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[lapouciacn MePICTATIKOU

Avdpag nAikiag 62 emnwy, kamviemnic (301 packs year), pe
Uwog 170ek kai BX 92Kg (BMI= 31,8 Kg/m2) npocepxeTal
yla ToV. ETNGIO IPOANATIKOE EAEYXO) TNV, QVTIKEILEVIKN
€EETAON OIAMIOTOVETE, MAXUGAPKIA: KEVIPIKOU TUMOU Kal
AlMN=145/80mmHg. ARG TV, HAPAKAIVIKO €pyacTnEIako
£AEYX0 NpoKUNTOUV.Ta EENG MABOAGYIKA EUpnaTa:

H nayxucapkia we napaywy. kivouvou

v'ZA TUnou 2 s diseases with
v'Ynépraon

v ZTEQaviaia vooog 1

v AEE acson ——————— s

v TIePIPEPIKN aYYEITKN
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v AvanveuoTIKn ¥ 0
avendapkela oioe == | LML\ e it
v'Mn aAKOOAIKH
oTeatonnaritida
v OoTeoapBpiTIda
v KatabAiyn

v Kapkivol Pea
v EnminAokég
KUMOEWG/TOKETOU

CNS inflammation
Germertia

Nature Immunology 13, 707-712 (2012)
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. Kevrpikn) Maxuoapkia

BMI >30 Kg/m?
MM >94 cm &

+ 2/ano 7d HapaKkanws
Trg >150 mg/dL
HDL <40 mg/dloT00c &
<50 mg/dL aTig @
1 AT (ZATTS 130 mm.Hg 1) AATT>85)
FAukodn vneTeiac > 100 mg/dL

DapaKeUTIKn aywyn VAVl TnG NaxueapKiag

Nature Reviews Drug Discovery 11, 675-691 (2012)
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van der Kiaauw A, Faroogi LS . The Hunger Genes: Pathways to Obesity . Cell 161, 1, 119-132 (2015)
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H unoBeon Tou! KBEIGWAOU YoVIdiou»

Neel, J. Diabetes mellitus: a "thrifty" genotype rendered detrimental by "progress"?
Am. J. Hum. Genet. 14, 353-362 (1962)

OW0I0GTATIKR GiTION H npooAqWn| TROMrG kaBodnysital
ano Tn Bacikn OPEIeGTATIKA PUBLIoN;




Nonon
>uvaiobnua m'
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Avanapaywyik
KamaoTaon

TEVETIKOI MAPAYOVTEG GIVE ME THE
KoIvoVikoi apayoevies CHOCOLATE
AND NOBODY
GETS HURT
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Molec AAAEG EMIPPOEG OEXETAI N
OXETICOMEVN PE TAV: IPOGANWN
TPOPNG GUMMEPIPOPA;

Mn opoloGTamikn GiTion
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MpwIYES <IMEPIPEPIKECS BEWPIEC

puBpIon TNG
MPOCANWNG TPODNG

P. Janssen et al. Review article: the role of gastric motility in the control of food intake. Aliment Pharmacol Ther 2011; 33: 880-894

H nAdyia umoBaAapikn REPIOXH WG TO

MoIEC NEPIOXEG Eival AMAPAITNTEC yia
& o Y KEVTPO NPOCANWNAG TPOPNG- lesion

TN PUGCIOAOYIKN MPOGANWN TPOPNC;




IMOIEC NEPIOXEG TOU EYKEPAAOU,
oTav JIEyEipovTal, MPOKAA
augnon TNG NPOCANWNG TPOPNG;

To apxIkO «UNOBAAGUOKEVTPIKO>» HOVTEAO
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H nAdyia umoBaAapikn REPIOXH WG TO
KéVTpO ﬂpCI)O)\I']LIJI']C; TpOQ)I"]C' NAEKTPIKN) OIEYEPON

Ay

Delgado JM, Anand BK. (1953) Increase of food intake induced by electrical stimulation of the lateral hypothalamus. Am J Physiol. 172,162-8

O YnoBahapog

Swaab DF. Handbook of clinical neurology. The human hypothalamus: basic and dlinical aspects. Part I: Nuclei of the human
hypothalamus. 1st edition. Elsevier, Netheriands, 2003.
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Avixveuon c Aiiapd ofea

AnapTiwon s
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EniréAeon

Mayer, J,, 1955. Regulation of energy intake and the body weight
Annals of the New York Academy of Sciences 63, 15-43.
Kennedy, G.C., 1953. The role of depot fat in the hypothalamic control of food intake in the rat. Proceedings of the Royal
Society of London Series B, Containing Papers of a Biological Character Royal Society (Great Britain) 140, 578-596.

XupIka onuara
OpenTikG CUCTATIKG —\ ) MNapaTnpnoEIc ano
napapIoTika PovTeha

‘Eyxuon Ninapwy:0EEWV/ItC.v;,

J

Lopez, M. et al. Sensing the fat: fatty acid metabolism in the hypothalamus and the melanocortin system.
Peptides. 26, 1753-1758 (2005).




AenTivn

Zhang et al. Positional cloning of th use obese gene and its human homologue. (1994). Nature.

The NEW ENGLAND
JOURNALof MEDICINE

IGINAL ARTICLE

Volume 341:879-884 September 16, 1999 Number 12

Effects of Recombinant Leptin Therapy
in a Child with Congenital Leptin Deficiency
1.Sadaf Farooqi, M.D., Susan A. Jebb, Ph.D., Gill Langmack, B.Sc., Elizabeth Lawrence, Ph.D.,

Christopher H. Cheetham, M.D., Andrew M. Prentice, Ph.D., leuan A. Hughes, M.D.,
Mark A. McCamish, M.D., Ph.D., and Stephen O'Rahilly, M.D.
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Enikoivwvia AImwooug IGTOU-EYKED

Yrofahouo:
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Vvowi\lo ab

AnokOTTOPD

Margetic, S et al. 2002. Leptin: a review of its peripheral actions and interactions. Int J of Obesity & Related Metabolic Disorder
26, 1407-1433

AcBevr BriAu, 9 eT®V pe BZ 86 Kg, pe Guaioloyiko B oTr yEvvnon, apxilel va anokTa
unepPoAIkO Bapog Nepinou G NAIKia 4 pnvay. ‘ExellGnUaviikn UNEPPAyia, Tav CUVEX®G
neivaopévn, (NTolce dIapKwe TPOVN Kal ENpaviioTay: Tapaypevn otav Tng TNy apvouvTav.

,9Y, 86 Kg Xopriynon rec Aenmivng (12 mo)
Ynepgpayia Meiwan npooAl TPOPNG
Mn avixveloipa enineda AenTivng Mapopoiou BabBpol katavaiwon E

MeTaAAa&n aAlayng mAaiciou avayvwong


http://content.nejm.org/
http://content.nejm.org/cgi/content/short/341/12/871?query=prevarrow
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H AenTivn npodayel T )\ln('))\uor] Kal

TV KCITCIVCI)\(,L)OI’] EVEPYEIAC YMoBoxeiG AenTivng
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Tartaglia, LA. Identification and expression cloning of a leptin receptor, OB-R.Ce// 83, 1263-1271 (1995).

Judith Y. Altarejos & Marc Montminy. 12, 141-151 (2011)

‘Exppacn Ynodoxewy: AemTiving oroyv YnoBaAapo ‘Exppacn AEMTIVIKGV.: YHOOOXEWY. OTO ZTEAEXOC

-Nupriveeg Eclinger-

Kowd kviTis v

kol
Tuprivec

—__Aviduon
T TpoowTkod ke
yhwaTagapU YISl v.

Payuiog Kenkdg
TP 10U

7| werivag mg TVEUOVOYTTTRIKOD
oviipoug b i

A Geapidag i g vaouan
TVEUHOVOYaaTRIKOD

Movripng Beonisu
Mierdg mupfvieg

Elmquist, J.K et al.1998. Distributions of leptin receptor mRNA isoforms in the rat brain. J. Comp. Neurol. 395, 535-547. Elmquist, J.K et al.1998. Distributions of leptin receptor mRNA isoforms in the rat brain. J. Comp. Neurol. 395, 535-547.
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>NUATOOOTIKO MOVORATI AENTIVNG

Log Serum Leptin
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Lot NPY
Body Fel (%)
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Leptin Receptar: Long form
. Y Kutrapokivng I
S, Inhibitory
Ty 1077 —sgrprs O T pathways

pome Stimulatory Body Fat {%)

V1138 —> sTaT3 2o oonr pathways The Relation between the Percentage of Body Fat and the Serum Leptin
Concentration in 136 Normal-Weight and 139 Obese Subjects.

Pandit, R., et al., Neurobiology of overeating and obesity: The role of melanocortins and beyond, Eur. J. Pharmacol. (2011) Considine, RV et al., 1996. Serum immunoreactive-leptin concentrations in normal-weight and obese humans.
NEJM 334, 292-295.

MOavoi unxaviopoi avrieTacnc oTn AENTivN d . L
R S —— [oloG elval TEANIKA O NXAVIOOC

2. Failure 10 reach leptin receptor-b
Decreases ot transgort  the bran
nctorma of

= == avTioTAGNG OTN AERTIVN;

3. Feedback inhibition of leptin receptor by SOCS-3

S0CS 3 deteront mice shows erhanced

STAT-3 phosghonation and POMC induction

Associason of polymerphiams i e SOCS-3
coeney

4. Inhibition of Jak-2 by Tryosine
PTPIB

Decreased aciponity in neuronal PTP18™

Association of polymorphems in the PTP1B Leptin Receptor: Long form
gere WD ceaty and type Il datetes meditua

resss  DRORY
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Ty 1138 s graTS .  Stmustory
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Pandit, R,, et al.,, Neurobiology of overeating and obesity: The role of melanocortins and beyond, Eur. J. Pharmacol. (2011)
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H Unoea)\au“(r'] poe“|0n NG NEUp(bVE(; N'PY/A(?RP Kai POMC/CART
OTOV TOEOEION MUPRVA Tou unoBaAapou.

MPOCANWNG TPOPNG el

* '\MI:”/
| s, I
avaBohiki Spdon

Nature 404, 661-671(6 April 2000)

NEUpd)VEQ B’ TdEf]Q I'Ipoonlops)\cp)\omTponoq OPHOVN Kal UNodOXEIG
Lumvmu,wnj)

[Nature Neuroscience, 15, 1343-1349 (2012)|
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MMoIEC 01 EMATWOEIG METAAAEEWV TV
unodoxewv MC4/MC3 oTov avBpwno;

'Ek(ppacn UNodOXEWY.
a-MSH oto KNX

(a-Melanocyte-Stimulating Hormone)

» MC4 > [layueapkia, UNEp®ayid,
unepIveoUAIVaIdia, UWRAG -avacTnLa

» MC3 > Nayueapkid, UNeEpAEnmvaijia,
OXETIKN UNo®ayid

JE Siljee et al. Melanocortin 4 receptor distribution in the human
hypothalamus. Eur J Endocrinol March 1, 2013 168, 361-369

Pandit, R., et al., Neurobiology of overeating and obesity: The ole of melanocortins and beyond, Eur. J. Pharmacol. (2011)
Nature Reviews Neuroscience, 15, 98110 (2014)

2 i 3 . . Mg emdpa oTnv. MPOCANWN TROMNG N XOPNYNGN aywvioTh Kal
METCI)\)\CIEEIC MC4 P = - 41 koINia TOU EyKEPAAOU;
Kal (paivoTunoeg

Cum. Food Intake (g)
Cum. Food Intake ({

e & e

‘Cum. Weight Change (g)
Cum. Weight Change (g)

a8 72 2 4 72w
Time from Injection (h) Time from Injection (h)
@ Vehicle
L] A\ SHU9119

AywvioTng MTII Avraywviotrg SHU9119
Faroog, IS et al. 2003. Clinical spectrum of obesity and mutations in the melanocortin 4 receptor gene. NEJM Grill HJ et al. 1998. Brainstem application of melanocortin receptor ligands produces long-lasting effects on feeding and body
348, 1085-1095. weight. The Journal of Neuroscience: The Official Journal of the Society for Neuroscience 18, 10128-10135.
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O poAog Tou UNEBAAAPOUI BTNV, EVEPYEIAKH OLOIOGTACH.

e Ynapyouv aAAeG
P ANINOKUTTAPOKIVEG Ol OMOIEG
RN Opouv. oTo KN;

@ Leptin @ Leptin receptor

@ MG4 receptor  Orexin receptor
==== Inhibitory connection

Pandit R. et al,, Neurobiology of overeating and obesity: The role of melanocortins and beyond, Eur. J. Pharmacol. (2011)

AVTINOVEKTIVN Molol 10Toi NApayouV avTINOVEKTIVN;
(Adiponectin)

Auroxbrrapa
o~ N - P
(Y IkeleTikd Kat
Kapdraxd

Globular domain

Triple helix

Hexamer
AvTiTovekTivy

Hu et ol Adn SO o - ty.1996. J Biol Chem Pineiro R, et al. Adiponectin is synthesized and secreted by human and murine cardiomyocytes. FEBS Lett 2005.
u et al. AdipoQ is a novel adipose-specific gene dysregulated in obesity. 1996. J Biol Chei Delaigle AM, et al. Induction of adiponectin in skeletal muscle by inflammatory adipocytokines. Endocrinology 2004.

Berner HS, et al. Adiponectin and its receptors are expressed in bone forming cells. Bone 2004.
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YNOOOXEIG AVTINOVEKTIVIG
AdipoR1

'EK(ppacn avTinovEKTIVG GTRV. avBpmmivh Unoguaon

Mp606iog AoBo

o 15 &
20% KUTTApWV) Nz g1, g R
N

AdipoR2 smasee COOH

R pd X, 4 o EgwKuTTapIO TH|
) v e ||/
Xoaviké KTUAI 3 o . 3 ey u:f A’t?
a NH, EvBoxuTTapioTH
(80% KUTTAPWV) N6 - 2 5 .’ ﬂ

Plopanag , Papada Kl F, e T, Vs . Exprsson of anecin and adonectn rcsprs n Yamauchi T, et al. Cloning of adiponectin receptors that mediate antidiabetic metabolic effects. Nature. 2003.

pituftary land and braln. Neuroendodr

H enidpaon TG ClVTII'IOVEKTiVI’]Q aTnv H eni®pacn Tnc avTInoveKTIViG
EVEst'aKn Joopporid () OTNV EVEPYEIAKN Ioopponia (2)

i.c.v. yXuon avTITTOVEKTiVNG

I I I I l XY > TlepIpEPIKN XOpryNoN
. = » Enaywyn yovidiou c-fos oTov € R e — QAVTITIOVEKTIVAG OE ETTIHUES

napakoiNiakd unoBaAapikd nupriva. Z 1 Dscimyms oot E£MAyEl TNV £kpaon Tg AMPK
e L2¥. AD0 &y Lo oTov uTroBaAapo Kal £mdpd

OTNV EVEPYEIOKT) ITOPPOTTIAL.
» Meiwon BZ, péow av&nong Tng
KATAVAAwonG EVEPYEIAG,

Apdous ot mEp10EpING Oprova

Kubota N, et al. Adiponectin stimulates AMPK in the hypothalamus and increases food intake. Cell Metab. 2007.

Qi'Y, et al. Adiponectin acts in the brain to decrease body weight. Nat Med. 2004.
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avTINOVEKTIVAG Kal EVEPYEIAKN I00pPONia

G
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H €nidpacn TG avTinoveKTIVNG
OTNV EVEPYEIAKN I60pponia (3)

8
‘5
v8 vg
I II
Cr

% Ly, g o Tog "’0;’

Anevepyonoinen yovidiou

Food intake H 0, consumption

25
20
15

.
S oS

S
[
<
©
£
]
3
2
=
o~
o

12 h food intake (g)
o

o

» H avTinovekTivn KataoTeEAAEl TAV MPOCANYN TPOMN)
» Evepyonoiwvrag Ta onpatodorika povonaria IRS1/2-Akt-FOXO01
ka1 JAK2-STAT3 oTov unoBaiapo.

WT _adipo(-/-)

Coope A, et al. AdipoR1 mediates the anorexigenic and insulin/leptin-like actions of adiponectin in the hypothalamus. FEBS Lett. 2008

Kubota N, et al. Adiponectin stimulates AMPK in the hypothalamus and increases food intake. Cell Metab. 2007.

‘Ekppaon Tou AdipoR1 oro KN Tou ave ' ) -
MAdyia unoBaAapikn nepIoxn S |

Psilopanagioti A, Papadaki H, Kranioti EF, Alexandrides TK, Varakis JN. Expression of adiponectin and adiponectin s a ti EF, Alexandrides TK, Varakis JN. Expression of adiponectin and adiponectin receptors in human pituitary
pituitary gland and brain. Neuroendocrinology. 2009;89:38-47. gland and brain. Neuroendocrinology. 2009;89:38-47.

gioti A, Papadaki H, Kra
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'‘Ekppaocn Tou AdlpORl *Ekppaocn Tou mRNA Tou AdipoR1 mRNA oTo Baoiko Muprva Tou Meynert
oto KNZ Toul avBpwrou.

i
Baoikog nuprvag Toul Meynert 3 4

™ - 1
anagioti A, Papadaki H, Kranioti EF, Alexandrides TK, Varakis JN. Expression of adi in and adiponectin receptors in human pituitary panagioti A, Papadaki H, Kranioti EF, Alexandrides TK, Varakis JN. Expression of adiponectin and adiponectin receptors in
land and brain. Neuroendocrin 2009;89:38-47. human pituitary gland and brain ndocrinology. 2009;89

OpolooTamikr PUBHICH TNG MPOCANWNG TROY.
d1avTidp

Food Energy
intake > apendiien
/ Profoction lagang
( Leptin, insuln, ghrein

\ PP, PYY, GLP-1 ccx/

Nature Reviews Drug
Discovery 11, 675-691 (2012)
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puBpIoN TNG
MPOGANYNG TPOPNG

T1 €ival n avrapoIBn;

Wuyohoyikd kar veupoBIloAoyika yeyovoTa Ta
onoia Napayouv UMOKEIYEVIKN EuxapioTnan

25/12/2016

AuEnuevn KaTavaAwon AEPAV Twv
OHOIOCTATIKWY aVayKwV

Positive hedonic
‘liking’

Fa
o5

Negative aversive
‘disliking’

o
A

Curr Opin Pharmacol. 2009; 9(1): 65-73
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>UOTATIKA OTOIXEIA TNG AVTAUOIBNC

Eival N UMOKEINEVIKN EuxapioTnoN
TO IJOV(]6|K(') O’UO‘rGT[Kb 0‘|’0|X8i0 Apéokela (Likjng): TO EUXAPIOTO OUVaIoBNWa Mou OXETiZETal
i He Tnv anoAaBn kai katavaAwaon Hiag aviapoifng.
TNG AvIapoIBnG;
UMOKENJEVIKN EMIBupia nou enayel pia oToxo-

KAaTEUBUVOMEVN OUMMEPIPOPA |IE OTOXO TNV KTAGN TNG AVTapoIBnG.

Maenon (Learning): suoxerioeic, avanapaotaceig kai
NPOBAEWEIG OXETIKA JE PEANOVTIKEG QVTAHOIBES.

(KaTavaykaopoc= GUMMEPIPOPA GUVEXNG f EnavalapBavopevn,
napa To YEYOVOG OTI EXEl anOCUVOEDEl ano évav eppavr oToxo

napa TG deDOKEVEG EMINTWOEIG TNG,)

Pandit, R, et al., Neurobiology of overeating and obesity: The role of melanocortins and beyond, Eur. J. Pharmacol. (2011)

[MoI0 TO VEUPWVIKO UNOOTPWHA

Ta oUCTATIKA GTOIXEIA TNE AVTAHOIRAC TG AVTAHOIBAC;

Appetili 7y pl aliely phase
(dominated by wanting) (dominated by liking) (strong learning)
e
A
o
o
oo
Initiating food Engaging with Satiation Time
Terminating food intake

procurement/foraging  food consumption
‘Opekn (OéAw) Katavaiwon (Apéokeia) Kopeopog (Maenan)

Morten L. Kringelbach et al. Physiology & Behavior. 106 (3), 2012, 307-316



Molo TO VEUPWVIKO UNOOTPWHA
TnG apeokelac (“liking”);

AOMEX
» EnikAiviG mupnvagc (Nucleus Acclimbens)
» Koihiakn) wxpd (Ventral Pallidtn)

25/12/2016

UK mEPIOXN €ival umelBuvn

G

H nAayia unoeBah
yia TnV. NOOVIGTIKT ENEVEPYEIA TNG TPOP

[The rat] actively resists having milk placed in its mouth by a medicine dropper;
and it does not swallow the milk once it is there, but rather allows it to dribble out
the side of the mouth. Ordinarily a normal rat does not show such behavior... This
suggests that mouth contact with food and water is highly aversive to a rat with
lateral lesions during this stage.

» KoyxopeTwrRiaiog @heioc/(@rbitefrontal Cortex).

» AOPEC TOU|GTEAEXOUG (GRAGYXOGIGBNTIKOTATA)

NEYPOATABIBAZTE
» GABA, onioeIdr), evOokavvapIvoeIdr)

Teitelbaum P., Epstein A. N. (1962). The lateral hypothalamic syndror

o col. 2009: =
Curr Opin Pharmacol. 2009; 9(1)565772% feeding and drinking after lateral hypothalamic lesions. Psychol. Re

Published in final edited form as:
Eur J Neurosci. 2014 November , 40(10): 3556-3572. doi:10.111 1/ejn.12720.

Excessive disgust caused by brain lesions or temporary
i ivati i of and

ventral pallidum

Chao-Yi Ho and Kent €. Berridge'
Department of Psychology, University of Michigan, Ann Arbor

Abstract

Disgust is a prototypical type of negative affect. In animal models of excessive disgust, only a few
brain sites are known in which localized dysfunction (lesions or neural inactivations) ean induce
intense “disgust reactions” (e.¢., gapes) to a normally pleasant sensation such as sweetness. Here
we aimed to map forebrain candidates more precisely to identify where either local neuronal
(muscimol-baclofen

s 10 sucrose. Our study
compared subregions of nucleus accumbens shell, ventral pallidum, lateral hypothalamus and
adjacent extended amygdala. Results indicated the posterior half of ventral pallidum to be the only
forebrain site where intense sensory disgust gapes to sucrose were induced by both lesions and

damage (excitotoxin lesions) or local pharmacological inactiva
raisto t

sensory di

temporary inactivations (this site was previously identified as a hedonic hotspot for enhancements
of sweetness ‘liking’). By comparison, for the nucleus accumbens, temporary GABA inactivations
inthe caudal half of the medial shell also generated sensory disgust but lesions never did at any

site. Further, even inactivations failed to induce disgust in the rostral half of accumbens shell
(which also contains a hedonic hotspot). In other structures, neither lesions nor inactivations
induced disgust as long as the posterior ventral pallidum remained spared. We conclude that the

posterior ventral pallidum cially erucial hotspot for y disgust
by local pharmacologicalflesion dysfunction. By comparison, the nucleus accumbens appears to
segregate sites for pharmacological disgust induction and hedonic enhancement into separate

posterior versus rostral halves of medial shell.

H BAGBN nolwv: MEPIOX®V GUVOEETAI e anexBeIa;

[ ———
oot vaa i uiresa Baguat

Eur J Neurosci. 2014; 40(10): 3556-3572
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MpwToyevn aieBnTika O'UOTF'][.I(I]TCII(E@IKéq aioBnoeig) H EUXGPiOTnon e )\l"]lIJI']C TpO(pI"]q:
g e U ano TOUG UNODOXEIC GTOV. EYKEPAAO.

Molo Ta VEUPWVIKO UNOOTPWHA TOU
BeAw (wanting);
AOMEZ >MéeaopeTalyHIaKO GUGTI A KAl GUVIEGEIG [IE
NPOUETWHIAIO MAGIO KaI/aHUYOaAT .

reward circuits employing dopamine

NTonayivn kal umepgayia

corpus callosum

Cenry

midbeain area in crange

= ventral tegmental area (VTA)
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H emidpacn NG AMWng Tpo®ngG oTa
ENINEdA VIONAPIVAG

DA OUTPUT (%)
DA QUTPUT (%)

reeoinG

0
| VTA

BYARSEY
- T

reeoia kNG

DA QUTPUT (%}
DA QUTPUT (%)

f. ¥

0 1 2 o
TIME thours) TIME thours)

Yoshida, M. et al. 1992. Eating and drinking cause increased dopamine release in the nucleus accumbens and
ventral tegmental area in the rat: measurement by in vivo microdialysis. Neuroscience Letters 139, 73-76.

Eival n umepgayia
avTIPPOMIGTIKOG UNXAVIOHOG
NPOCAPPOYAC OTN LEIWMEVN

VTONAMIVEPYIKA OPAGTAPIOTNTA;

Reward deficiency syndrome

25/12/2016

NTonapivepyikoi Y kal maxuoapkia

R R ..o |

0
ml/gm

i .
l j 0

umol /100g/min
Controls Obese \
Individuals

Figure 1: Group average images of [C-11|raclopride 40 42 44 48 48 50 52 54 56 58 60 62

(distribution volume Image) and FDG (metabolic image) BMI (kg/m*)

PET for obese individuals and controls at the level of the Figure 2: Linear reg batwesn dopamine receptor
availability (Bmax,/Kd) and BMI in obese individuals

Wang, G.J et al. 2001. Brain dopamine and obesity. Lancet 357, 354-357

AvaoToAn TNG ekppacnc Tou yevidiou (knockdown) Tou

unodoyea D2 oTo paBdWTe WA | TRV KaTavaykaoTikn Afnyn
TPOMNC UWNANG BEPUIDIKNG GEIAC OF EMIUEG

Energy intake d Weight gain
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PM. Johnson & PJ. Kenny- Addiction-like reward dysfunction and compulsive eating in obese rats:
Role for dopamine D2 receptors. Nat Neurosci. 2010; 13(5): 635-641
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Mapouaia peTaBoAika evepywy. Y AenTivng

AemTivn, KUK)‘(‘)“G GVTG“OIBHC OTNV. KOINIGKT] KEAURTPIKT| MEPIOXT]

Kal unep®ayia e

MCH Hypocretia

Lateral Hypothalamus

PJ. Kenny. Common cellular and molecular mechanisms in obesity and di
Nature Reviews Neuroscience 12, 638-651 (2011)

Xopriynon AenTivnG VoG TG
VTA | Tn GUXVOTATA TV

dUVAIKMV EVEPYEIAG GTOUG f ru, M»JM @
VTOMApIVEPYIKOUG VEUPWYVEG Kal ‘ Mw | ,w Il
| TNV ApSGANWA TROPIG: m -
I
T,
B Leptn Luwta

Xoprynon rec AEATiVnG, G& GUYYEVH EANEIWR, TPOMOMOIEI

TN dpAcTNPIOTNTA TOU KeINaKoU paBdwTou, | Thv
NPOGANWN TRO®NG KAl | TNV dpECKEIa.
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Faroogi, IS et al. 2007. Leptin regulates striatal regions and human eating behavior. Science 317 (5843),1355 Hommel, D et al. 2006. Leptin receptor signaling in midbrain dopamine neurons regulates feeding. Neuron 51, 801-810.
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MepIPePIKT XOPAYNON AETITIVAG GUVETTAYETAI PEIWGT TNG H KevTpIka XopnyoUNEVR AERTIV PEIOVEI TA

EKTTOAWONG TWV. VIOTTAMIVEPYIKWV VEUPWVWY TNG ENiNeda VIONAWIVAG GToV. ENKAIVI) MUPKVa.
KOIAIGKN G KAAUTTTRIKAG TTEPIOXNG. .
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g

Food-induced dopamine (fmal)
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Time from Intravenous Infusions (minutes) Krugel, U et al. 2003. Basal and feeding-evoked dopamine release in the rat nucleus accumbens is depressed
Hommel, JD et al. 2006. Leptin receptor signaling in midbrain dopamine neurons regulates feeding. Neuron 51, 801-810. by leptin. European Journal of Pharmacology 482, 185-187.

T oupBaivel G€ OUVBNKEG avTioTaonG ALQIOPONEC CUVOETEIC AenTivine-
oTN AemTivn; VTONApIVEPYIKOU GUOTNHATOC,
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Farley, C., et al. 2003. Meal pattern analysis of diet-induced obesity in susceptible and resistant rats. Kim, K.S., et al. 2010. Enhanced hypothalamic leptin signaling in mice lacking dopamine D2 receptors. The Journal of
Obesity Research 11, 845-851. Biological Chemistry 285, 8905-8917.
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Opekivec kal unep®ayia
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Molog 0 pOAOG TOU HEAGVOPAGIDOOUG GUGTHIATOC OTNV
avTapolBr) Moul GXETICETAl |UE TAV. MPOGANWN TPOMNC;

Avopegia
Kopeapog

H epana€ icv xoprynon ope€ivic A npoayel
TNV KATAVAAWGT TPOPNG OE TPWKTIKA Mou
Bpiokovial G& GUVBRKEG KOPECHOU.

Food Consumed (g)

12:00-16:00 16:00-12:00 12:00-12:00
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vehicle [ orexin-A (23.4 nmol)

Haynes, A.C et al. 1999. Effects of single and chronic intracerebroventricular administration of the orexins
on feeding in the rat. Peptides 20, 1099-1105
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Ope€ivepylkeG iveG amo mAdyio umoBdaAapo
npoBAAoUyY. TOGO: GV, KOIANIAKN KAAUMTPIKN
NEPIOXK), 000, KAl GToV, EMKAIVA| mUpHva.

Siipara svepyeiokiic iwopporriag
Nromavzpia povomina

[Evkegansg
ahocs
| (aopor)
fuoBrmcornrm
| omaprivan )
Evxegaisg
gl
(expoi)

PaBdoTd oo MpéoAnun

EKTETApEVEG OUVOEDEIG LHA pe ety

VTONAUIVEPYIKOUG VEUPGVEG MOU
£kppalouv OX; kal OX,. 'Eyxuon ope&ivng aneubeiag oTov
£nIKAIV) NUprva = augnpévn

KIVATIKOTNTA KAl IpOGANWN TPOPrG.

Pandit, R, et al., Neurobiology of overeating and obesity: The role of melanocortins and beyond, Eur. J. Pharmacol. (2011)

NEIToUpyIKOG XAPTNG ENAUENGNG TNG EUXAPIOTNONG
oTNV. KOINIGKN) Hoipad TNG WXPAG 0(aipag
(HIKPOEYXUGH OPEEIVNG Ot VP, LHA)
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To ndoviko hotspot aTnv KolAiakn poipa
NG WXPAG 0paipds. -

ome
Orexin

* Orexin neurons (LH) project to VP

Orexin receptors in VP

Mu Opioid Hotspot, 2005

Orexin Hotspot, 2013

Castro DC, Cole SL, Berridge KC. Lateral hypothalamus, nucleus accumbens, and ventral pallidum roles in eating and hunger:
interactions between homeostatic and reward circuitry. Frontiers in Systems Neuroscience. 2015;9:90

>Uykpion hotspot epeEivinc kal omogIdwY oTNV
KOINIGKI| Joipdl TG WXPAG 6paipac.

VP Hotspot Comparison Map

, Berridge KC. An Orexin Hotspot in Ventral Pallidum Amplifies Hedonic “Liking” for Sweetness. Neuropsychopharmacology. 2013;38(9): 1655-64.
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H aA\nAemidpacn VeupodIaBIBACTIK®Y GUGTNH
OT0 VEUPWVIKO KUKAWUA aviauoiprc.

=

@ 1 receptor /02 receptor
© Opioid receptor
@ Nicotine receptor

Pandit, R., et al., Neurobiology of overeating and obesity: The role of melanocortins and beyond, Eur. J. Pharmacol. (2011)

Exocute

Amygosie 5 Anabolic cont
AGRE/NY
GABA
Dopamine

Opiold
Encocanrapinads Autanomic

Enecgy stores. AT
Nature Reviews | £

Nature Reviews Endocrinology . 11._489-501, (2015)

25/12/2016

NEUPWVIKA KUKA®WPATA MOU EPRNAEKOVTAI
TN OITIOTIKN GUUIAEPIPOPa

Eating behavior

van der Kiaauw A, Faroogi LS . The Hunger Genes: Pathways to Obesity . Cell 161, 1, 119-132 (2015)

H iomopia 1ng EP...

H E.P. iTav pia yuvaika nou avénTu&e NA ata 13 Tng xpovia. O1 YOVEIG TNG TNV NepIypapouV
WG éva undkouo aAAG vrponaAd naidi, €uaiobnTo omiG aAAayég kar TNV Kpimikn. ‘Hrav
ayx®dng Kai avrouxn MW KAt CUPBEI 0TOUG YOVEIG TNG. 'Hrav TeAeiopaviic, ixe oe Oha A
Kal ENEDEIKVUE EPMOVIKN) OPYAvVWON TWV PoUXWV Kal Tou ypageiou Tng. Mipw otnv nAikia
Twv 13, PETA TNV EPPNVapxr (Eixe POvo 1 €punvo puon), GpXICE va NePIOPIZel TNV NpocAnyn
TPOPG Kal va napanoveital o1 aiobaverar ebowpn. Exeivn Tnv nepiodo eixe Uyog 160 cm
Kkal QUyiZe 43 kg. ‘Eyive xopTopayog, dnA@vovTag andiacpévn anod TNy KatavaAwon Kpéatog
Kar apxioe va abAeital unepBONIKA, TPEXOVTAG APKETA XINIOUETPA KABnpePIVA. AvnouxoUoe
13laiTepa yia TNV MOAvoTNTA Va UNONECE! O OPAAUATA KAl YIA TIG ENEPXOHEVEG GUVENEIEG.
Me Tnv nNdpodo Tou XpOvVOU GVEMTUEE MIO MEPIOPICTIKEG CUHMEPIPOPES, GUXVA apVIOTAvV va
@AEl PE TNV OIKOVEVEIA TNG KAl KATAVAAWVE MIKPA yeupata XapnArg Bepuidikng agiag pe
ucuvﬁeslc ouvéuccuobq TPOPIWY, HE 'rs}\.‘:roupvlkt') Tpono. O voveiq ™G av kai
napatripnoav OTi ixe Xaoel NoAU Bapog, dev avnauxnoav UI'IEpBO)\IKCI yiaTi Ta niyaive noAu
Kaha oTo OXO)\EIO ‘Otav TV niyav oTo naidiatpo yia e&ETaon pouTivag, 5I(]I'II(7TU)9I1KE om
€ixe xaoel navew anod 9 kg kar n Afl, o oQUEEIG kai n Beppokpacia TnG frav acuvniota
XapnAd. O nalBianoq €0e0e T Ax Tng NA. H E.P. Aev avnouxngoe, upvot'.lusvn o nrav
anioxvaopévn, EV& PWTOUCE TOV NAIBIATPO «AEV UNOPEITE Va BEiTe NO0O XOVTPH €ijal;».
NoonAelBnke AOyw TnG IATPIKNG TNG aotaBeidc. MeTd and  apkeTo
£VBOVOOOKOUEIOKNG VOonA€iag, KEpBIoE Bapog (HETA and NoAU aywva, ap:

Tinota Sev €ival N0 ONUAVTIKG yia €Keivn anod To va eivar aduvarm). Me

unoTponiace Kai Enaveionxen, EEKIVOVTAG £va KUKAO Ev50vooo|(o|.|£|ukr']c npooAnyng deouq
KaI EEWVOTOKOLIEIaKIG andAelag BApoug yia Ta endpeva 10 Xpovia, HEXpI Mou N Oikoyévela
™me, &,ouesvmusvn anod To cuvexn uv(uvu oTapaToE va mv nigCel va )\GBEI Bepaneia. =T
GUVEXEIN, HETAKOPIOE aPVOUIEVN VA EXEI OMOIGdMNMOTE ENAPR HE TOUG YOVEIG TNG, AOyw Twv
avnouxi®V Toug yia To BApog TNG Kal KaTEANEE and UMooITIoHO aTnV NAIKia Twv 25.
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Neupoyevnc avope€ia- DSM V

A. Restriction of energy intake below what is necessary to maintain a
healthy weight

B. Intense fear of fat, as evidenced by verbalizations or behaviors that
interfere with the maintenance of a healthy weight

C. Body image disturbance, undue influence of body shape/weighton
self-evaluation, or persistent denial of the seriousness of low weight

Two subtypes:
Restricting subtype: weight loss is accomplished exclusively through
caloric restriction (1.e. dieting, fasting) and/or excessive exercise; the
individual has not binged or purged in the last 3 months
Binge-eating/purging subtype: the individual has binged (subjective
or objective binge episodes) or purged in the last 3 months

NeupoBIoAOYIKEG OlATAPAXEG- 5-HT

5-HT,, Receptor Activity in IIl AN
PET Using [11C]WAY 10! Radionuclide
Binding Potential

Binding Potential [11C]WAY100635

A
date  Orbital Frontal

Kaye, WH. et al. Nat Rev Neurosc 10, 573-584 (2009)

25/12/2016

NeupoBIoAoyIKEG OIATAPAXEG- XEPOTOVIVN

CSF 5-HIAA in IIl AN
Major Brain Serotonin Metabolite

1 AN
Subject Groups

Kaye, WH. et al. Nat Rev Neurosc 10, 573-584 (2009)

Binding Potential [1SF]Altanserin

SNy
gulate Orbital Frantal

Kaye, WH. et al. Nat Rev Neurosc 10, 573-584 (2009)
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NeupoPIoAOYIKEG R
0laTAPAXEG-
>€POTOVIVA
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Nat Rev Neurosc 10, 573-
584 (2009) Kaye, WH. et al. Neuropsychopharmacology (1999) 21, 503-506.

NeupoBioAoyIKEG diaTapayec- Y Ntonapivng H onuacia TnG EGwOeKTIK

aclopride PET
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Dhoi0paBBwT6 povonan

N npoadean aTov 5-HT,, o
Kaye, WH. et al. Trends in Neurosciences , 36 (2): 110 - 120, 2013 Kaye WH et al. Nat Rev Neurosc 10, 573-584 (2009)
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AigTapayn TnG I60pponias
€0WOEKTIKOTNTAG-AVTANOGIBAG

NA: o1 TANPOPOpIEG ECWDEKTIKOTNTAG
«pePOANMTOUV» MPOG TIG APVNTIKEG N
TIG anexBEiG 1B10TNTEG TWV TPOPIHWV.
®Aolika KukA@paTa avaAapBavouy tnv
eni\uon TnG oUykpouaong avapeoa
QTNV avaykn yia Tpo®n Kai Tnv
QnoTPENTIKN) ECWOEKTIKN a&loAdynan,
(np6aBia viioog).
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Enuevn opacTnpioTnTa orov dIPFC ot
NPOCOOKIA KAl AW avrauoIBnG

c
i
lNpoadokia
avrapoifng
A
-

Ayn
avtapoifiig

AoBeveig nou avéppwoav and NA Seixvouv augnpévn dpaotnpiotnta otov DLPFC kard Tnv
npoodoKia XPNUATIKMAG AVTapOIBriG, GNoTUYXAVOUV Va GevepYOMOINGOUY TNV MEPIOXT KATa TNV ¢aon
TNG avaTpoPodOTNONG Kal £XOUV HEYaAUTEPN AeIroupyikr| ouvdeaiuoTnTa DLPFC kai mOFC.

Kaye WH et al. Nat Rev Neurosc 10, 573-584 J Psychiatry Neurosci. 2015; 40(5

(2009)
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