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der iva t ive  (VI), a compound  bel ieved to be a key inter-  
media te  in the  t r ans fo rma t ion  of cyc lophosphamide  into 
a cy to tox ic  species 7, s Approaches  to  the  syn thes i s  of the  
4 -hydroxyder iva t ive  (VI) have  included the  a t t e m p t e d  

reduct ion  of 4-ke tocyc lophosphamideL The avai labi l i ty  
of [a2P]4-ketocyclophosphamide,  consequen t  upon the  
p resen t  studies,  should  faci l i ta te  t he  moni tor ing  of such 
reactions.  
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Zusammen/assung. Oxyda t ion  des (a2p) Cyclophosph-  
amides  durch  KMnO 4 in Wasser  oder  Aceton  f i ihrt  zu 
4 -Ke tocyc lophosphamid  und e inem N-dechloro/ i thyl ier ten  
Der iva t  des Cyclophosphamides ,  beides b e k a n n t e  Meta-  
bol i ten der  Droge. Die Auf t r ennung  der P ro d u k t e  gelingt 
durch  Dt innsch ich tch romatograph ie  und  die Richt igkei t  
der  S t ruk tu ren  wurde  durch  Massenspec t romet r ie  nach- 
gewiesen. 
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Cyclic 3',5'-Adenosine Monophosphate in Tetrahymena pyriformis 
Adenyl  cyclase ac t iv i ty  1 and  cyclic nucleot ide  phos-  

phodies terase2 ac t iv i ty  have  been repor ted  in the  ciliate 
Tetrahymena pyri/ormis. I t  has  been repor ted  t h a t  
theophyl l ine  increases glycogen level in TetrahymenaL 
Since m e t h y l x a n t h i n e s  are bel ieved to affect  the  glycogen 
me tabo l i sm via  cyclic AMP sys tem a, it  was of in te res t  to 
s tudy  w he the r  cyclic AMP 4 is p resen t  in Tetrahymena. 

Tetrahymena pyri/ormis, GL strain,  is used in our 
studies.  The ceils are grown, ha rves t ed  and  washed  as 
descr ibed earlier s. Finally,  t he  cells are homogenized  by  
freeze thawing  3 t imes  in 1 ml 0.05 M sodium aceta te  
buffer  p H  6.2 plus 0.5 ml theophyl l ine  (30 mg/ml).  The 
homogena te  is cent r i fuged at  3000 r p m  for 20 min  and 
the  s u p e r n a t a n t  t aken  for assay. 

Rad io imm unoas sy  m e t h o d  is used for the  de te rmina t ion  
of cyclic AMP. The detai ls  of the  m e t h o d  are welt docu- 
m e n t e d  s. The r ad io immunoassay  ki t  is purchased  from 
Schwarz/Mann.  Pro te in  is de te rmined  by  the  m e t h o d  of 
LowRY at. al. 7 The Table  includes the  results.  The 
a m o u n t  of cyclic AMP presen t  is expressed as picomoles 
per  mg protein.  As can be seen, cyclic AMP is p resen t  in 
cells grown in b o t h  media.  

The intracel lular  concen t ra t ion  of cyclic AMP is 
ex t r eme ly  low, of the  order  of 10 -s M or lower, in mos t  
tissues. Cyclic AMP-med ia t ed  events  are t r iggered by  
re la t ively  smal l  changes  in t he  intracel lular  concen t ra t ion  
of  cyclic AMP. Hence,  ex t r emely  sensi t ive me thods  are 
necessary  to  measure  t he  intracel lular  levels of cyclic 
AMP. Among  the  var ious  m e t h o d s  available, the  sensi- 
t i v i ty  of the  r ad io immunoassay  t echn ique  for cyclic AMP 
is repor ted  to surpass  t h a t  of the  o ther  methodsS.  In  our 
exper iments  descr ibed here, we could de tec t  the  ex t r emely  

Determination of cyclic AMP in Tetrahymena pyri]ormis, GL. 

Medium Conditions Amount of C-AMP 
(pmoles/mg protein) * 

With glucose 25 ~ + shaking 2.70 -t- 0.38 
Without glucose 25 ~ no shaMng 1.07 :~ 0.38 

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

low level of the  cyclic AMP in Tetrahymena, using the  
r ad io immunoassay  technique.  

The significance of the  presence of cyclic AMP in 
Tetrahymena can only be specula ted  at  the  mo men t .  The 
effect  of theophyl l ine  on glycogen me tabo l i sm in Tetra- 
hymens, m a y  now be examined  by  s tudy ing  its effect  on 
phosphodies te rase  and the  intracel lular  level of cyclic 
AMP. 

I t  is r epor ted  t h a t  Tetrahymena conta ins  catechol-  
amines  and sero tonin  and the  g rowth  of Tetrahymena is 
inhibi ted  by  a va r i e ty  of adrenergic  and/or  serotonergic  
drugs 2. These da t a  have  earlier l ed  to the  hypo thes i s  
t h a t  Tetrahymena conta ins  a p r imi t ive  metabol ic  contro l  
sys tem wi th  several  fea tures  in co mmo n  wi th  the  inter-  
cellular metabol ic  sys tems  found in me tazoa  2. This  
s imi lar i ty  can now be ex t ended  fu r ther  wi th  our  de tec t ion  
of cyclic AMP in Tetrahymena and the  repor ted  adenyl  
cyclase and  phosphodies te rase  activit ies.  Work  is now in 
progress  to  measure  the  effect  of several  drugs on the  
intracel lular  level of cyclic AMP in Tetrahymena. 

Zusammenfassung. In  Tetrahymena pyri/ormis, GL., 
wurde  zyklisches AMP nachgewiesen.  
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