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Colorectal cancer (CRC), a globally prevalent malignancy, typi-
cally evolves through the adenoma-carcinoma sequence via
intricate interplay of genetic, environmental, and metabolic fac-
tors'. The current clinical and basic research predominantly fo-
cuses on the treatment of CRC, while insufficient attention has
been paid to the precancerous lesions and early intervention®. The
historical account of Bian Que and his brothers in ancient Chinese
medicine reveals the TCM theory of “preventive treatment of
diseases”, emphasizing that disease prevention is better than cure.
The theory of “preventive treatment of diseases” includes three
levels: prevention before disease, prevention of the development
of the existing disease, and prevention of the recrudescence of
disease. This theory remarkably aligned with modern concepts of
tumor primary and secondary prevention®. However, TCM has the
characteristics of “multi-component, multi-pathway and multi-
target™. How to apply modern scientific systems to interpret the
“preventive treatment of diseases” theory of TCM and its anti-
cancer mechanisms still faces many challenges.

A recent study by Cheng’s team published in Acta Pharma-
ceutica Sinica B (APSB) has systematically delineated
the changes in the tumor microenvironment (TME) and
elucidated the molecular mechanisms underlying the Shen-Bai-
Jie-Du decoction’s (SBJDD’s) suppression of colorectal

adenoma—carcinoma transition (Fig. 1, Created in BioRender,
Agreement number: XP28D4EEY0)®. They demonstrated that
SBIDD significantly retards colorectal tumorigenesis in Apc™™+
mice and in clinical patients. Single-cell RNA sequencing depic-
ted a dynamic cellular landscape during colorectal
adenoma—carcinoma transition and SBJDD treatment, revealing
significant enrichment of Nirp3" TAMs, neutrophils, stem cells,
Ccl22% DCs, Sppl™ macrophages, Cd4" regulatory T cells
(Tregs), and Cd4" Th17 cells throughout tumorigenesis. Inte-
grated analysis with The Cancer Genome Atlas cohort identified
Ccl22* DCs as the pivotal cell subtype exhibiting dual-
modulation during both colorectal adenoma—carcinoma transi-
tion and SBJDD treatment. Pseudotime trajectory analysis traced
the ontogeny of Ccl22t DCs to Wdfy4™ DCs precursors.
Combinatorial cellular interaction analysis, multiplex immuno-
histochemistry, and flow cytometry demonstrated that Cci22* DCs
promote colorectal tumorigenesis via Tregs-mediated immuno-
suppression. Mechanistically, berberine (an active compound of
SBIDD) suppressed Ccl22* DC differentiation and their immu-
nosuppressive function by targeting TMEM131, a transmembrane
regulatory protein governing TNF signaling pathway activation.

This study established a close connection between the two
complex systems of TCM and TME through single-cell
sequencing, which not only deepened the understanding of the
dynamic evolution of colorectal TME, but also highlighted the
potential of TCM in the early prevention of CRC. In addition, this
study also identified Cci22* DCs-TMEM131 as potential thera-
peutic targets, indicating that normalization of the TME may be a
safer strategy for tumor prevention and treatment, and providing a
new paradigm for research on the mechanisms of modern TCM
compounds.

Peer review under the responsibility of Chinese Pharmaceutical Association and Institute of Materia Medica, Chinese Academy of Medical Sciences.

https://doi.org/10.1016/j.apsb.2025.06.020

2211-3835 © 2025 Published by Elsevier B.V. on behalf of Chinese Pharmaceutical Association and Institute of Materia Medica, Chinese Academy of
Medical Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



3830

Huan Tang, Jigang Wang

Figure 1

Colorectal Cancer Progression

Adenomatous

H liferati
yperproliferation pohils

Severe
dysplasia

Adenocarcinoma Cancer

i

Dendritic
cell

@2 Adenoma Cancer
(@) cell cell g,b

References

1.

2.

Eng C, Yoshino T, Ruiz-Garcia E, Mostafa N, Cann CG, O’Brian B,
et al. Colorectal cancer. Lancet 2024;404:294—310.

Singh M, Morris VK, Bandey IN, Hong DS, Kopetz S. Advancements
in combining targeted therapy and immunotherapy for colorectal can-
cer. Trends Cancer 2024;10:598—609.

. Brenner H, Chen C. The colorectal cancer epidemic: challenges and

opportunities for primary, secondary and tertiary prevention. Br J
Cancer 2018;119:785—92.

. Shang Q, Liu W, Leslie F, Yang J, Guo M, Sun M, et al. Nano-

formulated delivery of active ingredients from traditional Chinese
herbal medicines for cancer immunotherapy. Acta Pharm Sin B 2024;
14:1525—41.

. .
Cel22* \ Active .~ Extracellular
dendritic cell @ jiicall @ T-cell @ iregoeil == matrix

Dynamic cellular landscape during colorectal adenoma-carcinoma transition and Shen-Bai-Jie-Du decoction (SBJDD)’s treatment.

. Tao Y, Ma Y, Gu L, Zhang Y, Zhang Q, Zhou L, et al. Single-cell RNA

sequencing reveals Shen-Bai-Jie-Du decoction retards colorectal
tumorigenesis by regulating the TMEM131—TNF signaling pathway-
mediated differentiation of immunosuppressive dendritic cells. Acta
Pharm Sin B 2025;15:3545—60.

Huan Tang, Jigang Wang”

State Key Laboratory for Quality Ensurance and Sustainable Use

of Dao-di Herbs, Artemisinin Research Center, and Institute of
Chinese Materia Medica, China Academy of Chinese Medical
Sciences, Beijing 100700, China

*Corresponding author.
E-mail address: jgwang@icmm.ac.cn (Jigang Wang).



