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w h e n  t he  l iver  a n d  muscle  glycogen suppl ies  h a v e  been  
e x h a u s t e d .  

Summary. The  t ime  func t ion  of free f a t t y  acids a n d  of 
cor t i cos te rone  in p l a s m a  in fed and  fas ted  r a t s  was in- 
ves t iga ted .  Also a s t u d y  of t he  inf luence  of h y p o x i a  on  
t h e  c o n c e n t r a t i o n  of p l a s m a  free f a t t y  acids was car r ied  
out .  W h e r e a s  fas t ing  does no t  seem to s t i m u l a t e  l ipolysis 
m a r k e d l y  before 12 h, 2 h of h y p o x i a  e leva te  t he  free 

f a t t y  acid level  to  i t s  m a x i m u m .  I n  t he  fas ted  condi t ion ,  
all va lues  are  s ign i f i can t ly  h igher  t h a n  co r t i cos te rone  in 
the  fed an imal .  
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Evidence  for P u r i n e  B i o s y n t h e s i s  in H u m a n  L e u k o c y t e s  

Prev ious  s tudies  h a v e  shown t h a t  i so la ted  h u m a n  
leukocytes  are able  to  incorpora te  14C-labelled fo rma te  
and  aden ine  in to  t he i r  nucleic acid bases  1. DIAMOND et  
al. 2 observed  also an  increased 14C-glycine i n c o r p o r a t i o n  
in to  aden ine  and  guan ine  of R N A  and  D N A  of l eukocytes  
f rom g o u t y  pa t i en t s .  However ,  aden ine  and  guan ine  are 
n o t  me tabo l i c  end  p roduc t s  of pur ine  m e t a b o l i s m  and  
the i r  c o n c e n t r a t i o n  c a n n o t  give a d e q u a t e  i n f o r m a t i o n  on 
t he  b e h a v i o u r  of pu r ine  m e t a b o l i s m  ; moreover ,  t he  glycine 
i n c o r p o r a t i o n  ra t e  d e t e r m i n e d  in l eukocytes  in v i t ro  does 
no t  necessar i ly  ref lect  the  ac tua l  i m p o r t a n c e  of de novo  
pur ine  b iosyn thes i s .  Recent ly ,  REaM a found  t h a t  B u r k i t t  
l y m p h o m a  and  h u m a n  spleen cells could syn the t i ze  the  
f irst  and  second i n t e r m e d i a t e  c o m p o u n d s  of t he  pur ine  
b i o s y n t h e t i c  p a t h w a y ,  and  VV'OOD and  S~2EOMILLER 4 
assayed  and  d e t e r m i n e d  some proper t i e s  of 5-phosphor i -  
b o s y l - l - p y r o p h o s p h a t e  amido t rans fe rase ,  t he  e n z y m e  
t h a t  ca ta lyzes  the  f i rs t  s tep  invo lved  in de novo  pu r ine  
b iosynthes i s ,  in h u m a n  l y m p h o b l a s t s  m a i n t a i n e d  in 
t issue cul ture .  The  purpose  of t he  p re sen t  s t u d y  was to 
inves t iga t e  w h e t h e r  h u m a n  leukocytes  and  l y m p h o c y t e s  
are capab le  of de novo  pur ine  b iosynthes is .  ~Ve assayed  
the  a c t i v i t y  of 5 - p h o s p h o r i b o s y l - l - p y r o p h o s p h a t e  amido-  
t r ans fe ra se  in leukocytes  and  l y m p h o c y t e s  isola ted b y  t he  
usual  procedures  f rom 11 h e a l t h y  vo lun t ee r  sub jec t s  
accord ing  to the  m e t h o d  of WYNOAARDEN and  ASHTON a. 
The  assays  were pe r fo rmed  on leukocytes  and  l y m p h o c y t e s  
ex t r ac t s  dia lyzed 24 h aga ins t  dis t i l led wa te r  in order  to  
r emove  hepa r in  and  o the r  molecules  in te r fe r ing  or 
i n h i b i t i n g  the  enzyme.  E n z y m e  a c t i v i t y  was expressed 
as uni ts /10"  cells, where  one un i t  of enzyme  a c t i v i t y  is the  
a m o u n t  t h a t  p roduces  an  increase  of 0.001 a b s o r b a n c e  
u n i t / m i n  a t  363 n m  a t  p H  8 and  room t e m p e r a t u r e  
(25 ~ E n z y m e  a c t i v i t y  has  been  de t ec t ed  in b o t h  k inds  
of cells examined .  The  m e a n  va lues  resu l ted  1.34 ~ 0.58 
units/106 cells in  l eukocytes  and  0.86 ~ 0.66 units/106 
cells in l y m p h o c y t e s  (Table).  

P r e f o r m e d  pur ines  c o n v e r t e d  b y  cel lular  m e t a b o l i s m  
to r ibonuc leo t ides  h a v e  been  cons idered  the  on ly  source 
of p u r i n e  nuc leo t ides  for m a n y  h u m a n  cellsa,% Most  of 
t he  conclus ions  on th i s  dependence  are, however ,  based  
on  ind i rec t  or nega t i ve  evidence.  S t u d y  of the  ear ly  
s teps  of de novo  pu r ine  b iosyn thes i s  in h u m a n  cells, such 

5-Phosphoribosyl-l-pyrophosphate amidotransferase activity in 
leukocytes and lymphoeytes of healthy human subjects 

Cell type Enzyme activity 
(units/l 0 ~ cells) 

Leukocytes 1.34 -c 0.58 

Lymphocytes 0.86 -c 0.66 

as f ibroblas ts ,  l eukocy tes  and  pla te le ts ,  has  been  l imi ted  
to e v a l u a t i n g  t he  a c c u m u l a t i o n  of fo rmy lg lyc inamide  
r ibonuc leo t ide  3,6 or obse rv ing  t he  fai lure to  i nco rpo ra t e  
glycine or f o r m a t e  in to  pur ine  nuc leo t ides  in v i t ro  6, while 
the  presence  and  t he  p roper t i e s  of 5-phosphor ibosyl -1-  
p y r o p h o s p h a t e  amido t r ans f e r a se  h a v e  no t  been  ex tens ive -  
ly e x a m i n e d  4. However ,  t he  i n t e r p r e t a t i o n  of isotope-  
i nco rpo ra t ion  s tudies  invo lv ing  pur ine  syn thes i s  r eac t ions  
requires  some care concern ing  the  c o n c e n t r a t i o n  of pre-  
cursors and  i n t e r m e d i a t e  c o m p o u n d s  1, 6, and  the  poss ib i l i ty  
t h a t  some s u b s t r a t e  necessary  for de novo  syn thes i s  m a y  
been  lacking% Our  resul ts  p rov ide  ev idende  t h a t  h u m a n  
leukocytes  and  l y m p h o c y t e s  poss2ss the  e n z y m e  a c t i v i t y  
t h a t  ca ta lyzes  t he  f o r m a t i o n  of the  f irst  i n t e r m e d i a t e  
c o m p o u n d  of the  pur ine  b i o s y n t h e t i c  p a t h w a y .  The  
f ind ing  of t he  presence  of 5 - p h o s p h o r i b o s y l - l - p y r o p h o s -  
p h a t e  a m i d o t r a n s f e r a s e  in h u m a n  l eukocy tes  a n d  
l y m p h o c y t e s  suggests,  therefore ,  t h a t  these  cells h a v e  t he  
capac i ty  for de novo  pur ine  b iosyn thes i s  and  are n o t  solely 
d e p e n d e n t  on the  l iver  for the i r  supp ly  of pur ines .  De 
novo  pur ine  syn thes i s  m a y  therefore  be more  widespread  
t h a n  prev ious ly  repor ted ,  and  h u m a n  leukocy tes  and  
l y m p h o c y t c s  m a y  be an  i m p o r t a n t  e x t r a h e p a t i c  si te  for 
de nove  pu r ine  b iosyn thes i s  in man.  The  s t u d y  of t he  
pur ine  b i o s y n t h e t i c  p a t h w a y  in h u m a n  leukocy tes  and  
l y m p h o c y t e s  seems of pa r t i cu l a r  in t e res t  since i t  could  
p rov ide  a va luab le  e x p e r i m e n t a l  model  to  i nves t i ga t e  t he  
fac tors  i nvo lved  in the  r egu la t ion  of de novo  pu r ine  bio-  
syn thes i s  and  c lar i fy  pur ine  m e t a b o l i s m  a l t e r a t ions  in 
p a t i e n t s  wi th  hype ru r i cemia ,  gout,  or l eukemia  and  o the r  
mye lopro l i f e ra t ive  diseases. 

Summary. H u m a n  leukocy tes  and  l y m p h o c y t e s  h a v e  
shown to be  equ ipp3d  w i th  5 -phospho r ibosy l - l - py rophos -  
p h a t e  amido t r ans r ea se ,  the  e n z y m e  which  ca ta lyzes  t h e  
syn thes i s  of the  f i rs t  i n t e r m e d i a t e  of the  pu r ine  p a t h w a y ,  
t hus  p r o v i d i n g  ev idence  t h a t  these  cells h a v e  the  c a p a c i t y  
for de novo  pu r ine  b iosynthes i s .  
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