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s u b s t a n c e  in  t he  sera of u remic  p a t i e n t s  2. P e r h a p s  the  
p roposed  s u b s t a n c e  was p r e s en t  in  our  A f ract ions .  As 
these  were r ich  in sal ts  a n d  of low p H  (Figure  2), we 
d i lu ted  t h e m  cons ide rab ly  before  a d d i n g  t h e m  to t h e  
solut ions  b a t h i n g  t he  t o a d  skins  a n d  tubu le s  ; we hoped  to  
min imize  t he  ' sa l t  effects '  while  r e t a i n i n g  ev idence  of 
i nh ib i t i on  of sod ium t r a n s p o r t ,  as m i g h t  occur  were t h e  
i nh ib i t o r  in i t i a l ly  p r e s e n t  in  h igh  concen t r a t ion .  The  
d i lu ted  A f rac t ion  d id  i nh i b i t  sod ium t r a n s p o r t  in  2 of t he  
4 controls ,  a n d  in all of t h e  6 u remics  tes ted ,  b u t  t h e  
degree of i nh ib i t i on  was c o m m e n s u r a t e  w i t h  t h a t  expec ted  
s imply  on  t h e  basis  of chang ing  t he  osmolal i ty ,  NH4+ 
c o n c e n t r a t i o n  and  decreased  p H  of t he  b a t h i n g  solut ion,  
all  of wh ich  fac tors  are k n o w n  s t rong ly  to  i nh i b i t  ac t ive  
sod ium t r a n s p o r t  6-s. 

I t  m i g h t  be  expec ted  t h a t  m a m m a l i a n ,  a n d  pa r t i cu l a r l y  
renal ,  t i s sue  would  be  more  sens i t ive  to  t he  presence  of the  
p o s t u l a t e d  i n h i b i t o r  t h a n  a m p h i b i a n  tissue. F a r  f rom th i s  
be ing  t he  case, t h e  ex t r ac t s  p roduced  increased  r a t h e r  
t h a n  decreased,  f luid r e a b s o r p t i o n  across t h e  p r o x i m a l  
t u b u l a r  wall. W e  bel ieve t h i s  ref lects  t h e  presence  of 
induced  t i ssue  damage ,  w i t h  r e s u l t a n t  increased  pass ive  
pe rmeab i l i t y ,  r a t h e r  t h a n  an  increase  in ac t ive  sod ium 
t r a n s p o r t .  W e  h a v e  t h u s  been  u n a b l e  to  d e m o n s t r a t e  t he  
presence  of a fac to r  in t he  sera  of u remic  p a t i e n t s  capab le  

of i n h i b i t i n g  sod ium t r a n s p o r t  in  e i the r  t o a d  skin or 
i so la ted  and  per fused  p r o x i m a l  t ubu le s  of t he  r a b b i t  
k idney.  

Zusammen/assung.  Die W i r k u n g  ve r sch iedener  Serum-  
f r a k t i o n e n  y o n  U r g m i k e r n  wurde  m i t  Sephadex-Gel -  
f i l t r a t ion  auf  den  N a t r i u m t r a n s p o r t  a n  der  K r 6 t e n h a u t  
a m  isol ier ten  p r o x i m a l e n  T u b u l u s  yon  K a n i n c h e n  un te r -  
sucht .  E ine  H e m m u n g  des N a t r i u m t r a n s p o r t e s  k o n n t e  
n i ch t  fes tges te l l t  werden.  
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Is T h e r e  a S ing le  Cell  Code for B a c k g r o u n d  Light  

W h e n  record ing  f rom single cells in t he  v i sua l  p a t h -  
ways,  one occas ional ly  e n c o u n t e r s  uni ts ,  p a r t i cu l a r l y  in  
t he  midbra in ,  wh ich  give no  response  to  localized l igh t  
changes  ~, ye t  t h e i r  level  of m a i n t a i n e d  d i scharge  s does 
change  over  t he  l o n g t e r m  in  a cons i s t en t  w ay  w i t h  t he  
l u m i n a n c e  of t h e  e n v i r o n m e n t .  Could these  un i t s  be  
p a r t  of a s y s t e m  wh ich  m o n i t o r s  and  conveys  l u m i n a n c e  
i n f o r m a t i o n  to  ' ana lyse r '  s i tes p e r h a p s  r e l a t ed  to such 
ac t iv i t ies  as pup i l  con t ro l  a n d  a d a p t a t i o n  s t a t e  reference ? 

The  fol lowing obse rva t ions  s u p p o r t  t he  presence  of such  
a coding  sys tem,  a n d  show in t he  m i d b r a i n  how  l u m i n a n c e  
changes  in t he  v isua l  s u r r o u n d  can  be  d e m o n s t r a t e d  as a 
f unc t i on  of m a i n t a i n e d  a c t i v i t y  a t  t he  single cell level. 
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Two midbrain cells with no spatially demonstrable receptive fields, 
but whose rates of maintained activity altered with changes of 
background luminance: A) a cell which increased its discharge rate 
in darkness; B) a cell which decreased its discharge rate in darkness. 
Dark (0.03 cd/m 2) period responses are shown as filled circles; light 
(8 cd/m ~) period responses are shown as open circles. 

Levels  ? 

The  examples  c i ted  are  f rom a m o n g s t  a c u m u l a t i v e  
sample  of nea r ly  300 neu rons  w i t h i n  t he  r a b b i t  mesence-  
p h a l o n  now s tudied.  The  an ima l s  were p r e p a r e d  u n d e r  
l igh t  u r e t h a n e  anes thes i a  (3.3 to  6.0 ml /kg  b o d y  we igh t  
of a 20% so lu t ion  in saline,  a dosage level  found  f rom 
earl ier  work  to  be  no more  d e t r i m e n t a l  to  cell respons ive-  
ness t h a n  ' enc6pha le  isolC techniques) .  Th i s  was  sup-  
p l e m e n t e d  w i t h  3.3 m g / k g  b o d y  w t . / h  of ga l l amine  
t r i e th iod ide  to  p r e v e n t  eye a n d  b o d y  m o v e m e n t s ,  t h e  
a n i m a l  be ing  ar t i f ic ia l ly  respi red  du r ing  t h a t  period.  

The  an ima l s  were s u p p o r t e d  s te reotaxica l ly ,  t h e  
s t i m u l a t e d  eye in each  case be ing  re f rac ted  a n d  f i t t ed  w i t h  
a c o n t a c t  lens to  p r o t e c t  t he  co rnea  f rom d r y i n g  and  to 
b r ing  t h e  r e t i n a  in to  con jugacy  w i t h  t he  57 cm t e s t i ng  
plane.  Sta in less  s teel  microe lec t rodes  (average  res is tance,  
40 megohms)  were i n t r o d u c e d  in to  t h e  super ior  coll iculus 
t h r o u g h  an  aga r  sealed skul l  aper tu re .  Reco rd ing  si tes 
were l a t e r  ver i f ied  w i t h  t he  P r u s s i a n  b lue  reac t ion .  

E a c h  cell was  t e s t ed  for t he  presence  of a spa t i a l ly  
def ined recep t ive  field. The  p a r t i c u l a r  ceils of in t e res t  
here,  however ,  were those  h a v i n g  no  d e m o n s t r a b l e  
recep t ive  field to  t r a n s i e n t  s t imul i ,  b u t  whose  m a i n t a i n e d  
b a c k g r o u n d  a c t i v i t y  would  change  w i t h  t i m e  c o n s t a n t s  
of seconds or even  m i n u t e s  to  d i f fe ren t ia l  levels of back -  
g round  luminance .  

The  F igure  shows t he  t e m p o r a l  h is tor ies  of 2 such  
m i d b r a i n  cells, g iv ing no response  to  spa t i a l ly  l imi ted  
s t imul i ,  b u t  m a r k e d  response  to  changes  of b a c k g r o u n d  
luminance .  I n  g r a p h  A), t h e  m a i n t a i n e d  ac t i v i t y  levels of a 
s t r a t u m  o p t i c u m  cell in  t h e  s u p e r i o r  coll iculus were 
i n t e g r a t e d  over  a l t e r n a t e  10 sec periods,  f i rs t  in  a b r i g h t  
e n v i r o n m e n t  (8 cd/m2), t h e n  in a v e r y  d im e n v i r o n m e n t  
(0.03 cd/m2), a n d  t h e n  in t he  b r i g h t  e n v i r o n m e n t  once 
again.  A cons iderab le  increase  in d a r k  per iod  a c t i v i t y  c an  
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be clearly seen, the  average  change  in ma in t a ined  discharge 
being grea te r  t h a n  6-fold. 

In  g raph  B), the  reverse  code is d e m o n s t r a t e d  wi th  
ano the r  cell (from the  s t r a t u m  gr iseum p r o f u n d u m  layer 
of t he  super ior  colliculus) which  sharp ly  increased its 
ma in t a ined  discharge in t he  b r igh t  e n v i r o n m e n t  above 
and decreased it in t he  d im one. This  reversal ,  a 10-fold 
change in response,  was r epea ted  some 21 t imes  wi th  such 
cons is tency  t h a t  even the  long te rm sinusoidal  dr i f t  3 
inhe ren t  to th is  cell can be seen well r ep resen ted  and in 
phase  a t  b o t h  luminance  levels. 

As r epo r t ed  earlier 4, cer ta in  specia l ty  uni ts  wi th  
sharp ly  localized recept ive  fields have  been found to be 
whol ly  insensi t ive  to changes  of background  luminance,  
even t h rough  con t ras t  reversals.  Yet ,  cen t ra l  cognizance 
of the  sur round luminance  is clearly vi ta l  for purposes  of 
pupi l la ry  control  and  a d a p t a t i o n  s ta te  reference.  Units ,  as 
descr ibed here, however ,  a l though  poor  in spat ia l  defini- 
t ion, do exhib i t  the  b road  in tegra t ive  proper t ies  requi red  
for such luminance  assessments  and thus  appea r  uniquely  
sui ted  to serve such needs.  

Zusammen/assung. Nachweis ,  dass b e s f i m m t e  Zellen im 
visuellen System,  obwohl  sic auf kurze t rans i to r i sche  
Reize n ich t  reagieren,  gleichm~ssig und  langfris t ig auf 
Ande rungen  des Be leuch tungsh in te rg rundes  der  Umge-  
bung  ansprechen.  
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Age Dependent Variation of Serum Creatine Phosphokinase Levels in Pigs 

Recen t l y  m u c h  has been  wr i t t en  abou t  the  mer i t  of 
e levated  se rum crea t ine  phosphok inase  (CPK) ac t iv i ty  in 
d iagnosing  muscle disorders.  The grea tes t  increase in 
se rum C P K  ac t iv i ty  occurs in Duchenne  muscu la r  
d y s t r o p h y  (DMD) while smal l  increases m a y  be observed 
in muscle  a t r o p h y  of neurogenic  origin 1. The anaes the t ic -  
induced  ma l ignan t  h y p e r t h e r m i a  (MH) synd rome  seen 
in man,  a d o m i n a n t - t y p e  inher i ted  subclinical  m y o p a t h y  2 
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Variation of serum CPK activity with age in 7 halothane-resistant 
and 3 halothane-sensitive German Landrace pigs. �9 halothane- 
resistant, n = 7; Q, halothane-sensitive, n = 3. Data are given as 
means j= S.E.lVL for each group of pig. Halothane-sensitive pigs had 
elevated levels of CPK at 11 weeks (t = 2.932, d.f. 8, p < 0.01) and 
28 weeks of age (t = 3.000, d.f. 7, p < 0.01). 

can be de tec ted  by  f inding e levated se rum C P K  levels3. 
Occasionally,  MI t  suscept ible  individuals  m a y  have  
normal  serum C P K  levels ~. The clinically ident ical  MH 
s y n d ro me  in pigs and  the  associated acute  stress s y n d rome  
have  also been corre la ted wi th  e levated  se rum C P K  
levels by  ~vVOOLF et al. 5. The s imi lar i ty  of t he  syndrome  
in m a n  and pigs makes  the  pig a valuable  model  for the  
MH s y n d ro me  and  provides  adequa te  t issue for bio- 
chemical  inves t iga t ion  of t he  basic lesion which  is 
a p p a r e n t l y  in the  skeletal  muscle  3. Consequent ly ,  the  
possibi l i ty  of using serum C P K  levels to de tec t  pre-  
d isposi t ion to the  s y n d ro me  in pigs has  been suggested 5, 6 
t hough  the  l imi ta t ions  were no t  fully recognized then.  
We have  found t h a t  se rum C P K  ac t iv i ty  in b o t h  stress 
suscept ible  and normal  pigs v a r y  enormous lyL  Al though  
stress and exercise raise se rum C P K  levels in b o t h  m a n  
and  pigs, we repor t  here t h a t  unlike m a n  s age is a ma jor  
factor  causing f luc tua t ions  in se rum C P K  ac t iv i ty  in pigs. 

Methods. We measured  serum C P K  levels in 10 pure-  
bred  German  Landrace  pigs, a breed known to  have  a h igh  
incidence of t he  MH syndrome,  be tween  11 and 28 weeks 
of age. There  were equal  n u mb er s  of males  and females.  
The 10 pigs examined  were t aken  f rom 2 l i t ters  selected 
r a n d o m l y  f rom a large herd.  Blood samples  were ob ta ined  
every  4 weeks dur ing  the  11-28 week period.  The pigs 
were housed  in indiv idual  pens  a t  18-24~ and  were fed 
on a s t an d a rd  ra t ion  dur ing  the  whole  period.  Af te r  
28 weeks of age all p ig s  were chal lenged wi th  3 -4% 
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