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t e s t e r  werden.  Die Versuche  w u r d e n  bei  84 K a n i n c h e n -  
ne t zhXuten  durchgef t ih r t .  

D a  der  G e d a n k e  nahel ieg t ,  dass  es sich bei  den  P l a sma-  
f a k t o r e n  u m  Pro te ine  hande l t ,  w u r d e n  ve r sch iedene  
P l a smae iwe i s s f r ak t i onen  gepr i i f t  (Alkoho l f rak t ion ie rung  
n a c h  KISTLER-NITSCtlMANN4: Pr / i c ip i ta te  IV, D u n d  B, 
A l b u m i n -  u n d  y-Globul in f rak t ion) .  Mi t  ke ine r  F r a k t i o n  
ge lang  es, eine deu t l i che  b-Welle zu e rha l t en .  H ingegen  
b l ieb  die W i r k u n g  des A H P  n a c h  U l t r a f i l t r a t i o n  e r h a l t e n  
(LIZB 6300 A, m i t t l e r e r  P o r e n r a d i u s  24 ~k). D a m i t  k o n n t e  
das  P lasma-Eiwe i s s  als w i r k s a m e r  F a k t o r  ausgeschlossen  
werden.  D u r c h  10 m i n  E r h i t z e n  des U l t r a f i l t r a t s  au f  
100~ wurde  die A m p l i t u d e  de r  b-Welle u m  ein Dr i t t e l  
verk le iner t .  

U n t e r  den  i ib l ichen 13edingungen gewonnenes  P l a s m a  
u n d  S e r u m  ve r sch i edene r  Gross t iere  (Rind,  Pferd,  
Schwein,  SchaI) erwies sich zun~tchst als wirkungslos .  
K o n t r o l l v e r s u c h e  e rgaben ,  dass  a u c h  K a n i n c h e n -  u n d  
mensch l i ches  P l a s m a  n u r  d a n n  voll  w i r k s a m  sind, w e n n  
das  B l u t  u n m i t t e l b a r  n a c h  de r  A b n a h m e  gekf ihl t  u n d  in 
de r  Ki ih lzen t r i fuge  v e r a r b e i t e t  wird, wie dies b e i m  A H P  
der  Fa l l  war.  Von  d e m  u n t e r  ana logen  B e d i n g u n g e n  ge- 
WOllnenen P l a s m a  a n d e r e r  T i e r a r t e n  war  das  Pferde-  
p l a s m a  in se iner  W i r k u n g  auf  die isolierte K a n i n c h e n n e t z -  
h a u t  d e m  K a n i n c h e n -  bzw. d e m  mensch l i chen  P l a s m a  
gleichwert ig ,  w/~hrend das  E R G  m i t  Schweine-  oder  
R i n d e r p l a s m a  n i c h t  oder  n u r  fiber kurze  Zeit  e r h a l t e n  
wurde ;  der  w i rk same  F a k t o r  des P fe rdep la smas  l a n d  sich 
a u c h  i m  U l t r a f i l t r a t  u n d  erwies  sich bei 30 m i n  Erw/ir-  
m u n g  auI  60~ bzw. 5 m i n  Erw~trmung auf  90~ als 
t h e r m o s t a b i l  (Figur).  

U m  S t 6 r u n g e n  d u r c h  Fibr inausf~t l lung zu ve rmeiden ,  
k a n n  das  P l a s m a  d u r c h  T h r o m b i n z u s a t z  (Topos tas in  
Roche)  nach t r / ig l i ch  de f ib r in i e r t  werden.  Versuche  m i t  

ungek f ih l t em  P l a s m a  sowie m i t  Serum,  das d u r c h  Spon-  
t a n g e r i n n u n g  bei  4 ~ gewonnen  wurde,  e rgaben  Anha l t s -  
p u n k t e  fiir das  A u f t r e t e n  tox i sche r  Subs t anzen ,  die eben-  
falls u l t r a f i l t r i e r b a r  s ind u n d  in k u r z e r  Zei t  das  E R G  
(einschliessl ich de r  n e g a t i v e n  K o m p o n e n t e  P I I I )  i r rever-  
s ibel  aus l6schen  k6nnen .  

Die vo r l i egenden  Ergebn i s se  s ind ein Be i t r ag  zur  
M e t h o d i k  der  i sol ier ten  u m s t r 6 m t e n  W a r m b l f i t e r n e t z -  
h a u t ,  die gegeni iber  d e m  G a n z t i e r v e r s u c h  eine Re ihe  yon  
Vor te i l en  b i e t e t  8. We i t e r e  U n t e r s u c h u n g e n  h a b e n  eine 
I so l ie rung  u n d  Iden t i f i z i e rung  de r  n i e d e r m o l e k u l a r e n  und  
h i t z e b e s t ~ n d i g e n  F a k t o r e n  zum Ziel, die eine u n b e d i n g t e  
Voraus se t zung  fiir das  ~ b e r l e b e n  der  b-Welle in  de r  iso- 
l i e r t en  u m s t r 6 m t e n  K a n i n c h e n n e t z h a u t  b i lden  s. 

Summary. T h e  b-wave in t he  e l e c t r o r e t i n o g r a m  of t he  
i so la ted  r e t i n a  of t he  r a b b i t  can  be  comple t e ly  p re se rved  
b y  a d d i t i o n  of p l a s m a  to t he  per fus ing  fluid. The  p l a s m a  
fac to r  is a n o n - p r o t e i n  (hea t -s tab le ,  molecu la r  size < 24~) ,  
and  was  found  in  the  p l a s m a  of r abb i t ,  man ,  a n d  horse.  
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O s m o t i c  R e m e d i a l  and O s m o t i c  Sensi t ive  
Mutants  of Schizosaccharomyces pombe 

I n  a p rev ious  p u b l i c a t i o n  I descr ibed th r ee  m u t a n t s  of 
t he  f ission yeas t  Schizosaccharomyces pombe which  requi re  
h igh  c o n c e n t r a t i o n s  of p o t a s s i u m  for g r o w t h  1. F u r t h e r  
i nves t iga t ions  of these  s t r a in s  showed t h a t  t h e i r  m u t a -  
t i ona l  defect  could  also be  cor rec ted  b y  growing  t h e m  on 
med ia  c o n t a i n i n g  t l igh c o n c e n t r a t i o n s  of glycerol  or  glu- 
cose. I n  o rder  to  show t h a t  t h i s  effect  is no t  r e s t r i c t ed  to 
a specific gene, a n  a t t e m p t  was  m a d e  to  isolate  add i t i ona l  
m u t a n t s  e x h i b i t i n g  t he  same  p rope r ty .  HAWTHORNE a n d  
FRIIS ~ r ecen t ly  p u b l i s h e d  a r epo r t  in  wh ich  t h e y  des- 
cr ibed ana logous  m u t a n t s  in  Saccharomyces which  t h e y  
cal led osmot ic  remedia l .  I n  t h e  p re sen t  c o m m u n i c a t i o n  
t he  g r o w t h  b e h a v i o u r  of osmot ic  r emed ia l  m u t a n t s  of S. 
pombe will be  repor ted .  I n  addi t ion ,  ev idence  for t he  
ex is tence  of a new  class of m u t a n t s ,  cal led osmot ic  sensi- 
t ive ,  in  S. pombe will  be  p resen ted .  

Material and methods. T he  s t r a ins  of S. pombe used in 
th i s  s t u d y  were t he  wild t y p e  975, t he  m u t a n t  972-G-41, 
a n  a rg in ine  r equ i r ing  m u t a n t  975-NG-24 and  a n  aden ine  
r equ i r ing  m u t a n t  975-NG-I  11 b o t h  of wh ich  were induced  
b y  1 - m e t h y l - 3 - n i t r o - l - n i t r o s o g u a n i d i n e  (NG) a n d  isola ted 
b y  t he  2-deoxyglucose m e t h o d  3. T he  NG- induced ,  os- 
mot ic - sens i t ive  m u t a n t  975-OS-5 was i so la ted  f rom a 
m u t a g e n i z e d  suspens ion  of wild  t y p e  cells wh ich  were 

f i rs t  p l a t ed  on Y E G  m e d i u m  s a n d  repl ica  p l a t ed  on  syn-  
t h e t i c  m i n i m a l  4 p la t e s  s u p p l e m e n t e d  w i t h  20% (v/v) 
glycerol  on wh ich  osmot ic -sens i t ive  m u t a n t s  are  s t rong ly  
i n h i b i t e d  in g rowth .  The  g r o w t h  of t h e  cells was  followed 
b y  m e a s u r i n g  t h e  opt ica l  dens i t ies  of 6 ml  suspens ions  in 
m e t a l - c a p p e d  t e s t  t ubes  s h a k e n  a t  30 ~ w i t h  a L u m e t r o n  
co lo r imete r  equ ipped  w i t h  f i l ter  650. E x p o n e n t i a l  genera-  
t i on  t imes  were d e t e r m i n e d  f rom semilog plots  of t h e  t ime-  
course  of the  opt ica l  densi t ies .  

Results. The  effect  of added  glycerol  a n d  glucose to  the  
s y n t h e t i c  m i n i m a l  m e d i u m  on t he  g r o w t h  of t he  osmot ic  
r emed ia l  m u t a n t  972-G-4 is shown  in  F igure  1. The  
g r o w t h  of the  cells in glycerol  or glucose c o n t a i n i n g  med ia  
s t a r t s  a f t e r  a r e l a t ive ly  long lag per iod  a n d  proceeds  ex- 
p o n e n t i a l l y  a t  a r a t e  c o m p a r a b l e  to  t h a t  of t he  wild t y p e  
in s y n t h e t i c  m i n i m a l  med ium.  A n  increase  in  t he  osmo- 
l a r i t y  of t he  m e d i u m  resu l ted  in a decrease  of t h e  lag 
per iod.  Tes ts  were also m a d e  to d e t e r m i n e  t he  g r o w t h  
fac to r  r e q u i r e m e n t  of th i s  m u t a n t .  However ,  none  of the  
s t a n d a r d  amino  acids, v i t amins ,  pu r ines  a n d  py r imid ine s  
used in these  t e s t s  fulfi l led i ts  r e q u i r e m e n t  e i t he r  s ingly 
or  in  c o m b i n a t i o n .  
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The  fac t  t h a t  i t  was  possible  to  isolate  a n u m b e r  of dif- 
f e ren t  a u x o t r o p h i c  m u t a n t s  wh ich  are also osmot ic  reme-  
dial,  shows t h a t  t he  osmot ic  r emed ia l  p r o p e r t y  is no t  
r e s t r i c t ed  to a specific gene. Two of these  m u t a n t s ,  t he  
a rg in ine - requ i r ing  s t r a i n  975-NG-24 a n d  t he  aden ine-  
r equ i r i ng  s t r a in  975-NG-111 were selected for more  ex- 
t ens ive  g r o w t h  tests .  F igure  2 shows a compar i son  of t he  
g r o w t h  b e h a v i o u r  of t he  wild t y p e  s t r a in  975 a n d  t he  
osmot ic  r emedia l  m u t a n t  975-NG-24 in s y n t h e t i c  mini-  
m a l  m e d i u m  a n d  in t he  same m e d i u m  s u p p l e m e n t e d  w i t h  
arginine ,  as well  as t h e i r  g r o w t h  in med ia  con ta in ing  h igh  
c o n c e n t r a t i o n s  of p o t a s s i u m  chloride,  a m m o n i u m  sul- 
p h a t e  or  glycerol. I n  F igure  3 t he  g rowth  of t he  m u t a n t  
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Fig. 1. The effect of high concentrations of glycerol and glucose on 
the growth ol the osmotic remedial mutant 972-G-4 of S. pombe. 
�9 synthetic minimal medium; D, synthetic minimal medium sup- 
plemented with 5% (v/v) glycerol; m, 10% (v/v) glycerol; A, 20% 

(w/v) glucose. 
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Fig. 2. The effect of high concentrations of potassium chloride, am- 
monium sulphate and glycerol on the growth of the wild type strain 
975 (above) and the arginine requiring, osmotic remedial mutant  
975-NG-24 (below) of S. pombe. �9 synthetic minimal medium; e ,  
minimal medium + arginine, 100/zg/ml; ~, minimal medium + 0.5 M 
KC1; A, minimal medium q- 0,75 M KC1; ~,  minimal medium + 10 % 
(v/v) glycerol; m, minimal medium + 5% (w/v) ammonium sulphate. 

975-NG-111 in s y n t h e t i c  m i n i m a l  m e d i u m  a n d  m i n i m a l  
m e d i u m  s u p p l e m e n t e d  w i t h  aden ine  a n d  m i n i m a l  m e d i u m  
s u p p l e m e n t e d  w i th  glycerol  or  glucose is shown.  The  
g r o w t h  b e h a v i o u r  of these  two m u t a n t s  is qu i t e  s imi la r  
to  t h a t  of t he  m u t a n t  975-G-4. T h e i r  g r o w t h  r a t e  is pro-  
p o r t i o n a l  and  t he  d u r a t i o n  of t he  lag per iod  inve r se ly  
p r o p o r t i o n a l  to  the  o s m o l a r i t y  of the  med ium.  The  re- 
sui ts  of t e s t s  for t he  occur rence  of r e v e r t a n t s  in  t he  grow- 
ing cu l tu res  were in all  cases nega t ive .  

F igure  4 shows a compar i son  of t he  re la t ive  exponen-  
t i a l  gene ra t i on  t imes  of ceils of t he  wild t y p e  s t r a i n  975 
a n d  t he  osmot ic - sens i t ive  m u t a n t  975-OS-5 in  s y n t h e t i c  
m i n i m a l  m e d i u m  s u p p l e m e n t e d  w i t h  va r ious  concen t r a -  
t ions  of glycerol.  The  s t rong  i n h i b i t o r y  effect  of h i g h  con-  
c e n t r a t i o n s  of glycerol  on  t h e  g r o w t h  of th i s  m u t a n t  
c lear ly  d i f fe ren t ia tes  i t  f rom the  p a r e n t  s t ra in .  A d d i t i o n a l  
p r e l i m i n a r y  ev idence  ind ica tes  t h a t  the  g r o w t h  of osmot ic  
sens i t ive  m u t a n t s  in  glycerol  c o n t a i n i n g  m e d i a  is s t imu-  
la ted  b y  y e a s t  ex t rac t .  

Discussion. The  resu l t s  o b t a i n e d  in th i s  s t u d y  show 
t h a t  t h e  m u t a t i o n  in t he  s t r a i n  972-G-4 p r o b a b l y  d id  no t  
resu l t  in  a defec t  in  t he  p o t a s s i u m  t r a n s p o r t  s y s t e m  as 
was sugges ted  in t he  p rev ious  p u b l i c a t i o n  1. The re  is 
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Fig. 3. The effect of high concentration of glycerol on the growth of 
the adenine requiring, osmotic remedial mutant  975-NNG-111 of S. 
pombe. �9 synthetic nlinimal nledium; e ,  minimal medium + ade- 

nine, 100/*g/inl; D, minimal medium + 20% (v/v) glycerol. 
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Fig. 4. The effect of glycerol on the growth of the osmotic sensitive 
mutant 975-OS-5 (e) and the wild type strain 975 (�9 of S. pombe 
expressed in relative exponential generation times as a function of the 

glycerol concentration in synthetic minimal naedium. 
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reason to believe t h a t  even t hough  its g rowth  factor  re- 
qu i r emen t  could no t  be de te rmined ,  th is  s t ra in  belongs to 
the  same physiological  class of m u t a n t s  as do the  s t ra ins  
975-NG-24 and 975-NG-111 which cor respond to  the  
def ini t ion given for osmotic  remedia l  m u t a n t s  2. 

I t  is a s sumed  t h a t  the  t r ans fe r  of osmotic  remedial ,  
m u t a n t  cells into media  conta in ing  high concen t ra t ions  of 
glycerol or glucose causes the  ac t iva t ion  of a mu ta t iona l ly  
al tered,  inact ive  enzyme.  NOSA~I and TANFORD 5 have  
shown t h a t  fi-lactoglobulin, in concen t ra t ed  solut ions of 
e thy lene  glycol, t ends  to unfold, t hus  exposing its hydro-  
phobic  bu t  no t  the  pep t ide  groups to  the  solvent .  This  
t y p e  of unfolding,  induced by  glycerol, could account  for 
the  ac t iva t ion  of the  osmotic  remedia l  enzyme if one as- 
sumes  t h a t  the  amino acid r ep l acemen t  in its po lypep t ide  
chain resul ted  in a more  compac t  s t ruc ture  which  pre- 
cludes ca ta ly t ic  ac t iv i ty .  The  m u t a n t  enzyme  of osmotic  
sensi t ive s t ra ins  could undergo a similar change in concert- 

t r a t ed  glycerol solutions. Bu t  in this  case the  unfolding 
is accompanied  by  a reduc t ion  of act ivi ty .  

Zusammenfassung. Das W a c h s t u m s v e r h a l t e n  zweier 
Klassen von M u t a n t e n  der  Spal thefe  Schizosaccharomyces 
pombe in Medien hoher  Osmolarit/~t wird beschrieben.  
Das W a c h s t u m  der  einen Mutan tenk lasse  wird in solchen 
Medien gef6rder t  und das der  andern  gehemmt .  

R. MEGNET 
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Adrenergic and Choliner~ic Axons  in the Mouse 
Iris 

In  the  d i la tor  pupillae,  which  was former ly  regarded  as 
pure ly  sympa the t i ca l l y  innerva ted ,  a dense ne two rk  of 
cholinergic fibres has  recent ly  been  d e m o n s t r a t e d  l& 
Moreover,  the  adrenergic  and  cholinergic fibres could be 
shown to run  concomi tan t ly  in the  Schwann  cell s t rands  
of the  au tonomous  ground-plexus ,  demons t r a t i ng  mor-  
phological  founda t ions  for a per iphera l  in te rac t ion  be- 
tween  the  two types  of vege ta t ive  nerves  1,2. The observa-  
t ion t h a t  the re  is generally only one adrenergic  fibre in 
each s t r and  of Schwann  cells in the  mouse iris 3,4 has 
opened  a s imple way  of demons t r a t i ng  di rec t ly  to w h a t  
ex t en t  adrenergic  nerve  fibres are accompanied  by  non-  
adrenergic  axons.  

Mouse iris, whole mount. Methylene blue stain. Virtually every 
strand of the ground-plexus contains two or more varicose axons. 

x 1250. 

The adrenergic  fibres were d e m o n s t r a t e d  in whole- 
moun t s  of the  mouse iris wi th  the  fluorescence t echn ique  
of FALCK and  HILLARP s, of. also 2. The to ta l  n u m b e r  of 
axons  in the  iris was shown wi th  methy lene  blue s ta in-  
ing2, 6. 

I t  was conf i rmed tha t ,  in the  mouse,  the  ma jo r i t y  of 
the  Schwann  cell s t r ands  of the  d i la tor  region con ta ined  
only  one adrenergic  axon  (cf. 3,,). In  the  me thy lene  blue 
stainings,  mos t  of these s t rands  conta ined  several  beaded  
axons  (Figure) while only  a few isolated axons could be 
seen. Care m u s t  be t aken  to ensure perfect  s taining,  since 
o therwise  t he  axons  will e i ther  be obscured by  non-  
specific s ta in ing  of the  Schwann  cells, or none a t  all or 
only one axon  will appear  in the  Schwann  cell s t rands .  

Since there  is no reason to believe t h a t  sensory  fibres 
run in the  vege ta t ive  ground-plexus  in any  s ignif icant  
number ,  the  resul ts  excel lent ly  corrobora te  the  earlier 
f inding of concomi t an t  adrenergic  and  cholinergic fibres 
in the  iris 1,2,7. 

Rdsumd. P a r  la compara i son  ent re  la somme to ta le  des 
fibrilles nerveuses  et  celle des fibres adr6nergiques des 
cellules de Schwann  de l 'iris de la souris, il se conf i rma 
que les f ibres adr6nergiques et  cholinergiques te rmina les  
sont  ici en grande  par t ie  concomi tan tes .  
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