
990 Specialia EXPERIENTIA 29/8 

Oral Antigastric Acid Secretory Activity of Synthetic Prostaglandin Analogues 
(9-Oxoprostanoic Acids) 

Prostaglandins  appear  to p lay  a physiological  role in 
regulat ion of gastric acid secretion. In  the  anesthet ized 
rat ,  pros taglandin  E 1 (PGE1), infused i.v., decreases the  
spontaneous release of acid in the  gastric eff luent  and 
also the  acid secretion induced by  var ious  agents such as 
pentagas t r in  and h i s tamine  1. PGE~ inhibi ts  gastric acid 
secretion in t h e  unanes the t ized  ra t  when  adminis tered  
s.c. e i ther  by  inject ion or  b y  cons tan t  infusion ~. I n  the  
dog P G E  1 and PGE~, infused i.v., reduce h is tamine-  or 
food-induced gastr ic acid secret ion;  PGA 1 decreases the  
food-induced gastr ic acid secretion a. Perfusion of the  ra t  
s tomach wi th  P G E  1 results in decreases bo th  in the  basal  
and in the  induced gastr ic acid secretion caused by  such 
agents  as pen tagas t r in  and h i s tamine  ~. Various synthe t ic  
P G E  type  analogues inhib i t  the  basal  and the  pentagas-  
t r in- induced gastr ic acid secretion in the  ra t  when 
adminis tered s.c. a-~. The  present  studies demons t ra te  the  
effects of oral and different  modes of s.c. adminis t ra t ion  
of the  synthe t ic  P G E  analogues (9-oxoprostanoic acids) 
on the basal  gastr ic acid secretion in the  rat .  

Mater ials  and methods. The de te rmina t ion  of basal  
gastric acid secretion was carr ied ou t  as described by  
LIPPMANN 4. I n  the  studies in which the  analogues were 
adminis tered  peroral ly  before the  pyloric  l igation,  1 ml  of 
an aqueous suspension of the  analogue (containing 2 drops 
of Tween 80 per  14 ml) was given;  these animals  were kil led 
3 h after  pyloric ligation. There  were 6-10 animals  in each 
group, of a de te rmina t ion  and the  resul t s  represent  a t  
least  2 determinat ions .  W h e n  the  analogues were admin-  
istered peroral ly  af ter  the  pyloric  l igation, 0.2 ml  of the  
aqueous suspension was given and the  animals  were killed 
4 h later ;  there  were 7-10 animals  in each group. The  
synthe t ic  pros tag landin  analogues used [15-hydroxy-9- 
oxoprostanoic  acid (AY-22,093), 15-hydroxy-15-methyl-  
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Fig. 2. Effects of modes of s.c. administration of synthetic prosta- 
glandin analogues on basal gastric acid secretion, 

9-oxoprostanoic acid (AY-22,469) and 15-hydroxy-15- 
methyl -  9-ox0prostanoic me thy l  ester (AY-22,443)~ 
(Figure 1) were prepared by  Drs. ] .  F. BAGLI and T. BOGRI 
of Ayers t  Laborator ies .  

Results  and discussion. W h e n  the  compounds  were 
adminis tered  s.c., one-half  the  dose being given immedi -  
a te ly  af ter  pylor ic  l igat ion and the  other  half  2 h later, 
wif l l  the  animals  being kil led 4 h af ter  the  pyloric  ligation, 
AY-22,469 was similar  to AY-22,093 (ED~0:1.8 vs 1.0) in 
causing inhibi t ion of basal  gastric acid secretion (Figure 2). 

W h e n  given s.c. in a single adminis t ra t ion,  AY-22,469 
exhib i ted  ac t iv i ty  in a s imilar  range to AY-22,093 
( E D ~ 0 : 1 . 5  vs 3.0). AY-22,093 was 3 t imes  less ac t ive  
when given by  a single ra ther  t han  a d iv ided adminis t ra-  
t ion (EDs0 : 3 vs  1) whereas AY-22,469 exhib i ted  compa-  
rable act ivi t ies  under  these two condit ions (ED~0:1 .5  
vs 1.8). I t  is possible t h a t  the  difference could be due to 
a more rapid  metabo l i sm of AY-22,093. 

Au given peroral ly  1 h before the  pyloric  
l igat ion caused an inhibi t ion of gastr ic acid secretion wi th  
the  EDge va lue  being 44 (Figure 3A). In  contrast ,  AY- 
22,093 did not  exh ib i t  appreciable  inhibi t ion.  W h e n  the  
analogues were adminis tered  perora l ly  immed ia t e ly  after  
the  pyloric  l igation, AY-22,469 was again effective, as the  
EDs0 under  these condit ions was 3, while inh ib i tory  
ac t iv i ty  was no t  observed af ter  AY-22,093 (Figure 3B). 
Similar  results were obta ined  wi th  AY-22,469 when the  
vehicle employed  was 0.2% ca rboxyme thy l  cellulose. 
AY-22,443, the  me thy l  ester, also exhib i ted  inhib i tory  
ac t iv i ty  under  these condi t ions  and was similar  in ac t iv i ty  
to AY-22,469 (EDs0 : 6.3 vs 5.0) (Figure 3C). I t  appears  
t ha t  the  possible difference in ra te  of metabo l i sm is of 
impor tance  in regard to the  act iv i t ies  observed (AY- 
22,469 and AY-22,443 vs AY-22,093). 

The  results obta ined after  peroral  adminis t ra t ions ,  as 
well  as those showing AY-22,093 to be less ac t ive  when 
given as a single, ra ther  t h a n  a divided,  s.c. adminis t ra-  
t ion,  indicate  t h a t  the  na tu re  of the  subst i tuents  on C-15 
is of significance, as the  hydrogen  a tom in AY-22,093 is 
replaced by  a me thy l  group in AY-22,469. The  presence 
of such a group could lead to a h igher  ac t i v i t y  th rough  
interference in the  metabo l i sm of this  analogue. I n  this  
regard i t  is of in teres t  tha t ,  in the  lungs of guinea-pig,  
rat ,  sheep and human,  in the  metabo l i sm of P G E s  the  
hydroxy l  group is oxidized to form a carbonyl  a t  C-15 ~. 
Also, the  der iva t ive  of P G E  1 conta ining a carbonyl  a t  
C-15 exhibi ts  great ly  reduced act ivi t ies  (on smooth  
muscle p repara t ion  and blood pressure in rabbi t  and 
guinea-pig s) in comparison to I~GE1. This  der iva t ive  is 
also ineffect ive  in inhibi t ing p la te le t  aggregat ion in 
contras t  to PGE~ 9, In  the  h u m a n  the  major  u r ina ry  
metabol i tes  of the  P G E s  appear  to have  been formed by  
dehydrogena t ion  of the  alcohol group a t  C-15, reduct ion  
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Fig. 3. Effects of peroral administration of syn- 
thetic prostaglandin analogues on basal gastric 
acid seeretiom 

at  the  A 13 double bond, two steps of fl ox ida t ion  and e) 
oxidation10, n. As AY-22,469 is a racemate  wi th  4 
possible optical  isomers, the  act ivi t ies  of the isomers are 
of interest .  

The findings of oral ac t iv i ty  wi th  the  synthet ic  P G E  
analogues is also of interes t  in regard to studies on the  
oral ac t iv i ty  of P G E t  in the  human.  PGE~ increases the  
propuls ive  ac t i v i t y  of the  gu t  and i t  was suggested t h a t  
metabol i tes  of PGE~ might  be of impor tance  wi th  
respect  to the  effects observed~% PGE~ is ineffect ive in 
inh ib i t ing  gastric acid secretion induced by  pentagas t r in  
in doses exhib i t ing  effects on gastrointes t inal  mot i l i t y  ~a. 
Use of a higher  level  of P G E t  or a different  p ros tag landin  
migh t  have  resulted in a demons t ra t ion  of ant isecre tory  
act ivi ty;  the  l a t t e r  in v iew of the  findings x~ t h a t  h u m a n  
gastr ic mucosa  contains  P G E  2. In  this connect ion PGA~, 
infused in t ravenously ,  decreases gastr ic acid secretion 
induced by histamineS5. 

Rdsumd. L'ana logue  synth6t ique  de la prostaglandine,  
AY-22,093, exerce moins d ' inh ib i t ion  sur la s6cr6tion 
basale de l 'acide gas t r ique  chez le ra t  lorsque adminis t r6  
en dose unique  p lu t6 t  qu ' en  dose divis6e, par  voie sons- 
cutan6e. Far  contre, l ' analogue AY-22,469 con tenan t  un 

groupe m6thyl6 en C-15, mont re  des effets semblables.  
AY-22,469 et  son ester m6thy l ique  AY-22,443 sont  
efficaces lorsque administr6s par  voie orale, tandis  que le 
compos6 AY-22,093 ne l 'est  pas. 
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T h e  Ef fec t  of  S m a l l  D o s e s  of  M e c a m y l a m i n e  o n  S h u t t l e b o x  B e h a v i o r  i n  th e  G u i n e a - P i g  I 

Although  mecamylamine  has found wide appl ica t ion in 
recent  years  as an ant i -nicot inic  agent  in var ious  studies 
wi th  different  species, i ts inf luence on an imal  behav ior  
has not  been ex tens ive ly  studied,  especial ly in the  lower 
dose ranges. P re l imina ry  exper iments  wi th  rats  a t  this  
l abora to ry  have  indica ted  t h a t  m e c a m y l a m i n e  in small  
doses (up to 0.3 mg/kg) faci l i ta tes  both  swimming  
endurance  and shu t t l ebox  per formance  in t h a t  species3. 
On  the  o ther  hand,  an i m p a i r m e n t  of ac t ive  avoidance  
learning in mice  has been demons t ra t ed  wi th  h igher  doses 
of this substance.  Whereas  OLIVERIO B obta ined  this  effect 
wi th  doses ranging be tween  1.2 and 5.0 mg/kg,  however ,  
GOLDBERG et al.4 repor ted  t h a t  doses of mecamylamine  
in excess of 6.25 mg /kg  were necessary to impa i r  ac t ive  
avoidance  learning.  These and o ther  differences in results  
be tween and wi th in  species and var ious  tests, in addi t ion  
to the  increasing ~:mportance of m e c a m y l a m i n e  in 
nicot ine and tobacco smoke studies, p r o m p t e d  this  
ini t ial  inves t iga t ion  into  the  effects of m e c a m y l a m i n e  on 
guinea-pig behavior .  Since the  earl iest  repor ts  concerned 
wi th  the  pharmacologica l  proper t ies  of m e c a m y l a m i n e  5, 

there  has been no ment ion  in the  l i te ra ture  of its use in 
any behaviora l  tes t ing s i tuat ions wi th  guinea-pigs. 

The  guinea-pig has, however ,  found increasing use in 
shu t t l ebox-avoidance  exper iments  in recent  years,  hav ing  
been so tes ted in re la t ion to the  effects of var ious  bra in  
lesions 6, ~, and of different  drugs, such as amphe t amine  s, 
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