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The exploration of the food ingredients which prevent arteriosclerosis
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In the present stud%, we aimed to prevent atherosclerosis by the food
ingredients that promote the production of high-density lipoprotein (HDL) in blood. HDL acts
preventively against atherosclerosis. In this study, we revealed that curcumin, which is the main
component of turmeric, induces the expression of ATP-binding cassette transporter-1 (ABCA1l), which
is one of the responsible molecules for HDL production. We also revealed that curcumin suppresses
the decrease in ABCAL expression due to exposure to inorganic arsenic and suppresses intracellular
cholesterol accumulation. In previous our study, we reported that inorganic arsenic exposure
enhanced the accumulation of intracellular cholesterol by suppressing the expression of ABCAl. These

results suggested that curcumin may contribute to the prevention of arteriosclerosis, and the
health promotion of people in areas suffering from severe arsenic contamination.

ABCA1 HDL



(HDL)
HDL
HDL ATP-binding cassette transporter-1(ABCALl)
ABCAl HDL  80% (Timmins et al .,
2005) HDL
HDL
HDL
ABCA1
(HDL) HDL
HDL ABCA1
Karim et al ., 2013 ABCA1
ABCA1
B 26 27
ABCA1
HDL HDL
HepG2 ABCA1
ABCA1
MTT assay
HepG2 24 3
3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H tetrazolium bromide (MTT)
3
ABCA1
HepG2 (1.0x 10° cells/ml) 5 ml 24 37 2,
5, 10 pM ABCA1 T0901317
24 37
total RNA RNA ReverTra Ace® gPCR
RT Master Mix with gDNA Remover (TOYOBO) CDNA CDNA
StepOne™ PCR CPB
ABCA1
HepG2 (1.0x 10° cells/ml) 5 ml 24 37 10 uM
NaAsO, (2, 5, 10 uM) ABCA1
T0901317
24

Na*/K*-ATPase



3 cell-

Based Assay Fixative Solution Wash Buffer Filipin 111
solution 60 Wash Buffer
ABCA1
120
£100
ABCA1 § 80
HDL £ 60
HepG2 £ 40
MTT & 20
0 ‘ .
assay 1 10 100
10 UM Curcumin (M)
HepG2 ABCA1
£
% =
3
22
0 2 5 10 T09
Curcumin (uM)
ABCAL ABCA1
ABCAL | . |
Nat/K+-ATPase | i i ewee ewse @9 |
ABCAL Curcumin (uM) 0 2 5 10 TO09
ABCA1
ABCAL | e s . W . |
ABCA1 Nat/K -ATPase | e s e —— |
NaAsO, (M) - 10 10 10 10
Curcumin (M) - - 2 5 10
Filipin 111
ABCA1

Phase contrast

Blue fluorescence

ABCA1
oo o R IR S
10 10 10

NaAsO, (UM) - 10
ABCA1 Curcumin (UM) - - > 5 90
ABCAl1

ABCA1
ABCA1



Timmins JM, et al. Targeted inactivation of hepatic Abcal causes profound
hypoalphalipoproteinemia and kidney hypercatabolism of apoA-1. J. Clin. Invest. 2005;
115:1333-1342.

Karim MR, et al. Increases in oxidized low-density lipoprotein and other inflammatory
and adhesion molecules with a concomitant decrease in high-density lipoprotein in the
individuals exposed to arsenic in Bangladesh. Toxicol. Sci. 2013;135:17-25.



3 3 0 0

Takumi Shota Shimono Tai Ikema Satoshi Hotta Yuki Chigwechokha Petros K. Shiozaki 194

Kazuhiro Sugiyama Yasumasa Hashimoto Mitsuru Furukawa Tatsuhiko Komatsu Masaharu

Overexpression of carboxylesterase contributes to the attenuation of cyanotoxin microcystin-LR 2017

toxicity

Comparative Biochemistry and Physiology Part C: Toxicology & Pharmacology 22 27
DOl

10.1016/j .cbpc.2017.01.008

Yanagisawa Hiroyuki Seki Yoshiko Yogosawa Shingo Takumi Shota Shimizu Hidesuke Suka Machi 834

Potential role of mitochondrial damage and S9 mixture including metabolic enzymes in ZnO 2018

nanoparticles-induced oxidative stress and genotoxicity in Chinese hamster lung (CHL/IU) cells

Mutation Research/Genetic Toxicology and Environmental Mutagenesis 25 34
DOl

10.1016/j -mrgentox.2018.07.003

Nohara Keiko Suzuki Takehiro Okamura Kazuyuki Matsushita Junya Takumi Shota 39

Tumor-augmenting effects of gestational arsenic exposure on F1 and F2 in mice 2017

Genes and Environment 1 8

DOl
10.1186/s41021-016-0069-1

14 0 0

2018




Sirtl

90

2017

87

2017

microcystin-LR

2019

Microcystin-LR EMT

42

2019




eelGP

42

2019

42

2019

OATP1B3 microcystin-LR

nodularin

41

2018

LR

41

2018




HepG2

ABCA1

41

2018

Nodularin OATP1B3

2017

LR

39

2016

LR

39

2016




86

2016

2018

350

https://marinechemicalbiology.jimdofree.com/

(Komatsu Masaharu)

(30325815)

(17701)




