
EXPRESSION OF TIGHT JUNCTION 
PROTEINS IN DEMENTIA BRAINS

Bogdan O. Popescu, MD, PhD
Department of Neurology, University Hospital, 

Bucharest, Romania
‘Victor Babes’ National Institute of Pathology, 

Bucharest, Romania



Why should we consider BBB?

• two ways diffusion barrier

• essential for the normal 
function of the nervous 
system

• peculiar endothelial cells 
and tight junctions

• low vesicular transport 
(transcytosis)

• O2, CO2 – gradient 
diffusion

• aa, glucose – transporters

• larger – endocytosis 
(receptor) Ballabh et al, Neurobiol Dis, 2004



Popescu et al, J Neurol Sci, 2009



Ab and BBB
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LRP-1 = low density lypoprotein receptor-related protein

RAGE = receptor for advanced glycation end-products

Drawing following the concept of 

Deane et al., Nature Med, 2003
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Pathophysiological Processes Leading to AD
Possible Targets for Therapy
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Present view of  vascular dementia and 

Alzheimer’s disease

Vascular
dementia

AD associated with CVD

 Cerebrovascular disease should not lead directly to diagnosis of vascular 
dementia

 Vascular dementia without typical AD pathology is a rare condition
 Many patients with vascular risk factors or cerebrovascular disease have 

typical AD clinical evolution
 This overlap represents in fact AD with CVD

Alzheimer’s
disease



An even broader dementia spectrum
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Bogdan O. Popescu, 2006
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But how is BBB doing?



• Evaluated by CSF/plasma albumin ratio in 157 AD patients

• Patients with CT/MRI evidence of vascular disease excluded 

• Lab ref value < 9.2 (no age-matched controls)



BBB leakage in AD

Algotsson & Winblad, 2007



BBB leakage in AD

Non-dependence on age!





Clifford et al, 2007





BBB permeability with age



BBB permeability with dementia: AD
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BBB permeability with dementia: 
MD and VaD



BBB permeability : AD vs VaD



A fast look at the TJPs
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Occludin expression in ctr and dem
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Romanitan et al, 2007













Conclusions

• TJP are expressed not only in endothelial cells, 
but in neurons, astrocytes and 
oligodendrocytes as well

• TJP expression is increased in AD and VaD 
brains

• There is a specific profile of TJP expression in 
controls, AD and VaD

• TJP might have a function in defense against 
cellular stress
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