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Activity of intestinal invertase immediately af ter  immobilization for  4 h was studied in ex- 
per iments  on albino rats  of both sexes and of different ages. The inhibitory effect of s t r e ss  
on the activity of contact digestion and enzyme formation in the intestinal epithelial cells was 
discovered,  and the effect observed was found to depend on the sex and age of the animals.  
This was  reflected in a g rea t e r  degree of depression of invertase activity in young females 
and sharp fluctuations in its activity in old female ra ts .  
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Response of the organism to s t ress  is invariably accompanied by disturbances of the gastrointest inal  
t rac t .  It is accordingly interest ing to assess  the effect of s t r e ss  situation on the state of contact digestion. 
The few facts relat ing to this problem have been obtained mainly by investigations in Ugolev 's  laboratory 
[7-9] in which, af ter  prolonged immobilization of animals or af ter  heat-  or  cold-induced s t r ess  or  adminis-  
t ration of ACTH, changes in various directions of various enzymes responsible for  contact digestion (inver- 
tase,  mal tases ,  peptidases) were found. 

In this investigation the effect of s t r e s s  on contact hydrolysis  of sucrose  was studied, taking into ac-  
count the sex and age of the animals.  

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  out on noninbred albino rats  of both sexes and of two age groups: young 
(140-190 g) and old (260-360 g). Immobilization on a f rame for 4 h or  (in a few experiments) e lect r ical  
st imulation of the immobilized animals for 3 h [3] was used as the s t r e s so r .  Invertase activity was judged 
from the increase  in reducing sugars  [6] after incubation of everted segments  of small  intestine (2 cm long) 
or  a homogenate of the same segments  for 10 min in 1% sucrose  solution. The rate  of sucrose  hydrolysis  

TABLE 1. Effect of St ress  on Inver tase  Activity in Rats of Different 
Ages and Sexes (M �9 m) 

Group of animals 

Males 140--190g 
P 

Females140--186 g 
P 

Males 270--360g 
P 

Females260--340 g 
P 

brane 

Invertase activity (in mg %) 
on surface of mucous mem- in homogenate 

31 

38 

33 

26 

change 
control experi- (in ~ of 

ment control) 

--32,7 

--36,7 

~37,0 

+4,2 

48,6-----5,7[ 32,7+5,1 
0.05 

40.4-----2.0125.6-~ 2,5 
�9 < o , o o l  

43,3• 27,3m3,1 
<O,Ol 

37,5"*-3,7[ 30,1----.5,7 
> 0 , 5  

control experi- 
ment 

109,2• [ 66,1"~9,7 
<o,01 

80,9+---5,7[ 46,2"-4,4 
<o,0ol 

90,7"+'7.6 ] 54,o~7,1 
<0,01 

64,9"*-6,5 [ 70,2• 
>0,05 

~ 0  

--39,5 

--42,9 

i--40,5 

+8 ,1  
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by the ever ted  segment  of intest ine cha r ac t e r i z ed  act ivi ty  of the enzyme in the zone of the b rush  b o r d e r  of 
the intest inal  epi thel ium (contact digestion}, w h e r e a s  the act ivi ty  of the homogenate  ref lec ted  the total  con- 
tent of enzyme in the intes t inal  epithel ial  ce l ls .  The an imals  were  killed immedia te ly  a f t e r  the end of ex-  
p o s u r e  to s t r e s s .  Intact  r a t s  s e rved  as the control ,  Al together  150 r a t s  were  used.  

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  

Since there  we re  v e r y  few expe r imen t s  involving e l ec t r i ca l  s t imulat ion in each group of an imals  and 
s ince i t s  effect  on the enzyme act ivi ty  differed v e r y  litt le f rom the effect  of immobi l iza t ion  alone, the com-  
bined resu l t s  of all  the expe r imen t s  a r e  given in Table  1. 

In the control  a r a t h e r  lower  act ivi ty  of the enzyme was found in the f emales  of both age groups,  and 
a l s o  some d e c r e a s e  in its act iv i ty  (especial ly  in the homogenate) was noted in the older  an ima l s .  S t ress  
had  a s i m i l a r  effect  on the male  r a t s  of both age groups,  and it cons iderably  lowered the hydrolyt ic  act ivi ty  
both on the su r face  of the mucous m e m b r a n e  and in the homogenate .  S imi la r  but r a t he r  m o r e  marked  chan-  
ges  than in the ma le s  were  found in the young females .  A g r e a t e r  d e c r e a s e  in the act ivi ty  of the homogenate  
was observed  than in the act ivi ty  oll the sur face  of the mucous m e m b r a n e .  Old f ema le s  we re  an exception,  
for  they had the lowest  ini t ial  i nve r t a se  act ivi ty  and they showed a ve ry  inconstant  r e sponse  to s t r e s s .  On 
the ave r age  for  these an imals  hydrolyt ic  act iv i ty  both on the su r face  of the mucous m e m b r a n e  and in the in-  
tes t ina l  homogenate  was ve ry  slightly inc reased  a f t e r  s t r e s s .  

Special  expe r imen t s  on 22 ra t s  were  c a r r i e d  out to study the durat ion of s t r e s s - i nduced  changes in in- 
v e r t a s e  act ivi ty .  They showed that 24 h a f t e r  s t r e s s  the enzyme act ivi ty  was a l i t t le reduced both on the 
s u r face  of the intes t ine and in the homogenate ,  but on the third day it was back  to no rmal .  Despi te  the gen- 
e r a l  s im i l a r i t y  between the observed  changes in inve r t a se  act ivi ty  and re su l t s  obtained p rev ious ly  [7], no 
s h a r p  inc rease  in enzyme act ivi ty  was observed  on the third day a f t e r  s t r e s s ,  evidently because  of d i f fer -  
ences  in the expe r imen ta l  condit ions.  

The data showing the dependence of contact  digest ion and the enzyme-syn thes i z ing  function of the in- 
tes t inal  epi thel ium on hormona l  changes in the body [1, 2~ 11, 12] suggest  that one of the fac tors  r e spons i -  
ble for  the changes in these p r o c e s s e s  during s t r e s s  is a change in the hormonal  ba lance .  The inc reased  
concentra t ion of cor t icoid  hormones,  the effect  of which on the synthes is  and m a c r o m o l e c u l a r  c h a r a c t e r i s -  
t ics of enzymes  and on the pe rmeab i l i t y  of cel l  m e m b r a n e s  (a significant fact  where  t r anspo r t  of enzymes  
into the zone of contact  hydro lys i s  is concerned) is well  known [4, 5, 11, 12], may  be impor tan t  in this case .  

The dependence of the degree  of lowering of inver tase  act ivi ty  on the sex and age of the an imals  ob- 
s e r v e d  in these expe r imen t s  (the r a t h e r  s t r onge r  s t r e s s o r  effect  in f emales ,  e spec ia l ly  in the group of young 
an imals ,  and the sharp  changes or  r e v e r s a l  of its effect  in old females} may be connected with age changes 
in the response  of the h y p o t h a l a m i c - p i t u i t a r y - a d r e n a l  sy s t em to s t r e s s  [10]. These  changes poss ib ly  a r i s e  
e a r l i e r  in f ema le s .  
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