814

derivative (VI), a compound believed to be a key inter-
mediate in the transformation of cyclophosphamide into
a cytotoxic species?s%. Approaches to the synthesis of the
4-hydroxyderivative (VI) have included the attempted
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& D, L. HiLr, W. R. Laster and R. F. StrUCK, Cancer Res. 32, 658
(1972).

9 R. F. StrRUCK, Proc. Am. Ass. Cancer Res. Abstr. 73, 50 (1972).

10 Acknowledgments. This investigation was supported by grants to
the Chester Beatty Research Institute (Institute of Cancer
Research: Royal Cancer Hospital) from the Medical Research
Council and Cancer Research Campaign. The A.E.I. MS-12 mass
spectrometer was purchased on a special grant No. G969/189/C
from the Medical Research Council. The work was carried out
partly during the tenure of a Ludwig Fellowship awarded by Cancer
Research Institute. The interest of Professor A. B. FosTER and Dr.
T. A. Connogrs in this work, and the skilled technical assistance of
Mr. M. H. BAKER, are gratefully acknowledged.

Specialia

ExPERIENTIA 29/7

reduction of 4-ketocyclophosphamide®. The availability
of [32P]4-ketocyclophosphamide, consequent upon the
present studies, should facilitate the monitoring of such -
reactions.

Zusammentassung. Oxydation des (32P) Cyclophosph-
amides durch KMnO, in Wasser oder Aceton fiihrt zu
4-Ketocyclophosphamid und einem N-dechlorodthylierten
Derivat des Cyclophosphamides, beides bekannte Meta-
boliten der Droge. Die Auftrennung der Produkte gelingt
durch Diinnschichtchromatographie und die Richtigkeit
der Strukturen wurde durch Massenspectrometrie nach-
gewiesen.

M. JARMANY
Chester Beatty Reseavch Institute,
Institute of Cancev Reseavch, Royal Cancer Hospital.
Fulham Road, London SW3 6] B (England),
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Cyclic 3’,5’-Adenosine Monophosphate in Tetrahymena pyriformis

Adenyl cyclase activity! and cyclic nucleotide phos-
phodiesterase? activity have been reported in the ciliate
Tetvahymena pyrviformis. It has been reported that
theophylline increases glycogen level in Tetrahymena®.
Since methylxanthines are believed to affect the glycogen
metabolism via cyclic AMP system?, it was of interest to
study whether cyclic AMP* is present in Tetrahymena.

Tetrahymena pyviformis, ' GL strain, is used in our
studies. The cells are grown, harvested and washed as
described earlier®. Finally, the cells are homogenized by
freeze thawing 3 times in 1 ml 0.05 M sodium acetate
buffer pH 6.2 plus 0.5 ml theophylline (30 mg/ml). The
homogenate is centrifuged at 3000 rpm for 20 min and
the supernatant taken for assay.

Radioimmunoassy method is used for the determination
of cyclic AMP. The details of the method are well docu-
mented®. The radioimmunoassay kit is purchased from
Schwarz/Mann. Protein is determined by the method of
Lowry . et. al.? The Table includes the results. The
amount of cyclic AMP present is expressed as picomoles
per mg protein. As can be seen, cyclic AMP is present in
cells grown in both media.

The intracellular concentration of cyclic AMP is
extremely low, of the order of 108 M or lower, in most
tissues. Cyclic AMP-mediated events are triggered by
relatively small changes in the intracellular concentration
of cyclic AMP. Hence, extremely sensitive methods are
necessary to measure the intracellular levels of cyclic
AMP. Among the various methods available, the sensi-
tivity of the radioimmunoassay technique for cyclic AMP
is reported to surpass that of the other methods®. In our
experiments described here, we could detect the extremely

Determination of cyclic AMP in Tetrahymena pyriformis, GL.

Amount of C-AMP
(pmoles{mg protein)=

Medium Conditions

2.70 4+ 0.38
1.07 4 0.38

‘With glucose
‘Without glucose

25°C + shaking
25°C no shaking

» The assay is carried out with different aliquots of the homogenate
(25 to 100 wl) in duplicate.

low level of the cyclic AMP in Tetrahymena, using the
radioimmunoassay technique.

The significance of the presence of cyclic AMP in
Tetrakymena can only be speculated at the moment. The
effect of theophylline on glycogen metabolism in Tetra-
hymena, may now be examined by studying its effect on
phosphodiesterase and the intracellular level of cyclic
AMP.

It is reported that Tetrahymena contains catechol-
amines and serotonin and the growth of Tetrahymena is
inhibited by a variety of adrenergic andjor serotonergic
drugs?. These data have earlier led to the hypothesis
that Tetvahymena contains a primitive metabolic control
system with several features in common with the inter-
cellular metabolic systems found in metazoa? This
similarity can now be extended further with our detection
of cyclic AMP in Tetrahymena and the reported adenyl
cyclase and phosphodiesterase activities. Work is now in
progress to measure the effect of several drugs on the
intracellular level of cyclic AMP in Tetrahymena.

Zusammenfassung. In Tetrakymena pyrviformis, GL.,
wurde zyklisches AMP nachgewiesen.

S. RamanataaN and S.C. CHoU®

Department of Phavmacology, University of Hawait,
School of Medicine, 1960 East West Road,
Honoluly (Hawati 96822, USA), 21 January 1973.
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