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The Effect of Seasonal Rhythm on the Gentamicin
Pharmacokinetics in Healthy Volunteers

Jun Shik Choi, Jin Kim, Chae Sun Baek, Nam Yong Do’,
Sung Hwan Kim®, and Young Jin Park®
College of Pharmacy, “College of Medicin, Chosun Un/vers/z‘y,@/vangju 501-769, Korea
o/via( Med i< tag. <

Seasonal thythmic changes in gentamicin pharmacokinetics was evaluated in 10 healthy male
volunteers after single intravenous 80 mg administration of gentamicin at 9:00 a.m. during summer
and winter. The mean terminal half-life and AUC of gentamicin were 3.56+0.14 hr and 25.031+2.84
pg/ml - hr in winter and 3.08+0.41 hr and 21.84+2.51 pg/ml - hr in summer. The mean total
body clearance (CL,) and elimination rate constant (k) of gentamicin was 3.17+0.43 L/hr, 0.458+
0.06 hr' in winter and 3.66+0.45 L/hr, 0.561+0.07 hr' in summer. The mean volumn of
distribution (V) of gentamicin at steady state was 12.65+1.09 L in winter and 12.391£1.25 L in
summer. Serum concentrations of gentamicin in winter were increased significantly during 4-8 hr
(p <0.05) compared to those of gentamicin in summer. The elimination rate constant (k) of
gentamicin in winter was decreased significantly (p<0.05) compared to that of gentamicin in
summer. The mean volume of distribution at steady state (V,,), AUC, mean total body clearance
(CL)) and terminal half-life of gentamicin in the winter were increased but were not significant. The
mean intrasubject fluctuations in terminal half-life, AUC and CL, between winter and summer were
8.2, 11.0 and 6.0% respectively. (Kor. J. Clin. Pharm. 1998; 8(2): 89-94)

[ ]Keywords — Chronopharmacokinetics, Seasonal thythm, Gentamicin, Healthy volunteers, Intrasubject
fluctuation, Dosage regimen
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Table 1. Characteristics of healthy male volunteers
(n=10)

Data Height Weight Age CL.. SGpt
Mame (cm) (kg) (year) (ml/min) (unit)

Choi, S.S 174 60 22 121 22
Choi, J.Y 172 63 25 118 24
Choi, D.H 170 55 24 98.5 28
Bai, T.J 168 55 24 90.4 21
Bum, J.P 173 67 41 112 18
CHoi, H.S 174 90 38 143 22

Ryu, J.S 170 65 50 87.4 20
Chy, 1Y 160 56 46 88.1 29
Kim, J. 172 50 24 89.5 24
Kim, Y.C 172 60 25 107 21
Average 170 621 319 106 229

GENALS] EAfEAE oY GARFEe] e oFE
F4E AIeHA sl x93t
o T3t A K Table 164 RFE0] x1A}e] 1}
ol HF 3241(22-504)), AFL HF 62.1 kg(50-90
kg), AIA-L HF 171 cm(160-174 cm)eich. 2E A4
2= Aelute] A Fo Aol ol Fejojztad
282y 7 106 ml/min (87.4-143 ml/min)o.2
A} X752 74A 2.0, SGpts FF 22.9 unit G}
A|F0] 48 kg olFto] A} Bt 1Sl sl A
A= A4 A elstsct.
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Fig. 1 Mean serum concentration-time curves of
gentamicin in summer (O) and winter (@) in heal-
thy male volunteers. (n=10, cross-over design), Bars
represent standard deviation. * p <0.05.
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Table 2. Mean pharmacokinetic parameters of gen-
tamicin after a single dose of gentamicin

Parameters Winter Summer
o (hr') #1.15+0.21 1.31+0.25
B (hr') 0.20£0.03 0.23+0.03
| (hr'l) 0.40+0.05 0.40+£0.06
ky (hr?) 0.49£0.07 0.52+0.09
kyq (hr?) 0.46£0.04* 0.56 £0.05*
ti (hr) 3.56+0.44 3.08+£0.40
Vi (1) 12.65+1.56 12.39+1.53
CL, (ml/hr) 3.17+0.43 3.661+0.45
AUC (ug/ml - hr) 25.03+=2.84 21.84+2.51
F (%) 114.6 100

#: mean value +=SD

*: p<0.05

o distribution rate constant, [3: elimination rate constant,
ky,: 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, Vg, volume of distribution at steady state,
CL: total body clearance, AUC: area under the curve,
Bio: Comparative bioavailability.
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Table 3. Mean intrasubject fluctuations (%) in
pharmacokinetic parameters of gentamicin between
summer and winter in healthy mall volunteers

ty () Vo (L) CL (L) AUC

mean value #8.2+0.96 9.11+1.21 6.0+0.7211.0+1.34

#: mean valye +-SD
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