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The excrewory function of the stomach {3 the Jeast studied of all its many different physiological funcdons,

Researchers from the 1, P, Razenkov Laborawry {2, 3, 8, 7, 10] and the M. P. Konchalovsky [4, 8] and R, A,
Lurtya {1, 5, §] Clinics have shown the importance and role of the gaswralntestinal wactln the excretdon pro-
cesses,

The excietory function of the stomach Is most evident and mast intense during kidney diseases and other
fseases where tie body is threatened by the accumulaton in the blood and organs of waste substances which
are sometimes extemely foxic,

It has alwo been erperimentally shown that artificial increase of these or other substances in the blood is
atieaded by an intensified excretion of them in the stomach, '

The purpose of our work was o find vhether the excretory function ts separate and independent of gasute
secretion or if secretion and excretion is a single and united function of the gastric glands.

EXPERIMENTAL METHODS

The experiments were conducted on healthy dogs of about the same age and weight (12-15 kg) with a
permaneat Basov fistula (10 dogs) or with a Paviov pouch (2 dogs),

The excrewry function was studied on an empty stomach during the acdon of a food stimulus (meat
bouilion) znd histammine, To evaluate the excretory functien, the dynamics of gastric gland excretion of urea,
ammonia 2ud reuwal red dye (chromoscopy method) was studied, '

Ammonia w2s deterrnined by Conway's method, vrea by the urease method. The animals were kepton
a fixed jood raton during the whole observation period. The gastric contents were examined for five hours
after each bour,

After a "background® excreton of the above products had been established, the animals were intravenously
injected with 5-10 ml of 509, urea, prepared in a physiological solution (0.2-0.4 g of urea per 1 kg of animal
“weight). Neuwral red was injected inmamuscularly. The threshold concentraton of neuwral 7ed in the blood, with
which the dye, regardless of gastric gland secretion, begins 1o be excreted by the mucous membrane, can be at-
taized with 2 4 m1 injection of a 1% (40 mg), freshly prepared, solution of neuwral red. The rate of neutral red
dye excretion was determined by the time from the moment of parenteral injection to {ts appearance in the
stomach contents,

Neutralred dye conceamation in the gasuic contents was determined colorimetrically,



The gasuic contents were coliccted through a fistula tube for 4-6 houss, and the amount calculated every
15 minutes, If the contents of the duodenum were ohserved to reflux inw the stomach, examination ceased,

EXPERIMENTAL RESULTS

The stomach began to excrete neutral red dye 5-310 minutes after the dye had been intamuscularly in-
je‘cted. The concenuwaton of the dye in the stomach increased rapidly, reaching maximum concentration (3-4
mgT) after 30-45 minutes. The duration of the excretory period varied in different dogs from 3 hours, 30 mi-
nuies -5 houns. In individual experiments, fluctuations in the excretory process were observed in some dogs,
but they were weakly expressed (Table 1). As the amount of dye injecizd increased, {6 concentmation in the
bloed Increased, and the period of excretion became longer. One such curve for gastric dye excretion is shown
$2 Fig. 1. The maximal concenuation of dye in this experiment (3 mg7) was observed 3/, of an hour after the
heginning of excretion. Then the amount of dye excreted began to decrease, and, afier 5 hours, only traces of
dye could be found in the gasuic contents. The total amount of dye excreted was 691y,

TABLE 1
Neutral Red Dye Excretion by the Gasuic Glands on aa Empty Swmach
Tiime in Irime in  [Maximal |Total Total, ¢ Duration of
minuie*  Iminutesof concen- . amounlo \
Naimcﬂ of of dye gxaximal g“d‘m in 3"’;;’;‘;‘.‘ of ggsn?;.gu dye excretion
&M Apoe ar- 2 Con-
ppe cgnuxtm’mg% creted in inml
ance  lappemanc 7
g};zheikhl 5 3G 4.0 33¢ » 5 4 Hn, i3 Rin,
& i5 30 360 18.6 4 @
10 45 2.0 322 20 |3° 0 *
Alma 19 30 2.0 316 245 |3 > 45
Pushok 5 45 2.0 611 445 a4 v 30
io 45 3G 644 49.5 5
- 0 30 2.0 408 335 {3« %
Bobik 10 3 20 514 360 |3 o 45
Ryzhik 5 k" 2.0 540 <1.0 |4 ¢
5 ! 2.0 508 35.3 4~
] 34 3.0 387 6.5 4 * 30 =
Vverny 10 45 2.0 a2¢ 270 |4 % 15 .

In the experiments studying the effect of the food stimulus and histamine on the excretory funcdon, our
purpose was to determine the changes in neumal red excretion during the intensified gasuic secretion caused by
a single feeding of the dog with meat bouillon (150-200 ml). The resulu of the experiment showed that the
course of dye excretion did not change much during intensified gastic gland secredon. The latent period was
unchanged. In separate experiments, excretion was prolonged 30-40 minutes. The dye concenuation in the
gastric contents hardly changed at all with the increased rate of secregon (almost double) (Table 2),

The dye concenwation did not always depend on the amount of gastric julce secreted. A high concentra-
tion of the dye was observed both with 2 large and with a small amount of juice, This, of course, does not
negate the fact that the total amount of the substance excreted depends on the amount of juice secreted,

With the parenteral injection of histamine (0,5-1 ml of a 0.1% solution), the excretion of dye with the
gasuic contents began 3-5 minutes after the injection, but i concentration in each batch did not increase,
Under these conditions, the duration of the excretion period was lengthened an average of 15-30 minutes, The
‘otal amount of dye excreted increased 2-21/, times in comparison with the total amount of dye excreted on an

empty stomach,
In the given case, the amount of dye increased due to the increase in the amount of gastric juice,
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TABLE 2

In the dogs with Paviov pouches, the dye was
not ‘excreted from the Paviov pouch
on an empty stomach. Dye excretion occurred only
after the food stumulus had been glven, As in the pio~
ceding case, the dye appeared after 5 minutes; in
maximal concenwation did not exceed 1.8 mgdh. The
concentration of the dye decreased considerably more
rapidly, One must note that dye excretion from the
Pavlov pouch was less intensive than from the entire
stomach. In this case, the Paviov pouch evidently does
not reflect the excretory functon of the stomach as &
whole,

According w the data in the literature, dye ex-
credon {s known o be malnly carrled out by the glands
of the pyloric reglon, and only when they cannot cope
with the load do the glands of the fundal region of the
siomach participate, ‘

A series of typical panerns also appeared In the
-excretion of ures and ammonia by the gastric glands,

From 2.7-3.2 mg% of urea and from 6.8 10 7.5%
of ammonia were found in the dog's gastric contents,

Figure 2 shows the curve characterizing gastric glaad
excreton of wes and ammonta fn a normal animal.

Effect of Food Sthmulus oo Neutsl Fed Dye Excredon

Time ?ﬁ Time i{i}_mmﬂduimal rotal [Total Duration of dye
‘ N e utes of WORCER” amount {amount :
N:En:e‘e ;’i Eye ‘maximal dyquation  Lf dye cx-of gastzic excietlon
aaun appear- contenwd-’ lip mg% loreted ip Conmnts
* -ricn appesr- .
see RO Y f!n ml
Alma . 19 45 3 ey 38.5 | 3 hrs, 30 min,
Bobik - 7 15 1.8 f 62 | 4hrs, 45 min,
19 30 3 60 62 5 3 hrs. 45 min,
Poshok . 5 3 3 2525 144.5 5 hrs,
g 43 3 00 299.5 4 trs, 30 min
Ryzhik . 5 45 4 115 75 5 hra,
5 33 3 045 | 62.5 4 hrs, 45 mdn,
Sultan . 5 45 1.6 692 B7 4 hrs,
3 30 1.6 645 70 4 hus, 15 min
. 3 i5 1.6 1003 94 5 hus,
Tarzan 5 15 1.6 802 | 1125 | 5 hm,

Note: In the dogs Sulwan and Tarzan — Paviov pouch; In tae other animals — Basov

gasic fswla,

White in normal conditions, 3 snall quaptty of nirogenous breakdown products is found in the gasuic

contents, with  urea

injected inte the blood (0.2-0.4 g per 1 kg of animal weight), a considerable increase

ia the amount of urea and aromonia in the gaswic content is observed, and there is o doubt that they came
from the blood. For example, with an intravenous injection of 5 m1 of a 507 urea solution (0.2 g per 1 kg of
weight), only a s;oail increase in the concentration and quantity of wea and ammonia was observed, In a major-
i1y of cases (experiments on the dog Ryzhik), e maximal concentration of urea appeared during the 5th hour of
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observation and consisied of 6,6-12.8mg’ Its concenmration did not depend on the amount of gasuic juice.

A different concentration of urea was obscrved with the same amnunt of gastric contents. For example, during
the 3rd hour of observation, 6 ml of contents was excreted, and the concentration of urea in the excretion was
8.8 mg% during the 5th hour, the same amount was excreted, but the urea concentration was 4.3 mg% Ana-
logous dats were obtained in the other experiments also. An average of 4,1 mg’ of urea was found in the
gastric contents, '
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Fig. 2. Gasuic excretion of urea
and ammonia in the dog Ryzhik,
a) Conventration of urea and am-
monia; by amount of wea and
ammonia excreted; o amount

of gaswic conwenn: 1y ammonia,

Fig. 3. Gastric excredon

of urea and ammonia with

supplementary urea injec-

ton in the dog Ryzhlk, (0.4

g pet 1 kg animal weight),

Symbols dre the same as

2} urea, in Fig. 2,

When 10 mlof 2 507 soludon of urea was injected into the body (0.4 g per kg of weight), a still greater
increase in the concentration of urea was obierved; in connection with this, the amount of urea excreted was
2’/3 tmes the amount excreied In the experiments conducted without the additional urea injecdon,

The highest concentration was usually observed during the 2nd-3rd hour of observation,

A slightly different picture was observed when ammonia was excreted by the gaswic glands, The experi-
mental conditions were the same, When 5 ml of a 50% solution of urea was injected, the concentradon of am-
monia increased somewhat, The maximal ammonia concentration was from 8 to 15 mg’h and appeared, as &
rule, near the 5th hour of observation,

The concentraton of the substance does not always depend on the amount of gasuic juice, For example,
in one experiment, § mlof juice was excreted with a 6.6 mgeh concentration of ammonia during the first hour;
during the fifth hour, the same amount of juice was excreted, but with a concentation of 8.0 mg%h. Analogous
resulss were obtained in the other experiments. With such a dosc, the gastric julce contained 6.5-6.8 mg% of
ammonia, When the dose was doubled, the amount of ammonia incrcased o several tmes that in the experi-
ments done without the additional injection. The maximal concentraton, in most cases, also appeared during
the 3rd-4th hour of observaton (see Fig. 3). When the injection was Increased in the dog Ryzhik, there was about
10.5 mg% of ammonia in the gastric juice (without the additonal injection, 6 mgh).
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Therefore, with an injected dose of 0.2 g of urea per 1 kg of welght, the amount of urea (3.4-4.1 mgh)
aud of ammonia (6.5-8.3 mg%) increased. With double the injected quantity (0.4 per 1 kg of weight), a sull
greater increase in the substances was observed: the urea contained in the gastric juice was 4.5-6.8 mg%, and
the ammonta — 10.5-11 mgh.

From our studies, we suggest that the excretory function of the stomach does not depend directly on the
secretory funcdon,

Both these functons are closely related, as are all of the gaswic functions, but they are independent pro-
cesses which can proceed simultaneocusly, or, on the other hand, can change o a known degree independently
of each other,

We could not establish any deflnite dependency of wea, ammonia and neutral red dye exciedon on the
intensdity of gastic secreton. High and low concenwadons of these substances can be observed dwing both tn-

creased and decreased gastric juice secretion,

when secretion is intensified, which occutred due to the meat bouilion or the histamine, the amount of
gasuic julce increases, but the coucentraton of the substances, as & rule, does not increase, This, of course,
does niot exclude the dependency of the amount of substance excreted on the amount of gastric julce secreted,

The main general pattern we observed in all of our experiments was. thas the amount of different subs
stances excreted by the mucous membrane of the stomach principally depends on the concentration of the glven
substance {n the hiood,

The rules we observed for urea, ammonia and nevwal red dye excredon thould not, however, be applied
12 the excretion of all foreign substances from the blood, 35 others may be toxic w0 the siomach wall and may
act specifically on-its glandular element.
SUMMARY

The effect of food and histsrnine oo the dyramics of gastic excretion of urea. ammonia and neutral red
dyé was stedied In ten dogs with permanent Basov flstulae, and two dog with Pavlov pouches, No correlation
between the excretion of urea, ammonis, peutral red dye and the intensification of gastric secretion was noted,
The amvunt of substances excreted by the stomack  depended malnly on thelr concentration in the Hood,
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