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Abstract

This study aimed to determine the median effective analgesic dose
of pregabalin administered orally by an electrostimulator device, determine
the dose-dependent analgesic effect of oral pregabalin at different times,
determine the median effective analgesic dose of tramadol, diclofenac, and
paracetamol by intraperitoneal injection and determine the type of drug
interaction with pregabalin, evaluate the antipyretic effect of pregabalin,
detect changes in some biochemical parameters after pregabalin
administration for seven consecutive days, evaluate the analgesic and anti-
inflammatory effect of pregabalin by formalin test, measuring the plasma
concentration of  pregabalin using high-performance liquid
chromatography (HPLC) and measuring the pharmacokinetic parameters
of pregabalin in the plasma , the effect of pregabalin on locomotor activity

within the open field in a chick as a model.

The median effective analgesic dose (EDs) for oral pregabalin was
156.5 mg/kg in chicks by using the up-and-down method.The analgesic
effects of oral pregabalin (150 and 300 mg/kg body weight) were evaluated
at different time points by using an electrostimulator. Analgesia was
observed after an hour of treatment through a significant increase in pain-
inducing voltages compared to time zero and continued to 2, 4, and 8 h of
treatment, and a significant increase in pain-inducing voltages was

observed at 2, 4, and 8 h compared to that at time zero and one hour.

The median analgesic effective dose of tramadol, diclofenac and
paracetamol by intraperitoneal injection was (0.82, 5.65 and 10.74 mg/kg)
of body weight, respectively. Based on isobolographic analysis and
calculated Y-value, the interaction type between pregabalin and (tramadol,

diclofenac, and paracetamol) was determined at a ratio of 0.50:0.50 of the




Absyracy

(-B-)
median analgesic effective dose for each drug, and the interaction was

synergistic.

The antipyretic effect of pregabalin for five consecutive hours was
determined by inducing fever by baker yeast (0.135 g/kg ip). A significant
increase in the body temperature of chicks was observed in the positive
control group treated with baker yeast at the third, fourth, and fifth hours
of treatment compared with the time (0—1-2 h) in the same group. There
was no significant difference in temperature during the experimental time
of five hours in the groups of diclofenac plus baker yeast, pregabalin plus

baker yeast, or pregabalin with diclofenac together plus baker yeast.

Changes in some biochemical parameters were determined after oral
administration of pregabalin for seven consecutive days. 24 hours after the
last dose of pregabalin, a significant increase in urea concentration was
observed in the groups treated with pregabalin at 150, 300, and 600 mg/kg
orally, whereas no significant difference in creatinine concentration was
observed. A significant increase in ALT activity was observed in the
groups treated with pregabalin compared with the control group. A
significant increase in AST activity in the groups treated with pregabalin
150 mg/kg compared with the control group, and a significant increase in
enzyme activity was observed in the groups administered pregabalin 300
and 600 mg/kg compared to the group administered 150 mg/kg and the

control group.

The analgesic and anti-inflammatory effect of pregabalin were
evaluated by injecting formalin (0.05 ml 0.1%) into the paw of the right
foot of the chicks. Formalin injection caused inflammation and pain in the
right foot. By comparing the results, a significant increase was observed at
the moment of raising the right foot/s for the diclofenac group 11 mg/kg
(positive control group) and pregabalin 300 mg/kg compared to the control




Absyracy
-CH)

group (negative control), and a significant increase in the moment of

raising the right foot/s was observed in the group treated with diclofenac
and pregabalin together (EDs( for each of them) compared with the groups
administered pregabalin and diclofenac alone and the control group
(negative). It was also observed that there was a significant decrease in the
number of raising the right foot/3 min in the group treated with diclofenac
11 mg/kg and pregabalin 300 mg/kg compared to the control group
(negative), and a significant decrease was noted in the number of raising
the right foot/3 minutes between the group treated with diclofenac and
pregabalin together compared with pregabalin 300 mg/kg and diclofenac
11 mg/kg and the control group, which indicated the analgesic effect of

pregabalin and diclofenac alone and their synergistic effect.

In addition, a significant decrease in the thickness of the paw of the
right foot was observed between the diclofenac group and the diclofenac
and pregabalin group compared to the control group. The anti-
inflammatory percentage of the diclofenac (11 mg/kg) was 44.5%, the
pregabalin (300 mg/kg) was 21.6%, and the diclofenac and pregabalin
(EDs of each of them) was 57.8%, which confirms the synergistic action

of pregabalin and diclofenac together.

The concentration of pregabalin in the plasma of chicks was
measured by a high-performance liquid chromatography (HPLC)), thus,
the concentration of pregabalin in the plasma was (133.80+2.35,
183.20+£3.91, 295.60+£2.82, 248.4047.60, 219.00£2.72, 154.00+5.50)
ng/ml and at times (0.5, 1, 2, 4 and 8 and 28) hours, respectively, and the

highest concentration was at 2 hours.

The pharmacokinetic parameters of pregabalin were measured in the
plasma of chicks. The dose of 300 mg/kg was used to measure the

pharmacokinetic parameters of pregabalin in the plasma of chicks, and they
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were as follows: the elimination half-life was 29 h, elimination rate

constant was 0.023 hours-1, and the maximum plasma concentration was
295 pg/ml during the 2-hour period of treatment, mean residence time was
43 h, volume of distribution was 1,127 L/kg, total clearance was 0.026
L/h/kg, and the area under the curve from time 0 to infinity was 11420.31
pg.h/ml.

The effect of pregabalin on locomotor activity in the open field was
determined at the therapeutic dose after an hour of treatment, as there was
a significant decrease in latency to move, number of lines crossed, number
of escape jumps, and number of vocalizations in the group treated with
pregabalin at a dose of 300 mg/kg compared with the control group and
pregabalin group 150 mg/kg. There was no significant difference in the
latency to move, number of lines crossed, number of escape jumps, and
number of vocalizations between the control and pregabalin group
administered 150 mg/kg. No significant difference was observed in the
number of pecks and defecation in the treated groups compared with the
control group, which confirms the effect of pregabalin at a dose of 300
mg/kg in reducing the locomotor activity of chicks one hour after

treatment.

The effect of pregabalin on the locomotor activity in the open field
was determined at doses of 30 and 60 mg/kg after a week of treatment. A
significant decrease was observed in the latency to move, number of lines
crossed, number of escape jumps, and number of vocalizations in the
treated groups compared to the control group, a significant decrease in the
number of pecks was observed in the group given pregabalin 60 mg/kg in
comparison with the pregabalin 30 mg/kg and the control group. No

significant difference in the number of defecation times was observed
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between the treated and control groups, indicating a significant decrease in

locomotor activity in chicks treated with pregabalin after a week.

We concluded from the study, that pregabalin has an analgesic effect
in chicks over several hours and that there is a strong synergistic interaction
between pregabalin and tramadol and to a lesser extent with diclofenac and
paracetamol and its anti-inflammatory and analgesic effects through the
formalin test. Temporary harmful effect on the liver with chronic oral
administration, the study also revealed the congruence between the
pharmacokinetics and pharmacodynamics of pregabalin, and through the
long elimination half-life which gives the reason for it is has a long period
of analgesic effect, in addition to its sedative effects upon acute and chronic

administration on the locomotor activity.




