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About the Study
Cellular Dementia is a neurological disorder char-
acterized by a progressive decline in cognitive func-
tion, including memory loss, impaired judgment, and 
changes in behaviour. It is a complex condition that 
can be caused by various pathophysiological pro-
cesses within the brain.  Alzheimer’s Disease (AD) is 
the most prevalent form of dementia, accounting for 
approximately 60-80% of cases. The hallmark patho-
logical features of AD include the accumulation of 
amyloid-beta plaques and neurofibrillary tangles in 
the brain. Amyloid-beta is a protein fragment derived 
from a larger protein called Amyloid Precursor Pro-
tein (APP). In healthy individuals, APP is broken down 
and eliminated, but in AD patients, it accumulates and 
forms plaques, leading to neurotoxicity and neuronal 
death. Neurofibrillary tangles, on the other hand, are 
twisted fibers composed of a protein called tau, which 
normally helps maintain the stability of microtubules 
within neurons. In AD, tau becomes hyper phos-
phorylated and forms tangles, disrupting the normal 
functioning of neurons and contributing to cognitive 
decline. Another important aspect of AD pathophysi-
ology is the disruption of neurotransmitter systems. 
The brain relies on various neurotransmitters, such 
as acetylcholine, to facilitate communication between 
neurons. In AD, there is a significant reduction in ace-
tylcholine levels due to the degeneration of choliner-
gic neurons in the basal forebrain and hippocampus. 
This depletion of acetylcholine impairs memory and 
learning processes, which are early symptoms of the 
disease.
Vascular dementia is the second most common type 
of dementia, accounting for about 10% of cases. It is 
caused by cerebrovascular disease, which includes 
conditions such as stroke, small vessel disease, and 

ischemic damage to the brain. The pathophysiology 
of vascular dementia involves the disruption of blood 
flow to the brain, leading to tissue damage and the 
development of cognitive impairments. Depending 
on the location and severity of the vascular lesions, 
different cognitive domains may be affected. For ex-
ample, a stroke affecting the frontal lobe can lead to 
executive dysfunction, while damage to the temporal 
lobe can result in memory deficits.
Lewy Body Dementia (LBD) is another type of demen-
tia characterized by the presence of abnormal protein 
aggregates called Lewy bodies in the brain. These 
Lewy bodies consist mainly of alpha-synuclein, a pro-
tein involved in synaptic function. The accumulation 
of Lewy bodies disrupts normal neuronal activity, 
leading to cognitive decline, motor symptoms resem-
bling Parkinson’s disease, and visual hallucinations. 
The exact mechanisms underlying the formation and 
spread of Lewy bodies are not fully understood, but it 
is believed to involve impaired protein clearance and 
dysfunction in the cellular machinery responsible for 
maintaining protein homeostasis.
Front Temporal Dementia (FTD) is a group of demen-
tias characterized by the degeneration of the frontal 
and temporal lobes of the brain. It is associated with 
the abnormal aggregation of different proteins, in-
cluding tau, TAR DNA-binding protein 43 (TDP-43), 
and Fused in Sarcoma (FUS) protein. The accumula-
tion of these proteins leads to neuronal dysfunction 
and cell death, resulting in changes in behaviour, 
personality, and language impairment. The specific 
molecular mechanisms underlying the pathogenesis 
of FTD are still being investigated, but genetic muta-
tions have been identified in some cases, suggesting a 
role for protein misfolding and aggregation.
Overall, the pathophysiology of dementia involves a 
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complex interplay of various mechanisms, including 
protein misfolding and aggregation, neuroinflamma-
tion, neurotransmitter imbalance, and vascular pa-
thology. While each type of dementia has its unique 
features, there are also common underlying processes 
that contribute to cognitive decline. Understanding the 

pathophysiology of dementia is crucial for the devel-
opment of effective treatments and interventions to 
mitigate the impact of this debilitating condition on in-
dividuals and their families. Ongoing research aims to 
unravel the intricate mechanisms involved and identify 
novel therapeutic targets to combat dementia.




