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The role of ROS-generating enzyme on the psychiatric disorders
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The involvement of reactive oxygen species (ROS) in psychiatric disorders has
been reported. However, the source of ROS has not been identified yet. We investigated the role of
NOX1/NADPH oxidase in the depressive-like behavior using mice deficient in Nox1 (NOX1-KO). When wild type
mice (WT) were repeatedly subjected to social defeat, the social interactions were decreased (avoidance
behavior). Similarly, chronic administration of corticosterone (CORT) reduced sucrose preference
(anhedonia). These depressive-like behaviors were significantly suppressed in NOX1-KO. Increased level of
NOX1 mRNA was observed in the ventral tegmental area of WT treated with CORT, while the level of NOX1
mRNA was unaltered in the prefrontal cortex (PFC). On the other hand, increased ROS level in PFC of
CORT-treated WT was significantly attenuated in NOX1-KO. Concomitantly, decreased levels of BDNF mRNA was
significantly blunted 1n PFC of NOX1-KO.



PTSD

Ng F et al., Int J Neuropsychopharmacol .,
11:851-876, 2008

NADPH
ROS
NOX
NOX2 NOX2/NADPH
ROS
NOX1  ROS
NOX2 ROS
ROS
NOX1 ROS

Ibi et al., Free Rad Biol Med.,
40:1785-1795, 2006 PKC Cys

Ibi et
al., J. Neurosci., 28:9486-9494, 2008
Ibi
et al., J. Neurosci., 31:18094-18103,
2011 NOX1
NOX1-KO
HPA axis
NOX1
NOX1 HPA axis
NOX1 ROS
PTSD
NOX1

total RNA
real time PCR

5-6 PVN
300 mm Mill-Cell
50% EMEM/25% BSS/25% HS
35°C, 5% C02 17

75% EMEM/25% BSS 4
forskolin 10 p M, 6
KCI 50 mM

RNA

total

CORT 35u g/ml 21

NOX1
NOX1 RNA
miRNA (Invitrogen)
miRNA  pAAV-EFla-DIO-EYFP
pAAV-RC  pHelper HEK-AAV
miRNA AAV

DNA
DNA bisulfate-sequence

Cleavable ICAT reagent kit (ABSciex)

LC-MS
180 0.2mA 1
24
300
NOX1 HPA axis
Forskolin
CRH mRNA WT
NOX1-KO
NOX1 cAVMP-CREB
CRH

CREB

CRH



CRH

CREB

CRH
CLu

NOX1

NOX1

NOX1

CORT
ROS

NOX1 mRNA

VTA
NOX1
AAV  VTA
BDNF mRNA
VTA

NOX1

CORT
PFC

NOX1

NOX1 ROS

NOX1 ROS

CORT

MIRNA

NOX1

BDNF
VTA

VTA-PFC

NOX1

CORT

WT NMDA

NRL  ™Cys

NOX1
CORT

5 UTR

5 UTR

BDNF mRNA
NOX1-KO

NOX1-KO

BDNF

PFC ~ BDNF mRNA
BDNF mRNA

CORT

Exonlll ExonlV

DNA
CORT

WT ExonlV

DNA

BDNF mRNA

NOX1-KO

NMDA
DNA
BDNF mRNA

CORT NOX1
NR1
NMDA
NOX1 ROS - NR1 — DNA
—BDNF mRNA -
NOX1
NOX1
24
NOX1
NOX1
6

1. Zhu K, Kakehi T, Matsumoto M, IwataK, Ibi
M, Ohshima Y, Zhang J, Liu J, Wen X, Taye
A, Fan C, Katsuyama M, Sharma K,
Y abe-Nishimura C. NADPH oxidase NOX1
is involved in activation of protein kinase C
and premature senescence in early stage
diabetic kidney. Free Radic Biol Med.
83:21-30, 2015. DOI: 10.1016/.
freeradbiomed.2015.02.009.

2. Katsuyama M, 1bi M, Matsumoto M, IwataK,
Ohshima Y, Yabe-Nishimura C. Clioquinol
increases the expresson of VGF a
neuropeptide precursor, through induction of
c-Fos expression. J. Pharm. Sci. 124:427-432,
2014. DOl :0rg/10.1254/jphs.13271
FP

3. Iwata K, Ikami K, Matsuno K, Yamashita T,
Shiba D, Ibi M, Matsumoto M, Katsuyama M,
Cui W, Zhang J, Zhu K, Takei N, Koka Y,
Ohneda O, Yokoyama T, Yabe-Nishimura C.
Deficiency of NOXZL/nicotinamide adenine
dinucleotide phosphate, reduced form oxidase
leads to pulmonary vascular remodeling.
Arterioscler Thromb Vasc Biol. 34:110-119,

2014. DOI: 10.1161/ATVBAHA.
113.302107.

4. Matsumoto M, Katsuyama M, lwata K, 1bi M,
Zhang J, Zhu K, Nauseef WM,

Yabe-Nishimura C. Characterization of
N-glycosylation sites on the extracellular
domain of NOX1/NADPH oxidase. Free
Radic Biol Med. 68:196-204, 2014.

DOI: 10.1016/j.freeradbiomed.2013.12.
013.



5. Katsuyama M, lwata J, Ibi M, Matsuno K, http://www.f.kpu-m.ac.j p/k/pharmaco/gyoseki.ht
Matsumoto M, Yabe-Nishimura C. Clioquinol ml
induces DNA double-strand breaks, activation
of ATM, and subsequent activation of p53

signaling. Toxicology. 299:55-59, 2012. (&Y
DOI: 10.1016/j. tox.2012.05.013. IBl MASAKAZU
6. Matsuno K, Iwata K, Matsunomot M,
Katsuyama M, Cui W, Murata A, Nakamura 10336539

H, Ibi M, Ikami K, Zhang J, Matoba S, Jin D,
Takai S, Matsubara H, Matsuda N,
Yabe-Nishimura C. NOX1/NADPH oxidase
in involved in endotoxin-induced
cardiomyocyte apoptosis. Free Radic Biol
Med. 53:1718-1728, 2012. DOI:
10.1016/j .freeradbiomed.2012.08.590.

6
1. Ibi M, Liu J, Yabe-Nishimura C. The
involvement of NOX1/NADPH oxidase in the
depressive-like behavior. The 17" World
Congress of Basic & Clinical Pharmacology.
July 16, 2014. Cape town, South Africa.

2. Ibi M, Yabe-Nishimura C. The involvement of
NOX1/NADPH oxidase in anxiety- and
depressive-like behaviors induced by stress.
2014 Gordon Research Conferences on NOX
Family NADPH Oxidases From NOX
Mechanisms to Disease. May 19,20, 2014.
Renaissance Tuscany Il Ciocco Resort Lucca

(Barga), Italy.
3.
NOX1/NADPH
87 2014
3 20
4.
NADPH
86
2013 3 22

5. Ibi M, Matsno K, Uchimaki H,
Yabe-Nishimura C. NOX1/NADPH oxidase
is involved in the stress-induced anxiety-like
behavior. Gordon Research Conference on
NOX Family NADPH OxidasessNOX
biology and its trandation to human disease
and therapy. 2012. June 6; Waterville Valley,
NH, USA

NOX1/NADPH oxidase
85
2012 3 15




