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In conuast to the large number of reflexes which Inhibit intestinal movements, and which can br ob- 
tained from certain well-defined portions of the gut, as well as by stimulation of certain afferent nerves, there 
are in the literature only a few references to stimulation of intestinal movements. In particular there are no 
references to the effect on intestinal movements of stimuli affecting tl~e receptors of the ezophagus. 

Pearcey and van Liere observed inhibition of gastric contractio~ on distention of the esophagus, as well 
as a reduced tone of the cardiac and pyloric sphincters. 

After dilatation of the esophagus Pearccy and Van Llere found an inhibition of gastric contractions, a re- 
duct.ion in tone of the cardiac and pylotie spkincters, and an increase in tone of the tleocecal sphincter. 

A. t .  Ivanov [7] concluded from his short-term exi:mriments on cats, thatstimulation of the fmeroceptors of 
the esophagus is without effect on the motility of the intestine. I. P. Dolgachev [6] found an increased peris- 
talsis of the large intestine after dlstentiotl of the abdominal portion of the esophagus. 

The aim of the present investigation was to find the effectofrt:peated stimulation of the esophogeal re- 

ceptors on intestinal motility. 

E X P E R I M E N T A L  M E T H O D S  

The experiments were performed 18-20 hours after the last meal, oh two esophagotomized dogs Malchik and 
B/tuba, s~r/th gastric and jejunal fistulae. Stimulation of the esophagus was effected by inflating a thin-walled 
balloon 4 - ' / c m .  in length, located in the middle or lower third of the esophagus. The balloon was connected 
to an apparatus giving a steady flow of air. It was also joined by meam of a 3-way connection with a Marcy 
capsule for registration of esophageal movements on a kymograph, and with a mercury manometer for control 
of pressure in the balloon. Stimulation was applied for 2-3 rains. Gastric and Intestinal movements were ~ -  
corded by means of balloons, using a hydraulic transmission, and a Marcy capsule on the kymogmph.The stimu- 
lus to the esophagus was given at various phases of the activity of the stomach and inte, dne. Sixty experiments 
were performed on the 2 dogs, during which time 448 tests of the effect of esophageal stimulation were made. 

EXPERIMENTAL RESULTS 

Stimulation of  the mechanoreceptors of ~ e  esophagus by inflating a baloon to 40-50 ml during peristalsis 
of  the Intestine had no effect on Its motility (Fig. 1); (this degree of Inflation repre~nted a Pressure of 2 to 10 
mm of mercury during relaxation of the esophagus, and 8-30 mm during contracUon); it had an inhibiting ef- 
fect on contractions of the cardiac portion of the stomach. Inflation of the baloon to ~5 ml and to 100-150 ml 
evoked powerful contractions of the esophagus. There was little difference In the pressures obtained during the 
contractions, the values being 30-60 mm and 50-60 mm of mercury respectively. During relaxation, the pressures 
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lnd vo lumu  were ts  follows : '/5 ml - 5-20 ram; 100 ml - t 0 - 3 0  ram; 150 ml - 20-40 ram. There wit  never 
any Inhlb~tion of Inte~tinal movement.  The contractions of the fundu! could be Inhibited Jt~si a, in ~ c  cute of 
I balloon of volume 40-50 ml. The supply of air to the Mlloon caused no pMn to the trtimal, for when a c , t -  
~ln tt[mulul intensity was exceeded, vomittlng occulted tttd we immediately .,eleasgd t i t  from the Mlloon. 

Fig. 1. Absence of inhibition of spontaneous conuactions of the 
small intestine on stimulation of the mechanoreceptors of the 
esophagus, and Inhibition of stomach movemet~ts. Cucves (from 
above downwards): stomach movements, movements of the je-  
Junum, stimulus trace (inflation of esophagus t~ 50 ml. pressure 
8-R8 ram), t ime (15 second intervals). 

Fig. 2. No Inhibition of intestinal movement at the end of the 
period of rhythmic activity of the jejunum, and inhibition of 
Itomach movements. Vomlttlng after the stimulus. Curvet 

in Figure 1. 



In some of our exp"..tlrr~nt~ stimulation of the esophagus during a period of I~l~stlnal ectivlt? resulted 
In Ionic or petl~ttlt/c w~ves In the empty Intestine. Stimul~tlor, of the e s o p h a ~  d~=lng tl~ terminal ph#.~ 
of the movement~ c~lled by O. P. Kufarev [8] the terminal Ihythm~c pha~e, (Murakarnl ~nd UchlJ~mu~ teSs:lie 
pb.a~e [10]), hA~ no effect on ~ e  fl~ythmtr contTec~o~, of the Ingest~ne, whoever ~he strenglh of the Ittmt~D~. 
A more powerful stimulus lea& ~ before to Vomlttlng. 

In mo$I cases ~ short stimulus of 1-3 mlnutea, wtth ~t balloon volume of 40-50 ml arid ~ p t e ~ e  of ~,-I0 
or 8-25 mm according to ~he con~rac~/o~ of the esophagus, when the lnt~'dne w~s ~t re~t, ~t~mula~ed tntc~tf~l 
movement (Fig. 2). At the moment of inflation of the balloon, the to~e of ~ e  stomach wa, either ~omewhat 
lowered, or unchanged. Th~s s.ho~ that the movements Induced in ~ e  smgll Intestine do not arise from wavea 
passing from the esophagus along ~ ~tom~ch. 

Fig. 3. Excitation of movement In the small lntestf.~:e through stimu- 
lation of the mechanoreceptors of the esophagus dttrin~ period of rest 
of intestine. Tone of stomach reduced during stimulation of esopha- 
gus. Curves as In Figure 1. 

The magnitude and latent period of the response of the intestine to esophageal stimulation depends on the 
timing of the stimulus; at the beginning of a resting period the response Is weak, wt~ a long latent period of 
1-2 minutes; if the balloon is inflated to 40-50 ml 5-10 minutes'after the beginning of a resting period, the 
response Is still weaker or absent, but if the sttmulus is applied later, the response Is greater and the latent 
period IS shortened to 30-60 seconds. As the moment at which the esophagus receives the: stimult~s approaches 
the period at which movement would begin spontaneously, the response Increases In amplitude and duration, 
and the latent period Is reduced. Stimulation with 40-50 ml just before an active period is due, brings on cou- 
uactioas which last for a comlderable time and wl~eh represent a normal period of activity. 

Thus the reaction of the small Intestine to ,simulation of the esophagus, is the same as that which ~ p~e- 
vlously observed to origlna~ from the stomach [4]. On stimulating the esophagus with TS-!00 ml during 
period of intestinal rest, the same react/on as before occurs, except that the latent period Is shorter, and the 
response is greater. If the stimulus Is very strong it  causes vomRt/ng, just as in the c ~ e  when It Is applied 

during a period of activity. 

If the stimulation Is applied many times per day, an adaptation occurs to the particular Itretigth of stimu- 
lus used, and the respon~ Is reduced. Increase of stimulus strength again evokes a clear-cut reaction. 

The results afford clear evidence of a stimulant effect exerted by the esophagus on the movement of the 
small intestine when an adequate stimulus Is applied, for a dog ts capable of swallowing a lump of food of 
greater volume than the Inflated balloon which we used. We cannot therefore agree with A. I. lvanov who 
concluded from the evidence obtained In short experiments, that no changes in Intestinal movements occur 

during the passage of food along the esophagus. 
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It Is ~r that Intestinal movemenra ~te Conddcrably reduced tot a com[dernbte ~jr ~ftct opening 
the al~omlnal cavity, Thh h particularly t~ur of the Intestine of the cat, In which the chief movement Is a 
rhythmical one which divides the gut up Into segment~ [9], In the operations performed by A. 1. Ivanov, con- 
stdetable damage was cau~d to fire stomach and lntcsttne, which must certainly have ~ffected tnte~t~aI moti- 
lity~ We must al.~o remember that these experiments were performed on ar~esthedzcd anlmah, and thl~ may be 
the tea~on why he [7] failed:to o~etvc  the stimulant actlo~ of the esophagus on Intestinal motility, In his ex- 
periment: stimulation of the mechanorecepto~ of the esophagus produced no lrdttbIto~y effect on the late.trine, 
and this agrees with out result .  Since stimulation of the esophagus exert~ Its action on the Intestine at a t~me 
when the gastric tone has been reduced also by esophogeal action, or e~sc has remair~ed unchar.ged0 we deduce 
that there m~st exist some rclq.ex not yet described in the literature, which medla~es thls effect. Additional 
evidence Is obtained from our results showing a ~timulant action of the e~ophagus on Intestinal motility In ea~es 
where the Intestinal wall was cut above the place from which the movement~ were recorded. 

From these results and those of the prevlou~ Investigations [1-5], we may conclude that.the Increase In In. 
testinal movements ~a t  takes place on feeding In normal animals; occurs as a result of the summation of the 
following reactions : 1) conditioned reflcx stimulac~on from the eye and nose reacting to the sight and smell 
of the food, before feeding, 2) conditioned reflex stimulation Initiated by the act of eating [5], 3) reflex action 
from the esophagus, 4) reflex action from the stomach, Also, on entry of thyme Into the Intestine, the degree 
of movement.of the small Intestine is to a large extent determined by the action of 1~ constituents on the duo- 

denum and other parts of the Intestine, 

S U M M A R Y  

Extensive observations of two esophagotomlzed dogs with fistulae of the stomach and Jejunum have shown, 
that stimulation of the esophagus by an Introduced ballon elicits reflex movements of the jejunum. The 
character of reflex activity depends on the intensity of stimulation and the functional s.~ate of the motor apparatus 
of  the stomach and intestine at the moment of esophageal stimulation. 
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