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Although numerous investigations [1, 3, 4, 9 and others] have dealt with the functional connection between 
the endocrine and digestive systems, insufficic~t wc~k has been done. 

Experirnenls have as a rule consisted in observing a particular function of a digestive o~an (especially the 

stomach) and its relatiomhip to disturbed function of the endoarine system, including the thyroid gland, For example, 
many authors have studied the motor activity of the gas~zoimestknal tract in relation to disturbance of function or 
removal of the d~yroid [2, 8 .13  and o~hers]; some work.s  have studied the se~eto~] function of the stomach [10, 
11, 12.16 and othexs]. The variation in the resets  are probably to be attributed to the fact that expeximental con- 
ditions have not been the same. 

We think that to obtain a complete picture of the relatic~ship t~:etween the functional condition of the stomach 
and the glands of internal secretion a simuitaneous s~udy is requked of the s e ~ e t o ~ ,  me,or, and evacuater): gastric 
functions. 

A. G. K~at~nov [S] has shown that in diffexen~ dogs, a single function of the gastrointestinal ~aet may ehange 
in quite opposite ways in re~i~nie to the same stimulus. Results obtained by R. LLevina [g] show considerab!e indi~ 
vidual differences of evacuator] function, and a great variability in tge reapor~ef of a given set of shimS!so A.E. 
Levin and N. I. Shtel 'makh [7,!~] have pointed out that wben :hytoid fun.c~on i~ impaked the res!"~en~e of the gastric 
glands to a food s'dm.ulus a~e of a parabio~ic type.. 

Following up kh~;e ~esults we have come to the conclusion thax a s~udy of the physiological condition of the 
~tomach in relation to v a d o ~  c,har~g.es in the  fun~{i~n of dne endocrine gland~ should be made on the same animals, 
We have ~ e n  con,idered the r e s ~  ~.at~dca!iy: gastroin~es~in~! disturbance is found in 7r of p~denm i n  which the 
fundamental illness i~ an impaL, rnen~ of e : 7 : o [  ~ funcdom 

-EXPERIMENTAL M E T H O D  

For the experiment we used 6 dog~ wkh a Pav!o7 pouch formed by Solov'eva's method, and equipped with a 

Basov fistula, "i~e ani:-nals were kept on a m~<ed standard diet soup m~de ~om 2~0 g of meat, 250 g of o~meal 
mash , and 250 g of black ~:e-ad, A~ ~;~-~ in ha ........ ; d~gs ae .... ~orrna! 

(dige.s~Ive too;or fun~t:c~:~ .~;:d .~e:~ ic ~.~o~N-~,~_~.~ of s ...... e'~p.~ ,,~; ~o~t:acl~), a~A e ,'~:~ ~ .:0~,~2~ ~.~ o~ d~e sm~:n3o],. Nhen suffic~eu~ 
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Fig. 1, Secretory ftmcti~n of the gastric glands of the dog "Dzhui'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 anh-nals were fed with 
250 ml of milk jelly, and the "dead space" of the system was 50 ml; thus, the ori.ginal amount of jelly subject to 
evacuation was taken as 200 ml. 

Ten months after cessation of the thyroidin treatment, when all indications were that the dog had returned to 
the origlnal condition, between spring and summer a secor~d set of experiments was started in which the dog wasgiven 
6-methylr2rdourasil iastead of thyrodin (four times up to 50 days), Lhe daily do~e being 50-60 mg/kg.  The animals 
were weighed regularly; thyroid function was meazured by means of the isotope !u~; gn other details the exper imenu  
were performed as they had been previously. 

EXPERIMENTAL RESULTS 

To determine the original level of ~ecretory activity of the gas~ic glands we determined the secretory response 
to hematogen, and took the mean resulr~ of 9-1"/experiments. The va!ues obtained for the different dogs were: 7.2, 
9.7, !0.4, 13.6, 13.9, and 14.1 ml. In most of the d ~ s  the total acidic, of the gastric juice varied between 0.37 
and 0.52%, and the free acid from 0.37 to 0 . 4 ~ ;  in dog No. 2 the acidity was reduced, the corresponding figures 
being 0,15-0.18, and 0.13-0.!5%, respectively. The digestive power varied between 3.2 and 5.2 mm of protein 
bacillus, and the latch ~. period ~om 5 to 9 rain. The periodicity of r~--e empty stomach ~tas welt shown in ail the 
dogs, and the =ansition from phase~ of rela~ve res~ to mo~itity wa~ welt ma~ed .  The period of rest va~ied from dog 
to dog from 79 to 98 min, and the active periods from 18 to 25 rnin. t n  control experimenu the variation and the 
duration of the different periods was _-3-i? m in for rest, and - ' ! -5  rain for.activip/. 

The rate of evacuation of mitk jelly varied from 40 to 105 rain. 

After thyroidin had been given, from the :3-Sth days onwards there was a very definke change in the funetiom 
investigated which in some doZs became signifi~a~ by the 8-10th ~ay (Fig. t ) ,  and in od,~e~ afte~ the 15-18rh day. 
At th~ time r.he body weight beg~i~o fall. 

During ~ period tl~e am~n~ of juice .liber,~ed let1 ~. o n , h a l f  cr cne-6~'id (in c.~e dog to one-f~fzh) of ~ e  
orig~,nal -amcun~ Iiberated i~ ~he con~ol ex~e:~L;::~;~.~, The i ~ c ~  p:~9~d rc~e ~:~ ~ e  d i f~an~ de-':; ~ !~--49 rr.in.. 
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Fi~. 2. Change in fi~ pe~io~lic ac, t~v[~ of ~he era~v ~tom:~i~ d.~i= Z r 
hyp~- sn.d h~,fpo~}n-oidi~ in the dc~ P;~.l'.ma (A) and A~to~ha (N). !} Periodic 
acridity of ~ empty/ ~t0m;~ch in the cc!'~01; 2, ~) in hyper~hy~o/di-:m; 4, 5, ~nd 6) 
ill trypothy;oidism, Time m~ff~'-; (5 rain), 
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more rapidly .  Only in one dog was the evacuat ion rate increased by as l i t t l e  as 10-15%, in al l  the others it  ~ s  emp-  

t ied twice as fast as normal ly ,  or more rapidly sti l l .  With regard to the p ~ i o d i c  con=act ions  of  the empty s ~ m a c h ,  
this interesting phenomenon did not occur but instead there was an irregular  mot i l i ty  which could only be d ~ b e d  
a s  ch:.otio. No t race  r emained  of  the regular  a l ternat ion.of  periods of  rest and motiliw_.iFig. 2, A and B, 1). Yet) '  
occas ional ly  and for a short t ime  the stomach entered a period of r e l a t ive  rest: most of the t ime there were ~=,astrie 
eont rzc t iom of  various s=engths and rates,  and the strength of  the individual  contractions was many t imes g.r-e~:er 
than the strongest cJn~raction recorded in the control experiments  (Fig,  2, A and B. 2 and 3). 

The functional  disturbances we have described as occurring during the period when thyroidin was giver~ r 
t inued to increase,  though the increase was not continuous: in some o f  uhe animals ,superimposed on the genera l  dis- 
turbanee of  gastr ic  ac t iv i ty ,  there were signs of a return to the or iginal  condit ion.  This tendency occurred du~rLng the 
second half  of the period when the thyroidin was taken. Thus, the mean values  of the total  amount  of gas t r : c~n ice  
secreted in the second ha l f  of the period was 30-40~ of that secreted in hh, first half .  In the  per iodic  aqtiv~W - of the  
empty  s tomach theee ~r also an "improvementL" -the2ff were periods of  rest ,  but they were short and showec~ mo 

regular  al ternat ion;  the strength of  the gastric contractions was somewhat reduced.  

The changes observed to occur when the dogs were given 6-metlr]Id~iourasi l  in the food were the o p p o : ~ e  of 
those which have been described previously.  Even during the first days of taking this substance there was an ~ e a s e  
of  gastr ic  secret ion,  though i t  was not so marked as when the thyroidinwas taken,  amounting to 58-76~ of  r2e original 
value;  the la tent  period was reduced by 1-3 rain; the ju ice  ~ecxeted was mere  ac id  t han i t  had been at the sta-~ and 
had a greater d igest ive  power (the la t te r  effect  was par t icular ly  no t i ceab le  when es t imat ing  the digestive pow.~_x per 
unit amount  of  enzyme  for the whole mas~); evacuat ion of the s tomach content~ took p lace  more slowly, takfcng a 
36-52% longer t ime  than in the in i t i a l  period.  The per iodic  act iviv]  of  ~he empty  s tomach showed a longer  per iod 
of re la t ive  rest ,  a shorter ac t ive  period,  and a reduced s t rength of  gastr ic  contract ions (Fig. 2, A and 13, 4, 5 ,  ~nd 6). 

When 6-methy l th iouras i l  was taken  various changes occurred in the per iodic  ac t iv i  W of  the empty sto~.~2ch. 
In s o m e  o f  the dogs a period of re la t ive  rest was produced when rnotf l i ty  was less than when the preparat ion ~as  first 
taken,  while in other dogs there was some increase of per iod ic i ty ,  and the ac t ive  period was prolonged. Here ~'e 
may  consider various methods of compem~.tion for the disturbed function. Two dogs rece ived  6-methyl thiour~si l  for 
the longer t ime  of  190 days. By hhe end of  th.is t ime the rate of g~.stHc empty ing  was closer to the or iginal  r ~ .  

After adminis t ra t ion of  thyroidin or 6-methyl thiouras i l  had been d~cont inued ,  in addit ion to a return t~ normal  

of  thyroid function there was also a grad,ml return of gastric function to its or iginal  c ~ d i t i o n .  

In exper imen ta l  hyperthyroidism the amount of  gas~ie  ju ice  secreted wa.~ reduced,  as was also its acid~Dr and 
digest ive power; digest ive movemem became  s~ronger and e r u p t i n g  was more rapid; there v, as also a dis turb~sce of 
the periodic ac t iv i ty  o f  the .empty  s tomach.  In hyporZa~o:di~m gastric secret ion was enhanced as were also a ~ d i t y  

and digest ive power,  evacuat ion  was slowed, and mot i l i ty  red~eed.  

In hyperthyroidism insufficient digest:on and-the acce le ra ted  evacuat ion of  the food mass would be ex=ec:ted 
to lead to poor absorption, and so in turn to loss in weight and a main ta ined  exc i ta t ion  of the feeding center.  Dn the 
other hand, in thyroid hypofunction the reduced emptying rate of the s tomach,  the high ra te  Of secretion and ~ .e  
greater  digestive power establish condkions more favorable for digestion and for good absorption of  food, and :~cil= 

i ta te  increase in weight; at  the same t ime  the reduced moti l iP]  may c a ~ e  ccnst2pation. 

The result* or our experimem.~ show that in the different patho!og~cat ccndigions occurring in one parrgm~ar 
group of animalz ~ e  extent  of  ~,e fc~ct ional  changes is not d ~ e c t l y  rela~ed to the derat ien of the act ion of :~e sub- 

stances influencing t h~o id  function, On the other h e m  there was ~ f u n c i ~ o n a ! - ~ . p z ~ o n  to the main ta ined  ~ '~nges  
in the conditions of  the internal med ium,  In the two opposite func::onM ,2r]rotd"t:icanges, i n t h e  same group c f  
animals ,  at the end of  the.. period d ~ i n g  wNeh the pfep~rat:or~s were gi.ven the alteratidn~ in the mot i l i ty  ~ng ev~eua~ 

tion rates were less marked d~an in the middle  of this period.  

SUMMARY 

Experiment,  wer,: Carried out o~: 6 d(~gs with, a Pav:~" po:~ch ~:~.d ~ i c  fi~tula. Sit:dies were mada  of  8~z r i c  

zecre*.ion, mo~ili~j ann ev~c.~atio~ in ~ o r m d  ecaditiqns an~ wh~an hT?e;'~, c:~ hyF'o}h~cdd:~m had been i : duc e ~  ~m the 
animals  fo~ a pe~iog of  1 year.  Thy~oR~ :%nz~'ion w~?; e : l ~ d  by ~hyio:d}n cr mc~hyl~P:c: :.'~:1 given by mou~:.. !t 
w ~  fouM that the gas~ ie  t ract ions  studied w:ere inP, ue~ced in u.~c opposite u~yz. The p~bo!o~gicH chan~e~ c~ceu~ring 
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in hypothyroidism created unfavorable conditions for digestion, and r_his might lead to diarrhea and loss of weight. 
In hypothyroidism conditions were favorable, and the animals gained weight; however, decreased gastric motili~" 
might lead to constipation. 
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All abbreviations of period_deals in the above bibliography ere letter*by-letter transliter- 
ations of the abhreviatior~s as given in th~ original Russian journal Some or a/I of this per/- 
odical l iterature may" well be available in English tr~81ation. A compIete L~st of the cover-to- 
cover English translations appears et -'?.~s beck of this issue. 
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