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Summary 

To address the need for a simple and reliable system for evaluating the effects of bioactive substances on decidualization of endo
metrial stromal cells, we designed and tested an 心沁y for measuring decidualization activity. With our 心沁y, it is easy to examine 
the effects of various bioactive substances on endometrial stromal decidualization. For example, as shown in this study, it is now 
clear that neither RANTES nor gonadotropin releasing hormone agonist has any effect on endometrial stromal decidualization. Our 
simple assay has also made it possible to evaluate individual stromal decidualization activities and the regulation of decidualiza
tion. 
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Introduction 

Remodeling of human endometrial tissues is regulated 
by proliferation and differentiation (or decidualization) of 
endometrial stromal cells (ESCs) although the regulatory 
mechanisms of stromal differentiation remain unclear. 
Both types of endometrial stromal cells, non-deciduali
zed and decidualized, produce various cytokines such as 
interleukin-I (IL-I) [ 1-3], transforming growth factor-13 
(TGF-13) [4-7], epidermal growth factor (EGF) [8-IOJ, 
and hepatocyte growth factor (HGF) [11, 121. These 
stromal cytokines are considered to regulate prolifera
tion, differentiation, and apoptotic suscept伽lity of endo
metrial epithelial cells, endometrial endothelial cell 
growth, and embryo implantation. However, direct evi
dence of these regulations has been minimal. Moreover, 
endometrial stromal cytokines are hypothesized to regu
late proliferation and differentiation of the endometrial 
stromal cells by themselves through autocrine mechani
sms, although such regulation also has seldom been 
reported. 

There have been several reports elucidating induction 
sy、tems of in vitro decidualization [13-20] because cul
turing of ESCs for a long time has been easy; however, 
only a few reports have described the effects of cytokines 
on in vitro decidualization [15, 19, 21-23]. There are a 
few reasons why cytokine effects on ESCs have rarely 
been investigated. It is difficult to obtain sufficient quan
tities of human ESCs for multiple culturing. It is difficult 
to count viable cell numbers of ESCs by "H-thymidine 
uptake procedure because of the contact inhibition cha
racter of ESCs. No simple relatively fast cell culture 
system for inducing endometrial stromal decidualization 
has been established. 

Recently identified cytokines such as interleukin 11 
(IL-I I) [24], leukemia inh巾itory factor (LIF) [25], and 
vascular endothelial cell growth factor (VEGF) [26] have 
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also been reported to be produced by ESCs, although the 
effects of these new cytokines on proliferation and diffe
rentiation of ESCs have not been elucidated. There has 
been a great need for a new simple assay system for eva
luating the effects of any bioactive substance on ESC 
decidualization. Therefore, we chose to undertake the 
design and testing of such an assay of in vitro deciduali
zation activity. We examine, here, the direct effects of 
RANTES, a T cell derived cytokine, which was reported 
to be elevated in the ascitic fluid of endometriotic 
patients [27], and the effects of a gonadotropin releasing 
hormone agonist (GnRHa), buserelin acetate, which is an 
antiendometriotic medicine. 

Material and Methods 

In vitro culture �l human endometrial stromal cell, 
ESCs used in this study were cultured in OPTI-MEM, 5% 

fetal calf serum (FCS), penicillin (100 U/ml), streptomycin 
(100 mg/ml) (all from GIBCO-BRL, Gaithersburg, MD, USA), 
and l 7B-estradiol (IO nM) (Sigma, St. Louis, MO, USA) 
Human ESCs were obtained with informed consent from 
patients whose uterus was being surgically excised due to 
uterine leiomyoma and the ESCs were cultured as follows. 
Endometrial tissues were cut into small fragments with scissors 
and incubated with a medium containing 0.1 % w/v collagenase 
(Wako-Chemicals, Tokyo, Japan) for 30 minutes at 37°C. The 
山gested tissues were then centrifuged at 1500 rpm for 6 
minutes at 4 °C. The cell pellets were resuspended in the estra
diol-containing medium, filtered with a 40-µm nylon mesh filter 
to remove epithelial cells, and then cultured. Non-adherent cells 
were removed by several intensive washings over 2 weeks. 
Finally more than 98% of the residual adherent cells were iden
tified as vimentin-positive ESCs. Those cells were used for the 
in vitro decidualization experiments. 

In vitro decidualization of human endometrial strumal cell.1 
ESCs were detached in 0.25% trypsin/I mM EDTA (GIBCO

ERL) and cultured until confluence in 96-well culture plates. To 
induce in vitro decidualization, the cells were then cultured with 
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