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In the clinical and experimental literature at the present time there are many reports on the secretory and 
motor function of the stomach under physiological condltiom. 

In medical practice diseases may often be met which are accompanied by a febrile reaction and In wbleh 
disorders of the function of the digestive apparatus are observed. This has been described by many writers: S.P.  
Botkin [1] and others [2, 4, 7, 10, 11]- However.the problem of disturbance of the secretory function of the gastro- 
Intestinal ~act  in febrile conditions has not yet been adequately Investigated. The secretory function of the sto- 
mach in hyperthermia ts the subject of contradictory reports in the literature [3, 5, 9, 12, 13J. 

We therefore decided to study the secretory function of the stomach In various stages of experimental fever. 

In this article we give our findings on the changes in the secretory function of the stomach and in the pro- 
perties of the gastric juice du.,ing hyperthermta. 

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

Experiments �9 carried out on five dogs: on four with fsoIatton of  the stomach, the operation being per- 
formed by I. P. Pavlov's method (Turkoz, Chernysh, Dzhul'bars and Tsygan), and in three of these agastrlc fistula 
of the Basov type was added, while in one dog (Kutsyi) espohagostomy was performed and a gastric fistula made. 

We studied; 1) thesecretion of gastric juice to various stimulants of gastric secretion (milk, meat. bread, 
sham feeding and subcutaneous Injection of histamine); 2) the acidity of the juice (free, total and combined) by 
the Michaelis method; 3) the digestive power of the juice by Mett's method; 4) its content of water and solids 
by Bang's method and 5) the content of organic and inorganic substances in the ju ice .  

After establishment of a basis for comparison at 38-39" C, for 4 hours we studied the secretory function cf 
the stomach of the same animals in a state of hyperthermia in a specially constructed dry-air chamber, heated by 
electric lamps. 

In some experiments we applied the digestive stimulus at the moment the dog was put In the chamber, and 
In others at the time of maximum rise of body temperature, l.e. at the end of the 2nd and 3rd hour of the observa- 
tion: 

�9 The rectal temperature of the animals was ~corded every 15 minutes by means of a thermoconple. Durir~ 
hyperthermia we carried out pneumography by the usual method. 

EXPERIMENTAL RESULTS 

D'lring overheating the temperature of the animals rose on the average by 1" C (mean variation of the nor- 
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real body temperature of the animals was 38.3-38.8" C). To illustrate the cha,ges In the body temperature dur- 
Ing overheating we give the temperature cwve of the dog Turkoz (Fig. 1): the temperature begins to rise In the 
second half of the first hour and teaches Its maximum In the 2nd-0rd hour d overheating. 
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Fig. 1. Temperature curve during overheating. Dog Turkoz 
(experiment dated October 5, 1954). 

The kymographic tracing of respiration during this experiment showed a marked increase in the rate of 
breathing, to 300 per minute. 

During the process of overheating, in addition to a rise of temperature the animals showed great restlessness. 
The experimental animals lost from 280 to 600 g in weight. 

The secretory function of the stomach was measured during overheating in the foIlowing manner. The laterrt 
period of secretion, if the digestive stimulus was applied at the time of the rise of temperature, was prolonged to 
12-19 minutes, in place of the normal 6-9 minutes, but was unchanged in the experiments in which the digestive 

stimulus was applied when the dog Was placed in the chamber. The gastric secretion was depressed during hypo- 
thermia, as shown by reduction in the volume of juice secreted, a lowering of its acidity and of its digestive power. 

As an illustration we give the results of the experiment on the dog Turkoz. 

R WilL1 be seen from Fig. 2 that during the period of hyperthermia (experiment dated October 5, 1954) the 
secretion of juice to meat was greatly reduced: in the 1st hour to 9-.1 ml in place of the mean normal value of 
5.6 ml ,  i.e. by 62v]~ in the second hou r by 70 % and in the 3rd hour by 58 a]~, while in the 4th hour mucus was 
secreted inplace of juice. During the whole period of hyperthermia, 6 ml of juice was obtained in place of the 
normal 14 ml,  i.e. the secretion was reduced by 57 %. 

Besides the quantitative changes in the gastric Juice during hyperthermia, changes of a qualitative character 
were found too. Free hydrochloric acid was absent from the gastric juice, the total acidity fell to 20 units in the 
t%rst hour in place of the average normal value of 88, and the content of combined hydrocbaoric acid rose, possibly 
due to the increased secretion of mucus. The digestive power of the juice was weakened. The Percentage con- 
tent of solids in the juice was increased, in respect to both organic and inorganic substances, and the water content 
was correspondingly reduced. Similar results were obtained with the dog Chemysh. 

Similaz changes in the secretion of  gastric juice were observed in experiments with milk as a digestive st/o 
mulus, the ordy difference being that the volume of gastric juice secreted was not reduced so sharply as in response 
to meat ,  possibly because with milk, a large volume of fluid is introduced into the gastro-intesrinal tract. 

The same results were obtained from a study of secretion in response to bread in the dogs Chemysh and Tsygan. 
However, changes in the amount and quality of the juice in response to bread were less pronounced than those to 
meat  and milk. 

On repeating the hyperthermia, the results obtained were similar but expressed to a lesser degree. 

After hyperthermla the altered gastric secretion was restored to normal during the first week. It can be 
seen from Fig. 3 that even on the day after the hyperthermia the volume of juice secreted had risen and its ac i -  
dity and digestive power were increased. 
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Fig. 2. Gastrlr secretion to meat during hyperthermla 
(experiment dated October 5, 19fi4). 

From their experimental and clinical observations on the action of a high air temperature on the bOdy, cer-  
tain workers have drawn attention to the presence of a so-called period of after-effect, lasting for 10-14 days. 
However the conditior~ of their experiments were somewhat different, for in some investigations the animals were 
given a digestive stimulus after hyperthermia ordy0 whne in our experiments we made observations throughout the 
hypertherrnia and on the following days. 

M~ L. Eidlnova [7] pointed out that exposure of animals to a temperature of 40 ~ C for 45 minutes was accom- 
panied by very ~light changes in the secretory activity of the stomach and in the properties of the gastric juice, 
while exposure to overheating at 50" C for 45 minutes resulted in lasti~,g changes in the secretion, continuing for 
3 week .  In aU this author's experiments the digestive stimuIus was appIied to the anfmaIs after hypertherm~a. 

It has been shown [5] that exposure to the sun or a temperature of 40~ In a chamber for 4 hours causes 
prolonged changes in the gastric function of dogs: during the 3 days foilowing such overheating there is observed 
at  first an increase in the secretion, later a reduction and t 5 ~ y  another Increase; flmtlar findings are reported 
by other writers [b~ 

Investigation of the secretory function of the stomach of the dog Kutsyi In which gastrostomy and esopha- 
gostomy had been performed, in sham feeding experiments with meat and by subcutaneous injection of histamine. 
during hyperthermia showed that just as in the experiments on animals with isolation of the stomach there Is a 
qualitative and quantitative change in the gastric secretion. This change takes the form of lengthening of the 
latent period of secretion to 18-21 minutes instead of the normal 6-8 minutes, if the digestive stimulus is applied 
during the maximum rise of body temperature of the an imal  The volume of gastric juice secreted is reduced 
by 2-5 times, the total acidity falls as a result of a diminution of free hydrochloric acid, the amount of combined 
hydrochloric acid rises, the digestive power of the juice is reduced, the residual solid content is increased in re-  
spec t to organic substances but the absolute excretion of solids is reduced to 800 rng in place of the normal 2500 rag. 
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In expetlmcnts tn which the digestive stimulus was applied during maximum rise ot body temperature, lr/,, 
posecretlon was observed. The total volume o~ gastric Juice secreted duri~g the usual period of Investlgadon was 
dlghtly reduced. In these experiments the dog Kutsyi lost 500 g In welghh possibly the result of loss of a large 
quantity of water through polypnoea and salivation. 
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Fig. 3. Gastric secretion in response to meat after hyperthermia 
(experiment dated October %8, 1954). 

Thus our experimental results show that during hyperthermia of an animal the secretory function of the ~o-  
roach is modified both quantitatively and qualitatively. The changes observed following a single period of h y ~ r -  
thermia are restored to normal within the t int  week. 

S U M M A R Y  

The author presents results of his study of secretory function d the stomach during overheating of dogs to 
38-39" C for 4 hours. 

It was established t.hat the amount of gastric juice secreted during hy~cruhermia is decreased to a~1 types of 
food stimulanrr Its digestive power is aho decreased. The acidity of ~he gastric juice is dimlnhhed down to com- 
plete absence of the free hydrochloric acid. The percentage of the hard substances is increased, while he i r  also- 
lute value is decreased. 
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