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Change of spike response induced by Refractive Error 
Average for refactive errors of plus and minus 1 diopter 

Specialia EXV~RIENTIA 28/9 

Example No. Field type Spike change Response change Example No. Field type Spike change Response 
per diopter per diopter (%) ~ per diopter change per diopter (%) 

1 on 1.5 --15 12 
2 on 2.0 +28 13 
3 on- 0 0 14 

off b 4.0 --27 
4 on- 0 0 15 

off e 2.7 -- 17 
5 off 2.0 --28 " 16 
6 on- 0 0 17 

off 1.0 --25 
7 on- 0 0 18 

off 3.5 --37 
8 off ~ 2.3 --24 19 

9 on- 0 0 20 
off b 0.7 --23 

10 off a 1.8 --20 
11 off 7.0 --58 

off 0.6 - -22 
on 10.0 --  76 
off~ 1.7 --16 

on- 0 0 
off 0 0 
off a 8.5 --30 
on- 5.0 --40 
off 0 0 
on- 0 0 
off 2.5 --21 
on- 2.5 --  13 
off f 0 0 
on- 1.2 --17 
off 0.8 --  16 

A (+)  sign indicates an irmrease in spike frequency, a (--) sign indicates a decrease, b These fields were giving on-off responses uniformaIly 
throughout,  c This field had an on-off center and an off surround, a Response to an encroaching black edge only. ~ This field had an off center 
and an on-off surround. ~ This field had an on-off center and an off surround. 

r e c r u i t i n g  e f f ec t  o n  t h e  n e a r - b y  s u r r o u n d ;  m o s t  c o m m o -  
ly,  h o w e v e r  (all  o t h e r  c a s e s  s h o w n  ill t h e  T a b l e ) t h e  
o p p o s i t e  is t r u e ,  s u g g e s t i n g  t h a t  s u r r o u n d  i n h i b i t i o n  is 
b e i n g  a c t i v a t e d  b y  t h e  e n l a r g i n g  b l u r  circle ,  in  c o m b i -  
n a t i o n  w i t h  a l ess  s t r o n g l y  s t i m u l a t e d  c e n t e r  a rea .  

D i o p t r i c  d e g r a d a t i o n  of  t h e  r e t i n a l  i m a g e  t h e n  c a n  h a v e  
a s i g n i f i c a n t  d e t r i m e n t a l  e t f e c t  o n  t h e  r e s p o n s i v e n e s s  of  
i n d i v i d u a l  v i s u a l  p a t h w a y  n e u r o n s  a n d  s u c h  e f f ec t s  c a n  
v a r y  o v e r  a w i d e  r a n g e  d e p e n d i n g  o n  t h e  p a r t i c u l a r  cell.  
Also ,  i t  s h o u l d  b e  n o t e d  t h a t  o n  a n d  of f  r e s p o n s e  m e c h a -  
n i s m s  of  a cel l  c a n  lose t h e i r  r e s p o n s e  e f f i c i enc ies  i n d e p e n -  

�9 ~ This work was supported by U.S.P.H.S. Grant No. EY00576. 

d e n t l y  of  o n e  a n o t h e r ,  s u g g e s t i n g  c o n t r o l l e d  b l u r  as  o n e  
p o s s i b l e  m e a n s  of  i s o l a t i n g  t h e  r e s p o n s e s  of  t h e  t w o ,  a n d  
p e r h a p s  more c l e a r l y  i d e n t i f y i n g  t h e  i n d i v i d u a l  m i s s i o n s  
of  e ach .  

Zusammen/assung. B e s t i m m u n g  d e r  A u s w i r k u n g  y o n  
a r t e f i z i e l l e n  R e f r a k t i o n s a n o m a l i e n  a u f  d ie  Ak t iv i t~ t t  y o n  
N e u r e n  in  p r i m / i r e n  S e h z e n t r e n .  
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E l e c t r i c a l  R e s p o n s e s  o f  C a r d i a c  M u s c l e  i n  N a - F r e e  

F r o g  a t r i a l  m u s c l e  i m m e r s e d  in  N a - f r e e  h i g h  Ca s o l u t i o n  
r e l a x e s  c o m p l e t e l y  a f t e r  a t r a n s i e n t  c o n t r a c t u r e  a n d  t h e n  
r e s p o n d s  t o  e l e c t r i c a l  s t i m u l i  w i t h  s t r o n g  t w i t c h e s ,  w h i c h  
m a y  b e  ' a l l  or  n o n e '  (BozL~RI) .  I n  t h e  p r e s e n t  w o r k  t h e  
c h a n g e s  in  t h e  m e m b r a n e  p o t e n t i a l  a s s o c i a t e d  w i t h  t h e s e  
t w i t c h e s  w e r e  r e c o r d e d  u s i n g  g l a s s  m i c r o e l e c t r o d e s .  M o d i -  
f i ed  R i n g e r  s o l u t i o n  c o n t a i n e d  in  r a M :  NaC1 115;  KC1 3; 
CaCle 1.5; Tris c h l o r i d e  ( p i t  7.2) 2. I n  N a - f r e e  h i g h - C a  
s o l u t i o n ,  a l l  N a  w a s  r e p l a c e d  b y  83 m M  Ca.  R i n g s  of  t h e  
a t r i u m  of  t h e  f r o g  (Rana pipiens) w e r e  u s e d .  

I n  t h e  N a - f r e e  H i g h - C a  s o l u t i o n  c o n d u c t e d  a c t i o n  po -  
t e n t i a l s  c o u l d  be  o b t a i n e d ,  m o s t  r e a d i l y  a f t e r  e p i n e p h r i n e  
(5 .10-GM) w a s  a d d e d .  T h e s e  a c t i o n  p o t e n t i a l s  h a v e  a l a r g e  
o v e r s h o o t  ( m e m b r a n e  p o t e n t i a l  r e v e r s a l ) ,  r e a c h i n g  a n  
a m p l i t u d e  o f  65 t o  90 m V ,  as  c o m p a r e d  to  2 5 - 3 0  m V  in  
R i n g e r  s o l u t i o n .  I n c l u d i n g  t h e  r e s t i n g  p o t e n t i a l ,  w h i c h  
w a s  i n c r e a s e d  b y  t h e  s o l u t i o n  u s e d ,  t h e  t o t a l  d e p o l a r i z a -  
t i o n  w a s  a s  l a r g e  as  185 m V .  T h e  p o t e n t i a l s  w e r e  n o t  i n -  
f l u e n c e d  b y  T T X  (10 -v g / m l )  a n d  t h e i r  d u r a t i o n  w a s  a b o u t  
h a l f  of  t h a t  i n  R i n g e r  s o l u t i o n .  I n  t h e  a b s e n c e  of e p i n e -  

H i g h - C a  S o l u t i o n  

p h r i n e  r e s p o n s e s  w e r e  g e n e r a l l y  local .  I f  t h e y  w e r e  c o n -  
d u c t e d ,  t h e  d r u g  i n c r e a s e d  t h e  a m p l i t u d e  a n d  t h e  d u r a t i o n  
of  t h e  p l a t e a u .  

T h e s e  r e s u l t s  s t r o n g l y  s u p p o r t  v i e w s  r e g a r d i n g  t h e  ro le  
of  Ca  in  c a r d i a c  a c t i v i t y  b a s e d  o n  r e c e n t  e l e c t ro  p h y s i o -  
log ica l  s t u d i e s .  V o l t a g e  c l a m p  e x p e r i m e n t s  h a v e  i n d i c a t e d  
a n  i n f l u x  of  Ca  d u r i n g  t h e  c a r d i a c  a c t i o n  p o t e n t i a l  ( R ~ u -  
TER e' a, ROUGIER e t  al.a), a l t h o u g h  t h e s e  r e s u l t s  h a v e  b e e n  
q u e s t i o n e d  b y  JOHNSOI~ a n d  LtEBERMAN 5. T h e  a c t i o n  po -  
t e n t i a l s  in N a - f r e e  s o l u t i o n  r e p o r t e d  h e r e  c l e a r l y  d e m o n -  
s t r a t e  all  i n f l u x  o f  Ca  d u r i n g  r e s p o n s e s  of  c a r d i a c  m u s c l e  
a n d  s h o w  t h a t  t h e  i n f l u x  c a n  be  s t r o n g  e n o u g h  fo r  con -  

1 E. BOZLER, Am. J. Physiol. 221,618 (1971). 
2 H. REUTER, Arch. ges. Physiol. 287, 357 (1966), 

H. R~JT~R, J. Physiol., Loud. 192, 479 (1967). 
4 0 .  ROUGIER, G. VASSORT, D. GARNIER, Y. M. GARGOUIL and E. 

CORABOEUF, Arch. ges. Physiol. 308, 91 (1969). 
5 E. A. JOHNSON and M, LIEBEI}MAN, A. Rev. Physiol. 33, 479 (1971). 



15.9.  1972 Special ia  1055 

Electr ical  and  mechanica l  responses 
of frog a t r i um in Na-free high Ca 
(83 mM) solut ion in  presence of 
epinephrine (5 • 10-~M) and TTX 
(10 -7 g/ml). A) Control  in Ringer  iris 
solut ion;  B) and  C) locaI responses;  D) 
conducted  response. O' reference is 
ind ica ted  b y  arrow; left  ver t ica l  bar :  
100 mV;  r igh t  ver t ica l  ba r  0.25 g; 
hor izontal  bar :  200 msec. 

duct ion  to take  place. Fur thermore ,  the fact  t h a t  epine- 
phr ine  increases the  magni tude  and dura t ion  of the  po- 
ten t ia l s  s t rongly  suppor ts  the  assumpt ion  t h a t  the  drug 
increases Pc~ as concluded f rom vol tage  c lamp experi-  
ments  (REuTER a, VASSORT et al.6). 

The  change in m e m b r a n e  po ten t ia l  dur ing conduct ion 
permi ts  conclusions to be d rawn regarding the  in terna l  
Ca ++ concentra t ion.  If  a m a x i m a l  va lue  of 90 m V  for the  
overshoot  is t aken  as the  equi l ibr ium poten t ia l  of Ca, the  
in te rna l  concent ra t ion  a t  the  beginning of contract ion,  cal- 
cula ted f rom the  Nerns t  equat ion ,  is 6.5 • 10-aM. How-  
ever,  as i t  is unl ikely tha t  an equi l ibr ium for Ca is reached, 
this va lue  mus t  be considered mere ly  as a m a x i m a l  value.  
Thus, the  results suggests t ha t  in t racel lular  Ca ++ concen- 
t ra t ion  remains  low inspi te  of the  high concent ra t ion  in 
the  medium.  

Rdsumd. L'ac t iv i t6  61ectrique de pr6parat ions  atriales 
de grenouille soumises & un mil ieu de Ringer  don t  tou t  le 
Na+ est remplac6 pa r  du Ca++ a 6t6 enregistr6e s l ' a ide  de 

micro61ectrodes. Dans  ces conditions,  il a 6t6 possible d 'ob-  
tenir  des potent ie ls  d ' ac t ion  propag6s. Ces r6ponses sont  
caract6ris6es par  une tr6s grande inversion de potent ie l  
dont  l ' ampl i tude ,  augment6e par  la pr6sence d 'adr6nal ine  
dans le milieu, peu t  a t te indre  90 m V  pour  une d6polarisa- 
l ion  to ta le  de 185 mV, du fai t  d 'une  hyperpolar isa t ion  de la 
membrane .  Ces r6snltats  d6mont ren t  c la i rement  le r61e du 
Ca++ dans l ' ac t iv i t6  61ectrique cardiaque.  
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Vesicle Hypothesis:  Effect of Nerve St imulat ion on 

E v e r  since they  were first  described, the  synapt ic  
vesicles of axon te rminals  have  been regarded as the  
morphologica l  correlate  of quan ta l  t r ansmi t t e r  release. 
This  so-cMled 'vesicle hypothes is '  has become almost  
ax iomat ic  in the  neuro-sciences. 

To tes t  t he  hypothesis ,  var ious  a t t emp t s  have  been 
made  to f ind whe ther  the  concent ra t ion  of synapt ic  
vesicles is al tered by  exper imenta l  condit ions which 
influence ei ther  t r ansmi t t e r  release or synthesis.  The  
results seem somewhat  confusing. Thus, some authors  
have  repor ted  decreased number  of vesicles following 
s t imula t ion  l-a, whereas  others  have  found an increase 1, 4-~. 
Exposure  to  hemichol in inm alone s has  resulted in de- 
creased number  of vesicles, and hemichol in ium combined 
wi th  s t imula t ion  has caused a decrease in vesicles ~-5 or 
no change 7. 

The  present  exper iments  were per formed wi th  a similar  
purpose to those jus t  referred to. Dis t inc t ive  features of 
our  exper iments  are f i rs t ly t h a t  the  s t imula t ion  of the  
nerve  out las ted  f ixat ion of the  muscle and the  nerve  
terminals ,  and further ,  t ha t  the  s t imula t ion  frequencies 
were so high as to pu t  an  exhaus t ive  load on the  pre- 
synapt ic  s t ructures .  

Methods. Yhrenic ne rve -d iaphragm prepara t ions  f rom 
rome 200 g albino rats  were r emoved  under  e ther  anesthe-  

the Synaptic Vesicles of Motor Endplates 

sia, f ixed by  threads  to a glass fork, and placed horizon- 
ta l ly  in Tyrode  solution s at  37~ carbogen bubbl ing  
th rough  the  solution. The  phrenic  nerve  was s t imula ted  
by  supramax ima l  square  wave  pulses of 0.1 ms width,  
cont rac t ion  observed visually.  Towards  the  end of the  
s t imula t ion  period t i le fork was careful ly t ransferred to 
the  surface of the  f ixing solution (2% para formaldehyde  
+ 2% glu ta ra ldehyde  in isotonic phospha te  buffer  9, 
p H  7.3), the  muscle being fixed f rom the  abdomina l  side. 
In  the  course of 2-3 rain, the  d iaphragm was lowered 
gradual ly  into the  f ixat ion med ium unt i l  i t  was comple te ly  
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