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The incidence of obesity is rising at epidemic proportions. Several mechanisms
underlying the normalization of body weight following involuntary overfeeding are
demonstrated; however, the same excess amount of energy intake resulting from overfeeding
does not evoke the same degree of body weight gain. We identified a novel inter—organ
communication via neuronal pathway, which suppresses energy expenditure in
over-nutritious state. By studying a mouse model, we found out that hepatic glucokinase
expression precedes body weight gain due to high fat feeding, and showed that
adenovirus—mediated expression of glucokinase in the liver suppressed energy expenditure,
resulting in body weight gain. These responses are mediated by a neuronal pathway linking
liver, afferent vagus, raphe palllidus, efferent sympathetic nerve, and finally brown
adipose tissue, in this order. Furthermore, leptin—induced energy expenditure, primarily
observed in overnutritious state, was suppressed by this pathway.

AR TE B
(SHHHAL - 1)
[ERE5 MRt & &t
2009 4 2, 100, 000 630, 000 2, 730, 000
2010 A& 1, 200, 000 360, 000 1, 560, 000
AR
R
R
o Er 3, 300, 000 990, 000 4, 290, 000

WFFEsy 8« [E SR
B D8 - E - AR
F—U— R IR, BERIE, L —(UH B AR

1. WFFEBRAE 4 FI D 5 Lo TG, REIZFLXF—DERHIC L
BIE AXRY v 7 v Ra—2na (BRI, S THEMIEA U DA, fERD = 3L —IRHE
EIMERE . EIEMIEZR &) DOREBRETH D AT TEH PEMERFEAS (= R L ¥ — TR A A R
FE i S 2R 38 D 0 ) 72 BE N 23 K & 7tk R A=V Z)DIFELTEY, AXDRFEER



%@%@%@ﬁ%@iiﬁ%ﬂ%i@%m
WCEBEEND Z L3, ke LTIRED
BRI HEFFT 541203, 20T —
R ETWICHAE T2 LER’H Y . IXE 0
F—=HF AP =L U CEEREEEZ R L
TWBEBZLNTWS,

2. WEDOHBY
INFETHADMBIZEML, BITLTE
TEAFSEFIRIC L o T, flif— kiR O
—>Hm—>§CWWfX7ﬁ’5_’ 9 % Mg A ALAE
hﬁ@%/XTAwff%%m¢ N
mxtO:@xo@*“ﬁmﬁwm TR
%/ZTA BIFEWMOEE 2T D%
ZiX. B a MERRE - #ﬁﬁh E T CiEHT
E) k?ﬁ‘igf%éo Kﬁt“( i%l%‘*f‘)u%‘;
OWFZET 7 a—F & v, Fex DNFzic A
LIV AT LABETLE LT, MO RLF
—REHEERE S AT A EHA ST D,

3. WO Hk

H R R &I ?éiﬁ@%ﬁ%ﬁﬁﬁ
DRI = xA%%%#ét &, BRI
O%ﬁ&\*owﬁm®ﬁﬁ%ﬁkéﬁ it
ke IFT B O & L TOfEEK
aaﬁi@ﬁuﬁw)bi EXBIERTHZ LR A
E—ROETERLTWEEEZ, 7T/ UA
VARG B —F N D 1% RENEG S8R
W& % N 5

4. WFIEEHE:

A& Glucokinase (GK) 2 H L. D%
BB = 2V X — (RN R E T 2
EREt LT, 7T UANART Z—%&
T~ U ADFIEEINAIC GK ZmREI5E &
e & A, REEKTFHIZ, BREMEHETHD
R (BAT) Ot 4% B UCP1 FEi
AP S v, WISEEAESME T L, REN
DMIEHE LTz, ARRREIMr-C I N #E R O B AR 158
BURMNTIZ LD . Z O JIFigi—BAT HEAK ) B 1%
WEMMER LK Z S MRERKE N T2 2
ERHBMNE R oT, Elo. ZORKIE,
PRTFEE D FHICBWT, HH L 7 F B
D H bR X —HETUEEH &8I
?fﬂﬂ%ﬂffé:kz’ﬁ/%éﬂto ;zh%otb T
DR DALY, BAT 123 1F HEGEA %3
%Lfné:k\kxo\%mwﬁkbfw
Ry PU— I REE LTS Z &
NHLNE RS T,

5. ERRERLE

(WFEEH . e
(ER Y

Gy K OSEEERT 2 (2

(MRS ) (FE 7 1)

1) Suzuki T, Imai J, Yamada T, Ishigaki Y,
Kaneko K, Uno K, Hasegawa Y, Ishihara H,
Oka Y, Katagiri H. Interleukin—6 enhances
glucose—stimulated insulin secretion from
pancreatic -« —cells: potential

involvement of the PLC-IP3-dependent
pathway. Diabetes. ZrZiH 60(2) :537-547,

2011.

2) Susaki E, Kaneko—-Oshikawa C, Miyata K,
Tabata M, Yamada T, Oike Y, Katagiri H,
Nakayama KI. Increased E4 activity in mice
leads to ubiquitin—containing aggregates
and degeneration of hypothalamic neurons
resulting in obesity. J Biol Chem.

A HiA 285(20) 1 1553815547, 2010

3) Chen C, Takahashi K, Yoshida A, Takizawa
Y, Lee Y, Nakui M, Doi H, Takebayashi Y,
Fukumoto M, Yamada T, Katagiri H, Oka Y,
Satoh J. Characterization of a novel
murine preadipocyte line, AP-18, isolated
from subcutaneous tissue: analysis of

adipocyte—related gene expressions. Cell

Biol Int. #@if 34(3):293-299, 2010

4) Tabata M, Kadomatsu T, Fukuhara S,
Miyata K, Ito Y, Endo M, Urano T, Zhu HJ,
Tsukano H, Tazume H, Kaikita K, Miyashita
K, Iwawaki T, Shimabukuro M, Sakaguchi K,
Ito T, Nakagata N, Yamada T, Katagiri H,
Kasuga M, Ando Y, Ogawa H, Mochizuki N,
Itoh H, Oike Y. Angiopoietin—like protein
2 promotes chronic adipose tissue
inflammation and obesity—related systemic

Cell Metab. EFHA

insulin resistance.

10(3) :178-188, 2009



5) Ogihara T, Katagiri H, Yamada T, KudoH,
Imai J, Ishigaki Y, Hinokio Y, Yamagiwa Y

UenoY, Shimosegawa T, Oka Y. Peginterferon
(PEG-IFN)

plus ribavirin combination

therapy, but neither interferon nor
PGE-IFN alone, induced type 1 diabetes in
a patient with chronic hepatitis C. Intern

Med. AEFEH 48(16) :1387-1390, 2009

6) Imai J*, Yamada T* (*co-first author),
Saito T, Ishigaki Y, Hinokio Y, Oka Y,
Katagiri H. Eradication of insulin

resistance. Lancet.

A 374 (9685) 1264, 2009

7) Kaneko K, Yamada T* (*co-first author),
Tsukita S, Takahashi K, Ishigaki Y, Oka Y,
Katagiri H. Obesity alters circadian
expressions of molecular clock genes in the
brainstem. Brain Res. 7 it A 1263:58-68

2009

(F®R] G2

1) % 53 [A] B ARE RN F 2 FRAMES
(2010 4= 5 A 27 B-29 A, ML) MEWEGZAE
O i E IR T DO B L. T
fEw, Rl A, WE B, fE R,
A EXCESIN B &L e B
= EBHIECRR, AR A MO
2) 36th Congress of the International
Physiological Sciences
(2009. 7. 27-8. 1 Kyoto)

Union of

Obesity affects circadian expressions of
molecular clock genes in the brainstem

nucleus of the solitary tract
Yamada T, Kaneko K, Oka Y, Katagiri H.

(ME) GE71)
DIEEH, A WHE. =L — K@

T - AHARMVEM. FEBRIE S T — G -
W Y b7 — 7 L EHEE A R,
B OA o, o B O Ot RO )
2011;29(5) :766-772 Ft4

2) WHEEH, FHFEE. RIS X DI
figk &% H BY . Medical
2011:;37(2):48-51 ==2— « A/ = 24t

Science Digest

3) WHEEH, FHHE. AR o
UCP1 ZELOJN e AP EFR. WM - FEIR
973 - AN EL 2010;31(6) :573-578

Bl atamtt

4) WWEFH, FHFHME. xR
g 25 B #8 B9 & AR fE .
2010;6(4) :348-356 7 ¥ A5 4 B IVHIIK

Adiposcience

5) WM, AMFH#. AXHY 7w
Fmo—h b g R
2009;27(12) :1332-1333

Clinical

Neuroscience

A E A

6) IWEPH, FHHE#. RV AERA%E
I & Fp v B TR I O AT AR ~ g AR A
TER 218y & LT~ Mebio (H3EE : 2 AUpER
FRIRIRER  SRARINDRT XA Ly 7 M D
% D7) 2009326 (8) :109-117

AF 4L ANV E 2—iE

7) AW, EEREAREE R N —2
6 B e 3L X — RETR T O 4 s %
"5,

bR (FFE  AXRY v 7 v R
— LI ERRREIZIE D) 2009;6(1) 17-14
SemE AL

(PE &R EEAE]
Ok (G0 )



PAY N

S L
MR
fiA
g
HFEFH B .
EWNS DR

ORI (G0 )

PAY N

S L
MR
fiA
g
BAEHFHHE
ERNS DR

(Z D)
A B—

6. WFIEia

(D MFgEREE

(LA, (YAMADA TETSUYA)

WALKS: - REFPLESFSRER - dEEER
WF7e& %5 - 90400374

(2) WFge s
« )

MEE &

(3) HHETFEH




