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An umbrella term which describes a serious deterioration in mental 
functions, such as memory, language, orientation and judgement.  

There are many different types of dementia 

 Alzheimer’s disease 

 Vascular dementia 

 Dementia with Lewy bodies 

 Frontotemporal dementia 

 Creutzfeldt-Jakob Disease 

 

 

Other neurodegenerative diseases 

 Parkinson’s disease 

 Huntington’s disease 

 Motor neuron disease (amyotrophic lateral sclerosis) 

Dementia 



• >800,000 people currently live with dementia 

• This number set to double in next 30 years  

• 25 million people know a friend or family member with dementia 

• Dementia costs the UK economy £23 billion each year (mainly social 

care costs & unpaid carers 

• Highest rates of dementia in the North West (DoH) 

• Dementia is the most feared condition amongst those over 50 

Incidence of dementia 

increases with age 

Dementia in the UK 

Queen’s 100th birthday telegrams:  

1917 – 24 (King George V)  

1952 – 255 

2011 – 9,736 
(www.royal.gov.uk) 

Number of people with dementia in minority 

ethnic groups could rise seven fold by 2051 

and yet awareness and support is lacking 

http://www.alzheimers.org.uk/site/scripts/ne

ws_article.php?newsID=1659  

http://www.alzheimers.org.uk/site/scripts/news_article.php?newsID=1659
http://www.alzheimers.org.uk/site/scripts/news_article.php?newsID=1659
http://www.alzheimers.org.uk/site/scripts/news_article.php?newsID=1659


Alzheimer’s disease is a global problem 

“Dementia poses the most significant health and social crisis of the 

century as its global financial burden continues to escalate.” 

The World Alzheimer Report (Sept 2010) 



Risk factors: 

• Alzheimer’s in the family 

• Old age 

• Poor vascular health 

• Trauma to the head 

• Insulin resistance/diabetes 

• Obesity 

 

 

What causes Alzheimer’s? 

Late onset (sporadic)  

(after age 65) 

Early onset  (familial) 

(before age 65) 

“What’s good for the heart is good for the brain” 



Cholinesterase inhibitors 

Aricept (donepezil) 

Exelon (rivastigmine) 

Reminyl (galantamine) 

 

NMDA receptor antagonist 

Ebixa (memantime) 

 

 

 

 Do not cure or halt the disease 

 Temporarily relieve some of the symptoms 

 

 

Need disease modifying drugs 

Current drugs for Alzheimer’s disease 
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In the last 10 years no new drugs to treat Alzheimer’s have come through 

clinical trials 

 

It takes >10 years and $2billion to bring a new drug into clinical use. 

 

Are the experimental models appropriate? 

Are the clinical trials poorly designed? 

Do we need to target multiple sites? 

 

Current status of anti-Alzheimer’s drugs 



What happens in the brain in Alzheimer’s disease? 

• The part of the brain dealing with memory  

(hippocampus) usually affected first 

 

• Reduced brain volume and metabolism 

 

• Symptoms caused by connections between  

nerve cells degenerating and nerve cells dying.  

 

Healthy 

Alzheimer’s  

 what initiates this process? 

 how can we stop it? 



Alois Alzheimer (1864-1915) 

published account of 51 year old  

female 

 

Auguste Deter 

- suffered from strong feelings of  

jealousy towards husband, a banker 

- increased memory impairment 

- disorientation 

- hallucinations 

- loud & aggressive behaviour 

- 4½ years later died 

First account of Alzheimer’s - 1907 

Tangles       Plaques 



Alzheimer’s disease – central role of amyloid (Ab) and tau 

? 

? 

? 

Amyloid 

plaque 

Neurofibrillary tangles 



Imaging amyloid plaques and tau tangles in the human brain 

Positron emission tomography (PET) 
Pittsburgh 

compound B (PIB) 

binds to amyloid 

plaques 

PBB3 binds to 

tau tangles 

Maruyama et al. (2013) 

Neuron 79, 1094-1108 

Amyloid plaques appear >15 years before clinical symptoms 

http://www.nejm.org/doi/full/10.1056/NEJMoa1202753 

http://www.nejm.org/doi/full/10.1056/NEJMoa1202753


In Alzheimer’s disease there is a build up of amyloid in the brain 

amyloid 

Amyloid 

precursor 

protein 

(APP) 

 

 

Amyloid or senile plaque 

Nerve cell membrane 

What regulates this process? 

 

Can we inhibit the build up of amyloid? 

b-secretase 

g-secretase 



Genes that influence Alzheimer’s disease 

- Some 22 new genes recently found by genome-wide association 

studies (GWAS) 



 

GWAS – Genome wide 

association studies 

Require samples from 

thousands of individuals and 

involve 100s of researchers 



Amyloid sticks to specific proteins on the surface of nerve 

cells and causes damage 

Causes toxicity 

inside nerve cell 

Nerve cell membrane 

amyloid 

What receptors/signalling 

proteins are involved? 

 

Can we disrupt these 

interactions? 



Amyloid binds to prion protein (PrPC) on the surface of neurons 

Rat hippocampal 

neurons 

Rushworth et al. (2013) J Biol Chem 288, 8935 



EGCG and resveratrol reduce the binding of amyloid to neurons 

Rushworth et al. (2013) J. Biol. Chem. 288, 8935 

EGCG  

[(-)-epigallocatechin 

gallate] 

Resveratrol 



Prion protein is reduced in human brain  

and inversely correlates with amount of amyloid  

n = 24 

Whitehouse et al. (2013) PLoS ONE 8: e59554 



Europe 

North America & 
Caribbean 

South America 

Africa 

Middle East & 
North Africa 

South East Asia 

Western Pacific 

Diabetes and Alzheimer’s disease: a link? 

Death of pancreatic β-cells coupled with 
amylin fibril formation 

Amylin present in brain with amyloid-β 

Amylin and amyloid-β have similar 
properties 

Small drug that blocks the toxic effects of 
both amylin and amyloid-β 

Potential treatment for diabetes and 
Alzheimer’s? 

  

  

  

  
Jackson et al. 2013 

Ben Allsop, Garth Cooper, Richard Unwin 

Amyloid Amyloid + drug 



Exosomes: targeting the spread of Alzheimer’s disease 

 Exosomes (membrane carriers) transfer tau from neuron to neuron  

 Can we intervene in this process to prevent the development of disease? 

Kate Kellett 

Recipient 

cells 

Donor 

cell 

Exosome Amyloid 
Tau 

Lipids 

Enzyme 

Proteins 



Molecules Cells Animal models Humans 

• Genes 

• Proteins 

• Lipids 

• Immortalised human cells 

• Rodent neurons 

• Wild type rats 

• Transgenic mice 

• Transgenic rats 

• Brain tissue 

• CSF/plasma 

• Brain imaging 

Our multi-experimental approach to tackle Alzheimer’s disease 

induced pluripotent 

stem cells (iPSCs) 



Stem cells 

- Undifferentiated cells that can 

differentiate into specialized 

cells and divide to produce 

more stem cells  

 

• Embryonic stem cells 

• Adult stem cells 

 

 

Induced pluripotent stem 

cells (iPSCs) 

- adult cells (e.g. epithelial 

cells) can be reprogrammed to 

give rise to pluripotent 

capabilities 

//upload.wikimedia.org/wikipedia/commons/3/3c/Stem_cells_diagram.png


“Dementia-in-a-dish” 

Skin biopsy 

Fibroblasts 

 
Reprogamming 

 

 

 

Induced pluripotent 

stem cells 

 
Differentiation 

 

 

Purified neurons 

Israel et al. (2012) Nature 482, 216 

Hartfield et al. (2012) Biochem. Soc. Trans. 40, 1152 

Response of neurons from an 

Alzheimer’s disease individual & 

from a healthy individual to the 

neurotoxin quinolinic acid (Chris 

Ward) 

Healthy  

control 

Person with  

dementia 

Kate Kellett, Alys Jones 



“to achieve a step-change in UK dementia research capacity through 

establishing national networks of existing and emerging centres of 

excellence in imaging (PET/MR), informatics and cell biology” 

Molecular 
imaging 
network 

Informatics 
network 

Stem cell 
network 

Dementias Platform UK 

Disease stratification 

Biomarker discovery 

Drug discovery 



Dementia@Manchester network 

Dementia@Manchester aims to: 

 

 contribute significantly to understanding neurodegenerative mechanisms; 

 

 identify potential treatments for, and evidence for prevention of, dementia; 

 

 discover and inform on how to live well with dementia at an individual, 

family and society level. 

http://www.dementia.manchester.ac.uk/  

Professor Nigel Hooper, Director of Dementia Research 

http://www.dementia.manchester.ac.uk/


Dementia@Manchester 

- bringing forward real benefits to people living with dementia 
 



Sperling et al. (2011) Alz. & Dem. 7, 280-292 

Sperling et al. (2011) ScienceTranslationalMedicine 3, 1-5 

When is the ideal time to intervene in Alzheimer’s disease? 

Clinical 

trials 

Urgent need: 

1) to understand early molecular and cellular changes to provide early therapeutic 

targets 

2) for an easily accessible (e.g. blood) biomarker or panel of biomarkers that 

accurately indicate status of disease and follow disease progression 



Research funding on dementia 

1. Creating dementia-friendly communities 

2. Driving improvements in health & care 

3. Better research 



http://www.brainsfordementiaresearch.org.uk/ 

https://www.joindementiaresearch.nihr.ac.uk/ 

How you can get involved in dementia research 

http://brainsfordementiaresearch.co.uk/
https://www.joindementiaresearch.nihr.ac.uk/


• Education & occupation 

• Use it or lose it 

• Regular exercise (e.g. ballroom 

dancing, walking) 

• Social networks 

• Not smoking 

• Not drinking to excess 

• Keep blood pressure & 

cholesterol in check 

• Balanced diet (Mediterranean-

style diet, anti-oxidants - 

curcumin, blueberries, cocoa, 

red wine, oily fish) 

 

 

 

 

Possible protective factors for Alzheimer’s disease 
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