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Abstract

The aim of the study was to evaluate the quality of sedation and analgesia produced by xylazine alone and in
combination with tramadol or pentazocine in goats.

Four male adult West African goats weighing 8.5 + 0.2 kg (Means #* Standard Deviation) were sedated with each of three
treatments in a randomized cross over design at one week interval between treatments. Treatments were Xylazine
(0.1mg/kg) with normal saline (XYL-SAL); with tramadol (3mg/kg, XYL-TRA) and with pentazocine (2 mg/kg, XYL-
PEN). Sedation scores, heart rate (HR), respiratory rate (RR) and rectal temperature (RT) were obtained before drug
administration and subsequently at ten -minute intervals.

Onset of sedation were 7.5 + 0.7 min, 5.8+ 1.3 min and 6.3 * 1.7 min with the XYL—SAL, XYL-TRA and XYL-PEN
treatments respectively. Duration of sedation was forty minutes with XYL-SAL and XYL-TRA and 50 minutes with XYL-
PEN. Peak sedation occurred between thirty and forty minutes with the three treatments. At peak effect, sedation was
mild with XYL-SAL, mild to moderate with XYL-TRA and intense with XYL-PEN but without analgesia.

Heart and respiratory rates fell significantly from baseline values by 10 minutes post drug administration in the goats
with the three treatments while rectal temperature remained unchanged. Side effects observed was drooling by all the
goats with XYL-PEN and one goat with XYL-TRA. One goat had paraphimosis with XYL-TRA.

It was concluded that addition of pentazocine to xylazine in goats enhanced sedation although without analgesia and
provided better sedation quality than addition of tramadol.
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1. Introduction

Sedation is an invaluable technique in veterinary medicine to facilitate many clinical procedures [1, 2]. In ruminants, it
is a commonly used technique in conjunction with local anaesthesia for carrying out painful procedures especially for
patients intractable to physical restraint [3]. Sedation also reduces stress associated with physical restraint and
provides a more relaxed patient with better operating conditions [2, 3, 4, 5]. The alpha 2 agonists, phenothiazines and
benzodiazepines are all useful sedatives/tranquilizers in these species [6]. Alpha 2 agonists are particularly beneficial
because they produce both sedation and analgesia [3]; however, the analgesia is usually shortlived [6]. For this reason,
butorphanol, an opioid with mixed agonist -antagonist action has been combined with xylazine to achieve better
sedation and analgesia [6,7]. Morphine is also a commonly combined opioid with xylazine or other alpha 2 agonists [2,
6]. Indeed, the synergistic effects of opioid-sedative/tranquilizer is well recognized [4, 5]. However, both butorphanol
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and morphine are under legal control in many countries and access to them is limited [8]. There is a need to search for
more readily available opioids to utilize the synergistic sedative-analgesic effect and possibility of individual dose
reduction obtainable with sedative-opioid combinations [4, 5]. Pentazocine is the first synthesized mixed agonist-
antagonist opioid analgesic introduced into clinical practice and still widely used in humans in poor resource
environments [9] though rarely used in veterinary medicine [10]. Pentazocine has partial agonistic activity on mu and
delta-opiate receptors and full agonistic activity on kappa and sigma-opiate receptors [11]. Tramadol is a mu agonist
like morphine. Although, a weaker agonist than morphine having one tenth the potency of morphine, it has additional
mechanisms by which it produces analgesia. It is a serotonin and norepinephrine inhibitor thereby producing analgesia
by both opioid and non-opioid mechanisms [10]. Tramadol is also readily available in many countries [12].

Currently, the most popular sedative in large animal practice is xylazine [3]. The aim of this study, therefore, was to
evaluate the sedation qualities of co- administration of tramadol and pentazocine with xylazine in goats as alternative
sedative-opioid combinations in this species especially in developing countries where access to more potent opioids is
limited or completely absent.

2. Material and methods

Animals: Four clinically healthy adult, intact male West African Dwarf goats with weight 8.5 + 0.2 kg (Means * SD)
were the experimental subjects. They were obtained from a goat farm and housed together in a spacious, well-ventilated
pen and fed with concentrates, cassava peels and leafy vegetables. Water was made available ad libitum in the pen. Salt
lick was also provided for the goats. The goats were acclimatized for a period of two weeks. Just before commencement of the
experiments, they were judged healthy based on results of comprehensive physical examination, complete blood count and serum
chemistry evaluation.

Drugs: The drugs used for this study were:

e Xylazine (Xylased®Bioveta, Czech Republic) supplied as 20mg/ml solution for injection in 50ml vials.

e Tramadol hydrochloride (Tramacet®, Ciron , India) supplied as 100mg/2ml solution for injection in 2ml
ampoules.

e Pentazocine (Pilat®, Belco pharmacy, India) available for parenteral injection supplied as 30 mg/ml solution
for injection in 1ml ampoules.

e Normal saline (0.9% sodium chloride intravenous infusion, 500ml Unique Pharmaceuticals Ltd, Sango Ota,
Nigeria)

2.1. Experimental Design

The goats were assigned to three treatments in a randomized simple cross over design with a one-week washout period
between treatments. Treatments were intramuscular administration of xylazine and saline (XYL-SAL), intramuscular
administration of xylazine and pentazocine (XYL-TRA) and intramuscular administration of xylazine and pentazocine
(XYL-PEN).

2.2. Experimental procedure

Treatment XYL-SAL consisted of xylazine (0.1mg/kg) mixed with normal saline of equal volume of the resulting xylazine
volume mixed together in the same syringe and administered as a single injection. The other treatments were xylazine
(0.1mg/kg) with tramadol 3mg/kg (XYL-TRA) and xylazine (0.1mg/kg) with pentazocine 2mg/kg (XYL-PEN). The drugs
were mixed in the same syringe with xylazine and administered as single injections. Heart rate (HR), respiratory rate
(RR) and rectal temperature (RT) were measured before drug injections and subsequently at 10 minutes’ intervals over
a one-hour period. Sedation was scored using a simple descriptive scale (SDS) according to the grading by Kalhoro et al.,
[13]. Analgesia was assessed using the pedal withdrawal reflex response as previously described [14].

2.3. Calculations
In the course of the experiments, selected sedation indices were calculated as follows:
e Onset of sedation- Time interval (in minutes) between time of drug administration and onset of drug action.
e Onset of analgesia - Time interval (in minutes) between time of drug administration and loss of pedal

withdrawal response.
e Duration of analgesia - Time interval (in minutes) between loss and return of pedal withdrawal response.
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2.4. Scoring of sedation

The degree of sedation was graded following Kalhoro et al.,, (2000).

e 0 =No sedation (animal alert)

e 1 =Light degree of sedation (slight effect with animal becoming quieter with its head lowered below shoulder
but above knees).

e 2 =Moderate degree of sedation (animal becoming less alert, partial closure of eyelids with its head lowered
beyond knees).

o 3 =Deep degree of sedation (animal becoming ataxic and recumbent).

2.5. Measured physiological variables

Heart rate in beats/minute was measured with the aid of a precordial stethoscope, respiratory rate in breaths/minute
was measured by observing chest movement while rectal temperature in degrees centigrade (°C) with the aid of a
mercury-in-glass clinical thermometer.

2.6. Statistical Analysis

Statistical analyses were performed by use of a computer software (Prism 5.0; GraphPad Software La Jolla, California,
USA). Sedation indices and physiological parameters were expressed as means * standard deviation (SD) of four goats.
The means of the sedative indices of the three treatment groups were compared with one way ANOVA and mean values
of the measured physiological variables were compared using ANOVA for repeated measures. Tukey post hoc test was
used to compare mean values of physiological variables at similar times between different treatments. For comparisons
between treatments and over time in sedation scores, a Friedman test was performed and post hoc analysis was
conducted by use of the Dunnet’s test for multiple comparisons. A value of p < 0.05 was accepted as statistically
significant for all measurements.

3. Results

3.1. Sedation indices and sedation scores

Onset of sedation were 7.5 + 0.7 min, 5.8+ 1.3 min and 6.3 + 1.7 min with the XYLA—SAL, XYL-TRA and XYL-PEN
treatments respectively. Goats in all groups withdrew their legs when a pair of haemostatic forceps was used to apply
pressure in the inter digital space of the hind limbs to assess analgesia.

Sedation scores of the goats following each treatment are shown in Figure 1. By the 10* minute, following drug
administration, sedation was obvious with the XYL-SAL and XYL-PEN treatments but only at the 20t minute with XYL-
TRAM. At the 20 minute, one goat was moderately sedated following XYL-SAL while half of the goats were deeply
sedated with XYL-PEN. Half of the goats were only mildly sedated with XYL-TRA at 20 minutes. Maximum possible
sedation occurred between the 30t and 40t minutes with all goats mildly sedated with XYL-SAL; two mildly and one
moderately sedated with XYL-TRA; three goats deeply and one goat moderately sedated with XYL-PEN. All goats had
recovered from sedation following the three treatments by the 60t minute.
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E=3 Mild Sedafion
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€3 Mo Sedation
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E3 Moderate Sedation
[0 Deep Sedation

Figure 1 Distribution of sedation scores subjectively assessed by use of the simple descriptive scale (SDS) in 4 goats at
10 min after 0.1mg/kg body weight (BW) xylazine with normal saline (XYL-SAL), 0.1mg/kg xylazine with 3mg/kg
tramadol BW (XYL-TRA) and 0.1mg/kg xylazine with 3 mg/kg pentazocine (XYL-PEN) and subsequently at 20, 30, 40,
50 and 60 min. All drugs were administered intramuscularly. The SDS ranged from 0 to 3 where 0 — no sedation; 1 —
mild sedation; 2 — moderate sedation; and 3- deep sedation

3.2. Physiological variables
Heart rate, respiratory rate and rectal temperature of the goats are shown on Table 1.
Heart rate: There was no significant difference (p>0.05) among the baseline HR values. There was significant reduction

in HR between the base line values and values at ten minutes after drug administration. Heart rates started increasing
between the 40t and 50t minutes post drugs administration (Table 1).
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3.3. Respiratory rate
RR decreased significantly (p < 0.05) from baseline values after all the treatments but had all increased significantly (p
< 0.05) by the 50t minute (Table 1).

Table 1 Mean values of cardiovascular, respiratory, temperature responses of 4 goats to sedation with xylazine and
normal saline (XYL-SAL) and combined with tramadol (XYL-TRA) or pentazocine (XYL-PEN)

Variable|Treatment |0 10 20 30 40 50 60

HR XYL-SAL 157 +40.3 [113+21.1* |113+13.7 |104+49 111+14.5|113+6.6 [107.0+3.3
XYL-TRA |168+19.9 (93.3+16.1* |96 +5.7 98.7+11.5 |[98.7+13.2 |104+17.1 |111.7 + 14.7
XYL-PEN |162%+35.5 [110+12.8* |97 +14.0 100+15.3 |113+20.6 {118 +19.9 |125.5+24.6

RR XYL-SAL 62.3+2.6 48.5 + 28.5* |49.0+36.8 |36.0+12.0 [42+15.62 |46+17.6 |53.5+329
XYL-TRA [34+28 22.7+5.0%* |293+8.2 |42.7+168 |453+12.4(49.3+11.1{50.0+9.1
XYL-PEN 51+125 36 +19.6* 323+22.0 |34.6+223 (31.0+12.1|136.0+17.7|42+18.0

RT XYL-SAL 39.3+0.6 39.2+0.6 39.1+0.67 |393+0.8 [395+0.8 |39.6£0.8 |39.5+0.8
XYL-TRA |38.0+0.3 [38.2+0.3 38.0+04 |38.0+0.6 |37.8+0.1 [379+0.3 (38.0+0.3
XYL-PEN 382+0.7 |382+0.7 383+0.8 |38.1+0.8 38.0+0.9 |38.0+09 (38.1+0.8

HR- Heart rate; RR - Respiratory rate; RT- Rectal temperature; *p< 0. 05

3.4. Rectal temperature

The RT appeared unchanged in the goats among the treatment groups at all time points and between the baseline values
(Table 2).

Side effects: The side effects observed in the goats following administration of the drugs included drooling (all dogs with
XYL-PEN and one goat with XYL-TRA; none with XYL-SAL) and paraphimosis of about 50 minutes duration in one goat
with XYL- TRA.

4., Discussion

Sedation produced by xylazine alone at the dosage of 0.1mg/kg intramuscularly was only mild without analgesia while
addition of 2 mg/kg pentazocine also administered intramuscularly caused intense sedation but without analgesia.
Addition of tramadol at the intramuscular dosage of 3mg/kg body weight used in combination with xylazine in this
study did not produce analgesia nor any appreciable sedation. The dosages of the drugs used were according to
literature, xylazine [6], pentazocine [15] and tramadol [16].

The duration of sedation with XYL-SAL, XYL-TRA and XYL-PEN was between 40 and 50 minutes (Table 1). This duration
is shorter than the one hour obtained with xylazine in another study that compared sedative and physiological effects
of alpha 2 agonists in goats [17]. The reason for this may be because of the higher dosage in that study. The study
administered 0.1mg/kg xylazine intravenously whereas our study administered the same dosage intramuscularly since
intravenous dosages are usually lower than intramuscular dosages of the same drug for the same clinical effect [6].
Although, higher intramuscular dosage of 0.2 mg/kg has been quoted in literature, we used a lower dosage because the
principle of balanced analgesia/anaesthesia is a reduction of dosages of the drugs in combination than when given singly

[4].

The lower heart rates following administration of the sedative and sedative-opioid combinations in this study is
expected because alpha 2 agonists are associated with bradycardia [6] by central stimulation and mediated via the vagus
nerve. Side effects observed with opioids also include bradycardia and respiratory depression [6], thus the reduction in
respiratory rates of the goats was also not surprising. However, none of the goats had heart or respiratory rate lower
than the respective minimum physiological values of 70 beats/minute and 10 breaths/minute quoted for goats [18].

The dosage reduction of individual drugs afforded in sedative-opioid combinations usually helps in reduction of side
effects of each drug associated with the higher dosages employed when the drugs are used individually [4, 5]. Drooling
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observed in all the goats with XYL-PEN and one goat with XYL-TRA are consistent with side effects observed in goats in
similar experiments where medetomidine, another alpha 2 agonist was combined with pethidine, morphine, tramadol,
and methadone in goats [19]. However, the transient paraphimosis observed in one goat with XYL-TRA was not
recorded in the medetomidine-opioid study [19].

5. Conclusion

It was concluded that addition of pentazocine to xylazine in goats enhanced sedation although without analgesia and
provided better sedation quality than addition of tramadol to xylazine.

Compliance with ethical standards

Acknowledgments

The authors are grateful to the technical staff of the Department of Veterinary Surgery and Radiology, University of
Ibadan.

Disclosure of conflict of interest

The authors declare that there was no conflict of interest.

Statement of ethical approval

The study protocol was approved by the University of Ibadan Animal Use and Care Committee.

References

[1]  Riebold T.W. (2015) Ruminants. In: Grimm KA, Lamont LA, Tranquilli W], Greene SA and Robertson SA, eds.
Veterinary Anaesthesia Analgesia. 5th ed. lowa: Blackwell, 2015. p. 5912 -24.

[2]  Seddighi R, Doherty, DJ. Field sedation and anesthesia of ruminants. The Veterinary Clinics of North America:
Food Animal Practice. 2016; 32: 553-70.

[3] Lin H, Walz P. Commonly used preanesthetics in Farm Animal Anesthesia: Cattle, Small Ruminants, Camelids, and
Pigs. Oxford: John Wiley & Sons, Inc; 2014.

[4] Borges LP, Nishimura LT, Carvalho LL, Cerejo SA, Auckburally A, Mattos-Junior,E. Behavioral and
cardiopulmonary effects of dexmedetomidine alone and in combination with butorphanol, methadone, morphine
or tramadol in conscious sheep. Veterinary Anaesthesia and Analgesia. 2016; 43 (5): 549-60.

[5] De Carvalho LL, Nishimura LT, Borges LP, Cerejo SA, Villela 10, Auckburally A, de Mattos-Junior E. Sedative and
cardiopulmonary effects of xylazine alone or in combination with methadone, morphine or tramadol in sheep.
Veterinary Anaesthesia and Analgesia. 2016; 43 (2): 179-188.

[6] Clarke. KW, Trim CM, Hall LW. Veterinary Anaesthesia, London: Saunders Elsevier; 2014

[7] Murrell JC, Hellebrekers L]. Medetomidine and dexmedetomidine: a review of cardiovascular effects and
antinociceptive properties in the dog. Veterinary Anaesthesia and Analgesia. 2005. 32 (3): 117-27.

[8] Jong-pil Seo, Won-gyun Son, Sujin Gang, Inhyung Lee. Sedative and analgesic effects of intravenous xylazine and
tramadol on horses. Journal of Veterinary Science. 2011; 12(3):281-86.

[9] Henderson, K. Pentazocine. Update in Anaesthesia. 2008. 24 (1): 8-12.

[10] Kukanich B, Wiese, A]. Opioids. In: Grimm KA, Lamont LA, Tranquilli W], Greene SA, Robertson SA, eds. Veterinary
Anesthesia and Analgesia. 5th ed. lowa: Blackwell: 2015.p.207-226.

[11] Tripathi KD. Essentials of Medical Pharmacology, 4th ed. New Delhi: Jaypee Brothers Medical Publishers; 1999.

[12] WHO. Tramadol Update Review Report Agenda item 6.1 Expert Committee on Drug Dependence Thirtty -sixth
Meeting Geneva 16-20 June 2014 www.who.int >areas > quality safety

[13] Kalhoro AB, Shahani SK, Kachiwal AB, Kathio IH, Memon AQ, Soomro SA. Physiological effects of medetomidine
in buffalo calves. Proceedings of 3rd Asia. Buffalo. Conference. Kandy, Sri Lanka: 2000. p. 283-89.

90


http://www.who.int/

World Journal of Biology Pharmacy and Health Sciences, 2022, 11(01), 085-091

Cruz M, Luna SPL, Clark RMO. Massone F, Castro GB. Epidural anaesthesia using lignocaine, bupivacaine or a
mixture of lignocaine and bupvacaine in dogs. Journal of Veterinary Anaesthesia. 1997; 24(1): 30-32.

Plumb DC. Plumb’s Veterinary Drug Handbook, 8th ed. New Jersey: Wiley-Blackwell; 2015.

Benedito de Sousa A, Santos ACD, Sachramn S, Porte V. Pharmacokinetics of tramadol and O-desmethyltramadol
in goats after intravenous and oral administration. Journals of Veterinary Pharmacology and Therapeutics. 2008;
31(1):45-51.

Nahvi A, Molaei MM, Samimi AS. Evaluation of the sedative and physiological effects of xylazine, detomidine,
medetomidine and dexmedetomidine in goats. Veterinary Medicine and Science. 2022; (3): 1205-10.

Smith CK. Glimpsing goats vital statistics. Raising goats for dummies. Hoboken: Wiley Publishing Inc.; 2019.

Salarpour M, Sakhaee E, Samimi A.S and Azari O (2022) Comparative evaluation of the sedative and physiological
effects of medetomidine alone and in combination with pethidine, morphine, tramadol, and methadone in goats
Veterinary Medicine and Science 8:4. 1664-1670.

91


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Salarpour%2C+Maryam
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Sakhaee%2C+Ehsanollah
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Samimi%2C+Amir+Saeed

