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Circadian Changes of Cyclosporine Pharmacokinetics in Rabbits

Jun Shik Choi, Bok Soon Park and Jin Hwan Lee
Coliege of Pharmacy. Chosun University. Kwangju 501-759, Korea

The effect of circadian rhythm on cyclosporine pharmacokinetics was studied in rabbits after oral
administration of 10 mg/kg dose of cyclosporine at 10:00 a.m. and 10:00 p.m. The blood con-
centration data were subjected to simultaneous computer nonlinear least squares regression analysis
using a 1-compartment pharmacokinetic model. The blood concentrations of cyclosporine at 10:00 a.
m. were increased significantly during 2-6 hr compared to those at 10:00 p.m. The area under the
blood concentration-time curve (AUC) and peak concentration (C,,,) of cyclosporine at 10:00 a.m.
were increased significantly compared to those at 10:00 p.m. The mean total body clearance (CL)
of cyclosporine at 10:00 a.m. were decreased significantly compared to those at 10:00 p.m. It is
reasonable to consider individual circadian thythm for effective dosage regimen of cyclosporine in
therapeutics. (Kor. J. Clin. Pharm. 1999; 9(1): 66-70)
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Fig. 1. Blood cyclosporine concentrations (ng/ml) in
rabbits administered orally in a.m and p.m.

Table L. Mean (Lstandard deviaﬁon) bioavailabilty

parameters of cyclosporine in rabbits administered .

orally in am. and p.m.

Table 2. Mean (+standard deviation) pharmaco-
kinetic parameters of cyclosporine in rabbits ad-

ministered orally in a.m. and p.n.
Parameters am. (n=11) p-m. (n=11)
Ka (hr') 1.80+0.26 5.291+0.68*
Ke (hr') 0.13+0.02 0.15+0.03*
t1/2 (hr) '5.33+£0.56 4.62+0.49
vd (L/kg) 0.05+0.006 0.07+0.008
CLt (mYmin)  0.0071+0.0009 0.01210.003*

*: P<0.05, Ka: apparent first-order absorption rate cons-
tant, Ke: apprent first-order elimination rate constant Vd:
apparent volume of distribution, CLt: total body clearance.

Table 3. Mean (+standard deviation) cumulative
amount (%) of cyclosporine excreted in urine in
rabbits (n=8) administered orally in a.m. and p.m.

Time(hr)| 2 4 8 12
Parameters am. (n=11) p.m. (n=11) Amount(%)
toe (1) 1.57+0.22 0.69+0.05* am. 170+ | 414+ | 577+ | 637+
Cau (ng/ml) 1589+176  1303+16.1* (n=8) 032 | 064 | 081 1.12
AUC (ng - hy/ml) 1529.1+166.2 1023.6+114.4* p.m. 203+ | 475+ | 645+ | 733+
F (%) 149.0 100 (n=8) 036 | 061 | 094 | 124

*: P<0.05. t,, peak time (hr), C,.: peak concentration
(ng/ml)

AUC: area under the time curve (ng - ht/ml). F: Com-
parative bioavailability (%).
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