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Tempora ry  exposure of dogs to a high tempera ture  (38-40 ~ and to insolation has no signifi- 
cant effect on the charac te r  of elevation of the blood hexose curve af ter  mono- ,  di- ,  and 
polysacchar ide  loading. 

A high a i r  t empera ture ,  especial ly  when combined with insolation, inhibits the secre t ion of digestive 
enzymes.  This ra i ses  the question whether hydrolysis  of food substances is inhibited also under these con- 
ditions. 

The object of the present investigation was to study the hydrolytic and resorptive functions of the in- 
testine by carbohydrate loading during exposure to sunlight and heat. 

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

Exper iments  were carr ied  out in the summer  on three dogs with a duodenal fistula. The increase  in 
blood hexose concentrat ion was compared af ter  introduction of a 10% solution of glucose, sucrose ,  or  s ta rch  
into the intestine in a dose of 1 g /kg  body weight at a normal  temperature  (23-26 ~ and during exposure of 
the animal  for  a shor t  time (2 h) to a high tempera ture  (38-40 ~ and insolation. Blood was taken from the 
femora l  vein before and 5, 15, 30, and 60 rain af ter  injection of the carbohydrates .  The blood hexose level 
was determined by NelsonVs method as modified by Ugolev [3] and expressed in mg~c~ 

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

The dynamics of elevation of the blood hexose level in one dog at a normal  tempera ture  af ter  intro-  
duction of the various carbohydrates  into the intestine is i l lustrated in Fig. 1. An increase  in blood hexose 
concentrat ion was found 5 min af ter  loading, to reach a maximum af ter  15 min, and failing considerably by 
60 min. 

It is interest ing to note that 5 rain af ter  introduction of glucose or  sucrose  into the intestine the in- 
c rease  in the blood hexose concentrat ion was a lmost  identical. The hexose level in samples taken 15 and 
30 rain a f te r  sucrose  loading was slightly lower than a f te r  adminis t rat ion of glucose. When soluble s ta rch  
was introduced into the intestine, the increase  in hexose concentrat ion was much smal le r  than af ter  intro-  
duction of equivalent doses of glucose or  sucrose .  Ugolev [3,4] showed that splitting of ol igosacchar ides  
takes place mainly on the outer surface of the intestinal cel ls ,  thus favoring the rapid absorption of products 
of hydrolysis .  The resul ts  now obtained give fur ther  evidence that the rate of hydrolysis  of disaecharides  
(sucrose) is not the limiting factor .  They also agree with the fact that during hydrolysis  of polysacchar ides  
(starch), absorpt ion is limited by the velocity of digestion in the lumen of the intestine and not of contact di- 
ge stion. 

Insolation experiments  showed that a short  exposure to high tempera ture  and insolation has no signi- 
ficant effect on the charac te r  of the blood hexese curve af ter  mono- ,  di- ,  and polysaeeharide loading (Fig. 2). 

However,  the actual increase  in blood hexose concentrat ion during the f i rs t  5 rain af ter  adminis t rat ion 
of glucose was much smal le r  under these conditions than at a normal  a i r  temperature .  I ~ t e r  the difference 
was no longer significant. At a high tempera ture  it is possible that glucose t ranspor t  is inhibited only in 
the proximal  par ts  of the intestine, remaining relat ively unchanged in the distal parts .  

Department of Physiology, Institute of Zoology and Paras i to logy,  Academy of Sciences of the Uzbek 
SSR, Tashkent (Presented by Academician V. N. Chernigovskii).  Translated from Byulleten' ~kspe r imen-  
tal 'noi Biologii i Meditsiny, Vol. 67, No. 2, pp. 35-37, February ,  1969. Original ar t ic le  submitted Februa ry  
27, 1968. 

131 



45- % 
40- 
35" 

25- ""x 
2gi 
*s , / /  T" "Zz~...NN~ 
,0 /~ """~%e 
5 / 

o s b & ea 
Fig. 1. Blood hexose curve af ter  
introduction of glucose (continuous 
line), sucrose  (dashes), and soluble 
s ta rch  (dots and dashes) into the 
duodenum at a normal  temperature .  
Abscissa ,  time of taking blood (in 
rain); ordinate,  increase  in hexose 
concentration (in rag%). 
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Fig. 2. Blood hexose curve af ter  
introduction of glucose,  sucrose ,  
and soluble s ta rch  into the duoden- 
um during exposure to a high tern- 
pera ture  and insolation. Legend as 
in Fig. 1. 

The increase  in blood hexose concentration during and af ter  
sucrose  loading was comparat ively  constant under different tem- 
perature  conditions, presumably  because of the special  nature of 
the mechanisms of ass imila t ion of these substances.  Disacchar-  
ides, unlike monosacchar ides ,  a re  not t ranspor ted through the in- 
testinal membrane [5], but undergo pre l iminary  hydrolysis  by the 
act ion of d isacchar idases  bound to the surface of the intestine 
[3,4]. The rate of increase  of the blood hexose concentration af ter  
introduction of d isacehar ides  into the intestine thus depends,above 
all, on the state of contact digestion. 

Acute experiments  on albino rats [2] showed that the ability 
of the intestinal surface to hydrolyze sucrose  is unchanged during 
a short  exposure to sunlight and high tempera tures .  

Hence, neither experiments  with sucrose  loading nor direct  
determination of the disacchar idase  activity of the intestinal su r -  
face revealed any inhibition of sucrose  ass imilat ion under the in- 
fluence of br ief  exposure to a high tempera ture  and insolation. 

A br ie f  exposure to a high temperature  and insolation like- 
wise had no effect on the increase  in blood hexose concentrat ion 
a f te r  s ta rch  loading. Consequently, the rate of digestion of s ta rch  
and of absorpt ion of its hydrolysis  products are  not loweredunder  
these conditions. An ea r l i e r  study [1] showed that exposure to a 
high tempera ture  causes an increase  in the adsorption of pancre -  
atic amylase  by the intestinal surface.  It may be postulated that 
under these conditions a compensatory  increase  in the hydrolyt ic  
power of the intestinal surface with respec t  to polysacchar ides  
takes place. 
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