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Effect of Histamine H, Antagonist on Pharmacokinetics of
Caffeine (I)

Jae Hean Yang and In Ho Kang
Department of Pharmacy, Jeonju Woosuck University
(Received August 17, 1987)

The effects of cimetidine or ranitidine pretreatment on the intestinal absorption, plasma and urine

level of caffeine, gastric acidity of mouse, and sleeping time by hexobarbital sodium were investigat-
ed pharmacokinetically. Cimetidine and ranitidine pretreatments were found to increase both the
rate and extent of absorption of caffeine in rats. Cimetidine pretreatment increased blood level of caf-

feine and decreased urine level, while ranitidine pretreatment had no effect on urine level of caffeine.

Ranitidine pretreatment inhibited gastric secretion due to caffeine more than cimetidine pretreat-

ment. Cimetidine pretreatment increased the action of caffeine and showed shorter sleeping time by
hexobarbital sodium, comparing with ranitidine pretreatment.
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HPLC Analytical Condition.

Column; 4 Bondapak Cg
Mobile phase; 50% acetonitrile in 10mM sodium
phosphate
Flow rate; 1.1 m//min
Volume analyzed; 2u]
Detector; 214nm
Sensitivity; serum 0.02-0.01 aufs,
urine 0.05-0.02 aufs
Retention time; 2.65min
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Table I—- Absorption Rate (%) of CA with and without Pretreatments of CMT or RNT in Duodenum, Jejunum and lleumn

of Rat.
Absorption rate (%)
Time Duodenum Jejunum lleum
(min) CA CA-CMT CA-RNT CA CA-CMT CA-RNT CA CA-CMT CA-RNT
30 14.2 21.9 25.6 12.6 20.6 21.8 11.4 17.8 20.8
60 20.1 28.7 34.8 18.1 27.2 30.3 16.9 26.8 28.5
90 324 41.2 44.6 29.8 38.0 41.1 24.0 33.1 38.9
120 36.6 49.1 50.0 32.6 44.5 48.7 28.3 34.0 45.2
150 41.8 52.4 53.3 39.2 50.1 54.0 345 40.1 46.5
180 48.7 59.4 63.1 46.2 54.1 58.5 42.6 49.2 54.1

CA =caffeine, CMT = cimetidine, RNT = ranitidine
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Table II — Plasma Level of CA with and without Pre-
treatments of CMT or RNT.

Plasma level of CA (ug/ml)

Time (min)
CA CA-CMT CA-RNT
20 80.4+230 88.8+0.84 84.2+1.30
40 68.0£1.00 101.0+1.58 107.0+2.24
60 424+152 83.8+0.88 45.6+1.52
90 41.2+130 64.8+1.10 31.6+2.52
120 352+192 488+084 27.2+1.30
150 286114 412+144 19.8+1.79
180 214+182 354+1.14 17.0+1.58
240 17.8+1.30 29.8+1.86 13.0+0.71
300 8.8+0.77 152+1.10 7.4 £0.69

Results are given as the mean +S.D.
CA = caffeine, CMT = cimetidine, RNT = ranitidine.
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Figure 1—Comparison of plasma level of caffeine with
and without pretreatment.
Key: 0O, non-pretreatment; , cimetidine pretreat-
ment; e , ranitidine pretreatment
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Table Il — Pharmacokinetic Parameters of CA after Intraveneous Administration in Rats.

Parameter CA CMT RNT
pretreatment , pretreatment
K ('} 0.496 + 0.056 0.365 + 0.028 0.485 + 0.031
AUC (ug/ml/hrl) 31.8+1.42 416 +2.44 30.8 + 1.07
Ty thr) 1.40 +£0.13 1.90 + 0.21 143 +0.11
Comax (ug/ml) 80.4 + 2.30 101.0 + 1.58 107.0 + 2.24

Results are given as the mean + S.D. CA = caffeine, CMT = cimetidine, RNT = ranitidine
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Table IV— Cumulative Urine Level of CA with and with-
out Pretreatments of CMT or RNT.

Cumulative urine level (ug/ml)

Time (min)

CA CA-CMT CA-RNT

20 4.3+0.37 3.8+0.15 5.4+0.45
40 14.6+1.14 70071 14.6+1.14
60 27.8+084 164x1.14 2541186
90 44.4+141 262+0.84 36.0+1.08
120 50.8+2.00 33.8x1.14 428+1.82
150 61.8+0.89 38.0+0.93 54.2+0.84
180 69.4+1.15 41.0+158 59.2+1.48
240 77.2+2.00 458+130 72.2x1.30
300 82.0+£0.71 522x1.20 74.8+0.59

Results are given as the mean+S.D.
CA = caffeine, CMT = cimetidine, RNT = ranitidine
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Figure 2—Comparison of urine level of caffeine and
with and without pretreatment.
Key; 0O, non-pretreatment; @, cimetidine pretreat-
ment; @ , ranitidine pretreatment.
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Figure 3— Comparison of gastric acidity of mice with
and without caffeine administration.
Key: —, control; -, caffeine administration
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Figure 4— Comparison of gastric acidity of mice with
cimetidine administration (—, and with cimetidine pre-
treatment and then caffeine administration ().
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Figure 5—Comparison of gastric acidity of mice with
ranitidine administration (—), and with ranitidine pre-
treatment and then caffeine administration (--).
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Table V — Changes of Sleeping Time of Mice by Hexo-
barbital Sodium with Pretreatments of CA,
CA-CMT and CA-RNT.

Sleeping time (min)

Drug Peritoneal injection of
pretreatment hexobaibital sodium (50ug/kg)
1hr after 2hrs after
pretreatment pretreatment
Control 48.2+2.77 47.6+1.82
CA 39.6+2.51 39.6+2.61
CA-CMT 24.8+1.30 26.0+1.80
CA-RNT 36.0+1.58 38.412.00

Results are given as the mean+ S.D.
CA = caffeine, CMT = cimetidine, RNT = ranitidine

LAY AT ched} 2 ABE AYrh

1 Fsldlel 44§48 Tsiel B R
o wato] AlMER], el A FolFol ¥
o, 54 epleld A Folzel Asiel §4ee
Asele] A FolA|nr} ¥k

2. 7l BEEEE Al @5 Folol
Mlsled AsjERely e A F
stowl, Aweld A FolTe Fsiclel 8F
e QARezA A FAALE AL
o},

3. AldlEdlel A Fole M lel 2 3uae
AR AR e}, BhieEe] A Bt Fidllel )
Aol ke od5e olAA] ghokeh,

4. ASERS BhlEE A it Fslele §l
Aol olAlEAe EpiglEd] ehlElde] Al
g 2o} o i,

5. Aveldat epiede] A ot AAsla)
Sx ZW] ATod +in UaE Hel

oiel, 2 AL AseE A FelFo] 2]
g A ozlw.u} Assieh,

olel Aztz 2w FAslal AR AZE A%
Rl ZA Folh A g1-AlolA ARG Bl 9]
ofxl AlleElol} Bh]ERlste] BgEels) A%
3 meisglolor & ez AANY, =8 Ay
Hol Eofst Bael Yol Aoldl BAL F
o7k, AR AAE shle Az s
of Bojate W So| wAHR Aew Aam

o},

Lo



Ho
et

1) T. Colton, R.E. Gosselin, R.P. Smith, The
tolerance of coffee drinkers to caffeine, Clin.
Pharmacol. Ther., 9, 31 (1968)

2) R. Knutti, Effect of pregnancy on the phar-
macokinetics of caffeine, Arch. Toxicol., 5,
187 (1982)

3) E.A. Swinyard, Remingion’s Pharmaceutical
Sciences, Chapter 62, 1983, pp. 1133

4) A.S. Rebuck, The aetiology of asthma and
the use of xanthines in treatment, Drugs
Basle, T, 344 (1974)

5) D.J. Dobmeyer, Arrhythmogenic effects in
humans, N. Engl. J. Med., 308, 814 (1983)

6) J.M. Peters, A review of factors affecting caf-
feine toxicity, J. Clin. Pharmac., 7, 131 (1967)

7) L.F. Prescott, Caffeine was present in most
of the analgesic mixtures associated with ne-
phritis and might add to the nephrotoxicity of
phenacetin, J. Pharm. Pharmac., 18, 331
(1966)

8) D.D. Tang-Liu, Disposition of caffeine and its
metabolites in man, J. Pharmacol. Exp. Ther.,
224, 180 (1983)

9) H.H. Cornish and A.A. Christman, A study of
the metabolism of theobromine, theophylline
and caffeine in man, J. Biol. Chem., 228, 315
(1957)

10) H.T. Debas, M.M. Cohen, I.B. Holubitsky
and R.C. Harison, Caffeine-stimulated gastric
acid and pepsin secretion: ‘Dose-response stu-
dies, Scand. J. Gastroenterol., 6, 453 (1971)

11) G.J. Durant, Histamine H;-and H,receptor
agonists and antagonists, J. Mednl. Chem., 18,
905 (1975)

12) R. Cano, J.I. Isenberg and M.I. Grossman,
Cimetidine inhibits caffeine-stimulated gas-
tric acid secretion in man, Gastroenterol., 70,

1055 (1976)

13) J. Puurunen and O. Pelkonen, Cimetidine in-
hibits microsomal drug metabolism in the rat,
Eu. Pharmacol. J., 55, 335 (1979)

14) M.J. Serlin, R.G. Sibean, S. Mossman, A.M.
Breckenridge, J.R.B. Williams, J.L. Atwood
and J.M.T. Willougby, Cimetidine: Interac-
tion with anticoagulants in man, Lancet, 2,
317 (1979)

15) R.K. Roberts, J. Grice, L. Wood and V. Pet-
roff, Cimetidine impairs the elimination of
theophylline and antipyrine, Gastroenterol.,
81, 19 (1981)

16) U. Klotz and I. Reimann, Delayed clearance
of diazepam due to cimetidine, N. Engl, J.
Med., 302, 1012 (1980)

17) P.J. Neuronen, R.A. Tokola and M. Kaste,
Cimetidine interaction with phenytoin, Br.
Med. J., 283, 501 (1981)

18) T.H. Bouman and B.]J. Kimelblatt, Cimeti-
dine as an inhibitor of drug metabolism, Drug
Intell. Clin. Pharm., 16, 380 (1982)

19) A.M. Heagerty, M.A. Donovan, C.M. Castle-
den, L. Pater and J.F. Pohl, Influence of
cimetidine on pharmacokinetics of propra-
nolol, Br. Med. J., 282, 13 (1981)

20) A.P. Keith and J.M. Christensen, Influence of
cimetidine on the disposition of ibuprofen in
the rat, Res. Comm. Chem. Path. Pharmacol.,
43, 3 (1984)

21) T.D. James, F.B. Norman, W.D. Lewis, T.S.
Edwin and V.S. Joseph, J. Pharm. Sci., 58,
1196 (1969)

22) M.H. Kim, N.D. Kim and S.S. Lee, Effects of
capsaicin on liver cytochrome Pasp in the rat,
Yakhak Hoeji, 23, 111 (1979)

23) M. Gibaldi and D. Perrier, “Pharmacokine-
tics”, New York, Marcel Dekker, Inc., 1975,
pp. 293

J. Kor. Pharm. Sci., Vol. 17, No. 4(1987)



