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Stimulation of duodenal mechaaoreceptors  and chemorecep to r s  increases  motor  activivc of the large 
intestine. 

The mechanisms controlling complex physiological relationships between organs of the ~est ive sys- 
tem have received little study. This applies particularly to the relationship between movem~ts of the 
large intestine and distant segments of the gastro-intestinal tract. 

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

Chronic experiments  were ca r r i ed  out on 4 dogs with fistulas of the duodenum and l ~ e  intestine.  

Duodenal mechanoreceptors  were stLmulated for 1-2 rain by  inflating a thin-walled r ~ S e r  balloon 
inser ted through the fistula into the duodenum with air  up to a volume of 30-50 ml.  

The chemorecep to r s  were stimulated by injecting food st imuli  (10-20% peptone solution~ 2~ soap so -  
lution, 5-10-20% sugar  solution) into the duodenum through an insufflation tube. To prevent S+~i-~lation of 
the mechanoreeep tors ,  not more  than 10 ml Of solution was injected into the duodenum. Mov-znents of the 
large  intestine were recorded  by a graphic method using a balloon. 

The exper iments  were per formed on fasting animals 18-20 h af ter  the last meal .  

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

Trans ient  st imulation of the duodenal mechanoreceptors  (pressure  in ba l loonl6-20  mm Hg) when the 
large  intestine was in rest ing state increased the tone of the large intestine and produced co_~.ractions of 
types I and II (Fig. la).  The latent period of the intestL~al motor  response was 30-100 sec.  ~:fter m e -  
chanical st imulation for  1-2 rain the duration of the response of excitation of contract ions rangfed from 3-5 
to 8-9 men. 

If  the balloonia the duodenum was inflated during weak intestinal contract ions ,  the move~_ents of the 
large  intestine were considerably increased.  This increase  was cha rac te r i zed  by an increase m tone and 
in amplitude of the contract ions  (Fig. lb). The latent period of the motor  responses  of the l~-ge intestine 
to stimulation of the duodenal mechanoreceptors  varied from 0.5 to 2.5 min, but in mos t  cas~: it was be -  
tween 1.0 and 1.5 rain. 

Stimulation of the duodenal chemoreceptors  by peptone solution with a background of ~h~ la rge  in- 
test ine in a rest ing state produced distinct and prolonged excitation of contract ion of the l a ~ e  intestine.  
The latent period of this response was 10-120 see.  The developing movements  consis ted of ?er is ta l t ie  and 
tonic  waves (Fig. 2). Some contract ions of the small intestine were  observed for 8-15 rain, ~ e r e a f f e r  they 
slowly weakened and the intestine returned to its rest ing state.  

Injection of peptone solution into the duodenum at a time of weak motor  activity of the l~rge intestine 
produced an inc reuse in tone and strengthening of coatract ion of  the large intestine. 

The same  pattern was observed in experiments when 5 - t 0 - 2 0 ~ s u c r o s e  solution were ~ o d u c e d  iah~ 
the duodenum, the only difference being that sugar  solutions were less effective in their  a c n m  on motor  

Nutrition Resea rch  Institute,  Kiev (Presented by Academician V. V. Parin) .  T r a n s l a ~  f rom Byul-  
le ten '  I~ksperimental 'noi Biologii i Meditsiny, Vol. 66, No. 9, pp. 11-13, September,  1968. CrigiaaI a r -  
t icle submitted April 1, 1967. 

947 



t 

- ~  , l . . ~ , t  ! , . ~ t . t t , i t t t + I t  I I t i t t i i  + t + , ' +  + + t  t ~ + + , ; , + i t i 9 . + + ,  

Fig.+ 1. Effect  of me+haaica t  s t imulat ion of duodenal r e -  
c e p t o r s  on m o v e m e n t s  of l a rge  intest ine,  a) background 
of intest ine in a res t ing  s ta te ;  b) background of weak in -  
tes t inal  con t rac t ions .  F r o m  top to bottom: 1) m o v e m e n t s  
of l a rge  in tes t ine;  2) m a r k e r  of s t imulat ion (inflation of 
duodenum with balloon up to 50 ml air) ;  3) t ime  m a r k e r  
15 see .  

Fig .  2, Effect  of injection of 10% peptone solution into duo-  
deaum on m o t o r  act ivi ty  of l a rge  intestine.  Significance of 
cu rve s  as  in Fig+ 1~ 

activi ty of the la rge  in tes t ines '  F o r  instance when 5, 10, or  20~ solutions of s u g a r  w e r e  injected into the 
duodenum with the la rge  intest ine in a res t ing  s ta te ,  contract ions  of the l a t t e r  we re  produced in only 15 of 
the 24 expe r imen t s .  

In ject ion of 20% soap solution (sodium sal t  of fat ty  acids of sunf lower  oil) into the duodenum while 
the la rge  intest ine was in a res t ing  s ta te  led to the appea rance  of intest inal  con t rac t ions .  If soap  solutions 
were  injected into the duodenum dur ing  weak cont rac t ions  of the l a rge  in tes t ine ,  these  cont rac t ions  were  
s t rengthened.  The tone and the ampl i tude  o f the in tes t ina l  contract ions  were  inc reased  cons ide rab ly .  This 
response  continued for  5-16 min ,  depending on the physiological  s ta te  of the in tes t ine .  If the duodenal 
muccLsa was i r r iga ted  with soap solut ion a t  the end of a res t ing  per iod of the in tes t ine ,  the intest inal  mo to r  

: r e sponse  was much  s t r o n g e r  than when th is  s t imulus  was applied at the beginnir~g or  in the  middle ot the 
res t ing  per iod.  A s i m i l a r  r e l a t i o n s h i p  was observed  in exper imen t s  when the duodenal m u e o s a  was i r -  
r igated with peptone solution. 

The r e su l t s  of these invest igat ions indicate that  adequate s t imula t ion:of  the m e c h a n o r e c e p t o r s  and 
c h e m o r e c e p t o r s  of the duodenum exci tes  and s t imula tes  motor*act ivi ty  of the l a rge  intes t ine.  However ,  
the la rge  intest ine responds m o r e  s t rongly  to chemica l  than  to mechan i ca l  s t imula t ion  of the duodenum. 
Evidence of this is given by the durat ion of the la tent  per iod and magni tude  of the r e f l e x r e s p o n s e  of the 
l a rge  intes t ine.  

I t  can be concluded f rom the r e s u l t s  of t he se  expe r imen t s  that exc i t a to ry  inf luences  f r o m  duodenal 
r ecep to r s  ac t  on mo to r  function of the l a rge  in tes t ine .  
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