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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 
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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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w i t h  2 - h y d r o x y e t h y l  h y d r a z i n e  to  give 4-acetyl -1-  
( 2 - h y d r o x y e t h y l ) - 5 - m e t h y l - p y r a z o l e ,  m.p .  138 °; ca lcu-  
l a t ed  for CsH~2N~Ov C, 57.13; H, 7.19; N, 16.66~o. 
F o u n d :  C, 57.32; H,  7.32; N, 16 .42%;  U V :  ~ETOH 246 n m  

max 
(log e 4.05);  I R  (nujol) :  1658 c m  -x, 3290 cm -x. M a n n i c h  
c o n d e n s a t i o n  of t h e  a b o v e  py razo l e  w i t h  4-(p-f iuoro-  
p h e n y l ) - l ,  2, 3, 6 - t e t r a h y d r o  p y r i d i n e  h y d r o c h l o r i d e  a n d  
p a r a f o r m a l d e h y d e  in t h e  p resence  of c a t a ly t i c  a m o u n t s  
of hyd roch lo r i c  acid af fords  t he  h y d r o c h l o r i d e  f rom w h i c h  
t h e  base  is l ibe ra ted .  T he  ba se  (I), m.p .  148 °, ca l cu la t ed  
for  C,0H24FNaO2; C, 67.20;  H,  6.77; N, 11.76. F o u n d :  C, 
67.38 ; H,  6.93 ; N, I 1.64; U V :  2~TaOH 248 n m  (log e 4.39) ; I R  
(nujo l ) :  1670 c m  -1. On  t r e a t m e n t  w i t h  c i t r ic  ac id  in  
m e t h a n o l i c  solut ion,  t h e  base  fo rms  t h e  c i t ra te ,  m.p .  
136 °, ca l cu la t ed  for  C2~Ha2FNaOg; C, 56.82; H, 5.87; 

N, 7.65. F o u n d :  C, 56.86; H,  6.07; N, 7.47. U V :  2 EToH tn~x 
248 n m  (log e 4.41). 

Zusammen/assung. 3- [4 - (p -F luorpheny l ) - l ,  2, 3, 6 - t e - t r a -  
h y d r o - i  - p y r i d y l ] - l -  [ I - ( 2 - h y d r o x y a e t h y l ) -  5- m e t h y l - 4 - p y -  
r a z o l y l ] - l - p r o p a n o n  (I, C I B A  4416/B-Go)  s e n k t  bei  n o r m o -  
t on i s chen  u n d  h y p e r t o n i s c h e n  T ie ren  den  B l u t d r u c k .  Die  
D r u c k s e n k u n g  k a n n  haup t s i t ch l i ch  au f  die pe r iphe re  Vaso-  
d i l a t a t i o n  sowie au f  die V a s o m o t o r e n z e n t r e n  bezogen  
werden .  A u s s e r d e m  w i r k t  C I B A  4416/B-Go ad reno ly t i s ch .  
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A n t a g o n i s m  of  D i b u t y r y l - G u o - 3 ' : 5 ' - P  a n d  A t r o p i n e  o n  S t o m a c h  S m o o t h  M u s c l e  C o n t r a c t i o n  

T h e  effects  of cyc l ic -adenos ine-3 '  5 ' - m o n o p h o s p h a t e  
( A d o - 3 ' : 5 ' - P )  a n d  i t s  d i b u t y r y l  d e r i v a t i v e  (db-Ado-  
Y : 5 ' - P )  on  s m o o t h  musc le  a c t i v i t y  a re  well  k n o w n  1-z. 
F u r t h e r m o r e ,  basa l  a n d  s t i m u l a t e d  m o t i l i t y  of t he  s tom-  
ach  in t he  dog, as wel l  as in  man ,  is r educed  or abo l i shed  
d u r i n g  d b - A d o - 3 ' : 5 ' - P  in fus ion  4, whi le  b lood  pe r fus ion  
p re s su re  is una f fec ted .  S m o o t h  musc le  r e l a x a t i o n  c a n  be  
assoc ia ted  w i t h  inc reased  c o n c e n t r a t i o n s  of A d o - 3 ' : 5 ' - P ,  
i nduced  b y  c a t e c h o l a m i n e s  t h r o u g h  a c t i v a t i o n  of fl-re- 
c ep to r sL  The  ~-receptor  effects  of ca t echo lamines ,  how- 
ever,  could  be  m e d i a t e d  b y  a decrease  of t h e  i n t r a c e l l u l a r  
A d o - 3 ' : 5 ' - P  levels  w h i c h  in t u r n  d e t e r m i n e s  s m o o t h  
musc le  c o n t r a c t i o n  6. BALL e t  alY were  ab le  to  d e m o n -  
s t r a t e  t h a t  m-adrenergic a g e n t s  increase,  in  m a n ,  t h e  
ex t r ace l l u l a r  c y c l i c - g u a n o s i n e - 3 ' 5 ' - m o n o p h o s p h a t e  (Guo- 
3 ' :5"-P) .  Also, i t  h a s  r e c e n t l y  b e e n  shown  t h a t ,  a t  leas t  
u n d e r  some condi t ions ,  G u o - 3 ' : 5 ' - P  a c t i v a t e s  t h e  phos-  
phod ie s t e r a se  e n z y m e  s y s t e m  re spons ib l e  for  t h e  i n a c t i v a -  
t i o n  of Ado-3 ' :  5"-P 8. 

Cycl ic-3 '  5 ' - g u a n o s i n e - m o n o p h o s p h a t e  is p r e s en t  in  con-  
s ide rab le  a m o u n t s  in  va r ious  m a m m a l i a n  tissues,  pa r -  
t i cu l a r ly  in  t he  g a s t r o i n t e s t i n a l  t r a c t  9 a n d  is a f fec ted  b y  
h o r m o n e s  a n d  o t h e r  factors ,  in  a d i f f e ren t  w a y  to  Ado-  
3": 5' .p10. 

These  f ind ings  a n d  t he  resu l t s  o b t a i n e d  b y  MANGA- 
NIELLO et  al. n in ad ipose  t issue,  where  Ado-3 ' :  5"-P a n d  
G u o - Y : 5 ' - P  ac t  in  oppos i te  d i rec t ions ,  p r o m p t e d  us to  
i n v e s t i g a t e  t he  effect  of t h e  c o m p o u n d s  on  t h e  gas t r ic  

s m o o t h  muscles .  T h e  e x p e r i m e n t s  were ca r r ied  o u t  on  t h e  
r a t  s t o m a c h  f u n d u s  s t r i p  p r e p a r e d  acco rd ing  to  VANE 1,  

Our  resu l t s  d e m o n s t r a t e  t h a t ,  also in t h i s  t issue,  t he  
2 cyclic nuc leo t ides  ac t  in  oppos i t e  d i rec t ions .  W h i l e  
d b - A d o - 3 ' : 5 ' - P  an t agon i ze s  t h e  effect  of ace ty l cho l ine  
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Effect of atropine sulfate on the action of acetyleholine-HC1 (Aeh) and dibutyryl-eyelie-3',5'-guanosine monophosphate (db-Guo-3':5'-P) 
on the isolated rat  stomach fundus strip. 1, Aeh, 4 ~xg/ml; 2, Aeh, 6 v.g/ml; 3, Ach, 8 tzg[ml; 4, db-Guo-3':5'-P, 125 [xg/ml; 5, db-Guo-3': 5'-P, 
250 [xglml; 6, db-Guo-Y:5'-P, 375 &gtml; 7, db-Guo-3':5'-P, 500 ~tg]ml. Perfusion with Tyrode solution; bath volume 10 mi; temperature 
37°C. Atropine sulfate I ×10 -r g/ml was added to the tyrode solution for 60 Hlin, after which, in its presence responses I, 2, 4, 5 and 7 
were repeated. 


