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Letter to the Editor

Letter to the Editor: Nutritional thrift can be associated
with precocious puberty and premature adrenarche
in children born small for gestational age
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Dear Editor,

I read the review article by Hwang et al., entitled
“Long-term care, from neonatal period to adulthood,
of children born small for gestational age” in Clinical
Pediatric Endocrinology with great interest (1). In this
review, the authors reported that infants born small
for gestational age (SGA) tend to have short stature,
neurocognitive dysfunction, and metabolic syndrome.
These children are also prone to have precocious puberty,
premature adrenarche, and faster progression of puberty
(1). The underlying mechanism for precocious puberty in
SGA children remains unclear. The mismatch between
prenatal and postnatal weight gain in SGA children
might lead to energy imbalance inducing puberty.
Therefore, these children may be at an increased risk
of precocious puberty or premature adrenarche.

Leptin is a paradoxical starvation hormone (2).
Leptin is secreted by the adipose tissue in accordance
with the nutritional status. Leptin levels signal the
hypothalamus regarding the body energy level or
nutritional status. Leptin also stimulates gonadotropin-
releasing hormone (GNRH) expressing neurons in
the hypothalamus for fertility (2). Infants born SGA
tend to economize in their intrauterine life because of
inadequate nutrition from the placenta. Due to this, their
organs such as the heart, pancreas, kidney, liver, and
spleen receive inadequate blood supply and these fetuses
grow in a restricted environment. If there is a mismatch
between prenatal food supply and postnatal food intake,
SGA infants cannot tolerate extra energy; the fat formed
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due to this excess energy might not be safely stored in
the visceral organs and subcutaneous adipose tissue
(3, 4). It is hypothesized that this mismatch might
be associated with the presence of hypertrophic and
hyperplasic fat cells in their bodies. These fat cells can
produce more leptin and send incorrect messages to the
hypothalamus regarding the energy level; this suggests
that these children have extra energy in their bodies
because of hepato-visceral fat. Leptin from the fat cells
also modulates GNRH release for inducing puberty. In
SGA children, this extra energy may be used for starting
puberty, due to which precocious puberty may occur
in these children. Normally, an energy balance exists
between the prenatal and postnatal periods. As long
as the energy balance is positive because of central
adiposity, puberty onset will be faster, resulting in
exaggerated precocious adrenarche or earlier onset of
pubertal development.

The mismatch between prenatal and postnatal
weight gain may change the biological clock of puberty
because of energy imbalance due to central adiposity.
As long as SGA children maintain energy restriction
in later life, they may not develop puberty earlier. It is
believed that early onset of puberty or faster maturation
in children with SGA may be an adaptive mechanism for
using the excess energy present due to hepato-visceral
fat.

Conflict of interest: The authors declare there
is no conflict of interest in this paper.

Corresponding Author: H Anil Korkmaz, M.D., Ph.D., Manisa City Hospital, Division of Pediatric Endocrinology, Adnan
Menderes Mh. 132.Sokak No: 15, 45040 Sehzadeler, Manisa, Turkey

E-mail: hanilkorkmaz@gmail.com

@ @@@ This is an open-access article distributed under the terms of the Creative Commons Attribution Non- ;?0 351’876’6
rarrm Commercial No Derivatives (by-nc-nd) License <http:/creativecommons.org/licenses/by-nc-nd/4.0/>. £

Copyright© 2020 by The Japanese Society for Pediatric Endocrinology 5

o for Pg %

N

“roopud

7o,

Rsinc S 102l
%

,


http://creativecommons.org/licenses/by-nc-nd/4.0/

References

1.

Hwang IT. Long-term care, from neonatal period to adulthood, of children born small for gestational age. Clin Pediatr
Endocrinol 2019;28: 97-103. [Medline] [CrossRef]

Zhang 'Y, Chua Jr S. Leptin function and regulation. Compr Physiol 2017;8: 351-69. [Medline] [CrossRef]

Larsson A, Ottosson P, Térnqvist C, Olhager E. Body composition and growth in full-term small for gestational age and
large for gestational age Swedish infants assessed with air displacement plethysmography at birth and at 3-4 months of
age. PLoS One 2019;14: €0207978. doi: 10.1371/journal.pone.0207978. eCollection 2019. [Medline] [CrossRef]
Godfrey KM, Lillycrop KA, Burdge GC, Gluckman PD, Hanson MA. Epigenetic mechanisms and the mismatch concept
of the developmental origins of health and disease. Pediatr Res 2007;61: SR—10R. [Medline] [CrossRef]

Korkmaz

doi: 10.1297/cpe.29.131

132


http://www.ncbi.nlm.nih.gov/pubmed/31666762?dopt=Abstract
http://dx.doi.org/10.1297/cpe.28.97
http://www.ncbi.nlm.nih.gov/pubmed/29357132?dopt=Abstract
http://dx.doi.org/10.1002/cphy.c160041
http://www.ncbi.nlm.nih.gov/pubmed/31091240?dopt=Abstract
http://dx.doi.org/10.1371/journal.pone.0207978
http://www.ncbi.nlm.nih.gov/pubmed/17413851?dopt=Abstract
http://dx.doi.org/10.1203/pdr.0b013e318045bedb

