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Evaluation of Cytotoxic Properties of Tea Polyphenols in
Intestinal Cells Treated with Over-the-counter Drugs

Hyun-A Choi, Mi-Ri Kim, and Jungil Hong*
Department of Food Science and Technology, College of Natural Science, Seoul Women's University

Abstract Polyphenols in green tea are biologically active and may interact with commonly-consumed over-the-counter
(OTC) drugs in the body. In this study, modulation of cytotoxicity of polyphenon 60 (PPE, tea polyphenol mixture) with
co-treatment of several OTC drugs, including ibuprofen (Ibu), acetaminophen (AAP), and aspirin was investigated in
intestinal cells. PPE showed more potent cytotoxic effects on colon cancer HCT 116 cells than on normal intestinal INT
407 cells. Ibu had the strongest cytotoxic effects on both cell types. Cytotoxicity of PPE on HCT 116 and INT 407 cells
was not markedly altered by co-treated OTC drugs. Cytotoxicity of the OTC drugs was not affected by PPE. When HCT
116 cells were incubated with AAP before or after PPE treatment, cytotoxicity was slightly enhanced more than their
additive effect. The present study may provide basic information of possible toxicity due to interaction of the polyphenols

and the OTC drugs.
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Fig. 1. Structures of green tea polyphenols (A), and commonly-consumed over-the-counter (OTC) drugs, acetaminophen (AAP, B),

ibuporfen (Ibu, C), and aspirin (Asp, D) used in the present study.
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Fig. 2. Cytotoxic effects of PPE and the OTC drugs on the intestinal cells. (A) Concentration-dependent effects of PPE on INT 407, IEC-6,
and HCT 116 cells. (B and C) Effects of the OTC drugs on INT 407 (B) and HCT 116 (C) cells. (D) IC,, values of PPE and OTC drugs on each
cell line. Cells were incubated with different concentrations of PPE or OTC drugs for 24 h. Viable cells were analyzed using the MTT assay.
Each value represents the mean+SD (n=8). Different letters indicate a significant difference (p<0.05) based on one-way ANOVA and the

Tukey’s HSD test (D).
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Fig. 3. Effects of PPE on viabilities of HCT 116 in the presence of the OTC drugs. (A and C) Effects of different concentrations of the OTC
drugs on viability of HCT 116 cell during 24 h (A) and 48 h (C). (B and D) Effects of PPE on cell viability during 24 h (B) and 48 h (D) in the
presence of the OTC drugs. HCT 116 cells was treated with PPE (10 pg/mL) in the absence or presence of the different concentrations of the
OTC drugs. After 24 or 48h incubation, viable cells were analyzed using MTT assay. Each bar represents the mean+SD (n=8). * Significantly
different from PPE only according to Student’s #-test (*, p<0.05; **, p<0.01).
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Fig. 4. Changes in PPE cytotoxicity by SOD, and generation of
H,0, from PPE. (A) Modulation of PPE cytotoxicity by SOD. (B)
Evaluation of cytotoxic effects of PPE with the OTC drugs in the
presence of SOD. (C) Generation of H,O, from PPE. Cells were
treated with different concentrations of PPE in the absence or
presence of 15 U/mL SOD for 24 h (A). HCT 116 cells were also
treated with PPE (25 pg/mL) and/or 200 uM each OTC drugs in the
presence of SOD for 24 h (B). PPE (100 pg/mL) was incubated in
PBS at 37°C in the presence of each OTC drug for 2h, and H,O, level
was analyzed using FOX assay. Each value represents the mean+SD
(n=8 in the case of A and B, n=3-6 in the case of C). Different letters
indicate a significant difference (p<0.05) based on one-way
ANOVA and the Tukey’s HSD test (B and C).
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Fig. 5. Effects of PPE on viabilities of INT 407 (A) and HCT 116
(B) cells in the presence of OTC drugs. INT 407 or HCT 116 cells
were incubated with different concentrations of PPE in the absence
or presence of 2 mM Ibu or 5 mM AAP. After 24 h, viable cells were
analyzed using MTT assay. Each value represents the mean+SD
(n=8). Different letters indicate a significant difference (p<0.05)
based on one-way ANOVA and the Tukey’s HSD test.
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Fig. 6. Effects of PPE and the OTC drugs on cell viabilities by different sequence of treatment scheme. INT 407 (A) and HCT 116 (C) cells
were incubated with vehicle (0.1% DMSO) or PPE (5, 10 or 20 pg/mL) for 24 h, the medium was then replaced by one containing vehicle, 2
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indicate a significant difference (p<0.05) based on one-way ANOVA and the Tukey’s HSD test.
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