
ALZHEIMER’S DISEASE 
Alzheimer’s disease (AD) 
Dr Helen Macpherson (PhD) 
Swinburne University 
June 2013 

Content 

In the elderly, Alzheimer’s disease(AD) is the most common form of dementia and is characterized 
by the DSM-IV as a marked decline from previous functioning in short term memory, and a severe 
disruption to language, planning or visual processing (American Psychiatric Association, 2000). Those 
with AD also experience disturbances to global cognitive function and the ability to care for 
themselves. Individuals who have experienced a decline in cognition which is greater than expected 
for their age and education level, but is not severe enough to meet the criteria for dementia are 
classified as in the stage of Mild Cognitive Impairment (MCI) (De Mendonca, Guerreiro, Ribeiro, 
Mendes, & Garcia, 2004). Activities of daily living are maintained in those with MCI, whereas they 
are impaired in AD (Petersen, 2004). In many cases MCI represents a preclinical stage of AD, 
particularly in those with the amnestic form of MCI (Mitchell & Shiri-Feshki, 2009). 

The major risk factor for AD is age (Carr, Goate, Phil, & Morris, 1997). Other predictors of AD include 
vascular risk such as hypercholesterolaemia, hypertension, atherosclerosis, coronary heart disease, 
elevated homocysteine levels (Duron & Hanon, 2008; Lange-Asschenfeldt & Kojda, 2008; Selhub, 
2006), oxidative stress (Polidori, 2004), obesity (Gustafson, Rothenberg, Blennow, Steen, & Skoog, 
2003) and diabetes (Ott et al., 1999).  

The neuropathological process of AD has been well documented. Enlargement of ventricles and 
hippocampal atrophy occurs due to substantial loss of brain tissue, nerve cells, synapse and 
dendrites, caused by the presence of neurofibrillary tangles and beta amyloid plaques (Aβ) (Kidd, 
2008; Petrella, Coleman, & Doraiswamy, 2003; Rusinek et al., 1991). Pathologically, these AD-
characterising features are caused by the deposition of abnormal proteins. Neutritic or senile 
pplaques are extracellular deposits of Aβ surrounded by dystrophic neurites, reactive astrocytes, and 
microglia, whereas tangles are intracellular aggregates formed by a hyperphosphorylated form of 
the microtubule-associated protein tau (Blennow, de Leon, & Zetterberg, 2006). According to the 
amyloid cascade hypothesis, the pathogenic mechanism of AD is an imbalance between the 
production and clearance of Aβ in the brain, leading to neuronal degeneration and dementia (Hardy 
& Higgins, 1992). Damage initially occurs to the large cortical neurons subserving cognition in the 
temporal lobe structures and pyramidal cells found in the cortical memory pathways, then later in 
the remaining neocortex and association areas (Braak & Braak, 1991; Norfray & Provenzale, 2004). 
Mechanisms such as neurovascular dysfunction, inflammatory processes, oxidative stress, and 
mitochondrial dysfunction are thought to elicit this neuropathology (Blennow et al., 2006).  

Additionally, there is evidence that vascular impairments play a role in the cognitive decline seen in 
AD (de la Torre, 2002), although the extent of this relationship is still largely unknown. Dysfunction 
of the cerebrovascular system is often observed early in the onset of AD. Impaired structure and 
functioning is seen in virtually all cell types of the neurovascular unit (cerebral blood vessels and 
associated cells including neurons, glia, astrocytes, pericytes, smooth muscle cells and endothelial 
cells) (Iadecola, 2010). Impaired functioning of the neurovascular unit can lead to alterations in 
blood flow regulation and perfusion, disruptions of the blood-brain-barrier, depletion of the vascular 
reserves and impaired neuro-regeneration mechanisms, such as neurogenesis and angiogenesis 
(Pimentel‐Coelho & Rivest, 2012). These alterations may have a substantial impact on the gradual 
degeneration of cognition seen in AD.  The characteristic accumulation of Aβ in blood vessels in AD is 
associated with cerebrovascular deficiencies such as hypercontractility and reduced blood supply to 
the brain. The structural and functional integrity of the brain is dependent on a constant and well-



regulated blood supply, and disturbances of the cerebral blood flow can lead to brain dysfunction, 
cognitive decline and death.  
 
Recent emerging evidence of the role of cerebrovascular function in the pathogenesis of Alzheimer’s 
disease has highlighted the need for more research to be conducted in this area(Glodzik, Randall, 
Rusinek, & de Leon, 2013). Therapeutic options to improve cerebral blood flow in AD patients could 
potentially have a substantial effect on slowing and/or delaying the onset of cognitive deterioration.         
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