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Evidence of Gastr in-Like  Activity in the Rat's  Antrum 

Isola t ion  and  subsequen t  chemical  analysis  of gast r in  
ob ta ined  f rom hog, man,  dog, cow and  sheep has revealed 
close similari t ies  in t he  s t ruc tu re  of th is  po lypep t ide  in t he  
various species 1-% Gast r in  resides ma in ly  in the  an t rum,  
b u t  some gastr in- l ike ac t iv i ty  has  been  found  also in the  
hog cardiac region ~ -9 and  in t he  first  p a r t  of the  d u o d e n u m  
in some o ther  species 1~ At  th is  in s t i tu t e  t he  r a t  has  
become the  mos t  favoured  species in s tudies  of the  nervous  
and  chemical  control  of gastr ic  secret ion.  I t  thus  appeared  
desirable  to  es tabl ish  whe the r  gas t r in  ac t iv i ty  can be ex- 
t r a c t ed  f rom the  a n t r u m  or d u o d e n u m  in rats.  

In  the  f i rs t  a t t e m p t  we p repared  crude  acetone  pre- 
c ip i ta ted  powders  f rom the  mucosa  of the  corpus, a n t r u m  
and  duodenum,  employing  the  s imple m e t h o d  of BLAIR 
et  al. ~3. A p repa ra t ion  f rom the  an t rum,  when  in jec ted  
s.c. in to  a conscious r a t  p rov ided  wi th  a He idenha in  
pouch,  evoked a br isk  flow of acid secret ion.  The p repara -  
t ions  f rom corpus  and d u o d e n u m  were inact ive.  

The act ive an t ra l  p repa ra t ion  could un fo r tuna te ly  no t  
be fu r the r  pur i f ied  by  the  wel l -known large-scale tech-  
nique of GREGORY and  TRACY 1, which  p roved  unsui tab le  
when  the  a m o u n t  of s t a r t ing  mater ia l  is small.  As a 
sui table  a l ternat ive ,  a wa te r  ex t r ac t  of the  t issue was 
f rac t iona ted  by  a s imple gel f i l t ra t ion  procedure .  In  each 
pool t he  s tomachs  of 30-50 s t a rved  l abora to ry  ra t s  were 
used. Ant ra l  mucosa  was scraped off wi th  a b lun t  scalpel 
and for immed ia t e  use collected in an ice-chilled beaker  
or s tored  in a deep freezer for l a t e r  processing.  Mucosa, 
2-3 g, frozen or fresh, was homogenized  in 3 vol. of dis- 
t i l led water .  The suspension was  hea ted  in a boil ing wa te r  
b a t h  for 5 min,  t h e n  cooled and  sed imen ted  by  low-speed 
Centrifugation (about  2000 g) for 5 min.  The pellet  thus  
ob ta ined  was resuspended  in 1.5 vol. of dist i l led wa te r  and 
cent r i fuged again. The combined  opalescent  s u p e r n a t a n t s  
were cent r i fuged at  80,000 g for 30 rain. A clear ex t r ac t  
was ob ta ined  and  t e s t ed  for gast r in  ac t iv i ty  and h i s t amine  
concent ra t ion .  The concen t ra t ion  of th is  amine  was  less 
t h a n  1.7 txg/ml, as assayed  on an isolated guinea-pig  
ileum, an a m o u n t  which  is too low to in terfere  w i th  the  
assays of gast r in  act iv i ty .  Samples  of 6-7 ml  of t he  ex t r ac t  
were ch roma tog raphed  on a Sephadex  G-25 column (86 • 
2.5 cm) and eluted wi th  0 .03M NH4HCO 3, p H  8.0. The 
t r ansmiss ion  a t  254 n m  of t he  eluate  was cont inuous ly  re- 
corded,  and  a typica l  run  is shown in t he  Figure.  F rac t ions  
of a b o u t  13 ml  were collected, and  gas t r in  ac t iv i ty  was 
t e s t ed  as follows: F rac t ion  samples  of 3-5 ml  were  eva- 
po ra t ed  to d ryness  under  reduced  pressure  and the  res idue 
dissolved in 1 ml  of Tyrode ' s  solution.  This  vo lume was 
in jec ted  s.c. in to  a conscious He idenha in  pouch  rat ,  and  
the  secre tory  response  of acid was recorded for a t  least  
30 min  or unti l  the  pre- in jec t ion  level was restored:  This  
t ype  of pouch  is par t i cu la r ly  sui table because of i ts  low 
and  s table  in te rd iges t ive  secret ion and  cons is tency  of 
secre tory  responses.  No formal  assay of gast r in  ac t iv i ty  
was performed.  Never theless ,  the  procedure  p e r m i t t e d  a 
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Chromatography of rat antral extract on Sephadex G-25; 0.03M 
NH4HCOs, pH 8.0. Shaded areas indicate gastrin activity. 

s emiquan t i t a t i ve  compar i son  be tween  different  samples.  
A th reshold  dose cor responded  to  abou t  0.1 ~zg hog 
gastr in  II .  Some tes ts  required h igher  sens i t iv i ty  which 
was achieved by  a background  infusion of a threshold  dose 
of me thacho l ine  while t he  sample  wa s in jec ted  i.v. This 
mode  of admin i s t r a t i on  of the  ex t r ac t  appeared  satisfac- 
to ry  as no adverse  s ide-effects  were noted.  

The Sephadex  c h r o m a t o g r a p h y  o f  the  an t ra l  ex t r ac t  
resul ted  in the  separa t ion  into 2 peaks  of gastr in  ac t iv i ty  
(Figure), the  major  one (peak I) appear ing  in the  macro-  
molecular  f ract ions  eluted immed ia t e ly  af ter  the  void 
volume. The second peak  (peak II),  conta in ing  an esti- 
m a t e d  t e n t h  of the  to ta l  ac t iv i ty ,  was eluted at  a larger 
volume and appeared  in f ract ions  conta in ing  low mole- 
cular weigh t  substances .  This  separa t ion  technique  gave 
h ighly  reproducib le  resul ts  and in la ter  exper iments  the  
posi t ions  of t he  ac t iv i ty  peaks  could be pred ic ted  f rom the  
shape  of the  elut ion curve,  t hus  mak ing  i t  possible to 
escape some of the  tedious  and t ime  consuming  ac t iv i ty  
tests.  

W h e n  pooled and  concen t r a t ed  fract ions of peak  I were 
r ech romatographed ,  a fu r the r  separa t ion  into 2 peaks  of 
gast r in  ac t iv i ty  again occurred and  were eluted a t  s imilar  
volumes  as were  the  2 peaks  of t he  original  ex t rac t .  This  
suggests  t h a t  t he  gas t r in  ac t iv i ty  of our ex t rac t  m a y  be 
bound  to  some macromolecules  forming a complex  which  
easily dissociates  when  equi l ibr ium is disordered.  A logical 
s tep  for con t inued  work  would be a search for me t h ods  
which increase t he  yield of ac t iv i ty  of peak  II  enough to 
make  it accessible to fu r ther  pur i f icat ion and charac-  
te r iza t ion  14. 

Zusammen/assung. In  der  Py lorussch le imhaut  der  
R a t t e  wurde  ein Gastr in  /~hnlicher Stoff  nachgewiesen.  
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