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Everyone ages, and not always gracefully. Thus, there has
been tremendous interest in understanding the basic molecu-
lar and cellular cues involved in aging, with the attendant
hope that this knowledge will lead to innovative ways to
maintain and promote quality of life in our later years.

There is strong scientific evidence to support the central
importance of the insulin-like growth factor (IGF) system
incellularaging (/). IGFs are potent anabolic agents, struc-
turally related to insulin, which bind to specific membrane
receptors and influence a variety of normal growth pro-
cesses. Indeed, the IGFs have an established role in
many of the organ-specific areas where age-related changes
are prominent, i.e., bone, muscle, and skin. Unlike insulin,
these peptides associate with special binding proteins
(IGFBPs) that can modulate IGF action in diverse and
distinctive ways that we are only beginning to appreciate.
The presentations in this session are directed towards
understanding IGF receptor and IGFBP action, and their
implications for cellular aging.

The IGF-I receptor has long been known as mediator of
the mitogenic effects of the IGFs in vivo and in vitro (2,3).
Recent studies have uncovered important additional prop-
erties of the activated IGF-I receptor. Thus, not only is the
IGF-I receptor required for optimal cell growth, it is also
instrumental in preventing cell death via apoptosis (4-6).
Furthermore, the IGF-I receptor is required in several cell
types for the establishment and maintenance of the trans-
formed phenotype (7). These three functions of the IGF-I
receptor—mitogenesis, inhibition of apoptosis, and trans-
formation—map to separate domains of the receptor (8,9),
and it will be necessary to assess the possible differential
alterations with aging.

IGF action is also modulated by a family of six (or more)
IGFBPs, and altered IGFBP availability is associated with
altered cell growth. However, the exact physiological
function of the different IGFBPs is unclear at the present
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time (/0,11). High affinity IGFBP binding of IGF can
sequester the peptide, thereby preventing its interaction
with receptor. In some cases IGFBPs actually serve to
enhance IGF bioeffectiveness, and may also possess intrin-
sic biological activity independent of IGF binding.
Because of these qualities, several studies have suggested
arole for the different IGFBPs in cellular senescence.

Goldstein and colleagues were among the pioneers in
establishing the link between aging in vivo and prolifera-
tive potential of cells in culture (/2). The prominent char-
acteristic of senescent human fibroblasts, whether derived
from aged donors or by passage in vitro, was decreased
response to peptide mitogens, including IGFs. For IGF,
there was no significant alteration in number of receptor
sites or binding affinity to account for this decreased
responsiveness (13,14). However, conditioned medium lev-
els of IGFBP-3 were found to be significantly increased (15).
Under normal circumstances, IGFBP-3 secreted into the
microenvironment could play a key role in maintaining
IGF-I receptor availability and ensuring continued cell
response to an essential growth factor (/6). Relative over-
expression or oversecretion of IGFBP-3in aging may result
initbeing a negative regulatory factor for cell growth. This
could be achieved by IGFBP-3 sequestering IGF and/or
by apparent IGF-independent inhibitory effects sometimes
seen with IGFBP-3 overexpression (7). Since IGFBP-3 mRNA
was found to be among the overexpressed gene sequences
in a senescent cell cDNA library (/8), an increase in
IGFBP-3 may genetically program replicative arrest.

Using a subtractive cDNA cloning approach, Buckbinder
etal. (19) have recently identified IGFBP-3 as a novel tar-
get of the tumor suppressor gene p53. This was of particu-
lar interest to the aging story since it has been shown that
P53 and the retinoblastoma susceptibility gene product Rb
participate in the development of fibroblast senescence
(20). Indeed, fibroblast lifespan can be significantly
increased by treatment with antisense oligonucleotides to
p53 and Rb, or by expression of a dominant-negative p53
mutant (2/,22). Although demonstration of transcriptional
activation of the IGFBP-3 gene by p353 and consequent
secretion of a bioactive protein suggests an important role
for IGFBP-3 in p53’s regulation of cell growth, it remains
to be determined whether IGFBP-3 is an effector through
which p53 confers senescence.
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Obviously, investigations into these and other aspects

of IGF cellular physiology have only just begun. Knowl-
edge of the regulation and actions of IGF receptors and the
IGFBPs will have clear implications for our understand-
ing of the role of IGF in aging. Moreover, with increasing
availability of recombinant proteins, antibodies, and other
genetic tools related to various components of the IGF sys-
tem, this information may have important therapeutic value
in geriatric medicine.
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