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Electron Microscope Laboratory, Anatomical Depart- 
ment, Nara Medical College, Naraken, Japan, and Ana- 
tomical Department, Medical School, Osaka University, 
Osaka, Japan, August 8, 1954. 

ZusammenJassung 

An den ultradiinnen Schnit tpr~paraten yon Erythro-  
zyten der Karausche Carassius auratus wurde ihre sub- 
mikroskopische Struktur  mit  dem Elektronenmikro-  
skop sowie auch mit  dem Lichtmikroskop untersncht.  Im 
Cytoptasma der Ery throcyten  kann man immer  die un- 
durchsichtigen Granula beobachten,  welche durch ein 
feines Kan~tlchen in Zusammenhang mit der Zell- und 
Kernmembran stehen. Es ist festgestellt, dass der Kern 
aus achromatischen Fiiden mit  Schraubenwindung, un- 
durchsichtigen Chromatingranula und Kernmembran  
yon Doppelnatur  besteht. Die Befunde der Schnit te 
st immen mit  den schon frfiher yon YASUZUMI und seinen 
Mitarbeitern nachgewiesenen Resul taten iiberein. 

Etude de la structure des sels osseux et des 
pseudoapatites  ;i l'aide des radio- isotopes  

()n sait qu ' i l  existe toute  une s6rie de phosphates de 
calcium, synth6tiques et  biologiques, dont le rapport  
Ca/P varie de 1,72 X 2,26 et qui cependant poss~dent tous 
la m6me structure apati t ique.  Ces phosphates synth6- 
tiques et biologiques - que nous avons appel6s pseudo- 
apatites x - sont cependant  distincts, par leurs propri6t6s 
physiques et chimiques, des apatites naturelles des 
min6ralogistes. Nous expliquons que les pseudoapatites 
puissent avoir un Ca/P inf6rieur ~ 2,14 en admet tan t  que 
des ions calcium font s ta t is t iquement  d6faut dans le 
r6seau cristallin*; la pseudoapati te  de Ca/P 2,14 cor- 
respond ~ la structure satur6e (10 Ca pour 6 P). De plus, 
il existe des pseudoapati tes dont  le rapport  Ca{P, 
sup6rieur h 2,14, peut at teindre 2,26. II faut alors ad- 
mettre la pr6sence de calcium suppl6mentaire, fix6 dans 
la structure, d 'une manibre encore inconnue mais qui 
n'est certainement pas une simple r6tention par adsorp- 
tion physique. Ce calcium suppl6mentaire correspond au 
maximum/~ un demi-atome par maille apat i t ique (10,5 
Ca pour 6 P). 

Nous avons apport6 une premiere preuve ~t l 'appui de 
cette conception: on peut  compl6ter la structure de 
n ' importe  quelle pseudoapati te  s6ch6e ~ temp6rature 
ordinaire, quel que soit son Ca/P initial, en augmentant  
son taux de calcium jusqu'h obtenir un rapport  Ca/P 
2,263. 

Le compos6 de Ca/P 2,26 pr6sente un grand int6r6t 
th~orique, car il semble 6tre le const i tuant  fondamental  
de la fraction min6rale de l 'os: le demi-atome de calcium 
qui 61~ve le rapport  Ca/P de 2,14 h 2,26 apparai t  comme 
une caract6ristique de la substance min6rale osseuse et 
de certaines pseudoapatites de synth~se. I1 ne trouve 
d'ailleurs pas sa place dans le r6seau apat i t ique calcul6 
par les cristallographes b. part ir  de la f luorapati te et  de 
l 'hydroxyapat i te .  Ajoutons encore que si l 'on porte 
105°C les pseudoapatites lacunaires, elles perdent la 
possibilit6 de fixer ce demi-atome de calcium s. 

Nous avons cherch6 ~ d6terminer si, dans le phos- 
phate qui repr6sente le const i tuant  fondamental  de la 
substance min6rale osseuse, ce demi-atome de calcium se 
comportai t  comme les autres atomes de calcium: nos 
premibres exp6riences ont 6t6 faites avec te radio- 
isotope. 

L 'un de nous a montr6 que l ' a t taque  de la substance 
min6rale osseuse par l 'acide chlorhydrique di|u6 permet, 
non seulement de la d6barrasser du mat6riel adsorb6, 
mais d 'en extraire du calcium de fa~on pr6f6rentielle, de 
telle sorte que le rapport  Ca/P de la phase sotide d6crolt 
en fonction de la quanti t6 d 'acide utilisO. 

Divers 6chantillons de sels osseux (m6thode de GA- 
BRIEL) attaqu6s plus ou moins profond6ment par HC1 et 
dont les Ca/P s '6tagent entre 2,26 et 2,13 sont immerg6s 
jusqu 'k  6quilibre darts une solution de Ca 4s (CaCl,) : on 
d6termine ensuite l 'act ivi t6 sp6cifique de chacun des 
6chantillons. Quelle que soit l ' importance de l ' a t taque  
chlorhydrique et le degr6 d 'abaissement  du rapport  Ca/P 
de la phase solide, le pourcentage d'6change est constant. 

Si les sels osseux n 'on t  pas 6t6 pr6alablement trait6s 
par l 'acide chlorhydrique, leur activit6 sp6cifique est 
plus grande. 

Nous interpr6tons ces r6sultats de la fa~on suivante. 
1 ° La substance min6rale osseuse non trait6e par HC1 

renfermant  encore son calcium adsorb6, et la quanti t6 
de ce dernier 6tant trbs faible, pour que l 'activit6 sp6- 
cifique globale puisse 6tre modifi6e, il faut que le pour- 
centage d'6change du calcium adsorb6 soit extr6mement  
61ev6. 

2 ° La substance min6rale osseuse trait6e par HC1 a 
lib6r6 tout le calcium adsorb6 et ne renferme done plus 
que les diff6rents atomes de calcium du compos6 dont le 
rapport  Ca/P 6tait  pr imit ivement  2,26. Or, comme 
l 'activit6 sp6cifique est la m6me quel que soit le rapport  
Ca/P auquel on aboutit ,  on peut conclure que le com- 
por tement  de t o u s l e s  atomes de calcium est le m6me 
vis-a-vis du radio-isotope. 

Ce travail a 6t6 rdalis6 grace ,~ l'aide du Centre interuniversitaire 
belge des Sciences nucMaires et d'Air Research and I)evelopment 
Command. U.S. Air Force,,, contrat n ° A.F.61(514)-647 C. 

CLAUDINE FABRY et M. J. DALLEMAGNE 

Institut de thdrapeutique expdrimentale, Universitd de 
Liege, le 11 octobre 1954. 

Summary 

The main const i tuent  of bone salts, which has a Ca/P 
ratio of 2,26, contains 10 calcium per 6 phosphorus, plus 
half an atom of calcium which properties are important  
to be known. This half a tom has the same behaviour as 
the other calcium atoms in so far as the radioiso- 
tope is concerned. 

1 M. J.  DALLEMAGNE, th~se d ' a g r f g a t i o n  (Edi t ion  Gordinne, 
Liege 1943); r6sultats non publi~s. 

Distribution of SaS-Sodium Sulfate 
in Early Chick Embryos  

Recent  researches have shown tha t  SSS-sodium sulfate 
is incorporated in sulfo-mucopolysaccharides of mam- 
malian tissues 1. Studies carried on by means of contrast  

1 C. FABRY, J.  Physiol .  (Paris) 46, 861 (1954). 
A. S. POSNER, C. FABRY e t  M. J .  DALLEMAGNE, Biochim. Bio- 

phys.  A c t s  18, 304 (1954). 
:| C. FABRY, Biochim, Biophys. Aeta 19a4 (sous presse). 

I D. D, DZIEWIATKOWSKI, J .  biol. Cilem. 189, 187 (1951). - 
L. L. LAYTON, Cancer  4, 198 (1951). - H. BOSTR6M, J .  biok Chem. 
196, 477 (1952) . -  H. BOSTRbM and S. GARDELI,, Ac ta  Chem. Scand. 7, 
216 (195.~). 
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a u t o r a d i o g r a p h y  p r o v e d  t h e  ex i s t ence  of a d i f f e r en t i a l  
su l fa t e  f i x a t i o n  in va r i ous  t i s sues  a n d  organs ,  in  a d u l t s  
as well  as in  fe tuses  ~. T h e  m a i n  u p t a k e  of r a d i o s u l f a t e  
occurs  in  ca r t i l age2 ;  t he  su l fa t e  is i n c o r p o r a t e d  in  t h e  
s y n t h e s i s  of t h e  c h o n d r o i t i n s u l f u r i c  ac id  of t h e  m a t r i x  a. 
R e l a t i v e l y  s m a l l e r  a m o u n t s  of S ~5 ge t  f ixed  in t h e  wal l  
of a r te r ies ,  in  t h e  f ib rous  t i s sue  of sc le ra  a n d  cornea ,  in  
t he  m u c o u s  cells, in  t h e  m a s t  cells, e t c .  *. V a r i a t i o n s  in  
t h e  u p t a k e  of r a d i o s u l f a t e  m a y  occur  in d i f f e r en t  p a r t s  
of a g i v e n  o r g a n  or  t i s sue ;  ] ) Z I E W I A T K O W S K I ,  D A V I E S  

a n d  YOUNG 5 p r o d u c e d  good  e v i d e n c e  of a r e l a t i v e l y  
h i g h e r  i n c o r p o r a t i o n  of  Sa~-sutfate in t h e  e p i p h y s i a l  p l a t e  
of t h e  long  bones  of n e w b o r n  r a t s  a n d  in t h e  l aye r  of t h e  
c a r t i l a g i n o u s  e p i p h y s e s  wh ich  s u r r o u n d s  t he  oss i f i ca t ion  
cen t r e .  AMPRINO ~ h a s  r e p o r t e d  on  t h e  d i s t r i b u t i o n  of  
SaS-sulfate d u r i n g  d i f f e r e n t i a t i o n  a n d  g r o w t h  of t h e  
c a r t i l a g i n o u s  a n l a g e n  of bones  in  ch i ck  e m b r y o s  f r o m  
7 to  20 days  of i n c u b a t i o n :  ev idence  was  p r e s e n t e d  t h a t  
q u a n t i t a t i v e  a n d  q u a l i t a t i v e  v a r i a t i o n s  in t h e  S 85 up-  
t a k e  occu r  in  va r i ous  p a r t s  of a g i v e n  ca r t i l age  acco rd -  
ing  to  d e v e l o p m e n t a l  s t ages  : t he se  v a r i a t i o n s  a re  r e l a t e d  
to  c h a n g e s  in t h e  a m o u n t  of c a r t i l age  m a t r i x ,  in  i ts  
b a s o p h i l i a  a n d  in t h e  n u m b e r  a n d  size of c h o n d r o c y t e s .  

T h e  fo l lowing e x p e r i m e n t s  were p e r t o r m e d  to  ana ly se  
a u t o r a d i o g r a p h i c a l l y  t h e  d i s t r i b u t i o n  of S3S-sulfate in 
c h i c k  e m b r y o s  f r o m  80 h (e.g., 36 to  38 somites)  to  7 
d a y s  of i n c u b a t i o n .  

Technique. 0.25 or 0-50 m l  of a so lu t i on  of S~5-sodium 
su l f a t e  ( c o r r e s p o n d i n g  to  5 a n d  10/*  C r e spec t ive ly )  were  
a l lowed  to  fal l  in  d r o p s  o n  t h e  e x t r a - e m b r y o n i c  a rea ,  e.g., 
v i t e t l i ne  or  c h o r i o a l l a n t o i c  vessels,  of e m b r y o s  aged  3 to  
5 d a y s  of i n c u b a t i o n .  T h e  e m b r y o s  were  f ixed  12 to  24 h 
l a t e r  in  R o s s m a n n  f lu id  in  t h e  i cebox  a t  0°C, d e h y d r a t e d  
a n d  e m b e d d e d  in  pa ra f f i n .  T h e  ser ia l  sec t ions ,  10 # t h i ck ,  
were m o u n t e d  on  f lex ib le  glass  slides,  d e p a r a f f i n i s e d  a n d  
t h o r o u g h l y  w a s h e d  in 70 ° a l coho l ;  t h e  slides, d r i ed  a t  
r o o m  t e m p e r a t u r e ,  were  pressed,  s ec t ions  down,  on  t h e  
25 # t h i c k  e m u l s i o n  of C 2 I l fo rd  N u c l e a r  R e s e a r c h  p la tes .  
C o n t r a s t  a u t o r a d i o g r a p h y  was  e m p l o y e d ;  a f t e r  a n  ex-  
posure  of s eve ra l  weeks, t h e  p l a t e s  were  d e v e l o p e d  a n d  
t he  sec t ions  s t a ined .  

The  r a d i o a c t i v i t y  of  t he  t i ssues  was e v a l u a t e d  b y  
m e a s u r i n g  t h e  o p a c i t y  of se l ec ted  a reas  of t h e  a u t o -  
r a d i o g r a p h s  p h o t o m e t r i c a l l y ,  a c c o r d i n g  to  t h e  q u a n t i -  
t a t i v e  t e c h n i q u e  s u g g e s t e d  b y  Om'~BLAD a n d  more  
r e c e n t l y  used  b y  BOSTR6M and  co-worker s  7. The  au to -  
r a d i o g r a p h i c  opac i ty ,  c o r r e s p o n d i n g  to  t h e  r a d i o a c t i v i t y  
of va r i ous  t i s sues  a n d  organs ,  was  in gene ra l  c o m p a r e d  
w i t h  t h a t  of t h e  n e r v o u s  cen t r e s  wh ich  s h o w e d  con-  
s i s t e n t l y  t h e  lowes t  u p t a k e  of r ad iosu l f a t e .  Di f fe rences  

1 E.  ODEI3LAD a n d  H.  BOSTR6M, A c t a  pa tho l ,  mic rob .  S t a n d .  31, 
339 (195'2). - H .  BOSTROM a n d  E. ODEI~LAD, A n a t .  Rec .  115, 505 
(1953).- U. FRIBERG and N. R. RINGEWrZ, jr.,Exper. 10,67 (1954). 

"~ D. D. DZIESVIATKOWSKI~ E. a .  BENESCn, arttl R. BENESCH, 
J. biol. Chem. 178, 931 (1949). - L. L. I.AYTON', Cancer 3, 725 (1950). - 
D. CAMPBELL and B. H. PERSSON, Exper. 7,304 (1951). - H. BosxR6~t, 
J. biol. Chem. 196, 477 (1952). - H. BOSTR6M, E. OI)EBLAD, and 
~'. FRIBERG, Arch. Dioch. Biophys. 38, 28;3 (1952}. 

3 D. D. DZmWIATKOWSX U J. biol. Chem. 189, 187 (1951). - H. 
BOSTR6M and S. A~2VlST, Aeta chem. Stand. 6, 1557 (195~). H. 
BOSTR6M and B. MANSSON, J. biol. Chem. 196, 483 ~195'2). 

4 E. OOEBLAD and H. BosrR6M, Aeta pathol, mierob. Scand. 31, 
339 (1952). - H. BOSTROM and E. ODEBLAD, Anat. Ree. 115, 505 
(1953). 

5 D.  D .  DZIEWIATKOWSKI, J. Exp. Med. 93, 451 (1951); 9a, 489 
(195~). - D. V. DAVIES and L. YOUNC,, J, Anat. 88, 174 (1954). 

6 AMPRINO, C. r. Ass. Ana t . ,  41 R6un., G~nes 1954 (in press); 
Rend .  Acc .  Naz.  Lincei  S. V I I I ,  16, 781 (1954) 

7 E.  ODEBLAD, A c t a  Radiol .  Suppl .  93 (195'2). - H .  BOSTR/3M, 
E. ODEBLAD, and U. FRIBERG, Arch. Bioeh, and Biophys. 8S, '283 
(195o). 

Fig.  1 . -Cross  sec t ion  of the  t r u n k  of 114 h e m b r y o .  '20 >:. 

of a u t o r a d i o g r a p h i c  o p a c i t y  b e t w e e n  two  organs ,  or two 
d i s t i n c t  reg ions  of t h e  s a m e  organ ,  were  t a k e n  in to  ac- 
c o u n t  on ly  w h e n  t h e y  cou ld  be f o u n d  in t h r e e  couse- 
c u t i v e  sec t ions  a t  leas t .  T h e  v a l u e s  r e p o r t e d  below 
c o r r e s p o n d  to  t h e  m e a n  of 6 to  10 m e a s u r e m e n t s  each. 

Results. (1) T h e  d i s t r i b u t i o n  of t h e  r a d i o s u l f a t e  is 
more  u n i f o r m  in e m b r y o s  of 4 t h a n  of 5 to  6 days .  This  
b e h a v i o u r  p r o b a b l y  d e p e n d s  on  t w o  f a c t o r s :  a) a de- 
c rease  in  t h e  S 35 u p t a k e  of some  t i s sues  d u r i n g  t h a t  
p e r i o d  of d e v e l o p m e n t ,  b) a c o n s p i c u o u s  inc rease  in the  
f i x a t i o n  of S 35 p e r  u n i t  v o l u m e  in o t h e r  t i ssues ,  par-  
t i c u l a r l y  in  s u p p o r t i n g  t issues,  d u r i n g  t h e i r  h is to logica l  
d i f f e r e n t i a t i o n .  I n  fact ,  t h e  r a t i o  b e t w e e n  t i le  radio-  
a c t i v i t y  of t h e  m e s e n c h y m e  enc i r c l ing  t h e  n o t o c h o r d  and  
t h e  r a d i o a c t i v i t y  of  t h e  s p i n a l  co rd  was i o u n d  to  be 
3-1:1 in e m b r y o s  85 to  90 h of i n c u b a t i o n ;  t h e  ra t io  
b e t w e e n  t h e  act iv i ty ,  of t h e  v e r t e b r a l  p r e c a r t i l a g e  and  
of t h e  sp ina l  cord  is 4 .8 :1  in  a 114 h e m b r y o  (cf. Fig.1) 
a n d  5-8:1 a t  144 h (Fig. 2); in t h e  l a t t e r  e m b r y o  the  
ca r t i l age  m a t r i x  is a l r e a d y  h i g h l y  b a s o p h i l i c  a n d  the 
col lagen f ibres  are m a s k e d  b y  t h e  c h o n d r o m u c o i d .  

(2) I n  5 days  e m b r y o s ,  r e m a r k a b l e  d i f fe rences  in the 
r a d i o s u l f a t e  u p t a k e  a p p e a r  n o t  o n l y  in d i f f e r en t  o rgans  
b u t  also in t h e  v a r i o u s  p a r t s  of a g iven  organ .  I n  the  
a u t o r a d i o g r a p h s  of t h e  e m b r y o ' s  h e a d  t h e  o p a c i t y  which 
c o r r e s p o n d s  to  t h e  d i e n c e p h a l i c  wal l  is on t h e  average  
30 % g r e a t e r  t h a n  t h a t  of t h e  n e i g h b o u r i n g  n e r v o u s  layer  
of t h e  r e t i na .  Di f fe rences  of t h e  s a m e  degree  ex i s t  a t  the  
e n d  of t h e  s i x t h  d a y  in reg ions  of t h e  e n c e p h a l i c  wall 
f r o m  w h i c h  grey  a n d  w h i t e  m a t t e r  r e s p e c t i v e l y  will 
f o r m  (Fig. 2). 

(3) V a r i a t i o n s  in t h e  a m o u n t  of t h e  r ad iosu l f a t e  
u p t a k e  a re  a p p a r e n t  also in t h e  e p i d e r m i s  of var ious  
c u t a n e o u s  d i s t r i c t s :  in  genera l ,  t h e  u p t a k e  is a l i t t ie  
g r e a t e r  in  t h e  e p i d e r m a l  t h i c k e n i n g s .  

(4) F r o m  t h e  f i f th  d a y  on, t h e  g r e a t e s t  d i f fe rences  in 
t h e  degree  of r a d i o a c t i v i t y  occu r  in  t i s sues  a n d  organs  
of m e s o d e r m a t  or  m e s e n c h y m a l  or ig in .  T h e  r a d i o a c t i v i t y  
of t h e  m e s e n c h y m a l  b l a s t e m a  w h i c h  s u r r o u n d s  t h e  in- 
t e s t i n a l  e p i t h e l i u m  is a b o u t  twice  t h e  r a d i o a c t i v i t y  of 
t h e  m e s e n c h y m e  u n d e r l y i n g  t h e  ep ide rmis ,  e.g., p r e sump-  
t i ve  d e r m  a n d  s u b c u t a n e o u s .  Less  r e m a r k a b l e  differen-  
ces in t h e  S a5 u p t a k e  are f o u n d  in t h e  v a r i o u s  p a r t s  of the 
m e s e n c h y m a l  b l a s t e m a  of t h e  i n t e s t i n a l  wal l  (cf.Fig.1);  
t h e y  p r o b a b l y  d e p e n d  p a r t l y  on  v a r i a t i o n s  of t h e  n u m b e r  
of cells pe r  u n i t  v o l u m e  of t i ssue,  p a r t l y  on  q u a l i t a t i v e  
d i f fe rences  of t h e  i n t e r c e l l u l a r  s u b s t a n c e .  

(5) G r e a t  d i f fe rences  in  r a d i o a c t i v i t y  b e t w e e n  skele- 
t o g e n o u s  a n d  n o n - s k e l e t o g e n o u s  m e s e n c h y m e  respec- 
t i v e l y  b e c o m e  e v i d e n t  t o w a r d s  t h e  en d  of t h e  f i f th  day 
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Fig. °~.-Cross section of the base of the head of 144 h embryo. 14.5 ×. 

(of. Fig. 1). I n  t he  wing  a n d  in t h e  pelvic  l imb,  t he  r a t i o  
be tween  t he  r a d i o a c t i v i t y  of t h e  reg ions  in which  car t i l -  
age a n d  d e r m  a n d  s u b c u t a n o u s  t i s sue  r e spec t i ve ly  will 
d i f f e r en t i a t e  a m o u n t s  to  3.4 : 1 ca. The  inc reas ing  of th i s  
r a t io  runs  para l Ie l  w i t h  t he  inc reas ing  of b o t h  t he  a m o u n t  
a n d  the  b a s o p h y l i a  of t h e  i n t e r ce l l u l a r  m a t r i x  in t h e  pre-  
c a r t i l ag inous  b l a s t e m a s  (e.g. e m b r y o s  of 7 to  8 days) .  
R e m a r k a b l e  d i f fe rences  of r a d i o a c t i v i t y  occur  also in t h e  
var ious  reg ions  of each  p r e c a r t i l a g i n o u s  b l a s t e m a ,  de-  
p e n d i n g  on  t he  d i f f e ren t  degree  of c h o n d r i f i c a t i o n :  
the  r a t io  of r a d i o a c t i v i t y  b e t w e e n  p r o c a r t i l a g e  a n d  
p reca r t i l age  r a n g e s  b e t w e e n  2 .7 :1  a n d  2 .3 :1 .  A con-  
sp icuous  u p t a k e  of r ad io su l f a t e  is a p p a r e n t  in 6 days  
e m b r y o s  in t h e  c lus te r s  of o s t e o b l a s t s  wh ich  m a r k  t he  
sites of i n t r a m e m b r a n o u s  oss i f ica t ion ,  before  t h e  fo rma-  
t ion  of bone  m a t r i x  p r o p e r  (Fig. 2 a). 

(6) R e m a r k a b l e  is t he  f i xa t i on  of r a d i o s u l f a t e  in t h e  
m e s c n c h y m a l  an lage  of t h e  sp leen  (Fig. 1). A t  t h e  be-  
g inn ing  of t he  s i x t h  day .  t h e  r a t i o  b e t w e e n  t he  rad io-  
a c t i v i t y  of t h e  sp leen  r u d i m e n t  a n d  t h a t  of t he  sp ina l  
cord is 3 .4:1 ca. Therefore ,  t h e  su l fa t e  u p t a k e  is n e a r l y  
as g r ea t  in t he  sp leen  as in p r e c a r t i l a g e ;  t h e  r a t i o  of 
r a d i o a c t i v i t y  b e t w e e n  t h e  two  is 1 : 1-8 ca. 

(7) The  s u b e n d o t h e l i a l  m u c o u s  t i ssue  of t he  p reva l -  
vu l a r  cush ions  of t h e  h e a r t  a n d  big a r t e r i e s  fixes a 
r e l a t ive ly  la rge  a m o u n t  of r ad iosu l fa t e .  In  87 to  90 h 
embryos ,  t h e  r a d i o a c t i v i t y  of th i s  m a t e r i a l  is n e a r l y  
as h igh  as t h a t  of t he  m e s e n c h y m a l  b l a z t e m a  wh ich  sur-  
r o u n d s  t he  n o t o c h o r d  a n d  will  d i f f e r e n t i a t e  in t he  
ca r t i l age  of t he  v e r t e b r a l  body .  

(8) A r e l a t i v e l y  g r e a t  u p t a k e  of r a d i o s u l f a t e  occurs  
f rom the  s i x t h  d a y  on  in t he  pe r i endo the l i a l  m e s e n c h y m e  
of t he  m a i n  a r t e r i e s  a n d  no t  in ve ins  of c o r r e s p o n d i n g  
size. HOSTROM a n d  ODEBLAD (1.C.) h a v e  s h o w n  t h a t  a 
r e m a r k a b l e  f i xa t ion  of r ad io su l f a t e  t a k e s  place  in t h e  
a r t e r i a l  wal l  of 22 d a y  r a b b i t  fe tuses  a n d  a d u l t s ;  t h e  
fact  t h a t  t h i s  process  s t a r t s  in v e r y  ear ly  d e v e l o p m e n t a l  
s t ages  dese rves  cons ide r a t i on .  

(9) Re l a t i ve ly  small ,  on  t h e  c o n t r a r y ,  is t h e  u p t a k e  
of r ad iosu l f a t e  in t he  i n t e s t i n a l  e p i t h e l i u m  a n d  in t h e  
an lage  of t he  l iver  (Fig. 1). T h e  r a t i o  b e t w e e n  rad io-  
a c t i v i t y  of t h e  l iver  a n d  t h a t  of t h e  sp ina l  cord  was 
f inmd to  be of t he  o rde r  of 1.1:1 a t  t he  end  of t he  f i f th  
day.  However ,  t he  m a t e r i a l  w h i c h  a c c u m u l a t e s  in t h e  
l umen  of t h e  in t e s t ine ,  a n d  wh ich  is p r e s u m a b l y  a secre- 
t o ry  p roduc t ,  a p p e a r s  h igh ly  r a d i o a c t i v e  e v e n  a t  th i s  
s tage  of d e v e l o p m e n t  (Fig. 1). 

(10) T h e  a c t i v i t y  of t h e  m e s o n e p h r o s  is a l i t t le  h igher  
t h a n  t h a t  of t h e  l iver,  a n d  t h e  r a d i o a c t i v i t y  of t h e  pr i -  
m o r d i u m  of t h e  s u p r a r e n a l  c o r t e x  is st i l l  h ighe r  in 5 to  6 
days  e m b r y o s .  

Th i s  p r e l i m i n a r y  s t u d y  leads  us to  t h e  conc lus ion  t h a t  
in r e l a t i ve ly  ea r ly  s t ages  of e m b r y o n i c  d e v e l o t ) m e n t  in 
t h e  chick,  q u a n t i t a t i v e  d i f ferences  of t h e  u p t a k e  of ra-  
d iosu l fa t e  occur  in t h e  a n l a g e n  of seve ra l  o rgans  a n d  in 
t h e  v a r i o u s  reg ions  of a g iven  t issue,  f rom which  h is to-  
logical  c o n s t i t u e n t s  d i s p l a y i n g  d i f f e ren t  s t r u c t u r e s  a n d  
f u n c t i o n s  will d i f f e r en t i a t e .  Obv ious ly ,  t h e  t e c h n i q u e  
a d o p t e d  in t h e  p r e s e n t  r e sea rch  does no t  e n a b l e  us to  
e s t a b l i s h  t h e  c h e m i c a l  form,  w h e t h e r  o rgan ic  or in- 
o rganic ,  in w h i c h  t h e  r ad i o s u l f a t e  is f ixed in e m b r y o n i c  
t issues.  R. AMPRINO 

Institute o/ Anatomy, University o/ Turin, June 25, 
1954. 

Rdsumd 
L a  d i s t r i b u t i o n  du  r a d i o s u l f a t e  i n t r o d u i t  d a n s  les 

e m b r y o n s  de p o u l e t  de 3 j u s q u ' h  7 jours  a 6t6 6 tudi6e  p a r  
l ' a u t o r a d i o g r a p h i e  de c o n t r a s t e .  II ex is te  des di f f6rences  
m a r q u 6 e s  d a n s  la  f i xa t i on  du  S an au  n i v e a u  des  6bauches  
d ' o r g a n e s  d i f f6 ren t s  e t  m ~ m e  d a n s  les d iverses  p a r t i e s  de 
c h a q u e  t issu.  Ces d i f f6renees  son t  p a r t i c u l i b r e m e n t  re- 
m a r q u a b l e s  e n t r e  les d ivers  d6riv6s du  m 6 s o d e r m e  e t  
elles s ' a c c e n t u e n t  p e n d a n t  la  d i f f6 renc ia t ion  ul t6r ieure .  

The  Use  of N u c l e a r  E m u l s i o n s  to D e t e r m i n e  
S m a l l  A m o u n t s  of p33 Presen t  in S a m p l e s  of p32 

Thi s  i n v e s t i g a t i o n  is an  a t t e m p t  to  a p p l y  t h e  m e t h o d  
of r a d i o a u t o g r a p h y  to t h e  q u a n t i t a t i v e  d e t e r m i n a t i o n  of 
sma l l  a m o u n t s  of r a d i o - a c t i v e  ma te r i a l .  T h e  i m m e d i a t e  
p r o b l e m  is to  d e t e r m i n e  t h e  a m o u n t  of P:(~ ~ p r e s e n t  in 
s amp l e s  of p32. 

IO' !i 
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Fig. l.--A-(by air and window correction) 
x x p01 absorption curve 

. . . . . . . . . .  © O mixture absorption curve 

T h e  e x p e r i m e n t a l  m e t h o d  is b a s e d  on  c o u n t i n g  of t h e  
n u m b e r s  of t h e  d en s e l y  ionised  t e r m i n a l  p a r t s  of t h e  
f l -ray t r a c k s  in n u c l e a r  emuls ions .  T h e  emu l s ion  t h i c k -  
ness  used  of 200 p was c h o s e n  to  i nc lude  a l m o s t  t h e  
whole  l e n g t h  of t h e  t r a c k s  f rom paa~ whi le  r e c o r d i n g  
on ly  a s m a l l  p r o p o r t i o n  of t h e  t r a c k s  of p:~2. 
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