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No efficient cure for any 
neurological/psychiatric disorder





Complex, multifactorial diseases = 
interdisciplinary creative high risk, high gain 

actions

https://brain.umfst.ro





BRAIN: Neurology, Neurorehabilitation, 
Neurosurgery, Psychiatry meet 

Genetics, Mathematics, Physics, Computer 
science, Engineering

Romania also needs new 
recognized independent specialities: Neuropathology, 
Palliative Care 
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Tracers in the CSF: entry into the brain and drainage out of 
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• Cerebrospinal fluid 
(CSF) in subarachnoid 
space

– Convective 
influx/glymphatic
flow

• Interstitial fluid (ISF) in 
brain parenchyma

– Intramural 
periarterial
drainage (IPAD)

• Cerebral amyloid 
angiopathy (CAA)

– Mirrors IPAD 
pathway



Snorradottir AO et al, Brain Research 2013

HUMAN CAA
Aβ
surrounding 
smooth 
muscle cells

Hawkes et al, Brain Pathology 2015

Cystatin C



The Kirkstall Quasi Vivo System: an invitro
model for IPAD



Fibronectin immunostaining

ApoE2 ApoE3 ApoE4

When cells are grown to 
confluence (all at the same cell 
density but different times) the 

amount of fibronectin
expressed by the ApoE4 

astrocytes is significantly higher 
than astrocytes expressing 

ApoE2 or E3





CAA=failure of perivascular drainage of Aβ
Carare R, 2008, 2013, Neuropathology and Applied Neurobiology

Collagen IV

Aβ

Smooth muscle 
actin

Carare et al, Neuropath Appl Neurobiol, 2008

Laminin

Colocalisation

Jayakody N, Johnston D, 2013
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Capillary Artery

Tunica media

Smooth muscle cells

Endothelium

Perivascular macrophage

Weller RO et al Brain Pathology 2008 

Aβ

Basement membranes
not involved in transport

CAA: failure of elimination of Aβ along the walls of arteries & capillaries





Therapeutic targets for IPAD
1) Chaperone molecules for transport of proteins along basement membranes: ApoJ

2) Improving the motive force for IPAD by acting upon the smooth muscle cells

Acting upon the 1) adrenergic and cholinergic receptors present on the vascular smooth 
muscle cells; 2) mitochondria (carbonic anhydrase inhibitors)



Systems proteomics analysis reveals that clusterin and TIMP3 increase 
in leptomeningeal arteries affected by CAA Manousopoulou A et al, 

NAN 2016





A look to the future: Chaperone molecules facilitating clearance of Aβ: clusterin



Driving force for IPAD 
Aldea R et al 
Frontiers in Aging Neurosci 2019

Fluid drainage rate along one  compartment of basement membrane by V-
IPAD is  FIVE ORDERS OF MAGNITUDE (105) HIGHER than that driven by 

arterial pulsations

The vasomotion-driven IPAD process may take 
between 45 minutes and 3.5 hours, depending on the 

BM elasticity  and contractile abilities of the SMCs



Vasomotion: 0.1-0.3Hz 



Distinct, punctate staining that is well defined 
throughout the vessel wall

Punctate staining pattern but less evenly spread 
through the vessel, clustering in regions of the wall

Clustered staining gives uniform pattern of staining 
around vessel circumference

Young Old AD
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