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The question of the interrelationship of activity between various portions of the digestive system has been studied 
by many physiologists [12, 15, 16, etc.]. V.N.  Boldyrev [3] first noted a correspondence between the periodic motor 
activity of the empty stomach and the motor activity of the small and large intestine. M. B. Tetyaeva [19], on the 
basis of observations of patients, concluded that in the human, with an empty stomach, a periodic motor activity is 
present throughout the extent of the entire intestinal tract. V. F. Mostun [10], using the multiple balloon method 
which permits simultaneous recording of the motor activity in the stomach, duodenum and mid portion of the je-  
junum, came to the conclnsion that there was a temporal correspondence in the periodic effort exerted by the portions 
of the intestinal tract investigated. N. N. Lebedev [9] noted that the periodic motor activity of the stomach arose in 
synchrony with the intestinal secretion within the midportion of the jejunum and the prececal area of the ileum. 
Along with this, many authors [2, 4, 6, 17] do not believe there is a periodic nature to the motor activity of the large 
intestine. 

The results of the majority of works suggest a single mechanism for the genesis and transmission of periodic motor 
activity serving the entire gastro-intestinal tract. In line with this, the principally important concept of a single 
mechanism for the periodic motor activity of the digestive tract is in need of further experimental support, using a 
single method for recording the motor phenomena throughout the entire extent of the gastro-intestinal tract; in the 
past the authors have not always taken this into consideration. 

The goal of this work was to clarify any functional interrelationship between the work of the stomach andcertain 
portions of the small and large intestine (duodenum, prececal portion of the ileum, sigmoid, and rectum) as pertains 
to the periodic and continuous motor activity not associated with digestion. 

E X P E R I M E N T A L  

Long term experiments were performed on 10 healthy adult dogs. In nine of the dogs fistulae were created in 
the stomach at the border between the pyloric and fundal portions and in the duodenum at its distal portion; in ad- 
dition, in two dogs fistulae were also placed in the ileum, 10 cm proximal to the i leocecal  valve. In one dog the 
fistulae were placed in the stomach and ileum at the same sites as in the remaining dogs. Conditions for the feeding 
regime and the method for recording the motor activity of the various portions of the digestive tract have been de- 
scribed by us in a previous work [18]. A total of 257 experiments were carried out, lasting a period of from 5 to 12 
hours. The motor activity of the stomach and duodenum was recorded in 93 trials on 5 dogs; the motor activity of 
the stomach, and duodenum and the duodenal secret ion- in 58 uriah on 3 dogs; the motor activity of the stomach, 
duodenum and i l e u m -  in 13 trials on 2 dogs; the motor activity of the stomach and i l e u m -  in 52 trials on 1 dog; 
the motor activity of the stomach, duodenum and s igmoid-  in 15 trials on one dog; the motor activity of the stomach, 
sigmoid and r e c t u m -  in 26 trials on 3 dogs. In the case where we recorded the actions of the sigmoid and rectum we 
inserted a flexible thin tube, at the end of which was a balloon, through the anus, using a rubber gloved finger; at the 
side of the tube, 8 cm below the first balloon, we attached a second balloon, joined to another rubber tube; when the 
balloons were introduced into the intestine they were located at a distance of 15-19 and 4-5 cm from the external 
opening of the anus. 
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RESULTS 

The experiments confirmed a fact previously established by us; namely that outside of digestive activity there 
exists a strict correspondence in the functional state of the stomach and the duodenum, manifesting itself either in 
simultaneous, periodic activity, or in continuous activity, of these structures [18] (Fig. la).  

The motor efforts of the lower portions of the small and large intestine, as shown by our experiments, occur inde- 
pendent of shifts in the functional state of the upper portion of the gastro-intestinal tract, excIuding digestive activity. 

Fig. 1. The state of the motor activity in the duodenum ileum, sigmoid, 
and rectum in the process of transition from continuous activity of the 
stomach to periodic, a) Motor activity of the stomach and duodenum in 
the dog, V'yuna; meaning of the curves (from above downward): motor ac- 
tivity of the stomach; motor activity of the duodenum; time markings (3 min 
20 seconds); b) motor activity of the stomach and ileum in the dog, 
Ryzhika; meaning of the curves (from above downward): motor activity of 
the ileum; motor activity of the stomach; time markings (4 min); c) motor 
activity of the stomach, sigmoid and rectum in the dog, Chernysha; meaning 
of the curves (from above downward): motor activity of the stomach; motor 
activity of the sigmoid; motor activity of the rectum; time markings (3 min 
20 sec). 

Fig. lb shows that transition from continuous motor activity in the stomach to periodic in the same trial is not 
in any wayrefleeted by the state of motor activity in the ileum. The motor activity of this portion of the dog's in- 
testine, in the region of the ileocecal valve, independent of the presence or absence of alimentary thyme,  is charac- 

991 



terized by a periodicity which does not temporally coincide with the periods of work demonstrated by the stomach. 
Its typical forms, encountered during a single experiment or over the course of several months of investigation, are 
presented in Fig. 2. 

The motor activity of the ileum in the prececal area consisted of shifts from periods of relative quiet to a sharp 
and powerful elevation in the tonus of the intestine lasting 10-80 minutes and involving rhythmic contractions at the 
peak of the rise (from 5 to 20 in number). In the resting periods, lasting 5-60 minutes, rare fluctuations in the tonus 
of the intestine were observed as a rule. We did not observe an alternation between periodic and continuous motor 
activity in the ileum in a single one of the trials on the various dogs, while this was so characteristic for the stomach 
and the duodenum. 

Thus, the motor activity of the ileum differs in 
a number of characteristics: first, its periodicity does 
not coincide temporally with the periodic activity of 
the stomach and duodenum; secondly, alternation be- 
tween periodic and continuous activity is absent; third- 
ly, there are no noticeable changes during transition 
from continuous activity in the stomach and duodenum 
to periodic; fourthly, the shifts of the various forms of 
motor activity in the ileum occur in the presence of 
regular periodic motor activity of the stomach. In ad- 
dition, we did not observe any kind of differences in 
the periodic activity of the ileum in the dogs when 
they were placed on a mixed diet, or in 2 dogs main- 
tained on predominantly dairy foods. As we have shown 
earlier [18], the periodic motor activity of the stomach 
and the duodenum is markedly altered in response to 

Fig. 2. The different forms of periodic motor activi- changes in the nutritional regime. 

ty of the ileum in the dog, Ryzhika, on different days The absence of an interrelationship between the 
of the experiment. The time markings are constant motor activity of the empty stomach and the lower 
(4 min). portion of the large intestines is shown in Fig. !c .  The 

transition from continuous motor activity of the stomach 
to periodic is not accompanied by any kind of notice- 
able changes in the motor activity of the sigmoid and 
rectum. At the same t ime,  it can be noted that the 
motor activity of these neighboring portions of the 
large intestine is almost identical in its nature. Con- 
tractions of both portions of the intestine occur in the 
form of constant-  sometimes weak, sometimes stronger- 

Fig. 3. Typical forms of the motor activity in the fluctuations in the tonus (the duration of each fluctu- 
sigmoid on different days of the experiment, in the ation is about 1 minute). In addition, periodic ele- 
dog, Mal'chika. Below - t ime markings (3 minutes vatious in the tonus are observed, lasting 6-10 minutes, 
20 seconds), with rhythmic contractions at the peak of the rise. 

These elevations in the tonus occur irregularly; in 
character they are somewhat reminiscent of the periodic elevatious in the tonus of the ileum. The different forms 
of the motor activity in the sigmoid most frequently encountered in dogs are presented in Fig. 8. 

Thus, the experiments performed showed that the motor activity of the stomach and duodenum - both periodic 
and continuous - occurs in an interrelated fashion; the ileum, sigmoid and rectum do not take part in these alter- 
nations between periodic and continuous activity. 

It may be postulated that the joint activity of the stomach and duodenum and its correspondence in t ime are 
caused, as in the case of the esophagus, pancreas and liver, by ex t r a -  and intramural nerve mechanisms common to 
them, apparently not related to the activity of the lower portions of the small and large intestine. The vagal mecha- 
nism for periodic, and the local ganglionic mechanism for continuous, activity of the stomach have been shown suf- 
ficientiy convincingly in the works of a number of authors [1, 5, 13, 14, 19, etc.]. 
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In the opinion of I. P. Razenkov [15], the regulating role of the central nervous system gradually weakens in a 
distal direction along the path of the digestive tract, which is also confirmed by other investigators. This point of 
view agrees with neurohistological works [7, 8] which show that with its endings the vagus forms pertcellnlar apparatus 
on the Dogiel type I ganglial cells. The area of distribution of these cells basically involves only the upper portion 
of the digestive tract, including the duodenum. In the middle and lower portions of the small intestine and thelarger 
part of the large intestine Dogieltype II cells are encountered, which have no relationship with the vagus. As far as 
the lowest portions of the large intestine are concerned, where cells of Dogieltype I are again seen, here they are 
served by extramural nerves from the sacral portion of the parasympathetic nervous system. The facts obtained by 
us can be explained by the fact that the corresponding occurrence of the periodic motor activity in the stomach and 
duodenum is determined by vagal nerves, while Dogieltype I ganglial cells determine the corresponding continuous 
activity. On the other hand, the absence of "synchronicity ~ in the motor activity of the upper portion of the digestive 
tract (stomach, duodenum) and the lower portions of the small and large intestine is apparently related to peculiari- 
ties in the ex t r a -  and intramural innervation of the lower portion of the small and large intestine. 

~UMMARY 

Chronic experiments were performed on 10 fistular dogs. There is evidence that the motor functions of the 
stomach and duodenum - both periodical and continuous - proceed in a well coordinated fashion. At the same time 
the motor function of the ileum, sigmoid and rectum had no periodicity characteristic of the stomach and duodenum. 
In the alternation of the periodic and the continuous action of the latter, no role is played by the ileum, sigmoid and 
rectum. It may be suggested that the coordinated activity of the stomach and duodenum in time is caused by an 
extra - and intramural nervous mechanism common for both of them whereas the motor function of the ileum, sigmoid 
and rectum is determined by other control mechanisms of the central and local nervous systems. 
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