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 Objective: To evaluate the effect of multimodal analgesic drugs for alleviation of pain 
accompanying laparo-ovariectomy in goat . 
Design: Randomized controlled experimental study. 
Animals: Sixteen goats ageing 8-18 months and weighing 20 kg on average. 
Procedures: The proposed site of laparotomy in all animals was infiltrated with lidocaine 
hydrochloride 1% 15 minutes before surgery started. The goats were allocated into four 
groups of four animals each; first group (L): animals received Lidocaine infltration , second 
group (PL): animals received Piroxicam at a dose rate of 5 mg/kg IM, third group (PPL): 
animals received Piroxicam and Propofol at a dose rate of (5 mg/kg and 6 mg/kg, 
respectively), and finally fourth group (PPBL): animals received Butorphanol at a dose rate 
of 0.1 mg/kg in addition to Piroxicam- Propofol . Heart rate (HR), respiratory rate (RR), 
rectal temperature (RT), serum concentrations of lactate, creatinine, blood urea nitrogen 
(BUN), interleukin-6 (IL-6), Alanine aminotransferase (ALT) and Aspartate aminotransferase 
(AST) were determined at baseline (15 minutes prior to surgery), directly after 
administration of the anesthetic agent, during surgery, and post-surgery at 30 minutes, 60 
minutes, 120 minutes for 1-3 days postoperatively. Additionally, the analgesia score was 
monitored. 
Results: Heart rate, respiratory rate, Serum levels of IL 6, BUN and ALT decreased 
significantly in PPBL group compared to the other groups (P≤0.05). In addition, analgesia 
scores were significantly higher in PPBL group than the other groups (P≤0.05). 
Conclusion and clinical relevance: It could be concluded that the use of Propofol and 
Butorphanol in the analgesic protocol during laparo-ovariectomy in goats can alleviate 
stress and pain response and could therefore potentiate the effects of local analgesics. 
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1. INTRODUCTION 

Pain is an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, or 
described in terms of such damage resulting in physiological, 
neuroendocrine, and behavioural changes that indicate a 
stress response [1].  

Pain is evoked from tissue destruction following 
laparotomy as well as during wound healing associated with 
laparo-ovariectomy and inflammatory reaction due to the 
activation of nociceptors [1, 3].   

It has been recommended to combine sedation, local 
anesthesia and a nonsteroidal anti-inflammatory drugs 
(NSAID) to obtain optimal pain relief [4]. Piroxicam is a NSAID 
of the oxicam class, which is nonselective. The mechanism of 
action of Piroxicam, like any other NSAID, is not completely 
understood but may be related to prostaglandin synthetase 
inhibition [5].  

Multimodal analgesia is currently recommended for an 
effective post-operative pain control program. It is achieved 
by combining different analgesics that act by different 
mechanisms (opioids, NSAIDs, α2-agonists and local 
anesthetics) together resulting in a synergistic analgesia, lower 
total doses of analgesics and minimal side effects [6].  

Butorphanol tartrate is a mixed opioid agonist/antagonist 
that affords good analgesia and mild sedation [7]. It is a very 
effective drug for providing a pain relief [8, 9]. Butorphanol 
has been used in goats to provide intraoperative and 
postoperative analgesia, that is useful to increase sedation 
[10]. Butorphanol potency is 5–7 times of morphine [11].  

The use of Propofol as a sole anesthetic or in combination 
with tranquilizers, barbiturates, opioids and inhalant 
anesthetics has been reported in sheep [12], and goats [13, 
14] for short procedures. The aim of this study was therefore 
to evaluate the comparative effect of multimodal analgesics 
for alleviation of pain in goats undergoing laparo-ovariectomy. 
The study will also consider the comparative effect of the 
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selected local analgesics on selected cytokine and biochemical 
parameters in goat. 

2. MATERIALS AND METHODS 

2.1. Animals, housing and feeding  

     Sixteen apparently healthy female goats ageing 8-18 
months and with an average body weight of 15-25 kg were 
used in the study. All animals were physiologically normal and 
free from concurrent diseases. They were kept in individual 
free stalls with straw bedding and were fed a diet based on 
hay and concentrates. No analgesics were given to the animals 
within one week before the experiment. Food was withheld 
for 12 hours and water for 8 hours before laparo-ovariectomy. 
The study was carried out at Mansoura Veterinary Teaching 
Hospital, Faculty of Veterinary Medicine, Mansoura University, 
Mansoura, Egypt. The protocol of the study was approved by 
the Research Ethics Committee, Faculty of Veterinary 
Medicine, Mansoura University (REC).  

2.2. Experimental design 

Animals used in this study were randomly assigned into 4 
groups of 4 animals each.  All goats were infiltrated with 
lidocaine hydrochloride 1% (Debocaine 2%, Al- Debeiky 
Pharmaceutical Industrial Co, Egypt) 15 minutes before 
surgery started. Piroxicam (Dispercam, 20 mg/ml, Medical 
Union Pharmaceuticals, Egypt) was given initially at a dose of 5 
mg/kg intramuscular at (day 0) and was then repeated once 
daily for another three consecutive days postoperatively in all 
groups. Animals in the first group (Lidocaine group -L) received 
linear infiltration of lidocaine at the proposed surgical site (see 
later) whereas, animals in the second group (Piroxicam-
Lidocaine group -PL) received Piroxicam after lidocaine 
infiltration. Animals in the third group (Piroxicam- Lidocaine- 
Propofol group -PLP) received Piroxicam and were then 
intravenously injected with Propofol (10 mg/ml Diprivan1%, 
Zeneca Pharmaceuticals, Wilmington, DE) at a dose of 6 mg/kg 
at 15 min later. One half to two thirds of the induction dose of 
Propofol was administered over approximately 30 seconds 
then an intermittent injection was carried out to maintain 
anesthesia. Meanwhile, animals in the fourth group 
(Piroxicam- Butorphanol – Propofol- Lidocaine group -PBPL) 
received Piroxicam then after 15 min were administered with 
butorphanol (Alvegesic PH, 10 mg/ml, CP- Pharm Gmbh, 
Germany), at a dose of 0.1 mg/kg, then they were 
intravenously injected by Propofol by the same way as 
described in the PLP group. 

2.3. Surgical approach  

 A 10 cm midventral laparotomy incision for adequate 
exposure of the uterus and ovary was done through linea alba 
in all animals according to standard procedure described 
previously [15] followed by unilateral ovariectomy (Figure 1). 

 

Figure 1. Aseptic preparation of ventral abdominal region in a goat (A), After 
celiotomy and isolation of left ovary (B), crushing and ligation of 
ovarianpedicle before ovariectomy (C) and after closure of laparotomy 
incision. 

 

 2.4. Monitoring  

2.4. 1. Cardio-respiratory parameters 

HR was measured using stethoscope; RR was measured by 
counting excoriation/ minute and RT was measured using a 
digital thermometer. 

2.4. 2. Metabolic and biochemical parameters 

 Blood samples were  collected and centrifuged at 3000 
rpm for 10 minutes, and the separated sera was used for the 
determination of levels of Interleukin-6 using goat IL-6 ELISA 
kit (Cusabio Biotech Co, LTD, China), Alanine aminotransferase 
(ALT) (ALT, Bio diagnostic, Co, Egypt), Aspartate 
aminotransferase (AST) (AST, Bio diagnostic, Co, Egypt),  
Lactate (Lactate, Bio Systems S.A., Spain), Urea (Urea, Bio 
diagnostic, Co, Egypt) and  Creatinine (Creatinine, Bio 
diagnostic, Co, Egypt).  

2.4. 3. Analgesia scores: Response of the animals to the 
surgical procedures was scored according to protocol 
described before[16, 17] (Table 1).  

2.4. Post-operative care 

All goats were administered Claforan (cefotaxime 
50mg/kg/ twice daily, Sanofi, Egypt) for 5 days. Local 
antiseptic dressing with povidone iodine was done. Skin 
sutures were removed 10 days after the operation. 

2.5. Time table  

Baseline values of all measured parameters were 
determined 15 minutes before the administration of the local 
analgesics. HR, RR and RT were measured at baseline (15 
minutes before surgery), then directly after the administration 
of anesthetic agent, during surgery (skin incision, during 
surgery and after end of surgery), and eventually after 30 
minutes, 60 minutes, and 120 minutes after surgery and for 1-
3 days postoperatively. Serum blood samples were drawn at 
the same aforementioned times for the assessment the levels 
of Inteleukin-6, ALT, AST, Lactate, Urea and Creatinine.  
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2.6. Statistical analysis 

Statistical analyses were carried out using a commercial 
program (Graph pad prism, version 5.1). A repeated measure 
ANOVA was performed. When a significant treatment effect 
was detected, a one-way ANOVA was performed at each time 
point. Results were considered significant at P≤0.05. 

 

Table 1. Scoring system for the degree of analgesia in goat.  

Score Definition 

4 No response to palpation of surgical wound, normal 
interaction with environment, normal posture and 
movement. 

3 Mild response to palpation of surgical wound normal 
interaction with environment, occasional vocalization, 
normal posture and movement. 

2 Moderate responsive to palpation of surgical wound, 
teeth grinding, vocalization, slightly hunched posture and 
restricted movement. 

1 Responsive to palpation of surgical wound, vocalization 
and rigid posture, does not move freely. 

 

3. RESULTS  

3.1. Cardio-respiratory findings 

The results of the cardio-respiratory parameters revealed 
that HR showed significantly higher values in both PL and L 
treated animals compared to animals in either PPL or PPBL 
groups, (P<0.05) after the injection of anesthetics and the that 
the highest value of HR was noted for these animals at 60 min 
postoperative. Animals in both PPBL and PPL group displayed 
a significantly lower values (P<0.05) of HR compared to those 
in both L and PL group, and the lowest values for the HR was 
recorded at 30 min post-surgery. Heart rate showed a 
significant decrease in PPBL group rapidly after the 
administration of the anesthetics and reached its lowest level 
at 30 min postoperative and started to increase thereafter 
(Table 2). 

Similarly, RR showed the same pattern of change as HR. 
Compared to basal values, mean RR increased significantly 
(P<0.05) in both L and PL groups after injection of the 
anesthetics and maintained this persistency until the end of 
experiment. On the other hand, animals treated with PPBL and 
PPL combination showed a significant decrease (P<0.05) in RR 
after injection of the anesthetics and throughout the whole 
period of study compared to basal values, and the lowest 
values were recorded at 30 minutes and 6o minutes post-
surgery in both PPL group  and PPBL group (Table 2). 

The effects of the use of anesthetics on the RT showed 
that the injection of the anesthetics caused a transient 
increase in RT in L treated animals (P<0.05) compared to 

animals in the other three groups. There was also a significant 
increase in values of RT in both L and PL treated animals 
compared to those in both PPL and PPBL groups at 30 minutes 
and 60 minutes (Table 2).  

3.2. Metabolic and biochemical analyses  

The results of the metabolic and biochemical parameters 
showed that in the first day post- surgery the serum levels of 
AST were significantly higher (P<0.05) in both PL and L treated 
animals compared to those in either PPBL or PPL groups. 
However, in the second day post- surgery they changed the 
other way round where the values of the serum AST were 
higher in both PPBL and PPL treated animals (P<0.05) 
compared to those in either L or PL groups (Table 3).  The 
administration of anesthetic agents caused a significant 
increase (P<0.05) in values of serum levels of ALT in both L and 
PL treated animals compared to those in PPL or PPBL groups 
during surgery, at the end of surgery, and post-surgery at 30 
minutes, 60 minutes and 120 minutes. Whereas at the third 
day post-surgery the levels of serum ALT were significantly 
higher in L groups compared to the other three groups, and 
the highest value of serum ALT was recorded for L groups and 
the lowest was for the PPBL group (Table 3).  

The injection of the anesthetic agents caused a significant 
increase in the mean values of serum levels of BUN in both L 
and PPL treated animals (P<0.05) compared to animals either 
in PL or those in PPBL group at the end of surgery (Table 4). 
There was also a significant difference in serum levels of BUN 
between animals in PL and those in PPBL group (P<0.05) with 
highest values were for animals in the L and PPL followed by 
those in the PPBL group and those in the PPL displayed the 
lowest values at the end of surgery (Table 4). However, at 30 
minutes and 60 minutes post-surgery the animals in the L 
group scored higher values (P<0.05) compared to the in the 
other three groups. On the other hand, the use of anesthetic 
agents did not significantly affect the levels of serum 
creatinine in all treated groups at any time point  

The use of anesthetic agents caused the same pattern of 
change in the serum levels of lactate throughout the different 
time points of the study except at the third day post-surgery. 
The serum lactate levels were always significantly higher 
(P<0.05) in those animals treated with either PL or L compared 
to those in both PPL and PPBL groups during and at the end of 
surgery, and then at 30 minutes, 60 minutes, 120 minutes, at 
first day and at second day post- surgery (Table 5). Whereas, 
at the third day post-surgery the levels of serum lactate were 
higher in animals of L, PL and PPL compared to those animals 
in the PPBL group.  

Serum levels of IL6 were significantly (P<0.05) higher in 
both L and PL treated animals compared to both PPL and PPBL 
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treated animals during and at the end of surgery. Whereas, at 
30 minutes, 60 minutes and 120 minutes post-surgery animals 
of the L group showed significantly higher levels of serum IL6 
(P<0.05) compared to those in the other three groups. In the 
second day post-surgery animals in the PPBL groups displayed 
the highest level of serum IL6 when compared to the other 
groups (Table 5).  

3.3. Analgesia score  

  Animals experienced the combination of anesthetic 
injection of PPL and PPBL groups showed higher levels of 
analgesia score (P<0.05) compared to those experienced 
Lidocaine alone (L) or combination of Lidocaine and Piroxicam 
(PL) throughout all time points of the study (Table 6).  
Interestingly, at 30 minutes, 60 minutes and 120 minutes post-
surgery animals in the PPBL groups displayed the highest level 
of analgesia score (P<0.05)  compared to those in the other  

Table.2. Heart rate, respiratory rate and rectal temperature (Mean ± SD) in goats injected with Lidocaine (L), Piroxicam - Lidocaine (PL), Piroxicam-
Propofol - Lidocaine (PPL) and Piroxicam- Propofol - Butorphanol, Lidocaine (PPBL) for laparo-ovariectomy.  

                                                           Surgery Post –surgery 

Variable group Base line During End 30 min 60 min 120 min 1 day 2 day 3 day 

Heart rate 
(beat/ min) 

L 130.3±2.6  134.3±4.3  138.8±1.9 a 143.3±5.2 a 141.3±2.2 a 137.0±1.4 a 130.0±7.3 a 126.8±8.0 a 129.8±3.3 a 

PL 129.0±1.9  132.3±5.4  136.3±3.9 a. b 139±0.9 a 135.0±4.8 a 138.3±2.2a 132.0±1.6 a 130.3± 2.1 a 129.0±2.6 a 

PPL 138.5±7.9  134.3±7.5  130.8±4.9 b 122.8±4.4b 119.3±8.9 b 122.0±9.5 b 126.7±9.5 a 130.8±8.9 a 131.0±5.5 a 

PPBL 131.0±3.9  126.5±3.7  122.8±4.1 b 115.0±5.7 b 110.8± 8.8 b 115.0±6.4 b 124.0±8.0 a 122.7±4.3 a 120.0±4.8 b 

Respiratory 
rate 
(breath/ min) 

L 20.3±3.2  22.3± 2.5  24.0±1.6 a 24.3±2.1 a 25.3±2.2 a 24.0±1.6 a 23.8±3.4 a 23.3±3.4a 23.0±4.3 a 

PL 19.5±2.1  22.5±0.6  25.5±1.3 a 24.8±0.9 a 24.3±1.3 a 24.0±2.1 a 21.8±3.2a, b 22.3±0.5 a 21.0±2.2 a 

PPL 
21.5±3.1  19.8±2.4  19.5± 2.6 b 16.3±0.5 b 12.5±2.1 b 12.5±3.1 b 16.8±3.5 b, c 18.0±4.1 a, b 18.8±2.4 a 

PPBL 23±3.2  21.5±3.7  20.0±2.9 b 15.5±2.6 b 12.8±2.1 b 12.8±3.1 b 13.0±2.2 c 15.8±2.2 b 18.0±2.7 a 

Rectal 
Temperature 
(ºC) 

L 38.7±0.5  38.8±0.3  39.0±0.1 a 39.0±1.8  39.2±0.4 a 39.1±0.2 a 38.7±0.1  38.7±0.2  38.7±0.2  

PL 39.0±0.3  39.0±0.4  39.1±0.2 b 39.0±0.2  39.1±0.5 a 39.1±0.2 a 38.8±0.1  38.8±0.1  38.9±0.1  

PPL 39.2±0.4  38.9±0.3  38.6±0.3 b 38.3±0.5  37.8±0.5 b 37.8±0.5 b 38.4±0.4  38.6±0.2  38.8±0.3  

PPBL 39.4±0.6  39.3±0.7  39.1±0.8 b 38.4±0.5  37.6±0.6 b 37.9±0.6 b 38.5±0.6  38.7±0.2  38.8±0.2  

Means within the same column with different superscript litters are significantly different at P<0.05    

Table 3. Serum ALT and AST activity (Mean ± SD) in goats injected with Lidocaine (L), Piroxicam - Lidocaine (PL), Piroxicam – Propofol - Lidocaine 
(PPL) and Piroxicam- Propofol - Butorphanol, Lidocaine (PPBL) for laparo-ovariectomy. 

                                                               Surgery Post –surgery 

Variable group Base line During End 30 min 60 min 120 min 1 day 2 day 3 day 

AST (mg/dl) 
 

L 25.8±1.7  29.0±5.4  28.8±3.3  29.3±2.1  30.3±1.7  30.8±2.1  33.8±2.1 a 31.0±2.4 b 31.8±3.4  

PL 28.5±4.1  30.8±1.3  29.3±2.5  30.7±2.1  31.5±4.2  32.5±7.4  36.3±6.3 a 32.5±2.5 b 36.0±6.1  

PPL 25.5±2.6  30.0±3.7  23.8±6.9  27.0±6.1  31.8±1.9  27.3±3.5  25.8±4.3 b 25.3±1.5 a 26.5±1.3  

PPBL 25.3±2.6  28.0±6.1  23.0±7.8  25.8±5.3  26.8±5.2  27.0±3.9  29.0±5.6 b 25.5±2.6 a 27.5±6.5  

ALT (mg/dl) 
 
 

L 107.5±7.1  122.8± 6.6a 125.3±9.6 a 131.8±8.2 a 134.8±6.4 a 136.5±19.2 a 130.3±19.9  124.3±19.1  122.8±8.5 a 

PL 
106.3±8.8  120.0±5.6 a 125.0±10.7a 134.3±17.3 a 136.0±5.2 a 130.5±25.9 a 134.0±28.4  133.5±29.5  131.8±19.3 

b 

PPL 
99.5±14.2  84.3±7.8b 79.5±2.6 b 102.8±32.4 a, b 102.3±27.8 b 105.5±22.1 a, b 120.0±40.6  107.0±21.4  99.8±19.9 b, 

c 

PPBL 98.8±6.2  93.8±5.3 b 87.5±5.7 b 81.8±5.3 b 83.0±4.2b 88.5±4.2 b 91.5±1.0  89.8±8.5  90.3±6.4 c 

Means within the same column with different superscript litters are significantly different at P<0.05    
All within interaction, Wilks' Lambda, P<0.0611; Within time, Wilks' Lambda, P<0.001;   Time * groups, Wilks' Lambda, P<0.0611   
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Table 4. Serum BUN, Creatinine (Mean ± SD) in goats injected with Lidocaine (L), Piroxicam - Lidocaine (PL), Piroxicam – Propofol - Lidocaine 
(PPL) and Piroxicam- Propofol - Butorphanol, Lidocaine (PPBL)  for laparo-ovariectomy. 

                                                               Surgery Post-surgery 

Variables group Base line During End 30 min 60 min 120 min 1 day 2 day 3 day 

 
BUN 
(mg/dl) 
 

L 60.50±4.20  67.25±3.40  69.50±3.42 a 77.50±5.57 a 68.00±6.83 a 56.25±5.68  55.25±2.36  60.50±6.86  60.25±2.63  

PL 64.75±5.12  51.00±4.69  44.75±8.54 c 51.50±9.11 b 55.75±9.25a,b 52.75±3.50  49.00±8.64  57.75±5.50  60.25±4.99  

PPL 51.50±6.45  58.00±6.00  59.50±6.86 a 58.75±8.30 a, b 56.00±5.89 b 53.75±6.08  54.50±8.66  51.25±9.88  51.00±6.73  

PPBL 60.75±5.62  52.75±6.08  48.25±6.70 b 44.00±8.04 b, c 44.75±3.77 b 53.50±4.12  55.00±4.24  55.50±5.00  60.25±5.38  

Creatinine 
(mg/dl) 
 
 

L 1.18±0.22  1.33±0.39  1.03±0.21  1.18±0.17  0.93±0.15  1.08±0.17  1.15±0.26  1.35±0.19  0.90±0.29  

PL 1.10±0.18  1.05±0.17  0.88±0.25 0.98±0.10  1.03±0.10  1.15±0.19  1.15±0.21  1.18±0.22  2.98±4.03  

PPL 0.97±0.23  1.08±0.13  1.05±0.13  1.15±0.10  0.88±0.10  1.03±0.15  0.90±0.24  1.01±0.14  0.88±0.13  

PPBL 0.95±0.14  1.02±0.16  1.00±0.14  1.15±0.10  0.84±0.11  1.03±0.15  0.88±0.28  1.01±0.14  0.82±0.09  

Means within the same column with different superscript litters are significantly different at P<0.05    
All within interaction, Wilks' Lambda, P<0.4754; Within time, Wilks' Lambda, P<0.001;  Time * groups, Wilks' Lambda, P<0.475     

 

Table 5. Serum Lactate and Interleukin- 6  (Mean ± SD) in  goats injected with Lidocaine (L) , Piroxicam - Lidocaine (PL), Piroxicam – Propofol - 
Lidocaine (PPL) and Piroxicam- Propofol - Butorphanol, Lidocaine (PPBL) for laparo-ovariectomy. 

Surgery post-surgery 

Variable groups basal during End 30 min 60 min 120 min 1 day 2 day 3 day 

 
Lactate 
(mg/dl) 

L 55.1±4.9  64.1±5.6 a 68.1±3.1 a 72.1±3.6 a 64.6±6.0 a 55.1±5.7 a 49.6±4.6 a 51.0±5.6 a 51.7±4.5 a 

PL 59.5±3.9  67.2±5.7 a 73.4±4.3 a 79.0±2.5 a 64.6±6.1 a 55.1±5.4 a 51.1±4.8 a 51.1±3.2 a 58.1±1.9 a 

PPL 63.8±3.7  48.4±3.2 b 45.5±5.8 b 43.8±8.1 b 43.1±6.6 b 44.1±2.0 b 43.4±5.3 a, b 38.0±2.1 b 54.5±5.7 a 

PPBL 58.8±5.5  50.7±6.6 b 39.5±6.6 b 42.1±12.4 b 42.1±4.6 b 43.7±4.2 b 37.8±6.9 b 33.4±6.7 b 40.8±2.9 b 

Interleukin- 6 
(pg/ml) 

L 5.5±1.3  6.7±0.9 a 7.1±0.8 a 6.4±2.4 a 6.8±1.2 
a 

5.1±1.2 a 5.9±1.9  5.6±1.2 a 5.9±.4  

PL 5.1±0.9  6.00±1.1 a 6.2±1.2 a 6.9±1.3 b 6.2±0.7 

b 
5.1±0.7 b 5.5±0.2  5.7±1.1 a 5.4±0.7  

PPL 5.4±0.9  4.7±0.8 a, b 4.4±0.5 b 4.7±0.7 a, b 5.2±0.8 

a, b 
5.6±0.9 a 5.8±0.8  5.9±0.78 a 6.2±0.8  

PPBL 4.6±1.3  4.1±1.2 b 3.7±0.8 b 3.6±0.5 b 4.5±1.1 
b 

5.2±0.9 b 5.7±0.1  5.2±0.5 b 5.6±1.5  

Means within the same column with different superscript litters are significantly different at P<0.05    
All within interaction, Wilks' Lambda, P<0.0481; Within time, Wilks' Lambda, P<0.001; Time * groups, Wilks' Lambda, P<0.0481          

 

Table 6. Analgesia scores (Mean ± SD) in goats injected with Lidocaine (L) , Piroxicam - Lidocaine (PL), Piroxicam – Propofol - Lidocaine 

(PPL) and Piroxicam- Propofol - Butorphanol, Lidocaine (PPBL) for laparo-ovariectomy. 

Groups Surgery Post-surgery 

 Base line After injection of 
anesthetic agent 

Start of surgery End of surgery 30 min  60 min  120 min 
 

L 

 
0.0±0.0 1.25±0.50 a 2.00±0.00 a 1.75±0.50 a 1.3±0.5 a 1.0±0.0 a 1.0±0.0 a  

PL 

 
0.0±0.0 1.75±0.50 a 2.50±0.6 a 2.75±0.50 a 2.25±0.6 a 2.3±0.5 a 1.75±0.5 b 

PPL 

 
0.0±0.0 3.00±0.00 b 3.50±0.6 b 4.0±0.0b 3.75±0.5 b 2.5±0.6 a 2.3±0.5 a, b 

PPBL 

 
0.0±0.0 3.25±0.50 b 3.50±0.6 b 4.0±0.0 b 4.00±0.0 c 3.0±0.0 b 2.3±0.5 b 

Means within the same column with different superscript litters are significantly different at P<0.05    
All within interaction, Wilks' Lambda, P<0.0398; Within time, Wilks' Lambda, P<0.001;   Time * groups, Wilks' Lambda, P<0.0398 
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4. DISCUSSION 

The combination of butorphanol and propofol in this 
study offered advantages over the use of either drug alone. 
These advantages include the use of low doses of the drugs 
which in turn could induce less cardiopulmonary side effects in 
goats while providing adequate sedation and analgesia. 
Combining butorphanol with propofol in goats undergoing 
laparo-ovariectomy reduced on one hand HR and RR and on 
the other hand induced good analgesia. Also, the use of the 
combination increased levels of IL6 in treated animals until 30 
minutes post-surgery. 

Heart rate in lidocaine treated animals (control group) 
increased until the end of operation. This result could be 
attributed to the sympathetic nerve block and vasodilatation 
induced by the lidocaine [18, 19]. The increase in HR during  
anesthesia  might be due to the increase in myocardial blood 
flow or the stimulation of cardio excitatory centers of brain or 
sympathetic nervous system [20].  

The finding that HR decreased significantly in PPBL treated 
goats until the end of surgery may have resulted from 
cardiovascular and respiratory depressant effect of 
butorphanol, and this result  agrees with that reported 
previously [8, 17]. The reason of the increase in HR following 
administration of butorphanol in goats could be the relaxation 
of vascular musculature [16].  

In the present study, RR increased significantly after 
lidocaine administration during surgical intervention. A similar 
increase in RR has been reported in lambs received a 
combination of lidocaine and tramadol [19]. It has been 
reported that lidocaine increase RR through sympathetic 
nerve block and vasodilatation [18]. In the present study, a 
reduction in RR was reported in all animals of PPL and PPBL 
groups during surgical intervention. Respiratory depression 
associated with the administration of propofol and 
butorphanol might be secondary to the CNS depression 
produced by alpha-2 adrenoceptor stimulation [21], or to the 
direct depression of the respiratory centers by pre-anesthetics 
[22].  

In the present study, the quality of analgesia ranged from 
good to excellent in PPL and PPBL treated animals up to 30 
minutes post-surgery. Piroxicam produces the analgesic effect 
through its binding properties, inhibition of COX-2 enzymes, 
and is successfully used in goats [23]. Repeated successive 
intramuscular injection of piroxicam achieved effective 
analgesia in the postsurgical period. Meloxicam has both 
analgesic and anti-inflammatory properties and may be used 
to complement the local anesthesia during and after surgical 
intervention on the bovine digit post-surgery [24].  

Serum ALT concentrations increased significantly after 
laparo-ovariectomy, indicating an important alteration in 
animal perception of pain and consequently an impact of 

animal welfare. The stress response was reflected by a rise in 
serum ALT during surgery in both L and PL groups. Addition of 
piroxicam reduced the perioperative levels of stress-related 
hormones which was represented in a reduction in serum ALT 
levels [25].  

PPBL is regarded as the most effective analgesic regimen 
in ovariectomy in goats due to the analgesic effect of 
butorphanol and piroxicam. This finding is supported by 
findings of previous work on anesthetics [21, 26]. However, 
the stress response of surgical procedures cannot be 
completely suppressed by the synergistic effect of lidocaine, 
piroxicam, propofol and butorphanol. This finding agreed with 
[27].  

 Interleukin-6 is secreted by a wide range of cells including 
immune cells, fibroblasts, endothelial cells, and neurons. It is 
one of the most common cytokines that induces hyperalgesia 
[28]. The preemptive use of lidocaine treatment in the current 
study had no significant effect in attenuation of IL-6. It has 
been previously found that lidocaine did not abolish pain 
associated with surgery and the strong stimulation of 
nociceptors during the surgical treatment led to a direct 
release of cytokines into the blood stream which subsequently 
triggered an endocrine stress response [18] and this finding 
agrees with the result of the current study. IL6 causes 
production of cyclooxygenase 2 (small mediators) which 
generates PGE2 that causes vasodilatation therefore 
enhancing the perception of pain [29]. In the present study, 
the inclusion of piroxicam in the anesthesia regimen had a 
significant effect in the attenuation of serum IL-6 during and 
post-surgery in PPL and PPBL groups. This may be due to the 
reduction of inflammatory cells production that are 
responsible for IL-6 secretion after surgical incision [30, 31].  

The preemptive combination of propofol-piroxicam-
butorphanol resulted in augmentation of the attenuation of 
serum IL-6. Butorphanol was able to increase the ability of 
piroxicam to inhibit prostaglandin synthesis via the blockage of 
cyclooxygenase and the prevention of cytokines induced 
hyperalgesia [23]. This result agrees with the previous findings 
that reported that stimulation of serotonergic descending 
inhibitory system resulted in a decreased stimulation of 
lymphocyte proliferation and a decrease in IL-6 production 
[32].         

In the present study, serum lactate increased significantly 
until 60 min post-surgery in L and PL treated animals but 
tended to persist high in lidocaine treated animals. This could 
be attributed to the stress induced by surgical intervention. A 
mild increase in blood lactate concentrations was reported in 
cattle during abdominal and digit  surgery and was attributed 
to stress induced vasoconstriction and reduced tissue 
oxygenation [33, 34, 36]. The increase in serum lactate activity 
may be attributed to the possibility of muscle damage [35]. 
Plasma lactate levels remained lower in goats of PPBL group 
than in lidocaine groups. This finding also agrees with previous 
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results reported that plasma lactate remained on average 
lower in cows treated with xylazine than in controls animals 
received saline solution during claw surgery in cattle [36]. 

The results of the non-significant increase in BUN and 
creatinine values might be attributed to a temporary 
inhibitory effect of the drug on the renal blood flow, which in 
turn might have caused a rise in BUN and creatinine [37]. In 
the current study a significant increase of BUN in PL group was 
observed, and a significant decrease during surgery and 
anesthesia in PPL and PPBL group. Similarly, a non-significant 
increase in BUN level at different stages of surgical anesthesia 
in dogs receiving BAG-Propofol anesthesia has been reported 
previously [38]. 

   Serum creatinine concentrations increased significantly 
after ovariectomy, indicating an important alteration in animal 
welfare and perception of pain. A significant increase in 
creatinine levels were reported in animals of PPL and PPBL 
groups during the operation and were followed by a decrease 
reaching to the pre-operative levels 48 hours postoperatively. 
The finding is similar to that reported previously in dogs 
anaesthetized with BAG-Propofol [20]. The values of creatinine 
were transiently and non-significantly increased at initial 
intervals after administration of propofol, which returned 
towards the base value by end of observation [39].  

 The stress response was reflected by a rise in serum 
creatinine during surgery in all groups of goats. In addition, 
increased hepatic urea production from amino acid 
degradation could account for the observed increase in BUN 
values as was recorded previously [40]. Similar changes in BUN 
were also reported after the administration of butorphanol in 
goat [41]. Blood urea nitrogen and creatinine were elevated 
postoperatively in calves with obstructive urolithiasis due to 
retention of urine and the onset of acute renal failure which 
was manifested by a decreased glomerular filtration rate as a 
result of back pressure on the kidneys [42].  

Goats in PPL and PPBL groups showed good to excellent 
state of analgesia with reduced levels of serum lactate, BUN 
and IL6 with a significant increase in serum creatinine.  

CONCLUSION   
The results of the present study indicate that the addition 

of piroxicam to the analgesic protocol in goats undergoing 
laparo-ovariectomy can alleviate surgical stress and may 
therefore achieve sufficient analgesic effects.  
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