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Preface

Enormous progress has been made during the past few years toward understanding
the growth regulation of human cancer. A remarkable synthesis of somewhat diverse
fields, including cell biology, endocrinology, molecular virology, and molecular ge-
netics, has provided confluent results that have enhanced understanding of fundamen-
tal events that control both neoplastic cell growth and the malignant process as
characterized by invasion and rnetastasis.

This volume represents critical contributions presented at the Ortho-UCLA Sym-
posium on Growth Regulation of Cancer held in Park City, Utah, January 17-23, 1987.
Presentations at this meeting were geared toward synthesizing the varied disciplines at
work in the study of growth regulation of cancer. Particular emphasis was placed on
the cellular and molecular viology of growth factors and their receptors, which con-
tribute to mitogenesis. Mechanisms of signal transduction by which those receptors
evoke phenotypic effects were also explored. Specific aspects of the malignant pro-
cess, including angiogenesis and critical host interactions regulating the metastatic
process, were also given substantial attention, as the communications between normal
and malignant tissue are critical for neoplastic progression. Other presentations de-
scribed the role of oncogenes in the malignant process, with particular attention to
those oncogenes that are, or interact with, growth factors and their receptors.

An alternative view of malignant progression reflects the loss of negative or repres-
sive influences. This area was also explored in depth, with major focus on the areas of
transforming growth factor beta and tumor necrosis factor and the interferons.

Finally, the role of steroid hormones as critical regulatory molecules of hormone-
dependent neoplasia was examined. Work was presented on systems stimulated by ste-
roids, as in human breast cancer, and systems in which steroid hormones function as
negative regulators of cell proliferation, as in the leukemias and lymphomas.

We wish to thank the Ortho Pharmaceutical Corporation for generous sponsorship
of this meeting. We also gratefully acknowledge gifts from Stuart Pharmaceuticals,
Division of ICI Americas. Inc.: Pfizer Central Research, Pfizer, Inc.; and Meloy
Laboratories. Additional financial support was received from USHHS grant R13
CA44065-01.

A special acknowledgment of appreciation goes to the members of the UCLA Sym-
posia staff, who provided major input into every aspect of the planning and imple-
mentation of this meeting, as well as the preparation of this volume. Robin Yeaton
provided coordination for every aspect of the meeting, with substantial help from Sara
Abelson, Ed Burgess, and Hank Harwood.

Marc E. Lippman
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arowth Regulation-of Human Breast
Carcinoma Occurs Through Regulated
Growth Factor Secretion

Wiarc E. Lippman, Robert B. Dickson, Edward P. Gelmann, Neal Rosen,
>ornelius Knabbe, Susan Bates, Diane Bronzert, Karen Huff, and
Attan Kasid

Jedical Breast Cancer Section, Medicine Branch, National Cancer Institute, Bethesda,
Waryland 20892

We describe studies on human breast cancer in which it is shown that specific
growth factors (IGF-I, TGFa, PDGF) are secreted by human breast cancer cells
and likely to be involved in tumor growth and progression. These activities are
regulated by estradiol in hormone-dependent breast cancer and secreted constitu-
tively by hormone-independent cells. These growth factor activities can induce
the growth of hormone-dependent cells in vivo in athymic nude mice. Hormone-
dependent breast cancer cells also secrete TGFS, a growth-inhibitory substance,
when treated with antiestrogens. TGFS functions as a negative autocrine growth
regulator and is responsible for some of the growth-inhibitory effects of
antiestrogens.

Key words: breast cancer, growth factors, estrogen, IGF-I, TGF, PDGF

Estrogens play a central role in growth regulation of both normal and neoplastic
reast tissue. At puberty and throughout menstrual life including pregnancy-lactation,
:strogen exerts mitogenic, anabolic, and secretory effects on mammary epithelium.
Estrogen treatment of males will induce breast development at any age. Breast cancer
sccurs in women who have never had functional ovaries with only 1% of the
frequency of that in women with intact ovaries. Thus estrogens play a critical role, at
ieast initially, in nearly all breast cancers. Metastatic breast cancer growth is strongly
regulated in about one-third of clinical cases by therapies which alter concentrations
or activities of estrogens [1]. This hormonal component of growth control appears to
be a remnant of the normal control of epithelial proliferation. While estrogen is a
proximate mitogen for either normal or malignant breast epithelium, the hypothala-
mus-pituitary axis is indirectly in control of ovarian estrogen secretion by virtue of
GnRH and gonadotropin stimulation [2]. In addition, the pituitary gland (or other
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