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INTRODUCTION AND OUTLINE OF THE THESIS 

 

The present thesis aims at clarifying the pathophysiology of Alzheimer’s disease by means of 

functional radionuclide imaging, this in order to finally aid its therapeutic management.  It is divided in 

two parts. 

 

The first part deals with neuroinflammatory imaging in general with the ultimate goal of this part being 

the visualisation and assessment of neuroinflammatory lesions in Alzheimer’s disease.  Indeed, in the 

past decades, our understanding of the central nervous system has evolved from one of an immune-

privileged site, to one where inflammation is pathognomonic for some of the most prevalent and tragic 

neurodegenerative diseases.  Current research indicates that diseases as diverse as head trauma, 

multiple sclerosis, stroke and Alzheimer’s disease exhibit inflammatory processes sharing this 

inflammatory pathway as a common mechanism contributing to cellular dysfunction and or neuron 

loss. 

In chapter two, Alzheimer’s disease as the most common form of dementia is thoroughly reviewed 

and an introduction is given on firstly Alzheimer’s disease as an inflammatory disease and secondly 

neuroinflammatory imaging in general.  In chapter three, an attempt is undertaken to visualise 

neuroinflammatory lesions in Alzheimer’s disease with 57Co and single photon emission computed 

tomography (SPECT), which has previously been proven useful in diseases like stroke and Multiple 

Sclerosis.  To overcome the disadvantages encountered with the previous radioligand, a new 

radioligand (PK11195) was studied, which is described in chapter four.  Since multiple sclerosis (MS) 

is the prototype neuroinflammatory disorder where inflammatory mediators contribute to white matter 

axonal damage leading to the accumulation of disability, radiolabelled PK11195 as a 

neuroinflammatory marker is validated in a cohort of MS patients.  Therefore, its relationship with 

clinical measures on one hand and structural imaging on the other hand is assessed and described in 

chapter five.  In chapter six, preliminary findings about radiolabelled PK11195 and its relationship 

with neuropsychological measures and perfusion imaging in a group of Alzheimer’s disease patients 

are described. 

 

The second part deals with the role and distribution of serotonin (5-HT) type 2A receptors in 

Alzheimer’s disease (chapter seven). 

In an introductory part, the role of serotonin in general and serotonin type 2A (5-HT2A) receptors 

specifically in cognitive and non-cognitive behaviour and AD is briefly reviewed.  In a second part, the 

distribution and comparison of the 5-HT2A system using 123I-5-I-R91150, a selective radio-iodinated 5-

HT2A receptor antagonist and SPECT in healthy controls and Alzheimer’s disease is described 

together with its relationship with age, gender, concurrent depression and other neuropsychological 

measures. 
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