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No d e t e c t a b l e  r e m o v a l  of p r e v i o u s l y  f ixed  r a d i o c a l c i u m  
occurs a f t e r  t r e a t m e n t  w i t h  N a H C O  3 or  Na ,CO v 

No r e m o v a l  of U occurs  w h e n  sec t ions  a re  t r e a t e d  
wi th  0.025 N so lu t ions  of s o d i u m  ch lo r ide  or  s o d i u m  
p h o s p h a t e .  

(8) N e a r l y  all  (e.g., f r om 95 % to  98 %) t h e  U f ixed  to  
sect ions  of  whole  b o n e  can  be  r e m o v e d  b y  g l y c o l - a s h i n g  
or m i c r o i n c i n e r a t i o n  a t  700°C. A b o u t  7 0 %  of t h e  U 
fixed to  p r e v i o u s l y  g lyco l - a shed  sec t ions  c a n  be  r e m o v e d  
by  f u r t h e r  g lyco l -ash ing .  

(9) T h e  U is r e m o v e d  a l m o s t  e n t i r e l y  f r o m  sec t ions  
of whole  b o n e  b y  deca l c i f i ca t ion  w i t h  HNO~ 1 : 1,000. 

(10) A r e m a r k a b l e  a m o u n t  of U gets  f ixed  to  de-  
calcified sec t ions  of bone ,  e.g., f r om 60 % to  80 % of t h e  
U w h i c h  is b o u n d  to  no tdeca l c i f i ed  c o n t r o l  sec t ions .  T h e  
d i s t r i b u t i o n  of U is u n i f o r m  in r e c e n t  a n d  o ld  s t r u c t u r e s  
in deca lc i f ied  bone .  T h e  g r e a t e r  p a r t  of t h e  U t h u s  
fixed c a n  be  r e m o v e d  b y  t h e  use of H N O  3 (1 : 1,000 × 20') 

F i x a t i o n  of U also t a k e s  p lace  in  s t r i p s  of t h e  f ib rous  
layer  of p e r i o s t e u m  pee led  off f r o m  b o n e  c o m p a c t a .  The  
t r e a t m e n t  for  20 '  w i t h  H N O  3 1 :1 ,000  g r e a t l y  r educes  
the alpha a c t i v i t y  of t he se  pieces.  

In  conclusion, U a n d  Ca 4~ s h o w  m u c h  t h e  s a m e  d is t r i -  
bu t ion  p a t t e r n s  in  sec t ions  of b o n e  t r e a t e d  in vitro w i t h  
so lu t ions  of t h e s e  e l ement s .  T h e  r e su l t s  o b t a i n e d  w i t h  
the use  of U u n d e r  some c o n d i t i o n s  (see e x p e r i m e n t s  
r epo r t ed  a t  7, 9, 10) are,  howeve r ,  a p p a r e n t l y  d i f f e r en t  
f rom t h e  r e su l t s  of s imi l a r  e x p e r i m e n t s  m a d e  w i t h  
r ad ioca l c ium 1. Such  d i f fe rences  s eem to  i n d i c a t e  t h a t  t h e  
f ixa t ion  of t h e  t w o  ca t i ons  to  b o n e  g r o u n d  s u b s t a n c e  in 
vitro m a y  n o t  o b e y  t h e  s ame  rules .  

R.  AMPRINO 

Institute o/Anatomy, University o/ Turin, March 15, 
1953. 

Rdsumd 
L ' a u t e u r  a 6 tudi6  p a r  la m 6 t h o d e  a u t o r a d i o g r a p h i q u e  

la f i x a t i o n  in vitro de l ' u r a n i u m  k la  s u b s t a n c e  f o n d a -  
men ta l e  d u  t i s su  osseux.  Des coupes  m i n c e s  d 'os  com-  
pact  t o t a l  f ra is  ou fix6, d 'os  min6ra l i s6  e t  d ' o s  d6calcif i6 
ont  6t6 soumises  ~ l ' a c t i o n  de fa ib les  so lu t i ons  & u r a n i u m .  
Les r 6 s u l t a t s  de c e t t e  r e c h e r c h e  s o n t  c o m p a r 6 s  A ceux  
que l ' a u t e u r  a v a i t  o b t e n u s  p r ~ c 6 d e m m e n t  p a r  l ' e m p l o i  du  
r ad ioca l c ium e t  du  r a d i o p h o s p h o r e .  

L a  d i s t r i b u t i o n  de I 'U  es t  q u a l i t a t i v e m e n t  i d e n t i q u e  
celle d u  Ca 45 e t  d u  p32: c 'es t -A-dire  q u ' u n e  q u a n t i t 6  

plus i m p o r t a n t e  d ' U  se f ixe p a r  un i t~  de v o l u m e  de 
s u b s t a n c e  osseuse  a u x  p a r t i e s  m o i n s  calcifi6es,  r6cem-  
m e n t  form~es.  D ' a u t r e  p a r t ,  on  a obse rv6  des  d i f f6 rences  
assez cons id6 rab le s  e n t r e  la  f i x a t i o n  du  Ca 45 e t  de  I ' U ;  
en pa r t i cu l i e r ,  ce d e r n i e r  se f ixe in vitro n o n  s e u l e m e n t  
aux c r i s t a u x  m i n 6 r a u x ,  m a i s  auss i  a u x  c o m p o s a n t s  
o rgan iques  de la  m a t r i c e  osseuse.  

1 For the fixation of Ca 45, c/. R. A~PRINO, Exper. 8, 380 (1952). 

M e m b r a n e  S t r u c t u r e s  in M u c u s  

In  f r e sh  u n t r e a t e d  s p e c i m e n s  of m u c u s  f rom t h e  
h u m a n  p h a r y n x  a n d  n a s a l  c a v i t y ,  i n  sa l iva ,  e x p e c t o r a -  
t ions a n d  ga s t r i c  c o n t e n t s ,  a n d  in  s ec re t i ons  of t h e  
isola ted d u o d e n a l  p o u c h  of a dog,  e x t r e m e l y  t h i n  m e m -  
b ranous  s t r u c t u r e s  a re  r e g u l a r l y  seen  b y  t h e  mic roscope  
m e t h o d  of t h e  a u t h o r L  Some  of t he se  m a y  c o v e r  a n  a r e a  
of up  to  s e ve ra l  mi l l ime te r s .  T w i s t e d  p a c k e t s  of m e m -  

x A. WILSKA, Nature 171, 353 (1953). 

b r a n e ,  s e e m i n g l y  i d e n t i c a l  w i t h  CURSCHMANN spira ls ,  
are  f r e q u e n t l y  o b s e r v e d  in n o r m a l  e x p e c t o r a t i o n s .  
S o m e t i m e s  t h e s e  u n t w i s t  a n d  u n f o l d  i n t o  c u r t a i n - l i k e  
f o r m a t i o n s .  W h e t h e r  t h e  m e m b r a n e s  a re  f o r m e d  b y  

A typical membrane formation from pharyngeal mucus. 

a l t e r a t i o n  of t h e  m u c u s  su r face  or  b y  d i r ec t  s ec re t ion  is 
u n c e r t a i n .  I n  a n y  case,  t h e i r  i n f l uence  on  t h e  p e r m e a -  
b i l i t y  of m u c u s  is obv ious .  

A. WILSKA 

Institute o/ Physiology, University o/Helsinki, March 
15, 1953. 

Zusammen/assung 

I m  Sch le im v e r s c h i e d e n e r  H e r k u u f t  s iud  a u s s e r o r d e n t -  
l ich  d i i n n e  M e m b r a n b i l d u n g e n  m i t  de r  l i c h t m i k r o s k o p i -  
s c h e n  K o n t r a s t m e t h o d e  des  A u t o r s  zu b e o b a c h t e n .  

E x t r a  R e p r o d u c t i o n  of a C h r o m o s o m e  in Yeas t  

I n  sp i t e  of t h e  l ack  of u n a n i m i t y  of o p i n i o n  r e g a r d i n g  
t h e  t i m e  of r e p r o d u c t i o n  of c h r o m o s o m e s ,  t h e r e  a p p e a r s  
to  be  j u s t i f i c a t i o n  for  t h e  be l ie f  t h a t  m u l t i p l e  c h r o m o n e -  
m a t a  are  p r e s e n t  a t  v a r i o u s  s t ages  of mi tos i s  ~. I t  is 
r e m a r k a b l e  t h a t  a c h r o m o s o m e  w h i c h  is c o m p o u n d  e v e n  
a t  t h e  mic roscop ic  leve l  " s p l i t s "  e x a c t l y  a n d  s e p a r a t e s  
a t  a n a p h a s e  i n t o  t w o  a n d  o n l y  t w o  d a u g h t e r  c h r o m o -  
somes.  I t  m a y ,  occas iona l ly ,  sp l i t  i n t o  t h r e e  i n s t e a d  of 
two  c h r o m a t i d s  as r e p o r t e d  b y  HUSKINS ~. W h a t  a p p e a r s  
to  be  a s imi l a r  b u t  r a re  p h e n o m e n o n  was  o b s e r v e d  b y  us 
in  t w o  s t r a i n s  of d ip lo id  yeas t .  

N o r m a l  mi tos i s  of o u r  t w o  c h r o m o s o m e  c o n t r o l  b re -  
we ry  y e a s t  as seen  in  FEULGEN p r e p a r a t i o n s  h a s  a l r e a d y  
been  desc r ibed  e l sewhere  S. F i g u r e  1 i l l u s t r a t e s  a n  ea r ly  
a n a p h a s e  s h o w i n g  t w o  pa i r s  of c h r o m o s o m e s .  W h e n  one  

t B. P. KAUFMANN, Dot. Rev. 14, 57 (1948). 
2 C. L. HUSKINS, Amer. Nat. 81,401 (1947). 
3 S. DURAISWAMI and M. K. SUBRAMANIAM, Exper. 7, 422 (1951). 
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of t h e  c h r o m o s o m e s  sp l i t s  i n to  t h r e e  i n s t e a d  of two,  t h e  
e a r l y  a n a p h a s e  c o n f i g u r a t i o n  is t h a t  p r e s e n t e d  in F igu re  
2. Two  such  i n s t a n c e s  a lone  were  no t i c ed  in  t he  s l ides  of 
t he  con t ro l  s t r a in .  

/ i  

i so la t ion  of s t a b l e  t r i p lo ids  1 b y  m a t i n g  h a p l o i d  with 
d ip lo id  spores .  T h e  or ig in  of t r i p lo ids  as a r e su l t  of 
m i t o t i c  a b e r r a t i o n s  in  d ip lo ids  as well  as t e t rap lo ids  
e m p h a s i z e s  t h e  need  for  c o n f i r m i n g  gene t i c  invest iga-  
t i ons  on  y e a s t s  w i t h  cy to log ica l  o b s e r v a t i o n s .  

S. DURAISWAMI,  S. K .  SREEPATHI 
RAO a n d  M. K. SUBRAMANIAM 

Cytogenetics Laboratory, Department o/ Biochemistry, 
Indian Institute o/ Science, Bangalore-3, April  1, I953. 

Rdsumd 
L a  d iv i s ion  d ' u n  c h r o m o s o m e  en  t ro i s  ch romat ides ,  

au  l ieu de deux ,  es t  d6cr i te  e t  f igur6e d a n s  d e u x  lign6es 
de l evu res  d ip lo ides  (2 N = 2). I1 es t  m o n t r 6  que les 
l evu res  t r i p lo ides  p e u v e n t  r 6 su l t e r  d ' a b e r r a t i o n s  mito- 
t iques .  

1 C. LINDEGREN and G. LINDEGREN, J.  Gen. Microbiol.  5, 885 
(1951). - S. POMPER, Na tu re  170, 892 (1952). 

Longes t  d i a m e t e r  of Cell. 
Fig. 1.--4.0/z. Fig. 2.--3.2/~. Fig.  3.--4-0/~. Fig. 4.--3-2/~. 

R e c e n t l y ,  i n v e s t i g a t i o n s  on  t h e  c y t o l o g y  of a n  un-  
mod i f i ed  d ip lo id  i so l a t ed  a f t e r  e x p o s u r e  of t h e  t w o  
c h r o m o s o m e  c o n t r o l  y e a s t  to  c a m p h o r  for  90 days  led 
to  t he  l oca t ion  of a few cells s h o w i n g  t he  i den t i ca l  abe r -  
r a t i o n  t h u s  c o n f i r m i n g  t h e  r e a l i t y  of t h e  p h e n o m e n o n .  
F igu re  3 is a n  ea r ly  a n a p h a s e  a n d  F i g u r e  4 shows  f ive 
i n s t e a d  of four  d a u g h t e r  c h r o m o s o m e s  a t  a c o m p a r a b l e  
s tage .  

W h i l e  t he  c o m p l e t i o n  of t h e  p rocess  of b u d d i n g  would  
o r d i n a r i l y  p r o d u c e  a pa i r  of cells of i den t i ca l  c h r o m o -  
some c o n s t i t u t i o n ,  t hose  in w h i c h  a n  e x t r a  s p l i t t i n g  of 
one  of t h e  c h r o m o s o m e s  ha s  t a k e n  p lace  wou ld  r e s u l t  in  
two  cells, one  w i t h  t h e  n o r m a l  c o m p l e m e n t  of c h r o m o -  
somes  a n d  t h e  o t h e r  w i t h  th ree .  A l t h o u g h  l a t e  ana -  a n d  
p o s t - a n a p h a s e s  s h o w i n g  s u c h  a s e g r e g a t i o n  h a v e  n o t  
b2en  loca t ed  up  t i l l  now,  cells h a v i n g  t h r e e  c h r o m o s o m e s  
h a v e  occas iona l ly  b e e n  m e t  w i t h  in  t h e  p r e p a r a t i o n s .  
Since t h e  d ip lo id  c h r o m o s o m e  n u m b e r  is two,  cells w i t h  
t h r e e  c h r o m o s o m e s  h a v e  to  be c o n s i d e r e d  t r ip lo id .  S t ab l e  
t r ip lo ids  h a v e  n o t  b e e n  i so la t ed  so far .  

The  o c c u r r e n c e  of t r i p lo ids  as a r e su l t  of m i t o t i c  
a b e r r a t i o n s  I d u r i n g  d iv i s ion  of a t e t r a p l o i d  ha s  a l r e a d y  
been  r epo r t ed .  T h a t  t h e y  can  also ar ise  in  a d ip lo id  b y  
a n  e x t r a  s p l i t t i n g  of one of t h e  two  c h r o m o s o m e s  is 
sugges t ed  b y  t h e  ev idence  p r e s e n t e d  here .  

Whi l e  t he  t r ip lo ids  o b s e r v e d  b y  us are  u n s t a b l e  e v e n  
d u r i n g  ea r ly  v e g e t a t i v e  divis ions ,  t h e r e  are  c l a ims  of 

1 B. RANGANATHAN and M. K. SUBRAMANIAM, Proc. Nat .  Ins t .  
Sci. Ind ia .  14, 389 (1948); J.  Ind.  Ins t .  Sei. 34, 235 (1952). - M. K. 
SUBRAMANIAM, Proc. Ind.  Acad.  Sci. [B1 37, 27(1953) .  

l~ber Seeigelmerogone 
E t w a  3000 u n b e f r u c h t e t e n  E i e r n  v o n  Sphaerechinus 

granularis w u r d e  eine k le ine  P l a s m a k a p p e ,  die den 
K e r n  e n t h i e l t ,  a b g e s c h n i t t e n  u n d  die e n t k e r n t e n  Eier 
m i t  Psammechinus microtuberculatus bzw. Paracentrotus 
lividus b e s a m t  ( h e t e r o s p e r m e  Merogone) .  I n  e t w a  der 
H ~ l f t e  de r  F/tlle e r fo lg te  B e f r u c h t u n g  u n d  Furchung .  

Abb. 1. 8 Tage alter Pluteus von Paracentrotus lividus 
(VergrSsserung 150:1). 

Die f ibe rwiegende  Menge  de r  K e i m e  e n t w i c k e l t e  sich 
n i c h t  f iber  das  B l a s t u l a -  bzw.  f r f ihe G a s t r u l a s t a d i u m  
h i n a u s .  I n  e in igen  w en i g en  F/ i l len  s c h r i t t  die Gastrula-  
t i o n  we i t e r  vor ,  u n d  es w u r d e n  k le ine  Ske l e t t d r e i s t r ah -  
ler ode r  gr6ssere ,  unrege lm/ i s s ig  g e f o r m t e  Skelet ts t f icke 
geb i lde t .  K o n t r o l l f i x i e r u n g e n  i m  2- u n d  4 -Ze l lens tad ium 
e r g a b e n  h a p l o i d e  C h r o m o s o m e n z a h l ,  

Abb.2.  8 Tage  a l te r  Merogon yon Sphaerechinus-granular is-Plasma 
und Pa racen t ro tus - l iv idus -Kern  (VergrSsserung 150:1). 

2 Merogone  de r  K o m b i n a t i o n  Sph~irechinusplasma 
u n d  P s a m m e c h i n u s k e r n  sowie 13 Merogone  de r  Kom- 
b i n a t i o n  S p h A r e c h i n u s p l a s m a  u n d  P a r a c e n t r o t u s k e r n  
k o n n t e n  his  zu s c h 6 n e n  P l u t e i s  m i t  4 wohlausgeb i lde ten  
F o r t s A t z e n  h e r a n g e z f i c h t e t  werden .  Die L a r v e n  nahmen 


