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Thyroid hormone activates high cognitive ability at birth
~ Surge of thyroid hormone in brain and development of avian cognitive flexibility ~

Koichi Homma and colleagues at Teikyo University, Tokyo, Japan, demonstrate that newborn chicks
show high cognitive flexibility and that imprinting behavior dramatically enhances this flexibility by
generating a surge of thyroid hormone into the brain. These hormonal surges during imprinting
promote cognitive flexibility via a mechanism involving the avian prefrontal cortex. The article in the
scientific journal Science Advances emphasizes the significance of this physiological surge in the
development of cognitive flexibility in chicks employing original methods. The authors propose thyroid
hormone to be an important stimulator conserved in vertebrate brain essential for evolution.
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Cognitive flexibility is the ability to recognize changes in situations and switch to an appropriate response to a
new environmental stimulus. It is generally assumed that such flexibility develops with age and experience,
and that high cognitive flexibility is acquired over several years of experience after birth in mammals and
birds. However, this study devised a series of switching or reversal task experiments on newborn chicks to
assess cognitive flexibility to switch between color and position. As a result, imprinted chicks showed higher
cognitive flexibility than those unimprinted in each task. In a surprising discovery, the authors found that
injection of thyroid hormone directly into the brain endowed similar flexibility in chicks that had not been
imprinted. The avian brain region analogous to the mammalian prefrontal system is proposed to be critical for
the cognitive flexibility. The findings of this study lead to the possibility that thyroid hormone can be
substituted for maternal attachment, replacing missing social attachment, i.e., imprinting, as a stimulator for
the cognitive ability. Cognitive development driven by the thyroid hormone appears to be a vertebrate tactic
for adapting to environmental and evolutionary changes that require high cognitive abilities. This concept is
supported by the timing of the thyroid hormone surge in vertebrates, at hatching in precocial birds and reptiles,
fledging in altricial birds, onset of pulmonary respiration in humans, weaning in mice and rats, and
metamorphosis in amphibians.

Reference

Aoki, N., Mori, C., Serizawa, S., Fujita, T., Yamaguchi, S., and Homma, K. J.
Perihatch surge of thyroid hormone drives cognitive flexibility in newborn chick.
Science Advances. DOI : 10.1126/sciadv.adr5113
https://doi.org/10.1126/sciadv.adr5113

Contact

Koichi J. Homma, Ph.D.

Professor

Department of Molecular Biology,

Faculty of Pharmaceutical Sciences,
Teikyo University, Tokyo, Japan, 173-8605
E-mail: hommakj@pharm.teikyo-u.ac.jp

" HRAE Teikyo University
rerkyo  Teikyo University



