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Introduction

Thyroid hormones (TH) are important determinants of glu-
cose homeostasis [1,2], and in contrast, insulin is the first hor-
mone responsible for glycemic control, and there may be an 
effect between T3 and insulin determining pathways of glucose 
and lipid metabolism [3].

In the present study, the effect of insulin on insulin secretion 
and insulin sensitivity on insulin sensitivity and insulin sensitiv-
ity in patients with diabetes mellitus. Lambardiari et al. [3] eval-
uated euthyroid subjects in the early stages of diabetes mellitus 
(DM) and insulin resistance (IR), investigating the association of 
TH levels with glucose sensitivity by insulin metabolism, and it 
was found that T3 and T4 levels were reduced in subjects with 
DM compared to the control group.

The results of T3, increased during exercise and reduced af-
ter exercise associated with caffeine, demonstrate a new context, 
and can be determined by fluctuations of glycemic and lipid, cor-
ticosterone and insulin, and may have characteristic effects with-
in metabolic homeostasis. A network of adrenergic innervation 
in the thyroid gland stimulates the control of the activation and 
release of TH, influencing the thyroid stimulant hormone (TSH) 
stimulation response [4].

Catecholamines (corticosterone, adrenaline) increase the 
conversion of T4 into T3 by the specific activity of the enzyme 
deubiquitinase that acts on the upregulators activity of the pro-
tein deubiquitin 2, increasing T3 levels in the thyroid cell nucle-
us [5]. This synergism between TH and the sympathetic nervous 
system (SNS) may be involved in changes in stock or energy re-
lease [6]. During exercise, the adrenergic action correlates with 
the increase of catecholamines, which can increase the values 
and conversions of T4 in T3. The focus of TH on energy action 
as well as regulation of lipid and carbohydrate metabolism path-
ways describe the influence of these hormones on pathological 
conditions such as DM.

TH inhibits the release of glucose-stimulated insulin, associ-
ated with SNS actions, leading to increased islet glucose oxida-
tion and utilization, thus describing a negative feedback action  

 
[7]. This stimulus is due to the adrenergic action on the thyroid 
gland, increasing the release and conversion of TH and conse-
quent glycemic increase. In contrast, T3 treatment prevents de-
terioration and maintains β-cell structure, size and consistency 
of streptozotocin-induced animals [8], leading to increased in-
sulin release. T3 treatment reversed hyperinsulinemia, but not 
hyperglycemia, in obese animals [9]. Thus, THs act on the matu-
ration and development of β-cells but controlling the release of 
insulin due to synergistic stimulation with the SNS, maintaining 
glycemic homeostasis.

An important understanding has been made about the ac-
tions of TH mediating DM-related metabolic actions, acting on 
several glands and regulator tissues of energy substrates, as well 
as the actions of caffeine and physical exercise are inherent to 
the knowledge and treatment of DM. Some themes, such as the 
action of TH on the ionic regulation in cells altering actions in 
different pathways, as well as acting on a negative feedback by 
downregulations on the insulin action, but increasing the pro-
liferation of pancreatic β cells, point out important directions in 
the research. The mechanisms of action related to the thyroid 
hormones and insulinotropic action form a counterbalance, 
where an imbalance (hyper or hypothyroidism) can be observed 
the presence of DM or IR.
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