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Gastrin is one of the factors in ulcerogenesis [3- 
5,7,8,15], although its role in ulcer production is 
difficult to explain by invoking secretory mecha- 
nisms alone. The gastrin-induced alteration in gas- 
tric motor function precedes the secretory respon- 
ses, and myocytes are more sensitive to this pep- 
tide than are epitheliocytes [4,6,11]. Pentagastrin 
may both stimulate and inhibit the motor and my- 
oelectrical activities of the stomach and intestine 
[1,2,11,12,14], but it has not been fully elucidated 
what contribution adrenergic mechanisms make to 
the action of gastrin on gastrointestinal motor func- 
tion [1,13,14]. The purpose of the present study 
was to examine how blockade of [3-adrenergic re- 
ceptors might affect the duodenogastric dyskinesia 
induced by ulcerogenic doses of pentagastrin. 

MATERIALS AND METHODS 

Chronic tests were carried out on 5 male rabbits 
2.8-3.7 kg in weight in which, 1-2 weeks before 
the tests, looped electrodes were implanted into 
smooth muscles of the stomach, pyloric sphincter, 
and duodenum as described previously [9,10]. Ac- 
tivities of the gastric, pyloric, and duodenal smooth 
muscles were recorded on an encephalograph at a 
rate of 7.5 mm/sec at a time constant of 0.3. The 
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rabbits were fed the standard diet (oats, vegetables, 
hay). The tests were run from 10:00 to 14:00 h 
without imposing any dietary restrictions on the 
animals. In the first series of tests, ulcerogenic 
doses of pentagastfin [4,8] were injected subcuta- 
neously at 0.2 mg/kg daily for 5 days. In the 
second series, the [~-blocker propranolol was in- 
jected intravenously at 2 mg/kg 10-20 min before 
pentagastrin. One hour before and one hour after 
pentagastrin injection, the frequency of bursts of 
action potentials was determined. The magnitude of 
pentagastrin activity was analyzed in detail both 
before and after the beta blockade, particularly 
during the first 10 min of its effect (the start of 
pentagastrin action) and during the last 10 min 
(the end of pentagastrin action). The statistical sig- 
nificance of differences between mean values was 
evaluated by the range of their variation (at the 
95% level of significance). 

RESULTS 
The subcutaneous injection of pentagastrin elicited, 
in each rabbit, a triphasic reaction of myoelectri- 
cal activity in the gastroduodenal zone (Fig. 1). 
The first (inhibitory) phase of this reaction was 
characterized by a short-term (1-3 min) discon- 
tinuation of action potentials in all three elec- 
tromyograms. The second (tachygastric) phase was 
marked by an increased frequency (for 4-12 rain) 
of action potential bursts recorded from the stom- 
ach and pyloric sphincter, whereas the duodenal 
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Fig. 1. Triphasic reaction of myeloelectrical activity in the gastroduodenal zone to subcutaneous injection of pentagastrin, 

a c t i v i t y  r e m a i n e d  n o r m a l .  T h e  t h i rd  phase  o f  
pentagas t r in  ac t ion  was charac te r ized  by  weakened  

gastric and  sp h in c t e r i c  act ivi t ies  an d  in tens i f i ed  
duodena l  activity fo r  40-50 min.  U n d e r  the  ac t ion  

TABLE 1. Effect of Pentagastr in  on Myoelectr ical  Activity of Gastroduodenal  Zone in Rabbits with Blocked b - A d r e n e r g i c  
Receptors.  The Values are M e a n s •  (n=5) 

Drug 

Pentagastrin, 
0,2 mg/kg  

Propranolol, 
2 mg/kg 
Propranolol 
+ pentagastrin 

Frequency of action potential bursts, rain q 

baseline I 

stomach 

2,9---0.3 

2.6• 

2,5---0.2 

pylorus 

2,0• 

1 ,9 •  

2,1~0,3 

duodenum 

13,2• 

14.6---2.1 

10,5• 

Note. The ,as te r i sk  indicates a significant difference 

start of pentagastfin action 

stomach 

3.2-----0.8 
(+ 10%) 

2.9• 

3.5• 
( + 40%) 

pyloms 

3 . 0 •  

( + 50%) 

2,5-0.8 

3.3• 
( + 57%) 

duodenum 

21,0• 
( + 59%) 

14,2-----5.1 

19.2• 
( + 83%) 

)<0.05) relative to the baseline. 

end of pentagastfin action 

stomach 

1,7• 
(--41%) 

2.2-----0.5 

1.3• 
(-48%) 

pylorus 

1.5• 
(-25%) 

2.2• 

1.3• 
(-38%) 

duodenum 

20.8• 
( + 57%) 

11.6---2.0 

15.6• * 
( + 48%) 
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Fig. 2. Shor t - - te rm increase in the f requency of action potential  bursts in the gastroduodenal  zone caused by propranolol.  

of pentagastrin, therefore, the activity of the 
duodenal muscles eventually came to predominate 
over those of the pyloric and gastric muscles. 

As shown in Table 1, whereas all three areas 
of the gastropyloroduodenal zone were activated in 
the early period of pentagastrin action (during the 
first 10 min  of its effect) ,  the gastric and 
sphincteric activities were weakened but the activ- 
ity of the duodenum was increased at the end of 
pentagastrin action (during the last 10 min of its 
effect). Such a lack of correspondence between the 
duodenal and gastric activities is an indication of 
duodenogastric dyskinesia. 

The observed bilateral duodenogastric dyskinesia 
induced by pentagastrin indicates that one possible 
mechanism of the ulcerogenic action of gastrin 
may be a duodenogastric reflux at the basis of 
which is bilateral duodenogastric dyskinesia. 

The intravenous injection of propranolol (2 
mg/kg) resulted in a brief (for 2-5 ram) increase 
in the frequency of action potential bursts in the 
gastroduodenal zone (Fig. 2). A statistical analysis 
of the effect of propranolol (Table 1) showed that 
these changes were insignificant over a longer pe- 
riod (10 min), both at the start and at the end 
of the tests. On the other hand, the propranolol- 
induced bradycardia was significant throughout the 
observation period. Consequently, the beta block- 
ade did not alter coordinated activity of the 
smooth muscles. 

When pentagastrin was injected after the beta 
blockade by propranolol, an inhibitory and, pre- 
dominantly, a tachygastric phase of its action was 
observed (Fig. 2). The tachygastria was of a 
dyskinetic type since action potential bursts oc- 
curred in the electroduodenogram earlier than they 
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did on the electropylogram and especially on the 
electrogastrogram. Under these conditions, therefore, 
pentagastrin could induce a retrograde duodenogas- 
tric dyskinesia. 

Thus, the blocking of ~-adrenoreceptors with 
propranolol,  without  eliminating the pentagast- 
r in-induced duodenogastric dyskinesia, only mo-  
dified it somewhat (from a bilateral to a retro- 
grade variety). 

As shown by the statistical analysis (Table 1), 
both before and after the beta blockade, the activ- 
ity of all three areas of the gastroduodenal zone 
was stimulated by pentagastrin at the beginning of 
its action, whereas it stimulated only the duodenal 
muscles and weakened the activity of the pyloric 
and gastric muscles at the end of its action. 

In summary, this study indicates that ulcero- 
genic doses of pentagastrin lead to a bilateral 
duodenogastric dyskinesia which, far from being 
eliminated by the blockade of ~-adrenergic recep- 
tors with propranolol, becomes transformed into a 
retrograde duodenogastric dyskinesia. 

The fmding that pentagastrin led to a more 
strongly marked (retrograde) dyskinesia after the 
beta blockade than before it (when only a relative 
bilateral dyskinesia was observed) suggests that adr- 
enerNc mechanisms may be directed at preventing 
the aggravation of duodenogastric dyskinesia. 

The author  wishes to thank Svetlana Ni-  
kul'shina for her technical assistance in the experi- 

merits and in the preparation of the manuscript 
for this article. 
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