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ABSTRACT BACKGROUND & AIM: To investigate the effects of quercetin on proliferation, cell cycle and apoptosis of
colon carcinoma cell line SW480 and to study its probable molecular mechanisms. MATERIALS AND METHODS: SW480
cells were treated with different concentrations of quercetin(10, 20, 40, 80, 160 fmol/L)for 24 h, 48 h and 72 h.
Then the cell proliferation, cell cycle, apoptosis rate and cyclin Bl protein expression of SW480 cells were analyzed
using MTT assay, flow cytometry and immunoblot methods, respectively. RESULTS: Proliferation of SW480 cells was
promoted by quercetein at a concentration of 20 ttmol/L(P < 0.05), while it was significantly inhibited by quercetin at
concentrations of 40, 80, 160 tmol/L(P <0.01), in a dose-and time-dependent manner. After treatment with 20, 40,
60, 80 tmol/L quercetin for 48 h, the percentages of SW480 cells at Go/G; phase were decreased, and those at G/
M phase were increased markedly (P <0.01). when SW480 cells were incubated with 80 tmol/L quercetin for 48 h,
the apoptosis rate increased from baseline of 2.68% + 1.04% to 13.32% +4.62% (P <0.01) . The expression of
cyclin B1 protein could be down-regulated by quercetin at concentrations of 40, 60, 80 f*mol/L. CONCLUSION: Quercetin
at lower concentrations could promote proliferation of colon carcinoma cell line SW480, while it could inhibit proliferation
and induce apoptosis of these cells at higher concentrations. Quercetin might exert its anti-tumor effect by blocking the
cell cycle, inducing apoptosis and down-regulation of cyclin Bl protein.
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Figure 1 The growth inhibitory effect on SW480 cells exposed to

quercetin with different concentrations for 24, 48, 72 h.Compared with
control group, "P<0.05," "P<0.01.
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Table 1 Effect of quercetin on cell cycle and apoptosis rate of SW480 cells
Groups Cell cycle (%)
(x 10 mol/L) " Go/G S Ga/M Apoptosisrate (%)
Control 3 56.56+3.92 35.80+2.39 7.64+1.51 2.68+1.04
Qucercetin 10 3 55.40+£3.72 34.00+2.51 10.60 £ 0.65 2.74+1.82
20 3 53.20+2.71 32.80+3.13 14.00+3.64" "~ 3.91+£2.65
40 3 51.70+ 1.46 32.60+3.57 15.70+2.20" ° 9.23+2.74"
60 3 49.80+3.15" 30.40+6.43 19.80+2.12"° ° 12.59+4.65" "
80 3 49.00+4.94 " 27.70+4.14" 23.30+1.22" " 13.32+4.62" °
Compared with control, "P <0.05," "P<0.01.
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Figure 2 The effects of quercetin on cell cycle and apoptosis of SW480 cells. A: cell cycle of control group; B:the changes of cell
cycle after 80 mmol/ L quercetin treatment for 48 h; C: apoptosis of control group; D: the changes of apoptosis after 80 Wmol/ L
quercetin treatment for 48 h
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Figure 3 Expression of cyclin B1 protein in SW480 cells after incubation with different concentrations of quercetin for 48 h by
Western blot analysis. A Western blot result 1: Control; 2: 40 pmol/L quercetin 3: 60 Wmol/L quercetin; 4: 80 kmol/L
quercetin B:semi-quantitative analysis. Compared with control grunp, "P <0.05

SW480
3 20 tmol/ L SW480
[5.9] (> 40 pmol/L) SW480
[6.10] SW480
[ 160 tmol/ L 72 h
SW480 89.00% 20 tmol/ L SW480

CARCINO GENESIS . TERATO GENESIS & MUTA GENESIS ‘ 0 3 8 6



19 5

(P> 0.05)

12 -13]

el G/S GM
(check point control )
[15]
[161
SW480 48 h GG, G
M S
SW480 G»M
Marion®! Yang """/
SW480 48 h
80 ftmol/L 48 h
3.97 (1) (eyclins)
cyclin Bl G,
cyclin Bl p34ede2
G2 M

48 h SW480 cyclin Bl

cyclin Bl G»M

SW480

[1] Echeverry C, Blasina F, Leighton F, et al. Cytoprotection by

neutral fraction of tannat red wine against oxidative

stress-induced cell death[J]. Agric Food Chem ,2004,52(24):
7395 - 7399.

Wenzel U, Herzog A, Kuniz S, et al. Protein expression
profiling identifies molecular targets of quercetin as a major
dietary flavonoid in human colon cancer cells[J]. Proteomics,
2004,4(7) : 2160 - 2174.

Sampson L, Rimm E, Hollman PC,

[3]

et al. Flavonol and

Q
~

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

flavone intakes in US health professionals [J] Am  Diet
Assoc ,2002,102(10) : 1414 - 1420.

Candlish JK. Antioxidants in food and chronic degenerative
disease [J]. Biomed Enriron, 1996,9(2-3):117 - 123.
Borska S, Gebarowska E, Wysocka T, et al. The effects of
quercetin vs cisplatin on proliferation and the apoptotic process
in A549 and SW1271 cell lines in vitro conditions[J]. Folia
Morphol ( Warsz) , 2004,63(1):103 - 105.

Akbas SH, Timur M, Ozben T. The effect of quercetin on
topotecan cytotoxicity in MCF-7 and MDA-MB 231
breast cancer cells [J]. Surg Res, 2005, 125(1) :49 - 55.

Pawlikowska-Pawlega B, Jakubowicz-Gil J, Rzymowska J, et

human

al. The effect of quercetin on apoptosis and necrosis induction
[J] . Folia

in human colon adenocarcinoma cell line LS180

Histochem Cytobiol, 2001,39(2) :217 - 218.

Jl. 2006, 8(2): 108 - 111.
Marion R, Robert E, Brigitte M. Quercetin-induced apoptosis
in colorectal tumor cells:

signaling [J1. Nutrion and cancer,1999,34(1):88 - 89.
Kawabata K, Murakami A, Ohigashi H. Nobiletin, a citrus

possible role of EGF receptor

flavonoid, down-regulates matrix metalloproteinase-7 (matrilysin)
expression in HT-29 human colorectal cancer cells [J]. Biosci
Biotechnol Biochem ,2005,69(2) :307 — 314.
Chung SY, Sung MK, Kim NH, et
P-glycoprotein by natural products in human breast cancer cells
[J1. Arch Pharm Res, 2005,28(7):823 - 828.
Van Der Woude H, Ter Veld MG, Jacobs N,

stimulation of cell proliferation by quercetin is mediated by the

al . Inhibition of

The

et al.

estrogen receptor [J] . Mol Nutr Food Res, 2005, 49(8):
763 - 771.
Virgili F, Acconcia F, Ambra R, et al. Nutritional flavonoids

modulate estrogen receptor alpha signaling [J] . IUBMB life,
2004,56(3) : 145 - 151.

Hartwell LH, Kastan MB. Cell cycle control and cancer [J].
Science ,1994,266(5192) : 1821 — 1828.

Hartwell LH, Weinert TA. Checkpoints: controls that ensure
[J] 1989, 246

the order of cell cycle events Science ,

(4390) : 629 - 634.

Chiarugi V, Magnelli L, Cinelli M, et al. Apoptosis and the
cell cycle [J]. Cell Mol Biol Res,1994,40(7-8):603 - 612.
Yang JH, Hsia TC, Kuo HM, et al. Inhibition of lung
cancer cell growth by quercetin glucuronides via Go/ M arrest
[J] . Drug Metab Dispos, 2006,

and induction of apoptosis

34(2) : 296 - 304.

CARCINO GENESIS . TERATO GENESIS & MUTA GENESIS



