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1. Alzheimer�s disease: a major puzzle to Medicine
2. The multidisciplinary approach to AD
3. Major hypotheses in AD
4. Tau as a common final pathway in AD pathogenesis
5. AD  as an autotoxic disease
6. The damage signals hypothesis of AD
7. Cytokines and signaling pathways in AD
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�The neuroimmunmodulation hypothesis of Alzheimer«s disease (AD)°



2/3 of dementia patients live in
developing and

underdeveloped countries

Ferri et al., 2005
Kalaria et al., 2008

Why is AD a Public Health Problem?

Increasing Prevalence



Alzheimer·s Disease is a major Puzzle to
Public Health, Medicine and Society.

Age distribution of the Chilean
population

Prevalence of AD among Chilean
population

Chile: over 175,000 people with AD (INE National Census 2002; Quiroga, 1995)

(Ferri et al., 2005)
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MAIN CHALLENGES IN AD
RESEARCH

PREVENTION, DIAGNOSIS AND TREATMENT



Our Laboratory tackles AD with a multidisciplinary approach

Diagnosis

Alzheimer·s Disease (AD)
Late Life Depression

(LLD)

Treatment

Biomarkers
Product: Diagnostic

Tool for AD and LLD
conversion into AD

Anti-ADMolecules
Product: Drugs for

Innovative treatment

Neuropsychology
Product:

Cognitive Activity
Software

Neuroimaging
Product: Novel
Tecnology for

NFTSIn AD

THE LABORATORY OF CELLULAR & MOLECULAR NEUROSCIENCES
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NEUROFIBRILLARY TANGLES: MAJOR PATHOGNOMONIC
LESION IN ALZHEIMERŚ DISEASE (AD)

A B

C D

ControlAlzheimer
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The ”amyloid cascade»
hypothesis

… Reproduced from: Cummings, J (2004)
NEJM 351:56-67
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Conceptualized as resulting from
the generation of the beta-
amyloid (A/) peptide from the
amyloid precursor protein (APP),
through multiple secondary steps,
to cell death. It was the
foundation for most (but not all)
emerging options for the
treatment of Alzheimer’s
disease.



9Maccioni RB et al, Arch Med Res, 2001Amyloid precursor protein (APP)
generating A¨

AMYLOIDOGENIC PROCESSING OF APP
To form A¨ 1-40 y A¨ 1-42*

Seniles (PS)
Agregaci˚n de p¸ptido s A¨

Senile Plaques Formation

BACE Y-Secretasa
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A(1-42) OLIGOMERS (ADDLŚ)

Glialactivation

OxidativeStressstress

Hyperphosphorylationoftau

Increaseofstresskinases

Decreaseofsurvivalprotein

•Insulin-likegrowthfactor-1 receptor
•Erythropoietin
•Estrogen
•Interleukin-3 (Zambrano et al.)

Thesefactorsinduce
an increasein
survivalproteins

Thesefactors
protectagainst-
amyloid-induced
neurotoxicity
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Oxidative damage hypothesis of
Perry and Smith

ControlAlzheimer

Lipid Peroxidation/Protein Adduction
(4-HNE)

Protein Oxidation
(Free Carbonyl Groups)

Nucleic Acids
(8-OH-Guanosine)

Alzheimer

Alzheimer

Control

Control

Alzheimer Control

Glycoxidation
(Carboxymethyllysine)



12

Fetall

A
du

lt

Exon 2

Exon 3

Exon 10

2- 3- 10-

2+ 3- 10-

2+ 3+ 10-

2- 3- 10++

2+ 3- 10+

2+ 3+ 10+

(Adapted from Brandt and Eidenmuller, 1998)

There are six isoforms of human
tau produced by alternative

splicing of a single gene

hTau Gene
Chr. 17q21

Tau Isoforms

45-65 kD (352-441)



13(Maccioni et al, 2001, Guillozet et al, 2003)

IN THE CONTEXT OF AD PATHOGENESIS


