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Tamoxifen Resistance and Crosstalk of
Signal Transduction in Breast Cancer
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Abstract: In the hormonal therapy of breast can-
cer, tamoxifen is currently the standard treatment
for estrogen receptor (ER)-positive patients. A
response to tamoxifen has been reported in only
2/3 of patients treated with tamoxifen, with the
other 1/3 regarded as tamoxifen resistant. In addi-
tion, this resistance could play a significant role in
the recurrence or metastasis of breast cancer.
Overcoming tamoxifen resistance would be an
important advance in the conguest of breast can-
cer. With the recent rapid development of molecu-
lar biology, various pathways in signal transduction
are known to be related with tamoxifen resistance,
and crosstalk between the ER and growth factor
receptor (GFR) pathways has been reported as the

main mechanism in the development of tamoxifen
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resistance. In this paper, the crosstalk between the
ER and GFR pathways has been summarized with
respect to the signal transduction of cancer cells,
and this concept could be useful in overcoming
tamoxifen resistance due to the blocking of multiple
pathways with new targeted agents.

(J Breast Cancer 2005;8: 04-09)
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Fig 1. The action mechanisms of estrogen and estrogen receptor(ER) in ER-positive
breast cell. Red arrows means the crosstalk between ER pathway (black solid arrows)
and cell membrane receptor pathways (black dotted arrows). Estrogen acts mainly on
ER pathway, but crosstalk can occur between the pathways of growth factor receptor

and ER.
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Fig 2. Signal transduction pathways of growth factors. Red arrows means
the crosstalk between growth factor receptor pathways (black solid
arrows) and ER pathway (black dotted arrow). Growth factors act on their
receptor for cell growth, however the signal transduction can activate ER

pathway without estrogen.
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Fig 3. In tamoxifen-resistant breast cancer cell, growth factor pathways
play a dominant role in signal transduction for cell growth. Multiple
inhibitors in these pathways of signal transduction are required to over-
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