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RESUMO 

O objetivo do estudo foi avaliar os efeitos clínicos da acepromazina na forma 

isolada ou em associação à duas doses de xilazina pela via intravenosa (IV) em asininos 

tipo Nordestino.  

Em um estudo prospectivo, encoberto e cruzado-aleatório, sete fêmeas sadias (6 

± 1 anos; 150,2 ± 18,05 kg) receberam quatro tratamentos: 1) Acepromazina 0,05 mg/kg 

IV seguida de solução salina após 15 minutos (AS), 2) Solução salina seguida de xilazina 

0,5 mg/kg 15 minutos após (SX0,5), 3) Acepromazina seguida de xilazina 0,25 mg/kg 15 

minutos após (AX0,25), 4)Acepromazina seguida de xilazina 0,5 mg/kg após 15 minutos 

(AX0,5). 

Aferiu-se o grau de sedação pela avaliação de redução da  altura de cabeça (cm) 

em relação ao solo e posterior cálculo da porcentagem (%) com respeito ao valor basal. 

A intensidade da sedação foi também avaliada pelo grau de ataxia, respostas aos estímulos 

sonoro, táteis e visual, e pela escala analógica visual (VAS). As frequências cardíaca e 

respiratória foram mensuradas dois minutos antes do momento T0 (basal) e após 15, 20, 

30, 45, 60, 75 e 90 minutos. A qualidade da sedação foi registrada em vídeo para posterior 

avaliação por três observadores externos com experiência em avaliação de sedação em 

cavalos e asininos As variáveis foram submetidas ao teste de normalidade de Shapiro-

Wilk. Variáveis com distribuição estatística paramétrica incluíram frequências cardíaca e 

respiratória (𝑥̅ ± dp). As variáveis de qualidade de sedação tiveram distribuição estatística 

não paramétrica e foram submetidas aos testes de Kruskal-Wallis e de comparações 

múltiplas de Dunn’s [mediana (valor mínimo, valor máximo)].  

Para análise das vídeos, os observadores tiveram os valores de ataxia, assim como a 

somatória para os cinco estímulos (Sonoro e tatéis e visual) somados e divididos, e foram 

expressos em média dos 3 avaliadores, valores mínimos e máximos. Para todos os testes 

admitiu-se p < 0,05. 

O grau de ataxia e o VAS apresentaram aumento nos momentos T20 e T30 nos 

tratamentos SX0,5, AX0,25 e AX0,5. 
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A frequência cardíaca apresentou redução significativa logo após o momento T15 

para os tratamentos que continham xilazina sendo 37 ± 5, 38 ± 8 e 34 ± 7 

batimentos/minuto respectivamente aos tratamentos SX0,5, AX0,25 e AX0,5. 

A frequência respiratória também apresentou diminuição nos momentos T15, T30, 

T60 e T75 para AS; T20, T30 e T45 para SX0,5; T15, T20, T30, T45, T60, T75 e T90 

para AX0,25 e AX0,5. 

Conclui-se que o uso isolado de acepromazina não produziu efeitos sedativos, 

assim como sua administração prévia 15 minutos às dose de xilazina a 0,25 e 0,5 mg/kg 

não potencializou seus efeitos sedativos. Essa combinação de acepromazina e xilazina na 

dose de 0,25 mg/kg pode não ser adequada sob circunstâncias clínicas de sedação, ainda 

que para procedimentos curtos e minimamente invasivos. 

Palavras-chave: tranquilização, sedação, fenotiazínico,  jumentos, equidae, 

Agonistas de Receptores Adrenérgicos alfa 2. 
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ABSTRACT 

The objective of the study was to evaluate the clinical effects of acepromazine 

alone or in combination with two doses of xylazine intravenously (IV) in “Nordestino” 

type donkeys. 

In a prospective, overt and cross-randomized study, seven healthy females (6 ± 1 

years, 150.2 ± 18.05 kg) received four treatments: 1) Acepromazine 0.05 mg / kg IV 

followed by saline after 15 minutes (AS), 2) Saline followed by xylazine 0.5 mg / kg 15 

minutes after (SX0.5), 3) Acepromazine followed by xylazine 0.25 mg / kg 15 minutes 

after (AX0.25), 4) Acepromazine followed by xylazine 0.5 mg / kg after 15 Minutes 

(AX0.5). 

The degree of sedation was assessed by the evaluation of head height reduction 

(cm) in relation to the ground and subsequent calculation of the percentage (%) with 

respect to the baseline value. The intensity of sedation was also assessed by the degree of 

ataxia, responses to sound, tactile and visual stimuli, and visual analogue scale (VAS). 

Cardiac and respiratory rates were measured two minutes before T0 (baseline) and after 

15, 20, 30, 45, 60, 75 and 90 minutes. The quality of the sedation was recorded in video 

for later evaluation by three external observers with experience in sedation evaluation in 

horses and donkeys. The variables were submitted to the Shapiro-Wilk normality test. 

Variables with parametric statistical distribution included cardiac and respiratory rates  

(𝑥̅ ± dp). The sedation quality variables had a nonparametric statistical distribution and 

were submitted to Kruskal-Wallis tests and Dunn's multiple comparisons [median 

(minimum value, maximum value)]. For the analysis of the videos, the observers had the 

values of ataxia, as well as the sum of the five stimuli (sound and tattoos and visual) 

summed and divided, and were expressed as mean of the three evaluators, minimum and 

maximum values. For all tests, p <0.05 was accepted. 

The degree of ataxia and VAS increased in T20 and T30 times in treatments SX0.5, 

AX0.25 and AX0.5.The heart rate showed a significant reduction shortly after the T15 

moment for treatments containing xylazine being 37 ± 5, 38 ± 8 and 34 ± 7 beats / minute, 

respectively, for treatments SX0,5, AX0,25 and AX0,5.The respiratory rate also showed 

a decrease at moments T15, T30, T60 and T75 for AS; T20, T30 and T45 for SX0.5; T15, 

T20, T30, T45, T60, T75 and T90 for AX0.25 and AX0.5.  
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It is concluded that the use of acepromazine alone did not produce sedative effects, as did 

its previous administration of 15 minutes at xylazine dose at 0.25 and 0.5 mg / kg did not 

potentiate its sedative effects. 

This combination of acepromazine and xylazine at the dose of 0.25 mg / kg may 

not be feasible under clinical circumstances of sedation, although for short and minimally 

invasive procedures. 

Keywords: tranquilization, sedation, phenotiazine, donkeys, equidae, Adrenergic 

Alpha 2 Receptor Agonists. 
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CAPÍTULO 1 

INTRODUÇÃO E JUSTIFICATIVA 

Atualmente reconhece-se que asininos possuem suas características próprias 

farmacológicas que os diferenciam dos equinos (1, 2).A extrapolação de doses de 

fármacos recomendados para equinos é comum, o que pode produzir uma sedação 

inadequada em asininos submetidos a procedimentos diagnósticos ou cirúrgicos, devido 

a intolerância a estímulos sonoros, táteis ou nociceptivos, tais procedimentos podem se 

tornar excessivamente  perigosos para a equipe e para os próprios animais. Além disso, 

sedação profunda com significativo abaixamento de cabeça e ataxia excessiva, podem ser 

considerados efeitos adversos quando se realizam procedimentos em posição 

quadrupedal. Assim, como demonstrado em cavalos, um protocolo de sedação confiável, 

onde a altura da cabeça em relação ao solo é ≥ 50 % é essencial (3). 

A sedação em asininos  é obtida principalmente pela administração de agonistas 

α2 adrenérgicos. Associações com outros fármacos são populares em equinos, e objetivam 

potencializar os efeitos sedativos (4). A sedação produzida pelos α2 agonistas resultam 

em  abaixamento de cabeça, redução de consciência, ptoses palpebral e labial e ataxia (5).  

A avaliação de sedação em equinos atualmente é padronizada (3, 6). Contudo, em asininos 

esta avaliação é difícil, pois sistemas de escores para esta espécie não foram ainda 

validados (7).  

A associação de xilazina e acepromazina é comumente empregada para sedação 

em equinos (8). Em asininos, a xilazina pela via IV na dose de 0,5 a 1,1 mg/kg produz 

efeitos sedativos e antinociceptivos mecânicos (7, 9, 10). A acepromazina tem sido 

utilizada com sucesso para premedicação em asininos (11, 12), não demonstrando efeitos 

antinociceptivos (9, 13). Seus benefícios incluem efeitos antiarrítmicos, diminuição na 

mortalidade anestésica (14, 15), melhora na oxigenação sanguínea (16) e prevenção de 

efeitos cardiovasculares ligados aos agonistas α2, como hipertensão e bradicardia (17), 

podem justificar esta associação de fármacos em asininos. 

Ao conhecimento do autor, nenhum estudo associando-se acepromazina com 

xilazina para premedicação em asininos foi reportado. Assim, este estudo objetivou a 

avaliação dos efeitos sedativos e cardiorrespiratórios após a administração intravenosa de 

acepromazina e sua associação com diferentes doses de xilazina em asininos. 
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REVISÃO DE LITERATURA 

Os asininos (Equus asinus) oferecem evidências genéticas de que sua 

domesticação data de aproximadamente 5.000 anos atrás por povos nômades do norte do 

Saara africano (18). Sendo animais adaptados a ambientes áridos desempenhavam 

atividades e sobreviviam em regiões onde o cavalo não podia fazê-lo (19). Nos dias atuais 

ainda são utilizados como forma de transporte e trabalho de tração na agricultura (20). De 

acordo com a “Food and Agriculture Organization of the United Nations” em 2014, 

estimou-se haver mais de 44 milhões de asininos no mundo, na América latina esse 

número é de quase 3 milhões (21). No Brasil, segundo o IBGE o número efetivo de 

asininos no final do ano de 2012 era de 902.716 cabeças, sendo que somente a região 

Nordeste alocava 90% destes animais (22). 

Até pouco tempo os asininos eram erroneamente comparados com cavalos 

pequenos e as doses de fármacos eram frequentemente extrapoladas desta espécie (19). A 

escassez de estudos das variações na abordagem terapêutica da espécie asinina pode ser 

justificada pela sua importância econômica reduzida para a indústria farmacêutica, em 

contraste com a espécie equina  (1). Sendo assim, a falta de informação científica acerca 

dos efeitos dos fármacos nos asininos é um fator que contribui para que veterinários não 

os tratem como uma espécie de características próprias (7).  

Atualmente já é aceito que os asininos possuem diferenças fisiológicas quando 

comparados aos cavalos, como por exemplo a manutenção do volume sanguíneo com até 

20% de desidratação (23), tipos de fibra muscular esquelética (24), , fenótipos de 

hemoglobina (26). 

Por serem adaptados a condições áridas os asininos possuem mecanismos de 

balanço hidroeletrolítico diferente quando comparado a equinos, além de aparentemente 

biotransformarem mais rapidamente certos fármacos. A soma destes dois fatores faz com 

que os asininos possam necessitar de diferentes  doses e  intervalos de administração para 

manter concentrações eficazes de sedativos como agonistas α 2 (28). 
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Existem diferenças farmacocinéticas quanto à biotransformação de fármacos 

como antibióticos, antiparasitários e anti-inflamatórios não esteroidais (2), agonistas α2 

e opioides (29, 30), éter gliceril guaiacol (31) e cetamina (32). Logo, a extrapolação das 

doses de fármacos normalmente utilizadas em cavalos, pode ser uma forma perigosa de 

utilização, seja por redução de ação farmacológica, resultado clínico adverso e efeito 

tóxico ou letal (33-35).  

Muitas vezes, em condições a campo, a disponibilidade de equipamentos 

anestésicos é limitada. Sendo assim, a utilização de fármacos que produzem efeitos 

sedativos adequados torna-se essencial. O sedativo ideal proporciona sedação e analgesia 

adequadas, sem quaisquer efeitos adversos, minimizando o risco para o animal e os 

operadores (30). 

Recentemente, estudos sobre sedação em posição quadrupedal foram publicados 

em equinos e asininos (36, 37). A tendência atual de sedação visa utilizar uma ‘anestesia 

balanceada’ ou associações de diferentes fármacos para a sedação, desta forma, 

potencializando os efeitos desejados e diminuindo as doses de fármacos e seus efeitos 

adversos (38). Além dos custos elevados de uma anestesia geral (39) e da alta taxa de 

mortalidade em equinos (14), a sedação minimiza a depressão cardiorrespiratória causada 

pelo uso de anestésicos inalatórios (40). Desta forma, caso a analgesia e sedação sejam 

adequadas, diversos procedimentos clínico-cirúrgicos de curta duaração e minimamente 

invasivos podem ser executados com o animal em posição quadrupedal (41). Os 

procedimentos realizados com mais frequência em asininos são orquiectomias,  remoção 

de pequenos tumores, suturas de pele, grosa dos dentes e tratamentos de afecções podais. 

Estes procedimentos podem ser executados sem anestesia geral caso a analgesia e sedação 

fornecidas sejam eficientes (30). 

Embora os agonistas α2 não sejam licenciados para asininos, estes são 

amplamente utilizados nesta espécie, entre eles xilazina (7, 9, 10, 42), detomidina (29, 

30, 43), romifidina (44), medetomidina e dexmedetomidina (10).  

Os fármacos desta classe são empregados rotineiramente pelas suas características 

sedativas e analgésicas como medicação pré-anestésica em equinos (5, 45, 46), sendo a 

xilazina o agente mais utilizado em protocolos de sedação (8). 
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Doherty e Valverde (47) recomendam em asininos a utilização de doses de 

agonistas α2 “significantemente maiores” que as administradas em equinos. Bidwell (49) 

recomenda xilazina na dose de 0,8 mg/kg, pela via intravenosa, para sedação em asininos. 

Entretanto,  outros estudos reportam doses entre  0,5 e 1,5 mg/kg como adequadas para 

esta espécie (7, 49, 50). 

Agonistas α 2 atuam em adrenoreceptores situados na membrana celular, 

espalhados perifericamente e no sistema nervoso central (51). Estes são subdivididos em 

α 1 e 2 (a, b e c) (52, 53). A ação sedativa se dá por ativação do subtipo α2a localizados 

no locus coeruleus (54), enquanto que a ação analgésica é mediada por meio da ativação 

dos mesmos receptores nas vias descendentes da medula espinhal, os quais modulam os 

estímulos nociceptivos (55). A ativação dos receptores α 2b na musculatura vascular lisa 

promove hipertensão periférica (56). Os receptores α 2c são responsáveis por efeitos 

comportamentais e nas funções complexas de memória (57, 58).  

Os agonistas α2 possuem afinidades diferentes entre receptores α 2 e 1. A xilazina 

possui a menor relação de afinidade entre estes (1:160). Essa relação é de 1:260 para 

detomidina, de 1:340 para romifidina e de 1:1620 para medetomidina e dexmedetomidina 

(5, 60). 

Em cavalos, a sedação por agonistas α2, como a xilazina, produz efeitos de 

abaixamento de cabeça, diminuição da consciência, ptoses palpebral e labial, e ataxia (5). 

Efeitos fisiológicos adversos como bradicardia, bloqueios átrio-ventriculares, 

principalmente de 2º grau, e arritmias, redução do débito cardíaco, aumento da resistência 

vascular periférica, depressão respiratória, diminuição transitória da pressão parcial de 

oxigênio arterial e da motilidade intestinal são reportados (59, 60). 

Acepromazina é o fenotiazínico mais utilizado em equinos (8), e tem sido utilizada 

com êxito na tranquilização de asininos e muares (12, 36). Sua administração facilita o 

manejo do animal em posição quadrupedal por causar redução à estímulos ambientais 

sem a perda de consciência (61). Os efeitos de depressão central das fenotiazinas são 

causados por interações com as vias dopaminérgicas do cérebro, onde bloqueiam 

primariamente os receptores pós-sinápticos de dopamina (D2) no gânglio basal, sistema 

límbico e o sistema de ativação reticular (62, 63). 
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Perifericamente, as fenotiazinas bloqueiam receptores colinérgicos, histaminérgicos e 

adrenérgicos, assim como a atividade ganglionar (63).   

A administração isolada de acepromazina como premedicação diminui a 

mortalidade, e isso deve-se a um “efeito protetor” que pode estar relacionado pela redução 

da pós-carga e das chances de hipoperfusão e hipóxia do miocárdio, além da redução de 

respostas à liberação de catecolaminas de um estímulo agudo (14, 15). Apesar de também 

melhorar a oxigenação arterial durante sedação e anestesia (16) e prevenir os efeitos 

cardiovasculares ligados à agonistas α2, como hipertensão e bradicardia (17), a 

acepromazina diminui o hematócrito em equinos, possivelmente pelo relaxamento 

capsular esplênico (64), além da possibilidadede causar prolapso  e disfunção peniana 

(65, 66). 

 Ao longo do tempo, diversos estudos descreveram os efeitos sedativos da xilazina 

e suas associações a outros fármacos em equinos (67-70), que permitem redução nas 

doses individuais e menor grau ataxia (71). Em asininos esses efeitos foram reportados 

utilizando outros agonistas α2, como detomidina e romifidina (13, 29, 43, 44, 72). Um 

único estudo descreve a sedação utilizando-se xilazina isolada e em associação ao 

butorfanol nesta espécie (7). 

A avaliação de sedação em cavalos é padronizada (3, 6). O grau de sedação é 

mensurado através da observação da posição do nariz em relação à uma escala, onde 0 

representa o solo e 100% a sua posição normal em um animal não sedado. Uma 

diminuição da altura do nariz ≤ 50% indica uma sedação adequada  (3). A qualidade de 

sedação pode ser mensurada por meio de uma escala numérica de 0 à 4, para instabilidade 

postural, ataxia durante movimento, e respostas a estímulos táteis, visual e sonoro. A 

instabilidade postural e ataxia durante o movimento são avaliados por meio da observação 

pontuando-se “0” na ausência de sinais e “4” quando o animal apresenta decúbito. As 

respostas aos estímulos táteis, visuais e sonoros são graduadas na mesma escala, em que 

“0” representa reações intensas e “3” a ausência de respostas (6). 
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Diferentes métodos podem ser utilizados para realizar estes estímulos. Dentre 

estes o uso de lápis ou bastão com um prego rombo em sua extremidade para o estímulo 

tátil nas bandas coronárias e no interior do pavilhão auricular; panos, sacos plásticos ou 

um guarda-chuva para estimulação visual, e estimulação sonora através de batidas das 

palmas atrás do animal, sons metálicos produzidos pelo choque de uma colher em uma 

lata ou a reprodução da gravação de um relincho (6, 72, 73).  

Essas avaliações em asininos são difíceis por não haver métodos validados para 

emprego nesta espécie (7), além de diferenças comportamentais e características estoicas 

comparadas ao cavalo, podem fazer com que a sedação seja demonstrada de forma 

distinta em jumentos (74). Estudos sobre sedação em asininos não seguem um padrão; 

apesar disso, incluem mensuração da altura de cabeça, relaxamento palpebral e labial, 

abaixamento de orelha, reação à estimulos ambientais e grau de  ataxia (7, 13, 30, 43, 44, 

49). Em adição a isto, Lizarraga and Castillo-Alcala (7) avaliaram a qualidade de sedação 

através de uma escala numérica de 0 à 3, onde “0” representa ausência de sedação e “3” 

sedação marcante. 

Embora sejam escassos os estudos sobre os efeitos sedativos causados pela 

administração de um agonistas α 2 e suas associações com outros fármacos em asininos, 

isto não acontece quando o objetivo foi avaliar efeitos antinociceptivos. Para isto, um 

estímulo mecânico foi empregado, sendo esta uma técnica bem estabelecida para este fim 

em equinos (75, 76). Nesta espécie, a hipoalgesia produzida pela xilazina é dose-

dependente e este efeito não diferiu dos encontrados em cavalos (9). Quando comparado 

a outros agonistas α2, quanto a grau geral de hipoalgesia e duração de ação, a xilazina 

obteve resultados similares a medetomidina e dexmedetomidina (10). Sua associação com 

butorfanol nas doses de 30 e 40 µg pela via IV produziram um efeito significativamente 

maior do que quando utilizado de forma isolada na dose de 0,5 mg/kg (7). 

Desta forma, ressaltamos a escassez de estudos sobre a sedação em asininos. 

Sendo de fundamental importância o conhecimento e avaliação dos efeitos da 

combinação de fármacos rotineiramente usados em equinos e extrapolados para esta 

espécie. 
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Introduction 

It is currently accepted that donkeys possess their own pharmacological 

characteristics [1,2]. However, extrapolation of drug doses from horses occurred 

commonly in the past. This habit may produce inadequate sedation in donkeys undergoing 

diagnostic or surgical procedures which may not tolerate external stimuli, being 

dangerous for the staff and the animal itself. Deep sedation with too low height head and 

excessive ataxia may be considered as adverse effects when performing certain standing 

procedures as well. Therefore, as demonstrated in horses, a reliable sedation protocol is 

essential [3]. 

 Sedation in donkeys is based on α2-agonists. Combinations with other drugs are 

popular in the equine, aiming to reduce their adverse effects [4]. Sedative properties 

include decreased consciousness, lowering of the head height, eyelid and lip ptosis and 

ataxia [5]. Whereas in horses evaluation of sedation is nowadays standardized [3,6], 

scoring scales have not been validated yet in donkeys [7].  

Xylazine and acepromazine are very frequently used for sedation and 

tranquilization in the equine [8]. In donkeys, intravenous (i.v.) xylazine (0.5 to 1.5 mg/kg 

bwt) has sedative and mechanical antinociceptive effects [7,9–12]. Acepromazine has 

been successfully used for premedication in donkeys [13,14], without antinociception 

[9,11]. The beneficial properties in horses including antiarrhythmic effects, decreased 

anaesthetic mortality [15,16], improvement of blood oxygenation [17] and prevention of 

the α2-agonists-linked hypertension and bradycardia [18] may justify its combination with 

xylazine in donkeys. While i.v. doses of acepromazine at 0.05 mg/kg bwt produced 

sedation in horses [19,20], this remains questionable in donkeys [9,11].  

To our knowledge, no studies combining acepromazine with xylazine for 

premedication in donkeys have been reported. Therefore, this study aimed to evaluate the 

sedative and cardiorespiratory effects after i.v. administration of acepromazine alone or 

in combination with different low doses of xylazine in donkeys. 
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Material and Methods 

The experiment was approved by the Institutional Ethical Committee (XX). 

 

Study Design 

The study was designed as a randomized, observer blinded cross-over with a washout 

period of one week between each of the four different treatments received for each 

donkey.  

 

Animals  

Seven female, “Nordestino” type donkeys aged 6 ± 1 years and weighing 150 ± 

18 kg were included in the study. The sample size was estimated based on previous studies 

[7,9–12]. All the animals were considered healthy based upon clinical examination and 

laboratory investigations (blood gas analysis, packed cell volume, BUN, ASP and ALT) 

performed one to two weeks before the experiment begun. No sedatives or analgesics 

were administered at least one month before the experiment started. During the study, the 

donkeys were kept in paddocks (25 x 30 meters), fed with dehydrated silage twice a day 

and water ad libitum. 

 The day of the experiment, each donkey had a 12 hour food fast and was weighed 

using an electronic scale. The hair over one of the jugular veins was clipped and the area 

aseptically prepared for catheter placementa in the direction of blood flow.  

Afterwards, the donkey was moved to the experimental room and placed into a 

restraint stock for a ten minutes acclimation period. In each session, the donkey received 

one of the four i.v. treatments, previously randomized by an internet programb. Each 

treatment was prepared and administered by an assistant investigator (XX), which 

consisted of tranquilization administered at T0 and sedation 15 minutes later (T15). They 

included acepromazinec 0.05 mg/kg bwt followed by salined (AS), saline followed by 

xylazinee 0.5 mg/kg bwt (SX0.5), acepromazine followed by xylazine 0.25 mg/kg bwt 

(AX0.25) and acepromazine followed by xylazine 0.5 mg/kg bwt (AX0.5).  
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The final volume was adjusted to five ml by adding saline solution into a five ml 

syringe. In order to ensure blinding, the syringes were covered with medical white tape. 

The premedication at T0 and sedation at T15 were administered by the same assistant 

investigator, slowly by hand, in a period of ten seconds.  

Sedation and cardiorespiratory variables were measured two minutes before T0 

(baseline) and 15, 20, 30, 45, 60, 75 and 90 minutes later. The order of measurements was 

as described below. 

 

1) Sedation assessment  

The degree of sedation was objectively assessed by the main investigator unaware of 

treatment (XX) in situ by measuring the head height above the ground (HHAG) as 

described elsewhere in horses [3,6] and donkeys [7]. The distance of the upper lip to the 

floor was measured in cm using a scale attached to the restraint stock. For the evaluation 

of quality of sedation, a visual analogue scale (VAS) was used by the same evaluator, 

which consisted in a line of 100 mm, ranging from 0 no sedation and no ataxia to 100 

mm, maximal sedation and ataxia [21]. Ataxia was also evaluated in situ, using a 

numerical rating scale (NRS) with values between 0 (no ataxia) to 3 (maximal ataxia), as 

described in Appendix 1, adapted from previous studies [6,21,22]. 

Furthermore, the whole experiment was recorded with two video cameras, one 

from behind and one from the left side of the donkeys in order to complete the sedation 

quality assessment. Therefore, 224 videos of approximately 30 to 60 seconds were edited 

at every evaluation moment, randomizedb and evaluated with no chronological or animal 

order by three blinded, experienced, independent observers (XX, XX, XX). They graded 

ataxia and responses to auditory, tactile in the ear, left forelimb, left hindlimb and visual 

stimuli using NRS for ataxia (0 no ataxia, 3 maximal ataxia) and responses to tactile, 

auditory and visual stimulation (0 no response, 3 maximal response), as described in 

Appendix 1. Scores from the three evaluators were summated. Thus, total scores could 

range from 0 to 9 for ataxia and from 0 to 45 for the responses to the five stimuli.  
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2) Cardiorespiratory variables 

Both respiratory (RR) and heart (HR) rates were measured after HHAG and VAS 

assessment, before any stimulus was applied, in order to avoid influences in these 

parameters. First, the main investigator assessed RR by observation of chest and 

abdominal movements over 30 seconds. Afterwards, an assistant investigator recorded 

HR by left thoracic auscultation in a period of 30 seconds.  

Statistical analysis  

Data were tested for normality by the Shapiro-Wilk test and graphical analysis. 

Values of HR, RR and HHAG in % were normally distributed and analyzed with repeated 

measures ANOVA followed by Tukey´s test (mean ± s.d.). Kruskal-Wallis with Dunn´s 

tests were used for nonparametric variables including VAS (in situ), degree of ataxia and 

sum of scores of the responses to stimuli for the 3 evaluators (video taped) and are 

presented as median (range). For all analyses, the significance level was set at 5%.  

 

Results 

All the animals included in the present study completed the experimental period without 

complications.  

 

Degree of sedation  

Significant differences in the HHAG are shown in Figure 1. Compared to baseline, 

significant reductions in HHAG occurred for 15 minutes in treatment AX0.25 and for up 

to 30 in treatments SX0.5 and AX0.5 after xylazine administration. Between treatments, 

significant differences were observed for up to 15 minutes after xylazine administration 

(or not) between treatments AS and those with the higher dose of xylazine (SX0.5 and 

AX0.5). 

 

 

a BD Angiocath 14G x 1.88, Becton Dickinson Ind., Juiz de Fora, MG, Brazil 

b HTTP://RANDOM.ORG 

c Acepran 1%, Vetnil, Louveira, SP, Brazil 

d Cloreto de Sódio 0,9%, Fresenius Kabi, Barueri, SP, Brazil 

e Sedomin, König, São Paulo, SP, Brazil 
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Quality of sedation 

Significant differences in VAS are shown in Table 1. Compared to baseline, all the 

treatments including xylazine showed a significant decrease in VAS for up to 15 minutes 

after xylazine administration. Between treatments, no significant differences were seen 

during the whole experiment within those receiving xylazine. Compared to AS, VAS 

values were higher at T20 and T30 in treatment SX0.5, at T30 in treatment AX0.25 and 

at T20 and T45 in treatment AX0.5. 

Significant differences in ataxia scores evaluated in situ and by the three 

evaluators (video taped) are included in Tables 2 a and b. In the in situ evaluation, all the 

treatments including xylazine showed a significant increase in ataxia scores for fifteen 

minutes after its administration compared to baseline. Scores in SX0.5 and AX0.5 were 

higher in comparison to AS for fifteen minutes after xylazine administration, without 

significant differences compared to AX0.25. No differences between the treatments 

receiving xylazine were seen.  

When ataxia was assessed by the video evaluation with the three evaluators, no 

significant differences were shown (Table 2b). Moreover, no significant changes were 

seen for the responses to stimuli. 

 

Cardiorespiratory parameters 

Throughout the whole experiment, HR and RR were within acceptable limits in all the 

donkeys receiving each treatment. Significant differences within and between treatments 

are shown in Table 3. 
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Discussion 

The present study described the sedative effects in donkeys of four different i.v. 

treatments of low doses of xylazine combined or not with acepromazine. The results 

showed that the premedication with acepromazine fifteen minutes before xylazine at the 

dose of 0.05 mg/kg bwt did not potentiate the sedative effects of the α2-agonist. 

Furthermore, this study confirmed the absence of sedative properties of acepromazine in 

donkeys at the dose reported here. 

In donkeys, i.v. doses of xylazine ranging from 0.5 to 1.5 mg/kg bwt have been 

used in experimental studies to provide sedation [7,9–12 ] and antinociception [7,9–11]. 

“Nordestino” type of donkeys seem to be more sensitive to α2-agonists than other breeds 

[12], making the use of low doses recommended, i.e. 0.5 mg/kg bwt of xylazine.  

In order to reduce the dose-dependent effects of this drug, low doses can be associated 

with other drugs, such as butorphanol, which at 40 µg/kg bwt enhanced sedation and 

analgesia [9]. By its side, the sedative properties of acepromazine in these species still 

remain controversial. Whereas an i.v. dose of 0.05 mg/kg bwt produced sedation [9], the 

absence of this effect was reported by the same group of investigators [11]. Therefore, in 

our study the inclusion of an acepromazine treatment at that dose was justified, aiming to 

confirm if this drug produces sedation or not. Moreover, to determine if acepromazine 

may further reduce the xylazine doses, down to 0.25 mg/kg bwt, and if this combination 

might be useful for minor, short-term procedures. 

In our study, acepromazine alone induced a state of tranquilization with no 

sedative effects, confirming the results of Lizarraga et al. (2015) [11]. The conflicting 

results described about this issue [9,11] may be explained by the absence of an appropriate 

methodology for the evaluation of sedation in these species [11]. To our knowledge, this 

is the first study which employs the currently standardized methods described for horses 

[3,6], which measure objectively the sedation degree (HHAG) and the quality of sedation 

(VAS, degree of ataxia and responses to different stimuli). The adaptation of a sedation 

scale for horses allows a more accurate evaluation compared to a simple descriptive scale 

[3,6,22]. However, the absence of a specific scale in donkeys, makes this adaptation not 

ideal, mainly due to the behavioural differences.  
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Therefore, the development of a validated, standard, reliable and accurate sedation scale 

for these species, is justified for future studies.  

All the treatments including xylazine produced sedation for at least fifteen minutes 

after its administration and this was mainly characterized by the lowering of the head, 

without differences between those treatments. When evaluating the degree of sedation, 

donkeys receiving the higher dose of xylazine showed HHAG levels below 50% baseline 

values. This did not happen when using the low dose of xylazine in combination with 

acepromazine. In horses, it has been stated that sedation is considered “sufficient” when 

head position is equal to or lower than 50% of the awake position after administration of 

different α2-agonists [3,6]. Therefore, we may say that lowering doses of xylazine below 

0.5 mg/kg bwt will not provide an adequate sedation degree for short-term procedures in 

donkeys, even when associated with acepromazine.  

With regard to the quality of sedation, significant changes were only observed by 

the main investigator in situ (VAS and ataxia scores). With these parameters it was 

possible to confirm the absence of the sedative effects of acepromazine and the minimal 

differences between treatments which included xylazine. However, when the videos were 

examined by the three evaluators, no significant changes were detected for the sums of 

scores for ataxia and responses to stimuli. This may be explained by the fact that the sum 

of the data reduced the individual variability of each evaluator. However, although these 

differences were not of statistical significance, it appears that there was a clinical 

tendency to vary according to the significant changes in HHAG, VAS and ataxia scores 

detected by the main investigator in situ. Another explanation for the absence of 

significant changes could be that the animals may not tolerate well, at the doses reported 

here, the presence of external stimuli. Moreover, the difficulty of identifying sedation in 

these animals, mainly due to their specific behaviours, makes the development of a 

specific sedation scale for donkeys indispensable.  

 Although not primary outcome variables, expected decreases in HR occurred for 

fifteen minutes after xylazine administration. No changes after acepromazine were 

observed. Heart rate decreased for longer time after xylazine administration at the higher 

dose (fifteen minutes), whereas the lower dose in combination with acepromazine showed 

a reduction for only 5 minutes.  
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This short-term decrease in HR is explained due to the cardiac dose-dependent 

effects of the α2-agonists [4]. The addition of acepromazine to the high dose of xylazine 

did not have any effect over it. Minimal influences of acepromazine in the heart function 

were seen at higher i.v. doses (0.1 mg/kg bwt) in horses [23]. Therefore, minimal changes 

in HR were to be expected in the present study at even lower doses. 

The RR in donkeys receiving only xylazine decreased for 30 minutes compared 

to baseline. In the treatments premedicated with acepromazine, lower values remained 

for the whole experimental period. This may be explained by the different 

pharmacological profile of both drugs, whose half-lifes vary from 31 minutes and 3 hours 

after i.v. administration of xylazine [24] and acepromazine [25], respectively. Intravenous 

doses of acepromazine at 0.04 mg/kg bwt produced a reduction in RR in horses, with the 

peak of the effect at 15 minutes, lasting for up to one hour, it was according to our findings 

using the dose of 0.05 mg/kg bwt in donkeys. Higher doses produced more profound 

respiratory rate decrease and took longer to return to baseline [26]. Metabolic differences 

with horses make these comparisons difficult, evidencing the needs for further 

pharmacokinetic and pharmacodynamics studies in these species [9]. 

Our study is not free of limitations. First, it can be argued that the lower dose of 

xylazine may have been ideally added to an opioid, as these drugs potentiate the sedative 

and analgesic effects of the α2-agonists in horses [26] and donkeys [7]. However, we 

wanted to investigate if acepromazine produces sedative effects in donkeys [9] or not 

[11]. Second, further monitoring for evaluation of the cardiopulmonary and 

antinociceptive parameters of these combinations of drugs would have been of interest. 

Instead, our main objective was to evaluate the sedative effects. Further equipment could 

have distracted the animals and investigators from the main focus of the experiment. 

Third, the inclusion of a fifth treatment with only xylazine at the dose of 0.25 mg/kg bwt 

would have allowed to made possible comparisons with the AX0.25 moreover, the 

absence of a true control group using only saline could have revealed tranquilizing 

functions of isolated administration such as decreased response to stimuli applied here 

In conclusion, acepromazine alone at the dose reported here did not produce a 

sedative effect. Moreover, this drug administered fifteen minutes previously did not 

potentiate the sedative effects of xylazine at the dose of 0.5 mg/kg bwt. The use of lower 
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doses of xylazine (0.25 mg/kg bwt) in combination with acepromazine may not be useful 

under clinical circumstances, even for minor, short-term procedures.  

Our results were obtained by using standardized sedation methods for horses, 

emphasizing the importance of the development of a sedation scale for donkeys to be used 

in future studies. 
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Figures 

 

Figure 1 Head height above the ground (HHAG) (%) (mean ± error of mean.) by the main investigator in 

situ in seven standing donkeys receiving randomly intravenous acepromazine 0.05 mg/kg bwt followed by 

saline (AS), saline followed by xylazine 0.5 mg/kg bwt (SX0.5), acepromazine followed by xylazine 0.25 

mg/kg bwt (AX0.25) and acepromazine followed by xylazine 0.5 mg/kg bwt (AX0.5). Asterisks (*) indicate 

significant differences with respect to baseline values (p < 0.05). Different small letters (a > b) at each time 

point for each variable indicate significant differences between treatments (p < 0.05).  
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Figure 2 Sum of Scores  (mean ± range) by video analysis of three investigators in seven standing donkeys 

receiving randomly intravenous acepromazine 0.05 mg/kg bwt followed by saline (AS), saline followed by 

xylazine 0.5 mg/kg bwt (SX0.5), acepromazine followed by xylazine 0.25 mg/kg bwt (AX0.25) and 

acepromazine followed by xylazine 0.5 mg/kg bwt (AX0.5). The data of video analysis of the three 

investigators were summed and the maximum value for this parameter could reach 45. Asterisks (*) indicate 

significant differences with respect to baseline values (p < 0.05). Different small letters (a > b) at each time 

point for each variable indicate significant differences between treatments (p < 0.05).  
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Tables 

VAS Time AS SX0.5 AX0.25 AX0.5 

 

0 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 

 

15 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 - 1.2) 0.0 (0.0 - 6.6) 

 

20 0.0 (0.0 – 0.0) b 8.3 (3.1 - 8.4) a* 7.3 (0.0 - 8.3) ab* 7.2 (3.2 - 8.8) a*  

 

30 0.0 (0.0 – 0.0) b 8.7 (7.7 – 9.0) a* 8.5 (0.0 - 9.1) a* 7.0 (4.6 - 9) ab* 

 

45 0.0 (0.0 – 0.0) b 0.5 (0.0 – 9.0) ab 0.6 (0.0 - 5.8) ab 2.8 (0.3 - 8.3) a 

 

60 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 - 1.8) 

 

75 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 - 0.1) 

 

90 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 0.0 (0.0 – 0.0) 

Table 1.- Visual analogue scale (VAS) [median (range)] by the main investigator in situ in seven standing 

donkeys receiving randomly intravenous acepromazine 0.05 mg/kg bwt followed by saline (AS), saline 

followed by xylazine 0.5 mg/kg bwt (SX0.5), acepromazine followed by xylazine 0.25 mg/kg bwt (AX0.25) 

and acepromazine followed by xylazine 0.5 mg/kg bwt (AX0.5). Asterisks (*) indicate significant 

differences with respect to baseline values (p < 0.05). Different small letters (a > b) at each time point for 

each variable indicate significant differences between treatments (p < 0.05).  

 

 

Ataxia scores Time AS SX0.5 AX0.25 AX0.5 

 0 0 (0 - 0) 0 (0 - 0) 0 (0 - 0) 0 (0 - 0) 

 15 0 (0 - 0) 0 (0 - 0) 0 (0 - 0) 0 (0 - 2) 

 20 0 (0 - 0) b 2 (0 - 2) a* 2 (0 - 2) ab* 2 (1 - 2) a* 

 30 0 (0 - 0) b 2 (0 - 3) a* 2 (0 - 2) ab* 2 (1 - 2) a* 

 45 0 (0 - 0) b 0 (0 - 2) ab  0 (0 - 1) b 1 (0 - 2) a 

 60 0 (0 - 0) 0 (0 - 0) 0 (0 - 0) 0 (0 - 1) 

 75 0 (0 - 0) 0 (0 - 0) 0 (0 - 1) 0 (0 - 0) 

 90 0 (0 - 0) 0 (0 - 0) 0 (0 - 1) 0 (0 - 0) 
Table 2a.- Ataxia Scores [median (range)] by the main investigator in situ in seven standing donkeys 

receiving randomly intravenous acepromazine 0.05 mg/kg bwt followed by saline (AS), saline followed by 

xylazine 0.5 mg/kg bwt (SX0.5), acepromazine followed by xylazine 0.25 mg/kg bwt (AX0.25) and 

acepromazine followed by xylazine 0.5 mg/kg bwt (AX0.5). Asterisks (*) indicate significant differences 

with respect to baseline values (p < 0.05). Different small letters (a > b) at each time point for each variable 

indicate significant differences between treatments (p < 0.05).  
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Ataxia scores Time AS SX0.5 AX0.25 AX0.5 

 0 1 (0 - 4) 0 (0 - 4) 1 (0 - 2) 1 (0 - 2) 

 15 2 (0 - 4) 0.5 (0 - 3) 1 (0 - 3) 2 (0 - 5) 

 20 1 (0 - 2) 3 (1 - 4) 2 (1 - 5) 3 (1 - 5) 

 30 0 (0 - 4) 2.5 (0 - 4) 2 (0 - 4) 3 (1 - 3) 

 45 0 (0 - 3) 1.5 (0 - 2) 1 (0 - 5) 2 (1 - 4) 

 60 1 (0 - 3) 1 (0 - 2) 1 (0 - 4) 1 (0 - 3) 

 75 1 (0 - 3) 0.5 (0 - 3) 2 (0 - 3) 2 (1 - 3) 

  90 0 (0 - 1) 0 (0 - 3) 2 (1 - 4) 1 (1 - 4) 

Table 2b.- Ataxia Scores [median (range)] by video analysis of three investigators in seven standing 

donkeys receiving randomly intravenous acepromazine 0.05 mg/kg bwt followed by saline (AS), saline 

followed by xylazine 0.5 mg/kg bwt (SX0.5), acepromazine followed by xylazine 0.25 mg/kg bwt (AX0.25) 

and acepromazine followed by xylazine 0.5 mg/kg bwt (AX0.5). Asterisks (*) indicate significant 

differences with respect to baseline values (p < 0.05). Different small letters (a > b) at each time point for 

each variable indicate significant differences between treatments (p < 0.05).  
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HR Time AS SX0.5 AX0.25 AX0.5 

 0 52 ± 6  51 ± 7  50 ± 9 50 ± 9  

 15 50 ± 5 51 ± 9 46 ± 6 46 ± 7 

 20 54 ± 9 b 37 ± 5 a* 38 ± 8 ab* 34 ± 7 a* 

 30 53 ± 10 40 ± 6 * 44 ± 8 38 ± 8 * 

 45 55 ± 12 43 ± 7 44 ± 7 43 ± 9 

 60 53 ± 11 47 ± 7 47 ± 8 45 ± 8 

 75 52 ± 10 49 ± 7 48 ± 8 47 ± 7 

 90 51 ± 9 50 ± 8 48 ± 7 46 ± 7 

RR 0 53 ± 17 59 ± 18 47 ± 15 50 ± 16 

 15 29 ± 8 b* 55 ± 13a  26 ± 9 b* 28 ± 15 b*  

 20 34 ± 9 23 ± 6 * 19 ± 4 * 18 ± 7 * 

 30 32 ± 5 * 17 ± 6 * 16 ± 5 * 14 ± 4 * 

 45 35 ± 10 22 ± 10 * 21 ± 10 19 ± 9 * 

 60 32 ± 9 * 42 ± 20 23 ± 10 * 26 ± 14 * 

 75 27 ± 8 * 41 ± 14 22 ± 11 * 28 ± 14 * 

 90 33 ± 10 * 47 ± 19 24 ± 10 * 28 ± 16 * 

Table 3.- Heart (HR) and respiratory rates (RR) (mean ± s.d.) by the assistant investigator in situ in seven 

standing donkeys receiving randomly intravenous acepromazine 0.05 mg/kg bwt followed by saline (AS), 

saline followed by xylazine 0.5 mg/kg bwt (SX0.5), acepromazine followed by xylazine 0.25 mg/kg bwt 

(AX0.25) and acepromazine followed by xylazine 0.5 mg/kg bwt (AX0.5). Asterisks (*) indicate significant 

differences with respect to baseline values (p < 0.05). Different small letters (a > b) at each time point for 

each variable indicate significant differences between treatments (p < 0.05).  
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Appendix  

Appendix 1 Numerical rating scale (NRS) to assess ataxia and responses to five stimuli, three tactile, one auditory and one visual. 

 

NRS 

 

 

 

Ataxia Tactile (3) Audiovisual (2) 

Evaluated visually 

 

 

(1) Touching an ear with a pen, (2) then pressing the left 

coronary band of thoracic and (3) pelvic limbs with the pen 

(4) Auditory stimulus was hand clapping behind the 

donkey 

(5) Visual stimulus was shaking a towel in front of the 

donkey 

0 

 

 

No ataxia 

 

 

No response, even with strong pressing No response, no signs of noise recognition or visual 

arousal 

 

1 

 

 

Stable but 3 legs support 

 

 

Mild response, lightly diminished response with normal to 

strong pressing 

Mild response, minimal movement of ears and elevates 

head slightly 

 

2 

 

 

Unstable, swaying markedly, near the 

stock restraint 

 

 

Intermediate response, animal elevates the limb after normal 

pressing 

Intermediate response, subdued reactions and movements, 

turning slowly 

3 

 

Severe ataxia, supported in the restraint 

stock 

 

Fast response, movement of the limb after smooth pressing Fast response, animal turns or moves away vigorously 
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