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Table I I I  

The  R - N a  fo rm of t he  res in  is t r e a t e d  w i t h  20 × 10 ml  0.1 n succ in ic  acid,  w a s h e d  w i t h  10 × 10 ml  dis t i l led 
w a t e r  u n t i l  of n e u t r a l  r e a c t i o n  : I n i t i a l  p H  

H . R  10 ml  2 % NaCI c o n s u m e d  (un t i l  3.60 p H )  4.23 ml  0.1 n N a O H  1,54 
10 ml  2 %  NaCI c o n s u m e d  (un t i l  3-60 p H )  6-63 ml  0-1 n N a O H  1,23 
10 ml  2 %  NaC1 c o n s u m e d  (un t i l  3.60 pI-I) 4-60 ml  0-1 n N a O H  1,30 
10 mt  2 %  NaC1 c o n s u m e d  (unt i l  3.60 p H )  2.20 ml  0-1 n N a O H  1.60 
10 ml  2 % NaC1 c o n s u m e d  (un t i l  3.60 p H )  0.81 ml  0.1 n N a O H  2.00 
1 0 m 1 2 %  N a C l c o n s u m e d ( u n t i 1 3 . 6 0 p H )  0 . 3 8 m l  0 - 1 n  N a O H  2.45 R . N a  

L i b e r a t e d  HC1 20-82 ml  0.1 n N a O I t  

T h e  r e su l t s  of o u r  e x p e r i m e n t s  do  n o t  c o n t r a d i c t  t hose  
of DAVIES; ou r  d a t a  e v e n  e x p l a i n  a n d  c o m p l e t e  t h e m  in 
deta i l ,  T h u s  t h e y  e luc ida t e  t h e  r e m a r k  of DAVIES 
c o n c e r n i n g  t h e  process  of H C O ~  f o r m a t i o n - -  O H -  + CO s 
= HCO~-. W e  be l ieve  t h a t  t h i s  p i c t u r e  c an  he lp  to  
t h r o w  l i gh t  on  some  o b s e r v a t i o n s  of DAVENPORT 1 w h i c h  
cou ld  n o t  be  b r o u g h t  i n t o  a g r e e m e n t  w i t h  h is  gene ra l  
c o n s i d e r a t i o n s ,  e. g. t h e  a b s e n c e  of t h e  e f fec t  on  t h e  ac id  
p r o d u c t i o n  of some  s u b s t a n c e s  i n h i b i t i n g  t h e  a c t i o n  of 
c a r b o a n h y d r a s e .  I f  t h e  s t eps  of t h e  whole  p rocess  a re  
s e p a r a t e d ,  as t h e y  m u s t  be  s e p a r a t e d ,  t h e n  t h e s e  con-  
t r a d i c t i o n s  do n o t  ex i s t  a n y  more .  

T h e  q u e s t i o n  m i g h t  s t i l l  a r i se  w h e t h e r  o u r  mode l  
cou ld  be  app l i ed  t o  gas t r i c  sec re t ion .  T h e  l i t e r a t u r e  refer -  
r ing  t o  t h e  ion  e x c h a n g e  s u b s t a n c e s  does  n o t  m e n t i o n  
u n t i l  1949 t h a t  s u b s t a n c e s  of s imi l a r  f u n c t i o n  occu r  in  
h u m a n  organs .  This ,  howeve r ,  does  n o t  seem i m p r o b a b l e .  
T h e  a n i o n  e x c h a n g e  res ins  a re  a m i n e s  of h i g h  m o l e c u l a r  
w e i g h t  a n d  i t  is p r o b a b l e  t h a t  o t h e r  a m i n o  g r o u p s  c a n  
also e x e r t  s im i l a r  f u n c t i o n s .  I n  o u r  l a b o r a t o r y  expe r i -  
m e n t s  a re  in  p rog res s  for  t h e  s t u d y  of ion  e x c h a n g e  
f u n c t i o n s  of some  p r o t e i n s .  A c c o r d i n g  to  t h e  d a t a  
h i t h e r t o  ava i l ab le ,  t he se  p r o c e s s e s - - c o r r e s p o n d i n g  to  
t h e  m a n i f o l d  f u n c t i o n s  of t h e  p r o t e i n s - - a r e  v e r y  c o m p l e x  
a n d  t h e  o b s e r v e d  e x c h a n g e s  m u s t  be  p r o v e d  in long  
series  of e x p e r i m e n t s .  

W e  be l ieve  t h a t  t h e  p e r m e a b i l i t i e s  in  t h e  o r g a n  c a n  
o n l y  be  o b s e r v e d  if  a pecu l i a r  a f f i n i t y  ex i s t s  b e t w e e n  t h e  
t r a n s f e r r i n g  a n d  t h e  t r a n s f e r r e d  s u b s t a n c e s  w h e n  t h e  
p e r m e a b i l i t y  c a n  be  r e d u c e d  to  a c o n t i n u o u s  ion ex-  
change .  

ZOLT•N G. GZAB6, S]~.NDOR ORSdS, a n d  LXSZL6 CSANYI 

D e p a r t m e n t  of C h e m i s t r y  U n i v e r s i t y  of Szeged,  
H u n g a r y ,  M a r c h  1, 1951. 

Zusammen /as sung  

Da e inerse i t s  K a t i o n a u s t a u s c h h a r z e ,  die m i t  s c h w a c h e n  
S/ iuren  in die F o r m  H . R  i ibe rge f i ih r t  w o r d e n  waren ,  m i t  
K o c h s a l z l 6 s u n g  SalzsAure e r g a b e n ;  u n d  a n d e r e r s e i t s  
A n i o n a u s t a u s c h h a r z e ,  die m i t  K o c h s a l z l 6 s u n g  b e h a n d e l t  
w o r d e n  w a r e n  (R-CI) ,  Salzs / iure  in  den  Z u s t a n d  e ine r  
L 6 s u n g  e ine r  s c h w a c h e n  Siiure i i be r f i i h r t en ,  so g l a u b e n  
die A u t o r e n ,  d a b  de r  I o n e n a u s t a u s c h  a n  H a r z e n  als 
Model l  fiir die M a g e n s / i u r e s e k r e t i o n  ge l t en  k6nne .  Die  
P e r m e a b i l i t / i t e n  k 6 n n e n  a u c h  als fo r tw~ihrende  I o n e n -  
a u s t a u s c h v o r g / i n g e  be t e i l i g t  sein.  

1 H. W. DAVENPORT, Physiol. Rev. 36, 560 (t946). 

Poss ib l e  I m m a t u r e  F o r m s  of B a c t e r i o p h a g e  

T h o u g h  i t  h a s  n o t  b e e n  h a r d  to  o b t a i n  e l e c t r o n  mic ro -  
g r a p h s  s h o w i n g  b a c t e r i a  in  m a n y  s t ages  of t h e  tysis  t h e y  
u n d e r g o  w h e n  a t t a c k e d  b y  b a c t e r i o p h a g e ,  t h e s e  p h o t o -  
g r a p h s  h a v e  c o n t a i n e d  s u r p r i s i n g l y  l i t t l e  u n e q u i v o c a l  

e v i d e n c e  as  t o  h o w  n e w  b a c t e r i o p h a g e  pa r t i c l e s  are 
p r o d u c e d  d u r i n g  t h i s  process .  I n  t h e  u sua l  p r epa ra t i ons~  
n ew  pa r t i c l e s  are  c o m m o n l y  seen in c l u m p s  a n d  s t r ings  
d i s t r i b u t e d  t h r o u g h  t h e  r e m a i n s  of a b a c t e r i u m ;  and  
o f t en  t h e s e  g roups ,  e spec ia l ly  in  t h e  case  of s u c h  tai l less 
b a c t e r i o p h a g e s  as  T s or  T~ a g a i n s t  Escherichia coli, have  
h a d  t h e  a p p e a r a n c e  of mic roco lon ie s  2. N e v e r t h e l e s s ,  t hey  
h a v e  n o t  c o n t a i n e d  p a r t i c l e s  w h i c h  cou ld  be  recognized  
as b e i n g  in course  of d iv i s ion .  T h i s  h a s  s t i m u l a t e d  a 
c o n t i n u i n g  s e a r c h  for  o b j e c t s  t h a t  m a y  be  i n c o m p l e t e l y  
fo rmed ,  or  i m m a t u r e ,  pa r t i c l e s  of b a c t e r i o p h a g e .  A yea r  
ago H E I ~ i K  s a n d  t h e .  w r i t e r  4 i n d e p e n d e n t l y  found 
s e g m e n t e d  f i l a m e n t s  h a v i n g  t h e  d i a m e t e r  of bac te r io -  
p h a g e  h e a d s  in  c e r t a i n  l y s a t e s  of Escherichia coli; b u t  
t h e  c o n d i t i o n s  u n d e r  w h i c h  t h e s e  h a v e  a p p e a r e d  sugges t  
t h a t  t h e y  are  n o t  s t eps  in  t h e  u sua l  p rocess  of bac t e r io -  
p h a g e  p ro l i f e r a t i o n .  T h i s  n o t e  desc r ibes  o t h e r  o b j ec t s  in 
cu l t u r e s  of Escherichia coli i n f e c t e d  w i t h  T ,  a n d  T 4 
b a c t e r i o p h a g e s  w h i c h  a re  c o n n e c t e d  w i t h  t h e  lyr ic  pro- 
cess a n d  m a y  be  fo rms  of  b a c t e r i o p h a g e  in course  of 
d e v e l o p m e n t .  

Fig. 1 . - T h e  protoplasmic remains of a bacterium lysed by 1" 2 
bacteriophage. Distributed throughout it are some granules and 
many "holes" with the short "tails" referred to in the text. Magni- 

fication = 38,000 x. 

M a n y  " h o l e s "  h a v i n g  t h e  d i a m e t e r  of b a c t e r i o p h a g e  
h e a d s  (fig. 1) h a v e  a l r e a d y  1 b e e n  seen in lysed  bac te r i a .  
A t  f i r s t  t h e s e  were  t h o u g h t  to  be  p r o t o p l a s m i c  s i tes  f rom 

1 R. W. G. WYCKOFF, Biochim. et biophys, acta g, 27,246 (1948). 
2 R. X¥. G. WYCKOFF, Proc. Soe. Exp. Biol. Med. 71, 144 (1949). 
3 F. HER6iK, Exper. 6, 64 (1950). 
4 R. W. G. WYCKOFF, Exper. 6, 66 (1950). 
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w h i c h  b a c t e r i o p h a g e  pa r t i c l e s  h a d  e s c a p e d ;  b u t  ca re fu l  
s t u d y  r evea l s  d e t a i l  i n c o m p a t i b l e  w i t h  t h i s  i n t e r p r e t a -  
t ion .  T h e y  show a g r a d a t i o n  to  fo rms  l ike m a t u r e  pa r -  
t ic les  a n d  H E R ~ K  1 h a s  s u g g e s t e d  t h a t  t h e y  a re  i n d e e d  
p a r t i a l l y  d e v e l o p e d  par t i c les .  A c o m m o n  f e a t u r e  of t h e  
" h o l e s "  are  g ranu le s ,  a r i m  a n d  a s h o r t  t h i c k  " t a i l " .  T h e  
" t a i l s "  are  u n i f o r m  in d i a m e t e r  a n d  m u c h  s h o r t e r ,  t h o u g h  
poss ib ly  s o m e w h a t  t h i c k e r ,  t h a n  t h e  ta i l s  of m a t u r e  
pa r t i c les .  O b j e c t s  of t h e  s a m e  size a n d  s h a p e  as t he se  
s h o r t  " t a i l s "  a lso o c c u r  b o t h  a r o u n d  t h e  p e r i p h e r y  a n d  
w i t h i n  t h e  p r o t o p l a s m i c  r e m a i n s  of lys ing  b a c t e r i a .  T h e y  
are  f o u n d  b o t h  s ing ly  a n d  in t h e  c h a r a c t e r i s t i c  associa-  
t i ons  s h o w n  in  f igure  2. H e r e  some  of t h e m  are  r a n g e d  
r a d i a l l y  a b o u t  a c e n t r a l  f l a t  m a s s  l ike t h e  spokes  a b o u t  
t h e  h u b  of a whee l .  S o m e t i m e s  t h e s e  " w h e e l s "  a re  
p r a c t i c a l l y  c o m p l e t e ;  m o r e  o f t en  t h e  s h o r t  " t a i l s "  on ly  
p a r t l y  s u r r o u n d  t h e  c e n t r a l  body ,  w h i c h  is f l a t t e r  a n d  
of a s o m e w h a t  g r e a t e r  d i a m e t e r  t h a n  a m a t u r e  b a c t e r i o -  
p h a g e  h e a d .  A t  t h e i r  o u t e r  ends  some  b u t  n o t  al l  t h e  
" t a i l s "  seem a t t a c h e d  to  o t h e r  f l a t t e n e d  h e a d s  t h a t  h a v e  
t h e  s a m e  d i a m e t e r  a n d  o t h e r w i s e  r e s e m b l e  t h e  " h o l e s "  
of f igure  1. I n  o t h e r  f ields pa r t i c l e s  are  seen  w h i c h  h a v e  
h e a d s  s u b s t a n t i a l l y  l ike t h o s e  of n o r m a l  b a c t e r i o p h a g e  
a n d  t h e  s h o r t  t a i l s  d i scussed  here .  I t  is p e r h a p s  s ignif-  
i c a n t  t h a t  lysis  u n d e r  t h e  u n f a v o r a b l e  c o n d i t i o n s  t h a t  
p r o d u c e  f i l a m e n t s  h a v i n g  t h e  d i a m e t e r  of heads ,  a lso 
g ives  r ise to  n u m e r o u s  long  f i l a m e n t s  h a v i n g  a b o u t  t he  
d i a m e t e r ' o f  t h e s e  " t a i I s " .  

t y p e s  of b a c t e r i o p h a g e  m a y  n o t  p ro l i f e r a t e  in  t h e  s a m e  
f a s h i o n ;  e v i d e n t l y  t h e  ta i l less  s t r a i n s  c a n n o t  s h o w  t h e  
fo rms  j u s t  desc r ibed .  

T h e  e x i s t e n c e  of i m m a t u r e  a n d  d e v e l o p i n g  fo rms  
wou ld  be  c o m p a t i b l e  w i t h  m a n y  o t h e r  r e s u l t s  b e a r i n g  
on  t h e  m u l t i p l i c a t i o n  of t he se  v i rus l ike  agen t s .  I n  pa r -  
t i c u l a r  i t  sugges t s  a poss ib le  r e a s o n  w h y  i n f e c t i n g  
b a c t e r i o p h a g e  pa r t i c l e s  c a n n o t  be r ecove red  ~ f rom a 
d i seased  b a c t e r i u m  d u r i n g  t h e  f i r s t  few m i n u t e s  a f t e r  
t h e i r  a d s o r p t i o n .  I t  w o u l d  also m a k e  m o r e  u n d e r s t a n d -  
ab le  t h e  v e r y  r a p i d  inc rease  in d e m o n s t r a b l e  b a c t e r i o -  
p h a g e  t h a t  occurs  t o w a r d s  t h e  e n d  of  t h e  b u r s t  pe r iod ;  
t h i s  i nc rease  w o u l d  t h e n  be  i n f l u e n c e d  b y  t h e  r a t e s  of 
b o t h  m a t u r a t i o n  a n d  r 0 u l t i p l i c a t i o n  of t h e  d e v e l o p i n g  
b a c t e r i o p h a g e .  

Becau s e  of t h e i r  o b v i o u s  b e a r i n g  on  a t t e m p t s  to  
u n d e r s t a n d  t h e  m e c h a n i s m  of t h e  p r o l i f e r a t i o n  of 
b a c t e r i o p h a g e ,  we a re  c o n t i n u i n g  to  i n v e s t i g a t e  t h e s e  
a n d  o t h e r  " i m m a t u r e "  fo rms  a n d  t h e  c o n d i t i o n s  u n d e r  
w h i c h  t h e y  a p p e a r .  RALPH 3~¥. G. WYCKOFF 

L a b o r a t o r y  of P h y s i c a l  Bio logy,  N a t i o n a l  I n s t i t u t e  of 
A r t h r i t i s  a n d  M e t a b o l i c  Diseases ,  N a t i o n a l  I n s t i t u t e s  
of H e a l t h ,  B e t h e s d a ,  Md. ,  M a r c h  10, 1951. 

Zusammen/assung 

W i r d  Escherichia coli m i t  T 2- ode r  T 4 - B a k t e r i o p h a g e n  
inf iz ier t ,  so f i n d e t  m a n  i n n e r h a l b  u n d  a u B e r h a l b  de r  
B a k t e r i e n  k u r z e  S t X b c h e n  m i t  ode r  o h n e  Kopf .  Diese  
s ind  of t  r a d / i h n l i c h  a n g e o r d n e t  u n d  k 6 n n e n  als E n t -  
w i c k l u n g s s t a d i e n  d e r  P h a g e n  a n g e s e h e n  w e rd en .  

1 A. H. DOERMANN, Carnegie Institution Washington, Yearbook 
47, 176 (1947-1948). 

Fig. 2.7 A bacterial residue showing a few "holes" and many "tails". 
An especially well-developed "wheel" is seen at the bottom center of 

the mass. Magnification 36,000 ×. 

T h e  " w h e e l s "  a re  f r e q u e n t l y  seen  in p r e p a r a t i o n s  
m a d e  b y  p o u r i n g  s u i t a b l y  i n c u b a t e d  b r o t h  c u l t u r e s  o n t o  
a g a r  p la t e s ,  d r a i n i n g ,  a l l owing  t h e  b r o t h  to  soak  i n to  
t h e  a g a r  a n d  "replicating" t h e  su r f ace  t h a t  resu l t s .  I t  
is n e c e s s a r y  t o  e n t e r t a i n  t h e  pos s ib i l i t y  t h a t  t h e  "wheels" 
are  a r t i f a c t s  d e v e l o p e d  d u r i n g  su r face  d ry ing .  A g a i n s t  
t h i s  is t h e  u n i f o r m i t y  in d i a m e t e r  of  t h e i r  " h u b s "  a n d  
t h e i r  o c c u r e n c e  b o t h  w i t h i n  a n d  w i t h o u t  t h e  b a c t e r i a l  
res idues .  I f  t h e y  are  n o t  s u c h  a r t i f ac t s ,  t h e y  r e p r e s e n t  
an  i m p o r t a n t  p h a s e  in b a c t e r i o p h a g e  d e v e l o p m e n t .  T h i s  
impl i e s  for  t h e  ta i l  of t h e  e v e n ~ n u m b e r e d  b a c t e r i o p h a g e s  
a n  u n e x p e c t e d  r61e in  t h e  p rocess  of m u l t i p l i c a t i o n .  T h e r e  
ha s  a l r e a d y  b e e n  c o n s i d e r a b l e  e v i d e n c e  t h a t  t h e  s eve ra l  

1 F. HERSIK, Czech. Med. J. 89, 91 (1950). 

t ~ b e r  die chemische Natur der Induktionsstoffe 
i m  Implantatversuch bei Triton 

N a c h d e m  TOIVONEN u n d  CHUANG 1 geze ig t  h a t t e n ,  
d a b  es m i n d e s t e n s  zwei v e r s c h i e d e n e  I n d u k t i o n s s t o f f e  
g ib t ,  w a r  die n~ichste Aufgabe ,  die c h e m i s c h e  N a t u r  die- 
ser  Stoffe  n i ihe r  zu c h a r a k t e r i s i e r e n .  S c h o n  die V e r s u c h e  
d iese r  A u t o r e n  m a c h t e n  es w a h r s c h e i n l i c h ,  d a b  das  
s p i n o k a u d a l e  Agens  e in  P r o t e i n  sei ( K o c h e x p e r i m e n t e * ) .  
E i n e  we i t e r e  S t i i t ze  b r a c h t e n  die U n t e r s u c h u n g e n  yon  
TOXVONEN u n d  K u u s I 3 ,  in w e l ch en  die sp ina le  I n d u k t i o n s -  
w i r k u n g  d u r c h  p r o t e o l y t i s c h e  E n z y m e  v e r n i c h t e t  w u r d e .  
Auf  de r  a n d e r e n  Sei te  i s t  n a c h  BRACHET 4 die B e d e u t u n g  
d e r  N u k l e i n s / i u r e n  fi ir  die I n d u k t i o n  s e h r  wich t ig .  A u c h  
LEHMANN 5 h a t  die M e i n u n g  gei iuBert ,  d a b  d a s  s p i n a l e  
Agens  e in  P r o t e i n ,  das  a r c h e n z e p h a l e  e ine  Nuk le in sAure  
sei. I n  d iesen  A r b e i t e n  w u r d e  v e r s u c h t ,  in diese  P r o b l e m e  
m e h r  K l a r h e i t  zu b r i n g e n .  

Als  T e s t m a t e r i a l  d i e n t e n  Triton taeniatus u n d  Triton 
palmatus. Die I m p l a n t a t i o n s m e t h o d e  w u r d e  a n g e w a n d t ,  
die W e i t e r z i i c h t u n g  de r  Tiere  d a u e r t e  zwei W o c h e n  
lang.  Als A u s g a n g s m a t e r i a l  fiir die F r a k t i o n i e r u n g e n  
b a b e  ich die zwei v o n  TOIVONEN als r eg iona l spez i f i s ch  
g e f u n d e n e n  G e w e b e  v e r w e n d e t :  M e e r s c h w e i n c h e n l e b e r  
ats  a r c h e n z e p h a l e n  I n d u k t o r ,  M e e r s c h w e i n c h e n n i e r e  als  
s p i n o k a u d a l e n  I n d u k t o r .  f3ber  die R e s u l t a t e  d ieser  E x -  
p e r i m e n t e  k a n n  ich fo lgendes  b e r i c h t e n :  
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