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One of the most important questions in research conceming the imechanisms regulating digestive tract
activity and their normal and pathologic states is the role played by vitamins in digestive gland activity. In
spite of the m merous works on this subject, the exact effects of the various vitamins on the digestive glands
has not yet been definitely established,

ttany of mr’cqlleagues hiave studicd the cffect of various vitamins on the activity of gastreintestinal
wact organs and tissues (M. V. Asmayan, A, V. Gubar, O, F, Sharovatova, 5, L Filippavich, Yu, N. Uspensky,
N. G. Shcehepkin and others). For the past few years, we have been mmaking a study of experimental By-avitaminosis,

In rescarch prior to this, By~avitaminosis with typical clinical syimptoms and metabolism disturbance has
been produced in dogs fed various diets (synthetic and autoclave-processed), It has also been established that
the pathologic body condition caused by By-avitaminosis can be reversed by timely treatinent with vitamin By.
The experimental model obtained made it possible to proceed with the study of digestive gland {salivary and
gastric) secretion in dogs with By-avitaminosis,

We found a series of authors in the literature ( Tsitovich and Levinson, Levinson, Bikkel, Never and others)
who came to conflicting conclusions after studying gastric sceretion in dogs with polyavitaminoses and an
isolated miniature stomach, Some authors found no changes of gaswric secretion in By-avitaminosis, while others
observed great changes in the secretory function.

Among the experimental works directly associated with our study, the nnpublished work of N, A, Izmailova,
conducted in the laboratory of Prof, M. P, Brestkin, should be mentioned. Her experiment showed thatghe reflex
phase of gastric sccretion diminished with By-avitaminosis and that thie hwnoral phase of gastric secreion at
first, grows, and then, during the Iast days before the death of the animal, diminishes greatly,

In our work, we studied the dynamics of gastric gland secretion in dogs during the development of By~
avitaminosis and during the subsequent vitamin therapy,
EXPERIMENTAL METHODS
Gastric sccretion was.studied in dogs with an isolated miniature stomach,

The weight, diaresis, concentration of pyruvic acid in the urine, remperature, -pulse and number of respir-
ations were systematically determined, and the amount of food and water consuined daily was ascertaiued,

After a general background and a background of gastric sccretion to tie stimuliemployed had been establishied,
the animal was put on one of the experimental dicts, During the developinent of experimental By-avitaminosis
in the animals, we systematically recorded the changes in the sceretion indices of the gastric glands and compared
them with the clinical symptoms, The method and general and dietary conditions used to ebtain experimental By-



avitanvinosis In the dogs we have already described tn detail in a previows article,

We nsed 100 g of autociave-processed mcat or 100 mi of 10% aleoliol as sifimili {the alcoliol was admi-
nistered to the dogs rectally). The experiments were done daily; the amount of sceretion, acldity and the
digestive power of the juice were determined according to Meit,

The resnles given in this work were obtained from 4 dogs, 3 of which (Boy, Bectle and Topper) had a
stomach tsolated according to Brestkin=Savich, while the other (Daisy) had a Pavlov's miniature stomach and
a gastric fistula, Two of the dogs( Boy and Buetle) were fed a cascin saccharide diet, and the other two
(Datsy and Topper) were fed an autoclave-processed dict, Over 500 experiments were conducted,

EXPERIMENTAL RESULTS

The first signs of avitaminosis sickness (dimninished appetite, periodic refusal to cat and loss of weight)
appearcd in the experimental animals on the 15th-20th day after the beginning of thc experimental diet,
Deviations from normal gastric gland sccrction appearcd at the same time and intensificd as the avitaminosis
developed, ‘

Experimental results arc given in Figs 12and 2,

A slight qualitative change in secretion was observed in the animals during the first month of the vitamin
deficient diet, Later, sceretion became more profoundly disturbed; secrction fluctuated greatly to both stimuli,
and gastric juice was secreted on an empty stomach,

In the experiments with the 100 g of autoclave-processed meat (Fig, 1), the amount of gastric juice was
observed to fluctuate, the amounts primarily increasing, inore and more as avitaminosis developed.,
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Fig. 1. Gasiric secretion to 100 g of antoclave~processed meat, The fluctuation
limits of gastric juice sccretion in milliliters to the given stimulus are marked by

the two horizontal dotted lines, Along the abscissa - duration of the period in days,
Along the ordinate - amount of juice in milliliters (cach number represcats the
arithmetical mean of fluctuations from several experiments in the given period).
Numbers pcar dots on graph -~ amount of sccretion in onc experiment,

The periods are divided by the vertical dotted lines: Ty background, 1 ) development
of avitaminosis, III) restoration.

Arrovssignify the critical day of the discase and the first vitamin By injection.



In the dog Roy, as Figure 1 shows, the amount of gastric juice, normally 18,8 inl, increased from 2,6
to 3L6 mL In Bectle, the seeretion, normally 14,8 i, reached 22,8 ml, In Topper, the Jnice scercted during
the development of avitaminosis was twice the normal amount,  For example, juice seeretion, normally 3,4 ml,

~increased t0 6,2 Y, then sank sharply to L& ml on the critical day of the discase, Secretion in the dog Dalsy

fluctuated at a kevel slightly Jower than the norm (26,6 1), with a sharp incline to 51 1n1 12 days before the
ceisis,

Seeretion fluctiations were also obxerved fr the experinrents with the rectal introduction of 100 il of 10%
_alcobol, but the anrount of gastric julee scercted was considerably less than nonnal,
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Fig. 2. Gastic secretion to 100 ml of 10% alechol,
The symbols are the same as in Fig, L.

Figurc 2 siows that in the dog Boy, fluctuations of secretion, normally 9,6-10.6 ml, werce obscrved during
the development period of avitamindsis which were 4,3+8,8 nl, with a decrcase to 2.2 ml on the critical day
of the discasc, As the avitaminosis condition became more scrious in the dog Beetle, sceretion sharply declined,
reaching 2.5 and 0,0 ml in the acute stage of the avitaminosis, when the noninal secretion was 4.3-7.7 mL
Secretion fluctiations were also lower than the norm in Topper {from 1.8 to 3,3 ml)

As the discase developed in the dog Daisy, sharper, intcrmittent sceretion fluctuations above and below
normal limits were obscrved. Thus, sceretion, normally 13 ml, increased to 16 ml, then fell to 9 ml, increased
again to 14 ml and then steadily decreased until the critical day of the discasc when it was 4,6 mL,

Therefore, the experiments conducted showed that flucmations occur in gastric secretion (hypersecretion
or iyposccretion} to meat and alcohol during the development of avitaminosis,

Besides the changes which occurred in the amount of gastric juice during the development of avitaminosis
and the subsequent vitamin therapy, changes werce also obscrved in the latent period of seerction, the acidity
and the digestive power of the juice to both stimuli (meat and alcohol),

Figure 1 shows the changes in the latent period, acidity and digestive power aceciding to tirc periods
(cxtreime limits of fluctuation are given), As the graph shows, the acidity of the gastric juice changes in the
same manner as the amount of gastric juice, but not as much,

In some of the dogs, during the acute stage of the disease, we observed a divergence between the degree

of acidity and the amount of gastric juice, whicli scemed to be connected with the changed trophic function of
the glands,



During the developiment poriod of avitaminosis, the digestive power of the fuice decreasced, retuming to
normal, or somethues to above-normal, only after Tong treatment with vitamin By (Fige, 1 and 2), For example,
the digestive power of the juice to meat in the dog Boy, Normally 5-t mm according to Mert, had decreased
by the first week of the vitamlnidlcflclcnt dict to 2-2,5 mm, and bnly returned to norinal after a month of
treatment. During the dovelopment perlod of avitaminosis, the digestive power of the jalce in Beetle fluctuated
between 3 and 1 mim (the normat befng 3 mum) and remained 2 min for a month before the crisis, retuming to
noninal only after 2 months of vitamin therapy, In Dalsy, the digestive power returned to normal a weck after
vitamin therapy,

1t s cvident from the graphs that the latent period during the development of avitaminosis was variable-
sometlines being longer, somctimes shorter, In some cx;acri;xxcnt$. however, it became longer to both stimul,
For example, the latent perfod in the dog Boy, normally 17-20 minutes, becaime as long as 45 minutes, In
Beetle, the latent perfod, normally 23 minutes, decrcased to 7-8 minutes, then lengthened to 2 hours, 15 minntes,
In the dog Topper, it lengthened to 77 minutes, i.c,, becaine twice as long as the normal latent period,

Vitamin By was injected intramuscularly (10 mg thiamine hydrochloride on the critical day of the
discasc when the anhinal was in a serious condition. Fiftcen to twenty ininutes after the vitamin By Injection,
the gencral condition of the dog firiproved, vomiting ceased, and the complete refusal to cat was replaced by
an extraordinary appetite, Thercafter, the sick dog was Injected daily with 5-10 mg of thiamine hydro-
chloride until his complete recovery,

Vitamin therapy caused gastric sccretion to become alimost normal, At flrst, sharp secretion fluctuations
were also obscrved during the treatment; there was still some decrcase in secretion to meat and increase in
secretion to alcohol in three of the dogs, Daisy, Boy and Beetle,

Therefore, the data obtained show that By-avitaminosis causes considerable distrubance in gastric gland
-secretion and also that there {s a definite relation of gastric secretion to the degree to which the pathologic
process occurring in the body with the development of By-avitaminosis is expressed,

Microscopic examination of the mucous membrane of the stomach in dogs with By-avitaminosis (Rudik=-
Gnutova) shoved considerable hyperemia of the vessels of the mucous and submucous layers, The mucosa itself
retained its normal structure, while a loss of secretory granules and vacuolization of the protoplasm could only
be observed in the chicf and cover cells, which could relate to the functional changes connected with the
secretion of gastric juice,

The numerous experimental works and the mass of clinical literature treating vitamin By's effect on the
nervous system show the close relation between thiamine and the function of the nervous system,

Vitamin B, is also known to play an extremely important part in body metabolism and in the metabolism
of soine body tissues — nervous, glandular, ete. Consequently, one can propose that a vitamin By deficiency in
the body can cause changes and distrubances in gastric secretion because of the metabolic changes occurring
in the glanduiar tissue, in the nerve plexi of the digestive tract, in the central nervous systern and in its highest
division — the cerebral hemispheres,

A comparison of the physiological data we obtained with the data from cur histological examinations,
which showed an absence of organic distrubances in the glandular cells of the gastric mucosa, led us to propose
that the disaubance of gastric gland sceretion which occurs in By-avitaminosis is functional and depends on
neural regulation,

Which of the divisions of the nervous system regulating gastric secretion is the most affected by B, ~avita~
minosis is a subject for further investigation.-

SUMMARY

The quantity of secretion, its acidity and power of digestion was studied in experiments on dogs with
isolated Paubu's stomach in conditionof By insufficiency. Mett's method was employed, It has been established
that vitamin B, insufficicncy causcs pronounced disturbances in digestive glands, The power of digestion of the
stomach juice drops from 5-6 cc to 2-2,5 cc, The quantity of stomach juice increases up to 31,6 cc, the normal

_heing 18.8 cc,
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