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RESUMO

Toxina Botulinica Tipo A Intra-Articular como Adjuvante no Controle da Dor em
Caes com Displasia Coxofemoral

Objetivou-se avaliar a administragdo intra-articular (IA) da toxina botulinica tipo A
(BONT/A) como adjuvante do controle da dor crbnica em cées com displasia
coxofemoral (DCF). Em delineamento duplo-cego, 14 cées foram distribuidos
aleatoriamente em dois grupos: BoNT (n=7): administracdo IA de 25U (0,5 mL) de
toxina botulinica; Controle (n=7): administracao IA de 0,5 mL de solugdo salina. Para
todos os animais foi prescrito tratamento convencional com carprofeno (15 dias) e
sulfato de condroitina (90 dias). Os sinais clinicos da DCF foram avaliados, antes do
tratamento (basal), 15, 30, 60 e 90 dias apds a injecao IA, por sistema de escore
pelo pesquisador e mediante questionarios respondidos pelos proprietarios dos
cdes, empregando-se o Breve Inventério de Dor Canina (BIDC) e o Indicador de Dor
Crobnica de Helsinque (IDCH). Intervencéo analgésica foi permitida se o somatorio
dos escores do BIDC e/ou IDCH excedesse 50%. Os resultados foram analisados
pelo teste t ndo-pareado, ANOVA, teste de Tukey (P < 0,05). N&o houve diferenca
entre 0S grupos nos escores avaliados pelo médico veterinario ou pelos proprietarios
(BIDC e IDCH). Na comparacdo ao longo tempo, escores inferiores foram
observados em ambos os grupos durante 90 dias em relacdo ao basal na avaliacédo
do pesquisador e no IDCH. O mesmo resultado foi obtido na avaliacdo pelo BIDC
para o0 grupo controle, enquanto no grupo BoNT a diferenca s6 foi observada nos
primeiros 60 dias ap0s a injecdo IA. Intervencdo analgésica ndo foi necessaria
durante o periodo de avaliacdo. Ambos os tratamentos reduziram os sinais clinicos
associados a DCF, porém a administracdo adjuvante de toxina botulinica né&o

potencializou os resultados.

Palavras-chave: Analgesia. Osteoartrose. Toxina botulinica. Canina



ABSTRACT

Intra-Articular Botulinum Toxin Type for Pain Management in Dogs with Hip
Displasia

This study aims to determine the efficacy of intra-articular (IA) administration of
botulinum toxin type A (BoNT/A) in dogs with signs of chronic pain associated with
hip dysplasia. In a double-blind design fourteen dogs were randomized and
distributed into two groups: BoNT (n=7): IA injection with 25U (0,5 mL) of botulium
toxin; Control (n=7): IA injection with saline solution (0.5 mL). All dogs received
conventional treatment with oral and carprofen (2.2 mg/kg, every 12 h, 15 days), and
chondroitin sulfate (750-1000 mg, every 12 h, 90 days). The clinical signs of HD were
evaluated prior to treatment (baseline), 15, 30, 60, and 90 days after the IA injection
by the veterinary using a score system and by the owners with a questionnaire about
their dog’s condition using the Canine Brief Pain Inventory (CBPI) and Helsinki
Chronic Pain Index (HCPI). The data were analyzed using test unpaired-t, ANOVA,
Tukey test (P < 0.05). There was no difference between groups in the scores
measured by the veterinary and by the owners (CBPI and HCPI). In comparison over
time lower scores were observed in both groups during 90 days from baseline in the
researcher evaluation and in the HCPI. The same result was obtained by the CBPI
evaluation to the control group whereas for the BoNT group the difference was only
observed in the first 60 days after IA injection. Analgesic intervention was not
necessary during the evaluation period. Both treatments reduced the clinical signs
associated with hip dysplasia, however adjunctive administration of BoNT didn’t
potentialize the results.

Keywords: Analgesia. Osteoarthritis. Botulinum toxin. Canine



LISTA DE SIGLAS

AINES — Antiinflamatérios ndo esterdides
BID — Duas vezes ao dia

BIDC — Breve inventario de dor canina
BoNT/A - Toxina botulinica do tipo A

CEUA — Comissao de uso de animais em experimentacéo
COX-2 — Cicliooxigenase 2

DAD — Doenca articular degenerativa
DCF — Displasia coxofemoral

FCI — Fundacéo cinologica internacional
GD — Gravidade da dor

GL — Glicosamina

HV — Hospital veterinario

1A — Intra-articular

ID — Interferéncia da dor

IDCH — Indice de dor crénica de Helsinque
IM — Intra-muscular

mg/kg — Miligrama por quilograma

mL — Mililitros

OA — Osteoartrose

OFA — Orthopedic foundation for animals
P — Nivel de significancia

RX — Raio x

SC — Sulfato de condroitina

SRD — Sem raca definida

TCLE — Termo de consentimento livre e esclarecido

VO — Via oral
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Resumo

Objetivou-se avaliar a administracdo intra-articular (IA) da toxina botulinica como
adjuvante do controle da dor cronica em cdes com displasia coxofemoral (DCF). Em
delineamento duplo-cego, 14 cées foram distribuidos aleatoriamente em dois grupos: BoNT
(n=7): administracdo 1A de 25U (0,5 mL) de toxina botulinica; Controle (n=7): administracdo
IA de 0,5 mL de solugéo salina. Para todos os animais foi prescrito tratamento convencional
com carprofeno (15 dias) e sulfato de condroitina (90 dias). Os sinais clinicos da DCF foram
avaliados, antes do tratamento (basal), 15, 30, 60 e 90 dias apds a injecdo IA, por sistema de
escore pelo pesquisador e mediante questionarios respondidos pelos proprietarios dos caes,
empregando-se o0 Breve Inventario de Dor Canina (BIDC) e o Indicador de Dor Cronica de
Helsinque (IDCH). Intervencédo analgésica foi permitida se o somatorio dos escores do BIDC
e/ou IDCH excedesse 50%. Os resultados foram analisados pelo teste t ndo-pareado,
ANOVA, teste de Tukey (P < 0,05). Na&o houve diferenca entre 0S grupos nos escores
avaliados pelo médico veterinario ou pelos proprietarios (BIDC e IDCH). Na comparagdo ao
longo do tempo, escores inferiores foram observados em ambos os grupos durante 90 dias em
relacdo ao basal na avaliacdo do pesquisador e no IDCH. O mesmo resultado foi obtido na
avaliacdo pelo BIDC para o grupo controle, enquanto no grupo BoNT a diferenca sé foi
observada nos primeiros 60 dias ap0s a injecdo IA. Intervencdo analgésica ndo foi necessaria
durante o periodo de avaliagdo. Ambos os tratamentos reduziram os sinais clinicos associados

a DCF, porém a administracdo adjuvante de toxina botulinica ndo potencializou os resultados.

Palavras-chave: Analgesia; Canina; Osteoartrose; Toxina botulinica.
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Introducéo

A displasia coxofemoral (DCF) é uma doenca genética de alta prevaléncia, debilitante,
que causa desconforto e diminuigdo da vida util em cées (Johnston et al., 2008). E a condigéo
ortopédica ndo-traumatica mais comum em cées, que desenvolvem uma frouxiddo articular,
geralmente bilateral, resultando em osteoartrose (OA) secundaria (Gail et al., 2012; Minto et
al., 2013), que é caracterizada por lesdes da cartilagem articular, remodelacdo 6ssea com
presenca de osteofitos, inflamagdo e dor com graus de desconforto variaveis (Johnston et al.,

2008).

Dentre varias modalidades de tratamento disponiveis, o conservador, visa
principalmente o alivio da dor e melhora funcional da articulagdo acometida, e comumente
emprega o uso dos anti-inflamatérios néo esteroidais (AINES), como o carprofeno (Liesegang
et al., 2007; Edamura et al., 2012). No entanto, seu uso por periodos prolongados esta
associado a efeitos adversos, sobretudo gastrointestinal e renal, em funcdo da inibicdo da

sintese de prostaglandinas (Mathews, 1996; Luna et al., 2007).

Ademais, a utilizagdo de condroprotetores tem sido uma opcdo terapéutica altamente
empregada no tratamento da OA, cujos efeitos foram relatados em estudos laboratoriais
(Bauerova et al., 2011; Permuy et al., 2015) e clinicos (Hochberg, 2010; Wildi et al., 2011).
Dentre os condroprotetores, 0s precursores da matriz cartilaginosa como sulfato de
condroitina (SC), glucosamina (GL) sdo comumente empregados no tratamento clinico da OA

(Salazar et al., 2009; Martel-Pelletier et al., 2015; Permuy et al., 2015 ).

Estudo prévio desenvolvido em cdes com sinais clinicos e radiogréficos de OA no
ombro e no quadril revelou que o tratamento por via oral com a associacdo SC+GL foi capaz
de reduzir os escores de dor apenas aos 70 dias ap6s o inicio do tratamento (McCarthy et al.,

2007). Em contrapartida, estudos clinicos desenvolvidos no homem ndo constataram melhora
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nas condigdes clinicas ou na evolucdo da doenca articular em pacientes com OA no joelho

tratados com SC+GL ou placebo (Fransen et al., 2015; Yang et al., 2015).

Dessa forma, alguns pesquisadores tém sugerido a administracdo intra-articular de
farmacos com propriedades anti-inflamatorias e analgésicas, visando o alcance de altas
concentragdes do medicamento no local da lesdo, com a vantagem de reduzir o requerimento

dos AINES sistémicos e consequentemente seus efeitos adversos (Bot et al., 2008).

Diversos estudos clinicos tém relatado resultados promissores para o tratamento da
dor crénica decorrente de osteoartrose, com o uso IA da toxina botulinica (BoNT) em seres
humanos (Mahowald et al., 2006; Chou et al., 2010; Singh et al. 2010; Chen et al., 2011). No
entanto, até a data vigente, apenas dois estudos foram publicados sobre a administracdo da
BONT em cées em situacdes clinicas de osteortrose (Hadley et al., 2010; Heikkila et al.,
2014). Paralelamente, ndo foi encontrado na literatura atual nenhum estudo com foco na

avaliacdo do tratamento IA com BoNT/A em cées portadores de DCF.

O atual estudo tem como objetivo avaliar o efeito da administracdo IA da BoNT/A
como adjuvante no controle da dor cronica em cdes com DCF. A hipotese é que 0 uso
adjuvante da BoNT possa resultar em efeito analgésico superior, em relacdo ao tratamento

placebo.

Material e métodos

Animais

O protocolo do estudo foi aprovado pela Comissdo de Uso de Animais em
Experimentagdo (CEUA numero 1611), e consentimento do proprietario do animal através da

asinatura do Termo de Consentimento Livre e Esclarecido (TCLE). Foram avaliados 14 cées,
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adultos, portadores de DCF bilateral, provenientes da rotina do Hospital Veterinario (HV) da
Universidade do Oeste Paulista. Foram incluidos apenas animais com sinais de dor crénica
(com sinais de dor por um periodo de pelo menos trés meses) na articulacdo coxofemoral, e
que ndo estivessem fazendo uso de qualquer medicameto analgésico, ou condroprotetores por,
no minimo, quatro semanas. Foram excluidos animais com alteracGes em outras articulagdes
além da coxofemoral, descartando afeccbes em membros anteriores, alteragdes na coluna
vertebral, presenca de déficits neurologicos, gestantes, histérico de gastrite recorrente ou

Ulceras gastricas, portadores de doencas renais e/ou hepéticas e doengas sistémicas graves.

Exame clinico e avaliagdo do grau de desconforto, claudicacéo e mobilidade

Todos os animais foram avaliados mediante exame fisico, com énfase em exame
ortopédico e neuroldgico completo, e exames laboratoriais (hemograma, dosagem serica de
uréia, creatinina, enzimas alanino e aspartato aminotransferase e fosfatase alcalina), antes do

inicio do tratamento e mensalmente até o término do mesmo.

A dor a palpacdo foi avaliada através de sistema de escore, onde: (0) Sem sinais de dor
a palpacdo ou da articulacdo afetada; (1) Sinais moderados de dor a palpacéo da articulacdo
afetada, o cdo vira a cabeca em reconhecimento; (2) Sinais de dor moderada & palpacdo da
articulacdo afetada, cdo puxa o membro em reacdo de defesa; (3) Sinais de dor severa a
palpacdo, o cdo vocaliza ou se torna agressivo; (4) O cdo ndo permite a palpacdo (Hielm-
Bjorkman et al., 2003). O grau de claudicacdo foi avaliado pelos seguintes escores: (0)
Normal, ndo claudica; (1) Claudicagdo leve, ndo é tdo dificil se mover; (2) Claudicacéo clara,
ndo se move livremente; (3) Claudicacdo evidente; (4) Claudicagéo total, evita sustentar o
peso no membro acometido (Hielm-Bjorkman et al., 2009). A habilidade em pular em uma

mesa foi avaliada pelos escores: (0) Pula normalmente; (1) Pula com leve cuidado; (2) Pula
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com um pouco de dificuldade; (3) Pula ou sobe com grande dificuldade; (4) Nem tenta devido
a dificuldade/dor (Hielm-Bjérkman et al., 2003). A habilidade em subir escadas foi avaliada
pelos escores (0) Sobe e desce as escadas normalmente; (1) Levemente cuidadoso, utiliza
ambas as patas sucessivamente; (2) Algumas vezes utiliza ambas as patas ao mesmo tempo,
ndo se move evidentemente de maneira livre; (3) Sobe a escada como coelho durante todo o
tempo, sobe a escada com grande dificuldade; (4) N&o ira nem tentar devido a dificuldade/dor

(Hielm-Bjorkman et al., 2003).

Os animais foram filmados nos dias das avalia¢cdes em visao frontal, de tras e de lado,
ao passo e trote, subindo e descendo escadas com a finalidade de se avaliar o grau de
claudicacdo para fins de registro e avaliacdo pelo veterindrio. Para andlise estatistica foi

considerado o somatério dos escores (total = 16).

Exame Radiograéfico

Para o adequado posicionamento radiografico, os cdes estavam em jejum alimentar de
12 horas e hidrico de duas horas e receberam como medicacdo pré-anestésica a associagdo de
acepromazina (0,05 mg/kg) e morfina (0,5 mg/kg) pela via intramuscular, seguindo-se com a
administracdo da anestesia geral intravenosa, com o propofol efeito dose-dependente quando
necessario.

AvaliacOes radiograficas seguiram os padrGes estabelecidos pela Orthopedic
Foundation for Animals (OFA), e o grau de DCF foi classificado de acordo com o padrdo
estabelecido pela Federagdo Cinoldgica Internacional (FCI) para avaliacdo da articulacdo

coxofemoral (Anexo 1).
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Tratamento

Apo6s a confirmacdo da DCF e avaliagdo do estado fisico do paciente (grau de
desconforto, claudicacdo e mobilidade), em delineamento duplo cego, os cées foram
aleatoriamente distribuidos em dois tratamentos: BoNT (n=7): administracdo intra-articular de
25U de BoNT/A (diluida em solucdo fisioldgica para um volume final de 0,5mL) em cada
uma das articulagdes. Controle (n=7): administracdo IA de 0,5mL de solucédo salina em cada
uma das articulagbes além da prescricdo do tratamento convencional com carprofeno
(2,2mg/kg, VO, a cada 12 horas, durante 15 dias) e sulfato de condroitina (1 comprimido de
1000mg para cada 10 Kg de peso por dia, durante 3 meses).

Apbs tricotomia e antissepsia, 0 acesso articular foi guiado mediante ultrassonografia,
com 0s animais sob anestesia geral inalatoria. A artrocentese foi realizada por acesso lateral e
confirmada pela aspiracdo do liquido sinovial (Hadley et al., 2010). Para o procedimento
anestésico, os animais foram mantidos em jejum sélido e hidrico de 12 e 3 horas,
respectivamente. Todos os cdes foram tranquilizados com maleato de acepromazina 0,2%
(0,03mg/kg, IM) em associagdo a morfina (0,5mg/kg, IM), ambas na mesma seringa. Vinte
minutos apds, foi realizada a cateterizagdo da veia cefalica, procedendo-se a indugédo
anestésica com propofol, efeito dose-dependente. Ato continuo, foi realizada a intubagéo
endotraqueal, mantendo-se a anestesia inalatéria com isofluorano, em circuito circular
valvular semi-fechado do aparelho de anestesia, com fluxo de oxigénio (100%) de 1L/min.
Todos os cdes foram mantidos em fluidoterapia, com Ringer Lactato, administrado na

velocidade de 5mL/kg/h, mediante bomba de infusdo peristaltica.

Vinte e quatro horas apds a injecdo IA, foi feito contato via telefone com o
proprietario para informacdes a respeito do comportamento do cdo nesse periodo, sendo

questionada a presenca de irritacdo na pele e desconforto do animal (como: lamber ou morder
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o local da injec@o, aumento no grau de claudicacdo, maior dificuldade para levantar ou deitar,

ocorréncia de vocalizagéo).

O grau de desconforto, claudicagédo e mobilidade, conforme Hielm-Bjorkman et al.
(2009), foi avaliado por um ortopedista veterinario experiente, que desconhecia o tratamento
realizado no animal, no primeiro dia do atendimento (basal), 2, 4, 8 e 12 semanas ap0s injecdo
IA. O RX foi feito antes do tratamento, 12 e 24 semanas apds a injecdo IA, cuja avaliagdo foi

realizada pelo mesmo radiologista.

Avaliacdo do Céo Pelo Proprietario

Além das avaliacBes periddicas realizadas pelo médico veterinério, os cdes foram
avaliados pelos proprietarios em casa, mediante dois questionarios descritivos: Breve
Inventario de Dor Canina incluindo os escores totais e os referentes a gravidade (GD) e a
interferéncia da dor (ID) (BIDC - Anexo 2) e o Indicador de Dor Crbnica de Helsinque
(IDCH - Anexo 3). Essas mensuracOes foram realizadas antes do tratamento (basal), 2, 4, 8 e
12 semanas apo6s o tratamento IA. Durante o periodo de avaliagdo (12 semanas), a
administracdo oral de carprofeno (2,2mg/kg, VO, BID) foi permitida em casos de desconforto
do animal. A terapia analgésica sisttmica foi permitida em casos do somatorio dos escores
avaliados pelo proprietario excederem 50% do valor total avaliado pelo BIDC e/ou IDCH. Em
situacBes de alteracdes no sistema digestorio, como hiporexia, anorexia e/ou episodios de
vomito, foi permitida administracdo oral concomitante do protetor de mucosa gastrica,

omeprazol (0,17mg/kg, a cada 24 horas).
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Efeitos adversos

Foi avaliada a ocorréncia de efeitos adversos como: dor e presenca de hematomas no

local da injecéo, ocorréncia de artrite séptica, vomitos e diarreia.

Andlise Estatisitca

O tamanho amostral foi estimado em um namero minimo de sete animais por grupo,
para um poder de teste de 80% e nivel alfa de 5%, em identificar diferencas de, pelo menos,

45% entre 0s grupos.

Os dados foram submetidos aos testes de normalidade Shapiro-Wilk e Kolmogorov-
Smirnov para identificar a sua distribuicdo. Para as variaveis, peso, idade e sexo o teste t nédo-
pareado foi empregado para comparagéo entre os grupos. O somatdrio dos escores avaliados
pelo médico veterinario e pelos proprietarios (BIDC e IDCH) foi avaliado mediante anélise de
variancia (ANOVA) e teste de Tukey para comparacgéo de diferencas entre grupos e ao longo
do tempo dentro de um memso grupo. O indice de melhora conferido pelos tratamentos foi
avaliado pelo teste Mann-Whitney. O nivel de significancia utilizado em todos os testes foi de

5%. Foi utilizado o programa Instat Graphpad 5,1 para a analise estatistica.

Resultados

Foram selecionados para o estudo 17 animais portadores de DCF. Em um animal, o
proprietario ndo totalizou a avalia¢do, portanto foi excluido do estudo. Dois animais vieram a

Obito no decorrer da pesquisa, por motivos ndo inerentes a utilizacdo dos farmacos utilizados.
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As racas dos caes que participaram do estudo foram: Border Collie (2 animais), SRD (3
animais), Pastor Alemao (1 animal), Rottweiler (1 animal), Lhasa Apso (2 animais), Labrador

(3 animais), Yorkshire (1 animal), Boxer (1 animal).

Né&o houve diferencga entre 0s grupos em relacdo ao peso (BoNT: 22+11 kg; Controle:
21+22,5 k), idade (BoNT: 6,5+3,5 anos ; Controle: 4,2+2,3 anos ), sexo (BoNT: 4 fémeas e 3
machos; Controle: 3 fémeas e 4 machos). Com exce¢do de um animal do grupo controle que

foi diagnosticado com DCF unilateral, todos os outros animais apresentavam DCF bilateral.

Ja com relacdo a gravidade da DCF, o grau E foi diagnosticado em 4/7 e 1/7 dos cées

e o grau D em 3/7 e 6/7 dos cées dos grupos BoNT e Controle, respectivamente.

N&o houve diferenca significativa entre os grupos nos escores avaliados pelo médico
veterinario (Figura 1) ou pelos proprietarios (GD-BIDC, ID-BIDC, escores totais BIDC e
IDCH) (Figura 2a, b e c). Na comparacdo ao longo tempo, escores inferiores foram
observados em ambos os grupos durante 90 dias em relacdo ao basal na avaliacdo do médico
veterinario (P < 0,0001) e no IDCH (P = 0,0006: BoNT; P = 0,0001: Controle) (Figura 3). O
mesmo resultado foi obtido na avaliagdo pelo BIDC para o grupo controle (P < 0,0001),
enquanto no grupo BoNT a diferenca so foi observada nos primeiros 60 dias (P = 0,0128)
apos a injecdo IA. Intervencdo analgésica ndo foi necessaria durante o periodo de avaliacéo.
Ambos os tratamentos reduziram os sinais clinicos associados a DCF, poréem a administracdo

adjuvante de toxina botulinica ndo potencializou os resultados.

Com base no critério adotado para considerar diferengas relevantes entre 0s grupos e
calculo do poder do teste, o resultado esperado do tratamento era de uma reducgdo de pelo
menos 45% nos valores médios provenientes das avaliacfes feitas através dos questionarios

respondidos pelos proprietarios. Dessa forma, foi constatada melhora clinica em 14,28% (1/7)
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dos animais do grupo Controle e 28,57% (2/7) dos animais do grupo BoNT pela avaliacdo

pelo BIDC, sem diferenca entre os grupos (P > 0.005).

Com relacdo a impressdo geral do paciente ao término dos tratamentos, 42% dos
proprietarios avaliaram a qualidade de vida como boa e 14,2% como excelente nos cées do
grupo BoNT, enquanto no grupo controle a maioria dos proprietarios (71%) avaliou a

qualidade de vida como boa.

Com relagéo aos efeitos adversos, cinco animais (quatro animais do grupo BoNT e um
do grupo Controle) demonstraram sinais de dor nas primeiras 24-48 horas apo6s a injecéo IA.

Nenhuma outra reagéo sistémica foi observada.

Discussao

A hipotese do presente estudo ndo foi confirmada, de modo que nédo foi possivel a
deteccdo de efeito analgéesico superior com o uso adjuvante da BoNT por via IA, quando

comparado ao tratamento placebo para cdes com DCF.

A etiologia da dor crbnica articular € complexa, envolvendo mecanismos de
sensibilizacdo periférica e central. A sensibilizacdo periférica € desencadeada pela lesdo e/ou
inflamacéo articular, que atua reduzindo o limiar de excitabilidade dos nociceptores, alem de
favorecer a liberacdo de neurotransmissores como bradicinina, prostaglandinas E2 e 12,
serotonina e leucotrienos. Esses neuromediadores primarios estimulam a liberacdo de
neuropeptidios, como o peptideo geneticamente relacionado a calcitonina (PRGC) e a
substancia P no local da lesdo. Tais peptideos estimulam as células inflamatorias a secretarem
um espectro completo de mediadores quimicos inflamatdrios, que envolvem as terminagdes

nervosas livres dos nociceptores, resultando no aumento da sensibilidade dessas fibras
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(Schaible et al., 2006). O estimulo inflamatério persistente e prolongado resulta na
sensibilizacdo central, que esta relacionada a hiperexcitabilidade dos neurdnios da medula
espinhal e de outras estruturas do sistema nervoso central (Kitagawa et al., 2005). No entanto,
em casos de DAD, além do processo inflamatdrio, o acimulo de fatores estressantes sobre a
articulacdo (ex: excesso de peso, instabilidade articular, excesso de exercicios) favorece a
destruicdo da cartilagem, desencadeando alteracdes de remodelacdo na superficie articular,
com formacéo de osteofitos e prejuizo na capacidade de adequacdo biomecanica 0ssea (Daubs
et al., 2006). Paralelamente, a liberacdo de citocinas pro-inflamatdrias contribue para a
reducdo funcional da cartilagem e lesdo progressiva articular (Yim et al., 2007). Dessa forma,
a conduta terapéutica proposta no atual estudo seria capaz de inibir os diferentes mecanismos
envolvidos na dor articular. A administracdo oral de AINES possibilita a reducdo da
sensibilizacdo periférica, através da inibicdo da liberacdo de prostaglandinas, resultando no
alivio da dor e da inflamagdo, enquanto os condroprotetores atuam inibindo a reducédo da
reabsorcdo Ossea, além de determinarem aumento nos niveis articulares de colageno e
proteoglicanas, conferindo melhor equilibrio na relacdo anabdlica/catabdlica dos condrocitos
(Tat et al., 2007; Monfort et al., 2008). Paralelamente, existem evidéncias de que a BONT seja
capaz de inibir a liberacdo de varios neurotransmissores que participam das vias ascendentes
nociceptivas, como a norepinefrina, a substancia P, o glutamato e 0 PRGC (Ashton and Dolly,
1988; Durham et al., 2004). Dessa forma, sugere-se que a administragdo IA de BONT
favoreca a inibi¢do dos estimulos nociceptivos ascendentes que percorrem pelo corno dorsal
da medula espinhal, culminando diretamente com a inibicdo da sensibilizagdo periférica e
indiretamente com a inibi¢do da sensibilizagéo central, em funcgéo da reducéo da liberacdo de
neurotransmissores nos sitios periféricos (Sanchez-Prietp et al., 1987; Ashton & Dolly, 1988;

Durham et al., 2004).
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Dessa forma, no atual estudo era esperado que a associacdo dos trés tratamentos
(AINE, condroprotetor e BoNT) resultasse em efeito sinérgico, refletindo na reducdo dos
sinais clinicos da DCF e melhor qualidade de vida aos cdes. Contudo, os indices totais
avaliados pelos proprietarios revelaram respostas similares na melhora clinica e na qualidade
de vida nos animais tratados com BoNT ou placebo, sugerindo que a administracdo IA de
BoNT ndo incrementou os efeitos analgésicos do TCC. Entretanto, estudos clinicos
desenvolvidos em seres humanos (Singh et al. 2010; Chen et al., 2011) tém relatado reducéo
nos escores de dor e melhora na funcéo articular com o uso de BoNT IA. A divergéncia entre
0s resultados pode estar associada a alguns fatores inerentes ao delineamento experimental ou
até mesmo as particularidades das diferentes espécies. O primeiro fator que pode ter
contribuido para a auséncia de deteccdo de sucesso no tratamento esta relacionado ao uso
adjuvante da BoNT. Os estudos que revelaram diferencas significativas entre 0s grupos
tratados com BoNT ou placebo em casos de OA, fizeram o uso IA isolado da BoNT. No
presente estudo, o uso associado de medicamentos com potencial analgésico pode ter
mascarado os possiveis efeitos analgésicos da BoNT. Além disso, a dose administrada de
BoNT (25 U) pode ter sido insufuciente para obtencao de efeito analgésico satisfatorio. Essa
dose foi embasada em estudo prévio desenvolvido em cées portadores de osteoartrose (Hadley
et al., 2010). Entretanto, o referido estudo foi conduzido em apenas cinco animais, com sinais
clinicos de dor articular envolvendo cotovelo e quadril, além de ndo ser um estudo placebo-
controlado. Em estudo similar, Heikkild et al. (2014) comparam o uso de 30 U IA de BoNT
com tratamento placebo em cées com OA de quadril, joelho e cotovelo e ndo detectaram
diferengas significativas nos escores de dor ou na necessidade de resgates analgésicos durante

12 semanas de avaliacdo.

Em seres humanos, diferentes doses de BONT tém sido administradas por via IA,

sendo descritas doses que variam de 25 a 150 U por articulagdo (Singh et al. 2010). Dessa
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forma, é possivel que a dose empregada no atual estudo possa ter sido insuficiente para
obtencdo do maximo potencial analgésico, pois ha evidéncias de um possivel efeito dose
dependente na atividade antinociceptiva da BoNT (Lin et al., 2007). Entretanto, até a data
vigente ainda ndo ha um consenso na literatura em relacdo a dose clinica ideal para obtengédo

de efeito analgésico em caes.

Paralelamente, os tipos de Clostridium botulinum A, B, E e F causam o botulismo
humano, enquanto o canino apenas foi reportado com o tipo C. E possivel que a espécie
canina seja menos susceptivel aos efeitos da neurotoxina tipo A e, consequentemente, aos
seus efeitos de uma forma generalizada, inclusive ao analgésico (Hadley et al., 2010), fator
que também poderia culminar com diferencgas na eficiéncia clinica do tratamento da dor em

caes quando comparado aos seres humanos.

No atual estudo, o TCC prescrito foi embasado na terapia comumente empregada para
reducdo dos sinais clinicos da DCF em cées, pela maioria dos clinicos veterinarios. O anti-
inflamatdrio escolhido foi o carprofeno, em funcéo de ser um dos AINES mais estudados em
caes com OA (Lipscomb et al., 2002; Pollmeier et al., 2006; Mansa et al., 2007; Edamura et
al., 2012), além do fato de diversos estudos clinicos terem confirmado a seguranca desse
medicamento por periodos superiores a 15 dias de tratamento (Mansa et al., 2007; Luna et al.,

2007).

De forma geral, a avaliagdo da dor em animais consiste num dificil desafio, em funcéo
da impossibilidade de expressdo verbal, o que torna a mensuragdo desse parametro
extremamente subjetiva por parte dos avaliadores. Muitos estudos tém sido desenvolvidos
com o intuito de aprimorar as escalas empregadas na avaliacdo da dor cronica, envolvendo
ndo somente a avaliacdo pelo pesquisador (Hielm-Bjorkman et al., 2003; Hielm-Bjorkman et

al., 2009), mas também o emprego de questionarios multifatorias direcionados para 0s



327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

23

proprietarios dos animais, considerando alteracbes de comportamento, capacidade de
locomocdo, sinais de dor e qualidade de vida (Brown et al., 2008; Hielm-Bjorkman et al.,
2009, Brown et al., 2013). No atual estudo, o delineamento experimental foi duplo-cego,
visando minimizar qualquer resultado tendencioso por parte do pesquisador ou dos
proprietarios dos animais. Adicionalmente, a avaliacéo clinica dos cdes foi conduzida por um
veterinario ortopedista, experiente na avaliacdo de animais com DCF, que ja havia participado
previamente de outros estudos envolvendo cdes com OA. Os questionarios empregados no
atual estudo foram validados para avaliacdo de dor cronica em cdes com OA (Brown et al.,
2008; Hielm-Bjorkman et al., 2009). O IDCH ¢ questionario minucioso que consta de 11
perguntas referentes ao estado geral do cdo na sua vida cotidiana, envolvendo questfes
comportamentais, atividade geral e capacidade de locomocdo. No atual estudo, muitos dos
proprietarios demonstraram algum grau de dificuldade para o preenchimento desse
questionario, o que pode ter interferido no resultado final da avaliacdo. Cerca de 50% dos
proprietarios dos cdes, apresentavam baixos niveis de escolaridade e de esclarecimento,
fatores que podem ter dificultado a interpretagdo das perguntas. Além disso, apesar das
orientagcdes fornecidas no inicio do tratamento, bem como do esclarecimento inerente a
importancia da minuciosa avaliacdo do cdo na sua vida cotidiana, alguns dos proprietarios nao

demonstraram comprometimento satisfatorio para contribuicdo na pesquisa.

Este estudo apresenta algumas limitagdes. Dentre elas, podemos destacar o numero
restrito de animais avaliados. E possivel que um ndmero maior de cées revelasse resultados
mais consistentes no que diz respeito a reducdo dos sinais clinicos e da qualidade de vida dos
animais estudados. No entanto, muitos dos cédes encaminhados para participarem do estudo
ndo foram selecionados em funcdo de apresentarem outras lesdes, além da DCF. Cerca de
40% do numero total de animais selecionados para o estudo, apresentavam alteracdes de

coluna vertebral, fator que excluiu a participacdo desses cdes na pesquisa. Além disso, alguns
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dos proprietarios se recusaram a participar do estudo pela necessidade da utilizacdo de
anestesia geral para o acesso da articulagcdo coxofemoral. Muitos dos cées apresentavam idade
avancada, o que favoreceu o receio dos proprietarios perante o procedimento. Outro fator
limitante do estudo é a grande heterogeneidade da populacéo avaliada. Apesar de ndo ter sido
constatada diferenca significativa nos dados demograficos, houve uma variacdo individual
expressiva no que diz respeito ao peso corporeo, idade e ragas avaliadas. Inicialmente, a
expectativa era de que 0 peso corporeo fosse muito préximo, devido a maior incidéncia da
doenca nas racas de grande porte. Porém ao contrario do esperado, as racas foram diversas.
Além disso, ndo houve uma distribuicdo simétrica entre os grupos com relacéo a gravidade da
doenca. No grupo BoNT, mais de 50% dos animais foram diagnosticados com grau E de
displasia, enquanto que no grupo Controle esse indice foi de 14%. Paralelamente,
independente do grau da DCF, a intensidade de dor e o tempo de evolugéo dos sinais clinicos
variou entre os cdes dentro de um mesmo grupo. No grupo BoNT, dois dos animais (28,5%)
avaliados apresentavam sinais clinicos bem mais expressivos de DCF, com muita dificuldade
de locomocéo, sendo graduados com escores bem acima da media dos demais, tanto pelo
veterinario como pelos proprietarios, fator que pode ter refletido de forma negativa nos
resultados finais do estudo. No entanto, essas diferencas séo inerentes ao estudo clinico, e
fazem parte daquelas variaveis que ndao podem ser totalmente controladas e que de fato

revelam a realidade da rotina clinica.

Concluséao

Ambos os tratamentos reduziram os sinais clinicos associados a DCF, porém a
administracdo adjuvante de toxina botulinica ndo conferiu resultados mais expressivos em

relacdo ao tratamento placebo.
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Apendice A: Material Suplementar

Classificacdo dos graus da Displasia Coxofemoral pela FCI

* Sem sinais de Displasia Coxofemoral
+ A cabeca femoral e¢ o acetabulo sdo congruentes. O espaco
articular ¢ estreito. O angulo de Norberg ¢ em torno de 105°

+ Articulacio do quadril préxima do normal

+ A cabeca femoral e o acetabulo sdo ligeiramente incongruentes e
o angulo de Norberg proximo de 105° ou sdo congruentes e o
angulo de Norberg inferior a 105°

* Displasia Coxofemoral Leve

+ A cabeca femoral ¢ o acetabulo sdo incongruentes, e o angulo de
Norberg ¢ de aproximadamente 100° e/ou ligeiros sinais de
osteoartrose no acetabulo ou cabega e colo femoral

* Displasia Coxofemoral Moderada

+ Evidente incongruéncia entre cabeca femoral e acetabulo com
subluxac¢do presente. O angulo de Norberg ¢ de mais de 90°.
Presenca de sinais de osteoartrose

* Displasia Coxofemoral Severa

+ Alteragdes displasicas acentuadas como subluxagido ou clara
subluxacdo. O angulo de Norberg ¢ inferior a 90° Sinais
avancados de osteoartrose

26
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Breve Inventario de dor canina (BIDC)

Descri¢do da dor:

Classifique a dor do seu cachorro.

1.

Preencha o espaco oval do lado do nimero que melhor descreve a pior dor nos Gltimos sete dias
o0 O1 02 03 04 0O5 06 O©O7 O8 09 O1
Preencha o espac¢o oval do lado do nimero que melhor descreve a menor dor nos ultimos sete dias
Q0 O1 02 03 0O4 OS5 06 O7 O8 O9 O10
Preencha o espago oval do lado do nimero que melhor descreve a média de dor nos Gltimos sete
dias

Q0 O1 02 03 04 OS5 06 O7 O8 O9 010
Preencha o espaco oval do lado do nimero que melhor descreve como esta agora

o0 ©O1 02 03 04 O5 06 ©O7 ©8 0©O9 010

Descri¢ao da fungao:

Preencha o espaco oval do lado do numero que melhor descreve como, durante os ultimos sete dias, a

dor interferiu no seu cachorro com relagdo a:

5.

Atividades em geral:
o0 O1 02 03 04 O5 06 O©O7 08 09 o1

Prazer da Vida

0 o1 O2 O3 ©4 O5 ©C6 O7 ©8 O©9 O10

Capacidade de se levantar de quando estava deitado:
o0 ©O1 02 O3 0O04 OS5 06 O©O7 O8 O©9 OI10

Capacidade de andar:

0 ©O1 02 O3 04 O5 O6 O7 O©O8 09 O

Capacidade de correr
0 ©1 ©O2 O3 ©O4 0O5 O ©O7 0O8 Q9 Ol

10. Capacidade de subir (por exemplo, escada, passeio “cal¢cada”)

o0 O1 02 03 04 OS5 06 O©O7 0O8 0©9 OI10

Impressao geral:
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11. Preencha o espaco oval do lado da resposta que melhor descreve a qualidade de vida em geral do

seu cachorro nos ultimos sete dias?

O Ruim Oazoavel 'S M O boa Exce Qe

Questionario numero
1 23 456738

Nome do/a proprietario/a

Ndmero do/a paciente

Nome do/a cachorro/cadela Idade

Raca do/a cachorro/cadela

Diagnostico

Assinatura da pessoa que completa o questionario

Estado geral do/a paciente agora

Margue com um “X” apenas uma resposta para cada pergunta: aquela que melhor explica o estado
de seu/sua cachorro/cadela na semana passada.

1. Estado de animo esta:



29

466 muito ativo ativo nem ativo, nem abatido abatido muito abatido
467 (] (] (] O (]
468

469 2. O cachorro/a cadela brinca:

470 com muita vontade com vontade com ma vontade com muita ma vontade nao brinca
471 0 0 0 0 0
472

473 3. O cachorro/a cadela chora de dor:

474 nunca raramente as vezes frequentemente muito frequentemente
475 U U U [l U
476

477 4a. O cachorro/a cadela anda:

478 com muita com com com muita ndo anda
479 vontade vontade dificuldade dificuldade

480 U U U U U
481

482 4b. O cachorro/a cadela anda:

483 muito facilmente facilmente razoavelmente dificilmente muito dificilmente
484 U U U U U

485

486

487 5a. O cachorro/a cadela trota:

488 com muita com com com muita nao trota
489 vontade vontade dificuldade dificuldade
490 0 0 0 0 0

491 5b. O cachorro/a cadela trota:

492 muito facilmente facilmente dificilmente muito dificilmente nao trota
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499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

6a. O cachorro/a cadela galopa:

com muita com com
vontade vontade dificuldade
0 0 0

6b. O cachorro/a cadela galopa:

muito facilmente facilmente dificilmente

U U N

7a. O cachorro/ a cadela pula (por exemplo no sofa, no carro):

com muita com com
vontade vontade dificuldade
0 0 0

7b. O cachorro/ a cadela pula (por exemplo no soféa, no carro):

muito facilmente facilmente dificilmente

U U N

8. O cachorro/ a cadela se deita:

muito facilmente facilmente razoavelmente

U U J

9. O cachorro/a cadela se levanta de uma posicdo deitada:

muito facilmente facilmente razoavelmente

U U J

com muita

dificuldade

O

muito dificilmente

0

com muita

dificuldade

O

muito dificilmente

0

dificilmente

0

dificilmente

0
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10. Apds um longo descanso, o cachorro/a cadela se move:
muito facilmente facilmente razoavelmente dificilmente

U U J W

11. Apds um esforgo fisico ou esforgo intenso, o cachorro/a cadela se move:

muito facilmente facilmente razoavelmente dificilmente

U U N U

Obrigado pela sua ajuda!
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*Diferenca significativa em relacdo ao basal (Teste de Tukey; P < 0,0001).

Figura 1. Valores médios e desvio padrdo do somatdrio dos escores avaliados pelo médico
veterinario em cdes com displasia coxofemoral tratados com toxina botulinica tipo A por via intra-

articular (BoNT, n=7) ou com tratamento placebo (Controle, n=7).
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Figura 3. Valores médios e desvio padrio do somatério dos escores avaliados pelo indice de Dor
Cronica de Helsinque (IDCH) de cdes com displasia coxofemoral tratados toxina botulinica tipo A por

via intra-articular (BoNT, n=7) ou com tratamento placebo (Controle, n=7).
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For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The open access publication fee for this journal is USD 3000, excluding taxes. Learn more about
Elsevier's pricing policy: http://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of green
open access options available. We recommend authors see our green open access page for further
information (http://elsevier.com/greenopenaccess). Authors can also self-archive their manuscripts
immediately and enable public access from their institution's repository after an embargo period. This
is the version that has been accepted for publication and which typically includes author-incorporated
changes suggested during submission, peer review and in editor-author communications. Embargo
period: For subscription articles, an appropriate amount of time is needed for journals to deliver value
to subscribing customers before an article becomes freely available to the public. This is the embargo
period and begins from the publication date of the issue your article appears in.

This journal has an embargo period of 12 months.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require editing
to eliminate possible grammatical or spelling errors and to conform to correct scientific
English may wish to use the English Language Editing service available from Elsevier's
WebShop (http://webshop.elsevier.com/languageediting/) or visit our customer support site
(http://support.elsevier.com) for more information.

Please note that there are a number of commercial organisations that will assist non-English speaking
Authors in preparing their manuscripts for publication in international peer-reviewed journals. Further
advice is available from Elsevier at http://www.elsevier.com/locate/languagepolishing . Some such
services only offer help to improve the use of English and it remains the Authors responsibility to
ensure that TV)'s layout and formatting requirements are also met.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Options will be given for Authors to select a set of classifications for their papers, as well as a category
designation (Original Article, Review, Short Communication etc.), from a given list.

Authors must submit articles in WORD format and not as PDF files. PDF proofs will be automatically
generated from uploaded files and these are used for subsequent reviewing. Queries concerning the
submission process or journal procedures should be sent by e-mail to: AuthorSupport@elsevier.com.

The Corresponding Author, who is normally the Author submitting the paper, will be asked to confirm
that the article is original and is not being considered for peer-reviewed publication elsewhere.
Submission also implies that all of the Authors have approved the paper for release and are in
agreement with its content. Upon acceptance of the article by The Veterinary Journal, the Author(s)
will be asked to transfer the copyright of the article to the Publisher. This transfer will ensure the
widest possible dissemination of information.

The Corresponding Author will also be required to confirm that all Authors have made substantial
contributions to (1) the conception and design of the study or acquisition of data or analysis and
interpretation of data, (2) drafting the article or revising it critically for important intellectual content,
and (3) final approval of the version to be submitted. Contributors who do not meet these criteria
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for authorship should be listed in an Acknowledgements section. Examples of those who might
be acknowledged include a person who provided purely technical help, writing assistance, or a
Departmental Chair who gave general support.

Submit your article
Please submit your article via http://ees.elsevier.com/ytvjl.

PREPARATION

Use of Word Processing Software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts
(see also the Guide to Publishing with Elsevier: http://www.elsevier.com/guidepublication). Note that
source files of figures, tables and text graphics will be required whether or not you embed your figures
in the text. See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Article structure

Authors submitting papers that are suitable for consideration but do not comply fully with this Guide
will be asked to amend the text and re-submit. Model article formats in WORD are available (click
to follow link below as appropriate): Original Article Short Communication Review Guest Editorial
Personal View Book Review

Original Articles should be no longer than 3,000 words in length, excluding the Title page, Abstract,
Acknowledgements, Tables, Figures and References. Reviews should be about 4,000 words in length
and Short Communications up to 1,000 words.

Articles

Original Articles should be arranged as follows: (1) Title page; (2) an Abstract of up to 250 words
(with no sub-headings), which should emphasise objectives, the experimental procedure, results and
conclusions; up to five Keywords in alphabetical order and in Title case should be supplied below the
Abstract; (3) the main text must be sub-divided into Introduction, Materials and methods, Results,
Discussion, and Conclusions; (4) Conflict of interest statement; (5) Acknowledgements; (6) Appendix:
Supplementary material (where this is provided; see below); (7) References; (8) Tables; (9) Figure
legends; (10) Figures (uploaded as separate files). The sections should not be numbered. Please see
the model article provided (view here)

Please note:Insert a page break only after the Title page, after the Abstract with Keywords, after the
References section, between each Table, and before the Legends to figures.The Results and Discussion
sections must be distinct and not combined.Avoid sub-headings in the Discussion section.References
must not be included within the Conclusions section.The first person (I, we, our) must be avoided in
the Abstract, but may be used elsewhere in the paper.

Tables should be included within the article and placed sequentially after the References, but before
the Figure legend(s), with one Table per page.

Figure legends should be included in the main manuscript file after any Tables. Each figure should be
uploaded as a separate file (Fig. 1, Fig. 2 etc.).

Short Communications should follow the requirements for full manuscripts, but the text must not
exceed 1,000 words and the paper should not be divided into conventional sections. Headings for
the Abstract, Keywords, Acknowledgements, Conflict of interest statement and References should be
included, but there should be no other headings or subheadings in the main text. There should be
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no more than 10 references in a Short Communication. An Abstract of not more than 125 words is
required and up to five Keywords should be supplied below it. Please see the model article provided
(view here).

Review Articles may be commissioned or proposed. Authors wishing to submit a review article are
advised to contact the Editor at tvj@aht.org.uk. Reviews are about 4000 words in length and may
cover any relevant aspect of veterinary science or comparative medicine. Reviews should follow the
layout for Original Articles, but with the main text subdivided as appropriate to the subject matter,
starting with an Abstract and Introduction and incorporating Conclusions and a Conflict of interest
statement. Sections should not be numbered. Please see the model article provided (view here).

Guest Editorials are commissioned by the editors; unsolicited Guest Editorials must not be submitted.
Commissioned Guest Editorials are usually 500-1000 words in length and must follow the layout of
the model article provided (view here). They usually include references, but should not be divided
into sections and no Acknowledgements or Conflict of interest statement are required. Where a Guest
Editorial is commissioned to accompany another article, it must refer to that article in the text and
the reference should be provided in TVIformat at the end of the Editorial.

Personal Views are commissioned by the Editors; unsolicited Personal Views must not be submitted
without the agreement of the Editors. Authors must follow the format of the model article provided
(view here). It is at the Editors' discretion whether a Personal View should be sent to reviewers or
whether or not it will be published in TV]. The length of the Personal View must be agreed with the
Editors in advance of submission.

Book reviews

Publishers or Authors wishing to have a book considered for review in The Veterinary Journal should
first contact the Books Editor at tvj@aht.org.uk. Book reviews are published in electronic format only.

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply 'the text'.

Essential title page information

« Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

« Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

« Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that the e-mail address is given and that contact
details are kept up to date by the corresponding author.

« Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Abstract

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
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of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 c¢m using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. See http://www.elsevier.com/graphicalabstracts for examples.

Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best
presentation of their images and in accordance with all technical requirements: Illustration Service.

Highlights
Highlights are mandatory for this journal. They consist of a short collection of bullet points that
convey the core findings of the article and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, including spaces, per bullet point). See http://www.elsevier.com/highlights
for examples.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Prior presentation of data

Prior presentation of results, in the form of abstracts, posters or oral presentations at conferences,
must be mentioned clearly in the Acknowledgements, with wording along the lines of: "Preliminary
results were presented as an Abstract at the 9th International Congress of Veterinary Virology, Madrid,
4th-7th September 2012."

(Nomenclature and ) Units

Units. Metric units must be used. If other units need to be given, they must be placed in brackets
after the metric equivalent. Units, symbols and abbreviations of units should conform to the
International System of Units as defined in Baron, D.N., McKenzie-Clarke, H., 2008, Units, Symbols
and Abbreviations: A Guide for Authors and Editors in Medicine and Related Sciences, 6th Ed., The
Royal Society of Medicine, London (available here). All other abbreviations should be unambiguous
and should be clearly explained where they are first mentioned in the Abstract and text. Do not list
abbreviations separately.

Note that litre is abbreviated to 'L', millilitre 'mL', (also mmol/L etc.); probability is given as P (upper
case italics), as in P<0.05; also note 'Student's t test' and Mann-Whitney U test; correlation coefficient
rasinr = 0.92, coefficient of determination, r2 asin r2 = 0.72; standard deviation and standard error
should be abbreviated to SD and SE, respectively; hour, minute and second are abbreviated to h, min
and s; day, week and year are given in full. For drug dose frequency use e.g. 'three times daily' or '8-
hourly' rather than Latin terms such as t.i.d. or g 8 h. Where centrifugation has been performed, use
g values not rpm. Other common abbreviations include 'IV' for intravenous or intravenously, 'IM' for
intramuscular or intramuscularly, 'SC' for subcutaneous and subcutaneously, 'PO' for per os or orally;
use 'vs.' for 'versus'. Use the abbreviation G for gauge of needle. The symbol for degrees Celsius
should be written in the format '°C', with the value separated from the unit by a space, e.g. '37 °C'.
Use the WORD symbols for £, Greek letters etc. Percentages should be referred to as, for example,
'15%" or 'Fifteen per cent' when starting a sentence. Note also 'post-mortem’ and 'ante-mortem'.

When a number is followed by a unit use the digits as in '10 mL' unless starting a sentence in which
case write in full 'Ten microlitres'. When the number describes a quantity of items write the number
in full up to ten as 'four sheep' or 'ten tubes' then in digital form thereafter as '24 horses' or '200
blood samples'. Avoid the symbol # or abbreviation 'No.' for 'number'.

Single ("...") quotation marks should be used for specific extracts, as in: "A PubMed search utilizing
the search terms 'canine castration local anaesthesia' returned three publications." Where a reference
is cited or a quote given, use single quotation marks and place the text in italic font as: "However,
in the 'Recommended Guideline for the Conduct and Evaluation of Prognostic Studies in Veterinary
Oncology' developed recently by the American College of Veterinary Pathologists ..." Double ("...")
quotation marks should be avoided.

Anatomical terminology. Terminology should comply with the World Association of Veterinary
Anatomists Nomina Anatomica Veterinaria (2005) and terms should be given in English where possible
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(see: http://www.wava-amav.org/Downloads/nav_2005.pdf).

Currencies. A footnote should be inserted at first use if a currency is given in the text, as in 'UK
£5001' and conversion rates provided using the following three currencies US$, UKE and Euros (€).
The footnote should read as appropriate, for example: '£1 = approx. US$1.60, €1.24 at 2 December
2012.' Rates can be updated by the Author at proof stage if necessary. An easy to use currency
converter is available here: http://uk.reuters.com/business/currencies.

Manufacturers. Manufacturers and suppliers should be indicated within the text after the name of
the product. For example: 'diazepam (Valium, Roche)' or 'using an infusion pump (Medfusion 2010,
Medex)'. Addresses/locations of manufacturers should not be given and the use of ® or ™ should be
avoided. Note: proprietary names must not appear in the title or Abstract.

Applying capital letters to directions. Compass directions such as North, South, East and West, as
well as their derivatives, such as North-East, North-West, South-East and South-West, should be
capitalised when they are used to designate defined or recognised geographical regions, or when they
are an integral part of a proper name. Examples include "Eastern Europe", "Southern France", "North-
East England"”, "in the North", "down South", "the West Coast" and "the Eastern Seaboard", "the
Western Region of Kazakhstan", "Southern California". Compass directions should not be written with
capital letters when they indicate general locations or directions without a specific location. Examples
include "bluetongue virus initially spread in a north-westerly direction on air currents”, "the northern
boundary of the quarantine zone", "cases were clustered in the east of the region”, "westerly winds".
The first letter of each word of a Compass direction should be capitalised when used to refer to
people in a region, particularly in social, cultural or political contexts. Examples include "wildebeest
are hunted by the Southern tribes", "horses have been an integral part of Western civilisation since
the Middle Ages". Words such as northern, southern, eastern, and western that precede a place name
usually are not capitalised, since they indicate a general location within a region. When these words
are an integral part of the place name, they should be capitalised. For example, write "northern
Connecticut”, but "Northern Ireland" and "Western Australia".

Nucleotide sequences

Submission of a manuscript implies that primary nucleotide sequence data will be deposited with
an internationally available repository. Sequence reference numbers should be provided, where
appropriate, in the main text, Tables, Figures or as an e-only supplementary file.

Artwork

Figures. The quality of all Figures submitted must be high. The Editors will reject Figures of an
unacceptable standard or ask the Authors to replace them. Figures should be referred to sequentially
in the text as Fig. 1, Fig. 2, Figs. 3a,b and 4, etc. A Legend must be provided for each Figure and
placed after any Tables in the main manuscript file. Do not write legends on the figures themselves.
Scale bars must be provided on all photomicrographs and electron micrographs.

In preparing figures, Authors should note the following:Make sure you use uniform lettering and
sizing of your original artwork.Save text in figures as "graphics" or enclose the font.Only use the
following fonts in your figures: Times New Roman, Arial, Courier, Helvetica, Symbol.Number the
figures according to their sequence in the text.Use a logical naming convention for your artwork
files.Provide all figures as separate files.Produce images near to the desired size of the printed
version.Ensure that all units and wording in the figures conform to TV] style (see Units above).
Please note that each figure must be uploaded to the journal website separately and not included
in the main manuscript.

Electronic artwork

General points

« Make sure you use uniform lettering and sizing of your original artwork.

» Embed the used fonts if the application provides that option.

« Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

» Number the illustrations according to their sequence in the text.

« Use a logical naming convention for your artwork files.

« Provide captions to illustrations separately.

« Size the illustrations close to the desired dimensions of the published version.
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« Submit each illustration as a separate file.

A detailed guide on electronic artwork is available on our website:
http://www.elsevier.com/artworkinstructions.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

« Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

« Supply files that are too low in resolution;

« Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. For further information on the preparation
of electronic artwork, please see http://www.elsevier.com/artworkinstructions.

Tables

Each Table should be typed on a separate page, numbered (1, 2 etc.) and a brief title given directly
above each table. Tables should be in portrait format. Footnotes to tables should be indicated by a, b
etc. and typed at the bottom of the relevant table. Information in tables should not be duplicated in
figures and vice versa. The tables should be placed at the end of the main text after the References
but before the Figure Legends.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Websites

Where a website is appropriate in the text, a footnote should be inserted using sequential numeric
superscripts. At the foot of the page, provide the link as follows: '1See: http://www.ncbi.nlm.nih.gov/
blast.' It is the Authors' responsibility to check that all URLs are active and live at proof stage and if
not then the text must be amended accordingly.

Reference management software

Most Elsevier journals have a standard template available in key reference
management packages. This covers packages wusing the Citation Style Language,
such as Mendeley (http://www.mendeley.com/features/reference-manager) and also others
like EndNote (http://www.endnote.com/support/enstyles.asp) and Reference Manager
(http://refman.com/downloads/styles). Using plug-ins to word processing packages which are
available from the above sites, authors only need to select the appropriate journal template when
preparing their article and the list of references and citations to these will be formatted according
to the journal style as described in this Guide. The process of including templates in these packages
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is constantly ongoing. If the journal you are looking for does not have a template available yet,
please see the list of sample references and citations provided in this Guide to help you format these
according to the journal style.

If you manage your research with Mendeley Desktop, you can easily install the reference style for
this journal by clicking the link below:
http://open.mendeley.com/use-citation-style/the-veterinary-journal

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice. For more information about the Citation Style Language, visit
http://citationstyles.org.

Reference style

Authors are strongly advised to use reference management software such as EndNote (see here).
However, references should be checked carefully for accuracy and corrected manually to ensure the
format matches exactly the TVJ] style described below.

Only essential references should be included. Text citations can be in either of two ways: (a) with date
in parentheses, e.g. as demonstrated by Mills (2011); or (b) with names and dates in parentheses,
e.g. according to recent findings (Mills, 2011). If a citation has more than two Authors the first Author
should be given followed by et al. in standard text format (not italicised), e.g. Jones et al. (2007)
or (Jones et al., 2007). Where lists of references are cited in the text, they should be placed first
chronologically and then alphabetically, e.g. (Philbey et al., 2003; Cassidy and Mills, 2005; Litster,
2010). If two or more references by the same Author(s) published in the same year are cited, they
should be distinguished from each other by placing a, b, etc. after the year, e.g., (Laven, 2011a,
b; Laven and Smith, 2010a, b). Personal communications should be designated as '(E.A. Blomme,
personal communication)'.

Papers that are in press may be cited using the year of acceptance where the digital object identifier
(doi number) has been allocated. This can be updated to the year of print publication at the proof
stage if the cited paper has been published. In the Reference list, quote the doi number where details
of the journal volume and page numbers are yet not known.

Submitted papers should not be cited, but instead should be referred to in the text as, e.g. 'J.P.
Cassidy et al., unpublished data'. This can be updated at proof stage where appropriate. Where a
paper in press is cited in the manuscript, the Authors may be asked to make a copy of the proofs
available to the editors and reviewers.

The Reference list at the end of the paper should be arranged first alphabetically and then further
sorted chronologically if necessary. References should be single spaced and a line break should be
inserted between each reference. All Authors should be included up to 10, after which you should write
‘et al.'; Please note that in all cases Journal titles must be given in full. Volume numbers and full page
numbers should be provided, but issue numbers should be omitted. Where a Supplement is cited,
give the Supplement number e.g. 'Equine Veterinary Journal Suppl. 37" or 'Journal of Reproduction
and Fertility 54 (Suppl. 1), 115-126'. Where selected pages only have been consulted, such as in a
book, this is given by 'pp. 237-240' or 'p. 456' (see below).

References should be set out as follows:

Journal reference - Yang, Y., Dahly-Vernon, A.]., Blomme, E.A.G., Lai-Zhang, J., Kempf, D.]., Marsh,
K.C., Harrington, Y.A., Nye, S.H., Evans, D.L., Roman, R.J. et al., 2010. Liver transcriptomic changes
associated with ritonavir-induced hyperlipidemia in sensitive and resistant strains of rats. The
Veterinary Journal 185, 75-82.

Book reference - Cunningham, J.C., Klein, B.G., 2007. Endocrinology. In: Textbook of Veterinary
Physiology, Fourth Ed. Saunders Elsevier, St. Louis, MO, USA, pp. 439-448.

Proceedings - Elbers, A.R., Mintiens, K., Staubach, C., Gerbier, G., Meiswinkel, R., Hendrinckx, G.,
Backx, A., Conraths, F.J., Meroc, E., Ducheyne, E., et al., 2007. Bluetongue virus serotype 8 epidemic
in North-western Europe in 2006: Preliminary findings. In: Proceedings of the Annual Meeting of the
Society for Veterinary Epidemiology and Preventive Medicine, Dipoli, Finland, pp. 231-245.
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Theses - Duz, M. 2009. Assessment of a methodology for determination of H202 concentration and pH
in exhaled breath condensate in horses with and without lower airway inflammation. Thesis, Master
of Veterinary Medicine, University of Glasgow.

Web addresses - FAOSTAT, 2008. Food and Agricultural Organization Statistical Database: Live
Animals. http://faostat.fao.org (accessed 15 July 2010).

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations:
http://www.issn.org/services/online-services/access-to-the-ltwa/.

Supplementary material

Elsevier accepts electronic supplementary material to support and enhance your scientific research.
Supplementary files offer the author additional possibilities to publish supporting applications, high-
resolution images, background datasets, sound clips and more. Supplementary files supplied will be
published online alongside the electronic version of your article in Elsevier Web products, including
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is
directly usable, please provide the data in one of our recommended file formats. Authors should
submit the material in electronic format together with the article and supply a concise and descriptive
caption for each file. For more detailed instructions please visit our artwork instruction pages at
http://www.elsevier.com/artworkinstructions.

Where Supplementary data are provided (see further information below), use the following wording
in the main text after the Acknowledgements:

Appendix: Supplementary material

Supplementary data associated with this article can be found, in the online version, at doi: ..."

Submission checklist

The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

* E-mail address

« Full postal address

All necessary files have been uploaded, and contain:

« Keywords

« All figure captions

« All tables (including title, description, footnotes)

Further considerations

» Manuscript has been 'spell-checked' and 'grammar-checked'

« References are in the correct format for this journal

« All references mentioned in the Reference list are cited in the text, and vice versa

* Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

Printed version of figures (if applicable) in color or black-and-white

« Indicate clearly whether or not color or black-and-white in print is required.

For any further information please visit our customer support site at http://support.elsevier.com.

AFTER ACCEPTANCE

Use of the Digital Object Identifier

The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The DOI
consists of a unique alpha-numeric character string which is assigned to a document by the publisher
upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal
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Proofs

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author (if we do
not have an e-mail address then paper proofs will be sent by post) or, a link will be provided in
the e-mail so that authors can download the files themselves. Elsevier now provides authors with
PDF proofs which can be annotated; for this you will need to download Adobe Reader version 9 (or
higher) available free from http://get.adobe.com/reader. Instructions on how to annotate PDF files
will accompany the proofs (also given online). The exact system requirements are given at the Adobe
site: http://www.adobe.com/products/reader/tech-specs.html.

If you do not wish to use the PDF annotations function, you may list the corrections (including
replies to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections
quoting line number. If, for any reason, this is not possible, then mark the corrections and any other
comments (including replies to the Query Form) on a printout of your proof and return by fax, or scan
the pages and e-mail, or by post. Please use this proof only for checking the typesetting, editing,
completeness and correctness of the text, tables and figures. Significant changes to the article as
accepted for publication will only be considered at this stage with permission from the Editor. We
will do everything possible to get your article published quickly and accurately. It is important to
ensure that all corrections are sent back to us in one communication: please check carefully before
replying, as inclusion of any subsequent corrections cannot be guaranteed. Proofreading is solely
your responsibility.

Offprints

The corresponding author, at no cost, will be provided with a personalized link providing 50
days free access to the final published version of the article on ScienceDirect. This link can
also be used for sharing via email and social networks. For an extra charge, paper offprints
can be ordered via the offprint order form which is sent once the article is accepted for
publication. Both corresponding and co-authors may order offprints at any time via Elsevier's
WebShop (http://webshop.elsevier.com/myarticleservices/offprints). Authors requiring printed copies
of multiple articles may use Elsevier WebShop's 'Create Your Own Book' service to collate multiple
articles within a single cover (http://webshop.elsevier.com/myarticleservices/booklets).
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You can track your submitted article at http://www.elsevier.com/track-submission. You can track your
accepted article at http://www.elsevier.com/trackarticle. You are also welcome to contact Customer
Support via http://support.elsevier.com.

Appendix
Reporting Guidelines

Reporting guidelines are available for a broad range of study designs and allow research to be critically
evaluated. These guidelines have been designed by international scientific teams to promote the
quality of research reporting and to ensure there is a transparent, accurate and complete account of
the research. The guidelines are freely available and include the following:

1. Standards for the reporting of diagnostic accuracy studies (STARD) http://www.stard-
statement.org

2. Standards for the reporting of observational studies in epidemiology (STROBE) http://www.strobe-
statement.org

3. Outbreak investigation reports and intervention studies of nosocomial infection (ORION) http://
www.idrn.org/orion.php

4. Consolidated standards for reporting randomised clinical trials (CONSORT) http://www.consort-
statement.org

5. Systematic reviews and meta-analyses (PRISMA) http://www.prisma-statement.org

6. Randomised control trials for livestock and food safety (REFLECT) http://www.reflect-
statement.org/statement

7. Enhancing the quality and transparency of health research (including good publication practice
for pharmaceutical companies), economic evaluations and qualitative research (EQUATOR) http://
www.equator-network.org

For further information see The Veterinary Journal (2010) 184, 249-250 (view article).
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