RESEARCH ARTICLE

@;&'sz %ﬂé/%ﬁly &(mm/

ISSN: 0253-8318 (PRINT), 2074-7764 (ONLINE)

Accessible at: www.pvj.com.pk

Comparative Efficacy of Medetomidine HCI and Lignocaine HCI as Epidural Anesthetic in

Buffalo Calves

Hamid Akbar, Muhammad Arif Khan, Shehla Gul Bokhari, Mansur ud Din Ahmad'*, Humaira Majeed Khan” and Aftab

Ahmed Anjum’

Department of Clinical Medicine and Surgery; 'Department of Epidemiology and Public Health, University of Veterinary
and Animal Sciences, Lahore-54000; 2Department of Pharmacy, Lahore College for Women University, Lahore;
*Department of Microbiology, University of Veterinary and Animal Sciences, Lahore-54000, Pakistan

*Corresponding author: mansuruddin@uvas.edu.pk

ARTICLE HISTORY (13-486)

ABSTRACT

Received: October 25,2013
Revised:  April 25,2014
Accepted:  April 26, 2014

Key words:
Buffalo calves
Epidural anesthetic
Lignocaine
Medetomidine HCl
Normal saline

The efficacy of medetomidine HCl as epidural anesthetic was experimentally
assessed in 24 healthy buffalo calves of either sex and body weights ranging from
65-85 kg. The animals were randomly divided into 6 groups Al, A2, A3, A4, B and
C (n=4). Medetomidine HCI was used at four different doses 15, 30, 45 and 60
pg/kg BW, respectively in first four groups. Group B animals were administered
with lignocaine HCl 2% and normal saline (3mL) was administered epidurally in
Group C (control). The onset and duration of analgesia were evaluated after every
15 min, using the pin prick and pinch tests. The onset of skin analgesia was dose
dependent, higher and rapid with increase in dose and was earlier in animals of
group A than B. Significant change in the duration of analgesia was observed till 40
min post injection (P<0.05). The recovery pattern showed a similar trend. The
sedation score showed a significant dose dependent effect, becoming more
pronounced as the dose of medetomidine HCI was increased in subgroups Al, A2,
A3 and A4, respectively. Group B animals showed very mild sedation, while in
group C, no sedation was observed at any stage. Thus it was concluded that despite
early induction and longer duration of analgesia, medetomidine HCI at these doses
is suitable for standing surgeries of hindquarters in buffalo calves. There was ideal
onset and duration of analgesia and there was optimal sedation due to effective
absorption of drug from injection site.
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INTRODUCTION

Medetomidine HCI (an alpha2-agonist) possesses more et al,
potency and economic efficacy than other drugs of this

disruption of motor function make it a preferable agent for
standing surgical procedures in cattle and buffaloes (Singh
2009; Kalhoro et al, 2010). Sedation,
cardiopulmonary depression and delayed onset of

group (Kamine et al., 2012; Morgaz et al., 2013). Medeto-
midine HCI has been used at limited level in cattle calves as
anesthetic (Singh et al., 2009). Local anesthetics such as
lidocaine, mepivacaine and xylocaine are routinely applied
as epidural anesthesia in buffaloes (Singh et al., 2005).
Epidural alpha-2 agonists induce analgesia by
stimulation of alpha-2 adrenergic receptors in dorsal horn
of spinal cord. Epidural medetomidine HCI has been used
to produce caudal analgesia in cattle (Pathak et al., 2012)
and goats (Mpanduji et al., 2000). The attributes of
medetomidine HCl having a lipophilic tendency, rapid
elimination, prolonged duration of action and decreased
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analgesia are prominent features of medetomidine (Singh
et al., 2005). The objectives of present study were to
determine an ideal dose rate of medetomidine HCI by
epidural route for standing surgery of perineal region and
to compare effects of medetomidine HCI at variable doses
with lignocaine as ideal local anesthetic in buffaloes as
these drugs have already been used for spinal analgesia in
buffalo calves (Pathak et al., 2012). The efficacy of two
drugs was determined on the basis of parameters;
including onset time of analgesia, intensity/duration of
analgesia, degree of ataxia/sedation, change in heart,
respiratory rate and rectal temperature.



378

MATERIALS AND METHODS

Clinically healthy 6 to 10 months old buffalo calves
(n=24), weighing 65 to 85 kg were randomly divided into
six groups (n=4, each). Groups Al, A2, A3 and A4 were
injected medetomidine HCI (15, 30, 45 and 60 pg/kg BW)
whereas group B and C by lignocaine (2%) and Normal
saline (control) using epidural route. Skin over first
intercoccygeal space was clipped, surgically scrubbed and
injection was made using a 20-G, 4-cm long hypodermic
needle slowly over a period of 10-15 seconds. The needle
was inserted at an angle of 45°, directed interiorly and
ventrally to a depth of about 2 cm (Singh et al., 2009).
Clinical parameters evaluated were analgesia, sedation
and recovery.

Time period from injection to the loss of sensation
was considered as onset of analgesia. Depth of analgesia
was evaluated on the basis of presence/absence of perineal
and inguinal reflexes, tongue protrusion, flexion of upper
parts of hind limbs and loss of tail movement. The
analgesia was judged by scoring system. Duration of
analgesia was based on the time from onset of analgesia to
full return of sensation. The average time for duration of
analgesia was observed by continuously pricking at
perineal area at intervals of 30 seconds until the animals
showed a pin-prick response. Evaluation of sedation was
carried out on the basis of onset, duration and recovery by
observing the presence or absence of reflexes including
head down, saliva drooling, jaw tone, palpebral reflex and
gait in-coordination. Depth of sedation was calculated by
scoring system. The data obtained on the above mentioned
parameters was analyzed statistically using one way
ANOVA (SPSS Inc. USA). Duncan’s multiple range test
(DMRT) was used to analyze the results at a significance
level of P<0.05.

RESULTS

Analgesia: Analgesia was assessed on the basis of onset,
duration and recovery. The onset of analgesia in Group A
was dose dependent, higher, rapid and statistically
significant (P<0.05) as compared with Group B. The
mean values for onset of skin analgesia in Al (15 ng/kg)
were 3.1740.17 min, A2 (30 pg/kg) 2.75+0.12 min, A3
(45 pg/kg) 2.77+0.15 min, A4 (60 pg/kg) 2.35+0.12 min
as compared to 3.30+0.18 min in Group B. In group C, no
analgesia was observed at any stage. Statistically, onset of
analgesia showed significant difference in Groups A and
B, when compared with Group C.

The duration of analgesia showed dose-dependent
pattern and increased with increasing dose of
medetomidine HCI. Statistical analysis showed that
duration of skin analgesia was significantly different
(P<0.05) among the four subgroups and subgroup A4
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depicted the longest duration of skin analgesia (57.50£1.2
min). In group B, the duration of analgesia was 34.62+1.7
min, while in group C no signs of analgesia were observed
at any stage.

The recovery pattern also showed a similar trend as
subgroup A4 showed the longest recovery time
(59.25+1.7 min), while recovery time of subgroup Al was
45.50+1.2 min longer than that for Group B (35.82+1.8
min). The four subgroups of A and Group B showed
significant differences with each other as well as with
group C (Table 1).

Sedation: Sedation was evaluated on the basis of onset,
duration and recovery. All of the treated and control
groups showed highly significant differences with each
other. Onset of sedation was dose-dependent in Group A.
The shortest time for onset of sedation was observed in
subgroup A4 (2.85+0.12 min), followed by group A3
(4.504£0.57 min), group A2 (5.50+0.57 min) and group Al
(6.504£0.57 min). In group B, mild sedation was observed
and its onset was relatively delayed (7.37+0.54 min).
Group C depicted no sedation at any stage.

There was significant difference in duration of
sedation amongst all groups (A, B and C). The longest
sedative duration was observed in group A4 (65.25+0.95
min), followed by A2 (56.50+1.2 min), A3 (55.75£2.5
min) and Al (46.00+1.8 min). In group B, duration of
sedation lasted for 26.75+2.2 min, while, no analgesia
observed in group C.

Recovery from sedation was smooth and significantly
different among all six groups. Dose-dependent effects of
medetomidine HCl in the four subgroups of A were
prominent as before and subgroup A4 calves depicted
longest time for recovery (67.25+2.0 min). In group B,
recovery was attained at an average time of (29.50+1.9
min), which was quite earlier and showed significant
difference with group A. It was observed that even the
lowest dose of medetomidine HCI as used in subgroup
Al, showed longer times of recovery (45.50+1.2 min) as
compared to group B. Contrarily, in group C no signs of
sedation observed at any stage.

Clinical assessment: Medetomidine HCI was observed to
induce a dose-dependent hypothermia. When compared
with groups B and C, the subgroup A4 depicted the
maximum fall in body temperature (101.67+0.29°F) which
was statistically significant (P<0.05). Group B calves also
showed a slight decline in rectal temperature, however,
the difference was non-significant as compared to control
group. The pulse rate showed slight, yet significant
(P<0.05) changes in subgroup A4 (69.00+1.8/min) as
compared to groups B and C. The difference between
groups B and C was also significant (Table 2).
Respiratory rate of calves did not depict dose-dependent

Table I: Evaluation of analgesia and sedation in buffalo calves after epidural administration of various drugs

Groups Drugs used

Analgesia Time (min)

Sedation Time (min)

Onset Duration Recovery Onset Duration Recovery
Al Med |5pgm/kg 3.17£0.17¢ 42.50+1.2¢ 45.50£1.2¢ 6.50+0.57¢ 46.00+1.8° 45.50+1.2¢
A2 Med 30 ugm/kg 2.75+0.12¢ 44.00+2.1¢ 47.50%1.2¢ 5.50+0.57¢ 56.50+1.2¢ 58.50+1.2¢
A3 Med 45 ugm/kg 2.77£0.15¢ 46.75+1.7¢ 51.751.7¢ 4.50+0.57¢ 55.75+2.5¢ 62.50+1.2¢
A4 Med 60pgm/kg 2.35%0.12° 57.50%1.2¢ 59.25%1.7¢ 2.85+0.12° 65.25+.95¢ 67.25+2.0°
B Lignocaine 2% 3.30£0.18¢ 34.62%1.7° 35.82+1.8° 7.37+0.54' 26.75+2.2° 29.50+1.9°
C Normal saline 0.00+0.00* 0.00+0.00° 0.00+0.00° 0.00+0.00° 0.00+0.00° 0.00+0.00°

Means carrying same superscripts differed non-significantly (P>0.05) and having different superscripts differed significantly (P<0.05).



Table 2: Temperature, pulse, respiration and heart rate in animals
treated with medetomedine HCI and lignocaine
Clinical parameters

Groups Drugs used Temperature  Pulse beats  Respiration
°F /min /min
Al Med I5 pgm/kg  102.40+0.43°  68.00£1.8°  22.50%1.2*
A2 Med 30 pgm/kg  102.50+0.25°  75.75£1.7° 27.50%1.2°
A3 Med 45 pgm/kg  102.35+0.26°  72.75+1.7°  31.50%].2°
A4 Med 60pgm/kg  101.67£0.29°  69.00+1.8°  27.50%1.2°
B Lignocaine 2%  102.60£0.31°  72.50+03.6° 29.00+2.4"
C Normal saline 102.75£0.31°  76.25£0.95¢ 29.75+2.3"

Means carrying same superscripts differed non-significantly (P>0.05) and
having different superscripts differed significantly (P<0.05).

effect of medetomidine HCl. However, significant
(P<0.05) decline in respiratory rate was noticed in animals
of subgroup Al (22.50+1.2/min), as compared to the
groups B and C (Table 2).

DISCUSSION

The analgesia induced in calves of group A
(subgroups Al, A2, A3 and A4) was dose dependent,
earlier in onset, longer in duration and statistically
significant when compared with group B. This was
evidenced by the stronger response in animals
administered a higher dose in A4 (60 pgm/kg) and vice
versa. These results were found to be in accordance with
the findings of Singh et al. (2005) who reported an early
onset and longer duration of analgesia after epidural
administration of medetomidine HCl in buffaloes. In
group B (lignocaine 2%), earlier onset of analgesia was
recorded which is supported by outcome of studies in
cows (Singh et al., 2005; Bigham et al., 2010) describing
similar efficacy of lignocaine in terms of rapid onset and
long duration analgesia. Lignocaine and xylazine are
being used as epidural anesthesia in calves and dogs
(Meyer et al., 2009; DeRossi et al., 2011). Medetomidine
and ketamine combination is reported to be effective for
anesthesia in goats (Kinjavdekar et al., 2007). The
duration of skin analgesia depicted a dose-dependent
relationship, prolonged with an increasing dose of
medetomidine HCl. The difference in duration of
analgesia may be due to site of injection (lumbosacral or
sacrococcygeal), level of injection (subarachnoid or
epidural) and dose rate of drug (Singh et al., 2005). In
present study, medetomidine HCI produced a very long
duration of analgesia at higher doses, its effects were
more pronounced when compared to effects produced by
lignocaine. Since, medetomidine HCI was injected in the
sacrococcygeal space, it was assumed that maximum
concentration of drug was present in this area, evidenced
by the complete analgesia recorded at tail and perineal
region. These results recorded were in agreement with
those reported by Lin et al. (1998). The experimental
units, dose and conditions used were also in accord with
present study.

Mild to moderate sedation and ataxia were noticed in
present study. Animals appeared tired with dropping of
head and eye-lids. Appearance of sedation signs is a
common side effect after epidural administration of
medetomidine HCI in cows (Amarpal et al., 2002;
Condino et al., 2010). Similar pattern of signs was
depicted in goats by sub-arachnoid administration of
romifidine (Fierheller et al., 2004). From present study
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findings, it could be hypothesized that sedation was
attributable to the supra-spinal effects of xylazine or
medetomidine HC1 following their systemic absorption
from the extra-dural space. Similar reasons for sedation
were also presented by Correa-Sales et al. (1992) who
attributed sedation to sequential events including
absorption of drug from subarachnoid space into systemic
circulation, reaching to brain and causing decrease in
release and turnover of epinephrine in CNS. The onset of
sedation in group A was delayed and signs appeared early
in subgroup A4. This indicated that analgesic action of the
drug was due to its rapid local action rather than general
effects. Similar findings have been reported by Aithal et
al. (1996). Mild sedation was observed in all animals of
groups Al, A2, A3 and A4 increased with higher dose of
medetomidine HCl. A mild degree of general sedation
was recorded in group B which is a common side effect
with alpha-2-agonists (Sinclair, 2003).

Heart rate decreased in medetomidine HCI treated
group A only, while no such effect observed in group B
and C. Similar findings associated with use of
medetomidine HCI has been reported in buffaloes (Singh
et al., 2009), dogs (Vesal et al., 1996), cats (Duke et al.,
1994) and cattle (Lin et al., 1998). Alpha-2 agonists are
also used in the treatment of arterial hypertension
(Mavropoulos et al., 2014). Bradycardia post
administration of alpha-2 agonists might be due to
inhibition of sympathetic tone from the CNS, inhibition of
nor-epinephrine release from sympathetic nerve terminals,
vagal stimulation due to vasoconstriction and a direct
increase in the release of acetylcholine from parasy-
mpathetic nerves in the heart (Gargiulo et al., 2012).

In present study, respiratory rate was decreased in
medetomidine HCI treated group A, compared to groups
B and C which is in accord with findings of Kamine et al.
(2012). There was not any dose dependent relationship
and is in agreement with Malik et al. (2011). Group A
animals showed a significant decrease in rectal
temperature as compared to B. The reason behind this was
again attributed to the fall in ambient temperature during
course of trial or due to generalized sedation and
decreased metabolism  (Tanaka et al., 2014).
Conclusively, decrease in rectal temperature observed in
present study may be caused by sedation, reduced
metabolism, muscle relaxation and depression of the CNS.
Similar results reported by Kinjavdekar et al. (2000)
strengthened present study.

Conclusion: From this study it was concluded that
epidural injection of medetomidine HCI produced a longer
duration of analgesia with more pronounced effects in
higher doses, as compared to lignocaine. Medetomidine
administration produced complete analgesia of tail,
perineum and inguinal region but this analgesia was dose
dependent as higher doses produced deeper and longer
analgesia. On the other hand local anesthetic (lignocaine)
also produced good analgesia but was of short duration.

REFERENCES

Aithal KS,DN Udupa and S Tandon, 1996. Clinical evaluation of
sodium fluoride chewable tablets in dental caries. Indian | Dent
Res, 7: 136-139.



Amarpal, P Kinjavdekar, HP Aithal, AM Pawde and K Pratap, 2002.
Analgesic, sedative and haemodynamic effects of spinally
administered romifidine in female goats. ] Vet Med A Physiol
Pathol Clin Med, 49: 3-8.

Bigham AS,S Habibian, F  Ghasemian and S Layeghi, 2010.
Caudal epidural injection of lidocaine, tramadol and lidocaine-
tramadol for epidural anesthesia in cattle. ] Vet Pharmacol
Ther, 33: 439-443.

Condino MP, K Suzuki and K Taguchi, 2010. Antinociceptive, sedative
and cardiopulmonary effects of subarachnoid and epidural
xylazine-lidocaine in xylazine-sedated calves. Vet Anaesth
Analg, 37: 70-80.

Correa-Sales C, BC Rabin and M Maze, 1992. A hypnotic response to
dexmedetomidine, an alpha 2 agonist, is mediated in the locus
coeruleus in rats. Anesthesiol, 76: 948-952.

DeRossi R, FO Frazilio, PH Jardim, AR Martins, R Schmidt and JM
Negrini-Neto, 2011. Evaluation of thoracic epidural analgesia
induced by lidocaine, ketamine, or both administered via a
lumbosacral approach in dogs. Am | Vet Res, 72: 1580-1505.

Duke T, AM Cox, AM Remedios and PH Cribb, 1994. The
cardiopulmonary effects of placing fentanyl or medetomidine in
the lumbosacral epidural space of isoflurane-anesthetized cats. Vet
Surg, 23: 149-155.

Fierheller EE, NA Caulkett and |V Bailey, 2004. A romifidine and
morphine combination for epidural analgesia of the flank in cattle.
Can Vet ), 45: 917-923.

Gargiulo S, A Greco, M, Gramanzini, S Esposito, A Affuso, A Brunetti
and G Vesce, 2012. Mice anesthesia, analgesia and care, Part I:
Anesthetic considerations in preclinical research, ILAR ], 53: E55-
69.

Kalhoro AB, M Tarig, AB Kachiwal, R Rind, DH Kalhoro and S Kalhoro,
2010. Use of medetomidine hydrochloride as sedative in cattle
calves. Pak ] Agri, Agril Engg Vet Sci, 26: 87-99.

Kamine A, M Shimozuru, H Shibata and T Tsubota, 2012. Effects of
intramuscular administration of tiletamine-zolazepam with and
without sedative pretreatment on plasma and serum biochemical
values and glucose tolerance test results in Japanese black bears
(Ursus thibetanus japonicus). Am | Vet, 73: 1282-1289.

Kinjavdekar P, GR Singh, Amarpal, HP Aithal and AM Pawde, 2000.
Physiologic and biochemical effects of subarachnoidally
administered xylazine and medetomidine in goats. Small Rumin
Res, 38:217-228.

Kinjavdekar P, GR Singh, Amarpal, HP Aithal and AM Pawde, 2007.
Clinicophysiological effects of spinally administered ketamine and
its combination with xylazine and medetomidine in healthy goats.
Vet Res Commun, 31: 847-861.

Lin HC, EA Trachte, F] DeGraves, DH Rodgerson, JE Steiss and Carson
RL, 1998. Evaluation of analgesia induced by epidural

380

Pak Vet J, 2014, 34(3): 377-380.

administration of medetomidine to cows. Am ] Vet Res, 59: 162-
167.

Malik V, P Kinjavdekar, Amarpal, HP Aithal, AM Pawde and Surbhi,
2011. Comparative evaluation of halothane anaesthesia in
medetomidine-butorphanol and midazolam-butorphanol
premedicated water buffaloes (Bubalus bubalis). | S Afr Vet Assoc,
82:8-17.

Mavropoulos G, G Minguet andJF Brichant, 2014. Alpha-
2 adrenoreceptor agonists in anaesthesia and intensive care
medicine. Rev Med Liege, 69: 97-101.

Meyer H, SB Kaistner, M Beyerbach and | Rehage, 2009.

Cardiopulmonary effects of dorsal recumbency and high-volume
caudal epidural anaesthesia with lidocaine or xylazine in calves. Vet
J, 186:316-322.

Morgaz |, J]M Dominguez, R Navarrete, JA Fernandez-Sarmiento, P
Mufioz-Rascon, R] Gémez-Villamandos and MM Granados, 2013.
Cardiovascular, antinociceptive and sedative effects of
medetomidine infusion in sevoflurane anesthesia in puppies. Pak
Vet ], 33: 370-373.

Mpanduji DG, SB Bittegeko, MN Mgasa and EK Batamuzi, 2000.
Analgesic, behavioural and cardiopulmonary effects of epidurally
injected medetomidine (Domitor) in goats. ] Vet Med A Physiol
Pathol Clin Med, 47: 65-72.

Pathak R, K Pratab, Amarpal, P Kinjavdekar, HP Aithal and Pankaj, 2012.
Comparison of bupivacaine, xylazine and buprenorphine with
ketamine combination for spinal analgesia in buffalo calves. Vet
World, 5: 754-761.

Sinclair MD, 2003. A review of the physiological effects of a,-agonists
related to the clinical use of medetomidine in small animal
practice. Can Vet J, 44: 885-897.

Singh P, K Pratap, AP Kinjavdekar, HP Aithal and GR Singh, 2005. Effect
of xylazine, lignocaine and their combination for lumbar epidural
analgesia in water buffalo calves (Bubalus bubalis). | S Afr Vet
Assoc, 76: 151-158.

Singh R, | Sen, ] Wig, M Minz, A Sharma and | Bala, 2009. An
acetazolamide based multimodal analgesic approach versus
conventional pain management in patients undergoing laparoscopic
living donor nephrectomy. Indian | Anaesth, 53: 434-441.

Singh V, Amarpal, P Kinjavdekar, HP Aithal and K Pratap, 2005.
Medetomidine with ketamine and bupivacaine for epidural
analgesia in buffaloes. Vet Res Commun, 29: |-18.

Tanaka T, K Ashihara, M Nakamura, T Kanda, D Fujita, Y Yamashita, Y
Terai, H Kamegai and M Ohmichi, 2014. Associations between the
pre-pregnancy body mass index and gestational weight gain with
pregnancy outcomes in Japanese women. ] Obstet Gynaecol Res,
40: 1296-1303.

Vesal N, PH Cribb and M Frketic, 1996. Postoperative analgesic and
cardiopulmonary effects in dogs of oxymorphone administered
epidurally and intramuscularly and medetomidine administered
epidurally. ] Vet Surg, 25: 361-369.



