BIOCHEMISTRY AND BIOPHYSICS

EFFECT OF DEOXYCORTICOSTERONE ON LYSOSOMAL
HYDROLASE ACTIVITY OF THE EYE TISSUES

B. 8. Kasavina, P. V. Sergeev, UDC 612.84.015.12.014.46: 615.357.453
N. B. Chesnokova, and L. M. Konstantinova

After intraperitoneal injection of deoxycorticosterone acetate (DOCA), acid phosphatase is in-
creased, glycosidase activity is reduced, and hyaluronidase activity appears in the vitreous
body of the rabbit eye where it is not normally found. DOCA causes labilization of the lyso-
somal membranes of the ciliary body. It is postulated that these enzymes may participate

in the mechanism of the increased intraocular pressure produced by the action of deoxycor-
ticosterone.

In recent years the participation of adrenocortical hormones in the regulation of the intraocular pres-
sure has been established [1, 3, 4, 6, 11]. The view is held [5, 9] that the increase in ophthalmotonus in-
duced by corticosteroids is connected with a decrease in mucopolysaccharide breakdown. Lysosomes are
mainly responsible for the hydrolysis of mucopolysaccharides. Meanwhile the lysosomes are a target for
the action of steroid hormones under the influence of which cell metabolism may change [13].

This paper describes a study of the action of deoxycorticosterone acetate (DOCA) on the lysogsomal
hydrolases of the eye tissues: the ciliary body, the aqueous, and the vitreous body. Acid phosphatase and
enzymes hydrolyzing glycoside bonds in mucopolysaccharides — g -glucosidase, g-galactosidase, and hyal-
uronidase — were investigated.

EXPERIMENTAL METHOD

Experiments were carried out on male chinchilla rabbits weighing 2.0.-2.5 kg. Free and total activity
of the enzymes was determined [2].

A homogenate of the ciliary body was separated into subcellular fractions: nuclei, mitochondria, mi-
crosomes, and supernatant. The homogenate of the ciliary body, made up in 0.25M sucrose with 0.01 M
tris~HCI buffer (pH 7.4) and 0.001 M EDTA was centrifuged at 900 g for 20 min. The residue (nuclei+pig-
ment granules) was washed twice and rehomogenized. The pooled supernatants were centrifuged at 6000 g
for 30 min. The residue was washed (fraction of mitochondria) and resuspended in sucrose. The pooled
supernatants were centrifuged at 105,000 g for 60 min. Detergent (Triton X-100) was added to the incuba-
tion medium to disintegrate the subcellular structures.

EXPERIMENTAL RESULTS AND DISCUSSION

Total acid phosphatase activity in the ciliary body, aqueous, and vitreous body was increased (Fig. 1a,
b, ¢) 1 h after intraperitoneal injection of DOCA (10 mg/kg), the increase affecting the percentages of both
free and total activity of the enzyme. These changes were still further increased after 4 h, but by 12 h the
acid phosphatase activity was back to normal. The increase in acid phosphatase activity may evidently af-
fect phagocytosis and, in the ciliary body, it may also perhaps influence the secretion of the agueous humor.
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Fig. 1. Effect of intraperitoneal injection of DOCA on acid phos-
phatase activity in the ciliary body (a), aqueous (b), and vitreous
body (c); on g-glucosidase (d) and g-galactosidase activity (e) of
the ciliary body, and on hyaluronidase activity (f). In a, b, ¢, d,
e: 1) total enzyme activity; 2) free activity; 3) relative percent-
age of free and total activity. In f: 1) ciliary body; 2) aqueous.

% sormal After intraperitoneal injection of DOCA the activity of g--
70+ galactosidase and g -glucosidase was reduced (Fig. 1d), e) through-
out the period of observation (24 h), and (just as in the cage of
acid phosphatase) the relative percentages of both free and total
activity of both enzymes increased. In the study of g-glucosidase
biphasic changes were found in the ratio between the free and to-
tal activity of the enzyme, whereas for g -galactosidase the ratio
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Fig. 2. Effect of DOCA in vitro (Fig. 1, f). Activity of the enzyme was sharply reduced for 24 h
on relative percentage of free and in the ciliary body and aqueous, while in the vitreous, hyaluron-
total acid phosphatase activity in idase activity which is not normally present was detected.

ciliary body (1), aqueous (2), and
vitreous body (3) and on relative
percentage of free and total activ-
ity of g-glucosidase (4) and g-gal-
actosidase (5) in the ciliary body.
Abscissa, concentration of DOCA (in
mg/ml); ordinate, free enzyme ac-
tivity as percentage of total; values
before DOCA treatment taken as
100%.

During the study of the action of intraperitoneally injected
DOCA on the distribution of acid hydrolases in the subcellular
fractions of the ciliary body (Table 1) an increase in the relative
percentage of activity in the supernatant and of the total activity
(P < 0.05) was observed for all enzymes, showing labilization of
the lysosomes and liberation of enzymes into the cytoplasm.
These results showing the labilizing action of DOCA on the lyso-
somes are in agreement with results obtained [8, 12] for liver
lysosomes in experiments in vitro.

As a result of the direct action of DOCA on the eye tissues
an increase in the relative percentage of free and total enzyme
activity was observed (Fig. 2). For the acid phosphatase of the ciliary body and vitreous body the increase
in this ratio took place at low concentrations of the hormone, but for acid phosphatase of the vitreous and
for g-glucosidase and g-galactosidase of the ciliary body it took place only at a concentration of 0.125 mg/
ml. This fact demonstrates differences in the strength of the bond between the enzymes and membranes
and also, perhaps, differences in the sensitivity of the eye tissues to deoxycorticosterone.

In experiments in vitro DOCA considerably reduced the hyaluronidase activity in the ciliary body and
aqueous; the degree of the decrease in enzyme activity grew with an increase in dose of the hormone. In
the vitreous the direct action of DOCA caused no appearance of hyaluronidase activity. The possibility can-
not be ruled out that the appearance of hyaluronidase activity in the vitreous in the experiments in vivo was
due to penetration on this enzyme from the neighboring tissues and, in particular, from the retina.
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2,520,09
(8,8)
(6.8)

microsomes |supernatant

0,009 | 0,320,013 { 3,14==0,072] 0,070,002

(29,0)

0,55
23

tn.ad

(34,9)
0,66=20,012 | 0,15=20,005 | 2,300,063 | 0,05=0,001

10,0==0,32

mito-
chondria

14,12£0,48
(53.3)

1,390,041
(60.8)

nuclei

(2,9)

3,9)
1,6=0,12

2.1)

0,080,002
(3.4)
0,130,004 | 2,14==0,061

0,9=0,04

TABLE 1. Effect of Intraperitoneal Injection of DOCA on Cellular Distribution of Acid Hydrolases of the Ciliary Body
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Enzyme

Acid phosphatase
B -glucosidase

8 -galactosidase
Hyaluronidase

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 2 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 [10]. 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 deoxycorticosterone and hy-
drocortisone is presumably connected with the ability of these hormones
to reduce glycosidase activity in the ciliary body and aqueous, which may
cause mucopolysaccharides to accumulate in these tissues and may acti-
vate hyaluronidase in the vitreous.

11.
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