Journal of

stin,
f af
fd

n Ilﬁ vh\c'

Lucas Z, J Gastrointest Dig Syst 2024, 14:02

\y Gastrointestinal & Digestive System

Unveiling Molecular Insights: Alcoholic Hepatitis-related Genes and
Therapeutic Targets in Mesenchymal Stem Cell Therapy

Zenith Lucas’

Department of Gastroenterology, Eden University, Ireland

Introduction

Alcoholic Hepatitis (AH) is a severe form of alcoholic liver disease
characterized by liver inflammation and injury due to excessive alcohol
consumption. Mesenchymal Stem Cell (MSC) therapy has emerged as
a promising approach for treating AH, with the potential to modulate
immune responses, promote tissue regeneration, and alleviate liver
damage. The identification of AH-related genes and target genes
involved in MSC therapy is a crucial step in understanding the molecular
mechanisms underlying this therapeutic intervention. Several studies have
focused on elucidating the gene expression profiles associated with AH to
identify potential biomarkers and therapeutic targets. High-throughput
technologies such as RNA sequencing and microarray analysis have been
instrumental in profiling gene expression changes in AH patients compared
to healthy controls or individuals with other liver diseases. These studies
have revealed dysregulated pathways related to inflammation, oxidative
stress, fibrosis, and immune modulation in AH.

Description

Key genes implicated in AH pathogenesis include pro-inflammatory
cytokines such as tumor necrosis factor-alpha (TNF-a), interleukin-1 beta
(IL-1pB), and interleukin-6 (IL-6), which contribute to liver inflammation
and hepatocyte damage. Additionally, genes involved in oxidative stress
pathways, such as superoxide dismutase (SOD) and glutathione peroxidase
(GPx), are dysregulated in AH, leading to increased oxidative damage
and cell death. Furthermore, genes associated with fibrogenesis, such as
transforming growth factor-beta (TGF-B) and collagen genes (COL1A1l,
COL3A1), play a role in liver fibrosis progression, a hallmark of advanced
AH. In the realm of MSC therapy for AH, identifying target genes that
mediate the therapeutic effects of MSCs is crucial for enhancing treatment

efficacy. MSCs exert their beneficial effects through paracrine signaling,
immunomodulation, and tissue repair mechanisms. Several target genes
involved in MSC therapy have been identified, including hepatocyte
growth factor (HGF), vascular endothelial growth factor (VEGF), insulin-
like growth factor-1 (IGF-1), and anti-inflammatory cytokines such as
interleukin-10 (IL-10) and transforming growth factor-beta 1 (TGF-f1).
HGEF, produced by MSCs, promotes hepatocyte proliferation, survival,
and regeneration, contributing to liver repair in AH. VEGF stimulates
angiogenesis and improves liver blood flow, while IGF-1 enhances cell
proliferation and tissue regeneration. Anti-inflammatory cytokines like
IL-10 and TGF-Ppl modulate immune responses, dampening excessive
inflammation and promoting tissue healing. The additionally, MSC-
derived extracellular vesicles (EVs) containing microRNAs (miRNAs) and
the other bioactive molecules to play a role in mediating the therapeutic
effects of MSC therapy in AH. Integrating knowledge of AH-related
genes and target genes in MSC therapy has translational implications for
developing novel therapeutic strategies. Personalized medicine approaches
that consider individual gene expression profiles could optimize treatment
outcomes by tailoring interventions based on the patient's molecular
signature. Furthermore, the gene editing technologies such as CRISPR-
Cas9 hold promise for modifying target genes to enhance MSC therapeutic
potency or mitigate AH-related pathologies.

Conclusion

In conclusion, the identification of AH-related genes and target genes
involved in MSC therapy provides valuable insights into the molecular basis
of alcoholic hepatitis and the therapeutic interventions. Understanding
the complex interplay between dysregulated pathways in AH and the
mechanisms of MSC therapy enables the development of precision
medicine approaches for treating this debilitating liver disease.
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