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Abstract

Our study aimed to investigate the analgesic efficacy of amantadine
in a chick model aged 7—14 days, to evaluate its safety profile, to determine
its pharmacokinetics, and to explore its potential as a pre-anesthetic drug
for future use in other animals.

The median effective analgesic dose (EDso) of amantadine was
determined using the up-and-down method and was found to be 16.00
mg/kg, orally in chicks. The acute median lethal dose (LDso) of
amantadine was 930.00 mg/kg, orally, with observed toxic signs including
respiratory distress, lethargy, muscle tremors, wing drooping, sternal
recumbency, and death within 24 hours.

The results demonstrated that amantadine has a wide safety margin
in chicks, as indicated by the calculated Therapeutic Index (T.I.) of 59.
Oral administration of multiple doses of amantadine (8.00, 16.00, and
31.00 mg/kg, corresponding to ED2s, EDso, and EDioo, respectively)
produced analgesic effects of 35%, 50%, and 100%, respectively, in a
dose-dependent manner.

Oral administration of 31.00 mg/kg of amantadine provided
significant analgesia at 15, 30, 60, 120, and 240 minutes post-treatment,
with the most pronounced effect observed at 30 minutes, which was
significantly different from the 15-minute post-treatment measurement in
terms of voltage response and changes.

The study also demonstrated the potentiating effect of amantadine
on ketamine anesthesia when compared with ketamine alone or ketamine
combined with xylazine. Ketamine alone produced significant analgesia,

while the addition of either xylazine or amantadine enhanced its analgesic
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efficacy, with the greatest effect observed in the ketamine-xylazine

combination.

Amantadine also exhibited a sedative-modulating effect when
administered with ketamine, significantly reducing both sleep and recovery
times compared to ketamine alone or ketamine combined with xylazine.

During anesthesia, physiological parameters of chicks were
recorded, including oxygen saturation (Sp0O-), respiratory rate, heart rate,
blood pressure, and body temperature at 15 minutes post-administration.
Results revealed that amantadine induced significant changes in these
parameters compared to ketamine alone or ketamine with xylazine.

Administration of amantadine (31.00 mg/kg, orally) did not produce
any significant effect on liver and kidney functions, as no remarkable
changes were observed in serum levels of aspartate transaminase (AST),
alanine transaminase (ALT), creatinine, or uric acid.

Amantadine (31.00 mg/kg, orally) and nimesulide (20 mg/kg,
intramuscularly) significantly inhibited cyclooxygenase-2 (COX-2)
activity in the brain of chicks compared to the control group, by 16% and
27%, respectively.

The plasma concentrations of amantadine (31.00 mg/kg, orally)
measured at different time points (0.25, 0.5, 1, 2, 4, and 8 h) were 0.38,
0.42, 0.31, 0.30, 0.26, and 0.23 pg/mL, respectively, with the peak
concentration observed at 30 minutes post-administration.

The calculated pharmacokinetic parameters of amantadine were as
follows:

o Area under the curve (AUCo—0): 7.44 pug-h/mL

+ Area under the first moment curve (AUMCo—0): 170.85 pg-h*/mL
« Elimination rate constant (Kel): 0.04 h™

o Maximum plasma concentration (Cmax): 0.42 pg/mL

o Time to reach Cmax (Tmax): 0.5 h



Abstract

i — [C]_

« Elimination half-life (t/2p3): 15.88 h

o Mean residence time (MRT): 3.34 h

« Volume of distribution at steady state (Vss): 96.75 L/kg

+ Total clearance (Cl): 4.22 L/h/kg

In conclusion, the study demonstrates that amantadine has a

favorable safety profile regarding hepatic and renal functions, in addition
to its distinctive pharmacokinetic properties. Its unique ability to inhibit
COX-2 activity in the brain confers a remarkable analgesic effect,
highlighting its potential as a promising pre-anesthetic drug for veterinary

applications.
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of voltage response and changes.The study also demonstrated the potentiating effect of amantadine
on ketamine anesthesia when compared with ketamine alone or ketamine combined with xylazine.
Ketamine alone produced significant analgesia, while the addition of either xylazine or amantadine
enhanced its analgesic efficacy, with the greatest effect observed in the ketamine-xylazine
combination. Amantadine also exhibited a sedative-modulating effect when administered with
ketamine, significantly reducing both sleep and recovery times compared to ketamine alone or
ketamine combined with xylazine.During anesthesia, physiological parameters of chicks were
recorded, including oxygen saturation (SpQ-), respiratory rate, heart rate, blood pressure, and body
temperature at 15 minutes post-administration. Results revealed that amantadine induced significant
changes in these parameters compared to ketamine alone or ketamine with xylazine. Administration
of amantadine (31.00 mg/kg, orally) did not produce any significant effect on liver and kidney
functions, as no remarkable changes were observed in serum levels of aspartate transaminase (AST),
alanine transaminase (ALT), creatinine, or uric acid. Amantadine (31.00 mg/kg, orally) and
nimesulide (20 mg/kg, intramuscularly) significantly inhibited cyclooxygenase-2 (COX-2) activity
in the brain of chicks compared to the control group, by 16% and 27%, respectively. The plasma
concentrations of amantadine (31.00 mg/kg, orally) measured at different time points (0.25, 0.5, 1, 2,
4, and 8 h) were 0.38, 0.42, 0.31, 0.30, 0.26, and 0.23 pg/mL, respectively, with the peak

concentration observed at 30 minutes post-administration.

The calculated pharmacokinetic parameters of amantadine were as follows:

Area under the curve (AUCo—0): 7.44 pg-h/mL

Area under the first moment curve (AUMCo—o0): 170.85 pg-h*mL

Elimination rate constant (Kel): 0.04 h™'

Maximum plasma concentration (Cmax): 0.42 pg/mL

Time to reach Cmax (Tmax): 0.5 h

Elimination half-life (t4p): 15.88 h

Mean residence time (MRT): 3.34 h

Volume of distribution at steady state (Vss): 96.75 L/kg

Total clearance (Cl): 4.22 L/h/kg

In conclusion, the study demonstrates that amantadine has a favorable safety profile regarding
hepatic and renal functions, in addition to its distinctive pharmacokinetic properties. Its unique ability
to inhibit COX-2 activity in the brain confers a remarkable analgesic effect, highlighting its potential
as a promising pre-anesthetic drug for veterinary applications.




