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= Abstract =

In order to study the implantation mechanism various methods for culture of endometrial cells
in vitro have been attempted. However, a disadvantage is that primary cultures of stromal and
epithelial cells do not have the ability to differentiate, and therefore cannot be reproduced in the
same manner as in vivo endometrium. The object of this study is to establish a three dimensional
culture of endometrial cells which are both morphologically and functionally identical to in vivo
endometrium. Endometrial tissues obtained after hysterectomies were cut into thin slices and
treated with collagenase and trypsin-EDTA. The stromal cells and the epithelial cells were
separated by centrifugation and cultured for 24 hours in DMEM media containing 10% FCS, 100
nM progesterone, and 1 nM estradiol. The cultured stromal cells were mixed with collagen gel
and solidified, after which it was covered with matrigel. Epithelial cells were inoculated on the
top and then cultured for 3 days. The three dimensionally cultured endometrial cells were stained
for integrin a1, o4, B3, and cyclooxygenase-1, -2 by immunohistochemistry, which all showed
strong expression. The cultured epithelial cells showed the formation of microvilli, tight junctions
and pinopodes by electron microscopy. Studies are currently under way utilizing this three
dimensional culture model to ascertain the interaction between the embryo and human
endometrial cells at the time of implantation, and it is thought that further studies into a new
culture environment which would allow longer periods of culture will be necessary.
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Fig. 1 (A) Light micrograph of cultured endometial cells. An epithelial cells (Ep) are placed on the top of col-
lagen gel embedding stromal cells (St). (B~ G) Transmission electron micrographs of cultured endometrial cells.
(B~D) The epithelial cells show microvilli (Mv) on the surface and apical tight junctions (open arrowheads)
between the epithelial cells. Some epithelial demonstrate protrusions at the basal surface (close arrowheads). (E
~G) The cultured epithelial cells are polarized to columnar cells with basally located nuclei (N) and mi-
tochondria (M). The granules located in a row between the nucleus and the apical membrane of an epithelial
cell. The junctions of epithelial cells are comprised of apical tight junctions (open arrowheads) and rivet-like
desmosomes (close arrowhead). (A, X400; B, E, X4,000; C, D, G, X30,000; F, X12,000)
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Fig. 2. Scanning electron micrographs of cultured epithelial cells. (A) The collagen lattices are placed un-
derneath the cultured epithelial cells and they attach each other. (B) Some epithelial cells protrude a pinopode
(close arrowhead). (C~D) The surface of epithelial cells is covered abundantly with microvilli and some cells
are ciliated. Some cells show granule-like protrusions. (A, X2,000; B, C, X5,000; D, X10,000)
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Fig. 3. Light micrographs of immunohistochemically stained cultured cells. (A) Positive cytokeratin staining
concentrated at monolayered cells on the top of 3-dimension cultures confirms the epithelial origin of these cells.
(B) Positive integrin ol staining (close arrowheads) demonstrates at the epithelial cells. Some stromal cells
show positive integrin o1 staining (open arrowhead). (C) Positive integrin B3 staining (close arrowheads) de-
monstrates at the epithelial cells. Some stromal cells show positive integrin B3 staining (open arrowhead). (D)
Integrin a4 dose not show at the cultured cells. (E~F) Both epithelial and stromal cells show positive COX-1

and -2 staning. (A~F, X1,000)
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