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Type 2 diabetes mellitus (T2DM) is a consequence of various
pathogenic processes, including insulin resistance and relative
impairment in insulin secretion. It is also a major risk factor for
cardiovascular disease (CVD), which remains a leading cause
of death among patients with diabetes [1]. However, classic
biomarkers, such as lipid levels, glycosylated hemoglobin, and
C-reactive protein levels, have limitations in predicting the risk
of CVD [2]. Several novel biomarkers from different patho-
physiological pathways have been identified to predict CVD,
and the incorporation of these biomarkers into risk assessment
may enhance risk stratification in secondary prevention [2].

MicroRNA (miRNA) is a short, single-stranded, non-coding
RNA molecule consisting of about 22 nucleotides that play
critical roles in regulating gene expression and are prevalent in
human plasma and other bodily fluids [3]. It is involved in
both RNA silencing and post-transcriptional regulation of
gene expression. MiRNA functions by base-pairing with com-
plementary sequences in mRNA molecules, which then silenc-
es messenger RNA (mRNA) molecules by cleaving the mRNA
strand into two pieces, destabilizing mRNA by shortening its
poly(A) tail, or translating the mRNA into proteins [3]. The
human genome encodes nearly 2,300 miRNAs.

In humans, nearly 2,300 miRNA are encoded and appear to
target about 60% of genes. Many miRNAs are evolutionarily

conserved, which implies that they have important biological
functions. miRNAs can also act as potential biomarkers for
various diseases [4].

A growing body of evidence has suggested that circulating
miRNAs could be potential biomarkers for T2DM [5]. For in-
stance, circulating miRNA-21 has been identified as an early
predictor of reactive oxygen species-mediated damage in sub-
jects with high risk of developing diabetes and in drug-naive
T2DM [5]. Moreover, miRNAs play an important role in meta-
bolic homeostasis through regulation of multiple genes [6].
They have thus attracted substantial scientific interest as diag-
nostic and prognostic biomarkers in T2DM [6]. Various miR-
NAs, as well as their target genes, are implicated in the complex
pathophysiology of T2DM [6]. According to some results,
miR-30a-5p, miR-30d-5p and miR-30c-5p are the most widely
regulated miRNAs across all specified ontologies; hence they
are the most promising biomarkers of T2DM [6].

In the context of CVD, platelet activation is one of the un-
derlying mechanisms of atherosclerosis, which is a common
T2DM complication, often leading to ischemic events in the
later stages of the disease [6]. Platelets contain large amounts of
miRNAs that are found in circulating body fluids, including
the blood [6]. These miRNAs have attracted substantial scien-
tific interest as diagnostic and prognostic biomarkers in T2DM
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[6]. A common gene (protein kinase cAMP-dependent type I
regulatory subunit alpha [PRKAR1A]) linked to glucose me-
tabolism, blood coagulation, and insulin signaling is targeted
by miRNAs in T2DM [6].

In another study, exosomal miRNAs were demonstrated to
play a significant role in the development and progression of
diabetic heart disease (DHD) [7]. These circulating miRNAs
have the potential to act as biomarkers under DHD conditions.
Additionally, they can also affect the progression of disease un-
der diabetic conditions [7]. A systematic review and meta-anal-
ysis of miRNA expression profiling in heart failure (HF) identi-
fied 57 consistently dysregulated miRNAs related to HE includ-
ing miR-21, miR-30c, miR-210-3p, let-7i-5p, miR-129, let-7e-
5p, and miR-622 [8]. Dysregulated miRNAs have been linked
to various cardiovascular pathologies and have provided new
perspectives on disease mechanisms and potential diagnostic
and therapeutic targets [4,8]. Further validation in larger-scale
studies is needed to verify these conclusions [9].

Research related to circulating miRNAs and diabetes drugs is
still limited. However, circulating miRNAs can provide promis-
ing opportunities for diagnosis and management of diabetes
[6]. In a study entitled, “Glimepiride compared to liraglutide
increases plasma levels of miR-206, miR-182-5p, and miR-766-
3p in type 2 diabetes mellitus: a randomized controlled trial,”
Scherbak et al. [10] conducted post hoc analysis of a random-
ized controlled trial comparing metformin plus liraglutide 1.8
mg versus metformin plus glimepiride 4 mg during 18 weeks
in patients with T2DM and subclinical HE. In this study, the
authors focused on the potential influence of two different
classes of glucose-lowering drugs, glimepiride and liraglutide,
both widely used glucose-lowering agents, on the expression
patterns of circulating miRNAs in individuals with T2DM [10].

This study yielded several noteworthy findings:

1. Glimepiride treatment led to significant changes in the ex-
pression levels of specific circulating miRNAs, including
miR-206, miR-182-5p, and miR-766-3p.

2. Multivariate analysis indicated that the effects of glimepiri-
de on miRNA expression patterns were more pronounced
compared to liraglutide treatment.

3. Univariate analysis revealed that miR-182-5p played a sig-
nificant role in the observed changes in diastolic function-
al reserve index.

The paper’s findings suggest that miRNAs may serve as po-

tential biomarkers for monitoring the effects of glucose-lower-
ing drugs and their impact on cardiovascular health in T2DM

880

patients. While glimepiride’s effects on miRNAs were more
pronounced, the specific mechanisms underlying these chang-
es remain to be elucidated. This research may open avenues for
further investigation into the potential impact of glucose-low-
ering drugs (e.g., sodium-glucose cotransporter 2) on circulat-
ing miRNA profiles and cardiovascular health in T2DM pa-
tients. In addition, this research indicate that miRNAs may
have potential as biomarkers for the selection of personalized
drugs and treatment strategies [5]. These studies are still in their
early stages, and more research is needed on whether specific
miRNAs can be used to predict or monitor the effects of diabe-
tes drugs.
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