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c h a r a c t e r i s t i c s  of e r y t h r o c y t e s  of d i f f e r e n t  an ima l s .  
GOODWlN 2 us ing  t h e  PCV in t h e  c a l c u l a t i o n  of i n t r ace l -  
lu la r  g lucose  ha s  d r a w n  i m p o r t a n t  conc lus ions  w h i c h  
m i g h t  h a v e  b e e n  d i f f e r e n t  if o b s e r v e d  h a e m a t o c r i t  
va lues  h a d  b e e n  c o r r e c t e d  for p l a s m a  t r a p p i n g  in ac-  
c o r d a n c e  w i t h  t h e  species  of b lood  used.  S imi la r ly ,  f a i lu re  
to  t a k e  a c c o u n t  of t h e  t y p i c a l  a m o u n t  of p l a s m a  t r a p -  
p ing  in  e s t i m a t i o n s  of ionic c o n c e n t r a t i o n s ,  g lyco ly t i c  
r a t e  a n d  o t h e r  c h a r a c t e r i s t i c s  of e r y t h r o c y t e s ,  w h e n  
c a l c u l a t i o n s  i n v o l v e  t h e  use  of o b s e r v e d  PCV,  cou ld  lead 
to  e r r o n e o u s  resul t s ,  T h i s  is e spec ia l ly  t r u e  for  g o a t  b lood  
w h i c h  was  f o u n d  to  c o n t a i n  a c o n s i d e r a b l e  a m o u n t  of 
p l a s m a  in t h e  p a c k e d  red  cell  c o l u m n .  
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Fig. I. The amount of plasma in the packed red cell column of 
goat and of human blood expressed as a percentage of the observed 

packed red cell column. 

P l a s m a  t r a p p i n g  was  e s t i m a t e d  as d e s c r i b e d  b y  
CHAPLIN a n d  MOLLISON a w i t h  s l i gh t  m od i f i c a t i ons .  
P r e l i m i n a r y  i n v e s t i g a t i o n  s h o w e d  t h a t  g o a t  e r y t h r o c y t e s  
were  n o t  a f f ec t ed  b y  t h e  h i g h  c o n c e n t r a t i o n s  of EVAN'S 
B l u e  dye  used  4. P l a s m a  t r a p p i n g  in t h e  p a c k e d  red  cell 
c o l u m n  of f resh  h e p a r i n i z e d  g o a t  a n d  h u m a n  b lood  
c e n t r i f u g e d  in W i n t r o b e  t u b e s  a t  1500 X G for  55 ra in  
v a r i e d  d i r e c t l y  w i t h  t h e  h e i g h t  of t h e  r ed  cell c o l u m n  
(Fig. 1). 

The  r eg res s ion  e q u a t i o n  in t h e  case  of h u m a n  b lood  
w a s  : 

Y = 0.352 X + 0.839, 

a n d  in t h e  case of g o a t  b lood  : 

Y = 0.119 X + 10.22, 

where  Y is t h e  p e r c e n t a g e  p l a s m a  t r a p p i n g  a n d  X t h e  
o b s e r v e d  PCV as a p e r c e n t a g e  of whole  b lood.  A t  a n  
h a e m a t o c r i t  level  of 4 5 %  t r a p p i n g  for  h u m a n  b lood  was  
2 .4%,  b u t  for  g o a t  b lood  i t  was  15 .6%.  

I t  was  poss ib le  to  i nc r ea se  t h e  degree  of p a c k i n g  of r ed  
cells b y  i n c r e a s i n g  t h e  t i m e  a n d  force of c e n t r i f u g a t i o n .  
Th i s  is d e m o n s t r a t e d  in  F i g u r e  2 w h i c h  shows  p e r c e n t a g e  
decrease  in  o b s e r v e d  P C V  p l o t t e d  a g a i n s t  t o t a l  force  or  
' impu l se  '5 m e a s u r e d  in d y n e - s e c o n d s .  A c t u a l  d e t e r m i n a -  
t i ons  showed  t h a t  t h i s  dec rease  was  t h e  r e s u l t  of  di-  
m i n i s h i n g  a m o u n t s  of t r a p p e d  p l a s m a  a n d  n o t  of loss of 
celt con t en t s .  Howeve r ,  i t  wou ld  b e  i m p r a c t i c a b l e  to  
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i nc rease  c e n t r i f u g a t i o n  to  b r i n g  a b o u t  t h e  s a m e  degree 
of p a c k i n g  of g o a t  cells as of h u m a n  cells cen t r i fuged  at 
1500 X G for  55 min .  I t  is t h e r e f o r e  i m p o r t a n t  when 
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Fig. 2.--The effect of varying centrifugal force on the observed pack- 
ed red cell vohune of human and of goat blood. 

c e n t r i f u g i n g  u n d e r  u sua l  l a b o r a t o r y  c o n d i t i o n s  to  make 
a n  a c c u r a t e  a l l o w a n c e  for p l a s m a  t r a p p i n g  accord ing  to 
t h e  species  of b lood  u n d e r  i n v e s t i g a t i o n .  

G. R.  WADSWORTH 

Department o/ Human  Nutrition, London School o[ 
Hygiene and Tropical Medicine, London, December 17, 
1956. 

Zusammen[assung 

N a c h  Z e n t r i f u g i e r e n  u n t e r  g le i chen  B e d i n g u n g e n  ent- 
h~ l t  be i  Z i e g e n b l u t  die E r y t h r o z y t e n s i i u l e  ungef~hr 
s i e b e n m a l  sovie l  e ingesch lossenes  P l a s m a  wie bei  Men- 
s c h e n b l u t .  Mi t  Hi l fe  de r  a n g e g e b e n e n  F o r m e t n  k6nnen 
diese P l a s m a m e n g e n  b e r e c h n e t  w e r d e n ;  d a b e i  werden 
die R e s u l t a t e  in H i i m a t o k r i t w e r t e n  ausged r t i ck t .  Es ist 
w ich t ig ,  bei  de r  B e r e c h n u n g  de r  E i g e n s c h a f t e n  von 
E r y t h r o z y t e n  diese  U n t e r s c h i e d e  zwi schen  den  ver- 
s c h i e d e n e n  Spezies  in de r  Menge  des zur i ickgehal tenen  
P l a s m a s  zu be r t i cks i ch t igen .  

The Biosynthes is  of 6-Azauracil  Riboside by 
Escherichia coli Growing in the Presence 

of 6-Azauraci l  

R e c e n t l y  we h a v e  found  t h a t  6 - azau rac i l  (3, 5-dioxo- 
2, 3, 4, 5 - t e t r a h y d r o - 1 , 2 , 4 - t r i a z i n e )  i n h i b i t s  t h e  growth  of 
a n u m b e r  of m i c r o o r g a n i s m s  ($ORM a n d  gKOOA~; of. als0 
HANDSCHUMACHER a n d  WELCH~). W e  f u r t h e r  found  that 
t h e  i n h i b i t o r y  effect  on  t h e  g r o w t h  of E. coli c a n  be  com- 
p l e t e ly  r e m o v e d  b y  uraci l ,  cy tos ine ,  or  u r id ine ,  and  that 
t h e  i n h i b i t i o n  is s t r i c t l y  c o m p e t i t i v e  in c h a r a c t e r  a. We 
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I)ependence of 6-azanraeil riboside production and culture growth 
oil the concentration ol 6-azauraeil 

Molarit y of 6-azauracil 

0 
2 x 10 -4 
4 x 10 -4 
6 x 10 -4 
8 x 10 -4 

10-a 

Growth 
(as percentage 

of maximum growth) 

100 
58 
50 
44 
39 
37 

6-Azauracil riboside 
(as percentage 
Of inaxinltlnt 
production) 

0 
29 
56 
85 
88 

100 

P h o s p h o r u s  was  absen t .  In  p a p e r  e lec t rophores i s ,  t h e  
isolated p r o d u c t  b e h a v e d  as a h o m o g e n e o u s  s u b s t a n c e  
resembl ing  ur idine in i ts  e l e c t ro p h o re t i c  mobi l i ty ,  The  

have fu r the r  been  able  to  show t h a t  6-azauraci l  has  a 
eancerostat ic  ef fect  on a n u m b e r  of e x p e r i m e n t a l  tu-  
mours (nORM, JAKUBOWe, and  5LECHTA4; of. also HA- 
KALA, LAW, a n d  WELCH ~, SABLiK and  ~ORM~). 

Some ' u n n a t u r a l '  pu r i ne  and  p y r i m i d i n e  bases  are  
known to  be i n c o r p o r a t e d  in to  nucleic  ac ids  b y  var ious  
biological s y s t e m s  (MATTHEWSL ZAMENHOF a n d  G m -  
~OFF ~) e v i d e n t l y  b y  w a y  of t he  c o r r e s p o n d i n g  r ibos ides  
or desoxyr ibos ides .  Nucleos ides  of such  ' u n n a t u r a l '  
analogues h a v e  h i t h e r t o  been  isola ted  f rom nucleic  acids 
only in the  ease of 5 -bromourac i l*  ; f rom 6 - a z a t h y m i n e ,  a 
desoxyriboside was  o b t a i n e d  by  a t r a n s d e s o x y r i b o s i d a -  
tion reac t ion  10. HANDSCHUMACHER a n d  WELCH fu r the r  
found 2 t h a t  r e s t ing  ceils of Streptococcus/aecalis i n cuba t -  
ed with 6-azauraci l  and  t h y m i d i n e  a c c u m u l a t e d  a 
compound wh ich  h a d  the  p rope r t i e s  e x p e c t e d  of 6-azau- 
racil desoxyr ibos ide .  

We have  now f o u n d  t h a t  cu l tu res  of E. coli B growing  
on media c o n t a i n i n g  glucose and  inorgan ic  sa l t s  only,  
with the  a d d i t i o n  of s u b - b a c t e r i o s t a t i c  c o n c e n t r a t i o n s  
of 6-azauracil ,  a c c u m u l a t e  6-azauraci l  r ibos ide  in t he  
medium. The  g r adua l  d i s a p p e a r a n c e  of 6-azauraci l  f rom 
the medium,  and  the  a c c u m u l a t i o n  of i ts  r iboside,  were  
followed by  p a p e r  c h r o m a t o g r a p h y .  The  a m o u n t  of the  
riboside fo rm ed  a t  va r ious  c o n c e n t r a t i o n s  of 6-azauracil ,  
and the  c o r r e s p o n d i n g  in t ens i t i e s  of g r o w t h  of the  cul- 
tures, are r e co rded  in t h e  tab le .  

With a v iew to  i so la t ing  the  6-azaurac i t  r iboside,  we 
carried out  t he  s t a t i o n a r y  cu l t i va t ion  of E. coli in 10 1 of 
medium con ta in ing  a 8 × I0 -~ M c o n c e n t r a t i o n  of 6-azau- 
racil, f rom a large inocu lum.  A f t e r  r e m o v a l  of the  cells, 
the azauraci l  r ibos ide  t o g e t h e r  w i th  u n c h a n g e d  azauraci l  
was adsorbed  on  ac t i ve  charcoa l ,  e lu ted  wi th  50% e th -  
anol con ta in ing  1% a m m o n i a  a n d  t h e  res idue  o b t a i n e d  
on evapora t ion  of t h e  e lua te  c h r o m a t o g r a p h e d  on a 
column of cel lulose p o w d e r  wi th  n -bu tano l  s a t u r a t e d  
with wa te r  as t h e  e luent .  B y  th is  procedure ,  a sha rp  
separation of 6-azaurac i l  f rom its r ibos ide  was achieved.  
The 6-azauraci l  r ibos ide  was  pur i f ied  by  a second 
ch roma tog raphy  in t he  s ame  s y s t e m  and  ana lyzed  
(Analysis, Ca lcu la ted  forCaHnNaO~ : C 39.18°/o ; H 4.52% ; 
N 17-13%; F o u n d :  C 38-81%;  H 4-82%;  N 16-84%). 
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Chromatogram of a hydrolysate of 6-azauracil riboside (photograph- 
ed by UV-light). Wbatman No. l paper, developed with n.butanol 
saturated with water. 1 uracil, 2 6-azauraeil, 3 hydro|ysate ol 6- 

azauracil riboside (4 N-HC1, 15 h, 105"C}, 4 6-azauracil riboside, 
5 uridine. 

u l t rav io le t  s p e c t r u m  of 6-azauraci l  r ibos ide  shows  ),nax. 
262 mt, ,  e 6-1 x 10 -3 (in water ,  while  6-azauraci l  ha s  2,max. 
258 m/, ,  e 5 .4x I0 -s ,  in water ) .  Af t e r  h y d r o l y s i s  w i t h  
4 N - H C I  a n d  c h r o m a t o g r a p h y  a single base,  i den t i ca l  
wi th  6-azauraci l ,  was  d e t e c t e d  (figure) ; c h r o m a t o g r a p h i c  
analys is  a f t e r  hydro lys i s  wi th  N - H ,  SO4 revea led  r ibose  as 
the  sole sugar  c o m p o n e n t .  

Note added in proo/: f~-azauraeil riboside has now been obtained 
crystalline, m.p. 160- 161°C. 

This work and further experiments will be described in detail in 
the Collection of Czechoslovak Chemical Communications. 

J. gKODA, V. F, HESS, and  F, ~ORN 

Department o[ Biochemistry,  Inst i tute o/ Chemistry ,  
Czechoslovak Academy  o[ Science, Prague, December 13, 
1956. 

Zusammen/assung  

Bei der  K u l t i v i e r u n g  yon  E. coli in 6 -azauraz i lha l t i -  
gem Med ium wird ein neuer  Stoff  a k k u m u l i e r t ,  der  als 
6-Azauraz i l r ibos id  iden t i f i z ie r t  wurde .  


