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thesis of new matrix material (16). These factors may also induce
cell proliferation and migration (12,15,16). Extracellular matrix com-
ponents, proteases, and soluble paracrine factors are produced within
the developing tissue, Thus, the cooperation of neighboring cells is
an important factor for undisturbed organ development (3).

Bearing in mind the tremendous influence of intercellular com-
munication {4,8,14) and the necessity of extracellular matrix com-
pounds (6,13) for the development of typical cellular functions we
sought a suitable tissue culture system for our investigations on the
mechanisms of gastric nucosa development. As a {irst step, the ap-
plication of proteases was avoided for the preparation of the tissue
samples. The microsurgical preparation methed retained the complex
spatial tissue composition. Extracellular matrix and cell-to-cell con-
tacts remained unchanged.

However, the production of highly aggressive, destructive mole-
cules by some of the epithelial cells seriously interfered with the
preservation of an intact tissue under stationary culture conditions,
Rising concentrations of HCL and proteolytic enzymes in the culture
medium caused severe damage even when the medium was changed
daily (Fig. 3 «a). This situation demanded a precise contral of the
culture environment. Therefore, a perfusion culture system was used
which allowed for a conlinuous medium exchange over prolonged
culture periods (11). The continuous elimination of harmful metab-
olites and secretory products resulted in unequaled tissue preser-
vation. The tissue pieces were permanently supplied with fresh me-
dium of defined composition of nutrients and oxygen. Using this
system, the morphology of the culiured stomach pieces remained
unchanged even after 5 d of culture.

A further important requirement for the investigalion of the fune-
tion of soluble growth and differentiation factors is a serum-free cul-
ture system. As shown previousty, the perfusion culture system allows
for the complete avoidance of serum supplementation of the medium
(10). Soluble mitogens and morphogens now can he analyzed without
interference caused by unknown serum components. Gastric tissue
cultured without serum showed no necrotic lesions. Even the char-
acteristic cellular function could be preserved when the tissue was
supplied with basic medium alone. Pedusion-cultured epithelial
cells secreted mucus over the whole culture period. At the morpho-
togical level, beginning maturation of the mucoid cells was indicated
by the appearance of dark-staining granules.

The organotypic tissue culiure model presented herein offers new
opportunities for the investigation of the maturation of the gastric
mucosa under defined and stahle culture conditions. The influence
of soluble differentiation factors and nutritional components on gas-
tric maturation now can be investigated with this system. As in the
developing organ, interactions between the different cellular tissue
components and the supportive function of the organ-specific extra-
cellular matrix can take place.
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