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Understanding Fetoplacental Growth Through Transgenic

IGF Models

A review of: Crossey PA, Pillai CC, Miell JP 2002 Altered placental development and intrauterine growth restriction in
IGF binding protein-1 transgenic mice. J Clin Invest 110:411-418

ecent UNICEF sratistics indicate
that 14% of newborns worldwide
weigh less than 2.5 kilograms at birth,
and it is thought that this may well be
an underestimate due to the lack of
birth weight data in developing coun-
tries. Of this group of small for gesta-
tional age infants, 70—80% display an
asymmetrical fetal growth restriction
(FGR), generally a result of placental
insufficiency. Interest in the develop-
ment of these FGR fetuses has been
enhanced by retrospective human clin-
ical studies that suggest consequences
into adult life, including a higher inci-
dence of hypertension and diabetes,
presumably as a result of impaired ox-
ygen and nutrient transport in utero
(1). The insulin-like growth factors,
IGF-I and IGF-II, and the interactions
with their binding proteins (IGFBPs)
play important roles in regulating pla-
cental and fetal development (2). Re-
cently, the role of IGFBP-1 in the de-
velopment of the placenta and its
pathological role in preeclampsia has
been examined in a mouse model of
decidual IGFBP-1 overexpression (3).
An important aspect of early placen-
tal development is trophoblast invasion
and its regulation by IGFBP-1. The
overexpression of decidual IGFBP-1 in
the report of Crossey et al. (2002)
confirms that IGFBP-1 has marked ef-
fects early in pregnancy (3). Early def-
icits in fetal growth are overcome as
gestation advances, occurring as pla-
cental weights increase. Increased pla-
cental weights, however, do not result
in fetal weights greater than control
fetuses at el7.5, suggesting possible
alterations in placenta metabolism and
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function. Potential interactions be-
tween decidual IGFBP-1 overexpres-
sion and IGF-I and IGF-Type I recep-
tor expression await further study.

While overexpression studies pro-
vide insight into tissue-specific activ-
ities, comparisons made to human
disease states such as pre-eclampsia
must carefully consider the pathol-
ogy of that disease. For example, in
the report of Crossey et al. (2002), it
is suggested that elevated IGFBP-1
levels play a pathological role in the
development of pre-eclampsia (3).
However, a recent study highlighted
that term pre-eclamptic basal plate
decidua contains significantly less
IGFBP-1 mRNA (4), suggesting that
reported increases in maternal circu-
lating concentrations of IGFBP-1 in
late-gestational pre-eclampsia are not
of decidual origin. Furthermore, low
levels of IGFBP-1 have been sug-
gested to predict the onset of pre-
eclampsia as early as week 16 of
human pregnancy (5).

In addition, possible species differ-
ences need to be taken into account. In
primates, decidual IGFBP-1 expres-
sion is normally high in early preg-
nancy, regulating the actions of tro-
phoblastic IGF-II at the fetomaternal
interface during implantation and pla-
cental development. However, decid-
ual expression of the IGFBPs is absent
in rodents, and expression is limited to
the myometrium. IGFBP-1-like ac-
tions observed in rodent pregnancy
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have been attributed to decidual «,-
macroglobulin, which can also bind
IGFs (6).

Discrepancies which exist between
data from human pregnancies and
those derived from transgenic animal
models highlight the difficulty in ex-
trapolating between species in terms of
explaining aspects of FGR and pre-
eclampsia. However, these models do
provide an excellent starting point
from which to study the role peptides
play in specific components of placen-
tal invasion and function, and their role
in the cascade of events that finally
results in disease.
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