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or  any  o the r  subs tances  could be de t ec t ed  in the  p roduc t s  
used for po la r imet ry  and  each solut ion gave  the  s ame  u.v. 
s p e c t r u m  wi th  absorp t ion  peaks  a t  252, 258, and  264 m/~). 
The presence of urea would  be expec ted  to  have  l i t t le  
effect  on the  ro ta t ion  of P A G  and  suppo r t  for this  as- 
sumpt ion  was found in ca lcula t ions  made  f rom [~] values  
given by  THIERFELDER a n d  SHER3,VIN 5 for P A G : u r e a  
(1:1) complexes.  Thus  for a complex  which  had  [c~71,~ = 

Z D  

-- 13.97 °, the  specific ro t a t i on  based  on the  actual  weigh t  
of PAG presen t  was  - 1 7 . 3  °. 

Polar imet r ic  m e a s u r e m e n t s  were m a d e  wi th  a Hi lger  
s t a n d a r d  po la r ime te r  (Model Mk. II.  A) using a 1 dcm tube  
(l = 1; capac i ty  --, 1-25 ml;  sod ium light).  The angula r  
ro ta t ion  was d e t e r m i n e d  wi th  reference to  w a t e r  blanks .  
The specific ro t a t i on  is g iven by  

[~l~ "° = 100-  ~/c" l" d, 

where  c = g PAG/100 g w a t e r  and  d = dens i ty  of the  solu- 
tion. In  the  p r e s e n t  e x p e r i m e n t s  t he  solut ion densi t ies  
were no t  measu red  and  were  t aken  as equal  to  uni ty .  The 
resul ts  are given in the  Table.  

THIERFELDER and  SHERX, VIN 5 have  quo t ed  values  of 
--17-14 °, --18.1 ° and  - 1 8 . 4 4  ° for b iosyn the t i c  PAG 
and  of - 1 7 . 9  ° for syn the t i c  PAG.  

I t  would  appear ,  therefore ,  t h a t  the  abi l i ty  of cancer  
pa t i en t s  to  con juga te  g lu tamine  wi th  pheny lace t i c  acid 
is un impa i r ed  b u t  t h a t  l i t t le or  no D-glutamine was avail-  
able for t h e  con juga t ion  react ion.  Thus,  al lowing for the  
l imi ta t ions  of t h e  p re sen t  me thod ,  K6GL'S f indings  could 
no t  be conf i rmed.  

The wr i t e r  would  like to  sugges t  t h a t  some of the  
pos i t ive  resul ts  p rev ious ly  ob ta ined  m a y  h a v e  been  due  
to  unsuspec t ed  c o n t a m i n a t i o n  of t h e  cancer  t issues w i th  
micro-organ isms  such as B.  subtilis,  capsules  of which  are 
k n o w n  to con ta in  appreciable  a m o u n t s  of D-glutamic acid% 

i should like to thank Dr. H. JACKSON of the Holt Radium Insti- 
tute, Manchester for his kind cooperation which enabled this ex- 
periment to be carried out and Dr. J. W. Missis of the Department 
of Biochemistry, Universityof Edinburgh for nitrogen analyses. The 
work was.carried out while I was in receipt of a Melville Trust 
Fellowship in cancer research in the University of Edinburgh. 

W. J. p.  NEISH 

Cancer Research Unit ,  Univers i ty  o /She / f i e ld ,  M a r c h  lO, 
t958.  

Rdsumd 

On a isol~ l 'acide ph6ny lac6 ty lg lu tamine  de l 'u r ine  de 
ma lades  a t t e i n t s  de cancer  e t  d ' u n  su je t  no rma l  qui avai-  
e n t  absorb6 de l 'acide ph6nylac6t ique .  I1 n ' y  a pas  de 
diff6rence en t re  les ro t a t ions  sp~cifiques de ces conjugu&s. 
Les r6sul ta ts  m o n t r e n t  que  l ' isom~re op t ique  non naturel  
D-glutamine ne se t rouve  pas  duns  cer ta ins  su je ts  canc~- 
reux.  

9 C. B. THORNE, Symposimn Soc. gen. Microbiol. 6 (Bacterial 
Anatomy) (1956), p. 69. 

I n c o r p o r a t i o n  o f  A d e n i n e - 4 , 6 - C  ~4 

i n t o  N u c l e i c  A c i d s  

BENNETT and  KRUCKEL I r epo r t ed  on the  incorpora t ion  
of aden iae  in to  nucleic acids of a va r i e t y  of mouse  t issues  
in 4 -6  m o n t h s  old C57 mice. The p re sen t  r epo r t  ex t ends  

1 E. L. BENNETT and B. KROCKEL, Biochim. biophys. Acts 17, 
503, 515 (1955). 

th is  s t u d y  of adenine  incorpora t ion  in to  r ibo- (RNA)  and 
deoxyr ibonuc le ic  acid (DNA) to  t issues inc luding brain 
of 5-6  weeks old W e b s t e r  s t ra in  albino mice. Al though  it 
was ini t ia l ly p l anned  to pursue  th is  t ype  of invest igat ion 
ex tens ive ly ,  it  has  h a d  to be d iscont inued.  Hence.  it 
s eemed  p roper  to  r epor t  t h e  results ,  a t  th i s  t ime,  in a 
p re l imina ry  form. 

W e b s t e r  s t ra in  whi te  mice ~ weighing 16 to  18 g were 
in jec ted  in t raper i tonea l ly  wi th  2.0 mg of adenine-4,  6-C la 
con t a in ing  2.2 × 107 d is /min  in 0.5 ml  of isotonic  saline. 
Af te r  17 h the  an imals  were sacrif iced by  cervical  fracture 
a n d  the  brain,  liver, spleen,  smal l  in tes t ine  and  carcass 
( including bone),  a f te r  skinning,  i m m e d i a t e l y  removed.  
The  isolat ion of R N A  and  D N A  and  the  d e t e r mi n a t i o n  of 
specific ac t iv i ty  of  adenine  in these  f rac t ions  were  carried 
ou t  essent ia l ly  by  m e t h o d s  previous ly  descr ibed  a. 

Specific activity of nucleic acid adenine in various tissues of normal 
VVebster mice*. (dis/min]/,g Adenine) 

RNA 

Brain 
Liver 
Small Intestine . . 
Spleen 
Carcass 

DNA 

160 
635 

1040 
625 
178 

Tissue 

128 
100 
637 
456 
165 

RNA:DNA 

1'3 
6'4 
1"6 
1"4 
1"1 

* Mice injected intraperitoneally with 2"0 mg of adenine-4,6-C t4 
containing '2 .0 × 107 dis]rain, and s*acrifieed 17 h later: 

The  specific ac t iv i ty  of nucleic acid adenine  in the 
var ious  t issues of a mouse  ana lyzed  17 h a f t e r  adminis t ra-  
t ion  of adenine-4,  6-C 14 is shown in t he  Table.  The RNA: 
D N A  rat ios  of these respect ive  tissues of 4 mice similarly 
ana lyzed  were cons i s ten t ly  reproducible .  The adenine  in- 
co rpora t ion  in to  D N A  was genera l ly  g rea te r  here  than 
no ted  by  BENNETT 4 wi th  adu l t  C57 mice, par t icu lar ly  in 
t he  liver. The m u c h  younger  "Webster mice employed  in 
the  p resen t  expe r imen t s  were still ac t ive ly  growing and 
hence  p r o b a b l y  syn thes iz ing  D N A  and  incorporat ing 
adenine  to  a g rea te r  ex t en t .  I t  m i g h t  be noted ,  in this 
connect ion ,  t h a t  in e x p e r i m e n t s  w i th  whi te  ra t s  MARRIA~ 5 
found a cons ide rab ly  h igher  u p t a k e  of adenine-8-C ~4 in the 
D N A  of res t ing  l iver of young  ra ts  t h a n  t h a t  previously 
observed  in e x p e r i m e n t s  w i th  older  rats .  The R N A : D N A  
ra t io  ca lcula ted  f rom his resul ts  wi th  liver of young  rats 
was  6-1. Of cons iderable  in teres t ,  too,  was the  large in- 
co rpora t ion  of t he  labeled adenine  in to  the  b ra in  nucleic 
acids, par t i cu la r ly  in view of the  so-called blood-brain 
barrier% 

Direct  compar i sons  of the  rat ios  observed  here for the 
incorpora t ion  of adenine  in to  R N A  and  D N A  wi th  the 
f indings of o thers  are r endered  difficult  by  the  wide ex- 
p e r i m e n t a l  d ivers i ty  in an imal  s t ra ins  and  ages, methods 
of admin i s t r a t i on  of the  labeled pur ine  and  t ime intervals 
following admin i s t r a t i on  (see rev iew by  BROWN and 
]~OLLT). 

2 L. T. WEaSTER, J. exp. Med. 65, 261 (1937). 
3 E. L. BENNETT and B. KRf2CKEL, Biochim. biophys. Acta 11, 

487 (1953); 17, 503 (1955). 
4 E. L. BENNETT and B. KR0CI<EL, Bioehim. biophys. Acta 17, 

503 (1955). 
5 D. H. MARRIAN, Biochim. biophys. Aeta 14, 50 ° (1951). 
6 L. BOKAY, The Blood-Brai~ Barrier (Thomas, Springfield, Ill., 

1956). 
G. B. BROWN and P. M. ROLl., The Nucleic Acids, vol. 2 (Aca- 

demic Press, Inc., New York 1955), p. 368, 
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B. V. SIEGEL* 

Department of Pathology, University o/Cali/ornia School 
o/Medicine, San Francisco, April 22, 1958. 

Zusammen/assung 
Der U m b a u  v o n  4,6-CZ4-Adenin in R ibo-  und  Desoxy-  

r ibonukle insgure  wurde  im Gewebe  yon  j u n g e n  M~usen 
vom S t a m m  W e b s t e r  17 h n a c h  i n t r a p e r i t o n e a l e r  In j ek -  
tion yon  m a r k i e r t e m  P u r i n  ana lys ie r t .  Das  Verh / i l tn i s  de r  
spezifischen A k t i v i t g t  v o n  R N A  zu D N A  v a r i i e r t  y o n  
1,1 bis 1,6 fiir sgmt l i che  Gewebe ,  a u s g e n o m m e n  Leber ,  we 
ein Verhg l tn i s  yon  6,4 g e f u n d e n  wurde .  

* Fellow of "/'he National Foundation for Infantile Paralysis. 

P h l o r i d z i n  and Red Cell  P h o s p h a t e  T u r n o v e r  

I t  is well k n o w n  t h a t  ph lo r idz in  a n d  i ts  aglycone,  
phlore t in ,  i nh ib i t  t he  m o v e m e n t  of suga r s  i n to  e r y t h r o -  
cytes  and  o t h e r  cells. The  ac t ion  ha s  been  a t t r i b u t e d  to  
in te r fe rence  w i th  p h o s p h o r y l a t i o n  b u t  th i s  e x p l a n a t i o n  
mee t s  the  di f f icul ty  t h a t  suga r  p h o s p h a t e s  do  n o t  t h e m -  
s e l v e s - p e n e t r a t e  red  cells easi ly,  if a t  all  (LEFEvRE ~, 
v~rILBRANDTI~), l f ,  however ,  t he  m e c h a n i s m  of s u g a r  m o v e -  
m e n t  involves  a series of t e m p o r a r y  c o m b i n a t i o n s  w i t h  a 
succession of p h o s p h a t e  g roups  fo rming  p a r t  of t he  cell 
s t r uc tu r e  t h e n  the  slow m o v e m e n t  of r e a d y - m a d e  s u g a r  
p h o s p h a t e  would no t  be i ncons i s t en t  w i t h  the  r e q u i r e m e n t  
for pa r t i cu la r  p h o s p h o r y l a t i o n s  to t ake  place.  I f  t he  
p h o s p h a t e  groups  of t he  cell are  c o n c e r n e d  w i t h  s u g a r  
m o v e m e n t  t h e n  s u b s t a n c e s  wh ich  s low suga r  m o v e m e n t  
m i g h t  ac t  by  reduc ing  the  r a t e  of t u r n o v e r  of the  phos-  
pha te .  This  was t es ted  b y  us ing  P 32 label led  p h o s p h a t e  
inco rpora t ion  as an  i n d i c a t o r  of the  p h o s p h a t e  t u r n o v e r .  

Do A n y  M o r p h o l o g i c a l  P i c t u r e s  of  S e p a r a t e d  
Excret ion  of H i s t a m i n e  and  H e p a r i n e  in T i s s u e  

M a s t  Cel ls  E x i s t  ? 

Recen t ly  a no t ice  was p u b l i s h e d  in th i s  j o u r n a l  b y  
HtLL 1 on  t h e  morpho log i ca l  effects  of h i s t a m i n e  a n d  
mucopolysacchar ide  sec re t ion  in  t h e  t i ssue  m a s t  cells. 
The a u t h o r  a s s u m e d  t h a t  t h e  re leas ing  of b o t h  s u b s t a n c e s  
proceeds in two  s t ages :  first,  h i s t a m i n e  is re leased a n d  
thereaf ter  hepa r ine .  W i t h  t he  f i rs t  s tage,  a c h a n g e  in the  
s ta inabi l i ty  of t he  g r a n u l a t i o n s  is invo lved .  As t h i s  s t a t e -  
ment is of g r ea t  i m p o r t a n c e  in the  h i s tophys io log ica l  and  
his topathological  i n t e r p r e t a t i o n  of t he  morpho log ica l  
pictures, I dec ided to  e x a m i n e  in a mode l  w h e t h e r  or  no t  
the exis tence  of h i s t a m i n e  h a s  a n  inf luence  on  t h e  s t a in ing  
properties of hepar ine ,  a n d  w h e t h e r  a d e s t r u c t i o n  of t he  
mucopolysacchar ide  has  a re leas ing  effect  on  t he  h i s t a -  
mine. 

\Ve h a v e  p r e p a r e d  m i x t u r e s  of h y a l u r o n i c  acid,  h e p a r -  
ine and  h i s t a m i n e  each  s u b s t a n c e  a lone  or two toge ther ,  
and h a v e  s t a i ned  t h e m  w i t h  to lu id ine  blue.  T he  b i nd i ng  
0f h i s t amine  to  a n y  of t h e  m u c o p o l y s a c c h a r i d e s  e x a m i n e d  
has no inI luence  o n  t h e  s t a i n i n g  p rope r t i e s  of t h e  l a t t e r .  

In a second  series of e x p e r i m e n t s ,  we h a v e  obse rved  t he  
process of h i s t a m i n e - h e p a r i n e  molecule  d e s t r u c t i o n  us ing  
hyaluronidase  (Hya la se -Benge r  Lab .  Ltd . )  or hepa r inase  
prepared b y  us. W e  h a v e  s t a t e d  t h a t ,  desp i te  the  des t ruc-  
tion of the  h e p a r i n e  molecule ,  a s ign i f ican t  a m o u n t  of 
histamine is sti l l  b o u n d  to  t h e  l a t t e r .  T he  process  of 
releasing h i s t a m i n e  in  t h e  m a s t  cells m a y  proceed  an -  
other way,  of course,  b u t  we suppose  t h a t  a s e p a r a t e  
secretion of h i s t a m i n e  a n d  h e p a r i n e  is no t  p robab le .  

T. NIEBRdJ 

Institute o/ Histology and Embryology, Silesian Univer- 
sity School in Zabrze (Pola,zd), April 23, 1058. 

Zusammen/assefn.g 
An M o d e l l p d i p a r a t e n  wurde  festgestel l t ,  dass  die F/ i rb-  

barkeit de r  k o n j u g i e r t e n  H e p a r i n - t t i s t a m i n - M o l e k i i l e  
gleich is t  wie die des  t - leparins  selbst .  Der  f e r m e n t a t i v e  
kbbau des  H e p a r i n s  f t ih r t  n i c h t  zu r  v e r m e h r t e n  Frei-  
setzung y o n  H i s t a m i n .  

1 j .  HILL, Exper. 18, 395 (1957). 
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Fig. 1.--The fall of the P :{~ 1)hosphate content uf plasma during 
incubation of the plasma with red cells, compared with and without 
phloridzin. In these experiments the P ;t~ phosphate was added to 
whole heparinised blood. The P ;1'2 uptake by the cells is limited l)y 

the falling 1' ;P2 etmeentration iu the medium. 

E x p e r i m e n t s  were made  e i the r  (a) by  a d d i n g  a t r ace  
of P 32 p h o s p h a t e  to  whole hepar in i sed  b lood  and  m e a s u r -  
ing  t he  P 32 r e m a i n i n g  in the  p l a s m a  a t  i n t e rva l s  accord -  
ing to t he  m e t h o d  of PI~A~KV:Im a n d  ALTMAN 3 or  (b) b y  
a d d i n g  P 32 and  car r ie r  p h o s p h a t e  (1,2 raM) to a suspen -  
sion m e d i u m  in which  the  h a e m a t o c r i t  was on ly  50/0 so 
t h a t  the  i '  32 level in the  m e d i u m  r e m a i n e d  n e a r l y  con-  
s t an t ,  t h e  a c t i v i t y  associa ted wi th  the  cells be ing  m e a s u r -  
ed a t  in te rva l s .  B o t h  m e t h o d s  showed t h a t  i n c o r p o r a t i o n  
of t h e  P 32 in to  the  cells was  r educed  in t h e  p resence  of 
ph lo r idz in  (Fig. 1 and  2). Us ing  m e t h o d  (b) an  i n h i b i t i o n  
b y  0 .03% w/v  ph lo re t in  was found  (Fig. 2). T h e  p h o s p h a t e  
es ters  a n d  ' i no rgan ic '  p h o s p h a t e  of t he  cells a f t e r  t he  
m e t h o d  (a) were s epa ra t ed  c h r o m a t o g r a p h i c a l l y  a n d  t h e i r  
r ad ioac t iv i t i e s  were measu red  (Table).  A l t h o u g h  t he  con-  

l p. G. I.EFEvRE, Syrup. See. exp. Biol. s, 118 (1~a5-1). 
2 XV. WII.m~,XNDT, Syrup. See. exp. Biol. ,';, 137 (195-t). 
a T. A.J. PRANKERD and T. AT.TMAN, Bioehem. J. 88, 622 (1954). 


