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The purpose of this Special Issue is to present the impact in clinical practice as well
as in medical research of novel molecules that have been introduced in the treatment of
diabetes mellitus, dyslipidaemia, and cardiovascular disease. The topic focuses on the
improvements in disease outcomes as well as the numerous beneficial effects of the use of
certain medications such as glucagon-like peptide 1 (GLP-1) agonists, glucose-dependent
insulinotropic polypeptide (GIP) agonists, and dual GLP-1/GIP agonists for the treatment
of diabetes mellitus and obesity, as well as medication such as sacubitril/valsartan for
the treatment of heart failure. Included in the topic is also the presentation of certain
novel molecules such as derivatives of quinopimaric acid, useful in the inhibition of some
enzymes involved in the glucose metabolism, or what is also presented is novel applications
of the administration of older molecules (such as nicotinamide) for the inhibition of the key
pathogenetic processes involved in diabetes complications. We believe that the number
of real-life studies and in vivo and in vitro research of the effects of these drugs is, to
date, rather low, leading to a lack of understanding of the complex molecular effects and
pleiotropic effects of these medications, as well as incomplete knowledge regarding the
repurposing of these drugs in clinical practice. Thus, this Special Issue is incredibly topical
and important, and we look forward to your submissions which will help to clarify the
issues surrounding such drugs.

Teryakova’s team carried out a very interesting study where abietane-type derivatives
with arylidene, heterocyclic, nitrile, and acetylene fragments were used to inhibit the
enzyme, α-Glucosidase (α-GLy); the efficacy of these novel compounds was investigated
in vitro and by molecular modelling approaches. The complex investigation, that included
absorption, distribution, metabolism, excretion, and toxicity (ADMET) profiling or kinetic
studies of the novel synthesized compounds, led to the conclusion that a lead diterpene
indole with an alkyne substituent of 45 was identified as a competitive inhibitor for the
enzyme α-GLy involved in the glucose metabolism, which provides an insight into novel
antidiabetic drug development [1].

The team led by Zlacká demonstrated that phosphofructokinase 15 (PFK15), a syn-
thetic compound, can act together with sunitinib and inhibit glycolysis in human umbilical
vein endothelial (HUVEC) cells, therefore reducing angiogenesis, an important pathophysi-
ological process in the apparition and progression of diabetic complications [2].

Lee’s team had an important contribution with two impressive articles. In one study,
they demonstrated that nicotinamide mononucleotide intraperitoneal injections in mice
prevented retinal ischemia/reperfusion (I/R) injury, a mechanism that was explained by the
activation of certain antioxidant pathways [3], while in the other study, the administration
of nicotinamide mononucleotide in mice, where a surgical unilateral common carotid artery
occlusion was performed, was associated with a reduced retinal dysfunction, preserved
nicotinamide adenine dinucleotide (NAD+) levels, normal glycolysis, and increased antiox-
idant activity mechanisms which can be important in clinical practice for the amelioration
of diabetic retinopathy [4].

Int. J. Mol. Sci. 2023, 24, 4029. https://doi.org/10.3390/ijms24044029 https://www.mdpi.com/journal/ijms

https://doi.org/10.3390/ijms24044029
https://doi.org/10.3390/ijms24044029
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijms
https://www.mdpi.com
https://orcid.org/0000-0001-5071-9601
https://orcid.org/0000-0003-3236-1292
https://doi.org/10.3390/ijms24044029
https://www.mdpi.com/journal/ijms
https://www.mdpi.com/article/10.3390/ijms24044029?type=check_update&version=1


Int. J. Mol. Sci. 2023, 24, 4029 2 of 2

With respect to the above-mentioned data, Iovanovici et al. analysed the beneficial
role of sacubitril/valsartan therapy in patients with heart failure with a reduced ejection
fraction (HFrEF) and patients with heart failure with a preserved ejection fraction (HFpEF).
The review presented the main clinical trials results, where it was demonstrated that the
utilisation of sacubitril/valsartan therapy in HFrEF patients reduced the rehospitalization
rate due to heart failure and improved patients’ symptoms, while other trials demonstrated
reversible cardiac remodelling and the drop of N-terminal proBNP (NT-proBNP) levels
when the angiotensin receptor–neprilysin inhibitor (ARNI) is administered [5]. In HFpEF,
sacubitril/valsartan was associated with reduced NT-proBNP levels, although there were
not any significant results in cardiovascular mortality, the mortality of all causes, or an
improvement in the NYHA class [5].

Another interesting review was provided by Forzano I. et. which analysed the benefits
of a novel medication, tirzepatide, a molecule that acts by the dual agonism of GLP-1/GIP
receptors. Tirezepatide’s efficacy in reducing blood glucose, weight, and blood pressure
values was confirmed in five clinical trials in patients with type 2 diabetes mellitus, while in
non-diabetic obese patients, a weekly administration of the drug, in various concentrations,
produced remarkable results in reducing body weight [6].

Fiorentino et al. analysed the benefits of statin use in children, a population where
this medication is rarely used, and demonstrated numerous benefits such as a reduction in
the atherosclerosis burden, with fewer side effects than in adults because of the presence of
a very low number of comorbidities [7].

Numerous molecular pathways, such as those activated by GLP-1 agonists [8], still
need to be investigated for reducing the impact that diabetes mellitus and cardiovascular
disease have on human health, especially given the fact that the molecular understanding
of a disease creates the possibility of targeted therapies and personalized care.
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