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It is well recognized that type 2 diabetes poses a major and increasing public health
challenge, and presently, almost 500 million individuals around the globe are diagnosed
with this condition. It has a complex pathobiology, and typically evolves in the setting of
combined defects in insulin secretion and insulin action. Many underlying mechanisms
contribute to these perturbations, and they interact in a complex interplay involving genetic,
epigenetic, neurohormonal, dietary, behavioral, and environmental factors. Fortunately,
treatment tools are now available that can help patients to achieve appropriate glucose
control and to lower their risk for comorbidities and premature death [1,2]. For example, in
patients with type 2 diabetes and high cardiovascular risk, SGLT2 inhibitors have delivered
strong benefits to prevent events of heart and renal failure as well as cardiovascular
death. In such patients, several GLP-1 receptor agonists were shown to reduce the risk of
atherosclerotic cardiovascular events and cardiovascular death. Moreover, emerging dual
receptor agonists, in particular targeting GIP together with GLP-1 receptors, appear very
promising. Besides glucose control, obviously other cardiometabolic risk factors need to
be addressed, including hypertension, dyslipidemia, central obesity, and smoking. When
all known risk factors are appropriately managed, the risk for both cardiovascular and
microvascular complications is markedly reduced [3,4].

Despite the expanding treatment toolbox, there is, in reality, still a high risk which
remains for comorbidities and premature death among people with type 2 diabetes [4,5].
To effectively mitigate such risks, we need a better basic disease understanding, improved
tools for risk assessment and, most likely, novel pharmacological and nonpharmacological
interventions. This will require further characterization of important metabolic pathways
and biomolecules involved in type 2 diabetes and its comorbidities. Eventually, such efforts
may support the advancement of precision medicine in type 2 diabetes, which may provide
innovative and individualized tools for patient stratification, prevention, and therapy. This
Special Issue of Metabolites focuses on advances in the field of metabolic regulation and
dysregulation relevant to the development, progression, and prevention or reversal of
type 2 diabetes and its comorbidities. The collection of review and original articles from
seven different countries covers several aspects of metabolic pathways and markers in type
2 diabetes.

With respect to disease mechanisms, one of the papers discusses the impact of bacterial
and fungal gut microbiota in the metabolic syndrome, and another one reports alterations
in levels of essential trace elements such as copper, iron, and zinc in the development of
type 2 diabetes. Pharmacological mechanisms involved in type 2 diabetes development are
also discussed. Thus, there is a study on HMG-CoA reductase activity, cholesterol levels,
and the diabetogenic effect of statin treatment. Additionally, adverse metabolic effects of
antipsychotic drugs are presented, and endoplasmic reticulum stress in pancreatic beta
cells is found after olanzapine exposure but could be prevented by a bile acid. When it
comes to interventions, a meta-analysis of trials addressing supplementation with omega-3
polyunsaturated fatty acids proposes improvements in glucose and lipid control in T2D.
There is also a review on plant-derived phenolic compounds for the prevention of T2D.
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Finally, another review paper elucidates the mechanisms of physical activity to reverse
insulin resistance.

I hope you will enjoy this Special Issue on metabolic dysregulation and markers in
type 2 diabetes.
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