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RESUMO

LASER ACUPUNTURA VERSUS ELETROACUPUNTURA PARA O CONTROLE
DA DOR POS-OPERATORIA EM GATAS SUBMETIDAS A
OVARIOSALPINGOHISTERETOMIA

Objetivou-se comparar a aplicacdo do laser ao estimulo elétrico em pontos de
acupuntura como adjuvante do controle da dor pds-operatéria em gatas. Foram
avaliadas 30 gatas, encaminhadas para ovariosalpingohisterectomia (OSH), que
foram distribuidas em trés grupos de dez animais cada: LA: aplicacdo de laser
infravermelho nos acupontos estdmago 36 (E36) e bago-péancreas 6 (BP6),
bilateralmente, durante 9 segundos em cada ponto, antes da inducdo anestésica,
EA: aplicacdo de estimulo elétrico nos acupontos E36 e BP6, bilateralmente, durante
20 minutos, antes da inducdo anestésica; Controle: ndo foram feitos nenhum
estimulo com técnicas de acupuntura. Todos os animais foram sedados com a
associacéo de cetamina (5mg kg™), midazolam (0,5mg kg™) e tramadol (2mg kg™),
por via intramuscular. Quinze minutos apoés, foi iniciada a aplicacdo da acupuntura
nos tratamentos LA e EA. A inducdo e manutencdo anestésicas foram realizadas
com propofol efeito dose-dependente e isofluorano, respectivamente. No periodo
poOs-operatorio o grau de analgesia foi mensurado 0,5, 1, 2, 4, 8, 12, 18 e 24 horas
apos extubacdo traqueal utilizando-se a Escala Analdgica Visual Interativa e
Dinamica e a Escala de Contagem Variavel. O grau de sedacao foi avaliado por
sistema de escore. A estatistica foi feita com analise de variancia com aplicacdo do
teste de Tukey (dados paramétricos) e teste de Kruskall-Wallis com pos-teste de
Dunn (dados ndo paramétricos), ao nivel de 5% de significancia. As variaveis
cardiorrespiratorias, os escores de dor e de sedacao nao diferiram entre 0s grupos.
Todavia, a necessidade de analgesia de resgate no periodo pés-cirtrgico foi
significativamente inferior nos grupos LA e EA em relacdo ao grupo controle
(P=0,0026). A aplicacdo pré-operatoria de laser ou estimulo elétrico em pontos de
acupuntura reduz o requerimento de analgesia suplementar pos-operatoria em gatas
submetidas a OSH.

Palavras-chave: Analgesia; Eletroacupuntura; Gatos; Laser; Castracao



ABSTRACT

LASER ACUPUNCTURE VERSUS ELECTROACUPUNCTURE FOR
POSTOPERATIVE PAIN MANAGEMENT IN CATS

The aim of this study was to compare the effects of laser acupuncture and
electroacupuncture on postoperative pain and analgesic requirements in cats. Thirty
cats undergoing ovariohysterectomy were sedated with IM ketamine (5mg/kg),
midazolam (0.5mg/kg) and tramadol (2mg/kg). Prior to induction of general
anesthesia, the subjects were randomly distributed into three groups of ten cats
each: LA: bilateral stomach 36 and spleen 6 acupoints were stimulated with an
infrared laser; EA: bilateral stomach 36 and spleen 6 acupoints were stimulated with
an electrical stimulus; Control: no acupuncture was applied. Anesthesia was induced
with 1V propofol (4mg/kg) and maintained with isoflurane/O,. Postoperative analgesia
was evaluated by a blinded assessor at 0.5, 1, 2, 4, 8, 12, 18, and 24 h following
extubation using the Dynamic Interactive Visual Analogue Scale and
Multidimensional Composite Scale. Rescue analgesia was provided with IM tramadol
(2mg/kg), and the pain scores were reassessed 30 min after the rescue intervention.
If the analgesia remained insufficient, meloxicam (0.2 mg/kg IM, single dose) was
administered. Data were analyzed using t-tests, the Mann-Whitney U test and
Friedman test. P < 0.05 was considered significant. There were no significant
differences among groups for demographic data or pain scores. Cats in the Control
group received significantly more postoperative supplemental analgesia than the LA
and EA groups (P = 0.026). In the contexts analyzed, both acupuncture techniques
(LA and EA) reduced postoperative analgesic requirements in cats undergoing
ovariohysterectomy.

Keywords: Analgesia; Electroacupuncture; Cats; Laser; Castration
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Medicina Tradicional Oriental
Ovariosalpingohisterectomia

Subcutanea

Vesicula Biliar 34



SUMARIO

1 ARTIGO CIENTIFICO.....ciiiiiiiiitieetei ettt 10
APENDICE 1 - ESCALA DE COMPOSTA MULTIDIMENSIONAL-UNESP -
BOTUCATU ADAPTADA PARA AVALIACAO DE DOR EM



O 0O NOOUL A WN B

[ S S S Y
D WNRO

15
16
17

10

1 Artigo Cientifico

Laser acupuntura versus eletroacupuntura para o controle da dor pos-operatéria em
gatas submetidas a ovariosalpingohisteretomia

V. I. M. Marques?, R. N. Cassu*®”, F. F. Nascimento®, R. C. P. Tavares®, G. C. Crociolli®, R.
C. Guilhen®, G. M. Nicécio®”

®Programa de Pds Graduacdo em Ciéncia Animal, Universidade do Oeste Paulista, Presidente
Prudente, SP, 19067-175, Brasil

® Departamento de Cirurgia e Anestesiologia Veterinaria, Universidade do Oeste Paulista,
Presidente Prudente, SP, 19067-175, Brasil

*Autor para correspondéncia: Tel.: (18) 3229-2134
E-mail: navarro@unoeste.br (R. N. Cassu)



18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

11

Introducéo

A dor tem sido alvo de diversos estudos que buscam métodos eficientes com o intuito
de minimiza-la ou combaté-la de forma satisfatoria por questdes éticas e humanitarias.
Normalmente, a dor pds-operatoria tem sido tratada, sobretudo, com anti-inflamatorios néo
esteroidais (AINES) e opioides (Gassel et al., 2005; Brondani et al., 2009). No entanto esses
farmacos podem desencadear efeitos adversos, além do fato de que para muitos pacientes o
tratamento convencional pode ser insuficiente para o completo alivio da dor pds-cirurgica
(Mathews, 2000).

Dessa forma, houve um crescimento expressivo na investigacdo de outras terapias,
além das convencionalmente empregadas, visando o melhor controle da dor, tanto na
medicina humana quanto na veterinaria (Cantwell, 2007; Vadivelu et al., 2010).

Dentro das terapias ndo farmacoldgicas, a acupuntura vem sendo cada vez mais
procurada para o alivio da dor, em funcdo da simplicidade da tecnica, possibilidade de
associacdo com outros tratamentos antalgicos, auséncia de efeitos adversos e adequado
potencial analgésico (Still, 1997; Kotani et al., 2001; Ferrari et al., 2006; Laim et al., 2009).

Tradicionalmente, a acupuntura fundamenta-se na filosofia do equilibrio energético,
de modo que qualquer alteracéo, bloqueio ou estagnac¢éo no fluxo da energia que circula pelo
organismo pode favorecer o desenvolvimento de uma doenca ou da dor (Cantwell, 2007). Do
ponto de vista da Medicina Tradicional Oriental (MTO), a dor € decorrente da estagnacdo da
circulacdo de energia (Qi) e/ou de sangue (Xue) ao longo dos meridianos. Desta forma, a
energia pode ser reconduzida e o corpo reequilibrado, pela inser¢cdo de agulhas em pontos
especificos, denominados acupontos (Skarda; Glowaski, 2007; Luna, 2008).

Além do uso de agulhas, o estimulo nos pontos de acupuntura também pode ser
desencadeado por meio de calor (moxa), radiacdo (laser) e estimulo elétrico (Skarda;

Glowaski, 2007; Cantwell, 2007).
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A aplicacdo do estimulo elétrico em pontos de acupuntura, técnica denominada de
eletroacupuntura (EA), tem sido intensamente empregada com fins analgésicos tanto na
medicina humana como na veterinaria (Christensen et al., 1993, Kotani et al., 2001; Gakiya
etal., 2011).

O estimulo dos pontos estbmago 36 (E36), baco-pancreas 6 (BP6) e vesicula biliar 34
(VB34) foi utilizado com sucesso para inducdo de analgesia cirurgica em cédes submetidos a
laparotomia, com resposta satisfatoria em 90% dos animais estudados (Wright; McGrath,
1981). Resultados semelhantes foram observados por Sim et al. (2002) que demonstraram
reducdo no requerimento de opioides nos periodos intra e pos-operatério, em mulheres
submetidas a histerectomia com emprego de estimulo nos pontos E36 e BP6, corroborando os
resultados previamente relatados. Estudos clinicos desenvolvidos em cées relataram efeito
analgesico satisfatorio, possibilitando a reducdo do consumo de morfina no periodo pos-
operatorio com emprego da EA nos pontos E36, BP6 e VB34 em cirurgias de mastectomia
(Gakiya et al., 2011) e OSH (Cassu et al., 2012).

Alternativamente a insercdo de agulhas, o laser de baixa poténcia pode ser empregado
diretamente nos pontos de acupuntura para o tratamento da dor (Gottschling et al., 2008;
Wang et al., 2013). Dentre as principais vantagens dessa técnica em relacdo a acupuntura
tradicional, destacam-se: menor tempo de duracgdo da sessdo, auséncia de desconforto e riscos
de infeccdo, devido ser uma técnica ndo invasiva (Litscher, 2009). Em ratos submetidos aos
modelos experimentais de inflamacdo e dor, o estimulo mecéanico (agulhamento) no ponto
E36 foi tdo efetivo quanto o estimulo com laser no mesmo ponto, resultando no aumento do
limiar nociceptivo e na reducdo do processo inflamatorio (Erthal et al., 2013).

Na medicina humana, essa abordagem terapéutica tem sido muito empregada na
pediatria (Gottschling et al., 2008; Moustafa et al., 2013) e em pacientes com fobias de

agulhas (Litscher, 2009). J& na medicina veterinaria, essa técnica pode representar uma
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alternativa viavel para aqueles pacientes, cuja introducdo da agulha possa ser prejudicada, em
funcdo do comportamento do animal. Neste contexto, os gatos representam uma populagéo
indicada para o emprego dessa modalidade de acupuntura, devido ao temperamento agitado e
maior vulnerabilidade ao estresse e irritabilidade que podem ser desencadeados pelo
agulhamento dos acupontos nesses pacientes (Schoen, 2001). Em seres humanos, a aplicacédo
de laser em pontos de acupuntura promoveu efeitos analgésicos semelhantes aos mediados
pelo estimulo com agulha isolada nos mesmos pontos, porém na opinido dos pacientes, o laser
é significativamente menos doloroso e induz maior relaxamento em relacdo a introducdo da
agulha no acuponto (van Amerongen et al., 2009).

Dessa forma, este estudo justifica-se pelo interesse de incrementar 0S recursos
destinados para analgesia pos-operatoria, atraves do uso de técnicas seguras, de facil
aplicacdo e sem efeitos adversos. Paralelamente, ha escassez na literatura de estudos clinicos
envolvendo a aplicacdo de estimulo elétrico ou laser em pontos de acupuntura para o controle

da dor pés-cirurgica em gatos.

Sendo assim, objetivou-se comparar a aplicacdo do laser ao estimulo elétrico como
adjuvante do controle da dor pos-operatéria de gatas encaminhadas para
ovariosalpingohisterectomia. A hipétese deste estudo é que o uso adjuvante de técnicas de
acupuntura (EA e LA) possa resultar em menores escores de dor e menor necessidade de
suplementacdo analgésica no periodo pds-operatério em relacdo ao tratamento farmacologico

isolado.

Materiais e métodos
Animais
Apbs aprovacdo da Comissdo de Etica no Uso de Animais (CEUA) sob o protocolo

1975 (Apéndice 1), foram avaliadas 30 gatas, sem raca definida, com peso entre 2,0 a 3,6 kg
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(2,6£0,5 kg) e idade entre 6 a 48 meses (26 +16 meses), provenientes da rotina cirargica do
Hospital Veterinario (HV) da Universidade do Oeste Paulista, encaminhadas para realizacéo
de ovariosalpingohisterectomia (OSH).

Os animais estudados foram selecionados mediante exames fisico, laboratoriais
(hemograma, dosagem sérica de ureia, creatinina, enzimas alanino aminotransferase, aspartato
aminotransferase e fosfatase alcalina) e ultrassonagrafia abdominal. Critérios de exclusdo:
animais gestantes, animais com alteracbes no hemograma e/ou alteracbes das funcoes
hepaéticas e renais.

Os animais foram internados no HV 36 horas antes do procedimento cirdrgico, para
adaptacdo ao ambiente e aos pesquisadores envolvidos no projeto. Os animais foram mantidos

em gaiolas individuais, equipadas com uma cama, ragao seca e agua.

Grupos experimentais

Em estudo encoberto, os animais foram distribuidos aleatoria e equitativamente em
trés tratamentos, de dez animais cada: Controle (n=10): ndo foi feito nenhum estimulo com
técnicas de acupuntura; LA (n=10): aplicacdo de laser de baixa poténcia (Arseneto de Gélio
AsGA, Laserpulse, Ibramed) nos acupontos E36 e BPG6, bilateralmente, nas seguintes
especificacdes: comprimento de onda de 904 nm (pulsado), dose de 3 J/cm?, poténcia média
de 12 mW e periodo de estimulacdo de 9 segundos em cada ponto antes da inducao anestésica
(Erthal et al., 2013). A sequéncia de estimulacéo foi: E36 direito, E36 esquerdo, BP6 direito e
BP6 esquerdo; EA (n=10): aplicacdo de estimulo elétrico nos acupontos E36 e BP6,
bilateralmente, durante vinte minutos antes da inducdo anestésica. O estimulo foi realizado
através de corrente elétrica de frequéncia mista, modo denso-disperso (2 — 200 Hz), onda
guadrada e corrente alternada. As agulhas (Dong Bang Acupuncture, 0,20x20 mm) foram

introduzidas nos referidos pontos, com adaptacdo dos eletrodos no corpo das mesmas, com 0
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aparelho de eletroacupuntura (DS 100, Sikuro) desligado. O estimulo foi iniciado com
corrente zero, elevando-se a mesma, lentamente, até a deteccdo de discretas contracGes
musculares localizadas. A localizacdo dos acupontos esta descrita a seguir (Figura 1): o ponto
Zusanli (Estdmago 36), esta localizado aproximadamente 3 cm distal a cabeca da fibula,
lateral a crista da face lateral da tibia; o ponto San-yin-chiao (Baco Pancreas 6), esta
localizado 3 cm proximal ao maléolo medial, na borda caudal da tibia, na altura do
cruzamento entre a veia safena e a borda caudal da tibia.

A distribuicéo aleatoria dos animais nos trés grupos foi realizada com o auxilio de um

software (hhtp:\\www.randomizer.org).

Procedimento cirurgico e anestésico

Apds o periodo de jejum soélido e hidrico de 12 e 3 horas respectivamente, todos 0s
animais foram sedados com a associacio de 5 mg kg™ de cetamina (Cetamin, Syntec), 0,5 mg
kg™ de midazolam (Dormonid, Cristélia) e 2 mg kg™ de tramadol (Tramadon, Cristalia), por
via intramuscular (IM), na mesma seringa. Quinze minutos apds, os animais foram mantidos
em uma sala isolada, silenciosa, sem transito de pessoas e iluminacdo reduzida onde foi
realizada a cateterizacdo da veia cefélica, sequindo-se a administracdo de Ringer lactato (5
mL kg™ h™), que foi mantido até o término do procedimento cirdrgico. Durante esse periodo,
além da fluidoterapia também foi realizada a aplicacdo da acupuntura nos tratamentos LA e
EA. Transcorridos 40 minutos da sedagdo, a indugdo anestésica foi realizada por via
intravenosa com propofol (Propovan, Cristalia) efeito dose-dependente. Ato continuo, foi
realizada a intubagdo endotraqueal, com sonda ndmero 3 a 4, sem cuff, mantendo-se a
anestesia inalatéria com isofluorano (Isoforine, Cristélia), em circuito sem re-inalagcdo de
gases (Takaoka, SAT 500), pelo qual foi fornecido oxigénio a 100%, com fluxo de 400 mL

kg™ min™. A concentracéo do isofluorano foi ajustada com analisador de gases, em monitor
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multiparamétrico (VAMOS plus; Drager and Siemens Company) visando a manutencao dos
animais no segundo plano do 111 estagio anestésico de Guedel (Haskins, 2007).

As cirurgias foram realizadas pelo mesmo cirurgido, que empregou a mesma técnica
cirurgica e 0 mesmo material de sutura para todos os animais. O acesso cirurgico foi feito pela
linha média, com inciséo retro umbilical de 1 a 2 cm e ligadura dos pediculos ovarianos e
cérvix atraves de abracgadeira auto estatica de nylon (Lima et al., 2010).

Durante todo o procedimento cirargico os animais foram monitorados em relacdo aos
parametros cardiorrespiratdrios, sendo avaliados: frequéncia cardiaca (FC), ritmo cardiaco,
saturacdo de oxigénio na hemoglobina (SpO,), temperatura esofagica (T), concentracdo final
expirada de dioxido de carbono (ETCO;) e frequéncia respiratéria (f) mediante monitor
multiparamétrico (VAMOS plus; Dréger); presséo arterial sistolica ndo invasiva (PAS), por
meio de Doppler vascular (Doppler 841-A; Parks Medical Electronics), com adaptacdo do
manguito neonatal no membro toracico direito, respeitando-se uma relagdo de 0,4 entre a
largura do manguito e a circunferéncia do membro.

Foram registrados também o tempo de cirurgia, o tempo de extubacdo e o tempo de
recuperacdo pos-anestésica (periodo transcorrido entre o término da cirurgia e a manutengdo
do animal em posicdo quadrupedal), além da ocorréncia de efeitos adversos como nausea,

vOmito, tremores e excitacao.

Avaliacdo do grau de analgesia e de sedagéo
Avaliacdo da dor pds-operatdria

Os animais foram avaliados utilizando-se a Escala Analdgica Visual Interativa e
Dinamica (EAVID) e a Escala Composta Multidimensional-UNESP-Botucatu (ECM)
adaptada 0,5, 1, 2, 4, 6, 8, 12, 18 e 24 horas ap0ds a extubacdo traqueal, periodo em que foram

mantidos sob internagéo no HV.
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Para a avaliacdo mediante EAVID foi utilizada uma linha de 100 mm, onde o extremo
esquerdo representa o animal sem sinais de dor e o extremo direito 0 maximo de dor
(Lascelles et al., 1995). Inicialmente, o animal foi observado dentro do gatil individual,
durante 1 minuto pelo pesquisador. Posteriormente, 0 pesquisador abriu a porta do gatil,
estimulando verbalmente o animal a se locomover, de modo a observar as reacfes e 0
comportamento do animal nesse momento. Foi notificada a presenca de vocalizagéo,
inquietacdo ou desconforto. Na sequéncia, o pesquisador fez uma leve pressdo digital na
ferida cirdrgica, sendo observada a resposta: o animal que ndo apresentou objecéo a pressdo
da area afetada, com comportamento calmo e sem movimento durante a manipulagéo recebeu
escore 0 (auséncia de dor), enquanto que, a ocorréncia de vocalizacdo intensa, com tentativa
de morder o pesquisador e esquivar-se no ato da pressao, foi avaliado como escore 100 (dor
maxima). Apos estes testes, a EAVID foi registrada na planilha do animal.

Para a avaliacdo mediante ECM adaptada (Brondani et al., 2011), foram avaliados 0s
critérios de acordo com o Apéndice 1. Foram atribuidos escores para cada item, dentro de
cada variavel, de modo que o escore maximo obtido foi de 23 pontos.

Os animais que apresentaram valores acima de 33% do total da EAVID e da ECM
adaptada receberam analgesia suplementar, através da administracdo de tramadol na dose de 2
mg kg™ (IM). Transcorridos 30 minutos apds o primeiro resgate, se o escore da EAVID e/ou
ECM adaptada continuassem superiores a 33%, foi administrado meloxicam (Movatec,
Boehringer) na dose de 0,2 mg kg™ (IM). O niimero de animais que necessitaram de analgesia

de resgate, bem como o numero de doses administradas em cada animal foi registrado.

Avaliacdo do grau de sedagdo
Foi avaliado mediante escore, onde: (0) completamente acordado, alerta, capaz de

levantar e caminhar; (1) fica em pé, mas cambaleia quando tenta caminhar; (2) quando
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estimulado é incapaz de ficar em pé, mas deita em decubito esternal com a cabeca levantada;
(3) capaz de levantar a cabeca quando estimulado, mas repousa com a cabeca baixa em
decubito esternal; (4) sonolento e ndo responsivo a toques leves (Slingsby et al., 1998).

As mensuracdes dos escores de dor e de sedacdo foram realizadas pelo mesmo
avaliador que desconhecia o grupo ao qual o animal pertencia. O avaliador foi treinado
previamente participando de estudos clinicos de avaliacdo de dor pds-operatoria em gatos,
empregando escalas subjetivas para avaliacdo de dor na espécie, além de discussdes clinicas
detalhadas, visando o maior detalhamento dos sinais comportamentais demonstrados pelo
animal com diferentes graus de desconforto.

A sequéncia experimental esta representada graficamente na Figura 2.

Cuidados pos-operatdrios

No periodo pés-operatério foi realizada antibioticoterapia com enrofloxacina (5mg kg™ a
cada 12 horas, Baytril, Bayer), por via subcutanea (SC), além da realizagdo de curativo local,
com limpeza da ferida cirurgica, duas vezes ao dia, com solugéo fisiologica durante dez dias.

O tratamento com tramadol e/ou meloxicam, nas primeiras 24 horas apos a extubacéo
traqueal, foi administrado de acordo com a avaliacdo feita pela EAVID e ECV. Apds esse
periodo, foi prescrito tramadol (2mg kg™ a cada 12 horas) e meloxicam (0,1mg kg™ a cada 24

horas) ambos para uso oral, na residéncia do proprietario do animal, durante 5 dias.

Analise Estatistica
O tamanho amostral foi estimado em um ndmero minimo de dez animais por grupo,
para um poder de teste de 80% e nivel alfa de 5%, em identificar diferencas entre os grupos

tratados em relagdo ao grupo controle de pelo menos 30%.
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Os dados foram submetidos aos testes de normalidade Shapiro-Wilk e Kolmogorov—
Smirnov para identificar a sua distribuicdo. Para comparacdo dos dados demograficos (peso,
idade, tempo cirdrgico, tempo de extubucdo e tempo de recuperacdo pds-anestésica) foi
empregada analise de variancia (ANOVA), seguindo-se o teste de Tukey. Os escores obtidos da
avaliacdo do grau de analgesia e de sedagdo foram avaliados pelo teste de Kruskall-Wallis para
comparacédo das diferencas entre os grupos ao longo do tempo, enquanto o teste de Friedman foi
empregado para comparar as diferencas ao longo do tempo dentro de cada grupo. A necessidade
de analgesia suplementar foi avaliada pelo teste de Kruskall-Wallis, seguindo-se o pos-teste de
Dun. Quando diferencas significativas foram detectadas, foi empregado o pds-teste de Dunn.

As analises foram realizadas em microcomputador padrdo PC empregando-se

programa Graphpad Instat, com nivel de significancia de 5%.

Resultados

Trinta e trés gatas foram selecionadas para participarem do estudo. No entanto, duas delas
ndo concluiram o estudo, pelo fato de exibirem comportamento agressivo e uma delas ndo foi
encaminhada para o procedimento cirargico, devido gestacdo confirmada pela ultrassonografia.

N&o houve diferenca entre os tratamentos em relacdo ao peso corpéreo, idade, tempo
cirargico e tempo de extubacdo pds-anestesica (Tabela 1).

Os escores de dor e de sedacdo ndo diferiram entre os grupos ao longo do tempo. Na
comparagdo entre momentos, os escores de dor (EAVID e ECM adaptada) foram superiores em
relacdo ao basal nas primeiras 4 horas ap0s a extubacdo traqueal, em todos os tratamentos,
independente do método empregado para avaliacdo da dor (Figuras 3 e 4). Os escores de sedacdo
foram superiores em relacéo ao basal nas primeiras 2 horas apds a extubagdo traqueal em todos 0s

grupos (Figura 5).
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Com relacédo a analgesia de resgate, nos grupos tratados com acupuntura (LA e EA) a
necessidade de suplementacdo analgésica pos-operatoria foi significativamente inferior (P =
0.0026) em relacdo ao grupo controle (Tabela 2). Ademais, 0 uso do meloxicam foi necessario

apenas em dois animais (totalizando 8 doses) do grupo controle.

Discussao

Esse € o primeiro estudo que comparou a eficiéncia analgésica do uso adjuvante de
LA a EA para o controle da dor pos-cirdrgica em gatos. Os resultados do atual estudo
demonstraram que a aplicacdo pré-operatdria de ambas as técnicas de acupuntura possibilitou
a reducdo no requerimento de analgesia suplementar no periodo pés-cirurgico, corroborando
estudos prévios desenvolvidos no homem e em animais (Kotani et al., 2001; Gakiya et al.,
2011; Taffarel et al., 2013).

O efeito analgésico mediado pela acupuntura esta intimamente relacionado aos pontos
estimulados. No atual estudo, os acupontos estimulados foram selecionados com base em
relatos prévios que confirmaram o potencial analgésico dos pontos E36 e BP6 para o controle
da dor aguda pds-operatoria (Sim et al., 2002; Cassu et al., 2012; Erthal et al., 2013).

A dor decorrente da OSH esta associada a ativacdo das vias nociceptivas somaticas e
viscerais (Kotani et al. 2001; Groppetti et al., 2011). Do ponto da MTO, a dor incisional ¢é
causada pela estagnacdo de energia e de sangue, enquanto a dor visceral estd associada,
sobretudo, a deficiéncia de energia ou sangue (Feng et al., 2012). O estimulo combinado dos
acupontos E36 e BP6 é capaz de promover o aumento da circulacdo do sangue e da energia,
além de desencadear efeito anti-inflamatério e analgésico (Hu et al., 2014), reduzindo a dor
pos-cirurgica.

Além da escolha dos acupontos, outros fatores que podem interferir na resposta

analgésica sdo as caracteristicas dos estimulos aplicados. No tratamento com EA, ha
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evidéncias de efeito analgésico mais favoravel com emprego do modo denso-disperso e
frequéncia mista (baixa e alta), conforme empregado no atual estudo. O uso da frequéncia
mista favorece a liberagdo de diferentes opioides enddgenos (Han et al., 1980). Huang et al.
(2000) demonstraram que o uso de EA com baixa frequéncia (2 Hz) acelera a liberacéo
central de encefalina e 3 endorfina, enquanto com alta frequéncia (100 Hz), induz a liberagéo
de dinorfina na medula espinhal. Na terapia com LA, o uso do laser infravermelho com
comprimento de onda entre 650 a 1000 nm apresenta profundidade de penetracéo de 2 a 3 mm
(Stolik et al., 2000), sendo capaz de desencadear a sensagéo de DeQi, que representa um fator
determinante para o efetivo estimulo do acuponto (Litsher, 2012). Adicionalmente, a
intensidade da radiacdo aplicada também pode interferir no efeito analgésico. Estudos clinicos
relataram analgesia satisfatoria apds tratamento com laser infravermelho, empregando-se
radiacBes de intensidades variando entre 3 a 10 J/cm?(Baxter et al., 1999, Taffarel et al.,
2013). Dessa forma, as caracteristicas da radiacdo (comprimento de onda de 904 nm;
intensidade de 3 J/cm?) empregada no atual estudo podem ter contribuido para o efeito
analgésico.

O exato mecanismo de acdo exercido pela acupuntura no controle da dor, ainda
permanece sem completo esclarecimento. Alguns estudos concordam com a teoria classica do
“portdo de controle”, desenvolvida por Melzak e Wall (1965), na qual o estimulo
proporcionado pelas agulhas intradérmicas é capaz de ativar as fibras nervosas de maior
calibre (fibras AB), de modo a alterar a percepcdo da dor na medula espinhal, favorecendo a
reducdo do estimulo doloroso transmitido pelas fibras nervosas delgadas, como as fibras C.
Além disso, existem evidéncias de que a insercao das agulhas nos acupontos é capaz de ativar
0 sistema inibitério da dor na medula espinhal, tronco cerebral e outras areas do sistema
nervoso central, como o talamo, 3° ventriculo do mesencéfalo, diencefalo, hipotalamo e

hipdfise (Kho et al., 1997). Adicionalmente, a liberacdo de opioides endogenos, como as
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endorfinas, encefalinas e dinorfinas também contribuem no efeito analgésico mediado pela
acupuntura (Han et al., 1980) Além dos peptideos opioides, outros fatores analgesicos
neurogquimicos estdo envolvidos no mecanismo de agdo da acupuntura como a serotonina,
norepinefrina, dopamina, acetilcolina, acido gama-aminobutirico, substancia P, glutamato,
AMP ciclico, ions célcio e canabinoides enddgenos (Han et al., 1980; Chen et al., 2009).

Respostas neuroendocrinas semelhantes tém sido relatadas com o estimulo de
acupontos pelo laser infravermelho de baixa intensidade. A radiacdo emitida pelo laser de
baixa intensidade é capaz de penetrar na pele ente 2 a 5 mm de profundidade, de modo que os
acupontos sdo estimulados de maneira similar ao processo do agulhamento (Lin et al., 2012).
Estudos recentes tém demonstrado que a aplicacdo do laser em pontos de acupuntura é capaz
de estimular o sistema inibitorio descendente, resultando em efeito analgésico (Shatskaia et
al., 1992; Erthal et al. 2013) demonstraram o envolvimento dos peptideos opioides endogenos
e do sistema serotoninérgico no efeito antinociceptivo mediado pelo estimulo com laser no
acuponto E36 de ratos.

Dessa forma, sugere-se que no atual estudo, ambos os tratamentos efetuados com
acupuntura (EA e LA) foram capazes de potencializar a analgesia mediada pelo tramadol,
cujas propriedades analgésicas sdo atribuidas aos mecanismos opioides e a inibicdo da
recaptacdo da serotonina e noradrenalina (Murthy et al., 2000). Contudo, vale ressaltar que
apesar da semelhanca nos resultados analgésicos obtidos com nos grupo tratados com
acupuntura, do ponto de vista clinico, a técnica de LA apresenta vantagens evidentes com
relacdo a EA, visto que ndo € invasiva e ndo provoca nenhum tipo de desconforto no paciente.
Além disso, o tempo de aplicacdo é muito mais rapido, contribuindo para diminuir a agitagdo
dos animais em tratamento, de modo que a aplicacdo de LA pode ser feita no animal
consciente, dispensando a necessidade de sedagé@o, sendo este mais um fator positivo da

técnica, quando comparada a EA.
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Contudo, apesar da acupuntura ter favorecido a reducdo no consumo de analgésicos no
periodo pos-operatorio, 0s escores de dor ndo variaram entre os tratamentos. Esse resultado
provavelmente estd associado ao maior consumo de analgésicos no grupo controle, que
permitiu a reducdo nos escores de dor e, consequentemente, mascarou as diferencas entre 0s
grupos. A necessidade de suplementacdo analgésica foi observada nas primeiras 4 horas apos
a cirurgia, sendo efetuada em 10%, 20% e 50% dos animais dos grupos LA, EA e Controle,
respectivamente. Em estudo semelhante, foi relatada necessidade de suplementacéo
analgesica pés-cirurgica em 50% das gatas encaminhadas para OSH tratadas com tramadol no
periodo pré-operatério (Brondani et al., 2009).

Paralelamente, a avaliacdo da dor em animais € uma tarefa dificil, devido a
incapacidade de comunicacao verbal entre o avaliador e seu paciente. A EAVID é uma escala
intervalar e consagrada pela comunidade cientifica para avaliagio da dor em gatos
(Cambridge et al., 2000). No entanto, a ECM € a unica escala validada para avaliacdo de dor
aguda em felinos até o momento atual (Brondani et al., 2011; Brondani et al., 2013). Dessa
forma, buscamos empregar as escalas mais adequadas para a avaliagdo da dor, visando
minimizar possiveis interferéncias no reconhecimento do desconforto no animal. Além disso,
todos os animais foram operados pelo mesmo cirurgido e a mensuragéo da dor foi realizada
pelo mesmo observador, que desconhecia os tratamentos empregados. No entanto, ndo foi
possivel a deteccdo de diferengas nos escores de dor entre 0s grupos com nenhuma das escalas
empregadas. Estudos prévios desenvolvidos em gatos também relataram falha na deteccdo de
diferengas entre os grupos utilizando a EAVID (Tobias et al. 2006; Benito-de-la-Vibora et al.,
2008) e a ECM (Evangelista et al., 2014). E possivel que a inclusdo de um grupo controle
negativo, sem o uso de analgésicos no periodo pré-operatério, pudesse revelar mais diferencas
nos escores de dor. No entanto, por questdes éticas esse grupo ndo foi incluido no estudo,

além do fato de que varios estudos prévios ja demonstraram que a dor € uma ocorréncia
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frequente apds a OSH em gatas (Lascelles et al. 1995; Slingsby and Waterman-Pearson 1998;

Brondani et al., 2011; Brondani et al., 2013).

Conclusdes
O tratamento adjuvante com aplicacdo pré-operatoria de laser ou estimulo elétrico nos
pontos de acupuntura estdmago 36 (E36) e baco-pancreas 6 (BP6), bilateralmente reduz o

requerimento de analgesia suplementar pos-operatdria em gatas submetidas a OSH.
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492 Tabelal
493  Dados demograficos e peri-operatérios de gatas submetidas a ovariosalpingohisterectomia

494  tratadas com laser acupuntura (LA, n=10), eletroacupuntura (EA, n=10) ou sem tratamento com

495  acupuntura (Controle, n=10).

496
LA EA Controle Valor de P
Peso (kg)" 2,620,6 2,50,7 2,80,4 0,5489
Idade (meses) * 26+16 23+16 28+18 0,7727
Tempo cirdrgico (min) * 11+4 13+4 1243 0,6027
Tempo de extubacio (min) * 12+7 13+11 1248 0,9671
Tempo de recuperacdo(min) * 3917 4016 36%9 0,7745
497

498  "Valores expressos em média e desvio padréo

499
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Tabela 2
Numero de resgates de analgesia realizados no periodo pos-operatério de gatas submetidas a
ovariosalpingohisterectomia tratadas com laser acupuntura (LA, n=10), eletroacupuntura (EA,

n=10) ou sem tratamento com acupuntura (Controle, n=10).

Tempo apos a extubacdo traqueal (h)

Grupos 0,5 1 2 4 8 12 18 24 Total
LA 1 17
EA 1 1 2"
Controle 1 3 2 2 8

#Diferenga significativa em relacdo ao grupo controle (Kruskal-Wallis, P = 0,0026)
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Figuras

BP6

Fig. 1. Localizacdo dos acupontos estdmago 36 (E36) e baco pancreas 6 (BP6) no gato.

E36
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Fig. 2. Sequéncia experimental utilizada em gatas submetidas a ovariosalpingohisterectomia

tratadas com laser acupuntura (LA, n=10), eletroacupuntura (EA, n=10) ou sem tratamento

com acupuntura (Controle, n=10).
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Fig. 3. Medianas e intervalos semi-quartis dos escores de dor avaliados pela Escala Analdgica
Visual Interativa e Dindmica (EAVID) de gatas submetidas a ovariosalpingohisterectomia
tratadas com laser acupuntura (LA, n=10), eletroacupuntura (EA, n=10) ou sem tratamento

com acupuntura (Controle, n=10).
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534

535 Fig.4. Medianas e intervalos semi-quartis dos escores de dor avaliados pela Escala de
536 Composta Multidimensional- UNESP Botucatu (ECM) adaptada de gatas submetidas a
537  ovariosalpingohisterectomia tratadas com laser acupuntura (LA, n=10), eletroacupuntura (EA,
538 n=10) ou sem tratamento com acupuntura (Controle, n=10).

539



37

| #

BLA
OEA

HE Controle

Escore de Sedagdo

basal 0,5 1 2 4 8 12 18 24

tempo apdsa extubagdotragueal (h)

*Aumento significativo em relagdo aos valores basais (teste de Friedman, P <0,03)

540
541 Fig.5. Medianas e intervalos semi-quartis dos escores de sedacdo de gatas submetidas a
542  ovariosalpingohisterectomia tratadas com laser acupuntura (LA, n=10), eletroacupuntura (EA,

543  n=10) ou sem tratamento com acupuntura (Controle, n=10).
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APENDICE 1 - ESCALA DE COMPOSTA MULTIDIMENSIONAL-UNESP -
BOTUCATU ADAPTADA PARA AVALIACAO DE DOR EM GATOS (Brondani et al.,

2011)

Fator 1: Alteracdo Psicomotora

(0) Normal — [qualquer posicéo, aparéncia de conforto, misculos relaxados]

(1) Rigida - [decubito lateral, patas estendidas em posicéo fixa]

(2) Tensa - [Qualquer posicéo, o animal aparenta estar amedrontado, relutante em se mover, musculatura tensa]
Postura (3) Diferentes posturas na tentativa de encontrar uma posigéo confortavel

(0) Adormecido ou acordado e quando estimulado interessado no ambiente
(1) Adormecido ou acordado e quando estimulado desinteressado no ambiente

Conforto (2) Agitado, desconfortavel, inquieto (levanta e deita continuamente)
(0) Normal
(1) Menor quantidade de movimentos
Movimento (2) Relutancia em se mover

(3) Frequente alteragéo de posi¢do

Assinale a presenca dos estados mentais relacionados abaixo:

A) Satisfeito: interessado no ambiente, interagdo positiva com o avaliador, responsivo, alerta, ndo agressivo
B) Desinteressado: ndo interage com o avaliador

C) Indiferente: ndo responsivo ao ambiente

D) Nervoso e/ou Ansioso e/ou Assustado (tendéncia a se esconder ou tentar fugir)

E) Agressivo

Estado
Mental (0) Presenca do estado mental A

(1) Presenca de 1 dos estados mentais B, C, D ou E

(2) Presenca de 2 dos estados mentais B, C, D ou E

(3) Presenca de 3 ou de todos os estados mentais B, C, D ou E

Assinale a presenga dos comportamentos descritos abaixo:
e  Movimenta a cauda rdpido e continuamente
e  Estende e contrai as patas traseiras
Miscelania de Presenca de olhos parcialmente fechados
Comportament | e Lambe a éarea da ferida e/ou usa a boca e os dentes na area da ferida
0s

(0) Todos os comportamentos acima relacionados estdo ausentes
(1) Presenca de 1 dos comportamentos acima relacionados
(2) Presenca de 2 dos comportamentos acima relacionados
(3) Presenga de 3 dos comportamentos acima relacionados

Fator 2: Comportamento de Proteg&o Interagdo — Resposta ao Toque

(0) Sem resposta ou nenhuma alteragdo em relagdo a resposta a palpagdo do local da ferida cirdrgica pré-
procedimento.

(1) Quando a ferida é tocada- ndo responde
Quando a ferida é pressionada — retrai-se e pode vocalizar

Palpacgéo da (2) Quando a ferida é tocada- retrai-se e pode vocalizar

Ferida Cirurgica Quando a ferida é pressionada- esquiva-se e vira a cabega em diregéo a ferida, podendo vocalizar e/ou tentar
morder

(3) Quando a ferida é tocada ou pressionada — esquiva-se e vira rapido e intensamente a cabega em diregao a ferida,
podendo vocalizar e/ou tenta morder

(4) Quando o avaliador se aproxima para palpar- vocaliza e/ou tenta morder

Palpagéo do (0) Tensdo abdominal ausente ou nenhuma alteragdo em relagdo a resposta do animal a palpagdo do abdome e
Abdomen e flanco pré-procedimento

Flanco (1) Tenséo abdominal presente, podendo vocalizar ou tentar morder quando o abdome e/ou flanco séo palpados
(2) Quando o avaliador se aproxima para palpar — vocaliza e/ou tenta morder.

Fator 3: Expressdo da dor

(0) Néo vocaliza, ronrona quando tocado; Mia interagindo com o avaliador
(1) Vocaliza quando o avaliador se aproxima e acalma quando tocado

(2) Vocaliza quando o avaliador se aproxima e ndo acalma quando tocado
(3) Vocaliza espontaneamente (geme ou rosna ou sibila ou ronrona)

Vocalizagédo
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veterinary research that publishes original papers and reviews on all aspects of
veterinary science. Contributions reporting investigative work in the scientific
disciplines involving veterinary species are particularly welcome where they make a
significant contribution to the field. The Editors will be pleased to consider
suggestions for Special Issues on subjects of topical importance. The journal also
publishes Guest Editorials and occasionally Personal Views, but does not have a
Letters section. Book Reviews are published on-line.

Types of paper

Manuscripts may describe original work in a Full Paper (Original Article) or a Short
Communication, or may form a Review of the existing state of knowledge on a
particular aspect of veterinary science. Reviews should, in general, be written in
support of original investigations. Case Reports are not published.

Reporting Standards

The Editors and reviewers use several published guidelines for reporting standards
(see Appendix below). Conforming to these reporting standards allows the Editors
and reviewers to assess the quality and originality of submissions and offers readers
sufficient information to judge the relevance of the work in an appropriate context.
Omission of requirements specified in the relevant guidelines for reporting standards
may lead to rejection of a manuscript. For further information, please see The
Veterinary Journal (2010) 184, 249-250 (view article).

g Before You Begin

Ethics in publishing

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics andhttp://www.elsevier.com/journal-
authors/ethics.

Animal welfare

Where animals have been used in a study, the institutional ethical or animal welfare
Authority under which the work was conducted must be stated, along with the
specific authorisation reference number and the date of approval. Such studies must
meet Animals in Research: Reporting In Vivo Experiments (ARRIVE) guidelines
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(view article). The Veterinary Journal will reject any paper where there is reason to
believe that animals have been subjected to unnecessary or avoidable pain or distress.
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Submission declaration and verification
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academic thesis or as an electronic preprint,
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Changes to authorship

This policy concerns the addition, deletion, or rearrangement of author names in the
authorship of accepted manuscripts:

Before the accepted manuscript is published in an online issue: Requests to add or
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data; in the writing of the report; and in the decision to submit the article for
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After acceptance, open access papers will be published under a noncommercial
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Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-
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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.

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
athttp://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 TVJ'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.


http://www.elsevier.com/openaccesspricing
http://webshop.elsevier.com/languageediting/
http://support.elsevier.com/
http://www.elsevier.com/locate/languagepolishing
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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 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/ytvijl.

n 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.
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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:

o 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.


http://cdn.elsevier.com/promis_misc/TYJVL_Model_FLA_edited_ajh_201212.docx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_SCO_edited_ajh_201212.dotx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_Review_article_edited_ajh_201212.docx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_GE_201212.docx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_PV_201212.docx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_PV_201212.docx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_FLA_edited_ajh_201212.docx
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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 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 TVJformat 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 TVJ. The length of the Personal View must be agreed with the Editors in
advance of submission.

Book reviews


http://cdn.elsevier.com/promis_misc/TYJVL_Model_SCO_edited_ajh_201212.dotx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_Review_article_edited_ajh_201212.docx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_GE_020813.docx
http://cdn.elsevier.com/promis_misc/TYJVL_Model_PV_201212.docx
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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.

e 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.

e 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.
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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 of 531 x
1328 pixels (h x w) or proportionally more. The image should be readable at a size of
5 x 13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS,
PDF or MS Office files. Seehttp://www.elsevier.com/graphicalabstracts for
examples.

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


http://www.elsevier.com/graphicalabstracts
http://webshop.elsevier.com/illustrationservices/ImagePolishing/gap/requestForm.cfm
http://www.elsevier.com/highlights
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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 r as in r = 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 q 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 ("...")
guotation marks should be avoided.


http://www.hoddereducation.co.uk/Title/9781853156243/Units,_Symbols,_and_Abbreviations,_Sixth_edition.htm
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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

(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£E5001' 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


http://www.wava-amav.org/Downloads/nav_2005.pdf
http://uk.reuters.com/business/currencies
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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:

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

e Save text in figures as "graphics" or enclose the font.

e 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 TVJ 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.
e Submit each illustration as a separate file.
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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
seehttp://www.elsevier.com/artworkinstructions.

Please note: Because of technical complications that can arise by converting color
figures to 'gray scale' (for the printed version should you not opt for color in print)
please submit in addition usable black and white versions of all the color illustrations.
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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 URLSs 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 using 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/support/rmstyles.asp). 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
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described in this Guide. The process of including templates in these packages 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


http://open.mendeley.com/use-citation-style/the-veterinary-journal
http://citationstyles.org/
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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 Veterin 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.J., Blomme, E.A.G., Lai-Zhang, J.,
Kempf, D.J., 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.

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
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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:

e 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 reproduction in black-and-white, please supply black-and-white versions of the
figures for printing purposes.

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

u 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 medium for citing a document,
particularly 'Articles in press' because they have not yet received their full
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bibliographic information. Example of a correctly given DOI (in URL format; here an
article in the journal Physics Letters B):
http://dx.doi.org/10.1016/j.physletb.2010.09.059

When you use a DOI to create links to documents on the web, the DOIs are
guaranteed never to change.

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
onScienceDirect. 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).

E’ Auther Inquiries

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.
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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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