INTRAGASTRIC PRESSURE AS A FACTOR INFLUENCING
THE REDISTRIBUTION OF PEPSINOGEN AND CHLORIDES
SECRETED IN THE GASTRIC JUICE AND EXCRETED IN THE URINE
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The relationship between the secretory and motor activity of the stomach in a fasting state and during
digestion has been the subject of many clinical and experimental investigations [5]. However, intragastric
pressure, which varies within wide limits as a result of the motor activity of the stomach [1], has
not been taken into account as a factor capable of influencing the volume of gastric secretion and the com-
position of the secretion.

In the present investigation the effect of differences in intragastric pressure was studied on the exo-
secretion of pepsinogen and its excretion in the urine (uropepsinogen), i.e., the movement of the proenzyme
from the cells of the gastric glands along the exosectretory and incretory pathways. A parellel study was
made of the effect of intragastric pressure on the excretion of chlorides in the gastric juice and urine,
for there is an intimate relationship between these indices [10].

EXPERIMENTAL METHOD

Experiments were carried out on 7 dogs with large isolated gastric pouches (about one-third of the
secreting surface of the gastric mucous membrane; the pouches were isolated by the method of Pavlov,
Savich, and Ugolev) and with ureters exteriorized by Pavlov's method. During the experiment, which lasted
for 6-8 h, the gastric secretion and urine were collected in a fasting state, and their volumes were mea-
sured at the end of every hour. The pepsinogen content in the collected secretion and urine was determined
by an adsorption-colorimetric method [3] and the chlorides by a mercurimetric method [4]. The secretion
and excretion of pepsinogen and chlorides were characterized by two indices: their conceniration (in mg%
and percent and their excretion in unit time ("intensity of excretion” in pg and mg/h).

The pressure in the isolated gastric pouch was varied by means of a device consisting of a pressure
vessel with mercury, a glass reservoir of air, and a control mercury manometer. The apparatus was
connected to a graduated tube, fixed hermetically every hour of the observation to the fistula tube of the
gastric pouch. By means of this apparatus, a negative (20, 30, 40, mm Hg) or positive (10-15 mm Hg)
pressure was created inside the gastric pouch after every 2-hour period of chservation of the secretion
of juice and exretion of urine at atmospheric pressure.

The series of experiments whose results are described in this paper was carried out in a fasting
state without the use of stimulants of juice secretion, and in the absence of free hydrochloric acids in the
secretion at the beginning of the experiment.

EXPERIMENTAL RESUTLS

The results obtained with all the experimental animals were consistent.

An increase in intragastric pressure to 10-15 mm had a marked effect on the exosecretion of
pepsinogen (Fig. 1), shown by a significant fall in the amount of pepsinogen contained in the gastric secre-
tion in unit time. This decrease in the exosecretion of the proenzyme became progressively more marked
with time, and took place as a result not only of a decrease in the volume of secretion, but also of the con-
centratidn of pepsinogen in the juice. In some experiments, in the first hour of increased pressure in the
gastric pouch, the secretion produced contained a small concentration of free hydrochloric acid, but later,
as a rule, this was not observed.
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Fig. 2. Effect of a negative infra-
gastric pressure on the secretion
of pepsinogen in the gastric juices
and its excretion in the urine.
Legend as in Fig. 1.

Fig. 1. Effect of a positive intra-
gastric pressure on the exosecre-
tion of pepsinogen and excretion of
uropepsinogen. The columns in-
dicate the secretion and excretfion
of pepsinogen per unit time in the
gastric juice and urine (ug/h). 1)
Concentration of pepsinogen in
juice (above) and in urine (below);
2) volume of gastric secretion
(above) and diuresis (below).

With a decrease in the secretion of proenzyme
in the juice excretion of uropepsinogen regularly in-
creased, and a leading role in the phenomenon was
due to the increase in the concentration of pepsinogen
in the urine.

Volume of gastric secretion and The creation of a negative pressure (30 mm;
diuresis in ml, secretion and excre- Fig. 2) within the isolated gastric pouch had the

tion of pepsinogen in juice and urine opposite effect: during the first 3-4 h the exosecre-
(ug/h). tion of pepsinogen rose sharply, but later (until 6-8

h) it fell to lower values than those characteristic of
the exosecretion of proenzyme at atmospheric pres-
sure within the gastricpouch. The increase in exosecretionat a negative pressure took place as the result of
an increase in the concentration of proenzyme in the secretion and of an increase in the volume of secretion.
The subsequent fall in the secretion of pepsinogen in the juice took place as a result of a decrease in the
volume of secretion and in the concentration of proenzyme in the juice.

With the increase in exosecretion of pepsinogen under the influence of the negative intragastric pres-
sure, the excretion of uropepsinogen decreased as a result of a decrease of the diuresis and of the concen-
tration of proenzyme in the urine.

In the third variant of the experiments a negative presssure in the gastric pouch was maintained at
different levels for 2 h at each. In some experiments the pressure was changed from -20 to -40 mm, in
others from -40 to -20 mm Hg. These experiments showed that a pressure of -20 mm increased the exo-
secretion of pepsinogen to a lesser degree than a pressure of -30 mm. A pressure of -40 mm always de-
pressed the secretion of pepsinogen in the gastric juice, irrespective of whether the experiment began at
this pressure of whether it was created at the end of the experiment, as in Fig. 3.

In this variant of the experiments also, the reciprocal relationships between the exosecretion and
incretion of pepsinogen were clearly revealed (the magnitude of the latter could be judged indirectly from
the excretion of uropepsinogen) depending on the level of the intragastric pressure.

The level of the pressure in the gastric pouch was also important for the "redistribution” of chlorides
secreted into the gastric juice and excreted in the urine (see table). A negative pressure in the isolated
gastric pouch increased the secretion of chlorides in the juice, by increasing their concentration, but had
no marked eifect on the synthesis of hydrochloric acid in the gastric mucous membrane. The increase in
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1958 the secretion of chlorides in the gastric juice was accompanied by

Qg 8 --‘im /@ a regular decrease in their excretion by the kidneys. Similar re-

o fprew \\7 sults in response to active stimulation of gastric secretion were

g :: ;;ZZ ] ' 1@4 obtained by Ya. P. Sklyarov [10]. The depression of the exosecretory
%0%,] 000 {0 elimination of chlorides with a positive intragastric pressure led to
=B gl L — 89 an increase in their excretion in the urine.

2 5l L\ 5=

g f ZZZ o3 According to the findings of Janowitz and co-workers [15, 16],
& 21 ZWT SQ;( 22 997% of the pepsinogen synthasized in the gastric mucous membrane
=~ | Jo leaves it in the gastric secretion, while 1% passes into the blood

o mmbg 222 . stream, from which it is excreted by the kidneys in the urine, This
;;01105 ‘ % ] j g is an extremely widely held view, but evidence has increasingly been
g z:j 1: o4 obtained recently that there are no serious grounds for insisting

T ozt s > s.% upon a relationship of direct proportion between the exosecretion

2 ala {e" of the proenzyme, its secretion into the blood stream, and the ex-

Fig. 3. Effect of different negative
pressures on the secretion of
pepsinogen in the gastric juice

and its excretion in the urine.
Legend as in Fig. 1.

cretion of pepsinogen in the urine [2, 6, 7, 11, 12, 17, 18].

4 5 & 7 8
" * Thous This is also suggested by experimental results obtained in the
authors' laboratory, demonstrating that the extrarenal excretion of
the pepsinogen secreted by the stomach into the blood stream may
take place and that the excretion of uropepsinogen may be increased
at a time when gastric secretion is inhibited [3]. The scale of the
excretion of uropepsinogen and the concentration of pepsingen in
the blood stream give information primarily about the "peptic poten~
tial of the stomach" (the total gastro-peptic mass of cells [13, 14]),

a marked change in which is reflected in the excretion of pepsinogen in the urine. The results described

provi

de a further argument in support of the view that the pepsinogen synthesized in the gastric mucous

membrane may leave it by both exosecretory and incretory pathways in different quantitative proportions.
Depression of exosecretion in response to an increase in intragastric pressure (and also in the presence
of edema of the gastric mucous membrane [8, 9]) increases the secretion of pepsinogen into the blood
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m and its excretion in the urine.
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