
Contributions of translational
behavioral neuroscience

to the
advanced diagnostic and

therapeutic approaches
towards dementia



Old age is the zenith of life ,

a time for rest , reflection , 

wisdom and truth

Goethe



But...

Goethe and Bergman

are not always right



A complex pattern

Germany, 1907

• female, 51 years old

• cognitive impairment

• amnesia

• aphasia

• apraxia

• dementia

• paranoid illusions

• violent behavior

• postmortem brain pathology

– neuritic deposits

– neurofibrillar tangles
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Lydia Giménez-Llort, 2014



The Umbrella effect
Lydia Giménez-Llort, 2014



The Umbrella effect
Lydia Giménez-Llort, 2014



The other patient
A complex clinical history

Dementia

1. STM & LTM

2. Abstract thinking

3. Judgement

4. High cognitive functions

BPSD Behavioral and Psychological sympthoms of dementia
Agitation, aggressive, psychosis, anxiety
5-15% AD + major depression
20-40% AD + illusions and hallucinasions
Sundawning behavior



Pathways away from

Genetic
Environmental

Production BA Synaptic disfunction

Oxidative Stress
disregulation Ca++

Impaired
Plasticity and
Neurogenesis

Formation NFT
and apoptosis

Pathways towards to

REDUCTION of RISK

Cognitive Stimulation
Exercise
Caloric restriction
Immunization BA
BACE i g-secretases Inhibitors
Fatty acids modulators (cholesterol)

TREATMENT

Immunization BA
Quelants Cu+ i Fe++

BACE i g-secretases inhibitors
Antioxidants and B vit
Antiinflammatory agents
Neurotrophic factors
Fatty acids modulators (cholesterol)
Cholinergic enhancers
Antidepressants

Mattson, Nature 2004



The complexity
of  the therapeutical strategies

The unique

The best

The exclusive one

Cognition & Memory
Cholinergic deficits

Behavioral Alterations
Neurotransmitters

Neuroprotection & Regeneration
Glutamate antagonists

Genetic Strategies
     Growth Factors
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 Screening and validation of the model

 Multidimensional: focus BPSD and DLA



Behavioral Neuroscience
 Validation (Guideliness)

 Screening and validation of the model

 Multidimensional: focus BPSD and DLA

 Translational, Longitudinal

 Gender dependent

 Life events +  Life style  (Non-Pharmacological)

 External intervention (Pharmacol, Molecular, other)

 Prevention +  Therapeutics

Ademuz, 1968
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Senescence Accelerated Mice

Premature Aging Mice

Administration of Beta-amyloid
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KO

tau PS1
APP
tau



Oddo et al.

Triple-transgenic of Alzheimer’s disease
with plaques and tangles: Intracellular AB
and synaptic dysfunction.

Neuron 2003; 39: 409-421

3xTgAD

PSD M164V

APP Swe

tau P301L

3xTgAD BA PHF Gliosi

Def.LTP Def.L&MDef.a7nAChRDef.fEPSP
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PS1M146V, APPSwe and tauP301L transgenes



BPSDBPSD--likelike changeschanges
2.5 2.5 monthmonth oldold 3xTgAD3xTgAD micemice
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ChangesChanges BPSDBPSD--likelike in in 
6 6 monthmonth oldold 3xTgAD3xTgAD micemice

PlusPlus --mazemaze

BoissierBoissier ’’ss
holehole--boardboard

BlackBlack --whitewhite boxboxOpenOpen--fieldfield



AlterationsAlterations BPSDBPSD--likelike
12 12 monthmonth oldold 3xTgAD3xTgAD micemice

Corner Corner testtest

BoissierBoissier ’’ss
holehole --boardboard

DarkDark--lightlight boxboxOpenOpen--fieldfield



ChangesChanges andand deficitsdeficits
ExplorationExploration andand SpontaneousSpontaneous ActivityActivity

ActimeterActimeter cagescages
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LearningLearning andand MemoryMemory DeficitsDeficits

2.5 2.5 monthmonth oldold 6 6 monthmonth oldold
MorrisMorris WaterWater MazeMaze



LearningLearning andand MemoryMemory deficitsdeficits

12 12 monthmonth oldold
MorrisMorris WaterWater MazeMaze

















Behavioral Neuroscience

 Validation (Guideliness)

 Screening and validation of the model

   Neuroimmunosenescence

  White Paper for the Use of Atypical

      Antypsichotics in AD patients

  Metabolic syndrom



Behavioral Neuroscience

 Validation (Guideliness)

 Screening and validation of the model

Life events +  Life style  (Non-Pharm)

Ethogram + Social behavior

Soledad

Permanent Family Structure

Carmen



Behavioral Neuroscience

 Validation (Guideliness)

 Screening and validation of the model

Life events +  Life style  (Non-Pharm)

Early postnatal and Late Handling

Environmental Enrichment

Exercice_ Forced (Treadmill)

Exercice_Voluntary (Wheel)



Behavioral Neuroscience

 Validation (Guideliness)

 Screening and validation of the model

Life events +  Life style  (Non-Pharm)

External actions (Pharmacol, Molecular)
 Huprine X, Huperzina A, Dine 3

 Memantine + Mynocycline

 New Marine drugs

 5HT4

 sc-Fv-h3D6









Crosstalk between 
Behavior and Immune System in AD
Giménez-Llort et al., Current Pharmaceutical Design, 2014









single-chain variable fragment scFv-h3D6,
which has been shown to be capable of avoiding the in
vitro toxicity induced by the A  peptide in
neuroblastoma cell-cultures by withdrawing A
oligomers from the amyloid pathway

Villegas, UAB

ScFv-h3D6 IMPROVES
COGNITION AND MODIFIES THE
A -PEPTIDE AGGREGATION
PATHWAY
IN 3xTg-AD MOUSE MODEL OF
ALZHEIMER’S DISEASE
Giménez-Llort et al., mAbs 5:5, 1-13, 2013



HandlingHandling (PND1(PND1--PND21)PND21)

EnrichmentEnrichment (PND21(PND21--6m)6m)

StrategiesStrategies

PreventivePreventive
ControlControl
HandlingHandling
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ControlControl
EEEE

1 2 3 4 5 6 7 8 9 1011 12 15

1 2 3 4 5 6 7 8 9 1011 12 15

N

E O

Learning and Memory deficitsLearning and Memory deficits

Morris WaterMorris Water --mazemaze
((trials of trials of 60 60 secondsseconds , , 

spacedspaced 15 15 minmin apartapart ))

Biological bases of environmental stimulation in NDD

























3xTgAD

EME2006-140267
EME2006/13-140335
SAF2006-13642
La Marató Tv3 162930
MEMOSAD EU
SGRAF042271
FIS ISC3 PI10/00561

Frank M. LaFerla, UCI



Ademuz, 1968


