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Development of novel methods for prevention of atherosclerosis through inducing
immune-tolerance.
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Clinical evidence demonstrated that it was impossible to prevent
atherosclerotic cardiovascular events effectively by controlling the conventional coronary risk
factors. Recently, chronic inflammation in atherogenesis was became the focus of attention not only
as a cause of initiation and progression of atherosclerosis but also as a therapeutic target. In
this research project, we demonstrated ultra violet B exposure systemically increased regulatory T
cells through induction of tolerogenic dendritic cells in the skin, resulted in inducing immune
tolerance, and inhibited atherosclerosis or aneurysm formation in mice. We would like to develop
this method as a novel therapeutic strategy.



(Treg; regulatory T cell)
(Circulation.2009;120:1996-2005 Arterioscler Thromb Vasc Biol.2010;30:2495-503) Treg
(Hypertension.2015;65:889-95) Treg

(J Am
Heart Assoc.2014; 3:e000719) Treg
(Circ J.2014;78:2935-41) Treg .
Treg
T
Treg
T (Treg)
T (Treg)
@ Treg
E apoE-/-
Treg (J I'mmunol. 2004;172:1036-43) (UvB
5J/m?, 1/week) apoE-/- Treg
I
(2) Treg CTLA-4 CTLA-4
CD2 CTLA-4
(CTLA-4-Tg) apoE-/-
CTLA-4-Tg/ apoE-/- T CTLA-4
3) Treg ‘
Treg CTLA-4 CTLA-4
apoE-/-

Treg CTLA-4



apoE-/- 1 5kd/kg/m?

1 4
T
2,3
HSP
T
Pediococcus acidilactici(R037)
RO37 apoE-/-
PD-1 T
4
Bacteroides vulgatus  dore
apoE-/- 10
5

9
(1) Matsumoto T, Sasaki N, Yamashita T, Emoto T, Kasahara K, Mizoguchi T, Hayashi T,
Yodoi K, Kitano N, Saito T, Yamaguchi T, Hirata K. Overexpression of CTLA-4
prevents atherosclerosisin mice. Arterioscler Thromb Vasc Biol. 2016; 36: 1141-51.

(2) Hayashi T, Sasaki N, Yamashita T, Mizoguchi T, Emoto T, AminHZ, Y odoi K,
Matsumoto T, Kasahara K, YoshidaN, Tabata T, Kitano N, Fukunaga A, Nishigori T,
Rikitake Y, Hirata K. UVB Exposure Inhibits Angiotensin 11-Induced Abdominal Aortic
Aneurysm Formation in Mice by Expanding CD4*Foxp3* Regulatory T cells. J Am Heart
Assoc. 2017; 6: e007024.

(3) Sasaki N, Yamashita T, KasaharaK, Fukunaga A, Yamaguchi T, Emoto T, Y odoi K,
Matsumoto T, NakajimaK, Kita T, Takeda M, Mizoguchi T, Hayashi T, Sasaki Y,
Hatakeyama M, Taguchi K, Washio K, Sakaguchi S, Malissen B, Nishigori C, HirataK.
UV B exposure prevents atherosclerosis by regulating immunoinflammatory responses.
Arterioscler Thromb Vasc Biol. 2017; 37: 66-74.

(4) Mizoguchi T, KasaharaK, Yamashita T, Sasaki N, Yodoi K, Matsumoto T, Emoto T,
Hayashi T, Kitano N, Yoshida N, Amin HZ, HirataK. Oral administration of the lactic
acid bacterium Pediococcus acidilactici attenuates atherosclerosis in mice by inducing
tolerogenic dendritic cells. Heart Veessels. 2017; 32: 768-76.

(5) YoshidaN, Emoto T, Yamashita T, Watanabe H, Hayashi T, Tabata T, Hoshi N, Hatano
N, Sasaki N, Mizoguchi T, Amin HZ, HirotaY, OgawaW, Yamada T, HirataK.
Bacteroides vulgatus and Bacteroides dorei reduce gut microbial lipopolysachharide
production and inhibit atherosclerosis. Circulation. 2018; 138: 2486-98.

(6) Diabetes Frontier 28
158~ 162 2017

7) 34
77" 84 2018
® 264 88”93 2018

9) 4 83791 2018



13
(1) Naoto Sasaki,Takuya Matsumoto, Takuo Emoto,Taiji Mizoguchi,Tomohiro Hayashi,Tomoya
Yamashita,Ken-ichi Hirata, Co-inhibitory molecule CTLA-4 regulates atherosclerosis by
suppressing T cell and dendritic cell activation in mice 48
2016

(2) Taiji Mizoguchi,Kazuyuki Kasahara,Tomoya Yamashita,Naoto Sasaki,Takuo Emoto, Takuya
Matsumoto,Tomohiro Hayashi,Ken-ichi Hirata, Oral administration of the Lactic Acid
Bacterium Pediococuss acidililactici attenuates atherosclerosis via inducing

tolerogenic dedritic cells in mice 48 2016

©)) Hilman Zulkifli
Amin Ultraviolet B Exposure Limits Angiotensin I1-Induced Abdominal Aortic
Aneurysm Formation in Mice 24 2016

4) 55 70~ B EVIRAEAY. 2 T 859 2 ~ IR & O g & OBIEIZ- DT
~ 46 2017

(5) Taiji Mizoguchi, Naoto Sasaki, Tomoya Yamashita, Hilman Amin, Naofumi Yoshida,
Tomohiro Hayashi, Takuo Emoto, Ken-ichi Hirata, Ultraviolet B exposure improves survival

after myocardial infarction in mice 81 2017
(6)
2017
@) Hilman Zulkifli Amin
49
2017

(8) Tomoya Yamshita, Prevention of atherosclerosis vis modulating the inflammatory
process; Intestinal immunity and gut microbiota in atherosgenesis, The 6th International
Congress on Lipid & Atherosclerosis 2017, Korea

©
Bacteroides vulgatus Bacteroides dorei LPS
22 2018
(10) Hilman Zulkifli Amin (
)
B CD4 Foxp3 T
1 50
2018
an
Bacteroides vulgatus Bacteroides dorei LPS
66 2018
12) P B o & PR BR SRR B~ MBI D DB R L IMA T~ 12
2019
(13) Tomoya Yamashita, Naofumi Yoshida, Ken-ici Hirata, Gut microbiome, novel therapeutic
targets for preventing atherosclerotic cardiovascular diseases, 83
2019



PCT/JP2019/ 004763

2019

¢y

@

Naoto Sasaki



