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Editorial on the Research Topic

Stem cell research and therapy for liver and kidney diseases
s

Liver and kidney diseases remain significant global health challenges, characterized
by high morbidity, mortality, and substantial socioeconomic burdens (Mak et al., 2024;
Devarbhavi et al., 2023). Specific conditions including hepatocellular carcinoma (HCC),
primary sclerosing cholangitis (PSC), and hepatic fibrosis, alongside chronic kidney disease
(CKD) and acute kidney injury (AKI) present formidable clinical management difficulties.
These challenges arise primarily from limited effective therapeutic strategies and severe
shortages of donor organs for transplantation. Stem cell therapy emerges as a promising
therapeutic avenue to these limitations by providing regenerative, immunomodulatory, and
paracrine therapeutic potential (Francis et al., 2024; Liu et al., 2022). Recent advancements
in stem cell technologies, coupled with increasing clinical urgency, further underscore the
critical importance and timeliness of developing stem cell-based interventions for hepatic
and renal pathologies (Chen et al., 2023; van den Berg et al., 2025). This Research Topic
“Stem cell research and therapy for liver and kidney diseases” addresses critical knowledge
gaps and emphasizes translational progress through a curated selection of one original
research study and four review articles.

Currently, stem cell research targeting liver and kidney diseases encompasses
multiple cell types and mechanisms. Mesenchymal stem cells (MSCs), particularly bone
marrow-derived MSCs (BM-MSCs), demonstrate efficacy against liver cancer through
epigenetic modulations and paracrine effects, reducing tumor proliferation and improving
survival outcomes in vitro and in vivo (Johor et al.). Meanwhile, pharmacotherapy
for primary sclerosing cholangitis (PSC) faces persistent challenges, where stem cell-
based interventions hold promise for addressing inflammation and cholestasis not
adequately addressed by current pharmacotherapy (Yang et al.). Liver fibrosis modeling
also remains challenging due to the complexity of extracellular matrix accumulation and
cellular crosstalk, underscoring the need for advanced, patient-specific, multicellular 3D
stem cell models (Ros-Tarraga et al.). In kidney diseases, stem cells provide protective
effects via immune modulation, paracrine signaling, and direct integration. However,
optimizing protocols and ensuring long-term outcomes remain critical translational
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hurdles (Salybekov et al.). Furthermore, small molecule based
chemical approaches offer innovative strategies to enhance
hepatocyte transplantation by improving cell quality, differentiation,
engraftment, and repopulation rates, essential for clinical translation
(Shi et al.).

This Research Topic integrates five insightful contributions
addressing pivotal aspects of stem cell therapy for liver and
kidney diseases. The review by Yang et al. provides an extensive
overview of pharmacological treatments for PSC, highlighting
clinical trial progress and uniquely positioning stem cell therapy
as a promising adjunct to conventional pharmacotherapy with
transformative potential for patient outcomes. Johor et al.
demonstrates through rigorous in vitro and in vivo evaluation that
BM-MSC-derived conditioned media synergizes effectively with
cisplatin in hepatocellular carcinoma treatment, presenting a viable
combined therapeutic strategy. Ros-Tarraga et al. critically evaluates
current in vitro liver fibrosis models, comparing primary human
cells, hepatic cell lines, and stem cell-derived models, emphasizing
the advantages and limitations crucial for futuremodel optimization
and therapeutic testing. Salybekov et al. outlines advancements in
cell therapy for kidney regeneration, detailing preclinical evidence,
translational challenges, and potential solutions such as optimized
cell sourcing, delivery methods, and dosing strategies, critically
shaping the roadmap for successful clinical application. Lastly, Shi
et al. reviews novel chemical approaches using small molecules
to tackle hepatocyte transplantation barriers, underscoring
innovativemethods to enhance hepatocyte quality, engraftment, and
proliferation, thereby significantly improving therapeutic efficacy
and viability.

Collectively, these contributions substantially advance our
understanding of the mechanistic potential and translational
opportunities for stem cell therapies in liver and kidney diseases.
They cohesively underscore critical research breakthroughs,
spanning mechanistic insights, innovative therapeutic strategies,
and practical clinical solutions. Nevertheless, future research
should prioritize addressing persistent challenges, including
standardization of cell preparations, deep mechanistic
understanding of stem cell interactions with complex disease
microenvironments, and robust safety assessments for long-
term clinical applications. Encouraging further development in
standardized protocols, exploring integrated biomaterials and

genetic editing strategies, and executing rigorous GCP-grade
clinical trials with long-term follow-up are essential next steps.
Ultimately, advancements in these directions promise significant
progress towards personalized, effective, and sustainable stem cell
therapies, transforming clinical management paradigms for liver
and kidney diseases.
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