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T h e  E f f e c t s  of  P e n t a g a s t r i n  o n  t h e  M o t i l i t y  of  t h e  

P e n t a g a s t r i n ,  a s y n t h e t i c  p e n t a p e p t i d e  wh ich  possesses 
m a n y  of t he  p rope r t i e s  of t he  h o r m o n e  gas t r in ,  s t i m u l a t e s  
t h e  m o t i l i t y  of p a r t s  of t he  s t o m a c h  in dogs a n d  m a n  1, 
especia l ly  of t h e  lesser c u r v a t u r e  ~, as  well  as s t i m u l a t i n g  
gas t r i c  secre t ion .  T h e  effects  of t h i s  d r u g  on  t h e  r u m i -  
n a n t ' s  s t o m a c h  are  espec ia l ly  in t e res t ing ,  s ince t h e  s t o m -  
ach  is d iv ided  i n to  f u n c t i o n a l l y  a n d  a n a t o m i c a l l y  d i s t i nc t  
c o m p a r t m e n t s .  I t  h a s  been  s h o w n  to  increase  a c t i v i t y  of 
t he  pylor ic  a n t r u m  in sheep ~, b u t  w h a t  are  i t s  effects  
on  t he  fo re s tomach ,  whose  m o v e m e n t s  are  so v igorous  
a n d  complex  ? 

T h e  f i r s t  c h a m b e r ,  t h e  r u m i n o r e t i c u l u m ,  fo rms  a large 
vessel  in  wh ich  t h e  food is f e r m e n t e d .  S t r o n g  con t r ac -  
t i ons  of ref lex or ig in  pass  ove r  t h i s  o r g a n  a b o u t  once  a 
m i n u t e  a n d  are assoc ia ted  w i t h  m a r k e d  e lect r ica l  a c t i v i t y  
in  t h e  s m o o t h  musc le  of i t s  wal l ;  more  f r e q u e n t  r h y t h m i c  
e lect r ica l  a c t i v i t y  can  also be  d e t e c t e d  w h i c h  is s imi la r  
to  t h e  bas ic  e lec t r ica l  r h y t h m  of g u t  musc le  in  o t h e r  
species ~. Food  passes  n e x t  t h r o u g h  t h e  o m a s u m ,  a com-  
p a c t  o r g a n  c o n t a i n i n g  n u m e r o u s  l eaves  of e p i t h e l i u m  
w h i c h  o r i g i n a t e  f rom i ts  g rea t e r  c u r v a t u r e .  T h e  con t r ac -  
t i ons  of t h e  r e t i cu lo -omasa l  orifice h a v e  a r h y t h m  asso- 
c i a t ed  w i t h  t h e  r u m i n o - r e t i c u l a r  cycle, b u t  those  of the  
m a i n  b o d y  of t h e  o m a s u m  fol low a s lower  a n d  less 
r egu l a r  r h y t h m .  T h e  m u s c u l a t u r e  of t he  wal l  also shows 
a r h y t h m i c  e lect r ica l  d ischarge ,  g r e a t l y  a u g m e n t e d  d u r i n g  
c o n t r a c t i o n s  ~. T h e  l a s t  c o m p a r t m e n t  is t h e  g l a n d u l a r  
a b o m a s n m ,  ana logous  in f u n c t i o n  to  t he  s t o m a c h  of 
m o n o g a s t r i c  species.  I t s  f u n d u s  m a k e s  on ly  w e a k  move -  
m e n t s  b u t  t h e  py lor ic  a n t r u m  c o n t r a c t s  s t rongly ,  i t s  
cycle of c o n t r a c t i o n  d i s t i n c t  f rom those  of t he  fo res tom-  
ach,  a n d  all  p a r t s  show r h y t h m i c  e lectr ical  a c t i v i t y .  

T h e  ef fec ts  of i .v.  i n j ec t ion  of p e n t a g a s t r i n  (ICI,  50 123 ; 
P e p t a v l o n )  on  t h e  f o r e s t o m a c h  h a v e  b e e n  e x a m i n e d  in  a 
y o u n g  bul l ,  a cow a n d  a sheep.  T h e  c a t t l e  h a d  large  
r u m e n  f i s tu las  w h i c h  a l lowed record ing  i n s t r u m e n t s  to  be 
i n t r o d u c e d  in to  t h e  s t o m a c h  b y  h a n d .  Wa t e r - f i l l ed  ba l -  
loons  c o n n e c t e d  to  p ressu re  t r a n s d u c e r s  were p laced  in 
t h e  r u m i n o - r e t i c u h m  a n d  o m a s n m ,  a n d  e lec t rodes  were 
app l i ed  to  t h e  e p i t h e l i u m  of t h e  t u r e e n  b y  m e a n s  of a 
suc t i on  cup.  

F igu re  1 shows t h e  effects  of a n  i n j ec t i on  of p e n t a -  
gas t r in ,  1 p~g/kg b o d y  weight ,  in  t he  bull .  Af t e r  a b o u t  
20 sec t h e  c o n t r a c t i o n s  of t h e  r u m i n o - r e t i c u l u m  a n d  t h e  
e lec t r ica l  a c t i v i t y  of t he  dorsa l  sac of t h e  r u m e n  ceased 
a l t o g e t h e r ;  t h e  e lec t r ica l  a c t i v i t y  r e a p p e a r e d  a f t e r  a b o u t  
10 ra in  a n d  t he  c o n t r a c t i o n s  a f t e r  20 min .  I n  con t r a s t ,  
t h e  o m a s u m  c o n t r a c t e d  v igo rous ly  20 sec a f t e r  t he  in jec-  
t i on  : t h e  p ressure  g r adua l l y  dec l ined  to  r each  t h e  base l ine  
a f t e r  7 ra in  a n d  t h e n  t h e  o rgan  r e s u m e d  i ts  i r r egu la r  
a c t i v i t y .  R e s p i r a t i o n  a n d  h e a r t  r a t e  were  unaf fec ted .  
Doses  of 0.5 or 2.0 ~tg/kg gave  s imi la r  responses ,  dif-  
fe r ing  on ly  in d u r a t i o n .  V e r y  s imi l a r  r esponses  were  
o b t a i n e d  in t h e  cow. 

T h e  poss ib i l i t y  t h a t  t he  increased  pressure  in  t h e  
o m a s u m  was  m e r e l y  a pass ive  ref lec t ion  of un reco rded  
m o v e m e n t s  w i t h i n  t h e  a b d o m e n  was  e x a m i n e d  in t h e  
sheep.  Th i s  a n i m a l  h a d  s ta in less  s teel  e lec t rodes  chron i -  
ca l ly  i m p l a n t e d  in t he  r e t i cu lum,  o m a s u m  a n d  a b o m a s u m .  
Some  of t h e  o m a s a l  e lec t rodes  were  a t t a c h e d  to  t he  leaves,  

R u m i n a n t  S t o m a c h  

a b o u t  3 c m  f rom t h e i r  or ig in  on  t h e  wall,  o the r s  were  
a t t a c h e d t o  t h e  g rea t e r  c u r v a t u r e  of t he  wall.  F igure  2 
shows t h a t  t h e  leaves  showed  a r h y t h m i c  e lec t r ica l  dis-  
charge,  t h e  wal l  a less r egu la r  a n d  i n d e p e n d a n t  a c t i v i t y .  
Af te r  i n j ec t i ng  p e n t a g a s t r i n ,  1 [zg/kg, e lec t r ica l  a c t i v i t y  
in  t h e  r e t i c u l u m  a n d  a b o m a s u m  ceases  a l toge the r ,  whi le  
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Fig, 1. Bull. Pentagastrin, 1 [xg/kg, was given by rapid i.v. injection 
at the arrow. The record shows: 1, pressure in the reticulmn; 2, elec- 
trical activity in the dorsal sac of the rumen; 3, pressure in the body 
of the omasum; and 4, pressure in the posterior dorsal sac of the 
rumen. Time scale: 1 rain intervals. 
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Fig. 2. Sheep. Pentagastrin, 1 p.g/kg, was given by rapid i.v. injec- 
tion at the arrow. The record shows the electrical activity of: 1, reti- 
culum; 2, greater curvature of the omasurn; 3, primary leaf of the 
omasum; and 4, medial side of abomasal fundus. The upper and 
lower parts of the record run continuously. Time scale: I0sec 
intervals. 
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the  ac t i v i t y  of the  omasal  walI  was grea t ly  augmented  
and became continuous.  The  rhy thmic  activity,  of the  
omasal  leaves was s l ight ly  al tered,  the  discharge be- 
coming  a l i t t le  (about 20%) more  frequent .  The  possible 
con t r ibu t ion  of a response to abomasa l  acid secret ion 
was e l imina ted  by  showing tha t  in ject ion of 50 ml  of 
0 .1N HC1 into  the  omasal  canal  caused only a s l ight  
and passing electr ical  response. 

The  electr ical  a c t i v i t y  of the  omasum was re la ted  to 
pressure changes in the  catt le.  I n  the  bull, electr ical  
ac t iv i ty  of the  greater  cu rva tu re  of the  omasal  wall  was 
recorded by  means  of chronical ly  imp lan ted  electrodes;  
and in the  cow the  ac t i v i t y  of the  leaves was de tec ted  
by  use of a bal loon bear ing several  s i lver  electrodes which 
was inf la ted wi th in  the  omasum.  These records showed 
t h a t  pen tagas t r in  grea t ly  increased the  ac t iv i ty  of the  
wall  bu t  only  s l ight ly  affected the  leaves, as w i th  the  
sheep, and t h a t  t he  increased electr ical  a c t i v i t y  paral le led 
the  increase in omasal  pressure. 

This  pa t t e rn  of effects, inhibi t ion  of rumino- re t i cu lum 
and s t imula t ion  of the  omasum,  was not  shown by  o ther  
smooth  muscle s t imulants .  Rap id  i.v. in jec t ion  of hyper-  
tensin  2 ~tg/kg, or serotonin,  20 [zg/kg, s t imula ted  the  
electr ical  a c t i v i t y  of the  muscu la tu re  of all compar t -  
ments  of t he  s tomach,  as did pilocarpine,  100 txg/kg, and 
carbachol ,  4 [zg/kg. Adrenal ine,  2 ~tg/kg, af ter  a brief 
s t imula t ing  effect, inhibi ted  all compar tmen t s .  Secretin, 
1 IU/kg ,  and pancreozymin ,  2 IU/kg ,  had  no effect. The 
in jec t ion  of atropine,  200 vg/kg,  arrested al l  pressure 
changes and electr ical  a c t i v i t y ;  in ject ion of pentagas t r in ,  
2 vtg/kg, abou t  6 min  later,  a lways  produced  an omasal  
response t h a t  was no t  m u c h  less t h a n  normal .  

These effects of pen tagas t r in  on the  smooth  muscle 
of the  fores tomach  appear  specific and qui te  unusual ,  
for 1. unl ike  o ther  smooth  muscle exc i tan ts  or cholino- 
mimet i c  drugs wi th  a nicot inic  action, exc i ta t ion  of the  
omasum was accompanied  by  cessation of rumino-re t ic -  
ular ac t iv i ty ,  and 2. unl ike p a r a s y m p a t h o m i m e t i c  effects, 
the  cont rac t ion  of the  o m a s u m  could be p roduced  af ter  
a t rop in iza t ion  of the  organ: The  specific exc i ta t ion  of the  
o m a s u m  accords well  w i th  its origin f rom the  centra l  
pa r t  of the  lesser cu rva tu re  of the  embryonic  gastr ic  
spindle 5 since this  is the  region which is mos t  responsive 
to pen tagas t r in  in monogas t r ic  species 2. 

R~sumd. L' in jec t ion  i.v. de 6 btg/kg de gastr ine synth6- 
t ique  (ICI 50123) est suivie, chez les herbivores  rumi-  
nants,  malgr6 une inhibi t ion prolong6e de la motr ic i t6  
rumino-r6t icutaire ,  d ' une  impor t an t e  cont rac t ion  de 
l ' o m a s u m  (feuillet). La  r6ponse exci to-motr ice  persiste 
apr~s a t rop ine  et  semble sp6cifique du feuil let  qui  6qui- 
vaut ,  sur le p lan  embryologique ,  ~ la par t ie  moyenne  de 
la pe t i te  eourbure  de l ' es tomae.  
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Antihypertensive Agents III. Synthesis  and Antihypertensive Activity of 3 - [4 - (p-Fluoro-phenyl ) -  
1 ,2 ,3 ,6 - te trahydro- l -pyr idy l ] - l - [1 -  (2-hydroxyethyl ) -5-methyl -4-pyrazoly l ] - l -propanone  1-3 

C I B A  4416/B-Go, which is 3-[4-(p-fluorophenyl)- 1, 2, 3, 6- 
t e t r a h y d r o - l - p y r i d y l  l - l - [1 - (2 -hydroxye thy l ) -5 -me thy l -4 -  
pyrazo ly l ] - l -p ropanone  c i t ra te  (I), has  been s tudied to  
ascer ta in  its an t ihype r t ens ive  proper t ies  in expe r imen ta l  
animals.  

O 

x .  
N CH 3 I 
CH2CH~OH (I) 

Go 4416 is a po t en t  hypo tens ive  agent  in exper imenta l  
animals.  I t  produces  a prolonged fall  of blood pressure 
of 40-50 m m  Hg  last ing for abou t  2 h  a t  a dose of 
0.25 mg/kg,  when  g iven  i.v. or in t ra - in tes t ina l ly  in pen-  
tobarb i tone-anaes the t i zed  dogs and cats. At  this  dose the  
adrenal ine  effect is e i ther  reversed  or  blocked.  The  nor- 
adrenal ine  effect  is s l ight ly  reduced.  The  substance 
inhibi ts  the  carotoid  occlusion pressor  response and 
antagonizes  the  pressor  response elici ted by  t y r a m i n e  
and amphe tamine .  

This  compound  affects centra l  va somoto r  regula t ing  
mechan isms  as ev idenced by  the  produc t ion  of prolonged 
fall  of blood pressure af ter  in t ra-ar ter ia l  in ject ion into  
ve r t eb ra l  a r t e ry  of anaes the t ized  cats (10-20/xg/kg).  

Go 4416 lowers s ignif icant ly  the  blood pressure of 
renal  hype r t ens ive  ra ts  ( - - 2 1  to - -82)  a t  a dose of 
5-30 mg /kg  p.o. when  g iven  dai ly  for 10 days. The  com- 
pound  has no gangl ion-blocking ac t iv i ty ,  as evidenced 

by  s imilar  d iminu t ion  of cont rac t ion  of the  n ic t i t a t ing  
m e m b r a n e  of the  cat  fol lowing pre- and post-gangl ionic  
cervical  sympa the t i c  s t imulat ion.  The  diminished con- 
t rac t ion  of the  n ic t i t a t ing  m e m b r a n e  (43 % at  I mg /kg  i.v.) 
fol lowing Go 4416 could be a t t r ibu ted  to ~-adrenorecep- 
t o t  block. This  compound  does no t  block t ransmiss ion 
in the  adrenergic  neurons,  as demons t r a t ed  in the  Finkel-  
m a n  prepara t ion .  

Go 4416 produces a s ignif icant  deple t ion  of hear t  
(39%) and bra in  (55%) noradrenal ine  a t  10 and 30 mg /kg  
respect ively .  Bra in  dopamine  and 5 -hydroxy- t ryp t amine  
are also s ignif icant ly  lowered (about 50%) wi th  the  
h igher  dose. 

The  compound  produces  marked  per iphera l  vasodila-  
t ion.  This  has  been shown on the  isolated perfused h ind  
l imb of a ca t  and on femoral  blood flow in the  anaesthe-  
t ized dog. The  blood flow is increased by  64 and 120% 
wi th  50 and 100 ~tg/kg i.v. respect ively,  as measured  by  
an e lec t romagnet ic  f low meter .  

A conven ien t  me thod  of p repara t ion  of Go 4416B is 
as follows: E t h o x y m e t h y l e n e  ace ty lace tone  is reac ted  

I Citrate = CIBA 4416/B-Go. 
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