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Abstract---This project was designed to study the incidence, onset,
duration and potency of tramadol, in donkeys can be evaluated as
local anesthetic drug by infiltration in maxillary sinus for
trephination. In this study, five adult donkeys of both sexes of local
breed were used for induce trephination of maxillary sinus that was
given 2% xylazine hydrochloride intravenously followed by local
infiltration of 5% tramadol with aseptic technique. Parameters were
used for evaluation, physical and clinical examination which includes:
degree of chewing, degree of pain during palpation, measuring of
anesthetic time, secretion of lacrimal gland was measured after
induction of anesthetic drug locally. The results demonstrated that
there are no any significant changes in heart rate, respiratory rate and
rectal body temperature. While the anesthetic parameters showed no
any significant changes about pain during palpation and absent of
chewing movement with secretion of lacrimal gland was seen. Increase
in anesthesia duration time from 30-45 minute and with the potency
and recovery was excellent after surgical operation.
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Introduction

The using of anesthetic procedures and agents, with local anesthesia had an old
as history using in surgery field. Due to advances in knowledge of anesthetic
efforts, many diagnostic procedures and number of surgical operation can be
performed under local anesthesia (1, 2). Local anesthetics agents that reversibly
interfere with neural conduction and are widely used to provide pain control in
surgical operation, and the ideal local anesthetic solution should be provide best
fit for the animals' systemic condition, which are effective in general, that finally
leads to best surgical interference (3-5). Many chemical agents have been
developed and produced for local anesthetic purposes, and only a certain number
of these substances are currently use (6, 7). Tramadol hydrochloride (tramadol
HCl), is known for its strong analgesic activity and has been used widely in
medicine for many years (8-10). Recent studies showed that tramadol HCL known
as a local anesthetic action on peripheral nerves and used to treat acute and
chronic pain of moderate to severe intensity to remove painful condition after
recovery from surgery with minimum side effect (11-13). Equine sinuses
trephination is a common surgical procedure that accompanied with chronic
inflammatory condition of Para nasal sinuses in sedated standing animal to
provide better visualization of operative site by local anesthetic drug, to reduce
risk and cost that associated with general anesthesia in equine practice (4, 14,
15). Many researchers have focus in their scientific work on the local mechanisms
action of tramadol HCL, it is atypical opioid, but its local mechanisms of action
have not yet been fully understood (16-18). Many studies refer to the local
anesthetic effects of tramadol HCL as follows: anesthetic and opioid /analgesic
(19-21). Recent studies have been shown the possible local mechanisms action of
tramadol by favoring the opening of nonspecific voltage-dependent potassium (K*)
channels (22), acting in the nitric oxide pathway (23), and the a agonistic action
on vanilloid receptor 1 (TRPV-1 transient receptor potential vanilloid-1) that apart
from local analgesic effectcan exert undesired local side effects such as burning
pain and erythema, with high concentration of tramadol blockade of the N-
methyl-D-aspartate receptors, local anesthetic effect of tramadol can be explained
by direct blocking of voltage-dependent sodium (Na*) channels (24-26). Therefore,
this project was designed to evaluate the effect of tramadol HCL as local
anesthetic drug in donkeys as equine model based on its daily clinical and
physical examination.

Materials and Methods
Experimental animals

A number of five adult male and female local breed donkeys (aged 2-8 years old
and weighing 65.2-87.5 kg) were used in this study. They were kept in animal
farm in the Surgery Department/College of Veterinary Medicine/University of
Baghdad/Iraq, for two weeks prior to operation for more adaptation as approved
by the Ethics Committee of the College of Veterinary Medicine/Animal care. All
animals was given 2% Xylazine
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Surgical operation

Under aseptic condition an IV, injection was performed using 23-gauge mm
needle syringe in the jugular vein for administration of xylazine at dosage of 1.1
mg/kg intravenously as pre-anesthetic followed by local infiltration of 5%
tramadol at dose of 10 ml. The parameters which were used for evaluation of
efficacy and potency of tramadol are physical examination, degree of chewing
movement, degree of pain during palpation, measuring of anesthesia time and
secretion of lacrimal gland.

Anesthesia protocol
Preparation the site of operation

The aseptic technique was followed in the present study, the animal in standing
position were restrained by administration of 2% xylazine from 4-8 ml, prepared
the site of operation by clipping and shaving of hair, washing with tap water and
soap then disinfect the area by 70% ethyl alcohol.The site of maxillary sinus
incision, was covered with sterile drapes.

Surgical technique

The maxillary sinuses are located at the lateral side of each side of the skull, the
dorsal border located from the infraorbital foramen to the medial canthus of the
eye, while the ventral border lined from the infraorbital foramen to the anterior
edge of the Facial crest, and the posterior border lined from the medial canthus
toward the end edge of the facial crest. A 10 cm skin incision was made at the
rostral border of the maxillary sinuses, dissect the under lining tissue, stopped
the bleeding, the periosteum above the bone skull was dissected, then using the
portal trephines to remove part of the maxillary sinuses bone with rotating
movement, the skin was closed by 2/0 non absorbable suture material with
simple interrupted pattern. Dressing of sterile gauze soaked with Iodine
disinfectant to protect the skin incision.
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Figure 1. Steps of surgical operation (A) Dissection to expose the muscle and
periosteal tissue, (B) Drilling of the maxillary bone with rotating movement by
trephine instrument, (C) Maxillary opening after removal part of maxillary sinus,
(D) Maxillary opening with same size of bone trephine instrument.

Post-operative examination

To prevent any complication,the systemic antibiotic were administrated, Procaine
penicillin G 100000 IU, by the intramuscular route every 72 h for 5 days
postoperative with clinical observation to the site of operation in maxillary sinus
area were performed every day.

Statistical analysis

The Statistical Analysis System- SAS (2018) program was used to detect the effect
of difference factors in study of parameters. T-test was used to significant
compare between means in this study (27, 28).

Results
Physical parameters

a) Heart rate: (beats/ minutes) by auscultation using a stethoscope).the heart
rate was measured before anesthesia at zero time and after anesthesia at
first 1 minute from beginning of induction time (Figure 2)

b) Respiratory rate: (breath/min) was counted by observation the Movement of
the chest and abdominal muscle that recorded before anesthesia at zero
time and after anesthesia at 2 minute were the induction time was begin
(Figure 3)

c) Rectal temperature: was recorded by a digital thermometer before
anesthesia at zero time and after anesthesia at 3 minute from beginning of
induction time (Figure 4).
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Figure 2: Difference in heart rate before and after anesthesia.

27,6

27,5

27,4

27,3
Before After
anesthesia anesthesia

Figure 3: Difference in respiratory rate before and after anesthesia.
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Figure 4: Difference in rectal temperature before and after anesthesia



4847

Table 1. The differences in heart rate, respiratory rate, rectal temperature before

and after anesthesia

Mean = SE
Anesthesia Temperature - | Heart rate Respiratory rate
C
Before anesthesia 37.32 £0.55 46.20 £1.65 27.40 £2.52
After anesthesia 37.02 £0.59 49.60 £1.96 27.60 £1.03
T-test 1.871 NS 5.924 NS 6.281 NS
P-value 0.721 0.222 0.943

Clinical parameters
Degree of chewing movement

The result of this parameter depend on the observation the movement of upper
and lower jaw from the onset time of local anesthetic drug injection until reach to
recovery time (Table 2).

Table 2: Score card for chewing movement

Score Quality Character
0 No Animal refuse to eat, the mouth completely closed.
1 Slightly Animal with little attempt to open mouth, no saliva
drooling with slight movement of tongue.
2 Frequent Only tongue from anterior part of mouth will be
seen, saliva present, the animal continues to chew
the bolus, but with prolonged time.
3 Strong All anterior part of the mouth will be seen, tongue
protrusion, with excessive saliva drooling.

The results show thatthe movement of upper and lower jaw was absent, the
animal refuse to eat, the mouth completely closed from the onset of anesthesia
with tramadol till the surgical procedure was completed (Table 5).

Degree of pain during palpation

This depends on the dose of local anesthetic drug that was injected to provide
anesthesia along the surgical procedure periods (Table 3).

Table 3: Score card for degree of pain during palpation that detected by pinching

method
Score | Degree Character
0 Excellent No effect.
1 Good Response present with excitement sings.
2 Poor sensation | Animal will be stood and show movement in head with

severe pain
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The results show that the degree of pain was excellent there's no pain during
palpation from the onset of anesthesia till the surgical procedure was completed
(Table 5)

Secretion of lacrimal gland

This depend on the observation of tear as aqueous solution from the lacrimal
canal (that extend from the dorsal border of maxillary sinus to the medial canthus
of the eye, during anesthesia that include this location May be detect the effect of

local anesthetic drug on canal secretion according to sings of each score (Table 4).

Table 4: Score card for secretion of lacrimal gland under local anesthesia

Score Response

—_

Absent (anesthesia inhibit secretion of lacrimal gland)

N

Present (anesthesia not effect on lacrimal gland secretion)

3 Variable (anesthesia may not effect on lacrimal gland secretion
completely the tears may be absent then disappear)

The results show after local infiltration of tramadol in maxillary sinus and
induction time was beginning we notice that the secretion of tears from the
lacrimal gland was absent (Table 5)

Table 5: Shows mean of clinical parameters + SE of scores after local injection of
tramadol

Meanz* SE for Scores

Degree of chewing Degree of pain Secretion of T-testP-value
movement during lacrimal gland
palpation
0.00 +0.00 0.00 +0.00 1.00 £0.00 0.333 * (0.045)
T-test (p-value) NS NS NS

Non-significant

Discussion

The results of the current study showed, that the heart rate was obvious
increased after anesthesia due to developed of atrioventricular block that caused
by systemic effect of local anesthetic drug on Na* channels and effect of tramadol
on Na* and K* channels lead to slightly increased heart rate and significant
increased cardiac index and stroke volume agree with Yamashita et al. (29). The
effect of the alpha-2 agonist in which xylazine administration lead to effect on
myocardial contractility and cardiac output lead to effect on central sympathetic
outflow which lead to increased heart rate (30-33). Also, tramadol have effect on
systolic and diastolic blood pressure due to an opioid sympathomimetic
mechanism, but they are not clinically significant at recommended dose this
agree with Stamford (34) so, our results in both drugs showed no significant
changes in heart rate onset of anesthesia till the end of experiment.the respiratory
rate produce less respiratory depression after anesthesia (35) because tramadol




4849

cause CNS inhibition by alpha-2 adrenoreceptors stimulation that effect on
respiratory muscle activity leading to inhibit K* channels and increase calcium
ion that cause decrease of vascularization of respiratory muscle this result agree
with Waldhoer et al. (36). The decrease of temperature in tramadol group due to
release of monoamines in the anterior hypothalamus since the noradrenaline that
inhibited by tramadol (37) lead to reduce the 5-hydroxytryptamin (5-HT) agree
with Bigham et al. (38) as it affect on body temperature. Ibeas et al. (39)
mentioned that the hypothalamus might be attributed to decrease in the skeletal
muscle tone and metabolic rate with muscle relaxation leading to depression of
the thermoregulatory center in the brain.after injectionof tramadol as infiltration
in maxillary sinus area and observation the chewing movement including upper
and lower jaw when we was attempt to offered the food to animals after the
induction time of local anesthetic drug, the that there's no response and animal
refuse to eat the mouth completely closed. Donald et al. (40) mentioned that the
duration of chewing depend on the movement of upper and lower jaw sequence
that required to movement of both jaw to break down the bolus. This movement
was absent due to effect of opioid on number of peripheral nerves (41) that cause
inhibition of non-specific voltage dependent Na* channels at this area (42)
especially with tramadol when increased the concentration leading to blockade of
the NMDA receptor leading to direct blocking of Na* channels that cause
inhibition to maxillary labial nerve of upper and lower jaw according to also it
have direct effect on channels that related with calcium ion concentration in
muscle cell of the jaw that inhibited due to control of tramadol on blood supply of
the muscle by vasoconstrictor activity leading to relaxation to the movement of
upper and lower jaw (43). The tramadol control to pain locally by inhibition the
nociceptive wide dynamic neurons leading to release of transmitter of afferent
signals to higher brain center agree with Doherty et al. (44) to provide loss of pain
locally with analgesic effect systemically, in addition the tramadol inhibit nor-
epinephrine and serotonin which enhance the decrease sensation of the pain (45).
After local infiltration of local anesthetic drug in maxillary sinus and induction
time was beginning we notice that the secretion of tears from the lacrimal gland
was absent due to present of some anatomical feature between lacrimal gland and
maxillary sinus innervation (46). The secretion of this gland is a response to
parasympathetic and sympathetic stimulation that originated from facial nerve
and petro palatine nerve that formed post synaptic ganglia with branch of
maxillary nerve that reach to lacrimal gland inhibition of this innervations
binding feature lead to inhibit secretion of tears that accumulated in canal that
pass from dorsal part of maxillary sinus and opened through the duct in medial
canthus of the eye (47). The result from this study that the local anesthesia of
maxillary sinus was lead to local inhibition to gag ilia that responsible for
parasympathetic stimulation of lacrimal gland secretion our result agree with
Sullivan (48).
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