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Elucidation of the anti-thrombotic property of food component and its application
for the development of functional food.
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Thrombotic diseases including myocardial infarction and cerebrovascular diseases
are the major causes of death. Blood coagulation factor 11l (tissue factor) is highly expressed on the
arteriosclerotic region and triggering thrombotic diseases. In this study, we characterized the tissue
factor as molecular target of food factors as well as elucidating novel regulatory mechanism(s) of
hemostasis to develop the food function. We demonstrated the anti-thrombotic property of garlic derived
component diallyl trisulfide (DATS) at molecular basis. DATS inhibits thrombus formation through the
inhibition of tissue factor gene expression in endothelial cells and of its activity by inhibiting
allosteric disulfide bond (ADB) formation. ADB in the tissue factor molecule would be a promising
molecular target in the development of functional food preventing thrombotic diseases.



25%

26
Tissue
Factor TF
TF
TF TF
TF
Allium

sativum L.

disulfide bond

o

LPS
NF B

C57BL/ J
2 TF

TF
TF 47 kDa

Cys®

DATS
TF

allosteric

TF

RAW264.7
RAW264.7

gPCR

TF TF
CyslSG

HL60
HL60

phorbol 12-myristate 13-acetate (PMA)

TF

recombinant TF

(©)) TF
DATS

TF

Cy 3186

HgCl 2
TF
TF  DATS

Cys™

3-10  human umbilical vein endothelial



cells HUVEC

HUVEC
20% FBS M199
HUVEC
100 pM
2% FBS M199 16
lactate
dehydrogenase LDH
TF mRNA
TF
30 HUVEC
tumor necrosis factor-a TNF-a TF
TF mRNA TF
PCR
(4)DATS
C57BL/6J 6 20-25 g
2
DATS
methyl allyl trisulfide (MATS) (200 pmol/kg
b.w./day) 5
control
FITC-dextran
(ROS) hemato-
porphyrin 488 nm
ROS
100
LPS NF B
TF TF
HL60 HgCl, TF
PMA TF
HL60 HgCl,
TF
DATS
HgCl, TF
DATS
TF

diallyl monosulfide (DAS), diallyl

disulfide (DADS)

=

- 5 i 5 )
i4 i T
is Y IS
P! ot v’
£ g0 7
[¥) 0 Q 0
Heth = * - * parsuM) o 40 80 120 160 200
Vehicle PMA
TF
(A)PMA TF
HL60
B DATS TF
() TF
DATS,
CA LDH 100
M
HUVEC
HUVEC
TNF-a TF mRNA
TNF-a 2
0 40 TF
mRNA 100 uM DATS
16%
180 * ok
§§3 120
3¢
EZ w0
0
DATS (100pM) - + - + - + - +
TNF-a (h) 0 2 4 6
2. DATS TNF-a
TF
TF TNF-a 2
4 0
2 TNF-a
4 TF DATS
100 uM
DATS 30%
DATS TNF-a TF
TNF-a TF
MAPK JNK
DATS
JNK



DATS TNF-a INK

DATS

In vivo DATS

C57BL/6J
DATS MATS (200 pmol/kg. b.w./day)
5 ROS

DATS MATS

control, DATS, MATS
DATS control

MATS
DATS
DATS MATS
MATS
DATS TF
DATS TF
DATS
B-
Sallyl
DATS TF
DATS MAPK
JNK TNF-a
TF DATS
DATS

Seki T, Hosono T, Prevention of cardio-
vascular diseases by garlic-derived sulfur
compounds. J Nutr Sci Vitaminol (Tokyo).
2015, 61, S83-S85.

doi: 10.3177/jnsv.61.S83.

53(6), 374-380, 2015

doi.org/10.1271/kagakutoseibutsu.53.374
Watanabe K, Hosono T, Watanabe K,
Hosono-Fukao T, Ariga T, Seki T. Diallyl
trisulfide induces apoptosis in Jurkat cells by
the modification of cysteine residues in
thioredoxin. Biosci Biotechnol Biochem.
2014; 78(8): 1418-1420.

doi: 10.1080/09168451.2014.921564.

Suda S, Watanabe K, Tanaka Y, Watanabe K,
Tanaka R, Ogihara J, Ariga T, Hosono-
Fukao T, Hosono T, Seki T. Identification of
molecular target of diallyl trisulfide in
leukemic cells. Biosci Biotechnol Biochem.
2014; 78(8): 1415-1417.

doi: 10.1080/09168451.2014.921563.

Terada Y, Hosono T, Seki T, Ariga T, Ito S,
Narukawa M, Watanabe T. Sulphur-
containing compounds of durian activate the
thermogenesis-inducing  receptors TRPA1
and TRPV1. Food Chem. 2014;157:213- 220.

doi:10.1016/j.foodchem.2014.02.031.
Yamaguchi M, Takai S, Hosono A, Seki T.
Bovine milk-derived a-lactalbumin inhibits
colon inflammation and carcinogenesis in
azoxymethane and dextran sodium sulfate-
treated mice. Biosci Biotechnol Biochem.
2014; 78(4): 672-679.
doi: 10.1080/09168451.2014.890034.

Shen Y, Honma N, Kobayashi K, Jia LN,
Hosono T, Shindo K, Ariga T, Seki T.
Cinnamon Extract Enhances Glucose Uptake
in 3T3-L1 Adipocytes and C2C12 Myocytes
by Inducing LKB1-AMP-Activated Protein
Kinase Signaling. PLoS One. 2014; 9(2):
e87894.

doi:10.1371/journal.pone.0087894.
eCollection 2014.

TAFI
25(4),
512-515, 2014.
13
70
2016 5 15
70
2016 5 14
2016

2016 3

28

Seki T, Kagawa Y, Hosono T, Watanabe T,
Amelioration of obesity by garlic oil and its
relating allyl sulfur compounds.

The 6™ International Conference on Food
Factors (ICoFF2015), 2015/11/23, Seoul
(South Korea). Invited Speaker



Yaguchi M, Sato A, Araki S, Okue S,
Hosono T, Nishimura S, Seki T, Diallyl
trisulfide  inhibits thrombus formation
through the inhibition of both platelet
aggregation and extrinsic coagulation
pathway. The 6th International Conference
on Food Factors (ICoFF2015), 2015/11/23,
Seoul (South Korea).

37

2015 5 23
Yaguchi M, Sato A, Hosono T, Nishimura S,
Seki T, The effect of flavor compounds
derived from garlic on thrombus formation.
12™ Asian Congress of Nutrition (ACN2015),
2015/05/16, Pacifico Yokohama (
).
Seki T, Hosono T, Asian herbal and medi-
cinal food for the prevention of life
style-related diseases: In symposium; Asian
Herbal and Medicinal Food for the Preven-
tion of Lifestyle-related Diseases. 12" Asian
Congress of Nutrition (ACN2015), 2015/
05/15, Pacifico Yokohama (
). Invited Speaker

2015
2015 3 28

Seki T, Herbal and dietary phytochemicals
and the prevention of life-style related
diseases. 17th International Congress of
Oriental ~ Medicine.  2014/11/3, Taipei
(Taiwan). Invited Speaker
Seki T, Kagawa Y, Hosono T, Ariga T,
Watanabe T, Anti-obesity effect of garlic oil.
2014 International Garlic Symposium;
Role of Garlic in Cardiovascular Disease
Prevention, Metabolic ~Syndrome and
Immunology. 2014/03/05, California (USA).
Seki T, Food function of Garlic: from active
principle to physiological relevance at
molecular basis. 2013 International Sympo-
sium of Condiment Vegetables. 2013/11/12,
Sunchon (South Korea). Invited Speaker
Seki T, Garlic-derived compounds for the
prevention of lifestyle-related diseases. In
Symposium: Phytochemicals responsible for
the food function, from the chemistry to
physiological relevance and human health.
20th International Congress of Nutrition
(ICN 2013). 2013/09/20, Granada (Spain).
Invited Speaker

Seki T, Hosono T, Kumagai H, Ariga T
Functional Foods, Nutraceuticals and
Natural Products-Concepts and applications

(Vattem D.A., Maitin V Edts) (Allium:
Garlic and Onion, pp417-456) DEStech
Publications, Inc. USA, 2016.

ISBN 978-1-60595-101-0

TAFI
ppl06-113 133
2015

pp83-94 283
2015

pp60-65

pp73-80
pp86-88
pp102-104 208
2015

http://hp.brs._nihon-u.ac. jp/~eiyo/index
-html

SEKI1, Taiichiro

20187834

HOSONO, Takashi
80445741
SHEN, Yan

80614007
26

YAGUCHI, Manami
(OKUE, Sachiko)
(OKAMOTO, Atsushi)

SATO, Asuka
MIURA, Atsushi
NISHIMURA Satoshi



