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Local and Systemic
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G rowth factors that are produced locally at the wound site and systemically from dis-
tant sources may elicit inhibitory or stimulatory responses depending on interactions
with other factors and the cellular environment into which they are liberated. Growth
factors released from macrophages, neutrophils, lymphocytes, platelets, and fibro-

blasts bind to target cells via specific cell-surface receptors inducing cells to migrate, divide, or pro-
duce other factors required for wound healing.' Structural similarities between cell receptors may
explain cross-reactivity between substances. Systemic growth factors, such as growth hormone and
local epidermal growth factor, fibroblast growth factor, platelet-derived growth factor, and trans-
forming growth factor 0 have all been shown to enhance wound healing. Further, growth factors
have been shown to have a distinct role in catabolic and malnourished patients as well as in patients
with cancer. Clinical trials with growth factors have demonstrated efficacy, and specific uses for
those particular factors may become an accepted mode of therapy producing important differences
in outcome.

	

(Arch Surg. 1993;128:1227-1233)
Advances during the last 10 years have con-
tributed to the exponential rise in our knowl-
edge of cellular biology, inflammation, and
tissue repair. It is important for surgeons
who deal with critically ill patients and their
wound healing potential to be aware of de-
velopments that may affect their ability to
treat patients. Therefore, this review pro-
vides an overview of growth factor mecha-
nism of action and current knowledge of
the more important factors, especially in
the surgical field.

As a class, growth factors represent a
system of signals that organize and coor-
dinate cellular proliferation. They are the
mediators of physiologic and pathologic cel-
lular growth and repair, including embryo-
genesis, wound healing, and carcinogen-
esis.' Most growth factors are large peptides
or glycoproteins secreted by many cell types
as a basal function or in response to a chal-
lenge, such as a wound or carcinogen. These
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peptides act in endocrine, autocrine, or para-
crine fashion.' A complex interrelation-
ship of feedback loops arises in the local
tissue environment, where growth factors
regulate themselves and each other during
tissue growth.'

Growth factors function by binding
to specific cell-surface receptors that are
composed of three distinct regions or do-
mains: an extracellular domain, which binds
to the growth factor ligand; a transmem-
brane domain; and an intracellular do-
main.' When the same ligand binds two
neighboring receptors, conformational
changes occur that are transmitted to the
intracellular domain and elicit a series of
cytoplasmic changes leading to the initia-
tion of nucleic acid transcription. In many
cases, these intracytoplasmic events are en-
acted through an enzyme, tyrosine kinase,
which phosphorylates cytoplasmic pro-
teins, some of which remain in the cyto-
plasm and some of which pass to the nucleus
where they cause gene activation.'

It is now recognized that some pep-
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