EFFECT OF INTRAGASTRIC PRESSURE ON SECRETION
OF THE GASTRIC GLANDS
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Negative (—30 mm Hg) and positive (10-15 mm Hg) intragastric pressures were created experimental-
ly in dogs, and secretion of the gastric glands was stimulated under these conditions by a conditioned reflex
and with carbachol or histamine. Control experiments were carried out in which the intragastric pressure
was atmospheric (free escape of secretion).

A decrease in intragastric pressure was found to increase the volume of gastric secretion and pepsi~
nogen production, while a raised pressure reduced these indices and also reduced the secretion of chlorides.
Raised and lowered pressures differ in their effects on secretion of the gastric glands stimulated by diffe-
rent methods.

A relationship between the basal secretion of the gastric glands and the excretion of chlorides and
pepsinogen in the gastric juice and urine, on the one hand, and the level of intragastric pressure on the
other hand, was described by the writers previously [6].

This paper gives the results of an investigation of stimulated secretion of the gastric glands at an
elevated (10-15 mm Hg) and lowered (—30 mm Hg) intragastric pressure.

EXPERIMENTAL METHOD

Experiments (76) were carried out on dogs with gastric fistulas [2] and with Pavlov and Ugolev iso-
lated gastric pouches [7]. The pressure within the stomach or isolated gastric pouch was measured by
means of a special instrument [6] after observations of the basal secretion for 2 h in the main series of
experiments. Control experiments were carried out with identical stimulation of secretion, but with secre-
tion flowing freely, i.e., at atmospheric intragastric pressure. Gastric secretion was stimulated by one of

TABLE 1. Conditioned-Reflex Secretion of Gastric Glands with At-
mospheric, Lowered, and Raised Intragastric Pressure (percent of
basal secretion; M + t)

Index of Atmospheric pressure Lowered pressure Raised pressure

secretion
© | 2ndn Isth 2nd h

Ist h 2nd h Ist h

Volume of l
secretion | 366,54-47,5 | 165,2-+17,4 | 488,2431,9Y 210,74+42,2 | 235,8--28,0 {73,9+-8,8!
Excretion of
.chlorides 399,94-65,0 | 176,6-+33,4 | 481,14+-44.3{ 203,4+48,2 | 186,8-+2.0t 72,2440t
Excretion of

pepsinogen

484,12103,2 | 267,13-23,9 | 649,7+32,6Y 229,642,694 191,9+19,3162,9+9 8t

{

1 P <0,05.
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TABLE 2. Changes in Secretory Activity of Gastric Glands Stimulated by Carbochol (A) and Histamine (B) , with
Raised and Lowered Intragastric Pressure (in percent of corresponding secretion at atmospheric intragastric
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pressure; M = t)
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1 P <0,05.

three methods in each series of experiments: by a natural
conditioned reflex (showing the dog meat), with carbachol
(0.25 mg, subcutaneously), or with histamine (0.5 mg, sub-
cutaneously).

The acidity (titrometrically, followed by calculation
of the quantity of HCL secreted per hour), content of chlo-
rides (mercurimetrically [8]) and the content of pepsi-
nogen (by an absorption—colorimetric method [5]), with
calculation of the amounts secreted per hour, were deter-
mined in the secretion collected at hourly intervals.

EXPERIMENTAL RESULTS

The experiments showed that when the intragastric
pressure was lowered, conditioned-reflex stimulation of
the gastric glands is more effective, while if the pres-
sure is raised, the secretory effect is reduced (Table 1).
This applies not only to the volume of secretion, but also
to the enzyme-secreting activity of the gastric glands.,

When the intragastric pressure was raised, secre-
tion stimulated by carbachol was inhibited to a greater
degree than that stimulated by histamine (Table 2), but
the various indices of secretion were affected differently.
For example, the volume of secretion and the secretion
of chlorides and enzymes were more clearly reduced;
acid secretion was inhibited practically equally whether
secretion was stimulated by histamine or by carbachol.

A lowered intragastric pressure also had a more
marked effect on carbachol-induced than on histamine-
induced secretion. In the first hour the volume of carba-
chol-induced secretion showed a more marked increase,
but during the next hour the volume of histamine-induced
secretion increased by a much greater degree (3 times).
As regards chloride and enzyme secretion, a lowered
intragastric pressure had a more marked effect on secre-

. tion stimulated by carbachol than by histamine. Acid

secretion under these circumstances was changed practi-
cally identically. '

The enzyme~-secreting activity of the gastric glands
was stimulated rather more at a lowered intragastric
pressure than it was inhibited by elevation of the intra-
gastric pressure.

The results obtained indicate that the activity of
the gastric glands is significantly modified by changes in
intragastric pressure, which may occur on a wide scale
under normal conditions and in dyskinesias of the stom-
ach [1-3, 9, 11-14].

They also show that during continuous gastric suc-
tion, nowadays widely used in clinical diagnostic practice
[4, 7, 10], when a lowered (negative) pressure is created
in the stomach, the larger volume of secretion is obtained
not only through prevention of evacuation of the gastric
contents into the intestine, but also through increased
gecretory activity of the gastric glands under these con-
ditions.
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