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Una leccion de Claude Bernard (Ledn Lhermitte, 1889)



Es latendencia de los organismos vivos y otros sistemas a adaptarse a las
nuevas condiciones y a mantener el equilibrio a pesar de los cambios.
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LA CONTRA Patrocinado por abertit

Irina Matveikova, médica especializada en Endocrinologia y Nutricion Clinica

Wictor-M Amela, Ima Sanchls, Liuis .ﬂ.mlguet

"Tenemos dos cerebros: el de la

’ " Tengo 46 anos. Naci en Rusia.
Cabeza y e] de] eStomagO He vivido en Polonia, Praga y
06/02/2012 - 00:00 Alemania. Desde el 2003 VIVO en

Madrid. Casada, tengo un hijo
(23). Los politicos deben
involucrarse méas en la vida
ciudadana -sentirse ciudadanos- y
los ciudadanos mas en la politica.
Somos pequenas partes de Dios.
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Ingalls AM, Dickie MM, Snell GD (December 1950).
"Obese, a new mutation in the house mouse”".
J. Hered. 41 (12): 317-8.

Jackson Laboratory

== 167 aa

Estructura tridimensional de la
molécula de leptina. De Institut
Européen de Chimie et Biologie,
http://www.cellbiol.net/




Sistema

Moléculas Leptina, Adiponectina,

reguladoras vascular:
degla ot PAI-1,

homeostasis = AGE
energética =

Moleculas
reguladoras del
sistema inmune
innato: TNF-a, IL-6

Metabolismo
lipoproteinas:
LPL, CETP

fuel
L

signal

androstenedione

'i"

| *s estrone

_ The Adipocyte as an Endocrine Cell.
% Jeffrey S. Flier. Obesity Wars:

( \ adlpsm/D Molecular Progress. Cell, Vol. 116,
337-350, January 23, 2004.

;Iiglf(l)tensmogen TNF- Resistin
IL-6 adiponectin



hypothalamic and
extrahypothalamic targets

mixed-cation
channel
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Targets of leptin action in the brain.

(A) MNlustration shows hypothalamic (blue) and extrahypothalamic (yellow and red) sites of leptin action that are
or may be involved in the control of energy and glucose homeostasis.

(B) Illustration shows our current understanding of the pro-opiomelanocortin (POMC) and neuropeptide Y—
Agouti-related peptide (NPY-AgRP) circuit in the arcuate nucleus.



Circuitos hormonales en el intestino (estdmago,
intestino delgado, y pancreas) y grasa (tejido adiposo)
que afectan a las sensaciones del hambre y la
saciedad que se ejercen a través de las vias
neuroendocrino hipotalamo. La grelina desde el
estdmago, la leptina del tejido adiposo, la insulina del
pancreas, y péptido tirosina tirosina (PYY) del intestino
delgado se unen a los receptores sobre las neuronas
orexigénicos y / 0 anorexigenos en el nucleo arqueado
(ARC) de el hipotalamo.



Unicamente saciedad??




HIPOTESIS:

neuroldgica de una disfuncion sistémica
relacionada con la regulacion del
metabolismo energético.

En ese contexto, moléculas como la
leptina y la insulina tendrian un papel
significativo.
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"No deben preocuparnos las arrugas del rostro sino las del cerebro

Estas no las refleja el espejo, pero las perciben nuestros amlgos
Santiago Ramon y Cajal (El Mundo Visto a los Ochenta Aiios)

"En el cerebro, todo puede morir, pero ninguna célula se regenera".
~ &
&t
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In press: The neurogenesis-depression hypothesis,
confirmed.

Jason Snyder | 07132011

Snyder JS, Soumier A, Brewer

M, Pickel J, Cameron HA.
Adult hippocampal
neurogenesis buffers stress
responses and depressive
behaviour. Nature. 2011 Aug

The idea that adult nggrugenesis prutgms individuals from d.EFrEESii.JI'I s perhap.s the singl_e . 3,476(7361 )458_61 ) dOi:
greatest motivator driving neurogenesis research. Mot surprisingly, “neurogenesis depression”
is the most common behavioral keyword that brings people to this blog (followed closely by 1 0 1 038/natu re1 0287

“pattern separation™). So I'm excited to say that we will soon be publishing what (| think) is the
best evidence that impaired adult neurogenesis actually causes depressive symptoms (in
mice). The neurogenesis-depression hypothesis is over 10 years old and yet there is largely
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.....la clave es hacer un esfuerzo
muy grande por no perder la
curiosidad por las cosas de la
vida e incluso inventarse nuevas
curiosidades, siempre esta uno a
tiempo de inventarse nuevas
aficiones”




Control

Leptin promotes the growth of mouse
neurons. Images show growth patterns
without leptin (top) and with leptin.
Image courtesy Science.



a

O

120

e
=
=

o
(=]

(% of Control)
@
(=]

Neuron Survival

-
[=]

Ind
(=]

No 1" antibody

p-tubulin 1l

Vehicle.

1

/ Glutamate 50 M
I

s et

] 1 10 100
Leptin Concentration (ni)

ObRb

Meuron Survival (% of control)

/ﬂ
astrocyte

—
(L% ]
[=]

—
(==
==

o
[ =]

L5 )]
(=]

iy
o

[
[=]

[=]

T

Con 24h

ehicle
@ p§n

Con 4Bh

Fa* 24h

Fe®* 48h

TFW 24h

TFW 48h

Zhihong Guo et al., Leptin-mediated Cell
Survival Signaling in Hippocampal
Neurons Mediated by JAK STAT3 and
Mitochondrial Stabilization. THE
JOURNAL OF BIOLOGICAL CHEMISTRY
VOL. 283, NO. 3, pp. 1754-1763, January
18, 2008



Ictus cerebral
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Gustavo Cerati: nuevo parte médico, no presenta una evolucién favorable
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EL CANTANTE NO PRESENTA :
UNA EVOLUCION FAVORABLE ‘ -

SRS LA ADICCION AL CIGARRILLO PUEDE LLEVAERK 13“2."

0:30 7 5:09

Giuseppe Fortunino Francesco Verdi
(La Roncole, Busseto, 10 de octubre de 1813 — Milan, 27 de enero

de 1901)
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Leptin reduces infarct size in association with enhanced expression of CB2, TRPY1, SIRT-1
and leptin receptor.

Ceepartment of Human Mutrition and Metabolism, Braun School of Public Health, Hebrew: Univer sity-Hadassah Medical School, Jerusalem , [srael.
yoseta@med huji.ac il

Abstract

Brain ischemia is associated with detrimental changes in energy production and utilization. Therefore, we hypothesized that
leptin, an adipokynin hormone protecting against severe energy depletion, would reduce infarct volume and improve functional
outcome after stroke. Male Sabra mice underwent permanent middle cerebral antery occlusion (PMCAQ) by photothrombosis
Folloswing initial dose-response and time-window experimeants animals were treated with vehicle or leptin, were examined daily
by a neurological severity score (NSS) and were sacrificed 72 hours after stroke. Infarct volurme was determined and the
expression of key genes invalved in neuroprotection and survival including the cannabinoid receptors CB1, CB2 and TRPV1,
SIHT-1, leptin receptor and Bel-2 was quantified in the cortex. A separate group of mice were examined with the neurological
sevarity scale 1, 24 and 48 hours and 1, 2 and 3 weeks after stroke, and were killed 3 weeks post stroke to examine metabolic
status in the peri-infarct area. Leptin given at a dose of Tma’kg intra-peritoneally 30 minutes after PMCAD significanthy improved
neurological disability and reduced infarct volume, Leptin treatment led to Increased expression of CB2 receptor, TRPV1, SIRT-1
and leptin receptor and reduced expression of CB1 receptor. There was also a non-significant increase in Bel2 gene
expression following leptin administration. These results suggestthat leptin may be used far attenuating ischemic injury after
stroke via induction of an anti-apoptotic state
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Figura 5. Mecanismo de senalizacion del receptor de leptina. La activacion del Ob-Rb por leptina
incrementa la actividad de las quinasas JAK2 que fosforilan diversos sustratos intracelulares como
Y985y Y1138 (pertenecientes a Ob-Rb) y a Y705 (perteneciente a STAT3). Adaptado de Bjogrbaek y

Kahn, 2004.
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Table 1. Main classes of phenolic compounds in higher
plants.

:

Classes and sub-classes Examples of specific compounds

Non-flavonoid compounds
Phenolic acids

Benzoic acids Gallic acid: protocatechuic acid:
p-hydroybenzoic acid
Hydroxyvcinnamic acids Coumaric acid: caffeic acid:

ferulic acid: sinapic acid

Hydrolyzable tannins Pentagalloviglucose
Stilbenes Resveratrol
Lignans Secoisolariciresinol. matairesinol,
lariciresinol, pinoresinol
e G Flavonoid compounds
I’ it Flavonols Kaempferol: quercitin: myricetin
| N Flavones Apigenin: luteolin
Flavanones Naringenmin; hesperetin
Flavanols Catechins; gallocatechins
Anthocvanidins Pelargonidin: cyvanidin: malvidin
Condensed tannins or Trimeric procyanidin,
proanthocyanidins prodelphimidins
Isoflavones Daidzein: genistein: glveitein

Antioxidants

Braz. J. Plant Physiol., 18(1):23-36, 2006 F}
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Sirt1 promotes fat mobilization
in white adipocytes by
repressing PPAR-

Acharautn Topukgam’ TranetSmatens’,

Rita Machado de Oliveira'-', Mark Leid’, Michael W. McBurney'
& Leonard Guarente'

"Drapartment af Bislogy, Masachusers Institute of Technology, Cambridge,
Muassachisens 02139, U5A
L abonrtary sf Malecular Pharmacology, Department of Pharmacention] Scienaes,

Resveratral CR

letters to nature

methylvanthineg, we observed that Sietl protein levels increased and
peaked at day 5 after hormonal stimulation (Fig. la), Sirtd
expression in 3T3-L1 cells was then modified through retrovieal
infection with either pBABE-Sirt] or pSUPER-Sirt]l RNA inter-
ference (RMAI) for overexpression (tenfold) or downregulation
(sevenfold) of the Sirtl gene, respectively (Fig 1b). 3T3-L1 cells
undergoone or two mitotic divisions after induction asa prelude to
terminal differentiation™”. This occurred normally in cells that
overexpressed or underexpressed Sirtl as evaluated by 5-bromo-
deoxyuridine (BrdU) incorporation (data not shown ). However,
compared with cells infected with the control vector, stable 3T3-L1
cells overexpressing Sirtl accumulated much less fat as determined
by Ol red O stainingafier 7 days ol diffe rentiation (Fig. 1c) or direct
measurement of intracellular triglyceride content (Fig. 1d). In
contrast, downregulation ofSirtl expression resulted in asignificant
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Biochimica et Biophysica Acta xxx (2010) xx—xxx

Contents lists available at ScienceDirect

Biochimica et Biophysica Acta

journal homepage: www.elsevier.com/locate/bbagrm

1 Review
»  Sirtuin activators: Designing molecules to extend life span

s Antoni Camins **, Francesc X. Sureda®, Felix Junyent **, Ester Verdaguer *, Jaume Folch “, Carme Pelegri ©,
Jordi Vilaplana ¢, Carlos Beas-Zarate 9, Mercé Pallas ?

* Unitatde Farmacologiai Farmacognidsia Faculvar de Farmdca, Institut de Biomedicina [ [BUB), Centros de Investigacidn Biomédica en Red de Enfermedades Neurodegenerativas [ CIBERNED),
Universitat de Barcelona, Nucl Universitari de Pedrabes, 08028 Barcelona, Spain
" Unirar de Fermacologla, Centros de Investipacidn Biomédica en Red de Enfermedades Neurodegenerativas ( CIBERNED), Focultar de Medicing § Cidncies de ln Salut,
Urniversitat Rovira i Virgili, C/ St Lioreng 21 43200 Reus, Tarragong, Spain
© Unirar de Bioguimica, Feculior de Medicing i Géncies de la Salug, Centro de Investigecion Biomédica en Ked de Enfermedades Neurodegenerativas (CIBERNED),
White adipose tissue
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Anti-aging and
Neurodegeneralive Metabolism
diseases treatment

Fig 1 SIET1 produces different outputs as a result of different stimuli. Activation of SIRT 1 to the brain causes anincrease in the expression of the transcription factor FOX0 3A with
antiaging properties. Besides an increase in NF transcription factor may explain, among others, the neuroprotective properties of SIRT1. SIET1 protects pancreatic cells and muscle
cells against stress-induced apoptosis by increasing activity of the forkhead protein FOXO01. Inthe liver, SIRT1 deacetylases the coadivator PGC-1a, thereby increasing the expression
of genes for gluconeogenesis. In the muscles, the effect of SIET1 on FOX01 increases mitochondrial biogenesis and insulin secretion.






y BP0PT SIS

normal WBC apoptotic WBC




\
/

[4] days after fertilization: ] [56 days after fertilization: ]

Genes expressed. Apoptosis complete.

@ 1998 Sinauer Asscciates, Inc.



Haematopoietic
stem cell
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Receptors

| clonal deletion.

A single stem cell gives rise to many
immature lymphocytes, each with
different receptor specificity.
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Manel Esteller. Nature Reviews Genetics 8, 286-298 (April 2007)
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Nature Reviews | Cancer

The phosphatidylinositol 3-Kinase—AKT pathway in human cancer. Igor Vivanco & Charles L. Sawyers
Nature Reviews Cancer 2, 489-501 (July 2002)




DISEASE

200 =

L

{ of control)
g

p-ATMser1981UATM expression

j

§_ 201

py-H2AX A E.E vl
_— e R T

B-Actin T — — — —— — — — g £ ;;-
5 o

:

250 =

g

P53 p53ser15 m— C— _

p53
B-Actin

g

p-53ser15/p53expressiom
(% of control)
2 2
AL L

o
L

Activation of ataxia telangiectasia muted under experimental models and human Parkinson's disease.
Camins A, Pizarro JG, Alvira D, Gutierrez-Cuesta J, de la Torre AV, Folch J, Sureda FX, Verdaguer E, Junyent F, Jordan J, Ferrer |,

Pallas M. Cell Mol Life Sci. 2010
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FIGURE 6 | The specificity of the toxic effect of S0D1 mutations on motor neurons arises from the convergence of several risk
factors. P T O
.. T -

FROM THE FOLLOWIMNG ARTICLE:
From charcot to lou gehrig: deciphering selective motor neuron death in als

Don W, Cleveland & Jeffrey D, Rothstein
Mature Rawiews MNewroscience 2, 306-819 (Movember 20017
doii10,1038/35097555
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Nature Reviews | Neuroscience



U/ AN N 77 P ah T .
Neuroglia from the hippocampal formation (stratum radiatum of the Ammon
horn) of a human brain. In this drawing Cajal shows astrocytic processes
embracing pyramidal neurons as well as astrocytic processes
In contact with blood vessels.

From Legado Cajal - in: Garcia Segura, 2002.
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ORNSIRI CHEUNSUANG
AND RICHARD MORRIS
GLIA 52:228-233 (2005)

Astrocytes in the Arcuate
Nucleus and Median Eminence
That Take Up a Fluorescent

Dye From the Circulation
Express Leptin Receptors and
Neuropeptide Y Y1 Receptors

(G). Triple labelling for OHSt (blue), OB-
R (red) and GFAP (green) demonstrated
the uptake of OHSt by astrocytes
expressing OB-R in the ventral part of
the arcuate nucleus and median
eminence. (H-I) At higher magnification
GFAP (green) and OB-R (red) can be
clearly seen in the same astrocyte

using laser confocal microscopy (H),
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Arcuate astrocytes and neurones.
Panel A shows that bFABP-
immunoreactive astrocytes
(arrowheads) occupy the same general
area as STAT3-immunoreactive
neurones (asterisks).

John K. Young.

Anatomical relationship between
specialized astrocytes and leptin-
sensitive neurones

J. Anat. (2002) 201, pp85-90
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Zhihong Guo et al., Leptin-mediated Cell Survival Signaling in Hippocampal Neurons Mediated
by JAK STAT3 and Mitochondrial Stabilization*. THE JOURNAL OF BIOLOGICAL CHEMISTRY

VOL. 283, NO. 3, pp. 1754-1763, January 18, 2008
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THE USUAL SUSPECTS:
Aggregates of misfolded proteins are implicated in various neurodegenerative diseases:

nmoow>

Intracellular neurofibrillary tangles and extracellular amyloid plaque in Alzheimer disease;
the PrPSc aggregates in prion diseases;
intranuclear inclusions in Kennedy disease;
Tau inclusions in Pick disease;
Lewy Bodies in Parkinson disease;
Intranuclear inclusion of mutant ataxin-3 in Machado-Joseph disease (showing that it is distinct from
the nucleolus).
J.P. Taylor et al., Science, 296:1991-5, 2002.)
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Nikolaos Tezapsidis, Gemma Casadesus, Mark Smith, et al.

Leptin: A Novel Therapeutic Strategy for Alzheimer's Disease
J Alzheimers Dis. 2009 April ; 16(4): 731-740
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Functional Annotation Chart
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List_1 Current Background: Mus musculus 68 DAVID IDs

] GOTERM_BP_FAT B cell activation RT s 74 28E-4 1,2E-1
] GOTERM_BP_FAT B cell differentiation BT mm 4 5,9 8,0E-4 1,8E-1
FI GOTERM_BP_FAT wnt receptor signaling pathway, calcium modulating pathway RT = 3 4.4 2,8E-3 3,8E-1
] GOTERM_BP_FAT  cell activation BT s & 8,8 29E-3 3,0E-1
|:| KEGG_PATHW & Pathways in cancer [ 1y p— G 8,8 G5,3E-3 Z,BE-1
] GOTERM_BP_FAT  lymphocyte activation RT s 5 74 6,9E-3 5,0E-1
] GOTERM_BP_FAT lymphooyte differentiation BT o= 4 5,9 1,0E-2 5,8E-1
] GOTERM_BP_FAT leukooyte activation BT mm 5 74 1,1E-2 5,5E-1
] INTERPRO Paralernmmin RT = 2 29 14E-2 9,3E-1
] GOTERM_BP_FAT Wnt receptor signaling pathway RT mm Ll 5,9 1,5E-2 a,1E-1
] GOTERM_BP_FAT leukooyte differentiation BT o= 4 5,9 1,9E-2 A,5E-1
] SP_PIR_KEYWORDS dna-binding RT mm 11 16,2 2,2E-2 9,6E-1
] SP_PIR_KEYWORDS developrmental protein BT s a 11,8 2,2E-2 8§,1E-1
] GOTERM_BP_FAT hemaopoietic or lymphoid organ development BT mm 5 74 2,5E-2 7,2E-1
] SP_PIR_KEYWORDS acetylation BT 15 221 2,6E-2 7,3E-1
] GOTERM_BP_FAT immmune system development BT mm 5 74 2,9E-2 7,4E-1
] GOTERM_BP_FAT  DMA recornbination RT a 44 3,6E-2 7,8E-1
] GOTERM_BP_FAT requlation of nucleotide metabolic process RT = 3 4.4 3,6E-2 7,8E-1
] GOTERM_MF_FAT sequence-specific DNA binding [ 1y p— f g,8 3,9E-2 1,0E0
] GOTERM_BP_FAT adaptive iImMmune response RT = 3 4.4 4,4E-2 §,2E-1
adaptive immune response based on sormatic recornbination of immune receptors built —
[ GOTERM_BP_FAT & o irnrmunoglobulin superfarmily dormains RT . 3 44 44E-2 8,281
] GOTERM_MF_FAT transcription factor ackivity BT 7 10,3 4,56-2 9,7E-1
F KEGS_PATHWAY  Melanogenesis RT = 3 44 5,1E-2 &,0E-1
Fl GOTERM_BP_FAT  death RT mmm & 8,8 5,4dE-2 8,7E-1
gl GOTERM MF FAT calmodulin binding RT = 3 4.4 5. 7E-2 94E-1
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Disruption of G Protein-Coupled Receptor = |
39 Impairs Insulin Secretion in Vivo “aricle
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Myl éne Perreault and Ruth E. Gimeno

[- ] Authar Affiliations

Department of hetabolic Dizeases (F.T., A-MT.R., S0, M.P., R.E.G.), Mityveth
Reszearch, Cambridge, Massachusetts 02140; and Department of Bdplaratory
Orug Safety (J.5., M50, Miveth Research, Andowver, Bssachusetts 01810

Addres= all comespondence and requests for reprint= to: Ruth E. Gimenao, Cardiovascular
and hdetabolic Diseases, Wiyeth Research, 200 Cambridge Park Orwe, Cambridge,
has=sachusetts 02140, Email: rgimeno@wyeth.com.

Abstract

GPRIY is a G protein-coupled receptor expressed in liver, gastrointestinal tract, adipose
tissue, and pancreas. WMie have recently shown that young GPR39™ mice have normal
body weight, food intake, and fasting glucose and insulin lewvels. In this study, we
examined the role of GPR3Y in aging and diet-induced obese mice. Body weight and food
intake were similar in wild-type and GPR39™ mice as they aged from 12 to 52 whk or when
fad a low-fattigh-sucrose ar high-fathigh-sucroze dist. Fitty-two-meek-old GPR39™ mice
showed 3 trend toward decreased insulin levels after oral glucose challenge. When fed
either a low-fatmhigh-sucrose or high-fathigh-sucroze diet, GPR39™ mice had increased
fed glucose levelz and showed decreased serum insulin levels durng an oral glucose
tolerance test in the face of unchanged insulin tolerance. Pancreas morphology  and
glugoze-stimulated insulin secretion in izolated islets from wildtype and GPR39™ mice
were comparable, suggesting that GPR3Y is not required for pancreas dewvelopment or ex
vivo insulin secretion. Small interfering RWNAmediated knockdown of GPR39 in clonal
MIT-1 B-zells revealed that GPR3Y regulates the expression of insulin receptor substrate-2
and pancreatic and dusdenal homeobox-1 in 3 cell-adtonomous manner; insulin receptor
substrate-2 mREMNA was also significantly decreased in the pancreas of GPR39™ mice.
Taken together, our data indicate that GPR39 is required for the increased insulin secretion
it wivo under conditions of increased demand, ie. on development of age-dependent and
diet-induced insulin resistance. Thus, GPR39 agonists may hawve potential for the
treatment of type 2 digbetes.

Received August 25, 2008,
Pocepted February 6, 2009,




Obestatin acts in brain to inhibit thirst

A J PMrysiol Regel Tntegr Comp Physiol 202: RE3T-Rad3, 2007,
Firat published Augnst 24, 3006; doiz 10,1 15240) pregu 00395 2004,

Willis K. Samson,' Meghan M. White,! Christopher Price.” and Alastair V. Ferguson®
\Department aof Pharmacological and Physiological Science, Saint Louis University,
8t. Lowis, Missouri; and “Department of Physiology, Queen’s University, Kingston, Ontario, Canada

Submutted & June 2006; acceptad in final form 21 August 2006

Samson WK, White MM, Price T, Ferguson AY. Obestatin
acts in brain to inhibit thirst. Am J Physibl Regul Inregr Comp
Phlesiol 292; R63T-Re&43, 2007, First published August 24, 2006,
dioi: 1001152 ajpregu. (6039 5, 2006 —Derived from the same prohor-
mone, ohestatin has been reported to exert effects on food intake
that oppose those of ghrelin, The obestatin receptor GPR39 is
present in brain and pitvitary gland. Since the gene encoding those
two peptides is expressed also in those tissues, we examined
further the possible actions of obestatin in vivo and in vitro.
Intracerebroventricular administration of obestatin inhibited water
drinking in ad libitum-fed and -watered rats, and in food-and
water-deprived animals. The effects on water drinking precedead
and were more pronounced than any effect on food intake, and did
not appear to be the result of altered locomotor/behayioral activity.
In addition, obestatin inhibited ANG Il-induced water drinking in
animals provided free access to water and food., Current-clamp
recordings from cultured. subfornical crgan newrons revealed sig-
nificant effects of the peptide on membrane potential, suggesting
this as a potential site of action. In pituitary cell cultures, log molar
concentrations of obestatin ranging from 1.0 phd to 100 abd failed
to alter basal growth hormone (GH) secretion. In additicon, 100 nhd
obestatin failed to interfers with the stimulation of GH secretion by
GH-releasing hormone or ghrelin and did not alter the inhibition by
somatostatin in vitro, We conclude that obestatin doss not act in
pituitary gland to regulate GH secretion but may act in brain to
alter thirst mechanisms. Importantly, in rats the effects of obestatin
on food intake may be secondary to an action of the peptide to
inhibit water drinking.

ghrelin; appetite; growth hommone

secretion, although ghrelin, as expected, significantly elevatad
GH release in their cell cultures (143, We hypothesized that
obestatin’s action may not, in fact, be on basal, but instead be
on releasing-factor stimulated or somatostatin-inhibited GH
release in vitro, and we fested a wide range of concentrations
of obestatin in rat anterior pituitary cell cultures for these
potential actions. To verify the biologic activity of obestatin in
rats, as had been described in mice (14), we examined the
effects of centrally administered peptide on food intake and
water drinking in fed and fasted male rats.

MATERIALS AND METHOHDS

Arimals. All procedures have been approved by the Animal Cars
Committes of Saint Louis University or Cueen’s University. Adult
male rats (Harlan Sprague Dawley, Indianapolis, IM or Chades River,
Quehes, Canada) were employed as tissue donors and for in vivo
protocols. They were maintained (12:12-h light-dark cycle, lights on
0600, 23-25°C) with free acosss to food and waber, unless otherwise
inclicated.

In wirre sfudies. Dispersed anterior pitvitary cell cultures. Rats
(250300 g were killed by decapitation (9). Anterior pituitary glands
were collected into minimum essential medium containing HEPES
(20 mM). 1% penicillin-streptomycin (all obtained from Invitrogen,
Carlsbad, CaAj, 0.1% BSA (Sigma. 5t Logis, MO, and 0.1% toypsin
i 1:250, Difco, Detroit, MI) and mechanically dispersed until a single-
cell suspension was obtained (37°C). Single-cell suspensions wens
aliquoted into 12 % 75mm test tubes (--200,000 cellsiube) and
incubated for 72 h oat 37°C (room ain in Mediom 199 (Sigma)
containing 20 mM HEFES and 107% horse serum and 1% penicillin-

aung us Bio Ao oEAyd nBasdle Wiod) popeo|usog
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Gene Set Enrichment Aﬂah"SIS GSEA Home Downloads Molecular Signatures Database

» MSigDE Home

» About Collections .
» Browse Gene Sets InVEStlgate Gene SetS
» Search Gene Sets

» Investigate Gene Sets

» View Gene Families

Gain further insight into the biology behind & gene set by using the following tocls:

» Help = compute overlaps with other gene sets in MSigDB (more...)
= display the gene set expression profile based on a selected compendium of expression data (more...)

* categorize members of the gene set by gene families (more...)

Gene Identifiers Compute Overlaps Compendia expression profiles

C1: positional gene sets
[[]€2: curated gene sets

@ Human tissue compendium
(Movartis)

(©) Global Cancer Map
(Broad Institute)

1 NCI-60 cell lines

(Mational Cancer Institute)

display expression profile

[[] cGP: chemical and genetic perturbations
[] CB: canonical pathways 7]
[] CP:BIOCARTA: BioCarta gene sets H
[¥] CP:KEGG: KEGG gene sets
[[] CP:REACTOME: Reactome gene sets
[[]C3: motif gene sets

[[] MIR: microRMA targets H

[T] TFT: transcription factor targets
[]C4: computational gene sets

[] CGM: cancer gene neighborhoods 7]

[7] €M: cancer modules
[[]c5: GO gene sets

EP: GO biclogical process H

[l cC: GO cellular component

[C] MF: GO molecular function

show | top 10 ; genesets

Gene families

show gene families

Gene Identifier Platform
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APOLSE T T ene Set Name [# Genes (K)] Description g k/K p value B
casp no mapping (k)
T no mapping ACROMOLECULE_CATABOLIC_PROCESS [135] Genes znnatated by the GO term 4 B oz
GO - T s

VRO =

and painways resuiting in the breakdown

CYTH1

no mapping

of 3 macromolecule, any large molecule

including pratains muclsiz asids and
DEFCRi4 no mapging carhohydrates.
EE 4333 ;:‘r‘:l?'_:'s'l;"”d'"g FREm ST ELLULAR CATABOLIC PROCESS [209] Genes annotated by the GO term
G0:0011210. The chemical reactions
EGLYC no mapping and pathways resulting in the breakdown
ERCCZ ERCCZ excision repair cross-complementing of substances, camed out by individual
rodent repair deficiency, cells.
TR T E ATABOLIC_PROCESS [221] Genes annotated by the GO term
(xerodarma pigmantesum D) :
GO0:0008058. The chemical reachions
FAMS2C FAMSZC family with sequencs similariby 532. and pathways resulting in the breakdown
mambar C of substances, including the breakdown
GM1419 nc mzapping of carbon compounds with the liberation
o T ek 1 of sneray for uze by the call or
nrgnnlr.rn.
HKE2 HE2 Irzavkingze 2 - _
bAR OMOL - CATABOLIC PRO enes annotated by the GO 721e
HP1BFRZ HPIBP3 heterochromatin protein 1, binding DCESS [103] G0:0044265. The chemical reactions
protain 3
S L R (] [ ]
EIF11 kinesin family membear 11 ' '
= including prafeine, nudesic acids and f
B MEITE T l carbohydrates, as carnad out by
oo individus celle
ne mapping individusl calle.
PARKZ Parkinson diseas=s [autosomal BIOPOLYMER_CATABOLIC PROCESS [115] Genes annotated by the GO term 3 - 1 E“‘
recessive, juvenile) 2, parkin GO:0043235. The chemical reactions
BCDHELS PCDHB15 protacadharin bats 15 and pathways resulting in the breakdown
- of biopolymers, long, repeating chains of
PHMALL ne mapping rsnsmars faund im msture .9,
ERNE PRME prion protein [.ﬂ?-idj polysacchandes and proteins.
(CreutzFeldt-1zkob disease, - 2
e —————= KEGG_GALACTOSE_METABOLISM [26] Galactose metabolism 2 e s
syndrome. fatal familizl insomniz} KEGG_FRUCTOSE_&ND_MANNOSE_METABOLISM [34] Fructose and mannose metabolism 2 el e e
REMX RBMX RMNA binding motif protain, X-linked
g SYSTEM_DEVELOPMEMNT [855] Genes annotated by the GO term 5 I 4533
RNF113A2 nc mapping GD:0048731. The process whose specific
RPUSD4 RPUSD4 RNA pseudouridylate synthase outcome is the progression of an
domain containing 4 organismal system over time, from its
[ Liwn L L L Liuclue, &
SNORD2Z SNORD22 small nucleolar RNA, C/D box 23 - “‘.Iu 1 e e L{IE“:- lu‘: e
system is a regularly interacting or
TET1 nz mapping interdependent group of organs or
TMEME3A TMEMS3A transmembrane protsin 534 tissues that work tegether to carry out @
given biological process.
TMEMS1 TMEMB1 transmembrane protein 21 -
<EGG_AMINO_SUGAR_AND_NUCLEQOTIDE_SUGAR_  Amine sugar and nucleotide sugar 2 I scset
UBEZI UBE2I ubiquitin-conjugating enzyme E21 AR_METABOLISM [44] metabalism
{UBCY homclog, yeast) =
1ESPONSE_TO_OXIDATIVE_STRESS [45] Genes annstated by the GO term 2 e et
ucez ucez uncoupling protain 2 {mitochondrial, G0:0006579. A change in state or
th\ﬂ r.rri‘.r) .I.I..I - -. L LI .._g..... .
ViRO10 no mapping
VHMIREE e ey
wreL wrel Walimame spmdsmmn | {1 onlimmmin’
ZCCHC24 na mMapgeing



Expressed at 3m

Gene/geneset overlap matrix

DEVELOPMENT

KEGG_AMINO_SUGAR_AND_NUCLEOTIDE_SUGAR_METABOLISM

MACROMOLECULE_CATABOLIC_PROCESS
CELLULAR_CATABOLIC_PROCESS
CELLULAR_MACROM OLECULE_CATABOLIC_PROCESS
BIOPOLYMER_CATABOLIC_PROCESS
KEGG_GALACTOSE_METABOLISM
KEGG_FRUCTOSE_AND_MANNOSE_METABOLISM
RESPONSE_TO_OXIDATIVE_STRESS

CATABOLIC_PROCESS

overlap matrix by gene and geneset E E E description

PARKZ S Parkinzon disease (autosomal recessive, Juvenile) 2, parkin
UBE2I 5 ubiguitin-conjugating enzyme E2I (UBCS homolog, yveast)
HEK1 . & hexokinase 1

ERCC2 | S excision repair cross-complementing rodent repair deficiency, complementation group 2 (xeroderma
HE2 S hexokinase 2

PCOHELS S protocadherin beta 15

WFS1 5 Wolfram syndrome 1 {wolframin)

EBFP | S emopamil binding protein {steral isomerase)

PRNP 5 prion protein (p27-30) (Creutzfeldt-Jakob disease, Gerstmann-Strausler-Scheinker syndrome, fatal £
CX3CL1 5 chemokine (C-X3-C motif) ligand 1

FAMS3C 5 family with sequence similarity 53, member C

KIF11 5 kinesin family member 11

SNORD23 5 small nucleolar RNA, C/D box 23

UCP2 5 uncoupling protein 2 (mitochondnal, proton carrier)
HP1BP3 5 heterochromatin protein 1, binding protein 3

TMEM31 S transmembrane protein 31

REBMMX 5 RMNA binding motif protein, X-linked

TMEM&E3A 5 transmembrane protein 634

RPUSDY 5 RNA pseudouridylate synthase domain containing 4

MNTS S neurctensin
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= 206291 at NTS neurotensin
o ‘ | 214833 at TMEMG3A transmembrane protein 63A
202699 s at  TMEMG3A transmembrane protein £3A
211008 s at  UBEZ2I ubiguitin-conjugating enzvme E2T (UBCY honolog, veast)
| 202700 s at  TMEMG3A transmembrane protein 63A
215583 at TMEME3A Transmembrane protein 63A
I ! 207058 s at  PARK2 Parkinson disease (autosomal recessive, juvenile) 2, parkin
HEENE M 213536 s at  UBE2I  UbiguiTin-conjugating enzyme E2I (UBC9 hamolog, Veast)
' | | 213468 at ERCC2 excision repair cross-complenenting rodent repair deficiency, ¢
220633 s at  HP1BP3 heterochromatin protein 1, hinding protein 3
222305 at HK2 hexokinase 2
202934 at HiK2 hexokinase 2
208?3% at UBE2L  Ublguitin-conjugating enzyme E2I [UBCY nomo](og, yeast)

218023 s at  FAM53C  family with sequence similarity 53, member
213787 s at  EBP enopanil binding protein (sterol isomerase)
202735 at EBP enapamil binding protein (sterol ijsomerase)
200697 at HIK1 hexokinase 1

204444 at KIF11 kinesin family member 11

208997 s at  UCP2 uncoupling protein 2 (mitochondrial,. proton carrier)
208998 at ucp2 uncoupling protein 2 (mitochondrial, proton_carrier)
213535 s at UBE2I ubiguitin-conjugating enzyme E2I (UBCO homolog, veast)
213762 x at  RBMX RNA binding motif protein, X-linked

202908 at WFS1 Wolfram syndrome_ 1 (wolTramin)

' H
. 201300 s at  PRNP prion protein (p27-30) (Creutzfeldt-lakob disease, Gerstmann-51
* o m g%gmz s at E>R(§EL1 pl:1onkgr‘ot?énxgpg?dggf;c;eutz;eldt—lakob disease, Cerstmann-51
| B chemokine (C-X3-C moti igan
i H 2036RT ar CX3C1 1 chemnkine FC=X3-C mntifl ‘I1'Eanr1 1

Key to lineages: gene families
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) ) ) e Set Name [# Genes (K]}] Description T k/K p value
. = (k)Y
cu
original id gene bol description : - >
the frequency, rate, of extent of proguctien
LFp AFR zipha-fatoprotein of a cytolane.
FGG_PRION_DISEASES [35 Prion diseases 2 ¥
AFP ARR amyloid betz (A4) precurser protein - - =21 s
(peptidase nexin-I1, Alzhsimar ESPONSE_TO_OXIDATIVE_STRESS [45] Genes annotated by the GO term 2 B .
cdizseass) G0:0006579. A change in state or activity of
a cell or an organism (in terms of movement,
CCDC105 CCDC105 coiled-cail domain conkzining 105 secretion, enzyme production, gene
CHRNAE CHRNAG cholinergic receptor, nicotinic, alpha CXDIESSIon, €IC.) 35 3 esult of oxidative
6 stress, a state often resulting from exposure
to high levels of reactive oxygen species,
CNOT10 CNOT10 CCR4-NOT transcription complesx., €.0. superoxide anions, hydrogen peroxide
subunit 10 {H202), and hydroxyl radicals.
. REGULATION_OF_GROWTH [54] Genes annotated by the GO term 2 B soe
DMRTC1CL ne magping G0:0D4000E. Any process that modulates
IL2RA ILZRA interleukin 2 receptor, alpha the frequency, rate or extent of the growth
MCARTSE MCARTS mitechondrial carrier triple repeat & at its proper speed, either globally orin a
- - o specific part of the organism's development.
NGB NGB neurcglobin — = ;|
NEGATIVE Genes annotated by the GO term 3 | | 6.08 e’-vl
POUZF1 POUZFL POU damzin, class Z, transcription ABOLIC_PROCESS [252] GO:0031324. Any process that stops, I
factor 1 prevents or reduces the frequency, rate or
awtent of the chamiczl rezetions and
PRNF PRNP prion protein (p27-30] pathways by which individual cells transferm
(Creutzfeldt-Jakob dis=ase, chemical substances.
Gﬂ;tmann}sgi‘?:lg fl_.sld.mmkm_ ) £ REGULATION_OF METABOLIC PROCE Genes annofsted by the GO term 3 I ocaset
SIS, 1= CoE U =L L) | ocess [255] G0:000%832. Any process that stops,
PTIC2 PTK2 PTK2 protein tyrosine kinase 2 prevents or rE:IucE_sthe ﬁequency, rate or
&xtant of the chamical reactions and
ARPUSDI RPUSDI ANA pmudour‘idyfate svn'thase pathways within a cell or an organism.
domain containing 1 GROWTH [71] Genes annotated by the GO term 2 [ | 104 e
SMADZ SMAD4 SMAD, mothers against DPP homolog 60:0040007. The increase in size or mass of
& (DTDEDP'I‘I?IE} an enbire organism; a part of an orgamsm ar
= cell
so01 sool supsroxids F""S"'"-'tase L 5"-"'!-'“* CYTOKINE_PRODUCTION [72] Genes annaotated by the GO term 2 B .3
{smyotrophic lateral sclerosis 1 G0:0001816. The appearance of 2 cytokine
{adult)) due to bissynthesis or secretion following a
SSSCAl SSoCAL Sjogren's svndmme.fsclerndenna f:ellu ar stimulus, resulting in 2n increase in
o its intracellular or extracellular levels.
autcantigen 1
— CELLULAR. CATION HOMEOSTASIS [101] Genes annotated by the GO term 7 | T
SUMO2 SUMO2 EMT2 supp S mif two 3 G0:0030003. The regulation of the levels,
homolog 2 (5. cerevisiae) transport, and metabolism of cations within 2
. Il or betw cell and its ext 1
USMGS USMGS upregulated during skaletal muscle el or hetwesn 2 Enaiis exeme
h Environment.
growth 5 homolog {mouse)
CAILUN_HUMEUSTASIS [104] Genes annotated by the GU term P B ... 3
ZFP24 no mapping G0:0055080. The requlation of the levels,




Expressed at 6m

Gene/geneset overlap matrix

REGULATION_OF_CYTOKINE_PRODUCTION

NEGATIVE_REGULATION_OF_CELLULAR_METABOLIC_PROCESS

NEGATIVE_REGULATION_OF_METABOLIC_PROCESS

. 2
=3
= =
W (2]
w I E
=2 = Z =
v 2 & g =
E = -3 B II E
A I = = ;
2 o w e 2 3
= 1 2 2 E a
| =] 1 =3 =
2 £ 2 £ 5 =
= 12 1 ]
= = g I
E @» = z |
= = = = 4 =
=] S o 9 m W
(L) o = (=] = = o [w]
[CI - = = 5
overlap matrix by gene and geneset H EH =B = E 2 description
S00D1 s superoxide dismutase 1, soluble (amyotrophic lateral sclerosis 1 (adult))
SMAD4 5 5SMAD, mothers against DPP homoloag 4 (Drosophila)
PRNP = prion protein {p27-30) {Creutzfeldt-Jakob disease, Gerstmann-Stravsler-Scheinker
POUZFL S PQU domain, class 2, transcription factor 1
APP s amyloid beta (44) precursor protein (peptidase nexin-II, Alzheimer disease)
CHRMNASG 5 chaolinergic receptor, nicotinic, alpha 6
IL2RA 5 interleukin 2 receptor, alpha
PTKZ = PTKZ protein tyrosine kinase 2
CCDC105 5 coiled-coil domain containing 105
S55CAL S Sjogren’s syndrome/scleroderma autoantigen 1
RPUSD1 = RMA pzeudouridylate synthase domain containing 1
SUMO2 5 SMT3 suppressor of mif two 3 homolog 2 (S, cerevisiag)
NGB S neuraglobin
UsMGS s upregulated during skeletal muscle growth 5 homolog (mouse)
MCARTE 5 mitachondrial carrier triple repeat &
CHNOT10 = CCR4-MOT transcription complex, subumit 10
AFP 5 alpha-fetoprotein




ABCA7 ABCA7

APOE CLU/ APDE
/N

. AR CHOLESTEROL
f\: METABOLISM METABOLISM
SYNAPTIC \ /
DYSFUNCTION IMMUNE
AND CELL LOAD SYSTEM
MEMBRANE RESPONSE
PROCESSES
PICALM CLU
BIN1 CRI
CD33 @ ABCA7
EPD::E EHDS::‘ New genes and disease pathways in
l EPHA1 Alzheimer’s disease implicated from recent
genome-wide association studies (GWAS).
FAD AB may have a modulatory effect
on these new pathways as indicated by the
T blue arrows.

AMYLOID Kevin Morgan
HYPOTHESIS The three new pathways leading to
Alzheimer’s disease.*
APP PSENL PSEN2 Neuropathology and Applied Neurobiology
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Maternal overweight, obesity,
hypercaloric dysnutrition and/or

diabetes during pregnancy eitc.

/ Pre-and/or postnatal overfeeding

Acquired malprogramiming

of the neuroendocrine regulation h

of food intake, metabolism, and body weight
resulting in permanent obesity disposition

o <

Hyper-‘hypomethylation resulting
in permanently altered activity of promoters
of hypothalamic neurohormones and/or
their receptors (e.g. POMC, MCA4R etc.)

PRIMARY
OBESITY
PREVENTION

-

Overnounshment during critical
periods of hypothalamic development
d accompanied by hyperglycaemia, hyper-
insulinaemia, hyperleptinaemia etc.

y

Altered accessibility and, therefore,
vulnerability of CpG residues within
transcription factor binding sites of
respective hypothalamic gene promoters

Andreas Plagemann et al., Hypothalamic proopiomelanocortin promoter methylation becomes altered by
early overfeeding: an epigenetic model of obesity and the metabolic syndrome. J Physiol 587.20 (2009) pp

4963-4976
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Protective effects of leptin during the suckling period against later obesity may
be associated with changes in promoter methylation of the hypothalamic
pro-opiomelanocortin gene

M. Palou?132, Catalina Picoa132 ¢1 | ) A, McKay33, J. SanchezalaZ, T,
Priego@132, |, C. Mathers23 and A. Palou31a2

Ahstract

Leptin supplementation of neanatal rats during the suckling period protects against being overweight in adulthood
and ameliorates the cantral of food intake. This was associated with chanoges in the expression of hypothalamic
genes imialved in the central action of leptin: pro-opiomelanocortin (Fowrd, leptin receptor (Leod and suppressor
af cytokine signalling (Socs® The purpose of the present study was to determine the methylation status within the
promoter regions of these genes and 1o assess whether the obsernved changes in the expression levels of these
genes could be explained by changes in their methylation status. Male rats were freated daily with an oral
physiological dose of leptin arvehicle during the suckling period. Afterweaning, animals were fed with a
narmal-fat or a high-fat (HF) diet until aged 6 months. DRA was extracted from the hypothalamus and methylation
wyithin the promater regions of the gene panelwas measured by pyroseguencing. Fmare pramater methylation
increased in contral animals fed the HF diet but decreased in leptintreated animals. In addition, there was a weak
negative carrelation betweean DRA methylation and POMC mBERA levels (&= 0-075). There were na changes in
the methylation status of the CpG sites studied swithin the promaoter regions of Legrand Soesd in response o leptin
or HF treatments. This is the first demonstration that leptin treatment during lactation may programime methylation
af an appetite-related gene in the hypothalamus of animals fed HF diets, with possible implications for gene
expression and protection against the development of obesity.

(Received Octoher 07 2010)
(Fevised Januarny 19 201 1)
Accepted Fehruan 02 2011
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Human Amylin

Pramlintide
(?** *Pro-h-amylin)

Trends in Endocrinology and Metabolism Vol.21 No.8



Nucleus
accumbens

Hypothalamus

© Amylin binding sites (as determined by autoradiography)
W Sites directly activated by amylin
@ Sites indirectly activated or modulated by amylin

CCC Amylin activation circuit

Nucleus

Jonathan D. Roth et al.,

Implications of Amylin Receptor
Agonism Integrated Neurohormonal
Mechanisms and Therapeutic
Applications

Arch Neurol. 2009;66(3):306-310.




Impact of Amylin on
Leptin Signaling

Amvylin Administration:
» ncradsad lapln signaling m ARG
= Hastorad leplin signaling in VMH
= Errhanced laptin receptor binding
in ARC, VMH
* Augmented basal leptin activity in
v L AF
J Amylin Deletion:
{b) Leptin sensitivity = Depreazed leplin signaling in

threshold ARC, VMH, NTS
» [acrgasad laplin raceptor mAMNA
in hypothalamus

Future Challenges

MNeurcanatomical:

« Explora the prasance/rola of
mypctnalames amylin recepto sy
v Co-axpression of amylin, leptin
receptors in handoraim anddor
forebrain?

* Raolz of CNS regions bayond
hwpothalamus?

* Functional imaging in humans?

Biochemical Signaling:
* Pathrways beyond pSTAT3?
* Reduced ER strass in
hypothalamus?

Physiological:

* leans of further shifting leptin
“sansitivity” thrashaold?

* Increased leptin transpaort’

* Shared cytoking
factora/zignaling pathways?

James L. Trevaskis et al., Insights into amylin—leptin synergy.
2010, in Endocrinology and Metabolism Vol.21 No.8 kil
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AmJd Pathol, 2011 Jan; 17801 1:140-9. Epub 2010 Dec 23,
Actions of B-amyloid protein on human neurons are expressed through the amylin receptor.
Jhamandas JH, Li £, Westaway D, Yang J, Jassar S, MacTavish D,

Division of Meurology, University of Albetta, Edmonton, Alberta, Canada. jack jhamandasi@ualberta ca

Abstract

Disruption of neurotoxic effects of amyloid B protein (A0 is ane of the majar, but as yet elusive, goals in the treatment of
Alzheimer's disease (D). The amylin receptar, activated by a pancreatic polypeptide isolated from diabetic patients, is a putative
target for the actions of AF in the brain. Here we show that in primary cultures of hurman fetal neurons (HFRS), AC2493, an amylin
receptor antagaonist, hlocks electrophysiological effects of AR, Pharmacological blockade of the amylin receptar or its
down-regulation using siRMA in HFMS confers nedrapratection against aligometric AR-induced caspase-dependent and
caspase-independent apoptotic cell death. Intransgenic mice (TYCRMDE) that overexpress amyloid precursar protein, amylin
receptor is up-regulated in specific brain regions that also demonstrate an elevated amyloid hurden. The expression of AR
actions through the amylin receptar in human neurons and temporospatial interrelationship of AR and the amylin receptar in an
in vivo model of AD together provide a persuasive rationale for this receptor as a novel therapeudtic target in the treatment of AD.

Copyright 42 2011 American Society for Investigative Pathology. Published by Elsevier Inc. Al rights reserved.
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Judith Miklossy et al.,
Beta amyloid and
hyperphosphorylat
ed tau deposits

in the pancreas in
type 2 diabetes.
Neurobiology of
Aging 31 (2010)
1503-1515

A in islet amyloid deposits in type 2 diabetes. (A) Islet amyloid deposits showing positive A immunoreaction with anti-A antibodies 21F12

(A), 2F9AF (B) and 4G8 (C) which recognize different epitopes of the molecule (see Table 1). (D and E) Sections of the pancreas from a diabetic patient
immunostained with rabbit anti-amylin antibody (D, IAPP 1-37, Dr. A. Clark) and with the 4G8 monoclonal anti-A antibody (E) showing their intracellular
localization (arrows). (F) Small group of affected acinar cells showing A immunoreaction demonstrated with the anti-A monoclonal antibody

21F12. (G-I) Pancreas section of a patient with type 2 diabetes doubly immunostained with an anti-amylin monoclonal antibody (GTX 74673, GeneTex,
Inc.) labeled with TRITC-tagged secondary anti-mouse antibody (which gives a red fluorescence for amylin) (G) and with a polyclonal antibody to the C
terminus of A 40) (Dr. H. Mori) which was labeled with a FITC-tagged anti-rabbit secondary antibody shows a green fluorescence. The orange color of the
merged image shows the co-localization of amylin and A in islet amyloid deposits. Bars: (A and C) 250m, (B) 70m, (D and E) 50m, (F) 200m,

(G-1) 120m.
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Figura 1. El tratamiento con leptina, y con ¢l efecto combinado de leptina y amilina,
aumenta significativamente los niveles de pGSK-p (Ser 9). (A) Extracto de tejido
hipocampal de ratones C57BL/6J tratados con 1mg/Kg de leptina, S0ug/Kg de amilina y
25,6 mg/kg de Kainato, 24h. Se cargaron 30pug de proteina. (B) La densiometria muestra
como la leptina y la amilina revierten los efectos de la exposicion a kainato.




Sara Merlo et al.,
Alzheimer’s disease: brain expression of a metabolic disorder?.
2010. Trends in Endocrinology and Metabolism Vol.21 No.9
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Espiral
Como el clavel sobre su vara,
como el clavel, es el cohete:
es un clavel que se dispara.
Como el cohete el torbellino:
sube hasta el cielo y desgrana
canto de pajaro en un pino.
Como el clavel y como el viento
el caracol es un cohete:
petrificado movimiento.
Y la espiral en cada cosa
su vibracion difunde en giros:
el movimiento no reposa.
El caracol ayer fue ola,
mafana luz y viento, son,
eco del eco, caracola.

Octavio Paz
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