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EFFECT OF CURCUMIN AND RESVERATROL ON THE CELL CYCLE REGULATION, APOPTOSIS
AND INHIBITION OF METASTASIS RELATED PROTEINS IN HN-4 CELLS
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Nontraditional or alternative medicine is becoming an increasingly attractive approach for the treatment of various inflammatory dis-
orders and cancers. Curcumin is the major constitute of turmoric powder extracted from the rhizomes of the plant Curcuma longa.
Resveratrol is a phytoalexin present in grapes and a variety of medicinal plants. In this report, We investigated the effect of curcumin
and resveratrol on regulatory protein of cell cycle, induction of apoptosis and MMP activity.

Treatment with 75 M curcumin for 24 hrs produced morphological changing in HN-4 cells. Curcumin and resveratrol inhibited the
cellular growth in HN-4 cells. Inhibition of cell growth was associated with down-regulation of cell cycle regulatory proteins.
Curcumin-induced caspase-3 activation and Bax degradation were dose-dependent with a maximal effect at a concentration of 100 M.
The elevated caspase-3 activity in curcumin treated HN-4 cells are correlated with down-regulation of survivin and clAP1, but not
clAP2. Curcumin induced a dose-dependent increase of cytochrome ¢ in the cytosol. Curcumin induced-apoptosis was mediated
through the release of cytochrome c. In addition, curcumin-induced apoptosis was caused by the generation of reactive oxygen
species, which was prevented by antioxidant N-acetyl-cysteine (NAC). Cotreatment with NAC markedly prevented cytochrome c
release, Bax cleavage and cell death. Also resveratrol-induced apoptosis was preceded by down-regulation of the anti-apoptotic Bcl-2,
clAP1, and caspase-3 activity. However, resveratrol-induced apoptosis was not prevented by antioxidant NAC. In addition, HN-4 cells
release basal levels of MMP2 when cultured in serum-free medium. Treatment of the cells with various concentrations of PMA for 24 hr
induced the expression and secretion of latent MMP9 as determined by gelatin zymography. HN-4 cells were treated with various con-
centrations of curcumin and resveratrol in the presence of 75 nM PMA, and MMP2 and 9 activities were inhibited by curcumin and
resveratrol.

These findings have implications for developing curcumin-based anticancer and anti-inflammation therapies.
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Fig. 1. The expression levels of cell cycle regulatory
proteins by curcumin. HN-4 cells were treated with
indicated concentrations of curcumin. Equal amounts of
cell lysates (40 pg) were resolved by SDS-PAGE,
transferred to membrane and probed with specific
antibodies. A representative study is shown: two
additional experiments yielded similar results.
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Fig. 3. The expression levels of Bel-2 family proteins
in HN-4 cells after treatment with curcumin and
resveratrol. HN-4 cells were treated with indicated
concentrations of curcumin and resveratrol. Equal
amounts of cell lysates (40 #g) were resolved by
SDS-PAGE, transferred to membrane and probed
with specific antibodies(anti-Bcl-2, anti-Bel-xL and
anti-Bax). A representative study is shown: two
additional experiments yielded similar results.
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Fig. 2. The expression levels of cell cycle regulatory
proteins by resveratrol. HN-4 cells were treated with
indicated concentrations of resveratrol. Equal
amounts of cell lysates (40 xg) were resolved by
SDS-PAGE, transferred to membrane and probed
with specific antibodies.
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Fig. 4. The expression levels of IAP family proteins in
HN-4 cells after treatment with curcumin and
resveratrol. HN-4 cells were treated with indicated
concentrations of curcumin and resveratrol. Equal
amounts of cell lysates (40 #g) were resolved by SDS-
PAGE, transferred to membrane and probed with
specific antibodies(anti-clAP1, anti-clAP2, anti-XIAP
and anti-survivin). A representative study is shown: two
additional experiments yielded similar results.
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Fig.5. Effect of curcumin on caspase-3 activity. HN-4
cells were treated with the indicated concentrations
of curcumin for 24 h and harvested in lysis buffer.
Enzymatic activities of caspase-3 were determined
by incubation of 20 gg of total protein with 200 #M
chromogenic substrate (DEVD-pN) in a 100 4 assay
buffer for 2 h at 37C. The release of chromophore
p-nitroanilide (pNA) was monitored spectrophot-
ometrically (405 nm). Data are mean values from
three independent experiments and bars represent
standard deviations.

Curcomin { 75N

Meacetyieysteine (mbd)
i ] ] M M M

. s BT | Fro-caspased

L} — — s

Fig. 7. Effect of curcumin and NAC on expression
levels of pro-caspase-3 and Bax. HN-4 cells were
treated with indicated concentrations of curcumin
and curcumin plus NAC. Equal amounts of cell
lysates (40 pg) were subjected to electrophoresis
and analyzed by Western blot for caspase-3 and
Bax.
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Fig. 6. Effect of curcumin and resveratrol on pro-
caspase-3 expression levels. HN-4 cells were
treated with indicated concentrations of curcumin
and resveratrol. Equal amounts of cell lysates (40 g
g) were subjected to electrophoresis and analyzed
by Western blot for caspase-3.
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Fig. 8. Effect of resveratrol and NAC on expression
levels of pro-caspase-3 and proteolytic cleavage of
PLC-r1. HN-4 cells were treated with indicated
concentrations of resveratrol and curcumin plus
NAC. Equal amounts of cell lysates (40 #g) were
subjected to electrophoresis and analyzed by
Western blot for caspase-3 and PLC-y1. The
proteolytic cleavage of PLC-y1 was indicated by
arrow.
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Fig. 9. Release of cytochrome ¢ in curcumin-treated Fig. 10. Effect of curcumin on MMP2 and 9 activity.
HN-4 cells. HN-4 cells were treated with indicated HN-4 cells were cultured in serum free medium with
concentrations of curcumin and curcumin plus NAC. indicated concentrations of curcumin and PMA plus
Cytosolic extracts were prepared as described under curcumin. After 24 h, media samples were collected
Material and Methods. Cytosolic protein (30 ¢g) was and analyzed for gelatinase activity by zymography.

resolved on 12% SDS-PAGE and then transferred to
membrane and probed with specific anti-cytochrome
¢ antibody, or with anti-Hsp70 to serve as control for
the level of protein loaded.
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Fig. 11. Effect of resveratrol on MMP2 and 9 activity. Fig. 12. Effect of curcumin and NAC on the morphology of
HN-4 cells were cultured in serum free medium with HN-4 cells. HN-4 cells were treated with 75 #M curcumin,
indicated concentrations of curcumin and PMA plus 75 pM curcumin plus 10 mM NAC and 75 #M curcumin
curcumin. After 24 h, media samples were collected plus 20 mM NAC for 24h.

and analyzed for gelatinase activity by zymography.
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