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One of  tire most important qtrestions in research Concerning the mechanisms regulating digestive tract 
activtty and their normal ~ d  pathologic states is die role played by vitamins in digestive gland activity. In 
spite of tt~e n: merous works on this subject, die exact effeeu of the.various vitamins on the dige~ive glandt 
has not y~t been definitely establi~ed. 

FJany of  o~r colleagues have studied the effect of vmious vitamins on tlm z~ctivity of gastrointestinal 
tract org~ms and ti~,ues(N. V. Asmayan, A. V. Gubar, O. F. Sharovatova, S. L Filtppovich, YUo N. IJspensky, 
N. G. Shebepki_n and o~er~ .  For the pa~t few years, we have l~2en making a study of ex~riment~9l-avi taminosi~.  

In re~&rch prior to this, Bl-avitaminosis with typical clinical symptoms and metabolism d~s~t~rbanee has 
been produced in dogs fed various diets ( synthetic and autoclave-processed). It has also been e s t a b H ~ d  that 
the pathologic body condition eau~d by Bl-avitaminosis can be reversed by timely treatment wi~h vitmnin B 1. 
The experimental model obtained made it possible to proceed with the ~ddy of digestive g!&nd {~ativary and 
gas~ic) secretion in dogs with Bl-avitaminosi.% 

We found a series of author, in the literature (Tsitovicli and Levinson, L~vin~on, BP~uke|. Ne~cer ~nd others) 
who came to conflicting conclusions after studying gastric secretion in dogs with polyavitamino~cs and an 
i~olated miniature stomach. Some authors found no changes of gastric ~ccrction in Bt-a.dtaminosis. ~hile others 
observed great changes in the secretory function. 

Among the experimental works direcdy a~sociared with our study, the unpublished work of N. A, Izmaitova, 
conducted in the laboratory of  Prof. M. P. Brestkin, should be mentioned. Her expcrit~ent sho~ed ~ t d ~ e  reflex 
phase of gastric secretion diminished with Bl-avitaminosis and that die humeral i-J~asc of gastric ~c redon  at 
first, grows, and then, during the las~. 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 o r b  l -  
avitaminosis and during file ~bscqucnt vitamin therapy. 

E X P E R I M E N T A L  M E T H O D S  

Gastric secretion was.studied in dogs with an isolated miniature stomaelt, 

Tire weight, d-iaresis, concentration of p)rruvic acid in the urine, rempqrature,:pulse and number of  respir- 
ations were systematically determined, and the amount of food ,and water consumed daily was ascertMi~ed, 

After a general background and a background of gastric secretion fo tIie stimuliemployed had been established, 
the animal was put on one of file experimental diets. During the development of exI~rimemal Bl--avitaminosit 
in the anhJlaI~, we systematically recorded the changes in die secretion indices of file gastric gta.~ds and compared 
~ e m  with the clinical symptoms. The ltmthod arid general and d ie t~y  conditions used to obt,a~rt experimental Bl- 



avlta!winod~ In the dogs we haw  already de~;ribed In detail i n  a i~,cvtmt% ~tlcle .  

We u~d I00 g of ,~utoeiaVe-lrroces~d ,,ieat or 100 ,nl of 10% alcohol as ~llmull {th~ alcd~ol ~za ~v3ml- 
nts~ered to ~he dogs.rectally). The exFzrIments were d0~e dally; tt~ au~ount o[ secretion, ~ ld t ty  and the 
dlge.~tlve power of the Jnlee were determined ,according to Melt. 

The remits given tn thi~ work were obtained from 4 dog~, "1 of whteh (Boy, Beetle and Topper) had a 
~tomaeh t~lated according to Breslkin-Savieh, wSlle ~m other {Dai~y) had a Parlor 's miniature stomach ~ d  
a ~axtrle ftstula. Two of the dogs ( Boy and Beetle) were fed a casein saeelmr~du diet, ~ d  the odmr two 
(Dais), and Topper) were fed ,an autoelave-l~oce~cd diet. Over 600 experiments were conducted. 

E X P E R I M E N T A L  R E S U L T S  

The first signs o f  avitamtnosis slekne~ (diminf~cd appetite, periodic refusal to eal and 1o~ of weight) 
appeared in the expcr!mental anhnal~ on the 15th-20th day  after tim beginning of the experimental diet. 
Deviations from normal gastric gland ~eretlon appeared at the r~ame time and inten-~if/ed as the avltaminosl~ 

developed. 

Experimental results are given in Fig~. l a n d  2. 

A slight ~a l l t a t /ve  change in ~ecrction w.~ observed in d~e animals during the First month o[ the vitamin 
t~efieient diet. Later, secretion became more profoundly dL~xurbed; ~erction fluctuated greatly to both s~tmull. 
and gastric juice wa-; ~e.creted on an empty ~tom~eh. 

/n the experiments ~ith the 100 g of autoelave-proees~.d meat (Fig. 1), the amount of gastric Juice was 
observed to fluctuate, the amounts primarily increasing, more ~md more as avitarninosis develol~d. 
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Fig. 1. Gastric secretion to 100 g of au toc lave-proee~d meat. Ti~e fluctuation 
limits of gastric juice secretion in milliliters to the given stimulus are marked by 
the two horizontal dotted lines. Along the abscissa - duration of tim period in days, 
Along 'the ordinate - amount of juice in milliliters (each number represents the 
arithmetical mean of  fluctuations from several experiments in the given period). 
Numbers near dots on grapl, - amount of ~eretion in one experiment. 
The periods are di'~ided by the vertical dotted lines: I)- ba~kffound. 1I ) development 

of avitaminosis, LU) restoration. 
Arro~signify the critical day of the disease and the first vitam/n B t inject/on. 



In the dog I~y, as Flgurt: I shows, the amouut of gastric juice, normally 18,8 ml, incrcaa:d from 2"/.6 
3Li; mL In 13cetle, the a+'ctction, normally 14.t,I mi, rt+,'~.hed 22,8 tuL In Toplmr. dm juice ~c.ervted during 

ta+e dcv,:lc;lm~r of avitanfino+is was twice tt~+ normal amount. For example, juice ~eretton, normally 3.4 ml, 
increased to 6.2 ml, then sank slimply to 1.8 ml tm the critical day of the disease..Secretion In the dog Daisy 
fh+cta~atcd at a levr .~lightly lower than the norm (2t',.6 ml), with a sh:u'p incline to 51 ml 12 days I,~,fore fin: 

.~'cretttm trh+eta~atinus wen: aim+ observed i++ the experiments with the rectal introduction of 1+~0 ml of lO"h 
�9 alcohol but the amount of ga.qric juice m+erctcd was considerably tess than normal 
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Fig. 2. Gastric secretion to 100 ml of 10% alcohol 
The symbols ~re tilt: same as ha Fig. L 

Figure 2 ~+ow s that in the dog Boy, fluctuations of secretion, normally 9.6-10.6 ml, were observed during 
the development period of avitaminosiS which were 4.3-8.8 ml, with a dccrcasc to 2.2 ml on the critical day 
of the disease. As the avitaminosis condition became more serious in the dog Beetle. ~cretion sharply declined, 
reaci~ing 2.5 and O.0 ml in the .acute stage Of the avitaminosis, when the normal secretion was 4.3-7.7 mL 
.qccretitm fluctuations wcrc also lower t h ~  the norm in Topper {from 1.8 to 3.3 ml). 

As the disease developcd in the dog Daisy, sJ~arpcr, intermittent secretion fluctuations above and below 
normal limits wcrc observed. Thus, secretion, normally 13 ml, increar~d to 16 ml, then fell to 9 ml, increase,! 
again to 14 ml and then stt:adily decreased until the critical day of the disease when it was 4.6 mL 

Thctefore, the experiments conducted showed that fluctuations occur in gastric secretion (hypetsecret!on 
or ~Oq~osccrets to meat and alcohol during the developmcnt of avitaminosis. 

Besides the changes which occurred in the amount of gastric juice during the development of avitaminosis 
aqd the ~bscquent vitamin therapy, chaJ~gcs were also observed in the latent period of secretion, the acidity 
and the digestive power of the juice to both stimuli (meat and alcoboI). 

Figure 1 sh9ws the changes in the latent period, acidity arid digestive power aeec:ding to the periods 
(extreme limits of  flucraation ~e  given). As the graph shows, the acidity of the gastric juice changes in flJe 
saint: manner as the amount of gastric juice, but not as much. 

In some of the dogs, during the acute stage of  the di~ase, we observed a divergence between the degree 
of acidity and the amount of gastric juice, which ~cemed to be colmected with the changed ttophic ~r+ction of 
~;e glandL 



During thc development period of avltaminods, the digeqtlvi: power of the Juice dccrca~d, returning to 
normal, or sometimes to above-normal, only after hmg treatment with vitamin P4 (Figs, I and 2). For example, 
the digestive power of the J~[co to ltlcat in tilt: dog Boy, Norntally ,5ot~ IIIlll according to Mort, had decreased 
by the first wt:ek of the vitamin'deficient diet to 2-2.5 ram, ,and only returned to normal after a month of 
treatment. [)tiring the development period o f  avllalnlno~[s, the dtgefflve power of the |trice in Beetle fluctuated 
between ,q ~ d  1 nnll  ( t i le  normal being ,q n|ll | )  and rcnlahrcd 2 thin for a month before tim crisis, retumhig to 
nortnal only after 2 months of vitamin therapy. In Daisy, the digestive power returned to normal a week after 
vitamin therapy. 

It It evident from the gTaphs that the latent I',ctl~xl during tim development of avJt:uninosls was variable- 
~ometimes being longer, sometimes d!orter. I)r some exix2riments, howevcr, it became longer to both stimuli. 
For example, the latent period in rite dog Boy, normally 17-20 minutes, became as long as 45 minutes, tn 
Beetle, the latent period, normally 2:! minutes, decreased to 7-8 minutes, then lengthened to 2 hours, 15 mintrtes. 
In the dog Topper, it lengthened to 7"i minutes, Lc., became twice as long as the normal latent period. 

Vitamin B t was injected lntranm~ularly (10 mg thlamiao hydrochloride on the critical day of the 
discasc when the. animal was in a serious condition. Fifteen to twenty minutes after tim vitamin B l injection, 
the generM Condition of tile dog r vomiting ceased, and the complete refusal to eat was replaced by 
an extraordinary appetite. Thereafter, the sick dog was injected daily wit]] 5-10 mg of thiamine hydro- 
chloride until his complete recovery. 

Vitamin therapy caused gastric secretion to become almost normal At first, sharp secretion fluctuations 
were also observed during fire treatment; fl~re was still some decrease 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 Bt-avitaminosis causes considerable distrubanee in gastric gland 
secretion and also that there is a definite relation of gastric secretion to the degree to which the pathologic 
process occurring in the body with the development of Bt-avitaminosis is exixessed. 

Microscopic examination of the mucous membrane of the stomach in dogs with Bt-avitaminosis (Rudik- 
Gnutova) .-,hov:ed considerable h)~cremia of the vessels of the mucous and mbmucous l a i r s .  The mucosa itself 
retained its normal structure, while a loss of secretoP/granules and vacuolization of the protoplasm could only 
be observed in the chief and cover cells, which co, aid relate to the functional changes connected with the 

secretion of gastric juice. 

The nume.rous experimental works and thc mass of clinical literature treating vitamin Bt's effect on the 
ncrvous system show the close relation between thiamine and the fimction of the nervous system. 

Vitamin Bt is also known to play an extremely important part in body metaboUsm and in the mctaboUsm 
of some body tissues-- nervous, #andular, etc. Consequently, one can ~opose that a vitamin B t deficiency in 
the body can cause changes and dimubances in gastric sccrction because of die metabolic ch~mges occurring 
in the glandular tis.me, in the nerve plexi of the digestive tract, in the central nervous system and in its highest 

division - the cerebral hemispheres. 

A comparison of the physiological data we obtained with the data from our histological examinations, 
which showed an absence of organic distx~Jbances in the glandular cells of thc gastric mucosa, led us to propose 
that the distrubance of gastric gland secretion which occurs in Bt-avitaminosis is functional and depends on 

neural regulation. 

Which of the divisions of the nervous system regulating gastric secretion is the most affected by Bt-avita- 

minosis is a subject for further investigation. 

S U M M A R Y  

The quantity of secretion, its acidity and power of digestion was studied in experiments on dogs with 
isolated Paubu's stomach in condition of B t inmffieieney. Mett's method was employed. It has been establishe6 
that vitamin B t insufficiency causes pronounced disturbances in digestive glands. The power of digestion of ~ 
stomach juice drops from 5-6 ce to 2-2.5 ce. The quantity of stomach juice increases up to 31.6 co, the norrnM 

. ~ l n ~  1 8 . 8  c c .  
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