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Abstract. Metabolic dysfunction-associated steatotic liver disease (MASLD)
occupies a leading place in modern hepatology. A growing body of literature identifies
MASLD as a global epidemic. Accumulated data from hepatology studies support the
view that MASLD represents a hepatic manifestation of a systemic metabolic disease.
In recent years, there has been increasing interest among researchers in elucidating the
role of epigenetic modifications in the treatment of MASLD. In contrast to traditional
therapies, drugs targeting epigenetic-modifying enzymes, such as micro ribonucleic
acid (miRNA) inhibitors, have been developed with a focus on gene regulation.

Objective: To explore the role of miRNA inhibitors in the treatment of
MASLD.

Materials and methods. PubMed, Scopus, and the Cochrane Library databases
were searched to identify all reports related to the use of miRNA inhibitors in the
treatment of MASLD. The following search terms were included: “metabolic
dysfunction-associated steatotic liver disease”, “metabolic dysfunction-associated
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steatohepatitis”,  “epigenetic”,  “epigenetic-modifying  enzymes”, “miRNA
inhibitors”.

Results. Over recent decades, extensive experimental evidence has indicated
that suppression of specific miRNAs can modulate the progression of MASLD.
Experimental studies have shown that antagonism of miRNA-34a leads to a marked
restoration of mitochondrial membrane potential, enhancement of mitochondrial
function, and attenuation of hepatic lipid accumulation in murine models of MASLD
[1]. Meta-analytical data further demonstrate that therapeutic intervention with
miRNA-34a antagonists results in a significant reduction of hepatic triglycerides (TG),
total cholesterol (TC), alanine aminotransferase (ALT), and aspartate aminotransferase
(AST). These findings support the concept that endogenous miRNA-34a exerts a
pathogenic effect in MASLD and metabolic dysfunction-associated steatohepatitis
(MASH). Mechanistically, miRNA-34a inhibition promotes fatty acid oxidation,
suppresses hepatocellular steatosis, decreases reactive oxygen species production in
hepatocytes, and downregulates the expression of profibrogenic genes [2].

Studies employing complementary animal models of MASH have demonstrated
that genetic or pharmacological ablation of miRNA-21 markedly alleviates hepatic
steatosis, inflammatory responses, and fibrotic changes [3]. In line with these
observations, administration of miRNA-21 antagonists to MASLD mice was
associated with reduced serum levels of triglycerides, total cholesterol, low-density
lipoproteins, and hepatic transaminases. Concurrently, the expression of genes
involved in de novo lipogenesis was significantly suppressed, indicating that inhibition
of miIRNA-21 can mitigate lipid accumulation and inflammation during the transition
from MASLD to MASH [4].

Additional experimental evidence indicates that treatment of MASLD mice with
miRNA-103a-3p inhibitors leads to a significant decline in circulating TG, TC, ALT,
and AST concentrations [5]. Moreover, blockade of miRNA-103-3p attenuates lipid
droplet deposition, inflammatory signaling, dysregulated lipid metabolism, and
oxidative stress in hepatic tissue. Collectively, these findings suggest that targeting
mMiRNA-103-3p may represent a promising therapeutic approach for MASLD
management.

Conclusions. Despite the promising therapeutic potential of miRNA inhibitors,
evidence supporting the efficacy of individual miRNA-based interventions in MASLD
and MASH remains limited. Well-designed and rigorously controlled preclinical
studies evaluating miRNA inhibitor-based therapies are therefore essential to facilitate
the translation of miRNA-targeted strategies into effective treatments for patients with
MASLD and MASH.
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Cepen ycix XBOpoO HaHOLIBII TOMMPEHHUMH B CBITI BBaXAIOTHCS XBOPOOHU
poroBoi mopoxHuHU. Tak y 2021 p. craHmapTh3oBaHa 3a BIKOM IOIIUPEHICTH
OCHOBHHUX 3aXBOPIOBaHb POTOBOI TOPOKHUHHM (HENIKOBAaHUN Kaplec, THKKUN
MapoJIOHTHUT, 0e33y0icTh Ta iH.) ctaHoBmia 45900 Bunaakis Ha 100000 HaceneHHs,
IpH I[HOMY Yy CBITI I[UM 3aXBOPIOBaHHSAM CTpaxkaano 3,69 mupa. mroxei [1, c. 897].
CroMaroJsoriuae 370poB’s HACEJICHHS 3HAYHOIO MIpOK0 3aJICKUTh Bif JOCTYITHOCTI
CTOMATOJIOTIYHOI JIOTIOMOTH, SIKy, B CBOIO HYepry, XapaKTepu3ye BiIBiTyBaHICTh
HACEJICHHSAM  JIKApiB-CTOMATONOTIB. MeTo  JochmimkeHHs Oylno BUBYEHHS
BiJIBIIyBaHOCTI HACEJICHHSIM JliKapiB-cToMaTosoriB mpoTsirom y 2013 ta 2021 pokax
32 JaHUMHU  BHUOIPKOBOTO  COLIOJOTIYHOTO  OMWUTYBAHHS  JIOMOI'OCHOJIapCTB
(cy0’exTHBHA OIIHKA HACEJICHHS ), IO PETYJIIPHO POBOAUTHCS JepKaBHOIO CITyK0010
CTATHCTHKK YKpaiHU Ta TOMMUPIOETHCA HA BCI JOMOTOCIOAApCTBa YKpaiHu 3a
JOIOMOTOI0 MPOIIEAYPH CTATUCTUYHOrO 3BaKyBaHHs [2, C. 15-93; 3, ¢. 12-93, 127].

3 orisily Ha 3Ha4yHI PIBHI MOIIMPEHOCTI XBOPOO MOPOKHUHU pOTa 4acTOTa
BIIBITyBaHb 10 JIIKAPIB-CTOMATOJIOTIB Majia O OyTH HAaWBHUIIOI0, OJJHAK BOHA BHUIIA JI0
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