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Modulatory Effect of Diethylstilbestrol on CD29-Mediated Cell-cell Adhesion
in Monocytic U937 Cells

Byung Hun Kim and Jae Youl Cho”
School of Bioscience and Biotechnology, Kangwon National University, Chuncheon 200-701, Korea

Abstract — Diethylstilbestrol (DESB) is a synthetic estrogen not only that routinely prescribed, but also that known to be
a teratogen. In this study, we found a novel pharmacological feature that DESB is able to positively modulate CD29 (31-
integrin) function. Thus, DESB up-regulated homotypic cell-cell adhesion of monocytic U937 cells mediated by CD29. How-
ever, DESB did not increase the surface level of CD29 and its binding activity to ligand (fibronectin), according to flow cyto-
metric analysis and cell-fibronectin adhesion assay. Instead, the DESB-mediated up-regulation of cell-cell adhesion was
blocked by several signaling enzyme inhibitors. Treatment of U0126 [an extracellular signal-regulated kinase (ERK) inhib-
itor], SB20358 (a p38 inhibitor) or Rp-8-pCPT-cGMP (a protein kinase G inhibitor) clearly inhibited DESB-mediated up-reg-
ulation of cell-cell adhesion induced by CD29. However, estrogen receptor antagonist ICI 182,780 failed to abrogate DESB
effect. Therefore, our data suggest that DESB may up-regulate CD29-mediated cell-cell adhesion via modulating intra-
cellular signaling enzymes such as ERK, PKG, and p38, independent of estrogen receptor function.
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Fig. 1 - Effect of DESB on the cell viability of U937 cells. U937 cells
(1% 108 cells/ml) were incubated with DESB for 3 h and cell
viability was determined by MTT assay as described in

Materials and Method. Data represent mean+SEM of
three independent observations performed in triplicate.
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Fig. 3 — Effect of DESB on U937 cell-fibronectin adhesion. U937
cells (1x10% cells/mi) pre-treated with DESB for 30 min
were incubated on fibronectin-coated plate for 3h.
Attached cells were determined by crystal violet (0.1%)
as described in Materials and Methods. Data represent
mean+SEM of three independent observations performed
in triplicate. *: p<0.05 and **: p<0.01 compared to
fibronectin alone.
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Fig. 2 - Effect of DESB on U937 cell-cell adhesion induced by CD29 function-activating antibody (MEM101A). (A) U937 cells (1%x10% cells/
ml) incubated with DESB for 30 min were treated with MEM101A (0.25 ug/ml). After 1h, the photographs were taken. (B)
Quantitative cell-cell adhesion was performed by a method as described in Materials and Methods. Data represent mean=SEM of
three independent observations performed in triplicate. ##: p<0.01 compared to normal culture condition, **: p<0.01 compared to

MEM101A.
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Fig. 4 - Effect of DESB on expression of the cell surface molecules. (A and B) U937cells (1><106 cells/ml) were treated with DESB for 1 h
and stained with various antibodies [MEM101A (1 pg/ml) for CD29, and CLB-LFA-1 (1 pg/ml) for CD18] in the ice for 45 min. Cell
surface molecules were analyzed by flow cytometry, as described in Materials and Methods. Data represent mean+SEM of three
independent observations performed in triplicate.
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Fig. 5 — Effect of signaling enzyme inhibitors on the up-regulation of MEM101A-mediated cell-cell adhesion by DESB. (A) U937 cells
(1x10° cells/ml) pretreated with U0126 (an ERK 1/2 inhibitor, 50 uM), Rp-8-pCPT-cGMP (a PKG inhibitor, 10 uM), SB203580 (a p38
inhibitor, 25 uM) or SP600125 (a JNK inhibitor, 10 uM) were incubated with DESB and MEM101A (0.25 pg/ml) for 30 min. The
images of the cells in culture were obtained using an inverted phase contrast microscope attached to a video camera. (B) Quantitative
determination of cell-cell adhesion was obtained by quantitative cell-cell adhesion assay as described in Materials and Methods. Data
represent mean+=SEM of three independent observations performed in triplicate. #: p<0.05 and ##: p<0.01 compared to
DESB+MEMI101A.
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Fig. 6 — Effect of ICI 182780, an estrogen receptor antagonist, on up-regulation of MEM101A-induced cell aggregation by DESB. (A) U937 cells
(1x10° cells/ml) pretreated with ICI 182780 were incubated with DESB and MEM101A (0.25 ug/m/) for 30 min. The images of the
cells in culture were obtained using an inverted phase contrast microscope attached to a video camera. (B) Quantitative determination
of cell-cell adhesion was obtained by quantitative cell-cell adhesion assay as described in Materials and Methods. Data represent
mean+SEM of three independent observations performed in triplicate. *: p0.05 and **: p<0.01 compared to MEM101A.
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