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X y l i t o l  provokes h e p a t i c  ATP c a t a b o l i s m  by t r a p p i n g  P i  a s  
g l y c e r o l  3-I' (Woods & Krebs,  Biochem. J. 134, 437-43, 1973).  The 
dependence of  t h e  l a t t e r  upon a n  i n c r e a s e  i n  t h e  NADH/NAD+ 
r a t i o ,  due t o  o x i d a t i o n  of x y l i t o l  t o  D-xylulose (D-Xyl), r a i s e d  
t h e  q u e s t i o n  whether  D-Xyl d e p l e t e s  ATP. Incuba t ion  of hepatoc- 
y t e s  w i t h  5  mM D-Xyl dec reased  ATP by 8 0  % w i t h i n  5  min and by 
3 0  % w i t h  5  mM x y l i t o l .  I n t r a c e l l u l a r  Pi dec reased  by 66 % 
w i t h i n  5  min wi th  both compounds, bu t  r e i n c r e a s e d  3-fold f a s t e r  
and reached s u p r a p h y s i o l o g i c a l  l e v e l s  w i t h  D-Xyl. D-Xyl was used 
a t  t h e  r a t e  of 5  umol/min/g of c e l l s ,  i . e .  3-fold f a s t e r  than  
x y l i t o l .  With D-Xyl, g l y c e r o l  3-P was b a r e l y  modif ied but  Xyl 
5-P i n c r e a s e d  from 0.02 t o  1.4 umol lg  of c e l l s .  The main cause 
of  t h e  ATP- and P i -dep le t ing  e f f e c t  of D-Xyl was an  accumula- 
t i o n  of sedohep tu lose  7-P which inc reased  from 0.3 t o  8  u  mollg 
a f t e r  1 0  min. Ribose 5-P i n c r e a s e d  from 0.03 t o  0.50 vmollg w i t h  
D-Xyl, and t o  0.16 umollg w i t h  x y l i t o l .  Ribose 1-P a l s o  accumul- 
a t e d ,  a l b e i t  e x t r a c e l l u l a r y ,  because of r e l e a s e  of pur ine  nucle- 
o s i d e  phosphorylase from damaged c e l l s ,  a c t i n g  on i n o s i n e  which 
d i f f u s e d  ou t .  D-Xyl i n c r e a s e d  PRPP from a  b a s a l  v a l u e  of 6 i 1 
nmollg t o  509 ?  72, a s  compared t o  42 * 11 wi th  x y l i t o l .  It i s  
concluded t h a t  t h e  markedly h igher  PRPP l e v e l  reached wi th  D-Xyl 
r e s u l t s  from a  h igher  a c t i v i t y  of PRPP s y n t h e t a s e ,  owing t o  a  
more marked i n c r e a s e  of i n t r a c e l l u l a r  Pi and of r i b o s e  5-P, 
combined wi th  o t h e r ,  s t i l l  unknown f a c t o r s .  
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C y t i d i n e  deaminase (EC 3 . 5 . 4 . 5 )  c a t a l y z e s  t h e  i r r e v e r s i b l e  hy- 

d r o l y t i c  deaminat ion o f  bo th  c y t i d i n e  and its nuc leos ide  analo-  
gues  i n c l u d i n g  many a n t i n e o p l a s t l c  a g e n t s .  The enzyme has  been 
p u r i f i e d  from human s p l e e n  2000-fold wi th  r e s p e c t  t o  t h e  c rude  
e x t r a c t .  The procedure c o n s i s t s  o f  h e a t  t r e a t m e n t ,  a n i o n i c  
exchange on UEAE-52, hydrophobic i n t e r a c t i o n  on TSK-Phenyl-5PW 
and an  a n i o n i c  exchange on Mono Q .  The l a s t  two s t e p s  were per-  
formed u s i n g  an FPLC system. The f i n a l  enzyme p r e p a r a t i o n  shows 
a  mic rohe te rogene i ty .  'The n a t i v e  molecu la r  weight  is  abou t  
50,000.  C y t i d i n e  deaminase is s t r i c t l y  dependent  on t h e  presen-  
c e  of  r educ ing  a g e n t s  f o r  its a c t i v i t y .  The enzyme d i s p l a y s  l i -  
nea r  k i n e t i c s .  I t  shows t h e  h i g h e s t  a f f i n i t y  f o r  deoxycy t id ine  

among t h e  v a r i o u s  s u b s t r a t e s  t e s t e d .  The enzyme is i n h i b i t e d  by 
t h e  r e a c t i o n  p roduc t s  u r i d i n e  and ammonia i n  a  compe t i t ive  f a -  
s h i o n  s u g g e s t i n g  a  r a p i d  e q u i l i b r i u m  random Uni-Bi k i n e t i c  mecha - 
nism. Furthermore,  t h e  enzyme is c o m p e t i t i v e l y  inhibited by va- 
r i o u s  compounds, such a s  5 ,6 -d ihydrour id ine ,  deoxyur id ine ,  thy-  
midine,  thymine r i b o s i d e  and deoxyadenosine.  
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The a c t i v i t y  of ITP pyrophosphohydrolase (ITP-ase) was measu- 
r e d  i n  e r y t h r o c y t e  l y s a t c s  of 48 h e a l t h y  v o l u n t e e r s .  Th i s  group 
cou ld  c l e a r l y  be d i v i d e d  i n t o  two d i f f e r e n t  p o l u l a t i o n s .  Mean 
a c t i v i t y  was 48.3 r 1 3 . 1  n k a t / g  Hb (f 'SD, n=38) i n  one populat-  
i o n ,  and on ly  one-fourth the reof  i n  t h e  o t h e r  popu la t ion  (11.4 
2 4.3 n k a t l g  Ilb, n=10). I n  two s u b j e c t s ,  p rev ious ly  s e l e c t e d  
because of h igh  l e v e l s  of ITP i n  f r e s h  o r  s t o r e d  e r y t h r o c y t e s ,  
t h e  ITP-ase a c t i v i t y  was 0.2 and 2.4 n k a t l g  Hb, r e s p e c t i v e l y .  

I n  normal e r y t h r o c y t e s  incuba ted  i n  phosphate-r ich b u f f e r  (20 
mM), t h e  r a t e  of convers ion  of  a l l o p u r i n o l ,  hypoxantliine and 
guan ine  t o  t h e i r  r e s p e c t i v e  n u c l e o t i d e s  fo l lowed  a  b i p h a s i c  
p a t t e r n .  I n i t i a l  " sa lvage  r a t c "  was 130 nmol / l / s ,  which l e v e l e d  
o f  a f t e r  15  min t o  about  50 nmol / l / s .  Exac t ly  t h e  same p a t t e r n  
was observed i n  e r y t h r o c y t e s  from ITP-ase d e f i c i e n t  s u b j e c t s .  
Rou t ine  l i q u i d  p r e s e r v a t i o n  of e r y t h r o c y t e s  from bo th  groups i n  
CPU-SAGMAN ( c o n t a i n i n g  c i t r a t e ,  phosphate,  d e x t r o s e ,  sodium 
c h l o r i d e ,  aden ine ,  g lucose  and mann i to l )  r e s u l t e d  i n  a  s low 
d e c l i n e  i n  s a l v a g e  r a t e  (0,7 % /day) .  The sa lvage  r a t e  of AICA 
(aainoimidazolecarboxamide) and AICA-riboside was 8  and 40 
nmol / l / s ,  r e s p e c t i v e l y .  

We conclude t h a t ,  d e s p i t e  the  f a c t  t h a t  the  energy consump- 
t i o n  i n  t h e  IMP-ITP c y c l e  can amount t o  up t o  1 0  % e r y t h r o c y t e  
ene rgy  tu rnover  i n  v i t r o .  ITP-ase d e f i c i e n c y  and l a c k  of a c t i v -  
i t y  i n  t h e  IMP-ITP c y c l e ,  does not  i n f l u e n c e  pur ine  sa lvage .  
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Forskolin, cholera toxin, and pertussis toxin may alter 
various aspects of cell function. Mouse bone marrow-derived mast cells 
exposed to micromolar concentrations of forskolin, an agent thought to 
directly activate adenylate cyclase, exhibited an inhibition of antigen- 
induced 8-hexosaminidase (8-hex) release but retained the ability of 
adenosine to potentiate this release. Forskolin alone augmented resting 
mast cell cyclic AMP levels in 3  dose-dependent fashion, but adenosine 
enhanced cyclic AMP concentrations in both control and forskolin-treated 
cells. Cholera toxin, an agent that ADP-ribosylates and activates Gs 
proteins in many cell types, failed to alter 8-hex release from antigen- 
challenged mast cells in the presence or absence of lOuM adenosine. 
Althougl~ cholera toxin caused an elevation of mast cell cyclic AMP levels, 
adenosine enhanced cyclic AMP to a  similar extent in control and loxin- 
treated cells. Mast cells cultured with pertussis toxin, an agent that ADP- 
ribosylotes the C .  protein in some cells, exhibited an attenuation of 
antigen-stin~ulateb 8-hex release and an inhibition of adenosine 
responsiveness as well. Although pertussis toxin did not alter resting most 
cell cyclic AMP levels, high doses of the loxin inhibited the ability of 
adenosine to increase cyclic AMP. These data Suggest that many agents that 
alter mast cell cyclic AMP concentrations fail to alter adenosine 
responsiveness. Pertussis toxin appears to be an exception to this finding. 
although its exact mechanism of action on mast cell adenosine receptors is 
uncertain. 
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B e s i d e s  i t s  f u n c t i o n  a s  a  m a j o r  e l e c t o n  a c c e p t o r ,  NAD i s  a  
s u b s t r a t e  f o r  numerous ADP-r ibose  t r a n s f e r  r e a c t i o n s  t h a t  a r e  
i m p o r t a n t  i n  t h e  r e g u l a t i o n  o f  c e l l  f u n c t i o n .  The  poly(ADP- 
r i b o s y 1 ) a t i o n  o f  n u c l e a r  p r o t e i n s  h a s  b e e n  shown t o  modi fy  
c h r o m a t i n  s t r u c t u r e .  The mono(ADP-r ibosy1)a t ion  o f  e l o n g a t i o n  
f a c t o r - 2 ,  c a t a l y z e d  b y  d i p h t h e r i a  a n d  psuedomonas t o x i n s ,  h a s  
b e e n  d e m o n s t r a t e d  t o  b l o c k  p r o t e i n  s y n t h e s i s .  The mono(ADP- 
r i b o s y 1 ) a t i o n  o f  G  p r o t e i n s  b y  b a c t e r i a l  t o x i n s  c a n  c r i t i c a l l y  
modula te  t ransmembrane s i g n a l l i n g .  We h a v e  d e v e l o p e d  a  s imple  
m e t h o d  t o  d i s t i n g u i s h  b e t w e e n  m o n o ( A D P - r i b o s y 1 ) a t i o n  a n d  
p o l y ( A D P - r i b o s y 1 ) a t i o n  r e a c t i o n s  i n  c r u d e  c e l l  e x t r a c t s .  
R a d i o a c t i v e  2'-deoxyNAD (dNAD) was p r e p a r e d  e n z y m a t i c a l l y  from 
[ 2 . 8 -  3 ~ ]  -dATP and  n i c o t i n a m i d e  mononuc leo t ide ,  a n d  was p u r i f i e d  
b y  HPLC. Then  dNAD a n d  NAD w e r e  compared  a s  s u b s t r a t e s  f o r  
p u r i f i e d  p o l y ( A D P - r i b o s e )  p o l y m e r a s e  f r o m  c a l f  s p l e e n ,  a n d  
d i p h t h e r i a  t o x i n  mono(ADP-r ibose )  t r a n s f e r a s e .  The r e s u l t s  
showed t h a t  2'-dNAD was a n  e f f i c i e n t  s u b s t r a t e  f o r  t h e  mono(ADP- 
r i b o s e )  t r a n s f e r a s e .  The t r a i l s f e r  o f  t h e  dADP moiety of  dNAD t o  
e l o n g a t i o n  f a c t o r - 2  i n h i b i t e d  p r o t e i n  s y n t h e s i s  i n  r e t i c u l o c y t e  
l y s a t e s .  I n  c o n t r a s t ,  dNAD was n o t  a  d e t e c t a b l e  s u b s t r a t e  f o r  
p o l y ( A D P - r i b o s e )  p o l y m e r a s e ,  u n d e r  c o n d i t i o n s  where  NAD was 
r a p i d l y  consumed .  T h e s e  r e s u l t s  s u g g e s t  t h a t  dNAD may b e  a  
u s e f u l  t o o l  f o r  t h e  i n v e s t i g a t i o n  o f  s p e c i f i c  c e l l u l a r  t a r g e t s  o f  
e u k a r y o t i c  and b a c t e r i a l  mono(ADP-ribosy1)at ion r e a c t i o n s .  
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The i n  v i t r o  c y t o t o x i t i e s  o f  2-chlorodeoxyadenosine (2-CldAdo) 
were t e s t e d  us ing  35 d i f f e r e n t  l i n e s  o f  human leukemia-lymphoma 
c e l l s .  2-CldAdo was found t o  be b road ly  c y t o t o x i c  t o  human T- 
( E C S 0  va lue :  0 .005-5.3 vM), 0-(0.015-4,8 pM), m y e l o b l a t i c  (0.009- 
1: v M ) ,  and monocytic  (2 .6 -5 .4  vMj c e l l  l i n e s .  The mechanism o f  
c y t o t o x i c  a c t i o n  o f  2-CldAdo i n  CCRF-HSB2 c e l l s  was i n v e s t i g a t e d .  
We observed t h e  2-CldAdo-induced imbalance o f  i n t r a c e l l u l a r  
deoxyr ibonuc leos ide  t r iphosphate(dNTP) pool and subsequen t  double 
s t r a n d  b reaks  i n  mature D N A ,  accompanied by c e l l  dea th .  When t h e  
c e l l s  were exposed t o  2-CldAdo a t  1  pM, an imbalabce o f  dNTP pool 
r e s u l t e d :  a  d e p l e t i o n  o f  dCTP, dATP and dGTP was obse rved .  Within 
4hr  of t r ea tmen t  dCTP pool s i z e  became s m a l l e r  than  t h e  lower 
l i m i t  o f  measurement. The l o s s  o f  c e l l  v i a b i l i t y  occur red  a t  
abou t  12 h r .  Cycloheximide i n h i b i t e d  both t h e  p roduc t ion  o f  
double s t r a n d  breaks and 2-CldAdo-mediated c e l l  dea th .  We assume 
t h a t  t h e  double s t r a n d  breaks p lay  an impor tan t  r o l e  i n  t h e  
p rocess  o f  2-CldAdo-mediated c e l l  dea th  and t h e  i n t r a c e l l u l a r  
dNTP imbalance i s  t h e  t r i g g e r  o f  t h e s e  e v e n t s .  
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