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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). 
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Relative specific activity (RSA) and phosphate ester content of cells after 4 h incubation in control or phloridzin media 

Diphospho-glycerate . . . . . .  
Inorganic phosphate . . . . . .  
Adenosine tr iphosphate . . . . .  

Control 

RSA Quantity 
l, gP/mlcells 

214, 250 135, 165 
125, 1 4 3  35, 27 
195, 204 45, 58 

o-5 

RSA 

110, 94 
47, 36 
56, 71 

Phloridzin 
~M 

Quantity RSA 
#gP/ml cells 

150, 143 71 
42, 32 27 
51, 46 17 

20 m3I 

Quantity 
itgP/ml cells 

165 
59 
36 

t en t s  of the  fract ions were li t t le af fec ted  by  the  phlor idz in  
the  a m o u n t  of P 32 incorpora ted  was reduced,  even in the  
' inorganic '  f ract ion.  F r o m  these  resul ts  we conclude t h a t  
the  red cell p h o s p h a t e  is in a d y n a m i c  s t a te  and  t h a t  the  
t u r n o v e r  is sensi t ive  to  phlor idz in  and  phlore t in .  

3 

pM P. 
ml cells 

1.5 

Red cell phosphate uptake Centre! 

X o o Phloretin 

i ~. t i 
5 I0 15 

(Time) 0"5 

Iqg. 2.--The uptake of P 3'2 by red cells from a large volume of 
medimn eontainil~g 1-2 mMP 32 labelled phosphate. The test media 
contained either 6 mM phloridzin or 0-03% w/v phloretin. The P 3"~ 

concentration in the medium remained nearly constant. 
(Time measured in minutes) 

In  the  same e x p e r i m e n t s  analyses  for Na and  K were 
carr ied out.  These showed t h a t  no changes  of Na or K con- 
t e n t  t ook  place dur ing  4 h exposure  to  phlor idz in  or phlore-  
tin. One sample  of cells was cold s to red  ove rn igh t  so t h a t  
t he  Na c o n t e n t  was 36 meq/1 cells and  the  K c o n t e n t  
72.5 meq/1. Dur ing  subsequen t  incuba t ion  the  Na c o n t e n t  
fell to 26 meq/1 and  the  K c o n t e n t  rose to 79 meq/1 in b o t h  
control ,  phlor idzin,  and  ph lore t in  media  showing t h a t  ne t  
ca t ion  m o v e m e n t  is unaffec ted .  F r o m  this  it appea r s  t h a t  
suff ic ient  sugar  still  en te rs  the  poisoned cells to ma in t a in  
t h a t  p a r t  of t he  me tabo l i sm  which  energises convers ion  
f rom the  low K-h igh  Na to  the  h igh  K-low Na condi t ion .  

E. J. HARRIS and  T. A. j .  PRANKER1) 

Biophysics Department, University College London and 
Medical Unit, University College Hospital, Medical School, 
London, May  2, t958. 

Rdsumd 

L 'add i t i on  de phlor izine ou de phlor6t ine  g une suspen-  
sion d 'h6mat ies  humaines  ra len t i t  l 'al lure d ' i nco rpo ra t ion  
du r ad io -phospha te  dans  les cellules. Celles-ci c o n t i e n n e n t  
les m6mes quant i t6s  d ' e s te r s  phosphor iques  apr~s Fact ion  
de la phlorizine.  Les deux  drogues  ne modi f i en t  pas  non 
plus les concen t ra t ions  en Na  e t  en K des cellules. 

L i p a s e  A c t i v i t y  i n  I n s e c t  F l i g h t  M u s c l e  

GEORGE and JvoTI 1 showed t h a t  f lying birds  and bats 
util ize fat  as the  chief  fuel for long and  sus ta ined  muscular 
ac t iv i ty .  \¥EIs-FoGH~ es tab l i shed  t h a t  in the  locust ,  dur- 
ing sus ta ined  flight,  a b o u t  two- th i rds  of the  to ta l  energy 
e x p e n d e d  is der ived  f rom fat.  The  impor t ance  of lipase in 
such muscles  which util ize fa t  as fuel for the i r  ac t iv i ty  has 
been d e m o n s t r a t e d  by  GEORGE and  SCARIA 3. They  have 
shown  t h a t  t he  f l ight  muscles  of birds  indulging in 
sus ta ined  f l ight  and  the  h e a r t  muscle  of all vertebrates 
possess a h igh  concen t r a t i on  of lipase. T h e y  correlated 
the  lipase concen t r a t ion  of the  muscle  wi th  the  ex- 
t en t  of fa t  ut i l izat ion depend ing  on the  ac t iv i ty  of the 
muscle.  I t  was  therefore  t h o u g h t  des i rable  to  s tudy  how 
far th is  corre la t ion could be e x t e n d e d  to  t he  f lying insects 
which  exh ib i t  var ious degrees of muscular  ac t iv i ty  during 
flight. 

Aqueous  ex t r ac t s  of the  fl ight muscles  of the  following 
insects  were used for the  s t u d y :  the  deser t  locust  (Schisto- 
cerca gregaria), the  d ragon  fly (Pentala [lavescens) and the 
bumble  bee (Xylocopa sp.). The e n z y me  was prepared  in 
the  following m a n n e r :  Weighed  quan t i t i e s  of the  tlight 
muscles  were ex t r ac t ed  in known  quan t i t i e s  of distilled 
wa te r  in cold for 1 h by  sc rubbing  wi th  sand in a tes t  tube; 
it was t h e n  cen t r i fuged  a t  2500 r .p .m,  for 5 min  and the 
s u p e r n a t a n t  used tor t he  s tudy .  The m e t h o d  used for the 
assay was a m a n o m e t r i c  m e t h o d  a d o p t e d  f rom MARTIN 
and  PEERS 4 using the  \Varburg  a p p a r a t u s  in a bicar- 
bona te  ca rbon  dioxide buffer  s y s t e m of p H  7-4 at  37% 
using t r i b u t y r i n  as subs t ra te .  The  reac t ion  flask contained 
1.5 ml 0.025 M b ica rbona te  solution,  0.5 ml distilled 
wa te r  and  0.5 ml of the  enzyme  solut ion in the  main 
c h a m b e r  and 0.5 ml 4% (v/v) t r i b u t y r i n  in 0-0148 M bi- 
c a rbona t e  (emulsified by  shak ing  wi th  a drop  of Tween 
80) in the  side arm,  thus  mak ing  up a to ta l  vo lume of 3 ml. 
The m a n o m e t e r s  and flasks were gassed for 3 min with a 
mix tu re  of 95% n i t rogen  and 5% carbon  dioxide from a 
cyl inder .  Af te r  equi l ibra t ion  for 10 min the  subs t r a t e  was 
t ipped  in and  the  readings  t aken  twice  a t  intervals 0t 
15 min. The m a n o m e t e r s  were shaken  a t  a b o u t  100 oscil- 
l a t ions /min  al lowing an ampl i tude  of 4-5 cm per  oscilla- 
t ion. 

Lipase ac t iv i ty  was ca lcula ted  on  the  basis of wet 
weigh t  and  also the  pro te in  c o n c e n t r a t i o n  of the  enzyme 
solut ion used, and  is expressed  as t h e  n u m b e r  of/~l of CO, 
p roduced /mg/30  min (Table). P ro te in  was es t imated  ac- 
cording to the  color imetr ic  m e t h o d  for to ta l  prote ins  5. 
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