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Transmis s ion  paths of effects from duodenal recep tors  on movements  of the large intestine 
were studied in chronic exper iments  on four dogs with fistulas of both these port ions of the 
bowel. The vagus, splanchnic,  and pelvic nerves  were cut, and the intestine also was divided 
at the level of the i leocecal  sphincter ,  so that the significance of each of these s t ruc tu res  
could be examined. The resul t s  obtained indicate that influences from the duodena lmechano-  
r ecep to r s  and chemorecep to r s  on movements  of the large intestine are  effeeted through the 
external  nerves  of the gas t ro- in tes t ina l  t rac t  (the spIanchnic, vagus, and pelvic nerves) ,  and 
also through an in t ramura l  mechanism located in the intestinal walls. 

The mechan isms  and paths of t r ansmiss ion  of influences on the moto r  function of the large intestine 
from the distant ref lexogenic zones of the gas t ro- in tes t ina l  t r ac t  have so far  received only little study. 

The object of thepresen t inves t iga t ionwas  to study the pathways of t r ansmiss ion  of influences from the 
duodenal r ecep to r s  on movements  of the large intestine. 

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

Chronic exper iments  were per formed on four dogs with fistulas of the duodenum and large intestine. 

To study the role of the ex t ramura l  nerves  of the gas t ro- in tes t ina l  t r ac t  in the t r ansmiss ion  of in-  
fluences f rom the duodenal r ecep to r s  on movements  of the large intestine, operations were per formed to 
divide the vagus,  splanchnic,  and pelvic nerves, and the intestine i tself  (1.5-2 cm oral ly  to the i leoeecal  
sphincter).  

Stimulation of the duodenal mechanorecep to r s  was ca r r i ed  out by inflating a balloon (up to 30-50 ml) 
introduced into the duodenum through the fistula, and the duodenal chemorecep to r s  were st imulated by in- 
ject ing natural chemical  st imuli  (food substances and their  breakdown products).  

The movements  of the large intestine were recorded  graphically,  using a rubber  balloon, a combined 
pneumatic and hydraulic t r ansmiss ion  sys tem,  and a Marcy ' s  capsule. 

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

Mechanical s t imulat ion of the duodenal r ecep to r s  produced by inflating the balloon to 50 ml, while the 
large intestine was in a state of res t ,  in dogs subjected to t ransdiaphragmat ic  vagotomy led to br ief  motor  
responses  of the large intestine,  charac te r i zed  by a small  increase  in tone and by contract ions of types I and 
H (Fig. la). The latent period of the motor  responses  was 15-120 sec.  

Stimulation of the duodenal mechanoreeep tors  and chemorecep to r s  of the dogs during motor  activity 
of the proximal  par t  of the colon caused an increase  in amplitude of the intestinal contract ions and an in-  
c rease  in tone of the intestine. Division of the vagus nerves  alone thus did not stop the t r ansmiss ion  of 
exci ta tory  effects f rom the duodenal r ecep to r s  on movements  of the large intestine. 
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Fig. 1. Effect  of st imulation of duodenal 
mechanorecep to r s  on movements  of large 
intestine af ter  division of vagus nerves  
(a), splanchnic nerves ,  and intestine at the 
level of the i leocecal  sphincter  (b). Sig- 
nificance of curves  from top to bottom: 1) 
movements  of large intestine,  2) m a r k e r  
of st imulation of duodenal r ecep to r s ;  3) 
time marke r ,15  sec. 

After vagotomy and additional division of all layers  of 
the intestinal wall near  the i leocecal  sphincter (1.5-2 cm 
oraIly to it), s t imulation of the duodenal mechanorecep tors  
by inflation of the balloon to 30-50 ml at a t ime when the 
large intestine was in a res t ing  state or giving only weak 
contract ions stimulated its contract ions and increased its 
tone. However,  the intestinal responses  observed under 
these c i rcumstances  were less regula r  and weaker than in 
vagotomized dogs with an intact intestine. This weakening 
of the effects was due to the fact that under normal  condi-  
tions, with the intestine intact, excitation is t ransmit ted 
from the duodenum along the wall of the intestine. 

The next object of the investigation was to study the 
role of the splanchnic nerves  in the t r ansmiss ion  of in-  
fluences from the duodenum on movements  of the large 
intestine. Exper iments  were accordingly conducted on dogs 
after  bi la teral  re t roper i toneal  splanchnicotomy with removal  
of the sympathetic chains in the lumbar region, but leaving 
the vagus nerves  intact, and also after  bi lateral  t r ansd ia -  
phragmat ic  vagotomy and re t roper i toneal  splanchnicotomy 
in the same animal. 

Stimulation of the duodenal r ecep to r s  in dogs with intact vagus nerves ,  but with divided splanchnic 
nerves ,  evoked the same motor  r e sponses  of the large intestine as before splanchnicotomy. Additional 
division of all l ayers  of the intestinal walls 1.5-2 cm oral ly  to the i leocecal  sphincter  in dogs af ter  bi lateral  
re t roper i toneal  splanchnicotomy and removal  of the sympathetic chains in the lumbar region did not abolish 
the exci ta tory influences from the duodenal r ecep to r s  on movements  of the large intestine. 

Stimulation of the duodenal mechanorecep to r s  and chemorecep to r s  at a time of r e s t  or  weak con-  
t rac t ions  of the large intestine initiated or  strengthened such contract ions.  The movements  of the large 
intestine were smal le r  in amplitude and shor te r  in duration than when the intestine was intact (Fig. lb). 

The exper iments  on vagotomized and splanchnicotomized dogs showed that st imulation of the duodenal 
mechanorecep to r s  by inflation of the balloon to 50 ml (the p re s su re  inside the balloon was than 25-30 mm 
Hg), or  the introduction of food substances  (10-20% peptone solution containing t r aces  of amino acids) into 
the duodenum in mos t  exper iments  st imulated contract ions of the hitherto res t ing  large intestine. However,  
the motor  responses  appeared as a rule af ter  a longer latent period (2-2.5 min). In some experiments  no 
excitation of the large intestine followed stimulation of the mechanorecep tors  and chemoreceptors .  Con-  
sequently,  the motor  responses  of the large intestine to st imulation of the duodenal mechano-  and chemo-  
r ecep to r s  in dogs af ter  bi la teral  vagotomy and splanchnicotomy were usually w e a k e r  and appeared after  a 
longer latent period than in dogs with intact splanchnic nerves .  

Observat ions  on the vagotomized and spianchnicotomized dogs showed that the aplanchnic nerves  are  
an important  pathway for the t r ansmiss ion  of influences from the duodenum on movements  of the large in-  
testine. However,  in these exper iments  the integri ty of the intestinal tube was p rese rved ,  and because of 
this ,  despite the blocking of t r ansmiss ion  of influences along the splanchnic and vagus nerves ,  exci ta tory 
influences f rom the duodenum on movements  of the large intestine could be t ransmit ted along the intestinal 
wall. 

To study the role of the pelvic nerves  in the t r ansmiss ion  of duodenal influences on movements  of the 
large intestine,  exper iments  were ca r r i ed  out in which the duodenal meehano-  and chemorecep tors  were 
st imulated in dogs af ter  bi la teral  division of the pelvic nerves  and division of the intestine near the i leoeecal  
sphincter .  These exper iments  showed that division of the pelvic nerves  great ly weakens exci ta tory  in-  
f luences from the duodenal mechano-  and chemorecep to r s  on the large intestine. Stimulation of the duode- 
nal mechano-  and chemorecep to r s  in these dogs led (in 2 of the 20 experiments)  to only a slight increase  in 
tone and the developmentofweak contrac t ions  of the large intestine. These resul ts  indicate that the pelvic 
nerves  play an important  role in the t r ansmiss ion  of excitation f rom the duodenum to the large intestine, 
st imulating its contract ions ,  but also that these nerves are not the only efferent  pathways of t r ansmiss ion  
of such excitation. 
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Additional vagotorny in dogs after division of the pelvic nerves and of the intestine near the ileocecal 

sphincter abolished excitatory influences from the dLtodenal mechano- and chemoreceptors on the large 

intestine. This fact is evidence of the important role of the vagus nerves in the transmission of excitatory 
influences from the duodenal receptors on movements of the large intestine. 

It can be concluded from these results that duodenal excitation of contractions of the large intestine 
is transmitted via the extramural nerves of the gastro-intestinal tract (splanchnie, vagus, and pelvic nerves) 
and also via an intramural mechanism located in the intestinal wall. In the transmission of reflex influ- 
ences from duodenum to large intestine, afferent impulses pass along fibers contained in the splanchnic 
and vagus nerves, and efferent impulses along fibers contained in the pelvic and, to some extent also, the 
vagus nerves. 

This is also confirmed by the results of the writer's study of nervous pathways of transmission of 
influences of the act of eating and of reflex influences from the stomach. Excitatory influences of the act 
of eating on the motor activity of the large intestine are transmitted via the splanchnie and, partly also, by 
the vagus nerves. Ordinary feeding has an additional excitatory influence from the stomach and duodenum 
via the splanchnic, vagus, and pelvic nerves, and also through the spread of excitation along the wall of the 
intestine with the participation of the intramural nervous system. 

These experimental results reveal some of the mechanisms for regulation of the motor activity of 
one of the most important sections of the gastro-intestinal tract. 
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