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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 

3000- 

E 

2500. 

2000. 

1500- 

1000- 

500- 

IIO 

O 

o" 

~o li 1; ~2 
Age ( weeks ) 

o. 

O OO 

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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h a l o t h a n e  for pos i t ive  iden t i f i ca t ion  of t he  suscept ib le  
animals .  Se rum C P K  a c t i v i t y  was assayecd b y  t he  coupled 
e n z y m a t i c  m e t h o d  us ing  the  'Mono te s t '  C P K  k i t  suppl ied  
b y  ]Boehringer G M B H ,  Manl lhe im,  W e s t  Ge rmany ,  and  
expressed  as I n t e r n a t i o n a l  U n i t s  pe r  l i t re  of se rum (IU/1) 
a t  30~ 

Results and Conclusions. The  F igure  shows t he  v a r i a t i o n  
of se rum C P K  a c t i v i t y  w i t h  age for t he  7 h a l o t h a n e -  
r e s i s t an t  a n d  3 h a l o t h a n e - s u s c e p t i b l e  pigs. C P K  levels 
r eached  a p e a k  a t  19 weeks  of age in b o t h  groups,  and  
a f t e r  28 weeks t he  levels r e t u r n e d  to  va lues  s imi la r  to  
those  a t  11 weeks  of age. T he  ' n o r m a l '  s e rum CPIZ 
ac t iv i t ies  were 217.3 ~ 23.2 IU/1 and  254.5 ~= 24.5 IU/1 
(mean  -b S.E.M.) a t  11 a n d  28 weeks of age, respect ively .  
There  was no sex difference in se rum C P K  a c t i v i t y  a t  
a n y  age. There  were no  s ta t i s t i ca l ly  s ign i f ican t  differences 
(p 0.05) be tween  t he  C P K  ac t iv i t i es  of t he  r e s i s t an t  and  
suscept ib le  pigs a t  15, 19 and  23 weeks of age, b u t  signifi- 
c a n t  differences were o b t a i n e d  a t  11 a n d  28 weeks of age 
(p < 0.01; S t u d e n t ' s  t- test) .  These  f ind ings  s t rong ly  
ind ica t e  t h a t  age is a m a j o r  fac to r  d e t e r m i n i n g  se rum C P K  
levels in  b o t h  n o r m a l  and  M H  suscep t ib le  pigs alike. 
I n  t he  group of pigs s tud ied  s e rum C P K  a c t i v i t y  r eached  
a peak  va lue  a t  19 weeks of age, a n  age cor re la t ing  well 
w i t h  t h e  per iod  of m a x i m u m  g r o w t h  r a t e  9 and  more  
specif ical ly w i t h  t he  process  of 'musc l ing  '1~ Accord ing  
to H a m m o n d  10, 'musc l ing '  refers to  t he  per iod  of m a x i m a l  
muscle  p ro t e in  a n a b o l i s m  and  increase  in muscle  f ibre 
size. W e  the re fore  infer  t h a t  t he  increase  in se rum C P K  
a c t i v i t y  obse rved  d u r i n g  t he  15 th  to 23rd week  of age in 
t he  p re sen t  s t u d y  is d i r ec t ly  r e l a t ed  to t he  'musc l ing '  
p h e n o m e n o n .  The  increase  in se rum e n z y m e  a c t i v i t y  m a y  
be  i n t e r p r e t e d  as a n  increase  in t he  leakiness  of t he  
ske le ta l  musc le  f ibres d u r i n g  t he  per iod  of m a x i m a l  

muscle  growth .  The  fac t  t h a t  t he  s e rum C P K  levels in t he  
M t I  suscept ib le  pigs are s ign i f i can t ly  e l eva ted  a t  11 a n d  
28 weeks of age c o m p a r e d  w i t h  t he  non-suscep t ib le  
an ima l s  is in a g r e e m e n t  w i t h  t h e  increases  in  C P I (  
a c t i v i t y  obse rved  in DMD a n d  o the r  m y o p a t h i e s  ~ and  
in t he  h u m a n  s y n d r o m e  2. 

F r o m  these  obse rva t i ons  i t  is c lear  t h a t  t h e r e  are 
n u m e r o u s  fac tors  caus ing  n o n  specific increases  in  se rum 
CPIK levels.  However ,  in  t h e  g roup  of pigs s tudied ,  a f te r  
m i n i m i z i n g  these  e x t r a n e o u s  factors ,  we were able  to  
de tec t  those  an ima l s  ca r ry ing  t h e  M H  s y n d r o m e  on t he  
basis  of s ign i f i can t ly  e leva ted  s e rum C P K  levels. 

Zusammenfassung. Infolge Muske l t~ t igke i t  s te ig t  be-  
k a n n t l i c h  der  Crea t in -Phosphok inase -Sp iege l  (CPK) im 
Serum.  Es  wi rd  n u n  eine A b h a n g i g k e i t  des S e r u m - C P K -  
W e r t e s  yore  Al te r  festgestel l t .  Es  is t  d a h e r  wicht ig ,  n i ch t -  
spezif ische U r s a c h e n  eines ges te iger ten  CPK-Spiege l s  
auszuscha l ten ,  ehe eine Diagnose  der  M u s k e l e r k r a n k u n g  
geste l l t  wird.  
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Gastrointest inal  H o r m o n e s  and Neural  Interact ion Within the Central  N e r v o u s  S y s t e m  

Obes i ty  is one  of the  mos t  c o m m o n  n u t r i t i o n a l  d isorders  
in  t he  wor ld  effect ing mil l ions  of ove rwe igh t  people.  
Obes i ty  is a m a j o r  c o n t r i b u t o r  to  h e a r t  diseases. The  
u n d e r l y i n g  cause of obes i ty  is u n k n o w n .  T h e r a p y  of th i s  
d isorder  is genera l ly  u n s a t i s f a c t o r y  desp i te  m o d e r n  
medica l  use of va r ious  drugs,  ope ra t ions  and  t h e  p o p u l a r i t y  
of fad  diets.  The  bas ic  p r o b l e m  for t he  f a t  pe r son  is t h a t  
his  a p p e t i t e  is no t  sa t is f ied u n t i l  tie ha s  consumed  too  
m u c h  food. 

]BEAUMONT 1 n o t e d  t h a t  St. M a r t i n  requ i red  ins t i l l a t ion  
of food in to  t he  u p p e r  g a s t r o i n t e s t i n a l  t r a c t  to  exper ience  
s a t i e t y  f rom hunger .  P a r e n t e r a l  i n j ec t ion  of i n t e s t ina l  
mucosa l  ex t rac t s ,  p r e s u m a b l y  c o n t a i n i n g  soluble  poly- 
pep t ide  hormones ,  caused  depress ion  of h u n g e r  a n d  we igh t  
loss in  r a b b i t s  2. GIBBS e t  al.~, 4 in j ec ted  unfed  r a t s  w i t h  
pur i f i ed  cholecys toki l l in  (CCI4) or t h e  s y n t h e t i c  octa-  
pep t ide  (CCK-OP) wh ich  possesses all b iological  a c t i v i t y  
of t he  en t i re  CCK molecule ;  these  agen t s  evoked  t h e  
s a t i e t y  response.  O t h e r  g a s t r o i n t e s t i n a l  h o r m o n e s  (penta-  
gas t r i n  a n d  secret in)  d id  n o t  s t i m u l a t e  t he  s a t i e t y  
response  in t h e  rats .  FARA et  al. ~ n o t e d  t h a t  CCK induced  
somnolence  in  cats .  S a t i e t y  was evoked  b y  feeding,  
w h i c h  is also k n o w n  to  p roduce  release of g a s t r o i n t e s t i n a l  
ho rmones ,  inc lud ing  CCI(  *. CCK is re leased n o r m a l l y  
w h e n  t h e  u p p e r  sma l l  i n t e s t i n a l  m u c o s a  is exposed  to  
inges ted  fat ,  amino  acids a n d  gas t r ic  ju iceL The  specific 
t a r g e t  a reas  of a s a t i e t y  fac to r  p r o b a b l y  lie w i t h i n  t he  
h y p o t h a l a m u s ,  since d i f fe rent  lesions of t h e  region can  
ins t iga te  or repress  h u n g e r  8, 9. 

The  a im of th i s  i nves t i ga t i on  was to  d e t e r m i n e  electro-  
physio logica l  response  of va r ious  areas  of t he  b r a i n  to  t he  
h o r m o n a l  s a t i e t y  factor .  Cen t ra l  effects of CCK or o the r  
g a s t r o i n t e s t i n a l  h o r m o n e s  can  be  expec t ed  to  resu l t  f rom 
m o d u l a t i o n  of n e u r o n a l  act iv i t ies ,  and  such  ac t ions  m a y  
be  local ized in one or more  b r a i n  s t ruc tu res .  The  p r e sen t  
s t u d y  r ep resen t s  an  in i t i a l  a t t e m p t  to  e luc ida te  t he  
s y n a p t i c  effects of g a s t r o i n t e s t i n a l  h o r m o n e s  in  severa l  
s t ruc tu re s  w i t h i n  t he  b r a i n  wh ich  are  p r e s u m a b l y  in- 
vo lved  in con t ro l l ing  a n d  r egu la t i ng  t h e  appe t i t e .  
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