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A s e l e c t i v e  u p t a k e  of  L H - R H  b y  t h e  p i t u i t a r y  c a n  
t h e r e f o r e  b e  p o s t u l a t e d ,  w h i l e  k i d n e y  a n d  l ive r  m a y  b e  t h e  
p r i m a r y  s i t e s  of  i n a c t i v a t i o n  a n d / o r  r e m o v a l  of  t h e  in-  
j e c t e d  m a t e r i a l  f r o m  t h e  c i r c u l a t i o n .  

I t  r e m a i n s  to  be  e s t a b l i s h e d  w h e t h e r  t h e  r a d i o a c t i v i t y  
f o u n d  in t h e  b l o o d ,  l i ve r  a n d  k i d n e y  r e p r e s e n t s  al l  t h e  
d e c a p e p t i d e  m o l e c u l e ,  or  if p a r t  of  i t  ( the  a c t i v e  core)  
r e m a i n s  in  t h e  p i t u i t a r y  to  e x e r t  a l o n g  t e r m  s y n t h e t i c  
a c t i o n  a n d  a l so  a v e r y  r a p i d  r e l e a s i n g  o r  a c t i v a t i n g  a c t i o n .  

T h e  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  in  t h e  o t h e r  o r g a n s ,  
i n c l u d i n g  b r a i n  a n d  g o n a d s ,  is neg l ig ib l e .  T h e  c l in ica l  ef- 
f e c t s  o f  s y n t h e t i c  L H - R H  t h e r e f o r e  s e e m  to  be  m e d i a t e d  
t h r o u g h  t h e  r e l e a se  of g o n a d o t r o p i n s  i n t o  t h e  b l o o d  s t r e a m .  
T h e  a d m i n i s t r a t i o n  of  t h e  o e s t r o g e n s  s e e m s  to  ' s e n s i t i z e '  
t h e  h y p o p h y s i s ,  e n h a n c i n g  i t s  u p t a k e  of  l a b e l l e d  L H - R H ,  
w h i l e  k i d n e y  a n d  l ive r  a r e  n o t  a f f e c t e d .  

Riassunto. V i e n e  d e s c r i t t a  la d i s t r i b u z i o n e  de l l a  r a d i o -  
a t t i v i t s  d o p o  i n i e z i o n e  i n t r a c a r o t i d e a  d i  L H - R H  m a r c a t o  
con  I ~25 in  r a t t i  m a s c h i  e I e m m i n e .  L ' i p o f i s i  h a  m o s t r a t o  la 
m a g g i o r e  capac i t& di  c o n c e n t r a z i o n e  d e l l ' o r m o n e  m a r c a -  
to ,  1 m i n  d o p o  la  s o m m i n i s t r a z i o n e .  L ' o r m o n e  q u i n d i  
v i e n e  r a p i d a m e n t e  d i s m e s s o  m o s t r a n d o  u n a  r i d u z i o n e  de l  
5 0 %  gi& d o p o  3 m i n .  A l t r i  o r g a n i  c a p t a n t i  s i  s o n o  r i v e l a t i  
il r e n e e d  il l e g a t o .  
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E x t r a c t i o n  f r o m  H o g  D u o d e n u m  of  a H i g h  M o l e c u l a r  W e i g h t  P r o t e i n  w i t h  G a s t r i c  
A n t i s e c r e t o r y  A c t i v i t y  

I n  1930 KOSAKA a n d  LIM ~ s h o w e d  t h a t  a n  i n h i b i t o r  of  
t h e  g a s t r i c  s e c r e t o r y  a c t i v i t y  c a n  be  o b t a i n e d  f r o m  t h e  
i n t e s t i n a l  m u c o s a .  L a t e r  o n  (1942-1952) ,  a l ow  m o l e c u l a r  
w e i g h t  c o m p o u n d ,  h a v i n g  p e p t i d i c  n a t u r e  a c c o r d i n g  t o  
s o m e  a u t h o r s  2-4 a n d  a n o n - p e p t i d i c  one  for  o t h e r s  ~, 6, w a s  
b e l i e v e d  to  b e  r e s p o n s i b l e  for  t h i s  i n h i b i t i n g  a c t i v i t y .  

R e c e n t l y ,  LUCIEN e t  al.  7 a n d  ICHIMURA o b t a i n e d  s f r o m  
h o g  d u o d e n u m  a n  a g e n t  v e r y  a c t i v e  in  b l o c k i n g  t h e  g a s t r i c  
a c id  s e c r e t i o n .  I n  b o t h  c a s e s  t h e  i n h i b i t o r y  a c t i v i t y  w a s  
f o u n d  t o  be  a s s o c i a t e d  w i t h  a low m o l  wt .  c o m p o u n d .  I n  
1970 BROWN e t  al. 9 e x t r a c t e d  a p o l y p e p t i d e  c h a i n  of 43 
r e s i d u e s  ~0 w h i c h  i n h i b i t s  g a s t r i c  s ec r e t i on .  

I n  t h i s  w o r k  we  s h o w  t h a t  b y  u s i n g  a n e w  p r o c e d u r e  i t  
is p o s s i b l e  to  e x t r a c t  f r o m  h o g  d u o d e n u m  a p r o t e i n  w h i c h  
b e h a v e s  as  a h i g h l y  a c t i v e  i n h i b i t o r  o f  t h e  g a s t r i c  secre -  
t i o n  a n d  t h a t ,  in  c o n t r a s t  to  t h e  a b o v e - m e n t i o n e d  a g e n t s ,  
i t  is c h a r a c t e r i z e d  b y  a h i g h  m o l e c u l a r  w e i g h t .  

Methods. T h e  p r o t e i n  c o n t e n t  w a s  d e t e r m i n e d  b y  t h e  
n i n h y d r i n  t e s t  a c c o r d i n g  to  M o o ~ E  a n d  STEIN 11, T h e  
c a r b o h y d r a t e  c o n t e n t  w a s  d e t e r m i n e d  as  fo l lows :  h e x o s e s  
b y  WINZLERI2; m e t h y l p e n t o s e s  f o l l o w i n g  DISCHEI3; h e x -  
o s a m i n e s  b y  t h e  m e t h o d  of  ELSON a n d  MORGAn'4 ;  s ia l ic  
a c id  b y  WARREN 15; u r o n i c  a c i d s  a c c o r d i n g  to  BITTER a n d  
MUIR 16. S u l p h a t e  w a s  d e t e r m i n e d  b y  TERHO tT. 

T r y p t i c  t r e a t m e n t  w a s  p e r f o r m e d  in  0.24 M p h o s p h a t e  
bu f f e r ,  p H  8.3;  p a p a i n  d i g e s t i o n  in  0.1 M g l y c i n e - H C 1  

bu f f e r ,  p H  2; p r o n a s e  d i g e s t i o n  i n  0.1 M Tris-HCI buf fe r ,  
p H  8.7;  in  a l l  c a s e s  a t  37~  for  2 4 h .  T h e  r a t i o  E / S  w a s  
1/10. 
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Table I. Gastric antisecretory activity of fraction E~ and of fraction E 3 treated with proteoIytic enzymes 

Treatment  Dose administered No. of Gastric secretion Inhibition 
as dry weight rats per 2 h (%) 
(~zg/kg) (ml 4- S.D.) 

Hydrochloric acidity 
per 2 h 
(mEq ~ S.D.) 

Inhibition 
(%) 

Controls 
E 3 500 (385) 
E a 300 (231) 
E~ 200 (154) 
E a 150 (115) 
E a 75 (57) 
E,, pronase treated 500 (385) 
E3, papain treated 500 (385) 
E3, trypsin treated 500 (385) 

39 3.81 • 0.43 --  
37 1.49 4- 0.21 61 
38 1.79 • 0.24 53 
36 1.94 4- 0.30 49 
37 2.40 -E 0.32 37 
36 2.74 4- 0.31 28 
14 3.27 • 0.40 14 
15 2.97 4- 0.38 22 
15 2.68 4- 0.35 27 

0.201 -I- 0.031 
0.032 i 0.005 
0.049 4- 0.009 
0.057 :~= 0.008 
0.088 4- 0.014 
0.131 t 0.022 
0.165 + 0.028 
0.143 4- 0.023 
0.133 4-4- 0.023 

m 

84 
76 
72 
56 
35 
18 
29 
34 

In parentheses the protein content. 
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N e u r a m i n i d a s e  t r e a t m e n t  was pe r fo rmed  b y  i n c u b a t i n g  
for 24 h a t  37 ~ 5 m g  of sample  w i t h  500 U of e n z y m e  
(Behr ingwerke,  f rom Vibrio cholerae), in 3 ml  of 0.05 M 
sod ium ace ta te -ace t i c  acid buffer ,  p H  5.5, c o n t a i n i n g  
0.9% NaC1 and  0.1% CaC12. 

For  t he  an t i s ec r e to ry  a c t i v i t y  d e t e r m i n a t i o n  ~s, t he  
sample  was in jec ted  i.v. in to  150 160 g W i s t a r  male  rats ,  
fas ted  for 48 h. Two h a f te r  i n j ec t ion  and  py lorous  liga- 
t ion,  t he  gas t r ic  juice volume,  the  hydrochlor ic ,  organic  
and  t o t a l  ac idi t ies  were measured .  The  an t i s ec r e to ry  u n i t  
is def ined as t he  a m o u n t  of i n h i b i t o r  wh ich  reduces  t he  
gas t r ic  secre t ion vo lume  to  50%.  The  gas t r i c  an t iu lcer -  
ous a c t i v i t y  was d e t e r m i n e d  accord ing  to  t he  m e t h o d  of 
SHAY et  al. 19, as modi f ied  b y  LUGARO et  M. ~s. The  sample  
was in jec ted  i.v. i n to  125-130 g W i s t a r  ma le  rats ,  f as ted  
for 48 h. E i g h t  h a f te r  in j ec t ion  and  py lo rus  l iga t ion  
(water  ad  l ib i tum) ,  t he  ulcus index  a f t e r  PAULS 3~ was 
calcula ted.  The  an t iu lce rous  u n i t  is def ined  as t he  a m o u n t  
of i n h i b i t o r  wich reduces  t he  ulcus i ndex  to 0.25. 

Results and discussion. T he  f i r s t  3 feet  of hog  duodena l  
mucosa  were f inely minced  and  e x t r a c t e d  o v e r n i g h t  us ing  

Table II. Gastric antiulcerous activity of fraction E 3 

Dose administered as dry weight 
([~g/kg) 

No. of rats Ulcus index 

Controls 33 2.52 
1000 (770) 34 0.15 
500 (385) 31 0.42 
250 (192) 32 1.15 

In parentheses the protein content. 

Table III. Weight and degrees purification in various fractions of 
the hog duodenum 

Stage of purification Weight (g) Specific activity 
(antiseeretory U/g dry wt.) 

Hog duodenal mucosa 1.0,000 
Fraction E 1 400 22 
Fraction E2 6 13,000 
FractioI1E~ 2.1 (1.62) 41,000 

In parentheses the protein content. 

1.C 

Void volume 

P,, 
0f ' t 

150 200 250 300 350 400 450 

Elution volume (ml) 

Gel filtration pattern of 100 mg of fraction E 2 on a Bio-Gel A-1.5 m 
column (2.5 • 80 cm), equilibrated with 0.05 M ammonium acetate 
buffer, pH 7. Flow rate 25 m l / h . - - ,  Absorbanee of the eluent 
monitored at 254 nm with an L.I(.B. Uvieord I; . . . . . .  , Folin-Lowry 
eolour at 750 rim. Activity eluted between 150 and 180 ml. 

d i lu ted  HCI a t  p H  3. Af ter  cen t r i fuga t ion ,  t he  supe rna -  
r a n t  was left  a t  p H  2.5 for 24-48 h, cent r i fuged,  and  
s a t u r a t e d  w i t h  NaC1. Af te r  12-16 h the  suspens ion  was 
f i l tered a n d  t he  res idue washed  and  dr ied w i t h  ace tone  
and  d i e thy l  e the r  ( f ract ion El) ; 30 g of Ea, suspended  in 
1 1 of 0.1 M acet ic  acid, were added  w i t h  250 ml  of 
benzoic  acid s a t u r a t e d  ace tone  u n d e r  s t i r r ing.  Af te r  12-  
16 h t h e  p rec ip i t a t e  was  f i l tered a n d  washed  w i t h  water .  
The  cake  was r e suspended  in ace tone  a n d  t he  solid 
washed  and  dr ied w i t h  ace tone  and  d i e thy l  e the r  (frac- 
t i on  E2); 100 m g  a l iquo ts  of f r ac t ion  E 2 were gel f i l tered 
on  a t3io-Gel A-1.5 co lumn,  as descr ibed  in t h e  Figure .  
The  ac t ive  f r ac t ion  ( f rac t ion E3) was e lu ted  in t h e  co lumn  
void  volume.  Since t he  exclusion l im i t  of t he  gel is c la imed 
to be  1.5 • 106, t he  molecu la r  we igh t  of f r ac t ion  E 3 should  
h a v e  th i s  or a g rea te r  order  of m a g n i t u d e .  All  t he  ex t rac-  
t ion  p rocedure  was car r ied  ou t  in  t he  cold ( + 2 ~  The  
f rac t ions  o b t a i n e d  du r ing  the  pur i f i ca t ion  were assayed  
us ing  py lorous- l iga ted  rats .  All t he  ac t ive  f rac t ions  (El, 
E 2 a n d  E~) showed a l inear  dose-response  corre la t ion.  

A 50% i n h i b i t i o n  is o b t a i n e d  w i t h  t he  f r ac t ion  E 3 a t  a 
dosage of 250 Fg/kg w h e n  t e s t i ng  t he  v o l u m e  of gas t r ic  
secre t ion  and  a t  100 [xg/kg m e a s u r i n g  t he  hydroch lo r i c  
ac id i ty  (Table  I). Th i s  i n h i b i t o r  is also ac t ive  in p r e v e n t -  
ing t he  d e v e l o p m e n t  of i nduced  ulcers ill t h e  S h a y  r a t  
(approx.  14,000 U/g,  Tab le  II). A s u m m a r y  of t he  
e x t r a c t i o n  of t he  gas t r ic  i n h i b i t o r  is r epo r t ed  in Tab le  I I I .  

The  benzoic  acid t r e a t m e n t  ( f rac t ion E2) appea r s  to  be  
t he  mos t  effect ive  s tage in t he  pu r i f i ca t ion  p rocedure  ; t h e  
t o t a l  a c t i v i t y  increases  10 t imes ,  p r o b a b l y  owing to t he  
s epa ra t i on  f rom c o n t a m i n a n t s  in te r fe r ing  w i t h  t he  bio- 
assay  in t he  c rude  ex t rac t .  The  chemica l  compos i t ion  of 
f r ac t ion  E 3 is approx ,  as follows: 77% pro te in ,  9% hexoses,  
1.9~ fucose, 2 .1% sialic acid, 5.1% hexosamines ,  2.4o/0 
uronic  acids, 2.5% sulphate .  The  p r o t e i n  n a t u r e  of the  
gas t r ic  i n h i b i t o r  is d e m o n s t r a t e d  b y  t he  r e m a r k a b l e  reduc-  
t ion  of an t i s ec r e to ry  a c t i v i t y  fol lowing t r e a t m e n t  w i t h  
papa in ,  t r y p s i n  and  p ronase  (Table  I). 

N e u r a m i n i d a s e  t r e a t m e n t ,  wh ich  removes  approx .  
70% of i ts  sialic acid, does no t  s ign i f ican t ly  a l t e r  the  
ac t iv i ty .  U l t r a cen t r i f uga l  i nves t i ga t i on  conf i rms  t he  gel 
f i l t r a t ion  ev idence  a b o u t  t he  h i g h  mol  wt.  of t he  inh ib i to r .  
However ,  i t  shows also t h a t  f r ac t ion  E 3 is st i l l  he te ro-  
geneous. 

I n  conclusion,  a h i g h  mol  wt.  p ro t e in  (~> 1.5 • 10s), 
wh ich  is s t rong ly  ac t ive  in i n h i b i t i n g  t he  gas t r ic  secret ion,  
is p r e sen t  and  e x t r a c t a b l e  f rom hog d u o d e n u m .  

Riassunto. U n  n u o v o  m e t o d o  di es t raz ione  h a  condo t to  
al ia  parz ia le  pur i f icaz ione  dal  duodeno  di maia le  di u n a  
p r o t e i n s  ad  al to  peso molecolare ,  f o r t e m e n t e  a t t i v a  nel- 
l ' in ib i re  la secrezione gas t r ica  nel r a t t o a  pi loro legato.  
250 Fg/kg e 100 [xg/kg in ib iscono del 50% r i s p e t t i v a m e n t e  
il vo lume  di  secrezione gas t r ica  e l 'acidit& cloridrica.  
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