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Changes  in the  a c t i v i t y  o f  c e r t a i n  i n t e s t i n a l  e n z y m e s  ( i n v e r t a s e ,  m o n o g l y c e r i d e  l i p a s e ,  
d i p e p t i d a s e ,  and  a l k a l i n e  p h o s p h a t a s e )  w e r e  c o m p a r e d  in t h y r o i d e c t o m i z e d  r a t s  and r a t s  
u n d e r g o i n g  a m o c k  o p e r a t i o n ,  when bo th  w e r e  kep t  at  a high a m b i e n t  t e m p e r a t u r e  fo r  2 h 
(40~ r e l a t i v e  h u m i d i t y  30-40%).  E x p o s u r e  to  hea t  l ed  to  c h a n g e s  in the  s p e c t r u m  of  e n -  
z y m e  a c t i v i t y  of  the  m u c o u s  m e m b r a n e  of  the  s m a l l  i n t e s t i n e  in both g r o u p s  of  r a t s .  How-  
e v e r ,  the  s e v e r i t y  and d i r e c t i o n  of  the  changes  depended  on the p r e s e n c e  of  the  t h y r o i d  
g land .  
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P r e v i o u s  i n v e s t i g a t i o n s  showed  tha t  a s h o r t  e x p o s u r e  to  a high a m b i e n t  t e m p e r a t u r e  l e a d s  to m a r k e d  
c h a n g e s  in the  s p e c t r u m  of  e n z y m e  a c t i v i t y  in the  m u c o u s  m e m b r a n e  of  the  s m a l l  i n t e s t i ne  [1, 2, 6]. The 
r e s p o n s e  of d i f f e r e n t  o r g a n s  and s y s t e m s  to e x p o s u r e  to  hea t  is  known to  be l a r g e l y  d e t e r m i n e d  by func t iona l  
s t a t e  of  the t h y r o i d  g land .  

T A B L E  1. Ef fec t  of T h y r o i d e c t o m y  o n E n z y m e  A c t i v i t y  (in ~ m o l e s /  
g / m i n )  in Mucous  M e m b r a n e  of  Sma l l  I n t e s t i n e  a f t e r  E x p o s u r e  to a 
High A m b i e n t  T e m p e r a t u r e  (M �9 m) 
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After exposure to high temperature 

-4 h 24 h 
(n = 7) (n = 7) 

11 ,o~ o,7 11,4--+o,5 

<0,02 <0,02 
9,3-+-0,4 7,4-'-0,5 

<0,01 >0,5 
5,7+0,1 4,1~-0,2 

>0,I >0,5 
4,1-+0,3 4,i~0,3 

>0,I >0,I 
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<0,001 <0,001 
7,7-----0,4 9,8-----0,5 
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(n = 7) 
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In the invest igat ion desc r ibed  below the c h a r a c t e r  of the change in act ivi ty of s e v e r a l  intes t inal  
enzymes  was co m pa red  in an imals  undergoing thyro idec tomy and a m o c k  opera t ion and exposed to a high 
ambient  t e m p e r a t u r e .  

E X P E R I M E N T A L  METHOD 

Altogether 56 male albino rats weighing 120-140 g were used. Total thyrodiectomy was performed 
on 28 rats under ether anesthesia. The remaining animals underwent a mock operation. One week a~er 
the operation 21 rats of each group were exposed for 2 h to a high ambient temperature (40~ relative 
humidity 30-40%). The remaining rats were used as the control. The completeness of thyroidectomy was 
verified at autopsy. The animals of both groups were kept on a mixed diet and were given unrestricted 
access to food and water. The animals were killed 4, 24, and 48 h after exposure to heat. Invertase [3], 
monoglyeeride-lipase [5], dipeptidase [4], and alkaline phesphatase [7] activity was determined in homo- 
genates of the mucous membrane of the small intestine made up in Ringer's solution (pH 7.4) in the pro- 
portion of 1 ml to I00 mg weight of tissue. Activity of the enzymes was expressed in micromoles of hydro- 
lysis product of the substrate formed per minute per gram weight of mucous membrane. 

EXPERIMENTAL RESULTS 

In the thyroidectomized rats kept at an ordinary temperature, the invertase and monoglyceride-lipase 
activity was lower, but the dipeptidase and alkaline phosphatase activity higher than in animals undergoing 
the mock operation (Table I). 

After exposure of the animals to a high temperature the activity of individual enzymes in the intes- 
tinal mucous membrane changed appreciably both in animals undergoing the mock operation and in the 
thyroideetomized rats. However, the changes observed in the two groups of animals were different. In 
the animals undergoing the mock operation, for instance, the invertase activity was sharply reduced and 
it remained low throughout the experiment. Meanwhile, in the thyroidectomized rats, exposure to heat led 
to an increase in the activity of this enzyme 4 and 48 h after exposure. The monoglyeeride-lipase activity 
of animals undergoing the mock operation was sharply reduced 48 h after exposure to heat, whereas in the 
thyroidectomized rats it was unchanged throughout the experiment. Exposure of the animals undergoing 
the mock operation to heat caused a sharp increase in the dipeptidase activity of the mucous membrane, 
whereas in the thyroidectomized rats this activity fell considerably. The alkaline phosphatase activity in 
the rats undergoing the mock operation fell during the first hour after exposure to heat but was restored 
to normal after 48 h. In the thyroideetomized animals, on the other hand, it rernained low throughout the 
experiment. 

During exposure of animals to a high ambient temperature substantial changes thus took place in the 
enzyme activity of the mucous membrane of the small intestine in both groups of rats. However, the de- 
gree and direction of the changes observed depended on the presence or absence of the thyroid gland. 
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