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Una lección de Claude Bernard (León Lhermitte, 1889) 



Es la tendencia de los organismos vivos y otros sistemas a adaptarse a las 
nuevas condiciones y a mantener el equilibrio a pesar de los cambios.







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

Ingalls AM, Dickie MM, Snell GD (December 1950).
"Obese, a new mutation in the house mouse". 
J. Hered. 41 (12): 317–8. 

Jackson Laboratory



The Adipocyte as an Endocrine Cell. 
Jeffrey S. Flier. Obesity Wars: 
Molecular Progress. Cell, Vol. 116, 
337–350, January 23, 2004.



Targets of leptin action in the brain. 
(A) Illustration 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 (estómago, 
intestino delgado, y páncreas) y grasa (tejido adiposo) 
que afectan a las sensaciones del hambre y la 
saciedad que se ejercen a través de las vías 
neuroendocrino hipotálamo. La grelina desde el 
estómago, la leptina del tejido adiposo, la insulina del 
páncreas, y péptido tirosina tirosina (PYY) del intestino 
delgado se unen a los receptores sobre las neuronas 
orexigénicos y / o anorexígenos en el núcleo arqueado 
(ARC) de el hipotálamo. 



Únicamente saciedad??



HIPÓTESIS:

Las enfermedades neurodegenerativas
pueden constituir la manifestación

neurológica de una disfunción sistémica
relacionada con la regulación del 

metabolismo energético. 

En ese contexto, moléculas como la 
leptina y la insulina tendrían un papel

significativo.



"No deben preocuparnos las arrugas del rostro sino las del cerebro. 
Estas no las refleja el espejo, pero las perciben nuestros amigos..." 
Santiago Ramón y Cajal (El Mundo Visto a los Ochenta Años)

"En el cerebro, todo puede morir, pero ninguna célula se regenera".



Snyder JS, Soumier A, Brewer 
M, Pickel J, Cameron HA.
Adult hippocampal 
neurogenesis buffers stress 
responses and depressive 
behaviour. Nature. 2011 Aug 
3;476(7361):458-61. doi: 
10.1038/nature10287.



...."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 está uno a 
tiempo de inventarse nuevas 
aficiones"



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



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



Giuseppe Fortunino Francesco Verdi
(La Roncole, Busseto, 10 de octubre de 1813 – Milán, 27 de enero

de 1901)

Ictus cerebral







Figura 5. Mecanismo de señalización del receptor de leptina. La activación del Ob-Rb por leptina 
incrementa la actividad de las quinasas JAK2 que fosforilan diversos sustratos intracelulares como 
Y985 y Y1138 (pertenecientes a Ob-Rb) y a Y705 (perteneciente a STAT3). Adaptado de Bjørbaek y 
Kahn, 2004.



SIRTUÍNA 1
NAD-dependent class Histone deacetylase III family



Braz. J. Plant Physiol., 18(1):23-36, 2006







“Eat less, age well,remember 
well...”

Eat less= caloric restriction (CR)















Manel Esteller. Nature Reviews Genetics 8, 286-298 (April 2007)



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

Muestras humanas post‐mortem de pacientes con EP

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, Jordán J, Ferrer I, 
Pallàs M.  Cell Mol Life Sci. 2010
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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: García Segura, 2002. 





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),



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



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









THE USUAL SUSPECTS:
Aggregates of misfolded proteins are implicated in various neurodegenerative diseases: 
A. Intracellular neurofibrillary tangles and extracellular amyloid plaque in Alzheimer disease;
B. the PrPSc aggregates in prion diseases; 
C. intranuclear inclusions in Kennedy disease; 
D. Tau inclusions in Pick disease; 
E. Lewy Bodies in Parkinson disease; 
F. 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.)



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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RATONES 
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APP/PS1
MODELO DE ALZHEIMER





Malla de interacciones human grid (Alzheimer genes) 



Genes “neuron associated”
Functional Annotation Chart Help and Manual Current Gene List: 

List_1 Current Background: Mus musculus 68 DAVID IDs
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New genes and disease pathways in 
Alzheimer’s disease implicated from recent 
genome-wide association studies (GWAS). 
Aβ may have a modulatory effect
on these new pathways as indicated by the 
blue arrows.

Kevin Morgan
The three new pathways leading to 
Alzheimer’s disease.*
Neuropathology and Applied Neurobiology







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



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





SÍNDROME METABÓLICO

DIABETES II

RESISTENCIA INSULINA
RESISTENCIA LEPTINA
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The adipoinsular axis. 



Trends in Endocrinology and Metabolism Vol.21 No.8



Jonathan D. Roth et al., 
Implications of Amylin Receptor  
Agonism Integrated Neurohormonal 
Mechanisms and Therapeutic 
Applications 
Arch Neurol. 2009;66(3):306-310.



James L. Trevaskis et al., Insights into amylin–leptin synergy. 
2010, in Endocrinology and Metabolism Vol.21 No.8



Trends in Endocrinology and 
Metabolism Vol.21 No.8

James L. Trevaskis et al., Insights 
into amylin–leptin synergy. 2010, in 
Endocrinology and Metabolism Vol.21 
No.8



The Journal of 
Neuroscience, June 16, 2004 
• 24(24):5579 –5584 • 5579



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–I) 120m.

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





Sara Merlo et al., 
Alzheimer’s disease: brain expression of a metabolic disorder?. 
2010. Trends in Endocrinology and Metabolism Vol.21 No.9



INSULINA?¿
LEPTINA ?¿
AMILINA?¿



APOPTOSIS CÁNCER

FACTORES  
EPIGENÉTICOS
DIETANEURO-

DEGENERACIÓN

SENESCÉNCIA

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 pájaro en un pino.
Como el clavel y como el viento 
el caracol es un cohete: 
petrificado movimiento.
Y la espiral en cada cosa 
su vibración difunde en giros: 
el movimiento no reposa.
El caracol ayer fue ola, 
mañana luz y viento, son, 
eco del eco, caracola.

Octavio Paz
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