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Changes in the activity of blood amylase are considered ‘in clinical practice to be of great diagnostic
significance in acute pancreatitis, At the same time, however, the physiological mechanism of blood amylase
changes is still not clear. '

Our previous investigations [5, 6, 7] have shown that changes in the activity of blood amylase may be of
a reflex nature and are closely linked with digestive processes. In connection with this it was necessary to
elucidate the role of interoceptors in the gastro-intestinal tract in the reflex changes of blood amylase following
the intake of food, and to attempt to establish the possible sources from which amylase could enter the blood
strearm.

EXPERIMENTAL

In order to solve this problem extensive experiments were staged on dogs with gastric and duodenal fistulas
and externalized pancreatic duct (1. P. Pavlov's technique). In some cases the'acz’:eséory pancreatic duct was
preserved, in others ~ cut. Dogs with intestinal fistulas (Thiry’s technique) and gall biladder fistulas were also
used, Stimulation of the mechanoreceptors was effected by intlation of a rubber balloon in the stomach up to
30 and 60 mm of mercury, the air content in the balloon being 250 and 500 cc, and in the duodenum up to
30 mm of mercury, the air content being 100 and 250 cc. Stimulation of the chemoreceptors was carried out
by the introduction of 100 and 200 ml of 0.25 and 0.5% hydrochloric acid and 50 ml of fat into the stomach,
and 50 m1l of fat into the duodenum. The activity of blood amylase was determined by the Engelhardt-Gerchuk
method.  Since the blood amylase activity in dogs is 10-20 times higher than in man, 4 times less blood was
added to the reaction mixture, i.e. 0.06 ml blood was diluted to 6,0 ml and 0.5 ml of the solution was taken
for the determination, In cases of a steep rise of amylase activity in the blood of dogs the reaction mixture
was diluted after incubation at 37 for 2 hours. Controls were set up to correspond to the dilution, The amylase
activity of the intestinal juice and saliva was similarly determined. In bile it was determined in the same way
as in human blood,

In the pancreatic juice amylase activity was determined as follows: to 30 ml of 2%, starch solution pre-
viously heated to 37 was added 0.1 ml of pancreatic juice diluted with physiological solution 1:10. The starch
solution was prepared with phosphate buffer (pH = 6.5). Samples of 0.1 ml in 10 ml distilled water were with-
drawn after 30 minutes incubation at 37. 4 ml 0.005 N KgFe(CN)g was added immediately and sugar was then
estimated by the Hagedorn-Jensen method. ' The remaining reaction mixture was tested for starch as a control
for the presence of starch or dextrins. At the commencement of a series of experiments the most suitable con-
centration of starch and time of incubation were usually determined.
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RESULTS

Stimulation of the gastric and duodenal mechanoreceptors for 30 minutes (the balloon being inflated up
to 30 mm of mercury) led to increased blood amylase activity 15-45 minutes after cessation of stimulation (Fig.1).

Analogous data were obtained on introduction of 100 mi 0,259 hydrochloric acid (Fig. 2,1) and 50-100 ml
fat (Fig. 2,2) into the stomach, and of 50'ml fat into the duodenum (Fig. 2, 3).
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Fig. 1. Changes in blood amylase activity in dogs.  Fig. 2. Changes in blood amylase activity in dogs.
A) Time in minutes; B) amylase activity. 1) After A) Time in minutes; B) amylase activity. 1) After

mechanical stimulation of the ‘stomach- 2) after introduction of 100 m1 0.25% hydrochloric acid into
mechanical stimulation of duodenum, Amylasé the stomach; 2) after introduction of 50 ml fat into
activity - in milligrams of sugar, split off by 1 ml the stomach; 3) after introduction of 50 ml fat into
blood. Arrows indicate time of stimulation, the duodenum. Amylase activity in milligrams sugar,

split off by 1 ml blood. Arrow -indicates time of
test substance.

An increase in the blood amylase activity after stimulation of gastric and duodenal mechano - and
chemoreceptors occurred at exactly the intervals which usually correspond to the complex reflex phase of
pancreatic juice secretion,

Of particular interest is the reflex increase in blood amylase activity following the introduction of fat
into the stomach and the duodenum. It was noted in our previous investigations that the greatest increase in
blood amylase activity in man and dogs was observed after the intake of food which consisted predominantly
of fat,

Fat, as well as hydrochloric acid, was considered by I P, Pavlov [8] to be an independent pancreatic
stimulant, and it has been shown [2, 3] that fat acts directly on the secretory process without the participation
of hydrochloric acid. Experiments carried out by B. P. Babkin [1], A. V. Tonkikh [9], and others have shown
that a reflex mechanism is involved in the stimulating action of fat.

Thus it can be readily taken that a neuro-reflex mechanism is involved in those changes of blood amylase
activity which arise under the action of fat.

Excessive stimulation of gastric chemoreceptors (introduction of 200 ml of 0.59 hydrochloric acid) may
lead to a steeper rise in blood amylase activity (Fig. 3, 1); in dogs concurrent general restlessness and vomiting
are not infrequently observed. An equally great increase in blood amylase activity is observed with excessive
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stimulation of gastric mechanoreceptors (inflation of balloon to 60 mm of mercury, with an air content of
500 cc).

It is known from the work of 1. T. Kurtsin [4] that excessive stimulation of gastric mechanoreceptors
may lead to dcercased secretion of pancreatic juice. Apparently, conditions are created on excessive stimulation
of gastric mechano- and chemoreceptors which lead to spasm of the pancreatic ducts, as the result of which
amylase begins to enter the blood with enhanced intensity, This hypothesis is strengthened by the data of
Anrep [10, 11}, and Korovitzky [12]. These authors demnonstrated that the inhibitory effect of vagus stimulation
on pancreatic secretion is associated with an increase in the volume of the pancreas due to engorgement result-
ing from contraction of the pancreatic ducts.

In fact, an increase in blood amylase activity, similar to that seen on constriction of the pancreatic duct
after food intake (Fig. 3, 2), is observed on excessive stimulation of gastric chemo- and mechano receptors,

The increased blood amylase activity in dogs observed on artificial constriction of the pancreatic duct
following food injestion indicates that amylase can enter the blood stream directly from the pancreas.

Thisis also confirmed by blood analyses performed after various operations on the digestive organs in
dogs (Table 1).

It can be seen from Table 1 that blood amylase activity in dogs rises steeply after externalization of the
pancreatic duct, both when the accessory pancreatic duct is cut and when it is left intact. It must be noted
that the high level of blood amylase activity persists over precisely that period of time when no secretion of
pancreatic juice occurs through the externalized duct.

Increased blood amylase activity in dogs deprived
of the entry of pancreatic juice into the intestine

m ? (externalized main duct, sectioned accessory duct) can
only be explained by the direct penetration of amylase
700 ) from the pancreas into the blood.
i
g0 l At present there is no evidence to suggest that
’ amylolytic enzymes are produced in other organs and
B 24 tissues (in dogs) in quantities as large as those in the
:é - pancreas.
<
% & Analysis of the digestive juices in dogs has re-
=, vealed that only pancreatic juice possesses high amy-
5 57 lolytic activity ( Table 2).
20 On the basis of data contained in Table 2 it may
be supposed that marked changes in blood amylase
activity in dogs cannot be explained by the appearance

# J/MB{M&‘ e o of amylase from digestive juices other than the pancreatic.
Time in minutes
Thus it is possible to conclude that reflex mechanisms
Fig. 3. Change of blood amylase activity in dogs. are very important in changes of blcod amylase activity.
A) Time in minutes; B) amylase activity. 1) After
introduction into the stomach of 200 ml 0,59, hydro-
chloric acid, Arrow indicates end of administration
of acid- 2) during constriction of pancreatic duct
after ingestion of food. Arrow indicates end of meal
and constriction of duct. Activity of amylase in
milligrams sugar, split off by 1 ml blood. The data obtained also permit an approach to
the discovery of the physiologic mechanism of the
changes of blood amylase activity in pancreatic dis-
orders, which is important for diagnosis and elucidation
of the pathogenesis of pancreatits,

The facts presented indicate the role of gastric
and duodenal interoceptors in the complex reflex regu-
lation of blood amylase and allow the deduction that
reflex increase of blood amylase activity is closely re-
lated to the function of the pancreas.
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TABLE 2

Amylase Activity in Digestive Juices and Blood in Dogs

Name of Fluid Amylase Activityinmg Sugar Split
off by 1 mi
Pancreatic juice 4,000- 20,000
Intestinal juice 16-50
Bile 3-15
Saliva 0-50
Blood 30-60
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