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The effect  of hydrocor t i sone  on f i -glueosidase  and f i -ga lac tos idase  act ivi ty  in the thymus and 
spleen of rabbi t s  was studied.  During the f i r s t  30-60 rain of the exper iment  the f r ee  act ivi ty  
of the enzymes  fell  and then ro se  again.  Bound act ivi ty,  on the other  hand, rose  apprec iab ly .  
This indicates  i nc reased  s t rength  of the bond between the /3-g lucos idase  and f l -ga lac tos idase  
with the l y sosoma l  m e m b r a n e s  of the lymphoid organs  in the e a r l y  s tages  of the expe r imen t .  
During the f i r s t  few hours  of hydrocor t i sone  admin is t ra t ion  the hyaluronidase  act ivi ty  in the 
thymus and spleen inc reased  and then fell  apprec iab ly .  Changes in all  enzymes  studied were  
propor t iona l  to the dose hydrocor t i sone  admin i s t e r ed  and were  e x p r e s s e d  to a g r e a t e r  degree  
in the thymus  than in the spleen.  

Steroid hormones  a r e  known to have regu la to ry  action on the pe rmeab i l i t y  of cell m e m b r a n e s ,  in-  
cluding ly sosomal  m e m b r a n e s  [1, 6, 9, 10]. In te rac t ion  between ly sosomal  enzymes  [3] and the c o r r e s p o n d -  
ing subs t r a t e s  takes  place through mo lecu l a r  reorgan iza t ion  of the m e m b r a n e  s t r u c t u r e s  leading to changes 
in the pe rmeab i l i t y  of the m e m b r a n e s  [4]. This concept has been used to explain the m e c h a n i s m  of action 
of s t e ro id  hormones  and, in pa r t i cu la r ,  the i r  an t i - in f l ammato ry ,  catabolic,  an t icarc inogenic ,  etc. ,  ac t ions .  
The functional s tate  of the l y s o s o m a l  m e m b r a n e s  of the t a rge t  organs  for  g lucocor t icoids  has not been ade -  
quately inves t igated.  

In the invest igat ion desc r ibed  below, f ree ,  total,  and bound act ivi ty  of the ly sosomal  enzymes  of the 
thymus and spleen was studied in r e sponse  to injection of var ious  doses of hydrocor t i sone .  

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

Expe r imen t s  were  c a r r i e d  out on 80 male  rabbi t s  weighing 2-2.5 kgo Hydrocor t i sone  was injected 
in t raper i tonea l ly  in doses  of 2.5, 5, and 10 m g / k g .  Activi ty of the acid hydro lases  (f i-glucosidase,  f l -ga lac to-  
s idase ,  and hyaluronidase)  was de te rmined  30 min and 1, 4, 12, and 24 h a f t e r  a single injection of the h o r -  
mone .  The f ree  act ivi ty  of each of the enzymes  was studied in f r e sh ly  p r e p a r e d  homogenates  of thymus and 
spleen.  Total  ac t iv i ty  was invest igated in homogenates  a f te r  complete  des t ruc t ion  of the subce l lu la r  s t r u c -  
tu res  by the addition of the detergent  Tr i ton  X-100 to the incubation med ium.  This  gives the sum of the f r ee  
and bound ac t iv i t i es .  The bound fo rm of the enzymes  was calcula ted as the di f ference between the total  and 
f ree  f o r m s .  Activi ty of f i -glucosidase  and f i -ga lac tos idase  was de te rmined  by  the method of Patel  and T a p -  
pel [7, 8]. Hyaluronidase  act ivi ty  was studied by Dische ' s  ca rbazo le  method {5]. Since Tr i ton X-100 inac -  
t ivated the hyaluronidase  i r r e v e r s i b l y ,  the act ivi ty  d i scovered  in the s a m p l e s  a f t e r  incubation for  2 h was 
studied.  As the authors  and Aronson and Davidson [2] have shown, this t ime  of hydro lys i s  can be used to 
de te rmine  the max imal  hyaluronidase  ac t iv i ty .  Pro te in  was de te rmined  in para l le l  t e s t s  on all s amples  by 
L o w r y ' s  method.  
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E X P E R I M E N T A L  R E S U L T S  

Data for  the effect of hydrocort isone on the intensity of the acid hydrolases  in a dose of 10 mg/kg  are  
given in Table 1. A decrease  in the f ree /~-glucosidase  and f i-galactosidase activity in the thymus was ob- 
served  30 min after  injection of the hormone.  The free fi-glucosidase activi ty of the thymus after  1 h was 
5070 below, and of f i-galactosidase 35% below normal .  After  4 h it rose again. After 12 h the level of fi- 
glucosidase activi ty was 80~ above normal  and that of f i-galactosidase 15.2% above normal .  After 24 h a 
tendency was observed for  the free fl-glucosidase activi ty to re turn  to normal .  The active form of f l -galacto-  
sidase at the end of the experiment  was at almost  twice the normal  level .  The change in free fl-glucosidase 
and f l-galactosidase act ivi ty in the thymus was thus biphasic in charac ter ,  and the rate of change of f ree  
activi ty as well as the amplitude of the change were much more  marked  in the case of f i-glucosidase than of 
f i -galactosidase.  The increase  in the total activity of both enzymes took place on account of a sharp r ise  in 
the membrane-bound (latent) form of the enzymes .  For  instance, af ter  30 rain the bound fi-glucosidase ac -  
tivity was increased more  than threefold.  After  1 h the increase  in activity continued and it was at a lmost  
3.5 t imes the normal  level,  but this was followed by a slight decrease  in activity and by a fur ther  increase  
toward the end of the f i rs t  day. Significant changes were observed in the rat io between the active and latent 
fo rms  of the enzyme.  

In the spleen the cha rac te r  of the changes in/3-glucosidase and f l-galactosidase activi ty was s imi lar  
to that in the thymus, but the variat ions here were much smal ler ,  because of the g rea te r  sensit ivity of the 
thymus to hormonal influences and also because the spleen is not a completely lymphoid organ. By examin-  
ing the cha rac te r  of the changes in fi-glucosidase and f i-galactosidase activity in the spleen, conclusions 
were drawn which were s imi la r  to those regard ing  the binding of these enzymes  with the lysosomal  m e m -  
branes  of the thymus.  

Consequently, the increase  in the s t rength of the bond between the enzymes  and the lysosomal  m e m -  
brane s t ruc tures  inactivating them in the ear ly  stages of the experiment  was thus the resul t  of the action 
of hydrocort isone and it r epresen ts  one of the possible mechanisms of the action of this hormone the cell .  
On the other hand, the increase  in the strength of this bond prevented re lease  of the enzymes  f rom the ce l -  
lular  s t ruc tures  into the blood s t r eam.  

The change in the act ivi ty  of these enzymes depended on the dose of hydrocor t i sone.  Injection of the 
hormone in a dose 2.5 m g / k g  did not lead to s tat is t ical ly significant changes, but in a dose of 5 mg/kg  the 
changes observed in the activity of all f ract ions of fi-glucosidase and f l-galactosidase were less  marked 
than af ter  a dose of 10 mg/kg .  

Determination of acid hyaluronidase in homogenates of the thymus showed that its activity at f i rs t  
r i ses  appreciably,  and then falls after  24 h. The change in hyaluronidase activity in the spleen follows a 
s imi la r  pat tern.  This r i se  in hyaluronidase activity can be presumed to lead to destruction of the cel lular  
mucoproteins  and mucopolysacchar ides .  

It can be concluded f rom these resul ts  that hydrocor t isone regulates the functional state of the l y so -  
somal membranes  of the lymphoid organs.  
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