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The Effect of Circadian Rhythm on the Gentamicin
Pharmacokinetics in Rabbits

Jae Won Ko, Chae Sun Baek and Jun Shik Choi
College of Pharmacy, Chosun University, Kwangju 501-759, Korea

The effect of circadian thythm on gentamicin pharmacokinetics was studied in rabbits who took a
single intravenous 2 mg/kg dose of gentamicin at 09:00 in the morning (am.) and 22:00 in the
evening (p.m.). A significant circadian rhythm of pharmacokinetic parameters as a function of time
of day was noted in rabbits, showing lower total body clearance CL, and higher serum area under
the curve (AUC) when given in the evening. The half-life t,, was shorter in the momming (3.88+0.62
h) when compared to the evening (4.76+£0.75 h). The AUC was greater in the evening (25.9243.49
pg/mlhr) than that in the morning (22.42+3.42 ug/ml-hr), most likely because the CLt was signifi-
cantly higher when gentamicin was given in the morning (0.18+0.28 ml/hr) versus in the evening
(0.15+0.26 ml/hr). The t,, of gentamicin in the evening was increased significantly(p<0.05) compared
to those of gentamicin in the morning. It is reasonable to consider individual circadian rhythm for
effective dosage regimen of gentamicin in clinical chronotherapeutics.
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Fig. 1. Mean arterial serum concentration-time profiles of
gentamicin after intravenous administration of the drug,
2 mg/kg, to rabbits in p.m. ( A ) and a.m. ( O ). Bars
represent standard deviation

Table 1. Mean pharmacokinetic parameters of gentamicin
after a single dose of gentamicin

Parameters 2524036 #2.35+0.31

B (™) 0.18+0.04 0.14+0.03
t,, (hr) 3.88 £0.62* 476 £0.75
Vi (L) 0.79£0.22 0.80+0.19
CL, (ml/hr) 0.18 £0.28* 0.151£0.26
AUC (ug/ml - hr) 22.42+3.42 25.92£3.49
F (%) 100 115.6

#: mean value = SD

*: p<0.05

o: distribution rate constant, B: elimination rate constant,
k,,: distribution rate constant for transfer of drug from
central to peripheral compartment, k,: distribution rate
constant for transfer of drug from peripheral to central
compartment, k,,: elimination rate constant from central
compartment, V,: volume of distribution at steady state,
CL; total body clearance, AUC: area under the curve, Bio:
comparative bioavailability
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Fig. 2. Mean cumulative urinary excretion (mg) of
gentamicin after intravenous administration of the drug
to rabbits in am. ( O ) and p.m. ( A ). Bars represent
standard deviation
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