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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 
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Table I. The effect of natural  and synthetic GH-RH on the release of GH from rat pituitaries in vitro 

EXPERIENTIA 28/2 

Group pg GH-RH[ 

pituitary 

Bioassay for GH by the 'tibia test '  

Average tibial witdth GH released ~gb, o Total 
~zm (mean • SE) �9 

RIA for rat GH [xg GH a Total 

Natural GH-RH 50 144.4:~5.3 64.1 (37.3- 110.1) 25 
250 170.6-_t=5.6 320.3 (186.4- 550.2) 77 
100 146.5:~5.5 89.9 (50.7- 142.2) 22 

Synthetic GH-RH 500 179.0=1=0.8 424.4 (253.3- 710.8) 153 
2500 202.0:L3.1 1273.2 (760.1-2132.6) 18 

Hypophysectomized assay control = 129.9-t-3.3, 20 ptg GH = 157.4-t-4.0; 100 ~g GH = 188.4~5.4; 300 [xg GH = 213.1~:4.4. b Mean and 
95 % confidence limits, o Expressed as lzg equivalents of NI H-GH-S8.  Relative potency synthetic versus natural GH- RH = 0.66 (0.39-1.11). 
Index of precision of the assay ~ = 0.24. a Expressed as NIAMD-RAT-GH-RP-1.  

Table II. In vivo a~S incorporation into costal cartilage of hypophysectonfized rats after administration of incubation mediunl from pituitaries 
st imulated with natural  and synthetic G H - R H  

Group Treatment  Dose of G H - R H  asS incorporation cartilage GH �9 (~g) P 
in vitro (ng/ml) i S.E. (dpm/mg) 

1 Control medium 
2 Natural G H - R H  
3 Natural G H - R H  
4 Synthetic G H - R H  (I) 
5 Synthetic G H - R H  (I) 

6 Growth Hormone std �9 (20 fzg) 
7 Growth Hormone std ~ (180 [~g) 
8 Hypophysectomized Control 

--  855:j:117 (6) b 12 --  
1 1456-t- 84 (10) 36 2 vs 1 0.001 
5 1533:[: 65 (7) 37 3 vs 1 0.001 
2 14014- 98 (9) 32 4 vs 1 0.005 

10 1538~: 73 (7) 37 5 vs 1 0.001 

- -  1045=t= 98 ( 8 )  - -  6 v s  1 NS 
--  2761-4-183 (10) --  7 vs 1 0.001 
- -  400~  18 ( 1 0 )  - -  8 v s  1 0.001 

As NIH-GH-S-8 .  b Number  of cartilages used. 

a p p r o x i m a t e l y  one  h a l f  o f  t h a t  o f  t h e  p o s t u l a t e d  n a t u r a l  
G H - R H .  I n  c o n t r a s t ,  w h e n  t h e  i n c u b a t i o n  m e d i u m  w a s  
a s s a y e d  b y  t h e  R I A  fo r  r a t  G H ,  no  c o n s i s t e n t  e f f ec t s  o n  
G H  r e l ea se  c o u l d  be  d e t e c t e d  ( T a b l e  I). 

Discussion.  T h e  G H - R H  i s o l a t e d  f r o m  p o r c i n e  h y p o -  
t h a l a m i  w a s  p r e v i o u s l y  s h o w n  t o  d e p l e t e  t h e  p i t u i t a r y  
c o n t e n t  o f  G H  in  r a t s  1, t o  s t i m u l a t e  G H - r e l e a s e  a n d  s y n -  
t h e s i s  in  v i t r o  1, 9 a n d  t o  a c c e l e r a t e  t h e  e x t r u s i o n  of  G H -  
c o n t a i n i n g  g r a n u l e s  f r o m  s o m a t o t r o p h s  of  t h e  r a t  p i t u i -  
t a r y  1% R e c e n t l y ,  we  r e p o r t e d  t h a t  t h e  n a t u r a l  p r e p a r a t i o n  
o f  G H - R H  i n c r e a s e d  p l a s m a  G H - l i k e  a c t i v i t y  in  r a t s  n 
T h i s  p a p e r  d e m o n s t r a t e s  t h a t  a s y n t h e t i c  d e c a p e p t i d e  
c o r r e s p o n d i n g  in  s t r u c t u r e  to  n a t u r a l  G H - R H  s t i m u l a t e d  
t h e  r e l e a se  of  G H  in  v i t r o  as  m e a s u r e d  b y  t h e  t i b i a  t e s t  e 
o r  b y  s u l f a t i o n  f a c t o r  a s s a y .  DAUGHADAY e t  al.  1~ r e p o r t e d  
t h a t  s u l f a t i o n  f a c t o r  is n o t  t h e  g r o w t h  h o r m o n e  i tself ,  
b u t  a s u b s t a n c e  in  r a t  s e r u m ,  w h i c h  is g e n e r a t e d  b y  G H .  
T h e  a c t i v i t y  of  s y n t h e t i c  G H - R H  c o u l d  n o t  be  d e m o n s t r a t -  
ed  in  v i t r o  b y  t h e  r a d i o i m m u n o a s s a y  for  r a t  G H .  A l t h o u g h  
d e p l e t i o n  of  p i t u i t a r y  G H  c o n t e n t  w a s  o b s e r v e d  in  v i v o  
in  r a t s  a f t e r  a d m i n i s t r a t i o n  of  t h e  s y n t h e t i c  d e c a p e p t i d e ,  
n o  r i se  in  p l a s m a  R I A - G H  w a s  s e e n  in  r a t s ,  s h e e p ,  p ig s  
a n d  m o n k e y s l e ,  13. T h e  r e a s o n s  for  t h e s e  d i s c r e p a n c i e s  a r e  
n o t  y e t  a p p a r e n t  s i nce  c r u d e  h y p o t h a l a m i c  e x t r a c t s  o r  
p a r t i a l l y  p u r i f i e d  p r e p a r a t i o n s  r e c e n t l y  w e r e  r e p o r t e d  to  
s t i m u l a t e  t h e  r e l e a se  of  R I A - G H  in  v i v o  a n d  in  v i t r o  in  
t h e  r a t  13-16. I t  is p o s s i b l e  t h a t  in  t h e  a b s e n c e  of  a c o f a c t o r  
w h i c h  m a y  be  p r e s e n t  in  c r u d e  h y p o t h a l a m i c  p r e p a r a -  
t i o n s ,  p u r e  n a t u r a l  G H - R H  or  t h e  s y n t h e t i c  d e c a p e p t i d e  
w i t h  a c o r r e s p o n d i n g  s t r u c t u r e  c a n n o t  a f f e c t  t h e  r e l ea se  

of  r a d i o i m m u n o a s s a y a b l e  G H .  I n  v i e w  of t h e  a f o r e m e n -  
t i o n e d  f i n d i n g s  w h i c h  r e m a i n  u n e x p l a i n e d ,  i t  w o u l d  
a p p e a r  p r u d e n t  t o  h o l d  in  a b e y a n c e  a n y  d e f i n i t i v e  con-  
c l u s i o n  as  t o  w h e t h e r  t h e  p o l y p e p t i d e  in  q u e s t i o n  1-3 is 
t h e  t r u e  g r o w t h  h o r m o n e - r e l e a s i n g  h o r m o n e ,  r e s p o n s i b l e  
for  r e g u l a t i o n  of  G H  f r o m  . the p i t u i t a r y  g l a n d  u n d e r  
p h y s i o l o g i c a l  c o n d i t i o n s .  F u r t h e r  s t u d i e s  a r e  n e e d e d  t o  
s h e d  m o r e  l i g h t  o n  t h i s  d i f f i c u l t  p r o b l e m  iL 
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Rdsumd. Le d6capept ide  syn th6 t ique  Val -His-Leu-Ser-  
Ala-Glu-Glu-Lys-Glu-Ala,  d o n t  la s t ruc ture  cor respond g 
celle propos6e pour  la ho rmone  h y p o t h a l a m i q u e  de 
l ib6rat ion de l ' ho rmone  de croissance h y p o p h y s a i r e  
(GH-RH) a ~t6 6tudi~ in v i t ro  pour  contr61er l 'ac t iv i t6  de 
la G H - R H .  Le d6capep t ide  syn th6 t ique  a st imul6 la 
s6cretion de l ' ho rmone  GH comme on a p u l e  cons ta t e r  
pa r  des dosages biologiques.  L 'u t i l i sa t ion  du syst~me 
rad io immunolog ique  pour  le dosage de la GH n ' a  pas  fair 
appara t t r e  ce t te  a u g m e n t a t i o n  de d~charge de GH dans  

l ' hypophyse ,  en pr6sence de la G H - R H  d 'or ig ine  nature l le  
ou du d6capept ide  syn th6 t ique .  

A.V.  SCIRALLY, A.  ARIMURA, I .  WAKABAYASHI, 
T. 'W.  REDDING, E .  DICKERMAN a n d  J. 1-VIEITES 

VA Hospital and Tulane University School o/Medicine, 
New Orleans (Louisiana 701dO, USA), and 
Michigan State University, 
East Lansing (Michigan 44823, USA), 27 September 1971. 

Effect of Pregnancy and Feeding Pattern on Tryptophan Pyrrolase in the Rat 

The ac t iv i ty  of liver t r y p t o p h a n  pyrrolase  in the  preg- 
n a n t  ra t  has  been repor ted  to  be increased on the  13th day  
of p regnancy  t and  to  be unchanged  f rom normal  levels on 
the  19th day  S. The abi l i ty  of glucocort icoids to raise the  
level of l iver t r y p t o p h a n  pyrro lase  is wel l -es tabl ished a, 
and  the  increase in th is  enzyme  in cer ta in  condi t ions  of 
of s tress s,s and  following oes t rogen admin i s t r a t i on  7 has  
been  a t t r i bu t ed  to adrena l  cort ical  ac t iv i ty .  In  the  preg- 
n a n t  ra t  there  is no evidence of an increase in p l a sma  
oest rogen unt i l  t he  day  preceding  pa r tu i t ion  s the  level of 
c i rculat ing cor t icos terone  is depressed f rom the  8th day  of 
p regnancy  onwards  9 and the  ab i l i ty  of the  l iver to inact i -  
va t e  cor t icos terone is increased f rom the  12th day  ~~ The 
p resen t  work  was therefore  u n d e r t a k e n  to s t u d y  more  ful ly 
t he  ac t iv i ty  of t r y p t o p h a n  pyrrolase  in the  r a t  dur ing  
p r egnancy  and  to  inves t iga te  t he  response  of t he  enzyme  to  
d i f ferent  feeding p a t t e r n s  in t he  p r egnan t  rat .  

Methods. Virgin Wis t a r  ra t s  of fas t ing  b o d y  we igh t  
180-200 g were m a t e d  and along wi th  non -p regnan t  ra t s  of 
s imilar  weight  a l lowed free access to  commercia l  ra t  cake 
(North  Eas t e rn  Agricul tura l  Co-operat ive,  Ltd . ,  Aber-  
deen) or fed dai ly  a t  15.00 h 14 g of th is  ra t  cake, powdered  
and  made  into a pas te  w i th  water .  Ra t s  were killed a t  
09.00 h unless s t a t ed  o therwise  a t  var ious  stages of preg-  
nancy,  day  1 being the  day  following the  observa t ion  of 
spe rmatozoa  in t he  vagina.  N o n - p r e g n a n t  ra t s  were killed 
af ter  e i ther  13 or 20 days  on the  two regimes. T r y p t o p h a n  
pyrrolase  ac t iv i ty  was  assayed essent ia l ly  as descr ibed by  
KNOX, PIRAS and  TOKUYAMA 11. Sta t is t ica l  eva lua t ion  of 
resul ts  was carr ied ou t  using S tuden t ' s  t-test.  

Results and discussion. 13- and  20-day p r egnan t  ra t s  fed 
freely had  s ignif icant ly  grea ter  hepa t i c  t r y p t o p h a n  pyr ro-  
lase ac t iv i ty  t h a n  n o n - p r e g n a n t  rats,  the  increase on the  
20th day  being s ignif icant ly  greater  t h a n  t h a t  on t h e  13th 

Tryptophan pyrrolase activity in livers of non-pregnant and 13- and 
20-day pregnant rats 

Treatment ~zmoles kynurenine P 

(g liver/h) I II 

non-pregnant (9) 3.34:t_0.38 -- -- 
13-day pregnant (6) 5.96-t-0.84 <0.01 -- 
20-day pregnant (3) 11.17=t=1.00 <0.001 <0.025 

Results are expressed as the mean ~: S.E. Numbers in parentheses 
represent the number of animals in each group: I. Statistical signifi- 
cance of difference between pregnant and non-pregnant groups. II. 
Statistical difference between the two pregnant groups. 

day  (Table). P r e g n a n t  ra t s  vo luntar i ly  increase the i r  food 
in take  by  up to  30% 1= and  the  level of t r y p r o p h a n  pyrro-  
lase in normal  ra ts  varies w i t h  the  p a t t e r n  of feeding and  
a m o u n t  of food ea ten  la. Thus  the  increase observed in 
t r y p t o p h a n  pyrrolase  m a y  be due to var ia t ions  in d ie ta ry  
hab i t s  of the  p r eg n an t  animals .  For  th is  reason the  enzyme 
level in p r e g n a n t  and  contro l  ra ts  was compared  when  
b o t h  were fed the  same a m o u n t  of d ie t  as a single meal  
da i ly  a t  15.00 h. On the  8th, 10th and  11th days  of preg- 
n a n c y  the  level of t r y p t o p h a n  pyrrolase  was no t  signifi- 
can t ly  d i f ferent  f rom t h a t  in the  n o n - p r e g n a n t  animals.  
E x c e p t  on the  14th day,  f rom the  12th day  of p regnancy  
t r y p t o p h a n  pyrrolase  was h igher  t h a n  in the  n o n - p r e g n a n t  
r a t  w i th  levels be tween  the  16th and  20th days  being 
h igher  t h a n  those  on the  15th d a y  or earl ier  (Figure 1). The 
fact  t h a t  no rmal  levels of t r y p t o p h a n  pyrro lase  have  been  
previous ly  r epor ted  in 19-day p r eg n an t  ra t s  2 m a y  be due 
to  the  fact  t h a t  in these  earl ier  s tudies  the  m e t h o d  of en- 
zyme assay used m a y  no t  have  ensured comple te  act iva-  
t ion  of all enzyme molecules present .  The lower ac t iv i ty  of 
t r y p t o p h a n  pyrrolase  on the  14th day  of p r egnancy  m a y  
be re la ted  to the  fact  t h a t  induc t ion  of th is  enzyme does 
no t  occur when  l iver D N A  is being syn thes i sed  14. CAMP- 
BELL and I~OSTERLITZ 15 found  increases in D N A  con ten t  
and  a t e n d e n c y  for increased incorpora t ion  of asPO 4 into 
D N A  in livers of 14-day p r eg n an t  rats .  Res t r ic t ion  of 
food in take  d id  no t  s ignif icant ly  affect  t he  absolute  level 
of enzyme  ac t iv i ty  on the  13th and 20th days  of p regnancy  
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