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Summary. The effects of cadmium exposure on the and Lucis, 1972; Webb, 1972; Whanger, 1973; Cook et 
protein secretory functions of cultured neonatal rat al., 1974; Colucci et al., 1975; Hoffmann et al., 1975; 
hepatocytes were analyzed by both two-dimensional Faeder et al., 1977). Also the establishment of 
polyacrylamide gel electrophoresis (2D-PAGE) and techniques of hepatocyte isolation and culture has made 
electron microscopy. ["SIMethionine-labelled protein possible various progressions in cadmium toxicity 
secretion was significantly depressed by cadmium studies, since these cultured cells can maintain structural 
exposure in a dose-dependent manner (1, 10 and and functional integrity of the intact liver for several days 
100pM). Protein secretory patterns resolved by (Stacey and Klaassen, 1981; Santone and Acosta, 1982; 
2D-PAGE and analyzed by autoradiography showed Miiller and Ohnesorge, 1984; Sorensen and Acosta, 
that besides albumin and transferrin, three polypeptide 1984). However, these cultured hepatocytes are always 
spots decreased their radiolabelling intensities, derived from adult animals, and no attempts have been 
whereas four spots appeared due to cadmium exposure. made on neonatal ones. 
Ultrastructural alterations in cultured neonatal rat Recently, Mitane et al. (1987a.b) have showed that 
hepatocytes induced by cadmium exposure were cadmium causes an inhibition of protein secretion in 
characterized by condensation of the nuclear chromatin, cultured adult rat hepatocytes. However, no biochemical 
appearance of intra-nuclear inclusions, decrease in studies have been concerned with the qualitative changes 
number of microvilli, increase in number of intra- in protein secretions of cultured rat hepatocytes due to 
mitochondrial granules and transformation of rough cadmium exposure. Two-dimensional polyacrylamide 
endoplasmic reticulum to cytoplasmic vesicles in a dose- gel electrophoresis (2D-PAGE) is one of the most 
dependent manner. Both biochemical and effective analyses to estimate the whole feature of 
ultrastructural findings indicate that cadmium adversely protein secretion patterns of various organs (O'Farrell, 
affects the protein secretory functions of cultured 1975). 
neonatal rat hepatocytes. In the present study, effects of cadmium on the 

pattern of ["Slmethionine-labelled proteins secreted 
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Electron microscopy, Hepatocyte were analyzed by 2D-PAGE and autoradiography. In 

addition, ultrastructural observations of cadmium- 

Introduction exposed cultured neonatal rat hepatocytes were done to 
correlate with cadmium toxicity in protein secretory 
functions. Environmental pollutions derived from cadmium are 

one of the serious problems in our daily life. It has been Materials and methods known that cadmium accumulates preferentially in the 
liver and causes dysfunctions of this organ (Flick et al.. preparation and culture of neonatal rat hepatoCvteS 1971; Friberg et al., 1974; Din and Frazier, 1983). A 
number of biochemical studies have investigated the Isolated rat hepatocytes were prepared from he~a to tox ic i t~  of cadmium in in vivoex~eriment (Shaikh neonatal male Wistar (0 days old) by the collagenase 
Offprint requests to: Prof. Sunao Fujimoto, Department of Anatomy, shaking methods (Howard and Pesch, 1968) with some 
University of Occupational and Environmental Health, School of modifications. Livers were removed and placed in 
Medicine, Yahatanishi-ku, Kitakyushu 807, Japan Ca2+-free Hanks' Balanced Salt Solution (HBSS; Sigma, 














