
BP002, A TRADITIONAL CHINESE MEDICINE, INHIBITS HUMAN 
COLORECTAL CANCER CELL GROWTH IN COMBINE TREATMENT WITH  

5-FLUOROURACIL 

     Colon cancer is the third most frequently diagnosed cancer and also the third leading cause of cancer deaths in Taiwan. 5-Fluorouracil (5-FU) is commonly 
the first choice in the treatments of colon cancer, however, long-term exposure of 5-FU to cancer cells may result in chemoresistant phenotype. The reasons why 
cancer treatment becomes ineffective over periods of time is unknown; however, it has been found that cancer cells become resistance through the mechanisms 
of alteration of drug’s specific target, drug inactivation or influx and efflux of drugs in the cells, drug induced damage and evasion of apoptosis. In this study, a 
systemic approach was used to identify the possible mechanisms underlying the development of 5-fluorouracil-induced resistance on HCT116 colon cancer cells. 
In order to reverse 5FU-resistant HCT116 sub-clones to its naïve state, it is necessary to discover the promising Traditional Chinese Medicines (TCMs) in the role 
of adjuvant treatment. We screened 40 TCMs and found that BP002 was most effective in the combine treatment with 5-FU. The resistant sub-clones were given 
only 5-FU, a powerful cytotoxic agent used for cancer therapy, the cells did not undergo apoptosis due to previously acquired resistance. However, when the cells 
received a combined treatment of  5-FU and BP002, the drugs greatly inhibited cell proliferation. In addition to the anti-proliferative action, BP002 is able to block 
“Gene A” expression, a predictive marker that was selected according to our microarray data. We speculated that this inflammatory-related gene may contribute 
to tumorigenesis and chemoresistance. With these findings, we will be able to provide the best treatment option in the clinical studies and make an impact on the 
development of cancer research.  

     Chemoresistance has pose problems for patients who rely on chemotherapeutic drugs for cancer treatment. Here, we screened 40 different TCMs and found that BP002 was most effective 
in combine treatment with 5-FU. Although by adding BP002 alone may increase proliferation of 50-2 sub-clone, but when combine the drug with 5-FU may actually help killing of the cells. 
Microarray analysis is a method of help us identify differential gene expression of HCT116 parental and resistant sub-clones.  Gene A is one of the genes chosen for this study. Gene A was 
found to be related to inflammation and chemoresistance. Further study is needed to confirm the role and mechanism of gene A in high-dose resistant 5-FU sub-clones. In conclusion, the 
efficiency of 5-FU in the combine treatment of BP002 as an adjuvant may shed light on the development of cancer research and overcome the inefficiency of 5-FU during treatment. However, 
the molecular mechanism of drugs to the cells and clinical studies are still needed to prove the feasibility of BP002 in cancer treatment.
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Figure 2. Viability assay of HCT116 parental and resistant sub-clones. We selected sub-clones 50-1 and 50-2 
for further studies.

Table 1. The IC50 of HCT116 
parental and resistant sub-clones

Figure 4. Cytotoxicity assay of (A) 50-1 and (B) 50-2 HCT116 resistant sub-clones with BP002 alone or combine with 
50 µM 5-fluorouracil for 6 days. 

Figure 5. Heat map of parental HCT116 cell lines, 
low-dose 5-FU resistant sub-clones and high-dose 5-
FU resistant sub-clones. Gene A is highly expressed 
in high-dose 5-FU resistant clones thus is chosen for 
further study.  
Green: down-regulated genes; Red: up-regulated 
genes.
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Figure 3. Selection of promising candidates using (A) 50-1 and (B) 50-2 HCT116 resistant sub-clones. 40 different 
Traditional Chinese Medicines with or without 5-FU were screened for 6 days. We found that M25 (or BP002) is one of the 
effective medicines that may induce cell apoptosis when combined with 5-FU treatment.   
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Figure 1. The work flow of gene and TCM selection. 
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