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Introduction: 3-iodothyronamine (T1AM) is the last iodinated thyronamine produced by thyroid hormone alternative metabolism 
included within the large family of the amines in trace. The physiopathological meaning of T1AM tissue levels are currently 
unknown. Pharmacologically injected in rodents, T1AM induces behavioral and metabolic effects which are similar but also 
opposite to those induced by thyroid hormone which are independent of the activation of thyroid hormone receptors. As other 
trace amines, T1AM pharmacokinetic includes its oxidative deamination by amine oxidases (including membrane-bound 
semicarbazide-sensitive amine oxidases, SSAO, and mitochondrial monoamine oxidase, MAO) whereas pharmacodynamics 
features indicate T1AM is a multi-target molecules interacting at several G-protein coupled receptors, including the trace 
amine associated receptor isoform 1(TAAR1). T1AM was first  reported as an hibernating compound and, because of this, 
proposed as a neuroprotective agent. However, we recently demonstrated that neuroprotection of T1AM occurs independently 
of reduction of the body temperature. Starting from these evidence we aim to investigate whether T1AM had a direct effect 
on the brown adipose tissue (BAT), the tissue essential for the maintenance of the body temperature by activating the non-
shivering thermogenesis, converting stored lipids into heat through fatty acid oxidation. For its high metabolic activity, mainly 
controlled by the adrenergic system, BAT  plays a crucial role in the maintenance of the insulin sensitivity too.

Matherials end methods: Brown adipose precursor cells (preadipocytes) were isolated from the interscapular portion of BAT 
from  one month old rat, cultured and differentiated in the absence (control cells) or in presence of 20 nM T1AM for 7days.  At 
the end of the treatment, the expression of differentiation markers , the beta-adrenergic and TAAR1receptors expression, the 
adrenergic-induced lipolysis and the insulin and adrenergic stimulated glucose uptake were evaluated. 

Results: Cells conditioned with T1AM showed significantly lower lipid accumulation and differentiation markers expression, 
including the SSAO, β1adrenergic and TAAR1receptors, than control cells. Such findings functionally associated with a reduced 
adrenergic stimulated glucose uptake and lipolysis while insulin sensitivity was conserved.

Conclusions: These results indicate that T1AM reduces BAT differentiation and its thermogenic capacity. Interestingly, T1AM 
treatment for 7days downregulates the expression of the proteins involved in its degradation and  pharmacodynamics. These 
results highlight  a novel role for T1AM and an additional  mechanism supporting the hypometabolic features of the amine. 


