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Administrat ion of thyroid extract  to albino rats  by gas t r ic  tube or  subcutaneous injection of 
L-thyroxine to the animals for 15 days had no significant effect on invertase,  alkaline phos-  
phatase, and dipeptidase activity in a homogenate of the mucous membrane obtained f rom 
the proximal  portion of the small intestine but did affect t ransfer  of the enzymes f rom their  
sites of synthesis in the cytoplasm of the intestinal epithelial cells to the membranes  of the 
microvil l i  on the brush border.  Invertase activity on the surface of the mucous membrane 
was reduced under these conditions, while alkaline phosphatase activity was increased.  

The role of hormones  in the regulation of contact hydrolysis  in the small intestine may be twofold: 
f irst ,  they control enzyme synthesis in the intestinal epithelial cells  [12, 14], and second, they may influ- 
ence the t rans fe r  of enzymes from their sites of synthesis to the membranes  of microvil l i  on the brush 
border .  Information on these aspects  of the problem is very limited. Results  have been obtained to show 
the effect of ACTH [9] and adrenocor t ical  hormones [2, 8] on the synthesis and t ransfer  of cer tain intestinal 
hydrolytic enzymes.  

In the present  investigation attention was concentrated on the role of the thyroid gland, whose functions 
are  closely connected with those of the p i t u i t a r y - a d r e n a l  system, in the regulation of these p rocesses .  

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

Experiments  were ca r r i ed  on noninbred male albino rats  weighing 145-180 g in which a state of hyper-  
throidism was induced by daily administrat ion of a suspension of dry  thyroid extract  in a dose of 20 rag/100 
g body weight through a gas t r i c  tube or  by subcutaneous injection of L-thyroxine in a dose of 100 mg/100 g 
body weight for 15 days. The attainment of the desired effect was judged f rom the change in the animals '  
oxygen consumption, which was measured  before the beginning and after the end of administrat ion of the 
substances. 

The animals were sacr i f iced on the day after  the last administrat ion of the thyroid preparat ions.  
Segments of the proximal  port ion of the small intestine were  cut and turned inside out and their oxygen and 
glucose consumption measured in a Warburg ' s  apparatus; invertase,  alkaline phosphatase,  and dipeptidase 
activity (in a homogenate of the intestinal mucosa and on its surface) was determined as descr ibed by 
Ugolev as a cr i ter ion of the state of contact digestion. Invertase activity was determined by Ugolev' s modi-  
fication [10] of Nelson 's  method alkaline phosphatase activity by a modified Klein 's  method [13], and dipepti- 
dase activity (with glycine-DL-leucine as the substrate) by the method of Ugolev and Timofeeva [10]. 

In all the ser ies  of experiments  at least ten ra ts  were sacr i f iced at each time. Intact ra t s  f rom the 
same batch, kept under identical conditions, were used as the control. 
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T A B L E  1. A c t i v i t y  of H y d r o l y t i c  E n z y m e s  of  the  S m a l l  I n t e s t i ne  in a 
S ta te  of  H y p e r t h y r o i d i s m  (M • m) 

Experimental 
conditions 

Invertase (in rag% 
reducing sugars) 

surface of I homog- 
mucosa I enate 

Alkaline phosphatase [ 
(in international units) 

surface of homog- I 
mueosa enate 

Dipeptidase (in con- 
ventional units) 

surface of homog- 
mucosa enate 

Control 43,0--+3,3 ~0,0-----9,9 12,9-+2,7 65,6--+7,5 43,5+--2,1 54,3+--2,4 
Thyroid 15 days 30,6-----2,4 $1,0--5,2 26,0--+-5,8 66,0-+6,1 39,0--2,5 54,0-----2,] 

P<0,05 P<0,05 

~Control 56,7~-3,7 
Thyroid 15 days 55,1-+'2,2 

39,0~1,8 60,8+3,6 
23,2-+3,1 65,3+9,9 
P<0,01 [ 

39,2-+-5,5 
65,8~6,1 
P<O,Ol 

71,6~8,8 [ 50,6-4-1,5 
36,2+5,6 33,8~4,9 
P=O,02 

EXPERIMENTAL RESULTS 

The oxygen consumption in the rats receiving thyroid extract rose from 303.3 to 357.3 ml/h/100 g 
body weight (P =0.05). The oxygen consumption of the segments of small intestine also rose after thyroid 
administration from 1112 * 57.3 to 1394 • 61.2 ~liter/h/g freshweight of intestine (P< 0.01). No significant 

changes were found in the glucose consumption of the segments of small intestine in a state of hyperthy- 
roidism (experiment 34.7 • control 31.8 • mg%/h). 

The activity of these three enzymes showed changes of different types. As Table 1 shows, in a state 
of hyperthyroidism the invertase activity in the homogenate was not appreciably changed, while on the sur- 
face of the mucous membrane it rose by 29% (P < 0.05) under the influence of thyroid and by 40.5% (P < 
0.01) under the influence of thyroxine. 

Alkaline phosphatase activity on the surface of the mucosa, on the other hand, was almost doubled 
during thyroid administration (P < 0.05). The same effect was found during thyroxine administration, when 
activity of the enzyme on the surface of the mueosawas increased by 67.9% (P < 0.01). Alkaline phosphatase 
activity in the homogenate of the mucosa like invertase activity, differed very little in a state of hyperthy- 
roidism from its activity in the control animals. In hyperthyroidism no significant changes were found in 
the dipeptidase activity in the homogenate. In the experiments with thyroxine, activity on the surface of the 
mucosa was reduced (P =0.02), but this was not observed during thyroid administration. 

These results show that administration of thyroid or thyroxine had no appreciable effect on the activ- 
ity of the investigated enzymes in the homogenate of the intestinal mueosa, i.e., it had no effect on the 
to ta l  s t ock  of e n z y m e s ,  but  i t  c a u s e d  c h a n g e s  in the  a c t i v i t y  of  c e r t a i n  e n z y m e s  on the s u r f a c e  of the m u c o s a ,  
i . e . ,  in the zone  of  con t ac t  d ige s t i on ,  m a i n l y  a s  the r e s u l t  of t r a n s f e r  of the e n z y m e s .  The ac t ion  of the 
t h y r o i d  p r e p a r a t i o n s  w a s  e x p r e s s e d  in d i f f e r e n t  w a y s :  the a c t i v i t y  of s o m e  e n z y m e s  on the s u r f a c e  of the 
m u c o s a ,  f o r  e x a m p l e  a l k a l i n e  p h o s p h a t a s e ,  w a s  i n c r e a s e d ,  w h e r e a s  that  of o t h e r s  ( i n v e r t a s e ,  fo r  example )  
w a s  inh ib i t ed .  The v a r i e d  c h a r a c t e r  of  the e f fec t  of t h y r o i d  h o r m o n e s  on e n z y m e  a c t i v i t y  i s  w e l l  known 
[11, 18], a l though  much  of  the e v i d e n c e  i s  c o n t r a d i c t o r y .  T h e r e  a r e  s t a t e m e n t s  to the e f fec t  that  a l k a l i n e  
p h o s p h a t a s e  a c t i v i t y  in the s u c c u s  e n t e r i c u s  i s  i n c r e a s e d  in dogs  wi th  t h y r o t o x i c o s i s  [7]. 

It i s  d i f f i cu l t  a t  p r e s e n t  to s u g g e s t  the m e c h a n i s m  of  ac t i on  of t h y r o i d  h o r m o n e s  on a c t i v i t y  of  the 
i n t e s t i n a l  e n z y m e s  i n v e s t i g a t e d  in t h e s e  e x p e r i m e n t s .  T h e r e  i s  r e a s o n  to s u p p o s e  that  i t  m a y  be  not  only  
d i r e c t ,  but  a l so  i n d i r e c t ,  t h rough  the p i t u i t a r y - a d r e n a l  c o r t e x  s y s t e m .  A c c o r d i n g  to the l i t e r a t u r e ,  if 
t h y r o i d  h o r m o n e s  a r e  p r e s e n t  in  e x c e s s ,  a d r e n a l  c o r t i c a l  funct ion  i s  s t i m u l a t e d  [4, 15-17] ,  but  in s e v e r e  
t h y r o t o x i c o s i s  i t  i s  e x h a u s t e d  [1, 5, 6]. L. Ya. B o r i s o v a  and G. S. P o c h e c h u e v a ,  w o r k i n g  in the w r i t e r s  t 
l a b o r a t o r y ,  found an i n c r e a s e  in the c o r t i e o s t e r o n e  c o n c e n t r a t i o n  in the a d r e n a l s  f r o m  21.7 • 2.2 to 42.9 • 
2.9 mg% in r a t s  in  a h y p e r t h y r o i d  s t a t e ,  but  a d e c r e a s e  to 13.6 • 1 mg% in a h y p o t h y r o i d  s t a te .  

T h y r o i d  h o r m o n e s ,  t o g e t h e r  wi th  c o r t i c o s t e r o i d s ,  thus  p l a y  a r o l e  in the r e g u l a t i o n  of con tac t  d i g e s -  
t ion,  a f fec t ing  m a i n l y  the t r a n s f e r  of  e n z y m e s  f r o m  the s i t e s  of t h e i r  s y n t h e s i s  to the m e m b r a n e s  of the 
m i c r o v i l l i  on the b r u s h  b o r d e r ,  and p o s s i b l y  a l s o  on the s p e c i a l  a r r a n g e m e n t  of the e n z y m e s  a n d t h e i r  m o l e c -  
u l a r  s t r u c t u r e .  T h e s e  p r o c e s s e s  p l a y  an e s s e n t i a l  r o l e  in  the m e c h a n i s m  of c o m p e n s a t i o n  of d i s t u r b a n c e s  
of the d i g e s t i v e  func t ion  of the i n t e s t i n a l  e p i t h e l i u m .  A s  w a s  r e p o r t e d  e a r l i e r  [3], e n z y m e  a c t i v i t y  in the 
zone  of con t ac t  d i g e s t i o n  can be  m a i n t a i n e d  u n d e r  c e r t a i n  c ond i t i ons  at  a n o r m a l  o r  n e a r l y  n o r m a l  l eve l  
d e s p i t e  de f i c i en t  e n z y m e  f o r m a t i o n .  Th i s  i s  a fac t  of  c o m p e n s a t o r y  i m p o r t a n c e .  
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