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therefore  s imilar  to the  responses  s t imu la t ed  by  OP-CCK 
and re la ted pep t ides  in the  ra t  7 and  dog s. 

The act ions of V I P  and  secre t in  on pancrea t i c  secre t ion 
in the  r a t  are shown in Figure  2. I t  is a p p a r e n t  t h a t  
porcine secret in evoked dose-re la ted  increases in the  flow 
of pancrea t ic  juice a t  doses which  were app rox ima t e l y  
50 t imes  less t h a n  those  ac t ive  in turkeys .  In  con t ras t  
VIP ,  in doses 20 t imes  grea ter  t h a n  those  admin i s t e r ed  
to  the  turkey,  evoked only smal l  increases in the  flow of 
juice, a l though  these  were s ignif icant ly  grea te r  t h a n  do 
basal  leve]s (P  < 0.05). However  it is obvious  f rom 
Figure  2 t h a t  the  responses  to V I P  in the  ra t  were no t  
dose-re la ted  so t h a t  a precise e s t ima te  of the  re la t ive  
po t ency  of secre t in  and  V I P  in th is  species canno t  be 
made.  

The action of peptides on the rate of flow and protein secretion from 
the turkey pancreas 

Peptide Rate of flow Rate of protein 
(~l/g gland. 10 min) secretion 

(mg/g gland. 10 rain) 

I t  is clear f rom these  resul ts  t h a t  V I P  was a s t rong 
s t imu lan t  of the  flow of pancrea t i c  juice in the  turkey,  
bu t  no t  in the  r a t  or ca t  2. The s t rong  ac t ion  of V I P  on 
the  av ian  pancreas  indica tes  t h a t  in one respec t  a t  least  
th is  pep t ide  resembles  avian  secret in  more  closely t h a n  
e i ther  porcine secret in  or glucagon. Al though  the re  have  
been  several  discussions recent ly  abou t  the  evo lu t ionary  
s ignif icance of s imilari t ies  in the  aminoac id  sequences  of 
m a m m a l i a n  secretin,  glucagon, V I P  and  various o ther  
pep t ides  9-n,  re la t ively  l i t t le  is unde r s tood  of the  phylo-  
genetic re la t ionships  be tween  these  molecules. The 
resul ts  p re sen ted  here raise the  possibi l i ty  t h a t  V I P  and  
avian  secret in m a y  have  inher i ted  f rom a c o m m o n  an- 
cestor  fea tures  which  are no t  p resen t  in modern  m a m m a -  
l ian secret in and  glucagon~2. 

Zusammen/assung. Das  vasodi la t ie rende  in tes t ina le  
P e p t i d  yore Schwein h a t  be im Tru thahn ,  n ich t  aber  bet 
der  Ra t t e ,  eine s ta rke  pankreassekre t ion f6 rde rnde  Wir-  
kung. Somi t  b e s t eh t  beim Vogelsekret in  V e r w a n d t -  
schaf t  beztiglich Wi rkung  und  un te r sche ide t  sich dadurch  
v o m  Schweinesekre t in  odor vom Glucagon. 

G.J. DOCKRAu 

Basal secretion 12.1 4- 2.0 0.31 4- 0.02 
Porcine secretin 23.1 4- 5.8 ~ 0.76 4- 0.25 �9 
(5 ~g/kg) 
OP-CCK (0.5 [xg/kg) 28.7 • 7.2 ~ 6.5 4- 1.6 ~ 
Porcine/bovine 9.9 4- 1.8 0.30 4- 0.17 
glucagon (200 [zg/kg) 

The peptides were administered i.v., in random order, to each of 5 
turkeys. The response was taken as the rate of flow and protein se- 
cretion which occurred in the 10 min period immediately after the in- 
jections. At least 30 min was allowed to elapse between injections. 
Values are means 4- S.E.M., ~denotes values significantly different 
from basal (p < 0.01). 
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Starvat ion  and Gastr in Storage  in the Pylor ic  Antral  Mucosa  of Male Rabbits  

The second gas t ro in tes t ina l  hormone ,  gastr in,  was 
discovered by  EDKINS 1 and i t  has  since engaged the  
a t t e n t i o n  of m a n y  workers.  So far, the  na tu ra l  fo rm of 
forms in which  gast r in  exis t  in t he  pyloric  mucosa  and 
in circulat ion are unknown.  The mode of synthes is ,  t he  
factors  control l ing the  ra te  of synthes is ,  and  even the  
s torage of gas t r in  in the  pylor ic  mucosa  are stil l  no t  
known.  This  work  was done  to  de t e rmine  the  effect  of 
s t a rva t ion  on gast r in  s torage and ac t iv i ty  in the  pyloric  
mucosa  of male rabbi ts .  

Materials and methods, Thir ty -s ix  6 - 61/2-month-old 
male r abb i t s  weighing be tween  2.3 - 2.5 kg were used for 
t he  exper iments .  9 of t he  r abb i t s  were t aken  out  dur ing  
feeding, weighed and t h e n  killed, while  feeding was 
d i scont inued  for the  remaining  27 rabbi ts .  Blood was 
collected f rom each of the  kil led r abb i t s  and  the  blood 
glucose c o n t e n t  was d e t e r m i n e d  separa.tely b y  the  glucose 
oxidase m e t h o d  using O-dianisidine 2. The s tomachs  and  
the  l ivers of the  r abb i t s  were  immed ia t e ly  removed.  The 
livers were weighed,  while the  s tomachs  were cut  open, 
washed clean wi th  water ,  and the  pylor ic  a n t r u m  cut  
out.  The pyloric mucosa  was scraped  off careful ly f rom 
the  under ly ing  muscula ture .  The pylor ic  mucosae  f rom 
the  9 s tomachs  were d iv ided  in to  3 batches ,  each conta in-  
ing pylor ic  mucosae  f rom 3 s tomachs .  These  were then  
separa te ly  weighed  and  sub jec ted  to  t he  gas t r in  ex t r ac t ion  
p rocedure  descr ibed by  BLAIR, HARPER, LAKE, REED 
a n d  SCRATCHERD 3- 

12 h af ter  last  con tac t  w i th  food b u t  w i th  free supply  of 
water ,  9 o ther  r abb i t s  were weighed,  killed and  the  blood, 
l ivers and  s tomachs  t r ea t ed  as in the  f i rs t  group. 36 h 
af ter  last  con tac t  w i th  food b u t  w i th  free supply  of water ,  
9 o ther  r abb i t s  were t r e a t ed  as in the  f i rs t  2 groups.  72 h 
af ter  last con tac t  w i th  food b u t  also wi th  free supp ly  of 
water ,  the  r emain ing  9 r abb i t s  were weighed  killed and  
t r ea t ed  as in t he  f i rs t  3 groups  of rabbi t s .  The  ex t rac t s  
ob ta ined  f rom the  4 groups of male r abb i t s  were dried and 
the  q u a n t i t y  of powdered  ex t r ac t  per  g r amme  wet  
weight  of the  d i f ferent  pyloric  mucosa  was de te rmined .  
Solut ions of known  concen t ra t ions  of t he  ex t rac t s  were 
p repa red  using normal  saline (0.15 M) as solvent .  

Assay of the mucosal extracts. The cont inuous  s t o mach  
perfus ion technique  descr ibed by  GHOSH and Sc~:ILD 4 
was modif ied  for  t he  assay.  Male Wis t a r  s t ra in  ra t s  
weighing be tween  180-210 g were used. The ra t s  were 
anaes the t i sed  wi th  u re thane  in 25% w/v  solut ion 
given i .p.  a t  0.6 ml/100 g body  weight .  The opera t ive  
procedures  on the  ra t s  were s imilar  to  those  descr ibed by  
GHOSH and  SeHILD 4 b u t  t he  femoral  vein  was cannu la t ed  
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Some of the results obtained in the 4 types of male rabbits used. 

EXPERIENTIA 29/12 

Type of Crude gastrin extract 
male rabbit in mg/gm pylorie 

mucosa 

Gastrin activity expressed as 
synthetic human gastrin I 
equivalent in ng/mg crude extract 

Blood glucose Weight of liver in g/kg 
level in mg/100 ml body wt. 
blood 

9 Unstarved rabbits 13.26 4- 0.92 56.12 4- 0.94 
9 rabbits starved 
for 12 h but 16.52 4- 0.83 56.05 4- 0.83 
supplied water 
9 rabbits starved 
for 36 h but 13.75 4- 0.75 55.52 4- 0.75 
supplied water 
9 rabbits starved 
for 72 h but 11.46 4- 0.94 55.85 4- 0.68 
supplied water 

40.25 4- 2.65 32.85 4- 2.03 

38.75 • 2.54 32.51 ~_ 1.92 

36.24 • 2.15 28.25 4- 2.21 

30.65 4- 3.02 21.35 4- 1.78 

for in ject ion of solutions. The s tomachs  of the  ra ts  were 
perfnsed wi th  normal  saline (0.15 M) wa rmed  to the  
ra t ' s  body  t empera tu r e  and  the  flow ra te  of the  per fusa te  
into the  s tomach  was ad jus ted  to give an eff luent  volume 
of 1 4- 0.1 ml /min.  The eff luent  was collected at  10 min  
in tervals  and  t i t r a t ed  to p H  8.8 wi th  the  Au toma t i c  
T i t ra to r  (Radiomete r  Copenhagen) using a cen t inormal  
sodium hydrox ide  as the  base. The above p H  enabled  the  
calculat ion of the  to ta l  t i t r a t ab l e  acid in t he  collected 
effluent, 

Doses graded from 62.5 ~xg to i000 [xg of the saline 
solutions of the pyloric extracts from the 4 sets of male 
rabbits and 15.75 ng to 63.0 ng of synthetic human gastrin 
I (SHGI) were in jec ted  i .v.  t h rough  the  femoral  vein  into 
the  anaes the t i sed  male  rats.  The mean  ra tes  of acid 
secret ion in ~Eq/10 rain to the  in jec ted  doses of the  
s t imulan t s  were calcula ted according to  the  m e t h o d  of 
LAI 5. In jec ted  doses of the  4 types  of pyloric  ex t rac t s  
caused increased acid secretion.  The log dose-response 
curves showed l inear re la t ionship  for the  500 ~g and 1000 
~g of the  saline solut ion of the  pyloric  mucosal  ex t rac t s  
and 31.5 ng and 63.0 ng of the  syn the t i c  h u m a n  gas t r in  
I. These doses were then  used for the  24-2 (4 dose) 
assay procedure .  

The h i s t amine  con ten t s  of t he  crude pyloric  ex t rac t s  
were de te rmined  using the  isolated guinea-pig t e rmina l  
i lemn by  the  m e t h o d  of superfusion% 

Results. The results  are summar ized  in the  Table. The 
crude gast r in  ex t rac t  per  g r amme  wet  weight  of pyloric  
mucosa  was h ighes t  in the  12 h s t a rved  rabbi ts ,  and  the  
differences were s ignif icant  when  compared  wi th  values 
ob ta ined  in t he  r abb i t s  killed dur ing  feeding, and those  
subjec ted  to 36 h s ta rva t ion ,  20 < 0.05 > 0.02. The 
differences in the  crude an t ra l  mucosal  gas t r in  con ten t s  
in the  1 2 h  and 7 2 h s t a r v e d  rabb i t s  gave P < 0.01 > 
0.002. 

There  was no s ignif icant  difference in t he  gas t r in  
ac t iv i ty  of the 4 types  of pylor ic  ex t rac ts ,  P > 0.10. The 
mean  h i s t amine  con ten t  of the  4 t ypes  of t he  crude 
gast r in  ex t rac t s  was 28.5 :k 1.25 ng /mg  crude gastr in.  
The least  secretor i ly  act ive dose of h i s t amine  on the  
p repared  ra t  s tomach  was found to be 8 ~xg h i s t amine  
dihydrochlor ide .  The m i n i m u m  dose of the  saline solut ion 
of the  r abb i t  crude pyloric  gas t r in  ex t rac t  t h a t  el ici ted 
acid secre tory  response  was 62.5 [zg, which  con ta ined  
1.78 ng h i s t amine  or 1/~000 of the  m i n i m u m  dose of 
h i s t amine  d ihydrochlor ide  t h a t  el ici ted acid secre tory  
response  on the  ra t  p repara t ion .  The blood glucose level 
in the  rabb i t s  killed dur ing  feeding gave the  h ighes t  
value. The differences in the  values for b o t h  the  36 h and 
72 h s ta rved  rabb i t s  when  compared  wi th  blood glucose 

value for the unstarved rabbits were significant P < 
0.01 > 0.002 and P < 0.001 respectively. 

The weight of the liver decreased as the length of 
starvation increased. The differences in liver weight in 
the unstarved and 36 h starved rabbits and also in the 
unstarved and 72 h starved rabbits were significant, 
P < 0.001. There was no significant difference in the 
liver weights of the unstarved and the 12 h starved rabbits. 

Discussion. The above results raise a number of 
in te res t ing  quest ions.  The lower value of crude gast r in  
co n t en t  in the  pyloric  mucosa  of rabb i t s  killed during 
feeding m a y  be due to  increase gas t r in  release a t  t h a t  
per iod caused by  ant ra l  d is tens ion  resul t ing f rom feeding. 
There  is also the  poss ibi l i ty  t h a t  gas t r in  s torage and  
p robab ly  synthes is  occur bes t  in the  pyloric  mucosa  of 
r abb i t s  abou t  12 h af ter  the  last  con tac t  w i th  food, 
which in m a n  would coincide wi th  the  pos t - absorp t ive  
phase.  Also there  is the  possible suggest ion t h a t  t he  ra te  
of gast r in  s torage or synthesis ,  or both,  decreases as the  
period of s t a rva t ion  increases to 36 h and  72 h, t h e r e b y  
diminishing the  s tored gastr in.  No possible correla t ion 
could be made  be tween  the  decreasing blood glucose level 
and  the  gas t r in  s tored  because even in r abb i t s  s t a rved  
for 12 h, which  con ta ined  the  h ighes t  crude gas t r in  
content ,  the  blood glucose level was less t h a n  in t he  
uns t a rved  rabbi ts .  The gast r in  ac t iv i ty  of the  4 types  of 
the  crude ex t rac t s  were no t  s ignif icant ly  different ,  
indica t ing  t h a t  t he  p o t en cy  of the  gas t r in  ex t r ac t  was 
no t  affected by  s t a rva t ion  up to  72 h. 

Rdsumd. P a r m i  les lapins mMes priv6s de nourr i ture  
p e n d a n t  une pgriode de 72 h au m a x i m u m ,  la quant i t~  
de gastr ine b ru t t e  par  g ramme rut la plus ~lev6e chez les 
sujets  soumis 5. ce tes t  p e n d a n t  12 h e t  la moins  ~lev6e 
chez ceux qui Fon t  subi t  p e n d a n t  72 h au m a x i m u m .  
L'activi~6 gast r ique de l ' ex t r a i t  b ru t  n '6 ta i t  pas  affect6e 
par  la p r iva t ion  de nourr i ture  e t  aucune  corr61ation ne 
p u t  6~re 6tablie en t re  le t a u x  de la glucose sanguine  e t  la 
gastr ine accumul6e chez les lapins  affam6s. 
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