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Af te r  in t raper i tonea l  injection of deoxycor t i cos te rone  ace ta te  (DOCA), acid phosphatase  is in- 
c reased ,  g lycos idase  act ivi ty  is reduced,  and hyaluronidase  act ivi ty  appea r s  in the v i t r eous  
body of the rabbi t  eye where  it is  not normal ly  found. DOCA causes  labi l izat ion of the lyso-  
somal  m e m b r a n e s  of the c i l i a ry  body. It is postulated that  these enzymes  may  par t ic ipa te  
in the mechan i sm of the inc reased  in t raocular  p r e s s u r e  produced by the action of deoxycor -  
t i eos te rone .  

In recent  y e a r s  the par t ic ipa t ion  of ad renocor t i ca l  hormones  in the regulat ion of the in t raocu la r  p r e s -  
sure  has been es tabl i shed [1, 3, 4, 6, 11]. The view is held [5, 9] that the inc rease  in ophthalmotonus in- 
duced by co r t i cos te ro ids  is connected with a dec rease  in mucopolysacchar ide  breakdown. Lysosomes  a r e  
mainly  respons ib le  fo r  the hydro lys i s  of mucopo lysacchar ides .  Meanwhile the l y s o s o m e s  are  a t a rge t  for  
the action of s te ro id  hormones  under  the influence of which cel l  m e t a b o l i s m  m a y  change [13]. 

This  pape r  desc r ibes  a study of the action of deoxycor t i cos te rone  ace ta te  (DOCA) on the l y sosoma l  
hydro la ses  of the eye t issues:  the c i l i a ry  body, the aqueous, and the v i t reous  body. Acid phosphatase  and 
enzymes  hydrolyzing glycoside bonds in mucopo lysaccha r ides  - f l -g lucos idase ,  f l -ga lac tos idase ,  and hyal-  
u ronidase  - .were investigated.  

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 male  chinchilla rabbi t s  weighing 2.0.-2.5 kg. F r e e  and total  act ivi ty  
of the enzymes  was de te rmined  [2]. 

A homogenate  of the c i l i a ry  body was sepa ra ted  into subce l lu la r  f ract ions:  nuclei, mitochondria ,  m i -  
e r o s o m e s ,  and supernatant .  The homogenate of the c i l i a ry  body, made up in 0.25 M sucrose  with 0.01 M 
tr is -HC1 buffer  (pH 7.4) and 0.001 M EDTA was centr i fuged at 900 g for  20 rain. The res idue  (nucle i+pig-  
men t  granules)  was washed twice and rehomogenized.  The pooled superna tants  were  centr i fuged at 6000 g 
for  30 rain. The res idue was  washed (fraction of mitochondria)  and resuspended  in sucrose .  The pooled 
superna tants  were  centrifuged at 105,000 g fo r  60 rain, Detergent  (Triton X-100) was added to the incuba- 
t ion med ium to dis integrate  the subcel lu lar  s t ruc tu res .  

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  

Total  acid phosphatase  'activity in the c i l i a ry  body, aqueous, and v i t reous  body was  inc reased  (Fig. la ,  
b, c) 1 h a f t e r  in t raper i tonea l  injection of DOCA (10 m g / k g ) ,  the inc rease  affecting the pe rcen tages  of both 
f r ee  and total  act ivi ty  of the enzyme.  These  changes were  sti l l  fu r the r  inc reased  a f t e r  4 h, but by 12 h the 
acid phosphatase  act ivi ty  was back to normal .  The inc rease  in acid phosphatase  act ivi ty  may  evidently af-  
fect  phagoeytos is  and, in the c i l i a ry  body, it may  a l so  pe rhaps  influence the sec re t ion  of the aqueous humor.  
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Fig.  1. Effec t  of in t raper i tonea l  injection of DOCA on acid phos-  
phatase  ac t iv i ty  in the c i l i a ry  body (a), aqueous Oo), and v i t r eous  
body (c); on f i -g lucos idase  (d) and f l -ga l ac tos idase  act ivi ty  (e) of 
the c i l i a ry  body, and on hyaluronidase  ac t iv i ty  (f). In a, b, c, d, 
e: 1) total  enzyme activity;  2) f ree  activity; 3) re la t ive  pe r cen t -  
age of f ree  and total  a c t i v i t y .  In f: 1) c i l i a ry  body; 2) aqueous. 
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Fig. 2. Effect  of DOCA in v i t ro  
on re la t ive  percen tage  of f r ee  and 
tota l  acid phosphatase  act ivi ty  in 
c i l i a ry  body (1), aqueous (2), and 
v i t r eous  body (3) and on re la t ive  
pe rcen tage  of f ree  and total  ac t iv -  
ity of f l -g lucos idase  (4) and f l - g a l -  
ac tos idase  (5) in the c i l i a ry  body. 
Absc i s sa ,  concentra t ion  of DOCA (in 
m g / m l ) ;  ordinate,  f r ee  enzyme ac -  
t ivi ty as  pe rcen tage  of total; va lues  
before  DOCA t r ea tmen t  taken as  
i 00%.  

After  in t raper i tonea l  injection of DOCA the act ivi ty  of f l -  
ga lac tos idase  and f l -g lucos idase  was reduced (Fig. ld), e) through-  
out the per iod of observa t ion  (24 h), and (just as  in the case  of 
acid phosphatase)  the re la t ive  pe rcen tages  of both f r ee  and total  
ac t iv i ty  of both enzymes  increased .  In the study of f l -g lucos idase  
b iphas ic  changes were  found in the rat io  between the f r ee  and to- 
tal  act ivi ty  of the enzyme,  whe rea s  fo r  f l -ga lac tos idase  the ra t io  
was inc reased  fo r  24 h. 

DOCA had a substant ia l  ef fect  on hyaluronidase  act ivi ty  
(Fig. 1, t). Activi ty of the enzyme was sharp ly  reduced for  24 h 
in the c i l i a ry  body and aqueous, while in the v i t reous ,  hyaluron-  
idase act ivi ty  which is not no rma l ly  p resen t  was detected.  

During the study of the act ion of in t raper i tonea l ly  injected 
DOCA on the dis tr ibut ion of acid hydro lases  in the subce l lu la r  
f rac t ions  of the c i l i a ry  body (Table 1) an inc rease  in the re la t ive  
percen tage  of act ivi ty  in the supernatant  and of the total  act iv i ty  
(P < 0.05) was obse rved  fo r  all  enzymes ,  showing labi l izat ion of 
the l y s o s o m e s  and l ibera t ion  of enzymes  into the cytoplasm.  
These  r e su l t s  showing the labil izing action of DOCA on the ly so -  
somes  a r e  in a g r e e m e n t  with r e su l t s  obtained [8, 12] for  l i ve r  
l y s o s o m e s  in expe r imen t s  in vi t ro .  

As a resu l t  of the d i rec t  act ion of DOCA on the eye t i s sues  
an inc rease  in the re la t ive  percen tage  of f ree  and total enzyme 

act iv i ty  was obse rved  (Fig. 2). F o r  the acid phosphatase  of the c i l i a ry  body and v i t r e o u s b o d y  the inc rease  
in this ra t io  took place at  low concentra t ions  of the hormone,  but for  acid phosphatase  of the v i t reous  and 
for  f l -g lucos idase  and f l -ga l ac tos idase  of the c i l i a ry  body it took place only at a concentra t ion  of 0:125 r a g /  
ml.  This  fact  demons t r a t e s  d i f fe rences  in the s t rength  of the bond between the enzymes  and m e m b r a n e s  
and also,  perhaps ,  d i f fe rences  in the sensi t iv i ty  of the eye t i s sues  to deoxycor t icos te rone .  

In expe r imen t s  in v i t ro  DOCA cons iderably  reduced the hyaluronidase  act ivi ty  in the c i l i a ry  body and 
aqueous; the degree  of the d e c r e a s e  in enzyme act ivi ty  grew with an increase  in dose of the hormone.  In 
the v i t reous  the d i rec t  act ion of DOCA caused  no appea rance  of hyaluronidase  activity.  The poss ib i l i ty  can-  
not be ruled out that the appearance  of hyaluronidase  act ivi ty  in the v i t r eous  in the expe r imen t s  in vivo was 
due to penet ra t ion  on this enzyme f r o m  the neighboring t i s sues  and, in pa r t i cu la r ,  f r o m  the ret ina.  
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When injected intraperitoneally DOCA thus produced significant 

changes in the enzyme systems of the eye tissues, not only those function- 
ing actively but also those with a comparatively low level of metabolism 
(the vitreous). Presumably the hormone either penetrates directly into 
the eye or the eye tissues react to the general response of the body to the 
hormone. The first explanation is supported by the high permeability of 
the blood-aqueous barrier for lipid-soluble substances [7] and also by the 
presence of steroid hormones in the aqueous [i0]. Hydrocortisone, which 
also increases intraocular pressure, has a similar but shorter action on 
the total hydrolase activity of the eye tissues [2]. The increase in ophthal- 
motonus observed as a result of the action of deoxyeortieosterone and hy- 
droeortisone is presumably connected with the ability of these hormones 
to reduce glyeosidase activity in the ciliary body and aqueous, which may 
cause mucopolysaecharides to accumulate in these tissues and may acti- 
vate hyaluronidase in the vitreous. 
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