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V a s o a c t i v e  I n t e s t i n a l  P e p t i d e :  S e c r e t i n - L i k e  A c t i o n  on  th e  A v i a n  P a n c r e a s  

Recent ly ,  a vasoac t ive  in tes t ina l  pep t ide  (VIP) has  
been isolated f rom hog d u o d e n u m  and shown to  be 
re la ted  in s t ruc ture  to the  hormones  secret in  and  glu- 
cagon t-3. The physiological  role p layed  by  V I P  is 
uncer ta in ,  bu t  th is  pep t ide  is known  to  have  vasodi la tor  
and  hypo tens ive  act ions  in the  dog ~ and  to be 5-10% 
as p o t e n t  as porcine secret in  in s t imula t ing  the  flow of 
juice f rom the  pancreas  in the  ca t  2. In  the  p resen t  s tudy  
fu r ther  in format ion  on the  significance of the  secret in-l ike 
act ions  of V I P  was  sought  by  inves t iga t ing  its effect  
on the  pancreas  in tu rkeys  and rats.  

Materials  and methods. Young  tu rkeys  (0.5-4.0 kg) 
were anaes the t i zed  wi th  u re thane  (1.5-1.75 g/kg, i.p.). 
A wing vein  was cannu la t ed  for injections,  and  a po ly thene  
ca the te r  was inser ted  in to  t he  gizzard to  dra in  t he  acid 
secretions.  The dorsal  pancrea t ic  duc t  was l iga tured  and  
the  ven t ra l  duct  was cannu la ted  wi th  po ly thene  tub ing  
(Por tex  pp  10). Pancrea t ic  juice was collected in ca l ibra ted  
capi l lary tubes  and  the  ra te  of flow no ted  at  10 min  
intervals .  P ro te in  concen t ra t ion  in the  juice was esti-  
m a t e d  f rom the  opt ical  dens i ty  a t  280 nm. For  the  
s tudies  on pancrea t ic  secret ion in rats,  animals  were 
anaes the t i zed  wi th  u re thane  and  pancrea t ic  juice was 
collected by  the  m e thod  descr ibed by  DOCKRAY 4. 

Results  a~d discussion. In  a previous  s t u d y  it was 
found t h a t  pure  na tu ra l  porc ine  secret in  s t imula ted  pan-  
creat ic  secret ion in tu rkeys  only  a t  h igh doses 5, and  
s imilar  results  were ob ta ined  here. In  contras t ,  pure  
na tu ra l  porcine V I P  s t imula ted  pancrea t ic  secret ion at  

re la t ively  low doses. Figure  1 shows t h a t  b o t h  pep t ides  
evoked dose-re la ted  increases in the  ra te  of flow of 
pancrea t ic  juice, bu t  only weakly  s t imula ted  the  ra te  of 
pancrea t i c  p ro te in  secretion.  F r o m  these  results  it  was 
ca lcula ted  t h a t  on a molar  basis V I P  was 28.5 t imes  more  
p o t e n t  t h a n  porcine secret in  in s t imula t ing  the  flow of 
pancrea t ic  juice (es t imated  f rom a compar i son  D~0 
values which  were de t e rmined  by  a modi f ica t ion  of the  
Dowd-Riggs  t r an s fo rma t i o n  for dose-response data6). A 
similar  a l though  s l ight ly  lower value for t he  re la t ive 
po tency  of the  2 pep t ides  has  also been  ob ta ined  using a 
p repa ra t ion  of syn the t i c  porcine VIP .  Thus  in conven-  
t ional  2 + 2 assays the  syn the t i c  mate r ia l  was found to 
be 15-20 t imes  more  p o t e n t  t h a n  porcine secret in  in 
s t imula t ing  the  flow of juice f rom the  t u rk ey  pancreas .  

In  view of the  fact  t h a t  V I P  is re la ted  in s t ruc tu re  no t  
only to  secret in  bu t  also glucagon, i t  was t h o u g h t  of 
in te res t  to  t e s t  the  act ion of t he  la t t e r  pep t ide  on the  
avian  pancreas .  Resu l t s  p re sen ted  in the  Table  show t h a t  
even in doses as h igh as 200 #g/kg a p repa ra t ion  of beef- 
pork  glucagon (Sigma Chemicals) had  no act ion on the  
flow of juice or p ro te in  f rom the  res t ing  pancreas  in 
turkeys.  The animals  in which  glucagon was t e s t ed  did, 
however ,_respond to secret in  and  the  C- terminal  oc tapep-  
t ide  of cholecys tokin in  (OP-CCK). The pancrea t ic  
responses  to  secret in  were the  same as those  previous ly  
noted,  while the  responses  to OP-CCK were charac ter ized  
by  increases in the  ra te  of flow of juice accompanied  by  a 
large increase in t he  ra te  of p ro te in  secretion,  and were 
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Fig. 1. The action of pure natural porcine secretin and pure natural 
porcine VIP on pancreatic secretion in 6 turkeys (mean body weight 
2.5 kg). In calculating the dose of secretin it was assumed that 3.5 
clinical units = 1 Fg. The responses are expressed as the peak 10 min 
rate of secretion which occurred after the injections. The injections 
were made at 30 min intervals, and order of doses was determined on 
the basis of a 6 • 6 latin square. Each point represents the mean res- 
ponses of 6 animals • S.E.M. O, VIP; 0, Secretin. 
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Fig. 2. The actions of synthetic porcine VIP and natural porcine se- 
cretin on pancreatic secretion in 5 rats (mean body weight 175 g). 
Responses are expressed as the peak 5 min rate of flow and peak 10 
rain rate of protein secretion from the pancreas. Injections were made 
at 30 intervals and order of doses randomized. Symbols as Figure 1. 
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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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