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Abstract

The study aimed to investigate the analgesic, antipyretic and anti-
inflammatory efficacy of nimesulide besides its pharmacokinetics in both
normal and hydrogen peroxide-induced stressed chicks with particular

focus on the impact of oxidative stress on these parameters.

The study showed that adding hydrogen peroxide in drinking water at
0.5 % from the first day to the fourteenth day of chicks' old leads to
occurrence of oxidative stress on the measured days, which are the 7%, 10
and 14" days of their lives, through a decrease in the concentration of
plasma antioxidants in stressed chicks with hydrogen peroxide by 46, 58

and 22%, respectively compared to the control group given tap water.

The analgesic median effective dose (EDsg) of nimesulide, when
administered intramuscularly (IM), was estimated at 9.79 mg/kg in the
control group (receiving normal drinking water), while oxidative stress
increased the effectiveness of pain-relieving effect represented by a
decrease in the value of the EDs in the hydrogen peroxide-induced stressed

chicks to 6.78 mg/kg, IM reflecting a 31% decrease.

The median lethal dose (LDsp) of nimesulide was determined in the
control group to be 130.52 mg/kg, IM. hydrogen peroxide-induced
oxidative stress increases the toxicity of nimesulide demonstrated by
reduction in the LDsy value to 45.56 mg/kg, IM corresponding to a 65%

reduction.

Nimesulide was also found to have a wide margin of safety based on
values of EDsy and LDs in the chicks for both the control and stressed

chicks, with a therapeutic index of 13 and 7, respectively.
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The injection of nimesulide in a single dose (representing the ED ¢ of

nimesulide) of 20 mg/kg, IM in both groups of chicks resulted in pain
relief at times 15, 30, 60 and 120 minutes after the nimesulide injection
and the most significant and effective time point for pain relief was
observed at 30 minutes following the administration of nimesulide
injection.

The injection of nimesulide in the control group (normal drinking
water) and stressed chicks at multiple doses of 4.90, 9.79 and 19.58
mg/kg, IM (representing ED»s, EDsy and EDjg9) caused the pain relief in
percentages of 33, 67 and 100%, respectively in the control group and 50,
83 and 100%, respectively in the stressed group, both in a dose-dependent

manncr.

Nimesulide injection caused a significant decrease in a temperature
induced by baker's yeast (135 mg/kg, IP) 3 and 4 hours after baker's yeast
injection, where nimesulide antipyretic efficacy in the hydrogen peroxide-
stressed chicks was increased than in the non-stressed chicks and the best
time for nimesulide that reduced the temperature was at 1, 2 and 3 hours

after baker's yeast injection.

The anti-inflammatory activity of nimesulide in both groups was
evaluated by reducing the thickness of the chicks' paw as a result of
formalin injection (0.05 ml of 0.1%) and the anti-inflammatory
percentages in the control chicks was 67% and 48% after 30 and 60
minutes of injection while the percentage was 39% and 37% in stressed

chicks stressed, respectively.

The injection of nimesulide intramuscular for five consecutive days

resulted in a significant reduction in the concentration of serum
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cyclooxygene-2 in both control and stressed chick groups, with an

inhibition percentage of 30 and 24 %, respectively.

Nimesulide injection for five consecutive days led to a significant
increase in uric acid, alanine aminotransferase (ALT) and aspartate
aminotransferase enzymes (AST) in the stressed chicks with hydrogen

peroxide compared to the control group.

Oxidative stress resulted in a significant elevation in the plasma
nimesulide concentration (20 mg/kg, IM) in the stressed chicks with
hydrogen peroxide compared to the control group at the specified times
of measurement which were 15, 30, 60, 120, 240 and 480 minutes' post
injection with corresponding percentage increase of 16, 11, 30, 39, 11 and

43% respectively.

Oxidative stress induced by hydrogen peroxide also altered the
pharmacokinetic parameters of the nimesulide resulting in increased
values for the area under the curve(AUC), the area under the moment
curve(AUMC), the maximal plasma concentration (Cmax), the mean
residence time(MRT), the elimination half-life (t !/;) and the volume of

distribution (VD) by 11, 42, 11, 35, 46 and 39%, respectively.

The finding of this study demonstrated that oxidative stress induced by
hydrogen peroxide not only affected pharmacokinetic parameters of
nimesulide but also modified its pharmacological effects (analgesic,
antipyretic and anti-inflammatory properties) these changes were
attributed to alterations in nimesulide by concentration with in the blood

plasma in the chick model.

The results of this study showed the good and beneficial
pharmacological efficacy (analgesic, antipyretic and anti-inflammatory)

of nimesulide in chicks that modified by hydrogen peroxide-induced
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oxidative stress as well as its change of the nimesulide pharmacokinetics
in the chicks model, which requires attention when treating the stressed

animals.



