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Chronopharmacokinetics of Vancomycin in Normal Volunteers

Jun Shik Choi, Jae Sin You, Byung Cheol Choi, Jin Kim,
Jin Pil Burm and Kyung Eob Choi*

College of Pharmacy, Chosun University, Kwangju 501-759. Korea
Clinical Pharmacology Research Center,
Samsung Biomedical Research Institute, Seoul, Korea™

Carcadian rhythm dependence of vancomycin pharmacokinetics was evaluated in 5 normal
volunteers receiving a single intravenous 1.0 g dose of vancomycin at 8 o'clock in the morning and
another occasion at 8 o'clock in the evening in a crossover manner. The serum data were subjected
to simultaneous computer nonlinear least squares regression analysis using a two-compartment
pharmacokinetic model. The mean half-life of vancomycin was 4.7840.81 hr in the morning and 4.
2540.51 hr in the evening. The mean total body clearance of vancomycin was 5.2940.58 L/hr in
the morning and 5.58+0.48 L/hr in the evening. No circadian rhythm was found to be apparent in
normal voluteers. The mean intrasubject difference in the half-life between 8 A M. and 8 P.M. was
15.4% with fluctuations ranging from 10.4~33.8%. It is reasonable to consider individual circadian

thythm for effective dosage regimen of vancomycin in clinical chronotherapeutics. (Kor. J. Clim.
Pharm. 1996; 6(2): 1-6)

[] Keywords — Chronopharmacokinetics, Carcadian rhythm, Vancomycin, Normal volunteers,
Intrasubject fluctuation, Dosage regimen.
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Table 1. Characteristics of normal volunteers
Sex Weight Height S,

Charateristics Age

Name Orss) (mf) (kg) (cm) (mg/d)

D.H. Choi 22 m 55 170 091

PJ. Yang 22 m 58 171 081

LY. Park 32 m 56 168 095

JS. You 3 m 80 172 101

J1.U. Joo 46 f 56 166 098
Mean 2 - 61 169 093
SD 967 - 107 241

0.078

S.; serum creatinine concentration (mg/dl)
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Fig. 1. Calibration curve of vancomycin in plasma
(n=4). AVGP; average polarization.
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Fig. 2. Plasma concentration of vancomycin after a single dose of vancomycin (1.0 g i.v.) at 8 AM. and 8 P.

M. in normal volunteers. ®: AM. 8. O: P.M. 8.
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Table 2. Pharmacokinetic parameters of vancomycin after a single dose of vancomycin (1.0 g, i.v., at 8 AM.

and 8 P.M. in normal volunteers

8 AM. 8 P.M.
Paramet
Nameme ers K. ti vd CL, AUC K, ti vd CL, AUC
D.H. Choi 0.117 5.94 36.0 5.65 177 0.145 4.78 34.8 5.99 167
P.J. Yang 0.183 3.78 28.1 4.85 206 0.173 4.00 33.8 6.10 164
1Y. Park 0.155 447 359 5.99 167 0.172 4.03 30.6 5.46 183
J.S. You 0.134 5.15 331 4.57 219 0.190 3.66 27.5 4.90 204
J.U. Joo 0.153 4.54 328 5.38 186 0.144 4.80 341 5.46 183
Mean 0.148 4.78 332 5.29 191 0.165 4.25 322 5.58 180
S.D 0.025 0.81 3.21 0.58 21.2 0.020 0.51 3.06 0.48 16.0
K,; overall elimination rate costant.
SAAN Table 3. Intrasubject fluctuations (%) of

shzzfolAle) obgEelst sfebulel el ot 4o
A 71A L paired Student's t-testE 3} 3 pglo] 0.05
Beh kg ol foi4lo] S Aoz Aelstalck

g1 % 1g

g3sx

24 8¢t 123 159 F o.F 8A]dl| ulzinfe]Al
10 g& 5% ¥, 74 A Azl EF5FErEFA
I Fi FFEFEFA-L Fig. 200 eIt vk
FojelAle] BFUEFE Fole 2-FHERE
o] & fitting™ et OB A G Fo4A) AR FFoF
ZFE o] Aol & el iz 9lovt i EEF
EEmodle feldsle Aol glddeth

okESEst niato|E]

24 829} 2.3 84 HiRwlo]Al 1.0 g& Foidt
F, 4 AAAA AR FEFH e selolele) JF o
2Ho|E] gt Table 20 Jelligict. <E-5e g et
e = ARAZ el 2k7ke] Aol ). vkl T
S. You XA} A% 5154 7 ol A] 3.6641 7k 2 17]
3 D.H. Choi |42} 7% 5.94 A7} oA 4.78 A 7h0.
2 AYFAA dEEglow, ¥ 82L PJ. Yang
A €A 281 LA 338LE Zyksision} IS.
You A Q1= 331 LolA] 275 LE A3 FedA] 744
st} A4l E-]ej#fAE PI. Yang A2} A$- 4.
85 L/hrellA] 6.10 L/hr o2 2 FeofA] Z713l5ic). 3§
T 71 E ob3lFei Al 4781081 Azl AYE
o] A] 4254051 A)7re2 ghaE|glen, AAl Zalo]
e oBA 54 5294058 Lhrol|l 4] #5094

pharmacokinetic parameters at 8§ A.M. and 8 P.M.
in normal volunteers

Name t,, (hr) vd (L) CLt (L/hr)
Choi, D.H. 21.6 3.39 5.81
Yang, P.J. 5.66 18.4 22.7
Park, J.Y. 104 159 9.14
You, J.S. 33.8 185 7.09
Joo, J.U. 5.57 3.89 1.63

Mean 154 12.0 9.28
Intrasubject fluctuations (%)=2 (Parameter,y-Parameteryy)/

(Parameter+Parameterpy) X 100
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