CATECHOLAMINE CONTENT IN THE GASTRIC JUICE
OF DOGS SECRETED IN RESPONSE TO FOOD AND TO HISTAMINE

L. L. Grechishkin UDC 612.321.018:612.452

The catecholamine concentration in the gastric juice of dogs was determined by the fluoro- -
metric method of Von Euler and Floding and its proteolytic activity and acidity also were in-
vestigated. After feeding with meat the gastric juice has a high concentration of catechol-
amines (0.092+ 0.019 pg/ml) and possesses high proteolytic activity. In the gastric juice
secreted in response to histamine (0.05 mg/kg) the concentration of these amines was sev-
eral times lower (0.037 + 0.008 ug/ml) and the proteolytic activity was almost down to zero.
The author suggests that the intensity of function of the chief (peptic) cells is connected with
liberation of endogenous catecholamines of the gastric mucous membrane.

High concentrations of catecholamines are found in the gastric mucous membrane of animals and man
[3, 19]. Their level in this tissue is maintained not only by retention of amines from the circulatory sys-
tem but also by synthesis with the aid of specific enzymes. This is shown by the high DOPA-decarboxylase
activity found in the mucous membrane [29]. Catecholamines are also found in the gastric juice, as Mir-
zoyan and co-workers first showed [14, 17, 18]. The participation of these amines in the secretory process
is confirmed by results obtained by various authors [13, 15, 16, 20, 21, 23, 24, 26], and also by the writer's
earlier investigations which demonstrated their connection with the function of the chief cells [2, 4].

The object of the present investigation was to study the relationship between the proteolytic activity
of gastric juice and its catecholamine content.

EXPERIMENTAL METHOD

Experiments (16) were carried out on 2 noninbred male dogs weighing 21 and 24 kg. An isolated Pav-
lov pouch was formed in one dog by Danilov's method [12], and a Basow gastric fistula was formed in the
second dog. The animals were kept on a mixed diet and were fed once a day. Before each experiment the
dogs were kept without food for 18 h. To obtain gastric juice the dog with an isolated gastric pouch was
given 300 g minced meat in broth. The animal with a gastric fistula was given a single subcutaneous injec-
tion of histamine dichloride (0.05 mg/kg). The gastric juice was investigated in samples obtained 1 h after
the beginning of secretion. The pH of the juice was determined electrometrically, after which the proteoly-
tic activity was measured by the method of Gates [31] as modified in the writer's laboratory [1], and by
comparison with a standard it was expressed as pepsin concentration in mg/ml. To determine the catechol-
amines (adrenalin and noradrenalin) in the gastric juice the fluorometric method of Von Euler and Floding
[28] in Govyrin's [11] modification was used. For this purpose, freshly obtained gastric juice was filtered
through paper and protein was precipitated by the addition of 0.4 N perchloric acid solution. After centri-
fugation 20 ml of the supernatant was transferred into another tube with a ground-glass stopper and the pH
adjusted to 8.2 by the addition of alkaline solutions. A weighed sample of alumina (200 mg) was then added
to the sample, the tube was shaken for 5 min, and the contents centrifuged. The amines were extracted with
0.25 N acetic acid. Fluorescence was measured with a high-sensitivity Soviet BIAN fluorometer with filters
of 365 and 510 nm at the entrance and exit, respectively.
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EXPERIMENTAL RESULTS AND DISCUSSION

A high concentration of catecholamines (0.092+ 0.019 ug/ml) was found in the gastric juice obtained
from the isolated gastric pouch after a meal of meat. Most of these amines consisted of noradrenalin
{0.084 + 0.020 ug/ml), and adrenalin accounted for only 0.008 + 0.002 ug/ml.

The concentration of catecholamines in the juice obtained from the dog with a fistula in response to
subcutaneous injection of histamine was 3 times lower (0.037 + 0.008 ug/ml), of which noradrenalin ac-
counted for 0.036 + 0.008 ug/ml while adrenalin was virtually absent. The proteolytic activity in the sam~
ples of juice obtained in response to histamine was negligible (0.13 + 0.05 mg/ml) while the acid values
were high (1.57 + 0.5). By contrast, the proteolytic activity in the gastric juice secreted in response to
meat was 1.40 + 0.42 mg/ml pepsin at pH 1.8 + 0.4.

Many investigators of gastric secretion regard the juice obtained after injection of histamine as se~
cretion entirely of the parietal cells. This conclusion is based on numerous experimental facts [5, 7-9, 22,
25, 30, 32-34] and it derives from the idea that histamine stimulates only the parietal cells of the mucous
membrane and does not affect the chief cells. This accounts for the low concentration of pepsin in such
gastric juice.

Gastric secretion in response to meat as a food stimulus is the result of the combined function of
both parietal and chief pepsin-forming cells, and the proteolytic activity of this juice is accordingly high.

The results of previous investigations [4, 6, 10] showed that catecholamines in the gastric mucous
membrane participate in the function of the chief cells where they play the role of activators of both syn-
thesis and liberation of the proteolytic enzymes which they contain.

The results of this investigation show that after activation of the secretion of the chief cells,the con-
centration of both pepsin and catecholamines in the gastric juice is increased. Conversely, if secretion
takes place entirely without the participation of these cells, both the proteolytic activity and the catechol-
amine concentration of the juice are very low. This is further confirmation of the view that the liberation
of these amines from the depots in the mucous membrane is dependent on the work of the peptic cells.
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