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Abstract 

The present study was conducted to evaluate and compare the clinical and cardiopulmonary effects of 

butorphanol and nalbuphine as premedicants in combination with dexmedetomidine, followed by 

propofol induction and isoflurane maintenance for elective ovariohysterectomy in dogs. Twelve healthy 

female dogs were randomly divided into two groups comprising six animals each. Dogs in Group I 

received butorphanol at 0.1 mg/kg body weight intramuscularly, whereas dogs in Group II received 

nalbuphine at 1 mg/kg body weight intramuscularly. Fifteen minutes later, dexmedetomidine was 

administered intravenously at 5 µg/kg to all animals. Anaesthesia was induced two minutes later using 

propofol intravenously to effect and maintained with isoflurane in oxygen in both groups. The mean 

sedation time in Group I and Group II was 5.35 ± 0.26 minutes and 5.88 ± 0.40 minutes, respectively, 

while the mean induction time was 37.83 ± 1.14 seconds and 39.50 ± 1.45 seconds, respectively. The 

quality of anaesthesia was satisfactory in both groups. Cardiopulmonary parameters showed mild 

variations during the anaesthetic period; however, all values remained within normal physiological limits. 

Based on the findings of the present study, both anaesthetic protocols provided adequate sedation, 

smooth induction, and satisfactory anaesthetic depth with stable cardiopulmonary parameters, indicating 

that both combinations are suitable for elective ovariohysterectomy in dogs. 
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1. Introduction  

General anaesthesia is routinely performed in dogs to facilitate both elective and emergency 

surgical procedures. An ideal anaesthetic protocol should provide sedation, amnesia, muscle 

relaxation, and analgesia. Since no single agent can produce all these effects, combinations of 

drugs are commonly used to achieve balanced anaesthesia, thereby enhancing desirable effects 

while minimizing adverse reactions (Dewangan et al., 2024) [8]. Opioids and α₂-adrenoceptor 

agonists are frequently combined in veterinary practice to provide sedation and analgesia for 

various procedures and as premedication prior to induction of anaesthesia. These combinations 

may produce synergistic or supra-additive sedative and antinociceptive effects, allowing lower 

doses of individual agents and reducing drug-related side effects (Nishimura et al., 2018; 

Ravasio et al., 2025) [25, 30]. 

Butorphanol tartrate is a synthetic opioid with agonist–antagonist activity at opioid receptors 

and is widely used as a premedicant in dogs, either alone or in combination with other agents 

(Bufalari et al., 1997) [5]. It provides sedation and mild to moderate analgesia, although 

respiratory depression may occur at recommended preanaesthetic doses, as reported with most 

opioids (Bufalari et al., 1995; Chang et al., 1999) [6, 7]. 

Nalbuphine, a κ-opioid receptor agonist and μ-opioid receptor antagonist, exhibits analgesic 

properties comparable to morphine with minimal cardiorespiratory depression. Even at higher 

doses, nalbuphine has been reported to maintain stable cardiopulmonary parameters, making it 

a potentially safe alternative opioid for veterinary anaesthesia (Torad et al., 2018; Gomes et  
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al., 2019) [33, 11]. 

Dexmedetomidine is a highly selective α₂-adrenoceptor 

agonist widely used in veterinary medicine for sedation, 

anxiolysis, and analgesia. However, it may produce biphasic 

cardiovascular effects, characterized by transient hypertension 

followed by reflex bradycardia due to peripheral 

vasoconstriction (Diao et al., 2016; Kumar et al., 2020) [9, 16].  

Propofol, a non-barbiturate intravenous anaesthetic agent, is 

commonly used for induction in dogs due to its rapid onset 

and short duration of action. Nevertheless, propofol may 

cause dose-dependent respiratory depression and moderate 

hypotension, with variable effects on heart rate (Gomez-

Villamandos et al., 2006; Aguilera et al., 2020; Mair et al., 

2009) [12, 1, 19]. 

 

Materials and Methods 

The clinical study was carried out on twelve healthy female 

dogs with mean body weight of 10.83 ± 1.01 kg ranging from 

6 to 20 kg and a mean age of 45.36 ± 5.40 months presented 

for elective ovariohysterectomy. Animals were randomly 

allocated into two groups (Group I and Group II) comprising 

of six animals each. Dogs in Group I received butorphanol at 

a dose rate of 0.1 mg/kg body weight intramuscularly, 

whereas dogs in Group II received nalbuphine at 1 mg/kg 

body weight intramuscularly. Fifteen minutes later, all 

animals were administered dexmedetomidine at 5 µg/kg 

intravenously. Anaesthesia was induced two minutes later 

using propofol intravenously to effect, and maintained with 

isoflurane in oxygen in both groups. The rectal temperature, 

respiratory rate, heart rate, pulse rate and SpO2 were recoded 

at 0 minute (before premedication) and 5 minutes, 15 minutes, 

30 minutes, 45 minutes and 60 minutes and 90 minutes. 

Onset of sedation (minutes) was recorded immediately after 

administration of dexmedetomidine to appearance of ataxia, 

eyelid drooping, and drowsiness. The quality of sedation was 

graded as per method described by Wagner et. al. (2017) [35] 

and scores were given as 1 – No sedation, 2 – Mild sedation, 

3 – Moderate sedation, 4 – Complete sedation. Induction 

Time was recorded (seconds) from administration of the 

propofol till the animal is anaesthetized. After endotracheal 

intubation animal was connected to isoflurane anaesthetic 

machine and ovariohysterectomy was performed by standard 

surgical manner under aseptic conditions. Duration of 

anaesthesia was recorded (minutes) from induction to the 

reappearance of reflexs. Recovery time (minutes) was 

recorded from period of discontinuation of anaesthesia to 

animal able to rise and stand voluntarly without any support. 

The recovery parameters such as extubation time, sitting time 

and complete recovery time was evaluated and quality of 

recovery was graded as per method described by Pottie et. al. 

(2007) [28] and scores was given as 0 - Very poor recovery, 

severe agitation, paddling and vocalisation, 1 - Vocalisation, 

restless, paddling, urination or defecation, 2 - Whining, 

agitated, some paddling or trembling, 3 - Gradual, slow, 

moderate restlessness, 4 - Gradual, smooth, quiet, rapid, 

comfortable. The collected data was statistically analysed 

using one-way analysis of variance (ANOVA) and 

independent sample t test with the aid of SPSS software. 

 

Results and Discussion 

Rectal temperature showed a statistically significant decrease 

in Group I between 15 and 60 minutes (101.95 ± 0.36 to 

101.18 ± 0.62) and returned to normal during recovery, 

whereas Group II exhibited a mild, non-significant decline. 

The reduction observed in Group I may be attributed to the 

thermoregulatory depressant effects of opioid analgesics. 

Similar findings were reported by Springfield et al. (2022) [32], 

who noted that butorphanol decreases rectal temperature in 

dogs due to central depression of thermoregulation. 

Dexmedetomidine may also influence thermoregulatory 

mechanisms and cause gradual hypothermia during 

anaesthesia, as described by Murrell (2009) [23]. Respiratory 

rate showed a significant decrease in Group I, with the 

maximum fall at 45 minutes 15.67 ± 0.95, although values 

remained within physiological limits and returned to baseline 

during recovery. Group II demonstrated a mild, non-

significant reduction. These findings are in agreement with 

Bufalari et al. (2011) and Monteiro et al. (2009) [22], who 

reported decreased respiratory rate in dogs administered 

butorphanol. Dexmedetomidine induces minimal respiratory 

depression at clinically effective doses (Ahmad et al., 2019; 

Murthy et al., 2009) [2, 24]. The mild changes observed in 

Group II are supported by Marques et al. (2020) [20] and Wang 

et al. (2022) [36], who reported that nalbuphine produces 

comparatively less respiratory depression than other opioids. 

Heart rate showed a mild, non-significant decrease after 

premedication in both groups, remaining within normal 

physiological limits. This decrease may be attributed to 

dexmedetomidine-induced vagal stimulation and reduced 

sympathetic tone, as reported by Mendes et al. (2003) [21] and 

Kusolphat et al. (2022) [18]. Pulse rate exhibited a slight 

decline during the anaesthetic period in both groups, with no 

significant difference within or between groups. The mild 

reduction may be due to the combined pharmacological 

effects of dexmedetomidine, opioids, and propofol used in the 

balanced anaesthetic protocol. Similar findings were recorded 

by Bispo et al. (2025) [4] and Kim et al. (2023) [15]. Peripheral 

oxygen saturation (SpO₂) showed mild, non-significant 

variations in both groups, indicating adequate oxygenation. 

Comparable observations were reported by Marques et al. 

(2020) [20], Ravasio et al. (2025) [30], and Diao et al. (2016) [9], 

who noted that balanced anaesthetic protocols involving 

opioid agonist–antagonists and dexmedetomidine maintain 

stable oxygen saturation. 

The mean onset time of sedation was 5.35 ± 0.26 minutes in 

Group I and 5.88 ± 0.40 minutes in Group II. Most animals in 

both groups achieved moderate to complete sedation, with 

83.33% of dogs in Group I and 66.67% in Group II showing 

complete sedation. Adequate sedation facilitated smooth 

handling and intravenous catheter placement prior to 

induction. These findings agree with Nishimura et al. (2018) 
[25] and Trimble et al. (2018) [34], who reported superior 

sedation with opioid–α₂ agonist combinations. Rafee et al. 

(2015) [29] and Pawde et al. (2023) [27] also reported enhanced 

sedation and improved muscle relaxation with 

dexmedetomidine–butorphanol combinations due to 

pharmacological synergy. The mean induction time was 37.83 

± 1.14 seconds in Group I and 39.50 ± 1.45 seconds in Group 

II, with no significant difference between groups. Slightly 

faster induction in Group I may be attributed to the additive 

sedative effects of the butorphanol–dexmedetomidine 

combination. Similar findings were reported by Rafee et al. 

(2015) [29] and Sethi et al. (2018) [31], who observed reduced 

induction time and improved jaw relaxation with 

dexmedetomidine–butorphanol combinations. 
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Table 1: Changes in Physiological parameters in Group I and Group II 

 

Time 

(min) 

Rectal 

Temp 

(°F) G-I 

Rectal 

Temp 

(°F) G-II 

Heart Rate 

(beats/min) 

G-I 

Heart Rate 

(beats/min) G-

II 

Pulse Rate 

(beats/min) 

G-I 

Pulse Rate 

(beats/min) G-

II 

Respiratory Rate 

(breaths/min) G-I 

Respiratory Rate 

(breaths/min) G-

II 

SpO₂ 

(%) 

G-I 

SpO₂ 

(%) G-

II 

Before 
102.42 ± 

0.32a 

102.18 ± 

0.20a 128.33 ± 2.10 129.17 ± 2.65 124.83 ± 1.20 126.17 ± 2.10 21.50 ± 0.85a 21.00 ± 0.75a 98.83 

± 0.38 

98.50 ± 

0.60 

0 
102.08 ± 

0.37 

101.95 ± 

0.22a 122.67 ± 2.29 123.00 ± 2.76 120.00 ± 1.15 120.33 ± 2.15 21.17 ± 0.65a 20.83 ± 0.30a 97.50 

± 0.42 

97.00 ± 

0.81 

5 
102.03 ± 

0.45a 

101.95 ± 

0.17a 121.00 ± 2.23 121.00 ± 2.76 119.17 ± 1.22 120.00 ± 2.06 20.67 ± 1.22ab 20.83 ± 0.91a 97.50 

± 0.56 

97.67 ± 

0.42 

15 
101.95 ± 

0.36b 

101.78 ± 

0.18a 118.00 ± 2.36 119.00 ± 2.46 118.50 ± 1.11 119.33 ± 1.68 19.67 ± 0.95ab 20.17 ± 1.51a 96.83 

± 0.30 

96.67 ± 

0.33 

30 
101.61 ± 

0.50ab 

101.75 ± 

0.09a 117.33 ± 1.60 119.00 ± 2.76 116.83 ± 1.32 119.00 ± 1.34 18.00 ± 1.03bc 18.00 ± 0.73a 96.50 

± 0.56 

96.83 ± 

0.47 

45 
101.36 ± 

0.63bc 

101.56 ± 

0.16a 117.00 ± 1.61 117.17 ± 1.60 117.67 ± 1.38 118.33 ± 1.82 15.67 ±0.95cA 20.00 ± 0.73aB 96.33 

± 0.61 

97.33 ± 

0.49 

60 
101.18 ± 

0.62c 

101.60 ± 

0.14a 117.83 ± 1.93 117.83 ± 1.86 117.17 ± 1.16 117.33 ± 2.06 17.67 ± 0.80bc 18.00 ± 0.73a 98.00 

± 0.44 

97.67 ± 

0.49 

90 
101.33 ± 

0.57c 

101.53 ± 

0.19a 118.67 ± 1.52 119.00 ± 1.34 117.33 ± 2.04 117.33 ± 2.62 19.00 ± 1.12ab 18.17 ± 1.68a 97.67 

± 0.91 

97.17 ± 

0.70 

Means with different lowercase superscripts (a, b, c, d) within a column indicate significant differences over time within the same group (p < 

0.05). 

Means with different uppercase superscripts (A, B) within a row indicate significant differences between groups at the same time interval (p < 

0.05). 

 
Rapid and smooth induction in both groups was also due to 
propofol administration, as described by Hofmeister et al. 
(2009) [14]. Anaesthesia was maintained with isoflurane in all 
dogs, providing an adequate surgical plane without 
complications. The requirement of isoflurane appeared 
reduced due to the multimodal drug combination. Kumar et 
al. (2022) [17] reported that opioid and α₂-agonist 
combinations reduce inhalant anaesthetic requirements 
through synergistic sedation and analgesia. Similarly, Pascoe 
(2015) [26] demonstrated that dexmedetomidine decreases the 
minimum alveolar concentration (MAC) of isoflurane in dogs. 
 

Table 2: Onset of sedation (minutes) 
 

Groups Sedation Time 

Group I 5.35 ± 0.26 

Group II 5.88 ± 0.4 
 

Table 3: Induction time (seconds) 
 

Groups Induction Time 

Group I 37.83 ± 1.14 

Group II 39.50 ± 1.45 

Table 4: Evaluation of dogs for quality of sedation 
 

Quality of sedation Score 
Number of animals 

Group-I 

Number of animals 

Group-II 

No sedation 1 0 0 

Mild sedation 2 0 0 

Moderate sedation 3 1 2 

Complete sedation 4 5 4 

 

Analgesia assessed by pedal reflex revealed significantly 

superior analgesia in Group I compared to Group II, 

particularly during recovery. Enhanced analgesia in Group I is 

supported by Krimins et al. (2012), who reported prolonged 

analgesia with dexmedetomidine–butorphanol combinations. 

Pawde et al. (2023) [27] also noted reduced nociceptive 

responses with this combination. In contrast, nalbuphine 

provided moderate analgesia, consistent with Aqeel et al. 

(2024) [3] and Hamad et al. (2022) [13], who reported 

comparatively shorter duration and moderate analgesic depth 

with nalbuphine. 

 
Table 5: Degree of analgesia 

 

 Before Sedation 5 min Induction 5 min 15 min 45 min 60 min 120 min 

Group I 0.00 ± 0.00aA 0.50 ± 0.22bA 
1.67 ± 

0.21cA 
3.00 ± 0.00dA 

3.00 ± 

0.00dA 

3.00 ± 

0.00dA 

2.67 ± 

0.21dA 

2.00 ± 

0.26cA 

1.00 ± 

0.26bA 

Group II 0.00 ± 0.00aA 0.33 ± 0.21bA 
0.83 ± 

0.17bB 
3.00 ± 0.00cA 

3.00 ± 

0.00cA 

3.00 ± 

0.00cA 

2.50 ± 

0.22cA 

1.17 ± 

0.17bB 

0.17 ± 

0.17aB 

Means with different lowercase superscripts (a, b, c, d) within a column indicate significant differences over time within the same group (p < 

0.05). 

Means with different uppercase superscripts (A, B) within a row indicate significant differences between groups at the same time interval (p < 

0.05). 

 

Recovery parameters, including extubation, sternal 

recumbency, and standing time, were slightly shorter in 

Group II, although differences were not statistically 

significant. Recovery was smooth and uneventful in both 

groups. The relatively faster recovery in Group II may be 

attributed to the milder sedative effects of nalbuphine. Gomes 

et al. (2019) [10] reported that nalbuphine produces minimal 

cardiopulmonary depression and facilitates faster recovery. 

Zhao et al. (2024) [37] also observed shorter awakening times 

with nalbuphine–dexmedetomidine combinations. Slightly 

prolonged recovery in Group I may be due to sustained 

sedative and analgesic effects of butorphanol, as reported by 

Rafee et al. (2015) [29]. 

 

https://www.veterinarypaper.com/


 

~ 94 ~ 

International Journal of Veterinary Sciences and Animal Husbandry https://www.veterinarypaper.com 
Table 6: Recovery parameters  

 

Group Duration of anaesthesia (minutes) 
Extubation Time 

(minutes) 
Sternal recumbency time (minutes) 

Complete recovery time 

(minutes) 

Group I 68.83 ± 2.53 4.76 ± 0.10a 6.95 ± 0.15 21.14 ± 0.15 

Group II 66.83 ± 1.44 4.31 ± 0.07b 6.73 ± 0.20 20.08 ± 0.19 

Means bearing different lowercase superscripts within a column differ significantly (p < 0.05) (a,b). 

 

Conclusion 

Among the two protocols, the Group I exhibited superior 

sedation and analgesia compared to the Group II. However, 

the Group II protocol was associated with shorter recovery 

time and comparatively lesser cardiopulmonary depression 

than the Group I. It is concluded that, considering the relative 

advantages and limitations of both anaesthetic protocols, the 

Group II protocol is better suited for geriatric patients and 

those with cardiopulmonary compromise. 
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