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Although numerous investigations (1, 3, 4, 9 and others] have dealt with the functional connection between
the endocrine and digestive systemns, m;ufﬁcm-m work has been done,

Experimients have as a rule consisted in observing 2 particular function of a digestive organ (especially the
stomach) and it relationship to distuzbed function of the endocrine system, including the thyroid gland, For example,
many authors have studied the motor activity of the gaswointestinal tract in relation to disturbance of function or
removal of the thyroid {2, 8, 13 and others]; some workers have siudied the secretory function of the stomach [10,
11, 12, 16 and others). The variation in the results are probably w be attributed to the fact that experimental con-
ditions have not been the same,

We think that to obtain a complete picture of the relaticnship between the functional condition of the stomach
and the glands of internal secreticn 2 simultaneous study is required of the secretory, motor, and evacuatery gasuic
functions,

A. G, Kratinov [5] has shown that in diffetent dogs, a single function of the gastrointestinal wact may change
in quite opposite ways in response to the same suimulus, Results obtained by R, Llevipa [6] show considerable indi-
vidual differences of evacuatory function, and a greas variability in the responses of a given set of animals. AL E
Levin and M. I, Shtel'makh [7,15] have pointed out that when thysoid function is impsired the response of the gastric
glands 1o a food stimulus are of a parabiotic type.

Following up t“ws? results we have come to the conclusion thar s stiudy of the physislegical condition of the
stomach in relation to varicus changes inthe furceion of the endecrine glands should be made on the same animals.
We have then considered the resules statistically: gastrointestinil disturbance is found in 70% of perients in which the
fundamental illness is an impairment of thys

2t

ic funcrion,

EXPERIMENTAL METHOD

For the experiment we used 8 dogs with 2 Paviov mh formed by Solpv'eva’s method, and equipped with a
Basov fistula. The animasls wete ke;;:: m a mixed standard diet soup made from 280 g of meat, 50 ge of patmeal
mash, apd 250 g of biock bread, At firs? in heal: red the rormal levels of secretion, motility
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Fig. 1. Secretory function of the gastric glands of the dog "Dzhul'bars™ after it had
been given 200 ml of 10% hematogen solution, Control experiments, hyperthyroi-
dism, and hypothyroidism,

Gastric emptying was studied by measuring the volume of the remaining contents, The animals were fed with
250 ml of milk jelly, and the "dead space™ of the systern was 50 mi; thus, the original amount of jelly subject to
evacuation was taken as 200 ml.

Ten months after cessation of the thyroidin weatment, when all indications were that the dog had returned to
the original condition, between spring and summer a second set of experiments was started in which the dog wasgiven
8-methylthicurasil instead of thyrodin (four times up to 50 days), the daily dose being 50-60 mg/kg. The animals
were weighed regularly; thyroid function was measured by means of the isotope %, in other detsils the experiments
were performed as they had been previously,

EXPERIMENTAL RESULTS

To determine the original level of secretory activity of the gastic glands we determined the secretory response
to hematogen, and took the mean results of 9-17 experiments, The values obtzined for the different dogs were: 7.2,
9.7, 10.4, 13.6, 13.9, and 14.1 ml. In most of the dogs the total acidity of the gaswic juice varied between 0,37
and 0,52%, and the free acid from 0.37 to 0.43%; in dog No. 2 the acidity was reduced, the comresponding figures
being 0.15-0.18, and 0.13-0,15%, r»spectiveiy The digestive power varied between 3.2 and 5.2 mm of protein
bacillus, and the latent penoé from 5 to 8 min. The periodicity of the empty stomach was well shown in all the
dogs, and the transition from phases of relative rest 1o morility was well marked, The period of rest varied from dog
to dog from 79 to 98 min, and the active periods rom 18 to 25 min, ‘In coniol experiments the variation 2nd the
duration of the different periods was +3~17 min for rest, and +1~5 min for activity.

The rate of evacunation of milk jelly varied from 40 1o 105 min,

After thyroidin had been given, from the 3-5th days oawards there was a very definite change in the functions
investigated which in some dogs became significant by the 8-10th day (Fig. 1), and in othars after the 15-18th day.
At this time the body weight beganto fall,

During tis period the ampunt of jui¢e Hberazed fell to one~half or me-m:zd (m e dcg 10 one
original ameount liberated in the conuol exper
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more rapidly, Only in one dog was the evacuation rate increased by as little as 10-15%, in all the others it was erap-
tied twice as fast as normally, op more ra'ndlv still. With regard to the periodic congactions of the empty suomach,
this interesting phenomenon did not occur but instead there was an irregular motility which could only be described
as chiotic. No trace remained of the regular alternation of periods of rest and motility(Fig. 2, A and B, 1). Very
occasionally and for a short time the stomach entered a period of relative rest: most of the time there were gastric
contractions of various swengths and rates, and the swength of the individual contractions was many times greater
than the srongest cuairaction recorded in the control experiments (Fig, 2, A and B, 2 and 3).

The functional disturbances we have described as occwrring during the period when thyroidin was given con-
tinued to increase, though the increase was not continuous: in some of the animals,superimposed on the general dis-
turbance of gasuic activity, there were signs of a retwn to the original condition, This tendency occurred during the
second half of the period when the thyroidin was taken. Thus, the mean values of the total amount of gastric juice
secreted in the second half of the period was 30-40% of that secreted in the first half. In the periodic activity of the
empty stomach thieee was also an *improvement™: ~diere were periods of rest, but they were short and showed mo
regular alternation; the strength of the gastric contractions was somewhat reduced.

The changes observed to occur when the dogs were given 6-merhylchiourasil in the food were the opposite of
those which have been described previously. Even diring the first days of taking this substance there was an imerease
of gastric secretion, though it was not so marked as when the thyroidinwas taken, amounting to 58-176% of the original
value; the latent period was reduced by 1-3 min; the juice secreted was more acid thanit had been at the start and
had a greater digestive power (the latter effect was particularly noticeable when estimating the digestive power per’

unit amount of enzyme for the whole mass); evacuation of the stomach contents took place more slowly, taking a
36-52% longer time than in the initial period, The pericdic activity of the empty stomach showed 2 longer period
of relative rest, a shorter active pericd, and a reduced strength of gastric contractions (Fig. 2, A and B, 4, 5, @nd 6).

When 6-methylthiourasil was taken various changes occurred in the periodic activity of the empty stormach,
In some of the dogs a period of relative rest was produced when motility was less than when the preparation was fiest
taken, while in other dogs there was some increasé of periodicity, and the active period was prolonged. Here we
may consider various methods of compensation for the disturbed function. Two dogs received 6-methylthiour=sil for
the longer time of 190 days. By the end of this time the rate of gastric emptying was closer to the original raze.

After administration of thyroidin or 6-methylthiourasil had been discontinued, in addirion to a return to normal
of thyroid function there was also a gradual return of gasuric funetion to its original condition.

In experimental hyperthyroidism the amount of gastric juice secreted was reduced, as was also its acidiy and
digestive power; digestive moverent became stronger and emptying was more rapid; there was also a disturbance of
the periodic activity of the empty stomach. In hypothyroidism gastric secretion was enhanced as were also acidity
and digestive power, evacuation was slowed, and motility reduced,

In hyperthyroidism insufficient digestion and the accelerated evacuation of the food mass would be expected
to lead to poor absorption, and so in turn fo loss in weight and 3 maintaized excitation of the feeding center. On the
other hand, in thyroid hypofunction the reduced emptying rate of the stomach, the high rate of secretion and the
greater digestive power establish conditions more favorable for digestion and for good abscrption of food, and Facil-
itate increase in weight; at the same time the reduced motility may cause censtipation,

The results or our experiments show that in the different pathological conditions occurring in one particudar
group of animals the extent of the functional changes is not directly related to the duration of the action of tie sub~
stances influencing thyroid function. On the other hand there was a functicnal .adapration to the maintained changes
in the conditions of the internal medium, In the twe opposite functional thytoid-cirzages, in-the same group cf
animals, at the end of the periad during which the preparations were given the alterations in the motility and evacua-
tion rates were less marked than in the middle of this pericd,

SUMMARY

Experiments were carried outon 6 dogs with a Pavlev pouch an g seric fissula, Srudies were made of garnric
secretion, motility ana evaceation in pormal ﬁ‘ﬁ”dihu}'}ﬁ & £ hyw:uhyr@lc’w:"i had been induc 1
animals for a period of 1 year. Thyrold funstion was alme noop methylihiourasi] given by mouth. It

was found that the gaseric functions studied were (nfluence e W3yl The yxzhoicgic‘ai changes cocurring
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in hypothyreidism created unfavorable conditiors for digestion, and this might lead to diarrhea and loss of weight.
In hypothyroidism conditions were favorable, and the animals gained weight; however, decreased gastric motility
might lead to constipation,
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All gbbreviations of periodicals in the above biblicgraphy are letter-by-latter transliters
ations of the abbreviationsz ss given in the origisal Russian joumal. Some or all of this peri-
odical literature may well be available in English translation, A complete list of the ‘cover-to-
cover English translations appears et 15+ hack of this issus.
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