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THERAPEUTIC THEOPHYLLINE CONCENTRATIONS INCREASE
INTRACELLULAR cAMP IN HUMANS IN VIVO

E. Haen, I. Langenmayer, H. Emslander, H.Heusinger, N.Weber

For many Yyears inhibition of the intracellular enzyme

phosphodiesterase (PDE) was regarded as mode of action of
the bronchodilator theophylline. In vitro, however, concen—
trations necessary for PDE-inhibition were found to exceed
therapeutic theophylline concentrations. We studied intra-
cellular cAMP content in vivo in four so far untreated
male asthmatics, 19-27 years of age, after one week on
oral theophylline (Bronchoretard®, Klinge Pharma Mu-

nich/FRG) in a dosage of 350 mg at 08h00 and 700 mg at
22h00. Before treatment and on day seven intracellular
cAMP content of peripheral mononuclear leucocytes was de-—
termined every four hours for 24 hours. Cells were incuba-
ted for five minutes with either buffer (basal value) or
10-"mol/l isoproterenol in the presence of 10-‘mol/l isobu-—

tyl-methyl-xanthine.

On day seven plasma theophylline concentrations were in
the therapeutic range (8-16 pg/ml). Before treatment the
basal intracellular cAMP content showed a circadian varia—
tion with highest concentrations between 06h00 and 10h00
(6.0 £+ 1.0 pmol/10% cells, X*SE) and minimal values at
22h00 (3.5+0.8 pmol/10¢ cells, X+SE) with a circadian ran-

ge of 74.6-126.7 % of the 24h—mean (4.8+0.4, X+SE). After
one week on theophylline the circadian variation persisted

on an elevated level. At each of the seven time points the
basal cAMP content of the cells was elevated by approxi-
mately the same amount. The 24h—mean was increased by
74.3% to 8.3+0.6 pmoi/105 cells (X+SE, p < 0.05). Cells of
untreated patients could be stimulated in vitro by 107

mol/l1 isoproterenol to 6.8+0.5 pmol/10¢ cells (24h—mean #*

SE) equivalent to 41.7% of basal value. After treatment
MNL could still be stimulated, but just to 9.6+0.6 pmol/10¢

cells (24dh-mean+SE) equivalent to only 15.7% of basal va-
lue. At 22h00 stimulation by 107mol/l isoproterenol resul—

ted in the same cAMP content before and after treatment
(6.1-11-1).7 pmol/10% cells and 6.5+1.6 pmol/10¢ cells, respec—

tively).

The results indicate, that therapeutic concentrations of
theophylline increase the intracellular cAMP content in vi-
vo in humans by a so far unknown mechanism. The results
also demonstrate that an intracellular cAMP content in-
creased by theophylline treatment may be further enhanced
by B-sympathomimetics. The obtainable effect, however,

gppears to be rather minimal and to depend on the time of
ay.
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