
15. 12. 1971 Speeialia 1481 

In vitro Formation of a MSH-Releas ing  Agent  by 

Severa l  a u t h o r s  x-~ h a v e  d e m o n s t r a t e d  in h y p o t h a l a m i c  
e x t r a c t s  pep t idase s  wh ich  i n a c t i v a t e  n e u r o h y p o p h y s i a l  
h o r m o n e s .  Recen t ly ,  in  e x t r a c t s  of r a t  h y p o t h a l a m u s ,  we 
h a v e  s h o w n  t h e  ex i s t ence  of a n  e n z y m e  a t t a c h e d  to  
mic rosomes  which ,  i n c u b a t e d  w i t h  oxy toc in ,  p roduced  a 
f ac to r  t h a t  i n h i b i t s  t h e  release of m e l a n o c y t e - s t i m u l a t i n g  
h o r m o n e  (MSH) t r o m  t h e  p i t u i t a r y  g l a n d  4. L-prolyl-L- 
l eucy lg lyc inamide  ha s  been  iden t i f i ed  as t h e  ac t ive  p r o d u c t  
i n h i b i t i n g  M S H  sec re t ion  b o t h  in  v ivo  a n d  in  v i t r o  s. S ince  
i t  is k n o w n  t h a t  h y p o t h a l a m i c  ex t r ac t s ,  bes ide  h a v i n g  a n  
a g e n t  t h a t  b locks  t h e  sec re t ion  of MSH,  also possesses  a 
f a c t o r  t h a t  p r o m o t e s  t h e  release of t h e  h o r m o n e  6, we 
dec ided  to  i n v e s t i g a t e  w h e t h e r  t h e  l a t t e r  f ac to r  c an  also 
be  f o r m e d  b y  a n  enzym i c  d e g r a d a t i o n  of t h e  n e u r o h y p o -  
p h y s i a l  h o r m o n e s .  

F r a c t i o n s  f r o m  m e d i a n  e m i n e n c e  (ME), s u p r a o p t i c  
nuc le i  (SON) a n d  p a r a v e n t r i c u t a r  nuc le i  (PVN)  were  
o b t a i n e d  f r o m  h y p o t h a l a m i c  of ma le  r a t  as p r ev ious ly  
desc r ibed  4. F r a c t i o n s  f rom severa l  a n i m a l s  were h o m o -  
genized  a t  4°C in 0.25 M sucrose  us ing  0.2 m l  pe r  h y p o -  
t h a l a m u s .  T h e  h o m o g e n a t e  was  cen t r i fuged  for  5 m i n  a t  
1000 g a n d  t h e  s u p e r n a t a n t  r e -cen t r i fuged  for  60 m i n  a t  
17,000 g. T h e  p r e c i p i t a t e  were  r e s u s p e n d e d  in 1 m l  of 
p h o s p h a t e  buf fe r  (0.1 M, p H  7.0) a n d  t h e n  d ia lyzed  
a g a i n s t  d is t i l led  w a t e r  for 24 h a t  4°C. T he  non - d i a lyzed  
m a t e r i a l  was  used  for f u r t h e r  s tudies .  A l i q u o t s  of t h i s  
m a t e r i a l  e q u i v a l e n t  to  3 h y p o t h a l a m i  were  i n c u b a t e d  in 
0.05 M p h o s p h a t e  bu f f e r  ( p i t  7.0: f ina l  v o l u m e  2 ml)  a t  
37°C w i t h  300 m U  s y n t h e t i c  oxy toc in .  T h e  r eac t i on  was  
s t o p p e d  a f t e r  2.5 h b y  h e a t  t r e a t m e n t .  Af t e r  cen t r i fuga -  
t i o n  a t  1000 g for 10 ra in  t h e  s u p e r n a t a n t  was  in j ec t ed  i.v. 
i n to  2 ma le  r a t s  of 180-200 g, a n e s t h e t i z e d  w i t h  e ther ,  
a n d  t h e  a n i m a l s  were  ki l led 20 m i n  la ter .  T he  d rop  in 
p i t u i t a r y  M S H  c o n t e n t  in  t h e  poo led  g lands ,  i n d u c e d  b y  
t h e  i n j ec t ed  m a t e r i a l ,  was  t a k e n  as  i n d e x  of t h e  re leas ing  
a c t i v i t y  ~. M S H  was  m e a s u r e d  b y  a n  in  v i t r o  a s say  ~. 

T a b l e  I shows t h a t  a d rop  in  t he  p i t u i t a r y  M S H  c o n t e n t  
was  obse rved  in  r a t s  i n j ec t ed  w i t h  a n  i n c u b a t e  of t h e  P V N  
e x t r a c t  w i t h  oxy toc in .  Since t h i s  effect  was  n o t  found  
e i t h e r  b y  i n j e c t i n g  t h e  non-d i f fus ib l e  f r ac t ion  i n c u b a t e d  
a lone  or  of n o n - i n c u b a t e d  oxy toc in" ,  i t  is p r o b a b l e  t h a t  a n  
a g e n t  w h i c h  can  dep le t e  p i t u i t a r y  M S H  c o n t e n t  was  
fo rmed  b y  t h e  s y s t e m  on i n c u b a t i o n .  T he  poss ib i l i ty  also 
ex is t s  t h a t  such  a n  a g e n t  could  be  a f r ac t i on  of t h e  oxy-  
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t oc in  molecule ,  s ince i t  was  r epo r t ed  t h a t  t h e  h o r m o n e  is 
i n a c t i v a t e d  b y  t h e  i n c u b a t i o n  w i t h  P V N  e x t r a c t s  7. 
F u r t h e r m o r e ,  i n c u b a t i o n  of h e a t e d  e x t r a c t  w i t h  o x y t o c i n  
h a d  n o  ef fec t  on  t h e  p i t u i t a r y  M S H  c o n t e n t .  These  r e su l t s  
m a y  sugges t  a n  e n z y m e  ac t ion  of t he  non-d i f fus ib le  a n d  
t h e r m o l a b i l e  m a t e r i a l  a n d  s u p p o r t  for  th i s  p r e s u m p t i o n  
was  o b t a i n e d  b y  m e a s u r i n g  some of t h e  k ine t i c s  of t h e  
sys tem.  The  F i g u r e  shows t h a t  t he  a m o u n t  of M S H -  
re leas ing  a g e n t  y ie lded  increased  w i t h  t h e  c o n c e n t r a t i o n  
of t h e  h y p o t h a l a m i c  e x t r a c t  in  t h e  s y s t e m  a n d  t h a t  t h e  
o p t i m u m  p H  was  b e t w e e n  7 a n d  8. 

T h e  e n z y m e  seems to  be  specific of t h e  h y p o t h a l a m u s ,  
s ince s imi l a r  p r e p a r e d  f r ac t ions  f rom cerebra l  co r t ex  
i n c u b a t e d  w i t h  o x y t o c i n  fa i led to  i nduce  changes  in  
p i t u i t a r y  M S H  c o n t e n t  (Tab le  I) .  S tud ies  of i t s  local iza-  
t i on  in  t h e  h y p o t h a l a m u s  showed  t h a t  f r ac t ions  o b t a i n e d  
f r o m  e x t r a c t s  of m e d i a n - e m i n e n c e  were  a lso e f fec t ive  to  
p r o d u c e  t h e  M S H - r e l e a s i n g  a g e n t  w h e n  i n c u b a t e d  w i t h  
oxy toc in ,  whi le  no  such  a g e n t  was  fo rmed  b y  SON e x t r a c t s  
(Table  I). 

T a b l e  I shows also t h a t  l y s ine -vasopres s in  is l ikewise  
c a p a b l e  of s e rv ing  as  s u b s t r a t e  for t he  e n z y m e  to  fo rm t h e  
MSH-re l ea s ing  agen t .  

T h e  subce l lu la r  loca l iza t ion  of t h e  e n z y m e  was  s tud ied .  
The  cel lular  f r ac t i ons  f rom P V N  ex t rac t s ,  o b t a i n e d  ac- 
co rd ing  to  t h e  p rocedu re  desc r ibed  b y  GRAY a n d  WHIT- 
TAKER s, were  i n c u b a t e d  w i t h  o x y t o c i n  a n d  t h e n  t he  
M S H - r e l e a s i n g  a c t i v i t y  was  measu red .  T a b l e  I I  shows 
t h a t  s u c h  a c t i v i t y  was  o b s e r v e d  on ly  in t h e  i n c u b a t e  of 
m i t o c h o n d r i a l  f r ac t i ons  w i t h  oxy toc in .  

One  r e q u i r e m e n t  for a n  a g e n t  to  be  cons idered  a 
re leas ing  fac to r  is for  i t  t o  ac t  d i r ec t ly  on  t h e  p i t u i t a r y .  
To tul l f i l  t h a t  r e q u i r e m e n t ,  t h e  i n c u b a t e d  m a t e r i a l  was  
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Dependence of the formation of MSH-releasing agent on pH (A) and 
amount of PVN extract {B). Each point shows the content in pituit- 
ary MSH as percent of content in controls and the verticaI lines are 
95% limits. 

Table I. Decrease of pituitary MSH content in rats after injecting the 
incubate of mitoehondrial fractions from different sources with neu- 
rophypophysial hormones 

Source of Neurohypophysial Decrease of pituitary 
mitoehondriat hormone MSH content/% 
fraction of control; mean (95% limits) 

PVN oxy 37.8 (26.647.6) = 
ME oxy 23.8 (17.1-31.1) 
SON oxy 8.2 (+0.7-18.2) 
Cerebral cortex oxy 3.2 (+4.2-10.3) 
PVN - -  +13.2 (+42.2-10:5) 
PVN heated oxy +11.4 (+23.3+1,2) 
PVN L-VP 38.5 (49.2-25.2) 

aEach value is the weighted mean of two experiments. Controls were 
a pool of 2 glands from rats injected with a volume of phosphate buf- 
fer equal to that of the experimental groups. Oxy, oxytocin; L-VP, 
Lysine-vasopressin. 



1482 Specialia EXPERIENTIA 27/12 

tes ted in ra ts  wi th  e lect rolyt ic  lesions in the  median  
eminence.  The  animals  were used 15 days  af ter  t he  lesions, 
and only  when  t h e y  had dai ly  wa te r  in take  of 100 ml  or  
more.  I n  such animals  i t  is supposed t h a t  the  neura l  
connect ions  to the  hypophys i s  were cut  and any  change.  
in p i tu i t a ry  M S H  con ten t  is by  a di rect  act ion on the  
gland. The inject ion of the  incuba te  of P V N  wi th  oxy toc in  
resul ted in a decrease in p i t u i t a ry  M S H  con ten t  of 54.3% 
(46.1-61.3) (95% limits) (mean of 4 rats), whi le  the  same 
incuba te  hea ted  pr ior  to  the  incuba t ion  induced a de- 
crease of 5.2% ( + 6 . 2  15.3) (mean of 4 rats) indica t ing  
tha t  t he  agent  formed by  the  incuba t ion  acts d i rec t ly  on 
the  p i t u i t a ry  to induce the  release of MSH.  

F r o m  this  and previous  papers4, 5 i t  can be inferred 
t h a t  pept idases  p resen t  in the  h y p o t h a l a m u s  are capable  
of ac t ing  on neurohypophys ia l  hormones ,  g iv ing  rise to  

products  which effect  p i t u i t a ry  M S H  secretion. Pre l imi-  
na ry  studies show t h a t  the  a c t i v i t y  of t he  enzymes  t h a t  
form MSH-re leas ing  and the  MSH- inh ib i t i ng  agents  v a r y  
under  d i f ferent  e x p e r i m e n t a l ,  conditions,  toge ther  wi th  
s imul taneous  changes in the  con ten t  of these agents  in t he  
hypo tha lamus ,  suggest ing t h a t  bo th  enzymes  m a y  be  
invo lved  in  the  hypo tha l amic  mechan isms  t h a t  normal ly  
cont ro l  t he  secret ion of M S H  ~, ~0 

Rdsumd. La fract ion mi tochondr ia le  d ' ex t r a i t s  du noyau 
paraven t r i cu la i re  du ra t  incub6e avec  de I 'oxytoc ine  pro-  
dui t  la fo rmat ion  d ' u n  agent  capable  de lib6rer M S H  de 
l 'hypophyse .  Les r6sultats  sugg~rent  que la fo rmat ion  de 
l ' agen t  qui  lib~re la M S H  hypophysa i re  r6sulte de la 
d6gradat ion e n z y m a t i q u e  des hormones  neu rohypophy-  
saires. 

M.E.  CEHS and S. TALEISNIK 

Table II. Decrease of pituitary MSH content after the injection of the 
incubate of subcellular fractions from PVN extracts with oxytocin 

Subcellular 
fraction incubated 
with oxytocin 

Decrease of pituitary 
MSH content/% 
of control; mean (95% limits) 

Nucleus 5.4 {15.9-+6.4) 
Mitochondrias 45.2 (51.9-37.8) 
Microsomes 4.5 17.8-+10.7) 
Supernatant 1.4 (11.7-+10.4) 
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Neuronenakt iv i t i i t  h y p o t h a l a m i s c h e r  Kerngeb ie te  
kat ion von Vasopress in  und Oxytoc in  ~ 

Das V o r k o m m e n  ant id iure t i sch  und oxytoc isch  wirk-  
samer  Subs tanzen  in der  Cerebrospinalfl i issigkeit  (CSF) 
yon S~iugetieren*-5 sowie die Beeinf lussung des zen t r a l en  
und per ipheren  Nervensys t ems  durch  i.v., i .m. nnd 
in t rac is ternal  appl iz ier tes  Vasopressin und Oxytoc in  ~-~* 
lassen einen d i rek ten  Z u s a m m e n h a n g  zwischen dem 
V o r k o m m e n  und ether nnmi t t e lba ren  E inwi rkung  dieser 
Substanzen v o m  Ven t r ike l r aum aus auf  ven t r ike lnahe  
Hi rns t ruk tu ren  als m6glich erscheinen. Zur Kli i rung dieses 
Prob lems  wurde  die W i r k u n g  in t ravent r ikul / i r  verabre ich-  
t en  Oxytocins  und Vasopressins auf  das tmpuls f requenz-  
ve rha l t en  ven t r ike lnahe r  Kerngeb ie te  untersucht .  

~ b e r  s tereotakt isch implan t i e r t e  S tah lsemimikroe lek-  
den wurde  die Impulsak t iv i t i i t  des Nucleus pa raven t r i -  
cularis (PV) und des N. supraopt icus  (SO) narkot i s ie r te r  
Kan inchen  abgegriffen und die Anzahl  der  Spikes /min  
au toma t i s ch  gez~hlt  und registr ier t .  Die  Wi rkung  yon  
syn the t i schem Liquor  nach MERLIS ~4, syn the t i schem 
Oxytoc in  (Richter  - Budapes t )  und Lysin-8-Vasopressin 
( S a n d o z - B a s e l ) ,  in syn the t i schem Liquor  gel6st, wurde 
nach  In j ek t ion  yon jeweils 0,1 ml  iiber eine im rechten  
Se i tenven t r ike l  befindl iche Spezialkanii le  fiber einen 
Z e i t r a u m  yon 60 mln  verfolgt .  U m  die infolge biologischer 
Var iabi l i t / i t  schwankenden  Absolu twer te  der  einzelnen 
Versuchst iere  mi t e inande r  vergle ichen zu k6nnen,  wurden  
die nach  "Wirkstoffgabe e in t re tenden  Ver/ inderungen in 
P rozen t  zur Ausgangslage angegeben.  Die Ergebnisse  
st i i tzen sich auf  123 Versuche an 35 Tieren. Ihre  s tat is t ische 
Absicherung erfolgte  nach  Mi t te lwer tb i ldung  and  Berech-  
hung des mi t t l e r en  Fehlers  des Mit te lwer tes  durch  den 
Fisl tER-Test .  

Vasopressin (100 ~E) s te iger t  die hnpu l s f requenz  der  
Neuronen  im  Bere ich  des P V  und SO. Obwohl  der E f f ek t  

yon Kaninchen nach i n t r a v e n t r i k u l i i r e r  A p p l i -  

der Impul s f requenzerh6hung  in den beiden Kerngeb ie ten  
q u a n t i t a t i v  gle ichar t ig  ist  (SO: PV = 132:129), scheint  
ein qua l i t a t ive r  Unterschied  hins icht l ich  der  Reakt ions-  
zeit  zu bestehen.  Der  P V  reagier t  fr i iher  und in tens iver  
(bis zur  30. rain) als der  SO, bet dem die Phase  s t ~ k s t e r  
Ak t iv i e rung  erst  nach  der  30. min  auf t r i t t .  I m  Verlaufe  
yon  60 rain n~her t  sich die Impuls f requenz  wieder  wei tge-  
hend dcr  Ausgangslage (Figur  la ) .  

Oxytoc in  (3000 ~E} fi ibrt  unmi t t e lba r  nach  in t raven-  
trikulXrer Appl ika t ion  zu einer  A b n a h m e  der  Impuls -  
f requenz in beiden Kerngebie ten .  Die A b n a h m e  ist  j edoch  
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