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Summary. Hepatic stellate cell (also referred to as Ito 
cell, fat-storing cell, perisinusoidal cell, lipocyte) is one 
of the sinusoid-constituent cells that play multiple roles 
in liver pathophysiology. Although identification of the 
stellate cell had taken about 100 years because of the 
misconception caused by the discoverer von Kupffer, 
Wake made a great contribution to the "re"discovery of 
the cell in 1971. Establishment of the isolation of hepatic 
non-parenchymal cells from rats by Knook has made it 
possible to uncover the metabolic function of individual 
cells. Now, the stellate cell function is expanding from a 
retinol (fat)-storing site to a center of extracellular 
matrix metabolism and mediator production in the liver. 
Function as a liver specific pericyte has also been 
elucidated. Transition of the stellate cells from the 
vitamin A-storing phenotype to "activated" or 
"myofibroblastic" cells that produce a large amount of 
type 1 collagen and transfonning growth factor P triggers 
the progress of liver fibrosis in the course of hepatic 
inflamrnation. Comrnunication of the stellate cells with 
the other hepatic constituent cells and invading 
inflammatory cells is also an important factor that 
regulates the local pathological reaction. Analysis of 
cellular and molecular aspects of the stellate cell 
activation would lead to the establishment of a novel 
therapeutic strategy against the progress of liver fibrosis 
in human liver disease. 
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History of the stellate cells 

In 1876, the stellate cells ("Sternzellen") in the liver 
were first described by an anatomist von Kupffer, who 
was interested in the development of neme fiber in the 
liver (Kupffer, 1876). By using a gold chloride method, 
he found black star-shaped cells in the liver lobule, 
which were located perisinusoidally, always attached to 
the sinusoids and to the parenchymal cells. However, in 
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1898, von Kupffer changed his opinion incorrectly and 
suggested that the gold chloride reactive Sternzellen 
were endothelial cells of the sinusoids with phagocytic 
activity (Kupffer, 1898). This misconception has led to a 
great confusion in the liver histology until Wake re- 
discovered the cells in 1971 (Wake, 1971). Wake, by 
employing gold impregnation method, the silver 
impregnation method, fluorescence, and electron 
microscopy, revealed that the Sternzellen first described 
by von Kupffer are quite different from the phagocytic 
liver endothalial cells and macrophages (Kupffer cells), 
and are identical to the "fat-storing cells" described by 
Ito in 1951 (Ito and Nemoto, 1952) and also to 
"interstitial cells" described by Suzuki (1958) (Suzuki, 
1958). Now, al1 pericytes, fat-storing cells, interstitial 
cells, perisinusoidal cells, lipocytes, Ito cells, and 
vitarnin A-storing cells are recognized to be identical to 
the stellate cells (Wake, 1980). 

Anatomy of the stellate cells 

The stellate cells are located in the space of Disse in 
close contact with hepatocytes and sinusoidal endothelial 
cells (Wake, 1980, 1988; Wake et al., 1991). Their three- 
dimensional structures consist of a cell body with 
prorninent lipid particles and severa1 dendritic processes. 
The most conspicuous feature of the stellate cells is the 
presence of lipid droplets in the cytoplasm. The diarneter 
of lipid droplets in rats is about 2 pm. There are two 
types of lipid droplets: membrane-bound and non- 
membrane-bound (Wake, 1980). The former are smaller 
than the latter in size. These lipid droplets are importmt 
in the hepatic storage of retinyl esters. A well-developed 
granular endoplasmic reticulum and Golgi complex have 
often been reported in stellate cells, and suggest an 
active protein synthesis and secretion from the cells. 
Cytoplasmic matrix is rich in microtubles and 
intermediate (10 nm) filaments. The stellate cells 
produce severa1 types of cytoskeletal proteins such as 
desmin, vimentin, actin and tubulin. Mitochondria of the 
stellate cells are smaller in size and number than those of 
parenchymal cells (Wake, 1980). There are two different 
types of processes, the perisinusoidal (subendothelial) 
and the interhepatocellular processes (Wake, 1988). The 
perisinusoidal processes branch out from the cell body 


























