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Pavtov and Shumova-Simanovskaya,  in 1890 [3], were 

the tirst to demonstrate that section of the vagus nerves 
causes reduction of tonus of the stomach wall and cessa- 

tion of secretion ini t iated by sham feeding. St imulat ion 
of the peripheral parts of the sectioned nerves, however, 

causes some secretion of gastric juice only under cer ta in  
conditions.  Other investigators [4, 5, 6] have also made 
such observations. Almost a l l  reports have concerned the 
role of the vagus nerve in the firstphase of gastric secre-  
tion. As far as its importance for the second phase is con-  
cerned, this has up to the present remained insufficiently 
studied. The reason for this is probably that the method 
used in these studies, section of the vagus nerve, does not 
always provide conclusive information.  Thus, for example ,  
comple te  exclusion of the vagi by means of cervical  sec- 
tion may cause loca l ized  irreversible changes, and these 
changes may be responsible for g e n e r a l ~ g a n i c  dysfunc- 
tion. Nevertheless, when the nerve is sectioned below the 
diaphragm, on the wall of the same stomach a t tached to a 
Heidenhain pouch, comple te  exclusion of vagal influence 
is also not assured. The problem is not resolved by methods 
involving a subcutaneous isolated pouch (Ivy [8]), since in 

this case not only is the vagus nerve sect ioned,  but there 
is comple te  denervation and considerable reconstruction of 
the blood supply. 

A method which has slowly gained importance in 
studies of the vagus nerve in the second phase of gastric 
secretion is that of transient conduction block of the vagus 
by means of various pharmacologica l  substances: coca ine ,  
novacaine,  nupercaine.  Using this technique,  investiga- 
tors have introduced these substances either into the region 

of the neck where the vagus is situated [2], or into a cutan-  
eous flap into which the truck of the vagus is previously 
sewn [1]. However, this method does not exclude acces-  
sory effects of the appl ied substance and,  consequently, 
does not provide a solution to the problem.  Transient con- 

duction block of the vagus in dogs was accomplished by 
Anichkov and Kartashevskii [7] after sewing one vagus 

trunk into a cutaneous s leeve on the neck and cutt ing the 

other. Conduction block was produced by either introduc- 
tion into the sleeve of 0.5 ml cocaine  (1~ or by a p iece  
of ice which produced hypothermia .  

After studying the l i terature  re la ted to the problem, 
we evaluated this method as being the most accep tab le ,  
and decided to conduct observations under analogous con- 
ditions, excluding as far as possible any supplementary 
effects on other organs or on the organism as a whole.  We 
decided to use mechanica l  constriction of the cuff, as it 
was found that during moderate  constriction nerve block 
was comple te ly  adequate  and s table ,  and that after con- 
striction was discontinued, conduction was rapidly restored. 

M E T H O D S  

Experiments were conducted on 4 dogs. One vagus 
trunk was cut  and the other was enclosed in a cutaneous 
cuff on the neck.  Besides this, dr No. 1 had an esopha- 
gotomy and stomach fistula, dog No. 2 - s t o m a c h  fistula 
and isolated fundic Pavlovian pouch, dog No. 3 - s t o m a c h  
fistula and isolated fundic Heidenhain pouch and, f inal ly ,  
dog No. 4 - s t o m a c h  fistula, gastroenterostomy and isolated 
and exposed subcutaneous pouch, formed from the pyloric 
part of the s tomach and the ini t ia l  part of the duodenal  
intest ine.  

Constriction was produced with the aid of a rubber 

balloon inserted in a me ta l  ring surrounding the cuff.  
Nerve block resulted when pressure in the cuff was sl ightly 
greater  than systolic blood pressure, i . e . ,  somewhat greater  
than 120 mm Hg. It was found that nerve block was main -  
tained even after subsequent pressure reduction from 120- 

130 mm to 30 mm Hg or less. In connection with this,  it 
can be assumed that when block is produced by pressure it 
is most probably a stable phenomenon. 

R E S U L T S  

During compression of the cuff the Homer syndrome 
was most prominent ,  i . e . ,  miosis and ptosis of the n ic ta ta t -  

ing membrane was observed, but also an ipsi la teral  in- 
crease in cephal ic  skin temperature.  This syndrome, asso- 
c ia ted  with conduction failure in sympathet ic  nerves, 
served to indicate  the onset of block.  Concurrently,  an 

abrupt increase in pulse rate to 180-200 per rain and 
changes in respiration ( increased depth with same rate) 
were observed. These changes were apparent ly a conse- 
quence of conduction disorder of the vagus nerve~ Both 
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Fig. 1. Changes in stomach secretion in dog No. 1 (fistula) 
with sham feeding. A) Quantity of juice, in ml; B) Acidity 
of juice in per cent (free HC1). Small arrows indicate be- 
ginning and end of cuff compression; triangles indicate be- 
ginning of sham feeding. 

6 
.o 5 

o~ ,  ~ 3 

0 ! 2 3 g q g 3 f  

o,j  
e.e~ 
a,I '5 

Fig. 2. Changes in secretion of Pavlov pouch in dog No. 2. 
Triangles indicate introduction into pouch of 100 g meat 
(solid triangle) and 200 g bread (open triangle). Remain- 
ing marks same as in Fig. 1. 

phenomena (Horner syndrome and pulse and, respiration 
changes) did not occur immediately after the beginning of 
compression, but only after 25-30 min. Besides this, with 
some dogs, particularly when frequent repetitive compres- 
sion of the cuff was involved, salivation, deglutition,some- 
times nausea and emesis were observed. In these cases, 
following the end of compression and restoration of nerve 
conduction, it was sometimes possible to observe the ap- 
pearance of transient (80 rain) gastric secretion. 

This could be avoided by introducing 1-2 ml nova- 
caine (2~ into the subcutaneous sleeve before the onset 
of compression. Control studies showed that this dose did 

not disturb conduction in the vagus trunk, and consequently, 
did not have any effect on stomach function. 

Nerve conduction was restored 9-5 rain after the end 
of compression; the Homer syndrome disappeared and car- 
diac and respiratory activity returned to the initial level. 

The major analysis concerned the relation between 
t h e  state of the vagus nucleus and alimentary neuralstim- 
ulation. Experiments were carried out on esophagotomized 
dogs and others which were fed sham food (broth with added 
pieces of meat) which freely fell out from the open fistula. 

The experiments confirmed the work of Zemskaya [g], 
who observed in esophagotomized dogs (with one vagus 
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sectioned and the other included in a cutaneous flap on the 
neck) absence of gastric secretion during sham feeding fol- 
lowing the administration into the flap of 1-2 ml nuper- 
caine (0.19o). In our experiments it was found that gastric 
secretion was absent during 5 rain of sham feeding with 
vagus nerve block, and that secretion might appear only 
after the end of compression, even if this had occurred for 
30 rain or more after feeding. Cuff compression halted 
secretion already initiated, but decompression restored it 
(Fig. 1). 

A similar picture was also observed in dogs with resec- 
tion of the pyloric region of the stomach and the initial 
part of the duodenal intestine. 

Further experiments were devoted to the problem of 
the role of the vagus in the second phase of gastric secretion. 

Experiments showed that disorder of physiological con- 
duction of the trunk of the vagus resulted in abrupt reduc- 
tion or complete cessation of secretion (Parlor or Heiden- 
hain pouch; stomach fistula) which ordinarily appeared 
following the introduction of food into the stomach cavity 
(100g meat or 200 g bread, or 1000 ml broth) or mechi- 
cal stimulation (rubber chain). Nerve conduction disorder 
also completely prevented and halted secretion which 
ordinarily was obtained from a fistula of the greater stomach 



as a result of stimulation of isolated pyloric pouch mucous 
membrane. The stimulation in this case was the introduc- 
tion of a rubber balloon or, for more intense stimulation, 
a canoe-shaped rye biscuit into the pouch cavity (Fig. 2 
and 3). 

Absence of fundic gland secretion was observed dur- 
ing the introduction of 500 ml alcohol (5~ into the 
stomach; considerable depression of secretion was noted 
during the introduction of 200 ml of the same alcohol into 
the rectum. 

Finally, during transient conduction disorder of the 
trunk of the vagus (with the other sectioned), we observed 
not only suppression of secretion but also of stomach motor 
activity. In these cases, introduction of a balloon into the 
stomach cavity caused only insignificant contractions of 
the stomach wall. This was noted even with a highly in- 
flated balloon, 

On the basis of these results it was possible to assume 
that suppression of secretion and motor activity of the 
stomach in connection with conduction disorder of the trunk 
of the vagus nerve in the neck is related not only to exclu- 
sion of secretory, motoric and tonic effects of this nerve, 
but also to an intensification of the influence of the sym- 
pathetic nervous system both on the tonus of stomach ves- 
sels and, possibly, on its function. 

Special experiments, however, showed that an increase 
in general sympathetic tonus and concomitant augmenta-  
tion of blood adrenalin apparently does not occur. The 
evidence concerning this was the absence of any change in 
the quantity of blood sugar (Hagedorn-Jensen method)both 
at the onset of nerve block and after its release (Table).  

According to our experiments, secretory impulses ap- 
pear in the vagus nucleus throughout the duration of pro- 
tected sham feeding (apparently, for the total period of 
secretion), and are not limited to only the onset of feed- 
ing. Disorder of physiological conduction in the vagus 
nerve excludes not only the first, but also the second phase 
of gastric secretion, and secretion which normally appears 
in connection with stimulation of the mucous membrane of 
an isolated pyloric gland. In addition, secretion of the 
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Fig. 3. Changes in stomach secretion in dog 
No. 4 (fistula). The triangle and the line show 
the moment  and the duration of stimulation of 
pylorie pouch mucous menqbrane by introduction 
of a rye biscuit. Remaining marks same as in 
Fig. 1, 

TABLE. Quantity of Blood Sugar 
(in mil l igrams-percent)(Dog No.3) 
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fundic gland, produced by introducing 500 ml alcohol (5%) 
into the stomach or 200 ml of the same solution into the 
rectum is also inhibited. Throughout all these conditions 
the quantity of blood sugar remains constant, indicating the 
absence of any change in general sympathetic tonus or 
quantity of blood adrenalin. 

S U M M A R Y  

This work was conducted on 4 dogs esophagotomy 
and gastric fistula, isolated Parlor 's  pouch, gastric fistula 
and Heidenhain's pouch, fistula of the stomach and iso- 
lated gastric pouch made of pylorus), in which one of the 
vagus nerves was enclosed into a cuff on the neck, and the 
other divided. As shown by experiments, the compression 
of the cuff by a force a little over 120 mm Hg provokes a 
block of the vagus conductivity, which may be estimated 
by the acceleration of the pulse and the appearance of 
Homer's syndrome. This excludes the first and the second 
phases of the gastric secretion, as well as secretion pro- 
voked by stimulating the mucous membrane of the iso- 
lated pyloric pouch. 
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