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DESCRIPTION
Amyloid plaques have long been regarded as one of the 
central pathological features of Alzheimer’s disease. These 
plaques are composed of Amyloid-Beta (Aβ) peptides, which 
accumulate and form dense, insoluble aggregates within the 
brain. While much of the research surrounding these plaques 
has focused on their role in neurodegeneration, growing 
evidence suggests that their impact extends far beyond simply 
the presence of toxic aggregates. Specifically, amyloid plaques 
seem to disrupt the intricate network of brain connectivity 
that underpins cognition, leading to significant alterations in 
brain function long before clinical symptoms of cognitive 
decline appear. Brain connectivity refers to the way different 
regions of the brain communicate with each other through 
networks of neurons. This communication is essential for 
cognitive processes like memory, attention and problem-
solving. The brain’s ability to adapt, learn and process 
information relies on the smooth functioning of these 
networks. However, when amyloid plaques form in areas 
critical for cognitive function, such as the hippocampus and 
cortex, the disruption of normal neuronal activity can have 
far-reaching consequences.

Research has shown that amyloid plaques are capable of 
disrupting synaptic function, which is a fundamental aspect of 
brain connectivity. Synapses are the points of communication 
between neurons and their proper functioning is critical for 
transmitting electrical signals that carry information. When 
amyloid plaques accumulate, they can interfere with synaptic 
transmission, leading to deficits in information processing. 
This synaptic dysfunction is thought to contribute to cognitive 
impairments, particularly in memory and learning, two of the 
earliest affected areas in Alzheimer’s disease. Recent studies 
using advanced neuroimaging techniques have revealed how 

amyloid plaques affect brain connectivity at a systems level. 
One such study used Positron Emission Tomography (PET) to 
track amyloid accumulation in vivo, allowing researchers to 
observe the progressive spread of amyloid plaques over time. 
As the plaques developed, brain scans showed altered 
connectivity between regions involved in memory processing, 
including the hippocampus and the prefrontal cortex. These 
changes in connectivity were observed even before any 
noticeable cognitive decline occurred, suggesting that 
amyloid plaques may play a role in the earliest stages of 
Alzheimer's disease, well before clinical symptoms manifest.

Interestingly, the impact of amyloid plaques on brain 
connectivity appears to be selective. Research indicates that 
the disruption caused by amyloid plaques is not uniform 
across the brain but rather targeted to specific neural circuits. 
For example, areas involved in higher-order cognitive 
functions, such as planning, decision-making and working 
memory, are particularly vulnerable to the effects of amyloid 
deposition. The hippocampus, a region Important for the 
formation of new memories, is one of the first areas to show 
amyloid accumulation and is also one of the first to exhibit 
disruptions in connectivity. As plaques continue to spread, 
other regions of the brain, including those responsible for 
emotional regulation and motor function, may also 
experience similar disruptions in connectivity. One of the 
critical challenges in understanding the role of amyloid 
plaques in brain connectivity is the variability in how 
individuals with Alzheimer’s disease experience cognitive 
decline. Not all individuals with substantial amyloid plaques in 
their brains show the same level of cognitive impairment. This 
has led researchers to investigate why some people are able 
to tolerate amyloid accumulation without developing 
dementia, while others experience rapid cognitive decline.
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CONCLUSION
In summary, understanding how amyloid plaques affect brain 
connectivity has significant implications for the development 
of treatments for Alzheimer’s disease. Currently, the primary 
focus of amyloid-targeting therapies has been to reduce or 
prevent the formation of amyloid plaques. However, recent 
findings suggest that targeting amyloid alone may not be 
sufficient to restore cognitive function or prevent disease 

progression. Researchers are now exploring therapies that aim 
not only to reduce amyloid but also to protect brain networks 
from disruption. For example, drugs that enhance synaptic 
function or promote neuroplasticity could help preserve brain 
connectivity even in the presence of amyloid plaques. 
Additionally, therapies that target neuroinflammation or tau 
pathology may offer complementary benefits in protecting 
brain networks.
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