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Table III. Distribution of HT i~ the sediment and in the supernatant of whole brain and 7 brain regions of Sprague Dawley rats, homo. 
genized in a isotonic medium and centrifuged at 100,000 • g during lh  

Region HT (ng/g fresh tissue) HT (%) 
Sediment a) Supernatant b) a/b Sediment Supernatant 

Cerebel lum 16.1 4- 3.1 (4) 13.2 4- 0.1 (4) 1.3 54.9 45.1 
Pons-medulla 20.8 4- 0.9 (4) 15.0 4- 1.4 (4) 1.3 58.0 42.0 
Hippoeampus 22.6 4- 2.5 (4) 15.9 4- 1.9 (4) 1.4 58.7 41.3 
Cortex 25.4 4- 1.1 (12) 13.9 4- 1.5 (12) 1.8 64.6 35.4 
Striatum 54.7 4- 1.4 (4) 20.1 ~ 8.0 (4) 2.7 73.8 26.2 
Thalamus 128.3 4- 10.6 (6) 46.3 4- 4.5 (6) 2.8 73.5 26.5 
Hypothalamus 200.3 4- 12.3 (6) 56.8 4- 5.1 (6) 3.5 77.9 22.1 
Whole brain 31.2 4- 0.7 (10) 13.6 4- 0.6 (10) 2.3 69.6 30.4 

Homologous regions coming from more than 1 brain were grouped together; cortex, 2 brains; hypothaiamus and thalamus, 4 brains; cere- 
bellum, striatum, hippocampus and pons-medulla, 6 brains. Each value represents the mean • S.E.M. Number of determinations in brackets. 

s tudied,  the  h ighes t  H T  levels are regis tered in the  hypo-  
tha lamus ,  as has also been  d e m o n s t r a t e d  in the  monkey  ~1 
and m a n  12. The concen t ra t ion  of H T  in the  t ha l amus  
takes  second place in impor t ance  except  in the  New 
Zealand whi te  rabbi t .  The  H T  levels of t he  s t r i a t um and  
the  h i p p o c a m p u s  are low and  s imilar  to those  found  in the  
cortex.  Cerebellum, cor tex  and pons -medul la  are poor  in 
t-IT. 

The regional  levels of H T  in tile ra t  are condi t ioned  
b o t h  b y  the  h is t id ine  concen t ra t ion  ~ and  the  his t id ine  
decarboxylase  ac t iv i ty  in each region 13. These 2 para-  
mete rs  are also age-dependen t .  6,10. The regional  d is t r ibu-  
t ion  of the  amine  in o ther  species could p robab ly  be 
de t e rmined  by  the  some factors.  In  the  Fauve  de Bour-  
gogne r abb i t  the  regional  d i s t r ibu t ion  of t t T  could 
correspond to  a pre -s tab i l iza t ion  level, as the  animals  used 
were too young.  

Af ter  homogen iza t ion  of the  bra in  of the  ra t  in an 
isotonic m e d i u m  and  cen t r i fuga t ion  at  105• 70% of 
the  H T  was found in the  s ed imen t  (Table I I I ) .  An 
ident ical  d i s t r ibu t ion  was found  by  SC]-IANB~ERG et al. ~4 
in the  case of serotonin.  In  all areas, t he  H T  con ten t  in the  
s ed imen t  is h igher  t h a n  in the  supe rna t an t .  The ratio,  HT 
concen t ra t ion  in the  s e d i m e n t / H T  concen t ra t ion  in the  
s u p e r n a t a n t  makes  it possible  to  d i f fe ren t ia te  be tween  
the  2 t ypes  of s t ruc tures :  a) cerebellum, pons-medul la ,  
h ippocampus  and  cor tex  in which  the  H T  concen t ra t ion  in 
the  s ed imen t  is less t h a n  twice t h a t  in t he  supe rna tan t ,  
b) s t r i a tum,  t ha l amus  and  h ipo tha l amus  in which  the  HT 
concen t ra t ion  in the  sed imen t  is more  t h a n  twice t h a t  in 
the  supe rna tan t .  

In  t he  cor tex  4 and h ipo tha l amus  1~, HT, like o ther  
b i o g e n i c a m i n e s ,  is found  expecial ly  concen t ra ted  in the  
subt rac t ions  r ich  in nerve  endings.  The analysis  of the  
results  of Table  I I I  shows t h a t  t he  regions r ich  in nerve  
endings  have  a h igher  concen t ra t ion  of H T  in the  sedi- 
ment ,  t he  f rac t ion in which  the  cell organelles are found.  

The presence of the  enzymes  h i s t id inedecarboxylase  16 
and  N-imidazolemethyl t ransferase15 in t he  sediment ,  
t oge the r  w i th  the  fact  t h a t  the  in t raper i tonea l  adminis t ra -  
t ion of 100 mg/kg  of L-histidine, causes a rise in the  levels 
of HT exclusively in th is  f rac t ion ~, suppor t  the  inter-  
p re t a t i on  t h a t  the  H T  dec tec ted  in t he  s u p e r n a t a n t  is 
syn thes ized  by  some of the  s t ruc tures  found in the  sedi- 
ment .  

Resumen. En  las especies es tudiadas  el hipotAIamo es la 
regidn mas  rica en h i s t amina  (HT). E n  la rata ,  la m a y o r  
proporc idn  de H T  se localiza en el sed imento  de los homo-  
genizados en medio  isotdnico cent r i fugados  a 105 •  la 
proporc i6n  de HT en el sed imento  var ia  amp l i amen te  de 
una  regidn a otra.  
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Evidence  for an Adipokinet ic  M e c h a n i s m  in the Ventromedia l  H y p o t h a l a m u s  

Long- t e rm  regula t ion  of feeding appears  to  be con- 
trol led by  adipose t issue metabol i sm.  Ra t s  which  have  
been  art if ical ly f a t t ened  eat  l i t t le  while the  excess fat  is 
being ca tabol ized 1. Conversely,  chronic diabet ics  are 
vigorous eaters  ~,3, poss ib ly  because the i r  fat  s tores are 
a lmos t  to ta l ly  deple ted.  In  normal  animals,  the  circadian 
cycle of l ipogenesis  and  l ipolysis is paral le led by  high and 

low feeding rates,  respec t ive ly  4. The ven t romed ia l  
h y p o t h a l a m u s  (VMH) appears  to  med ia te  these  behavio-  
ral responses:  Af ter  VMFI lesions, ra ts  do no t  ad jus t  food 
in take  appropr ia t e ly  in response  to e i ther  body  n u t r i en t  
reple t ion 5 or deplet ion% These feeding a d j u s t m e n t s  m a y  
be med ia t ed  d i rec t ly  by  local n u t r i en t  t r ansac t ions  
wi th in  the  media l  hypo tha l amus ,  for th is  area of the  
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b r a i n  can  r e t a i n  ~4C label led n u t r i e n t s  to  a g rea te r  e x t e n t  
t h a n  t he  res t  of t he  b r a i n  7. The  fol lowing e x p e r i m e n t  was  
des igned  to  d e t e r m i n e  w h e t h e r  t h i s  r e t e n t i o n  capac i t y  is 
a consequence  of d i f fe ren t ia l  i nco rpo ra t i on  of D-glucose- 
1~C w i t h i n  a l ip id  s u b t r a c t i o n  of t he  med ia l  h y p o t h a l a m u s .  
I f  t h a t  is t h e  case, i t  would  be  conce ivab le  t h a t  feeding 
b e h a v i o r  is con t ro l led  b y  a local ad ipok ine t i c  m e c h a n i s m  
w i t h i n  t he  b ra in .  

Ten  Sprague  Dawley  a lb ino  r a t s  (mean  we igh t  • SD:  
273 • 40 g) h a v i n g  free access to  food and  w a t e r  were 
used. Ha l f  t he  an ima l s  were of each  sex, b u t  since no  
re l iable  differences  were observed  be t w een  t he  2 groups,  
all  d a t a  were pooled.  All  an ima l s  were s t o m a c h  t u b e d  
w i t h  20 ~zC of un i fo rmly  label led  D-glucose-~C in 5 ml  
of 50% w/v  un labe l l ed  D-glucose; 6.5 h la ter ,  all an i ma l s  
were anes the t i z ed  w i t h  N e m b u t a l ;  b r a ins  were r e m o v e d  
and  frozen. V M H  and  l a t e ra l  h y p o t h a l a m i c  (LHA) 
samples  were dissected a n d  weighed  to  0.1 m g  7. Ind iv i -  
dua l  samples  were homogen ized  and  s epa ra t ed  b y  
c o n v e n t i o n a l  e x t r a c t i o n  p rocedures  in to  t r i ch lo roace t i c  
acid (30%) soluble,  c h l o r o f o r m - m e t h a n o l  (2:1 by  volume)  
soluble,  a n d  res idue  f ract ions .  T he  ex t r ac t s  were  evapo-  
r a t e d  to d ryness  and  dissolved in 0.3 ml  of Soluene | 
Af te r  add i t i on  of 3 m l  of sc in t i l l a t ion  cockta i l  (4 g P P O  
and  0.2 g P O P O P  per  l i ter  of to luene  ), each  sample  was 
coun ted  for 50 rain.  

I n  all  f ract ions ,  V M H  r a d i o a c t i v i t y  was h igher  t h a n  
L H A  ac t i v i t y  (Table) (t > 3.90, d] = 9, p < 001 ,  in  all  3 
cases, cor re la ted  t-test) .  F u r t h e r m o r e ,  t he  re la t ive  
increase  in t he  a c t i v i t y  of t h e  V M H  l ipid  f ract ion,  in 

compar i son  to  t he  co r r e spond ing  L H A  ext rac t ,  was 
re l i ab ly  h ighe r  t h a n  t he  co r re spond ing  increases  in  
e i t he r  t h e  acid soluble  or res idue  f r ac t ions  (t > 2.61, 
d/ = 9, p < 0.05, in  b o t h  cases). 

A l t h o u g h  t r a n s l a t i o n  of th i s  d i s t r i b u t i o n  d i f fe ren t ia l  
i n to  a b e h a v i o r a l  cause  is n o t  ye t  possible,  t h e  d i s t i nc t  
m e t a b o l i s m  of t he  V M H  suggests  one un ique  m e c h a n i s m  
w h e r e b y  t he  r egu la t ion  of ene rgy  i n t a k e  m a y  be  ac- 
compl i shed  : Namely ,  local V M H  m e t a b o l i s m  m a y  
para l le l  a cr i t ica l  pe r iphe ra l  process,  poss ib ly  adipose  
t i ssue  me tabo l i sm,  a n d  t h e r e b y  keep accoun t  of l ipogenic  
and  l ipolyt ic  n u t r i e n t  t r a n s a c t i o n s  w i t h i n  t he  body.  Such  
a process  could be  m e d i a t e d  b y  t he  insu l in  sens i t ive  cells 
wh ich  h a v e  been  d e m o n s t r a t e d  to  res ide in the  med ia l  
h y p o t h a l a m u s  s. 

Zusammen/assung. N a c h  perora le r  V e r a b r e i c h u n g  von  
l~C-Glukose k o n n t e  in  den  L ip iden  des v e n t r o m e d i a l e n  
H y p o t h a l a m u s  m e h r  Radioak t iv i t~ i t  nachgewiesen  wet-  
den  als im l a t e ra l en  H y p o t h a l a m u s .  Dies kOnnte  ein 
Hinweis  fiir eine S t e u e r u n g  der  N a h r u n g s a u f n a h m e  fiber 
den  L i p i d m e t a b o l i s m u s  des m e d i a l e n  H y p o t h a l a m u s  
sein. 
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DPM ( :~ SEM)110 mg tissue in TCA, chloroform-methanol and residue 
fractions of ventromedial and lateral hypothalamic brain samples 
and % differences 

Fraction VMH LHA VMH-LHA 
LHA 

xlOO% 

Trichloroacefic acid 498 (~  60) 402 (=L 34) 24.2% (d= 5.8) 
Chloroform-methanol 317 (+  23) 214 (+  12) 48.3% ( ~  8.3) 
Residue 143 (+  8) 115 (+  6) 25.9% (=[=6.7) 
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T h e  Effect of  In trace l lu lar  P o t a s s i u m  Ions  on  Act ive  S o d i u m  Eff lux  in F r o g  S a r t o r i u s  M u s c l e  

The  ion sens i t i v i ty  of sod ium eff lux f rom s t r i a t ed  
muscle  ha s  b e e n  t h e  sub j ec t  of severa l  i nves t iga t ions  1-4. 
The  a c t i v a t i o n  of sod ium o u t w a r d  t r a n s p o r t  b y  ex t e rna l  
p o t a s s i u m  ions is abol i shed  b y  s t r o p h a n t i d i n  4, s 

Whi l e  t h e  effects of e x t e r n a l  N a  +- a n d  K+-ion con- 
c e n t r a t i o n s  on t he  glycoside-sensi t ive  Na+-ex t rus ion  h a v e  
been  s tud ied  in some de ta i l  s , l i t t l e  is k n o w n  so far  a b o u t  
t h e  effect  of i n t e r n a l  K+-ions  on  ac t ive  sod ium eff lux 
f rom muscle.  

Material and methods. Using  pa i r s  of sa r to r ius  muscles  
f rom the  frog Rana temporaria, para l le l  m e a s u r e m e n t s  of 
Na-ef f lux  w i t h o u t  a n d  w i t h  s t r o p h a n t i d i n  were m a d e  and  
t he  dif ference b e t w e e n  t h e  respec t ive  va lues  was t a k e n  to 
give t h e  d a t a  for ac t ive  Na+-eff lux,  T he  e x p e r i m e n t a l  
m e t h o d s  were s imi la r  tp  those  descr ibed  b y  p rev ious  
a u t h o r s  4-6. Muscles were loaded  w i t h  p o t a s s i u m  chlor ide  
b y  i m m e r s i n g  t h e m  for  6 h in  h i g h  p o t a s s i u m - R i n g e r  7, s, 
c o n t a i n i n g  2~Na. T h e r e a f t e r  t h e  muscle  was in i t i a l ly  
equ i l i b r a t ed  ior  20 ra in  in  n o n - r a d i o a c t i v e  so lu t ion  a t  t he  
e x p e r i m e n t a l  t e m p e r a t u r e  of 20~ M e a s u r e m e n t s  of t he  

sod ium eff lux were t h e n  ca r r ied  ou t  over  a pe r iod  of 
45 m i n  a t  %tle e x t e r n a l  K + c o n c e n t r a t i o n s  [K0], g iven  in  
t h e  Figure ,  in  presence  or in  absence  of 10 .5 s t r o p h a n t i -  
din.  The  t i m e  course of t he  changes  in i n t e rna l  p o t a s s i u m  
[Ki], was  o b t a i n e d  f rom muscles  loaded  w i t h  [~K] -  
p o t a s s i u m  chloride,  t he  ~ N a  be ing  a b s e n t  in  t h i s  case. 
The  It(i] of these  muscles  equ i l i b r a t ed  w i t h  t h e  42K-solu- 
t ion  of k n o w n  specific a c t i v i t y  was c o m p u t e d  f rom the  
r a d i o a c t i v i t y  r e m a i n i n g  in t h e  muscle .  I n  add i t i on  t he  
e lec t ro ly tes  were m e a s u r e d  a t  t he  end  of t he  e x p e r i m e n t  
f rom perchlor ic  acid ex t r ac t s  w i t h  she aid of a B e c k m a n  D U  
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