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Bilateral  adrenalectomy leads to a decrease  in the invertase,  pepidase, and alkaline phos- 
phatase activity in the mucous membrane  of the rat  small  intestine. Monoglycer ide- l ipase  
activity is increased under the c i rcumstances  in the great  major i ty  of cases .  The cha rac -  
ter  of the change in activity of the various enzymes  also depends on the time elapsing af ter  
adrenalectomy.  Compensation of the minera locor t icoid  or  glucocort icoid deficiency by ad- 
minis t ra t ion  of sodium chloride to the adrenalectomized rats  or  by injection of hydrocort isone 
abolished the observed effects only part ial ly.  
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According to the available evidence, af ter  total adrenalectomy the activity of alkaline phosphatase, 
invertase [12], mal tase,  and peptidase [11] is reduced in homogenates of the mucous membrane  of the rat  
small  intestine. Injection of cor t icos tero id  hormones has no significant effect on the enzyme activity of 
the mucous membrane  of the small intestine in adult r a t s ,bu t  it induces activity of the intestinal enzymes  
in growing animals [3, 7, 8, ~ 0]. Prolonged injection of large doses of hydrocort isone,  leading to atrophy 
of the adrenals ,  causes  a decrease  in the amylolyt ic  activity of the blood and a simultaneous increase  in 
the amylolytic activity in the pancreas  and small  intestine [2]. It can be concluded f rom these findings that 
adrenoeor t ica t  hormones play an important  role in the regulation of intestinal digestion. However, diffi- 
culties ar ise  during the examination of resul ts  obtained with different animals and by means of different 
methods.  In addition, many contradic tory fac tors  are still to be found in this problem. Some workers  state 
that cor rec t ion  of the dis turbances of water  and salt  metabol ism following adrenalectomy by adminis t ra -  
tion of NaC1 to the animals prevents  the enzymic  changes in the small  intestine [1, 11], whereas  others  
deny any such effect [12]. 

In this investigation an attempt was made to determine the activity of severa l  intestinal enzymes  in 
the mucous membrane  of the rat  small  intestine s imultaneously at var ious times after  adrenalectomy,  and 
also in adrenalectomized animals af ter  receiving NaC1 solution or  injections of hydrocor t i sone.  

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on 160 male albino rats weighing about 150 g. Simultaneous bi lateral  
adrenalectomy was per formed on some (120) of the animals.  The other animals (40 rats) underwent a m o c k  
operation and were used as the control .  The adrenalectomized rats  in turn were divided into three groups:  
group 1 received ordinary  tap water  for  drinking, group 2 received 1% NaC1 solution, whereas  group 3 r e -  
ceived daily injections of hydrocort isone in a dose of 4 rag/100 g body weight. The animals '  diet was kept 
constant  for all groups throughout the exper iment  (20 days). On the 2nd~ 4th, 8th, 15th, and 20th days 
af ter  the operation 8 animals were decapitated f rom each group af ter  s tarvat ion for 16-18 h and the en- 
zyme activity was determined in homogenates of the mucous membrane of the small  intestine made up in 
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R i n g e r ' s  solution (pH 7.4): inve r t a se  by the modified Nelson ' s  method [4], g l y c l - l - l e u c i n e  d ipep t idase f rom 
the i nc rea se  in glycine [5], monoglycer ide l ipase  f r o m  the inc rease  in g lycero l  [6], and alkaline phosphatase  
f r o m  the inc rease  in inorganic phosphorus  [9]. The act ivi ty  of the enzymes  in all ca ses  was e x p r e s s e d  in 
m i c r o m o l e s  of the hydro lys i s  products  fo rmed  in 1 min  pe r  g r a m  wet weight of mucous  m e m b r a n e .  

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  

In the ad rena lec tomized  ra t s  r ece iv ing  o rd inary  t a p w a t e r ,  by the second day a f t e r  the opera t ion  a 
significant  i nc r e a s e  in v e r t a s e  act ivi ty of the mucous  m e m b r a n e  of the smal l  intestine was observed  by 
c o m p a r i s o n  with the control  group (mock operat ion) of an imals  ( f rom 7.3 § to 5.3~0.6=pmole/min), 
and this dec rea se  p e r s i s t e d  on the 4th, 8th, 15th, and 20th days of the expe r imen t s  (5.8~-0.4 compared  
with 7.9 *0.6, 4.8 +0.2 c o m p a r e d  with 6 . 7 , 0 . 5 ,  5.2 ~0.3 compa red  with 6.6 • and 5.5 +0.3 compared  with 
6.5 •  # m o l e s / m i n ,  r espec t ive ly ) .  The dipeptidase act ivi ty in this s e r i e s  of expe r imen t s  a lso  showed a 
m a r k e d  dec r ea se  except  on the 15th day a f t e r  the operat ion,  when it was a little higher than the control  
(17.5 ~0.4 compared  with 16.2 ~0.4 #mole s /min ) .  The changes i n the  monog lyce r ide - l ipase  act ivi ty  were  
cycl ic ;  on the second day a f t e r  the opera t ion  it was higher  in the adrena lec tomized  r a t s  than in animals  
undergoing the mock  opera t ion  (5.2 +O.2 compared  with 4.2 +0.2 #moles / ra in ;  P < 0.002), by the 4th day it 
had fal len v i r tua l ly  to the control  level ,  on the 8th day it fell  sharp ly  (3.4 +0.4 compared  with 6.4 +0.2 
# m o l e s / r a i n ;  P< 0.001), and on the 15th and 20th days it was again inc reased  (6.7 • compared  with4.1 
0.2 t~moles/min;  P < 0.001, and 6.0 + 0.4 compa red  with 4.5 + 0.2 p m o l e s / m i n ;  P < 0.001, respec t ive ly) .  As 
r e g a r d s  the alkaline phosphatase  act ivi ty its level  was vi r tual ly  indist inguishable f r o m  the control  on the 
2nd and 4th days a f t e r  the operat ion,  but l a t e r  it fell  cons iderably .  

Expe r imen t s  with compensa t ion  of the mine ra locor t i co id  function by adminis t ra t ion  of NaCI solution 
to the ad rena lec tomized  r a t s  gave the following resu l t s .  The inver tase  act ivi ty was not significantly a l -  
t e r e d  until the 15th day of the exper iment ,  and the dec rea se  became  significant  only on the 20th day (5.2 • 
0.3 c o m p a r e d  with 6.5 +0.4 # m o l e s / m i n ;  P<  0.05). The dipept idase act ivi ty  was inc reased  on the 2nd and 
4th days of the exper iment ,  i t  fell s l ight ly by the 8th day (from 18.9 ~- 0.2 to 15.5 +0.4 t~moles/min;  P< 0.00D, 
r eached  the control  level  on the 15th day, and then fell  again by the 20th day (from 18.0 +8.3 to 14.0 +0.3 
tLmoles/min; P < 0.001). The monoglycer ide  l ipase act ivi ty  was lowered only on the 2nd day a f t e r  adrena-  
l ec tomy (3.3 +0.1 com pa red  with 4.2 • #moles / ra in ;  P< 0.001). At the o ther  t imes  it was cons iderably  
higher  than in the control .  A c h a r a c t e r i s t i c  fea ture  of alkaline phosphatase  was a dec rease  in its activity 
on the 2nd, 4th, and 8th days a f t e r  the opera t ion  and a significant  inc rease  on the 15th day, followed by a 
r e tu rn  to the init ial  level  by the end of the expe r imen ta l  per iod (20th day). 

In the an imals  which rece ived  hydrocor t i sone  a f t e r  adrena lec tomy,  the inver tase  act ivi ty was not 
s ignif icantly changed throughout the expe r imen ta l  per iod  compared  with the control  (in eve ry  case  P > 0.05). 
The dipeptidase act ivi ty  of these r a t s  was s ignif icant ly higher  than in the control  only on the 2nd day a f te r  
ad rena lec tomy (19.3 +0.7 com pa red  with 14.6 +0.4 pmole s /min ;  P < 0.001), and at the o ther  t imes  it r e -  
mained  p rac t i ca l ly  at the control  level .  The monoglycer ide  l ipase  act ivi ty was a l i t t le higher  than in the 
control  on the second day a f t e r  the opera t ion  (5.3:e0.2 compa red  with 4.2 +0.2 # m o l e s / m i n i  P< 0.002), it 
r e tu rned  to i ts  initial  level  by the 4th and 8th days, and inc reased  again by the 15th and 20th days (5.2 • 
c o m p a r e d  with 4.1 ~-0.2 #moles /min i  P < 0.001, and 5.8 + 0.2 compared  with 4.5 �9 0.2 p m o l e s / m i n  r e s p e c -  
t ively; P< 0.001). The alkaline phosphatase  act ivi ty showed a smal l  dec rease  on the second day of the ex-  
pe r imen t  (from 4.7 ~-0.1 to 4.1 ~-0.2 #moles / ra in ;  P< 0.001), on the 4th and 8th days it re turned  to its o r ig i -  
nal level ,  but l a t e r  it fell  again ( f rom 4.8 +0.2 to 4.0 +0.2 t tmo le s /min  on the 15th day and f r o m  5.0 ~0.2 to 
3.5 ~-0.1 t~moles/min on the 20th day). 

These r e su l t s  thus show that a f t e r  ad rena lec tomy signif icant  changes  take place in the act ivi ty of en-  
z y m e s  par t i c ipa t ing  in m e m b r a n e  hydro lys i s  of the pr inc ipa l  components  of the diet. F i r s t ,  the changes in 
act ivi ty  of the var ious  e n z y m e s  may  take place in different  direct ions,  leading to definite changes in the 
s p e c t r u m  of enzyme act ivi ty  of the intest inal  mucous  m e m b r a n e ,  and second, the c h a r a c t e r  of the changes 
in the act ivi ty  of the var ious  enzymes  v a r i e s  depending on the t ime a f t e r  adrena lec tomy.  This fact  mus t  
evidently be taken into account  when p r o b l e m s  connected with the role  of the adrena l s  in the regulat ion of 
intest inal  digest ion a r e  cons idered .  

Compar i son  of the r e su l t s  of the var ious  s e r i e s  of expe r imen t s  sugges ts  that changes in enzyme ac -  
t ivity of the mucous  m e m b r a n e  of the smal l  intest ine during adrenal  hypofunction a re  probably  not only due 
to d i s tu rbances  taking place at the leve l  of w a t e r - e l e c t r o l y t e  and ca rbohydra te  me tabo l i sm,  but a re  also 
connected with o ther  functional t r a n s f o r m a t i o n s  in the body. This  is shown by the fact  that compensa t ion  
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of minera locor t i co id  deficiency by adminis t ra t ion  of NaC1 to the ra t s  abolishes to some degree the effect  
of adrenalec tomy for  inver tase  only. Changes in the activity of the other  enzymes  studied were ill defined 
under  these c i r cums tances .  Compensation of the glucocort icoid  deficiency by injections of hydrocor t i sone 
prevented the effect  of adrena lec tomy in the case of inver tase  and peptase,  but in most  cases  it did not 
have the cha rac t e r i s t i c  effect  on the change in monoglyceride l ipase and phosphatase act ivi t ies .  
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