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The exc,-e:,~y ,r~cdon of ~e stomach l:~ t,qe least studied of all its many different physiological fialcttotu. 

Ee~a~c~ers f~rom t~.c I. P. Racenkov Laboratory [2, 3. 6, 7. t0] :.nd the M. P. Kmzchalov~ky [4, 8] and F.. A. 
L~-iya ~I. 5. ~] Clinics have ;hown the importance and role of the ga~uolntc*tlnal t~act in the excretion pro- 

T~..e excte~o~ f:mction of t~e sa~nach h most evident and n:o~t intc n~  during kidney dise~set and other 
di~ea~e~ w~e:e Cm body- is threatened by t~, acc~m~la~on in t~.e blood ~nd organs or" waste ~uMtance~ which 
;ire ~ o , ~ e ~ e s  ex~e;.*~e|y toxic. 

It ~a~ a I ~  ~cen e~peri~cnLalty shown that artaficial i~c~ca~e of ~eze or ot2~er substance, in th, bk, od h 
attended b) ~n in',eti,ifie~ excretion of ~ e m  in die stomach. 

T~e p~po~r o, ~ oat ~o~k was to fi~,d w,beL~er ~e  excretory function ts separate and independent of gastric 
~cczet~o~ o: if ~cc~e~on a~,~d excretion is a single and ~ t e d  funct2on of t~e g~t~tc glands 

EXPERIL~ENTAL METHODS 

The cxpcrimen~ were cond~icted on healt,hy Co~.s of about the same age and weight (12-I5 kg) with a 
pe..~'~ane~t Ba~ov ~stuia ( I0  dog~) c~ with, a Parlor pouch (2 dogs). 

The excretory (unction was studied on an empty stomach during thc action of a food stimulus (meat  
boaHlon) :.od histan~ine. To evaluate the excretory functien, fl~e dynamics of ga,uic  gland excretion of  meat, 
ammonia a:,d r.eut~ai red dye (chromozcopy m ~ d )  was studied. 

Ammonia ~as 6ctcrmlned by Conway's method, erea by the ure~se method. The animals were kept on 
f'*~xed food ration dining tar whole o~edvation period. The gastric contcnu were examined for five hours 

a f t ~  each hour. 

After a "background ~ excretion of the above products had been e~tablished, the animals were lntravr 
injc~cmd with 5-10 ml  of 50% urea, prepared in a ph)*~iological ~oiudOn (0.2-0.4 g of urea. per 1 kg of animal 
~,'eight). Neutral red w;s injected in=amuscMa:ly. The thre~old concentration of neutral red in the blood, with 
~Mcb the dye , regasdle,s of gastric gland secretion, begins to be excreted by the mucous membrane, can be t t -  
tai~_d with a 4 ml  injection of a 1*7~ t40 rag), freshly prepared, solution of  neutral red. The rate of neutral red 
dye excretion was det~rmineM by the time from the moment of parentcxal injection to its appearance in the 

stomach contea~t~. 

Neut~ai red dye  con cemtration m the gastric contents was determined colodmetrically.  
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The gastric content~ were collected through a fistula tube for 4-6 hours, and the amount calculated even/ 
1~ minutes, If the contents of dm duodenmu were observed to reflux into the stomach, examination ceased. 

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

The ttomae|t began to excrete neutral red dye 5-10 minutes sfter the dye had been intramuscularly in- 
jected. The concentration of the dye in the stomach increased rapidly, reaching maximum concentration(3-4 
m~o) after 30-45 minutes. The duzatton of flxe excretory period varied in different dogs from 3 hours, 30 ml -  
num~ to 5 hourto In individual experiments, fluctuations in the excretory process were observed in some dog~, 
but they were weakly expressed (Table 1). As the amount of dye injected increased, Its concentration In the 
blood {ncre.~sed, and the period of excretion became longer. One such curve for gastric dye excretion Is shown 
{a Fig. L The maximal concent~tion of dye In this experiment (3 mg~) ~as observed $/~ of an hour after the 
beginning of excretion. Th~  the amount of dye excreted begmn to decrease, and, after 5 hc>urs, only traces of 
dye could be found in the gastric contcnu. The total amount of dye excreted was 6917. 

T A B L E |  

Neutral Red EV/e Excretion by the Ga~t.-lc Glands on an Emprj 5~om~,ch 
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In ~he exp~rLment~ stud~ng the effect or the foodstimulus and histamine on the excretory funcdon, our 
p~pos, was to determine ~e change, in ~eut~al red excretion during ~e ir~ensified gas~'ic ~ecretion caused by 
a sing{e feeding of ~e dog vith meat bo,aitlon (150-200 ml). The res~lu of the experiment showed that the 
course of dy~ e• did not change r~uch during intensified gasulc gland secretion. The latent period was 
unchanged. In separate experiments, excretion was .o~olonged 30-40 minutes. ~he d~  co~r in the 
gastric content, hardly changed at aLl with the in ,eased  rate of secretion (almost double) ( tab le  2). 

The dye concentration did not always depend on the amount of gastric juice secreted. A high c ,  ncentra, 
lion of the dye was observed both with a large and witha small amount of juice. ThL% of course, does not 
negate tim fact that the total amo-.mt of the substance excreted depends on the amount of juice secreted. 

With the parenteral lnjecdon of histamine (0 .5 , I  ml of a 0.1% solud0n), the excretion of  dye with the 
gastric contents began 3-5 minutes after the injection, but its concentration in each batch did not increase, 
U~6er these conditions, the duration of the excretion period was lengtho~ed an average of 15-30 minutes. The 
"oral amount of dye excreted increased 2-2t / t  times in comparison with the total amount of  dye excreted on an 

empty stomach. 

in the given ca~e, the amount of dye increased due to the increa~ in the amount of gastric |'.dee. 
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F~g+ 1. Excre~on of ~ u ~ a l  ~e~ eye on an crop- 

a) C o n c c n ~ ~  of dye; b) a,~o~it o,~ d~/e ex- 
creted; c~ a=-o++~,:tt o+ + ~.z~z~c con++e~t~. 

In the doRs with Parlor pouches, the dye ~�9 
nOt e~creted from the Parlor  pouch 
on an mnpty stomach. Dye excreflcm occurred only 
after the food =timulu~ had been given, At I+I the i~o- 
ceding case, the dye appeared �9 G manurer; let 
maximal concentration did not exceed L8 ms~ The 
concentration of the dye dec:reared considerably mote 
rapidly. One must not ,  that dye excretion from the 
Parlor  pouch was less intentige than from the entire 
st,>roach. In dds case, the P�9 pouch evidently doe+ 
Pot reflect the excretory hmcdon of the ~mach as a 

whole. 

According m the dau Ln the limratme, dye ex- 
cretion ts kno'~,'n to be mainly carried out by the glands 
o[ the pTloric region, and only ~heJi they cannot cope 
with the i0ad do the gland, of t~e fundal region of  the 
stomach participate. 

A ,~eries of typical parterre abo appeared In the 
. exc~etlon of urea az~d ammonia by h e  gastric glands. 

From 2.T-3.2 m g ~  of ~ e a  ~nd from 6.8 ~o T.5~. 
of a m m o n i a  +~;ere found in the dog*s gast~.c content~, 
Figure 2 sV~s hhe cuzve-cha,aCterriZin~ gastric gland 
e~cret|on O+ tl+e+ at+d am~onta  it= a +mrma} �9 
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Shn~  
5 h r ~  

.Not~: In the do~ S ~ - ~  and Tmza~ - P�9 pouch; ia the other ardm�9 - Basov 
gas=ic ~uw.~. 

W ~ | e  in normal con~fioas.  �9 +m�9 q ~ t l t y  of nitrogenom breakdown products i+ fmmd ia the gastrlc 
coc~a~o  with ~ e a  injected Into the blood (0.2-0.4 g Por l kg of atdmal weight). �9 comiderabie Increase 
ia ~ e  amount of u~r149 and ammonia in tim gastric conmnt~ is observed, and there is ~ doubt that they came 
from ~hr blood. For example. ~.'ith aa intraver~ous injection of ,5 ml of a , 5 ~  urea solution (0.2 gper I kg of 
weight), only a m'~all increase In the concentration and quantity of u+~ and ammonia w�9 observed. In a major-  
try of  cases (ex~.rlmentt on the dog Ryzhik), me maximal concentration of urea appeared during the 5th hour of  
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obse~warion amd con~ts~t~l of  6.0-12.Smg~k It* concentration did not depend on dm amount of ga~ ic  juice. 
A d|fferent concentrardon of  urea was observed with the same amount of gastric conwntt. For example, during 
the ~xl hour of obmrvatLnn, 6 ml of contents was excreted, and the concentration of urea in tho excretion was 
8.6 m g ~  du~,g the 5th borer, the same amount was excreted, but the urea coneeneradon was 4.$ mg~k Ana- 
logous data were obtained ~ the othmr exlands~ntt ~a~o. An average o f  4A t u g ,  of u~a  was found/It ths 
gastl4r r ~i~ 

E 

" t  b 

/ i , "  

~ 
~Ca 

Time (in ho~rs) 

Fig. 2, Gas~ir exc:re~oa of ul'ta " 

and ~ :~o~ia i~, ,~r dog Ryzhik. 
a) C.c~ e~tradon of urea .and am- 
monia; b) amo'd~t of urea and " 
ammonia exc~,ted; c) amount 
of gastric cent, m~: 11 ammm~,Ja,, 
2} Llre.~. 
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Fig. 3. Gastric excretion 
of urea and ammonia wi~ 
supplemen~ary u~ea injec- 
tion in ~e dog Ryzhik, (0.4 

.per i kg animal weight), 
Symbol~ are the ~ame as 
in Fig. 2. 

�9 .then ]0 ml of a 5 ~  ~o1~tlon of urea was injected into t.hr body (0.4 g per kg o~ weight), a still gteamr 
increa~ in the concenrra~oa of u~ea was ob6erved; in co~mecdon with this, hhe amount of urea excreted was 
21/= tames t~e amount excreted in the experlrr~ents conducted without the additional urea injection, 

The highest concentr~on was usually oLr=,erved during the 2nd-3rd hour of observation, 

A slightly different pickle  was or,  erred whenammonia wa, r by the gastxtc glands. The experi, 
mental conditions wet, ~e.same. When 5 ral Of a 50% ~oludon of urea was injected, t~e ~oncentratton of am- 
monia incte.a~ed ~mewV.at. T~,e maximal ammonia concentration was from 8 to J5 rag% and appeased, as �9 
rule. near the 5Lh horn of observation. 

The ~ t r a t t o n  of the substance ~ , s  ~ot alway= depr on file amount of gastric juice. For  �9 
in one expedm~t ,  6 m l o f  j~tce was excreted with a 6.6 rag% concentration of ammonia during the first hour; 
dining the fifth horn, the same amount of juice was excreted, but with a concentration of 8.0 m g ~  Analogous 
results were obtained in the other experiments. With such �9 dose., the gastric juice contained 6.5-6.8 rag% of 
ammonia. W~,~ ~.e dose was dot:bled, ~hr amount of ammorJa increased ~ several times that In the experi- 
ments done without tlm additional injection. The maximal concentration, In most eases, also appeared during 
the 3rd-4th hour of observation (see Fig. 3). When the injection was Increased in the dog R ~ i k ,  there was about 
10.5 mgqg of ammonia in the gastric juice(without the additional tnJectio.% 6 rag%). 
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Th~'_re~ore, with an injec.md dose of 0.2 g of urea per I kg of weight, the amount of urea (3.4-4.1 mff~) 
arM of ammonia (6.5-8.3 me%) increased. With double the Injected qumnttty (0.4 per I kg of wet#t) ,  a still 
gre~ter i~crcase in tim substances was observedt the urea contained/n the gt=trlc juice was 4.5-6.8 r n l ~  and 
the ammonia - 10.5-11 mfrS. 

From our st~le~, we ~ggest that the excretm 7 function of the ~hTa~ach does not depend d/rectly on the 
s e ~ t o r y  func don. 

~ t h  these functions are closely =elated. as are =U of the gastric functions, but ttmy are independent pro- 
ce~,e..s which can p~oce~d ~multa~eously.. or. o,t the othea hand, can c ~ n g e  ~ a known degree Independentl~ 
of ~ch o~e~. 

We could not e~tabltsh any definite dependency of urea, ammo~_Lt and p.r red dye excaedon on the 
~ d t y  of gastric ~ecredon. High and low concentrattora of these su~tancet ca~ be observed during both in- 
cP.Jsed and decreased gastric juice s*'..credo~, 

When ~ecretfon is intendfied, wMch occt~red ~ue to d~e meat bovallon or the M~tamlne, the amount of 
gastrtc j~ice tncre=~s, b~t the concentration of the substances, as a p.~e. does not increase. This, of course, 
does riot e• t~e dependency'of the amount of substance excreted on ~ e  amount of gastric juice secreted. 

T~,,e ma~n general pattern we oh,erred in ag of ota e~perimeno was t~at the amount of different sub;, 
s ~ a n e e ,  excreted by ~ .  m~cou, membrane of the ,tomach principally de~;mnds on the concentration of the given 
s~Mta~e in ~ e  b ~ ,  

~ e  rgies ~-e o ~ r v e d  for ~ea,  a~monia ~md neeval red dye e~c~edoa ~hould not. however, be applied 
t~ L~e e• of ~ll foreign sub,'~ce= f.~om tile blood, a~ others may be ~oxlc to r~Se swmach wall and may 
ice ,pedfical~y o ~ i ~  gland~llt ele~,~en~. 

SUMMARY 

The effect of food ~nd hi~t.~r~i~e or the ~y~tmic~t of gzL~tric exc~etiocI of urea. ;=~monia and mutral ted 
d ~  ~ stv~ie~ in ten ~og, ~ l~ermar~ent Bc~ov f~tuL~e, and two r wHh P;tvlov ~.o~c~t. bIo co~re.latlo~ 
bet~r ~ excretfon of ure,,  amino,is,  t'~cutr~! ted ~ye a~d the l~*.en~dflea~on of gathric ~ecretlon was noted. 
T~.e amount o~ ~ ; c e ~  e~rcrete~ ~ the stom;~ch depeade,J m~inly c~ t ~ t r  concentration in Lbe Mood. 
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