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circulante que se encontraron en las adolescentes embarazadas podrian estar reflejando
anormalidades en la fisiologia normal del eje GH/IGF-I, cuyos efectos sobre el crecimiento fetal

no estdn completamente dilucidados.
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The insulin-like growth factor-I (IGF-1}) is believed
to mediate many of the anabolic and mitocgenic
actions of growth hormone (GH)(1). IGF-l serum
level is stable during the day due mainly to the
complexing with a family of IGF-binding proteins
(IGFBPs). Of the six knowrrtigh- affinity binding
proteins, IGFBP-3 is normally the major serum
carrier of IGF-Iin the form of a large ternary complex
(150kDa) together with an acid-labile subunit (2).
Both acid-labile subunit and IGFBP-3 arg GH
dependent. Limited proteolysis by a variety of serine
proteases now appears to be a fundamental
mechanism in regulating the bioavailability of IGF-
I, both in the bloodstream and at the cellular level (3).

The changes in IGF-| levels throughout life are
similar to those of GH. With the onset of puberty
there is a two- to three-fold rise in serum IGF-|
concentrations, followed by a decline such that
average adult levels are reached by the twenties
(4). Similar to IGF-I but less age-dependent, serum
IGFBP-3 levels rise to a peak during puberty and
then slowly decline during adulthood (5). During
pregnancy there is a continuous rise in maternal
serum IGF-| levels resulting in a two- to three-fold
elevation during the last trimester, in spite of the
attenuation of pituitary GH release (6). The
responsible factors for this increase are not clearly
understood, but the GH family of hormones
secreted by the placenta have been postulated as
possible modulators of IGF-| levels during
pregnancy (7).

Pregnancy during adolescence is associated with
low birth weight and increasing morbidity and
mortality rates. Malnufrition is also considered to
be a cause of fetal growth failure. Many studies
nave documented the regulatory role of nutrition
on the GH/IGF-I axis (8,9) and serum IGF-I levels
are widely used as index of the nutritional state
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(10). However, very few studies have been
described to understand the effects of malnutrition
on the GH/IGF-I axis in human pregnancy during
adolescence. The aim of the present study was
to compare the IGF-I /IGFBP-3 serum concen-
trations in a population of pregnant adolescents
living in a poor area, with those of a group of
non-pregnant subjects from the same area. As
reference, a group of non-pregnant adolescents
from a middle-class district were used.

Methods
Subjects

118 volunteer adolescents, with chronological ages
between 13 and 19 years, living in Bogota,
Colombia, were studied. Subjects were distributed
into three groups: pregnant adolescents (n=62)
from an economically depressed district were in
their second trimester of pregnancy (group 1).
Non-pregnant adolescents were either from the
same poor district as the pregnants (n=36)
(group 2) or from a middle class area (n=20) (group
3). All subjects were examined by the same
physician. Height and weight were measured with
a health o meter instrument and body mass index
(BMI) was calculated. Sexual development of
non-pregnant adolescents was classified
according to Tanner stages and only subjects at
Tanner 5 were included in this study. Subjects
with chronic diseases, under medication or
abnormal TSH and/or free T4 levels, were excluded
from this study.

Measurements

Blood samples were obtained the day of clinical
examination and serum was stored at -20 °C until
assayed. Serum TSH levels were determined by
IRMA (Diagnostic Products Corporation,USA,
reference range: 0.3-5 plU/ml) and free T4 levels
by RIA (Diagnostic Products Corporation, USA,
reference range: 0.7-2.2 ng/dl). All subjects
showed serum concentrations of these hormones
in the normal range.
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has not been performed on teenage pregnancies
under poor living conditions and these are the first
results reported on a population of pregnant
adolescents in Colombia.

Similarly, highest IGFBP-3 levels were found in
the middle class non-pregnant adolescents, but
the values obtained in this study were lower than
those reported by Juul (3). No differences were
observed in serum IGFBP-3 levels between the
two groups of adolescents (pregnant and non-
pregnant) from marginal areas. It has been reported
that immunoreactive IGFBP-3 is elevated in the
plasma of pregnant women (23) and that
proteolysis is known to be maximal during
gestation giving fragments with reduced affinity for
IGFs, particularly for IGF-I (24). Any small rise in
IGFBP-3 in pregnant subjects, if present, was not
detected by the assay method employed in this
study. Alternative assay methods, like Western
Ligand or Immuno Blot, which are based on
electrophoretic separation of the different proteins,
could discriminate between the intact IGFBP-3 and
fragments, but sensitivity is lower than immuno-
radiometric assays.

Fetal growth is determined by multiple factors,
many of which are still not understood. Substrate
supply, endocrine status and placental function
play important roles in fetal development (25). It
has been postulated that somatommamaotropin and
the placental growth hormone variant are
responsible for the IGF-I rise during pregnancy
(28). Although IGF-I does not cross the placental
membranes (27), it may be important in maternal
metabolism and placental growth. The absence of
such rise in the pregnant population of this study,
introduces an interesting question, namely the
association between reduced IGF-I/IGFBP-3
maternal levels and the high incidence of low birth
weight observed in pregnancy during adolescence.
Itis well established that nutrition is a regulator of
circulating IGF-I/IGFBP-3, therefore, the reduced
levels obtained in the group of poor adolescents in
comparison with the middle-class group, could
reflect the depressed environment. The differences
between the two groups from the poar economic
area and the non-pregnant middle class group
suggest a possible relationship between social
class (chronic malnutrition and other stressors)
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and IGF-I/IGFBP-3 levels which could be examined
including a larger group of middle class pregnant
adolescents, to confirm the preliminary results
observed in this study. In conclusion, the present
study gives evidence of growth retardation in the
marginal group of adolescents, most likely due to
anutritional stress, a condition that could be more
severe after pregnancy and whose consequences
on fetal growth are still not completely clear.
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