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lnbibition of 3’S-cyclic-AMP pbosplaodkstetase by some platelet 
aggregation inhibitors 

(Received 24 July 1%9; accepted 7 October 1969) 

DURING the screening of compounds as inhibitors of 3’5’-cyclic-AMP phosphodiesterase, we chose to 
investigate the action of Zchloroadenosine in view of its structural relationship to 3’5’-cycIic_AMP. 
2Chloroadenosine had previously been reported to be an inhibitor of induced platelet1 aggregation 
and a potent va.sodilator.2 

We found Z-chloroadenosine to be a potent inhibitor of beef heart phosphodiesterase and from the 
literature we found that several known inhibitors of this enzyme have also been independently 
reported to be inhibitors of induced platelet aggregation. These include methyl xanthiness~ I, pheno- 
thiazines,s-7 intensain*~ * and reserpine.s-7 

We wish to report here the action of several inhibitors of platelet aggregation on 3’5’-cyciic_AMP 
phosphodiesterase. The enzyme was prepared from beef heart by the method of Butcher and Suther- 
land4 to the end qf step 2. Incubations were carried out at 30” for 10 min in an incubation mixture 
containing test compound, 200 pmoles Tris-buffer pH 7.5, 2 pmoles M&Is, Crotalus adamanteus 
venom (0.1 mg protein) and phosphodiiterase (0.5 mg protein) in a total volume of O-85 ml. The 
reaction was initiated by addition of O-1 ml 10 mm 3’5’~cyclic-AMP and terminated with @05 ml 
100% trichloracetic acid. Compounds which interfered with the phosphate analysis were removed by 
charcoal treatment. The inorganic phosphate formed from S-AMP by nticleotidase activity of the 
venom was measured by the method of Fiik and Subba-Row.10 

Table I shows the 50 per cent inhibition levels obtained from graphs of at ieast four levels of test 
compounds. References describing their activity as inhibitors of platelet aggregation are also indicated. 

All inhibitors were also tested for their activity on the 5’-nucleotidase of Crotalus adamanteus 
venom. Only 2-chloroadenosine produced any inhibition. The specific activity of the 5’-nucleotidase 
was much greater than that of the phosphodiesterase in the assay system used for screening and under 
these conditions the inhibition of 5’-nucleotidase by 2-chloroadenosine was not sign&ant. 

It is interesting to note that the rank order of potency against phosphodiesterase for 2-chloro- 
adenosine, adenosine and adenosine N-l oxide is the same as that observed by Born et ~2.2 for inhi- 
bition of induced platelet aggregation. The possible significance of 3’5’-cycIic-AMP in the inhibition of 
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TALU 1. INH~~-~oN 0s 3’s’cycLm-AMP PH~SPH~O~~~~ER~E BY KNOWN 
INHIBITORS OF PLATELET AGGREGATION 

50 per cent 
inhibition level 

Compound in relative molarity 
Platele;f;g@t ion 

Theophylline 25 3 

2Chloroadenosine 2.5 Adenosine : 
Adenosine-N-l-oxide : 
Toluidene blue 1.5 : 
Promethazine 435 
Chlorpromazine 5 

induced platelet aggregation has previously been mentioned by Ardlie et ~1.~ in relation to the methyl 
xanthines. Tho present results make it even more necessary to establish whether platelets possess 
adenyl cyclase or phosphodiesterase activity so that the role of 3’S’-eyelic-AMP can be properly 
amessed. 

Ackaowfedgemenrs-The authors thank Dr. S, C. Smith of I.C.I. Ltd., Alderley Park, Maoelesfield, 
Cheshire, and the University of Sussex for the gift of 2-&k&-adenosine. 

Note added in proof--The presence of adenyl cyclase in platelets has now been demonstrated by Zieve 
and Greenhough~ and independently by Abdulla.la This latter worker has also shown that platelets 
possess phosphodiesterase activity. 
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