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It has been established in file laboratory of L P. Parlor [1] that file gzeamr the amount of  food Intake, 
the more gasuic juice is secreted. Secretion duration increases approximately t~ times when the amount of 
food consumed is doubled. These facts have been proved [2, 3]. In the studies cited, the amount of food consum~ 
did not cav~ the animal m become completely satiated; on the contrary, the antmah greedily consumed all 
food placed before them. 

R was aim observed in the laboratory of L P. Parlor that the consistency of food has a definite influence 
on gasuic secretion [4]. 

Gastric secretion in dogs with a Pavlov stomach has recently been studied under conditions of 
meat fed in small amounts many thncs until complete satiation was obtained [5]. It was found that Juice secretion 
was maximal 30-40 minutes after tim fLzst small feeding, and thereafter decreased. 

ltntil recently, them was no one opinion on the role of the gastric mccha~3oreceptors in gastrlc secretion. 
Only th~aks to carefully conducted studies [6] and ['7] has the question of the mechanical factor as a sflmulatoz 
of ga~ric secretion been conclusivcly and posittvcIy solved. Fur~er s~dles [8] have shown that mong mechanical 
stimulation of the gamic walIs sharply inh~its gastric secretion caused by simulated feeding, 

Tbere arc also indications in the literature that strong stimulation of tLc stomach receptors causes both 

conditioned -and unconditioned reflexes to be inhibited [9. 10. 11, 12. 13. 14]. 

In this article, we present cxpcrimcnts studying ".he secretory activity of the saliv~y and gastric glands 
caused by feedLng the animal different amounts of food or by expansion of the gastric walls to different degrees. 

EXPERIMENTAL METHODS 

EX~gs were used in am experiment: 3 wifl~ a stomach isolated according to Parlor, 2 with a stomach Iso- 
lated according to Klememcvich-Heidcnhain and a with a pcrmancnt salivary gland fistula, stomach isolated 
according" to Pavlov and Basov's gastric fistula. 

The gastric juice was colIcctcd for periods of 4,5 .'~d 10 hours, the frec hydrochloric acid and the total 
acidity, in tile ho~ly  batches were determined by the titration method, and the peptic activity in the total 
~ o u n t  of juice and, in a series of expcri~nents, the dry residue with its organic and inorganic components were 

determined by M'~.'tt's method. 

We used a mi• food (bread and meat) or bread alone in varying amoRnts -~ the food stimulus. Stimul- 
tmeously with the feeding, or 1, 2, or 3 iiours afterwards. 200, 250. 400 or 500 ml of water 37-38" tn temp- 
erature were introduced into a rubber balloon previously installed in tim stomach. 

Wc used an 0.25% solution of hydrochloric acid and a meat-roger powder as unconditioned stimuli to 
stbnulam saliva secretion. The conditioned sdnmli wc used wcrc a bell and a spray (sprinkling the oral cavity 

wit: di~i!led wamr). 
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The oral caglty was sprayed or tire meat-mgar powder was offered every 15 minutes during the experiments, 
but the first sgrlnkling or the first offer of tim tatar'sugar powder was not made until 80 minutes after tim animal 
had been fed. 

EXPERII~NTAL R E S U L T S  

Tim experiments showed that at the amount of food intake Increa~cd. the tatcnt period of sccretion gradually 
increased from 5 to 12 minutes and that rite latent period of secretion increased 3-8 times. Le.. up zo 44 minutes, 
with the fixed amounts of food. As the amount of food was increased, the amount of Juice secreted Increased 
accordingly, but latch with further increases in the amount of food, the amount of Juice decreased. The morn tim 
amotmt of food, the le~ tim a~'uottnt of Juice secreted. The free and total acidity of the gastric Juice d.ct~xsed 
acco~ingly (see Figure), 

Thcrcforc, a greater secrct~xy effect was observed from a on~-tlmc fccdlng of a smaller amount of food than 
with a larger amount of food. 
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Change In gastric secretion (I)  and latent 
period of juice secretion (2) with consumpt- 
ion of different amounts of food. 
Amount of food: a) !00 g of bread and 50 g 
of meat i b) 200 g ofbrcad and 100 g of 
meat- c) 200 g of bread and 200 g of nmat; 
d) 400 g of bread and 200 g of meat; e) 700 g 
of bread and 200 g of meat; f) "/00 g of bread 
and 300 g of meat. 

to gastric mcchanorcccptor stimulation. 

In order to test our proposition, we examined the effect of mechanical stomach wall stimulation on gas~ic 
secretion by supplementing the feeding with the introduction of250ml water into the balloon installed in the 
stomach. Gastric secretion became intensified due to the use of comp,xativcly wcak stimulation at the same 
time as the food stimulus. Average data obtained from a dog with a Parley stomach is given in 

Table 2. 

In the next experimental series, a comparatively mongcr mechanical stimulation of the stomach walls 
(introduction Of 400 ml of water into the balloon) was given simultaneously with thc food (300 ~ of bread). 
Ga~ ic  secretion was considcrably irflJibitcd finder these conditions; tile latent period increased from 12 to 55 
minutes, and the total amount of juice decreased. There w~ a stzongly~cxpresscd inhibition in these experi- 
ments at first, later replaced by an intx~nsificatton of secrction. This phcnonu2non m.a.qbc caused by the 
adaptation of the stomach walls to prolonged mechanical stimulation. In order to prevent this adaptation, water 
was introduced into the balloon and emptied out again every10-15 rains. In this way, we achicvcd a more 

To prove this fact. the dog was given once a 
comparatively large amount of food (200 g of meat and 
400 g of bread), to which 40.7 ml of Juice was secreted 
in 5 hours. If, however, the dog was given the same 
amount of food divided in:o four hourly fecdlngs (50 g of 
meat and I00 g of bread per hour), more Juice was 
secreted - 67.5 ml. and high tension of the gamic wMlJ 
was maintained for the whole feeding period (Table 1). 

When longer observatlora(Z0 hours) were conducted, 
it appeared that a greater quantity of juice was secreteM 
during the last few hours to the larger amount of food, 
while, to-a compa~atively less~r amotmt of food. tim" 
amount of juice secreted was accordingly lest. 

Tlm same rule was observed In the dogs With the 
Kle mentse rich -Heidenhain stomach, 

Therefore0 different amounts of food had different 
effects on the gastric glands. First of all. one could 
observe a uniform secretory effect, secondly, one could 
obtain a greater effect with a le~.~cr amount of food and 
a lcs.~cr effect with a greater amount of food, and �9 
finally, one could obtain complete inhibition of s~cretion 
to a larg~ amount of food at a fixed time interval, 
From the cxperiments conducted, we concluded that 
inhibition of gastric juice secretion occurs as a reflex 
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prorte~necd, general Inhibitor~ cffcet than was possible with one-time mechanical stimulaticm. 

T A B L E  1 

Gastric J;~lcc Secretion with One-Time and Frequent Feeding 

Latent A mount of 
Expcflmcntal period i loun Juice 

Conditions (In ,,In) (in ml) 

O~.e-tlme teedh~g(200g ! i0. 8 
of meat and 400g of 9 2 9. I 
br~ad) 3 7. 6 

4 5.5 
5 7.7 

t:rcc IICI (in 
ml .111 

Total 40.7 

124 
107 
128 
131) 
134 

122 

~ otai-~idlty 
in ml . IN 
NaOH) 

174 
155 
175 
181 
183 

172 

Four-it me feeding (50 g Of 
meat and 100g of bread 
each time ) 

5 I 
2 
3 
4 
5 

Total 

14.9 130 
14.9 130 
14.9 131 
!1.1 129 
11.7 129 

67.5 129 

183 

185 
1~4 
183 

183 

T A B L E  2 

Gastric Juice Secrctiop. on Feeding With 300 g Bread 

Experimental 

Conditions 

Late nt 

period 

(in m]) 
Hours 

A mouot o[ 

juice 

(in ml) 

IFree tlCl(in I Total acidity 
rnl .1N 1 (in ml .1 N 
NaOH) I NaOH ) 

I 
300 g bread 115 

Total 

9.3 
4.7 
4.55 
3.45 
2.9 

24.9 

79 
71 
54 
38 

3 3  

6,5 

121 
114 
99 
87 
87 

111 

300 gbread+ filling of 
balloon with 250 ml 
wang 

110 

Total 

I 
2 
3 
4 
5 

&.8 
8.3 
7.65 
4.2 
4.6 

31.55 

78 
104 

76 
60 

82 

125 
147 
152 
122 
100 

131 

Mechanical stimulation also inhibited gastric secretion in the dogs with the K!emcnsevich-Heldenhain 

stomach. 

In order to confirm the fact that lmpulsation from the gastric meehanoreceptors Is of definite Importance 
to the development of inhibition~ the mucosa of the greater stomach was sprayed with a 0~176 solution of 
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novocaine before tim mechanical stimulation. We found that~ while 19.7 ml of juice had been secreted Mter 5 
hours (latent period of secretion 55 minutes) with the eonmmptlon of :lO0 g of  bread mid tim introduction of 
400 ml Of water into tide ballrootl In the stomneh, then, under th.: ~ame condition,, uP, or tim ga,-ttlc mucoga ]lad 
been sprayekl with the novocaine solution, ,'12.5 ml of Jttlce was secreted (latent pcrlo,.! o f  secretion 8 minute O. 

Consequently, these experiments prove that reflex Inhibition of gamic secretion occurs with strong stimulation 
of the gastric nmehanorcecptors, as with the consumption of a large amount of food. 

Examination of cot~ditloned and unconditioned reflex saliva secretion under conditions of  both large and 
small muolmts of food con.,atmption .'diowcd that both conditioned and unconditioned reflex saltva teeretton is 
sharply inhibited when the dog has consumed a large amount of food (Table 3). 

TABLE 3 

Amount of Saliva in ml of Conditioned-Unconditioned and Conditioned Stimuli with 
the Consumption of Various Amounu of Bread 

Amount vf 
bread (in g) 

empty 
sto macn 

200 
400 
600 

Bell + 

acld 

0 . 9  
1.0 
0.6 
0.3 

Bell§ 
acid 

2.1 
2.2 
1.2 
0.7 

lk:ll + 
acid 

1.8 
i .9  
i.25 
0.5 

Bell 

0.7 
0.3 
0. I 
0 

Bell + 
acid Bell 

1.5 0.6 
1 . 4  0.3 
0.5 0.1 
0,3 0 

l',cll + 
acid 

1.4 
1.25 
1.0 
0.5 

Notc: The saliva was collected for 2 minutes 

We observed the same pattern In saltvasectetion to the meat-sugar powder as occurred to the irrigation of  
the oral cavity with a 0.2.9~, solution of  hydrochloric acid. 

In some experiments, we also examined the effect of re ,hag on gastric secretion with either an empty stomach 
or with the baboon ha the stomach filled with 500 ml of  water. Whcn the balloon was in the stomach, there wan 
almost no gastric juice secreted. 

Therefore, r2m data presented indicate that the mote food consumed and the stronger the stimulation 
(chiefly of  the mechaaoreceptor~) of ~ e  stomach walls, the weaker file conditioned and unconditioned reflex 
secretion of  saliva and gastric jtHce, and the weaker the food reaction. When a very large amount of  food is 
fed, the food reaction changes into a defense r eac t ion -  the animal turns away from the food, and saliva and 
gastric juice secretion is sharply inhibited. 

All the facts given above must be considered due to the development of inh~ition in the central nervous 
system caused by strong stimulation of the gas~tc meehanoreeeptors. 

SU M M ARY 

Experiments on dogs showed that single abundant feeding produces less secretion d~an if ~ e  same quantity 
of food is subdivided into numerous feedings. /nhibition of stomach secretion is reflexive and Is connected with 
the'stimu!ation of  meehanoceptors of the stomach. Both conditioned and unconditioned secretions of  salivary 

glands are Inhibited. 
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