25

26 2014

3



10.

11

FABP3

GLP-1

GH-IGF-1

12

15

20

24

27

31

37

39

45



25




GLP-1

QOL




DNA

GH
miR-322 IGF-1
IGF-1
IGF-1
functional MRI,
fMRI
FABP3
Beige
WG
Beige
Beige
Beige
Beige
UCP1

FABP3

FOXO1 12

FOXO1 HA
AMPK
GS H1
FOXOL(3A) HA
c2c12 Gs 12 HA
Luciferase assay ChIP assay
FOXO1 GS H1
FOXO1 HA
HA



GLP-1

GIP
GLP-1 fMRI AN
GLP-1 NIRS MRI
ED CTL
NIRS
Eating Disorder Investory-2
GLP-1 ED CTL
SIS
OFC SIS ED
CTL ED
AN AN OFC
39 AN-R MRI VBM
AN-BP ED CTL
15 AN-R BMI
AN-BP
AN-R
C 20 24
ED
AN-BP C 12 24
3
2 Cl4 24
AN-R D3
AN-BP
25hydroxy VD 20mg/dl
12
GLP-1 0.75ug/ 1
GLP-1 2
1
| | N- NTx
ocC
GLP-1 1 6 NTx
VAS 58+18 oC 58+14 1
visual analogue scae 1
9.0+4.1 D
GLP-1
GLP-1



AN

AN

10

10

16

14 2

23

10 4

0.17 0.56

EAT-26
EAT-26
AN
2013
3

EAT-26

EAT-26






25







25




(BCAA)  TCA

Forkhead protein-O1 FOXO1

FOX01
FOXO1 FOXO1
FOXO1
Forkhead protein-O1 FOXO1
FOXO1
FOX01 FOX01

FOXO1

BCAA)  TCA




C57BL/6J
FoxO1
myogenin-cre, FoxO1 flox/flox

flox/flox

Total RNA
Trizol 1mL cDNA
QIAGEN Quauti test Reverse Transcription Kit
Fast SYBER Green Master Mix  Applied
Biosystems  5.0uL, primer forward  50uM
0.1pL, primer reverse 50uM 0.1uL cDNA

5.0ng/uL  2.5uL 2.3ulL Total
10uL Real-time PCR StepOnePlus
Applied Biosystems Internal control
36B4
50mg 0.6mL,
0.24mL
0.2mL SRL
Luciferase assay
C2C12 12well plate

pSP-GS
pGL3-ALT2 0.8ug,
pCAG-FOXO1 3A ,  pCMX-FOXOl,
pCAG-PGCla, empty pCAG/ pCMX total
0.8ug ,  Lipofectamine 2000 Invitrogen

internal
control phRL-TK 25ng  Promega
24

Dual Luciferase kit Promega

internal control

ChlPassay
C2C12-pLXSN-FoxO1 3A -ER
1M 10

DMSO 1%

370010
625mM 5 PBS
protease inhibitor SDS lysis
buffer 30
30 ProG
Dynabeads ProteinG  invitrogen
10
40 1 FKHR

H-128  sc-11350; SantaCruz Biotechnology
Normal rabid IgG sc-11350;SantaCruz =~ 2pg

10 ChIP dilution buffer
Lysate 6ug 40 2 High
salt wash buffer, low salt wash buffer, LiCl wash
buffer, TE 1% SDS
5M NacCl ProK
DNA
ChIP DNA PCR
Normal rabid IgG
ChIP DNA
FoxO1-KO
2 4
0, 50, 75, 100
umol/hr 80min control
infusion PocketChem
BA PA-4140
NH3
FOXOI1 mRNA
GS
BCKDH



2.

FOXO1
BCAT , BCKDH
GS
TAM FOXO1
Gadd45 GS mRNA
TAM FOXO1 3A
C2C12 GS mRNA
FOXO1
GS
GS FoxOl1
TTGTTTAC DBE daf-16 family
protein-binding element
DBE DBE FoxO1 DBE motif
AAACAA/TTGTTT FoxOl1
in vitro Luciferase assay
FoxOl1 GS
DBE FoxOl 3A
GS GS
5 b
3 FoxO1
ChIP assay GS
FoxOl DBE FoxOl
GS exon
FoxO1 GS
3’UTR
3 FoxO1
FoxO1-KO
FoxO1-KO
FoxO1-KO GS

FOXOl1

FOXOl1
FOXOl1

BCAT , BCKDH

FOXO1

Potter, R. A., DeLong, A. D., Smith, S. M., Erb, B. M.,
Renwand, B., Kamei, Y., Ogawa, Y., and McLoughlin,
T. J. (2013) FoxOl Inhibits skeletal
hypertrophy through mTOR-independent mechanisms.
J. Exercise Physial. 16, 32- 50.

muscle

FOXOl1
33
2013 10



GH-IGF-1

60% 21
28D (SGA-NCG) DNA
miR-322 GH IGF-1 IGF-1
SGA-NCG
60
] (FR) 2
[10] 21
(ADHD) FR
[11-13] 2SD
SGA-CG
SGA-NCG 6
2
A1GF-1
25D GH IGF-1
(SGA-NCG) ELISA GH
GH  IGF.1 GH IGE-1 IGF-1  mRNA miR-322
GH PCR
microRNA (miR-322) DNA 3. DNA
SGA-NCG DNA
4,
SGA-NCG
1
3
. 2




2. SGA-NCG GH
IGF-1
SGA-NCG GH
IGF-1 mRNA
SGA-CG
SGA-NCG GH
miR-322

DNA  miR-322 9 CpG
SGA-NCG miR-322
5 2
SGA-NCG
3
miR-322 GH IGF-1
mRNA IGF-1
DNA miR-322
miR-322 GH
GH IGF-1
IGF-1
SGA-NCG

-10 -

miR-322
GH IGF-1

DNA

Holland, A.J., et al., Anorexia nervosa: a study of 34
twin pairs and one set of triplets. The British journal of
psychiatry : The Journal of Mental Science, 1984.
145: p. 414-9.

Kendler, K.S., et al., The genetic epidemiology of
bulimia nervosa. The American journal of psychiatry,
1991. 148(12): p. 1627-37.

Bulik, C.M., P.F. Sullivan, and K.S. Kendler,
Heritability of binge-eating and broadly defined bulimia
nervosa. Biological psychiatry, 1998. 44(12): p.
1210-8.

Lilenfeld, L.R., et al., A controlled family study of
anorexia nervosa and bulimia nervosa: psychiatric
disorders in first-degree relatives and effects of proband
comorbidity. Archives of general psychiatry, 1998.
55(7): p. 603-10.

Strober, M., et al., Controlled family study of anorexia
nervosa and bulimia nervosa: evidence of shared
liability and transmission of partial syndromes. The
American journal of psychiatry, 2000. 157(3): p.
393-401.

Wade, T.D., et al., Anorexia nervosa and major
depression: shared genetic and environmental risk
factors. The American journal of psychiatry, 2000.
157(3): p. 469-71.

Kortegaard, L.S., et al., A preliminary population-based
twin study of self-reported eating disorder.
Psychological medicine, 2001. 31(2): p. 361-5.

Grice, D.E., et al., Evidence for a susceptibility gene for

anorexia nervosa on chromosome 1. American journal



10.

11.

12.

13.

of human genetics 2002. 70(3): p. 787-92.

Koubaa, S., et al., Pregnancy and neonatal outcomes in
women with eating disorders. Obstetrics and
gynecology, 2005. 105(2): p. 255-60.

Negrete, J.C., Cocaine problems in the coca-growing
countries of South America. Ciba Foundation
symposium, 1992. 166: p. 40-50; discussion 50-6.
Heinonen, K., et al., Behavioural symptoms of attention
deficit/hyperactivity disorder in preterm and term
children born small and appropriate for gestational age:
a longitudinal study. BMC pediatrics 2010. 10: p. 91.
Groen-Blokhuis, M.M., et al., Evidence for a causal
association of low birth weight and attention problems.
Journal of the American Academy of Child and
Adolescent Psychiatry, 2011. 50(12): p. 1247-54 ¢2.
Losh, M., et al., Lower birth weight indicates higher
risk of autistic traits in discordant twin pairs.

Psychological medicine 2011: p. 1-12.

Nemoto T, Mano A, Shibasaki T. Increased expression
of miR-325-3p by urocortin 2 and its involvement in
stress-induced suppression of LH secretion in rat
pituitary. Am J Physiol Endocrinol Metab. 302:
E781-E787,2012

Nemoto T, Mano A, Shibasaki T. miR-449a contributes
to glucocorticoid- induced CRF-R1 downregulation in
the pituitary during stress. Mol. Endocrinol. 27:
1593-1602, 2013.

86
2013.4.25-27

-11 -



GLP-1

functional MRI fMRI
10 10 fMRI
fMRI
GLP-1
2 GLP-1
o S
homeostatic center &

emotional, external and restrained eating center

GLP-1

hedonic center

functional MRI fMRI




10

10
fMRI ROI
GLP-1
60 2 GLP-1
Liraglutide
fMRI
GLP-1
HFD
STZ
2
Kusakabe T et al. Diabetologia,
2009 STZ/HFD
30%
STZ
0.5mg/kg/day GLP-1
Exenatide = 20Ug/kg/day
14
fMRI

2. GLP-1
GLP-1
ROI

3.

analog scale

fMRI

-13-

GLP-1
5
GLP-1
14
STZ/HFD 3.5g
VO,
VAS visual
fMRI food
fMRI



1.

fMRI

S. Masuda, T. Tanaka, H. Masuzaki, K. Nakao, S.
Taguchi. Overexpression of leptin reduces the ratio of
glycolytic to oxidative enzymatic activities without
changing muscle fiber types in mouse skeletal muscle.
Biol. Pharm. Bull. 37:169-173, 2014.

N. Yamada-Goto, G. Katsuura, K. Ebihara, M. Inuzuka,
Y. Ochi, Y. Yamashita, T. Kusakabe, A. Yasoda, N.
Satoh-Asahara, H. Ariyasu, K. Hosoda, K. Nakao.
administration
food

Intracerebroventricular of C-type

natriuretic peptide suppresses intake via
activation of the melanocortin system in mice.
Diabetes. 62:1500-1504, 2013

M. Aizawa-Abe, K. Ebihara, C. Ebihara, T. Mashimo,
A. Takizawa, T. Tomita, T. Kusakabe, Y. Yamamoto, D.
Aotani, S. Yamamoto-Kataoka, T. Sakai, K. Hosoda, T.
Serikawa, K. Nakao. Generation of leptin-deficient
Lepmkyo/Lepmkyo rats and identification of
leptin-responsive genes in the liver.
Genomics45:786-793, 2013

M. Noguchi, K. Hosoda, M. Nakane, E. Mori, K.
Nakao, D. Taura, Y. Yamamoto, T. Kusakabe, M. Sone,

H. Sakurai, J. Fujikura, K. Ebihara, K. Nakao. In vitro

Physiol

characterization and engraftment of adipocytes derived
from human induced pluripotent stem cells and

embryonic stem  cells. Stem Cdls Dev.

22:2895-2905, 2013

5.

-14 -

M. Ida, M. Hirata, S. Odori, E. Mori, E. Kondo, J.
Fujikura, T. Kusakabe, K. Ebihara, K. Hosoda, K.
Nakao. Early changes of abdominal adiposity detected
with weekly dual bioelectrical impedance analysis
during calorie restriction. Obesity (Silver Spring).
21:E350-353, 2013

Toru Kusakabe, Ken Ebihara, Kiminori Hosoda,
Kazuwa Nakao Leptin replacement therapy for
various types of lipodystrophy 18

2013 8

34
2013 10



FABP3

Beige
Beige Beige
Beige
Beige UCP1
B3 cAMP Beige
UCP1
Beige
Beige
Beige
1 B3
8 C56BL6J 5
47 B3
CL:CL316, 243, 1mg/kg
PCR
ELISA
2
Beige 8 C56BL6J 5

-15 -



40
CL, 1mg/kg
SV
PCR
ELISA
3
8 C56BL6J

IBMX,Dexamethasone 2

4 C56BL6J
CL316, 243 cAMP
Bt2cAMP

6

PCR

UCPI

UCPImRNA

B3

adipo

B3
IBMX, Forskolin,

B3

FABP3, ACSS1, ACSLS, CPT1b, ACADL,

ACADM, ACADS, ACAA2
B3

mRNA

mRNA 2,3 FABP

SV FABP3
adipo SV
adipo SV
FABP3
FABP3
2 C56BL6J

B3 UCPI1

4 C56BL6J

B3 CL:CL316, 243 cAMP
Forskolin UCPI
CL Forskolin
6 UCPImRNA

Beige
FABP3, ACSS1, ACSL5, CPT1b, ACADL,
ACADM, ACADS, ACAA2 mRNA
CL Forskolin
6
mRNA 5,

in vivo

Beige
UCP1

-16 -



UCPI

vivo

in vivo
1. Nakamura Y, Sato T, Shiimura Y, Miura
Y, Kojima M. FABP3 and brown adipocyte-
characteristic mitochondrial fatty acid oxida
tion enzymes are induced in beige cells in
a different pathway from UCP1. Biochem
UCPI Biophys Res Commun 2013 441 1 42-46.
Beige I.
UCP1
31 2013.7.1
1-13
B3
cAMP
Beige
UCP1

-17 -



Relative mRNA levels (arb.unit)

Relative mRNA levels (arb.unit)

Relative mRNA levels (arb.unit)

[Cold

Ucp1

23°C 4°C
[Cold|

15

10

5 - .
o‘-j_

50

40

30

20

CL |

Sal CL

Acss1 Acsl5 Cptib

Ucp1

Relative mRNA levels (arb.unit)

140 4
120

80
60 -
40 A
20

Cold

23°C 4°C SV Adipo.

e

Mitochondrial FAO enzymes

J23°C
W 4°C

Acadl Acadm Acads Acaa2

-18 -

= 120
[ =
3
g 100
&
» 80
[]
>
260
%
E40
[}
2 2
)
[}
x o0

FABP3
Cold CL |
__ 10
[=
'9} 09 1 L4
° 08
S o7
=
ES 06
. - 05
c
1 £ o4
o { |
a 03 :
: N BN
w 0 —
CL SV Adipo. 23°C 4°C sal CL
[cL] O sal
CL

**

'jii' iililii

Acss1 Acsl5 Cptitb Acadl Acadm Acads Acaa2

Fabp3
& o & 5
00(\ OOQQO(Q){-



Relative mRNA levels (arb.unit)

- =
M&O’OJSN
o O O ©o o o

[ Control

Mitochondrial FAO enzymes
Il CL
r I 1 1

nm

Acss1 Acsl5 Cptib Acadl Acadm Acads Acaa2

20

Relative mRNA levels (arb.unit)
3

0

-19 -

[ Control
I Forskolin

[ T 1

Ili[iii

Acss1 Acsl5 Cptib Acadl Acadm Acads Acaa2



HA

HA
12
HA AMPK H1
HA 12
HA H1
HA
NPY HA
25
NPY
AMPK
H,
1. 12
Brown adipose UCP1
tissue: BAT uncoupling protein  UCP 1
c57bl6 10
FMH
12
UCP1
Infralimbic
cortex; IL amygdala; AMY 2.
Hippocampus Nucleus accumbens AMPK
NAcc
c57bl6 10

-20-

AICAR



AMPK CC AMPK

AMPK
c57bl6 10
AICAR
AMPK CC AMPK
HPLC
AMPK
c57bl6 10
AICAR
AMPK
H1
AICAR 2.
c57bl6 10
HIKO
AICAR AMPK 3
Wistar Alzet 5
mini-osmic pump
Wistar Alzet
mini-osmic pump
NPY
Wistar Alzet mini-osmic pump

-21-

ELISA NPY
12 FMH
1-1
1-2
FMH 12
CP
1-3 1-4
AICAR AMPK
cC
AMPK
2-1
AICAR
cc
2-2
AICAR
2-3
AICAR HI
HIKO
2-4
1
3.1 32
1
NPY
3-3

3-4



AMPK NYP
HI
AMPK 4,
NPY
4
AMPK
H1
UCP1
NPY
4

1. Mitsutomi K, Masaki T, Shimasaki T, Gotoh K,
Chiba S, Kakuma T, Shibata H: Effects of a
nonnutritive sweetener on body adiposity and

energy metabolism in mice with diet-induced

-22 -

obesity. Metabolism;63:69-78, 2014.

Shimasaki T, Masaki T, Mitsutomi K, Ueno D,
Gotoh K, Chiba S, Kakuma T, Yoshimatsu H: The
dipeptidyl peptidase-4 inhibitor
des-fluoro-sitagliptin regulates brown adipose tissue
uncoupling protein levels in mice with diet-induced
obesity. PLoS ONE;8: ¢63626, 2013.

Gotoh K, Masaki T, Chiba S, Ando H, Fujiwara K,
Shimasaki T, Mitsutomi K, Katsuragi I, Kakuma T,
Sakata T, Yoshimatsu H: Brain-derived neurotrophic
factor, corticotropin-releasing factor, and
hypothalamic neuronal histamine interact to
regulate  feeding  behavior.  Journal  of
neurochemistry;125: 588-598, 2013.

Fukui A, Takahashi N, Nakada C, Masaki T, Kume
O, Shinohara T, Teshima Y, Hara M, Saikawa T:
Role of leptin signaling in the pathogenesis of
angiotensin  II-mediated atrial fibrosis and
fibrillation.  Circulation = Arrhythmia and
electrophysiology;6: 402-409, 2013.

Gotoh K, Inoue M, Masaki T, Chiba S, Shiraishi K,
Shimasaki T, Matsuoka K, Ando H, Fujiwara K,
Fukunaga N, Aoki K, Nawata T, Katsuragi I,
Kakuma T, Seike M, Yoshimatsu H: Obesity-related
chronic kidney disease 1is associated with
spleen-derived IL-10. Nephrology, dialysis,
transplantation;28: 1120-1130, 2013.

Gotoh K, Masaki T, Chiba S, Ando H, Fujiwara K,
Shimasaki T, Mitsutomi K, Katsuragi I, Kakuma T,
Sakata T, Yoshimatsu H:  Hypothalamic
brain-derived  neurotrophic  factor  regulates
glucagon secretion mediated by pancreatic efferent
nerves.  Journmal of  neuroendocrinology;
25:302-311, 2013.

Gotoh K, Masaki T, Chiba S, Ando H, Shimasaki T,
Mitsutomi K, Fujiwara K, Katsuragi I, Kakuma T,
Sakata T, Yoshimatsu H: Nesfatin-1,
corticotropin-releasing hormone,
thyrotropin-releasing hormone, and neuronal
histamine interact in the hypothalamus to regulate
feeding behavior. Journal of neurochemistry;124:
90-99, 2013.



34

109

2014.3.27-29

ucCp
2013.10.11-12

56

34

2013.10.11-12

2013.5.16-18

-23-



GLP-1

GLP-1
GLP-1 1
VAS (visual analogue scale)
GLP-1
GLP-1
GIP
GLP-1
1074
1 VAS
GLP-1 visual analogue scale
2
GLP-1 Na
hANP Na BNP
3.
GLP-1
GLP-1 GIP
RIA
hANP BNP
EIA GLP-1
GIP
GLP-1
450kcal; 52%, 15%, paired-T
33% 20 GLP-1 7-36 amide
Sug/kg 15,30,45,60,90,120,180

-24 -



MR EE

HbAlc BMI pgmt)  FRLFIY (pe/mt JIVFRLFYY
NGSP.% ! -
40
10 2 6267 | 73+14 | 25.2+44 . - £%
GLP-1
20 250
fEE GLP-1
HbAlc ( ’:;530‘5“ 90 120 180 . 0 15304560 90 120 180
NGSP.% BMI Y hane i) BNP
2 ol |, GLP-1
9 2 64564 | 5403 204+1.4 of ¥ 61p-1 o O O
15
1 | == o 5 p s
3 500-750mg/ 7 ER 48
5 4 0 30 60 120 180 "0 30 60 120 180
1 mean+SEM E2b

(Pe/ml)  ppel 1)y, PR JLTFRLFU
GLP-1 wfp ¥ - s
GLP-1 300
VAS 1 - GLP-1
ﬁﬁﬁ%\% 209k 250-
10 VAS B 10 VAS 22
(905"13 iR (POi"') 0 Ts30ds60 0 130 180 (43) 015304560 90 120 180 (43)
ml (pg/mL)
¢ GLP-1 “1\! e hANP s . SR o
30
4 4 it 25 xl: iﬁ -
2 2 i 20
GLP-1 15
0 15 30 45 60 90 120 180 (5}) 0 15 30 45 60 90 120 180(4y) 15 GLP-1
Akt 10 GLP-1 10
10 BE w0
] VAS ;i i % VAS ZH . 0 30 60 120 180 & 0 30 60 120 180
3 3 : ¢
6
. ” R 2a,b,c: GLP-1
. GLP-1 \ A *  p<0.05
015304560 90 120  180(%) " 015304560 90 120 180 (4
= 3. GLP-1
1: VAS
mean=SEM | GLP-1
GIP
2. 3a,b

GLP-1 WRAEE
{me/a) 1 (wU/mt) AR (pe/mL) l« Fnh3ay
45 200 l ﬂiﬁ* 100 * ¥
hANP BNP 150

J L3S
" 140
2a,b,c " * w 120if
50 GLP-1 2 * */ %

vvvvv

100
015304560 90 120 180 015304560 90 120 180 015304560 90 120

180
MOHE) o saun i (mppg)  SRERNA M bgm i 5) (&) %)

y

160

& 3

GLP-1 e (fmol/ml) '5:17:/)['7[/'})
A k M, (fmo)/ml) |
“d GLp1  ® Cowl g O B g gp kT TLUY =
12 120 25 ¢ Eg 0
- ,. 100 &8 GLP-1
b % w© & %  GLP-1g
&8 -3 p GLP-1 * .
015304560 90 120 180 015304560 90 120 180 015304560 90 120 180 40- 20-
10 E3-y
REE - & i 15
e lmgmmE % AR A M o DK 015304560 90 120 180 015304560 90 120 180 015304560 90 120 180
" %% GLP-1 E3a
* 80 i& 80 it
130
120
® GLP-1 .
. 0 15304560 90 120 180 015304560 90 120 180 015304560 90 120 180
F2a

-25-



feEE

(meg/du) i {iE (WU/ml) AVRY (G 9 Vs =

wl

150

60
100@% “©
5 * GLP-1 2

sx W FE e | ey 3.

140 :
120-
GLP-1 &&

o
015304560 90 120 180

(eM) brg i 2idle) (o (fmg),

% GLP-1
" GLP-1 = x GLP-1;p %
z:- iﬁ & 1: 0 15304560 sosiaﬁ 180 1.
E3b
3a,b:
GLP-1 2
GLP-1
VAS
VAS
GLP-1
GLP-1
GLP-1 GIP
GLP-1
1.
14:17-21, 2013
2.

015304560 90 120 180 015304560 90 120 180
(%) (%)
my  FLUL  mlfp) FRFLLTLYY

-26-

Medical Practice 30: 813-816, 2013

Ueno H, Mizuta M, Shiiya T, Tshuchimochi W,
Noma K, Nakashima N, Fujihara M, Nakazato M.:
Exploratory trial of intranasal administration of
glucagon-like peptide-1 in Japanese patients with

type 2 diabetes. Diabetes Care, in press

56 2013. 5.16,

GLP-1

2013.7.21,



AN

NIRS MRI AN
NIRS ED CTL
Eating Disorder Investory-2 ED CTL
SIS OFC
SIS ED CTL ED OFC
MRI VBM ED CTL
BMI
ED
BMI
BMI AN
16 1
NIRS VF
AN oxy-Hb
0.3-1.0 5.1/1000
NIRS
AN 2 MRI
AN voxel-based morphometry VBM
AN

-27 -




SCID-I module H

DSM-IVTR
AN
SCID-NP
Edinburgh
1. NIRS
FOIRE-3000 15
3x5 22ch
1-1.
10-20 Fpz
NIRS
VF
30
20
3 70
Stanford
NIRS
1-2.
i.
EDI-2 Edinburgh
ii.
SCID-I H
SCID-NP Stanford BDI
2. MRI
3T MRI T1 VBM
VBMS8
VBMS
threshold 0.15 two sample t-test FWE p 0.05

-28-

1. NIRS
1-1. ED AN17 ED-NOS3 3 BMI
14
1-2. ED BMI14.0
NIRS fMRI PET
1-3. ED Stanford
VF
1
1. NIRSEr DI 5
AN HIPREY:4
BARVIEERNZ CTL
EDBEFE: 3 (n=31) P
(n=20)
Fip 28.7+7.5 29.2+7.8 0.824
HBEFH 14.4£2.0 15.6%1.8 0.025
ABzEI% 3.6£4.8 N/A N/A
RBABEBE 123.3£191.5 N/A N/A
BMI (kg/m2) 14.0£2.3 21.8+3.7 <0.001
SEMAERE 15.5+£5.2 12.6£3.5 0.024
WARLE 11.3%4.3 4.9+3.2 <0.001
1-4. EDI-2
2
%= 2. EDI-20#R
ED CTL !
(n=20) (n<31) p Cohen's d
Drive for thinness 9.0£5.7 3.7¢4.0 <0.001 1.09
Bulimia 5.7+6.5 1.1£1.7 0.006 1.06
Body dissatisfaction 13.8+5.3 8.9+6.5 0.007 0.81
Ineffectiveness 14.2+6.7 4.4+3.1 <0.001 1.99
Perfectionism 5.8+3.8 1.1£1.7 < 0.001 1.72
Interpersonal distrust 8.3+4.6 3.4+29 <0.001 1.3
Interoceptive awareness 11.9+7.7 1.4£2.3 <0.001 2.00
Maturity fears 10.4£5.0 3.5+£2.8 <0.001 1.78
Asceticism 7.6£5.3 3.6+2.2 0.008 1.05
Impulse regulation 10.3£7.5 1.3+2.3 <0.001 1.74
Social insecurity 11.3+4.3 5.0+3.2 <0.001 1.69

1-5. VF

OFC

NIRS

10,11,12,14,15,16,18,21,22



1-6. VF NIRS OFC

K3 : BMIZHIEZEHE VLN ATRERR
& FREROxy-Hb D {RHEFREL

6@©D Ch20 | Ch21 | Ch22
RIBEA% | 079 | 071 | 0.64
p <0.01 | <0.01 | <0.01
2. MRI
BMI
NIRS
OFC
OFC
OFC CTL
OFC
ED
MRI
AN

1. Shiino T, Koide T, Kushima I, Ikeda M, Kunimoto S,
Nakamura Y, Yoshimi A, Aleksic B, Banno M, Kikuchi T,
Kohmura K, Adachi Y, Kawano N, Okada T, Inada T, Ujike
H, Iidaka T, Suzuki M, Iwata N, Ozaki N: Common
variants in bcl9 gene and schizophrenia in a japanese
population: Association study, meta-analysis and cognitive
function analysis. J Med Biochem 32 (4):351-357,2013

2. Sasada K, Iwamoto K, Kawano N, Kohmura K, Yamamoto
M, Aleksic B, Ebe K, Noda Y, Ozaki N: Effects of repeated
dosing with mirtazapine, trazodone, or placebo on driving
performance and cognitive function in healthy volunteers.
Hum Psychopharmacol 28 (3):281-6, 2013

3. Kohmura K, Iwamoto K, Aleksic B, Sasada K, Kawano N,
Katayama H, Noda Y, Noda A, lidaka T, Ozaki N: Effects
of sedative antidepressants on prefrontal cortex activity
during verbal fluency task in healthy subjects: a
near-infrared spectroscopy study. Psychopharmacology
(Berl) 226 (1):75-81, 2013

4. Kawano N, Awata S, Tjuin M, Iwamoto K, Ozaki N:
Necessity of normative data on the Japanese version of the
Wechsler Memory Scale-Revised Logical Memory subtest
for old-old people. Geriatr Gerontol Int 13 (3):726-30,
2013

5. Iwamoto K, Kawano N, Sasada K, Kohmura K, Yamamoto
M, Ebe K, Noda Y, Ozaki N: Effects of low-dose
mirtazapine on driving performance in healthy volunteers.
Hum Psychopharmacol 28 (5):523-8, 2013

6. Aleksic B, Kushima I, Ohye T, lkeda M, Kunimoto S,
Nakamura Y, Yoshimi A, Koide T, Iritani S, Kurahashi H,
Iwata N, Ozaki N: Definition and refinement of the 7q36.3
duplication region associated with schizophrenia. Sci Rep
32587,2013

7.  Aleksic B, Kushima I, Hashimoto R, Ohi K, Ikeda M,
Yoshimi A, Nakamura Y, Ito Y, Okochi T, Fukuo Y, Yasuda
Y, Fukumoto M, Yamamori H, Ujike H, Suzuki M, Inada T,
Takeda M, Kaibuchi K, Iwata N, Ozaki N: Analysis of the

-29 -



VAV3 as Candidate Gene for Schizophrenia: Evidences
From Voxel-Based Morphometry and Mutation Screening.
Schizophr Bull 39 (3):720-8, 2013

1. Hiroto Katayama, Kunihiro Kohmura, Miho Imaeda,
Satoshi Tanaka, Kazuo Nishioka, Naoko Kawano,
Tetsuya lidaka, Norio Ozaki  ”Social insecurity
associated with orbitofrontal function in eating
disorder: A near-infrared spectroscopy (NIRS) study”
11th World Congress of Biological Psychiatry
(WESBP), 2013

2. Kunihiro Kohmura, Hiroto Katayama, Satoshi Tanaka,
Miho Imaeda, Naoko Kawano, Kazuo Nishioka,
Branko Aleksic, Tetsuya lidaka, Norio
Ozaki ”Decrease of thalamic volume in anorexia
nervosa: Voxel-based morphometric MRI study” 11th
World Congress of Biological Psychiatry (WFSBP),
2013

NIRS

25 ,2012

-30 -



D3
25hydroxy VD  20mg/dl

12 0.75p  / 1
1
N- NTx (0]@
NTx 58+ 18 oC 58+ 14 1
1 9.0x 4.1
1989
21
25hydroxy vitamin D 250HVD
D3 20 / VD
12 4 /
8 31.244.3 Mean+SD
19.7+1.4 11.6+4.2 Body mass
index BMI 142409 /m’ 64.7+6.1 %
9 5
/ 4 29.4+5.3
D 18.7+£3.2 10.3+5.4 BMI
12.6£1.3  /m’ 58.245.3 %
1
T-score 0.68+0.09

-31-




g/lem®  3.120.8  0.70£0.11g/cm® -2.9+1.0
0.73+0.10 mg/cm’

9.0+4.1
D
0.75n /
1 3 6 1
BAP
ocC BMI  16.4+0.3kg/m’
N- NTx 1
2-4 DXA
20 30
70
D3 K2
BAP
NT D3
D3
intact PTH
3
ucOC
1 1
11.7 / D3
2
1 1
1
NT
oC 6 NTx
58+18 ocC 58+14 1
1 12.6£13 /m?
13.1£1.5 /m® 142409 /m’
144417 /m? 1
0.68+0.09mg/cm’

-32-



42 537-545 201.

62-67 2013

841-847 2013

54 128-133 2014.

86
2013

ucOC 17
2013

53

-33-



Anorexia nervosa: AN

AN
AN 39 Body mass index : BMI12.93+1.83kg/m’
BMI15.86+1.82 kg/m® AN-R AN-BP
C:12 C:24 3
AN-R AN-BP BMI AN-R
C 20 24 AN-BP
C:14 24 3
AN-R AN-BP C:14 24 ®3
Marasmus 5-8-11
AN-R AN-BP Marasmus
o- AN-R
AN-BP
2011
AN
39 29.549.3yr Body mass index : BMI
12.93+1.83kg/m’ BMI15.86+1.82 kg/m’
AN
Marasmus 30-40kcal/kg/day 2
Anorexia nervosa: 200kcal/day
AN
15 25.75£5.1yr  BMI 20.16+1.58
AN kg/m®
Anorexia nervosa restricting
type:AN-R 22 Anorexia

nervosa binge eating/purging type:AN-BP 17

-34-




3 5.

AN-BP 3 C:14
o3
Marasmus
a_
AN-R
AN-BP
AN-BP
53

42 5 621-626 2013

dual-energy X-ray absorptiometry:DEXA AN-R
C:24
AN-R AN-BP
3
2 AN
Mann-Whiteny 3 one way ANOVA
P<0.05
22 56
1. BMI,
AN-R AN-BP BMI 13.07£1.92
vs.12.43+2.05 kg/m> AN-R vs. AN-BP
3895.8+2048.5 vs.4590.7£2343.9 g
2.
AN-BP 274.7+£57.7 mg/dl
AN-R 164.2+49.7 P<.05
AN-BP 274.7457.7 mg/dl
AN-R  164.2449.7 P<.05
3. -1
AN-R C20 24
AN-R
C22
5-8-11
AN-BP C 12 C 24
1.
4. BMI13kg/m’
- 834-840 2013
BMI BMI 13kg/m? 2.
13kg/m?
AN-R 4.

-35 -

K Kawai, M Nakashima, S Takakura, M Takii, C



Kubo. Ghrelin activation in response to medium
chain fatty acid administration in patients with
Anorexia nervosa. Sudo The 22* World Congress
on Psychosomatic Medicine, September 12-15,
Lisbon Portugal 25-28, 2013

17 ,
2013.11.2-3,

> > >

— 54 2013,6.27-27

-36 -



-37-

10 16 (AN) 14 2
30 -46 AN
AN
14 46 23
10 4 10 33
AN - -
30 -46
AN S
AN
AN ( 0
10
S
SLH/FSH E2
14
14 1011 2
12 10
10 16 (AN) LH,FSH
14 2 E2




AN

14

10
24

46

AN

1

AN

0

AN

23

33

AN

-10

- 38 -

AN

2013;45(3):524-529.

2013

2013; 67(7):663-670.

47
10 10

47
2013 10

11

AN



0.17 0.56 1/10
0.08 173
EAT-26
EAT-26
EAT-26
EAT-26
3
2011 2012
1992
2010
EAT-26
EAT-26

-39 -




3)

143 120 84
4 6 64 57 89
EAT-26 134 27 20

0.09 007 0.14 0.17
0.21 0.34 0.56 0.42 0.43

4)
157 111 8 4
EAT-26 Body mass index (BMI) 70 70
20 10 57 12 10
84 1
3
014 003 019 013 028 022
63
46 2
0.08 13
EAT-26 BMI 3
2012
2013
36 30 16 11
79 16 18
75
L. 13 1
D 3 005 017 0.09
646 8 o1l
208 4 47 5 s
244 49 8 |
137 33 19 56
! 3 2. EAT26 BMI
008 009 017 006 0.19 1046 436 610 EAT26
0.19 43 20 13 298
43 71 116 EAT-26
2)
2011 S
386 328 85 BMI BMI
5 6 197 170 86
5 5 3
007 010 012 015 024
1 2471 1552 919

- 40 -



EAT-26 20

0.64 22 24
1
2002 2010
1 2054 876
18.4 EAT26
AQ
EAT26 11
AQ
3
0.17 0.56
0.08 1/3
0.05
1983 0.15
0.1
0.12

10
BMII8.5 /mm?’
EAT-26
0.3
1178 10
BMI 2011
18.5kg/m*
0.7 23
EAT-26
40
EAT-26
EAT-26
1/10 BMI
1993 1
0.07
1993
2002

-41 -

2)

2003
2006
0.5

13 18 02 03

34

BMI

BMI

EAT-26

EAT26

EAT-26



symptomatology in a non-clinical sample. Br J Clin

EAT-26 AQ Psychol 50:326-38, 2011.
EAT-26 8.
17
95 2013
BMI 9. Hoek HW, van Hoeken D: Review of the prevalence and
AQ incidence of eating disorders. Int J Eat Disord 34:383-96,
Autistic trait  EAT-26 2003.

10. Brunner R, Resch F. Eating disorders-a interesting
problem in children and adolescents? Ther Umsch
63:545-9, 2006.

11. Swanson SA, Crow SJ, Le Grange D et al. Prevalence
and correlates of eating disorders in adolescents. Results
from the national comorbidity survey replication

adolescent supplement. Arch Gen Psychiatry 68:714-23,

2011.
12.
EAT26
53 157 64 2013
. 1.
2.
s 3440 1994 17 81-87 2013
3 2.
54 128-133 2014
17 81-87 2013
4,
1. ;
s 17
2013
24 43-49 2.
2012 —
6. Eating Attitude Test ~EAT 17
45 161-165 2003 2013
3 8

7. Coombs E, Brosnan M, Bryant-Waugh R et al. An

investigation into the relationship between eating

disorder psychopathology and autistic
42 -



2012 86
2013
common disease

- 12

2013.

,2013

-43 -






25




RA. Potter, AD. Del_ong, SM. Smith S BM. - .

1 Inh musde hypert h TOR-independent
Erb, B. Rewand, Y. Kamei, Y, Ogawa Td | 00 i;ﬁ'b'ts skdletd © fophy through mTOR JExerdisePhysio 16 2-50 2013
McLoughlin.
T Nemoto, A. Mano, . Shi i mR—MQa mrll:utes to glucocorticoid-induced CRFR1 downregulation in the Mol inol o7 15081602 | 2013
- pituitary during sress
S Masuda, T. Tanaka H. Masuzeki, K. | Overexpression of leptin reduces the ratio of glycalytic to oxiddive enzymatic | .

B Bull 74 1691 14
Nakeo, S Taguchi adtivitieswithout changing musdefiber typesin mouse skeletdl musde ol Pherm Bu 3 o |2
N. YamedaGoto, G. Katsuura, K. Ebihera,
M. Inuzuka, Y. Ochi, Y. Yamadhita T. | Intracerebroventricular adminigration of C-type natriuretic peptide suppressesfood | .
D 1500-
Kusskabe, A. Yasoda, N. Satoh-Asaharg, H. | intakeviaactivation of themeanocortin sysemin mice ebetes 62 1504 2013
Ariyaau, K. Hosoda, K. Nakao.
M. Aizava-Abe K. Ebihara C. Ebiharg T.
Mashimo, A. Tekizava, T. Tomita T. . : . .
Gener | Lepmkya/Lepmky f
Kuskebe, Y. Yamemdio, D. Aoeri, S | | m‘:“m ofveqm'”?fﬁ:ﬂ:ﬂ o 0 rats and idertficaion of | o) Genomics 45 78679 | 2013
Yamamoto-Kataoka, T. Seka, K. Hosoda, T. ot l g
Saikawa, K. N&kao
M. Noguchi, K. Hasoda, M. Nekane, E. Mo,
K. Nekeo, D. Taura Y. Yamamoto, T. | In vitro charatterization and engraftment of adipocytes derived from humen
Kusekebe, M. Sone, H. Sakurdi, J. Fujikura, | induced pluripotent stem odllsand embryonic stem cells Stem CellsDev 2z 26206 | 2013
K. Ebihera K. Nakeo
M. lda, M. Hirata, S. Odori, E. Mori, E. . . . . .
I h |

Kondo, J Fjikura T. Kusakabe, K. Ebihara IEH y dﬂg‘;zsﬁngﬂz}éﬁeﬁw with weskly dudl biodledricd | 21 35033 | 2013
K. Hosoda, K. Nekeo mpedenceanelysiscing
Y. Nekamura, T. Sato, Y. Shiimura, Y. Miura, | FABP3 and brown adipocyte-characteridic mitochondrid faty add oxidetion | Biochem  Biophys  Res al 106 2013
M. Kdgima enzymesareinduced in beige clsin adifferent pathway from UCPL Commun
D. Ueno, T. Maski, K. Gotoh , S, Chiba, T. | Cilnidipine regulates glucose metabolism and levels of high-molecular adiponectin
Kekuma, H. Yoshimats in diet-induced obese mice HypartensRes % 16201 ) 213




K. Gatoh, T. Maski, S. Chiba, H. Ando, T.
Shimesski, K. Mitaustomi, K. Fujiwarag, 1.
Kasrag, T. Kakuma T. Skaa H.
Yoshimatsu

Neddin-1, corticotropinrdessng hormone, thyrotropinrdessing hormone, and
neurond higamineinteract in the hypothadamusto regulate feeding behavior.

JNeurochem

90-99

2013

K. Gotoh, T. Masi, S. Chiba, H. Ando, K.
Fujiwara, T. Shimaski, K. Mitsutomi, 1.
Kasrag, T. Kakuma T. Skaa H.
Yoshimatsu

Hypothdamic brain-derived neurotrophic factor regulates glucagon secretion
mediated by pancredtic efferent nerves

JNeuroendocrinal.

302-311

2013

H. Ueno, M. Mizuta T. Shiiya, W.
Tshuchimochi, K. Noma, N. Nekashima, M.
Fujihara, M. Nakezato

Exploratory trid of intranasal adminidtration of glucagornHike peptide-1 in Jgpanese
paientswith type 2 diabetes.

DidbetesCare

inpress

2014

14

1721

2013

T. Shiino, T. Koide, |. Kushima, M. Ikeda, S
Kunimato, Y. Nekamura, A. Yoshimi, B.
Aleksic, M. Banno, T. Kikuchi, K. Kohmura,
Y. Adachi, N. Kawvano, T. Okada, T. Inada, H.
Ujike T. lidska M. Suzuki, N. Iwata N.
Ozeki

Common variants in bd9 gene and schizophrenia in a jgpanese population:
Assodiation study, metarandlysis and cognitive function andysis

JMed Biochem

351-357

2013

K. Sesda, K. Iwamoto, N. Kawao, K.
Kohmura, M. Yamamoto, B. Aleksic, K. Ebe,
Y. Noda, N. OzaKi

Effects of repested dosing with mirtazgpine, trazodone, or placgbo on driving
performance and cognitive function in hedthy voluntears

Hum Psychopharmecol

281-286

2013

K. Kohmura, K. Iwamoto, B. Alekdc, K.

Sasada, N. Kawano, H. Katayama, Y. Noda,
A.Noda, T. lideka, N. Ozai

Effects of sedative antidepressants on prefrontal cortex activity during verba
fluency task in hedthy subjects anear-infrared spectroscopy sudly.

Psychopharmacology (Berl)

226

7581

2013

K. Iwamoto, N. Kawvano, K. Sasada, K.
Kohmura, M. Yamamoto, K. Ebe, Y. Noda,
N. Oz&i

Effects of low-dose mirtazgpine on driving performancein hedthy voluntears

Hum Psychopharmecol

523528

2013

B. Aleksic, |. Kushima, T. Ohye M. |keda, S.
Kunimoto, Y. Nakamura, A. Yoshimi, T.
Koide S. Iritani, H. Kuraheghi, N. Iwata, N.
Ozeki

Definition and refinement of the 7g36.3 duplication region asociaed with
schizophrenia

Sd Rep

2013




B. Aleksc, |. Kushima, R. Hashimoto, K.
Ohi, M. lkeda, A. Yoshimi, Y. Nakamura, Y.
Ito, T. Okochi, Y. Fukuo, Y. Yasuda, M.

Andyss of the VAV3 as Candidate Gene for Schizophrenias Evidences From

. N i i Schi Bull 39 720-728 2013
Fukumoto, H. Yamamori, H. Ujike, M. | Voxd-Bassd Morphometry and Mutation Screening. 2ophr Bu
Suzuki, T. Ineda, M. Tekeda, K. Kaibuchi, N.
Iwata, N. OzaKi
125 8392 2014
54 128-133 2014
165-173 2014
42 537-545 2013
( 37 495501 2013
17 011-017 2013
53 841-848 2013
6 17 1017 2013
- 53 834-840 2013
42 621-626 2013
SHEHNORREA~DRE- Py WA 45 524-529 2013
67 663-670 2013




Update-

2013

17




113-8510

25

1-545 M&D

TEL : 03-5803-5966, FAX : 03-5803-0261

14




