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in t ac t s .  D a n s  ce sens,  nos  o b s e r v a t i o n s  s o n t  u n  a rgu-  
m e n t  s u p p l 6 m e n t a i r e  en  f a v e u r  d ' u n e  6 q u i v a l e n c e  de 
ces s t r u c t u r e s  avec  les m i t o c h o n d r i e s .  Sans  les i d e n t i f i e r  
avec les m i t o c h o n d r i e s  t i s su la i res ,  d o n t  l ' o r g a n i s a t i o n  
est  t rSs  compl iqu6e ,  nous  d6s i rons  r a p p e l e r  ces ana log ies  
en p r o p o s a n t  le t e r m e  de chondrioi'des. 

Fig. 5 et 6. R~pliquesEscherichia coli B (en croissance exponentielle) : 
R6vflation des chondrio'/des par la mfthode de s6chage lent. 

Les nucldoides, color6s p a r  la  m 6 t h o d e  h y d r o l y s e -  
G i e m s a  de PIEKARSKI-ROBINOW 1 c o n s 6 c u t i v e  /~ u n  
s6chage len t ,  s o n t  n e t t e m e n t  d ispos6s  ((entre,, les c h o n -  
drioides,  so i t  p lus  pros  du  c e n t r e  de la  ce l lu le ;  ils ne  s o n t  
donc n u l l e m e n t  s u p e r p o s a b l e s  a u x  c h o n d r i o i d e s .  

Nous remereions la ,Fondation Fritz Hoffmann-La Roche pour 
l 'expansion en Suisse du  t r ava i l  sc ient i f ique ex6cut6 pa r  6quipe,) pour  
l 'aide g6nSreuse qu 'e l le  nous a apport6e.  

E .  K E L L E N B E R G E R  e t  L U C I E  H U B E R  

Inst i tu t  de physique, Universitd de Gen~ve, le 6 mai 
1953. 

S u m m a r y  
W h e n  s lowly  d r i ed  u p  in t h e i r  cu l t u r e  m e d i u m ,  bac -  

te r ia  show c h o n d r i o i d s  ( e q u i v a l e n t s  of m i t o c h o n d r i a )  
which  are  e n t i r e l y  d i f f e r e n t  f r o m  t h e  nuc leo ids  (equi-  
va len t s  of nucle i ) .  O b s e r v a t i o n s  are  m a d e  in  t h e  e l e c t r o n  
microscope  b y  m e a n s  of t he  r ep l i ca  t e c h n i q u e ,  or  
d i rec t ly  w i t h  t h e  p h a s e  c o n t r a s t  microscope .  T h e  c h o n -  
dr ioids  c o n t a i n  t h e  F o r m a z a n  d e p o s i t e d  b y  v i t a l  r e d u c -  
t ion of T e t r a z o l .  

t C. G. ROBINOW, A d d e n d u m  de DuBos,  The bacterial Cell (Har-  
vard U n i v e r s i t y  Press ,  Cambr idge ,  Mass., 1949). 

O b s e r v a t i o n s  o n  t h e  F i x a t i o n  in v i t ro  of  

U r a n i u m  t o  S e c t i o n s  of  B o n e  

E v i d e n c e  t h a t  a g r e a t  p a r t  of t h e  u r a n i u m  i n j e c t e d  
into t h e  l i v i n g  a n i m a l  is r e a d i l y  d e p o s i t e d  in  b o n e  t i ssue  
has b e e n  s u p p l i e d  b y  W.  F. NEUMAN et al.1. T h e  same  
au tho r s  h a v e  a n a l y s e d  in vitro t h e  i n t e r a c t i o n  b e t w e e n  

1 M. W. NEUMAN and  W. F. NEUMAN, J.  biol.  Chem. 175, 711 
(1948). - W. F. NEUMAN, M. W. NEUMAN, and  B. J. MULRYAN, J.  
biol. Chem. 175, 705 (1948). - W. F. NEUMAN and  B. J. MULRYAN, 
J. biol. Chem. 185, 705 (1950); 193, ~237 (1951). 

bone  m i n e r a l s  a n d  p h o s p h a t e  buf fe r s  c o n t a i n i n g  rad io-  
ac t ive  P ;  t h e y  m a i n t a i n  t h a t  i i x a t i o n  of i so topes  to  b o n e  
t i ssue  i n v o l v e s  b o t h  a n  e x c h a n g e  r e a c t i o n  b e t w e e n  
c a t i o n s  of t h e  sol id a n d  of t h e  f lu id  p h a s e  a n d  a p rocess  
of r e c r y s t a l l i s a t i o n .  

T h e  r e s u l t s  of a n  a u t o r a d i o g r a p h i c  s t u d y  of g r o u n d  
sec t ions  of b o n e  t r e a t e d  in vitro w i t h  r a d i o c a l c i u m  a n d  
r a d i o p h o s p h o r u s  h a v e  b e e n  r e p o r t e d  in p r e v i o u s  p a p e r s  1. 
These  e x p e r i m e n t s  h a v e  c o n s i s t e n t l y  s h o w n  t h a t  a re la-  
t i v e l y  g r e a t e r  a m o u n t  of l abe l l ed  Ca a n d  P gets  f ixed  
in vitro (as well  as in vivo 2) to  r e c e n t l y  la id  down,  less 
ca lc i f ied  s t r u c t u r e s  of b o n e  in  c o m p a r i s o n  w i t h  more  
calcif ied,  o lder  s t r u c t u r e s .  T h e  p r e s e n t  p a p e r  is a 
p r e l i m i n a r y  r e p o r t  on  t h e  r e su l t s  of a n  a u t o r a d i o g r a p h i c  
s t u d y  of t h e  f i x a t i o n  of U to  b o n e  sec t ions  in vitro. 

Technique. G r o u n d  sec t ions  ( f rom 30 to  45 /z in 
t h i c k n e s s )  of c o m p a c t  b o n e  were  t r e a t e d  w i t h  a 1°/00 
s o l u t i o n  of u r a n y l  n i t r a t e  in a 0.025 N buf fe r  of N a H C O  3. 
W h o l e  f resh  bone ,  b o n e  f ixed  in 95 ° e t h a n o l  or fo rma l in ,  
a n d  b o n e  f reed of i t s  o rgan ic  c o m p o n e n t s  were  s t ud i ed .  
Af t e r  U t r e a t m e n t ,  t h e  sec t ions  were w a s h e d  for 2 or 3 
days  in f r e q u e n t l y  r e n e w e d  d is t i l led  wa te r ,  a i r  d r i ed  a t  
r o o m  t e m p e r a t u r e  a n d  t i g h t l y  p ressed  in a p h o t o g r a p h i c  
p r i n t i n g  f r a m e  a g a i n s t  t h e  e m u l s i o n  s ide of C~ I l fo rd  
N u c l e a r  R e s e a r c h  p la tes ,  50 p of e m u l s i o n  t h i c k n e s s .  

A q u a n t i t a t i v e  ana ly s i s  of t h e  U d e p o s i t e d  in t h e  
v a r i o u s  s t r u c t u r e s  of t h e  s a m e  sec t ion  of b o n e  was  
a t t e m p t e d  b y  c o u n t i n g  t h e  alpha t r a c k s  in  a su f f i c i en t  
n u m b e r  of mic roscop ic  fields. I n  o rde r  to  c o m p a r e  t h e  
alpha a c t i v i t y  of b o n e  sec t ions  w h i c h  u n d e r w e n t  differ-  
e n t  t r e a t m e n t s  (see f u r t h e r  on),  a s ingle  la rge  sec t ion  
of u n i f o r m  t h i c k n e s s  was d i v i d e d  i n t o  v a r i o u s  sec tors .  
E a c h  sec to r  was  s e p a r a t e l y  t r e a t e d .  All  t h e  sec tors  were 
t h e n  ex p o s ed  t o g e t h e r  for t h e  s a m e  l e n g t h  of t i m e  on t h e  
s a m e  a u t o g r a p h i c  p la t e ,  a n d  t h e  alpha a c t i v i t y  of 
structurally corresponding regions in  t h e  v a r i o u s  sec tors  
c o m p a r e d .  

Q u a n t i t a t i v e  h i s t o r a d i o g r a p h y  (ENGSTR•M) w a s  ap -  
p l ied  to  t h e  b o n e  sec t ions  p r io r  to  t r e a t m e n t  w i t h  U,  to  
e s t i m a t e  t h e  degree  of r e l a t i v e  ca l c i f i ca t ion  of r e c e n t l y  
b u i l t  a n d  old  s t r u c t u r e s  3. 

Results. (1) T h e  u p t a k e  of U for  u n i t  v o l u m e  of sec t ion  
is f r o m  3 0 %  to  100% g r e a t e r  in r e c e n t l y  b u i l t  p r i m a r y  
or s e c o n d a r y  b o n e  t h a n  in o ld  b o n e  t i ssue .  T h e  degree  of 
ca lc i f i ca t ion  in r e c e n t l y  la id  d o w n  s t r u c t u r e s  r e s u l t e d  to  
be  f r o m  10 % to  25 % lower  t h a n  in t h e  n e i g h b o u r i n g  old  
b o n e  t issue.  

T h e  distribution of U in b o n e  seems,  t he re fo re ,  to  be  
q u a l i t a t i v e l y  i d e n t i c a l  to  t h a t  p r e v i o u s l y  de sc r ibed  for  
Ca 45. H o w e v e r ,  t h e  d i f f e r en t i a l  u p t a k e  in  r e c e n t  as 
c o m p a r e d  to  old  bone  t i s sue  is m u c h  g r e a t e r  for  rad io-  
c a l c i u m  t h a n  for  U (Fig. 1 a n d  2). 

(2) R e m o v a l  of t h e  o rgan ic  c o m p o n e n t s  f r o m  bone  
g r o u n d  s u b s t a n c e  i nc r ea se s  t h e  a b i l i t y  of b o n e  t i s sue  to  
f ix  U. T h e  a m o u n t  of U d e p o s i t e d  in sec t ions  a s h e d  a t  
600 ° to  700°C for  3 to  4 h is f r om 1 5 %  to  3 0 %  g r e a t e r  
t h a n  in  c o n t r o l  s ec t i ons  of whole  b o n e ;  4 t i m e s  g r e a t e r  
t h a n  in  whole  b o n e  in  sec t ions  bo i led  for  24 h in d i s t i l l ed  
w a t e r4 ;  f r o m  6 to  8 t i m e s  g r e a t e r  in  sec t ions  t r e a t e d  
w i t h  bo i l i ng  g l y c o l / K  h y d r o x i d e  ( G A B R I E L ) .  

x R. AMPRINO, Exper .  8, 20 and  380 (1952); Z. Zellforsch.  37, 
240 (1952). 

2 For the distribution of P in vivo, e/. B. ENGFELDT, A. ENGSTROM, 
and R. ZETTERSTROM, Bioch. Bioph. Acta 8, 375 (1952). 

a Technical details, c/. R. AMPRINO and A. ]~,NGSTROM, Acta Anat. 
15, 1 (1952). - R. AMPRINO, Z. Zellforsch. 37, 144 (1952). 

4 According to DALLEMAGNE et al. (Arch. intern. Physiol. 57, 411 
[t950]) this treatment removes from bonc ground substance nearly 
all the organic componcnts, a remarkable amount of minerals and 
a great part of the carbon dioxide. 
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The  distribution of U is un i fo rm t h r o u g h o u t  t h e  sec t ions  
f reed  of organic  c o m p o n e n t s ;  t h e r e b y  s h o w i n g  t h a t  in 
t hese  cond i t i ons  the  same a m o u n t  of U for un i t  vo lume  of 
t i ssue  is f ixed b o t h  to  old and  r ecen t l y  bui l t  s t ruc tu re s .  

A B C 

Fig. l.--Ox, 3 years. The same area of compact bone from the diaphy- 
sis of the right metatarsus. A, negative historadiograph; B, auto- 
radiograph after U treatment; C, autoradiograph after Ca4~.22:1. 

(3) The  r a t e  of depos i t ions  of U is h igh  wi th in  t he  
f i rs t  hou r  of t r e a t m e n t  of t he  sec t ion ,  t h e n  i t  decreases .  
No f u r t h e r  f i x a t i o n  of U seems  to  occur  a f t e r  10 to  12 h 
t r e a t m e n t .  C o m p a r a b l e  resu l t s  were  o b t a i n e d  b o t h  w i t h  
whole  b o n e  a n d  bone  f reed  of i ts  o rgan ic  c o m p o n e n t s .  

(4) U rep laces  t h e  Ca ~ p r ev ious ly  f ixed  to  bone  g r o u n d  
s u b s t a n c e .  The decrease  of beta a c t i v i t y  of Ca ~ is c lear ly  

Fig. 2.--Higher magnification of the area indicated in Figure 1 B. 
225 : 1. 

d e t e c t a b l e  a f t e r  1 h t r e a t m e n t  w i t h  U 10/00 a n d  becomes  
m u c h  more  a p p a r e n t  a f t e r  6 h t r e a t m e n t .  I t  seems,  how-  
ever,  t h a t  U c a n n o t  rep lace  all t he  Ca 45 p rev ious ly  f ixed  
to  a sec t ion  of whole  bone,  even  a f t e r  a long t r e a t m e n t  
w i th  f r e q u e n t l y  r e n e w e d  so lu t ions  of U. 

No change  in t he  relative distribution of Ca 45 in t he  
var ious  s t r u c t u r e s  of bone  a f t e r  p r o l o n g e d  t r e a t m e n t  
w i t h  U has  ever  been  de t ec t ed .  

(5) C o n c u r r e n t  f i xa t ion  of b o t h  Ca 45 a n d  U t akes  
p lace  in sec t ions  t r e a t e d  w i t h  a so lu t ion  of t he  two  
ca t ions .  The  u p t a k e  of b o t h  e l e m e n t s  is r e l a t ive ly  g r ea t e r  
in r e c e n t l y  f o r m e d  s t r u c t u r e s  t h a n  in old bone  t issue.  

W h e n e v e r  sec t ions  of whole  bone  are t r e a t e d  f i rs t  
w i t h  r ad ioca lc ium a n d  t h e n  w i t h  U and Ca 4s, b o t h  a 

f u r t h e r  f ixa t ion  of Ca 45 a n d  an  eas i ly  d e t e c t a b l e  fixation 
of U are d e m o n s t r a t e d .  

(6) Sec t ions  of whole  bone  t r e a t e d  w i t h  U can still 
f ix a r e m a r k a b l e  a m o u n t  of Ca 45 (Fig. 1 C). The  uptake 
of t he  l a t t e r  is r e l a t i ve ly  g rea t e r  in r e c e n t l y  formed 
s t ruc tu r e s .  I t  m u s t  be s t r e s s ed  t h a t  t he  g rea t e r  p a r t  of 
r ad ioca l c ium w h i c h  is d e p o s i t e d  in these  condi t ions  
does  no t  rep lace  the  U. In  fact ,  no s ign i f ican t  decrease 
of t he  n u m b e r  of alpha t r a c k s  per  un i t  v o l u me  of tissue 
t akes  place a f t e r  t r e a t m e n t  w i t h  CaCI~ (Fig. 3, A, C). 

A 

Fig. 3.--Calf, 10 months. Metacarpus. Autoradiographs of structur- 
ally corresponding (e.g. old primary bone} regions of three successive 
sectors of the same section treated with U. Sectors B and C kept per 
6 h in NaHCO 3 and respectively in CaClz 0.025 N after U treatment; 

A, control sector. 

On the  o t h e r  h a n d ,  in bone  sec t ions  f reed of organic 
c o m p o n e n t s ,  t h e  t r e a t m e n t  w i t h  CaCI~ de t e rmines  a 
r e d u c t i o n  of more  t h a n  30 % of t he  p r ev ious ly  f ixed U. 

(7) N ea r l y  90% of t he  U d e p o s i t e d  in sect ions  of 
whole  bone  can be r ead i ly  r e m o v e d  b y  t r e a t m e n t  with 
a 0.025 N so lu t ion  of N a H C O  3 (Fig. 3, A,  B) or Na~CO v 
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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 -  
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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 .  
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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  
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