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Yaksh, T. L., Jang, J. D., N shiuchi, Y., Braun, K
P., Ro, S. G, and Goodman, M Life Sci. 48, 623-633

W@ 1®90)145&%amm t, V. A. Regul ati on of Ket one BodRCT/US2004/004344

Met abolism A Cellular Perspective. D abetes Rev. 2,
132- 155 (1994). 10 Zhang, Y., Proenca, R, Mffei, M,
Barone, M, Leopold, L., and-Friedman, J. M Nature
372, 425-432 (1994). Conpl ex met abol i ¢ di seases such
as obB9rdy S&hd otlypE.Q, MchjatDab &el?otrneimslracaombe result

S. an ‘
Elﬁrﬁ(!&gbgivg}ét?g%lgs}tﬁf}lg@g Piésuhnl rmn W%ﬁa Ccill%gg) elg tof Baboons
Wp@t?ﬁ% 505 T(108Nt er s sense the availability of

nt dundant
Pt 11 Sep e SARE R b RhieD-Jf orreh €t VsV Sesprepsanty s
1388G1998). (Wbods et al ., 2000 Bruning et al., 2000;

Frie 0 Schwartz et al

2000; E%ﬁ s qa‘hgrA!' D., %%Chl \?énlgfalé‘t KaP. ROl@)é‘B)ﬂﬂéﬁ@OW@ M. Life
$1h1r46;:623rfﬂt3atﬂ§>ll) c signaling, e.g., by addition of oleic

acid hal apus (Loftus et al., 2000; QOvici

et al ia‘“’%‘%) zéhﬁ{iﬁaféfl%f‘fa‘(%?neaﬁody Metrpolisnoif Gelkdanderspactive.
Biabetes202), 132054 ibs4)r egard, lipid metabolismin

sel eeél ve SFréot hal am ¢_neurons has been 20 postul at ed
tob Pr P?ﬁcﬁ’y%&%ﬁﬁﬁld‘éla Baepg .. Eenpoldyt. s praifiriedman, J. M.

Matée Baiabs4yz (19biych in turn exerts a negative
feedback on food intake (Loftus et al., 2000; Makinura

et al Compleyopetakobr diseases safh as obgwiiy2ad tmﬂdlabets méllitus are the result

AREGle 1%%5595&%tv€e%n dnes at%%g%}onﬁ'%g O@-ﬂ? gzq_%ﬂ ?%Sﬂé A g?)]y)ﬁman &

}ﬁroductl on (G (Qorcli
Hgany (98 el ¥nogalsmic ¢satsrs spedeitlateatvaithbiliay of pehehceallnatrﬁﬁxﬁpartly via

r@dﬂngﬁl@ ﬁ@crleﬂt t}ﬁ’&ucé e§1 %EQ%%XI? EJCE %9 gg%@ f(\%lﬁ et E?l 2000;

in overfed ani ma
Rrapgipgetiak, %S)Oﬂe%@dm@m ZﬂQQtAhleat ake,limﬁi c$ahwa1rz e0fil.,CO00; rAaima et al.,

195& Wﬁlfg%% fl %8) IQX(PQ 21 Gg‘e ?met%b(%lﬁg%g%ﬁ én@de .£. Epﬁ@f@it&pn ol(eﬁéund to

resen I nvent1on SatIS
thenhyppthilemusiE ofimsit nkyl z;apo tQbéci eral 20026, SMBiaeradt 515 OUEN: 8Himokawa

a ofl .i.. ke n ose pr.oduction _can be
o A5 ep0rehh b, Apd “%y‘ﬁ%@bs TP ST ﬁl&??@hamg? AEUEops figs been
Pa@ylhtewb% a(prﬁaa@o&))cﬂeﬁmal sendod for HQtricheavhyBati aldns t&ﬂi exerts a
is directed to nethods

|nven
o TR o7 55 i S e PoRaimsrc googl Ghie gt .
2ﬁ®azmeb1m ¢Thk, 2002d) SHSNOROIDSL 2B, 20DNGHE aﬁdog&mh%ﬁ&ﬁe bu&kidn (Gp)
((#)1 %80%41031453%PCT/ US2004/ 004344
DI ett ﬁa hheprydias nRL hiprgiglore besa vatidated) ang theteis agrhgevidence
tmmlsakgdtﬁaﬁedwdﬁ 1sclﬁéiﬂdcﬁ‘¢'eQH oﬁﬁfeﬁ %1%115 (f\/fo %Ehtehﬁ g6\ P
e

consgg ﬂ’% of obes; tty ﬁl di abet es, ptin
F esi re i a aepdifor fughsre gid@téon of g@ﬁrgljmpqh@psrns for hypothalamic

nidRbole 9Maling. AR RREEN SRen®AY.RALYAYSELE Ovary syndrone.
In other enbodinents, the invention Is directed to

nmet hods of increasing food intake 5 and gl ucose

sm@y%ﬂh@r}m}eﬁnﬁl manmal . The net hods conpri se
decreasing LC-CoA |evels in the hypothal anus of the

manmmaFcordingly Hbsiavenserh bas disheveree i Food sntpiveahe gabdsy production
caWenlabiR@dk il A fhals by modulating long-chain fatty acyl-Co-A (LC-CoA) levels in
the hypothalamus of the mammal.
Thus, the invention is directed to methods of reducing food intake and glucose

production in a mammal. The methods comprise increasing LC-CoA levels in the
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walereotess t o nmet hods of restoring hepatic

condition characterized by insufficient food intake or
gl ucose production. The invention is additionally
PCT/US2004/004344
autoregulation in a manmmal with inadequate hepatic
aut oregul ati on. The nethods 10 conprise increasing
Iong chain fatty acyl-Co-A (L€:CoA) levels in the
mammal . 1 n additional

H o {1 of the

%gg aﬁgﬁﬁé thesp, methqdse H{eur@maé pigferabtyt ted at leashatehvonditif selected

freduled gagnpf dasd Rk oduc ion,

nmanal . nﬁ; Stm odg%glt ﬂ?)le gg%g’f&??nlj reﬁ’j&ﬂ?? ’é’]s‘ﬂﬁ]rréﬁﬁtance

Faigdqtiopt Bﬂ%ﬂ%&%o&hmmd poFycitie ovany mtlioar. i s al so

di r ecin@fthe mb&i; f; I

autgg%ceg Ul et on Ilh%gi 12 1n\;eﬁ§<%n 13 dltr%:telaﬁgajgr&agﬁcg uﬁzéeaélpg food intake
6 BUredUréen. in Theanme. h"ﬂuhsneamupg Eo1Biise Hbc?éﬂgigg LOYCHNevels in the

@k a er Bl e Scription

o oo s Sne s el il oot ool ibriog Soma

coneitig @lﬁr@teﬂé@m lmumym@hﬁmaﬁit&blosglh&ﬁe plodbdiighd 20

net a X related to the inhibition

of by st AR € KRR P hsiiEnfG Bpthods prmspanasepatic

AuBREdylatidnainel mAnSRDWS: the_rol e of
CPT1 in the thy ot hal g?nnagl% f%talﬂg%@%{;egﬁ fa&lan E[]%\Rjé’th‘)ds

ogthElse mﬁf?é?l@gdoeg-dhaug’@tts arcthasA (AL CyA)aeveth if YHatH E}?&%lamus of the
hdeA), i nhibitors increase the | evels of nal ony
which is derived fromthe carboxylation of acetyl-CoA

by tHe a@ntzqnn‘bsnaimdtrgdntsﬁhé\nﬁaftﬁﬁ XYdiReBd (oA ods B Qaucing food

25 t hi bi t
B8 ko R 0ien e momGR hergoasommyies aimuboink aCasen

h¢pabe Qaghs herv&Stibar] arly, the |1 CV admini stration of
exogenous fatt acids. (LCFA) directly increases the
cel P utaPvebRiLalsairepied Epet qda offestheng epstés duheegulation in a

nia@BiAl {vith thallddp i ASHitik
%onc g}nt rati eglﬁ eiﬁg %tblgglﬁﬁ)g ? ﬁéorﬁletg?cpsfcg%f‘ figtimulating an
RYRPRAtC VF%‘ﬁéPFVBflbﬁoms a northern blot analysis of

CPT1 expression in whole rat hypothal anus. LEFT: A
probe specific for the liver isoformof CPT1 (CPTIL)

Bgeflaféfraaoeef%aemv@ngeb band in the liver (L) and in

h | b le
R) Gty vt atse iy s il tngs uSeufins ercepssgss obkvia

meteimfismyand exped ments gelatd tKlthe ibtdbiclon 6F Hy F(Vtﬁzilarﬁlle)c?ﬁﬁﬁlle g}i%ﬁéﬁ
anhe contal ne

b bcrnh, B0y ORI B ol 2 SO S

mo%lhlem reguéatmes,f fpod aftal@. PoORZMEFExiS BB icl 8 Fag a&s %Jnh,ase
tran cript (lower sequence)” contalns

fa ng n QEI mcreas eﬁ&é aloifl-ioA) whigh istdetivaddram thy parbalylation
of@fet Cdzhabmthe the hédid L3RR

BB EES g%ﬂf&@eet ad?’aet SRR T B OE B b con

e arr o'g} REDE pri ag%af lepgsehain fé%}vféfgécefi\i (é%m@) Similarly,

ths BBInihietr 2100 St &x66éd

a0 R o
© OéAS Sﬁherg@%ﬁlﬂﬁ’re*(%rl’g-’é@afe wneeceltulre LEGGA cdncaftraton leads
to (ﬂldﬁﬁltﬂfncblﬂ Ble@ihg BEMhvioRTELLA ﬁloévg 8Wt r ﬁaggﬂg]{yg?gfo# terd(glgpsmn

g\ﬂset e and upstream of a
in VAR rat prppghalamus h BRET A probeAp i for the liver isoform of CPT1 (CPT1L)

detected a ~4.3 Kb band in the liver (L) and in hypothalamus (H), but not in hind limb muscle
(M). RIGHT: Hybridization with a muscle-specific CPT1 probe (CPT1M) detected a ~3 Kb

band in liver (L) and muscle (M), but not in hypothalamus. Each lane contained 1.5 pgof
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cell s expressing CPTIL-Ri bo have decreased | evel s of
CPTIL nRNA. About 200 stable clones were selected for

wWoe@amTI4s8 r esi st ance and anal yzed by Nort hern BCDUS2004/004344

Each |l ane 10 contained 1.0 g of pol yadenyl ated RNA
fromAt T20 transfected wth vector alone (Lane A),
CPTI L Ri bo pl asm d (Lane B), -Br non-transfected (Lane

ts vvere br|d|zed with CPTIL probe (Upper

aBer f"ﬁs sd%ﬁeﬁmqf atiboxyere splactek Yor GRANEImENSNOPS1L-Ribo

Ié:f(tﬁcr:xgig glﬂxﬁér N Bde%bn‘a;ms dg&;e;[%% SedU 0% «rertlclg: S (%b lfegé otg%cbqu@mal ofa
hasperhead tipesy méélamkedth%sn@fem it hybhhlzy &ﬁh@t’arg’é{ orel1( BRNA (upper

Q@ﬁéﬁc@}r ?h@ﬁ?ﬂfvﬁﬁ%ﬁgth%%red{c%ﬂ g)(%nt égllgq l%ﬁel l%,g}?@s the copgiRKetion of a

normali zation wt
¢PBRL-Ripe plasriid. ZbnCPT Ht-Rivb Ifm@maft vsﬁEa_lbnedl A8 1aBhdn®hadian expression
LC- CoA. Level s of

st UM S B Lo i R L O
infrercdassetts swlmpstireain of aSYV40 pély&%ﬂylht}én\/ﬁg‘hﬁ‘l ()&e)h ieheé BsHwhat ArT20
g

2 sh
I ooyl G (22 Bhve dovrsised g AL NGt Abowrogabie
qixhas Waecsdalexgadcfaﬂ nebMiéiR irdsis@Acednd @Rl zel By NBRnh Bflﬁﬁtﬁ ch lan?

red activity and increases
CQ%%’&&@ 0 “58 yaﬂ\elby}%é‘?ﬂsm% §f@ﬁ%ﬂ‘>&“€@ gansipied S‘etlhtVa@Dmhonaf(Lane A),
GHIE LeRipeplhsimd tIahe BY, @€ ﬁ&“ﬁﬁﬁfecte@& e @)al Blb%eﬁé]ﬁy%hdlzed \f/l(gh

performed on

(%Pﬁe{Lc ann%ae was
PFobg er gatna]a &5 w1tlp:[§1apt1q((]§b@g gmyl)oPart@bE thmltl}ﬁ\quaﬂﬂifﬁ:atmn of
At0DEndrMbR ke VaIger&Vas cPyd §¥F 7(l) E%ﬁn ~§(p?d lglglf]_, mRNA

f or rlcch) me treatnent feceive |njec
thaepRokeqls trapsepted yrhoiestor @om(Eboﬂma@r@exa&sm ad%yoflamrol after

ndhgali i e t t§ho &
1IR3 Kali lg?[liicﬁtlle )?)IE‘]E%IHEII] tlf)a?l@l (9; gh \gds Eha&ystegn%z}(fnﬂ?lftaartlo{l gt CPT1

ection
lltl'ﬁgétOhSalPQf%fsl ipfgpcelfulasderielof LOeCred. SeBels afldC-CoAs IWQW measured by
H]P‘E,@lﬁﬁ htr@tah@{keﬁfal 191:1) Uel‘tlss&eg%)f I%PS dfCP f’g[m"%ﬁ)d’ W {®) or CPT1

rea CR.
lq%f@fsr{gl)amc nucI ei (PVN LHA, and arcuate), which

vvere t unch tec 3 days after
LoV IF%{:’ eZ%%ll %%1 %agéz? Pﬁr%qngz]@qutiﬁga?blgpmg that genetic or
pl@uppqglqg;cbbnlq@uom\laml?T 1Gophe a&ﬁlaﬁl.lhﬂtle&s réduc&FTPT lrﬁg%t}l e§1d 1ncreases

nber x106. Panels D.
le@&g Hﬁié 68%?3119& 19 shows sﬁﬁﬁaﬂgﬁemematlo%P%tg%l@@eﬂp}élpt@h procedures.
Sl{lg))calgmant@ﬂl@l df y(p\ébklﬂlluhmwis fetlorm&¥ &4 A 1"6535 fee Degﬁ&eé #Rn vivo

i or. the nj ection
t%B[?'I ]ELHH goverly %Bg@t\?/%%ht nd %C%/mtagia @/@%@(‘él@ﬁ%b}@ia}’\ﬂe iRats randomized
fop uh@:zlymd treatinent CREivedait IOM e cl@SorTRaILIRECh, CPTifEhitors or controls

1170 %eOt e fr ac ion of WD 2004/ 071458
4P %ﬂﬂ grovg ffe?ﬁ?%‘f”é[i RDERrecrived IEY decting nfths inhibitor

ort d@ au eﬁhr\{mbll'to ke NhaB@ Bt e Q) biats eﬁﬁdeﬂrhs eﬁd ﬁt%?w q{lgn%%{tl\cl)lll oPcpTiL

or._Control Ri bo
W‘S BRRNA By reapfime PERF %was@ueﬁt@bMWth | CV
h}@dﬂﬁhlﬁlmﬁtnﬁéléll (PVNOi,HQP -ll-lld akc‘ﬁgﬂep l\a?nf?:ﬁl%/ekenc%qa[%? %Oinlalgr\)c/)%gﬁc&l technique

(l& CoAs_in arcuate. Level ste
3 Gy gffer BoWinjession efgaeaet s:peatryl (»IueNeztma@anemlbw:Hdm) G0
Py

B e o !
m;%ql}l STlérél‘r%;lgi ; fs%%%é% géc?t%;% gﬁn@c{pygnu IQ) Igaﬁﬁlg?) an E show
ATy AR Wgwgiup]@mqa’@nmallel (dlhbawh«ﬂe hjqiotlﬁhahﬁll @h @ralns were

hafv@giécpé b cﬁ) <! d9§s zﬁnlay @19&@'9 ect18% g ’g]}(]lié (S)\é Cg’ﬁﬂa&{g}o respaetively, and

p ar nacol ogic neans
arcuate nuclei were punched out. CPT1 activity was measured in the particulate fraction of




10

15

20

25

30

Sprague-Dawl ey rats received on day 0 a single ICV
injection of either CPT1L-Ri bo plasmd (D) or control

woeomtori4f§ . Daily food intake was significant|BCT/US2004/004344

suppressed fromday 1 to day 3 10 follow ng | CV
i njection of the CPT1L-Ri bo. Panel B shows changes in
food i nt ake |nduced by |CV GOF1L-Ri bo (0) vs. vector
ection &% gni fi cant changes were detected
et IPﬁmBléls frepiad with HeV sondrolimiscioons (PalNed, r@esfhxg\/\ﬁ
thtW@{VMOQJC
IR 2ephy LM ROLEELADD) letsr

é;P Ri_bo O) conpared t vec
Wtqhélll thet)IC i W@%@yﬁ@oﬁf@ﬁiﬁlnoﬁlbl@m; 1ncre§%&m&|velDoiSﬂ:®®SAs in arcuate.

t
mgﬂs )6fe §t§é§§?JO%I%%§§%n@ ( 2 gg@Aﬁ%ﬂnrgsg)ectlvgy wer ]??gaslﬁl%g B}?[E['ng In arcuate

of rats fgagied A€V wathypntrad poropomme- |S’i}1640)\¢>eS$I£6©DI) | sonrer

ST13 doses ed

an ﬂlﬁlelé W&?ﬁi ggn ltng ﬁ)g)egl{ng]etelsc{a faest a‘a]g,s%mg that 1nh1b1t10n of

hypethilamis4HT1b fhy gagetld_?@‘lﬂn%col@hcﬂa&aﬁs c}e@ﬂ&gs)és td3@ ithi@h panel A.
niflcant re (0]6) i nt ake

S%Q%EE"gag§§}§%%ﬁ glvedh on da%’gl 6 sméﬁ ﬁg cglﬁgw’smgxﬁra%"l"e@ Riko plasmid

(Eb odcantrobteetor ()u Baily tw)d liftdke wal 3i3RBicAnly R &Sed fMm @A}q to day 3

P& i R %ﬁg%bﬁgfg)gvg%%nﬁeﬂlﬁo@m@mlﬂuced by
I@Ur@?&?lédhw (t \bmebtobmwtlbm@)asgnﬁaiﬁ féﬂan & &’?thﬁ@&? bihpared

gine %r {i}gand basel i ne B/
03 e hg’f‘i e andvector; kangl C shows dhe effecton gﬁ@r ood intake of ICV injection
ofl ORMHI.-R il (AT b@ﬂpa@efd t%‘l IHUQMOJ) @/vegp?—gdnhgi (ti? ot A6 21%? ggntrol ().

AgRP g tit
Ps.gleYiDesg Swg iy f%é&ﬁtgfe%{qgga single )@que(cggg@; dqyé)lm\éfe)ﬂ?ea SU1326 (5
ﬁ’ﬂ\éﬁ} &(la Le-, tcBpef for LM EFeo sci):nllﬂ]e
p : IS pRGRE L9, I E%AR@ Bt ik rg%es‘?? Mk TSR
f [eé Qr)e B@ﬁkﬂoé@%&rfb%%éewd wuwb@mopef folélel artdlqerstaaamylly
ot o & | ©n se 31
Sighifiogt o Qsl andP! © cﬂly§ ‘2%1195%9*&8 toﬁ% ghlgBQiCPlgH lg\pered food

erimental results’ est
1‘1@%69%@%@%@@%@@9% SH@SpahangesbnltfooﬂommKHﬁdlmbkens}aICV

STR4l(5 Pmdted, IO sche
repr o grr?t a% |Fo{1hdo$ %Hﬁg ° @%&%ﬂpglor Brge Lz%ﬂzég (W). Significant
clhagesiveest dtha‘ﬂ@ldﬂytﬁf 1826 doﬁlléaredasmtiilbbﬂl&)am&e ARISTABME ¢ P<0.001
OBoRAY Af ter

e o?rp e%l% %%l%rb\ggeg\% rigﬁéq)@ Ong‘t {? 1§I)§ &23 iﬁtvéc%’&tr%ln Paug) F

shpyys davin-regulation & (§1PITdh$>y iaY @PT 1L-Rbdi@crodse CINPY had AgR'Ie &tpRdssion

mV)@?(fi g?ﬁe %ﬂvéj%x 9/515 Ey rFeﬁgﬁ ¥%R§f]g1§g aﬁéﬂg'gﬁ Mr Ranel) and POMC

(lfp‘éfrere@é)rm ARICoof raof trédnel ypaneeeatdnol M ek CPTAlL-RIL ().
| asted a total of 360

f d
R O N T SR o o ey e M 1
bol uBIG. ﬁljslﬁﬁtslg@dph%nﬂ%éfn@%ﬂ-ﬁa@&eﬁt@ﬁeéﬁgggéyl gﬂﬂ%\ﬁ]ﬂt infibition of

rior to the clanp studies (a

hyt'l_D t&gla%aé/ epp@ngppﬁw&gbgot PeriRbesabigsin aptign. Panel A shows a
scbsrman‘ie HepeaBiithtin @8 the lefpbrinRhtdB otk dBfes. e$ug£igeﬁ 11\4&@1}’{;&1}10% ey

1 |nh| bitor, which was mai ntal ne
Caplé i R @prormed i dagy Lty weples prien @Ghein vivefstrsly o A fod complete

red¢cBg| Bca@lletbs05Ge ﬁllElPeldgnQin 4 élﬁqCV[l;}j'_ttfb]n ?éedaig’lq;gklbo or control

En{gl and Nucl ear, Boston, was 1ni
veRtal Wesoneen dayr17t Fimally stamp sBidtes wess poffotnied o duylyl. Panel B shows

a sEheﬁh@hltllc Ye re @405 g)f thlg gb&?«%‘\ # FhsGh q?rrdpf érgge\.rl/iﬂ%g’a %‘B!? glléltgh%l:isgl%les

at mn an ste
laﬁfqﬁ’\ﬁdf’%@ 36h giin. rRaEBsnemnvedfCPé?dhmlbtsctra/buar doBtr@l/aK @ bBluginjection

insulin (1 mJkg/mn), and glucose as needed to

prevent hypoglycem a. The rate of insulin infusion
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was designed to replace normal basal |evels in post
absorptive rats. Panels B, D, and F show the rates of

w@bkmenzlsgli sposal (Rd) prior (M and during ("PCT/US2004/004344

pancreatic-insulin clanp studies in 10 rats treated

with I Cv TDGA, ST1326 and CPT1L-Ri bo conpared to their
appropriate controls. The Rdiwas not significantly
affected by the ICV treatnents. Panels C, E, and G
ttrowaysipeior toethedanf stadiesq@sshopn adam DN AQIGRer Proly¥redelved at t=0 a

ncreat.i.c-insulin clanp studies in
APty RRRPESP i P Ta R byt e maained or
mrqmmidr dif@hd dnedyr AR PACORT inflsPn@® MbEIRd SlucosS MRS purified

f%gi‘ﬁ gg % tr 3§nﬁnt groups before the start of
6 SSE NG ng uc areﬁgﬁ%n sj ) a5 1mgqeq}]gudtrm;ntamed for the last 4
mfkmfﬂ&tsluﬁlyCFﬂleJy aﬂ&retamm@ﬁlﬁﬁ%ﬁﬁsr&fy Wi %ﬁﬁzllted D$L4H Min and

1C n n& ations adni ni strat'i on of
aspaion2 o CBWEOW% Hﬁ@}weé dheynfugipg of qoer@to@mm@mé@émn) insulin
(Mnkthyk &/Bn), AnaSRREdIaY ﬁeehé&‘éo‘b%&lh?ﬁ&g@ﬂé@ STJ}Q pfgofqaguhn infusion

Panel H shows that the inhibitio ecreas
YasSRtigRsd o wplaeh prmildasablently iny msfrééscwmr@erats oPaana@aD and F show

tg@%]wﬁ :02 I?gﬁtgig gﬁﬁ%ﬁt(k%}o\“@ agg gﬁlﬁfr?fgl d(%?%_@ - 1nsul¥n clamp studies in

138 fpip it TPR ST1320 an@EPEUi-Ribe compared @sheamppfoph&e controls.
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**P<0. 0001 vs. vehicle, #P< 0.05 vs. standard chow

group. FIG 6 is a schematic representation of a
w@e@iotass and phot ographs and graphs of 10 PCT/US2004/004344
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nodul at ed. Panel a is a schematic representation of
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0 and was continued for the last 4 h of the study.
Finally, the infusions of somatostatin and insulin

woweee/0Trsg i ated at t =120 and | asted for the reCEUSI00H004344
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representation of hepatic glucose fluxes. GP
represents the net contribution of glucosyl units

waleoswedss r om gl uconeogenesis (largely via PCT/US2004/004344

phosphoenol pyruvate, PEP) and fromthe Dbreakdown of
gl ycogen to the hepatic gl ucose-6-phosphate
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10 and for the effects of insulin and |l eptin
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or - adt PFTSreshe s ok AssrrAation oraampyabef the wolefule andforsaiveing the

bigsyethesisr of theandl el EIdh Sorsely) ein&@és%@fc@i(/ﬁf’sénrc?né)%?slese ﬁllélghgds that

indi S ST L, si.nce that enzyme is-at an 1npo
DFEEEF AHHW oh  PepEinemgtecsleiag itrelains 0fL0-CoLpAduction or metabolism,
or Adfadih @8 binYunt bPich R i hypot hal anus

and | i%ﬂgr . carnitine I|§}filllﬂgnSlc 3 qu;%tldrag%%? lgerr%%‘e?ﬁe, ARqUEet a
malechle Spnbg inerraseq by redudinmihmiraterofivegradatibe veminofial ofht ilecule

and/ex ifrdsineReIbib C T ich 10 all ows
Vot Shinefilevib Sl PR SpbiTl} s FoporRed rrav
form thus limting the side
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effects caused by the nmethod. The inventors have al so
al ready denonstrated the utility of decreasing the

wW@ewuw7T4ys of hypot hal ami ¢ CPTIL in the met hodsPOrf/US1ve4/004344

invention. See, e.g., Exanples 1 and 2. However, the

ef fectiveness of targeting CPT1L strongly indicates

that inhibition of any ot henelLC CoA-decreasi ng

nol ecul e woul d be expected to al so reduce food 15

i nt ak@s@ﬁ@maé%o&ecs’Axaé&@Jsingamwcmewé ehdY il MEARARNAS (siRNAs)

enbodi nents, the CPT1 is CPT1L, and the treatnent

Fetheemploaliss (e Cﬁp‘@@w&p‘éalmbws}e@ﬁcdé@ctbmr|1QA1leO1flhlPlﬁaltoducﬁon

af%%/?rlég thangmﬁeae (ahddn dreulmilgr%f LE@OA. NTE %611 RIS, siRNAS,

effects |nh|b|t|on of I'n some enbodi nments, .

qynkings tinhititoys anfl othige mplecudescan bae @y prertivel in sagulatipgthe production
99? ring a pharmaceuti cal

(ggﬁa %?%%%& m@Q% gﬁ%£% the manmal . As used

her eiln smae pqgfemeﬁambcumlm@as tl@d@@@éwmwsmg ngplespiepost kL since that

of .at. leas n f~ . ad

PrRtisel By B LpuTBsES LS 0RAR PG ot PRRRRRAG e form

HERTTC thet ﬂlym]hdlqmmcané ht@,kdamltlre)paﬁnpuogmansﬁe&sw §diger isoform

QJE’E"E]'() &Sdﬁawi{%ehdéf?gelﬁ roH10t e %rmo IEngFlgl elgl?gcle (%%%11@/[51%&11&

Qlovg GrRucd eGhhibi@ors éﬂ’theCP"gIlplﬁphbuiEe @pPbi M Eorgo thus limding de side

e Ry e LR PR TR OBl ek b B SRR o
aea}e@mg 108 acuﬁzez§ bf hypBthhReSACTErTDag ihremti® dackhé mhmmoh osa e.g.
any LC—CoA—decreaS|ng nolecy gﬁtﬂfln? % hat
%P?Stl 07 ZaBeY Pyt lc i PRRaART tareR i Y idfgass tha
fahibition bPadyliRe LentdbaRatifg mbReupHaiIEBE xete@lo also reduce food

conposition is either directly admnistered to the
Prake andsaiegesa maductie smal | nol ecul e enters the

hy pot Ral@epRrdRd gmbocﬁﬁléﬂt@ 'ttﬁ:t(‘ﬂ:qtl' i90PT1t, Qud e treﬁ&eﬁt@élééﬂlvely or
cerebral vectricle (1CV) by adnlnlstratlon of

@@ﬁﬁ@@w@c@ﬁesm@w@/ of Feat wriany anﬁﬁpfe%fi}ﬂ 1L, ordlefifg FHmmize side effects

ik &erfRpood-brain barrier. Here, the smal
ecdpgoﬁs capabl e of crossin t he bl ood-brain

bar r i Brsoiyy embg;bnnﬁnts alechctyitywif the Li(hEoAidgeregsingamglesyleds drgesased by

SHRABLSNL o RLEAEDLG N SRS ANATIAG AN b b ARROR dibherein, o

ﬁmbudﬁmsntsmmphémabmmvmmvﬂbmOfMéﬂLtm@bww@ewk@dspﬁ@bhOf

ecu
IS e 51 BRSESE A DLl P ALY
éxmphdme Amﬁd herém @'‘small @d)ecale” ishendiemdvadf less thap hlewge2000 MW that

d b f
Bagom TEgiePtie B e RRRE Ro B ATl iy
ﬁ@rdnﬁliﬁd&lhhmtoha lest tiwoi deptide§ ot ﬂmelemhdee,creﬂpectWEIyHEKmpltsl’Dé small

{7 Lﬁ%ﬁ{sg U?xgl?e%(?t I ﬁqd?%e i ag nglg’ftgfé |0£?fg’{i% ﬁg%?g%lg%gl}g?nolecule

i(ﬁéiadﬁlg Sw[tf%"taﬁ?i ZeétﬁtdécylgéydﬁﬁdEDG)A) adfnywp amgmeuloac]?wet hod

stinmul ati on and harvest of antihodies fr n.
ani maln these RPBPLEEH (bR REREalCPBRY P An 1 direc(y administered
R 1REMGHhisQeh thit themamithdleuite eﬁﬁléshﬁéjﬁ?rpﬁthﬁlﬁmaéi(e%h |adfin&fration into the
r econmbi nant yeast or bacteria) he activity of the
thed cerpbraleverieislsi (Ko st 8¢ eﬂr@n@%lowog s cHEHiien B ¢petsgpali grolecule
%Q%ame%tf Eﬁlbtsén?é‘thg blog. bfaﬂfﬂa?ﬁetr Oft¥re! ntH@ Lrﬁélpmél%uq’e @ kapable of crossing

to the ralnotemamm As used
the blood-brain barrier by itself, and/or with the aid of at least one excipient present in the

pharmaceutical composition.
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herein, a mnetic is an artificial conpound, now known
or later discovered, that behaves simlarly to a

woemkerasaci d by having the ability to base- paPCT/ub10h4/604344

conpl ementary nucleic acid. Non-limting exanpl es of

known m netics include peptide nucleic acids and

phosphor ot hi onat e m neti cs. 1k/- Exanpl es of inhibitory
nuclei c acids or mmetics include ribozynes, antisense

c onpolirker grboE RN thesdstivty dfithed G- GOArdecreamgatomﬁa&l@s decreased by

g%g%f;égﬁ?ﬁ) an%?\c&' OE? gﬁt&ﬁi}? f9 renc?omgrlg%%ﬁﬁ&{lti)n?}b%%}%gse to the
preave st (G of theanahiadli dnthed emh@:hﬂnamg élfe 2ptigddgion antﬂ&ﬁd}t fagdiment is

I hi I
&, t@lgp rrgfbﬂél%fg dﬁ bllb(tl %éx c%gr%%sﬁ]&crp %Sf? 1n|illt}1]téﬂe%i;}1§1é¥ of the molecule.
Hgﬂeefbu hr&bpahesaorrmmlmly fapitltedre h@ haﬁlte@fli dnp @Q{chﬂﬁr foRf(e.g.,

le.inhibitor. In so refer
BTR e Retof, ﬁ%ﬁmgm% el ot ope B et an ot e 2 o
gtinil bz yumahar(esaff a Ebtisuaps @rod, an RAhi@AL 6H H?Encﬁ)rﬁa&,‘éllgﬁa_de from an animal,
1L-s eC| fic ri ozg@p%t Wiere t he LC CoA-decreasing
Roraigiier ﬁysfefr?ﬁﬁ’ﬁfﬁ higds sugh as phagp Prrepgmbingn yashambadiesia).
use i Thd REGE Tekd mloﬁﬁé&%ésﬁ&glé&ﬁle &Eﬂk@ﬁ@@ecQasea§
KGEETBONS Sy Pellectiy
fasppsiratoRef aminhibifprx mucleip acigh ey Ialéf&tl%@cfb%‘?ré@ of herppgnmal. As used

Eain| aythindeti€ RIa8 affficAl R R&H IhdvROAYATE- discdWfed, that behaves
i nhi bitory nucleic acids are preferably admnistere

tiptlpnheto ingslpic a¢id by bavinghability trokase-prietish apimyplementary hieleic
4. rNJonClﬁﬁlﬁQ}g &am E)?eg bf kfoh@ mifdb G & ﬁMd'eﬁgﬂtﬁﬁe nECléllg G4i&Y and

encoding the inhibitory nucleic aci
W@r%ﬁl@?a&ﬁnnwﬁé?e the vector encodes the inhibitory

n UCl eE)Pam %Q O%h{%ltglr})/% Q C)glClhé &K’I%g’l {1(% 119c(1)1pc¥e I'ﬁ)) Zsy(:f‘nlseg,(r;ﬁﬂsense

such as pronnters ancers an ermn ator
¢amppunds end siIRNB whicly bmdct,d bt orgetinBNAS(agtisatsapeidired eadighnous

&gﬁgmérﬁ Q%S%Q&%h&{qﬁﬁ%” 1R'I\ﬂk)toqeclea elp Toklgg 6nguzpflﬁlesly$%evgpftmg

for pro duci g suc ors’are
tyanslationyd d:ltedmget\mt@@OA/Ilﬁtﬁéréhﬁﬁnﬂéﬁ'ﬁ ibiSRBGE h0DS 4edds or bimetics is

rus Vi rus. vectors) are known to
i, phERblafG Ui Bt PR LR rdre R Gt Bhandpocy or
m;ﬁemﬂe;:ubﬁnlnh&se met hods the LCG-CoA is increased by

i ncr Sln V i n¢c easln
nol ecUrrg™ P}re{éﬁgg %)odfrﬂ%tsaﬁﬁé&qﬁg’ G rﬁ‘“mﬁtﬁ; is a ribozyme
(se-Hakph 1i proviegiang CRI1BGPcEid iibodyni)] Bidlethdf. C €GN RBreasing

t abo t hat h s the effect of pronoting
BBt P Tt AP Rt ADGT S st e (EsAmolnes tomedses the
|enezynes or carrier proteins, now known or |ater

i d nmetabolismtoward

f§¢§§%ﬁ?ﬁ%ﬁf}&%‘@@%@'ﬁ%ﬂcEﬁaﬁm%qu:@wgﬂuceuc >
(BEO@AO: THEh&B TeTRIcH RuMie is tf?éjéatag)i% ch%tof L Pgﬂiﬁlgxﬂeatd%bozyme

enzynes that directly produce
ex anplhedntaitopnpueipicsacids areieferably larlmWStemiste the b@ain of the mammal,

ﬁéﬁpﬁgfefﬁgﬂhﬁto%eethﬂ@ @éréﬂral%?oﬁ %gr Rﬁéﬁﬁtgﬁgt a I/e% otr ch%ﬁ ?the

transporter nol ecul e acy ase, carni
infebitary wpleiq goitheshde adwinisteredawberathy |vec@mn¢¢dems irhita®ey. nucleic

acid operably linked to control elements such as promoters, enhancers and terminators such

that the inhibitory nucleic acid is synthesized such that it becomes present in the

hypothalamus. Methods for producing such vectors are well known in the art. Viral vectors
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In sone enbodi nents of these nethods, the activity of
the LC-CoA-increasing nolecule is increased by

w@eivsiigseri ng a pharnmaceutical conposition t oP@TIES2004/004344

brain of the wmammal, the pharmaceutical conposition
conprising a small nol ecul e capable of stinulating 15
pr oductl on or activity of thel8C CoA-increasing

qe | Wi th previous enbodi nents, the
gﬁo*?ar s ]é’\l.lst e g HOX’IHJI‘?[Y GEPHst Bp knagvnetp bpy Emlmlﬁrbotsbfyl in these
adimdirhatser ed to the brain such that the small nol ecul e
enters the hypot hal anus (e , admnistration into

the tgher E@F%ﬁ’fé‘les@ 8lthoflg ﬂ@ I.((] CrA s, lncmsaskxyby 1ncreasmg the activity
SFhAIL IT-GS A-RHcte@ y
ﬁn%ol@ctﬁ@fﬁﬂﬂes g&)b@lgla?iﬁs ﬁugs hEB?lglaﬁ LC-CoA-

nmol ecul e i s capab cro
BEFSmgmo %le%@n@]@gqlq pfifseting lipith metaﬁel@ﬁﬁhatﬂﬁi ©a8ff&d of promoting
ese met hods. b

réd¥din d
PONREM & &R0 gﬁ&b&%ﬁe%cgééﬁ Ingfl‘ls?,' Lare enzymes (gé;plp‘y;r %)/rotems now

adm ni stering the no in
ewa 9F Haisr éls‘%,od?rlﬁd é]pat dtive lifié metabotizal towarg brddh@fontoh EC-CoA, or away

R ter the ot hal anus.
cgr efﬁféfrélragl hﬁ)ngg d@ o{h%%nz%r%eé 11}%11'?% %re et I%Wfiﬁ? Eppisg that
iept&errpguce bCtGve. B¥atlimidihg é;hﬁlplw BTy} ihddded vGihil thake OF

GuRdrAP AT GFoytoe P st Gunpiarregeeok. ebCon

SyGh@ashA, danttiresinigyhmdneferak €11 Ga0 2B CoRGhiBaSEsI N these
ng a vector encoding the

met h di ni st
mol egg?‘m?yem% glﬂ}?ﬂtgpﬁﬂﬂemqtl&%q the achiibeefithh} 6 Codringressing
m@eduh:es mevemsad b adiinkRahg 4 PRuMREHRA] dofpBRli&h L e&ﬁlg lof the
n{l |ﬁ)ot QF" amis 1and t he nol ecul e can be produce
Pk pRprmegeyfics IO RV B FSIBHtRRIR vreaditraolequivecapaii¢ oftimulating
pofduttivd or ¥@Eitpbf MOLOWIAintRSimhaekle 1S preferably

opergxg‘%/ linked to control sequences directi ng 30
prod ifproyious frbofimenty the phrigreceubieal yempasitionris ¢ither directly

atiytiadtdiad 1a MeHraid SucREMt th ods,
iE_he LG CoA i |ncr easegglggi}k m?ir%glgg%lﬁerg h&f%"?ﬁ"% lanFuSR
TpngsgAiqndntp the thirdgerebirl veracler RV or tp'radﬁmnatahyn ofrd c@mtpbﬁnon

whbre It &R SRIRhe Y
PCT/ US2004/ 004344 Wl&c&% o élggfb/ﬁgt% aifariers sef ul

for dBEREXLY ofghe %@Oﬁﬂnm@mnnbl@hleccamﬂscplba)dueztsb@ﬁl théte
nidfh¥d delg! Ofe

met ho arnéSt ga‘rétﬂl%gtﬁ‘gcr“? e sgéh%ul?ac?ut?cﬁ?aa&ﬁ?ﬂtftg?ﬁ cagfersto g
m?mﬂia]a%‘éh that thempleeulsis ablg to atveshe hypothaledisTEn bre&frre@ B¥bodiments,

eW a red di e O et
th@%%ﬁé%@l of dﬁﬂﬁ?%é Ly gi ke%g? Eq)}'hé g{}leoﬁ g}eﬁéq%n%ggyth%/\&cglﬁy of {hg

is at |east
hﬁpﬁ@hwm@dllmﬁmshlrddwabrﬂmmdlcle)s at | east 20% over

nor erei n, human nornmal body
nﬁheﬂp@g%‘éf 'he V“%Afsth%iﬁdq greasgemalopuly capge ipgteased in
theswmmods BO@D)inistéri Velcf(’bd excodihg e A 19 alf)ﬁéﬁlﬁée‘%&@aﬂy

ese net hods woul

ered obese he h
acg eﬁa'(l:et 2 Cfletr g‘ g it ;\rqﬁtvgqg@ 1b§,bl%i{o enigpthe hsp/@thalamus and

thahmeaugmnd:e@rcelaaeesmrmcfnoOA!s with 3 Gio® enboding
r 40% woul d al so no?‘lébg uenexplec{ﬁé hég(gh%o“he

vectr?{/gen ?8%&1? LOlegHF 5 %#811&]31}' ogeraldy livld tocantrohodeenods directing

prodmﬁ@ﬁﬁ’ltﬁtgnél&ﬂlé ftdh K Sedbtdn @ﬂelﬁ?; cﬁﬁal%ng{ gg?gtr ' Ogdl B an
i z y

nﬁ Cgufferln froma condition
i nsuP At aspesEp! ithesamethodsy the LGeeseis reodscittiyativecthe
ad?iiig:ﬂ@d@ 1738073 l:ostﬁe glﬁﬁlro? %I IHagnrhaQ,rlgefgragly rl]ntg) ﬁn t’tl¥1rcla ce}/ebra%entrlcle.
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CoA) levels in the hypothal anus of the manmal. These
nmet hods are useful in any situation where it is

waele®unzdsg hat t he mammal i ncrease 15 its foodP@TUS004/004344

or glucose production. Exanples of such situations are
when the mammal is undergoing a treatnment that causes
i nsufficient food i ntake or di%icose production, for

exanpl e cancer chenotherapy, or when the manmal  has
an i nfREAPPEnIelee Areatselyl for desteaping fod intake (ad giugose piovaction in

AR et AN dIRE o8 BHSHS hldgqf fi1cient food intake or

glucose production. The nethods are also effective in
manmal &es¢ mgthodsrage paytisutaly oesfildor tB@tniant sfapmee Zadigets snetiftus and
&J%?l%ﬁ ﬁggﬁ‘ﬁgﬁ Qpﬁlty%e @gf olbg:m&O 18 enVLs\é%E% ﬁgfﬁ%ag@ Saé%gna% at least

decreasin the ac IVIt
Yo lowar wpwnal body, weight. emwthet:emb@anm sHeasenma &tak Ja@Q0% over normal

GOrd?%&ﬂ{ 3 usEr(Pﬂn ?&H h%ma grmg%ﬁg% gﬁlggtgafsrteﬂ Ia%%gpg Ilrg@é)w 5-24.9

transt eriase
K%f meted (NﬁibBﬂ WQ‘DQQITASBMPmd@« &@\aboUIH Y k@lrﬁﬁfdﬁﬁ eﬁhsmﬁ?@d 15BésE herein.

of ways tiv of a np can

decr eali (SE%I Zt%%&sgvou% Eﬁ#e 'S fesFaaRrg oy lﬁ‘ﬁ’g? Héé%té‘ﬁﬂs'i T lthough

deorpes intfoatintake dihe 1e3§: 1b%aw% 0%, BeA0VR OB alsWAS 1R uhBected.
onprises a small nol ecule

h
ST TR e e O
ﬁxﬁ&uﬁﬁdh— idas ﬁlﬁﬁﬁi&h@fﬂ@ﬁhgﬁéﬁl @ coldMon@H bt $e€ b HuffiBient food intake

bod or angrj bod fragnment conprising an anti body
Q:S.g a?%% %‘%‘lftéont h ﬁlsaﬁOHlPBfe qerrgasertfg-chainpigr ayt-GerA (LC-

(auzst)nmuynﬂkhwﬁm of h@eRiMa).i s capable of binding to

t he \L;ﬁ{eCoA-i ncr easi n]g_ mol ecule to inhibit the

act i 3¢ BFtheds @rersefakin jamy sigadgnoyheqe isalgsifedithat theinmepnagh increase
ids TeddahdaRd o dMié64eSIrEdudtord HxImPiks @sﬁ&t ditGaticRs Bre whin the mammal is

ri bozyme, an antisense conpound, an aptaner or
UNERRYIng pireabgens that spusesinsuifisientivpdintake ar gudver praétpaon Jofxample

cﬁﬁl@ﬁﬁleﬁﬂﬁl@&bﬁp Gifen thd fratnraf “i%allx E‘ée%%o%\%d& agg%{rgla}ﬁf%gl We.g,

I NCr easl n% he aCt|V|t of
Wﬂe’@fﬂcﬁo éhagcauSQ%lrSnfftcnqnéfOp@\mm@ oygluctqsap:sﬂlmuameTﬂe methods are

a(sQlé’aEgame wgn;glgcag,égaz}gﬁyf@é S2004/ 004344 - 20

mal onyl - CoA oxXy carnitine acylcarnitine
t r andh sumesaspectsef the@oomtd nyedrsoifye h@@),A Bvelearoydcrdasall by decreasing

ool st & VLA KA FS XSS s
trapspotigrpatidraleamybCo A pohease, @hiting pSlh‘ytoyil t@fsfsaed], and acyl-CoA
s_qof t hat ,the .activit cul e can

oS3 0 RIBRY 405 0) bl e B
Of:@)mpbsulle carbedletreastdiare by éd) ad@inistehigg ApRaTRhceutidd€composition to the
b]pauar eCr%utl ition r|S|n a small nol ecul e

b AL apmg gpegggﬁg ﬁgar%fquw IBHOS]{UH% comprises a small molecule
ci;ﬁbl@@Amhﬂﬁ:th@aﬁd d&@vﬁ@f@lﬁéﬂ@CoAhﬂsm@ﬁ[ﬂgﬁﬁo‘léoﬁfe‘ 9 a&rﬁlﬁwtermg an

cul e Eo t he pot hal amus; and (c) adm niStering
%8556? Shifgme éOIﬁ‘BqlSélbﬁﬂnémtﬂwdv hendingyisetorbs brainof the mammal,

whee sie AEbAYGSs aIﬂfb@d}Ufi@g‘nké%lto 1frs Q£aprz]113)/1@ Gf ﬁﬁ&hg th tBQEé do.rAt ﬁ&%asmg

| ucose productiaon
mﬁg’F’t‘lg &bt the ety of thepmplesyls; afldI‘Pr ﬁ@ ﬂém@nﬁtﬁmg e inhiitotytraicleic
adi@ B RImekis (&4, 4 5 m elgr{%ntﬁérasg Qo/ﬁlg)%h@ Wn '} 1%@11 or3f %A) to the brain

wei ght. These nethods woul pecte to 1 ncrease
ofiepmamprhke in the mamml by at | east

In other aspects of these embodiments, the LC-CoA levels are decreased by increasing

the activity of an LC-CoA-decreasing molecule (e.g., carnitine palmitoyl transferase 1 (CPT1),
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5% 10% 20% 30% or 40% The inventors have al so
succeeded in discovering that hepatic autoregul ation

w@24071458.5 nedi ated by LC-CoA levels in the PCT/US2004/004344

hypot hal anus. See Exanple 4. Thus, in some

enbodi nents, the invention is directed to nethods of
restoring hepatic autoregul atd®n in a mamal wth

i nadequat e hepati c autoregul ati on. The et hods

oolopyliGa dacabeadisagalnnCadylcatite tfanklBedsd) QeI XRAL fea) BoReGase, 2-

S b G BT o e e B HB acho WABH-SOA oo and acyl-

20A py@sRRS & € hjRgalandubSHlsh Bs hrevEkss; dibdlSEe a}ibrﬂlgest d¥&vays that the
| evel s of free fatty acid via lipid

circul n

et a0l i ap rogto G agAladr ennas RgekHepisial composiion
il thEbrai@ oF 8 @Rl FhdSHRRR A REAUS St orRBAAHSIBe REmB molecule
conpensatory decrease i n hepatic glycogenolysis. This

fﬂﬁ’éﬂ% AR asHlS aetéwtyd}; el crqaping|jnglseyli:d®) administering the
fh@léhﬂé Ruhd ﬁ‘ﬁ)ofh@laﬂllu% Rndt c§‘§dﬂnﬁ!eﬂﬁé’§ Gectd? Uil %ﬁl‘%ﬁ%emolgcu% to the

wki ns et al hese enbo
Eﬂpﬁbhﬁmévels are |ncreased |n the hypot hal anus by the

same Tﬁ@‘é& Hféﬁ‘;%dsaa%e ARAS Fd E er*%gcgeaﬁlﬂg fo?/)ﬁ 2‘@%@1{ gﬁp&g bSaBRn for any

e.g., by decreasing t
@@V\md]e grressiuagrodoiteen iugann I hendwpiodhensntis masngl is at least 10%

-@96— asing nmolecule is CPT1, in
partlc $§ &ﬁg 1L,q%%$€exanple by adm ni stering a
phar nélxse tethadls warplosixpeanl tb dctdage fobid miake of thé memmal by at least

ceutical comnposition conprising a
yﬁh 020%é§0?e %%%able of 30 decreasing the activity

Of t h€he iGveGions bie abamcn@dmhd&ubxenn@maﬂ@um aatoBdguagoddhn be

BRPR e L PicaATe iR ey TG ST B 2\ e i o e

aniiddbﬁmhys, e 1raiﬁﬁtldhﬁd&‘1refct’ea@mﬁéthodsfof eafabg Bepafic Kiit(ﬁggdwloh @ a

C ecreasi ng nol e i nhj bit e
STY @O BRI rap B By om iR e Pﬂraprflfﬁ nereasing LC-CoA
letd)d iﬂltﬁd]{yﬁgﬁoﬂﬂbﬂﬁﬂnﬁé@ftﬁé?mﬁmﬁil m metic WO 2004/ 071458
PCT/ 200 /004344 -21 (e.g., a ribozyne) to the brain
of  t &S PRSP (hepasis TR Uo HetcHbee! RIRBOBAR Fibere da e

@b&fce &7 %aéal“fﬁ%ﬁﬁ‘ﬁ@@lsbﬁﬁcﬂe gQﬁesélfbglahH%Ie%ﬁ bf’ﬂréerat%f ac@r\lla lipid
LC- CoA-i ncreasing nol ecul € in the pot hal anus,

Hisiops Hwlaesaleconeneensyis gutdass 1oy alig sndrisencss Bluepse eto@eonn
beRadsb6f @&fi‘i’lﬁansaﬁrﬁ @ecf%%se ih ﬂeﬂ%ﬁ@ gl'deé%ncﬁ%?so th'iEﬁégJe%meth Eathe

met hods are useful for any

$sratienapin diabeBeshengbuting o ybmhml@mla ahcwed&rvab@qece graffarelins et al,,
gy tionally, the inventors have discovered that

i ncreases in hypothal am ¢ LC-CoA causes reduction in

f ood Inhesk emmﬂéin@t&,l E6eoplevrdvare imma$eﬂﬁmthg hystthataiva by e same

ﬁéth&fs a? lf__f)((i flg_l)gg[{rgw%gf [Ph&ﬁmg‘%g % %gr Qa%ﬂlg(t)t{ altcp v1tyvo?g1l1’I EC-

nerve. an~wWou
@nﬁé(rosetaamg ntokegtle irediel bgdthakous,iery, aﬂlereahdL@JdexA%Ereasmg molecule is

dy C b
PO Rt Py R SHE Py Btpile ThigEa@ieal Somposicin o e
tiraiu ef thie Mnmml a]hﬂﬂladnafcanicﬁ(iompoditﬁinfwd@nﬁﬁg f ﬁﬁlal]ﬁhdﬂ@:ufmﬁable of
ntake gl uc ctign in a .. The )
et R s SRR e Bl B P it e an ey or
MnEbM fragment comprising an antibody binding site to the brain of the mammal, wherein

the antibody or antibody fragment is capable of binding to the LC-CoA-decreasing molecule to

inhibit the activity of the molecule; by administering an inhibitory nucleic acid or mimetic
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fiber in the manmal . In these enbodi nents, the mamal
has at | east one condition selected fromthe group

w@ongisshg of obesity, type 2 di abetes, | eptiPCT/US2004/004344

resi stance, insulin resistance, 15 gonadotropin
defici ency, anmenorrhea, and pol ycystic ovary syndrone.
The vagus nerve is al so know2l-n the art as the

aras npat heti c nervous systemand its branches, and

agheRIIFe fQyihe brasy afghe Mivemadf .6 rCarit levmattlnem sralgidéments can also
gk%yr@ £ ber, at n s known in
oSt BRfSroRatk el LT Ao i Aln SRR B
hb@a?hsla@u% las é@mdﬁedmb@dl @by Ldirtqﬂastdmrmis,termg Ld-GsAatd tﬁ@brax’ﬁﬂ)&lso as
infrare visib

r.adi at such
igl 6)?&/Fc{u? g@g&ﬁﬁl%nq? theFﬁ me 10(% tare use Pf%g, arg; rﬂaé?mgnf& me e a rodent ora
kyanancie palltlnulplraedlebat1ed1aem’rabd| ments, the vagus nerve is

stinmu trlc r exanple a )

oL BBl SELTL SR b HRi e B 8B e Lcon

@@e raincton 1N£6E)(l lijtakeQihd gRic@k pOtHdten BHrOR8 stidhiRti 6 Srefeiht fibers
be stinmulated by  stimulating the

S erve a
S0 et nSinet AEing o neive. Yoo Eeinle TaFerdise gisen would
mﬁétewaﬁhﬂlaﬂl@ddé%ﬁood HtalRYnd SIRERE prdbuctiBh EATRNEDRIS §t11ﬂ1519t1ng an
‘%% atln themdjrectly. The latter nethod can
&3 PF‘%% Weredibegparating the afferent fromt he
ef f eremuk, the @essioh s Md A& Bfmdides HELYRIN ggcﬁnﬁﬂé dha glucose

es of fibers ar e@gr esent. Alternativély,
Iﬁ CS’&P‘?‘I:‘“@F‘P%‘P’?M Thy Hehodssomprisnslimpledngmefiorentheatticongustnerve

filePRItBe ARBmRI 85 8Rte enﬁ‘t@ﬁm@ﬁ@ %ﬁar‘ﬁh&ﬁ% Bthagp(%e cbl\{a%trldn selected
The efferent fibers can al so be sti rru
feqm thg |gepup ﬁ@nsgsﬁ@g pfi apesitygliype dllalyeteselegtm fesbtmrlnwh Irgsjstance,

(oJVT>3 f erve that
%tol veFrélgﬂleéégég % n{r?g%/%fd cagg chlﬁ'j ﬂuﬁ&&@r %’H@% gt he di st al
end cBE®W vBgusaeivanif altodaiown ube @Ihil%/th&ihrslympmhaiclnag/ous system and its
vedrcRdse M oY ldﬁ%é??g Xgrv% "ﬂ%re§felientk pz%ng/lé{gl%s ngrvg 2153613 canabe sgmulated

useful toin &P
byrapy rearisdnowwmin thhat. ddemdimitingedarhyled ineludk ietladicalrdagsaduch as a

AL PG GRS IS e SRR, S il o

udtrdgvipldt dightoleak owwy dticer Sﬁdrgwdoﬁﬁce Inpee f¥Rgiesnbd @iféfts ) the vagus nerve

e sti.nmul f1t05V,at2rrs and 1
ORGP RE Rl o fisbtiiebiaet nefe Sty aHt pish s te
GyberdniceNCE@, (brmnaﬂadlriclpﬁd‘baJ Thﬁaetffé&(ﬂﬁvdgﬁs ﬁeﬁﬁi &h BE‘ Simulated by
Wi t h i nadequat e

c,autorequl ati o
ERRHCnSHis S Ao RoB o otent Sebitaea, or by isolating
eﬂbﬂemﬂeﬂtels gl sifueiihe e fldiBRRATHE 1MBAHShOHIN Be hdcBRPlishddISy
Sh Estl Iat| tg the efferent hepatic vagus
SFPé‘F\?égf eEPreRt Eom the efterenty fibgis inysareq ¢fekp Rerverwhere both types of

fioei et preBiits AllteREN R}, @ledhep Al @ff@reﬁt?ibélt ik @tgmﬁlgte& Rfiere no afferent
reduction of food intake and gl ucose production.

DBPIS PSR tePh SIS 2se & the Heer| Rheafferahfibarecadadsorbe bigtulated by
stitulhii thOlided Yﬂr&ﬂy ef?@ TR EiRally, Bl @&Tﬁ%%é‘&f&&t e%rmhat serve

t he scoge of the clalins herein w appar en
thag liver e §he Yaguswerveiagn alse b ¢up andctbagistalemnd tciobe soifautatel, thus only

SREGHiT o BRI PR e ce of the invention as

Sdl scl églsed herge . {eaﬁ%egs i ntended that the

specilh¢ emeunyaf stm@em gsefuditd inhibhen &od phlesind Bcose production can
wi.th the scope,and spirj

on. ir ,
bg? at he gentl on e'%%ngwﬁt U G L BB ORs Q‘Pﬁﬁar(}éi? %ﬁ‘?ﬁecmcal
foIIowthe exanpl es. Exanple 1. Inhibition of
Hypot hal am ¢ Carnitine Pal mtoyltransferase-1
Decr eases Food
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Intake and d ucose Production 15 Exanple Sunmmary The
enzyne carnitine palmtoyl transferase-1 regul ates the

weponp7afs | ong-chain fatty acids in the mtocPOntis1084/004344

where they can undergo R-oxidation. In order to

exam ne novel nechanisn(s) an whi ch central

met abol i sm of |ipids can nodwdéate energy bal ance, we

ai n@d.t?(5 sel ec,tivelge reduce |ipid oxidation in the
LIPRIERR o straulateitBe vagus nerteds eansiant voltagefstimali nf t iorfev, at 2 ms

26l Pak, Mt 10¥hint r ansf erase-1 was di m ni shed via

adm nistration of a ribozyne-containing plasmd

desi gHeglated e@b@%mmt% #heliyvediear ie dsetddhe adiiinabaétdRs Of restoring

hdPafic fRAYARBH inVd rﬁaﬁnﬂgll‘{vci{h a qﬁaﬁeqm%?%}%?ag%&%%gg?%| The methods

inhibitors of Its activ
GRERRTISe §inaulatimg i effererd hegaiic vagus ndivofiteeNTEaheth6diop} Isttﬂnﬁﬂmg the
ransferase-1

i L R CT R TR
ihovaictatiapth tbenlddlg:anm ofsfogd Lnels endledEECirb@Rtiol hese

results indicate 25 that changes in the rate of |ipid

oxi dation in selective hypothal am ¢ neurons can si gnal

nut r i Baferrediwabvddatyntsi df Yhelidvehtieh 4y BRtdbH aMHs foqufghaxhrﬂ les.
exogenous and endogenous i nputs

&ﬁfﬁr‘?“é%g’glme“‘i%twéth{“ﬁg © ¥PPeItha siams herpin ot e epnerent toPhg skilled in the

exhopesdests dfek ERatioe S%Q%tlﬁgwlhé ﬁjvgitloﬁ G ﬁjgcl&sgd hdn. 1tis

lnpe agths res onsi bl e for
Si°Y %Ugeé% Cﬁ?%tgﬁﬁéerrvﬂihéh%?xaﬁlybétbh 813183 etedlemnrdary only, with

tha(:;cdpé ardRpird BRhEMTHIBN bSAE MbichBELPAL Blafn,
transferase-1 (CPT1), regéu | at es t)ﬁe ent try hl?thHOWtheexamples'
| ong-chain fatty acids in the WO 2004/ 071458

IRGHJHSZM 084 hans) h
g %o 13 lox| dgﬁ gt;l]lgl(%r'{]/b{@gaal??y et qd&ﬁ@oym?%tgc?ge Eﬁecrea}ses Food
Ghyggse [ypdusiomt i ons drove our attention to the

Ek@ﬁ@le@hﬁmfaﬁl e of hypothalam c CPT1. a) the suppressive
effect of i'nhibitors of fatty acid synthase (FAS) on
f ood Tharaweecagiting palmitagteadeadsel lenvgilgehe emsl cﬁﬂt)ﬂg—cﬁ&lAfatty

L dP et Lre LAct : s et al.
a@ dp Ql)tﬁt{(‘ltmtbcrl]lbﬁ(matv?{ qgey%va;l- %u%d d 6(5%/ 8@ L]r%\?éé] é]tof Fapwe cl}pvel
ntlﬁﬁbanllsamjbc Fdrich cfrgtal yneabmlmm(df@ﬁaa caml ieddnlaBeCdner sl ®hlanc@! ®6laimed to

sél@ctfvgl? rédﬂb%\@ld &84 %%5 %1 (t% g,rtLg e(l)c?wlltyn (t)faclglremtme

re n 0
pa]@tmoy\h teanglataseahw e dlmumﬁabvm a«aﬁlhdtratﬁ)nﬁﬁ ) hbozijlhﬁlcentfiﬁintg)blasnud

d@sq% Lcﬂ%gcrlgcgﬁs &n)c%ase @? e)éﬁressm% G%téfg%gzy%%tﬁiglaégmﬁlﬁ@ gfa
pharex¢abegicaf lnlmﬁltditg sf Meaciaigtin iiatteied ddiablal Fohirid1d CEl%? Een'e{]c or
bﬂ)g? rnlnlcéaj: %nhlgb%aon #R%}/@kp%n%étlgeé%%%igg@%%%%ﬁ @ctb\éty was sufficient
tcgnamkdsd?l)t ﬁdm’ﬁsh febd ke ﬁﬂﬂ&enﬂ@ém&ﬁ Bdb sl LRI, %esleq:{s@ﬁsdo%cate

Ielc aci d) or the inhibition of
th(ea %Hag;g ﬁ{i‘terﬁ thBlf’I%‘ P‘Plhmd%ié‘?tt"é hypoghaleadeneurang erssigrfal nutrient

amblﬁﬁtyho ﬂﬁeﬁyﬁoﬂﬁiat{ﬂﬁ% wilictfih turn 48R ktes (0 eic%gltlouts P endo enous

o%lhesl S | asked whether a primary Crease
“@&% n“éré?“its\fptwhqcﬁmtﬂﬁ%omypot hal anus is sufficient to
Inidolddabs, bot h feedi ng behavior and GP. 15 Results

This example describes experimental results directed to the mechanism responsible for
the lipid-dependent signal by examining the role of hypothalamic lipid oxidation. The enzyme,

carnitine palmitoyl transferase-1 (CPT1), regulates the entry of long-chain fatty acids in the
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Mol ecul ar and phar macol ogi cal approaches to CPTI
inhibition. To inhibit the entry of LG CoAs in the

woreaeoraskiri a, we pursued pharmacol ogi cal and POI/E820048004344

approaches. W first denonstrated that the preval ent
formof CPTlI in the hypothal anus by northern anal ysis

is the liver (CPT1L) rather-3%han the nuscle (CPT1M
isoform (FIG ib). We therefore designed 20 a ri bozyne
[epohppdry wsre tpyggan Illeqermthvméemec (¥cGatyl ot ak) 10AT,SRuGRT 1994). Two

X
LU AT p—
@féq%t)frimlubltqrbof f@ecme@yethﬁémsmnﬁb@smtaﬁmteqmtes tirbdayed levels of

LSRR S TAERL S Fhud B O B s

suphieksii te@ffscte ofl thellog g-ghriirf faﬂﬁﬁktnﬂ WLAMQlotasgid ddfivered in the third

SR B G ! S L

i@ﬁilfﬂ.llslfdﬁob of taandeatidasshoktRRin %ht@raaﬂﬂhaﬁ El%ds {ﬂot"f%ﬂﬁf@'(lggﬁ for entry in
e Ce t hat InniEprtron o

t%e S‘rlt%;‘r}gfbep oo Cégag ?g(t(??t Ao thyss Previgkdmdinge we pesiyjased that an

mcmﬁse i itk dnalLOLCoh GvElRASa hypgﬁﬂﬁﬁlnccﬁgnﬁm%ﬁtn%ﬁ%qluia%lht)t Whis
rs of CPTI activit

Bt I‘@% hg?@?@%&bé e‘(hFDé&)ICV@ﬁmeem{mr@f@&% rseclp pf degied

chV(Idl NoaBOHEbRIE of BEE0AENRY dfthe htocHIEHELRS G ﬁ;E Thsed le¥ﬁls of
ivity and increase LC-CoAs in the hypothal anus.
18%8‘@11{1% (Beftusst Hr SPMeT? festdhis Aripthsisie ate@pked athether a primary

debRERAGH EPTItakGtyGh tHe Rl tﬁdﬂan@ﬁ qg‘su?ﬁgi)e% to TR botl %e%ﬁﬁ)r'g behavior

were sinilar compare the appropriate cont
P¥58le 1). O note, there vvas a tendency toward | ower

Hagitd Nng plasma insulin and leptin levels in rats

treated ICV vvlth CPTlL Ri bo for three days conpared
dglepulgra 1s o Py {01204 iti 6. TAGB hibit the entry of

9 5 v CPT1
Sy Sy by Sy i
frgtZgmausraed gmothe P@@éﬂﬁlt 302t (PG dh tha hﬁioﬂla(agr)us b3 3orildh analys1s is

PRI LeE ST B S350 G- B i
agthodyme @PT1L-RibtOFIG. lc)lkﬂatzpechEAll)( e8ve OCBOLLIMRNAQind introduced it
ir%o ggnaHaligge)%re%Siérgv%tog (lgg? izld)okkgghéttntegagtﬁgal)ﬂi% 'ooa%asgeggruct to
dé:crmt)se SPUOL 8xpesiion b sabBOrhsiBetdDAB28 cally. (P18 .14 QadB1f). We also
§u ItrI tr(l,g h&EL)J{hi )%ﬁtegbc Tguélzog é% %P%Fg]bl%jtgr@%;ﬁd ilggta@énr\t}%@gétse the

cdmnentregtoh bELCICRAP iff 1e\rar areRtlcsl Aadl (stcattgr ITgueHs vahdgted the use of
asnma sa S

aver ng at | east four
gﬁ%ﬁha{ ?‘h‘é? dé‘i(ﬁf’ér hF’éerSE:‘é’P inggamipgiap HP1§ agg p@wrdﬁé pitidence that
inhikgitibrOSFACH N taddkty ipBr deli€sufficient to increase the tissue concentration of LC-CoAs.

Based on these results, two specific inhibitors of CPT1 activity, ST1326 and

2-Tetradecylglydate (TDGA), or CPT1L-Ribo were infused ICV in conscious rats in order to
decrease CPT1 activity and increase LC-CoAs in the hypothalamus. The baseline
anthropometrical and biochemical characteristics of rats in each experimental group were
similar compared with the appropriate control (Table 1). Of note, there was a tendency toward
lower fasting plasma insulin and leptin levels in rats treated ICV with CPT1L-Ribo for three

days compared with pair-fed controls (Table 1).
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15 vector group was matched to that of the CPT1L-Ri bo
group. Food intake in the renai ning experinmental

wW@e@yps149s neasured prior to the acute | CV i nPCEUSN00004344

test substances. ICV catheters were inplanted in male
Sprague-Dawl ey rats by stereotaxic surgery (Obici et
al., 2002a; Coici et al., 20¢#- Liu et al., 1998). The
bi ochem cal or nol ecul ar anal yses, the netabolic or
fidde f.eedi ng experiments were perforned -3 weeks | ater

(FIG 2a). CPTYtst®i boCRAL.-Hibbi vafchidled CVITIGA ee STA§4D  ST1326

prior to experimental tests (FIG Za). TPTIT Tnnibitors
o?asébhl cle (CON) were acutely injected or infused ICV

fﬁ)&dg%dﬁ? i CE%QPQ@ 200 igetog:rlcﬁ? dlt3 ?&*@ow7%|e 3024

ZIa:)odIﬁ&ef(gf st agami ned tihe effectzsﬁoTleﬂzbo 02 GPTIL 2140
(FIG 2b and CPT1IM (FIG 2c) nRNA |levels in selected

Hykeesh i ¢ nubiOg] sarﬁozﬂ@cﬁ by @ilgpd 28.2808cheésD+10si n§1=0.7
ant it ve real tinme (adj u for. R-actin copy
g@ﬂﬁl@r(ﬁ' q%@ ]r‘r%r(?szt r at eodg-zg Zvar ke%too‘gcr edeB i n ldep 14202
) t he afc%la@tle nuq gl ( ARCheaBY! Bkol Y 0.5:0.1

| at eral " regi ons of the hypot hal anus, sucﬁ as
paaptin @nfmi) cul ar0x0Bcl ei (F0YN) or 1t5&ez | at7eoal 0.910.2 0.9+0.1

Aypot hal anus ( CAA) . CoNnversely, CPTIV TTRNA Was
S3MPssed at nuch lower levels particularly in ARC

pressi ¢ vvas ppr L pere

S TP 5 R S B, o
haﬁmhrmpﬁﬂ)ant QOQ Ogl Calzl«_eifect Spidot sheyld al 894 ead 5149
to a decrease in CPT1 activity in ARC. Thus, we next

ndds@Mdy CPT1 Geilvi t y G4¥0ARC afd+DA WQ52004/ 0244538 0.4x0.1

CT/ JSZ 04/ 004344 - 25 whol e hypothal amus, A marked
CPREs guring therelq m%?ﬁ@%ﬂl}ﬁfﬂ(‘rﬁ e lewgls ogpined by ayeyagepg at least four
RErasarRgs during thegrperianiahpstiod B’rth@mimmnb&euf?pdm@mtthe
Yrotor grqunivat matrladde that of theCRIRLRibo grpup.j Kooddwtalesrip thgjrerpaining

- PRerigtal goupe Wt restred piins é?r% Al CoRTusion RIS t(sEps@nces.

2b). W also validated the effect of the irreversible
cPT1 ISthiaghetesy wapiplyveddpmale SpeagneDeyley mataARG ¢t @ic gugery

@Bgzl )Mh@' ﬁ)()'éa fdﬂ@&%hﬁ' Q@@{SLi(J lgﬁ 13%21 Tﬁé ﬁ@éﬂe}{nca frl?dl&%gr

to test the postulatethat nistratiron o
Jnalypasi the ﬁ@taww@meﬁeedmgwwywm weee penforreqlsés weekJatasfollnwing

E%I ete%cd‘b%%_clti(%lg%ne 'g{::l@éactlog ldﬁIQ]O§ H@% 1L- ?Q?lyoe&lg's 1\?ere:(£lp é#lj‘tlé&‘a days

bitor Its inactivé stereo i soner
m@r to expenimenkal tasGFIGST4) 3 28T h thiibifosstor atlide (C@¥)owére aautely injected

dgﬁ{fﬁi%q &og%re@?% chg) fctall%g %/ae erlze%uGthaWL% tre%is &)%ﬁt %h aOOZa

Q}IHA et €,12601) lCEIGC@a% Werfn’(sjt e%hmmac) th\g_e}ffa:é gﬂ)gﬁgL Rf]blosc;anPTlL rgFIG. 2b)
ShEPTUEERG o) HERATERE I Rlectry i BTG EP G Rt

pund:hebl Umng qxfanﬁﬁt'ﬂ'e reilftlﬁrétHORe(h&ﬁud&DifoE B-aeih &opY hurdise) we t Y

in ARC an nhi bi TIL activity
gt A e L RN R e ARG GAREY but not n
rhxffc ﬁﬁb@ﬂ regiGRSE the B dtﬁ@l&lsfduﬂﬂ:isﬂﬂ@parzwé@tn%ﬁﬁrsnu@]‘el (PVN) or the
I@t ngnts wer e designed to exam ne the effects o

Bras EdiY- CRnTesel: GRT B ndidyh wag eipyasteyl appuch lower levels
;faﬁﬁdlaﬂﬁ iER@ h®its AP sdidhSwisindt ;fb‘f&écf&ﬂly ait@rewgepbﬁd RIFoC 1f the

i nhi bition of CPTI decreases food intake i rst
reaglsadidsergasa e EREIL mRNAthagimpaetait hiclegiesd sifastsoit shanldedsellead to a

RO B RPEFRCRLIOS fARAMIRIAN Rk SmOfsueH EbTFQ&HEt?EneﬁRC and in
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feedi ng behavior in conscious rats (FIG 3). To this
end, three-hours before the onset of the dark cycle

w@20oneTi46% oups of rats received a bol us of eitPEF/US2004/004344

control vector or CPT1L-R bo, or ST 1340, an inactive
stereo isoner of ST 1326, or the CPTIL inhibitor (ST
1326) via an 20 indwelling | &P-cat heter. Food intake

ni.t red iin metabolic cages before and up to 72h
Wﬁ? pcohhé Y Pipaekadideseross %ﬁl‘ lectizify, (FIGQ0Pw)s obfdreed following

KB/ @hiihivieatb8 of ERSEL-RD %R@R@%ll{! o and
acti Vi 2h andod Rt tlf\ﬁ{?%l%ﬁfpo%alapms (FIG. 2e), in

Epfl BV“Q% t‘beoselﬂégﬁ(ﬂ Feets pbﬁervaqb Pl@jCP”BlrlseRNdrf (Fa @b XWa alsb-U4Bdated the
GeecCf tisd ik {erfifle OPTY lﬂﬁuﬂiﬂof’f g | ghtprfiQl, tl:}_\gyy\lndg %SEJ_\}EIA % and whole

adm ni stration aver age Nt ake'

lgfgotéglalgub@:l(ﬁ sy ; Fipatly, wd yimed bretesrtirekoetulafef§ tha TCO fadthidMtraon of
1@?@#&5 & der 1@%&91%6&& ﬁ%{%as‘é@% &b a0 f/%fca U\#\fe Hse?ig?]r this purpose the

ared with ei ther control vector

rayﬁr%lplgpggne thhibiter ST1386 zlymas 1(125[21@% stded 1soﬁerrmhand éé a c@ﬁt&ﬁl eicv
I nhi

!
LT B Al aath PALRO nBRRe P B i (Bt 26 Ot goa
WA 28) Ietrds indeRet but@ot is PENemd LEONEDthErST-E849nof @bl vdOalso

. The anorectic
e D PR P 06 it s gt molsaeer and
Iﬂll&hnaﬁ@bglmnhgmar of Ol oM BIRLRBASE CRTT fkivit) HESEC gﬁh the
‘Hﬁﬁﬁgﬁ fgo& L ntake were significant conpare
QIR S ERRCPRsTatio MS@mfgaLcépoAs
Bhbel aphiasg esdlﬁgwm'chsa&ek“ bip@rlm&ﬂﬁ«lf}&@tdg%%gg 1 e:&aﬂlﬂgtﬁbtéﬂ%as 8f the
icant a

t. t [l
h\ﬁ}ﬁcﬁhealls a I C & Cﬁ)g‘ B Sa%t?vgtlg on ieeglng behagior F,mdggsugn gjtion.
foll alhlﬁM iselpition 6t RBe ks fbd kntﬁ bs\bﬁ%ﬁg rguﬁ | whether

ﬁﬁ%fﬁé% 1326, res ective g
6‘6%7“@6&%2‘& eculargng ph arm#ﬁoéogrceb@@agemste df GPT1508dulates
f«ﬂﬁmg ®éameiok h ddasdidhs fraﬁng('} @;) L dsvgﬁ!d C&]re% %Eﬁ{‘rs eetdre ANl ons& of the

sel.i ne val ues n order to

d?rg\‘iécé“f Pyt BrayPs ‘Pféatﬁ%hla?ﬂ ashpdusrad sition sqntnﬂoevefcmr ot GBT1L-Ribo, or ST
1a4mﬁreﬁahdtﬁ/e BeRB Yok sTOf 326‘\5&% }%Pcbo 1k ﬁl gﬁﬂ 13265 vid & ext

nal yzed the effect of CPT on
%’Bkhé% 5% ﬁathﬂserofomta}m@lmmuowesn mabeltci chgds ib¥fere and up to 72h

analoe r a,mar ked

aI : :\g Rgﬁlgﬁé‘ncﬁl?@bwﬁ LiTE, E&E{%} %‘k%%lec?lve qerease i é%ggoé]\%ai

e)ip@\w@:qqua.cwlblﬁF@@bap@d{) wa IV mj’éotildilf @TICPRHDQ(&He@Ite@fn)rapld
o) in the ARC was not

LRSS S BB AL S s E b

(apgrpgs, fogt intakl b5l vs. tzmesaez @fﬁdlaryegi&O @) efrﬁellelmec} e?féen]gtﬁliév
evels O

| chan he neur ona
O g o R P R Aa i aoF epse ke comesi epror wih
amqlew thrdll rsmzmce(my [B0}. hsama g a&ﬁélﬁ@{ R ecﬁ!ﬁ!{ 6f|at E(&Fﬁ
I N _selectlve 0 am cC
b8 BB L B e, ok P e S e
stayéo isdradrdST ABA0) faled tmoﬁﬁ%ddm‘glb@hévﬁfr %FI@” 3é 80 ﬁ/fgi Q&o?é&ﬁc effect of

L of t al t
ce‘xt]rzﬁ CIPE'S G%b l%m ]ﬁ%@{gﬁ%hatéeaséﬂ%lh fc?lmgtg a 51W@Ei\hmnamstmtlon These
debmisebintfo@in@ke GEELighiHehi 'c&gpaﬁ’éd"&l%@otlpﬁﬁgﬁh% LW vehhcle/control

| nt were al so eS|gne to exanln
(Pl BEE) "B chuiter Somibrmling induseel o COFTiah bt iommion seatidlyty

SIgnﬁs;ulhtlanzzﬂp(tlmz n{aln@ 144230 a| gvgﬂl (-5 Actd ghdFR:35 o)

sesse a conbination o usi on
fo {l%ﬁ\/&admlmstratlon of CP1L-Ribo and high dose ST 1326, respectively (FIG. 3b and



10

15

20

25

30

pancreatic-insulin clanp studies (FIG 4b). In these
studies, the daily food intake was matched in the

WO 2608/076%i vi ng | CV vector and | CV CPTI L- R bo *AHDE®04/004344

1). Al rats also received an .intra-arterial

i nfusion of [3-'H]-glucose for the last 4 hr of ICV

i nfusion and a 20 pancreati c/26sulin clanp (insulin 1

mJ kg. m n; somatostatin 3g/kg/mn) during the [ast 2

b Thiefeptehantesitarehp % ddotease ietailglfoqd iRAKER svhicBidtainedtowatld. baseline
?963? ?}s expected in the presence of -basal

EYEG &t ng i nsulin level's (clanp procedure; Table 1),

t he rBigdodto ggtncoestigaihy sie @r[écl(aﬁsﬁi); resp@@ibie fofltht @norectic properties

' in euglycem a was inal ip.l nt r ql
Sl BB Gt edet deurred e olta: b Gl E @Bk Bicicgen cyprossion
oﬂqe§ ARy é@gﬁd‘ﬂs nbguarﬁyatﬁ@ aﬁ;ﬂ}agby b kb MORGe Velald larﬂrﬁau&uqecrease in
i nhi bitors 25 of ressi on or _acti vi

és%% BLENING RN Bhg ﬁRG@é@tSéfeaieﬂ Fitp ¥ G 1L§1?9990£@>PW# pith

COntRI- o (FID 381 @6%53@){ Qﬁgkﬁf&@f&l 3f PORESin AR s not
inhibition of CPT-1 activity in the g@esence of fixed

sigifipnad y pltgredshy] @Pﬂléo&fé@mmlalﬁﬁr%wg HEG #i) Qveaalljthpse popectic effects

%)br@ the 9&1(91' tHdt Qﬁeﬁlg&oﬂ %ﬁ%hzﬁ lev% of‘EéICo@é %5%/ Iaiargctltyt&@ntrol food
ential mechani sn( ?hmﬁ adm ni stration of -
olke yia thean agtermensdiscrede, @elgmmwntémbﬁwhem@rm ingreages in d4¢-CoAs

ié@elﬁﬁ%@]l@gtgg h? afh%g thélpaﬁs aﬁasi&g%r tI) 5&81?1{‘[ fnghéjﬂcJtéﬁE Ei‘?&ts o)f oleic

aqid @TddétFAﬁonle@thMn fohd intrise Heftus ¢al., 20@@{@39@@ alGIZQOZa Maklmura et

n e r.al t agoni sts of CPT1 was due to

élt ?H&l gP%lﬁgxﬁ] uzgg@ upt ake or to suppression of

endog Eimoniislay 38 c¥a) dugtiine E@lﬁerlments were also

alycose r}ugg@&eﬁg& oBEL A FA BCFAL Bl Flin

nver se
(HIG. 4a Wﬂﬁﬁcﬁﬂﬂ@%s%&i bp2a 66}41251@@1@3 HAICV ﬁﬁ‘usbms afllth ayscbnnc

G DSl nati i dp B S e Rpf Bt Al Rachea

(R fatsFRededvif gy V3R3Y and16), CESTLI6o (Tayle 44 7Ad rats=83o receivatd an

476%. Nz These decreas l. ucose
BB B e e Gt € Rt 8gY B8 dnt
pmafebﬂld/ﬂnaﬂmatan@l?mulam WM R Ma@htbta0S Bg/RBnal) a{uh@nfhe fast 2 hr
Di scussi an t he basi s of these esul ts P\@ conclu

phike Sttl%(oé’%?ﬁﬁél 2003 %: Qg Pt 0L Lo et ip e prosguce of ~basal

Siedulatiy BRElint 10vesBEIR pYocSAHBR ITESIS 1§, BRGath Bf gk&)s@ﬂlﬂmon (GIR)
endogenous gl ucose production, _ Furthernor

FaBiEside mapain euglyceraigryas marsingl i 1EV santsl S@Fm(vsetm-@ﬂ%/w- or
L/&l@(qcs-mhged Rhaased Ihglkghﬁn) 8] cdiferaleoDdIbWing 8@ Glth & of inhibitors

ot hal am ¢ neur ons his increase represents a

@ T-Apxpsesginapr astivitpglugnge haddmbe mhisedialecerate ofyhy ig/kghmin in order
E&Jﬂr&eﬂ&{ygé!&}c%ﬁnaa gl ?lb %F o] %ﬁb BN GBivit Iﬁﬁ Eiy %Eb%@lacé Of fixed

proonot e swtch in sour ces rom ca rates

twl Hasg) inguliragpdcantrationgistimelhtes feplinetionemtglycogsfhomrotjasisous

and e ri i . .

t oget %ﬁ}%&%?(%}%{n cﬂhe 8@&?&11 g’?‘f aH%mEs;))Ff %&hgfl gﬁ%ﬁ}r{aﬂ?ﬁﬁ&lon of CPT-1
dlﬁhgousm)enhxﬁlcdshdlolechmgy glsdinmciat. tWe asaessall giebakisaticslbamaber

f FAS b . (Lof cal - bi Ci Al
Foson et el s 2002yt 2 ke Bl whether e
#0R23%d GIR éndpcddgnrenttal athgogBtsOOPD! wad hre to stiondatioh égluedse

Ill;r)]tglgeeo?%oesubpregspo% of endogenous glucose production (GP). The rate of glucose uptake

was not significantly affected by ICV treatments (FIG. 4c,e,g). Conversely, in the presence of
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cellular levels of LC-CoAs in hypothalamc neurons is
an i nportant sensor of increased nutrient

war@ilaasd ity (FIG la). This in turn activat eBCTESDED04344

neur onal pathways involved in the regulation of both
energy honeostasis and hepatic insulin action. Since
gl ucose production by the | i%er is the maj or source

gf enﬂg&gﬂou i fueJﬁ{ﬁ central neural circui t_ri es

BAH P43yttt 1 anle @B gesn saskedin dndrigr tiemdydecreased (FIG.

SQEN)HICHICPENERGY (697901_03%;%5)’3\@132%(2%2@@7%%2% el -@i@A (by
atrve’te d%ac

5001 . This is consistent wth a ne

{740 i te dPEi SeFreasesrin glue e oaipdt qosyleledt excouneed fonpeitffaf of central
U IoRRY OPT Mo DRICHSG BB ESPONSe Lo changes i n
their availability. Since circulating free fatty acids
Pisprsgigi n rapi d access to the central nervous system

(M 1T 8f iRbadd of thetdBLn1is L QoriuP g{algtg{:] éeé&gﬁl%gitig? qugélslt agtivity

in hypothalamc fatty acrd oxid
Woefiiriantdo magkedle guppeess fond oftake nad gylogmbarngeossoduagsd. i n

' ' in._neuronal. LC | evel s. Under
RO AR A RS Sk St et v
TR Ca ini selettyveihgpothdldraik yierronso QbisincMieNrepRENANAlent: 2 ¥hA of

Rl | - CoA are elevated. An increase in cellular
ﬁgtlngﬁ ya?%l}fgl? & gcﬁsm g %czlﬁ%thaal fHRping OEBE}E%‘H‘I BPRis desiengd promote a
vetchbohelsmrods foar daciojiddrates.lipldd Wad tolithiBthe RyBOL Hey iof:@)!ogenous

woul d be generated when

‘central lipid, signal'

aél\%gfl#o&%rfolu? ?L)&n%’fs lﬂ%i—gﬁlﬁcglat&%pl ed 30 with increased

avai |'Bdéd fopathedfvith alieRbsndéfdicRSr (HeREARRSS T :
since | ncgi laltoh RI. f . hypot hal arriec &Tl,gg‘?ﬁk/?{%&“&g‘rﬁ%é‘a‘“y
PGt R EXS s syl gkt sl oRD0S#: Mekmura et al.,
20CEAhimdkaws etal | Thog e Gres@it fAbings %P}ch'?t}ll & ; 9«%{#&?&? ﬁﬂéﬂ&%lés% in the

n gl se production, it Is '

C%@Hﬂﬁ‘fegt# b GrAS ieas alaia Bearons Fran imbastant ehaax of merpased
duiRnavhie®h RN ANEG a1 2). STRs KNG 1071438 .
ool _usvzlo0451’%(55113451 Ty hyrno?%%%gr%n&%rafl e&y‘\ga%g‘%a%g{““ﬁved in the
regiiiagion ef bathsenerey homegstasis aigd hapaticiasubip setiana Sirea glubast production by
tREleeH tethdj 88 ce b i akj flhne. short .

chai n fat ty acid oﬁngﬁ%in@l\égéééll’%g%t}%.h%(ur@gfrfguel5lef gouicomitantly
modplasdtessneus andendeganousiofizset of endrep(@iid eaali, 402n; gbiticosie
206 06k Qdnd . ot ed, t.hat. whil.
. rfaII;onyll - Co,r.&gléitgn_)wﬂtfl Iﬁtélfgﬁ? %%eg?'%gk 3 rsi{efnrflﬁ RIEAE N, mlogll?oé apqregulate the
inpEofghients i eizdulation i rmsricose tobhdnygsah alramiabiGRT 1

act i i - Lkely that an increase i

nal o\ﬁgﬁcg%{) lﬁklé%g?esﬂglé é%‘r%r ed=Hhe Faé)ilcﬂacf??s fafae fﬁnggéﬁﬁvé?u%?y“em
(Méﬁé@tl ag, 1987; %@Wrﬁ@mhkhdngﬁ}ib hpotalagfic &Y dcid oxidelltion are
RS thddbind e Bt St iaganciubiy S fomptnpanees nnewronal
LeeGr/elasas. ridrldonptlysiGogichlexsedison iahibitioh bf fypehaafnic AAGE activity is
li% pzer. e al . 1?77%. tFia?al I é t he potent orexigenic

appet 1 el St PHETAL ) oldrtapt Sodrreclnvaiasi Apingtaseia cellwar

mbBnpetenkyvasie partal§ ivfutQIBySn@EaslBhethiRtiSRLPEarb Bl A2QAN Fhus, this
pel aeh%,j \ 199?%)%3nt agoni sm may al so be partly mediate

YRegetest skl Wid sgnatyygidbe ssharatedmirenpavailabilisy ofLGHidisspupled
whtBirCeAsel @VAlabilityl oF chB6Hydrat R NAOE AN &R A Es Sk 3

CP'% act i vi tay ’le}{lndcf at tyyraéc?d oXI dg?%og% (?%) bg}n?%lrnggﬁmn of
hypothalamis U1 deridbmenerampoguced thewfletisof. ICY Adwmistration of the LCFA

oleH3 ta6itl 2ObiLiQ AWM | et .al .
2001) QQ Cent r aZFGEIa%ﬁ] fooli i8R @“a‘%%"%@oé&g%’dﬁf 1B fhatthe
accppalationnf &6 elrAsaptherihantbei fhex iapphomitdrhbmliriatiea By component of
prevention and treatnent of obesity and type 2
di abetes nel litus.
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Met hods Design and cloning of CPTIL Ribozyme. Two
conpl enentary 51-base | ong oligonucleotides(CDN), 5'

WETBHAOERAAGAGCT GAT GAGT CCGT GAGGACGAAACGCCCCT CARMAT M0 8004344

20 (SEQ ID NO 2), and 5'

CATTGTGAGCGGCGT TTCGT CCTCACGGACTCATCAGCTCTTTGGTACAGA- 3

(SEQ I D NO 3) were synthesi zé’@-(q:)er on Technol ogi es,

Inc., Alaneda, CA), which contained a catalytic core
fpothalamininidieating | Baviy rso smu@nwtt( th owrrvafonbatinmried|igkrease
ﬁ)nﬁéeﬁrﬁﬁﬂlﬁy oﬁtﬁ?sh%l't%ﬁam 'f:e{tt a01d t’anon%? ﬁ&izlpeﬁ'le(? to eproduce the potent

13- nucl eotid ong seque er 1so
dlacsiof plais agig op alunwae(pyddmmmnﬁde)r disshoul ¢ BPdkdd) th{tasie maidnyl-CoA is

Pelygabily S ikl Brpbb obub oY Prig ahEe Bk scivi

wasinlikedethbicd inandase ia rimcm'y'BCbB Mevel® % PIu@ss haein et Pfesence of genetic

Lrat Tl ette _
SRR ot B BB R BT by precuoap ) QT B stisy resulsin
iacreasad teotls ef IEIYEDAs, Whsdhrie it @dcrdabiemATEhk-CoRi1®R1s viAFibRion of

tream si n virus 40 | ate pol yadenyl ation site.
‘%% nlzﬁf)etal’lfﬂg‘}ﬁesul ting CPT1L 30 Ri bo construct woul d

dl I eClFindllyetht p@tﬁr&‘bféx[lgem@ a 3t1t@sthﬁﬂﬂfﬁfg9§?éits@kﬁln¥$1h&dﬁh’ﬁ the
IL MRNA (FIG le). Control studies

f
%%gi“{fl&%sc %&m % FPhé@Ferﬁqra( étuey éfc?tl F999) Hirgonigimaray also be partly

rodUkitER € fhoddtion of hypRBMFR COPE-N Qbavatl asdbed d-BL R @é%)ek  fuct,
whi ch the CPT-specific sequences were replaced

PopramRRbTRl éﬁ*fe‘éatsCPW%(YGMWB%m@%szwzwg@dam«:ytes
uclﬁendentlge‘&f malon C_Iyl -CoA alg'l' via 1nte(r§a‘§:&c§1a with CB1 rece%& &S%]ﬁdia&eéal 2001).

(il iptpbifien @[f)fattE@H’r @ddationmay thOPEptesdRit broinyemative approach to the
g EdtonRind Gre @R BF %be?‘f%-‘/ mq%/&t%(ﬁ b%ﬂ-:? Mere transfected

into At T20 cells enimne
Nighydssi gma- Al dri ch, MN25 000) as 5 previously
descr 5 Northern a Si s
nas p%ér_g ag(ﬁ bR (];f (ﬁ;’rl Ribo 1% %;wo ccane%%rﬁ%ltaq 5 @F%Sﬁé(glg
Oﬂlgvnuphowee(@m%pies& on, CPT1L-Ri bo plasnm d was

SR RGPS E S o Qb B BERY RS gpg s

($BQUD NRpsel %ol uti on) containing 5 g of plasnm d was

it bhoaraidietetlbaTaadorilhestiCidimiadaoa s

(BB UB 1D:3)Ghérasynthediadd@Opérod TechAolb£ibd, hc., BlAheda, 3t FhRK béntained
es Brain mcro punches of individual

aﬁ?ﬁ%’? ﬁg?lg & anH‘EFE]PGéli.‘l rikpzyme ﬁ?%lﬁ%ﬁeéﬂloalg abqv§\;1p brid plg,euacters see also

RiGSsIeY, Ifbﬁld:d(b?@'lklhﬂélécﬁbde 163§ 3squiRe Flonfrhe ﬁl/e-r 1sof?t)919%?):armtme
%_Fntltatlon of CPT1 and neur opepti des

oHErpsicipsg LK1 (Hheerpon. 1293@1%‘1 6bds 1%%7échliq douplgstranded
flabivéft r@ﬁﬁin?ﬂ§ﬁ|tﬁe dnﬁ&fllﬁé Histhé (Foldbn: Qulgs MereESREL b ?‘LE%E%J

were a yner ase- chai n reaction
eXRIPSign wgfttoq{;?]a%gﬂyaﬂrmgatmp\e>a§hp efpllaRéozagieltd! @nedhsiant o

cytomegalovirus (CMV) enhancer/promoter, an intron element upstream of the CPT1L-Ribo,

and a downstream simian virus 40 late polyadenylation site. (FIG. 1d). The resulting CPT1L-
Ribo construct would direct the transcription of a hammerhead catalytic RNA specific for
CPTIL mRNA (FIG. le). Control studies were done with either pTarget vector alone, when
indicated, or a ribozyme control plasmid (RiboC) in which the CPT-specific sequences were

replaced by the random sequence 5'-
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pTarget. CPT1llIL probe spanned 755 nucl eotides from
position 10 to 765 of CPT1L cDNA (CGeneBank accessi on

WO 0ver14897736) ; CPTL1M probe spanned 545 nucl ePCT/USR04/004344

fromposition 688 to 1233 of CPT1M cDNA (GeneBank
accessi on nunber NM 013200). Total RNA was isol ated
with Trizol (lnvitrogen, Carr?sgoad California) from

GRR At SRRRRGAT %%izl”c&ﬁ%c‘é&'c@ A TCIA GO BT TERR (SEQ
mesot4)ons were performed as previously described

(Qoici et al. 2[)02b_!. CPTlL and CPT1M nRNA specific
pri meFgPression of GREL 0 SMT%RQW@M@QI' ve@piTdlpne were
frasiaed ingdAtT20 celﬁ-m% ?F]@F&Eﬁéﬁ%&h I&I%Fg (5d8) as

NO . 5) and reverse (R) primer,
Bfe ViU e ARttoR FGT29D: Noghan RBING v peiGRT b2 B5ol of

@m%@%@%@@@?@%&e gP’fﬁsgal DBSIRH S corglpllgxed to PEI
T pryedied i a8 provioupls gesstibuleSoeinpr @5 $998) Basilyps uf eved (5%

T P e

B\fteGT MaATIIaBEAT CACCAGATIGU R, th(e IEQ matm@wwmfusm at afrate of 1
A/mig0 CCAGGCAACGGAGATGAAG-3' (SEQ ID NO 11),
5 TCACTGGCCCTTCTTGTGC 3' (SEQ ID NO12), AgRP F

CTCEAGT GUCLAATIBEHDs 3 Bra(iShigrd pankkas b8 individiual hypothalarmc

CTACA nd R-actin -
“Eg?%%% W%&Y@EE%EPN@%% egy
&b& PCTT /ahiBi SARNA orthern and real-time PCR. CPT1
ranscrip

eve alf: e%orgyﬁrra@%‘(ﬁ"l%g‘)foli‘é%&%ﬁ%ﬁ%‘? l\’lofes%’éEYPli@éfﬁéﬂ amplified by
pnb’mwse zieth feaction PBCRIURIE Fat hOpothaBm@s RNN as(0RY1al lélﬂpﬁ&aed into

scr nmeasur ed agai nst a stand
b af 7 % a%a ala'g{’ Z\fyﬁf@ﬁlesg}dqsémnmm@%ﬁo ©a6h of GPTHesDNA
(GedeBWnk hccﬁ@idn&iunﬂbﬂ L7798 sCef1NR p%@%ﬁhﬁied%gﬁ B@dl&tlﬁ% (Q]? %osmon
6%? gﬁé gﬁg,hﬁ\ﬂe sequences. 5 Animal preparation
o 8%8 enqBagk @‘&eﬁﬁwﬁ@wb@ml‘éenﬁmmeek ol d
mal e Topil RWGWZQ@WI@% Wil Brido rﬁg} F’éléfﬁﬁadB&ﬁl?fgllnﬁ from individual
Laboratories, WI m ngt wer e housed I n

by pRalAT G gycle é‘gee §1’%1ﬁtég%‘€m Fleot §dlgl66tra”ldsﬂﬁh"d gmthesis and real-time
PCRGBActifa Wer€ iz!é‘rfo%ned-rﬁ d@?lﬁéscng 1c‘i Qt a‘i h%)Obl%} V(IJI%;JQIL and

studi es, we placed a chr oni c cat
CREIMEPRINA sestliG Reimerspntained tl@(foléowmg SqnqmeersyCPm fotweed (F)

satTecaRBgacAdcadAcetanaB0ed iingls 4 laléc}rfﬁveis§e SR gt R

before 10 the pancreatic

SreA PpRECEFALTEIGASITIC TR B HBEQIB NOn6);, AIRTINIght | nt er nal

51 4 2001;
G@%ﬁbT@@gd@%}B &@(;ﬁ}b?(&@& §ﬁbﬁs§%§@lﬁ%. ssol ved
5'rG1T’%QTGACGT§CTE§TQGC€IAC§mIM 3'($SEQ D Nak3SFHypdtR0ahic

or ed dal of .central

‘?@Eﬁ TR r‘g‘[‘?l% T3 Pafey™ % e?gﬁt‘%a%éﬂ‘ Wosdhaitl puie prgers: NPY -
F éFG@6A§GAfTGCII\AGCﬂ§§IMEARAbIG-9 BEGD 482, pn f 000I i nt ake.
art of the dark cycl 15

s A e o S e e Tl B 08 BMER 3540 v
CCAGEeCGEAGATCIAWET-Yi(SEQ) MIWe): 1) 185 TCACTGGCCCTTCTTGTGC-3'
(SEQID NO:12), AgRP -F 5-GCCATGCTGACTGCAATGTT-3' (SEQID NO:13),R 5'-
TGGCTAGGTGCGACTACAGA-3' (SEQ ID NO:14), and B-actin - F 5'-
TGAGACCTTCAACACCCCAGCC-3' (SEQID NO:15), R 5-
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catheters inplanted in the third cerebral ventricle.
In the feeding studies, rats received a single bolus

wo ppoeotidset of 25 pnoles of ST1340 or two diff eP@RUS2004/004344

doses (5 and 25 pnoles) of ST1326. Rats were adapted
to the netabolic cages and their daily food intake had
been constant (changes <10%3d-or a m ni num of three
consecutive days preceding the ICV injections. Food 20

CAGIRE TG GOITC A GEAGSIAG-3PSHG 15 RO: fopr Tlah@ripablc@Wrd&kpressed as
72h. Measurenents of in vivo glucose kinetics and

BRD QP RERIOF AR EENG W@?l&ﬁ*i)tor%’%@%’ﬁe or fpygetin. j Gppy §pugher for each
Bhdeli R Svab ABABRARAAiRL Bktaftfar B&BveMvRick FhPobtARAd: by%rdReI(xhsyof each

at t=0 mn a primed-continuous |CV infusion of either
2l SPtﬁYiﬂbﬁeflé‘rdelu%?nS ©b A Plagnid setiing thevigrgetitevnl4te segtienserd

mai Nt &L ReH plePiratdiGor H.5B L AR ReRE. ng%tuﬁfeﬁ %ﬁe%hree EO -week old
2-tetradecylglydate (TDGA, a gift from

@ale FarpueRawIes rad Eberles Kiver BreolBOLakpriteries AWilmingtamCFR). Rats
E@rh}ﬂ@sr ﬁlﬁﬂ@f@%éﬁé& %H(gsulbﬂgtgé &)da sltag}(arathgﬁ)t cfaﬁg c%rcl%f TEI%& weeks

pnol es/
pridR}e Me (1t @va m@@yw@ a}abailmghto)ucmaihniocmrthn thirdedretaud drentricle by

T T e—

the pa@leagclirisulin camemm)dolB Meqﬂ;a&eld alditmnalahthew@fs ilbthe right internal

Elrmllare%/ rl]e[ft cat?cgt{doa]rrtgltgo Chap?@f’fﬂ;ﬂé&‘"‘h Oﬁ?gg @ﬁ olutions were

GRbhled Rl droficsl ce@biadspid it (CSINr Bddiaye vais InQihlt(BI@d ﬂah@

cla 0 ocedur.e were dom.zed intQ two pa
cxpor EneBLeEn Gl duauon g A ad kbl imatio due Snfid st or1ov

EPLQ:-Ribbiahd 8T 158 éh fbﬂ)d ﬁtau@ oslﬁee( tNew HeR@é @B GtaMeEihe dfirk cycle,
n). was started, at

/ m
Fg—ﬁoRmor?r 3??6“68‘?{{9? T2 g ST h%‘od’ﬁ'ﬁ é&l‘FCéﬁﬁ‘ a5 f bl via {ngeglling
EAktheed mQﬂan@éd in the 2RRPRTebfP V&pricRd. Iﬁllthe,feea%lstudiek Yat® Ifecéilved a single
1998). Finally, a pancreatic-insulin cl

 bolus inipgsioph 27 omeles B PO eswo 1 feratdorcs Gad %@ez@les) of ST1326.

g}b Ghre@Hagidd to tl?quétabohb Hagtl arﬁlthelr dhily ﬁ)od%ﬁ«:' Hal Béeﬁtc%ta%

=240 min and lasted for 2 hours. " This procedure
(chw&e%@%»f@r 4 mingsym af thfee senseruiye days progeding/theglCi injections. Food
inBRY %Qa&h&ﬂdél% gr{cﬁ]t&):d for %%1%}1& as needed to
prevent hypog ycen1a or antlbo ies agalnst C peptlde
SRR stif Fuivonaly {Dag ang P By otedure. The

;EEE10§1§['|1§169§alsfeF§%t 1%¢ '356 Mﬁl' (?%bé’xzr DE ?mﬁn eaeglgéoﬁ‘&lﬁlous

nor mal basa eve S in post
KhanéispondriticofETT ohihbsomeongbLobiien a/m:lmntm@dland]maintained for the
tr a fIC cti
gﬁﬁ’gé}e ?ﬁe s Ege;gggé’lcl % te%gls ha g1ft§ro ﬂr Ma@'\é\ﬁ G%zmimg was
difsotvae mchMS@ dlpmnetzbwUSF (mmm A@parmui))and)fnﬁ[s&-ﬂ@ atciaste of 50

AR ST R R B TR B PP 0B STTHELLS macive

§taro tsbu@err F1ISAVF6) C[fS)IN—(téttaﬂE@!‘i‘aMﬁ&ﬂ) 4inb@OIDEY were dissolved in

et,). e eC|f|c a of tritiated ter in
%fﬁsﬁ?ﬂ Htfeiﬁﬂa ateqf>p .Pglpésfh b QbR P stdies, rats
tebdivihg munﬁé‘cu@ﬁ oft MexfERItlElHibJ 18RS R Iah@E Hayd BF6Ht6 the clamp
and after evaporation to dryness. Under steady state

P VR Tapdmigd{RiRd W Pt 54 SXRPHH’E@ﬁ]t FAHPF o, Pﬂ@lﬁé coigtngous

ffushYEAPEC- ;ﬂhﬁ&ﬁ[@eﬁggﬁ&%e e Eﬁéﬂé&ﬁll‘&ck&e Bo&6:E MA; 40 uCibolus,
8Iucose appear ance determ ned from't

4HCEmEY Wap eaitedral &18R nmmné cp@rnufcsﬂq} gledegsien of the study (Obsici et al.,
ﬁcswg»lcsm grat Q&ﬂs Lﬁee& af 196K eliﬁéllﬁi;f‘&ﬂ Bgﬁ%re%a@ I clzﬁﬁﬂ {deb&& Y% al,,

of plasma [ 3H gl ucose (d rations per mn
per nmol gl ucose) under steady state
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conditions. The rate of glucose production (GP) was
equal to Ra under basal conditions and it was

wobicaiorads from t he di fference between Ra and tPET/Da1004/004344

of glucose infusion during the pancreatic clanp
period. Al values are presented as the nean SE.
Conpari sons anong groups ver & lmade 20 u3| ng anal ysi s

nc uppai red students t tes
g nPREE. LB S TaT e eyt Crb v lewed for 2 hours
ARP pR RNV thaiitukiol bi QBRlosARM @%/ &), 38188 nU/ke/min),
Commttee of the Albert Einstein %Ie e of Medi ci é

Bicglnoss @ neqdedip pagveBihyapelycs iR mrlbp@agam@@esude (Linco) and
Meﬁm@%ﬁﬁﬂRchbt&ﬂ?%peIW@‘%lh@bﬂme fa%fln?shﬁﬁ g]fltsﬁjo%q%efs '&Es@éﬁ%d to

and gl ucoseaﬁ ction 25°This exanp escr
[3e5 narBritbasa levely inrop bt titie Rt | bed |n Exanpl e 1.

D' et bRy G &p&ﬁbﬁs}fo{ ﬁés&ﬁa%ﬁlgbs@ aftd IREKEDn \Age% th ?o%sa%d g{l]lCOSB

hypot hal am c er to tes
gReeifie agiyity wewpl@mé firaaH experitaitctlusing hallast é(bmimitep bﬁgae alamp

ﬁl@k@ul{e&l}/ﬁgb&Elvﬂt}n&{{%ﬁglug%lsg%1 né}Xﬁ‘m \Wa(s AT ef(rjoné%ugelfngtantgof

B yand Zh 8@ alvéapitiics bftérevagolutior tothyiges{ fObihe irergdvalbdf tritiated water

The
SORER) peil ThPleBlic a3 Y of K Holee ST E i e v
degermited Bt total @usis nfthe pgmefl edl@beanitantBeRl 4nd after evaporation to
ur at ed fatt aci ds

h e
érﬁlge%% e[\J;ne rS s%% Y S Ve%}l :&gor Péﬂg a]H‘écbsF 8‘%{?8‘&}”&9 tleq)r%e oﬁ glucose
diseppeafande (ﬂhlb Squab nipathedf gliutd%e epfel@iicel(RE)S RARya8 dE@EMhE from the
CFOV\{’tgrin}M th / 2%%/10714 . PCT/ US2004/ 004344 - 32

1PHY & TR nfSion (g FPT £ SHleTpass (Hisnteaaations Ry mipie) andh theseagificaetivity
atfpiiam §H$gluchRa@BintegohSpoR ehiu@Spr irdnol SMEREY dndb\eady state

g) en of a deficient negative feed-back between
B PG A L B BRI BRREO AP Ry b BeTRaRas B2 ey bpaesndibions and i
Wit obtina frﬁmﬁﬁeﬁﬂff&@ﬁ&%@tv&e@n Rﬁhrﬁlhhe Bai gt ﬁlul:&l%'ulﬁh&blp&hr % the

ot hal am ¢ CPT-1 markedly inproves hepatic insuli
I?:‘%&F%ﬁcalmprpﬁfl%d 5 with diet-induced obesity and

I Nsul ANvARS hetRes

i nhi bit ron gf ﬁfﬁy pg(% Aﬁgflilﬁécﬁﬁégyr l@% L%%%Ogggg%gyou s were made
Wing BAWISHE eirRes efrpmpay sfudens/idest peappragtiste. Theigydypeotocol was
%R N8y tfgqﬁsrumhgi QiR OB, A6 cﬁ@hﬁ%& 'OP@a glﬁben

LC acutely suppresses In rats on a hig pala

Hipgwin CallesapeMeqigines of cal ories fromfat). To i nhi bit
the entry of LCin the mtochondria, we infused ICV a

sel ective inhibitor of CPT-1 activity (CPTl) or its
Examplei2y doduption eileoz-Sham Cof CEMs (LT-Cohs di tha by palisamus regulates

Th ly infused ICV for 6 hr in

rotr??%:ag’l %Ccaﬁ)ﬁ&%gﬁﬁzed rats. In the presence of

b as aIThumuhpln dd:sem&ls sxpegineoo a€ing méﬂisdsQlastan inExample ad
\ h .4

d g natked e : fnalag
Ig omleupro t@vwmr waédm\ddz ¥ I@p@thm@e rlfpicmgaial yo f@ﬁﬁ‘éjmby
+37%

50/ <0. 01 ‘% but not by
dagont i uT BOETERUE Tl of LR aop e ABBRIecmlS: (ARC) ofrats
féd%;lﬁ@lﬂﬁ palmﬁblé hiet foLMkde@layABIcNétSl. N Wo2HN TRE lake& it Bh excellent model
over-fed rats j s due to increased activi t)é
f?]rgwpla?] 8lFeswlx-1dfhet—mduced insulin resistance since it is not based on a single gene
defect. Despite receiving a diet very rich in saturated fatty acids, the levels of ARC LC-CoAs

were decreased by ~60% in over-fed rats compared with either rats on a regular chow or with
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Central inhibition of CPT1l activity should be an
effective treatnent for diet-induced insulin

wo e®iuptasce. Overall, the data presented abovePUHUSIbOY/@)4344

the notion that any pharmacol ogi cal nean of

i ncreasing the ARC concentrations of LC-CoAs is a
valid and novel 20 approach tgp-the prevention and
treatment of obesity and type 2 diabetes nellitus. In

Acint thORigh fit regRhe Ghir YA Wil thBte@aSchal r&F TTHes@Sulrprisirtg)re s
expression, other enzymes can be targeted in order to

et hearasencenin drbicwpigieEE e faedbagsbshien cirguipding nutrients and
hfﬂ%tlﬁlahh@crhel%fy s Lngn% ﬁﬁ(ﬂgﬂgéﬁg Sveltht %aﬁﬂ oesterases

al so i ncr ease LC Co and S expec ed to decrease
G:) an d h il 418 1" ( dl ) -:‘- acien 4
Qfin Biep “fd Ju%h eﬂgsﬁv 19§ﬁ¥1h regﬁényé By We ?Edtﬂé@u@é that inhibition of
nalon A Z5 decarpboxylase or via stinulation o

an@o@PT:é eo% Jecasee glucoat moductike(GP) troovenfridbits. Tlowdwe
éﬁ%@ h%@lgr &lcllétg yr?gq}yg?ltg%l%ncac Idg&%& of ’Ld J&ﬁ&@%ﬁ%&gstseesi Cri]PS inratsona

neuronal act v ransport

bighly lp@a@blAhgjnmttideit éBé‘% @’r@@l@hds fadrs éat). Aorigakiethe entry of LC in the

E%/t&% ge IElp \r’Vg fltI:St%X gl[:']\§ g rs]e (S IVC lcljclgl%%?r Cf(l} %P&Flﬁacglgﬁ? &&);’[?)OOI‘ 1its 1nact1ve
Stme&scﬁnea PON) msbedslous haes CIthbr CoNmaasiungy infised ICV for 6 hr in

ic.l | 30 LG f
HBRGAS A b, S Ml dbrcs F SRRSO s tosign wes
Resipairts @fevetrm hypmgge@lna imnthEaPTY(4280 d Snghtefmi) 1bnu ot At CPN

e B8 e 39 P Carted ety Seereased by RTLC3725%;

a)(;@ ﬁlla@l bt §AbY 1cd‘acodl @b£1%; 25).dwe Hgbldt\hhtb shaf @e thek Bf @Ki@bolic
an gl ucose uction in rats. re exam

el i eprdlp SERHRGE LG iR OWsd %ﬁtlsmf“ﬁ\f%nf”%ﬁefl petfvity of
faiomapdet-at e f hese netabolic and behavioral effects of

ol ei c aC|d Rats wer e d|V|ded into three gr oups
recei ¥hYy phibit AGINE' g xtreatgent £gr diet-induced

in@lﬂfn%sﬁétﬁﬂe d@bérédl ‘ﬁleQﬁ{a%ésQntécﬁ%%k’ec'vaﬁlgﬁl: MWnofddthhdhy OF
above the average of rats fed standard cho

PRrmEsRiosigal metp bingieyinaohe ARE caseepigions @f 1&3-Cp Agiswelid and novel
5@&@&(:%@6 %I@%ggn glﬁrtre%iéh@ofgb&ht I s lé ed @1%15%‘?&%1%?11&9 1h R&dition to

i'nfusi on oleic acid in the t er ebr al

sedastivg ighibitory pf GRT-d astiyity pr enpeastien @ihayenzimesirah pgtargeted in order to
@&kéag tgg ntnelfla%oﬂﬂ an)Q leJ(a %eq{ﬁﬁﬂlﬁgﬁ 6&?@& LE%O‘QA l%fdrchgggs or
cent ra N Stration of e|c acl er nore
tiprstejasdsugll olso ofcreatedie Cads dldl inerphesed toidectease GBNA Food intake.

gl%‘ﬁltaﬁ% %c?eaaﬁi}; @%%JBE o‘fl Eﬁo&%faﬁg% %gnlﬁ) gp\;’l? ﬁlﬁlb%on off malonyl-CoA

neur o

@Calbo&éase opYia Stpinﬂatamaf heetyilHaB Al datbexylaséaﬂ dl&zwhknlg’ to 1nh1b1t food intake

%ﬂ%%g%ﬁé@:(él%ﬂ? VI-*elPalgltmgrggsgd ggq??%afcﬁlégy %&%ﬁ?}{ aC{CPtF EH])SPOITCI’ protelns or

b etoiAegdihetgseisbodld Ked lyiciease G@puthialdmit Rvéle of In@-CoAp hil th&rste inhibit
f weight gain and hepatic insulin resistance in this

éﬁ?ﬁ%?gﬁﬁﬁng“PﬁVfﬂgggtion 15 Cbesity and type 2

di abetresnéledidd, thikSEaBMR)esahiahes tha\iRkakingile abthaamic levels of

mhlch i nclude insulin resistance (Kahn and

ures,
Iﬁf%ﬁs dosenses TReshiaiakiadnd gMeoss Rodtistion 998 Porte et al .
1998). The incidence of obesity and DM has risen

significantly in devel oped and devel opi ng
Example 3. Hypothalamic Responses to Long-chain Fatty Acids are Nutritionally Regulated

Example Summary
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(Fl egal et al., 2002; Ogden et 20 al., 2002).
Consunption of high calorie diets and sedentary
lifestyles play major roles.gp this trend (Kopel man
and H tmanl Flegal et al., 2002; Friednman, 2000).

Si m | @y, ad RIS IR 1o }ﬁfnefbﬂt}eadih §1biS aWil tirthidis @dvd intake and
caloric density (high in i nduces a variable

alfrsgseansodytihain gzm P&é‘? He cxpming w%%&qur PGriEieTa ehgAgss 1 T E
acyﬁ%fllt}eéan%odulaégge%e mi8641icGhd Qéhamoﬂa? Hodcts dFdler efcf@r FRG6Iere

; Schemmel et al., 1970; Scl afani, and
dBpdddrigfethred 9P @) reclgwgg a(mgjﬂng@%at@{le lergy- dfgspgi}et atd5<§§a81ng daily
%ggli;evglgg& vakimilad 8P2ove D GvdIRIRKEYRs fAUSIRR &bwil Following

utionary pressures may have favored the
threb dgis ion meodsm@edl dist regiico fratyereientested fopgraiedijolegienl ggeonses to the

EV%F%%P oqelgi 8c71 1n ! {hlrld tc%([ralggl Jéh\gxgle( Cfg%ega of %Qeﬁ%edm%iumée;llsy
aibfithrane] thametamlm ramds mrdchaeffeatsm med:entml a@a@@trﬂtmn@é plgiciagid.

Kk t t
Aohdars Rar e S SraddEindte Wb e R LR icae e
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Bbrt @érm,ovér%émg isSkBMaAS Eohtréuteatb the rﬂ.ﬁ@ Oaset dfg)%gh,t gain and hepatlc
Frederich et al.,. 1995d Cnti et al., 1997) and

inppdig resistanepindis gtimalgpodel 5002e;  2002f; Woods et al .,
hRdRcudy i ef and Davis, 1984), and nutri ent S, such as

fatty acids WO 2004/ 071458 PCT/ U 12004/ 00434%‘? ?

( Lof t Qhesiy ang type ZZ@Qjaztes a5 litys QMQ&S are %gﬁlamet 118 eafgyes, which
1ﬂ1:1ude 1%9.%)13513\(\4&:@{5{%& | Ihhép belﬁ'l@ﬁblﬁlah Bhd Hitdh, a998 Porte et al.,

gatlve I ncl udes, restraint on ﬂ
R r ke irgidered cgtop%sﬁy é}pd ]é]}.gl@lhé.g,rlqg;g yﬁ’éﬁﬁﬁc?ﬂﬁ]ﬁ’én dev, lﬁ)aed and developing

&%ﬁ&l@fisﬁ? ;ﬂ)éjﬁn tﬁé URUIdnb B fehab B%a%%ﬂﬁﬁ%%eawrtﬁ%ﬁﬁevaleme

romthe liver). Animals humans
@L@@@Wtanbhgbqtb ch@lregh‘npd g@ltﬁ oy dhed pst Esnggarseileggbgtiak, 2002; Ogden et

gbBrZZFJIbQ owgtz : O?lgﬁ RoREGRE N EsiERED "ﬁ%tyl& p ?'%[a}b‘?tr(ﬁgs- in this

eptln resi stance’ in roden
todnd (Kopalmeraang Hovnent Bleghl eigl p2A9e Treedmami200Q) Syilsplgraxppgyre to

this.t I

aaé@%l 5‘ Efe “Xthv\g%tcg@? ?%nsﬁ*()l/i p%l]iﬁ gag); 1ggl¥cﬁg?§¢%%gﬁ? td r%e?(;r% weight gain

nddnseds essistancesih crm¢ec(Wentt ealale, 19931 Wi¢sy eti ah 1985 raty Egpesemei@b, 1991;
t he ce ect s y. [

ebiEySaL ST Shrkh B RSRRel A28, g v

4l 1mﬂ),rant1|nmadys$/ha;tna3eﬂ &kaw&lb alterations in the

central

ff d h
o o Bt s By SRt far et B AEREN pPhenBl Snfth WS-
M%Egyrsg&ﬁgg,wl?ﬁ\{oomaﬁmﬁbﬁfyl ldhlgglgolerﬂﬁi,l ﬁmeﬁbllenhm: ,YOTDMRel, 1999;
| ape S ne us , 0S oeno
Wi ek L o e pila brogrisg izt BOTEGrS Fealot Hefke
R Btes Y gng?fW’Q)@Weeﬁ ﬁerﬁihé@i ‘QRHDSL¢ difhalsSKerstn DG dnd

how, HF -
E,,q‘;&pﬁpwaqagq@pg@%g AR ands et ol 1908; Lofuser A, Bobd Otes 8% L0022

2002d; 2002¢; 2002f; 2003). The effects of hormones, such as leptin (Zhang et al., 1994;
Schwartz et al., 1996a; 1996b; Frederich et al., 1995; Cinti et al., 1997) and insulin (Obici et
al., 2002e; 2002f; Woods et al., 1979; Brief and Davis, 1984), and nutrients, such as fatty acids
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Ani mal s and Experinental Design. Ten week-old male
Sprague-Dawl ey (S-D) rats (Charles R ver Breeding

whadwanauss i es, Inc., WInmngton, MA) were houskPdI/US2004/004344

i ndi vi dual cages 20 and subjected to a standard |ight
dark cycle (0600-1800/1800-0600). At 14 days before
the in vivo studies, all raB4-received inplantations
of ICV catheters by stereotaxic surgery as previously
(Hemslet 1€ dod23 Gbici ERaill. 520004 @badi aahe2DiBR vﬁﬂiﬁﬂhehypothalamus initiate a
npl etely befaore initiation of vi.vo stud
B A <SR & Qi elo s SETUBIF PO Rl s on s Bhagftpendicre,
b BdAsd dukgut bt Ehtridpstom &AYpcmadsabhess (ﬁfaﬁl‘lly lad tH@)hver) Animals
car bohydrate, 28% by protein and 12% by f at,
6 EPPRF o R PgRepb et s Hsd alirdmpebde F@uﬁf%whw this
nfe 88 BLAGRR id dsrpted) P18 Y PSRet P lelfbhh Qﬁwtaﬂceﬂﬂ dddehtQRbdee of
eir standard chow diet), or a al at abI e hi
vfoamtam eerfesding prayidesigtial gugort f@fdhlﬁ H&OIM (iflla ayet gl 1997Wj Jowson
eﬁl”’l%@bo“ es provided by carbohydrate, 22% by protein
oby fat, 5.32 kcal/g) which was designed
t he dimpive tashthehypothegis thtahﬁélmS@rm 1pqreagp tIWakPG%Ilt%iﬁe dapl%h @duces
ar, %
S LR Rl WYL Rk EndEtlly SEGELR (D) TRLE e
exainihed @Betlrd;r@hartgtain nowitipwsd stafus lpad fo Eﬂfatagomsnn theeenyral gffests of OA
6 sat ur at % mpnounsaturated, and 2.7%
c\é\%svs ?Jvrl(gtale@g]f% ?SerO%m%fg}g?ht The SC di et contai ned
B_ﬁ;gevlatﬁﬁ’g and 1.6% of saturated, nonounsaturated, and

t d f b i
B TR B GRERR) Lty Te B PR YEl, B2
dTEdeab aleilRuss PBRITIE Sphoshhs@bipy eatath edtrbmykmﬁtteeﬁlct-dqhese, glia;yse -6-

on t he 004/ 07145 8200 04344

phogrhapgsy FEBRY Gf%(moays%p ﬂ)}f F%C}%%Ozvg‘é{’ B A
KCRA 16@)chain AattyHSidad |1 bitum (HS; - 95kcal /day); 3) HF
ad |ibitum (HF140; -140 kcal/day); 4) HF calorie
Experimentaldgocedipess. . 55 kcal /day); and 5) HF pair-fed

to SCfikaRGnd E%&n'ﬁséa!al Dayoh. TeRMkEbld Bald spwye-uﬁw@ﬁ(s Df\rats

was conmplexed wi.th the po yner hydr oxypr o
Greesdexer Prepdigppboratytivs Frg) WitpHasipn werﬁgéouagﬁln indivigy! cages
iR S%JQ&édjt% a%ﬂm@zﬁf@ ﬁkﬁt%@ltk c}lﬁp [0sb® 1800718000600y €At T8days before the in

delivery of fatty acid Qobici et al., 2002a;. Yaksh et
PO studigyoal] rafs, r@%veéummntatlomwd?\’ cathaleyichy SEBTOBSIcISPERY 25 n

%&égﬁlets&lb@d E’;g;)] aRat6 Q/@I‘E%ﬁ&\f/@lt th 8o ca%pleMy bEfbee B &Aof all in

ut1’on luted 1n artificial cerebral spinal

vuvqu $tdd1€sa0£ﬁl)1a1t5 weretfed apprdeydrohay €& sacBh OPak P@rrmad‘é@e Lidgvith
0 cal!)r&[ IpHUuﬁﬁtok Q%ol{yagteoﬁwg QQ PLE)E@A Ar@ 1|2)%7 byHEtB3 @lkezﬂ%) %thlgh

concentrati’on as 1n 10 st’udi es was
meﬂe {IS; ahimalsetrire tigercipsetacesbs tsta@él%eeycrosae@mtln@] inR@RigioR tortheir

S oo BT oERE LRI s PGB, demionRi v
whh e@% exlpﬁassl previdesll bygribolpsiradies 82% bs pentela pmi W@W SEP2 kcaé/g)

hi gh sucrose, di 95 :
AR5 2 R P D el 5t s
29 phyirdiid zwifll 2% palhitiehad, \Ag%etegmvmm ﬁﬁ%ealemmg Sn% mqﬁhm@@m acid.
SUCrose so utIO in It1o ar chow
dhediptaf emionigh otfalsdn the gt el e 2R e and
b 78 Jorm$@Rated et by Weightl T8E SURRt confaifddudy, 10y akl [.6%Gf saturated,

5a), rats were given an | CV bolus inject of eith
mopgugAtratesh ang B%WIS)‘W@Fed\f@h%W%‘g%ﬁ resperiyey- &W@lgwpﬁ P‘ﬁqnﬁnﬂs

Wele Rt Red AStht k@ S MBS 1IE Hadk deRrib& RlovARRer three days on the
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hour before the start of the dark cycle. Food intake
was neasured at the sane tine daily for three days

w@omuAoTapecti on. 20 NPY Expression Studi es. FoPCT/US2004/004344

anal ysis of NPY expression, we studied two groups of
rats, HF55 and HF140. After three days on the
respective diet reginen, |CJ/3¥ehicle (10%PB in aCSF)
or ICV QA (30 nnol) was injected as a bolus into the

ﬁoﬁdwvlgg gief I@Qh@hs (1\4@19 tzy 185© a@NBinhOEC; bed mfaedatyb a) BISad libiafm (HS;
dark ¢ was W t hdr awn hal a

d
B A g e Dot ONET A D Ol FAHe TS ; 53
Qlt/d gﬁ ard S ESirLHS S@((}ﬁfsbmtk@zh/dﬁi)m ocol herein was

eS| ned to examine the effect of nutritional status

on t Heentipli Delivery of Olg A whwgomplexed Vit the galymar Ryeoxypropyl-8-
%g{&ﬁé)%@rl GPBS ch Ind}D Q"H+ Bl& ngabdaR hedmab %roﬁﬁi‘é%@@ideﬁéﬂt Vehlcle for

=43) were’ i nplanted with chronic catheters
the eanndubllyerrle%f@i’cy it (Qbiciet et 28022; Yalgphgy al AP le Pithagt IEll 1994

gcwov golé(bl%feﬁ r% A‘H}?e Eﬁ”gttg ghﬁa{l 'c Hx_:tfﬁﬂon ﬁini Th\é‘@ﬂ’% OA solution

om ze roups % HF80 (n =

Qas dilated HFMﬁcx@lwe:emes)plrahﬂlulmCéFm tbﬂ dnpvepdiate gorseptaligw used for
?L(iV alg,lcf § at(?(ﬁ:i ordjOS nmo?g %l; hﬁ§$ fll%ﬁé/ Ra s@xle& @anc ﬁt%%‘b]ﬂ( Ecl:Salfl the OA

elnvivo s rats recel ve
it@dlawsds ueddn sli mebicke cantrdirsttdiesnal state at the start of
t he t abol.i st es. es . we '
ok 055, e B BRI P b Gl o
aeuteP@ct of FINGOA@) fpoc&mfhkda menkeca«pbnmumMgmmpﬁ fegdiagranddrd £IOW (SC),

shishrorends Bets Cadauean g B ST IG) fhimalegepe atoved

Wwast thélh dikdbedrans MBhdinak Re divendide h@lﬂis tds heo yaabse @olution in

of the study. Plasma gl ucos er'o Lcally .
addlition 4¢ tha gtaddard HOWSH e thrpe &Ym%f}e Cﬁ‘f‘ﬁ%‘f“of%e‘hng
AN k@t ioR Gt HMMtSaK s Wete aiveoin IchV Echﬁ% 1ﬁfebtﬁy1 of either 5 ml of

Pl asma sanpl es for deternination of .insulin

QAd30msreles velpplp plrrate e f y1/mEy Hing rrastel AYiMsh Ui%?é?lﬁgn Ep) one
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rdervahrosinbieplifdus i nf usi on of HPLC purified
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duration of the stud
msHFﬁs mdslilﬂéoaﬁﬁelrfhﬁeﬁ ﬂ@ﬁs ne thefrespeatipe duehrgsmﬁeup‘/h\é%#ée
glO% 85&@%’) or. I§9'B’A @ 0%{) v&@h@&@d@@g bOWUs Qo BEHHIYELES

I'C activity taln m nute intervals
UMmI@MMun efars th@ m@rt oFihadhrkgyclefFoed was]yithdrayn and hypothalami

pancreat] 61k ASYbin Gl ATRiGLudy wes initiated and 10

ring this procedure, a ,
pri methsalondctionguodied. e sxpanmerﬁtalrpe«godoaheremw@g kiq:sﬁgn(e(ito examine the

g )
gl Bose SR EP 4 ST o TPl A Be bRl o
peahae cadbyyratchetstiotisn Rate (re3) tvhve ipplastedwih doosie catheters as

CORERR AR B ! 1ol A 8L Y L ALHE) B
GRARG oAl o fikee grdupe HEYRMAOKS) 1888 (n E@Y,&r $IFIL40 (n = 18) and were
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sible
aHqvesd e cagpimer 8llgcasd i} BER7es 1850 RebEpERgr 9 the i hvd study

2] 33 %sr £83ved 39 B @54k A sirdlafBHik@dnal Sfate WaBe &4t HfthSEtabolic studies.
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Atll s@qql@s g nsrforped in pwakesumsEgserd; @goniqally sathgierized rats. Att= -120
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freeze-clanped in situ with alum num tongs pre-cool ed
inliquid nitrogen. Al tissue sanples were stored at

w0 340768 subsequent anal ysis. 20 Anal ytical PCT/US2004/004344
Procedures and Cal cul ati ons. Plasma gl ucose was
nmeasured by the gl ucose oxi dase nethod (d ucose
Anal yzer 11, Beckman Instrun®®ts, Inc. Fullerton,
California, USA). Plasma insulin and leptin |evels

(WBPeOWel 8TSH) Ras mﬁlj&td@aﬁd (daBitaitedplirbighBhtAhddurationiofite study.
Research | nc.

FRRE ST R LBh RE ST D) o th IOV infuson

b BEBSaroddhbut th @& O fre@akE Pihdngtkaiglet Jor detbthination of insulin,
concentrations were determ ned an enzymatic 25 ge L]Z%Si d
lepyingand aon-eviied fatty pcid coretraign twaret%m}?aﬁb@seleﬁﬁ? and at
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apan eraloaC|V|t ES COSGInp
vl (habb et {Non P B VN 400G Lol g for
d%&ﬁ% ofthé& gtﬁcl% g@g ﬁ‘ﬁ;aa(eg%ﬁ’ Qﬁfntaﬂ{eg @&QHJ lﬁgt four %Bﬁr@ bf tﬁé‘@thdy
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Snmpms for Idl%tplatmatlom of &i- gh:,cosel bnhidis prbE detstainsppt H-nigisdytervals
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i by REASALY e e Plusert GG PIRBL im PO g RN Gon v
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l@ﬁ“ﬁvera@%sal@x@]rs@n PasebsorptiREREK Inemrlems soroml fmmsmble effects of the

neasur ed nort hern bl ot apal hal am N
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1o 31t dnBoged Sus AES RS Sectelibn. €A BE Endaff tHe@v/vidh\stadiet, s were

expression of hepatic 5 e S, tota
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PEPCK cDNA were obtai ned as previously described

vee apted at -8 C for saquenpgaly$is-on et al ., 1996; 1998).
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prinmer Strata ene antlflcatlon was
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éﬁarfeg H)E %’naséﬁ an %&ﬁlﬁ:ﬁ SR ¥ coh Rhtrdiddts H68 ‘Eiét@ﬂmgéﬂta% enzymatic

pres curves for vehicle and
mbtﬁmtb;am atitomered kttlapmrdm@mm wehufastueeasispesifirationsd Mago Pure

g{l] [\—/az ﬁsdg%lpesvar I ang %an% S’?lieblra@ B&EAl %dotﬂ@ aﬁ;é[u%ﬁse ih Elasma was

e re ween ‘curves
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Results To induce voluntary hyperphagia, nale S-D rats
were fed a highly palatable diet, ad 20 libitum for

wo booeo7ds8/s (Table 2). Their food intake and aPeEpU8S1000004344

to the increased caloric content of the diet was
nonitored daily. Despite hyperleptinem a and
hyperinsulinema, animals ig7this group failed to
adapt to the enhanced caloric content of the diet and

i ncr %&ﬁlgm B1bEda) @' ¥ PG A Whs ksBlartl Grofvhyps@aaknDard I46r with
kcal /day. Si nce er mat es under goi ng ﬁe sanme

Teikpkiviterzea Compr é“elef@u% Y Sédnéfaﬁeﬁlc-ﬁs@w eraleP&d&ewféﬂon was
ﬁég&?&& 1#09%;% andags&h @Tygotﬂ‘ﬁar?icﬁﬁlﬁg@asc&%%dqgmtg heobagdfor

rats to a group of pair-fed rats receiving
BRI e B-adéry Torrdsesotha effept ofllle VoPAoa thgrexpressiantaf ihenadg
rats re
enametsatgf%l?kﬁi&relf% ?&?Lalk%g%o/gg%érégé; {::lﬁltn T%l sﬁusggllryrats subjected to
ihqulie stampatudies h@lceﬁelmse aid mct@\lbfwe@obaﬂneﬂ fag er@vmWJedesscnbed

il e ct B

@8@? et @ﬂ %%slmru F99% Hg%ov%%%f R Fﬂb% o ifh 4& dPFgCTP
RBgAehRIdm [i'rlli’[&t kid eﬂmtagma)) r(mmiuh@luowvﬁmerﬂohaedﬁm scanfing

c%gsqu ﬁ{ﬂ:ﬁoa‘nl L8 ir@)al[c%l 81§?a1 8{11(9 I?‘S%igﬁtio%arf ﬁ‘ltg C&i"’r‘%é for?oadmg

Ripandiggent al approach all owed us to exam ne whet her

the central effects of oleic idagOA on.food r11lta1<e

and | CRBIFRIS BV s MSETAE FapanpRpal valuEs are
SERNOE &s the mea A E.CSebifiak 8, foV‘@eZ%ﬂngﬂfh‘bE&ented in FIG. 5 the two
PCT/ US2004/ 004344 1i o N" M cf 0O000 . >

qurves forryeh.lﬂe end qleig geid yergfirst porppargd to _pic q[he_'r_ pisipg gnalysis |gf V%tance
dr QQea@d%&QurM @fs@dtlsﬁtgll Mf@ehbe's"(b‘et\%en cidvBb) Nrebd revetled, e O
O000O0 0O -~0O0+ + + +1 +1 +1 + ~ Mr N
dnffemmce&betwaemth\nlmft POIW@INSB@aﬁd psing gudeptf test.y  0po O ~

M~ Nrpe s'tud? th&oTwés‘re@ew&ﬁand approved by the Institutional Animal Care and

Use Committee of the Albert Einstein College of Medicine.
Results

To induce voluntary hyperphagia, male S-D rats were fed a highly palatable diet, ad
libitum, for three days (Table 2). Their food intake and adaptation to the increased caloric
content of the diet was monitored daily. Despite hyperleptinemia and hyperinsulinemia,
animals in this group failed to adapt to the enhanced caloric content of the diet and increased
their daily energy intake by ~70% to ~140 kcal/day. Since littermates undergoing the same
experimental procedures consumed ~80 kcal/day when exposed to standard chow, we also
compared the ad libitum fed rats to a group of pair-fed rats receiving 80-kcal per day and to a
group of caloric restricted rats receiving 55-kcal/day of the same highly palatable diet. This
approach allowed us to investigate the central effects of OA at three levels of daily caloric
intake reflecting moderate caloric restriction, pairfeeding, and over-feeding. It should be noted
that data reported below for the pair-fed group are quite similar to those obtained in rats fed
standard chow (Obici et al., 2002a). Thus, this experimental approach allowed us to examine
whether the central effects of oleic acid (OA) on food intake and insulin action are modulated

by short-term changes in caloric intake.
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Vol untary overfeeding rapidly curtails the effects of

central OA on feeding behavior and hypothal am c NPY
wezpsason. VW exam ned whet her | CV QA nodul aPE&BUS2004/004344

feeding behavior in animals follow ng three days of

vol untary overfeedi ng. Food intake was nonitored

daily in animals fed ad |i bigem either a high

pal at abl e di et (HF140) to i nduce hyperphagia or a 5

st andgyihtN oW GBMR duftails MR ctd 8Bcdnal dAlay fee&ﬁhﬁbehavmr
f or three days prior to TCV injections. In or

iogs WewspBieH Vit 1% %@Pcﬁl%ﬁ Teihe
el ﬁneimrﬁﬁs ﬂ)‘llomn%rﬂhrfs@@aﬂ& voltin€iy oveat Q@YY HbAttifthkRas@Honitored

sensitivity, al’'so studi ed an additional group of
daily mehinaisiad ad/\blrléun faqhiarm/lé@ ﬁaiaéaéleéb%téﬁﬁl‘t% tojndugeqyperphagia or a

fag@:&) agqvxg@bu Ezikl‘))lﬂ: 1%%1(@%'3 %ﬁﬂﬁ@ gw;t gg'tﬂreesaa?g‘gxgrlq%ﬁ\@i%ecuons

In nuieetasedmhc)tha Ieffgca$ @frrnagrmlnllrlaM@Omposﬂqutf thedish e %tgb fags. high
cra%aﬁy%ra@ oniOA sen gl?lV]]t}é We GRo gtﬁgéd Qp%d‘aPﬁhgl g?o%élog ﬁﬁﬁilals that were

received a
aﬁlB@edtﬂmI a):cems to\éeZﬁ)%:iwro(sé-RB)tlov irsadgition broitheik btansigrd aow (HS; caloric

t het hour rlor to t
5k & 5Bt e e na et e Qo e B0 s
efnﬁhdeWAﬂ:gr thfa&/da;moaamdlmggr(eme@lmeﬁlaau aramals tdoel vesf f edusof glfcher OA

to th e.eli hlcle
(‘%ﬁ) fll’lrﬁ) 0 \Z%HHB vllar@]rﬂl ll&g&‘gg t?né{:}l Qﬂ&% s prior &Q@(?nset of the
dhﬁ?/@yaléd Fé&%ﬁe&wma@nuoredff@cadouamfakﬁymmmg fc ﬁuewnbﬂrs (FIG. 52)

re-injection basal Iegel ﬁ gg qlé redwto emm
Bt ofg By @ Veske comPaHTd it Bosrefidied 2 gehide A5G By
Jx?{:rirﬁ’é’f{ttdl?] gro‘hfﬂ SId\WA}rBduﬂgd in Q?S 94 28 ﬁﬁ%]EdEMEASy in fldoduaveke compared
er ree days of noderate r-fe
ith predniecsion aasaémls wlef&&dm%ﬁz%i tB Czﬁf%ag%&?%égs? P‘i‘ihe ﬁﬁéy {yand
s%%d@{y fofl &%vm%rﬂhct f@ef BReUNresiRY el @Iov@dereéfter Eird%&ia&s/of moderate

ow ng three days of marked vol untar
%W%Ffﬁtig)lg ) Y @écqsééra@é@d%laufmﬂvlmagedby e ‘Rfét% Qﬁbﬂa&,and by 17%

czré?{% %%ﬁdlfayf(ﬂ?ﬁ}sgd Q)aBFuﬁﬁQ fg{Yown?g/ﬂlf?:@ dhRQf AHrkee C&ﬂﬂa@ &Yperphagia

The nobdest  'decreases observed in the HS95

@deéll:mooér@up@e@\émb foosoptalss byt gndst 115p1 e st flagr g by -2% on the
(())n@ dtal{.' Eﬁé géjeﬁ e rl‘}{@ﬁjlx{{){s{ Breh EVotsBivaSinl QS5 ME HIFG h(f—‘groups were

groups returned to basel
mo stdtlstlnallirkchff@emtefyml tabseabserted afgy ICNjinieetiopof yehicts alslt? EG.5c.d).
next exa Wi 69G. 5b-
A A e
pr evi We&leyt elxapmed &potertiat mwpmmby ahnCh IEISFMHWNAYM@MHC OA

dec 500
ﬁgecy F 8p rpi?véouflé( §eRfs4, 3trh pOth oe/vm?g]ﬁgw ﬁéqgars %%Séag\{y
(%)aftﬁlalﬂvl 0g céﬂﬁared with IGM vehicROi0 243 fed slendardvehosisieBeiving

AR R T T N TS

BXARESBIARs BbdUNRYICY 0a’ ddbilgy @ﬁéhtrajﬁeh@lg@eﬁsleﬂlctdxpressmn of NPY.
abundance of NPY nmRNA in t hal anus nor.t

B gtis endnsg gasgsecdrthy FRURTARES ?fﬁ%&vﬂg@lﬁsm oy iy e bl
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on the sane diet. Bo experj nent.al
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NMRNA | evel s were simlar in HF55 and HF140 (FIG 6c¢).
| CV QA suppressed NPY nRNA expression in the

wGBkozal4s8l group by -60% (FIG 6d). This decr eBGEUSR04/004344

simlar to that previously reported in rats fed

standard chow at -70 kcal/d follow ng prol onged

fasting (Qoici et al., 2002&)0- However, |ICV QA

decr eased hypot hal am ¢ NPY nRNA by only 28% i n fasted
SR Jeedlswéro bimolar mgHRSh‘ raedHEMPFISE. 6v)0 [IAWt@A yuppressed NPY mRNA

SRR EFE I o ) LS A AL OIS

BEEIQSSEL‘Y 1t690r33dhlm glhsi fyd sta:kﬁt@lhb\e ad+78§)tkcachBfoD@xf/11h§ )zirodhh@ed fasting (Obici

ot hai S DA Aotk FEEhTRG Rl R AT sosrrp osted

aflfnels fcﬂlo@fng&hﬁd& ﬂ@ls ofSfol@lari Bﬁdﬂﬂebdinga@ld} o1} d@n’ﬂhes@@ﬁéiﬁﬂoclde

cOoS xt exani.ned whet he
e P RO PTG 1T et Ay paltable dic
Bphiftlly dvedtdefeoti @l it @ilatioh 8f RPY @@tresdion YYHE Ry ha¥dnke.
insul {n acti on (FI G 7a). The effect of ICV OAon '

RIS

i nsul

Eapaid ﬁ&foh@ﬂo&fctlbme EIEH %keﬁ’rﬂﬁed vﬁﬁ%ep%ﬁrtﬁﬂ{ éh%née@ Mu‘tr‘fhonal
clanmp studies (FIG 7b The three experinental groups

Y sere gEEfeent o pler e pAiegt oheAwnri o isylichction (G Sfak éThe effect of
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FIG 7b). The basal plasma
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a?n)d I-Ilﬁlxlo)t \J}E@e gﬂ&orﬂ%cﬂg récglvg g‘ﬁl%hﬁ;a‘; bﬁ oF l&&llé’lg ﬁl@l’:‘é treatmnHt (Table 2
studies, all rats recelve e sane f
| B 7@% Tispakad alayma BF A Al glhecosd ¢nnbfautratprm$ lwemlmnﬂq:mn albgroups

' ' nts 7a). .|
(il &) RO B ab APt RS Db Rl S el the same
giquotdfztlories (59 keal)l th nl;nsurmsnglilan @bst—lablitoqslveﬁtalglpﬂﬁﬂs @netabolic

DRHBHON (% B A1 L EML P IY QoBL I Al SN ER T drculhing
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B Bttt S ot IR eqdm B PP apn o
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CV infusion of

respecti vel .
FRAG MmuhERS SO  Fhtrmige B st ok Hmirh i B,
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Sglrgalﬁlﬁam%;rﬂr%rfql%v@?ﬁ%@ thegBippddhay in heF&SRiggrhwpythis increase
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tﬁ@&lhrﬂ;gi)erfoa?refbll@imncﬂ@aﬁ h%glat(tg@a‘a%}g kgl £a8deR By &é‘? t\geere

met abol 1 ¢ effect's were ini
ipitigtedh by jtoastion whhin thefventoad n@rmais SystanV (ﬂI‘Q‘S)syst em (CNS) . 30

T S BT L SRR R s

Mk estbnpresenfe df doaaill mlsmimjhvds doeld &k guecio lshﬁiula&oﬂchf%ldcese uptake and/or

se upt.a / on
tg%dpg}é 6%ne°nou§°g§ 6185 &% |P &El%’tof’ Zﬁ% %ES)W ﬁ gose
disapgearande (BH ucHise 7d)diaagpaaria ﬂeehré&&pmnmait@grohga antBh&t
simlar in the three experinental groups and nost WO

2004/ 071458 PCT/ US2004/ 004344 -41
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inmportantly I1CV OA did not significantly nodify them
Thus, the increase in whole body insulin action

wo pawoedsdy | CV OA in the HF55 and HF80 gr oupsPdi/tiS1v04/004344
reflect an increase in peripheral glucose uptake
(FIG 7d). On the other hand, ICv QA (at 30 nnol)
markedly inhibited GP in the HFS55 and HF80 groups,
but not inthe ad libitumfed rats (HF140). Indeed, 5

nﬂ]f) ‘1{1 Pl @AQl'ﬂPﬁot §1%H1"f1(:ﬁi(t;1'¥>ln%ﬁﬁ§ ief. ThuOheahssé A Witk tody

Icantly decrease in the ad libitumfed grou

n(smn@cnsa)ndu@é e lGY & inghe HFed SFFQ stouptslid pofaefleshandngease in
%&}Waﬁ‘ El‘updsé hﬁ%&h@d) ‘%F &l%h%aw@icwm(am@mwﬁﬁ&edly
Crease a 15

rom bas in the HF55 grou in
1mlhkated Pa0 thyFHp apd HESY greenselus aotfin Byhap 45igm e@ma(H@b‘?) Indeed,

h}/%;lell Jgﬁtr:il %’J%&# 4B ngo ﬁﬁed d&@fﬁﬁﬁfémﬁb& de&r@ée % in the ad

accou or its stinulation
1fDlIﬁIh lﬁ@fgr@lp@(ﬁi@i &a) Heonsistpaiotithghe dffeet @@ermﬁtqm (ﬁERoﬂilalmhlbltlon of GP

S0 PSR LB, BRSSP0 S g

HIFS0\:eup 48 %atscraast tﬁmnt‘tiasah) @1G.3b). Gamlly dbe inbibiteon of ﬁ}Pb@dj.yed by

ight (FIG 8 ily. f
VS Btk o O 0 45 5 i iy
du@itiohd sees ireasdlating chal elf&ctfo@miiv ont cametamﬁc ﬂmeg MS pg’&ter] the
| mport ant | was Si f| cant. _corr
Pateree élﬁ?@égy I oA S e b BC‘t"Haﬁae 8t Bk poay
WAk aGh oY Ynd\Riilg Iﬁ&odl 1ﬂtakdre?1cgrsay theﬁﬁlﬁlﬁtdvy eftpct ﬁ\lCVeﬂhA elag
q(ldata not  shown) carrel atio

e e S a&ﬁ}ﬁvglgg;{,“gablp oﬁpoﬁamy there
WRInY stetrRarlt 8Ghr@4lion|bbidebtahfe iBGR RLBGIR zﬁxh@ld&n@bs Mdsddous
l evel s of caloric intake (data not (}E%gaen Fﬁg {1
inttalse/adly eishiimith grpws reseivigs 1N VRSl 6f&ent shog@ £ gjmilar
&%aﬁ&%ﬁl@bl&q{lhu@éd FHbARRSLEP wafalRErohdhy plottlﬁlgﬁﬁ@ eted ad

on short-term changes in caloric intake and/or Qﬁ%
litgiuggtibe stangar chovoat veepwedeNels of edpraciaieke (R nrshggh ugpthe

cﬁegfeg up Ehﬁtﬁ)n Bt ;P%Fres nsJ B RERSEMnSnibBRioNSE OA appears to be highly

ntribution o ucosyl units derived from

drperclentengheretsin clmeesgn ydoreinokyandor begyesight, a

porti R K ngalrﬁé((\l R BESh 99v1$JWux thi685h Mlc®-Pase. GP represents the net
pho hUry@.rrr—Un_g/;—gﬁED’c‘O'{ZL_—ase Ts al séo a substrate for
dmermhwmfcghycbaﬂ inmifs deiigedEom FuaeagencFisiand glyedeprolysise [However, a
bet. we | ucoki. ha I

%CT o) E élu%ose én e t%g 112%3% ? %glﬁ)frﬁﬁﬁﬁ bké%l c?}?fg&r!g %Ca‘éso@%ﬁﬁs@ ate for
&ephmqﬂmyﬂdmn tvratGib 6¢flasc CBhés fuls cpalt priveehfefugrkingse audyfle-6-Pase is

ease nd GP
WPWa’fa@e glicoss (%%‘%ﬁg gﬂG%acrc%%n[gsoflﬁrs tlhg fl% en&eolf ft\%&l?l%rtotal %?cose
et @ux thmﬁgksa}mm me)rnennaiﬂ(ﬁlcgl%)cose pr oduction we
estimated t ou Pase
Col ot Pyt b hg deiecke et et Ry Re i BRGARAD eV oA
RigtsRidlon hdpHat gludsse ptdduct@d wee)estifrtéd thO by, \Gvo ﬂiﬂphnotlglt Gile-6-Pase and
effect of ICV OA and | CV vehi I e ont h(er {)lat3 151(9f9b ). FIG. 9b,c
the paltive cefttiuion of gligase c¥slipg sﬁ’g‘! Yeps ogpput (1a ¢
BARG R ARG of ISWbIAMNG H@VRREIO 6@ theites If Repafie sREQS €nke ddfing the
simlar plasma insulin concentrations the rate of

pingreaicsingHinelasni sprefue. SrbewreseAceryf @imikinplagfringilin caurepigptions,

I odiicti t ER&D fHce IARtion
Pk APl e it S st oo e

I3 HESyBRL HE3Q ks aet, in thegd tihaup @ﬂ}rat@{}{fgé% T&‘I‘B]@él dpqp{ays the [3H]—UDP—
T e




10

15

20

25

30

glucose (% Direct in Table 3) to the hepatic

gl ucose- 6- phosphate pool. These data allowed us to
wWe@saoiuoat4e8 t he in vivo fluxes through G c- 6- PaseCT/U81084/004344

gl ucose output in FIG 9b) and the rates of glucose

cycling (FIG 9c) in all groups. As shown in FIG 9b,

I CV QA markedly decreased the-flux through G c-6-Pase

in parallel with the effect on GP in HF55 ani mal s.

S05d @t Bitct ™ Tab1dB3)kdihs hofgkik gﬁc&e@@a@ﬁm@ PoslY em@de |data allowed us

gl ucose output the rate of g;ucose cycling was

Bexireisda i 11p Fues g O 6 sp@vtatﬂu%ﬁﬂ&%tdn BG ﬁb) g the rates
%f%hic@éeecyélﬁllg@KQ 0d)-in HIPWRUSR! AstsHEw ARG, idV bAEmarkéfledecreased

gl ucose cycling was nuch | ess pronounced t han t he
the 8t theovigh Gt &P e Parsgalie] with the@tfeqtng &&dn HFS g pejmalst Consistent with

@EMEMA dsdrédst fidveall gﬁﬂc%'ompﬁ@tﬂg Frte &%cbétc&ﬁfngfv{/dg %s@ gecreased
taken together with'the noderate increasé in th

idirateteceipiag m@A(cpgmp@d )thIGV yelriglp filentc)wHpweer, the dechne in the
I’?if’]e ?‘gL W25 rcychﬁ% tvgg {FHQF legsgyﬁ X SoMded ha%e%clnﬂ% 91?& %6- ngélé (flg§ nd

I"at'i rt-termcentra u3|on of
mmeeld etaud;nottadum rstaedlceﬂewla“asecel A'ht kéterfatding taken together with the

e?zﬁe in r%z?ﬁ'éXn f"?i% I?ocﬁllaegtepatgh\xyag(.&?ole S‘S)Eggpshggf%t 1Ehoz1;ﬁq rﬁ'ﬁ‘f’a?&? effect of
ctelntmiligh oﬂl&’patﬁic giPaxs)ee gosplogdatint Whes, shodderat @nseﬂumfuiuat PfdPA leads

of the in vivo e t
B sy Bt P P TG ong T FplBy et i
anelyfdae e diginished habloglul thrEﬁgh@:lb Gerasé &upledwith atnl[tﬁlerate stimulation

it e RO abeo B D1 Hissar B dey Qrh Eaie arer tree duys

siORghtepseréddBd c) were used to calculate the
contribution of plasma glucose to the hepatic

UDPgl ucose pool following [3H 3] glucose infusions in
TS3. abrrdcher ICOTWA 64 e diddcr R0t h&Jaiicﬂ_HDPigmcﬁsle&B@_lation.
ﬁ@fﬂc%@ﬁwﬂ%‘éﬁblﬁ nd e sd inbid@patid WD YRTUDIPEI PhveMalibLloe

WPaL BGR9i6n Slpl&mé- O.Q t théhepatié QP %ftfosel-ﬁo&!ﬁ’bllcsﬁng [*H-3]-

1R HiRbohs BHalFatiGO SGnpIetioR 2f fartieatic/thsdin wdie4. 53

| asma SA (dpm nnol) 25 % Direct 123 174 1 18 2

Effect of I1CV QA on the hepatic expressiaon nf

G c- 6- Ragpy and PEPCK. Theppetent effects of tyei4o
central adm nistration of OA on hepatic glucose fl uxes
pronpt eflCVUs t o examvViebiclewhet herO&hanges Vehitclhe | i ver OA
NRNA Tevel's of key netabolic enz mss can gartly
aEPBEHtOst or these &f%fd€ts. THEZ0we nex? ’#ehsured O0&14
| BiyerrSApSam@ade of d c- 6- Pase and PEPCK nRNA 30 as a

nﬁ& %gsré of 18S ri bg gﬂ[g&i RNAAl(erzpz 9d) L, R~actin 548\?3'1

|ssue sanple obt ai ned after
i nfi ad&rzdgf“/ Wn%er OA or vehicle in caloric restricted

a%qglg%gr fed rats | ©43 OA nar kedi y decr eg;sgd 18+ 2
QTULUDU t=phosphatase—geneexpressiom T catoric
restricted rats. WD 2004/ 071458 PCT/ US2004/ 004344 -43
Quant Effeq af idhOAfon e Hebaitice:xm@_d@m&@@g_( Fh&otent

ef?ects) of the centra% ac{]n%nﬁ1 zalon o? O% n%epeﬁlc gliucoseeﬂuxes prompted us to examine
whether changes in the liver mRNA levels of key metabolic enzymes can partly account for
these effects. Thus, we next measured the liver abundance of Glc-6-Pase and PEPCK mRNA
as a function of 18S ribosomal RNA (FIG. 9d) or p-actin mRNA (not shown) in tissue samples
obtained after ICV infusion of either OA or vehicle in caloric restricted and over-fed rats. ICV

OA markedly decreased glucose-6-phosphatase gene expression in caloric restricted rats.
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transcript, denonstrated that | CV OA suppressed
A c-6- Pase nRNA expression in the HF55 group by -73%

wowdoh/omasghanges detected in the HF140 group. PCT/US2004/004344

Conversely, ICV OA failed to significantly alter the
liver expression of PEPCK in either group. The marked
inhibitory effect 5 of 1CV O43en liver G c-6-pase
expression is likely to contribute to its potent

QadikiBitdtioanf sliltpRelotd By dehsi@nietry FIGhIONGHilizing f- actln as a reference
gl ucose- 6- ptwﬁhatase in caloric restricted rat

e <ieBstTiRe (LTS rrar=T G5Edhaog mENG Pissiicy inthe HESS

gref.j;! meoegwhl ndcarem iedctbdih Xt 140 rdﬁEl CERNEEIQNITBNG Alfailed to
genetic factors (Friednman, 200 il and Peters,

Slggﬁcan%fm §heH1V§1ife}Ple®Sl‘@aﬁll)F89K in githsy grogp- HBegmagkrg ifbitory effect

Hare G ¥ANCEG1E-BadtQkhORidh ik SRR HERN iR poRAL iANBIYiSn of the
are able to eliCit a response to nutrient

wwolfhlksutlufp@gh ghysate-G-plapbdess in¢pdgityasstiiviedyatsh f eedi ng
Behavi,pr and netabolic processes (Wods et al., 1998;
t al., 2002e; 2002f; Barzilai et al., 1997;
Shi nmoe developmént of ARG, anSPiMdyie finfhanced dy Fkoraplex p@EEtion of

%qgnrgéntaﬁh d e]’lgt? ct§1% R%@ed%n{is %bOSalHlll Ff?cplge(?ers lb% klajvlﬁmg and

regar igndl's
Gmm@t i1899)c @mhﬁewanﬂ h&e hmaat adivaricechthk neticantthes corm@omq?enaﬂi pathways are

a%letgf% elh%{tn a f]e%g(gngee %Othlg‘le p aval? mﬁ thV\{] udes Cf\as 3A8R b?t'h ??eﬁléltg behavior

rans UCG er en I gnal s
ardanmlnshd ptooeskdsifiMoodidee al. r‘lBQﬁ Obﬁm e gmel;QOGIdearzilal etal., 1997;

SrBRERA Pl 9h SRR TpnthR ruceael Yie A o g o 2000

Ini tpis tga®, adeibrcSiBpentidni bifnalsS@lge tdptin end‘nypmhhain&m tie nutritional status

neurons.i s bi ochem cal sensor f
Smormpism to o Ry ety Fe s e monapa i into
Eesént eRnd1006: drdbinke to(ll-:ﬂf the snpet of&:kogen&@@ﬂd er@g&buﬁ{utrlems into

\ %lesng%ag}ﬂ%&ré%g’% a?%g@g?gg%pyoswﬁ%edrtﬁ%t Bl i

QNN Bfpohlafit Rirchats ta)bnﬁﬁfydn&!‘n%ﬁ&%@ns@%ﬁmthﬁﬂ iy, which

(Loftus et al., 2000), of carn

P R eyA 2 qegative fesfl Radk on fpegpmalgg (Ié’ﬁ’f‘%\i}éhﬂ 290 Qtagdietal» &902a;
%035;31%(%913%{;%91[8 gffcodeBodubiich (@boﬁi & a@CZUéZa 068Y) eGP tin ﬁtt;t central

| eads to decreased food intake (Cbici et al

chmmatrat@@@ﬁ Eatty Zpid nyptiease GIAS) inhibaiow)(Lafts of (P01 % fargitine-
%Eang Qfﬁﬂscﬁﬁlgéeuf:(gﬁﬁ" lg aQﬂé&ﬁs‘tsCt@)b(cg’t' a@' 2(@@) 8 of theAAS R oleic acid

Based on these findin

(i@ epds 2002a), dadds thvalpcraasecbfmd) mtaéq‘si(@@tcl ahpl. tZQ%egQ(BﬁtZahang etal,
R0 SELEpRUED. Bl AL GARRADR RSt s
0994). hBashy pnothlaaal foudings, Welhiavd postnlagdd. that 2008non Jffret dighdse pentral
lan%(r: rc 19 ggeﬁlgta Xiltolsl{l]circ% d r tgea{( aé ec?ng:tentlratlf)n 0{ @g%ﬁ% tﬁlﬁ %aa%%ate
muildi Ioéfhé $ypdnhaﬂdmmS cﬁ)lmcmalt alt,i2008). The hespomsese thay mhamdeks part in a

A TR DHEm it 5o BBl bijem et et e petaion

inhespbofdRgo elrmpds if aktryvaalabldty (ObRi & abci00d3Y. 0 i nhibit food
[ ression.is bl

i ntake and h Y ex

foll o&e-&ewgﬂet Im\@et 2t abily Ogﬁemﬁéfivﬂ%%&fém ‘Sé‘bﬁ%ﬂﬁg -hgin fatty acid
bidicSicidPb Mhtbad thod in@XPARIy FothDardic INPY xyreRsidnat Blhed dﬂlabvmg three
| eadi n hyper phagi a 1 nduces resistance to th

d16,0b LR AR SHnalys PSR io i eniqtehls fipteading to
hﬂ)e}f@aglg QL QL 3ARBInECT itd3R0Q41 0P %ﬂabol‘i&f]éffegt@ ®f leptin and insulin in

hypot hal anus in suscepti bl e ani mal nodels (Friedman,
2000; Col eman, 1979; Neel, 1999;
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Wang et al., 2001). Neuropeptide Y (NPY), a potent

or exogeni ¢ neuropeptide, is a downstreamtarget of
whoeah/ofast i n and insulin in the hypothal anus aPdI/URm04/004344

failure to restrain NPY may partially explain why

conmon fornms of obesity are characterized by normal or

5 el evated food intake despﬁFb el evat ed plasna [ eptin

and insulin levels. O interest, NPY is al so

thedwpehalams ip atrsg@mbbfanmmowﬁ@r@bn@emopaColeman 1979 Neel, 1999;

t B&i1h 0 NShe
SRS, S8 Rl LA oo o A BT
dpwioktreard tasget Pl feptin dndfinsukn wttheltypothala@Eandicteile to restrain

o%}ﬁp%%m’y g%%%@lvh%gr esgl}nig)%hsr c@%b? Ll't&@tfe cglgﬂla erlz%g bé norm&l or
elenateli/i‘eod fogake ldwpse dawqdlpmymalepam tmdoustuan Ilqwe]snﬁﬁmteam NPY is also
a][dg{vﬁsé:;\:ngrﬁg p L1t O‘g P O]ast créetr e egtﬁa%gfl P%’:’ «81 ’ {) 5 a?ld FAS or CPT1
ihahitdss f@Events ﬂie&lsaﬁreld/pahﬁiarﬂic a@@mRHpt ihducadbly faEtBigI(Ldetus etal.,

b Rl 1B BTN et OPERcBio Put iy NP expresion

bfAtdyiaBidt bisse Ryt dvat-adtits ey fdysipaktidaiikly 1ﬁ1§blﬂhtaylean Kﬁ&élrmining

oSl SR B b et el Sl oo e
eiélvﬁ@&lﬁm;ﬁ@lna hdpeik aimhmg Tevele biteUb @l HERERE hydHbwal elséBdlkept in mind
|d netabollsn1qﬁy Hé a partjcularly 15 inpartant
§pot°

hg celjylarmagtabolisgp.o it tb%%}twthﬁléme%}wahp Skely I Rlpye key

r&g i AERAS 1S Siulidnk §EdAL {ZDand BT, el@?éﬂt I & K&V, ﬂiegﬁb?ll-estabhshed
generated I'n response to increased avai | abi | it

bfog{lqrgaceg@p]a Hetween qﬁhplg\rrqasboh@ﬁatqz Helpiksetabplispanay Yay a particularly
nﬂ]}f&{ahﬁglel ik Yacptve§&Me§z@@5tQﬁ’é‘%ﬂﬁﬁ£ R9e1{ @L@A@OA& %lﬁé@)to

can markedly increase the cellular levels of
rwmt@@ﬁd@y\ﬂgaalugﬁ@qr%%@e eesp@etognegseasedpvadadiilty pEffty goids.

SN BT S0 ) Dk Qs LI G U g o
n@elmﬂyahcrmc the epltvla devsls ngL(t‘ﬂé%ﬁaﬁs smlmgﬂsebblembq o (glpcolytlcally-
dgtg\?eg?ﬁnglg}l}q dorAcl ?cﬁlﬁ?'getg lﬂ}ijt%dﬁ]%? ﬂt %%gudgt#nh eIth 1tI i® illg% 5t this
cenisd wtnad—scrmmlga&smmsm el bleubla Ito Leeiﬁmd @oifsreaded adiglaliibity of either
llp%ﬁgbm{lbc’hﬁ&% giES 1nrgur% g!)sls%ﬁeatflat slugalgec} %Qrfe%)sF?rg%eﬁlglagL(FFA CoAs
leweld ryhptive Ahangdsrin ktéhbur hgd metaholﬁslm (& gpmﬁhbltuat o AQ®lehdingic

t hat creasi t i caloric |ntak via.either.a .
Shitghed BE T 5T gy iy o ket o S P ol b igtreasing
tief daglg t:al@;ﬁc abkd ﬁh/ elr @ high €0 dr 4 RigiRkeross d@gﬁs}ﬂﬁrngﬂmhm the effect of

n [ calorjc jntake rath [ .
E DR ot e o b b g g B ieBiangn
n@efoRintintfcOfpbsticn ot te@ek are liRely BY S RO €his dffeci. In this regard, it is
intrig U|ng that the anorectic effects of the FAS

intFgnipg e homyreghecliicsob iy E4Siphigiias (/D Arrewservefhig dict-induced and
BRIE bb&itP BESict YTHuParDdt&E, 2odHu @%rcbntﬂist &He- poo%@%ﬁse tBKCV OA in

contrast, the poor response to ICV QA i overfed rats

onerfedisess sy Hnspapyapdo deseraesdsaigriention Ir%%‘} o decreasgelmctivity of
agﬂ%oA q@x%e%@%@%a?cﬁtabt}%tgf XSf ! fﬁ%s@%&s 80 %&Eﬁéﬁ Sheibolism of
<

I'ncreased activity of hi ost erases and/ o
L§tdeCehaduedo netealsd mtyﬁy CPTLlGFiAeml@im off ialonpl- ¢<h°e r dsigether

t
n?o%%ls W ¥ 1 g&fc@ﬂq}es%? gﬁ@&h@u%dbg @%kérg?r% 3@%;\1?%31 r?gg\swélgoe al.
2001) etivatack 3078ponddde hn arbB06; agddingaydhdiedte impa@DaLyipn (ofi eleic acid)
| ack of response to an anorectic agent nmay indicate
i mpaired action (of oleic acid) WO 2004/ 071458
PCT/ US2004/ 004344 -45 on feedi ng behavi or and/ or
inability to counteract the high palatability of the
hi gh fat and hi gh
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sucrose diets. Wiy does a short-termincrease in food
intake lead to inpaired hypothalamc response?
weeehapass t his is an attenpt to pronote ef fi ci BPOT/US2004/004344
energy storage as an " adaptive' 5 response to the
i ncreased availability of food. This nechani sm may
have devel oped as a result -bF evol uti onary pressure
in keeglng With Neel's thrifty genotype hypothesis
oy @pg eilgwggl) andfoy iabilitygp cpystessch the highpe agtbgqtyﬁ)ﬂ thg high fat and high
sRadsadexi cal adaptation to overfeeding has al so been
denonstrated for a peripheral nutrient-sensing

pat hWaY dpprosBogterminciedsom faghiatakslesdiodmpsitsd dgpothalamic
I h 18 1 Y I aptive’
dhdnOBNPNE abis J&%&g&q ?faﬂloﬁ‘e%%&%t ga%ggm,a (gﬁﬁ hdapti

response to I ncrease I ent aval
regponse tphedo@Pasyd avReashy offoadi Blyis oachahiemmetydbed deezeloped as a result

o@%%ﬁﬁ&?ﬁr}péregspﬁ it g%%&g w1t%%ye § tﬁh{tf%én%gftpg L}/ﬂoﬂ%g ggge)el 1999). Itis

Oﬁ‘mtewﬂtdb@t atsinmgr (?@Cﬂcecucabftdalahthn tQ Oﬂaii)eﬁdlag}hhs fatse beEfnaleynstrated for

ﬁgnalﬂ%rﬁg?u%%ﬁ? Eenm{xﬁ R,atﬂvovgygv?}é 0s€, iﬁic,“%)“l?“rﬁ’g %&/ Are ? ﬁeC{er?%e mitochondrial

fumetiyinl aatl exxmgy exbeﬂdﬁpmtm esEHnbCi0 S reasddpiitried NV ailabslith (Obici et al.,
Zﬁét on Si nce glucose production by the liver is the
or 15 source of endogenous fuel, we have postul at ed
t hat Reent shadiesof tlicahet8ioli€ Biifdcksi f She(beﬁtﬁdli adrhi@itrhtyon of insulin (Obici

te €X0 enou endo enou sources of energy in .
Qe G P Aabalor Dl BUUGHOR OB s G Gt g i
supp6k the ﬁlot&ﬁﬁh:{t@l&@é %n&aﬁﬂ??othilﬁﬂﬁ: p@:ﬁwﬁbkétalié A8 i§vdIvedtin@e regulation
02a). Circulating fatt

C|rcul Qhicj, et a %
oLiePHE e %@WF PdBtia a'ftwnaﬁwawlﬁccaﬁ BFOgY<598 by i liver is the major
sqakeed eﬂﬁfo@éﬂ&u.‘bﬁélr 8 have(pBRRheABIaNEMirBhedia DB Bitls cﬁh&hﬁ{@ntly

in the unbound form Unbound fatty acids can al so
morleie PrageRpUYy A Weﬁeapwpgrceéfof PRSBBIR Seepiigsviya negative eedback

S}Jsieﬂméﬁlgﬁe%'t@ rﬂohlﬁﬁ%ﬁd Wighibie PheRh QR ot Rftriddks ih iR &@ﬁl%ﬂ%bblm et al.,
capi Thus, chylomcrons are likely to be

299&}‘)0 rCn@}l%@aa a1y pradsusemessly dpunsite Alumiang croseihe blopqlrbltaﬁebamer

(]Eﬁﬁﬁtme{ﬁﬁﬁ‘by §ifn@fe%1fm5clnqn et hﬁ] o'ﬂlnggunldrfpt félsfc eﬁ% be
aci'ds and | ocal hyd ro yze | popr ot el ns contr| ute

deriyed pie hyyreliysis ﬁ@lmprosmmsdny piooproein liphee Within blaerl ertatthe cergbral

a} f beﬁorl“fn!lso g?(%m&%kg el g;L% bg?tn;ia? r Cﬂ‘ELﬁ tgrg%ml% (It)ﬁ)r;{@%tty

occur Vi rect upt popro el’n par
aqidsdir tie @dstiyyeabgate wbidpa mrmumtlmeofsplbmnsl fatty dchvs ahdﬂmmibtlhydrolyzed

lqi %ngt_é?}gsdog{ntbg@%o & %gaglg%tty tﬁ% ﬁagtmljfgslte{téj M gl%ﬁ\)éﬂp pdD tlon of fatty

cess
aajd entuylistd ithedrdin emy hlatd bgcuam dhsect uptﬁkle@f tipayirstain particeomsdiated by

RS SISt BREL B0 B B ggoron

2080 in dual. QOOZ)n mﬁﬁaﬂ;’:‘the adteds bf ﬁﬁ:lilﬁhﬁ afresfattyn adidsftb tHe@ehtfal nervous
0.0 sma_caon atlon in fasted esthetj ze

308 1 e T RSP e byt o peenee P Shls (i Brooport

1%mdyheee<dommhtadnan taeormpmﬁlffﬁﬁd 8 ~6¥ dfGMshh edrerfatibh faQasted
s;olgglcal condi tions, our findings raise the

%ﬁé@}zm qer(GrotorpRe SPisE P {H) o RS vhlﬂerfaﬁeélam&ﬁ@alg@trmlaﬁfée

efRRLBNICWERRAL RIS hhﬁf(‘)%g[@t h@tibss, &ffreaihgs ﬁfse f:létﬂoysﬂﬁ‘ﬁ"t& et
wi.thin the hypothal amis can confribute to

ntinprly-indpced changesin disdopyt tshiagralend mtqbﬁlmffeﬁts offafty @mds
e 3PS crkdo QOB g SRl Bgh m
acp@r/ &m@mmgmhasim bgerteengnizedthatmbarges orratohie intake have also
actions of insulin on glucose netabolism (Pagliassotti
et al., 1997).
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In this regard, hepatic insulin resistance devel ops

W thin days and/or few weeks follow ng overfeeding in
wariormigsand humans (Clore et al., 1995). Her eP@US2004/004344

report a strong correlation between the inhibition of

GP induced by ICV OA 5 and the nutritional status of

the animal (i.e. body weightggaloric intake). In the

presence of basal insulin |levels, stinmulation of

I WRaLR A 6n ihBaeHohoShamalh ?Eic&s@ﬁieﬁh'bol@sﬁn @iaghasgzﬁoaa) 1997).
or central admnistration o

QA (Obici et al ? B)H)
In dhigeegard, hemcbw%f?méﬁan@rda@@ﬁo\a%m'gqa&i%;%i@r foyy yaeke folline

ABiSeainlpBS MliblYs hidRimaheticale £1 @04, Of LCPAS appears f 0
cbe gds wth their ['T- established actions in the

per i piﬁferia e retpp@,w@@ng(csnféleﬁonehetveﬁen the jinfglitiompicfalh indpceg jpy ICV OA
ahil o ugﬁgﬁéﬂtaﬁ% ?;Qle %lmal 90%)1}/ wgi%flt/daﬂﬁfc LR, & tﬁé’lﬁf&s%ﬁ’ce of

crreulati ng an epat | A l'evel's reduce 1 nsulin
Bug mse]snsiemis @ﬁmlelwdmgvé hmmha@dnu@ms@mm&@am ©bisi ¢ al.e2002e) or
n e
R R A T T
prbd@ﬁdogﬁmusulgi hﬂm@swtrab&f@dwﬂl@m appeers 1o be ftth)éds with their well-

SRS o By N a5 ciflee Pl RophIELERAE 1oge; Ryprin e
48, ¢9%). Pﬁﬁ@nstalﬁcet, hEvdt¢Wcul@ﬁmd hkmanic EFAad;ve],s rd@l@@ nsuhimi | e
%gglg%s?oeco g g!%pg}l%%]ucg#g {)qrgl)glgclglgﬂgo Ca ngA yees %e}i)at%c Petlin rrg:smtance)
WRAER eadb Eleidladf ceiil fatdy acifif @biusce ﬂfe sﬁpﬁrésyloaof elglogenous glucose

provi de an .i nportant estral n.thei.r perijpheral
HeRiCPR. SHB FReTSeF QLY ife e Sitesly e PR By of
AGifuSes iR dx@ResHdn SMGIE-BiHaSOintiR livBhQMblsEﬂl@PetlaD 199V ewhikdhe
rats, we postulate that the inability QA to inhibjt
prapaamintatersel Qb dertragssdie hemeie e@fésseonwééfé? SRR PEILPof 1S
LRy hR BRfal ﬁ?&fs@)lf ity fagiat proditie ﬁrﬂﬁﬁp)brt&ﬁ |r<§1;ﬁ aid GHOPEIS ptipheral
by their central 20 effects. It is there

actine en hepslicelngese fluxep.gdiReehe ?@é@oﬂ@éﬂfﬂ@“ﬁ@fﬁm frilef gp inhibit GP in
Byl P, @%@sﬂlﬁ@qﬁt the ‘ﬁlabf'ﬁﬁf &@@fi‘) ih1&bi€h&phati@EIHERS Broduction and
out put and may contribute to the hepatic insulin
Gest-Basanxmsessiob fravasdlep neripkenpl sipgieied fattyracids vRORROBGIY dhgitcentral
Qf‘féc{sl §L th§1%ﬁ§é {lﬁn é]%leatlhﬁ% IQ'Jk%Y re@pcfn@é & 1.dEA #&he hypothalamus leads

partitioning. Und normal conditions, increased
tmacprmcrl faetof glofose atﬂtpyt 2ad iy C‘i)l‘rﬁrﬂtqﬁ%tOHW@PNHl inlig resistance

esul n decreased output of glucose fromthe

bS%rveé 1(11&5 In|%§elt al ., 2002a; 2003) in order to pronote
t he Phie hggotintansd nuitiért fenaing oy elso plaph tolé i fnelettiioning Under
ot he her al b IS Sy Vi d
R
H&t@ea@@ltdutpat cbeglthie frctdnﬂ]leﬂltvq,f (Ohiet atlab) 4002a; ﬁé@ﬂ) Lancbrgergo promote the

t he ffl cient flu
%‘V ’5)‘?%% Eﬁli’lgﬂﬂ V& |a8%fthersqef18hera SuelS nc r%egggg'gen the
ﬂfcﬁﬁ%ﬁtabﬁlablﬂfy @ a8 s fsrsastibdieit diigeers themctvaioh efl ‘téftys metabolic
may serve this goal b 0.providing .al ternative
PSSR Ear o Phamo s SR BBy RDoitRs (Etegeride
sRAUIrRd Bsreft8P plotikctioh Hﬂ 6@sd frots @ 1iver Meverfddqatd énay serve this goal by

del i neat ed. wever , e mar ked decrease in both in
P?Wtﬁlllfglaﬁimﬁtmeéﬂﬁéﬁof@ﬁ@é%@e 6- phosphatase and in the

hepat irfe g3(RIsBSSi ﬁ&h@ﬁls&gﬁb)@@h’iﬁl@@ﬁ hodi @S PBkid §Ricose fluxes is yet
cat al %;tl c subunit WD 2004/071458 PCT/ US2004/ 004344

tofte defignated d Hyeyeovheapatked decreateyn besh fit wyp Hdaspuptyglacose-6-
Iﬁpggpﬁa(?a%§ aJld Rigd h%ﬁeﬂﬁ'ega&eygicﬁlmf ﬁletghﬁose—&phosphatase catalytic subunit
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hypot hal anus nodul ate hepatic gl ucose fl uxes and gene
expression? It is likely that rapid changes in

w@edoenorse nervous system outfl ow play a | eadi PQI/D81084/004344

ICV leptin adm nistration increases autonom c outfl ow

in various regional sites (Liu et al., 1998). It is

wel | known that 5 both synpat4¥eti c and parasynpat hetic
systens FOVI de direct innervation of the liver,

wdm,eﬁ &a ¥,V Qids likiilpogdatd les ude. (Hb\a dodselpsmemmmmn mer ve
RO ABHE DRI Er A OBEEL HBIL by LSS s PR AE i
thapess imaitdnomemesyoangy stehi aaitfioanplinea leﬁcﬁﬂgﬁl‘o&e dCWYeptin administration

C va at o Ber.t hqud and.  Jeanr enaud
AR RTRIAG KO PO B ST G
hm‘th $}1m@athamceand Ipaﬂay}quahﬁhcﬂWdﬁms provide Glt&irt] hﬁérvﬁlﬂjl'ﬂld)f tifeivkS
ulin secretion or change pla
e R BB EaR L S DRSOt San e T 19 Tndecd,

Yenoroigedil dy;Bltl&j/anu&&?lZns 154 t0R&dde 8ld Btonic @g&ﬁl)suhﬂé%\ﬁ@ khis can be
oi nted out that all present studies

it s
ke AR i S G Ou gl vedaed. 49 B e and Bray,
ondiRlé@Ral stiffiliSion bt the fuddthypdthBntus, S8 oROABE Fails rt]o increase
the levels of these pancr eati ¢ hornones can account
ipgilinsetetion ppehageegilasmeglycagon sangsaisiion Byihgedand Teanmsnewd, 1979;
16buen@ll Brayel 6L SHidRdu 8 hi, TUT Bt HORRE if J'lllgulﬁ %Qé g gﬁthlat 11 present
hypot hal amus 15 causes an i'ncrease in ctivi of
eEReriggpedgn thy peesenea pf @qner@étwsé@@noadlemzw rTéss, ltambt likely
tBat R4S n SHeNBRT kB &Inc@%ﬂcl‘h\é%%eg&ﬁaa&edu Prok effec 0}’ CV OA
| ycol'itic enzyne in rat liver noue and Bra 189'}
%meﬁadlflgluci@gc@)(es Sifinaigl eedtrgal Sifrnltlftwn lofithe rvaitromedlal hypothalamus
4 Rand.leads a decr
i %ﬁggé{;%kégagg?} t\}/lfgtg C;}VHEOPH%%K var |Co632 aé‘gﬁb%}“""“%"e%‘&lf §nzymes and
graakidsapiression of pyawvataitionsamikey glyeolitio eszysyest eltrllve'ﬂ(]]ﬁoue and Bray,
1|9(;l§ tS‘MmifoilSDQ S@E%ﬂﬂy}@n &Q[he ﬂter# B?po%heagaéﬁlrug,tpg %%p%,glﬁréjsleads toa

expr ession a secretion

daerdase yit BiiGiewtifite Vifieallydvariouikatposadgpofslrécelve inpQOBYm autonomic
ts on jnsulin action (Conbs et

n\glj‘o?;]sga[u 2V %&gﬁ&?r% Ef f el?ownzta(bq3 m r-?%uliltﬁ gglﬁeoex&eﬁ%on and
sedréteptof fa‘t-dd:r@e’d B¥moned an\zleyto@hmﬁ&&w@d phRsRhad BEQ, 2000), which

d I f
R LB Yo ST ot ) 2ot BBirt . 2009 To his end, he
effeg¢ offi'\h @Atonadlblpglﬁte@et -6-Phdsphaidse xpréseidh anddn Rbatic g8 uxes is
gjt det.ect changes in plasma |leptin

r%{ﬂl&%ﬁna%%‘ﬁesgmdasﬁﬁ SFHSIPrefPeomnantadinoyedtia picr fgoraltet al.
2DAY. Hojveek, vatid hét daiadt Bingedid pRaRe dpliR Qﬂcﬁﬂlaﬁfa‘%lﬂﬁ%nechﬁ‘ %Table 2)
cl usi we . have shown that the central ef
I?VSH “E%‘gﬁl‘%‘é’cﬂieﬁﬂ%uﬂa anyg theggrgerimantah RioURSn d GP ar e
nut r it éaBmkibY, weaivd SHofH that i QEntRAPERR s of #cfng gﬁ'ﬁﬂ ﬁlﬂg GSids ds on food

blologlcal responses (i.e. changes In I nta
infks 8 Qpétﬁlb’ﬁﬁt)onk@efﬁgtﬂ@é@ Yngler %ﬂﬁ@algllmmog@cmmggtfdsassonses

(. EfdnBes iRfdoll HMke RAD BB cos t?ﬁeeg @oc'ﬁ)ja X e ﬁlgo hglggogga%ls within

in the availability of nutrient ara
abightapsesi Howpvep, arshstaingdhioerease ar the ewllatility of mﬂtwntx:mdmd arapid

pﬁ@ﬁlﬁ@ 8{3@‘)1111& Eﬂoﬁ-tg%p&#}glr Llcgloﬂ gltl éa%lcee # thhs ggétﬁ%ilrglﬁ%gtrlent sensing

pOStU ate that the rapi ons
systesi. sWanestulato that the rapidaonmltof hypotakmic Iss1gm&bso Bulciple aﬁtrmonal

1 ent i | h t d tribute
B o R O B RO PSSR LS o
obesity @tdinwméin rmlspn&dn prdispobed diwdvdlahdammgs.ani mal s. WO

2004/ 071458 PCT/ US2004/ 004344 -48 Exanple 4. Rol e of
ATP- Dependent Pot assi um Channel s and the Vagus Nerve

in
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Hypot hal am ¢ Regul ati on of  ucose Production
Decreasi ng Hypot halam ¢ Lipid Oxidation Inhibits

wepaagenstis G ucose Production (GP) via stinmubPEr/usmwoehos344

K- channel s (KATP) and Vagus Nerve. Adm nistration
either of the 5 long-chain fatty acid (LCFA) oleic
acid (QGA) or of inhibitors o#8CPT-1 activity (CPTi) in
the third cerebral ventricle (ICV) inhibits GP. Here,
we hypothesize that inhibition of hypot haI am c lipid

OX' dat ' on Q{@%&%ﬁyg ﬁ%%%?l?l?ﬂp(ﬁa%ﬁlﬁ aﬂgn?hg haaﬁH NSV RaTP)
0

hﬁﬁ)@l{aﬁ%é ReduDEbEASEIcoé@BAdudtioput to the liver. T
i nhi bt the entr of LCFA |n the tr)n hondr| 1,

@F rviect(%hﬁgﬂﬁ(gn élf(k &1991\1)1 ' %%ar(cﬁ? -E'us KhrVe. aﬂ&nﬁﬁﬂaﬁnﬁth&f of the

ég encl am de Pg( K@rj
Iobg- dcakreﬁatty b1 POl eiccidyO B IR iy A TD in the
f?lﬁ'h §erﬁl&r§lﬁ1@ﬁtﬁ&% '(W nﬂlnonl,sY}P 'HEfréJ %e@@p&ﬁesfz@ il mEibHeASE

hr "of 1 CV i nfusion and
inathrleani liphd orédakipm wish &RIBH deCrenses GPryiacepty Rejiviien of ATP-dependent

é(?ﬂgﬁn%s 1%&:{% él% Tgﬁéa*ﬁg(ﬁg?éﬂ%%eg% g@l&l fngﬁ t ﬁl%thvglh 'To%hlﬁ@@@ entry of

rese sulin |evels,
bk mstée mithelwndm, (ShdRrelnder ¢ @qg{ﬁuge@dCV&Pﬂ’p gl;,]ésripactlve stereoisomer

R e L T L

(GL¥L K,5 Dptkey) m ah)romaﬁw pﬂhet@i@ed/\&@ mr R dity alspgeeived an IV

Polé?f fﬂﬂ—{;])g)(%uie cr)]r ?Sﬁq 4@9{5&'&gl&two%%r{%y%%reat%%?gha@mp

(1n511]]118 YomUnkOhin; bddAtostatil 3 dighkgvoin) diring Ithe(BhSRZ]a‘de e siudy. In the

CON- i nf ot. sho nvestl
B L oAy SEre i RO R EOEP gl fboctyceria
inBe CRTIUS.9ORE0 YR /kgInid), G ot i@ rtheCDN |(mﬂ)s4 mg/kg/ﬁﬁh)\md €PTi-GLY

LD RS e S S B A B SELY B com s
Uﬁb&fs@ﬁ lb¥0. 01 glhe)rbut Rot GPTONSH 5&6% 7ﬂ=6$ oGP RGIIY () 1mnma5)e v

with both CON'S 1304rrg
(oo ot AR P g G S (3 Rl whether his
ﬁQﬁ‘H @ﬁl@/é}'a&sc\ﬁQ%@ﬁl tif BlandYof I REKEErvd IOVEE@BE ok TOSAnfusions
5 = in the CPTi-SH gro\p but not in
0

e Ao SHEd B rereginedivor epHis BEPrpL (-0.0F dhpggronezfipn (SH.
gie W&ﬁm!aﬂée(ﬁ? fnggé i @P’fl@kélLMl 3%91(;919&) @igrﬁ}%@éd v@tlﬂ)o@ﬂdON—SH

hypothalamc |ip sensi ng pot ent
ﬁb%ii@l demgfse/ e and GPBi- In‘ém?atro SCmg/kgmr\r)yT athfﬁe@aeﬁwé‘fm were

Eé%%%ft@@ @8%3{?%? fgé‘ l{’ a ke AR asd MR (4s2280P<0 DM 8E5) in the CPTi-SH

ation" in Response to Lipid Infusion
E@qpl butgst Balet CAN-SEE (-T3vanFarer inthe KPERAY, d Ilﬂs4‘7€ RIXTPgrodm &V per

@N—Y@? a%d Qﬁperctv @fR a8 G;Fl r’l“h’&%'] ﬁé%lﬁfa%ﬁ& ﬁp1 gen@f'ﬂg g!)tently modulates

eve I NCreasi n ong-cnal n
am vik 4 ganed] sirquitGRRAY mquae:’. acplvajlon of Ksi ombvagaliippk mthglngz@
gl ucon -' en‘ Ak S, oul; ) esp i {29 %Qﬁi’ﬁ? Stimulation
gl ucose-pt S OTTp

dﬁKfoﬁéiﬁﬁlsl( KM{;@aLi\Er th@t mﬂicm_s iIISthé Ble@ncd dsfél[am lrsulln levels,

"aut aregul atj on rat

[RSESASIBE a%fnaale%cqaw heacid GYEE Q@g@)mﬁm HERORg i Pa%v)
ighbiRokene A ONG) baQu2 Qélt/ aﬁgﬂe‘iﬁ&gei?ﬁﬂghlsaﬁ@ﬁddﬁ&éﬁl(@m bedBuse of a
stimul ati on of KATP, revvete 1? t hese thﬁs i
FPMPpeREAtey JeGrease glchep%t YSREGPLYRA @;ﬂ epeéﬁ tOF‘e%EfaP%’? gotnce the

G eh driRd ICPANGILIS 288 $h tha Akkd2)rebaBentridie 1Y fifiibits GP via
requi res hepatic vagal input.
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To this end, 5h fasted S-D rats were random zed to
receive: IV intralipid + heparin (IL) (increased LCFA

wo enwelos14sy -3 fold) or saline (S) in conbi nati POT/AE1004/004344

ICv dybenclamde (G 5 [inhibitor of KATP] or vehicle
(C for 6h. Al rats also received IV infusions of

[3-"H -glucose for the |ast-49h and [U 14C]-| actate
for the last 10 min of the ICV infusion and a
pandieabl K, de@nme telu tiengpdthaed thst 1)2he @htrdactivasitn olnyATP by

PLEA P05 6 R, DA 08 o FECRER 0 0B D

To eiedng eTh fastedSEDCMCweSthidviaiAd to tkéehleOMCintrbliad @ heparin (IL)

infusion. wth ejthe CVC.or | CVG i ncreased ut )

BRSPSt LGRS Haby 2 Ol o P ) ooy @ﬁmq(%'g%ygemlmde ©)

[1HlﬁB1§ﬁ%ﬁﬂATg%r G119 (@Q0136h Bﬂpraggﬂs)) recIﬁe&Mﬁﬁfdﬁﬁ)nH\BﬁBHH! -glucose
central on GP are nedi ate

U G B GO o 0 IR AL ) g and & Bancreatic

R Sy tﬁé IHQ bk %f dadh Etﬁﬁ}s Wirin 1Rl Bg) [Be\ﬁ%d he Eh%tpké%ence of near basal
vagot o rln he pancreatlc cl a gﬁﬁrlo

g oy o /RGPS ke i s op e R ISNG BBV g

d [
.ﬁ@{/@ Ll;bl;@lmu?i%ﬁ Bﬁ%gghérl‘rl'@rlfﬁ\c/)f tdrﬂgg g%f&?%e:dgw(?‘ gut oﬂﬁﬂﬁ@ﬁe\d} failed

eafmhabxt GL@V@dlugto@qu@@@eGm ftp Pi82@B3 &9 ORAs & axpmipe Whﬁth&'l the
gén?rldpe%fectls, Of SSFATBY %p apaylﬁ {E@i t@ma al’s s gl?(ﬂld WQ ﬁp}éfrf?gated the lipid

vagus nerve are require or pe [ p LCFA-i nduced
Iniypsixini sondighs ircrots evithaeledive gepatit ivagetomyTRLYS, Dwéngibs paicespiéc clamp

t hat tem .1 Ai
ergolddégg nég rlrrp%{lgg/rag%f %%ga%/ﬂ'n?lﬁrqﬁ g‘ t?e t%g H\Nﬁlﬁ%}dﬁlé?rgﬁ&{ggm—ogerated rats.
itrepumhtly; iy muiessey GPh@f.7£@4) (f?qoa)ﬁ)l}athw atdapimlging tleerfieet ICVG.

F}A t? q scendi ']% va alouesfferent input to. 20 the
lypese uifigation M5 YRR B0 it will be seen that the
sever al suaﬁhaamhﬁgﬂﬁdaﬁﬁc Khe ammh@aﬂd \agusalee/e agchipesed (ﬂorepﬁdpheral
r e attai ned.. As,v ous ¢ coul d be
RS R ARGt At hod o OR e iR RS
deRaigidena dctiodsta @nisa (Ilpﬁ-selﬁmﬁgl'tﬁthvxray efat padéntlyinbodiktes GP via a

i ntended that all matter contajped t he .above 5 .
HEE A TER SRS BT o AR LR o 1G4 0F S HgGrent input 0
skalvkr, be |nterpreted as illustrative and not in a
limting sense. references cited . in

speci il B&Y poiie é‘?"é‘e Hte‘f”élﬂﬂ? SPRCBE Hsreatest aﬁ‘ﬁf‘nYaé?sé%f Ehsdrveption are

LoBived afiYther 88VaRiBges lfiSingli. scussi on of the references
herein is intended nerely to sunmarize the_ assertions

made By verrys shanprscguld e e b YR hats ad gompnesiiongyithout

rd aﬁfn%rfﬁﬂl RO é 5Nﬁ§i§v<ﬁﬁlbﬁ) lit 13 Cheddaba thﬁa[%nﬁll rhft@PEohtAiRa & W6 above
erig t toc enge t he accurac ertlnence of

ﬂpﬁgnptuqn@dd sho@ﬁlem @qn @ecompYgyinealyayings]s 5lgbe 1nterpreted as illustrative and

Egréyﬁﬁ%gé/sgrgé344 -50- Appendix - SEQID NO's SEQID

ozyrre

DAGBERIbTEdgence in their

er'T:t(?etles l}ll% (%scussmn o?%ﬁ/quferences herein is intended merely to summarize the

assertions made by the authors and no admission is made that any reference constitutes prior
art. Applicants reserve the right to challenge the accuracy and pertinence of the cited

references.



5 CTGTACCAAAGAGCTGATGAGT CCGT GAGGACGAAACGCCGCTCACAATCGA
SEQ ID NGO 3 - Ri bozyne
W@2DICTEAESCCCCGT TTCGT CCTCACGGACT CATCAGCT CTTTGCEHEIZBSN04/004344
SEQ I D NGO 4 - Random sequence
GGAGCCTCGAGATCTGATGAGT CCGTGAGGACGAAACTGTGAGCGTITTGG 10
SEQ ID NO5 - CPT1L forward-po4 ner
CTCCGAGCTCAGTGAGGACCTAAAG 3'  SEQ ID NO 6 - CPTIL
Apperelixs-eSHIY IMEO:s CAAATACCACTCCAATTTGIG SEQ ID NO 7 -
CPT1IM forward prinmer 15 CCAGACTGCAGAAATACCTGGIGCTC
SEQ ID NGO 8 - CPTIMreverse priner
SEBOIONEATGR@Thel GCCCACTCTAC SEQ ID NG9 - NPY forward
riner T AA CG EQ 1D NO 10 - NPY
e S e S AN R T U e
- POMC forward prinmer WO 2004/ 071458 PCT/ US2004/ 004344
- 51- CCAGGECAACGGAGATGAAC SEQ ID NO 12 - POVC reverse
SEQ TR O2TBRSFICCCTTCTTGTGC  SEQ | D NO 13 - AgRP

5  diemerch PAGRBCToAGSMRTFEIEHCAGEAAHAINA CGECHEPCNBA AT A
-AgRP reverse prinmer TGECTAGGTGCGACTACAGA SEQ I D NGO

15 - (3-actin forward prinmer TGAGACCTTCAACACCCCAGCC

sg@&rﬁﬁ@)hDnggzgige - (3-actin reverse primer
GAGTACTT CAGGAGGAG WD 2004/ 071458
AP G043 T ICCTSCTCARSICAGT A I AHed T ETTGGTACAGA

nmet hod of reducing food intake and gl ucose production

in a mammal, the nethod
SEQ ID NO:4 - Random sequence

GGAGCCTCGAGATCTGATGAGTCCGTGAGGACGAAACTGTGAGCGTTTGG

10 SEQID NO:5 - CPTIL forward primer
CTCCGAGCTCAGTGAGGACCTAAAG-3'

SEQ ID NO:6 - CPT1L reverse primer
CAAATACCACTGCAATTTGTG

SEQ ID NO:7 - CPT1M forward primer
15 CCAGACTGCAGAAATACCTGGTGCTC

SEQ ID NO:8 - CPT1M reverse primer
GTTCTGACGTGCTTCTGCCCACTCTAC

SEQ ID NO:9 - NPY forward primer
GCCATGATGCTAGGTAACAAACG

20 SEQID NO:10 - NPY reverse primer
GTTTCATTTCCCATCACCACATG

SEQ ID NO:11 - POMC forward primer



conprising increasing long-chain fatty acyl - Co-A
(LG-CoA) levels in the hypothal anus of the mammal, 5
wob@reirsg he mammal has at | east one conditi onPGEUSIDE 4344
fromthe group consisting of obesity, type 2
di abetes, leptin resistance, insulin resistance,
gonadot ropi n deficiency, anmenbrrhea, and pol ycystic
ovary syndrone. 2. The nethod of claim1, wherein the
E@Aéé§4%§¢%é9é5§@@Mby decreasing the activity of an
LC- CoA- decreasi ng nol ecul e in the hypot hal anus. 10 3.
The nmet hod of claim2, wherein the LC CoA-decreasing
PR &2 NQs12 PAdCeevemd pfimem the group consi sting of
SAARTEGReRICPFrEQY transferase 1 (CPT1), mal onyl - CoA
decar boxyl ase,  carnitine acylcarnitine transl ocase,
acyl - CoA dehydrogenase, 2-enoyl - CoA hydrat ase, 3-
xpﬁyl- dehydr ogenase, 3-oxyacyl - CoA thi ol ase,
g%ghgﬁyPJiﬁg ydror E@@g4. The nethod of claim?2
GREAEGATOCRE TOCAXPGTIECT easi ng nol ecule is CPT 1. 15 5.
The nethod of claim4, wherein the CPT1 is carnitine
pal mtoyl transferase- 1, liver isoform (CPT1L). 6.
SE@IMBONAJAQRP edvadsépemertherein the activity of the
= COA: reasi ng nmol ecule is. decreased by
té?ﬁﬂ@ggi&Fﬁ%KQT f#fraceuti cal conposition to the
brain of the mammal, the pharmaceutical conposition
éﬁfﬁiiéing a smal |l nol ecul e capabl e of decreasing the
NP5 5f-acomforpgd pemep A- decr easi ng nol ecul e. 7. The
TeAGAdcetcahencecAlesei n the pharmaceuti cal
conposition is admnistered to the brain of the
mammal by direct administration of the conposition to

©51@=B§ctiﬁrﬁ€er5@§r g of claim®6, wherein the small
nol ecul e i s capabl e of crossing the blood-brain

HFLEFTGRERTEABS®IGAG t he phar maceuti cal
conposition. 25 9. The nethod of claim2, wherein the
activity of the LC CoA-decreasing nolecule is
decreased by adm ni stering an anti body or anti body
fragnent conprising an anti body binding site to the
brain of the mammal, wherein the antibody or anti body
fragnment is capable of binding to the

LC- CoA-decreasing nolecule to inhibit the activity of
the nol ecul e. 10. The nethod of claim2, wherein the
activity of the LC CoA-decreasing nolecule 30 is
decreased by adm nistering an inhibitory nucleic acid
or mnetic to the brain of the mmmal. 11. The net hod
of claim 10, wherein the inhibitory nucleic acid or
mnmetic is selected fromthe group consisting of a
ri bozyme, an anti sense conpound, an aptaner and an

i RNA. WD 2004/ 071458 PCT/ US2004/ 004344 -53 12. The
nmet hod of claim 10, wherein the inhibitory nucleic
acid or mnetic is a ribozyne.
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13. The nmethod of claim 12, wherein the
LC- CoA-decreasing nolecule is CPT1L and the ribozyne

wewpniees t he sequence 5 5 PCT/US2004/004344

ACAGCACGCCGCUCUGAUGAGUCCAUGAGGACGAAACCACEUUCUUCAEUC- 3
14. The nmethod of claim1l, wherein the LC-CoA | evels
are increased by increasing t3i2 activity of an
LC- CoA-increasing nol ecul e in the hypot hal anus. 15.
Wiat iwetaodl iogf ¢l ai m 14, wherein the LC CoA-incr easi ng
nmol ecul sel.ect ed fromthe roup cqnsjstin
acet yIlII %&&%& élrc’&i FIQ%EOOdflﬁ?J‘F)?n%%PﬁPS?P EOAWINSR et ammal the method
barhgBingéncrasiyik Jon@h&En futts MW TRL AFEC-CE AY Bid1E MehXBpBILIeNhS of the
transLer ase |Il, and acyl-CoA thioesterase. 16. The
of claim 14, wherein the activity of the.

LC- CoA- i vtk the @Iﬂmﬁiﬁh'l B&sUt Rast bfe donEiFi6R&EL ) rom the group consisting
Bg(g ni stering a pharmaceutical conposition to theé

eHofYPE haaheiFivioPtin fasistangshigsuhia desipianes Igoradpiserdn dafigiency.

SRR S, RiEH b1 Idovi®lsesidfe. capabl e of stimulating
pr oduct i on If;bry%grgct |V§/E?tsy of the LC- CoA-increasing

mol ecéi &he methadzof ciaye Inwhdieinl thsfLC Lo in in@easoghiesr decteagigethe activity
mrm@swde&@ésm%%m&aie lh fR h&ﬁbt f i stered to the

brain of the mamml direc dm nistration to the
br ai n3- T mathed @f@ﬂm@ whergih &emClgoAmtaemg ntofpsule is selected from

EFERSEAgl OIS G000 0, B,

m@tim awylchitae tiawdleopseoficyt-GeA Idéhy@&genam; Qeasjl@Amykimwd; 8-

h
aé})g g{(z)gxgﬁﬁ}% ?%n%rgfg% gxguciy? E{)Kglglt las% Cl%qA I%ﬁiroqasio
The net ﬁlmjlnerhoct:d>faﬂam]29whenhe theiliC- Cds@dméaemg h®@ldcsle is CPT1.

hypot.hal ina. . ,
phar o SO e Y it BT Ce G edine ety tnstirgt-1 iver

Gbfarm(ABL1LMer ei n a vector encodi ng the nolecule is

of ol i Bt R Bt G oL s aeTop e pglecule i

Ermeamatﬂycadnmﬁstaing|arphalrmamﬁéaﬂe b@nﬁdamoh%tﬁeﬁrainSofm&Qﬁ@aﬁeﬂdhe
di rect|}/ adm nisterjn LC—Co@ to the brain.
?ﬁSPtFF& OgFPoRHeR cAmPrisife A smplhmplgeniceapalle of d:?c’&asﬁléﬁfé‘?ﬁc“"“y of

&@L&oﬁh@lmhgﬁgheﬁlecl aim1, wherein the manmal is a
hunan, he nethod of claiml1l, wherein the mammmual

is di Zlb@eq leeth%bof clra OrhaiRip ths Phirmasewigal coeasiion iy ad@inistered to

BB ofitBe ﬁ&nﬂnﬁ%tméc@a@fﬁﬁﬁstrﬂ@cfnr@|thetbggl¥os1t‘ﬁ§1' 18 e brfD
2004/ 071458 PCT/ US2004/ 004344 -54 28. The method of

cl ai nf-1Thainehed of claie Snubaiein thesmall molsaige iszapablsva crossing the
PBEIBYain¥ather whE SBlent in the pharmaceutical composition.

9. The method of claim 2, wherein the activity of the LC-CoA-decreasing molecule is

decreased by administering an antibody or antibody fragment comprising an antibody binding
site to the brain of the mammal, wherein the antibody or antibody fragment is capable of
binding to the LC-CoA-decreasing molecule to inhibit the activity of the molecule.

10. The method of claim 2, wherein the activity of the LC-CoA-decreasing molecule
is decreased by administering an inhibitory nucleic acid or mimetic to the brain of the
mammal.

11. The method of claim 10, wherein the inhibitory nucleic acid or mimetic is selected

from the group consisting of a ribozyme, an antisense compound, an aptamer and an iRNA.
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29. The nethod of claim1, wherein food intake is
decreased by at |least 5% 30. The nethod of claiml1,

wob@reinsg ood i ntake i s decreased by at | east POP@S2084/004344

31. The nethod of claim1, wherein food intake is

decreased by at |east 40% 32. A nethod of increasing

food i ntake and gl ucose produgi-i on i n an nmanmal

suffering froma condition characterized by

insufﬂ?cT@h@ﬂi@bﬁCMhnaRGWBmhghuhmﬁﬂnpnmdwmhhﬂ@rnﬁﬂﬂwisa

{ggbconpr|3|ng decreasi ng | ong-chain fatty

acy A (LG-CoA) levels in the hypothal anus of the

manmall3. T B8hodidielaime i hatheein i BCRIAdecaghSinbledd}eis CPTIL and
s_ar.e decregsed by decreasing the

g%?ﬁgﬁmwcmanwsﬂe Eﬁﬁ??%brea3|ng nol ecul e in'the

mqm@ma:@mGGCUGmGATm@mmUGmGA@@maCAv\zt’ﬁrtﬁithéd?@ce'
LC CoA; i agl ng ecul e | sel ected fromthe group
consi é‘t} f(}pm tdﬂleﬁeéﬂ %Aele“fl%i‘r? yckeased by increasing the

hatang pmntm-camlﬁﬁéalslag ndk¥lle 1n@ﬁ<9hy§))6{}1taﬁﬁi1§lse carnitine

pal m tlg)yﬁl tra sferase 11, and acyl - CoA t hi oest erase.
15 35 Oﬁld%ﬁ clgim 14, gihgremahe LrGodrincreasingandisovletiyselricted
trb@ tﬁ&r&%‘ohﬂﬁfn@ 38Ad2G1-0BA %%Hb)@/lasé %at@%[ﬁ%%g@%’rﬁ%lecule, acyl-

adm ni stering. a pharmaceutical conposition
bParythstase, rférnﬁalﬁﬁﬂnntorln@nsfmwmae@m Eal tijoasisosé.t | on

conpr @i N e [
corpr 11 1S 1 L PR, Bl A0
iretsaeddry admiisierds a Phreresutical hemypisgiomectbe biaalf the mammal, the

ﬁﬁ%ﬂﬁ&lﬁﬁtﬁéap&lﬂp%mm ﬁgl % £ gnall?lgolg%f[lt &18abtfe gfl sﬂ{rm{aﬂn% }goductlon or

by direct stering
@%’éltﬁbﬁfdthﬁifJOAHecremmmleculB? The met hod of cl ai m 35,

wher e !l ok 'Plﬁ% lo!f clgptl %Hltﬂ'&lll%h armac?lﬁg;lpcﬁéjgﬁsitﬁzogﬁf FILCEIHPiStBI'ed

bl ood- brai n rrier Fesent
©dhpusintof tn ma@ﬁlal Hmrenetdhmdstmﬁon:toahmraﬁ V\,her e| n t he

activ cre nol ec

decr egésglal% ettlgg r(#" cﬁilaus @f ?Nﬁerelgzﬁ:’ ag%%%wlcgl oglﬂ?glth)&dilcapable of
¢rp$glm§llﬂbl<omlrtpmnbamgr an anti body bi nding site to the
brain 9of he .anti body or anti body

t
frag n‘entThle Smeth ggqglhl ]\gihwg Blﬂ?‘?gacfl‘()ltyt qf he LC-CoA-increasing molecule

lb.ﬁcféradbdlbiy(aﬂmﬂlﬁsltdﬁgg e In@tdshie of ® védidtieREddideiR: BEIEduyd th YheOf
| ecule. 39. The nethod of claim 33, wherein the

lgg?thglo?ys of the LC- CoA-increasing nolecule is

d ecr exs cthe sthad oF aalﬁi 18! Wwhdgeia thel fidlbdRlel i@ Bd&mﬂfét‘éleﬁ 't&th@c id
the hrain of the 30 mammal . 40

netic t
?tﬂ‘lﬁlﬂm‘bsfmélp Ry tically acceptable RETiEthi bi t or y nucI e| c
aci d T T ARiHog of Saifeloekhddn a WEQEP hARlidE (RUROIEANSTs %&Hgﬂgtered

of ari bozyms an antisense conmpound, an apt amer
g fheihpaRpthalagyso 004/ 071458 PCT/ US2004/ 004344 -55 41. The

met hog, ahe leAbdbAIaimWi e\rvﬁéréln Hﬁ%eétmk ?bﬁﬁrVX%tﬂg cl e' ¢

acid or mnetic is a OZI’TE
cl ai M33Zhe weted prrlaimd, W@@oﬂhel Iés}@bé 1sa:merewbe¢b3emay by

ARG 8/ L -CoA to the brain.

24. The method of claim 1, wherein the mammal is a rodent.
25. The method of claim 1, wherein the mammal is a human,
26. The method of claim 1, wherein the mammal is diabetic.

27. The method of claim 1, wherein the mammal is at least 5% over normal body

weight.



10

15

20

25

30

the activity of an LC- CoA-decreasing nolecule in the
hypot hal anus. 5 43. The nethod of claim42, wherein

W0 b4 T4 A- decreasi ng nol ecul e is sel ected fPONUSINE4/004344

group consisting of carnitine palmtoyl transferase 1
(CPT1), mal onyl-CoA decarboxylase, carnitine

acyl carnitine transl ocase, ae-- CoA dehydrogenase,
2-enoyl - CoA hydrat ase, 3-hydroxyacyl - CoA

dehy d2® gBrasahodf oeinat,yhe@dntht mamlmabie at laasd2@06 yler Gornal body
hydrol ase. 10 44. The nethod of claim42, wherein the
W%ﬁ OA- decreasing nolecule is CPT 1. 45. The net hod

of cl a9.nThb4netidder elatin 1,ehefSRiltbod Mtakaisetetved pRhtibds0ib.

transf er.ase- I.i ver i sofor CPT1L 46. The net

of o AT r TS ar bR 1ol (ot (kg 0 derfiesea 'St 6t 209

de- Codt. dBe RdalsidIog ﬁlﬁiﬁh €GiHefin flo|8d infeke @aRedasay by at 1erz]ast 40%.
adm nj steri a_pharmaceut.i c conposition. to the

br ai ng%fg ﬂ%ﬂi%ﬂﬁm%a@%m%ﬁ%oc} %E%ﬁé‘r%@e@ﬂ?‘&‘éim n an mammal
SORAAS frbh AR oM chibAEHAd BBIshifiBRh @6 iBtakdBMM Bsedfroduction, the
increasing activity of the LG CoA-increasing.

meihad eareprising decrepsingiangshaip fatty jagylihoms (Linepblerels inghe

RRMAREAYDLT E@hamRRPosSi tion is adm nistered to the
brain by direct admi nistration to the brain. 48. The

net hotP-ofheanesiogof glainygve aprsinttheel Givaiienetrs degteased by decreasing

e Em%&'bf ALELok AR K Holecd@ il?{hgﬁgﬂoﬂ%ﬁhﬁg_ bl ood- brain
barrier. 49. The nethoé of clalm 42, erein the

act i vP4-yThsfmathed of daigni$. ivhetedld g Codtinwedsing niogecule is selected
& rcl?eagﬁﬁgJ cﬁ)fsié?lngpécﬁ EELA Q%rg&@g]ﬁ&'fﬁ i t&%sﬁ&%@rﬁﬁlgggle, acyl-

encoding the nolfecu to t ypot Hal anus.

Ged hodhetdse.chaitive Agmitedidrapiferaseib anbiayb (b4 thigesterase.

adm nist - t.hal apus i . .

pnar micat e Ty S syt SR AP AT orufh . Conairpgipe gpolecue

isldedreasddby adherigenmga phemiaosutiesi conpesifionhe thebladcofl the ingmmal, the
1.Ni ed to the hypot hal s. .52. The..net.hod, of ..

@]%gﬂ]}&neé%?l{ (i%lé)PSeﬂilOﬁl ctongn%ng g4 %nrlalfalgl%llgcu\llei Crag?b-[?/%f Cl{i%{)l.tmg %1@ _act1v1ty of

thheCrattrdarating maletnld2, wherein the mammal is a

roden 30 54. e. hod of, cl.ai m 32, wherein the, ..
et DR A o, YR R G BE= iesh e o dpipistered
tohlee brainwathe infimaal byeditektlyl AfhibiedeOiy the EsBdostionl b thavBia@if the

WD 2004/ 071458 PCT/ US2004/ 004344 -56 56. The net hod
B ai m 32, wherein the mammal is at |east 20% bel ow

nor med7. bridymethitiof Elbim 357 whdibi thednttndMculelidéaphbie of crossing the
@h@{eln food jntake is increased by at | east 5% 58.
fid-brain haEich Phey RessRRtdn the pRas s Gompastighe i s

I nCr e3s erhe ettt of et 332 Q¥erein the activity of the LC—CoA-increasing molecule
is decreased by administering an antibody or antibody fragment comprising an antibody
binding site to the brain of the mammal, wherein the antibody or antibody fragment is capable
of binding to the LC-CoA-increasing molecule to inhibit the activity of the molecule.

39. The method of claim 33, wherein the activity of the LC-CoA-increasing molecule
is decreased by administering an inhibitory nucleic acid or mimetic to the brain of the
mammal.

40. The method of claim 39, wherein the inhibitory nucleic acid or mimetic is selected

from the group consisting of a ribozyme, an antisense compound, an aptamer and an iRNA.
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5 59. The nethod of claim 32, wherein food intake is
i ncreased by at |east 40% 60. The nethod of claim 32,

wobereirsg he mammal i s undergoing a treatment PEEUS2004/004344

causes insufficient food intake or glucose production.
61. The nethod of claim60, wherein the treatnent is
adm ni stration of a cancer e3genotherapy. 10 62. The
nmet hod of claim 32, wherein the mammal has a viral
i nf ecti.oThettha@hododWREs 39, iwhetelif the indivitofyameeicntiake niwetic is a
%hucose production. 63. The nethod of claim 62,

&8°n the manmal is a human and the infection is

Wi th 48 Phelmetfddl of TG BEWHREbOhe CLATIN [8vals M0 86cdabedHy8ncreasing
manmal, | g hﬁeo | ycem ¢. 15 65. A nethod of restoring
HEFSH Y chah -&gjérd&ﬂewa Holgeulfpifht YRP P HAMRadequat e

hepat ug. B SR AWr iR 12, HRRiRE ﬂQQ?cﬂQﬁH@féaﬁhQﬂlolecule is selected

i ncreasing |l aong-chain fatty acyl-Co-A (LC- CoA) |evels
PR e Ao HEng Rfisarifing transieres | (FREDneelhed-Cor

QL RAIYEK fise, WRBERI By LRSIk Cer SRR CASS, a'&ﬂ%c@@&&?dlggen_ase, 2-enoyl-CoA
decreasing the activity of an LC CoA-decCreasi ng

Rifratess Ehydiotypey -k poiehalegsuase, 3axyayl-Copdhiplasenandl asyl-CoA
&l @#bmLH6, wherein the LG CoA-decreasing nolecule is

T1l. 68. The nmethod of claim&67, wherein the CPT1 is
car ni tH-nEhepagtiddiad plain fandkersinbe LE;CoA-fogeasing mbloeyle is CPT1.

(CPT1 lﬁ T&gmet@;cgl%ﬁ g_ﬁg %_j, J@%reﬁl t"ﬁé Eﬁ’%?is C\Mﬁﬁ{ng ipgllnétlaﬁ transferase-1,

activity of t reasi ng nol ecu
HeaiwéewdCBYladni ni steri ng a pharmaceuti cal

co rmogf%.t ’h?enm t odtol? %1&191[1 g%,!’\]zvh%;eint tlﬂee ac%m the LE-eCfo'Az—éec easing molecule
phar maceuti ca conposi ti on conpri Sl%g a Sna ITDfGClﬁe
capabisel nf addiedsteagiaphatofaeewicslicoinpysita to theérain of the mammal, the

- COA- decr easi. nol ecule. 70. The nethod.of claim..
B f SRR (PRl poffimo e SRS 6 By aiviey ofthe
ol@AHnereadig detuased by admi ni stering an anti body or
anti bgdy,_fragnent. co i sin n_anti bod bi ndi.ng. si.te.
2ot nar P REUE o AR R e B R s ptnisered
anthé bamybyfdiragaeninistratichap el tgaid0 of binding to the
LC- CoA-decr easin |l ecule to inhibit the activity of
t he m@?'e rpcthopY clpjin Areitrstn tf Pk aiRGeise! copREr PR IScRRble of
aekding thybledd-bh@ bhEeCOA- decr easi ng nol ecule s
decreased by adm njstering an inhibitory nucleic acid

or i At e pahadnd s voerefHEe agtiinal the Wo roorsinpgrolecule
RGI b0 AR 4 the thdrfiolédile et &6 the hdicdhié o the

wherein the inhibitory nucleic acid or mnetic is a
pynodelamss. 73. The met hod of clai m 65, wherein the

LC- Coky | BMGhEhGAI o clalts B & AR PN e IBREABRI ABinidd}Ed to the
activity of an LC CoA-increasing nolecule in the

hype8wrkaiug i aspharmaceutically acceptable carrier.
51. The method of claim 49, wherein a vector encoding the molecule is administered

to the hypothalamus.
52. The method of claim 51, wherein the vector is a viral vector.
53. The method of claim 32, wherein the mammal is a rodent.
54, The method of claim 32, wherein the mammal is a human.
55. The method of claim 32, wherein the mammal is at least 10% below normal body

weight.
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5 74. The nethod of claim65, wherein the LC-CoA is
increased by directly admnistering LGC-CoA to the

wheaun71436. The net hod of cl ai m 65, wherein t hRCTYHS2084/004344

is arodent. 76. The nethod of claim®65, wherein the
manmal is a human. 77. The method of clai m 65,
wherein the mammal is diabeti®s- 10 78. A net hod of
reduci ng food intake and gl ucose production in a
mamrabé. Tieenethelt diebig OnpvHefim@e sammdl 9bi 184t 20% 6§16® hemial body
he tic vagus nerve fiber, wherein the mammal has at

¥ one condition selected fromthe group consisting

of 0be%i Ty, mdthqleof elatth 8D ekREin fo8@intdke [safdrSds@¥3Eat least 5%.
|nsulk$ S|stance gonadotro i n deficiency

ameno - melhngl b 5lajra v tvheregiapq indke &rlwsed byt fegst 29fe

met hodo, theffrhéihd@ 0?%la1ﬁfi\@§ rteRid ©36d ke 'fsq{l’&eeﬁ&p@l dt feaé’talg%s
nerve fiber is stinulated electrically.

et ho80-oFhednethas of glaim B vierpin tll‘}@m&mff’é]r’éﬁlldeF@EEtal ttea%e@u@at

BREM4SndubRenB Rl fatdl@lor gﬁ&dsey}oaﬁ&fén 81. The nmethod of
claim78, wherein the efferent hepatic vagus nerve

fi ber 61-sTheappthad;ofglaie 69 vihpredi the tredtyent i3 adplmstiation effpecancer
kﬁ&@ﬂmmé%. A method of restoring hepatic

autoregulation in a mammal w th inadequate hepatic

aut or €guiThetrashed of klaimd2. vdereouip mamivabhas b ivimal ligfeéting tancauses

fli@ERRRARAK! & SRS ORINS, 1 Der.

63. The method of claim 62, wherein the mammal is a human and the infection is with
HIV-1.

64. The method of claim 32, wherein the mammal is hypoglycemic.

65. A method of restoring hepatic autoregulation in a mammal with inadequate
hepatic autoregulation, the method comprising increasing long-chain fatty acyl-Co-A (LC-
CoA) levels in the hypothalamus of the mammal.

66. The method of claim 65, wherein the LC-CoA is increased by decreasing the
activity of an LC-CoA-decreasing molecule in the hypothalamus.

67. The method of claim 66, wherein the LC-CoA-decreasing molecule is CPT1.

68. The method of claim 67, wherein the CPT1 is carnitine palmitoyl transferase-1,
liver isoform (CPT1L).

69. The metho& of claim 66, wherein the activity of the LC-CoA-decreasing molecule
is decreased by administering a pharmaceutical composition to the brain of the mammal, the
pharmaceutical composition comprising a small molecule capable of decreasing the activity of
the LC-CoA-decreasing molecule.

70. The method of claim 66, wherein the activity of the LC-CoA-decreasing molecule
is decreased by administering an antibody or antibody fragment comprising an antibody
binding site to the brain of the mammal, wherein the antibody or antibody fragment is capable
of binding to the LC-CoA-decreasing molecule to inhibit the activity of the molecule.

71. The method of claim 66, wherein the activity of the LC-CoA-decreasing molecule
is decreased by administering an inhibitory nucleic acid or mimetic to the brain of the

mammal.
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72. The method of claim 71, wherein the inhibitory nucleic acid or mimetic is a
ribozyme.
73. The method of claim 65, wherein the LC-CoA levels are increased by increasing
the activity of an LC-CoA-increasing molecule in the hypothalamus.
5 74. The method of claim 65, wherein the LC-CoA is increased by directly
administering LC-CoA to the brain.
75. The method of claim 65, wherein the mammal is a rodent.
76. The method of claim 65, wherein the mammal is a human.
77. The method of claim 65, wherein the mammal is diabetic.
10 78. A method of reducing food intake and glucose production in a mammal, the
method comprising stimulating an efferent hepatic vagus nerve fiber,
wherein the mammal has at least one condition selected from the group consisting
of obesity, type 2 diabetes, leptin resistance, insulin resistance, gonadotropin deficiency,
amenorrhea, and polycystic ovary syndrome..
15 79. The method of claim 78, wherein the efferent hepatic vagus nerve fiber is
stimulated electrically.
80. The method of claim 78, wherein the afferent hepatic vagus nerve fibers are not
stimulated.
81. The method of claim 78, wherein the efferent hepatic vagus nerve fiber is
20 stimulated by directly stimulating the liver.

82. A method of restoring hepatic autoregulation in a mammal with inadequate

hepatic autoregulation, the method comprising stimulating an efferent hepatic vagus nerve

fiber.



