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These f indings cor robora te  GAILLARD'S conclus ion t h a t  
the  fo rma t ion  of 'colloid '  and  t h a t  of follicles in t h e  
embryon ic  t hy ro id  are dissocia ted processes  5. T h e y  sug- 
gest,  moreover ,  t h a t  t he  t h y r o t r o p i e  a n d  a n t i t h y r o i d  
agents  can  exe r t  the i r  respec t ive  effects  on  the  embryon ic  
gland in vitro a l ready  dur ing  the  s tage  of his tological  
d i f ferent ia t ion .  The agen t s  used a f fec ted  the  f o r m a t i o n  
of 'colloid '  more  m a r k e d l y  t h a n  t h a t  of follicles. 

H.  SOBEL and  FI. LEURER 

Department o/ Zoology, Hebrew University, Jerusalem 
(Israel), January 13, 1958. 

Zusammen/assung 

Schi lddr f i senanlagen  von  H t i h n e r e m b r y o n e n ,  in Ambi -  
n o n - M e d i u m  kul t iv ier t ,  en twicke ln  sich schnel ler  und  zei- 
gen beschleunig te  intrafoll ikul/ ire Kol lo idbi ldung.  Mit 
Thiourazi l  b e h a n d e l t e  K u l t u r e n  liessen r e t a rd i e r t e  Fol-  
l ikelbi ldung und  Kot lo idb i ldung  e rkennen .  

The  Organ ic  A c i d - S o l u b l e  P h o s p h a t e  Contents  of 
M a m m a l i a n  and Avian  Er y t hr o c y t e s  at the  

B e g i n n i n g  of Pos tnata l  Life 

In  a p rev ious  c o m m u n i c a t i o n  I i t  has  been po in t ed  ou t  
t h a t  t h e  organic  acid-soluble  p h o s p h a t e  (OAS-P)  level in 
t h e  e r y t h r o c y t e s  of t he  n e w b o r n  dog and  r abb i t  is v e r y  
low in compar i son  to  t h a t  in t h e  adu l t  animM. This  is a 
f inding wh ich  is n o t  a t  all in accord  wi th  observa t ions  
r epo r t ed  b y  o the r  inves t iga tors  in var ious  an imal  species. 
All t he  d a t a  in t he  l i te ra ture  avai lable  to  us indica te  t h a t  
age and  the  O A S - P  con ten t s  of the  cellular e lements  cor- 
re la te  jus t  t he  o the r  way  round.  The red  blood ceils of 
t he  l amb e, the  calf ~, and  the  y o u n g  r a t  4, are r icher  in 
c o m p o n e n t s  con ta in ing  O A S - P  t h a n  the  adul t s  of these  
species. I t  is on th is  basis t h a t  GUEST and  RAPOPORT 5 re- 
gard  the  re la t ive ly  h igher  organic  p h o s p h a t e  level of t he  
e ry th rocy t e s  as charac te r i s t ic  of the  young  of all mammals .  
W i t h  a v iew to  e luc ida t ing  the  prevai l ing  con t rad ic t ions  
our  analyses  were e x t e n d e d  to  numerous  m a m m a l i a n  
species and  a n u m b e r  of domes t ic  birds.  The p resen t  pape r  
incorpora tes  t he  resul ts  ob ta ined .  

The organic  p h o s p h a t e  f rac t ions  were d e t e r m i n e d  f rom 
whole  blood in t he  main  according  to  BOMSKOV'S m e t h o d  6. 
The co r respond ing  p h o s p h a t e  levels of the  red  cells were 
ca lcula ted  on basis  of the  h e m a t o c r i t  values.  The so- 
called r e s i s t an t  f rac t ion  (Pacid soluble -- PlS0) con ta ins  the  
p h o s p h o g l y c e r a t e - p h o s p h a t e s  of t he  blood. E x c e p t  for the  
r u m i n a n t s ,  in t he  red blood cells of the  m a m m a l s  the  over-  
whe lming ly  g rea te r  p a r t  of t he  f rac t ion  consis ts  of 2, 3- 
d iphosphog lyce ra t e .  S imul t aneous ly  wi th  t he  work ing  
up  of t h e  b lood of the  newborns ,  d e t e r m i n a t i o n s  were  in 
eve ry  case m a d e  f rom adu l t  an imals  as welt. Since the  
d a t a  we o b t a i n e d  for  t h e m  agreed largely w i t h  t he  d a t a  
in t he  l i te ra ture ,  we  were  c o n t e n t  to  use a re la t ive ly  smal l  
n u m b e r  of adul ts .  Our  f indings,  p r e sen t ed  numer ica l ly  in 
t he  a t t a c h e d  TaMe, a p pea r  to  p e r m i t  the  following con- 
clusions. 

1 F. KUTAS and hi. STCTZEI., Acta vet. hung. 8, 1 (1958}. 
2 A. I. MALAN, J. agric. Sei. 18, 897 (1928). 
a H. H. GREEN and E. H. MACASXlLL, J. agric. Sci. is, 884 (1928). 
4 S. RAPOFORT and G. M. GUEST, J. biol. Chem. 126, 749 (1938). 
5 G. M. G~EST and S. RAPOPORT, Phys. Rev. 21, 410 (1941). 
6 C. BOMSKOV, Hoppe-Seylers Z. ~10, 67 (193"2). 

Tile average values of OAS-P and resistant P in the erythrocytes 
of newbon~ and adult animais 

Ordo 

Ungulata . . . .  

! 
Carnivora 

" " " 1 

Rodentia . . . 

Primates . . . 

Rasores . . . .  

Lamellirostres . 

Species 

Horse 

Pig 

Cattle 

Sheep 

Goat 

Dog 

Cat 

Rabbi t  

Guinea pig 

Man 

Chicken 

Turkey 

Duck 

Group 1 

OAS-P }Resist. P 
Number {p ) "Pacs ac. sol. i . oi. 

Of - Pin?rg.) -P~sa) 
animals - - -  

rag/100 ml cells 

N 
A 
N 
A 
N 
A 
N 
A 
N 
A 
N 
A 
N 
A 
N 
A 
N 
A 
N 
A 
N 
A 
N 
A 
N 
A 

4 51 '05 
3 51 "87 
9 75"19 
5 102'62 
5 42'98 
4 12'05 
6 57'77 
3 20'87 
2 58.85 
2 15'33 

14 34"71 
5 53'42 

10 19'16 
3 21.17 

20 42 '68 
6 80 "48 
6 36.20 
3 49'30 
3 48'30 
3 48'03 

10 90'97 
3 95'73 
4 119"75 
3 98"23 
3 108'43 
4 116"20 - - -  • 

39-58 
42"17 
35"53 
72"30 
27-30 

5.13 
29.17 

3"47 
33.25 

6.20 
13-03 
40-48 
10-00 
14.40 
16.68 
53-23 
26"33 
36-20 
30.90 
33-83 

1 N = Newborn, A = Adult 

(1) F r o m  the  po in t  of v iew raised in t he  in t roduct ion ,  
the  m a m m a l s  we s tudied  can be d iv ided  in to  3 groups. 
In  4 species (dog, rabb i t ,  pig, and  guinea pig), the  red 
blood cells con ta in  subs t an t i a l l y  less O A S - P  in the  new- 
born  t h a n  in t he  adul t  animal .  W i t h  tile r u m i n a n t s  (cattle, 
sheep and  goat) t he  s i tua t ion  is jus t  the  reverse :  in rela- 
t ion  to  those  of t he  adul ts ,  t he  e r y t h r o c y t e s  of t he  new- 
borns  are r e m a r k a b l y  r ich in O A S - P .  The ra t  too can be 
classed wi th  th is  group.  Final ly,  we have  man ,  t he  dog and 
the  cat ,  who  show no appreciable  differences in t he  two 
age groups.  

The average  values  for domes t i c  b i rds  agree in the 
var ious  age groups.  

(2) The d a t a  in the  Table  show t h a t  f rom a m o n g  the 
organic  acid-soluble p h o s p h a t e  compounds ,  i t  is the 
phosphog lyce ra t e s  (belonging to  t he  r e s i s t an t  fraction), 
t h a t  are respons ib le  for  a n y  differences,  for the  resis tant  
P c o n t e n t s  invar iab ly  change  wi th  the  changes  in the 
O A S - P  level. Accordingly,  in nuc lea ted  e ry throcy tes  
devoid  of p h o s p h o g l y c e r a t e  (avian), t he  O A S - P  level is 
p rac t ica l ly  t h e  same in t h e  two  age groups.  

(3) As ear ly  as 1898, cons iderable  dif ferences  were 
descr ibed  b y  ABDERHALDEN ~, in  t he  p h o s p h a t e  contents  
of the  b lood of var ious  m a m m a l i a n  species,  Since the 
s tudies  of RAPOPORT and  GUEST s, tile f rac t ion  which  shows 
the  wides t  q u a n t i t a t i v e  differences  b y  species, is known to 
be fo rmed  by t h e  phosphog tycera tes .  Co n t r a r y  to  these 
condi t ions  prevai l ing in adu l t  animals ,  in t he  red  cells oI 
n e w b o r n  m a m m a l s  differences accord ing  to  species of a 
subs t an t i a l l y  lower degree were only  observed  by  us. 
Pa r t i cu la r ly  s t r ik ing  is the  grea t  s imi la r i ty  of t he  resistant  

7 E. ABDERHALDEN, Hoppe-Seylers Z. 25, 65 (1898). 
s S. RAPOPORT and G. M. GUEST, J. biol. Chem. 138, 269 (1941). 
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phospha te  c o n t e n t s  w i t h i n  t he  i n d i v i d u a l  m a m m a l i a n  
orders (Ungu la t a ,  Carn ivora ,  R o d e n t i a ) .  I n  red  blood ceils 
produced in t h e  ear l ie r  (foetal) on togene t i c  s tage  t he  
specific d i f fe rences  are  a s s u m e d l y  even  less d i s t inc t .  

F.  KUTAS a n d  M. STUTZEL 

Institute o] Physiology, Veterinary Facul@, Budapest, 
February 2, 7958. 

Zusammen/assung 

Die b i she r igen  A n g a b e n  eines r e i chen  o r g a n i s c h e n  s~ure- 
ltislichen P h o s p h a t g e h a l t s  de r  E r y t h r o z y t e n  k 6 n n e n  fiir 
junge Tiere  n i c h t  ve r a l l gem e i ne r t  werden .  

Bei  zah l r e i chen  S~iugerarten zeigen die E r y t h r o c y t e n  
der N e u g e b o r e n e n  infolge e iner  sehr  n ied r igen  K o n z e n t r a -  
t ion yon  Phosphog lyce r in s / iu re  e inen  G e h a l t  a n  organi -  
sehem, s i iure l6s l ichem P h o s p h a t ,  de r  u n t e r  demjen igen  
des a u s g e w a c h s e n e n  Tieres liegt. 

Wi r  s te l len w e i t e r h i n  lest ,  dass  die b e d e u t e n d e n  Spe- 
z ies -Untersch iede  der  A d u l t t i e r e  in  f r t ihen  Ontogenese-  
phasen  k a u m  h e r v o r t r e t e n .  

The Ant i -Tumour  Activity 
of 6-Azauracil  Riboside 

s t a r t e d  on  t he  f i f th  d a y  fol lowing t r a n s p l a n t a t i o n .  The  
r iboside  was app l i ed  in phys io log ica l  so lu t i on  in 0.2 m l  
lo ts  s u b c u t a n e o u s l y  as  far  as poss ible  f rom t h e  t u m o u r  in-  
ocula.  The  da i ly  dose of t h e  d r u g  g iven  for  7 d a y s  a m o u n t -  
ed to 500, 250 a n d  50 m g  p ro  1 k g  of w e i g h t  of  t h e  t e s t  
an ima l .  24 h a f t e r  t h e  las t  dose  t he  t u r n o u t s  were  t a k e n  
o u t  a n d  weighed.  

The  resu l t s  are  g iven  in t h e  Tab le .  

Controls 
500 mg azauraeil riboside/kg 

Controls 
250 mg azauracil riboside/kg 
50 mg azauracil riboside/kg 

* Controls 
500 mg azauracil/kg . . . .  

Weight of tumor 

348 ~ 40.3 
96.3 ~: 11.5 

559 ± 68'5 
194.5 :k 21 
365.5 ~ 52 

1169 ± 102 
890 4- 73 

P 

< 0.01 

<2 0"01 
0-037 

0.03 

Slowing 
dowlt  of 

growth of 
experimen- 
tal ttlnlour 

in % 

72 

65 
35 

24 

* The experiment with 6-azauracil is reported for comparison. 

I t  h a s  r e c e n t l y  b e e n  f o u n d  in  t h i s  LaboratoryX,  a n d  also 
i n d e p e n d e n t l y  b y  HANI)SCHU~ACHER a n d  WELCH 2, t h a t  
6-azauraci l  i n h i b i t s  t h e  g r o w t h  of a n u m b e r  of micro-  
organisms.  I n  t h e  case of Escherichia colt, t h e  i n h i b i t o r y  
effect ha s  a c o m p e t i t i v e  c h a r a c t e r  a n d  m a y  be cance l led  
by the  a d d i t i o n  of uracil ,  cy tos ine  a n d  ur id inO.  6 -Azaura -  
ell has  a m a r k e d  i n h i b i t o r y  effect  on  a n u m b e r  of exper i -  
men ta l  c a n c e r  t u m o u r s  4. I t  h a s  been  obse rved  t h a t  w h e n  
Escherichia colt is c u l t i v a t e d  in t h e  presence  of 6-azaura-  
cil, some 6-azaurac i l  r iboside  is f o r m ed ;  t he  f o r m a t i o n  of 
small  a m o u n t s  of t h e  r ibos ide  h a s  also been  de tec ted  w i t h  
Streptococcus /ecalis 6. P r e l i m i n a r y  e x p e r i m e n t s  h a v e  
revealed p r o n o u n c e d  cance ros t a t i c  effects of 6-azaurac i l  
riboside6; a de ta i l ed  e x a m i n a t i o n  ha s  n o t  h i t h e r t o  been  
possible due  to  lack  of ma te r i a l .  

More r ecen t ly  we h a v e  dev ized  a m e t h o d  for t h e  p roduc-  
t ion of 6 -azaurac i l  r ibos ide  b y  a f e r m e n t a t i o n  p rocedu re  
which h a s  m a d e  poss ib le  e x p e r i m e n t s  in vivoL 

W e  firs t  e x a m i n e d  t h e  ef fec t  of 6-azaurac i t  r iboside  on  
Ehr l i ch ' s  asc i tes  t u m o u r s  in  s u b c u t a n e o u s  form in wh i t e  
mice ( s t ra in  H) .  Mice (weight  20 g) were s u b c u t a n e o u s l y  
inocula ted w i t h  0.2 m l  of a d i lu ted  8 days  old asci t?s  E h r -  
lich t u m o u r  ( abou t  1 3 ×  106 ceils). C h e m o t h e r a p y  was 

1 F. ~ORM and J. ~KODA, Chem. l is ty ,50, 8~7 {1956); Coll. Cze- 
chosl, chem. Comm. 21, 487 (1956). 

R. E. HANDSCHUMACHER and A. D. WELC~q Cancer Res. 16, 
965 (1956). 

s j .  ~KOI)A and F. ~ORM, Chem. listy 50, 1165 (1956); Coll. 
Czechosl. chem. Comm. 21, 1328 {1956). 

a F. ~O:M, A. JAKUBOVI5, and L. SLECHTA, Exper. 12, 271 (1956). 
T, M. HAKALA, L. W. LAW, and A. D. WELCt:, Proc. Amer. Ass. 
Cancer Res. 2, 113 (1956). - J. SAt3LiK and F. ~ORM, Neoplasma 4, 
113 (1957). - H. KEILOVA and F. ~ORM, Neoplasma 4, 204 {1957). 

J. ~KODA, V. F. HESS, and F. gORM, Exper. 13, 150 (1957); 
Chem. listy 61, 1195 (1957); Coll. Czechosl. chem. Comm. eft, 1330 
(1957). 

6 j .  SKOI)A and F. SORM, Chem. l isty 50, 1165 (1956); Coll. 
Czechosl. chem. Comm. 21, 1328 (1956). - J. ~KODA, V. F. HESS, and 
F..~ORM, Exper.  13, 150 (I957); Chem. l is ty 51, 1195 (1957); Coll. 
Czechosl. chem. Comm. 22, 1330 (I957). - R. E. HANDSCItUMACHER, 
Biochim. biophys. Acta 23, 428 (1957). - R. SCmNDLER and A. D. 
WELCH, Proc. Amer. Ass. Cancer Res. 2 (3), 247 (t957), 

J. gKODA and F. gom~t, Biochim. biophys. Acta (in press). 

Ou r  e x p e r i m e n t s  show t h a t  in  t he  500 m g / k g  dose  6- 
azaurac i l  r iboside  is a b o u t  3 t imes  more  e f fec t ive  t h a n  6- 
azaurae i l  a d m i n i s t e r e d  in t h e  s ame  c o n c e n t r a t i o n .  W h e n  
c o m p a r e d  on  a mole per  mole basis,  t h e  r ibos ide  m a y  b e  
seen to be some 6 t imes  more  a c t i v e  t h a n  6 -azaurac i l  
itself. I t  shou ld  be noted,  on  the  o t h e r  h a n d ,  t h a t  6 -azau-  
raei l  r iboside has  on ly  a r e l a t ive ly  weak  i n h i b i t o r y  effect  
on  t he  g r o w t h  of Escherichia colt. I t  m a y  be  a s s u m e d  t h a t  
the  m e c h a n i s m  of ac t ion  of t he  two a n t i m e t a b o l i t e s  a g a i n s t  
t u r n o u t  a n d  mic rob ia l  cells differs  s o m e w h a t  in  c h a r a c t e r .  

Dr.  HAVA and  Mr. JANKfi in  t h e  P h a r m a c o l o g i c a l  L a b o -  
r a t o r y  of th is  I n s t i t u t e  h a v e  found  t h a t  t he  t o x i c i t y  of 
6-azauraci l  r iboside,  l ike t h a t  of 6-azaurazi l ,  is v e r y  low: 
a dai ly  dose of 500 mg/kg ,  a d m i n i s t e r e d  i n t r a p e r i t o n e a l l y  
for 8 days  to wh i t e  mice ( s t ra in  H), h a d  no  adverse  effects .  

Clinical  e x p e r i m e n t s  w i t h  6-azaurac i l  r ibos ide  are  now 
in progress.  

F.  ~oE¢~ a n d  H.  KEILOV.~. 

Institute o/Chemistry, Czechoslovak Academy o/Science, 
Prague, February 12, 1958. 

Zusammen/assung 

Es  wird die c a n c e r o s t a t i s c h e  W i r k u n g  des  6-Azaurac i l -  
r ibosids  au f  die s u b k u t a n e  F o r m  des Ehr l i eh -Asz i t e s -  
T u m o r s  be sch r i eben  u n d  festgestel l t ,  dass  6-Azaurae i l -  
r ibos id  ungef i ih r  6real  w i r k s a m e r  is t  als 6-Azauraci l .  

Die Hemmbarkei t  der inhibitorischen Adrenal in-  
bzw. Noradrenal inwirkung durch Adrenolytika 

I m  Gegensa tz  zu den  e x z i t a t o r i s c h e n  E f f e k t e n  des  
A d r e n a l i n s  ge lang  die a n t a g o n i s t i s c h e  B e e i n f l u s s u n g  in-  
h ib i t o r i s che r  E f fek te  d u r c h  A d r e n o l y t i k a  t i be r zeugend  
n u r  a m  s p o n t a n  a r b e i t e n d e n  K a n i n c h e n d a r m .  F t i r  e ine  
G r u p p e  dieser  S u b s t a n z e n ,  die f l -Ha loa lky tamine ,  w a r  de r  
Nachwe i s  eines A n t a g o n i s m u s  b i s h e r  i i b e r h a u p t  n i c h t  
mbgl ich .  


