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1. Introduction

It has been suggested that protein phosphoryla-
tion might be involved in the regulation of protein
synthesis [1—5] . Recently, Datta et al., have pro-
posed that the activity of the cAMP-independent
protein kinase, which phosphorylates the initiation
factor eIF-2 [4--6] , is controlled by a cAMP-dependent
protein kinase [7] . These authors [7] postulate a
model in which protein synthesis is regulated by cAMP,
and suggest that the inhibition of cell growth by cAMP
(review [8]) might be a consequence of protein syn-
thesis inhibition.

C6 cells derived from chemically induced rat
glioma [9] have the advantage of a physiologically
responding in vivo system to catecholamines. Iso-
proterenol raises the intracellular cAMP level in C6
cells to extremely high values from about 1020 pmol/
mg protein up to 2000—3000 pmol/mg [10,11]. Thus,
such a system can be useful in testing the role of the
intracellular cAMP level on protein synthesis in vivo.

2. Experimental

C6 cells (ATCC, CCL-No. 107) were grown in
medium containing 5% fetal calf serum [9] . Fresh
lymphocyte cultures prepared from mouse spleens
were cultured according to Mishell and Dutton in
medium without serum [14] . The intracellular cAMP
concentration was measured with the method of
Gilman [13] . For protein synthesis determination,
cells were labelled with 0.1 uCi/ml *C-labelled
protein hydrolysate (Amersham) and *C-labelled
amino acid incorporation into trichloroacetic acid
insoluble precipitate was measured.
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Isoproterenol was purchased from Serva, Heidel-
berg; Prostaglandin E1 was a generous gift from
Dr J. Pike, Upjohn Co.

3. Results and discussion

The experiment shown in fig.1a indicates that the
enhancement of the intracellular cAMP level up to
1000-times does not affect the total protein synthesis
in C6 cells. Furthermore, no difference has been
detected in the phosphorylation pattern of ribosome-
associated and ribosomal phosphoproteins between
isoproterenol treated and control cells when the cells
were labelled with 32P; and analyzed on polyacryl-
amide gels as described [12]} (data not shown).

Identical results have been obtained with mouse
lymphocytes (fig.1b) in which the basal cAMP level
(15 pmol/mg protein) was elevated 4—5 times 60 min
after addition of prostaglandin E1. The possibility that
C6 tumor cells represent a special case having different
translational controls which do not respond to cAMP
seems therefore unlikely.

If C6 cells were treated with both isoproterenol,
107* M, and 3-isobutyl-1-methylxantine (IBMX),
1073 M [15,16] there was no rapid decrease of the
intracellular cAMP after 60 min and the high level of
cAMP can be maintained for several hours. We have
observed a slight inhibition (10% after 2 h) of protein
synthesis in this experiment. However, the same inhibi-
tion is seen in controls treated only with IBMX.
IBMX treatment alone did not raise the cAMP level
in C6 cells. A need for the prolonged enhancement of
the intracellular cAMP concentration to affect the
protein synthesis is unlikely but cannot be excluded.
Precautions must be taken in the evaluation of experi-
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Fig.1. The effect of changes of the intracellular cAMP concentration on the protein synthesis: (a) in C6 cells, (b) in mouse
lymphocytes. (A) Logarithmically-growing C6 cells in 60 mm Petri dishes were washed twice to remove serum proteins and
incubated in 2 ml growth medium containing '*C-labelled amino acids and 10~* M isoproterenol. At intervals, *C incorporation
into trichloroacetic acid-insoluble precipitate was measured. The intracellular cAMP concentration was monitored in parallel
cultures. (B) Fresh lymphocyte cultures were labelled with **C-labelled amino acids and one-half of the cultures was treated with
10 ug/ml prostaglandin E1. Symbols: Triangles, cAMP concentration; circles, *C-labelled amino acid incorporation; filled symbols,
cells treated with isoproterenol or prostaglandin E1; open symbols, control cells.
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