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Figure 1 The role of gut microbiota in radiotherapy, immunotherapy, and chemotherapy
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The function and mechanisms of gut microbiota in the treatment of
colorectal cancer: from fundamental to clinical application

LAI JieYu'? & CHEN HuiMin'"

! Shanghai Institute of Digestive Disease, Renji Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai 200001, China
2 School of Medicine, Shanghai Jiao Tong University, Shanghai 200025, China
* Corresponding author, E-mail: chenhuimin@renji.com

One of the most prevalent malignancies in the world, colorectal cancer (CRC), is becoming more prevalent in younger people and
more difficult to cure due to treatment resistance. Because it influences inflammatory reactions, metabolic processes, and
immunological responses, the gut microbiota has become a crucial regulator of the results of CRC therapy. The effect of the gut
microbiota on the treatment of colorectal cancer is examined in this review. By influencing immune cell populations like T cells,
macrophages, and myeloid-derived suppressor cells, the gut microbiota and its generation of metabolites like bile acids and short-
chain fatty acids (SCFAs) may be essential in controlling the tumor immune microenvironment. The gut microbiota has an impact on
medication metabolism and resistance mechanisms in chemotherapy; certain bacteria may improve therapeutic efficacy while others
may deteriorate the resistance. Additionally, microbial metabolites can lessen the toxicity caused by chemotherapy, particularly the
adverse effects on the gastrointestinal tract. The composition of the gut microbiota affects the effectiveness of radiotherapy; whereas
detrimental bacteria, including Fusobacterium nucleatum, contribute to radiation resistance, beneficial bacteria increase radiation
sensitivity. Numerous clinical approaches that target the gut microbiome, such as bacteriophage therapy, probiotics, prebiotics, fecal
microbiota transplantation (FMT), and traditional Chinese medicine therapy, are demonstrating promise in improving the outcome of
treatment for colorectal cancer. The potential of gut microbiota regulation as an adjuvant therapeutic approach in CRC is highlighted
in this review, providing fresh chances to improve treatment effectiveness and lessen adverse effects.

colorectal cancer, gut microbiota, immunotherapy, chemotherapy, radiotherapy, precision medicine

doi: 10.1360/SSV-2025-0114

PREEL, e L, W W, RS O B A I A G R B AR B L
fF, _EHETTHALBIR T TR BTG, AR R A A - 0 2 A H R H KSR
BRSS. W TR B N U BT 9T, JE TR B e i L I gk, B 3 AR
SRFHFFERAREGREHE, NG BRI EA U RFEIE & Lig1E SRR
BIHRIAZE). TZRTFTT7 190 90 A S Rg B BT« R BF Bl g RO LA IR 1
¥ JTEATE B AR VAN R ARREYE R N B N 2R, DU — A E (E The
New England Journal of Medicine“ TR FIL30RTE. S 5HRGE KB H AR L
EAmt S AN SR E S N A A

1715


https://doi.org/10.1360/SSV-2025-0114

	肠道微生物群在结直肠癌治疗中的作用和机制: �从基础到临床转化
	1肠道微生物群对结直肠癌免疫治疗的影响
	1.1ICB的微生物依赖性
	1.2肠道微生物群对免疫抑制性微环境的调控
	1.2.1髓系来源抑制性细胞
	1.2.2吞噬细胞
	1.2.3T细胞

	1.3肠道微生物群与肠道免疫屏障的互作

	2肠道微生物组在化疗中的作用
	2.1增强化疗敏感性的机制
	2.2介导化疗耐药的通路
	2.3化疗副作用的菌群干预

	3肠道微生物组在放疗中的作用
	3.1辐射敏感性的菌群调控
	3.2放射性肠炎的菌群干预策略

	4肠道微生物组在结直肠癌治疗中的临床应用潜力
	4.1粪菌移植
	4.2益生元、益生菌、后生元
	4.3噬菌体
	4.4中药治疗

	5总结与展望

	The function and mechanisms of gut microbiota in the treatment of colorectal cancer: from fundamental to clinical application

