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Abstract: Background: Colorectal cancer has high incidence and mortal rate in China. Chronic inflammatory intestine 

diseases are ascribed to precancerous lesion of colorectal cancer because of its close relationship with each other. TCM therapy 

has good effect in the prevention and treatment of inflammatory bowel diseases related colorectal cancer. Objective: To explore 

the preventive and therapeutic effects of Coptis chinensis and traditional Chinese medicine compound containing Coptis 

chinensis on inflammatory bowel disease and colorectal cancer. Methods: This paper reviews the sections in classical TCM 

books and recent report of clinical and experimental research on the formulars composed of Coptidis Rhizoma and the single 

drug in treating ulcerative colitis, intestinal polyps and colorectal cancer. By analyzing the data reported in the original literature, 

The mostly applied herbal formulas in the clinic including Gegen Qinlian Decoction, Dark Plum Pill and Banxia Xiexin 

Decoction were studied in detail. Results: Coptidis Rhizoma has the function of clearing away heat and drying dampness, 

purging fire and detoxification, benefiting intestine and stopping diarrhea. Several formulas composed of Coptidis Rhizoma are 

applied to treat inflammatory bowel diseases and colorectal cancer. Conclusion: Coptidis Rhizoma and its composition has the 

function of inhibiting intestinal inflammation, regulating intestinal flora, protecting intestinal barrier, and etc. 
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1. Introduction 

Colorectal cancer (CRC) is the third most common cancer 

in males and second in females, and the fourth most common 

cause of cancer death worldwide [1]. Inflammatory bowel 

diseases (IBD), such as Crohn’s disease and ulcerative colitis, 

strongly increase a person’s risk of developing colorectal 

cancer [2]. Reverse the process of transformation of 

inflammation to carcinoma in considered as the effective 

method to prevent the incidence of CRC [3]. CRC can also 

begin as a benign adenomatous intestinal polyp, evolving to 

adenoma with high grade dysplasia, invasive 

adenocarcinoma and metastatic disease [4]. 

Traditional Chinese medicine (TCM) has been extensively 

used as an alternate treatment and prevention for cancers and 

precancerous lesion [5]. The disease names related to 

inflammatory bowel disease and colorectal cancer include 

“intestinal wind”, “organ toxin”, “Chang Xvn”, and etc [6]. 

There are lots of herbal medicine formulas are applied to 

treat chronic intestinal diseases and relieve the clinical 

symptoms of patients’. Coptidis Rhizoma is one of the most 

widely used traditional Chinese herbs in China and the 

medical records in past thousands of years have fully 

confirmed its therapeutic effect on intestinal diseases [7]. 

2. Review 

2.1. Clinical Application of Coptidis Rhizoma in the 

Classical Medicinal Formulas 

In the classic Chinese medicine books of “Treatise on 

Febrile Diseases” there are several formulas containing 

Coptis chinensis Franch such as Gegen qinlian Decoction [8], 

Dark Plum Pill [9] and Banxia Xiexin Decoction [10] which 

are commonly used in treating ulcerative colitis (UC), 

intestinal polyps, colorectal cancer and etc. The following is 

the summary of the clinical application of the 

above-mentioned formulas (Table 1). 
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Table 1. Clinical application of Coptis Chinesis French in the classical formulas. 

number medicinal formulas composition action reference 

1 Gegen qinlian Decoction 
Pueraria Lobata, Scutellaria baicalensis, Coptidis 

Rhizoma, liquorice 

dispersing exopathogens and clearing 

away internal heat 

8, 11, 12, 

13, 14, 15 

2 Dark plum pill 

dark plum, Asarum, dry ginger, cassia twig, aconite, 

pericarpium zanthoxyli, Coptidis Rhizoma, golden 

cypress, Ginseng, Angelica sinensis 

clearing upper heat and warming lower 

cold, moderating liver and harmonizing 

middle-Jiao 

9, 16, 17, 

18 

3 Banxia xiexin decoction 
Pinellia ternate, Dried ginger, Scutellaria baicalensis, 

Coptidis Rhizoma, Ginseng, jujube, liquorice 

harmonizing liver and spleen, dissolving 

lumps and resolving masses 

10, 19, 20, 

21 

 

2.2. Gegen Qinlian Decoction (GGQL) 

Gegen qinlian Decoction are composed of Pueraria Lobata, 

Scutellaria baicalensis and liquorice besides Coptidis Rhizoma. 

The action of the formula is dispersing exopathogens and clearing 

away internal heat. The monarch drug is Pueraria Lobata which is 

ascribed to the channel of spleen and stomach. Pueraria Lobata 

can not only expel exopathogens, clear away heat, and ascending 

clear-Yang to stop diarrhea. Scutellaria baicalensis and Coptidis 

Rhizoma are both minister drugs. With bitter taste and cold nature, 

the two minister drugs can clear away heat and dry dampness to 

stop diarrhea. Liquorice plays as assistant and guide with the 

function of moderating the property of herbs. Combined with 

replenishing Qi, strengthening spleen, clearing away heat, or 

warming Yang respectively, GGQL can treat ulcerative colitis 

with the function of regulating immunity and relieving 

inflammation [11]. According to the results of clinical study, 

modified GGQL is effective in treating damp-heat syndrome of 

intestinal polyps [12]. Experimental research showed that the 

actional mechanism of GGQL includes anti-inflammation, 

anti-virus, inhibiting gastrointestinal motility, improving 

immunity, and, etc [13]. As to diarrhea of postoperative colorectal 

cancer because of damp-heat accumulation, GGQL can stop 

diarrhea by clearing away heat and drying dampness [14]. It is 

proved to have synergetic effect with Mesalazine [15]. 

2.3. Dark Plum Pill (DP) 

Dark plum pill is composed of warm and cold drugs, 

tonify drugs and purging drugs. It has the function to clearing 

upper heat and warming lower cold, moderating liver and 

harmonizing middle-Jiao. Dark plum is the monarch drug 

with the function of astringing bowel to stop dysentery. 

Asarum, dry ginger, cassia twig, aconite and pericarpium 

zanthoxyli have the function of warming viscera and 

dispersing cold pathogen. Coptidis Rhizoma and golden 

cypress have the function of clearing away heat. Ginseng and 

Angelica sinensis have the function of replenishing Qi and 

nourishing blood. DP can relieve the symptoms of abdominal 

pain and diarrhea of patients of ulcerative colitis [16]. 

Modified DP can prevent the recurrent of intestinal polyp and 

the incidence of colorectal cancer [17]. Modified DP is also 

applied to treat late stage of colorectal cancer with metastasis 

of lungs and brain [18]. 

2.4. Banxia Xiexin Decoction (BXXX) 

Banxia xiexin decoction is a harmonizing prescription. It 

has the function of harmonizing liver and spleen, dissolving 

lumps and resolving masses. The monarch drug is Pinellia 

ternate which has the function of dissolving lumps and 

resolving masses, descending adverse reverse and stopping 

vomit. Dried ginger can warm middle-Jiao, Scutellaria 

baicalensis and Coptidis Rhizoma can clear away internal 

heat which are minister drugs. Ginseng and jujube are 

assistant drug with the function of replenishing qi and 

strengthening spleen. Liquorice is the guide drug with the 

function of moderating the property of herbs. BXXX is 

applied to treat UC with the function of alleviating 

infiltration of inflammatory cells, inflammation reaction, 

balancing gut flora, and promoting the repairment of 

intestinal mucosa [19]. BXXX can prevent the recurrence of 

intestinal polyp and better the pathological change of atypical 

hyperplasia of intestinal mucosa [20]. Combined with 

chemotherapy to treat colorectal cancer, BXXX can not only 

relieve the patients’ adverse reaction of peptic tract, but also 

relieve the liver injury and decrease of white blood cells [21]. 

3. Experimental Research of the Herb of 

Coptidis Rhizoma 

Coptis Rhizoma mainly contains isoquinoline alkaloids, 

lignans, flavonoids, organic acids and other chemical 

compositions [22-25]. Up to now the results show that the 

most actively ingredient of Coptis Rhizoma is berberine 

[26-30] which has the function of anti-inflammation, 

regulating gut flora, and protecting the intestinal mucosal 

barrier (Table 2). 

3.1. Anti-inflammation 

Berberine is the main effective component of Coptidis 

Rhizoma which has the function of anti-inflammation through 

inhibiting the activity of neutrophil phospholipase, the 

chemotaxis of neutrophil cells, the release of oxygen radical, 

and decreasing the content of PGE2 [31]. 

3.2. Gut Flora Regulation 

The abstract of Coptidis Rhizoma can promote the production 

of probiotics such as lactobacillus and Bifidobacterium [32]. 

3.3. Mucosal Barrier Protection 

Berberine can protect mechanical barrier of intestinal 

mucosa through inhibiting the destruction of intestinal stem 
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cells and tight conjunction proteins [33]. Berberine can protect 

intestinal chemical barrier through elevating the expression of 

mucoprotein, and increasing the quantity of goblet cells so as 

to thickening the mucous layer [34, 35]. 

Table 2. Pharmacological research on the herb of Coptidis Rhizoma. 

number pharmacological action mechanism reference 

1 Anti-inflammation 
inhibiting the activity of neutrophil phospholipase, the chemotaxis of neutrophil cells, the release of 

oxygen radical, and decreasing the content of PGE2. 
31 

2 Gut flora Regulation promote the production of probiotics such as lactobacillus and Bifidobacterium. 32 

3 
Mucosal barrier 

protection 

inhibiting the destruction of intestinal stem cells and tight conjunction proteins 33 

elevating the expression of mucoprotein, and increasing the quantity of goblet cells so as to 

thickening the mucous layer 
34, 35 

 

4. Conclusions and Perspectives 

Coptidis Rhizoma has the function of clearing away heat 

and drying dampness. According to the records of classical 

TCM books it is effective in treating diarrhea, dysentery and 

hematochezia. There are plenty of clinical study on some 

famous herbal medicine formulas containing Coptis chinensis 

Franch such as GGQL, DP and BXXX in treating ulcerative 

colitis, intestinal polyp and colorectal cancer. The results 

showed that those formula composed of Coptidis Rhizoma 

had good therapeutic effect. In GGQL, Coptidis Rhizoma 

combined with Scutellaria baicalensis to clear away heat, at 

the same time take Pueraria Lobata as the monarch drug to 

expel exopathogens and ascending clear-Yang, so the whole 

formula performs the function of dispersing exopathogens 

and clearing away internal heat. GGQL is good at treating 

inflammatory bowel diseases due to dysfunction of 

separating the clear and excreting the turbid. DP is a complex 

formula with the function of clearing upper heat and 

warming lower cold, moderating liver and harmonizing 

middle-Jiao and is good at treating protracted cases of 

concurrent coldness and hotness, deficiency and excess. 

BXXX also contains cold nature drugs and warm nature 

drugs. good at harmonizing liver and spleen so can be 

applied to treat inflammatory bowel diseases due to 

discordance of liver and spleen. The monarch drug is Pinellia 

ternate which is good at drying dampness and resolving 

phlegm to relieve the distension in the upper abdomen and 

stomach. According to TCM theory, spleen governs the 

whole digestive tract including stomach, small intestine and 

large intestine. Relatively, BXXX is good at relieve the 

symptoms of abdominal distension and vomit of patients of 

chronic intestinal diseases. 

Lots of experimental research revolved around berberine 

which is the main component of Coptidis Rhizoma. The 

results showed that Coptidis Rhizoma could relieve the 

inflammatory change of intestine so that inhibit the further 

transformation from inflammation to carcinoma. Coptidis 

Rhizoma could regulate gut flora so as to promote the 

generation of beneficial bacteria and kill or inhibit the 

pathogenic bacteria. Berberine could protect intestinal 

mucosal barrier so as to cure or relieve the ulcer in the 

intestine and the surrounding tissue edema. 

In conclusion, the further research can focus on either the 

effective components of Coptidis Rhizoma as a single herb for 

seeking for drug development, or the clinical application laws 

of Coptidis Rhizoma in different prescriptions to better the 

therapeutic effect in treating inflammatory bowel diseases and 

colorectal cancer. It is also hopeful to find out the best 

scheme and most effective chemicals to prevent the 

colorectal transformation from inflammation to carcinoma. 
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