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Preventative
The biochemistry of human neural networks is vastly complex and as yet not fully
understood. However, it is thought that maintaining healthy brain tissue throughout
one‟s life can significantly reduce the chances of developing neurodegenerative
diseases such as Alzheimer‟s in old age, or at least slow the onset of such diseases by
reducing the rate of cognitive decline. Regular physical and mental exercise is believed
to be vitally important to maintaining neural health, and is arguably the most healthy and
effective method of doing so; however, the balance of chemicals in the brain may also
be improved by utilizing certain exogenous compounds such as those contained within
cannabis.

Cannabis contains various compounds known as cannabinoids, which are structurally
similar and have varying effects on brain function and metabolism. Of these, arguably
the most important are THC and CBD, which have a range of physiological effects
relevant to Alzheimer‟s—they can reduce inflammation, act as antioxidants and
neuroprotectants, and even stimulate the growth of new neural tissue—and if taken
regularly, there is evidence that they can not only slow the progression of existing
Alzheimer‟s cases but also slow the onset of new cases. Indeed, based on earlier work
on animals, researcher Gary Wenk believes that young adults and the middle-aged
could stave off dementia by taking “a puff of marijuana every day”.

Maintaining healthy brain tissue thoughout life can prevent Alzheimer’s

Decreases beta amyloid production
The term „amyloid beta‟ refers to peptides created by the enzymatic fragmentation of
amyloid precursor protein, a substance that is thought to be fundamentally involved in
the regulation of synapse formation and neural plasticity. The precise primary function
of amyloid precursor protein (APP) is unknown, and our comprehension of the normal
functions of amyloid beta is in its infancy. However, it is clear that in individuals suffering
from Alzheimer‟s, excess amyloid beta accumulates in the brain and aggregates to form
amyloid plaques, which are toxic to neural tissue.

A study published in 2014 by researchers at the University of South Florida, USA
investigated the relationship between the endocannabinoid system and the process of

plaque production, and demonstrated that APP cells incubated with THC at very low
doses produced amyloid beta at a slower than normal rate; THC also directly interacted
with beta amyloid peptide and inhibited its aggregation into plaques.

The study also demonstrated that THC at low doses also reduced levels of glycogen
synthase kinase 3 beta (GSK3ß), an enzyme that is normally involved in energy
metabolism and neuronal cell development but is also responsible for the development
of neurofibrillary tangles in the brains of Alzheimer‟s patients. These neurofibrillary
tangles are comprised of tau proteins, particularly paired helical filament tau (PHF-Tau);
GSK3ß is believed to be responsible for the production of PHF-Tau.

Alzheimer‟s causes severe shrinkage of the hippocampus and cerebral cortex

Cannabis is anti-inflammatory

Inflammation of neural tissue is increasingly thought to play a major role in the
development of Alzheimer‟s and other neurodegenerative diseases such as multiple
sclerosis and Parkinson‟s disease. It is thought that acute inflammation that initially
occurs as a defense mechanism may lead to an uncontrolled chain reaction resulting in
chronic inflammation and neuronal deterioration. Thus, various anti-inflammatory drugs
have been investigated as possible treatments for conditions such as Alzheimer‟s.

Several recent studies have investigated the relationship between the endocannabinoid
system and the regulation of neuroinflammation. A study published in 2009 found that
the brains of deceased Alzheimer‟s patients show noticeable alterations to components
of the endocannabinoid system, including increased expression of cannabinoid
receptors type I & II in the microglia (the principle immune cells of the central nervous
system). This suggests either that a dysfunctional EC system has a role to play in the
development of Alzheimer‟s or that the progression of Alzheimer‟s causes the EC
system to become altered.

It appears that in Alzheimer‟s, the microglia surround the amyloid plaques in an attempt
to destroy amyloid beta clusters through phagocytosis (“eating” the unwanted tissue).
However, the rapid production of amyloid beta overwhelms the microglia, keeping them
in a constant state of activation that causes them to produce excess inflammatory
compounds such as interleukin. Exactly what modulatory role the cannabinoid receptors
play in this scenario is yet to be ascertained, and determining the precise mechanism
will enable the development of treatments that target the microglial receptors and
control inflammation at its source.

Cannabis is antioxidant/neuroprotectant

Oxidative stress and the release of reactive oxygen species is a key component of
diseases such as Alzheimer‟s, and is inherently associated with immune inflammation—
when inflammation occurs, it induces oxidative stress, reduces the antioxidant capacity
of cells, and causes the production of free radicals such as reactive oxygen species,
which in turn react with fatty acids and proteins in the cell membranes. The presence of
amyloid beta also causes an increase in reactive oxygen species in surrounding cells
through interactions with the cell membranes. Ultimately, this contributes to loss of
neurons and synapses in the brain, leading to impaired memory and a range of other
neurological symptoms.

Hippocampal neurons are severely affected by Alzheimer‟s, and CBD may reverse this
effect

Again, the role of the EC system in modulating the processes of oxidative stress is not
fully understood, but it has been demonstrated repeatedly that administration of
cannabinoids can help to reduce its effects and can provide a neuroprotective effect on
the neurons, slowing the rate of oxidative cell death. In 2004, a study demonstrated that
exposing cells to amyloid beta caused a significant decline in cell survival, but
that treating the cells with cannabidiolprior to amyloid beta exposure caused a notable
increase in cell survival.

Stimulates neurogenesis

As well as reducing inflammation and mediating the effects of oxidative stress,
cannabidiol is also thought to promote the growth of new neural tissue (a process
known as neurogenesis). In Alzheimer‟s, the rapid destruction of neural tissue causes
devastating neurological effects, and the normal processes of neurogenesis are
interrupted by the presence of amyloid beta. Developing therapies that can stimulate
neurogenesis may therefore slow the progression of the disease or even reverse its
symptoms to some extent.

A 2011 study on Alzheimer‟s demonstrated that cannabidiol exerted its antiinflammatory and antioxidant effects via a mechanism that is independent of the EC
system, instead working on a receptor known as the peroxisome proliferator-activated
receptor-? (PPAR?). By working on the PPAR?, cannabidiol was not only able to reduce
inflammation and production of reactive oxygen species to protect existing cells, but
was also able to induce neurogenesis in the hippocampus (a region of the brain that is
heavily affected by Alzheimer‟s) by directly blocking the action of amyloid beta.

We still have much to learn of the complex processes that cause Alzheimer‟s and
related neurodegenerative conditions. However, there is abundant evidence that the
endocannabinoid system has an integral role to play in the maintenance of neural
health, and that administration of exogenous cannabinoids such as THC and CBD can
provide a range of preventative and curative benefits to individuals at risk of, or already
suffering from debilitating diseases like Alzheimer‟s.

