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ze i ten)  w i rd  g e s o n d e r t  b e r i c h t e t  werden .  F i i r  die vor -  
l i egende  F r a g e s t e l l u n g  i s t  l ed ig l ich  die T a t s a c h e  en t -  
sche idend ,  dass  die n a h e  d e m  C h i a s m a  a b g e l e i t e t e  Spon-  
t a n a k t i v i t ~ t t  des  N. op t i cus  d u r c h  i sch / imische  B l o c k a d e  
de r  i n t r a r e t i n a l e n  S t r ecke  des  N e u r o n s  bzw.  se iner  pr~-  
s y n a p t i s c h e n  V e r b i n d u n g e n  ausge lSsch t  wi rd  u n d  d a h e r  
n a c h w e i s l i c h  n i c h t  a n  d e r  Ab le i t s t e l l e  e n t s t e h t .  

Die  F r e q u e n z  de r  S p o n t a n e n t l a d u n g e n  ze ig te  e ine  
b e m e r k e n s w e r t e  V a r i a n z .  Bei  12 e i n w a n d f r e i  i so l i e r t en  
E i n h e i t e n  w u r d e n  n a c h  jewei ls  e i n s t i i n d i g e r  D u n k e l -  
a d a p t a t i o n  die in  A b b i l d u n g  2 d a r g e s t e l l t e n  I m p u l s -  
f r e q u e n z e n  g e m e s s e n  (M i t t e l w e r t  + S t a n d a r d a b w e i -  
c h u n g  22 4=_ 11 I m p u l s e / s ) .  Sic s t i m m e n  g r 6 s s eno r d -  
nungsmtkss ig  m i t  d e n  be i  r e t i n a l e n  n n d  k o r t i k a I e n  
G a n g l i e n z e l l e n  b e o b a c h t e t e n  S p o n t a n f r e q u e n z e n  g u t  
i ibe re in  ( re t ina le  S p o n t a n f r e q u e n z  e t w a  20=30/s n a c h  
K U F F L E R  2, V a r i a t i o n s b r e i t e  de r  S p o n t a n f r e q u e n z  l ich t -  
a k t i v i e r t e r  k o r t i k a l e r  E i n h e i t e n  2-40/s  n a c h  J u N o  u n d  
t~AUMGARTNERg), 

Der  e i n d e u t i g e  N a c h w e i s  e ine r  p h y s i o l o g i s c h e n  N a t u r  
de r  S p o n t a n a k t i v i t X t  im N, op t i cu s  e r s c h e i n t  i n so fe rn  
y o n  In t e re s se ,  als dieses P h ~ i n o m e n  grunds~i tz l ich  bei  
j ede r  S e h t h e o r i e  b e r t i c k s i c h t i g t  w e r d e n  muss .  

H. BORNSCHEIN 

Phys io logisches  I n s t i t u t  der Universi t i i t  W i e n ,  den 
28. September  1957. 

S u m m a r y  

Spike  p o t e n t i a l s  were  r e c o r d e d  w i t h  m e t a l  mic ro -  
e l ec t rodes  f rom s ingle  f ibe rs  in  t h e  i n t r a c r a n i a l  p a r t  of 
t h e  c a t ' s  op t i c  n e r v e  w i t h  t he  r e t i n a  le f t  c o m p l e t e l y  in-  
t a c t .  All  u n i t s  s t u d i e d  as ye t  s h o w e d  a m a r k e d  s p o n t a n e -  
ous  a c t i v i t y  i r r e s p e c t i v e  of d i l f e rences  in  t h e i r  r e sponse  
t o  l i g h t  s t imu l i .  T h e  s p o n t a n e o u s  a c t i v i t y  in  t h e  i n t r a -  
c r a n i a l  p a r t  of t h e  op t i c  n e r v e  cou ld  be  s u p p r e s s e d  re-  
v e r s i b l y  b y  i n c r e a s i n g  t h e  i n t r a o c u l a r  p re s su re  u p  t o  
200 m m  Hg.  T h u s  s p o n t a n e o u s  a c t i v i t y  h a s  b e e n  ve r i f i ed  
as a n o r m a l  f e a t u r e  of t h e  r e t i na .  A s p o n t a n e o u s  f i r ing  
r a t e  of 22 _t: l l / s  a f t e r  1 h d a r k  a d a p t a t i o n  was f o u n d  in  
a l t o g e t h e r  12 wel l - i so la ted  f iber  un i t s .  

9 R. JUNG und G. t~AUMGARTNER, Pfltigers Arch. ges. Physiol. 
261, 434 (1955). 

Studies  of the Dif ferences  of O s m o t i c  Pres sure  
be tween  the A q u e o u s  H u m o r  and the S e r u m  

in s o m e  Spec ies  of A n i m a l s  

T h e  f i r s t  a t t e m p t s  to  m e a s u r e  d i f fe rences  in  o s m o t i c  
p r e s su re  b e t w e e n  t h e  p l a s m a  a n d  t h e  a q u e o u s  h u m o r  
were  m a d e  in  1927 b y  DYKE ELDER~; he  d e t e r m i u e d  t h e  
m o d i f i c a t i o n s  of e lec t r i ca l  c o n d u c t i v i t y  of t h e  t w o  f lu ids  
s e p a r a t e d  b y  a co l lod ion  m e m b r a n e ,  a n d  s t a t e d  a t  t h e  
t i m e  t h a t  t h e y  were  in o s m o t i c  e q u i l i b r i u m .  H o w e v e r ,  
s u b s e q u e n t  i n v e s t i g a t i o n s ,  b y  GILMA~N a n d  YUDKIN ~ 
a n d  b y  BENHAM et al. ~, led t o  t h e  de f in i t e  conc lus ion  t h a t  
a q u e o u s  h u m o r  is h y p e r t o n i c  to  s e r u m ,  w i t h  a d i f fe rence  
of 5 m M  NaC1. 

1 W. S. DUKE ELDER, J. Physiol. 62, 315 (1927). 
2 A. GIL?.IANN and A. M. YUDKIN, Amer. J. Physiol. 104, 235 

(19331. 
a G. H. BENHAM, H. DAVSON, and \V. S. DUKE ELDER, J, Physiol. 

89, 61 (1937). 

The findings have since been confirmed by ROEPKE 
a n d  HETHERINGTON 4, BARANY 5, ~ INSEY 6, a n d  SCHAEF- 
FER 7, a n d  a t  t h e  p r e s e n t  t i m e  i t  is gene ra l l y  a c c e p t e d  t h a t  
s t a b i l i z a t i o n  of t h i s  o smo t i c  g r a d i e n t  is of cons iderab le  
i m p o r t a n c e  in t h e  m e c h a n i s m  of i n t r a o c u l a r  p ressure .  

A l t h o u g h  now seve ra l  a u t h o r s  h a v e  a b u n d a n t l y  p roved  
t h a t  t h e  o s m o t i c  p re s su re  of t h e  a q u e o u s  h u m o r  is h igher  
t h a n  t h a t  of t h e  p l a s m a  in  m a n ,  r a b b i t s ,  dogs,  a n d  cats  
b y  some  2 - 4 % ,  a n d  e q u i v a l e n t  to  a h y d r o s t a t i c  pressure  
of some  90 -180  m m H g ,  a n d  n o r m a l  i n t r a o c u l a r  p ressure  
is o n l y  20-25  m m H g ,  t h e  h y d r o s t a t i c  p o t e n t i a l  of th is  
d i f fe rence  in  o smo t i c  p r e s su re  does  n o t  m a n i f e s t  i tself ,  and 
as  t h i n g s  s t a n d  now,  no  s a t i s f a c t o r y  e x p l a n a t i o n  of th is  
c a n  b e  g iven .  HARRIS s is v e r y  p r o b a b l y  r i g h t  in  his 
a s s u m p t i o n  t h a t  t h e  f low of a q u e o u s  h u m o r  in  t h e  eye is 
so r a p i d  that i  o s m o t i c  a n d  h y d r o s t a t i c  b a l a n c i n g  does  not  
t a k e  place.  

DUKE ELDER 1, ROEPKE 4, BARANY 5, a n d  KINSEY 6 Car- 
r i ed  o u t  t h e i r  o b s e r v a t i o n s  u s ing  t he  t h e r m o - e l e c t r i c  
m e t h o d  of BALDES, w h i c h  m e a s u r e s  t he  d e p r e s s i o n  of 
t h e  w a t e r  v a p o u r  in t h e  f lu ids  u n d e r  s t u d y ;  a la te r  
m o d i f i c a t i o n  b y  KINSEV ~ of t h i s  m e t h o d ,  e l i m i n a t i n g  
some d i s a d v a n t a g e s  of t h e  t h e r m o - c o u p l e s ,  was  used  to 
s t u d y  m o d i f i c a t i o n s  of t h e  o smot i c  p re s su re  u n d e r  some 
e x p e r i m e n t a l  cond i t i ons .  I~OEPKE a n d  HETHERINGTON 4 
d id  n o t  f ind  a n y  d i f fe rences  of t h e  m o l a r  c o n c e n t r a t i o n  
of t he  a q u e o u s  h u m o r  in s u b j e c t s  w i t h  g l a u c o m a  s imp lex ;  
BARANY 5 found  no  d i f fe rences  of o smo t i c  p re s su re  in  the  
a q u e o u s  h u m o r  of r a b b i t s  a f t e r  u n i l a t e r a l  l i ga t i on  of the  
ca ro t id ,  a l t h o u g h  he  saw a dec rease  of a scorb ic  acid and  
a n  inc rease  of l ac t i c  ac id  a n d  CO~. T h e  s a m e  a u t h o r  
o b s e r v e d  a s l i gh t  dec rease  of o s m o t i c  p r e s su re  a f t e r  
i n s t i l l a t i o n  of eser ine  a n d  a t r o p i n e .  

More  r e c e n t l y ,  SCHAEFFER 7 m a d e  some  s t u d i e s  of the  
o s m o t i c  p r e s s u r e  of t i le  l a c r i m a l  f luid,  in  w h i c h  he  ap- 
p l ied  a v e r y  s i m p l e  m e t h o d  for  w h i c h  n o  c o m p l i c a t e d  
a p p a r a t u s  is n e e d e d  a n d  w h i c h  m a k e s  i t  poss ib le  to  ca r ry  
o u t  d e t e r m i n a t i o n s  e v e n  in  q u a n t i t i e s  of f lu id  of less t h a n  
0.1 m l  w i t h  a p rec i s ion  of ± 0.01 M.  I n  a n  a t t e m p t  to  
c o n t r i b u t e  to  t i le  so lu t i on  of t h i s  i n t e r e s t i n g  p r o b l e m  of 
t h e  poss ib le  m o d i f i c a t i o n s  of t h e  o smo t i c  p re s su re  u n d e r  
n o r m a l  a n d  p a t h o l o g i c a l  cond i t i ons ,  I h a v e  s t a r t e d  
p r e l i m i n a r y  s tud ies  of t h e  a q u e o u s  h u m o r  a n d  s e r u m  of 
v a r i o u s  species  of an ima l s ,  a n d  of t he  a q u e o u s  h u m o r  
a n d  s e r u m  of m a n  u n d e r  n o r m a l  cond i t ions .  

E x p e r i m e n t a l  Part .  --  The  m e t h o d  used,  a mod i f i c a t i on  
b y  I~IEDERL a n d  LEVY 9 of t he  w e l l - k n o w n  m e t h o d  of 
]3ARGER, is b a s e d  on  t h e  f ac t  t h a t  in  a c losed s y s t e m ,  in 
w h i c h  t w o  f lu ids  c o n t a i n e d  in  c a p i l l a r y  t u b e s  are  com- 
pa red ,  a m o d i f i c a t i o n  of t h e  p r o p o r t i o n  of t h e  v o l u m e s  
is due  to a d i f fe rence  in  t h e  d i s t r i b u t i o n  of t h e  w a t e r  
v a p o u r  in  t h e  two  so lu t ions .  T h e  t e n d e n c y  of t h e  s y s t e m  
is t o w a r d s  o s m o t i c  e q u i l i b r i u m ,  a n d  t i le  so lu t i on  wi th  
t h e  h i g h e s t  m o l a r i t y  will inc rease  in  v o l u m e  a n d  t h a t  
w i t h  t h e  Iowes t  m o l a r i t y  will dec rease  in v o l u m e  un t i l  
a n  e q u i l i b r i u m  is a t t a i n e d .  

W h e n  t h i s  m e t h o d  is used,  t w o  c a p i l l a r y  t u b e s  are 
f i l led w i t h  t h e  so lu t i ons  in  q u e s t i o n ,  c losed  a t  one  end 
a n d  p l aced  in  a n  o u t e r  t u b e  in  s u c h  a w a y  t h a t  t h e  two 
men i sc i  a re  a t  t h e  s a m e  leve l ;  t h e  p re s su re  in  t h e  ou t e r  
t u b e  is dec rea sed  b y  some  15 m m H g ,  a f t e r  w h i c h  the  

* R. R. ROEPRE and W. A. HETHERINGTON, Amer. J .  Physiol. 
130, 3,10 (19,t0). 

5 E. H. BARANY, Acta physiol, scan& 13, 81 (1947). 
V. E, KINSEY, J. gen. Physiol. 34, 389 (1951). 

7 A. I. SCHAEFFER, Arch. Ophthal. ,  N. Y. 43, 1026 (1950). 
8 I. E. HARRIS, Eye Digest, May 1952. 
a i. B. NIEDERL and 2~. M. LEVY, Science 92, 2384 (1940). 
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t)tlc r en l en lbe r s  t he  recc i l t  o l ) s e r w t t i o n s  b y  I)AV.%ON1% 
who  has  ( tem~mstra ted  a d i f fe rence  of t he  r a t i o s  (if c<m- 
ee t l t r a t i tm  of lfic;tr |)~mates in a( [uetms ht lnl t ) r  aI ld  p l a s m a  
of va r ious  species ()f an ima l s ,  ;tll(l a v a r i a b i l i t y  of t h e  
r a t io  of conce l l t r a t i on  of the  ch lor ides .  T h e  g t l inea -p ig ,  
in pa r t i cu l a r ,  shmvs  a def ic iency  of a n i o n s  (ch lor ides  a n d  
I>icarl>onates) a n d  it is th i s  def ic iency  which  e x p l a i n s  t he  
h y p o t m l y  uf the  aqut , tms  h u m o r  which  m: tkes  i t  poss ib le  
(o m a i n t a i n  a r a t e  of flow ¢>f lhe  e m h ) c u h t r  f luid c o m p a -  
t ib le  wi th  a r e l a t i v e l y  n , r m a l  i n t r a - o c u l a r  p ressure .  

E ,  l ) l :  B I , ; R A R I ) I N I S  

t u b e  is sealed. In tile or iginal  me t lmd ,  tile sys t em was 
t hen  left  to s t a n d  a t  room t e m p e r a t u r e  for 4 days,  a f t e r  
which  t h e  di f ference in level be tween  the  two  menisci  
was  read.  Since, however ,  t he  pr t ,hmged in t e rva l  m a d e  
i t  possible  for t i le f luids to unde r go  chemica l  changes  
which  m i g h t  in f luence  t he  resul ts ,  t he  or ig inal  m e t h o d  
has  been modif ied  by  NII:DI{RL l i l t |  LI'.'VV ill StlCh it why 
t h a t  t he  t ime  requ i red  for equ i l i b r ium is dccrt .ast 'd,  a t  
tile s ame  t i m e  dec reas ing  the  space to be evae tn l t ed  ill 
which  e w t p o r a t i o n  and  osmt)t ic  equ i l i b r ium occur.  

I t  m a y  be  p r e s u m e d  t h a t  t he  vah le  of excha l lgc  ill tilt" 
t ime  t of the  q u a n t i t y  of fluid e v a p o r a t e d ,  m, equa l s  a 
f ac to r  = m i n u s  a q u a n t i t y  which  is inverse ly  proport i<mal  
to  the  vo lume  V+ Expres sed  as it d i f fe ren t ia l  t . t |uat i tm,  
th is  reads :  

dm 7 
dt =+ ~ - V m ,  (I) 

T h e  in t eg ra l  soh t t ion  is:  

a V I" 
+n - -  (I - e) (2) 

7 

Consequen t ly ,  when  all o t h e r  c<>nditi<ms r t 'n la in  lilt, 
same,  decrease  of tile v o h l m e  decreases  tilt, lillle ll0t'th,d 
for an  equ i l i b r ium to be a t t a i n e d .  

In  m y  inves t iga t ion ,  15 m m l l g  was ewtcua ted ,  aft t , r  
vehich t he  s y s t e m  was left  to staIId a t  rot>ill t e m p e r a t u r e  
/.or 12 h ;  a n d  the  d i f ference  in level be t w een  the  two 
menisc i  was  t hen  read.  If  the  two menisci  were a t  tilt, 
s ame  level, tile f luids had  the  s ame  osmot ic  pressur0;  
if not ,  t h e y  were he te ro -osnmt ic .  

Us ing  s l ight  magnificat i<m, one is al)le to  d e m o n s t r a t e  
d i f ferences  of 0.01 3 / ( a b o u t  0.tl6 g N:tCI]IOII ml), 

P r e v i o u s  to  the  t es t s  of the  at|lleOtlS hurnor ,  ;t series <)f 
t e s t s  h a d  been  m a d e  in which  s t a n d a r d  so lu t ions  of Na(.'[ 
of 0 .83% a n d  of 0 .98% were c o m p a r e d ;  the  v ;dues  for 
t h e  a(itxeotls hulllOr were expressed  ixl t e r m s  o f  is(~touicit y 
wi th  soluti<ms of NaCI in m M / k g  I1:(). 

This  me thod ,  which is ve ry  s imple  and  can t)e rel)ealed 
a t  will, m a k e s  i t  p~)ssible It) ca r ry  i)llt d e t t ' r m i n a t i t m s  ill 
q u a n t i t i e s  of aquet)tts h u n m r  u f  less t h a n  O-I ml .  

In  m y  p re sen t  p r e l i m i n a r y  inves t iga t ions ,  l h a v e  
d e t e r m i n e d  t he  <)SlllOtic pressure  (>f l h e  a( lueous hllI l lor  
in some species t)f a n i m a l s  ill r e | a t i tm  tt) t he  t)SlllOtiC 
pressure  of the  se rum.  "['he two fhtids were t a k e n  f rom 
t h e  s ame  an imal ,  a t  p rac t ica l ly  the  same. lllOtlleltt, | n  
t he  Table ,  tile resn] ts  o b t a i n e d  in the  var ious  species 
e x a m i n e d  are given.  

S c r u t i n y  of th i s  t ab l e  revea ls  t h a t  the  h y p e r t o n y  of 
t he  aqueous  h u m o r  ove r  t he  s e r u m  is a cor ts tar t t  f indii ig 
in all  t h e  species e x a m i n e d ,  wi th  the  excep t ion  of gu inea-  
pigs. 

The  /.act t h a t  ill gui t :ea-pigs  the  aqueous  h u m o r  is 
h y p o t o n i c  w i th  r ega rd  to the  plasma, is no t  su rp r i s ing  if 

Ophthalmological  Clistic, Uuivers i l y  o~ Na/>les ( I taly) ,  
J u l y  29, 1957, 

R ia s suu lo  

l+' ; lulore h a  esegui to  d c t c r n l i n a z i o n i  delhi  p re s s ione  
t~snmtic;t de l l 'U .  Actluet~ e siero in a l c u n e  specie a n i m a l i  
col mt,t tulo di NII';III.;RI+ I + I,l,;vY. Ill t l l t t t ;  It; specie  an i -  
nlali h a  r i sc tmtra t t )  semi)re  Illl'ipert<~nia. d e l l ' A c q u e o  
r i spe t to  al siero di c i rca  2 .,/M, 

St)]t;.IIlt<l l i t ' I l l  C;tvia l ' acqt tco & h ,ggern len te  iptltOiliCO 
ill r appo r t t t  al sit 'ro, l . ' a t l tor t !  spit ,ga q u c s t a  eecez ione  
con la deficiel lza di a n t , h i  (chwuri  e b i c a r b o n a l i  r isctm- 
t r a i l  lltql';tcque<+ di e;tvial). 

'" I1. I),+vso,% l'hy+i,dogy o/ Ih<' m'ul, u' aml co'chro+pimd fluids 
r.'hurchill I'~bl; l, 

A C o m p a r i s o n  o f  t h e  E f f e c t  o f  P o t a s s i u m  I o n s  

o n  t h e  M e t a b o l i s m  o f  R e t i n a  a n d  B r a i n  C o r t e x  

S l i c e s  in v i tro  

I t  is genera l ly  "tccept<'d t h a t  p o t a s s h l m  ions ph ty  a n  
ntl l>ortant  rob+ ill t h e  fllllCtJ<)ll;l] l:lltPt;tl)oJisnl <)f llerv,()llS 
t i s sueL l :ur ther  in f t t rmat ion  <Ill lilt+ met : tbo l ic  r e sponse  
t~f iwrvollS tisstle It) illcr++'as0d K ~ conct ' l l t r ; l t io l l  i,~: l/it,-o 
the re fu re  ; lppears  to be t lesirabh. .  

Conlpar i l lg  tilt '  availal>le ev idence  <m lhe  n lo t abo l i s l l l  
<d bra in  cor tex  slices alld I'elill;t ,;~'t vitro, it will bc n o t e d  
t h a t  ;in illcreasc~l et)nct.ntr;lliOll (It" K +" in .ghlcoSe+eOtl- 
r a in ing  salint; b r ings  a b - u t  an  increased  o x y g e n  con-  
sunlpt i<m and  ae r . l l i c  g lycolys is  of i neub : t t ed  b r a i n  
cor tex  slices 'a, whi le  no Sllch resp tmse  ha s  been  o b s e r v e d  
in r e t i n a l .  The  re su l t s  - I  T15RNF14 +'1 al. "t indicate, t h a t  t he  
s a l l w  + t n t , c h a l l i S l l l  ; I . l ) t ) l ies  t o  tilt+ l l l t ) V e l l l e l l t  o f  K b i l l  
l}uth re t i l la  ;tlld |Yl';lill co r t ex  slice.'+,. It is also kllO%vll t h a t  
(hi hIcubglthm rc t ina rt'h'asos etmsidt , rabJe anl t ) l l lHs o f  
a m n m n i a  ~, ill ;t s imi la r  way as t |o  b r a i n  c<wtex slices.  
l - x p e r i m e n t s  were plflflislwd supp twt in  R the  v iew t h a t  
; I I I l l l l t t l l i ; t  f t t l 'n t ; l ! . i t ) l l  {S closely COll l l t !Ct t !d  wi th  ti le ftttlc- 
t i t)hal  mt , tabol i sn l  t) f  relillat ;Is wt!ll as  tff o i l ie r  ncrvot lS 
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