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Abstract

The aim of the current study was to compare and reveal the
pharmacological activity of ketorolac (analgesic, antipyretic and anti-
inflammatory activity) in normal and stressed chicks with hydrogen
peroxide (H,0,), investigating the effect of oxidative stress )OS) on the
pharmacological activity as well as identifying the ketorolac
pharmacokinetics and plasma concentration in chicks and the extent of its
change in the case of oxidative stress with hydrogen peroxide.

Treatment with H,O, in the drinking water of chicks at 0.5% from
the 1st to the 14th days-old led to the occurrence of OS through a
significant decrease in the concentration of antioxidants in the plasma on
the 7", 10™ and 14™ days by 39, 29 and 41%, respectively.

The median effective dose (EDsy) of ketorolac was determined in
the chicks of the control group (tap water) to be 7.79 mg/kg,
intramuscularly (IM), while OS with H,0, increased the analgesic
efficacy of ketorolac through a decrease in the analgesic EDs, value in the
stressed chicks with H,O, to become 6.58 mg/kg, IM, with a percentage
of decrease 16%.

The acute median lethal dose (LDsy) of ketorolac in chicks of the
control group was 262.80 mg/kg, IM. The OS with H,O, increased the
acute toxicity of ketorolac by reducing the value of LDs, in stressed
chicks to become 226.30 mg/kg, IM, with a percentage of decrease 14%.

Based on the EDsy and LDs, values of ketorolac in both chicks of
the control group and those stressed with H,O,, it was found that
ketorolac has a wide range of safety, as the value of the therapeutic index
was 34 in both groups of chicks.

Injecting the chicks of the control and stressed groups at multiple

doses of ketorolac, which are 3.5, 7 and 14 mg/kg, IM (representing
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EDys, EDsy and EDy o, respectively) led to analgesia in a dose-dependent
manner while the OS with H,0O, increased the effectiveness of ketorolac
analgesia.

Ketorolac’s injection at a single dose (representing EDjo of
ketorolac) which is 14 mg/kg, IM in chicks of the control and stressed
groups led to analgesia during the times of 15, 30, 60 and 120 minutes
after the injection of ketorolac, and the best significant time for analgesia
was after 30 minute of injection.

Injecting baker's yeast at a dose of 135 mg/kg, IP in both the
control and stressed groups, increased the temperature significantly in the
chicks at 3 and 4 hours after the injection, while the injection of
ketorolac, at a dose of 14 mg/kg, IM caused a decrease in the baker's
yeast-induced temperature and the best time for ketorolac to reduce the
temperature was at 1, 2 and 4 hours after injecting baker's yeast.

Formaldehyde injection (0.05 ml of 0.1%) into the paw of the
chicks caused inflammation for the groups of the control and stressed
chicks while the injection of ketorolac led to a significant reduction in the
inflammation caused by formaldehyde by 81 and 73%, respectively.

Injection of ketorolac with ketamine led to a significant increase in
the analgesic efficacy of ketamine in both the control and H,O,-stressed
chicks while the onset, duration and recovery from hypnosis was the
same in the control and stressed groups of chicks.

Injecting of ketorolac (14 mg/kg, IM) for five consecutive days
resulted in analgesia in both groups of chicks while the analgesic efficacy
of ketorolac was increased in the stressed chicks when compared with the
chicks of the control group during the specified day of measurement.

The injection of ketorolac for five consecutive days caused an
increase in alkaline phosphatase, creatinine and uric acid in the group

injected with ketorolac compared with the group injected with
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physiological saline, while the consecutive injection of ketorolac caused a
significant increase in alkaline phosphatase enzyme, creatinine and uric
acid in the stressed group of chicks when compared with the control
group (tap water) that injected with ketorolac.

OS caused a significant increase in the concentration of ketorolac
(14 mg/kg, IM) in the plasma of the group of chicks stressed with H202
when compared with the control group during the different measurement
times, which are after 15, 30, 1, 2, 4 and 24 hours of injection with an
increasing percentages of 24, 38, 54, 199, 39, and 59%, respectively.

H,0;-induced OS changed the pharmacokinetic parameters of
ketorolac, represented by an increase in the area under the curve, the area
under the moment curve, the maximal concentration and elimination rate
constant by 59, 19, 38, and 43%, respectively while it decreases the mean
residence time, elimination half-life, volume of distribution and the total
clearance of ketorolac by 25, 30, 56, and 37%, respectively.

The results of this study indicate that H,O,-induced OS modulates
the pharmacological activity of ketorolac (analgesic, antipyretic and anti-
inflammatory), as well as, altering the pharmacokinetic parameters of
ketorolac through an increase in the concentration of ketorolac in the

plasma.



