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Summary. Primary mesangial cells (rat) from mono- 
layer cultures of the 6th to 12th passage and permanent 
SV40 Mesl3 cells were grown at high density in 
organoid culture at the mediumlair interphase. After 
adaptation to the in vitro conditions, both mesangial cell 
types developed after 7 days a synthesis apparatus 
(endoplasmic reticulum, Golgi apparatus) and produced 
matrix which consisted of Lamina densa-like material, 
collagenous fibrils and filaments. Unspecific contacts, 
gap junctions and adhesion belts could be demonstrated 
in the contact areas. Additionally, some cells exhibited 
thick bundles of actin filaments. A close resemblance of 
the mesangial cells in high density culture to those in 
vivo can, therefore, be stated. Hence, they differentiated 
with regard to their matrix formation, contraction and 
contact behaviour and can therefore be used for 
experimental studies within a short culture period of 7 
days. Cell aggregates i n  monolayer culture and in 
cultures in collagen gels had not differentiated at this 
stage. 
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Introduction 

The low density of mesangial cells and their diffuse 
distribution in the glomeruli of the kidney complicate the 
demonstration and evaluation of their function and 
behaviour. The in vitro technique and its possibility to 
grow pure cell types is especially suited to overcome 
these problems. Therefore, in vitro techniques were also 
developed for the investigation of mesangial cells. These 
included primary cultures of different species as well as 
permanent, i.e. transformed, cell types (Foidart et al., 
1979, 1980; Striker et al., 1980; Kreisburg and 
Karnovsky, 1983; Striker and Striker, 1985; Lovett and 
Sterzel, 1986; Davies, 1994). Analysing the literature it 
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can even be claimed that a great part of our knowledge 
about the function of the mesangial cells under normal 
and pathological conditions is based on investigations 
using mesangial cell cultures. 

Mesangial cells have so far been grown 
predominantly in monolayer cultures at low density. 
After a certain period, however, aggregates are formed in 
which multilayered cellular units develop in some areas 
(Sterzel et al., 1986; Abrass et al., 1995; Glass et al., 
1996; Kitamura et al., 1996). All cell types are at risk of 
being dedifferentiated during cultivation. Variations of 
the medium, addition of factors and hormones have been 
used to guarantee a sufficient degree of differentiation of 
mesangial cells. Two techniques that are able to 
stimulate differentiation in other cell types have 
obviously not yet been discussed: (1) cultivation at high 
cell density (high density, micromass or organoid 
cultures); and (2) cultivation in gels of matrix 
components (Zimmermann, 1987; Karst and Merker, 
1988; Lilja et al., 1988; Zimmermann et al., 1992; 
Shakibaei, 1998). The functions of mesangial cells that 
are necessary for a high degree of differentiation are 
based on the capability to contract, to form matrix, to 
synthesize numerous mediators and factors, to respond 
to these (autocrine) or other substances (para- and 
endocrine), to phagocytose blood components and to 
establish a mechanical and electrical connection between 
the juxtaglomerular apparatus and the glomerular 
capillaries via specific cell contacts (Michael et al., 
1980; Kreisberg et al., 1985; Schlondorff, 1987, 1996; 
Hawkins et al., 1989; Men6 et al., 1989; Kriz et al., 
1990; Kashgarian and Sterzel, 1992; Veis, 1993). 
Electron microscopic investigations are suitable to 
demonstrate and evaluate contraction by the 
demonstration of actin filaments, the synthesis of matrix 
and other compounds by the occurrence of the 
appropriate cell organelles (smooth and rough 
endoplasmic recticulum, Golgi apparatus, specific 
secretion granules) and the occurrence of matrix 
structures between the cells, phagocytosis by the 
demonstration of endocytotic processes and phagolyso- 
somes, and electrical and mechanical communications 
by the occurrence of gap junctions and adhesion 
























