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~ 3000 staff  

Almost 75% are scientists.  

Headquarters in Brussels.  

Research facilities located in  
5 Member States.  

As the science and knowledge 
service of the Commission our 
mission  is to support EU 
policies with independent 
evidence throughout the whole 
policy cycle.  

The Joint Research Centre (JRC)  

 

 



Directive 2010/63/EU on the protection  of 
animals  used  for scientific  purposes  

 
üStimulate  development  

üCoordinate  validation  

üProvide  information   

üPromote  dialogue  

 

 



Human health  
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welfare 
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innovation  



Alzheimer's disease research  

Some facts:  

ü AD: 50 -75 % of all dementia cases  
 
ü affects 10.5 million people, 177 billion euros/year (World Alzheimer's report 2016)  

 
ü In the last 10 years Ÿ no new drugs  

 
ü Existing drugs only stabilize symptoms temporarily, do not slow disease  

 
ü 244 drugs in 413 trials (2002 -2012) Ÿ failure rat e 99.6% !  

   (Alzheimers  Res Ther  2014 6, 37)  

 
 

 



http://cdn.theatlantic.com/static/mt/assets/food/academiapharma_615.jpg 

99.6% 
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Time to question 
some hypotheses: 

 

correlation vs 
adaptation vs 
causation?  





A: estimated relative amounts 
of unsuccessful investment 
based on 37 of the 59 drugs 
that have been ŘƛǎŎƻƴǘƛƴǳŜŘΧ  

B: current investment in 
different mechanisms 
based on 61 of the 88 drugs in 
ongoing clinical trials 
 
Ą little or no investment in 
some promising novel 
mechanisms (e.g. targeting 
endocytosis or autophagy) 

Nat Rev Drug Discov. 2017 Dec;16(12):819.  

Need to reconsider strategies in 
ŘǊǳƎ ŘŜǾŜƭƻǇƳŜƴǘΧ 



Volume123, Issue1 Spring 2018 Pages 3-58 

https://onlinelibrary.wiley.com/toc/14678594/2018/123/1
https://onlinelibrary.wiley.com/toc/14678594/2018/123/1




Nature. 2017 Jul 12;547(7662):153-155.  



 

Are we looking at the right models? 

 

 

Mellor B. Nature 2008  



Animal models of AD  

ÇAD research Ÿ animal models ( Tg   & inbred mice) Ÿ to recapitulate 
genetic & pathological traits of human AD  

 

ÇTg  animals:  

 

VAȁ formation 

Vneuritic  plaques  

VNFTs  

VGliosis  

VSynaptic alterations  

VSome signs of cognitive impairment  

 



Tg  animals :  
 

NO clinico - pathological 
complexity of AD  
 
Translational research failure  
 
Generate false negative data Ÿ 

exclusion of potentially effective 
compounds from clinical studies  

Animal models of AD  



 

 
( ALTEX. 2014;31(3):279 - 302.)  

 

Animal models of AD  



<5%  

>95%  



Animal models of AD  

SAMP8 & SAMP8 - APP/PS1 models (senescence - accelerated)  

   Ą to investigate late - onset AD  

 

However :  

× genes responsible for senescence and observed pathologic traits are 
largely  unknown  

( http://www.alzforum.org/research - models/senescence - accelerated - mouse - samp8 )  

Å   

× no studies have reported on the efficacy of current available AD 
drugs in SAMP8 mice  

(Ageing Res Rev, 2014. 13: p. 13 - 37)  

 

× pathological granules found in the hippocampus do not seem   to 
contain either Aȁ peptides or tau, but rather a glycosidic  neo -
epitope (IgM)      

(Age ( Dordr ), 2014. 36(1): p. 151 - 65.)  
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Fig. 4: Immunohistochemical staining of the brain sections from SAMP8 mice with Tau5A antibody. a Secondary antibody against 
IgG. b Secondary antibody against IgM. c Merging of a and b. Yellow corresponds to colocalisation of both stainings. Scale bar 
100 ˃Ƴ 

(Age (Dordr), 2014. 36(1): p. 151-65.) 



Ÿ bias in the peer - review process ?  

http:// projectreporter.nih.gov/reporter.cfm  

Funding for AD research  

http://projectreporter.nih.gov/reporter.cfm
http://projectreporter.nih.gov/reporter.cfm


Animal models have provided some partial insights 
into the cellular & molecular mechanisms of brain 

amyloidosis or tauopathy , 
 

but they are not  suitable to develop drugs and predict 
their effects in AD patientsé 



A new roadmap  
for AD research ?  



Need to reconsider 
etiopathology  of AD  

 
V Advancing age 

V Diet 
V Low levels of physical activity 
V Reduced cognitive stimulation 
V Low socioeconomic status 
V Low educational attainment 

V Poor sleep quality 
V Air pollution 
V Smoking 

V Intake of metals, pesticides & insecticides  
V Metabolic-related dysfunctions  
V Cardiovascular-related dysfunctions 

 
These have strong relevance for late-onset AD  

(> 95% total AD cases) 



Reduction of cardiovascular risk factors Ҧ ǊŜŘǳŎŜŘ Ǌƛǎƪ ƻŦ !5 

(Lancet Neurol. 2015 Aug 20. pii : S1474 - 4422(15)00092 - 7 .)  



reductionist  holistic  





How can we tackle these issues? 

New 
priorities  



Can we learn from the transition in toxicology?  
The need to improve human relevance  



Can we apply the same transition 
also in AD research? 



The óadverse outcome pathwayô (AOP) concept  

in AD research  

ü What signaling pathways get perturbed at the onset of AD?  

ü Can we link environmental & genetic causes with whole - person 
outcomes, via multiscale AOPs ? 

(Langley GR. Drug Discov Today. 2014 Aug;19(8):1114-24.)  
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What are the tools & models available to 
cover the different levels of biological 

complexity ? 



Observational, 
epidemiological, 
intervention studies on 
humans (e.g., Phase 0, 
microdosing) 
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