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Abstract

Hepatocellular carcinoma (HCC), ranking as the third leading
cause of cancer-related mortality globally, continues to pose
challenges in achieving optimal treatment outcomes. The
complex nature of HCC, characterized by high spatiotemporal
heterogeneity, invasive potential, and drug resistance,
presents difficulties in its research. Consequently, an in-
depth understanding and accurate simulation of the immune
microenvironment of HCC are of paramount importance.
This article comprehensively explores the application of
preclinical models in HCC research, encompassing cell
line models, patient-derived xenograft mouse models,
genetically engineered mouse models, chemically induced
models, humanized mouse models, organoid models, and
microfluidic chip-based patient derived organotypic spheroids
models. Each model possesses its distinct advantages and
limitations in replicating the biological behavior and immune
microenvironment of HCC. By scrutinizing the limitations of
existing models, this paper aims to propel the development
of next-generation cancer models, enabling more precise
emulation of HCC characteristics. This will, in turn, facilitate
the optimization of treatment strategies, drug efficacy
prediction, and safety assessments, ultimately contributing
to the realization of personalized and precision therapies.
Additionally, this article also provides insights into future
trends and challenges in the fields of tumor biology and
preclinical research.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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