg); R-Mg:
associacao de ropivacaina 0,25% (3 mg/kg) e sulfato de magnésio (MgS0O4) (20
mg/kg). Nos grupos R e R-Mg, os farmacos foram diluidos em solugéo salina 0,9%.
ApOs a abertura cirurgica da cavidade abdominal, as solu¢des foram instiladas no
espaco peritoneal (pediculos ovarianos e cérvix uterina). Durante a cirurgia,
suplementacao analgésica foi realizada com fentanil (2,5 pg/kg, 1V) com base nos
parametros cardiovasculares (incremento de 20% na frequéncia cardiaca e/ou
presséo arterial, em relagdo a mensuragéo prévia). A concentragdo plasmatica de
MgSO4 foi mensurada antes (basal) e apés (15, 60, 120 e 240 minutos) o tratamento
IP. Nas primeiras 24 horas apds a extubagdo traqueal, o grau de analgesia foi
avaliado utilizando-se a Escala Analdgica Visual Interativa e Dinamica (EAVID), a
Escala Composta de Dor de Glasgow -forma abreviada (ECG) e o limiar nociceptivo
mecanico (LNM). Morfina (0,5 mg/kg, IM) foi administrada como analgesia de
resgate. Empregou-se teste qui-quadrado, ANOVA com teste de Tukey e teste de
Kruskall-Wallis e Friedman para dados paramétricos e nao paramétricos,
respectivamente (P < 0,05). Durante a cirurgia, a incidéncia de suplementagao
analgésica e de hipotensao foram superiores no grupo R-Mg em relagdo ao grupo S
(P = 0,034 e P = 0,018, respectivamente). Os escores de dor (ECG), o LNM e a
concentragdo plasmatica de MgSO4 nao diferiram entre os grupos (P > 0,05).
Escores inferiores foram detectados pela EAVID entre 0,5 (P = 0,004) e 1 hora (P =
0,003) apos a extubagado traqueal no grupo R-Mg em relagdo ao demais grupos. A
incidéncia de suplementagado analgésica pos-operatéria nao diferiu entre os grupos
(P > 0,05). Conclui-se que o tratamento IP com MgSO4 associado a ropivacaina
reduziu o requerimento analgésico intra-operatério e os escores de dor (EAVID) na
primeira hora apos a cirurgia, porém foi associado a maior incidéncia de hipotensao.

Palavras-chave: Analgesia. Anestésico Local. Cédes. Intraperitoneal. Ropivacaina.
Sulfato de Magnésio.



ABSTRACT

Addition of magnesium sulfate to intraperitoneal ropivacaine for perioperative
analgesia in canine ovariohysterectomy

The aim of this study was to investigate the analgesic efficacy and adverse effects of
the intraperitoneal ropivacaine and its combination with magnesium sulfate (MgSOa)
in dogs undergoing ovariohysterectomy. Forty-five dogs were sedated with
acepromazine (0.05 mg/kg) and pethidine (5 mg/kg). Anesthesia was induced with
intravenous (IV) propofol (dose effect) and maintained with isoflurane/O2. In a
masked and randomized design, the dogs were randomly distributed into three
treatments (n = 15): S = saline solution 0.9% (1.2 mL/kg); R: 0.25% ropivacaine (3
mg/kg); R-Mg: 0.25% ropivacaine (3 mg/kg) combined with MgSO4 (20 mg/kg). The
solutions were instilled into the peritoneal space (ovarian pedicles, and uterine
cervix). Intraoperatively, fentanyl (2,5 pg/kg, IV) was administered based on
cardiovascular parameters. The magnesium plasma concentration was measured
before (baseline) and 15, 60, 120 and 240 minutes after IP treatment. Analgesia was
assessed for 24 hours post-extubation using an Interactive Visual Analog Scale
(IVAS), the short form of the Glasgow Composite Pain Scale (CMPS-SF), and
mechanical nociceptive thresholds (MNT). Morphine was administered as rescue
analgesia. Data were analyzed using the chi-square test, Tukey test, Kruskal-Wallis
test, and Friedman test (P < 0.05). Intraoperatively, the incidence of analgesic
supplementation and hypotension were higher in the R-Mg group compared to S
group (P = 0.034 e P = 0.018, respectively). The CMPS-SF pain score, MNT and the
magnesium plasmatic concentration did not differ between groups. The IVAS pain
scores were lower in the R-Mg group at 0.5 (P = 0.004) and 1 (P = 0.003) hour post-
extubation when compared with the other groups. The incidence of postoperative
analgesic supplementation did not differ between groups (P > 0.05). In conclusion, IP
treatment with ropivacaine in combination with MgSOs4 decreased intraoperative
requirements and the postoperative pain scores (IVAS) in the first hour after
ovariohysterectomy in dogs, however was associated with a higher incidence of
hypotension.

Keywords: Analgesia. Local Anesthetic. Dogs. Intraperitoneal. Ropivacaine.
Magnesium Sulfate.
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Abstract

Given the antinociceptive effects of magnesium, its use as an adjunctive analgesic has been
proposed for perioperative pain management. This study investigated the analgesic efficacy
and adverse effects of intraperitoneal ropivacaine alone and in combination with magnesium
sulfate (Mg) in canine ovariohysterectomy. Forty-five dogs were sedated with acepromazine
plus pethidine. Anesthesia was induced with propofol and maintained with isoflurane. The
dogs were randomly distributed into three treatments (n = 15): intraperitoneal instillation of
saline solution 0.9% (group S), ropivacaine 0.25% (3 mg/kg, group R) alone in combination
with Mg (20 mg/kg, group R-Mg). Intraoperatively, intravenous fentanyl was given as rescue
analgesia. Postoperative pain was assessed using an Interactive Visual Analog Scale (IVAS),
the short form of the Glasgow Composite Pain Scale (CMPS-SF), and mechanical nociceptive
thresholds (MNT). Morphine was administered as rescue analgesia. The R-Mg group required
significantly less intraoperative fentanyl, and exhibited a higher incidence of intraoperative
hypotension compared to the S group. Significantly lower IVAS pain scores were recorded in

the first hour post-extubation in the R-Mg compared to the other groups. Postoperative rescue
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analgesia did not differ significantly between groups. The R-Mg treatment decreased the
intraoperative analgesic requirements and early postoperative pain, however was associated

with a higher incidence of hypotension.

Keywords

analgesia, canine, intraperitoneal, local anesthetic, NMDA antagonist receptors

1. INTRODUCTION

The provision of adequate perioperative analgesia has been well recognized, not only for
ethical reasons, but also to improve the pain management outcome of veterinary patients. In
recent decades, the combination of regional anesthetic techniques with systemic analgesics
has been considered an effective method for postoperative pain management in small animal
practice (Campagnol, Teixeira-Neto, Monteiro, Restitutti, & Minto, 2012; Kalchofner
Guerrero, Campagna, Bruhl-Day, Hegamin-Y ounger, & Guerrero, 2016).

Among the different regional techniques, the intraperitoneal (IP) instillation of local
anesthetics has become a popular analgesic strategy in both human and veterinary medicine,
due to its simplicity, low cost, and easy application. Clinical evidence indicates that IP
analgesia decreases postoperative pain and supplemental analgesic requirements after
ovariohysterectomy in both dogs and cats (Benito et al., 2016; Campagnol et al., 2012).

Despite the beneficial analgesic effects of IP administration of local anesthetics for
routine ovariohysterectomy, this technique has been associated with a limited duration of
action (Campagnol et al., 2012). The use of many types of adjuvant drugs has been proposed
to improve the duration of analgesia of different techniques of local anesthesia. Magnesium is
a non-competitive N-methyl-D-aspartate (NMDA) antagonist and has been shown to decrease
intra and postoperative requirements in human surgical patients (Abd-Elsalam et al., 2017;

Yadava, Rajput, Katiyar, & Jain, 2016).



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

11

In veterinary medicine, reports of the effectiveness of additive administration of Mg to
local anesthetics are limited. In dogs undergoing orthopedic surgery, the addition of spinal
Mg to ropivacaine increased the intensity and duration of analgesia (Adami, Casoni,
Noussitou, Rytz, & Spadavecchia, 2016). In contrast, no analgesic benefits were reported
following the epidural combination of ropivacaine with Mg in dogs undergoing hip
arthroplasty (Lardone et al., 2017). To date, the additive IP administration of Mg has not been
reported in small animal practice. In humans, the combination of IP ropivacaine with Mg
decreased the systemic analgesic requirements and duration of postoperative analgesia after
laparoscopy (Yadava et al., 2016).

The aim of this study was to investigate the analgesic effects and adverse events of IP
instillation of ropivacaine alone and in combination with Mg in dogs undergoing elective
ovariohysterectomy. The hypotheses were that the addition of Mg to ropivacaine would
decrease the intra-and postoperative analgesic requirements and postoperative pain scores, as

well as delay the time to rescue analgesia.

2. MATERIALS AND METHODS

2.1 Study design

A prospective, randomized, blinded, placebo-controlled clinical study was designed to
compare the perioperative analgesic effects of I[P administration of saline, ropivacaine, and its
combination with Mg. The study protocol was approved by the local ethics committee
(protocol 3843/2017 CEUA) and informed written consent for the investigation was obtained

from all owners.

2.2 Animals
The study involved 45 dogs of different breeds, scheduled for elective OHE. For inclusion,

dogs were required to present normal complete blood count and serum chemistry, be aged > 6
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months, and have a good temperament. The exclusion criteria were: pregnancy, lactation,
extreme aggression, body condition score greater than 6 or less than 3 on a nine-point scale,
and systemic diseases. The animals were admitted to the hospital at least 24 hours prior to

surgery for acclimatization.

2.3 Anesthetic protocol and randomization

All anesthetic procedures were performed by the same anesthetist who was blinded to
the group allocation. After fasting for 8 hr, dogs were sedated intramuscularly (IM) with
acepromazine (0.05 mg/ kg; Acepran 0.2%, Vetnil, Louveira, SP, Brazil) in combination with
pethidine (5 mg/kg; Dolosal, Cristalia, Itapira, SP, Brazil). Thirty min later, an intravenous
(IV) 22-gauge catheter was aseptically placed in the cephalic vein. Anesthesia was induced
with IV propofol (Propovan 1%, Cristalia, Itapira, SP, Brazil) in a sufficient dose to permit
endotracheal intubation. Isoflurane 1.0 -1.5% (Isoforine, Cristalia, Itapira, SP, Brazil)
vaporized in 100% oxygen was administered for the maintenance of anesthesia.
Electrocardiography (lead II), heart rate (HR), oxygen saturation of hemoglobin (Sp0-%), and
esophageal temperature were continuously measured using a multi-parametric monitor (DX
2020, Dixtal Biomédica Ind. Com. Ltda., Sdo Paulo, SP, Brazil); respiratory rate (RR), end-
tidal carbon dioxide concentration (FE'CO.), and end-tidal isoflurane concentration (FE'ISO)
were measured by a gas analyzer (Gas analyzer module VAMOS plus, Driger do Brasil,
Barueri, SP, Brazil). Before each experiment, the gas analyzer was calibrated with a standard
gas mixture (CO2: 5 vol %, N>O: 70 vol %, O2: 24 vol % and isoflurane: 1 vol %) (White
Martins Gases, Sdo Paulo, SP, Brazil). Dogs were permitted to breathe spontaneously
throughout the procedure, unless FE'CO; exceeded 45 mmHg, when mechanical ventilation
was used to maintain eucapnia. Systolic arterial blood pressure (SABP) was monitored
indirectly by sphygmomanometry, with a Doppler ultrasound device (Doppler 841-A; Parks

Medical Electronics, OR, USA), using an appropriately sized cuff, between 40 and 50% of the
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circumference of the thoracic limb, with the probe placed over the metacarpal artery on the
plantar surface. Body temperature was maintained between 37°C and 38°C using an electrical
heating pad (Brasmed Veterinaria, Sdo Paulo, SP, Brazil). Lactated Ringer’s solution was
administered IV at 5 mL/kg'hr until extubation.

The dogs were randomly assigned using an online software program (Research

Randomizer, Computer software, http://www.randomizer.org/, Pennsylvania, USA) to receive

one of the three treatments (n =15): saline (S group), ropivacaine alone (3 mg/kg; R group),
and ropivacaine combined with Mg (20 mg/kg; R-Mg group).

Treatments were administered after the abdomen had been surgically opened and
before ligation of the ovarian pedicles or uterus. Solutions were instilled into the peritoneal
space: in S, 0.9% saline (1.2 mL/kg), in R, ropivacaine 0.25% (3 mg/kg), and in R-Mg,
ropivacaine at the same dose with Mg (20 mg/kg). Ropivacaine 1% was diluted in saline to a
concentration of 0.25%, achieving a final volume of 1.2 mL/kg. In the R-Mg, magnesium
sulfate was added to ropivacaine after the dilution. One-third of the total volume was
administered on to each ovarian pedicle and uterine cervix, using a syringe attached to a 22-
gauge catheter. The ovariohysterectomy commenced 5 min later, which was performed using
a standard technique through median laparotomy access in supine dogs. All surgical
procedures were performed by the same surgeon using a 3-cm ventral midline approach and
3-clamp technique (Howe, 2006).

During anesthesia, vaporizer settings were adjusted according to the conventional
signs of anesthesia (rotation of the eyeball, loss of palpebral reflex, and loss of jaw tone) and
autonomic responses to surgical stimulation. If SABP or HR increased by more than 20% of
previously recorded values, additional analgesia was provided with fentanyl (2.5 ng/kg, IV).
Data were recorded at specific time points throughout anesthesia, as follows: TO =baseline,
T1= after the first skin incision, T2 and T3 = after the clamping of first and second ovarian

pedicles, respectively, T4 = after the clamping of the uterine cervix, and T5 = after the last


http://www.randomizer.org/
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skin suture was placed. The number of dogs requiring rescue analgesia and the number of
fentanyl rescue doses were recorded.

The anesthesia time (time elapsed from the administration of propofol to
discontinuation of isoflurane), surgery time (time elapsed from the first incision until
placement of the last suture), time to extubation (time elapsed from termination of isoflurane
until extubation), and recovery time (time elapsed from the time of discontinuation of
isoflurane to voluntary movement into a sternal position) were recorded for each dog.

Extubation was performed when the dog recovered the swallowing reflex.

2.4 Postoperative monitoring

The same single observer, unaware of the treatment groups, was responsible for the
pain and sedation assessments, which were performed 24 hr prior to surgery (baseline), and
0.5, 1, 2,4, 6, 8 12, 18, and 24 hr after extubation. The observer was a veterinary post-
graduate student, with experience in the assessment of pain in dogs using behavioral indices.
Pain was assessed by two different pain scoring systems, including the Interactive Visual
Analogue Scale (IVAS, from 0 mm = no pain to 100 mm = maximum pain) and the short
form of the Glasgow composite pain scores (CMPS-SF), from 0 = no pain to 24 = maximum
pain) (Reid, Nolan, & Hughes, 2007). The CMPS-SF pain scoring included 30 descriptor
options with six behavioral categories. For scoring, each dog was initially evaluated for one
minute in the kennel. Following this, the dog was stimulated to move around, for observation
of mobility, reactions, and behavior. Finally, the incision and surrounding area of the
abdomen was gently palpated using 2-3 digits, and the reaction of the dog was assessed and
recorded.

The pain scores were also evaluated through mechanical nociceptive thresholds
(MNT) using an electronic von Frey device (electronic von Frey anesthesiometer, IITC Life

Science, Los Angeles, CA, USA). For the MNT testing, the peak force exerted by the tip of
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the electronic von Frey device was recorded in grams (maximum 700 g). The tip was applied
with the dogs in lateral recumbency, approximately 1 cm from the surgical wound, at three
points: cranial, caudal, and lateral. The final MNT was the median of the three recorded
values. The device was removed immediately if the dog exhibited signs of pain, such as a
withdrawal movement, contraction of the abdominal wall, attempts to bite/scratch, and
vocalization. The MNT was assessed after the IVAS and CMPS-SF measurements at the same
time points.

Morphine was administered (0.5 mg/kg IM; Cristalia, Itapira, SP, Brazil) as rescue
analgesia if the CMPS-SF scores were > 6/24, as previously suggested (Reid et al., 2007).
Thirty min after the first supplemental analgesia, if the CMPS-SF score remained > 6,
meloxicam (0.2 mg/kg IM; Movatec, Boehringer-Ingelheim, Sao Paulo, SP, Brazil) was
administered as a single dose. The number of dogs requiring rescue analgesia and the number
of rescue doses were recorded.

Numerical rating scores were used for the assessment of the degree of sedation,
including four items: spontaneous posture, eye position, response to noise (handclap), and

general appearance/attitude (scale range = 0 -11 points) (Wagner, Hecker, & Pang, 2017).

2.5 Blood sampling

Venous blood samples (2 mL) were collected in non-heparinized tubes prior to surgery
and at 15, 60, 120, and 240 min after IP injections for measurement of plasma concentration
of magnesium (mmol/L), using a commercial colorimetric assay (Roche Farmacéutica

Quimica Ltda, Sao Paulo, SP, Brazil).

2.6 Adverse events
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The occurrence of adverse events during the study period such as seizures, nausea,
vomiting, and cardiovascular effects (bradycardia, arrhythmias, or hypotension) were
recorded. Bradycardia and hypotension were defined as a HR < 60 beats/minute, SABP < 90
mmHg, respectively for longer than 5 min consecutively. Bradycardia was treated with IV
atropine (0.022 mg/kg), as required. Hypotension was treated with IV crystalloid bolus (10
mL/kg lactated Ringer’s, for 10 min, repeated if necessary). In cases of non-responsive

hypotension, IV dopamine (5-10 pg/kg/min), was administered.
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2.7 Statistical analysis
A sample size of at least 15 dogs per group was estimated to achieve 80% statistical power to
detect a prevalence of treatment failure of 70% in the Control group and 20% in the treated
groups (R and R-Mg). From Zanuzo et al. (2015), the prevalence of rescue analgesia in dogs
receiving pethidine before ovariohysterectomy ranged from 40-70%.

A Shapiro-Wilk test was performed to assess the normality of the variables. Data are
expressed as mean + standard deviation (parametric variables) or median (range) (non-
parametric variables) as appropriate.

Body weight, age, time to extubation, and surgical, anesthetic, and recovery times
were compared between groups using one-way ANOVA followed by a Tukey’s test.

The incidence of adverse events in the three groups was compared using the Fisher
exact probability test. A Kruskal-Wallis test was used to compare MNT, pain, and sedation
scores between groups. A Friedman test was used to compare differences in MNT, pain, and
sedation scores over time within each group.

The number of dogs requiring rescue analgesia intra-and postoperatively was
compared between groups using the Fisher’s exact test. A Kruskal-Wallis test was used to
compare the number of morphine and fentanyl doses administered to the groups.

All analyses were performed using GraphPad Prism 7.0.” Differences were considered

significant when P < 0.05.

3. RESULTS

3.1 Population data and procedural times

Fifty-five dogs were initially enrolled in the study, however only 45 of these met the inclusion
criteria. Ten dogs were excluded (three dogs were diagnosed with ehrlichiosis, and three with

pyometra; two dogs exhibited aggressive behavior, and two were pregnant). Age, weight, and
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surgery, anesthesia, and extubation times were not different between groups (P > 0.05) (Table

1).

3.2 Intraoperative fentanyl requirements

The prevalence of intraoperative rescue analgesia was significantly lower in the R-Mg
compared to the Control (P = 0.034), but not compared to the R group (P = 0.127) (Table 2).
Fentanyl supplementation was needed in three dogs in the R-Mg (20%), nine dogs (60%) in

the S, and eight dogs (53.3%) in the R group.

3.3 Postoperative assessments

The IVAS pain scores were lower in the R-Mg at 0.5 (P = 0.004) and at 1 hour (P =0.003)
post-extubation compared to the R and S groups. Compared to the corresponding baseline
values, the IVAS scores were significantly increased from 0.5 to 1 hr in all groups (P <
0.001). The CMPS-SF scores were not significantly different between groups (P > 0.05).
Compared to the baseline values, significant increases were recorded in the CMPS-SF scores
from 0.5 to 1 hr (P = 0.004) in the R-Mg group and from 0.5 to 2 hr (P = 0.006) in the R and S
groups (P > 0.05) (Table 3).

The MNT measurements were not significantly different between groups at any time point
(P> 0.05) (Table 3).

Sedation scores did not differ between groups during the 24-hr period. When compared
with baseline values, increased scores were recorded from 0.5 to 1 hr post-extubation (P <

0.001) (Table 3).

3.4 Postoperative rescue analgesia
The number of dogs (P = 0.67) that required rescue analgesia and the number of rescue

analgesic doses (P = 0.83) administered did not differ statistically between groups. In the S
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and R-Mg groups, each of the dogs required rescue analgesia on two occasions (one dose of
morphine and one dose of meloxicam). In the R group, four dogs received rescue analgesia on
two occasions (one dose of morphine and one dose of meloxicam), and one dog received

rescue analgesia on one occasion (one dose of morphine) (Table 4).

3.5 Magnesium plasma concentration
The magnesium plasma concentrations were comparable between groups and

remained within normal values (Figure 1).

3.6 Adverse events

During anesthesia, the incidence of hypotension was higher in the R-Mg (p = 0.018)
compared to the S group, but not compared with the R group (P = 0.147). The occurrence of
hypotension was recorded in three dogs (20%) in the R and in seven dogs (46.6%) in the R-
Mg. Hypotension was not detected in the S group. No other adverse events were observed

during the study period.

The results of this study demonstrated that addition of IP magnesium to ropivacaine reduced
the intraoperative analgesic requirements and also the postoperative pain (lower IVAS scores)
during the first hour following OHE in dogs. However, the combination of the drugs did not
prolong the postoperative analgesia, which is partially in accordance with the authors’
hypotheses.

Clinical studies have shown a reduction in the intraoperative opioid requirements
when magnesium was administered by intravenous and intrathecal routes in both dogs and
humans (Adami et al., 2016; Kara, Sahin, Ulusan & Aydogdu, 2002; Koinig et al., 1998). In

the current study, the addition of magnesium to ropivacaine significantly reduced the
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intraoperative fentanyl requirements compared to the other groups. More than 50% of dogs in
the S and R groups required analgesic supplementation during the clamping of the ovarian
pedicles, suggesting that the analgesia provided by both protocols was insufficient to decrease
the peripheral nociceptive receptor sensitivity to the mechanical stimulation induced by
surgical trauma. In contrast, when Mg was added to ropivacaine, intraoperative analgesic
supplementation was required in only 20% of dogs, which is supported by a previous study,
where the addition of spinal Mg to ropivacaine decreased the intraoperative analgesic
requirements compared to the sole use of ropivacaine in dogs undergoing orthopedic surgery
(Adami et al., 2016). Given the antinociceptive effects of magnesium, including the inhibition
of calcium influx and the antagonism of the NMDA receptors (Cavalcante et al., 2013;
Nowak, Bregestovski, Ascher, Herbet & Prochiantz, 1984), it is likely that the analgesia was
potentiated by the combination of the drugs, preventing central sensitization elicited by the
surgical noxious stimulation (Woolf & Thompson, 1991). In animal studies, the analgesia
induced by morphine was improved by the calcium channel blockade, which resulted in a
decrease in total opioid consumption (Mccarthy et al., 1998; Omote, Sonoda, Kawamata,
Iwasaki & Namiki., 1993).

In contrast from other studies that reported superior intensity and duration of analgesia
when adding magnesium to local anesthetics (Adami et al., 2016; S. M. Vuckovi¢ et al.,
2015), in the current study the combination of these drugs did not provide significant
postoperative analgesic benefits, which is consistent with the results reported by Lardone et
al. (2017), who investigated the epidural addition of magnesium to ropivacaine in dogs
undergoing hip arthroplasty. Based on the CMPS-SF scores, MNT measurements, and
postoperative analgesic requirements, both IP protocols resulted in similar analgesic effects
and did not improve analgesia compared to IP saline. Through the IVAS, lower pain scores
were recorded in the R-Mg group only during the first hour post-extubation. Specific

experimental conditions, including an experienced surgeon, minimal tissue trauma, and the
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provision of preoperative analgesia could explain in part the lack of significant effects on
CMPS-SF pain scores and MNT testing. Lascelles et al. (1997) reported that the preoperative
administration of a single dose of pethidine prevented allodynia and decreased hyperalgesia in
dogs after OHE. Additionally, to minimize selection bias, in the current study the dogs were
not excluded from the statistical analysis if they required rescue analgesia. This approach may
have decreased the differences between groups, due to artificially lower pain scores related to
postoperative analgesic supplementation. Moreover, given the antihyperalgesic effects of
morphine and meloxicam (Kukanich, Lascelles, & Papich, 2005; Zanuzzo et al., 2015), the
postoperative analgesic supplementation may have interfered in the response to the von Frey
filaments in this study. In addition, the interference of sedation on animal pain responses has
been well established. However, it is unlikely that our results were influenced by the degree of
sedation, since the highest sedation scores were detected only until the first hour post-
extubation in all treatment groups.

In our study, the percentage of dogs that required postoperative recue analgesia was
near to the percentage reported by Lambertine et al. (2108), where the analgesic effects of IP
ropivacaine were considered similar to those provided by an equivalent dose of bupivacaine in
dogs undergoing OHE. However, in that study, the majority of dogs treated with IP
ropivacaine received rescue analgesia at 8 hr after extubation, while in our study the need for
rescue analgesia was more evident at 2 hr after extubation. Explanations for these
discrepancies may include the systemic analgesics combined with the IP block, and the
different concentrations of administered ropivacaine. While Lambertine et al. (2018)
administered buprenorphine and carprofen to all dogs prior to surgery, in the current study
only meperidine was given as a preventive analgesic. The decision to use pethidine was based
on its short duration of action, approximately 1-2 hr in dogs (Yamashita et al., 2015), aiming
to provide intraoperative analgesia with little influence on post-operative pain. Additionally,

in our study ropivacaine was administered at a concentration of 0.25%, while a concentration
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of 0.5% was reported by Lambetine et al. (2018). As concentration and volume play an
important role in the onset, duration, and efficacy of sensory block(Su, Zhang, Zhang, Li, &
Shi, 2015; Zhai, Wang, Rong, Li, & Wang, 2016), it is possible that the dilution of
ropivacaine to 0.25% in the current study may have interfered in our results. In humans, a
previous study reported prolonged onset of sensory blockade in patients receiving an
interscalene block with ropivacaine at a concentration of 0.25% when compared with
concentrations of 0.5% and 0.75% (Zhai, Wang, Rong, Li, & Wang, 2016). Similarly, in rats,
administering a low volume with high concentration of local anesthetic (1.5% mepivacaine)
decreased the onset and increased the intensity of sensory block when compared to a more
diluted solution (1% mepivacaine) (Muniz et al., 2008).

Measurement of serum or plasma magnesium has been recommended to assess both
therapeutic concentrations and adverse events. Although the magnesium plasma concentration
in this study remained within the normal limits, suggested to range from 0.66-1.23 mmol/L in
dogs (Nakayama, Nakayama, Miyamoto, & Hamlin, 1999), a significantly higher incidence of
hypotension was recorded in the R-Mg group. Previous studies also reported the occurrence
of hypotension when magnesium was administered alone and in combination with loco-
regional anesthetic blocks in ewes (Sipes et al., 1992; Vincent et al., 1991). Due to the
calcium channels blockade, a decrease in both systemic vascular resistance and arterial blood
pressure may be expected following Mg administration (Shechter, 2010). The hypotension in
all dogs was transient and reverted during surgery using only a crystalloid bolus. Other
adverse events related to Mg administration, such as cardiac arrhythmias, nausea, and
vomiting, were not observed during the study period, which is in agreement with previous
reports in dogs (Adami et al., 2016; Lardone et al., 2017).

This study has some limitations. One potential reason for failure to demonstrate any
significant differences between groups in the frequency of rescue analgesia and in the CMPS-

SF pain scores could be attributed to the small sample size. The sample size was estimated
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considering a frequency of rescue analgesia of 70% in the Control group and 20% in the
treatment groups (R and R-Mg). However, the differences in the frequencies of rescue
analgesia were smaller than this, limiting the statistical power of our study. Moreover, the
optimal dose of magnesium for perioperative analgesia in dogs has not been established. The
dose used in the current study was based on previous pain animal model studies, which
reported antinociceptive effects using systemic magnesium at doses ranging from 0.5 to 30
mg/kg (Srebro, Vuckovi¢, Vujovi¢, & Prostran, 2014; Vuckovic et al., 2015). In addition,
pharmacokinetic parameters of ropivacaine were not determined in this study. Until now, to
the author’s knowledge, pharmacokinetic studies following local administration of
ropivacaine to dogs have not been reported. Moreover, the addition of Mg to ropivacaine
could interfere in the onset of action and duration of the effect.

As part of a multimodal pain therapy, the addition of magnesium to ropivacaine
decreased the intraoperative analgesic requirements and early postoperative pain, however,
this protocol was associated with a higher incidence of hypotension. Further studies are
required to determine the ideal dosage for IP administration of magnesium together with the

pharmacokinetic profile of IP ropivacaine in dogs.
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Table 1. Demographic data and procedural times (mean =+ standard deviation) of dogs
undergoing ovariohysterectomy treated with IP instillation of saline solution 0.9% (S, n = 15),

ropivacaine 0.25% (R, n = 15) and its combination with magnesium sulfate (R-Mg, n = 15)

Variables Group
S R R-Mg P-value

Body weight (kg) 10.5+5.8 102+5 13.4+54 0.23
Age (months) 36 £29 29+ 16 27+16 0.54
Surgery time (min) 27.8+£3.9 27.1+3 27.9+6.2 0.51
Anesthesia time (min) 45.6 £8.7 448 £6.9 445+7.2 0.92
Extubation time (min) 6.8 £3.3 7.1+£3.6 6.6 £3.6 0.94
Recovery time (min) 28.7+£19 36.3+23 32.6 21 0.78

Table 2. Number of fentanyl doses administered during ovariohysterectomy in dogs treated
with IP instillation of saline solution 0.9% (S, n = 15), ropivacaine 0.25% (R, n = 15) and its

combination with magnesium sulfate (R-Mg, n = 15)

Group TO T1 T2 T3 T4 T5 Total rescue doses (n°)
S 0 2 6 1 0 0 9
R 0 1 5 2 0 0 8
R-Mg 0 0 3 0 0 0 3

tSignificantly different from S group (P < 0.05)



30

518 Table 3. Pain and sedation scores [median (range)] measured prior to ovariohysterectomy (BL) and at 0.5, 1, 2, 4, 6, 8, 18 and 24 hours after extubation in
519  dogs undergoing ovariohysterectomy treated with IP instillation of saline solution 0.9% (S, n = 15), ropivacaine 0.25% (R, n = 15) and its combination
520  with magnesium sulfate (R-Mg, n = 15)
Test Group Time (hours)
BL 0.5 1 2 4 6 8 12 18 24
IVAS S 0 (0-0) 10 (0-60)* 5 (0-70)* 0 (0-50) 0 (0-30) 0 (0-30) 0 (0-15) 0 (0-5) 0 (0-5) 0 (0-5)
R 0 (0-0) 20 (0-35)* 15 (0-40)* 0 (0-40) 0 (0-40) 0 (0-30) 0 (0-30) 0 (0-15) 0 (0-15) 0 (0-0)
R-Mg 0 (0-0) 0 (0-20)t* 0 (0-20)t* 0 (0-15) 0 (0-15) 0 (0-10) 0 (0-10) 0 (0-5) 0 (0-5) 0 (0-0)
CMPS-SF S 0(0-2) 4 (1-9)* 3 (1-11)* 2 (0-10)* 2 (0-5) 2 (0-5) 1(0-5) 1(0-5) 0 (0-4) 0 (0-4)
R 0(0-3) 5 (1-6)* 3 (1-6)* 3 (0-13)* 2 (0-9) 1(0-8) 1(0-5) 1(0-5) 0 (0-5) 0 (0-4)
R-Mg 0 (0-4) 4 (0-8)* 3 (0-10)* 1(0-6) 2 (0-8) 2 (0-4) 2 (0-6) 1(0-2) 0(0-3) 0(0-3)
MNT (g) S 502 210 250 274 244 206 250 284 278 273
(186-583)  (148-474) (124-532) (80-582) (114-531) (96-471) (98-587) (152-525) (129-616) (118-600)
R 389 205 327 306 262 270 244 254 259 260
(116-602)  (105-583) (99-528) (104-537) (122-540) (110-480) (86-508) (102-594) (109-526) (83-645)
R-Mg 455 292 296 273 268 252 285( 306 250 251
(177-650) (79-567) (150-499) (181-477) (176-548) (106-487) 149-538) (82-528) (97-605) (70-565)
Sedation S 1(0-1) 3 (0-10)* 2 (1-6)* 2 (1-5) 1(1-5) 1(1-5) 1(1-4) 1(1-4) 1(1-4) 1(1-3)
R 1(0-1) 5 (1-9)* 3 (1-5)* 2 (1-4) 1(1-4) 1(1-3) 1(1-1) 1(1-1) 1(1-1) 1(1-0)
R-Mg 1(0-1) 4 (1-8)* 3(1-7)* 2 (1-6) 1(1-4) 1(1-4) 1(1-3) 1(1-3) 1(1-3) 1 (0-0)
521 Note: IVAS = Interactive Visual Analogue Scale; CMPS-SF = short form of the Glasgow Composite Pain Scale; MNT = Mechanical Nociceptive Thresholds;
522 *Significantly different from baseline values (P < 0.05). tSignificantly different from S and R groups (P < 0.05)
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Table 4. Number of rescue doses administered over time following ovariohysterectomy in
dogs treated with IP instillation of saline solution 0.9% (S, n = 15), ropivacaine 0.25% (R, n =

15) and its combination with magnesium sulfate (R-Mg, n = 15)

Post-operative time (hr)

Group 05 1 2 4 6 8 12 18 24 Rescue Rescued
doses (n°) dogs (n°)

S 2 2 4 0 0 0 0 0 0 8 4/15

R 1 0 5 1 2 0 0 0 0 9 5/15

R-Mg 2 2 1 0 0 1 0 0 0 6 3/15
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546  Figure 1 Mean values (+standard deviation) of plasma magnesium concentration of dogs
547  undergoing ovariohysterectomy treated with IP instillation of saline solution 0.9% (S, n = 15),
548  ropivacaine 0.25% (R, n = 15) and its combination with magnesium sulfate (R-Mg, n = 15)
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1. SUBMISSION

Thank you for your interest in the Journal of Veterinary Pharmacology and Therapeutics.
Note that submission implies that the content has not been published or submitted for
publication elsewhere except as a brief abstract in the proceedings of a scientific meeting or
symposium.

Once you have prepared your submission in accordance with the Guidelines,
manuscripts should be submitted online at https://mc.manuscriptcentral.com/jvpt

The submission system will prompt you to use an ORCiD (a unique author identifier) to help
distinguish your work from that of other researchers. Click here to find out more.

Click here for more details on how to use ScholarOne.
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2. AIMS AND SCOPE

The Journal of Veterinary Pharmacology and Therapeutics (JVPT) is an international journal
devoted to the publication of scientific papers in the basic and clinical aspects of veterinary
pharmacology and toxicology. The Journal is a forum for recent scientific information and
developments in the discipline of veterinary pharmacology, including toxicology and
therapeutics.

3. MANUSCRIPT CATEGORIES AND REQUIREMENTS

Scientific Papers: the abstract should not exceed 200 words and should include a list of 5
keywords. The main sections should follow the general outline of a scientific paper, starting
with an Introduction, Materials and Methods, followed by Results and Discussion,
Acknowledgements and References. These sections could be divided into sub-sections where
appropriate.

Short Communications: these should differ from full papers on the basis of scope or
completeness, rather than quality of data. They may report significant new data arising from
problems with narrow, well-defined limits, or important findings that warrant rapid
publication before broader studies are complete. The text should neither exceed 1,500 words
nor be divided up into conventional sections. A standard abstract not to exceed 200 words is
required and should include a list of five keywords. To aid rapid publication the Editors may
undertake responsibility for correcting proofs. When submitting short communications,
authors should make it clear that their work is to be treated as such.

Letters to the Editor and Commentaries: Letters to the Editor should be in response to
issues arising from a specific recently published article. Commentaries should be a short, free-
standing piece expressing an opinion. No abstract is required, and text should be formatted in
one continuous section. These articles are limited to 1,000 words.

Reviews: the journal welcomes reviews providing an updated state of the art on topics
associated with Veterinary Pharmacology, Veterinary Therapy and Veterinary Toxicology. It
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is however recommended that authors who are planning or preparing larger review-type
articles should contact the Review Editor for detailed information.

Mark Papich
Email: mark papich@ncsu.edu

Pharmacokinetic Reports: the aim of Pharmacokinetic Reports is to efficiently report on the
pharmacokinetics of a drug from a defined study using a single dose by a single route of
administration in a single species. The goal is to reduce lengthy introductions and discussions.
More complex comparative studies (multiple doses, route comparisons, multiple species, and
disease effects) should be submitted as full papers. The layout should be as follows:

» Abstract - The abstract should not exceed 200 words.

* Introduction - Introduce the drug class and provide a very short summary of the clinical
applications.

* Material and Methods — Overview of experimental design, analytical methods,
pharmacokinetic modeling approach and software used and statistical criteria for optimal
model selection.

* Results - Provide both a table of pharmacokinetic parameters (without repeating parameters
in the text) and plots of model predicted versus observed data or other graphical approaches to
demonstrate model fit.

* Discussion - Limit to 4-5 paragraphs, compare results to previous publications and briefly
discuss implications of the analysis.

* References - References should follow the format detailed below.

* Supplemental Data - Provide individual raw data files to be published as supporting
information alongside the article on the Journal of Veterinary Pharmacology and
Therapeutics’ webpage on Wiley Online Library. Supplementary materials should be
uploaded with the manuscript and labelled as ‘Supplementary File’.

Any authors who are concerned that their manuscripts may exceed the recommended page
limits should contact the Editor-in-Chief prior to submission to discuss options. These will
be assessed on a case-by-case basis in consultation with the author and the Editor, and the
Editor’s decision will be final.

4. PREPARING YOUR SUBMISSION

Manuscripts must be submitted as a Word or rtf file and should be written in English. The
manuscript should be submitted in separate files: main text file; figures.

Text File

The text file should be presented in the following order:

(1) Title;

(1) a short running title of less than 70 characters;

(ii1) the full names of the authors;

(iv) the author's institutional affiliations at which the work was carried out, (footnote for
author’s present address if different to where the work was carried out);

(v) abstract;

(vi) main text;

(vi) acknowledgements;

(vii) conflict of interest statement;

(viii) author contribution statement

(ix) references;

(x) tables (each table complete with title and footnotes);
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(x1) figure legends;
(xii) appendices (if relevant);

Figures and supporting information should be supplied as separate files.
Title

The title should be a short informative title that contains the major key words. The title should
not contain abbreviations (see Wiley's best practice SEO tips).

Authorship

Please refer to the journal’s authorship policy in the Editorial Policies and Ethical
Considerations section for details on eligibility for author listing.

Acknowledgements

Contributions from anyone who does not meet the criteria for authorship should be listed,
with permission from the contributor, in an Acknowledgments section. See section on
Authorship for more detail. Financial and material support should also be mentioned Thanks
to anonymous reviewers are not appropriate.

Conflict of Interest Statement

You will be asked to provide a conflict of interest statement during the submission process.
See the section ‘Conflict of Interest’ in the Editorial Policies and Ethical Considerations
section for details on what to include in this section. Please ensure you liaise with all co-
authors to confirm agreement with the final statement. The Conflict of Interest statement
should be included within the main text file of your submission.

Authors' contributions

The individual contributions of each author must be specified in the Authors' contributions
statement. Please use authors' initials and state that all authors have read and approved the
final manuscript. See the section ‘Authorship’ in the Editorial Policies and Ethical
Considerations section for details on what constitutes authorship. Please ensure you liaise
with all co-authors to confirm agreement with the final statement. The Authors’ Contribution
statement should be included within the main text file of your submission.

Summary

Please supply a summary of up to 200 words for all articles. A summary should be a concise
summary of the whole paper, not just the conclusions, and it must be understandable without
reference to the rest of the paper. It should contain no citation to any other published work.

Keywords

Include up to six keywords that describe your paper for indexing purposes and list them in
alphabetical order. Keywords should be taken from those recommended by the US National
Library of Medicine's Medical Subject Headings (MeSH) browser list

at https://www.nlm.nih.gov/mesh/.

Main Text

Where possible, the text should be divided into the following sections: Summary,
Introduction, Materials and Methods, Results, Discussion, Acknowledgements, Conflict of
Interest Statement and References.

References

References should be prepared according to the Publication Manual of the American
Psychological Association (6th edition). This means in text citations should follow the author-
date method whereby the author's last name and the year of publication for the source should
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appear in the text, for example, (Jones, 1998). The complete reference list should appear
alphabetically by name at the end of the paper.

A sample of the most common entries in reference lists appears below. Please note that a DOI
should be provided for all references where available. For more information about APA
referencing style, please refer to the APA FAQ . Please note that for journal articles, issue
numbers are not included unless each issue in the volume begins with page one.

Journal article

Beers, S. R., & De Bellis, M. D. (2002). Neuropsychological function in children with
maltreatment-related posttraumatic stress disorder. The American Journal of Psychiatry, 159,
483-486. doi:10.1176/appi.ajp.159.3.483

Book

Bradley-Johnson, S. (1994). Psychoeducational assessment of students who are visually
impaired or blind: Infancy through high school (2nd ed.). Austin, TX: Pro-ed.

Internet Document

Norton, R. (2006, November 4). How to train a cat to operate a light switch [Video file].
Retrieved from https://www.youtube.com/watch?v=-wKSLTTn5YM

Tables

Tables should be self-contained and complement, but not duplicate, information contained in
the text. They should be supplied as editable files, not pasted as images. Legends should be
concise but comprehensive — the table, legend and footnotes must be understandable without
reference to the text. All abbreviations must be defined in footnotes. Footnote symbols: f, I,
§, 9, should be used (in that order) and *, **, *** should be reserved for P-values. Statistical
measures such as SD or SEM should be identified in the headings.

Figure Legends

Legends should be concise but comprehensive — the figure and its legend must be
understandable without reference to the text. Include definitions of any symbols used and
define/explain all abbreviations and units of measurement.

Preparing Figures
Although we encourage authors to send us the highest-quality figures possible, for peer-
review purposes we are happy to accept a wide variety of formats, sizes, and resolutions.

Click here for the basic figure requirements for figures submitted with manuscripts for initial
peer review, as well as the more detailed post-acceptance figure requirements.

Colour figures:

Figures submitted in colour may be reproduced in colour online free of charge. Please note,
however, that it is preferable that line figures (e.g. graphs and charts) are supplied in black
and white so that they are legible if printed by a reader in black and white. If you wish to have
figures printed in colour in hard copies of the journal, a fee will be charged by the Publisher.

Appendices

Appendices will be published after the references. For submission they should be supplied as
separate files but referred to in the text. Supporting Information

Supporting Information

Supporting information is information that is not essential to the article but that provides
greater depth and background. It is hosted online, and appears without editing or typesetting.
It may include tables, figures, videos, datasets, etc. Click here for Wiley’s FAQs on
supporting information.
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General Style Points
The following links provide general advice on formatting and style.
* Formatting: Admissions are required to be double spaced and have numbered lines.

* Abbreviations: In general, terms should not be abbreviated unless they are used repeatedly
and the abbreviation is helpful to the reader. Initially use the word in full, followed by the
abbreviation in parentheses. Thereafter use the abbreviation only.

* Units of measurement: Measurements should be given in SI or SI-derived units. Visit the
Bureau International des Poids et Mesures (BIPM) website at http://www.bipm.fr for more
information about SI units.

* Trade Names: Chemical substances should be referred to by the generic name only. Trade
names should not be used. Drugs should be referred to by their generic names. If proprietary
drugs have been used in the study, refer to these by their generic name, mentioning the
proprietary name, and the name and location of the manufacturer, in parentheses.

Wiley Author Resources

Wiley has a range of resources for authors preparing manuscripts for submission
available here. In particular, authors may benefit from referring to Wiley’s best practice tips
on Writing for Search Engine Optimization.

Editing, Translation and Formatting Support

Wiley Editing Services can greatly improve the chances of your manuscript being accepted.
Offering expert help in English language editing, translation, manuscript formatting and
figure preparation, Wiley Editing Services ensures that your manuscript is ready for
submission.

5. EDITORIAL POLICIES AND ETHICAL CONSIDERATIONS
Editorial Review and Acceptance

The acceptance criteria for all papers is the quality and originality of the research and its
significance to our readership. Except where otherwise stated, manuscripts are single-blind
peer reviewed. Papers will only be sent to review if the Editor-in-Chief determines that the
paper meets the appropriate quality and relevance requirements. Wiley's policy on
confidentiality of the review process is available here.

Data Sharing and Accessibility

The journal encourages authors to share the data and other artefacts supporting the results in
the paper by archiving it in an appropriate public repository. Authors should include a data
accessibility statement, including a link to the repository they have used, in order that this
statement can be published alongside their paper.

Ethics

A statement explicitly describing the ethical background to this study and any institutional or
national ethical committee approval must be included within the manuscript.

Animal Studies

A statement indicating that the protocol and procedures employed were ethically reviewed
and approved, and the name of the body giving approval, must be included in the Methods
section of the manuscript. We encourage authors to adhere to animal research reporting
standards, for example the ARRIVE reporting guidelines for reporting study design and
statistical analysis; experimental procedures; experimental animals and housing and
husbandry. Authors should also state whether experiments were performed in accordance with
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relevant institutional and national guidelines and regulations for the care and use of laboratory
animals:

» US authors should cite compliance with the US National Research Council's Guide for the
Care and Use of Laboratory Animals, the US Public Health Service's Policy on Humane
Care and Use of Laboratory Animals, and Guide for the Care and Use of Laboratory
Animals.

» UK authors should conform to UK legislation under the Animals (Scientific Procedures)
Act 1986 Amendment Regulations (SI 2012/3039).

* European authors outside the UK should conform to Directive 2010/63/EU.

Animal ethics-based criteria for manuscript consideration

Manuscripts will be considered for publication only if the work detailed therein:

1) Follows international, national, and/or institutional guidelines for humane animal treatment
and complies with relevant legislation

2) Has been approved by the ethics review committee at the institution or practice at which
the studies were conducted where such a committee exists

3) For studies using client-owned animals, demonstrates a high standard (best practice) of
veterinary care and involves informed client consent

Prior to acceptance of a manuscript, to verify compliance with the above policies, the authors
must specify in Materials and Methods the ethical review committee approval process and the
international, national, and/or institutional guidelines followed.

Animal ethics-based criteria for manuscript rejection

1) Manuscripts and authors that fail to meet the aforementioned requirements

2) Studies that involve unnecessary pain, distress, suffering, or lasting harm to animals

3) The Editors retain the right to reject manuscripts on the basis of ethical or welfare concerns
Clinical Trial Registration

We require that clinical trials are prospectively registered in a publicly accessible database
and clinical trial registration numbers should be included in all papers that report their results.
Please include the name of the trial register and your clinical trial registration number at the
end of your abstract. If your trial is not registered, or was registered retrospectively, please
explain the reasons for this.

Research Reporting Guidelines

Accurate and complete reporting enables readers to fully appraise research, replicate it, and
use it. We encourage authors to adhere to the following research reporting standards.

Research Reporting Guidelines

Accurate and complete reporting enables readers to fully appraise research, replicate it, and
use it. We encourage authors to adhere to the following research reporting standards.

* CONSORT

* SPIRIT

* PRISMA

* PRISMA-P

* STROBE

* CARE

* COREQ

* STARD and TRIPOD
« CHEERS
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* the EQUATOR Network

* Future of Research Communications and e-Scholarship (FORCE11)

* ARRIVE guidelines

* National Research Council's Institute for Laboratory Animal Research guidelines: the
Gold Standard Publication Checklist from Hooijmans and colleagues

 Minimum Information Guidelines from Diverse Bioscience Communities (MIBBI)
website; Biosharing website

« REFLECT statement

Species Names

Upon its first use in the title, abstract and text, the common name of a species should be
followed by the scientific name (genus, species and authority) in parentheses. For well-known
species, however, scientific names may be omitted from article titles. If no common name
exists in English, the scientific name should be used only.

Genetic Nomenclature

Sequence variants should be described in the text and tables using both DNA and protein
designations whenever appropriate. Sequence variant nomenclature must follow the current
HGVS guidelines; see http://varnomen.hgvs.org/, where examples of acceptable
nomenclature are provided.

Nucleotide Sequence Data

Nucleotide sequence data can be submitted in electronic form to any of the three major
collaborative databases: DDBJ, EMBL or GenBank. It is only necessary to submit to one
database as data are exchanged between DDBJ, EMBL and GenBank on a daily basis. The
suggested wording for referring to accession-number information is: ‘These sequence data
have been submitted to the DDBJ/EMBL/GenBank databases under accession number
U12345°. Addresses are as follows:

DNA Data Bank of Japan (DDBJ) http://www.ddbj.nig.ac.jp
EMBL Nucleotide Sequence Submissions http://www.ebi.ac.uk

GenBank http://www.ncbi.nlm.nih.gov

Protein Sequence Data
Proteins sequence data should be submitted to either of the following repositories:

* Protein Information Resource (PIR): pir.georgetown.edu
* SWISS-PROT: expasy.ch/sprot/sprot-top
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directors, membership of an advisory board or committee for a company, and consultancy for
or receipt of speaker's fees from a company. The existence of a conflict of interest does not
preclude publication. If the authors have no conflict of interest to declare, they must also state
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and other relationships. The Conflict of Interest statement should be included within the main
text file of your submission.
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Funding

Authors should list all funding sources in the Acknowledgments section. Authors are
responsible for the accuracy of their funder designation. If in doubt, please check the Open
Funder Registry for the correct

nomenclature: http://www.crossref.org/fundingdata/registry.html

Authorship

The list of authors should accurately illustrate who contributed to the work and how. All those
listed as authors should qualify for authorship according to the following criteria:

1) Have made substantial contributions to conception and design, or acquisition of data, or
analysis and interpretation of data;

2) Been involved in drafting the manuscript or revising it critically for important intellectual
content;

3) Given final approval of the version to be published. Each author should have participated
sufficiently in the work to take public responsibility for appropriate portions of the content;
and

4) Agreed to be accountable for all aspects of the work in ensuring that questions related to
the accuracy or integrity of any part of the work are appropriately investigated and resolved.

Contributions from anyone who does not meet the criteria for authorship should be listed,
with permission from the contributor, in an Acknowledgments section (for example, to
recognize contributions from people who provided technical help, collation of data, writing
assistance, acquisition of funding, or a department chairperson who provided general
support). Prior to submitting the article all authors should agree on the order in which their
names will be listed in the manuscript.

Methods of recognizing contributors have been proposed ( Lancet 1995; 345: 668). The
Editors believe that those with a peripheral association with the work should simply be
acknowledged in an Acknowledgements section ( BJS 2000; 87: 1284-6).

Additional authorship options

Joint first or senior authorship: In the case of joint first authorship a footnote should be added
to the author listing, e.g. ‘X and Y should be considered joint first author’ or ‘X and Y should
be considered joint senior author.’

ORCID

As part of our commitment to supporting authors at every step of the publishing process,

The Journal of Veterinary Pharmacology and Therapeutics requires the submitting author
(only) to provide an ORCID iD when submitting a manuscript. This takes around 2 minutes to
complete. Find more information.

Publication Ethics

The Journal of Veterinary Pharmacology and Therapeutics is a member of the Committee
on Publication Ethics (COPE). Note this journal uses iThenticate’s CrossCheck software to
detect instances of overlapping and similar text in submitted manuscripts. Read our Top 10
Publishing Ethics Tips for Authors here. Wiley’s Publication Ethics Guidelines can be found
at https://authorservices.wiley.com/ethics-guidelines/index.html

6. AUTHOR LICENSING

If your paper is accepted, the author identified as the formal corresponding author will receive
an email prompting them to log in to Author Services, where via the Wiley Author Licensing
Service (WALS) they will be required to complete a copyright license agreement on behalf of
all authors of the paper.
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