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Control of obesity and ener?y metabolism by regulator of bone metabolism, and
its physiological and pathological role.
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Recently, we have reported that bone morphogenetic protein-3b BMP-3b acts
as regulator of both bone metabolism and obesity/energy metabolism. While, C-type natriuretic
peptide (CNP) is present in bone tissues and one of the regulators of bone metabolism (bone
elongation factor). Considering the characters of BMP-3b and CNP, we predicted that CNP might be
regulator of obesity/obesity and energy metabolism. In this research, we showed that CNP also
possessed beneficial effects against obesity/diabetes accompanying increased energy expenditure
using two types of CNP transgenic mice (A-CNP and E-CNP). A-CNP is a transgenic mice (Tg) that
overexpress CNP in adipocytes, and E-CNP is a Tg that overexpress CNP in endothelial cells. These
results indicated that both regulators for bone metabolism also have common beneficial effects in
obesity/diabetes, which enable to clarify and demonstrate the role and mechanism of inter-organ
communication based on bone tissues.

CNP BMP



Bone morphogenetic protein
(BMP)-4, 7, 8b 1,2

Bone morphogenetic protein-3b (BMP-

3b) BMP-3b 4
C
CNP 5 CNP
6
CNP
CNP GC-B CNP
BMP-3b
BMP-3b
CNP
CNP
CNP  BMP-3b
CNP
CNP
CNP (adiponectin promoter, A-CNP) tie2
promoter, E-CNP
313-L1 CNP cGMP
VASP (Vasodilator-stimulated Phosphoprotein (VASP)
CNP
A-CNP, E-CNP
A-CNP E-CNP

A-CNP, E-CNP V02



A-CNP UCP1

E-CNP UCP1
A-CNP, E-CNP
Akt A-CNP E-CNP
CNP
A-CNP
E-CNP
A-CNP, E-CNP
A-CNP IL-6 E-CNP TNF-a  MCP-1
E-CNP
TNF-a, IL-6, MCP-1
A-CNP
E-CNP
A-CNP
CNP 2 CNP
A-CNP, E-CNP BMP-3b

Ferron M, et ai. Insulin signaling in osteoblasts integrates bone remodeling and
energy metabolism, Cell, 142, 296-308, 2010

Shults TJ, et al. Emerging role of bone morphogenetic proteins in adipogenesis and
energy metabolism. Cytokine & Growth Factor Reviews, 20, 523, 2009

Yadav VK, et al. A serotonin-dependent mechanism explains the leptin regulating of
bone mass, appetite, and energy expenditure. Cell, 138, 976-989, 2009



Hino J, et al. Bone morphogenetic protein-3 (BMP-3b) is expressed in adipocytes and
inhibits adipogenesis as a unique complex. Int J Obes, 36, 725-734, 2012

Yasoda A, et al. Natriuretic Peptide regulation of endochondral ossification.
Evidence for possible roles of the C-type natriuretic peptide/guanylyl cyclase-B
pathway. J Biol Chem, 273, 11695-11700, 1998

Sudoh T, et al. C-type natriuretic peptide (CNP): a new member of natriuretic family
in porcine brain. Biochem. Biophys. Res. Commun, 168, 863-870, 1990



9 8 0 4

Mori Kenji Ida Takanori Fudetani Mami Mori Miwa Kaiya Hiroyuki Hino Jun Nakahara Keiko 7

Murakami Noboru Miyazato Mikiya Kangawa Kenji

Identification of neuromedin U precursor-related peptide and its possible role in the 2017

regulation of prolactin release

Scientific Reports 10468
DOl

10.1038/s41598-017-10319-9

Teranishi Hitoshi Hayashi Masafumi Higa Ryoko Mori Kenji Miyazawa Takashi Hino Jun Amano 99

Yuichiro Tozawa Ryuichi Ida Takanori Hanada Toshikatsu Miyazato Mikiya Hanada Reiko

Kangawa Kenji Nakao Kazuwa

Role of neuromedin U in accelerating of non-alcoholic steatohepatitis in mice 2018

Peptides 134 141
DOl

10.1016/j .peptides.2017.09.011

Otani Kentaro Tokudome, Hino Jun Miyazato Mikiya Kenji Kangawa et al. 141

Deficiency of Cardiac Natriuretic Peptide Signaling Promotes Peripartum Cardiomyopathy-Like 2020

Remodeling in the Mouse Heart

Circulation 571 588
DOl

10.1161/CIRCULATIONAHA.119.039761

8
C CNP) 2019
BIO Clinica 13 17

DOl




Ogawa Yuko Tsuji Masahiro Tanaka Emi Miyazato Mikiya Hino Jun 9

Bone Morphogenetic Protein (BMP)-3b Gene Depletion Causes High Mortality in a Mouse Model of 2018

Neonatal Hypoxic-lIschemic Encephalopathy

Frontiers in Neurology 397
DOl

10.3389/fneur.2018.00397

Bae Cho-Rong Hino Jun Hosoda Hiroshi Miyazato Mikiya Kangawa Kenji 209

C-type natriuretic peptide (CNP) in endothelial cells attenuates hepatic fibrosis and 2018

inflammation in non-alcoholic steatohepatitis

Life Sciences 349 356
DOl

10.1016/j . 1fs.2018.08.031

Hino J Nakatani M Arai Y Tsuchida K Shirai M Miyazato M Kangawa K 41

Overexpression of bone morphogenetic protein-3b (BMP-3b) in adipose tissues protects against 2017

high-fat diet-induced obesity

International Journal of Obesity 483 488
DOl

10.1038/ij0.2017.15

Bae Cho-Rong Hino Jun Hosoda Hiroshi Arai Yuji Son Cheol Makino Hisashi Tokudome 7

Takeshi Tomita Tsutomu Kimura Toru Nojiri Takashi Hosoda Kiminori Miyazato Mikiya Kangawa

Kenji

Overexpression of C-type Natriuretic Peptide in Endothelial Cells Protects against Insulin 2017

Resistance and Inflammation during Diet-induced Obesity

Scientific Reports 9807

DOl
10.1038/s41598-017-10240-1




Bae Cho-Rong Hino Jun Hosoda Hiroshi Son Cheol Makino Hisashi Tokudome Takeshi Tomita 8
Tsutomu Hosoda Kiminori Miyazato Mikiya Kangawa Kenji

Adipocyte-specific expression of C-type natriuretic peptide suppresses lipid metabolism and 2018
adipocyte hypertrophy in adipose tissues in mice fed high-fat diet

Scientific Reports 2093

DOl
10.1038/s41598-018-20469-2

93

2020

Jaesung An; Kunikazu Tsuji; Hiroaki Onuma; Takashi Hoshino; Kei Inomata; Hiroki Katagiri; Kazumasa Miyatake; Yusuke
Nakagawa; Jun Hino; Hiroshi Hosoda; Ichiro Sekiya; Takeshi Muneta; Hideyuki Koga

Pain Persistence And Articular Cartilage Degeneration Were Significantly Alleviated By An Anti-fibrotic Drug Treatment In
Monoiodoacetate Induced Rat Arthritis Model

ORS 2020 Annual Meeting

2020

c CNP)

13

2018




CNP

23
2018
91
2018
CNP —
2017
C CNP

2017




CNP -

Beige

2017

C CNP

2017

(Miyazato Mikiya)

(50291183)

(84404)




