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Summary. The lysosomal glucosidase activities and 
glycogen degradation in newborn rat liver were studied 
by using biochemical assays, electron microscopy and 
quantitative morphometry. Glycogen-hydrolyzing, 
maltose-hydrolyzing and isomaltose-hydrolyzing 
activities were low at birth but increased afterwards. At 
the age of 6 hours they were markedly elevated. 
Actinomycin prevented the development of glucosidase 
activities indicating that these depend on protein 
synthesis. Parenteral glucose inhibited all three 
activities. This was apparently due to the abolition of 
normal postnatal hypoglycemia and the need for blood 
glucose. Cyclic AMP increased the glycogen-hydro- 
lyzing but not the maltose-hydrolyzing activity. 
Propranolol inhibited the glycogen-hydrolyzing but not 
the maltose-hydrolyzing activity. The observations of 
this study provide further support for the hypothesis 
made by previous investigators that these activities are 
due to different enzymes. 
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Introduction 

The lysosomes which are present in liver are known 
to contain hydrolases with specificities directed toward 
poly- and oligosaccharides. Previous investigators 
showed that the lysosomal enzyme activities of acid 
alpha 1,4 exopolyglucosidase (acid amyloglucosidase), 
acid alpha 1,4 glucosidase (acid maltase) and acid alpha 
1,6 glucosidase (acid isomaltase) are able to catalyze the 
total hydrolysis of glycogen to glucose. These 
glucosidase activities are missing in the liver of patients 
with type I1 glycogenosis (Pompe's disease). Electron 
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micrographs of hepatocytes from such patients show that 
a large amount of undegraded glycogen is present inside 
the lysosomes (Hers, 1963; Lejeune et al., 1963; 
Rosenfeld, 1964; Illingworth-Brown et al., 1970; Jeffrey 
et al., 1970; Fuller et al., 1995). The presence of 
different enzymes having these activities was suggested 
by Lundquist (1985), Skoglund et al. (1987) and 
Kotoulas et al. (1991). 

Inhibition of the glycogen-hydrolyzing activity of 
acid glucosidase (acid amyloglucosidase) in the rat liver 
and accumulation of undigested glycogen in the 
lysosomes of hepatocytes, were experimentally produced 
by a number of substances including glucose, 
ergotamine, propranolol, actinomycin D and insulin 
(Dallner et al., 1966; Kotoulas et al., 1971, 1991; 
Kotoulas, 1981, 1988; Skoglund et al., 1987; Kalamidas 
et al. 1994). Increase in this activity and accelerated 
mobilization of lysosomal glycogen, were produced by 
glucagon, cyclic AMP or caffeine (Kotoulas 1984, 1986; 
Kotoulas et al., 1991; Kalamidas et al., 1994). 

In this paper, previous studies on the changes of 
glycogen-hydrolyzing activity of acid glucosidase (acid 
amyloglucosidase) in the newborn rat liver, were 
extended to include maltose-hydrolyzing activity (acid 
maltase) and isomaltose-hydrolyzing activity (acid 
isomaltase). 

Materials and methods 

Chemicals 

Glycogen, Lot 126F-3846, Maltose, Lot 46F-0101, 
Isomaltose, Lot 127F-4011, Actinomycin D, Lot 62C- 
3400, Adenosine 3',5'-cyclic monophosphate (CAMP), 
Lot 29F-7030, and the reagents for determining glucose 
and cyclic AMP-dependent protein kinase were obtained 
from Sigma. Propranolol hydrochloride (Inderal), Lot 
PL2915062 was from Imperial Chemical Industries. D- 
glucose was obtained from Serva. Reagents for electron 
microscopy were obtained as before (Kalamidas et al., 
















