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Research progress in anti-colorectal cancer mechanism of berberine
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Abstract: Colorectal cancer (CRC) is a common malignancy burdening people globally, with increasing
morbidity and mortality nowadays, due to the alternation in the diet type and lifestyle in modern society. Berberine,
a type of benzylisoquinoline alkaloid, is widely present in numerous medicinal plants, particularly including
Coptidis Rhizoma. Mounting evidence reveals that berberine possesses an array of pharmacological effects, such as
anti-inflammation, anti-bacterium, anti-cancer, anti-diabetes mellitus and so on. In particular, berberine exhibits
substantial inhibition on various types of cancers including CRC. Hereby, we sought to systematically review the
suppressive effect of berberine on CRC through the diminishment of the proliferation and metastasis, induction of
apoptosis, arrest of cell cycle, regulation of inflammatory reaction, the reverse of chemotherapeutic resistance and
restoration of gut microbiota in CRC, so as to shed light on the in-depth mechanisms underlying the treatment of
CRC with berberine in the clinical setting.
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Figure 1 The risk factors of colorectal cancer (CRC). NSAIDs: Non-steroidal anti-inflammatory drugs
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Table 1

Polycystic ovary syndrome

Clinical trials of berberine in treating cancer registered at ClinicalTrials. gov. EGFR: Epidermal growth factor receptor; PCOS:

Study title Condition Status Identifier
A research of berberine hydrochloride to prevent colorectal adenomas in Colorectal adenomas Recruiting, phase 2/3 ~ NCT03281096
patients with previous colorectal cancer
Gefitinib and berberine in the first-line treatment of lung adenocarcinoma Lung adenocarcinoma; Not yet recruiting NCT03486496
with EGFR mutation EGFR mutation
Berberine chloride in preventing colorectal cancer in patients with ulcer- Ulcerative colitis Active, not recruiting ~ NCT02365480

ative colitis in remission
Helicobacter pylori eradication with berberine plus amoxicillin triple
therapy versus bismuth-containing quadruple therapy

Helicobacter rescue therapy with berberine plus amoxicillin quadruple
therapy versus tetracycline plus furazolidone quadruple therapy

Study of berberine hydrochloride in prevention of colorectal adenomas
recurrence

Primary chemoprevention of familial adenomatous polyposis with
berberine hydrochloride

Effect of berberine on hormonal and metabolic features in obese women

with PCOS
PCOS: effect of letrozole and berberine

Dyspepsia; Enrolling by invitation NCT04697186
chronic gastritis;

gastric cancer;

Helicobacter pylori

infection

Gastric ulcer; Completed, phase 4 NCT03609892

chronic gastritis;
gastric cancer

Colorectal adenoma Completed, phase 2/3  NCT02226185

Colorectal adenomas Recruiting, phase 2/3 ~ NCT03333265

PCOS; obesity Recruiting, N/A NCTO01138930

PCOS Recruiting, N/A NCTO01116167
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Figure 2 Mechanism of berberine in treating colorectal cancer. (Adapted from Ref. 83 with kind permission. Copyright Chinese Traditional

and Herbal Drugs ® 2021 Chinese Pharmaceutical Association). Berberine has an extensive range of pharmacological mechanisms including

inhibiting cancer cell proliferation and migration, inducing cell apoptosis, blocking cell cycle, mediating inflammatory response, et al. It has

remarkable therapeutic potential on colorectal cancer. eEF2: Eukaryotic elongation factor 2; PCNA: Proliferating cell nuclear antigen;
CDKI1: Cycle dependent kinase 1; CDK2: Cycle dependent kinase 2; CDK4: Cycle dependent kinase 4; SOD: Superoxide dismutase; MPO:
Myeloperoxidase; RB: Retinoblastoma protein; miR-429: Micro ribonucleic acid-429; miR-106b/25: Micro ribonucleic acid-106b/25
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