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Summary. The effects of hydrocortisone on newborn rat 
liver were studied by using biochemical assays, electron 
microscopy and quantitative morphometry. Hydro- 
cortisone increased the number of lysosomes in the 
hepatocytes. Most of the lysosomes represented 
glycogen-containing autophagic vacuoles. The gluco- 
corticoid also increased the activity of the liver 
glycogen-hydrolyzing acid glucosidase and the 
breakdown of glycogen inside lysosomes. The activity of 
the liver acid mannose 6-phosphatase was decreased. 
This may be related to the stimulation of autophagic 
mechanisms in the newborn rat hepatocytes. 

Key words: Hydrocortisone, Lysosomes, Glycogen, 
Lysosomal enzymes, Autophagy 

Introduction 

The breakdown of glycogen in the lysosomes of 
newborn rat hepatocytes is under hormonal control. 
Adrenalin, glucagon and insulin regulate this process 
through alterations in the tissue levels of cyclic AMP. 
These alterations modify the lysosomal glycogcn- 
hydrolysing activity of glucosidase. The action of cyclic 
AMP could be mediated by cyclic AMP-dependent 
protein kinase (Rosenfeld, 1964; Kotoulas and Phillips, 
1971; Kotoulas et al., 1971; Kotoulas, 1986; Skoglund et 
al., 1987; Montminy, 1997; Kalamidas and Kotoulas, 
1999). 

Very little is known about the role of glucocorticoids 
in the lysosomal glycogen degradation. Cortisone 
increases the number of lysosomes in the hepatocytes 
and the activities of acid a-1,4- and a-1,6-glucosidase in 
liver. This glucocorticoid also stabilizes the lysosomal 
membranes and prevents the intracytoplasmic lysosomal 
migration induced by various agents e.g. estrogen 
(Rosenfeld and Sayenko, 1963; Wiener et al., 1968; 
Bourne et al., 1971, 1973; Szego, 1972; Rosenfeld, 
1975). In this paper the effects of hydrocortisone 
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administration on newborn rat hepatocytes and liver 
glycogen-hydrolyzing activity of acid glucosidase, were 
studied. Since mannose 6-phosphate dcphosphorylation 
competence of lysosomes may be important for the 
regulation of the lysosomal function (Einstein and 
Gabel, 1991; Kalamidas et al., 1994; Hille-Rehfeld, 
1995; Mukherjee et al., 1997), the activity of the liver 
enzyme acid mannose 6-phosphatase was also 
determined. 

Materials and methods 

Chemicals 

Hydrocortisone sodium succinate (Solu-Cortef), Lot 
13-0834-01 was obtained from Upjohn Co. Actinomycin 
D, Lot 62C-34000; DL-Ethionine, Lot 1168-0320; 
Glycogen, Lot 126F-3846; D-Mannose 6-phosphate 
disodium salt, Cat. No. M-6876 and the reagents for 
determining glucose and inorganic phosphorus were 
obtained from Sigma. Reagents for electron microscopy 
were obtained as before (Kalamidas et al., 1994). 

Experimental design 

Newborn rats were obtained from pregnant Wistar 
females. Five pregnant females were used and the 
average litter contained ten newborns. The newborn 
animals weighed 5.9120.08 g (Mean +. standard error). 
The sex of the newborns was not determined. After 
delivery, the newborns were kept in an incubator at 
36 "C and decapitated at the age of 6 hours. Immediately 
before sacrificing, blood was obtained from the cervical 
veins. After decapitation, the liver was excised and part 
of the right lobe was processed for electron microscopy. 
The rest of the liver was used for enzyme assays. 

Four hydrocortisone-treated animals and four 
controls from the same litters were killed at the age of 6 
hours. Hydrocortisone was administered subcutaneously 
in 0.1 m1 of a 1.2% solution of the compound in 0.9% 
NaCI. The animals were injected at birth (a dose of 200 
mg/kg). Equal number of controls were injected with 
0.9% NaCI. Four hydrocortisone-treated animals were 
also injected intraperitoneally with actinomycin in 0.1 














