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Abstract (a)

Abstract

Alpha lipoic acid is one of the most important antioxidants that have been used
to treat neuropathy associated with diabetes. It has also been used as a supplement
and feeds additive for some field animals, including chicken.Our study aimed to
evaluate some of the pharmacological properties of alpha-lipoic acid in chick’s
model due to the scarcity of studies on alpha-lipoic acid in birds in general and chicks
in particular.It included the determination of the median lethal dose orally and
intraperitoneally. We determined the median analgesic effective doses by
electrostimulation device, hot water test, through the up and down method, and
evaluating the analgesic efficacy using several doses by hot water test and Formalin
test, evaluation of the anti-inflammatory and anti-hyperthermia activity by baker’s
yeast test .furthermore, evaluation of the anti-chronic activity by cotton granuloma
test and the effect of alpha-lipoic acid on propofol-induced anesthesia and evaluation
of the protective effect of alpha-lipoic acid against diclofenac induced hepatic and
renal damage. Determination of the effect of alpha-lipoic acid on the median lethal
dose value of chlorpyrifos and finally measurement of alpha-lipoic acid
concentration in blood plasma by spectrophotometer.The LDsos for oral
administration and intraperitoneally injection were572.2 and 451.8 mg/kg,
respectively, while the median effective dose for analgesia by electrostimulator and
hot water test was 45.2 and 77.6 mg/kg, respectively. Our finding showed that alpha-
lipoic acid possessed a wide range of safety in the broiler chick model according to
the safety profile. Alpha-lipoic acid at 75, 150, and 300 mg/kg caused an analgesic
effect after half an hour and an hour of Administration compared to the control group
and the peak of the analgesic effect of alpha-lipoic acid was after one hour of

administration then decreased after two hours of the administration. Alpha-lipoic



Abstract (b)

acid at 75, 150, and 300 mg/kg had an analgesic effect in the formalin test in
comparison with the negative control group and the positive control group, and the
analgesic efficacy was 51%, 59%, and 77% in the chicks, respectively. Alpha-lipoic
acid at 150 and 300 mg/kg have preemptive an anti-inflammatory and antipyretic
effects on acute inflammation and pyrexia as a result of injecting baking yeast
solution into the palm of the broilers feet, our finding showed a decrease in the
thickness of the feet compared to the negative and positive control group at an hour
and two hours after the yeast solution was injected. Alpha-lipoic acid at 75, 150 and
300 mg/kg also caused a decrease in the thickness of the feet compared to the
negative and positive control group three hours after the injection of yeast solution,
and the percentage of anti-inflammatory activity was 9, 9, 19 and 20, respectively.
Alpha-lipoic acid has a therapeutic effect on pyrexia three hours after injecting
baker’s yeast, and this effect represented a dose-dependent and significant decrease
in body temperature when alpha-lipoic acid at a dose of 75 and 150 mg/kg compared
with the values of the negative control group and the values of the positive control
group after half An hour of alpha-lipoic acid injection with the mentioned doses, and
the peak of the therapeutic effect of the fever caused by baker’s yeast was an hour
after alpha-lipoic acid administration. Alpha-lipoic acid at 20, 40, and 80 mg/kg for
a week caused an anti-inflammatory effect on the granuloma model caused by
insertion cotton pellets under the skin of chicks in a dose-dependent manner. The
percentage of the anti-inflammatory effect of granulomas for the wet cotton pellets
of the positive control group and for alpha-lipoic acid at 20, 40 and 80 mg/kg was
12 %, 5 %, 11 %, and 14 %, respectively, while the percentage of the anti-
inflammatory effect of granulomatosis for dry cotton pellets were 31 %, 9 %, 15 %,
and 25 %, respectively. Alpha-lipoic acid at 20, 40, and 80 mg/kg caused an
inhibition effect on the central nervous system, represented by significantly

increment in the anesthesia period when chicks were anesthetized by propofol.
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Alpha-lipoic acid caused a significant decrease in the recovery period compared to
the control group. Alpha-lipoic acid at 20 and 40 mg/kg increased the value of the
median lethal dose of chlorpyrifos by 31 and 62%, respectively. Diclofenac at 2
mg/kg for a week led to an increase in liver and kidney function enzymes through a
significant increase in activity of ALT and a slight increase in the activity of AST
which was accompanied by a significant increase in creatinine concentration and a
slight increase in urea concentration. Concurrent administration of alpha-lipoic acid
at 20 mg and diclofenac at 2 mg had a protective effect against hepatic and renal
damage induced by diclofenac. This effect was clarified by a decrease in liver and
kidney function enzymes.Alpha-lipoic acid at 80 mg/kg intraperitoneally appear in
the blood plasma of chicks at concentrations of 134.5, 178.6, 192.4, 158.5, 147.1
and 122.8 pg/ml at times 0, 25, 0.5, 1, 2, 4, and 24 hours, respectively, and the
concentration of alpha-lipoic acid was high at the half and an hour after
administration, then decreased to reach its lowest concentration after 24 hours of
administration.The pharmacokinetic parameters of alpha-lipoic acid in the blood
plasma of injected chicks at a dose of 80 mg/kg are represented by the area under
the curve 14960.7 ng/ml*h and the Area Under Moment Curve 1417579.6 pg h2/ml,
and the survival rate is 94.8 hours constant. The excretion rate was 0.0106 h-1, the
diffusion volume was 0.507 L/kg, the total clearance was 0.0054 L/hr/kg, the half-
life was 65.7, the highest time was 1 hour, and the highest concentration was 192.4
ug/ml.We conclude from our study that alpha-lipoic acid has an analgesic effect
using three models of acute pain, and it had a wide degree of safety in addition to
having an anti-inflammatory effect for acute and chronic inflammation, and it had a
preemptive and therapeutic effect for pyrexia. Alpha-lipoic acid has a depressing
effect on the central nervous system, our study also showed that alpha-lipoic acid
had an anti-toxic effect for chlorpyrifos, and a protective effect on the liver and

kidneys damage caused by diclofenac. The pharmacokinetics were recorded in the
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blood plasma, and the maximum concentration was one hour after injection, to

gradually decrease to reach the lowest concentration after 24 hours.



