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but  d i f f e ren t  e n o u g h  to  p r o v i d e  t h e  new e n z y m e  
systems n e c e s s a r y  for  t he  successfu l  p e r f o r m a n c e  of t h e  
cell's new s t age  of g rowth .  T h u s  a cell wou ld  a c t u a l l y  
never  d u p l i c a t e  i tself ,  b u t  wou ld  p r o d u c e  a b a b y  cell, 
with e n z y m e  s y s t e m s  n e c e s s a r y  for  t h e  p r o d u c t i o n  of a 
cell in the  s e c o n d  p h a s e  of g r o w t h .  One  p h a s e  would  t h e n  
follow the  last ,  b e i n g  i n f l u e n c e d  b y  t h e  p a r e n t  cell, t h e  
immedia te  e n v i r o n m e n t ,  a n d  i ts  i n t e r n a l  compos i t i o n .  
I t  is t h e n  c a p a b l e  of b e c o m i n g  a n  a d u l t  cell v e r y  s imi la r  
to its p a r e n t  cell, b u t  is n o t  so a t  b i r t h .  

The p i c tu r e  as  p r e s e n t e d  is a d m i t t e d l y  i n c o m p l e t e  a n d  
general, b u t  t h e  o b s e r v e r  feels t h a t  t h e  w e i g h t  of t h e  
evidence g a t h e r e d  so far,  t h e  s t r u c t u r a l  s imi l a r i t i e s  be t -  
ween t he  n u c l e a r  m a t e r i a l  a n d  t h e  co -enzymes ,  t h e  
presence of c o - e n z y m e  s p l i t t i n g  e n z y m e s  in t he  cell, a n d  
the fac t  t h a t  c h r o m o s o m e s  c a n n o t  a l w a y s  be  found  
in the  nuc leus  a t  e v e r y  s t age  of g r o w t h  of t h e  cell, is in 
favor of some  m e c h a n i s m  s imi l a r  to  t h e  one  p r e s e n t e d  
here as p a r t  of t h e  gene t i c  i n f o r m a t i o n - g e n e t i c  con t ro l  
system. 

Although they did not necessarily agree with the views as present- 
ed her(,, I wish to thank Miss MAR'," SCOTLAND, Dr. I~LLIOT MAYNARD, 
l)r. HAROLD HODGE, Dr. KURT SALOMON, and Dr. LEON MILLER for 
their sympathetic reading and criticism of this manuscript. 
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r e p e a t e d  l igh t  s t i r r ing .  T h e  a g a r  s u s p e n s i o n  is t h e n  g e n t l y  
boiled,  wi th  r e p e a t e d  s t i r r i n g  for  a b o u t  30 to  40 min ,  
un t i l  t h e  v o l u m e  is r e d u c e d  to  t h e  300 ml m a r k .  A f t e r  
cool ing to  a b o u t  50°C, 10 ml  of h o t  s o d i u m  c a r b o n a t e  
so lu t ion  c o n t a i n i n g  /I.1 g of t h e  sa l t  are  s t ewed  in. 6 
Pe t r i  p la tes  a re  t h e n  filled to  a d e p t h  of 5 n l m  a n d  t h e  
o the r s  to  a d e p t h  of a b o u t  10 m m .  T h e  p la t e s  a re  lef t  on  
a cold sur face  to gel a n d  t h e n  two  m e d i u m  g r a n u l e s  of 
a n h y d r o u s  ca l c ium ch lo r ide  a re  p l aced  in t h e  c e n t r e  of 
a 5 a n d  10 m m  p l a t e  r e spec t ive ly .  On  the  c e n t r e  of t h e  
o t h e r  p la t e s  e i t h e r  4 to  6 g r a n u l e s  a re  feeded  or  2 d r o p s  
of s y r u p y  ( ' s a t u r a t e d ' )  c a l c i u m ch lo r ide  so lu t i on  a re  
p ipe t t ed .  T h e  p la t e s  a re  t h e n  left  a t  room t e m p e r a t u r e  
(18 to  22 ° C) a n d  e x a m i n e d  a f t e r  6, 12, 18 a n d  24 h a n d  
aga in  a f t e r  2 a n d  3 days .  If  t h e  r e su l t s  a re  n o t  c o n v i n c i n g  
then ,  in a second ser ies  of e x p e r i m e n t s ,  a g a r  a t  1 ° o con-  
c e n t r a t i o n  is used w i t h  t h e  s a m e  p rocedure .  

Atomic Energy Project, the University o/ Rochester, 
N.Y. ,  November 9, 1956. 

Rdsumd 

De fai ls  b i o c h i m i q u e s  c o n n u s  on  p e u t  c o n s t r u i r e  un 
m6canisme off les f r a g m e n t s  nuc ldo t ides  des  c o - e n z y m e s  
nucl6otides (ou leurs  isom6res)  s e r v e n t  de <~messagers~ 
des cycles m ~ t a b o l i q u e s  c y t o p l a s m i q u e s  a u x  ch ro mo -  
somes. De fa~on  s imi la i re ,  on  p e n t  r e p r e s e n t e r  les 
nucl6otides c o m m e  se s 6 p a r a n t  des  c h r o m o s o m e s  et  
d e v e n a n t  u n e  p a r t i e  des  c o - e n z y m e s  d a n s  une  p h a s e  
dis t incte  du  d 6 v e l o p p e m e n t  de  la cellule. 

On an U n u s u a l  F o r m  of P e r i o d i c  Prec ip i ta t ion  

The class ical  p h e n o m e n o n  of per iod ic  s e d i m e n t a t i o n  
called ' L i e s e g a n g  R i n g s '  is well  k n o w n  a n d  c a n  eas i ly  be 
d e m o n s t r a t e d  in,  for  i n s t a n c e ,  a ge la t ine - s i lve r -d ich ro -  
mate  m o d e l h  I f  a g a r - a g a r  is used as  t h e  gel, t h e  effects  
are bas ica l ly  t h e  s a m e  b u t  less well  m a r k e d  unless  special  
techniques  a re  used.  Of seve ra l  f ac to r s  wh ich  m a y  
produce th i s  p h e n o m e n o n  2 a re  e s sen t i a l :  

(1) Soluble  c h e m i c a l  c o n s t i t u e n t s  which  can  form in- 
soluble c o m p o u n d s  w i t h  each  o the r ,  a n d  (2) a s h a r p  
gradient  b e t w e e n  t he  c o n c e n t r a t i o n  of a t  l eas t  tw o  of 
these s u b s t a n c e s .  

In m a n y  cases t he  m o s t  s t r i k i n g  re su l t s  are  d e p e n d a n t  
on the  p re sence  of a co l lo ida l  s u b s t r a t e ,  p r e f e r a b l y  as a 
gel. A s y s t e m  c o n t a i n i n g  a n  a g a r  gel a n d  ca l c ium sal ts ,  
under  c e r t a i n  cond i t i ons ,  will  p r o d u c e  t he  pecu l i a r  
pa t t e rn  desc r ibed  below.  

Experiment.--1.6 g of p o w d e r e d  a g a r - a g a r  (B.P.)  are  
soaked in 280 ml  d i s t i l l ed  w a t e r  for  a b o u t  2 to  4 h wi th  

1 E. R. LIESEGANG, Handbuch der biologischen Arbeitsmethoden 
(Urban & Sehwarzenberg, Berlin 1929), Abt. 3, Tell B. J. I(LEE- 
RERC., Med. Radiogr. Photogr. (Kodak) 29, 47 (1953); Gastroentero- 
logia 80, 313 (1953}. 

Fig. I. 

Resul ts . -As  t h e  a p p e a r a n c e  of per iodic  p r e c i p i t a t i o n  
c a n n o t  be p r e d i c t e d  w i t h  a c c u r a c y ,  t h e  a b o v e  se t  up  of 
severa l  p l a t e s  a n d  p r o c e d u r e s  is necessa ry .  Usua l ly ,  t h e  
s y s t e m  w i t h  t h e  solid c a l c i u m g r a n u l e s  yields  t h e  m o s t  
c h a r a c t e r i s t i c  resul t s .  T h e  t e m p e r a t u r e  of t h e  r o o m  
s h o u l t  n o t  exceed  20 or 22°C. 

W i t h i n  a few h o u r s  c i r cu l a r  w h i t e  p a t c h e s  s u r r o u n d  
the  ca l c ium ch lo r ide  a n d  the se  l a t e r  coa lesce  i n t o  a sol id 
a rea  in w h i c h  t h i c k e r  spo t s  m a y  be  d i scern ib le .  Fre-  
q u e n t l y ,  t h e  s e d i m e n t a t i o n  c e n t r e  r e t a i n s  i t s  s h a r p  
b o u n d a r y  (F igure  1) w i t h  a s u r r o u n d i n g  c lea r  zone.  
12-24 h or  2 d a y s  l a t e r  i so la t ed  w h i t e  do t s  a p p e a r  in 
c o n c e n t r i c  r ings  a r o u n d  t h e  cen t re .  T h e s e  sma l l  spo t s  
r e m a i n  s e p a r a t e d  a n d  t h e  d i s t a n c e  of c o n c e n t r i c  r ings  
f rom each  o t h e r  as well  as  t h e  size of t h e  ( lots  d i m i n i s h  
t h e  f u r t h e r  a w a y  t h e y  a re  f rom t h e  o r ig ina l  cen t r e .  
F ina l ly ,  some  of t h e  s ma l l e r  loci of p r e c i p i t a t i o n s  be-  
come  s u r r o u n d e d  b y  ' d a u g h t e r  spo t s '  w h i c h  a lso  a re  
i so la t ed  (F igu re  1). ] ' h e  m i c r o p h o t o g r a p h s  (F igu re  2 a n d  
3) t a k e n  a t  a m a g n i f i c a t i o n  of × 30 a n d  × 100, show t h e  
t r u e  i so la t ion  of such  smal l  dots ,  a n d  a t  t h e  s a m e  t ime ,  
a r ad i a l  t h o u g h  i r r egu l a r  s t r u c t u r e .  

W h e n  the  a g a r  l aye r  is 1111 toni  or m o r e  t h i c k  a n d  4 or  
6 g r anu l e s  of c a l c i u m  ch lo r ide  a re  p l a c e d  p a r t l y  on  t h e  
sur face  a n d  p a r t l y  deep  i n to  t h e  gel, t h e n  th i s  p h e n o -  
m e n o n  of i so la ted  s p o t  p r e c i p i t a t i o n  d e v e l o p s  twice,  a t  
t h e  u p p e r  a n d  t h e  lower  su r face  of t h e  agar .  

C o m p a r e d  w i th  t h e  chtss ical  ' L i e s e g a n g - R i n g s ' ,  t h e  
r h y t h m i c  p r e c i p i t a t i o n  he re  de sc r ibed  shows  m a r k e d  
dif ferences .  T h e  f o r m e r  s y s t e m  yie lds  u n i n t e r r u p t e d  r ings,  
shel ls  or  b a n d s ,  c o n t i n u o u s ,  t h o u g h  s e p a r a t e d  b y  c lea r  
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zones. I n  t h i s  a g a r - c a l c i u m - c a r b o n a t e  m o d e l  t h e  per iod ic  
p r e c i p i t a t i o n  occu r s  sole ly  in  t h e  fo rm of i so la t ed  spots ,  
which ,  a l t h o u g h  fo l lowing t h e  laws  of pe r iod i c i t y ,  r e m a i n  
a b s o l u t e l y  s e p a r a t e d  a n d  i so la t ed  f r o m  each  o t h e r .  
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Fig. 2. 

S t r o n t i u m c h l o r i d  a n d  b a r i u m c h l o r i d  c a n n o t  r ep l ace  
t h e  c a l c i u m s a l t  in  t h i s  e x p e r i m e n t ,  n e i t h e r  c a n  sa l t s  of 
h e a v y  me ta l s .  

As a p r e l i m i n a r y  h y p o t h e s i s  1 v e n t u r e  to  refer  to  the 
p r o p e r t i e s  of c a l c i u m  c a r b o n a t e  as  such ,  b e c a u s e  as has 
b e e n  j u s t  m e n t i o n e d ,  I fa i led  to  d e m o n s t r a t e  t h e  same 
p h e n o m e n o n  w i t h  s a l t s  of h e a v y  m e t a l s  or  e v e n  with 
b a r i u m  a n d  s t r o n t i u m  sal ts ,  t h e  e l e m e n t s  of t h e  same 
per iod ic  c o l u m n  as ca l c ium.  N u m e r o u s  t r i a l s  w i t h i n  those 
yea r s  h a v e  c o n v i n c e d  me  t h a t  i t  was  o n l y  poss ible  to 
p r o d u c e  t h e s e  r e s u l t s  w i t h  c a l c i u m  sa l t s  w i t h  such  a 
c o n s t a n c y  a n d  i m p r e s s i v e  p i c tu r e s .  F u r t h e r m o r e :  look- 
ing a t  d e t a i l s  in  t h e  p h o t o g r a p h  F i g u r e  3 (see arrows),  
o n e  c a n  d e t e c t  some  c r y s t a l s  of s p h e r i c a l  s h a p e  with 
spec ia l  l ines.  These  l ines  a n d  t h e s e  s m a l l  g lobules  re- 
s e m b l e  e x a c t l y  t h e  p i c t u r e  k n o w n  to  p h y s i c i a n s  as cal- 
c i u m - c a r b o n a t e  c r y s t a l s  w h i c h  m a y  a p p e a r  in  t h e  hu- 
m a n  ur ine ,  i t h e r e f o r e  t h i n k  t h a t  t h e s e  p e c u l i a r  and 
speci f ic  p r o p e r t i e s  of c a l c i u m  t o g e t h e r  w i t h  t h e  laws or 
forces  of co l lo ida l  pe r iod ic  p r e c i p i t a t i o n  a re  responsible  
for t h i s  t y p e  of p a t t e r n .  

M i n u t e  s p h e r i c a l  c r y s t a l l i s a t i o n s  of cho le s t e ro l  in 
col lo idal  m e d i a  were  r e p o r t e d  b y  ORD * a n d  SCHADE 3. 
HATCHEK 4 p u b l i s h e d  p h o t o g r a p h s  of m i n u t e  spheres  of 
p r e c i p i t a t i o n  in  g e l a t i n e  or a g a r  gels p r o d u c e d  b y  salts 
of h e a v y  m e t a l s  or  a l ca l ine  e a r t h e n  me ta l s .  As  fa r  as I 
h a v e  b e e n  ab le  to  a s c e r t a i n ,  h o w e v e r ,  e x p e r i m e n t s  and 
r e s u l t s  as  de sc r ibed  he re  h a v e  n o t  p r e v i o u s l y  been 
p u b l i s h e d  ~. 

J. KLEEBERG 

Laboratory /or Experimental Gastroenterology, Roth- 
schild-Hadassah-University-Hospital, Jerusalem, Israel, 
October 22, 1956. 

Zusammen/assung 

K a l c i u m c h l o r i d  u n d  N a t r i u m k a r b o n a t  b i lden  in einem 
A g a r - G e l  r h y t h m i s c h e  Nieder sch l~ge .  A b e t  d a s  en t s t an -  
dene  K a l c i u m k a r b o n a t  iXttt u n t e r  b e s t i m m t e n  Bedin- 
g u n g e n  h i e r  n i c h t  in  d en  b e k a n n t e n  L iesegangschen  
R i n g e n  aus,  s o n d e r n  in v611ig i so l i e r t en  k l e i n e n  uud 
k l e i n s t e n  I n s e l c h e n .  E i n e  T h eo r i e  des  P h ~ n o m e n s  wird 
d i s k u t i e r t .  

2 W, ORD, l~oe.  Roy. Soc. London (1879). 
3 H. SCHADE, Concretions, J. Alexander's Colloid Chemistry, vol. 

Ii (19~s). 
4 H. HATCHEK, Kolloid-Z. 30, 255 (1911). 
5 Details of these studies will be published elsewhere. 

Zur Frage des Virusrezeptors von perjodat- 
b e h a n d e l t e n  r o t e n  B l u t k 6 r p e r c h e n  

Fig. 3. 

In  t h i s  s h o r t  c o m m u n i c a t i o n  n o  d e t a i l e d  e x p l a n a t i o n  
will be  g iven.  T h e  laws a n d  theor ies ,  g e n e r a l l y  a c c e p t e d  
for  pe r iod ic  p r e c i p i t a t i o n ,  e spec ia l ly  in  gels c a n  b e  app l i ed  
he re  too.  W h a t  r e m a i n s  to  be  e x p l a i n e d  is t h e  i n t e r e s t i n g  
d i f f e rence  f r o m  t h e  p a t t e r n  of t h e  v a s t  m a j o r i t y  of t h e  
so-cal led  r h y t h m i c  p r e c i p i t a t i o n  b a n d s  or r ings  or  shells,  

Die  M u c i n a s e - T h e o r i e  n i l n m t  an,  dass  In f luenzav i rus -  
p a r t i k e l  n a c h  A n l a g e r u n g  a n  m i t  J O , - I o n e n  b e h a n d e l t e  
ro te  B l u t k 6 r p e r c h e n  ( R B K )  s ich d e s h a l b  nach t r~g l i ch  
n i e h t  m e h r  s p o n t a n  a b l 6 s e n  k 6 n n e n ,  well  d u r c h  die JO 4- 
I o n e n  e in  a n g e b l i c h  m u c i n a r t i g e r  R e z e p t o r  oXydiert  
w u r d e  u n d  so e ine r  m6 g l i ch e rw e i s e  e n z y m a t i s c h e n  Ein- 
w i r k u n g  d e r  V i r u s p a r t i k e l  n i c h t  m e h r  zugi tng l ich  is t  1. 

D e r  e i n d e u t i g e  Beweis  fi ir  die R i c h t i g k e i t  dieser  An- 
n a h m e  - die i n a g g l u t i n a b i l i t A t  de r  R B K  gegen i ibe r  dem 
a g g l u t i n i e r e n d e n  V i r u s s t a m m  - i s t  au f  d i r e k t e m  Wege 
n i c h t  m6gl ich ,  d a  )a  die V i r u s p a r t i k e l  v o n  d e n  JO4-be- 
h a n d e l t e n  R B K  n i c h t  m e h r  e lu i e r t  w e r d e n  k 6 n n e n .  

1 G. K. Hmsw, J. exp. Med. 87, 301 (1948). 


