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Interference of curcumin in cycle of HepG2 cells by regulating microtubule system
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Abstract: Objective To investigate the effect of curcumin (Cur) on cycle in HepG2 cells and the action of microtubule system for it.
Methods The proliferation inhibition of Cur on HepG2 cells was evaluated by MTT assay; The effect of Cur on the cycle of HepG2
cells was analyzed by flow cytometry; Confocal laser scanning microscopy (CLSM) was used to observe the changes of microtubule in
HepG2 cells after treated with Cur; Western blotting was performed to determine the expression of a-tubulin; The in vitro effects of Cur
on tubulin polymerization and depolymerization activities were studied. Results Cur inhibited the proliferation of HepG, cells in a
dose- and time-dependent manner. With Cur concentration increasing, the proportion of HepG2 cells arrested in G,/M phase was also
increased. CLSM showed that Cur could seriously destroy the cell microtubule structure and change the polymerization state of
tubulin. Western blotting showed that the decrease of the expression level of a-tubulin was related to Cur concentration. Cur could
also interfere the microtubule polymerization and depolymerization activities. Conclusion Cur could inhibit the proliferation of
HepG2 cells by destroying the microtubule structure and downregulating the expression of a-tubulin, and make HepG?2 cells arrested in
G,/M phase.
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Fig. 1 Effect of Cur on proliferation of HepG2 cells
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Fig. 2 Effect of Cur on microtubule cytoskeleton of HepG2 cells
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Fig. 3 Effect of Cur on expression of a-tubulin
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Fig. 4 Effect of Cur, taxol, and colchicine

on tubulin polymerization

BELHS, B AN A KA T GoM ) B2
VP A AR, N is s SR o Ll A 22
AR IR G, eSS AR KT, X
AR YERS . AIRESH T AR BAT
LR S IR AT ORI T AR T AT A 2
o5, WHBTCVAREE, 5 KRBT W 6
AU BRI, iR 0 AR A B O R

SR E AR Y], L HRBENS W3] HepG2



= 1148 -

¢ %% Chinese Traditional and Herbal Drugs

443 EoW 201345 A

fusgsE, HENRFIFIEACCR, HAEH 240
J5 . Go/Gy SHAR LB S s/, T Go/ML 40 ifa bl 252 v
FWELR TG 2, R 50K HepG2 4 i J&]
AR T Go/M . 7E Go/M 3, 0 gt A7 2257 4,
A28 A 22 3 20 R s G R . AR
SEIG ORI, A2 FE A S HepG2 4 M il 4544 JF
U ) 40 i 2 AR TR AT, - T SR I RIE TR
W, MEREANRGZRE.. R RE, %
TR BEE R W I PUMIR R, S I e 4 e
TR A5 AR IR R AT AR KOG R 1Y), BVIG DAGICE A
T 0 PR S5 R B IR B T TP AR R JE R, P
Wr HepG2 4l )4 2257 %4, s 24455 5 2L 41 i JA S B
AT Go/M . ZEHE X HepG2 41 Ui #H O
I3 TAIE I FE M T B — 2 IR

Sk

[1] Barzegar A, Moosavi-Movahedi A A. Intracellular ROS
protection efficiency and free radical-scavenging activity
of curcumin [J]. PLoS ONE, 2011, 6(10): 26012.

[2] Kim D C, Lee W, Bae J S. Vascular anti-inflammatory
effects of curcumin on HMGBI1-mediated responses in
vitro [J]. Inflamm Res, 2011, 60(12): 1161-1168.

[3] Shehzad A, Wahid F, Lee Y S. Curcumin in cancer
chemoprevention: molecular targets, pharmacokinetics,
bioavailability, and clinical trials [J]. Arch Pharm, 2010,
343(9): 489-499.

[4] KoolJY, Kim H J, Jung K O, et al. Curcumin inhibits the
growth of AGS human gastric carcinoma cells in vitro and
shows synergism with 5-fluorouracil [J]. J Med Food,
2004, 7(2): 117-121.

[5] Qian H, Yang Y, Wang X. Curcumin enhanced
adriamycin-induced human liver-derived Hepatoma G2
cell death through activation of mitochondria-mediated
apoptosis and autophagy [J]. Eur J Pharm Sci, 2011,
43(3): 125-131.

[6] Zhou Q M, Wang X F, Liu X J, et al. Curcumin enhanced
antiproliferative effect of mitomycin C in human breast

cancer MCF-7 cells in vitro and in vivo [J]. Acta

(7]

(10]

(1]

[12]

[13]

[14]

[15]

(17]

Pharmacol Sin, 2011, 32(11): 1402-1410.

Choi H Y, Lim J E, Hong J H. Curcumin interrupts the
interaction between the androgen receptor and Wnt/
[beta]-catenin signaling pathway in LNCaP prostate
cancer cells [J]. Prostate Cancer Prostatic Dis, 2010,
13(4): 343-349.

BIEML, U0, XES, 4. ZHRMRINTE 52
AR IR EEE (7). BRI 5 IRIR, 2011, 26(2):
102-107.

Wi B, BT, YK, S LR BN AR
(K 4 S R AL [7]. 2 PF AT ST, 2010, 33(6): 420-
426.

Kavallaris M. Microtubules and resistance to tubulin-
binding agents [J]. Nat Rev Cancer, 2010, 10(3): 194-204.
Pasquier E, Kavallaris M. Microtubules: a dynamic target
in cancer therapy [J]. /[UBMB Life, 2008, 60(3): 165-170.
Banerjee M, Singh P, Panda D. Curcumin suppresses the
dynamic instability of microtubules, activates the mitotic
checkpoint and induces apoptosis in MCF-7 cells [J].
FEBS J, 2010, 277(16): 3437-3448.

Chakraborti S, Das L, Kapoor N, et al. Curcumin
recognizes a unique binding site of tubulin [J]. J Med
Chem, 2011, 54(18): 6183-6196.

AbouEl Hassan M A, Braam S R, Kruyt F A. Paclitaxel
and vincristine potentiate adenoviral oncolysis that is
associated with cell cycle and apoptosis modulation,
whereas they differentially affect the viral life cycle in
non-small-cell lung cancer cells [J]. Cancer Gene Ther,
2006, 13(12): 1105-1114.

Ang E S, Pavlos N J, Chim S M, et al. Paclitaxel inhibits
osteoclast formation and bone resorption via influencing
mitotic cell cycle arrest and RANKL-induced activation
of NF-kappaB and ERK [J]. J Cell Biol, 2012, 113(3):
946-955.

Janke C, Bulinski J C. Post-translational regulation of the
microtubule cytoskeleton: mechanisms and functions [J].
Nat Rev Mol Cell Biol, 2011, 12(12): 773-786.

Nakaseko Y, Yanagida M. Cell biology. Cytoskeleton in
the cell cycle [J]. Nature, 2001, 412(6844): 291-292.



