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Clarification _of molecular mechanisms of the programmed cell death induced by
quercetin derivatives in human colon carcinoma cells.
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To directly demonstrate the role of hydroxyl groups, we have synthesized
3,7,3",4"-0-tetraacetylquercetin (4Ac-Q) and 3,7,3",4"-0O-tetrabenzylquercetin (4Bn-Q), which are
substituted the hydroxyl groups of quercetin with acetyl or benzyl groups. Treatment of HCT116 human
colon carcinoma cells with quercetin and its derivatives revealed that 4Ac-Q and quercetin, but not
4Bn-Q, significantly inhibit cell viability. Apoptosis as characterized by DNA fragmentation, activation
of caspase-3, and PARP cleavage, was detected in the cells treated with quercetin or 4Ac-Q, but not with
4Bn-Q. Mitochondrial ROS data showed that quercetin and 4Ac-Q contributed to superoxide generation,
consequently causing apoptosis. Furthermore, quercetin as well as 4Ac-Q treatment also induced autophagy.
Taken together, the present study demonstrates that quercetin and 4Ac-Q induces a mitochondrial
ROS-mediated apoptosis and the autophagy in HCT116 human colon carcinoma cells.



Sakao K et al.,
Nutr. Cancer, 2013

(HL-60)

HL-60

Sakao K et al., BioFactors,

2009

ITC

ITC




L’r}btﬁ‘y — ’r}bt%yﬁi.‘-{*}

@ / 795556\ @
$ARAZE
TR—2 R T F—ro7o—

J0R+—%

l@ BmER

Q\ ) KEBAETILIIR

SIRNA

HCT-116

Elisa Kit

p53
p53 HCT-116

p53

NMR IR

(4Ac-Q)
(48n-Q)

HCT-116

4Ac-Q
4Bn-Q

4Ac-Q

DNA caspa-3
PARP 4Bn-Q

4Ac-Q

ROS ROS

4Ac-Q
ROS

ROS
p53
4Ac-Q p53



RFP-GFP-LC3

4Ac-Q

4Bn-Q

SIRNA
Atg7

4Ac-Q

4Ac-Q

Kozue Sakao, Akimi Imamura, Taichi
Hara, and De-Xing Hou. Quercetin
derivatives induced programmed cell
death in HCT116 human colon carcinoma.
Food for Health International
Conference 2016(FOHIC2016). March
21-23, 2016, Kagoshima, Japan.

Kozue Sakao and De-Xing Hou. Quercetin
derivatives induced p53 independent
apoptosis in HCT116 human colon
carcinoma. International Conference
on Polyphenols and Health (ICPH 2015)
October 27-30, 2015, Tours, France.

19
26 11 8

19
26 11 8 9

19
26 11 8 9

Kozue Sakao, Chiyomi Okuyama and
De-Xing Hou: In vitro anticancer
activity of quercetin derivatives by
inducing apoptosis in HCT116 human
colon carcinoma. 5th Annual Conference
of American Council for Medicinally
Active Plants. June 15-18, 2014, Fargo,



o

North Dakota, USA.

Kozue Sakao and De-Xing Hou.
Apoptosis induction of Quercetin
derivatives in human colon carcinoma
cells. International Symposium on
Current Advances in Radiobiology,
Stem Cells and Cancer Research.
February 19-21, 2015, New Delhi,
India.

Kozue Sakao

40713285



