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The effect of hydrocort isone on the activity of acid deoxyribonuclease (DNase) and acid r ibo-  
nuclease (RNase) was investigated in the cil iary body and in the vi t reous and aqueous humor 
of the rabbit eye. Hydrocort isone was shown to give r ise  to changes in activity of both DNase 
and RNase, and also to changes in permeabi l i ty  of the cell membranes  to these enzymes,  in- 
dicating a modification of nuclear metabolism in these t issues.  

Hormones of the adrenal cortex and, in par t icular ,  hydrocort isone have an influence on the state of the 
eye [3]. In the modern view steroids act on the permeabi l i ty  of the cell membranes  and thus modify enzymic 
p rocesses  [2, 4, 7, 9]. Although great  importance has been attached to ad reno-cor t i ca lhormones  in ocular  
pathology in recent years ,  their  influence on biochemical  p rocesses  in the eye has received inadequate study. 

The action of hydrocort isone on activity of the lysosomal  enzymes - acid deoxyribonuclease (DNase) 
and ribonnclease (RNase) - in the ci l iary body and the aqueous and vi t reous humor of the eye was studied. 

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

Male chinchilla rabbits weighing 2-2.5 kg were used. Activity of acid DNase [6] and acid RNase [5] 
was determined in animals of the control group and in animals sacr i f iced 1 h or  4 h af ter  administrat ion of 
hydrocortisone.  A single intraperi toneal  injection of 10 mg/kg hydrocort isone was given. The total, free,  
and bound activity of the nucleases was determined. Free  activity was est imated in a f reshly prepared  
homogenate of the t issues,  samples being incubated for 30 rain. Total activity was investigated in the homo- 
genates after complete disintegration of the subcellular s t ructures  by addition of the detergent Triton X-100 
to the incubation medium in a final concentration of 0.1%. Bound activity was calculated as the difference 
between the total and free activities. The experimental  results  were subjected to stat ist ical  analysis  in the 
usual way. 

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  

Changes in the ratio between the free (functionally active) and bound (functionally latent) acid DNase 
activity were found in the ci l iary body 1 h after  injection of hydrocort isone (Fig. la). The free activity was 
reduced by 15.5% (P < 0.05) and the bound activity was increased by 53.3%; although there was no s ta t is t i -  
cally significant change in the total activity. After  4 h the free activity was 64% of normal  and the bound 
activity 216.5%, while the total activity of the enzyme was still unchanged. Since hydrocort isone acts in a 
s imi lar  manner on other typically lysosomal  enzymes of the ci l iary body (acid phosphatase, fl-glucostdase, 
fl-galactosidase) [1], presumably  in this case the bond between acid DNase and the lysosomal  membranes  
was strengthened. The action of hydrocort isone on the acid RNase activity in the ci l iary body was expressed 
differently (Fig. lb). All types of activity of this enzyme were  significantly increased 1 h after  injection of 
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Fig. 1. Effect of hydrocort isone on activity of acid nu- 
c leases:  a) DNase activity and b) RNase activity in the 
c i l iary  body; c) DNase activity and d) RNase activity in 
the v i t reous  body; e) DNase activity and f) RNase act i-  
vity in the aqueous humor. Ordinate, percentage of nor -  
mal; abscissa ,  t ime of investigation (in h). 1)Total inten- 
sity of enzyme activity, 2) free activity, 3) bound act i -  
vity, 4) f ree  activity as a percentage of the total. 

the hormone, and there was no stat is t ical ly significant change in their  ratio; the free activity was 301.3 % 
of normal,  the bound activity 209.7%, and the total activity 265.1%. These indices were lowered 4 h after 
injection but they still remained higher than normal.  

In the vi t reous body all types of activity of acid DNase and RNase were  increased 1 h af ter  injection 
of hydrocort isone (Fig. lc ,  d). The free DNase activity was 142.8% of normal  andthe bound activity 128.1% 
but there was no redistr ibution of activity between the free and bound forms;  the free RNase activity was 
209.9% of normal,  the bound activity 113.7% (P < 0.05), and the total 139.5%, so that the rat io between the 
free and total activit ies showed an increase  of 14.5% (P < 0.05). It thus follows that acid RNase reac ts  
more  sharply to injection of hydrocort isone than acid DNase in both these t i ssues .  The wr i t e r s  have 
shown [1] that injection of hydrocort isone gives r i se  to an increase  in total acid phosphatase activity and 
acid hyaluronidase activity in the v i t reous  body: this is evidence of stimulation of catabolism by hydro-  
cort isone in this tissue. 

Some stabilizing effect of hydrocort isone on the lysosemal  enzymes was thus manifested in these 
experiments  only by the study of acid DNase in the ci l iary body. No such action of hydrocor t isone could be 
found on the acid RNase of the ci l iary body or the acid DNase and RNase of the vi t reous body. These en- 
zymes are  perhaps localized not onlyin the lysosomes ,  but also in other cell s t ructures .  It was in this way 
that the p resence  of acid DNase was demonstra ted in the l iver  nuclei [8]. 
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The p re sence  of acid nucleases  in the aqueous humor revea led  by these exper iments  can be explained 
by the migrat ion of these enzymes  f rom the c i l ia ry  body which s e c r e t e s  the aqueous humor,  and also f rom 
other  t i s sues  bathed by the humor.  The aqueous humor  is respons ib le  for  the nutri t ion of the avascu la r  
t i s sues  of the eye and for  the r emova l  of metabol ic  products  f rom them. This may  explain the need for  the 
p re sence  of hydrolyt ic  enzymes  in this in t raocu la r  fluid. 

Under  the influence of hydrocor t isone considerable  changes took place in the ac t iv i t ies  of acid DNsse 
and RNase in the aqueous humor (Fig. le ,  f). The total DNase activi ty was  reduced (by 65.4%) 1 h a f t e r  in-  
ject ion of hydrocor t isone at the expense of the bound form,  whe reas  the f ree  DNase was unchanged. Jus t  as 
in the c i l ia ry  body, 1 h a f te r  injection of hydrocor t i sone  the concentra t ion  of all  f rac t ions  of acid RNase 
in the aqueous humor  was inc reased  (by about 50%), with no change in the i r  re la t ive  propor t ions .  Activi ty 
of RNase and DNase was r e s to r ed  to no rma l  4 h af ter  injection of the hormone.  

Hydrocor t i sone  thus has a marked  effect on activity of the acid nucleases  in the t issue~ of the eye as 
well  as one the migra t ion  of these  enzymes  into the aqueous humor.  P r e s u m a b l y  the hydrocor t i sone  in the 
t i s sues  of the eye gives r i s e  to changes in the pe rmeab i l i t y  of the cell  and in t race l lu la r  m e m b r a n e s ,  thus 
leading to modification of the nuclear  metabol i sm.  
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