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ACTH-like and ~-MSH-like immunoreacti- 
vity have been reported by  several groups to 
be present in the arcuate nucleus of rat hypo- 
thalamus (cf. Watson and Akil, unpublished 
observations; Pelletier and Dube, 1977;  Jaco- 
bowitz  and O'Donnohue,  1977 ; Watson et al., 
1978).  Reports  of  these several groups are 
remarkably consistent in that  a single major 
cell group was reported to be  found in the  
arcuate nucleus, with a few cells scattered out  
laterally and with the fiber system projecting 
throughout  hypothalamus,  amygdala, nucleus 
accumbens,  ventral-lateral septum, periven- 
tricular thalamus, periaqueductal  grey and 
caudally to the level of the locus coeruleus. 
A few studies have demonstrated the 
occurence of  ACTH-like immunoreactivity or 
a-MSH-like immunoreactivi ty with ~-endor- 
phin (~-END), ~-lipotropin (~-LPH) or a 16K 
fragment of  the endorphin-ACTH precursor 
within the same arcuate neurons (cf. Watson 
et al., 1978).  From these reports it has 
become clear that  immunoreactive portions of 
the 31K pro-opiocortin precursor (Mains et 
al., 1977) occur within the same cells in brain 
as they do in the anterior and intermediate 
lobe of  pituitary. In the course of  evaluating 
this hypothesis we have discovered a second 
set of  ~-MSH positive cells outside of  the 
arcuate nucleus in rat hypothalamus.  These 
cells are not  positivie for ~-END or ~-LPH. 

Four  different a-MSH antisera were ob- 
tained from Dr. E. Weber, Ulm, Germany, and 
from Immunonuclear,  Stillwater, Minnesota 
(No. 373, 378, 379). All of  these antisera 
were blocked b y  1 pM a-MSH, none were 

blocked by  1 pM ACTH 1-24, 17-39 or 1-39, 
~-END or ~-LPH. ~-END antisera and ~-LPH 
antisera were a kind gift of Drs. R. Mains and 
B. Eipper, University of  Colorado. These anti- 
sera were total ly blockable with 1 gM of the 
appropriate peptide but  were not  blockable 
with ACTH or a-MSH. After heavy colchicine 
pretreatment (75/~g, i.c.v.) the rats were 
processed for immunohistochemistry as 
described elsewhere (Watson et al., 1978),  and 
were sacrificed at 48 h. 4 #m frozen serial sec- 
tions of  rat were incubated in a sequential 
fashion with ~-MSH and ~-END or /~-LPH. 
These very thin sections allow us to cut 
through many cells 3-4 times, permitting 
multiple stains of  a given cell on adjacent 
sections. 

As reported elsewhere, fl-END cells and 
~-LPH cells are only seen in the arcuate 
nucleus (cf. Watson et al., 1978). In serial 
4 pm sections ~-MSH immunoreactivity was 
also detected in arcuate cells. By careful 
analysis of  photographs of  the entire arcuate 
area in these serial sections, it is possible to 
account  for every a-MSH immunoreactive cell 
and every ~-END and ~-LPH cell, as con- 
taining all three peptides (Watson and Akil, 
unpublished observations). We now report  
t h a t  in an analysis of  other areas of  those 
same serial sections, a-MSH cell bodies were 
seen outside of  the arcuate nucleus bu t  were 
not  positive for ~-END or ~-LPH. In the case 
of  both  sets of  cell bodies,  the histochemical 
demonstrat ion could be consistently and com- 
pletely blocked by  l gM ~-MSH. Fig. 1 
demonstrates that  ~-MSH cells could be seen 
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Fig. 1. Dorsal/third ventricular region in rat hypothalamus. Panel A shows a-MSH positive cells spreading loosely 
from the third ventricle laterally out into the zona incerta and toward the fornix. The single asterisk marks the 
third ventricle, the double asterisk marks a reference vessel (magnification ×240). Panel B is taken from a section 
4 pm later, using H-END antiserum, demonstrating that no immunoreactivity was visible in the a-MSH cells seen 
in Panel A. In none of the cells outside of arcuate could H-END or ~-LPH be detected (x 240). 

near  the  t o p  of  the  th i rd  ventr ic le .  This  cell 
g roup  con t inues  o u t  in to  the  zona  incer ta ,  
d o w n  t o w a r d  the  fo rn ix ,  on  in a ven t ro la te ra l  
fash ion  t o w a r d  the  lateral  h y p o t h a l a m i c  
sulcus and  the  inser t ion  o f  the  op t ic  t rack .  
This  r a the r  large n u m b e r  o f  loose ly  packed  
cells was phys ica l ly  separa te  f r o m  the  a rcua te  
sy s t em and  was n o t e d  to  be  cons i s t en t ly  
p resen t  in all rats  s tudied .  Using these  same 
fou r  ant isera,  f ibers  could  be  d e m o n s t r a t e d  in 
h i p p o c a m p u s  and  co r t ex .  Such f ibers have n o t  
been  prev ious ly  r e p o r t e d ,  using /]-END or 
fl-LPH ant isera  and  are t h e r e f o r e  h y p o t h e s i z e d  
to  be  f r o m  the  non~arcuate  a -MSH cell 
bodies .  

Thus ,  using heavy  colchic ine  p r e t r e a t m e n t ,  
we  have  d e m o n s t r a t e d  a second  g roup  of  

a -MSH cell bod ies  which  is a p p a r e n t l y  un- 
re la ted  to  the  p r o - o p i o c o r t i n  3 1 K  a rcua te  
sy s t em (Mains et  al., 1977) .  I t  is o f  course  
possible  t h a t  the  a rcua te  and  non-a rcua t e  
sys t ems  use  a c o m m o n  b io syn the t i c  sys tem,  
bu t  t h a t  the  non-a rcua t e  neurons  process  the  
i n t e rmed ia t e  po r t i ons  o f  the  p r o - o p i o c o r t i n  
very  rap id ly  and  are thus  no t  visible wi th in  
these  neurons .  In  sum,  it wou ld  appea r  t ha t  
the re  are a t  least  t w o  neu rona l  sys t ems  
involving the  p resence  o f  a -MSH i m m u n o -  
reac t iv i ty ,  one  in t he  a rcua te  fl-END sys t em 
and one  in dorso- la tera l  h y p o t h a l a m u s .  The  
p resence  of  two  such sys t ems  raises ques t ions  
a b o u t  the  poss ibi l i ty  o f  a -MSH recep to r s  in 
brain ,  the  a n a t o m i c a l  connec t iv i t y  o f  those  
sys t ems  and the i r  re la t ionsh ip  to  behavior .  
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