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Ana lys i s  ca l cu l a t ed  for  C~sH30Ola (M.W. 574.5) was C, 
58.53; H,  5.26; O, 36.21. F o u n d :  C, 58.31; H, 5.52; O, 
35.89. 

A n t i b i o t i c  U-20,661 i n h i b i t s  g r am-pos i t i ve  b a c t e r i a  in  
v i t ro  (Table  I I )  b u t  is i n a c t i v e  a g a i n s t  g r a m - n e g a t i v e  
b a c t e r i a  w h e n  a s sayed  in a two- fo ld  b r o t h  d i l u t i on  t e s t  3. 
No a n t i b a c t e r i a l  a c t i v i t y  was obse rved  in mice exper i -  
m e n t a l l y  in fec ted  w i t h  Streptococcus hemolyticus 3 w h e n  
t r e a t ed  s.c. a t  t h e  m a x i m u m  t o l e r a t e d  dose. No b lood  
se rum levels  were d e m o n s t r a t e d  a t  t h e  same  dose a n d  
a d m i n i s t r a t i o n  route .  The  a n t i b i o t i c  was  i n a c t i v e  a g a i n s t  
T6-phage in E. coli assayed  acco rd ing  to  ADAMS 4.. 

A n t i b i o t i c  U-20,661 i n h i b i t s  t h e  g r o w t h  of KB-ce l l s  
y ie ld ing  a n  In60 (50% i n h i b i t i o n  of p ro t e in  syn thes i s )  of 
1.6 # g / m l  us ing  t h e  a s say  s y s t e m  desc r ibed  b y  SMITH e t  
al.n. T he  a n t i b i o t i c  is, therefore ,  e x t r e m e l y  c y t o t o x i c  
aga ins t  m a m m a l i a n  cells g rown  in  v i t ro .  Converse ly ,  t h e  
c o m p o u n d  is r e m a r k a b l y  n o n - t o x i c  in mice.  M a x i m u m  
to l e r a t ed  doses were  800 m g / k g  d a y  oral ly ,  400 m g / k g  d a y  
s.c. or  100 m g / k g  d a y  w h e n  a d m i n i s t e r e d  i.p. T h e  acu t e  
LD~0 (i.p.) was 562 m g / k g  in  mice. 

Zusammen/assung. E i n  neues  A n t i b i o t i k u m ,  U-20661 ,  
wurde  aus  de r  Kul tu r f l t i s s igke i t  eines S t r e p t o m y c e t e n -  
s t a m m e s  isoliert ,  welches  in  v i t r o  n u r  gegen g r a m p o s i t i v e  
B a k t e r i e n  w i r k s a m  ist .  Die S u b s t a n z  i s t  e x t r e m  cy to-  
t ox i sch  in G e w e b e k u l t u r e n ,  a b e r  ung i f t ig  fiir M/iuse. 

M. E,  BERGY a n d  F.  I~.1~USSER 

Department o/Microbiology, The Upjohn 
Company, Kalamazoo (Michigan, USA),  
26th September, 1966. 

3 C. LEWIS, H. "vV. CLAPP and J. E. GRAD'Z, Antimicrobial Agents 
and Ckemotherapy (Published by the American Society for Micro- 
biology, 1962), p. 570. 

4 M. H. ADAMS, Bacteriophages (Intcrscienee Publishers Inc., New 
York 1959), p. 450. 

5 C. G. SMITlt, W. L. LUMMIS and J. E. GRADY, Cancer Res. 19, 847 
(1959). 

T h e  E f f e c t  o f  L i t h i u m  I o n s  on  the  P o s t - T e t a n i c  
P o t e n t i a t i o n  of  N e u r o - M u s c u l a r  T r a n s m i s s i o n  

I n  p a r t i a l l y  cu ra r i zed  ne rve -musc l e  p r e p a r a t i o n s ,  
n e u r o - m u s c u l a r  t r a n s m i s s i o n  recovers  a f t e r  a pe r iod  of 
r e p e t i t i v e  a c t i v i t y L  Th i s  r ecove ry  seems to be  due  to  
inc reased  t r a n s m i t t e r  l i be ra t i on  fol lowing t e tanus~ ,  ~. I t  
h a s  been  sugges ted  t h a t  t he  increase  is caused  b y  changes  
in a c t i o n  p o t e n t i a l  assoc ia ted  w i t h  t h e  p o s t - t e t a n i c  
h y p e r p o l a r i z a t i o n  3. Since t h e  p o s t - t e t a n i c  hype rpo la r i -  
z a t i o n  is g r ea t l y  r educed  or abo l i shed  w h e n  t he  ex t r a -  
ce l lu lar  N a  is rep laced  b y  Li  4,5 t he  effect  of Li  on  neuro-  
m u s c u l a r  t r a n s m i s s i o n  a n d  on  p o s t - t e t a n i c  p o t e n t i a t i o n  
was s tud ied .  

I so ton ic  c o n t r a c t i o n s  a n d  n e r v e  a c t i o n  p o t e n t i a l s  were 
r ecorded  f r o m  the  gu inea -p ig  h e m i d i a p h r a g m - p h r e n i c  
n e r v e  p r e p a r a t i o n s "  su spended  in Krebs ,  or modi f ied  
Krebs  so lu t ion ,  to  w h i c h  3 • 1 0 - 4 M  L -~ chol ine  h a d  b e e n  
added .  The  so lu t ions  were e q u i l i b r a t e d  w i t h  95% O2/5 % 
CO~ a n d  k e p t  a t  35-37 °C. The  n e r v e  was s t i m u l a t e d  so 
t h a t  m a x i m a l  muscle  tw i t ches  were o b t a i n e d  a n d  D- 
t u b o c u r a r i n e  or  Mg was  a d d e d  u n t i l  t h e  muscle  t w i t c h  
was  r educed  to  a b o u t  ~/5 of i ts  m a x i m a l  a m p l i t u d e .  S t i m u -  
l a t i o n  was m a i n t a i n e d  a t  a r a t e  of 0.2 shocks / see  a n d  was 
t h e n  increased  for  10 sec to 200 shocks/see .  A f t e r  the  
per iod  of t e t a n i c  s t imu la t i on ,  t he  muscle  c o n t r a c t i o n s  
were severa l  t i m e s  la rger  t h a n  before  t he  t e t a n u s .  F u r t h e r  
s t i m u l a t i o n  a t  0.2 shocks /see  of ten  gave  a few con t r ac -  
t ions  of inc reas ing  a m p l i t u d e .  The  a m p l i t u d e  of t he  sub-  
s e q u e n t  c o n t r a c t i o n s  g r a d u a l l y  r e t u r n e d  to t he  p r e - t e t a n i c  
level  w i t h i n  20-60 sec (Figure) .  I n  p r e p a r a t i o n s  b locked  
w i t h  I ) - tubocurar ine ,  t he  muscle  d id  n o t  c o n t r a c t  d u r i n g  
t h e  t e t a n u s ;  in  Mg-b locked  p r e p a r a t i o n s  t e t a n i c  muscle  
c o n t r a c t i o n s  were  obse rved .  Di rec t  s t i m u l a t i o n  of t h e  
muscle  in these  p r e p a r a t i o n s  showed  t h a t  t he  muscle  
t w i t c h e s  were n o t  increased  a f t e r  t h e  t e t a n u s .  

W h e n  t h e  K r e b s  so lu t ion  was rep laced  b y  a so lu t ion  in 
w h i c h  Li  h a d  been  s u b s t i t u t e d  for  Na,  n e u r o - m u s c u l a r  
t r a n s m i s s i o n  in  non -cu ra r i zed  p r e p a r a t i o n s  was m a i n -  
t a ined  for  a b o u t  8 min.  The  musc le  tw i t ches  t h e n  de-  
c reased  a n d  n e u r o - m u s c u l a r  b lock  occu r red  a f t e r  15 min .  

P o s t - t e t a n i c  p o t e n t i a t i o n  was f o u n d  in cu ra r i zed  
p r e p a r a t i o n s  k e p t  in  Li-solut ion.  T h e  p o t e n t i a t i o n  was 
a b o u t  t h e  same  as in N a - s o l u t i o n  w h e n  t h e  p r e p a r a t i o n s  

Na U Na 

60~cc 

Effect of Li oll post-tetanic potentiation ill partially curarized 
hemidiaphragm-phrenic nerve preparation. Nerves were stimulated 
at 0.2/see and stimulation frequency increased to 200/see for 10 
see (--). Left-hand records were taken with preparations in Na, 
centre records in Li, and right-hand records again in Na solution. 
In experiment (a) solutions contained 1.1.10-SM Mg and pre- 
tetanic exposure to Li was 5 lain; in experiment (b) the preparation 
was curarized with 1.5" 10-9M D-tuboeurarine arid exposure to Li 
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were lef t  for 4 miu  in Li  (Figure,  a). Th i s  t ime-pe r iod  was 
found,  in  con t ro l  e x p e r i m e n t s  w i t h  sucrose-Krebs ,  to  be  
suff ic ient  for  e x c h a n g i n g  more  t h a n  90% of t he  ex t r a -  
cel lular  f luid.  P o t e n t i a t i o n  also occur red  w h e n  t h e  
p r e p a r a t i o n s  were  k e p t  for  5-8  ra in  in  Li :  o n  r e t u r n i n g  
to  N a  t h e r e  was t h e n  a n  increase  in  t h e  a m p l i t u d e  of t h e  
c o n t r a c t i o n s  p r io r  to  t e t a n i c  s t i m u l a t i o n .  W h e n  t h e  
p r e p a r a t i o n s  were  k e p t  for  a b o u t  10 m i n  in  Li, t h e  pos t -  
t e t a n i c  p o t e n t i a t i o n  was  abo l i shed  (Figure ,  b), o n  s t i l l  
longer  exposu re  to  Li, n e u r o - m u s c u l a r  b lock  was  found .  
I n  N a  t h e  b lock  d i s a p p e a r e d  s lowly  o v e r  a few hours .  

T h e  o b s e r v a t i o n  of p o s t - t e t a n i c  p o t e n t i a t i o n  in  Li  sug-  
gests  t h a t  t h e  p o t e n t i a t i o n  is n o t  caused  b y  p o s t - t e t a n i c  
h y p e r p o l a r i z a t i o n .  T h e  p o s t - t e t a n i c  h y p e r p o l a r i z a t i o n  in 
n o n - m y e l i n a t e d  f ibres  is g rea t ly  r educed  a f t e r  s h o r t  ex-  
posure  to  Li  a n d  abo l i shed  a f t e r  4 -5  m i n  in Li*. S imi la r  
effects  are seen in  m y e l i n a t e d  f ibres  where  s tud ies  of t h e  
Li effects  7's showed  t h a t  a n  in i t ia l  s h o r t  p h a s e  of h y p e r -  
p o l a r i z a t i o n  m a y  st i l l  be  found  a f t e r  exposure  to  Li  for  
some  minu te s ,  whe rea s  t h e  long- la s t ing  h y p e r p o l a r i z a t i o n ,  
w h i c h  follows a b o u t  t he  same  t i m e  course  as t he  pos t -  
t e t a n i c  p o t e n t i a t i o n ,  is abo l i shed  as t he  ex t r ace l l u l a r  N a  
is rep laced  b y  Li. The  p r e s e n t  e x p e r i m e n t s  also exc lude  
t h e  h y p o t h e s i s  t h a t  p o s t - t e t a n i c  f ac i l i t a t i on  is caused  b y  

a c c u m u l a t i o n  of i n t r ace l l u l a r  N a  ~. O u r  conclus ions  are 
s imi la r  to  those  of HUBBARD a n d  GAGE ~° w h o  used 
m e t a b o l i c  inh ib i to r s ,  ca rd iac  glycosides  a n d  r ed u ced  Na 
c o n c e n t r a t i o n s  for  i n h i b i t i n g  t h e  p o s t - t e t a n i c  p o t e n t i a -  
t ion .  

Zusammenfassung. A m  par t i e l t  cu ra r i s i e r t en  Zwerchfe l l -  
P h r e n i c u s - P r A p a r a t  des  Mee r s ch w e i n ch en s  w u r d e  ge fun-  
den,  dass  die p o s t - t e t a n i s c h e  F a z i l i t a t i o n  a u c h  in  Li-  
h a l t i g e r  LSsung  a u f t r i t t .  Die  F a z i t i t a t i o n  s c h e i n t  n i c h t  
d u r c h  p o s t - t e t a n i s c h e  H y p e r p o l a r i s a t i o n  e n t s t a n d e n  zu 
sein,  d a  diese n a c h  L i - A p p l i k a t i o n  ausb le ib t .  
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Nucleolar Changes in Spinal Ganglion Neurons 
DurtnR the Course of Axon Regeneration 

T h e  increase  of nuc leo la r  v o l u m e  in  n e u r o n s  a f t e r  
a x o n a l  sec t ion  h a s  been  k n o w n  for  a long  t ime .  H o w e v e r ,  
t he  changes  which  occur  in t h i s  process  h a v e  n o t  been  
s t ud i ed  in  t h e  l i gh t  of some new c o n c e p t s  of nuc leo la r  
s t ruc tu re .  I t  is genera l ly  accep t ed  1 t h a t  t h e  nuc leo lus  is 
m a d e  up  b y  a f i l amen t ,  t h e  nuc leo lonema ,  w h i c h  is 
e m b e d d e d  in a m a t r i x  or  pa r s  a m o r p h a .  The  n u c l e o l o n e m a  
of r a t  sp ina l  gang l ion  n e u r o n s  was easi ly  d e m o n s t r a t e d  
w i t h  s i lver  i m p r e g n a t i o n  t e c h n i q u e s  * (Figure  2) or b y  
p h a s e  c o n t r a s t  mic roscopy  in  v ivo  fo l lowing a p rocedu re  
for  cell i so la t ion  s (Figure  1). Nuc leo la r  changes  were  
s t ud i ed  a f t e r  c ru sh ing  t he  lef t  sc ia t ic  n e r v e s  of 20 r a t s  of 
ou r  s tock  a t  t he  p r o x i m a l  t h i r d  of t he  femur .  The  a n i m a l s  

were  sacr i f iced a f t e r  1 to  15, 20, 30, 40, 50 a n d  60 days .  
T h e  le f t  (opera ted)  a n d  r i g h t  (control)  sp ina l  gang l i a  were  
ca re fu l ly  d i ssec ted  a n d  f ixed in  e t h a n o l - a c e t i c  acid,  3 :1 .  
A f t e r  pa r a f f i n  e m b e d d i n g  5 / ,  sec t ions  were  s t a i n ed  w i t h  
bu f f e r ed  t h i o n i n  4. Th i s  m e t h o d  d e m o n s t r a t e d  t h e  nuc leo-  
l o n e m a  q u i t e  well  a n d  i t  a p p e a r e d  like a n e t w o r k  i n s t e a d  
of a c l ea r -cu t  f i l a m e n t  (Figure  3). 
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Fig. 1. Squash preparation of a spinal ganglion neuron isolated in 
vivo observed with the phase contrast microscope. The helicoidal 

filament contrasts neatly against a clear background. × 3000. 

Fig. 2. Silver impregnation of a spinal ganglion neuron of the rat. 
The nucleolonema appears as a heavily impregnated filament. 
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