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Pharmacokinetics of Caffeine in Caffeine Sensitive and Non-Sensitive
Volunteers, and in the Obese Rat and the Lean Rat

Jeong-Ok Yun and Kwang-Il Kwon*
College of Pharmacy, Chungnam National University, Taejeon 305-764, Korea

Abstract—To determine the reason of individual variation of the effect of caffeine, the absorption
and the disposition of caffeine were studied in caffeine sensitive and caffeine nonsensitive volun-
teers. And also to study the effect of obesity on caffeine pharmacokinetics, the caffeine disposition
in the obese rat and in the lean rat were investigated respectively. In result the caffeine sensitive
group showed a longer terminal half-life of caffeine(7.35+ 0.71 hr : 5.49+ (.73 hr) and a larger AUC
(55.42%+ 9.09 pg-m/ '-hr: 44.0= 7.81 pg-m/ '-hr) than that of caffeine non-sensitive group without
statistical significance. The obese rat showed a longer terminal half-life (347 hr:2.31hr) and a
larger AUC(35.3 ug-m/~!-hr : 26.97ug-m/ ' hr) than that of the lean rat. But there was no correla-
tion in the amount of daily caffeine consumption and obesity. In conculusion, we suggest that
the individual variation of the effect of caffeine are being caused from the individual differances
of caffeine susceptibility or tolerance rather than the differances of the genetic metabolic capacity

or metabolic tolerance.
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Table I—Details of the caffeine sensitive or non-sensitive volunteers

Group Subjects Age Sex Hight(cm) Weight(kg) Caffeine mg*
Non-Sensitive A 21 M 175 63 240—400
B 25 M 179 67 300—500
C 22 F 161 55 150—300
D 19 F 163 57 150 —300
mean 21.8 169.5 60.5 210—375
Sensitive E 19 M 168 60 0—30
F 20 M 172 60 0-30
G 21 F 160 47 0-—-60
H 21 F 160 45 0—-30
mean 20 165 53 0—375

*usual amount of caffeine consumed daily.
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Fig. 1—Chromatogram of (A) human blank plasma spi-
ked with caffeine(10 ug/m/) and (B) plasma of
human 1hr after 3mg/Kg oral dose of caf-
feine. AUFS was 0.01. Peaks 1: caffeine, peaks
2: ASA (internal standard) 50pg/mil
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Group Volunteers Kel Ty K. V, AUC Cl T s Cinis
() (hr) (h H ) (ug-m/ '-hr) d-h Y (hr) {(pg/ml)

Non-Sensi- A 0.10 6.93 2.86 39.77 43.99 4.30 1.22 421

tive

B 0.20 347 3.00 50.00 21.94 9.16 0.97 3.32

C 0.12 5.78 4.14 24.34 53.25 3.10 0.88 6.10

D 0.12 5.78 6.51 27.66 56.65 3.02 0.63 573

mean 0.14 549 4.13 3544 43.96 490 0.93 4.84

+ SE. 0.02 0.73 0.85 5.88 7.81 145 0.12 0.64

sensitive E 0.13 5.33 211 4447 30.81 5.84 141 3.37

F 0.08 8.66 3.29 3347 68.39 2.63 1.16 4.88

G 0.09 7.70 241 24.82 52.57 2.68 1.42 5.00

H 0.09 7.70 4.47 22.76 69.90 1.93 0.96 547

mean 0.10 7.35 3.07 31.38 5542 3.27 1.24 4.69

+SE. 0.01 0.71 0.53 494 9.09 0.87 0.11 0.46
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Fig. 3—Semi-log plot of plasma concentration-time cu-
rve following an oral administration of caffeine
(10 mg/Kg) in the obese rat (@) and in the
lean rat (¢¥) (n=4-5).
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