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Summary

The objective of this study was to demonstrate the effect of oxidative stress
induced by hydrogen peroxide (H,O,) on the pharmacological response to
centrally sedatives and analgesics diazepam and xylazine and peripheral
analgesics dipyrone and diclofenac in 7-14 day old chicks.

Treatment of one day old chicks for 14 days with H>O; in the drinking
water at 0.5 % caused a significant decrease in glutathione concentration and
increased malondialdehyde concentration in the plasma and whole brain of the
chicks at ages of 7, 10and 14 in comparison to control group that received H,O-
free water.

The median effective sedative doses (EDsg) for diazepam and xylazine in
the control group were 6.5 and 4.8 mg/kg, intramuscularly (i.m.), respectively,
whereas H,O, decreased them to 3.5 and 1.8 mg/kg, i.m. by 46 and 63 %,
respectively. The 24 h median lethal doses (LDsg) of diazepam and xylazine in
the control group were 451.8 and 86.0 mg/kg, i.m., respectively whereas
stressed chicks with H,O, showed an increase in toxicity through lowering in
the LDs, values to 251.8 and 65.3 mg/kg, i.m. by 44 and 24 %, respectively.

Injection of diazepam at 2.5, 5 and 10 mg/kg, i.m. and xylazine at 2, 4 and
8 mg/kg, i.m. caused sedation in the control and stressed chicks in a dose
dependant manner. H,O; significantly decreased the onset of diazepam sedation
and increased its duration and recovery while xylazine injection did not showed
a significant difference in comparison to control group.

Diazepam or xylazine injection at 0.5 and 1 mg/kg, i.m. in the control and
stressed chicks inhibited their general locomotor activity in the open-field test
accompanied with an increase in the tonic immobility response, whereas H,O»
increased the inhibitory effects of both drugs in the chicks.

Challenging the chicks with yohimbine at 1 mg/kg, i.m. significantly
stimulated the locomotor activity of the stressed chicks that received diazepam

or xylazine.



Diazepam and ketamine or xylazine and ketamine injections at 5 and 20
mg/kg, respectively, induced anesthesia in the control and stressed chicks with
an increase in duration and recovery in the stressed chicks which also suffered
from 16.67 and 33.33 % mortality, respectively.

The analgesic EDsj of xylazine in the control group was 0.79 mg/kg, i.m.,
whereas H>O, decreased this value to 0.31 mg/kg, i.m. by 61 %. Xylazine at 0.5
and 1 mg/kg, i.m. caused analgesia in 50 and 100 % of the control chicks,
respectively. The same doses of xylazine caused analgesia in 83.33 and 100 %
of the stressed chicks, respectively while H,O; increased the analgesic effect of
xylazine in stressed chicks in comparison to control group.

The analgesic EDsg values of dipyrone and diclofenac in the control group
were 65.3 and 16.4 mg/kg, i.m. respectively. H,O, decreased them in the
stressed chicks to 37.2 and 13.4 mg/kg, i.m. by 43 and 18 %, respectively.
Dipyrone and diclofenac at 70 and 16 mg/kg, i.m. caused analgesia in 66.67 and
50 % of the control group, respectively and in 83.33 and 83.33 % of the stressed
chicks, respectively.

The stressed chicks that were injected with xylazine, dipyrone and
diclofenac at doses of 1, 100, 25 mg/kg, i.m. respectively before 15 minutes of
0.05 ml formaldehyde injection in the right foot of chicks paw caused analgesia
from pain induced by formaldehyde as shown by significant increase in the
onset of right foot lift and significant decrease of its frequency as well as
decrease in the time elapsed to lowering of right foot in comparison with the
stressed group that was injected with physiological normal saline (control
group). Dipyrone and diclofenac also caused a significant decrease in foot
thickness that resulted from formaldehyde induced inflammation in stressed
chicks by 58 and 47 %, respectively in comparison with the control group that
was injected with physiological normal saline.

Diazepam concentration in the plasma which was measured by HPLC with

UV detector after its injection at 10 mg/kg, i.m., revealed that the oxidative



stress induced by H,O, in the chicks caused an increase in diazepam
concentration in plasma during the different measured times as well as a
significant increase during 0.5, 0.75, 1 and 4 h after a single dose of diazepam
injection in comparison with the control group.

The oxidative stress induced with H>O; in the chicks caused alterations in
pharmacokinetic parameters of diazepam in the plasma in comparison with the
control group, which included decrease in elimination rate constant for
diazepam and an increase in the plasma elimination half-life, area under the
concentration—time curve of plasma, arca under the moment curve, mean
residence time and its concentration at time zero as well as decrease in the
volume of distribution and total clearance of diazepam, while its maximal
concentration reached 0.54 pg./ml one hour after i.m. injection of a single dose
of 10 mg/kg diazepam in the stressed chicks.

The results of this study suggest that the oxidative stress induced with
H,0O, in the chicks changes the pharmacological response of the centrally
inhibitor drugs diazepam and xylazine and to the peripheral analgesics dipyrone
and diclofenac through an increment of the brain sensitivity and its inhibition as
well as by possible changes in pharmacokinetic parameters that linked to

pharmacological response.



