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Effect on Food Intake in the Pig of Heating and Cooling the Spinal Cord  

I n t e r a c t i o n s  be twe en  b o d y  t e m p e r a t u r e  a n d  food 
i n t a k e  are poor ly  unde r s tood .  E v i d e n c e  wh ich  s u p p o r t  s 
t h e  idea t h a t  food i n t a k e  can  be  in f luenced  b y  the  t e m p e r -  
a t u r e  of t he  p reop t i c  region of t h e  h y p o t h a l a m u s  was 
p r o v i d e d  b y  t h e  s tud ies  of ANDERSSON et  al. 1,2 who  
r epo r t ed  t h a t  h e a t i n g  th i s  region in  t h e  goa t  r educed  food 
in take ,  wh im cooling increased  cons um pt i on .  These  
o b s e r v a t i o n s  p rov ide  s u b s t a n t i a l  ev idence  for t h e  
t h e r m o s t a t i c  t h e o r y  of BROBXCK ~'4, b u t  in  s u b s e q u e n t  
s tud ies  effects  oppos i te  to  t hose  n o t e d  b y  ANDERSSON 
e t  al. z,~ h a v e  b e e n  observed .  Food  i n t a k e  was r educed  
w h e n  t he  h y p o t h a l a m u s  was cooled a n d  increased  w h e n  
i t  was  w a r m e d  in t he  r a t  s, e a n d  in t he  p igL  Since h e a t i n g  
or  cool ing t h e  h y p o t h M a m u s  affects  b o d y  t e m p e r a t u r e  as 
well  as food i n t a k e  s , one poss ib i l i ty  wh ich  has  been  
sugges ted  7 is t h a t  in  some species e x t r a h y p o t h a l a m i c  
core  t e m p e r a t u r e  recep tors  m a y  over r ide  t h e  s ignal  
p r o d u c e d  b y  changes  in  h y p o t h a l a m i c  t e m p e r a t u r e .  
T h u s  t h e  fall  in  deep  b o d y  t e m p e r a t u r e  d u r i n g  h e a t i n g  of 
t h e  h y p o t h M a m u s  m a y  p r ov i de  t h e  s t imu lus  for ex t ra -  
h y p o t h M a m i c  t e m p e r a t u r e  sensors  wh ich  in t u r n  m e d i a t e  
a n  increase  in food in take .  The  sp ina l  cord  is one ex t ra -  
h y p o t h a l a m i c  s i te  for  wh ich  t h e r m a l  s ens i t i v i t y  has  been  

~ l e m o n s t r a t e d ,  a n d  i ts  i m p o r t a n c e  in t e m p e r a t u r e  regula-  
t i on  ha s  b e c o m e  inc reas ing ly  e v i d e n t  in  r ecen t  years  9,10. 
The  p r e s e n t  s t u d y  e x a m i n e d  w h e t h e r  changes  in t e m p e r -  
a t u r e  i nduced  local ly in  t he  sp ina l  cord  in f luenced  food 
in take .  

Method. The  a p p a r a t u s  was s imi la r  to  t h a t  descr ibed  
p rev ious ly  7. The  pig  was p rov ided  w i t h  a ha rnes s  so t h a t  i t  
could  be  l i gh t ly  r e s t r a i n e d  in a m e t a l - f r a m e  stall .  A n  8 cm 
squa re  p l a t e  m o u n t e d  on  a p a n e l  was  pos i t ioned  in f r o n t  
of t he  p ig  a t  s n o u t  h e i g h t  (30 cm). P ressu re  on  t h e  p l a t e  
a c t i v a t e d  a solenoid w h i c h  al lowed 2.2 g m  of pel le ts  
to  fal l  i n to  a p a n  pos i t ioned  b e n e a t h  t h e  response  
p la te .  E a c h  response  was rewarded ,  a n d  t h e  pigs were 
al lowed to  work  u n t i l  su l fa ted  once pe r  day.  No supple-  
m e n t a r y  feeding was given.  The  c r i te r ion  for s a t i a t i on  was 
t h a t  t he  pig  lay down,  wh ich  h a p p e n e d  usua l ly  a f t e r  
60 rain.  The  a p p a r a t u s  was  p laced  in a t e m p e r a t u r e -  
con t ro l l ed  room m a i n t a i n e d  a t  24 -4- 0.5~ Measur ing  
a n d  con t ro l  e q u i p m e n t  were loca ted  ou t s ide  t he  room.  

Seven  pigs of t h e  Large  W h i t e  b reed  aged b e t w e e n  6 
a n d  10 weeks a n d  weigh ing  11 to  ~7 kg  were  used.  T h e y  
were a d a p t e d  to  t h e  ha rnes s  a n d  r e s t r a in t ,  t h e n  t r a i n e d  

t o  work  for  food r e in fo rcemen t .  A n a e s t h e s i a  was  induced  
w i t h  H a l o t h a n e  fol lowing p r e t r e a t m e n t  w i t h  phencyc l id ine  
h y d r o c h l o r i d e  (Sernylan) .  D u r i n g  surgical  procedures ,  
wh ich  were car r ied  ou t  u n d e r  s ter i le  condi t ions ,  t h e r m o d e s  
cons i s t ing  of a doub le  loop of 2 m m  O.D. p o l y e t h y l e n e  
t u b i n g  were i n se r t ed  in to  t he  ep idura l  space of t h e  ver te -  
b ra l  cana l  at:  T~0 a n d  p u s h e d  rostral ly ,  to  C 1 w i t h  t he  
pos i t ion  checked  rad iograph ica l ly .  A b l i n d - e n d e d  c a t h e t e r  
w h i c h  accep ted  a t h e r m o j u n c t i o n  was  also in se r t ed  
a longside  t h e  t h e r m o d e .  4 days  were a l lowed for recupera -  
t i on  f rom surgery,  a n d  o b s e r v a t i o n s  were t h e n  m a d e  
w i t h i n  2 weeks  to  ensure  t h a t  t i le  pos i t ion  of t he  t h e r m o d e  
d id  no t  change  app rec i ab l y  as t he  pig  grew. E a c h  week  t h e  
t h e r m o d e  over  t h e  sp ina l  cord  was cooled to  10 ~ d u r i n g  
one t e s t  a n d  h e a t e d  to  43 ~ d u r i n g  a n o t h e r  t e s t  b y  per fu-  
sion of w a r m  or cold fluid.  On t he  r e m a i n i n g  days  t i le  
t e m p e r a t u r e  of t h e  t h e r m o d e  was no t  changed .  

Results and discussion. A n  e s t i m a t e  of t he  r a t e  of increase  
of food i n t a k e  over  t i m e  was o b t a i n e d  b y  f i t t i ng  a regres-  
s ion l ine  to  t h e  con t ro l  d a t a  b y  t h e  m e t h o d  of l eas t  
squares ,  The  r a t e  of increase  was 24.5 g /day.  T he  d a t a  
were ana ly sed  for i n d i v i d u a l  pigs  a n d  for  t he  g roup  
b y  f ind ing  t h e  di f ference b e t w e e n  con t ro l  t e s t s  a n d  t r ea t -  

meri t  t e s t  or b y  o b t a i n i n g  t he  di f ference in  food i n t a k e  
d u r i n g  t r e a t m e n t  f rom t h e  p ig ' s  r a t e  of increase.  I n  e i the r  
case, no  effect  of sp ina l  t e m p e r a t u r e  on  food i n t a k e  was 
noted .  An  ana lys i s  of va r i ance  s imi la r ly  fai led to  revea l  
a n y  s ign i f i can t  effects. 

S p i n a l  cord  t e m p e r a t u r e  does inf luence  r e s p i r a t o r y  
f r e q u e n c y  n,  pe r iphe ra l  b lood  f low 12, oxygen  c o n s u m p -  
t ion  13, a n d  t h e r m o r e g u l a t o r y  b e h a v i o u r  14 in  t h e  pig. T h u s  
t he  absence  of a n  effect  of sp ina l  cord  t e m p e r a t u r e  on  
food i n t a k e  c a n n o t  be  a t t r i b u t e d  to  a genera l  un re spons ive  2 
hess in  t h i s  species. SPECTOR a n d  CORMAR~CHE 15 r epo r t ed  
t h a t  cooling t he  sp ina l  cord h a d  l i t t l e  effect  on  food i n t a k e  
in t he  dog whi le  w a r m i n g  decreased  in take .  I n  t he  ra t ,  
GIN, YIN a n d  CHAI ~s found  t h a t  h e a t i n g  t h e  cord  decreased  
food i n t a k e  a n d  cool ing t he  cord inc reased  it. These  
resu l t s  on  w a r m i n g  a n d  cool ing t h e  cord  are cons i s t en t  
w i t h  t he  p ropos i t i on  t h a t  sp ina l  sensors  a ccoun t  for t h e  
changes  in food i n t a k e  d u r i n g  t h e r m a l  s t i m u l a t i o n  of t he  
h y p o t h a l a m u s  in some speciesS-L I t  is d i f f icul t  to  
reconci le  these  resu l t s  on  h e a t i n g  t h e  cord  w i t h  those  of 
t he  p r e sen t  s tudy ,  a n d  a l t h o u g h  t h e  resu l t s  on  cool ing 
t he  cord  are  cons i s t en t  in  b o t h  dog a n d  p ig  t h e y  differ  
f rom those  in t he  ra t ,  I t  is poss ible  t h a t  t h e  p r e s e n t  
resu l t s  m a y  h a v e  been  inf luenced  b y  t he  use of pigs wh ich  
were  growing  r ap id ly  as opposed  to  a d u l t  dogs and  rats ,  
b u t  food i n t a k e  of pigs of t he  same  age a n d  r a t e  of g r o w t h  
is in f luenced  b y  t h e r m a l  s t i m u l a t i o n  of t h e  h y p o t h a l a m u s  v. 
The  p r e sen t  resu l t s  offer  no  s u p p o r t  for  t he  idea  t h a t  
e x t r a h y p o t h a l a m i c  t e m p e r a t u r e  sensors  loca ted  in t he  
sp ina l  cord  inf luence  food i n t a k e  in t he  pig. 

Rdsumd. Le r 4 c h a u f e m e n t  ou le r e f ro id i s sement  du  
co rdon  m6dul la i re  du  p0rc  p a r  per fus ion  des t h e r m o d e s  
i n t r a v e r t 6 b r a l e s  avec  u n  f luide t i6de ou froid ne  change  
pus  la q u a n t i t 6  de i lour r i tu re  consomm6e ;  ceci 61imine le 
r61e des enreg i s t reurs  v e r t 4 b r a u x  de t e m p 6 r a t u r e  en  t a u t  
que  m4d ia t eu r s  de la c o n s o m m a t i o n  de n o u r r i t u r e  chez 
ce t t e  esp6ce. 
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