EFFECT OF HYDROCORTISONE ON ACTIVITY
OF LYSOSOMAL ENZYMES OF THE THYMUS AND SPLEEN
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The effect of hydrocortisone on B-glucosidase and B-galactosidase activity in the thymus and
spleen of rabbits was studied. During the first 30-60 min of the experiment the free activity
of the enzymes fell and then rose again. Bound activity, on the other hand, rose appreciably,
This indicates increased strength of the bond between the g-glucosidase and g-galactosidase
with the lysosomal membranes of the lymphoid organs in the early stages of the experiment.
During the first few hours of hydrocortisone administration the hyaluronidase activity in the
thymus and spleen increased and then fell appreciably. Changes in all enzymes studied were
proportional to the dose hydrocortisone administered and were expressed to a greater degree
in the thymus than in the spleen.

Steroid hormones are known to have regulatory action on the permeability of cell membranes, in-
cluding lysosomal membranes [1, 6, 9, 10], Interaction between lysosomal enzymes {3] and the correspond-
ing substrates takes place through molecular reorganization of the membrane structures leading to changes
in the permeability of the membranes [4]. This concept has been used to explain the mechanism of action
of steroid hormones and, in particular, their anti-inflammatory, catabolic, anticarcinogenic, etc., actions.
The functional state of the lysosomal membranes of the target organs for glucocorticoids has not been ade-
quately investigated.

In the investigation described below, free, total, and bound activity of the lysosomal enzymes of the
thymus and spleen was studied in response to injection of various doses of hydrocortisone.

EXPERIMENTAL METHOD

Experiments were carried out on 80 male rabbits weighing 2-2.5 kg. Hydrocortisone was injected
intraperitoneally in doses of 2.5, 5, and 10 mg/kg. Activity of the acid hydrolases (8-glucosidase, 8-galacto-
sidase, and hyaluronidase) was determined 30 min and 1, 4, 12, and 24 h after a single injection of the hor-
mone. The free activity of each of the enzymes was studied in freshly prepared homogenates of thymus and
spleen, Total activity was investigated in homogenates after complete destruction of the subcellular struc-
tures by the addition of the detergent Triton X-100 to the incubation medium. This gives the sum of the free
and bound activities. The bound form of the enzymes was calculated as the difference between the total and
free forms. Activity of g-glucosidase and 8-galactosidase was determined by the method of Patel and Tap-
pel [7, 8], Hyaluronidase activity was studied by Dische's carbazole method {5], Since Triton X-100 inac-
tivated the hyaluronidase irreversibly, the activity discovered in the samples after incubation for 2 h was
studied. As the authors and Aronson and Davidson [2] have shown,this time of hydrolysis can be used to
determine the maximal hyaluronidase activity. Protein was determined in parallel tests on all samples by
Lowry's method.
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EXPERIMENTAL RESULTS

Data for the effect of hydrocortisone on the intensity of the acid hydrolases in a dose of 10 mg/kg are
given in Table 1. A decrease in the free S-glucosidase and B-galactosidase activity in the thymus was ob-
served 30 min after injection of the hormone. The free f-glucosidase activity of the thymus after 1 h was
50% below, and of f-galactosidase 35% below normal. After 4 h it rose again. After 12 h the level of -
glucosidase activity was 80.,5% above normal and that of S-galactosidase 15.2% above normal. After 24 h a
tendency was observed for the free S-glucosidase activity to return to normal. The active form of B-galacto-
sidase at the end of the experiment was at almost twice the normal level. The change in free f~glucosidase
and B-galactosidase activity in the thymus was thus biphasic in character, and the rate of change of free
activity as well as the amplitude of the change were much more marked in the case of f~glucosidase than of
f-galactosidase. The increase in the total activity of both enzymes took place on account of a sharp rise in
the membrane -bound (latent) form of the enzymes. For instance, after 30 min the bound S-glucosidase ac-
tivity was increased more than threefold. After 1 h the increase in activity continued and it was at almost
3.5 times the normal level, but this was followed by a slight decrease in activity and by a further increase
toward the end of the first day. Significant changes were observed in the ratio between the active and latent
forms of the enzyme.

In the spleen the character of the changes in f-glucosidase and 8-galactosidase activity was similar
to that in the thymus, but the variations here were much smaller, because of the greater sensitivity of the
thymus to hormonal influences and also because the spleen is not a completely lymphoid organ. By examin-
ing the character of the changes in B-glucosidase and B~galactosidase activity in the spleen, conclusions
were drawn which were similar to those regarding the binding of these enzymes with the lysosomal mem-
branes of the thymus.

Consequently, the increase in the strength of the bond between the enzymes and the lysosomal mem-
brane structures inactivating them in the early stages of the experiment was thus the result of the action
of hydrocortisone and it represents 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 release of the enzymes from the cel-
lular structures into the blood stream.

The change in the activity of these enzymes depended on the dose of hydrocortisone. Injection of the
hormone in a dose 2.5 mg/kg did not lead to statistically significant changes, but in a dose of 5 mg/kg the
changes observed in the activity of all fractions of S-glucosidase and f-galactosidase were less marked
than after a dose of 10 mg/kg.

Determination of acid hyaluronidase in homogenates of the thymus showed that its activity at first
rises appreciably, and then falls after 24 h. The change in hyaluronidase activity in the spleen follows a
similar pattern. This rise in hyaluronidase activity can be presumed to lead to destruction of the cellular
mucoproteins and mucopolysaccharides.

It can be concluded from these results that hydrocortisone regulates the functional state of the lyso-
somal membranes of the lymphoid organs.
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