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AXFEHLIWVWEFEHERPRFCHWEEBEIIUTOEYY TH 5,

AACS: acetoacetyl-CoA synthetase

ACC: acetyl-CoA carboxylase

AICAR: aminoimidazole carboxamide ribonucleotide
AMP: adenosine monophosphate

AMPK: 5-AMP-activated protein kinase
ARC: arcuate hypothalamic nucleus

ATP: adenosine triphosphate

BSA: bovine serum albumin

¢cDNA: complementary deoxyribonucleic acid
cRNA: complementary ribonucleic acid
dCTP: deoxycytidine triphosphate

DHEA: dehydroepiandrosterone

DMEM: Dulbecco’s modified Eagle medium
dNTP: deoxynucleotide triphosphate

DTT: dithiothreitol

EDTA: ethylenediaminetetraacetic acid
FBS: fetal bovine serum

HMG-CoA: 3-hydroxy-3-methylglutaryl-CoA
HMGCR: HMG-CoA reductase

HS: horse serum

IKK-B: I-kappa B kinase-j



IRS-1: insulin receptor substrate-1

LR-b: leptin receptor-b

MCP-1: monocyte chemotactic protein-1

PAI-1: plasminogen activator inhibitor-1

PAS: periodic acid-Schiff

PBS: phosphate-buffered saline

PKC-0: protein kinase C-90

PVT: paraventricular thalamic nucleus

RNA: ribonucleic acid

RT-PCR: reverse transcription-polymerase chain reaction
SCOT: succinyl-CoA: 3-oxoacid CoA transferase
SD: Sprague-Dawley

SDS: sodium dodecyl sulfate

SSC: saline sodium citrate

(1XSSC; 150 mM NaCl, 15 mM sodium citrate)
SSPE: standard saline phosphate EDTA

STZ: streptozotocin

TNF-o: tumor necrosis factor-a

VMH: ventromedial hypothalamic nucleus

ZF: Zucker fatty
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22) v U AfFHR 2V, v+ 2B 2 Bx0BEREME 29, KBV
TABRBOFEINRESNT VWD, £, ABROEMELS SCOT &I
BaDd A N VERICREL D, FAEFOMK 2 LRILH OALR 2V
BREBEAROBEWVWEEZEZLR TVIRBBICEEIEW T & BT
DR DOARAT A AER BT T 2 MEEBEABEEICR VAT TW

7



HZENDL, ABERBEEAREEBIEARL TV I WEELPEZ XL
niz, ¥ bbb, EERNICE SCOT 2N LERXAFXF—RELTDOS
o @RAREE AACS 2N LEEaMERBLELTOY M EAARK
D2OVNFETIEEZLNRT,

AT EDBIC, Ty POFIBRICBWWTABIEOEMN,E, BR ¥ Y
BEVPBECLENETES, BEPFETLIZILEZHALAICLTWVD,
¥, Ty FOREBIIHEVWVHBICRBIS2ABEOX VX VEERE, BE
EMEREATEIE, TLTHUYRIZBALRALTHLBEGETH ., B
TIT 486, BETIEX6BEBMICBVNT, RO KREREEZRTZILEHDL
P L7z 29, A% TCIC, BEBALa L AT o — L ~ORYViIAR L A
VAT r— VAROEEERL TH D HMG-CoA reductase (HMGCR) D
EHEPERT AL 30, 9 bPORER LIV ABENFEIND
ZEiE. FECTaLr AT e — L R EDKEEEZAERTHRFICS, b &R
FIREATWDRIEERZEZ LN,

o, FiBgicBwTa L x5 e — ALK TFTA TH 5 pravastatin
(HMG-CoA reductase FREAI) K O cholestyramine (f&A A X #
BRE;, EHBEERNEEE2ALTCaLATo—LEEKETERS,) I2X
STABEIFEINLIZEBMONATNS 3L3D, I B X, 2aLRAT
H—LAEROREHEE TH D HMGCR ARABEOLHET THFHEINL B Z
EHLHEINTWVDE 3, ZThboZ &hrb, HBIZBWTAEREREZ N
THX P UBRBAREII VAT e —LERKRKBICEEL TS R
BnEZONT,

IO, AACS B b ETH L7 & FEEEE & acetoacetyl-
CoA & L THEMIL L., Z ® acetoacetyl-CoA IXIREEGROEH L 25
AREEIBWVWEEZEIONDIZLENL, FRBRUAOHDOIEEGRK OEA

8



BB TOABBORBNEBAT I L RERKIBTLZ X M ho4k
HHNEEZHOIPIZTHILTEHETHDEE 2D, LorLiens, K
BEEOFBUATOERNREEITIAONLELEEZRVORBERTH 5,
ZTDlD, KEBERE2FI VA 7H, EEOLVIVIZMA TEBTF LV
THRHTH2HICHHEEIZLB WV T, pravastatin I & O cholestyramine
ERMUEABERICEVABEZZFEIEEI y FOFBL OB/
¢cDNA 247570 —%2HWv, KBERD cDNA 2/ nu—=v71L7T, &
BRERZRELE D, TRNCLVABITFOBLGF LIV TOBKTN
ALY, AEBEFOECFRIAZBFNLELZ A, FRUAIKLE
BERBHOBALEBTHIM, AEEPEAKRLR LS TCHIEREL TV
LHIZEPRHALNERS T,

¥, RFOYHEOHRFEICLY ., AACS OBETEHIEHBR O
EREETDOERBMEERKE LT 2EMAZK. BIUKTHERMERKRICR
WT V7 F U ZRBOBETERICEI YV BEEHEER %2 "7 Zucker
fatty rat TIEE AT 25 —-F T, BEHRERIC L 5 & 8 M BRI
ERF22MBALRLRsTVE, T bbb, KEMEKICRBIT D
AACS 2Nt L7z bk~ B, EMOREICLY B2 5
REENTBRIANTEY 39, AACS /7 M @EXEHmEESBEDLSAE
EREZEZDNT, BEHIZZXALF-—ERENERECHENBRICR -
TRETHY . ZORBHBTHEERFBIIREIEE WD, EE,
FEESMzELT2FAMAKTIE, LPBEEOLERIZL > TRERB AR
FEEERROTNICHEI AV R) VIBEBRMEOERSE 35, BEROBEEM
BLEIRRIEMAORBRELZNECHEOIEEREL TS, £,
FEEPBBALICEIVARBEINLIEICKRR O acetyl-CoA X7 & FEEER &
B s 8 EHMBICEIHAMEAR»LOOS P BEELTLEL T

9



W3eEZOND, RE, EHOREOHEFERICI VM P 7 b fF
ENEMT L2030, ERAFREMRRNICET 27 M ERBHIC
LbARELSEERPRIELTVWLIAEENEZLOND,

EBW, F P EBPBELEYOCEELRRBRLLRLIEARTH 2 Mix.
KEEABOOOFRARBERIIB LT, EFOZRXIAF—WXONT v
AREET>TVDHEEBZONTEBY, ZTOREHEEIELNLD Z &0
RKEMEABEICBIIEBIZLI2FA4REEEIIRELBELTNDE
AHNTND37.38) BHEEOHALY KITBITHAACS DO &K FIT.
RkE, BE, K39, ROBK, F - . RMEE., DB, #HK
TEH ORETHFIIRWZI EIHELNER>T WS, F 2.
streptozotocin (STZ)FE R IBERBET L7 v PlZBWT, AACS D
BEFEBEINNEATELIBLTE2—-FH T, SCOT DERFHEHIC
TEBEIRBOONAR o 10, BEOERKFHEICIIERAEERRESD
DRROMBEENEZ DL BMEINL TV AN 401D NI BT
222007 PUEAABREAERBICI - TRLRIERZZITTND
HEES TR EINZZ Db, MBRICBWVWT AACS 24t Lizsr by
BEOLEGCHMEDOER~DORABIESBAHIT LR, ZnbOERKE
ROMBEEEFELHERTIWEELZ Z O,

Wk, F P BEEIEFTCHEVEER SN TOVRVVHETH o 1z,
L2l Fh PP HEHYIEFEL, ZOEXEEL2PLE LE
TENFEF—RBAT LV RARCBLELTREL BT B L E, UHEDOT
FUEFIHABER, AACS ORIV EOLREEx AR Z28bYE
TEADE . VPP ERDOEEZHE T 2MRB - I AL R &
ZOHRWEOHHIIBOTCAERMNICLFAENCLEERRNFTH S A
EEREZLNRE, o T, 2HOIRXALXF-—HEORBMOYEZ HDAE

10



ERAOZRXANF—EEHIBVWTHRCEELREHZHES FRMBK,
KEARPDLDOBERFROV I T AT VCCEBEHBBEREZNA LT L
F—NRBHAFHEZITo-TVIFIRHBBERICBT D P ERALE, =X
NFEF—RERBICEFZEZLTCVWIEROBEEOHELITY 2 &
T, AR CBITOIFLLRRMBEOAEAEMNEROBAL T TR, K
BHEETIOLTCOFRR - v ORIV —= T OEPDHE
BEThdrEZOLND,

UL b2BEL, AR TEEBE THICHE RBELIHA
TOCHABEO T N RFHABERORBEFREARC Y M ki d D
ETORERBICHOIBIBFORRIIRETEELRA L =,

11



Gl

wisIjoqe)ow Apoq duo)dy Jo Aemyjeg -Sig

fatty acid glucose
I ! 2
/ cytoso acetyl-CoA carboxylase-2 . \
(ACC-2) : :
acetyl-COA ———> malonyl-CoA v v
_ acyl-CoA pyruvate
. . "' carnitin L
mitochondria vcle ~N
V acyl-CoA B-oxidation
succinate acetoacetYI'COA e acetyl-CoA
succinyl-CoA:3-
oxoacid CoA HMG-CoA
cholesterol transferase 1
3 Ql{fgﬂ_)cm acetoacetate /) fatty acid
A A
mevalonate ' . *
F' v
HMG-CoA acetoacetate citrate malonyl-CoA
’;ﬁﬂ‘gz_:se acetoacetyl-CoA 4 l acetyl-CoA
( ) synthetase (AACS) carboxylase-1
vMG-COA « acetoacetyl-COA «t——— acetyl-CoA (ACC-1)
\

blood

acetoacetate



€I

ISBJIYJUAS YV 0))-[A)9I80)II¢
VO [AUIdINS JO U0NdBdRy 7 “si

pue IseIdjsue.) yo) ploeoxo-¢

/ succinyl-CoA: 3-oxoacid CoA transferase (mitochondria)

J

\_

o) 0 succinyl-CoA succinate 0 0
H3C——C——CH; c\ , HC—C—=CHp C\
OH S—CoA
acetoacetate acetoacetyl-CoA
K— acetoacetyl-CoA synthetase (cytosol)
0 0 CoA, Mg? 0 0
| J | /
H3C C CH» C\ > HiC C CH, C\
OH \ S—CoA
acetoacetate ATP AMP+PPi acetoacetyl-CoA

~

/




B
Zy MBI PRI TS BBRERORE

1. # &

T _7ZEHrC, BEHICEEBRNOFR s RABEEDEOR
HEEDIFEINS, Bl2E, EPHICXVERECLEBHAR?L G
monocyte chemotactic protein-1 (MCP-1)S KEIZHEH - I, <«
su 7y —UNEFHMEAKRCEBL, BEXELEBEHMERBEBEERNT
%A Z &2 X o T tumor necrosis factor-a (TNF-a) X% plasminogen
activator inhibitor-1 (PAI-D)O ¥ - EA X WM 5 19, ML &
TNF-ald 4 v A2 Y vz X 5 R YA L O 2 f 3 5 8 1B o 8
PEX BERHCEBEKICIBTZAA R VEREZER T D 19,
¥/, PAI-l BREBERZMEL, MREREEET D& ORHE X
hTkY, LEBPHMICBTI2NERBED I A2 LRASEDLEEXDL
nTwa,

FEHRARRIBNTL, VT F U REDOBRME R NLVE 2
LERMEBRCH L TOZ XAV —HBELESERTH ~0O v 7T
CEMEBFTLS2ILICID, WMEROETCLI2BREC., KMMAMKT
HLERBHICBTIEBRBRLOmKB 2 EREITLEELLALTWVD
46)o

BLiCL2EHBOEEIECI M FUTRHNTREEICE-T
ThohTwad», ZOoOBARMAEBHBRIF P E~ERBESND, =
DZEML, HRTObRRAEZL I, F¥FrEIRERBILET D
Tl TAELDRIEMTHOLDEEZLZODN T W, LA2LEHE, 7
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FoERFEAsRBABE T RAXT - L LTHEBHICRIHAENS Z & 2 H
LBMMICR>TWVD 9, FIZ, MIZBWTEIIVa—ARERZRLF
—RELTHLNALTWVDD, AL LCERKBIFRE 7 Va — X 0OFH A
BHER2bhZEEFC, F P BEPIRBRIALF L LTHEBRICED
nazeddmonTtiBY, FPUORPIBEREICHESEERERERL LT
Zizbhd LoV o252,
FhrrEEEBEOI PRI T TCRXAF—HELTHAT IR
BTH<BETHD SCOTIIT & hEEBE~D CoAEBB 2 MM L, Fi
T 2FICEY, Yo hz ATPEACEBMNAIEZ EE 200 T
51213), —F  MEHETHBEL7Z AACS Ik~ @B oY A b sy
BIZFE L. 7% FEiEE % acetoacetyl-CoA (Z M4k L (Fig. 2), MU
VAP NVCHEETIENBERRSAVAT e —LEE~T P %
BRATIRIBIEBETHLIEEZONLTWS, > T, AACS i3
EERPLMONTWAHI b FY 7O SCOT 2/ L= kX —F
ARBEITRRY, BEAR~OF P ROFBAEZRTEELBERT
bdrLEZOND, EE. A iX AACS IEiER. TR, KL o
THEERBEPBALEBIIEREBE L TV LZHLNIT LTV SR,
BIIKMEIBEEZObLbOo M BEKEBMEZEL RN EHHD, ¥ &
PBCEELREEFLRIMB THL LD, AACS BN EER
HICBWTEHERZE 2H S TWVWLIAEENPNZEZLND,

ick T 5 AACS 0 BEFRBEIL., RRUAFZHVWEZHEAEOKRE
COBFEICEY, RKINKHE -#BF - fRATHRLETHRERL TCVWDZ
EBHALNERSTEY, ZOEBRAZ— 3 SCOT LIFRRY, =
VAT r—LVEROBEEHEFE TH D5 HMGCR L EHEL L T 40,

L2L, FZ2RERBITL2HPLELEEHMOPRIBIZBIT D AACS ©
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BHEFERIZ_OEREZN L CHNOBRRICERELE XL T 5 WHEH
NEZLND, ZOZ L, EZHMBEAVLTICBIT S5 AACS D&K=
FRBAZFARDIZZL I, COFEBTOBER#HEZAL»IZT H ETH
BEThrEEZLOND, 22T, MERIUAFEZHAWT, AACS D #E=
THERESMOBFTZIT> 2,

., BHEBRCIEIHASCEVEBRREORBEEABRTCHEERBTCRE
MEETWVWDIET TR, FREABRIZBVTO T I —FR A F R
FUVADHMBILEEREF ZH - TVWEY I TFAVEECRENREE T
WaHZ e, IBEMICEP2EEERZZITTWVWELEEZLNTWS 48, =
DEEEFHEERESRTFTO—2THE2LV7F UIIEHMARL D S X
NEZFANVELTHY, BEFROLL2BKRTHOLVIF UZEEKEZ N
LTCERMFRL=RI N —HEELZRT LEZLONL TV D 1950, L7 F
VEBEBKIZRERDY, BWERTET VYL LT Zucker fatty
ZF) rat P SNTW3 5152, ZFratid, V7 F U S HREEEFOA
FRIZXY, ZEEBEZNLEV I T A GREREECELLRVED,
BRITEZLI2BREEOHEMEFGHEBZZPLLELEZX ALY —HED
BLCELDVE2FOZRAAX —ANT UV ARMELTCEREZ 7T &EERE
WETNT vy b THD 525, o, BA VAV VREEZEEL TWVWS —
HFT, P I/ ra—2BEREIELLIRLALZNZ DM LATWD
5D, &bz, ZF ratomF 7 b U EBEZ, HFRIZEBWT S b o §GE
ALBBILAEEICEEINTWS YD, @ E B (Zucker lean rat)ic H
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REWEEZRT 4, BEETICHEETIE, 20 ZFrat TBWV T, K
WEBETHDETHEMNMEGE T AACS 0D EGFREEALIBL T 5 —F T,
SCOT DEBFRBRIIELEH L2V LEZHLMNICL TS 39, HIRE
WZ e, ZFrat i BT %5 AACSOBEBETFHEBIX, vIF v 7
ML CHEBBOBEMILEH# L TWwW>b acetyl-CoA carboxylase
(ACO)2 DEEFRE o 7 4 —VITEHEIL Tz 3455, HERiEE O B-
Biixr b REAEAOERE bV ELTZENDL, VLTFUTT AR
BILLD2EELY ACC-2L AACSHEXBBLTRITFT TCVWIAREELELDL
iz,

IhbonZ Xy, KRB TRONT AACSITX D7 M kFI A
DIEBCEIHHEN, PEHBRRTLEE TVWAITERESE X DRz,
ZZ T, ZFrat OB MERIC KT 2 AACSOEBRBFRELZBER L &
WL, BEWMICI2EEXDHINLEDNEEMICE2EBICHEHBEREN.
BHorhEdabETRHMNLE,
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2. RERVFE

2.1. ZERHY

8 B DHEM Zucker FORMWME T » b (fatty: falfa kO, BE¥H T v |k
(lean: +/H)E=ZH 7 AV —E X Japan) OB A L, BEOZHEH IR D
DELRSELIHEHE. RECIEEI®XLZOLERICHEL /-,

AW ERIT, EEXRREZGVEREHITEV., KEOHWEREZES T
ARERLET, BT 2MBEEEZ FHCERL. FHIHERERE/DR
W LTEREZITo I,

2.2 MHP7Aa—A@|ECHE

21> TRAELEEAIVERL-EEZRAB E L, oIV a—
AELAZOF—VICL VBRIV a— R EHBL. T RTCBAE IS La—2 L L
THIELE, PRI Va—R & vad o ¥ —P T LZERX4ET 518
BRIEKFZ, ANV FTXVEF—BDOERICEDV 72 ) —NVE 4TI )T UFYE
VOB TERNICERIEG S Y, ERLEREAEOBREZER 505nm TK
HERET DL TIT-7%0, REFI7V2—X CI-7 R bV 2 —(Wako,

Japan)Z H\ 7,

2.3 mMHPEr o EREORE

21> TREBLEBAEIVERLZLKEEZRB E Lz, 7% FEFBEOD
BEZ., 72 MEEBRZB-E Pk VBB KRBERICL VBt Fa X U EEE
WCEBRT OB BT 5 NADH &4 K & 340nm THRAEEMET 5 2 & TIT
o7, e FaXvEBOREIX, B-re Fr XU EEEEZp-& Mo ¥ o BEEEIHK
KRBERICELV 7 FEERRICER T IE, £ 75 NADH E% & 340nm
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THRHEMET AL TITo=, TNHT7 2 MEEBRE LB-E Fu X U EBRE
Ehby TR NAMEELE 7, REZI T NHEBOREIZIZY T
A b A T=fn](Sanwa Kagaku, Japan)% ., Bp-t N ¥ UEEBEROR EIZIXY

b 2+ B I=f1)(Sanwa Kagaku) % BV 7=,

2.4. In situ hybridization ¥
2.4.1. FrREBREREI A O ER

8 Wi DHEME Zucker 27 v FORBKE T v bk (fatty: fa/lfa Rk O, BEHR 5
v h(lean: H+H)DMMEBEEHH L. I AT A AT ¥ —CHBRBICHEEL =,
Z % cryostat Z V., coronal FMIZ 16um DEITAIFA4 AL, EFF
v % N poly-L-lysine (Sigma-Aldrich, USA)Ta—F5 47 LERTAF

7T R AFT TR L 7=,

2.4.2. In situ hybridization ZEIZCH WA v —7 D EM

7 v MiFE2 5 AACS KUY HMGCR, 7 v Figa»6 SCOT. 7 v Mg
Hik b ACC-1 DBEFEENENRORKRRENT T4 ~—% AT RT-PCR
WX D HIE., BEEL., pGEM-T vector (Promega, U.S.A)IcH 7 7o —=1
T Ll, 207 T AI KO SP6 %721k T7 SR % HI PR EE S (L L CE 8
HRiZ L. cDNA template Z{ER L 7=, £BEFOTS 74 v —IITRICRL
bW,

rat AACS (2020bp)

sense: 5-ATG TCC AAG CTG GCA CGG CT-3°

anti-sense: 5-TTC AGA AGT CCT GCA GCT CA-3’
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rat HMGCR (2351bp)
sense: 5-ACG GTG ACACTT ACT ATC TG-3’
anti-sense: 5-ACC ATG TGA CTT CTG ACA AG-3
rat SCOT (805bp)
sense: 5-ATG ACG CCG CAG GGAACG TT-3
anti-sense: 5-TGC ATT GCG CCG AGC ATC GT-3
rat ACC-1 (1515bp)
sense: 5-GTC CGT GTC TGA AGA CAACT-3
anti-sense: 5’-TCC TGA ACT GTT CCA GAG CT-3
Z @ ¢DNA template ® B HJESI L B L 2D HF MO EfiicH b SP6 £
721X T7 fHI% > & polymerase Z W THIMrE TH 5 FiiZmavy 37C. 30
4y (T7 polymerase DFE) 721X 60 4 (SP6 polymerase DIFPH) D F
T8 B K i % 1T\ uridine 5’-[a-35S] thiotriphosphate (PerkinElmer,
USA)TEMH L RNA 2 ZhZEhAERLE, RIEWME 37C. 156 &4 T
DNase L RIGEETHE DNATHA TSI AI FE L, =%/ — VikE
BICEOVBRET>7-, ZOKEHE 60 mM KEET Y U A, 40 mM X
BRKRET P ULICLY 60C, TRARKESVWEZRMIZEsTTAI Y K
fif 21T\ 200bp DK & D RNA Z{ER L 7,

N Iolf Lo EBHDES
X(min) =175 1o <1 Lf A BES

& L7z cRNA probe BiRIZIREL v FLv—a vy ¥ —THFESRY

MEL., UEOERIZH W,
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2.4.3. In situ hybridization ¥ % 7z AACS, SCOT, HMGCR Rt ACC-1
BEFORMERICBITZ2REASHAORDN

24 1. CTHER L - FHEEREMRO R 2108 & LT 4% formaldehyde
solution T 15 7y M E F L. 1 mg/m] proteinase K (Sigma-Aldrich) solution
T 10 77 RM{E L% . acetylation buffer (10 mM triethanolamine.0.15 M NaCl,
3 mM HCIl, 0.03 M acetic anhydride) L ¥ % 10 H@E{T>o CT7&F kL.,
B . BKWMEEZ1T -7, Z DO % hybridization buffer (4 X SSC., 20
mM dextran sulfate solution, 50% formamide, 2.5 X Denhardt’s solution,
5 mM EDTA.20 mM DTT. 0.5 mg/ml tRNA,0.1 mg/ml salmon sperm DNA)
T 55°C. 1 K¢ prehybridization L7z, & D%, ¥ 7= 72 hybridization buffer
WCET @ » FABL L 7~ uridine 5’-[a—35S] thiotriphosphate (PerkinElmer)
THEM L7z AACS, SCOT, HMGCR Kk ' ACC-1 &5+ ® cRNA probe %,
HHEMED 1.0X 107 cpm/ml 12725 X 52 x. 55°C T hybridization % 1T
o7z, 17 BEfEIt%, 81 % 2XSSC T 4 [E wash L. 40pg/ml RNaseA
(Sigma-Alderich) solution {Z 37°C. 30 4R & ¥ 7% . HE 2XSSC50%
formamide T 2 [B wash L7z, Z Ok % BIOMAX MS Film (Eastman
Kodak, U.S.A)IZ 10 ERIBEX S ETT 4 V2 %BBLE, EHICIALD
) 1% autoradiography emulsion (Eastman Kodak) % A )7z dipping #iZ
& % microautoradiography 1T\, 3 BEBE N I v B EFRE L THRILL
7% . 0.1 % cresyl violet (CHROMA-GESELLSCHAFT, Germany)¥: %
THMRE L, MRBEEIT- T,

2.5. MLE
ETOT— X ITEY +ERFEZ(means = SEM)E L TERLTE, FHHE
OBEBEBREIZIL Student’s tBEZ HWI-,
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3. £ 8

3.1. Zucker lean rat D RER G F 217 5 AACS mRNA O ¥ B 434

Zucker lean rat D ER GV ZER LU | in situ hybridization ¥ %
AWT, AACS DEBEREFRESAOBFTZIToT2, TORE. AACS
BEEFIIEBRLALCSKMEE. BF. BRTHICESVTHRI EERL
TWi, Bilz, BHEKETHIZBWTIE, AACS T+ 8. BEANA K
(ventromedial hypothalamic nucleus: VMH) & U8 & R ¥ (arcuate
hypothalamic nucleus: ARC)TH < EHR L TV 5Z EMRHFZITHL H»
72 > 72 (Fig. 3a), £72, BHREWVWI LIC, RROAF TREBRIHF L
EEZODNTWEAOEKREHIZE W TS AACSERETFARRATWICHE
LTWBZERBELNKZR -7 (Fig. 3a), HiIZ, FWMERAIHTLTH
% paraventricular thalamic nucleus (PVT)O #H CHRENICH B H
LTW7(Fig. 3a), ZTHHDOWVWTHOEKIZE N TEH., AACS ERET
I Nissl e CEHC L EFI2MBICBEL T2 Z L6 AACS TR
MBIZCEBE LTS LEZLbNE, £, AACSOEGTREERS M %,
S hraryFITRHTY M 22X VX —ELER~LEL SCOT, =
VAT R —VEROEEKRKZETH S HMGCR, K CHE LA R o & #
BRETHD ACC-1OERTFLHBELLE, TOME., AACSOEEFH
Bofid, RROLER TR HEB L Tk SCOT (Fig. 3b)%° ACC-1
(Fig. )0 BETERELEITIHAOMN IR L2 —F T, E-MNMEEAILOR
ENRR OS5 HMGCR O BIZFHEBA LM & FHEL L T (Fig. 3¢), ¥
7. SCOT BiETOMETWICKIT 52 RBIT AACS L HBEL TEW L

NN TUEH IR - 2 (Fig. 3b),
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3.2. Zy PMICTBITS AACSORMBFREACHTIRCHERROEE
RiIZ, 7y PMICBIT D AACS DEBEGCFRBEICHT 2 BEHIERO
EBREIBRFAT LI, BEHEEHLZ R ZFrat O ER D 2 A
T .in situ hybridization#EIZ X WV BB FEE 7 TdH 5 Zucker lean rat
GEEB)ICBITS AACSOBRTFRB BB L &,

BHEBL ZF rat DA BT XA — ¥ — % Table 1 IZ7R L7z, ZF rat
ODHEBETEEHIVLVEEFCES . EBLEEL T (Table 1), £ 7=,
me s b EREDZ ZFrat TERMBZ R LED, LF 7 a— XA BET
EFREEZRLEZ, R, EEBEROBCFRBEICEMRICMH S £ 2
BN ER_L A, ZFrat KB 5 AACS O BB TH BT, PVT
HBTEEFHLEBRLTHARBIC LA L T (Fig. 4a and 6a), KK
RECZBWTRAEREHIR D b2 o 2 (Fig. 6a), M REIZ,
WK FTHM@EK DO VMHE FARCIZB W TIX ZFrat TR A BEHE AL L T
V7= (Fig. 4a and Fig. 6a), — % ., SCOT O & & FFH B3 ZF rat T PVT
ERTOLDLTNITHA L TS, VMH RO ARC SEIRIZ B W T
AEREBIIRD 57 h o= (Fig. 4b and Fig. 6b), £7%. HMGCR
(Fig. 5a and Fig. 7a) X " ACC-1 (Fig. 5b and Fig. 7b) D &z F ¥ Bl

MBEBMTHWITNORKEBERICEVWTLAEREZHIRD LN o T,
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(a) AACS (b) SCOT
posterior bt posterior
h.t. +

anterior .
anterior

(c) HMGCR (d) ACC-1

posterior posterior

anterior anterior

Fig. 3 Expression profiles of AACS and other enzyme mRNAs in coronal sections of
Zucker lean rat brain

Coronal sections of anterior (lower panels) and posterior (upper panels) part of the
cerebrum were prepared from adult male Zucker lean rats (8 weeks old). These sections
were examined by in situ hybridization with a »S-labeled AACS (a), SCOT (b),
HMGCR (c) and ACC-1 (d) cRNA probes. Scale bar indicates 5.0 mm. The
abbreviations are listed below.

c.c.: cerebral cortex; h.c.: hippocampus; t.1.: thalamus; h.t.: hypothalamus; PVT:
paraventricular thalamic nucleus; 3V: third ventricle; VMH: ventromedial hypothalamic
nucleus; ARC: arcuate hypothalamic nucleus.
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Table 1 Body weight, plasma glucose, and plasma ketone body levels of Zucker lean

and fatty rats

lean (+/1) fatty (fa/fa)
Body weight (g) 211.8 + 86 278.1 =+ 12.5*%
Plasma Glucose (mg/d/) 1403 +£ 190 1525 +£ 234
Plasma Ketone body: total (umol//) 365.1 =+ 49.6 176.5 + 55.1%**
Plasma Ketone body: acetoacetate (umol/7) 2049 <+ 358 63.3 + 16.6***

Values represent the means + SEM (n = 6)

littermates.

25

* p <0.05; *** p < 0.001 compared with lean



(a) AACS 2
Thalamus |%'¢73;

Hypo
thalamus |,

(b) SCOT .
Thalamus [-*

Hypo [
thalamus |

Fig. 4 Representative emulsions of sections hybridized to 33S-labeled probes for
AACS and SCOT mRNAs in the thalamus and hypothalamus of genetically obese
Zucker rats or their lean littermates

Coronal sections from adult male Zucker fatty rats (right panels) and their lean
litermates (left panels) were examined by in situ hybridization with 3°S-labeled AACS
(a) and SCOT (b) cRNA probes. These were dipped in liquid emulsion and stained with
cresyl violet after 3 weeks of exposure. Scale bar indicates 50 um. The abbreviations
are listed below.

BF: bright field; DF: dark field; PVT: paraventricular thalamic nucleus; 3 V: third
ventricle; VMH: ventromedial hypothalamic nucleus; ARC: arcuate hypothalamic
nucleus.
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DF

(a) HMGCR
Thalamus |;"$% o

Hypo : NP )

thalamus |00

(b) ACC-1
Thalamus %" :

thalamus |} . il

Fig. 5 Representative emulsions of sections hybridized to 35S-labeled probes for
HMGCR and ACC-1 mRNAs in the thalamus and hypothalamus of genetically
obese Zucker rats or their lean littermates

Coronal sections from adult male Zucker fatty rats (right panels) and their lean
littermates (left panels) were examined by in situ hybridization with 33S-labeled
HMGCR (a) and ACC-1 (b) cRNA probes. These were dipped in liquid emulsion and
stained with cresyl violet after 3 weeks of exposure. Scale bar indicates 50 um. The
abbreviations are listed below.

BF: bright field; DF: dark field; PVT: paraventricular thalamic nucleus; 3V: third
ventricle; VMH: ventromedial hypothalamic nucleus; ARC: arcuate hypothalamic
nucleus.
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Fig. 6 AACS and SCOT mRNA levels in the cerebral cortex, thalamus and

hypothalamus of genetically obese Zucker rats
Quantitative analysis of the radioreactivity of AACS (a) and SCOT (b) cRNA

probes is shown in upper panels. The data are expressed as silver grain-
numbers per cell. Each bar represents the means = SEM. Lower panels show
microscopic views of the PVT, the VMH, the ARC and the cerebral cortex of
Zucker fatty (right) and lean (left) rats. Filled arrows indicate neural-like cells.
Scale bar indicates 50 pum. ***p < 0.001 compared with lean littermates.
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Fig. 7 HMGCR and ACC-1 mRNA levels in the cerebral cortex, thalamus
and hypothalamus of genetically obese Zucker rats

Quantitative analysis of the radioreactivity of HMGCR (a) and ACC-1 (b)
cRNA probes is shown in upper panels. The data are expressed as silver grain-
numbers per cell. Each bar represents the means &= SEM. Lower panels show
microscopic views of the PVT, the VMH, the ARC and the cerebral cortex of
Zucker fatty (right) and lean (left) rats. Filled arrows indicate neural-like cells.

Scale bar indicates 50 pum.
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4., B

AEOEBRERLIV., VI FURBFKOBCFEFEZIVERHED
FE %R 3 ZF rat ® ARC R U' VMH 2 8\ T, AACS O &5 F %K BB
WP+ 25—KFHT, SCOT DEEFRERBRIIZLEB LRV EAALNER
o2k, ZRrat V7 F VR ABKBBEFDBG6EFEBRDOT T =BV MY
VANEIRBUVRABERERBBEBIoTBY, FORKR. 269 FEHOT
SUBBINEI UL TR UNEEBBRL, RBERPLDOV T TN
CENEFCEbLLRVWED, BEEMLE AL F—HEORADIZ X
DZRAF—NT U ARHEHREL TIEHmERT 5253, COLRFEREZE
B, VIFUOEZEREOPTTHLI I I NVGEREAET D UL T T 3 — A
A 5% 75 fk (leptin receptor-b: LR-b)IZH K FTHER TCH < EH L TV 5D
iDL, BRIV —HEOHIBAEE L L TF OB RER T
ZOEBICHD LRD 2N LTIEAZRTLEEZLNR TN D 5859,
AACS D EEF 2 ARC 72 502 VMH O IR W T BH L.
MOBGEHEEBICIVEESENRBEAFELZT T CVEZ L,
TOEBKTIE AACS 2 L7es M EFIARBER LT F v 7 F i
FOHBEEZ T TR EEZOND, £, SCOT WHERKIZ LD
ERBOLNR o o FRREORKFAH CIET I b END
DEIXNVXE—EETERLS, AACS 2N LTCARESN-EAEBESEDE
PEEGETHAREERIEZELLOND,

¥ AACS O EEBEFRBEN ZFrat ® PVTIZB W THEMT 5 —F T,
SCOT OEBFHEBEIBAOTHZEbHALMLIC R T, PVT T, MF
BEOBVETOLIE MBICELTWVWS, MEMKETOABEEY
B, Wi /mTH5FEMOLEPORIREINDZZ ERMONTEY ., K
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FHEPIZEIOLFLERDZLBERETIOLIZ S M EREBR L
hbt+HDESENTWD 60, 72, VIFIF U T T ALDOREREZFD
LRDBIFLAEREBE LTV ARNZI ENG D HEDODZOFEKIZE W T
XL FF Tl R, SRR EOBROLP A OMEREIKRICA DR
HWORMERTF N AACSHTNZ SCOT D BETREALZFAEST L. PVT sHIK
CRBITO2AEEEDESRERPZRAXT—EELADOTRERICHT D57 b
VHEFRICEEEEIZTVWAIANEENE LN D,

¥ 72, Bhatnagar HiIC &V PVT O % MEROWBEIBRLE, hE
MM XV X —HEORADZES ZLBREINTND 62, X 5T,
PVT CIRBRRTHOE~x OFEEH» D ORLEMHE 6L | amygdala 72
F~O@RERLUEBBEREET LI LD 60, MBLEKTHREBLEZE
WOHILEFEFRXLSZ XAV —OHANEBHOFEREKEE L. KIKIKER
~EfER, DBROBREZFAHT T OIHELZE I LEZ O TV D 64,
COXIRPRWERFHOBERPERT 2EM T, BHITLY AACS @
BETRENERZFAG T I2H0RTHER L IBHLEHE2 LTV
5ZEhb. BEICED27 P oREBEE L TCORNAOEBMN., PR
ERHMOBBRRBENTIEABREEMEOERORE 25 &R L,
HEZRORMEEBROFERIZLITREELZEZLOND,

SO MEPLERSNLIABEEHDELLT, 23V AT -1
REZDODEORBME THLL=a—nRATeAf REEREZLND, =
a—n A7 FOEMRELT, FPRLE. A@ECEDL>TW
DEVIMENDH D 6566, ko T, ZhbD=a—maRXA7TrAf KD
RABTr boEnb AACS 2N LTARINSIRBREKICE > THian T
B, AR -EHERTHOMELE®ZCLIRMEDHOREEORRE & 2
STWAHAIEEREBELONS, £, EHEFIZIT AACS PHEIKFED
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REBEZITDH—F, HMGCR CREERRO LA, TDOZ
Enb, AACS 2 L CiEME L2 b ER, TORMEH TH S
AR UBNPOEDAL Y TV EEZ N RIRBEMICH N > T
WAHATEEBZ X LN D,

IO XHIZ, AACS BHEEHEBICIVFBEARKRIC Y THEHERR
HMAREBEZ T TV EDHALNIR,TZ, T0OZ i, AACS %
AL P ERBERBEIEABRRSZLEBR TIMBR T LIZHMI L
f@EzZ T2 LRBLTVNS, FZCRETIT., KEMAKICRIT S
REE T IZLICLE,
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®—
BRHBOF P EFACHTIBKRETVTF o TP

1. 5

FE—EIZBWT, AACS DEBFREENLVIF UV I FARELICE
PEGHEOEBCBVWTHETHER CTHEN BRI T2 L8H 5
MmMERol, ThiICMA, BBEEEOLUROMEN L., KT HAENKE®R
CEBWIREHRZERIEZ2ZLICL2AEMEERIIC AACS 0 #&
BFREBEAPERL, —F TV F Uo7 FAREI XD BN
WIEBADTHZERHALNERSoTWNS 3, ZOLHIZ, AACS TR
WCTRAPEHTHRET TR, BHEzsIEREIITHEEOBEWVWIZ L -
THLEENERLZ LG, AACS ¢ ERWICE 2V —RFOE
ERZOHELOMICIEVHEBERI 2 Z LB TFRIND,

Flo, AL AACS BERFARBHGHEZEFOERHROLHF L V> HA
HMBCBVWTOBRERAL TSI ZLEZHERBLTIVDIERERT — %) BN
MBEIT 7N a AR BERENR 2 EERNICRYVALEET 5T XX
—HEHEB THLL, L2L, BREBEREINERIT DI IV XL
F-RORFBRENEL, HEBN~ORFTHLRIBELEHREOH KRN Z
NIZERT LA 2) VEREIERES LD Z XA TWND, £
ODHFE LTI, SERFEHE % H D acyl-CoA X diacylglycerol & o
EERBEDOHMABENICE T 5HMIT L% I-kappa B kinase-
B (IKK-B). protein kinase C-6 (PKC-0)&t \WofzkY v - ALt =V
¥+ —FoFEHE{k. # L T insulin receptor substrate-1 (IRS-1) ® ¥
YR EDY) VBIEBRETOND 6768 , 26D b, BHRE
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NICEIBERBEDORHEIC, YHETEELRHLTELEE
BEROBARIEBEESFBZ T TR, BEBEFELTI2HAMA
BBV THLTY P ARAREEBERTIAREERSEZDNTE,

EHiz, VIFUERKRTHERNIILELLE ZIZERKRHG DO 5-AMP-
activated protein kinase (AMPRK)MBiEMH LI b —F . R EM KR
CEVZOFEENIMBI SN2 LA BEINTEY 69, BEMHO X
NWE—RBCERKRTENPLOOPBEHRKROMB L 7TV EERBZ
EHoTWS, E—BICRLEIII., VIF Uy 7T ARET LD
BIKTHICHITD AACS DBEFLHBFEROREBELB LR LI L2
b, HARAMAKRICEVW T b rERBEIEBE NV TF T
TR LVEEBYZTIAREERSE XD,

ZIT, AETCHERIRMBCLZ2BEERIHRMAKZO S, b B H
CRIETEEBZ P KA ABREORCFRALHBERN TH5Z LITLD
BREtL 7=,
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2. RERVFH &

2.1. ZREY

8 Wiy DHEME Zucker RDOEHE F v b (fatty: falfA)R O, EERT v b
(lean: +/t) & = 7 A% — X (Japan) 6, 4 @ # DM Sprague-Dawley
SD)%R 7 v b2 HERERGW(Japan) P HBA L, BEMICHEILEZDLO
ZORKEL3IHM, BRI S €0 bERICHL 2,

AEMERIT., EERRFZDVERBHCEN, AFZ0BYEREZEBELT
ARBEB/ELLET. BT 2 mMERBE T LICEE L. EHRBWEER/NR
WL TERZITo -,

2.2. 7y b~ORBMRAT

4 BEoEH SD 9 v M2 —H#@RB I E%. BFRMF, RA{tYD
47.5%, B H'E 23.6%, f5'HE 5.3%, Oriental Yeast, Japan)BEH#t & & f5hf
& (F2HFD2; Ak 7.5%, EEHE 24.5%, IEHE 60.0%, Oriental Yeast)#&

BB IZoriT, BEHERTT6HEMEAT LT,

23 M ra—2AREFRICLTRY P EREONE

22> THAELZMEE, KU 8 BEDOHEM Zucker ROIEMHE T v b
(fatty: fa/faf CWZEHEER T v b(ean: +/H XV ERL-mMEERAEE L,
M7 ra—2BEFRCHFRT P ERECREFEITIE —EICTH
LI FECET S,
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2.4. M#» b ® RNA il

221 - THEBELZMEME, BLO 8 BN Zucker 27 v b DB
B Z v b (fatty: falfa) ¥ ICEER T v b (leant+/+) XV, EF®%BOBE
EHERE L2, 2O 0MEERY P REVTFAF—IZXVFREDS
A4 X L7-%. ISOGEN (Nippon gene, Japan)% T total RNA Z#itH L

7",
—o

2.6. C2C12 MEOHEAMB~DOI{LBER, RGBS Vva—X, VTFURM
¥ 2 RNA #ii i

C2C12 v v A EMI(RIKEN Cell Bank, Japan) % 10% fetal bovine
serum (FBS, Invitrogen, U.S.A)Z &ML 7 4.5 mg/ml ® 7 v a— R & &
Dulbecco’s modified Eagle’s medium (DMEM, Invitrogen)# . 5% CO3 fF7E
T3TCTHRELL, HBHE48RHE. LB EHIIEMEZ 2% horse serum
(HS, Invitrogen) # &t DMEM {2 XZ# L CH{kFEE2IT-7=, TDOH% TH
&' ATV, B ad 1% BSA (Sigma-Aldrich, U.S.A)¥ N i i DMEM
B C 2 BpEE &%, /L2 — XA (Wako) ¥ 721 human recombinant leptin
protein (Santa Cruz Biotechnology, U.S.A)AZ ALH L, 24 BRI HEZ I

RNeasy Plant Mini Kit (Qiagen, U.S.A.) % A\ T total RNA 2 i} L 7=,

2.6. PAS %65,

25.0FHETHERE L C2C12 kg% 15% K<Y v/ PBSE®IKT 20 %4
BHEL., ZEAKT3HoX2EEEL, 1%8E 3 VERBRIEKR (Wako)T 10 57
ik U7, REKTHE%. Schiff A (Nacalai tesque, Japan) T 10 %4
MRS S8, HEEEAK (Wako) T2 X3EWEH L, HEKT3 o X3 H
DEHLEZTW, BEMETFELZRE LT,
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2.7. Oil red O %t 2

2.5.DFIETHE L C2C12 Mila%x 16% K<Y »/ PBSEKRT 20 4
EHEL.ZKEKT30F.60% isopropanol T 145 ¥E#H L.oilred O % (0.18%
oil red O (Sigma-Aldlich) / 60% isopropanol) (22}, 37CT 10 51 ~
FaX—=hrL7, D%, 60% isopropanol T24, BE KT3I H&kE L
BICHAMEEE LR LT,

2.8. Northern blot analysis
2.8.1. Northern blot analysis iZH V3% 7 u — 7 DN
< 7 XA 5 mouse AACS K (X mouse SCOT, 7 » hfFlg2» & rat AACS,
7 v ML rat SCOT OEBFZENENOHAEANT T A v —2HWT
RT-PCRIZ &L v EiE, BEEL . pGEM-T vector (Promega)iZ ¥ 7 7 o —=
Z'L. ¢cDNA template #{E® L 7%=, Fv VOKXBEFOTSIT A v —IidHE—
BEO242 B L bDZ2, ~VADEBBEFOTIA =X TRIITL
bDz W,
mouse AACS (2065bp)
sense: 5-TCC GCA ACC ATG TCC AAG CT-¥
anti-sense: 5-ATC ACA TGC ACA GCT GGA TG-%
mouse SCOT (1574bp)
sense: 5-CGA AGA TGG CGG CTC TCA AA-3

anti-sense: 5'-GAT GCT TCA AGT TGA AAT CT-3’
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2.8.2. Northern blot analysis iZ XL 3 FRBEFREAOKRE

2.4., 2.5. DFETH O N7 total RNA (2.4.: 30 pg, 2.5.: 10 ug) & &= /b A
TIFEMET T —270(1%E AN TCEKKEI L7, 5B L7 RNA % 20
XS8SC (1XSSC = 0.15M NaCl / 0.015M sodium citrate)® overnight T
Hybond N* (GE Healthcare Bioscience, UK.) IZ8E L., UVEBHIC L 3
ElbE L7ctk, 612 80°CT 2 BRI ELBREE L. blotting IEEZER L 7,
Z0OH%, NATIVEFALE—Ta Ny 77— (5XSSPE, 20mM sodium
dextran sulfate, 50% formamide. 0.1mg/ml salmon sperm DNA., 5 X
Denhardt’s solution)® T 42°C, 4 BT L NA TV ¥4 ¥ —va v Lz,
TDOB, Bl nnA TV EFALE—Ya Ny 77 —iZal32P]-dCTP
(PerkinElmer, U.SA)TE#H L - HHERETFD cDNA 7 —7 %1 2 .42°C
TNAT YV A=V a v &fToTe, 18EHE. BE%E 2XSSC / 0.1% SDS
FEET 5 M 3 EBEEFL., EiZ 0.25XSSC/0.1% SDS # 65C T 30 %
M 2EIEE LZ. ZOREZ A A=Y 77— M2 18 R EX % . Typhoon

9410 (GE Healthcare Bioscience) % AV THEWT L 7=,

2.9. W0

ETOT— X FEY +ERFZE(means + SEM)E LTEFRLE, EBHE
DEBEREIZIL Student’s t B EZH W=,
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3. BR

3.1. 5y NEBBICHIT 5 AACSORBIRRICHT 2 RELIERE &
REEERORLIEE

EEARZ 6 A ERIEZRAMMEIER Z » b (High fat diet-fed
rat: HFD rat)& . BE%E® 5 v b (Zucker fatty rat: ZF rat)? 2 &
DELZIEHBETNVEHERANCT, BEEGFIIBI L MR ARER
DEEBFRACHTIEBOEE LR L, TORKR. HFD rat T
HEFERZEXAEHEERLC ORI L — A BEDN 16. 7% M L .
MHy#Hsr b FRBELHN6/FEML TW(Table 2), ZDE XDFK
BIzBITH AACS DEGETFRERICBAEREHLRDONR Do 2N
(Fig. 8a)., SCOT 0 B F+REBEIIFECH A L Tz (Fig. 8b), — K,
ZF rat O /X T A — Z L8 H B (Zucker lean rat) & L L Tl H 7
VA — ARECIFEASRLS, MPHRT P OERER 51.7%BA L T
Wiz (Table 2), TD L EXDOFHEHBICEB T 5 AACSOBEFRBAIEE
WWHA LTV (Fig. 8¢).SCOT 0 EEZFRRICIIAERZRLZHITIRD

b7 s o 72 (Fig. 8d),

3.2. BEMBLAOMCLE-GHAMBMBICEITS AACSOREBEFREEICH
TEOERE NVa—-—ROEBOER
e rrva—2REREENR25 2727y NTHEHEFIZHEML TV
7z (Table 2), Z ® Z & 5 HFD rat & ZF rat D B H BT 5 AACS
P SCOT PEEGFRENEZ—VOBEVEIBRERTO I Vva—2ABEIC X
LA EeENRH DL, 22T, vUAGFEMBETH D C2C12 IC 7 v =
—RAEFNBFTHLICLY, BEHGMBIZEBT S b ERIRCH T
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ZERBREOEEIBRITLE, 9. C2C12 Ml LV a— X & 4L
BLZE o7 )a—FryROBHOHMBA~DOEREZ PAS B4 NiZ
oil red O BIZLVREFLEZ, TORBRE, ZOoBEKEREBIZBWVW TS
Ja—4F U B RCEEPERIT C2C12 M TR 5 i h - 7= (Fig.
9), Kiz. C2C12 MRICB T A7y b v ERABEFOERTFRBICH T
ZBEEBERBOEEBEIRHF LAE, AACS OEGEFREBRHINILL 2
C2C12 MIBIZBWVWTHEED I Vv a— RLBEBTH A LR, KoM
fiZBWTIX EH L7(Fig. 10a), *BHIZ, SCOTOEBFITONT

X7 a—RMBICLAEEBIRD LN o = (Fig. 10b),

3.3. HMRIZBIZ 7 M BB IHTIVIFUroRE

ZF rat BT oMF 7N a—Z2RECTEFTHLLEBRL THELRE
LIZR D bR > 722 (Table 2), AACS DEEBFHRBEAIAEICHD
LTW7(Fig. 8¢c), ZF rat IV 7 F U IE&EMHEZ R L TWB Z &0 b
0, BERHICEITS AACS ODBBFREEANVLZF VT T ALY E
CHIEZZ T TV LIWMEEREB LN, £2 T, C2C12 LV~
FreLBE L, AACSOBRFRERALZMIT LI, TOKE. AACS D&
BFEIAIVIFUREKEFNICABICLER L (Fig. 11a), SEHIZ,
SCOT DEBFREBRICIFERLEBIIRD 57 o - (Fig. 11b),
oo RO C2CI1IZHMBTIHEVWTNOBRICLRABIIZHIZD b
R ole(RBET — #),
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Table 2 Body weight and blood parameters of two types of obese rats

Diet-induced obese rat Zucker rat
normal diet high-fat diet lean (+/+) fatty (fa/fa)
Body weight
© 597.6 + 39 631.9 +27 211.8+ 86 278.1 £ 13*
Plasmaglucose | 0054037 | 1547413% | 1403219 1525423
(mg/dl)
Plasma total
ketone body 217.8+30 1308 &+ 410*** 365.1£50 176.5 £ 67**
(pumol/1)

*p<0.05,** p<0.01, and *** p <0.001 compared with the ND or lean littermates.
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Diet-induced obesity

(a) AACS (b) SCOT
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150 150
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* %
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% of normal diet fed-rats
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ND HFD ND HFD
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(c) AACS (d) SCOT
_ 200 _ 200
§ 8150 8§ & 150
a2 g 2 £
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€ < 50 * £ o 50
g 5
3 3

0 0
lean fatty lean fatty

Fig. 8 Expression of AACS and SCOT mRNA in soleus muscles of high
fat diet-fed rats and obese Zucker rats

Total RNAs were prepared from soleus muscles of high fat diet-fed rats (a,
b) and obese Zucker rats (c, d), and subjected to Northern blot analysis with
AACS (a, ¢) and SCOT (b, d) cDNA probes. ND, HFD, fatty and lean
indicate normal diet-fed rats, high fat diet-fed rats, obese Zucker rats and
their lean littermates, respectively. Each bar represents the means = SEM
(0=3). * p<0.05; ** p <0.01 compared with the ND or lean littermates.
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PAS stained Qil red O stained

A PR R

Control

(b)

Glucose

Fig. 9 Effect of glucose treatment on glycogen and lipid accumulation in
C2C12 cells

C2C12 myoblast cells were maintained in differentiation medium for 2 days
and treated with glucose (b, d) for 6 days. Glycogen was stained with periodic

acid-Schiff reagent (a, b) and lipid droplets were stained with oil red O (c, d).
Scale bar = 40 um.
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AACS mRNA expression level

SCOT mRNA expression level

AACS
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Undifferentiated myoblast Differentiated cells

Fig. 10 Effect of glucose on gene expression levels of AACS and SCOT in
C2C12 cells

C2C12 cells were induced (left panels) or not induced (right panels), then
treated with glucose. After 6 days, total RNAs were isolated from each cells,
and subjected to Northern blot analysis for AACS (a) and SCOT (b). Each bar
represents the means = SEM (n=3). * p < 0.05; ** p <0.01 compared with the
+0mM glucose-treated cells.
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Fig. 11 Effect of leptin treatment on AACS and SCOT mRNA expression levels
in mouse differentiated C2C12 cell line

C2C12 cells maintained in differentiation medium for 10 days, and treated with
leptin protein (10, 100, 1000 ng/ml). After 24 hour total RNAs were isolated, and
subjected to Northern blot analysis for AACS (a) and SCOT (b). Each bar
represents the means = SEM (n = 3). *** p <0.001 compared with 0 ng/ml leptin.
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4. B8

BEHMEIERT Yy PClEMLT A — R BEEIEMNCERE L, LB S
FrBEREFIRESCEFLTIWVWE, ZO0LX0RFEHEAKICBIT S
AACS DEBEBETFTRBECIIAELREHEIRD O o . SCOT 0 &
GFEBAIARECRAILTCVE, ZhbofREro, BEEEBKBICR
TAEBRBETOTr P BRHBAICOWTIZIATPEEAERORMA O ANEKT
L. 7 b BEORXAF—~DFA LV, BEEZFLE LMo
REOHEHENPBEEINTVWIAEERTRBRIRE, ZOFKG TOF
ABETLEY brrEid, Ryt 2 &dkic, REEERRIC
AACS DBEFRERBENPLREL., F P EPLOBEARBITEL T
HIERHALNLR>TVLIETHBHMER WEZFLELAELZRXLF
—EBMABCHEEER~CHAINDITEENEZ LN,

EHiz, BRERBCBIZ7F M GAAZRNTEED, =72
BFEMB TH S C2CI2HMBIZ IV a —RZLB L L E0O AACSE W
2 SCOT DB FRALZBRFTLE, ZOBEERETIZ, FLa—2x
L7V a—F U BOEMERCEBOERERBD OG- 2
ZENH[Fig. 9, MEANOZRIAXF —EHAOLETEE TRV &
EAbND, TDEE, AACS OEGFRARIRSMLEB I LR T
5—hFT, kLTI LE, xtBHIC, SCOT @ #EizF %
RILbo00MREBRTOLAEREHEIR DO, a3 —R(Z
K57 P ERARBICR T S in vitro DRI BT 5 EE L HFD rat
TROLNTEHbDE B Lol X, HHRMBOSILDORE T
LB RARDIZ NN THEIEEZOLNS, £7-. SCOT
DEBIZINTNORIBNWTOREREHERDON RN -T2 &
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MH, Fh RO I A - LTCOEEBIHMBO oLREICED
EF SNV a— AL OBXRBEORELZZT IS WILEREZLND,
T, BREMEEREBRT vy POBBHICE TS AACS 0BG THRBEILLEH
WPl iE, ROERODELEEEHMABICT 2 71 a—
ZAOMKTHIEBIZIVHEZRINETEREE, 7 ra—RUANADORF
CEDDRBAMEFLZT TVIFAREREZLOND, E-oT., SHIZE
HEOSEREICLIVIEHEZETIEEE/ACR. EEOERBER
L. AACS DB FRA~FEIHLITREELD I, EERRZDOH
MCTIEENALRBOONIBELE TIEBRERELR PO TEHARZW
neE XM,

—F ., BEAHAINLE L THAIVIFUOZHEERFICIVIERS %
AT EEEE®BT v F T, BKBmbONTWD ZFrat D N5 2 —
g—LRFBIC, MPI7NVa—2AREZIEEETHY. P 7~ R
BEIIKEThoTz, Z0LEx, BHEFBIZEBIT S AACS 0 & FRHBIX
FECHALTWEDR, SCOT DEBFRBACIABRRLEHEIRD L
nNihhot, ¥/, VFFridmfbl7z C2C12 MRz BT 5 AACS
PEBETEREYEFRI®EZ 5T, SCOT 0B EFREBRIIX L TIIE
BErExRhol, ZhbDZ X, VIFF Uriafmimickil 5 AACS
EENEN LS P AR T O LETEERRF THS I L %
TRLTWD, VIYF IR BBHICEBT SENBREE{LOEZE 2R G #H K
FTThHRIZZER LML TWVWE T, F o FIEIIFaRFITRHNT
JEFBOB-BILPOLECELEAEINDZENL, VIFF UITLY BB
BieRnwETLLHMBNOS PGBV ERTLZEEZLND, T b
CHEOBRIERITS TV R 2EFIEREIL, EERKBELEL,
Blzid, BEELRERFBE CIIEEINMABELRZVREL 20 B
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BORBLILET D2 LICLV M ARBRIAKL, ¥ b7 ¥V F—
VARBIZRVERAEBEIIEE T I ENAMONA TS 9, o
T, VIFUrEFBEBICEBVWTZXAFX —HEL T TixR< ., AACS
ENLETS P EPLORE~OBAARLEET LI LT, BIHE
BILCHEVERLES P ROEEBEZREREL, SEBAREREICEIAM
PRI L2BFER P EBEOEMIIAE L TWDAEENTRE I
7

TDOEHIT, AACS 2 L PR ARKEERHEE®ICL S
EEiCE., VIFUrUIFIARBERLTV DI R EDbhE, 22T
KETIE, ToRRMEETRFATLIZ LI LE,
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E-E
VIF UV TIFNITEBERTEO b &5 A O H

1. # 8

E—FE, F_EORKRR LD, AACS BE®. BV 7yF v 7
DEREZI-THRNZEBEZIDIILRHALNL R oI,

V7PFrR Y va s —=r 7 EEZHACTERARED &M
BN 2 R oblob~ TV ADHRHEBEFNORIEIN 2, £OHOHFE
kY, RBRLEEBVMRE»CEAERICHE THWIh, BRETH
RZFINF—RMICEDLIEFTHEILEPHLNMTER TS 507D,
VIFUOERIZ, TORERBRTHHLVIFUORER, FiICMBRRY
TIFINEAAL v EELR YT 7+ — LB & K {E(eptin receptor-b:
LRDCHETH LIV BZA2, BHEBROHAREDORMEMEMR T
. VT UOREBBOBK TIBLIOY I ra—AFAOITLE VR ED
ERERT LR BEINTVD, -, FRHBRRICENTH EK
H, XAV F—HEOTLEY P ICASTWHEBREORBEICEHDL> T3
eBREShTVE ), F—H, F_EOFERLL, VIFUEER
FBICRBVY T TNV EEF R LIERHEREBICLY, FHHRERTDH
ZPERRTHEOCRMEBR THIBERHIZEVW TS P rEEzzRr L ¥ —
EEZR~FHT S SCOT 0BEBFREATIEIRL, BEEREX~FAT
5 AACS OB FREAINFREVDICHE LT LA LLE R, #
RTEHEIBANTHLRIC LR OEBRICEATHWIEKTHY B V7
FURIOBEBRICERETDI LRDICES T EICED  BEMH P
FINVFE—HEOTLEEZFEEILTWVWDE LEBEZXLNTWND 12760, F 72|

49



EREBIZBVWTS LRFDFHEBELTEY D, VI FURIOZTEE%R
ML CEENCEEHICRBT2RBERBAELETELTVIZ L HD
NTW3 8, ZOPRMRRERHEERCOLVIF U ERICIE, i
VIF T AVDOTHREAFTHDL AMPK A EEREZEZH > T 5
EEZOLNTWVWDS 597, LI, BE_EORRNPOLVIFLITEVE
MK DO AACS OEEGEFRBEOADER LZZ b b, AACS 240 L
ErRNCERBARLIF UV FAOHEBTICLSWMREERE Z LR
2o L2 L, TZFETOT—EbIE. 2D AACS TxtT5%ENRN
Zucker fatty (ZF) rat @ADL D THY ., VIF LUV T FALADEED
EETRVWARESEBTE LR,

ZF rat LRIV 7 F U o 7 TNV OEERFICLVERBE TR TEF
NEWE L TIE db/db~ 7 AR ob/lob < U ANTFET S, db/db~ 7
AL ZF rat L RIKRC VI FUXBFRBRFORERITELDY 80, ob/ob
TUVARFVFIFUOBEBEFOERIZLY WL TFF U T FLAOEERE
zRlgRRZLTEGHEERZRL, RICEHMPLOLEMBETLF 1
ANV VBENBMHEERTET LAY TH D 1280, T TARETIT, B
— BB D ZFratlZ BT 5 AACSOBBFEROBIONBLIF v ¥
TINORLBRZLD2bOTHAHI LEHABICTHEDHIC, ZF rat i B
WT AACS DEGBFRAOBLVIVPBEINT-RIKTHERIZCEER L.
VIFURBRBREODD db/db <V ARVBLVTF U EZURTEDD
DIZRHEDOH D oblob~ 7 2% HWT, BMIZKIT 5 AACS O & fEF %
RICHTDZVIF U I FIANTL20EBERHTLE, £, Z0EH
EREHOLPC T 2B T RO EMRE, G K T HMEE N41
MM Z AV, in vitro IZB W T AACS ODBERFEBRIIHETH LS F
VIFTNVOEEERTFLE,
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2. RERTFH &

2.1. ZBReY
SEEOHEN db /ldb~D A, oblob~V AR, TnNFhoEEH
TYURFHEBERF ¥ — VR Y N —(Japan) P OB L EEH G WS
INTeb0E bR LL3BM BRERCIERSELOLERICHL -,
AEHERIL, EXBRFHHEREH IR, AZ0HHYERE
BEE2TCAREB/LET, W IR T I2MBEE S CERL, EHH
M EBRANRICL TEREZIT- 2,

2.2. In situ hybridization ¥
2.2.1. FIWEEBID R O ER

SHEEMOHEM dbldb~ T X, oblob<=T7ARN, ThLFhOEFR
TV RAHHDOMEBEEHHEHL, FIATA AN X — THERFICHERE L
77, T % cryostat & A\, coronal FMIZ 16pm ODE X TRAF A A
L. ¥JF kO poly-L-lysine (Sigma-Aldrich, U.S.A)Ta—5 4 »

FULIeATGA R I RO FTTERLEZ,

2.2.2. In situ hybridization ZBEICAH WA e — 7 DO EHM

v AN H AACS BT+ 2RENT 74 ~—%2 H T RT-PCR I
TvogiE, BEEE L. pGEM-T vector (Promega, U.S.A)IZ ¥V 7 7 rn—=
YO Lk, FEDT T AI RO SP6 £7i% T7 I AL % &l REER HE L
LTCESHRKRIZL, cDNAtemplate 2{F® L, £ ® template x AW T

n—7&EMLE, Te—-TERMEIT, E-BCEBRLLLFECET
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2 AACSEBREZFO S I9A4A~~— 13 _EED 28 1.8 HLLE-bLbDOEHW

7‘4
— o0

2.2.3. In situ hybridization ¥ % W7z AACS R FORMARIZ I T
5 3B oA O REt
2.2. 1. TEMUEZHBERMEME 2 A\ T, insitu hybridization &
%17 o 1=, In situ hybridization IEDO FEITE —BIZER L - FEK
i I

23 vURARAFRMBRIREZERRY, MRER~OVFFUEMRL TR
RNA #h

HiE 15 - 16 B® ddY %M~ v X (Tokyo Laboratory Animals
Science Co., Japan) X YV ¥ 2 H L. papain (Fluka, U.S.A.)
% 10 units/ml, DNasel % 0.01%DRE & 722 L 52z PBS
(Invitrogen, U.S.LA)H T, 37TCT30nE S LT, TO®%. BHFM
% 10% fetal bovine serum (FBS, Invitrogen). % ' 10 units/ml
penicillin-10 pg/ml streptomycin (Invitrogen) ¥ /M Dulbecco’s
modified Eagle’s medium (DMEM, Invitrogen)fic ANz, £ v
TaAavZ7eIvREzZaBSELE, AU F LIy
(Sigma-Aldrich) T=—7 4 7 L 72 6 well dish {Z 2.0%x105 cells/cm?2
OMBAEEE L, 24 BEB#%IC 5uM cytosine arabinoside (Wako,
Japan)Z X . 5% CO: FET 3TCTHE L=, MIaHEME 3 &I
human recombinant leptin protein (Santa Cruz Biotechnology,
U.S.A) LB L | 24 FFfE] 5 # % 1 RNeasy Plant Mini Kit (Qiagen,
U.S.A.)) ZHWT total RNA ZHitH L 7=,
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24.N41 i la 5 KO8, v 7F ., AICAR. Compound CHEMAZ H
iZ RNA i

v ARFEAAEE THMMEE N41 MM (Cosmo Bio Co., Japan)it
10% FBS (Invitrogen) . 20mM 7 ) 2 — X (Wako) & ' 1%
penicillin-streptomycin (Invitrogen)# i1 DMEM (Invitrogen)¥ . 5%
CO: FHET 3TCTHRLL, B 48 MHE B I M % 1% BSA
(Sigma-Aldrich) #s i # fo 7§ DMEM ##1 © 2 B ¥ # % . human
recombinant leptin protein (Santa Cruz Biotechnology) .
aminoimidazole carboxamide ribonucleotide (AICAR, Calbiochem)if
NZ compound C (Calbiochem)# ALE L., 24 B & % RNeasy

Plant Mini Kit (Qiagen) % T total RNA Z##itH L 7=,

2.5. Northern blot analysis
2.5.1. Northern blot analysis ICH W3 X u— 7D EH
FE_EICRB LAEAFHBICEST D,

2.5.2 Northern blot analysis IC L AZ B REFEEOBRSN
2.3..24.0FKETEHE ST total RNA (8 ug) H T, Northern blot
analysis # 1T - 7=, Northern blot analysis @ F T E _EIZiE# L

- HFEBICET S,

26. R-PCRERC K2 ZEREFRAOKRN
cDNA I, 2.3.. 24.0FETH L total RNA (4 pglx 1X
First-Strand Buffer (Invitrogen). 2mM dANTP (Takara Bio). 10mM
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DTT (Invitrogen). 0.5ug Random Primer (Takara Bio). 10units
RNase inhibitor (Wako) % 8 200units MMLV Reverse Transcriptase
(Invitrogen) # & ¢ K& #K (final 20uDHF T 37TC T 1 RHERS S TH
L7, RT-PCREIXEON cDNA (1 pDZ2 &R L L T, 1XEx Taq
Buffer, 0.2mM dNTP, 0.4pM E W BEEF OB RN T 7 1 v —(mAACS
sense: TCC GCA ACC ATG TCC AAG CT; mAACS anti-sense: AGC
TCG TGA TGC ATC TGT AC; mSCOT sense: CGA AGA TGG CGG
CTC TCA AA; mSCOT anti-sense: GAT GCT TCA AGT TGA AAT CT;
mLR-b sense: TCT TCT GGA GCC TGA ACC CAT TTC; mLR-b
anti-sense: TTC TCA CCA GAG GTC CCT AAACT) X% T" 1.25 units EX
Taq polymerase (Takara Bio)Z L NP TiT-o7=, BELHIX
denaturation temperature & L T 94°C T 30 # . annealing
temperature & L T 60°C T 42 #> .elongation temperature & L T 72°C
TloELli, BOoNEPCREHDO S B 1ul % 1%7 Hua— X5 VT
BERXKBLoBEL, = F Vv AasT7u~vA FTHEAEEL. Lumi viewer

(AISIN / TAITEC, Japan) Z AW TCEB T REAEBOENT 2T - 1=,

2.7. #EHOHE

E2TOTF —FIIEY+EHRFEZ(means + SD)ELTHERLEEY

EOAEEZEREICIX Student’'s tBREZ H W72,
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3. HE

3.1. SURARBICBIT S AACSORBCFRACATIRCHEEROEE
YU ARMIZEBITD AACS OBBFEBRIHTLHIVIF T F AR
B LO2BGHEREBOEBREZBH T 22012, db/db BT ob/ob < U A
DOWERY R & AT, in situ hybridization EIC XV T FhDE
TRRMEFICBITS AACSOEGFRBELEHEERM L 2,

ZTORER. R THHERL D ARC X VMH (Fig. 12 and 13, middle
panels)iZ B 2 AACS D & {5+ ¥ BLiX db/db (Fig. 12b) &k U ob/ob (Fig.
BV ADWBEXEIEINEFNOETREAEF~ ALY BEALT
W7 (Fig. 12a-b and 13a-b), —F ., KMEBEICBVWTEZD LS L E
LIZB® b N7 h o 72 (Fig. 12 and 13, lower panels),

ZF rat {2z, db/db <7V AR oblob~ T ADNT O EGHEIRE
WIZBWTH, ARC, VMH T AACS 0 TFEEHIBAILTWVWEZ &
MH, VTFURRK THEE C AACS 0DERTFRBEZHBL TS
FREMESEESI N,

3.2. WEMRIZKITS AACSORBEFREACLNTIVIF o R
VIFURBRTEH MR MBICEB TS AACS ODBREFRALHME L
TWHAMREI %, BEFMROREEMARE O~ v 2 RFEALRIK T A
etk TH D N4l fifgic V7 F %08 LT, RT-PCR # & ' Northern
blot analysis iZ L YV & L7, N41 M@ &£ 3. CELLutions Biosystems
Inc. =0 ZBHFERTHOREEMIBIC SV40 T'Ag 2 b T vV AT =
7vavl, MEEARFEATAZEIZCLIVIERENNT-MB TS 5 8D,
TOMBEZ. LRbEEOCAYER AT T OXABRLOBE~Y— I —
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EUOMBEXTFIRBELTEBY, RBEEEBLZBEDO L T2 P&
FREBODO in vitro Ty BEADPHRDZIZ D, WMIZBIT LIRS WER
DHEZHB M TH 5 81,

VT U R LB LR ONRERMEICIB T 2 AACS 0BT %
Bid, V7FUAE 4FHETCTAEEREMNARBO 6 - (Fig. 14a),
FhiZmz, VIFUIXBEKFNIC AACSOERFREZARICE
R & ¥ 7 (Fig. 14¢), X BHIZ, SCOTOBRFRERIILVIF U LH I
K VEELZTRM»o - (Fig. 14band 14d), £72. N41 fRRICE T 3
AACS DEMGBFHEHIL.1.25ng/ml D LV 7FF o A#ic kv EF L7~ (Fig.
15a), —H5 T. SCOT PEBFRBICEIAEREHEIRD AR o
7=(Fig. 15b), Z O L XD LR-D D EBLEFHEIHIZIAACSOELBEFHRHEH &
R 1.25ng/ml O V7 F U E20BLEELEEDAHER L (Fig. 15¢),

3.3. MEMBICE TS AACSORBFREILHT S5 AMPKEMHOKH 5

VFF v F % 57-AMP-activated protein kinase (AMPK){E
DHIFICELDL LB ONATWVWD, AMPKIZEY /A VLA =vFF
— B ThHhY  MIENO AMPREO LRICXVIEMHIILL, ATP 2 HET
LEMIBMER, a VAT o — a2 ERAERZMEI T2 L L b,
ATP EAZRET SMER. BBBARCRECERZEET 28H
YL L THLNLT NG 828, I LI BFEOHENLSBEHEH TV,
BEOROCBMOBER THONTEF T XA X —RMETE T 2EBE A v
TITNGFO—2LLTERBERDILOIER>T WD, EE, BEH
ZBEWT, VFFUid AMPK ML dT 2 2 I XV IEiBEER L % 7T
55D, —F, ERTFTHIZBWTLZF ik, AMPKiEHZIE T &
TEREOMB 28 Z & AMPK OEMILHI TH 5 AICAR ZIEAE
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OHEMEZEL ZEDPHEINTVD 8D, TnbORERBILKRM L PR
BAROBWMIFCTCLTFUOERICH LT, AMPK REER AT 4 =— 4%
— ¢ LTHERTHZEEZRLTWVWS,

ZFZT.VFF - AMPK V7 F A RBRBERTHICB T L7 b &
FHOHBICBEDL S NE > ERFT 5D, AMPK OFM&H{H T
»%5 AICAR RO EH TH 5 compound C % N41 MKICQBE L,
AACS DEGFRERBREBRI L 2,

ZORE., AACS 0 #EfEFR BT AMPK A IC L Y vehicle &
HE L LT 28%H 4 L (Fig. 16a: left panels), FREAIC L W # 4.5
£ LA U7 (Fig. 16a: right panels), —F T, SCOT © &z ¥+ B I3[
ERACLIV TP LAPRDONTZN, AACS BEDOKRELRERIT

ZD BN o = (Fig. 16b),
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Whole

Hypothalamus

Cerebral cortex

Hypothalamus

Fig. 12 Expression profile of AACS mRNA in coronal sections of db/db mice
Coronal brain sections were prepared from adult male db/db (b) mice as well as their
lean littermates (a). These sections were examined by in situ hybridization with a 3°S-
labeled AACS cRNA probe. The abbreviations are listed below.

BF: bright field; DF: dark field; c.c.: cerebral cortex; h.c.: hippocampus; t.L:
thalamus; h.t.: hypothalamus; 3V: third ventricle; VMH: ventromedial hypothalamic
nucleus; ARC: arcuate hypothalamic nucleus.
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Fig. 13 Expression profile of AACS mRNA in coronal sections of ob/ob mice
Coronal brain sections were prepared from adult male ob/ob (b) mice as well as their
lean littermates (a). These sections were examined by in situ hybridization with a 3S-
labeled AACS cRNA probe. The abbreviations are listed below.

BF: bright field; DF: dark field; c.c.: cerebral cortex; h.c.: hippocampus; t.1.:
thalamus; h.t.: hypothalamus; 3V: third ventricle; VMH: ventromedial hypothalamic
nucleus; ARC: arcuate hypothalamic nucleus.
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Fig. 14 Effect of leptin treatment on AACS and SCOT mRNA expression levels
in the mouse primary embryonic brain cells

(a) and (b), Mouse primary embryonic brain cells were cultured for 3 days, and
treated with 12.5 ng/ml leptin protein. After 1, 6, 12, 24, or 48 hour total RNAs
were isolated, and subjected to RT-PCR analysis for AACS (a) and SCOT (b). Each
bar represents the means = SD (n = 6). * p < 0.05; ** p <0.01 compared with
vehicle. (c) and (d), Cultured mouse primary embryonic brain cells treated with
leptin protein (0.125, 1.25, 12.5 ng/ml). After 24 hour total RNAs were isolated and
subjected Northern blot analysis for AACS (c) and SCOT (d). Each bar represents
the means & SD (n=6). ** p <0.01 compared with 0 ng/ml leptin.
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Fig. 15 Effect of leptin treatment on AACS, SCOT and LR-b mRNA expression levels
in mouse immortalized hypothalamic cell line N41 cell

Mouse immortalized hypothalamic cell line N41 cells were cultured for 3 days, and treated
with leptin protein (0.125, 1.25, 12.5 ng/ml). After 24 hour total RNAs were isolated, and
subjected to Northern blot analysis for AACS (a) and SCOT (b) and to RT-PCR analysis for
LR-b (¢). Each bar represents the means & SD (n=4). ** p <0.01 compared with 0 ng/ml

leptin. 61
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Fig. 16 Effect of AMPK activator or inhibitor on AACS and SCOT mRNA
expression levels in mouse immortalized hypothalamic cell line N41 cell
Mouse immortalized hypothalamic cell line N41 cells were cultured for 3 days,
and treated ImM AICAR or 10uM compound C. After 24 hour total RNAs were
isolated, and subjected to Northern blot analysis for AACS (a) and SCOT (b).
Each bar represents the means *+ SD (n=4). * p <0.05; *** p < 0.001
compared with vehicle.
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