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Introduction: In recent years pharmacological evidence indicated that thyroid hormone metabolites, including 3-iodothyronamine 
(T1AM) and 3-iodothyroacetic acid (TA1), are able to reproduce some of the behavioral effects of the hormone without interacting 
at thyroid hormone receptors. In fact, T1AM and TA1were described as potent and rapid stimulators of learning, curiosity and 
exploratory activity of rodents, often describing inverted U-shaped dose-effects curves, thus predicting antidepressant-like 
effects. Less is however known on the pharmacokinetic and the pharmacodynamics of TA1. In fact, even if the reproduction 
of behavioral effects implied the distribution of the acid in the brain, its presence in its parenchyma following pharmacological 
administration has never been demonstrated. Furthermore, if we exclude evidence indicating that TA1behavioral effects 
depend on the activation of the histaminergic system, including neuronal and not neuronal histamine, the brain target of 
TA1remains to be identified. Mast cells are primary players in immune and inflammatory diseases and, in the brain, they 
are located at the brain side of BBB, a strategic localization to protect the brain from xenobiotic invasion, including drugs. It 
is estimated that brain mast cells, even if they are few in number, may contain up to 50% of the brain histamine promptly to 
be released. Histaminergic neurons are instead concentrated in the hypothalamus. We aim to verify the presence of TA1in 
mouse brain parenchyma following pharmacological administration and if its presence in the brain associates with mast cell 
degranulation. Furthermore, we next investigate the capacity of the acid to activate hypothalamic signaling and to induce 
histamine-dependent antidepressant like effects.

Materials and methods: TA1brain, liver and plasma levels were measured by LC/MS-MS in male CD1mice, sacrificed 15min 
after receiving a high TA1dose (330 μgkg–1). The hypothalamic mTOR/AKT/GSK-β cascade activation was evaluated in mice 
treated with 0.4, 1.32, 4μgkg–1TA1by Western-blot. Mast cells were visualized by immuno-histochemistry in brain slices obtained 
from mice treated with 4μgkg–1TA1. Histamine release triggered by TA1(20–1000 nM) was also evaluated in mouse peritoneal 
mast cells. After receiving TA1(1.32, 4or 11μgkg–1; i.p.) CD1male mice were subjected to the forced swim (FST) and the tail 
suspension tests (TST). Spontaneous locomotor and exploratory activities, motor incoordination, and anxiolytic or anxiogenic 
effects, were evaluated. Parallel behavioral tests were also carried out in mice that, prior to receiving TA1, were pre-treated with 
pyrilamine (10 mgkg-1; PYR) or zolantidine (5mgkg-1i.p.; ZOL), antagonists of histaminergic receptor type 1and 2respectively, 
or p-chloro-phenyalanine (100 mgkg-1; PCPA), an inhibitor of the tryptophan hydroxylase. TA1brain, liver and plasma levels 
were measured by LC/MS-MS in male CD1mice, sacrificed 15min after receiving 330 μgkg-1TA1. 

Results: TA1given i.p. to mice rapidly distributes in the brain, activates the hypothalamic mTOR/AKT and GSK-3β cascade 
and triggers mast cells degranulation. Furthermore, TA1induces antidepressant effects and stimulates locomotion depending 
on histamine release. 

Conclusions: TA1antidepressant effect depends on brain histamine, thus highlighting a relationship between the immune 
system, brain inflammation and the thyroid.


