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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. 
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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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A p r e I i m i n a r y  c a l i b r a t i o n  m u s t  be  m a d e  w i t h  a s a m p l e  
c o n t a i n i n g  a m e a s u r e d  a c t i v i t y  of P~'~ w i t h  neg l ig ib le  P~*, 
u n d e r  i d e n t i c a l  e x p e r i m e n t a l  cond i t ions .  

Fig. ~, 

T h e n  e x p e r i m e n t s  a re  made ,  a l w a y s  u n d e r  t h e  s a m e  
cond i t i ons ,  to  e s t i m a t e  t h e  a m o u n t  of pa3 p r e s e n t  in  t h e  
m i x t u r e s ,  d e d u c i n g  f r o m  t h e  c o u n t s  of t r a c k s  in  " p u r e "  
pa~ a n d  in t h e  m i x t u r e s  on  t h e  bas is  of a l i n e a r  r e l a t i on -  
sh ip ,  r e l e r r i n g  to  e q u a l  ac t iv i t i e s .  

Fig. 3. 

P a r t i c u l a r  a t t e n t i o n  was  pa id  to  t h e  ef fec ts  of  self- 
a b s o r p t i o n  ~ b y  m a k i n g  c o m p a r i s o n  b e t w e e n  s p e c i m e n s  
e v a p o r a t e d  a n d  s p r e a d  on  f i l te r  paper s ,  u n d e r  i den t i ca l  
g e o m e t r i c a l  cond i t i ons .  
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Fig. 4.-Experimental points. 
× a ~ from evaporated samples. Q b = from 8 mgicm ~ filter 
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1 LheP and ANDI~EWS, Nuclear Radiation Physics {New York, 
Prentice Hall Inc., 1948), '2:16. 

T h r e e  se ts  of s p e c i m e n s  were  used ; 
(1) F r e s h l y  p r e p a r e d  p 3 ,  in  s o l u t i o n ;  
(2) A s o l u t i o n  c o n t a i n i n g  a b o u t  3 0 %  pa3 t o g e t h e r  wi th  

P ~ ,  a n d  
(3) A v e r y  o l d  so lu t ion  c o n t a i n i n g  99 % PaL  

All t h e  m a t e r i a l s  were  o b t a i n e d  f r o m  A . E . R , E . ,  
Harwe l l .  

D i r ec t  m e a s u r e m e n t s  of t h e  r a d i o a c t i v i t i e s  were m a d e  
a n d  a b s o r p t i o n  Curves in  a l u m i n i u m  were  m a d e  us ing  a 
G.M.4 e n d  w i n d o w  c o u n t e r ,  w i t h  w i n d o w  a n d  a i r  cor- 
r ec t i ons  (Fig. 1). 

I l fo rd  G 5  n u c l e a r  emuls ions ,  2 0 0 / ,  t h i c k  were  used  in 
m a k i n g  t h e  t r a c k  coun t s .  W e i g h t i n g  a c c o r d i n g  to  t h e  
n u m b e r  of p o i n t s  o b s e r v e d  in  t h e  t r a c k  was  e m p l o y e d .  

T h e  p h o t o m i c r o g r a p h s  s h o w  e x a m p l e s  of f l - ray t r a c k s  
in e q u a l  a reas  c o r r e s p o n d i n g  to  s p e c i m e n s  of m i x t u r e  of 
t h e  s a m e  a c t i v i t y  e v a p o r a t e d  in a n  a l u m i n i u m  dish 
(Fig. 2) a n d  w h e n  s p r e a d  on  f i l t e r  p a p e r  of  t h i c k n e s s  8 
m g / c m  * (Fig. 3). 

T h e  r e su l t s  are  s u m m a r i s e d  in F i g u r e  4. T h e  s e n s i t i v i t y  
of  t h i s  m e t h o d  is e v i d e n t  f r o m  t h e  f ac t  t h a t  t h e  t o t a l  
a c t i v i t i e s  used  in  t h e  v a r i o u s  e x p e r i m e n t s  l ay  b e t w een  
0.015 a n d  0.035 mic roeur i e s .  

I wish to thank Professor J. S. MITCHELL for having suggested the 
problem of psa and for much advice. 

JANE MAYa 

Department o/ Radiotherapeutics o/ the University o/ 
Cambridge and the Centro Oncologico del Consiglio Nazio- 
nale delIe Ricerche in Atilan, August 17, 1954. 

Zusammen/assung 

Es wird  e ine  M ~ t h o d e  b e s ch r i eb en ,  we lche  die Be- 
s t i m m u n g  k l e ine r  M e n g e n  p33 in a l t e m  R a d i o p h o s p h o r  
e r l a u b t :  P ~ a - B e t a - S p u r e n  w e r d e n  a u s g e z ~ h l t  in  200 /t 
d i c k e n  E m u l s i o n s s c h i c h t e n ,  in  d e n e n  sie in  i h r e r  ganzen  
R e i c h w e i t e  e n t h a t t e n  s ind .  

The  Nature  of Viral  Inc lus ion  Bodies  and their 
Differentiat ion f r o m  N o n - v i r a l  Inc lus ions  

T h e  n a t u r e  of i nc lus ion  bod ies  h a s  been  t h e  s u b j e c t  
of m u c h  d e b a t e  d u r i n g  t h e  p a s t  50 years ,  a n d  is s t i l l  not  
fu l ly  u n d e r s t o o d  1. T h e  p u r p o s e  of t h i s  p a p e r  is (1) to  
show t h a t  all t h e  a v a i l a b l e  e v i d e n c e  can  be e x p l a i n e d  by  
a s ingle  t h e o r y ,  (2) t h a t  t h e  t h e o r y  will  he lp  m o r p h o -  
logis ts  to  d i s t i n g u i s h  v i r a l  inc lus ion  b o d i e s  f r o m  non-  
v i r a l  inc lus ions ,  a n d  f inal ly ,  (3) to  p ropose  t e r m i n o l o g y  
w h i c h  wil l  e l i m i n a t e  t h e  p r e s e n t  con fus ion  of t e r m s ,  

T h e  ea r ly  d i scove re r s  of inc lus ion  bod ies  cons idered  
t h e m  as l i v ing  o r g a n i s m s ,  m o s t  o f t en  as P r o t o z o a .  T h a t  
was  t h e  o p i n i o n  of PATERSON 2, GUARNIERI 3, ~-'~EGRI 4, 
RIVOLTA a n d  DELPRATO ~, a n d  o the r s .  F i l t r a t i o n  ex- 
p e r i m e n t s  w h i c h  s h o w e d  t h a t  t h e  c a u s a t i v e  a g e n t  of all 
t h e  a b o v e  m e n t i o n e d  d i seases  c a n  pass  t h r o u g h  bac- 
t e r io log ica l  f i l ters  m a d e  t h e  p r o t o z o a n  t h e o r y ,  a t  leas t  
in  i t s  p r i m i t i v e  fo rm,  u n t e n a b l e .  S ince  t h a t  t i m e  two 
schools  of t h o u g h t  h a v e  he ld  o p p o s e d  v iews  a n d  b r o u g h t  
f o r w a r d  v a l u a b l e  e v i d e n c e  in  s u p p o r t  of t h e i r  opinions ,  

1 T.M. RiVERs,General Aspects o]Viraland Rickeettsial In]ectiol~s, 
in: Viral and Rickettsia[ Infections ol 3lal~ (T. M. Rivers, Lippin. 
eott, 1948). 
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