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Letter to Editor
The well-recognized role of thyroid hormone (TH) is to

regulate the growth, the differentiation and the metabolism of a
series of body tissues including the brain by binding TH nuclear
receptors. Activation of thyroid hormone receptors (α and β)
initiates transcriptional activity. Several line of evidence indicate
TH might also produce effects independently on activation of
nuclear receptors initiating rapid “non-genomic” effects [1]. The
plasma membrane integrin αvβ3 was recognized as the target
responsible for such effects. Integrin binding promotes
angiogenesis, tumor cell proliferation, it is involved in plasma
membrane ion transporters and intracellular protein trafficking
[2].

From the other side, TH metabolism could also produce
compounds, at different degree of iodination, belonging to three
different chemical classes including aminoacid (thyrononines),
primary amines (thyronamines) and acetic or propionic acids
(thyroacetic acids). Interestingly, the interconversion of
compounds belonging to each of the three classes are
guaranteed by the activity of enzymes including deiodinases and
amine oxidases. The physiological meaning of TH metabolite
tissue levels is unknown yet.

In the last years pharmacological effects of two TH
metabolites, 3-iodothyronamine (T1AM) and 3-iodothyroacetic
acid (TA1) have been reported in rodents. Accordingly, T1AM
and TA1 emerged as potent stimulators of learning, curiosity and
exploratory activity. Furthermore, T1AM and TA1 reverted drug-
induced amnesia and decreased pain threshold to hot stimuli
[3,4].

The mechanism underlying these effects remain elusive yet.
However, we reported evidence indicating that T1AM, by the
production of TA1, behaves as a neuromodulator of the
histaminergic system [5]. The neuromodulatory activity is a
typical feature of trace amines (TA), a class of amines, as T1AM,
circulating in trace in rodents and in human [6]. Collectively,
pharmacological evidence reveal a link between the
histaminergic system and TH metabolites. We retain such link,
representing a novel finding, would merit to be further explored
for its possible diagnostic but also therapeutic relevance in the
context of thyroid function.

In particular, several reports indicate generalized pruritus
occurring in 1–4% of patients with thyroid diseases [7] or that
hypothyroid patients show a reduced pain threshold [8]. Our
experimental evidence describing TA1-induced itch and thermal
hyperalgesia [9] suggest that TA1 accumulation might be
causally related with the onset of itch in thyroid diseases.
Further, patients with thyroid dysfunctions experience sleep and
mood disorders [10] and an increased incidence of seizures [11].
Consistently, histamine is among the wake-promoting
neurotransmitters [12].

Accordingly, James et al. [13] reported that microinjection of
T1AM in the preoptic region induced a significant reduction in
non-REM sleep. Histamine is also strongly involved in mood
stabilization, in the regulation of the circadian clock and of
feeding behaviour. Furthermore, increasing evidence indicate a
role for inflammatory mediators, including histamine and PGE2
and immune cells as principle regulators of brain sexual
differentiation establishing extensive cell-to-cell communication.
Brain sexual differentiation associates with different
susceptibility to cellular survival following injury [14].

Pharmacological evidence suggest that drugs increasing
histamine release, i.e., type 3 receptor antagonists, may have
potential usefulness in ameliorating depressive status associated
with sleep disorders as well as in offering neuroprotection [15].
Theoretically, a neuromodulator of the histaminergic system has
the potential to reproduce pharmacological effects as those
induced by an H3 receptor antagonist.

To now experimental evidence supporting this hypothesis in
respect of T1AM or TA1 are lacking. However, the demonstration
that T1AM or TA1 are able to reproduce central histaminergic
effects, including the hormone-like effect of the amine on brain
sexual differentiation, might represent a novel challenge for
experimental research. In this respect, the histamine-thyroid
hormone metabolites could represent the “closure of the circle”
on brain differentiation initiated by TH (Figure 1).
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Figure 1: Thyroid hormone derivatives in brain development /
neuroprotection.
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