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of th is  age to  ascer ta in  the  changes  in the  na tu re  of the  
several  cellular c o m p o n e n t s  t h a t  figure i m p o r t a n t l y  in 
u ter ine  g rowth  11. 

Riassunto. Si d imos t r a  che l 'u tero  di ra t t a ,  so t topos ta  
ad ablazione della ovaie 15 inesi e mezzo pr ima,  r i sponde  
n e t t a m e n t e  a t re  iniezioni so t tocu tanee  quot id iane  di 
17fl-estradiolo: si o t t enne ro  aumen t i  di peso del 92, 207 
e 231% al di sopra  del peso degli u ter i  di control l i  so t topo-  

11 Supported by U.S.P.H.S. Grant No. HD 00147-03. 

st i  ad ovar iec tomia  e t r a t t a t i  con semplice olio di sesamo. 
Si conclude,  percio, che l 'u tero  di r a t t a  esposta  a deficien- 
za o rmonica  ovarica di lungs  d u ra t a  6 no tevo lmen te  sen- 
sibile a t r a t t a m e n t o  con estrogeni.  
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Evidence  for a H y p o c a l c e m i c  Factor in the H y p o t h a l a m u s  

The hypoca lcemic  effect  of the  p i tu i t a ry  gland ex t rac t s  
have  been  shown by  several  workers  1-5. So far, there  is no 
convincing  evidence t h a t  the  h y p o t h a l a m u s  is concerned 
in t he  p roduc t ion  of hypocalcemia .  The p resen t  s t u d y  
suggests  t he  exis tence of a hypocalcemic  fac tor  in the  
hypo tha l amus .  

Material and methods. 72 albino ra ts  of Hace t t epe  strain,  
weighing 150 to  180 g and  470 guinea-pigs were used in 
th is  s tudy.  All ra ts  were placed on a special  low calcium 
die t  for 3 days  before the  exper iment .  F r a g m e n t s  of 
h y p o t h a l a m i c  tissue, conta in ing  main ly  p i t u i t a ry  s ta lk  
and med ian  eminence  (SME), and cerebral  cor tex  in an 
equ iva lan t  a m o u n t  to  SME were r emoved  f rom 470 
guinea-pigs i m m e d i a t e l y  af ter  decapi ta t ion ,  frozen on dry  
ice and  were  kep t  for a m a x i m u m  of 24 h. The 2 pools, 
SME and  cerebrum,  wer e t hawed  and  each one homogeniz-  
ed in 25 ml  chilled 0.9% saline solution. The crude  homo-  
genates  were t hen  sub jec ted  to cen t r i fuga t ion  a t  11.000 g 
for 5 min  a t  4~ and  the  supe rna t an t s  were separa ted .  
The procedures  were r epea ted  once more  wi th  15 ml  of 
normal  saline and  to ta l  ex t rac t s  were kep t  a t  - -20~ 
The ex t rac t s  were used wi th in  10 days.  

H y p o p h y s e c t o m y  was per fo rmed  according to t he  
m e t h o d  of FALCONI et  al. 6. The e x p e r i m e n t w a s  s t a r t ed  the  
day  a f te r  h y p o p h y s e c t o m y .  Ra t s  were anes the t i zed  wi th  
i.p. pen toba rb i t a l ,  30 mg/kg  of body  weight  pr ior  to the  
exper iments ,  af ter  which  t r a c h e o s t o m y  was performed.  A 
fine po lye thy lene  ca the te r  was inser ted  in to  t he  r ight  
jugular  vein  for ex t r ac t ion  of blood. Brain or SME ex t rac t s  

or saline was in jec ted  th rough  the  left carot id  ar tery.  
1 mg of hepar in  was admin i s t e red  i.v. to each animal  to 
p r ev en t  c lo t t ing of the  blood. 1 ml  of blood was d rawn 
at  O 'base line'  a f ter  20 and 30 min  and in 1 expe r imen t  a t  
60 min  for calcium de te rmina t ion .  Each  t ime  fluid loss 
was replaced by  infusing normal  saline. P l a sma  calcium 
was de te rmined  by  the  m e t h o d  of REHELL 7. All samples  
were run in duplicate.  

The following 4 d i f ferent  expe r imen t s  were carried out  
in th is  s tudy :  E x p e r i m e n t  I 27 ra ts  were used in th is  
exper iment .  F i r s t  1 ml  of blood was ob ta ined  f rom each 
in tac t  ra t  and t h e n  the  animals  received a single 0.5 ml  
SME extract /100 g b o d y  wt. by  carot id  a r te ry  over  2 min.  
15 contro l  ra ts  received only normal  Saline 0.5 ml/100 g 
body  wt. by  carot id  ar tery.  1 ml  of blood was d rawn  at  
0, 20 and  30 min  for Ca de te rmina t ion .  
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Plasma Ca levels before and after injection of SME extract or physiological saline 

Experiment No. of rats Infused solutions Plasma Ca levels mg/lO0 ml (mean 4- SE) 

Preinjection (rain) Postinjection (min) 

0 20 30 60 

I 27 Hypothalamic 10.484-0.081 
(SME) extract 

15 Physiologic saline 10.394-0.100 

lI 10 Cerebral Cortex 10.944-0.168 

lII 10 Hypothalamic 10.784-0.288 
(SME) extract 

IV 5 Heated 10.804- 0.423 
(SME) extact 

5 Digested 11.004-0.221 
(SME) extract 

8.37-t=0.182 
P<0.001 a 
10.104.0.090 
P>0.05 

9.564-0.302 
P<0.001 

10.884-0.312 
P>0.05 
10.604-0.299 
P>0.05 

8.35• 
P<0.001 a 
10.194-0.094 
P>0.05 
10.92• 
P>O.05 
9.194.0.320 
P<O.O01 ~ 

10.82• 
P>0.05 
10.62• 
P>0.05 

m 

10.974.0.189 
P>0.05 

a --  P < 0.001 as compared with saline infused control. 
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E x p e r i m e n t  I I .  10 r a t s  were used. Af te r  1 ml  of b lood 
ex t r ac t ion ,  t h e  e q u i v a l e n t  a m o u n t  of cerebra l  cor tex  
e x t r a c t  to  SME e x t r a c t  was  infused  in to  t he  r a t s  b y  
ca ro t id  a r te ry ,  as in e x p e r i m e n t  I, over  2 min.  1 ml  of 
b l o o d w a s  d r a w n  a t  0, 30 and  60 m i n  for Ca d e t e r m i n a t i o n .  

E x p e r i m e n t  I I I .  10 r a t s  were used. S ta lk  Med ian  E m i -  
nence  ex t rac t ,  0.5 ml /100 g b o d y  wt.  was  infused to hypo-  
p h y s e c t o m i z e d  rats .  The  same procedures  were used as in  
e x p e r i m e n t  I. 1 ml  of b lood was d r a w n  a t  0, 20 a n d  30 m i n  
for Ca d e t e r m i n a t i o n .  

E x p e r i m e n t  IV.  A p a r t  of SME e x t r a c t  was  h e a t e d  for 
5 ra in  in bo i l ing  water ,  a n o t h e r  p a r t  was  sub jec ted  to 
t r y p t i c  d iges t ion  accord ing  to t he  m e t h o d  of L A s c o w s x I  s. 
The  a m o u n t  of t he  SME e x t r a c t  a n d  t he  same procedures  
were used as in e x p e r i m e n t  I. 1 ml  of b lood  was d r a w n  
a t  0, 20 a n d  30 min  for Ca d e t e r m i n a t i o n  

The  di f ference b e t w e e n  t he  m e a n s  were t e s t ed  b y  
S t u d e n t ' s  t t e s t  s. 

Results. H y p o t h a l a m i c  e x t r a c t  p roduced  a s t r i k ing  
fal l  in  p l a s m a  ca lc ium of i n t a c t  a n d  h y p o p h y s e c t o m i z e d  
r a t s  ( expe r imen t s  I a nd  I I I ) .  T he  fall  in  m e a n  p l a s m a  
ca lc ium levels,  as c o m p a r e d  w i t h  sal ine infused control ,  
are s t a t i s t i ca l ly  s ignif icant ,  P < 0.001 (Table).  There  was 
no s ign i f ican t  fall  in p l a s m a  ca lc ium levels in  e x p e r i m e n t  
I I ,  P > 0.05 (Table).  Boi l ing  or t r y p t i c  d iges t ion abol ish-  
ed t he  hypoca l cemic  effect  of t he  h y p o t h a l a m i c  e x t r a c t  
P > 0.05 (Table).  

Discussion. W e  h a v e  d e m o n s t r a t e d  in a p rev ious  
s t u d y  4 t h a t  t he  p i t u i t a r y  e x t r a c t  o b t a i n e d  f rom guinea-  
pigs i m m e d i a t e l y  a f t e r  d e c a p i t a t i o n  shows a p l a s m a  cal- 
c ium lowering effect, whereas  p i t u i t a r y  e x t r a c t  f rom 
guinea-pigs ,  o b t a i n e d  24 h a f t e r  t he  p i t u i t a r y  s t a lk  sect ion,  
ha s  no  such  a c t i v i t y  10. On t he  o the r  hand ,  ex t r ac t s  of t he  
SME p r e p a r e d  f rom t he  guinea-pigs  24 h a f te r  p i t u i t a r y  
s t a lk  sec t ion  lowers p l a s m a  ca lc ium in r a t s  10. T he  p r e sen t  
s t u d y  also shows t h a t  t he  SME e x t r a c t  o b t a i n e d  f rom 
guinea-pigs  i m m e d i a t e l y  a f te r  d e c a p i t a t i o n  p roduces  a 
hypoca l cemic  effect  in  b o t h  i n t a c t  a n d  h y p o p h y s e c t o m i z -  

ed rats .  N a m e l y  t he  hypoca lcemic  affect  of t he  SME 
e x t r a c t  is ev iden t  e i the r  in t he  presence  or in t he  absence  
of t he  p i t u i t a r y  gland.  The  above  f indings  lead us to  
bel ieve t h a t  t he  p i t u i t a r y  hypoca lecemic  fac to r  is p r o b a b l y  
p roduced  in t he  h y p o t h a l a m u s  and  t h e n  m o v e d  in to  the  
p i t u i t a r y  g land  to be  s tored  there .  W h e n  t he  p i t u i t a r y  
s t a lk  is sec t ioned  t he  h y p o p h y s e a l  depo t  is exhaus ted .  
No hypoca l cemic  a c t i v i t y  could be  d e m o n s t r a t e d  in t he  
b r a i n  t i ssue  e x t r a c t  of guinea-pigs  which  were in jec ted  
in to  t he  b ioas say  rats .  The  p h o s p h o r u s  c o n t e n t  of t he  
h y p o t h a l a m u s  was no t  re la ted  to  i ts  hypoca l cemic  effect 
since a n  e q u i v a l e n t  a m o u n t  of p h o s p h o r u s  to  SME e x t r a c t  
p h o s p h o r u s  p roduced  no s ign i f ican t  fall  in  b lood  ca lc ium 
level  w h e n  in jec ted  to  r a t s  1~ 

Loss of a c t i v i t y  b y  boi l ing  or t r y p t i c  d iges t ion  m a y  
sugges t  t h a t  t he  h y p o t h a l a m i c  fac to r  is a p r o t e i n  or a 
po!ypept ide .  

Zusammen/assung. Es k o n n t e  gezeigt  werden,  dass  ein 
H y p o t h a l a m u s - E x t r a k t  yon  Meerschweinchen  a n  hypo-  
p h y s e k t o m i e r t e n  R a t e n  eine deu t l i che  S e n k u n g  des 
P l a s m a k a l z i u m s  bewirk te .  
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Biological Activity of a Synthetic Decapeptide Corresponding to the Proposed Growth Hormone- 
Releasing Hormone 

The  i so la t ion  in our  l a b o r a t o r y  of a p roposed  g r o w t h  
ho rmone - r e l ea s ing  h o r m o n e  ( G H - R H )  f rom porc ine  hypo-  
t h a l a m i  1 was fol lowed r ecen t ly  b y  d e t e r m i n a t i o n  of t h e  
s t r u c t u r e  of th i s  decapep t ide  2 a n d  i ts  syn thes i s  3. Th i s  
p a p e r  s u m m a r i z e s  t h e  resul t s  of biological  t es t s  car r ied  
ou t  on  t h e  s y n t h e t i c  decapept ide .  

Materials and methods. S y n t h e t i c  Va l -His -Leu-Ala -Glu-  
Glu -Lys -Glu -Ala  1 a n d  Va l -His -Leu-Ser -Ala -Glu-Glu-Lys -  
Gln -Ala  (II) were p r e p a r e d  b y V x ~ E ~  et  al. a. The  s y n t h e t i c  
decapep t i de  (I) was  i nd i s t i ngu i shab le  f rom n a t u r a l  
G H - R H  1-8. The  G H - R H  a c t i v i t y  in  v i t ro  was assayed  b y  
t he  m e t h o d s  of SCHALLY et  al. 4 a n d / o r  of DICKERMAN 
et  al. 5. The  G H  re leased was m e a s u r e d  b y  t he  ' t i b i a  t e s t '  
of GREENSPAN*. The  G H  was also m e a s u r e d  b y  in v ivo  
f o r m a t i o n  of su l fa t ion  fac to r  ( s t imu la t i on  of 35S incorpo-  
r a t i o n  in to  cos ta l  ca r t i l age  of h y p o p h y s e c t o m i z e d  ra ts)  7 as 
well  as b y  r a d i o i m m u n o a s s a y  (RIA) for r a t  G H  s, us ing  
N I A M D - R A T - G H  R I A  kit .  

Results. W h e n  s y n t h e t i c  GH-1RH was added  to  t he  
i n c u b a t i o n  m e d i u m  in v i t ro  in  p i cog ram (pg) doses, t he  
release Of G H  was s t i m u l a t e d  w h e n  measu red  b y  t he  t i b i a  
t e s t  (Table  I) or b y  f o r m a t i o n  of su l fa t ion  fac to r  a c t i v i t y  
(Table  II) .  S imi la r  resu l t s  were obse rved  in a t  leas t  10 
o t h e r  expe r imen t s .  The  m a g n i t u d e  of s t i m u l a t i o n  of G H  

release d e t e r m i n e d  b y  these  2 me thods ,  us ing  t he  same 
samples  was no t  ident ica l .  No e x p l a n a t i o n  for th i s  
d i sc repancy  is ava i l ab le  a t  p resen t .  The  G L N - 9 - G H - 1 R H  
(II),  w h i c h  was found  as a f r ac t ion  of the  i so la ted  ma te -  
r ia l  2, 8, also h a d  some G H - R H  a c t i v i t y  in  v i t ro .  The  resul ts  
in  Tab le  I ind ica te  t h a t  t he  dose response  regress ion l ines 
for n a t u r a l  a n d  s y n t h e t i c  G H - R H  p r e p a r a t i o n s  were 
para l le l  and  t he  p o t e n c y  of t he  s y n t h e t i c  G H - R H  was 

1 A. V. SCHALLY, S. SAWANO, A. ARIMURA, J. F. BARRETT, I. WAKA- 
BAYASHI, and C. Y. BOWERS, Endocrinology 84, 1493 (1969). 

2 A. V. SCHALLY, Y. BABA, R. M. G. NAIR and C. D. BENNETT, J. 
biol. Chem., 246, 664 (1971). 

3 D: F. VEBER, C. D. BENNETT, J. D. MILKOWSKI, GAL, R. D. 
DENKEWALTER and R. HIRSCHMAN, Biochem. Biophys. Res. Com- 
mun. 45, 235 (1971). 

4 A. V. SCHALLu E. E. MULLER and S. SAWANO, Endocrinology 87, 
271 (1966). 

5 n. DICKERMAN, A. NEGRO-VILAR and J. MEITES, Neuroendocrino- 
logy 4, 75 (1969). 

s F. S. GREENSPAN, C. H. LI, M. E. SIMPSON and H. M. EVANS, 
Endocrinology 54, 455 (1949). 
F. J. COLLINS and V. F. BAKER, Metabolism 9, 556 (1960). 

s D. S. SeHALCH and S. S. REICHmN, Endocrinology 79, 275 (1966). 


