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The pancreas is known to have both secretory and excretory functions. The abundant innervation of this 
gland has been repeatedly demonstrated [2, 3, 4, 6, 7]. Many authors [5] have supposed that the acinous and 
islet tissues are independently innervated. It has been shown physiologically [8] that stimulation of the intact 
pancreatic nerve and atso the central and peripheral ends of the nerve after it has been divided, causes both 
pressor and depressor responses. 

An increase or decrease of the pressure in the Mood vessels of the pancreas has been shown [1] to cause 
general reflex changes in arterial pressure, and sometimes an increased respiration. 

We have found no published accounts of work on interoceptor reflexes from the pancreatic ducts. 

In the present work, we have attempted to study the effects of interoceptor stimulation of the pancreas 
on arterial pressure, respiration, and lymph flow. 

M E T H O D  

The experiments were carried out on adult dogs under morphine-urethane or morphine-pentothal 
anesthesia. The abdominal cavity was opened, and the iymphatic vessels and the small arteries from it were 
ltgatured. The only remaining connection of the gland with the rest of the body was through the nerve and the 
large Mood vessels. A cannula was inserted into one of the pancreatic ducts, and the other was tied off. 

A study was made of reflexes induced by increasing the pressure in the duct with injections of Tymde's 
solution heated to 37-3S ~ and given through a Janet syringe. In some of the experiments, the pressure in the 
duct was recorded by a mercury manometer. The pressure was raised to 120-160 mm of mercury. In many 
of the experiments, the receptors were stimulated while the gland was perfused. 

Recordings were made of the arterial pressure in the carotid artery, the respiration being registered by a 
Marcy's capsule connected to a side tube of a cannula inserted into the trachea; traces of the stimulus were 
also made, and a time marker was used to indicate 5"second intervals. Lymph flow was recorded by inserting 
a cannula into the thoracic lymph duct, and counting the drops with a drop counter. An intravenous injection 
of 208 internationa! units per kg body weight of heparin was given to prevent dotting. 

Nineteen experiments were carried out, including 45 sets of observations, and 5 experiments were carried 

out during artificial respiration~ 
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Fig.  I .  Changes in the arter ial  pressure, 
respiration, and lymph flow on increasing the 
pressure in the pancreat ic  ducts.  Curves, from 
above downwards: ar ter iat  pressure, respiration 
base l ine,  lymph flow, stimulus marker,  t ime 
marker (5 seconds). 

RESULTS 

Out of the 45 observations, after increasing the 

pressure in the duct to 120-160 mm of mercury, in 27 

cases there was an increase in arterial pressure, in 4 a 

decrease, and in 2 cases the initial fall was rapidly 

followed by a rise ; in I case there was an initial rise 

followed by a fall, and in 3 instances there was a reduction 

of the pulse amplitude, while in 8 it remained unchanged. 

The changes in the respiration rate were very varied. In 

21 cases the amplitude increased, and in 3 of these , 

besides an increase in the thoracic movement there was 

also an increase in the rate, while in 2 others it slowed 

down; on 6 occasions the amplitude was decreased, and 

in 4 cases the rate was also reduced; on 2 occasions 

there was an increased rate of respiration,in 2 a decrease, 

and in 7 others there was no change. 

Together with the changesin arterial pressure mad 

respiration just described, a reduction in lymph flow was 

observed 35 t imes,  an increase 3 t imes ,  while on 7 
occasions there was no change. 

Traces of  some of  the experiments are given in Figs. 1 and 2. 

In Fig. 1 i t  can be seen that  increasing the pressure 
in the ducts causes a rise in ar ter ial  pressure from 100- 
110 to 114-122 m m  of  mercury,  as well  as an increase 

in respiration r a t e  and a marked rise in lymph flow. We assume that these three ohanges are re f lex .  

It has a l ready been shown that in certain cases an increase in ar ter ia l  pressure and thoracic  respiratory 
movements can cause a change in lymph flow. However, in the case described,  and in most of  our experiments ,  
in spite of  the observed changes in ar ter ia l  pressure and respiration which might  be expected to cause an increase 
in lymph flow, actual ly  a decrease was obtained.  

Fig. 2. Variat ion of  ar ter ial  pressure, respiration,  and lymph flow on 
increasing the pressure in the pancrea t ic  duct to 140 m m  mercury,  a) Before 

in jec t ing  novocain into the duct; b) 2 minutes 5 seconds after the inject ion;  
c) 21 minutes after the in ject ion . t ) Moment of  novocain in ject ion 
( 4 ml  0. 25 % ). Curves as in F ig .  1 . 

In many cases, it  would appear at first sight that the change in lymph flow resuked from a reduction in 
the rate  or in the depth of  respiration. However, this explanat ion is  probably not correct ,  because in our 
experiments,  a reduction in lymph flow occurred during the operat ion of  such important  factors as increase in 
the ar ter ia l  pressure, and sometimes by a motor react ion occuring together with an increased depth and 
frequency of  respiration, factors which under certain conditions lead to an increased l y m p h  flow. 
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Also, a reduced lymph flow was found in 18 cases to be associated with an increased depth of  respiration, 
in 6 to occur without any respiratory change, in 2 to be associated with an increased respiration rate, while in 
5 cases the respiration was maintained artificially. 

To confirm that the changes in arterial pressure, respiration, and lymph flow in response to the stimuli 
used were reflex in nature, a number of  experiments were arranged in which 3 ml of  0.25% novoeain was 
injected into the duct. After the injection, no change in arterial pressure, respiration, or lymph flow occurred, 
as can be seen from Fig .  2. 

After increasing the pressure in the duct to 140 mm,  a small increase in artertal pressure was observed, 
after which it fell. The respiration became deeper, and the lymph flow became markedly reduced (Fig. 2, a). 
Increasing the pressure in the ducts immedia te ly  after injecting them with 4 ml 0.25% novoeain solution caused 
no alteration in arterial pressure, respiration, or lymph flow (Fig. 2, b). After the effect of  the novoealn had 
worn off, the arterial pressure, respiration, and Iymph flow once more responded to alteration o f  pressure in the 
duct (Fig. 2, c) .  It seems to us that the changes occur as follows. 

From the classical work of  I. P. Par lor  and his school, it is known that there is an Increased secretion of  
pancreatic juice in response to the entry of  t hyme  from the stomach into the duodenum. It may  therefore be 
supposed that the gastric juice, which exerts a certain pressure on the sensitive elements of  the duct, causes 
their stimulation. Impulses from the baroceptors exert what is evidently a reflex inhibitory effect on Intestinal 
peristalsis. It is also known that intestinal movements have a considerable effect on lymph flow. Since 
approximately three quarters of  the total amount of  lymph entering the venous system from the thoracic duct 
is intestinal lymph, it may be supposed that the reduction in lymph flow observed In our experiments was not 
only the result of reflex change in the size of the lumen of  the large lymphatic  vessels, but also resulted from 
some inhibition of intestinal peristalsis. This idea certainly requires to be tested experimental ly .  

S U M M A R Y  

The experimental  result indicated that baroceptor s were probably present in the pancreatic duets, whose 
reflex stimulation caused changes in arterial pressure, respiration, and lymph flow, These reflexes were el iminated 

by injection of  novocain into the duets, 
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