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Applications and Mechanistic Insights of Modified Citrus Pectin in Cancer Therapy
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1. Introduction

2. MCP mediated active targeting calcium phosphate hybrid nanoparticles for the treatment
of orthotopic drug-resistant colon cancer
3. Modified citrus pectin inhibits breast cancer development in mice by targeting tumor-
associated macrophage survival and polarization in hypoxic microenvironment
4. Conclusion
Abstract

Modified citrus pectin (MCP) is a low-molecular-weight polysaccharide derived from the
hydrolysis of natural citrus pectin, which has recently attracted increasing attention for its
potential applications in cancer therapy. Cancer remains one of the leading global health
challenges, and although current treatments such as surgery, radiotherapy, and chemotherapy
can prolong patient survival, they are often limited by drug resistance and severe side effects.
This study integrates MCP-based research to explore its therapeutic roles and mechanisms in
drug-resistant colon cancer and breast cancer. A novel nanoparticle drug delivery system
(PSVII@MCP-CaP) was developed for targeted colon cancer therapy, in which MCP served as
a targeting ligand to encapsulate the poorly soluble anticancer compound Paris saponin VII
(PSVII) within calcium phosphate nanoparticles (CaP). The results demonstrated that
PSVII@MCP-CaP effectively inhibited the growth and metastasis of drug-resistant colon
cancer while significantly reducing PSVII-induced hemolysis, indicating excellent stability and
biocompatibility. In addition, MCP was shown to regulate the metabolism and function of
tumor-associated macrophages (TAMs) within the tumor microenvironment. Under hypoxic
conditions, MCP suppressed the expression of galectin-3 (Gla-3) and reduced reactive oxygen
species (ROS) levels, thereby decreasing glucose uptake and M2 polarization of TAMs, which
in turn attenuated breast cancer progression and metastatic potential. Overall, these findings
suggest that MCP possesses dual functionality as both a drug carrier and an immunomodulator,
offering a novel therapeutic strategy that simultaneously targets drug-resistant cancer cells and

the tumor microenvironment.



Reference

Bai, S., Sun, Y., Cheng, Y., Ye, W., Jiang, C., Liu, M., Ji, Q., Zhang, B., Mei, Q., Liu, D., &
Zhou, S. (2021). MCP mediated active targeting calcium phosphate hybrid
nanoparticles for the treatment of orthotopic drug-resistant colon cancer. Journal of
Nanobiotechnology, 19, 367.

Wang, L., Zhao, L., Gong, F., Sun, C., Du, D., Yang, X., & Guo, X. (2022). Modified citrus
pectin inhibits breast cancer development in mice by targeting tumor-associated
macrophage survival and polarization in hypoxic microenvironment. Acta

Pharmacologica Sinica, 43, 1556-1567.



