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Elucidation of the mechanism of suppressing pulmonary fibrosis by stress
proteins and its application to IPF therapy
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Idiopathic pulmonary fibrosis (IPF) is a progressive and devastating chronic
lung condition with poor prognosis; mean length of survival from time of diagnosis is 2.8-4.2
years.Current agents for treatment of IPF, such as steroids and immunosuppressants, have not been
found to improve prognosis.In this study, | identified stress proteins that suppress the onset and
progression of IPF, and elucidated the molecular mechanism. | also proposed a new candidate for IPF
therapy from a library of medicines already in clinical use. Furthermore, for drug-induced pulmonary
fibrosis, we also constructed an animal model focusing on inflammation and examined the effect of
stress proteins on the model.



IPF
5 80%
IPF
IPF
HSP
SOD
HSP
SOD
HSP  SOD
IPF HSP HSP
IPF
HSP
HSP70
HSP70
IPF

HSP70

HSP HSP70

HSP70

JBC 2006; 2007;
2009; 2010; Oncogene 2006; Biochem

Phamacol 2010, 2011, 2012; Nature
Communications 2013
HSP70
HSP70
HSP70
HSP
HSP70
Cell
Death Differ 2010; PLoS ONE 2011
SOD IPF IPF
COPD
SOD
SOD
DDS PC-SOD

JPET 2009; 2011; 2013; Am J Physiol
2010;2012; Chest 2012
DDS

IPF



IPF
IPF
TUNEL
TGF-betal
2010
EMT
1
2
TGF-betal
TGF-betal
3
4
IPF
5
IPF




alpha-SMA  smad3

IPF

LPS

DDS

HSP25 GRP78
HO-1
GST S
Catalase

IPF

HO-1  GST

GST  BLM
TGF-betal
alpha-SMA
GST

GST

BLM

11
Felodipine
Felodipine
alpha-SMA smad3 in
vivo, In vitro
LPS BLM

DDS

Yamashita Y, Tanaka K, Asano T,
Yamakawa N, Kobayashi D, Ishihara T,
Hanaya K, Shoji M, Sugai T, Wada M,
Mashimo T, Fukunishi Y, Mizushima T.
Synthesis and biological comparison of
enantiomers of mepenzolate bromide, a
muscarinic receptor antagonist with
bronchodilatory and anti-inflammatory
activities. Bioorg Med Chem. 2014 Jul
1;22(13):3488-97. . doi:
10.1016/j .bmc.2014.04.029.

Ishihara T, Hayashi E, Yamamoto S,
Kobayashi C, Tamura Y, Sawazaki
Tamura F, Tahara K, Kasahara

< 4 v »

Ishihara T, Takenaga M, Fukuda



Mizushima T. Encapsulation  of

beraprost sodium in nanoparticles:

analysis of sustained release
properties, targeting abilities and
pharmacological activities in animal
models of pulmonary arterial
hypertension. J Control Release. 2015
Jan 10;197:97-104. . doi:
10.1016/j . jconrel .2014.10.029.

Kurotsu S, Tanaka K, Niino T, Asano T,
Suzuki H,

Mizushima T. Ameliorative effect of

Sugizaki T, Azuma A,
mepenzolate bromide against pulmonary
fibrosis. J Pharmacol Exp Ther. 2014
Jul;350(1):79-88. . doi:
10.1124/jpet.114.213009.
Tanaka Y, Ishitsuka Y, Hayasaka M,
Yamada Y, Miyata K, Endo M, Kondo Y,
Moriuchi H, Irikura M, Tanaka K,
Mizushima T, Oike Y, Irie T. The
exacerbating roles of
CCAAT/enhancer-binding protein
(CHOP) in the
bleomycin-induced

homologous protein
development  of

pulmonary fibrosis and the preventive
effects of tauroursodeoxycholic acid
(TUDCA) against pulmonary fibrosis in

mice. Pharmacol Res. 2015 Sep;99:52-62.

; doi:
10.1016/j .phrs.2015.05.004.
Uchihara Y, Tanaka K, Asano T, Tamura
F, Mizushima T. Superoxide dismutase
overexpression protects against
glucocorticoid-induced
depressive-like behavioral phenotypes
in mice. Biochem Biophys Res Commun.
2016 Jan 22;469(4):873-7. . doi:
10.1016/j .bbrc.2015.12.085.
Tanaka K, Sugizaki T, Kanda Y, Tamura
F, Niino T, Kawahara M. Preventive
Effects of
Lipopolysaccharide-induced Lung
Injury. Sci Rep. 2017 Feb 16;7:42813.

. doi: 10.1038/srep42813.

Tanaka K, Niino T, Ishihara T, Sugizaki

Carnosine on

o

T, Takafuji A, Takayama T, Kanda Y,

Tamura F, Kurotsu S, Kawahara M,

Mizushima T. Protective and

therapeutic effect of felodipine
against bleomycin-induced pulmonary
fibrosis in mice. Sci Rep. .in
press.

3

Drug discovery and

development for COPD by drug
re-positioning strategy. 89

, 2016.3.9-3.11,
Niino T, Ishihara T, Tanaka K.

PROTECTIVE AND THERAPEUTIC EFFECT OF

FELODIPINE AGAINST BLEOMYCIN-INDUCED
PULMONARY FIBROSIS IN MICE.

(APSR2016),

2016.11.12-11.15, The Queen Sirikit

National Convention Center (Bangkok)

. LPS

91
, 2016.3.15-3.17,

TANAKA KEN-I1CHIRO

30555777



