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Abstract

Reducing excess dietary saturated fatty acids (SFAs) may be a therapy to slow cognitive decline in vascular dementia
(VaD). It has been well established that lower levels of dietary SFAs reduce risk of cognitive decline and vascular
dementia. In patients who consume high amounts of SFAs, limiting intake of SFAs could improve cognition. Some trials
have seen a reduction in atherosclerotic lesions and memory problems with diets reduced in total and saturated fat. It
has also been well established that excess dietary SFAs increase serum cholesterol and risk of atherosclerosis, so
reducing dietary SFAs could reduce arterial clogging, potentially improving perfusion and cognition. Many studies show
that those with lower dietary SFAs have decreased blood-brain barrier damage and neuroinflammation, so reducing
excess dietary SFAs could reduce neuroinflammation. Excess dietary SFAs impair neurovascular coupling, potentially
leading to brain pathologies ranging from subtle cognitive deficits to severe dementia. Studies on stroke survivors show
that limiting the consumption of SFAs improves cognitive functions after stroke. We will show that reducing excess
dietary SFAs can produce protective effects on cognitive functioning. More studies are needed to determine if reducing
excess dietary SFAs can improve memory and other cognitive functioning in those with vascular dementia.
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1. Introduction

Vascular dementia (VaD) is an impairment of memory and other cognitive functioning due to a reduction in cerebral
blood flow, which can limit glucose and oxygen supply to the brain.! Some estimates show that, worldwide,
cerebrovascular disease is the most common contributor to cognitive impairment. 2 Vascular dementia is the second
most common form of dementia after Alzheimer’s disease (AD), and mixed dementia (with both AD and VaD) is common.
3 The recently described term “vascular cognitive impairment” encompasses all cardiovascular factors that lead to
dementia syndromes, including impaired brain perfusion. *

Drugs currently used in the treatment of cognitive impairment and dementia have a limited therapeutic value. The drugs
donepezil or memantine are used, but brain neurodegeneration continues. A recent safety study shows that donepezil
has “minimal effects on cognition” with risk of vomiting increased 76% and risk of diarrhea increased 62%, compared
to placebo.>* Memantine may have small positive effects, but possible severe side effects, including blood clots, psychosis,
and heart failure. Aducanumab may not be effective, and has possible side effects of brain swelling and bleeding.
Reducing VaD through a reduction in excess dietary SFAs is safe and side effects include lowered risk of both ischemic
heart disease and stroke. ©
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Vascular dementia can result from ischemic reduction of blood flow to neurons, often from many small strokes. Chronic
insufficiency of cerebral blood supply can also contribute to VaD. Cerebral hypoperfusion has been shown to cause
attention and memory deficits as well as cognitive dysfunction. 7 Cerebrovascular dysfunction is also a major
contributor to VaD.
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Figure 1 How reducing SFAs improves cognition. SFA=saturated fatty acids, BDNF=brain-derived neurotrophic factor,
LPS=lipopolysaccharides, BBB=blood-brain barrier

Vascular dementia can be a result of a major stroke. VaD can result from subcortical ischemia, including small-vessel
occlusion. Contributors to VaD are multi-infarcts, including in medium-to-large blood vessels. VaD can contribute to
Alzheimer’s pathologies and may be present in many dementia cases.® The accumulation of small, even miniscule
ischemic lesions has been emphasized in recent years as an important contributor to cognitive impairment and
dementia. Microbleeds may also be a contributing factor.

Both retrospective and prospective studies show that consumption of diets low in SFAs decrease risk for development
of dementia.? The major sources of SFAs in the United States include fatty meats, cheese, milk, margarine, and butter.1©
In recent years, coconut oil and products containing coconut oil have become additional dietary sources of SFAs.

The major proposed biological mechanisms for the negative cognitive effects of diets high in SFAs include:
atherosclerosis (AS), reduced brain perfusion, oxidative stress, neuroinflammation, and disruption of the
cerebrovascular epithelial cells. In addition, insulin resistance increased by excess dietary SFAs may reduce glucose
availability to neurons. 11 A diet high in fat/SFAs may contribute to decreased glucose uptake by the brain, leading to
insufficient energy supply and decreased neuronal functionality. 12 Atherosclerotic and cardioembolic diseases
combined appear the most common subtypes of vascular brain injury. Atherosclerosis is one of the best predictors of
vascular cognitive impairment. 13

Lower dietary SFAs have been shown to decrease oxidative damage to neurons, decrease neuroinflammation, and
maintain the integrity of the blood-brain barrier (BBB). 1415 Excess dietary SFAs can damage the BBB, increasing risk of
AD and VaD. 16 Neurovascular dysfunction from excess dietary SFAs can occur before the onset of VaD and can
eventually lead to dysregulation of cerebral blood flow and BBB damage. 17

Cerebrovascular endothelial cell (CEC) dysfunction, following increased neuroinflammation from excess SFAs, can occur
during the onset of VaD and can eventually lead to dysregulation of cerebral blood flow and BBB damage. This can be
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followed by the activation of microglia and an inflammatory environment in the brain. CECs are core components of the
BBB. White matter, neuronal axons, and synapses are compromised in this SFA-triggered neuroinflammatory process,
leading to cognitive impairment. CEC dysfunction not only contributes to BBB compromise, exposing neuronal cells to
harmful substances, but also affects neurovascular coupling, so that cerebral blood flow (CBF) cannot respond in a
timely manner to neuronal activity. 18

2. Reducing excess dietary SFAs can improve vascular dementia

Higher dietary intake of SFAs increased long-term poor cognitive outcomes in stroke patients, while lower intake of
SFAs improved cognitive outcomes. Lower dietary SFAs have been found to improve cognition in neuropsychological
testing. One mechanism is that a diet rich in SFAs can disrupt the BBB to impair cognition. The dietary factor that
improved VaD to positively influence cognitive functions in a group of stroke survivors was limiting the excess
consumption of SFAs by reducing whole-fat dairy products and red meat. 1° These changes in dietary habits have
improved survival from stroke, and may also improve vascular dementia. 20 Consumption of diets high in plants and
lower in SFAs was correlated with greater insulin sensitivity and a lower risk of age-related cognitive decline. 21

A group of subjects with amnestic mild cognitive impairment (MCI) were fed either a diet high in SFAs (>25% of calories)
or low in SFAs (<7%). Delayed visual memory improved after completion of 4 weeks of the low SFAs diet. In addition to
better visual memory test scores, the low SFAs group also had improved CSF markers of cognitive impairment. 22 In
another 4-week study, delayed visual memory scores improved after a diet low in SFAs and sugar, but worsened with a
diet high in SFAs and sugar. 23 The American Heart Association maximum of 5-6% of calories as saturated fat (about 12
g/day) to reduce cardiovascular risk could be used as a guideline to reduce VaD risk and progression. 24 A group of
students who consumed a low fat/sugar diet had improvement in hippocampal sensitive memory tasks, compared to a
group who ate a high fat/sugar diet. The authors concluded that Western diets high in SFAs may disrupt hippocampal
function. 25 A recent meta-analysis showed that diets high in SFAs adversely impact human hippocampal volume and
functioning. Lower intake of SFAs was associated with less impairment in hippocampal-dependent relational memory,
improvement on a visuo-spatial learning task, and improvement on a verbal recognition memory task. 26

Dietary intervention may play a key role in the treatment of cognitive decline in aging. Lower dietary intake of SFAs is
associated with better cognition and a lower risk of vascular dementia. Diets lower in SFAs were associated with
improved memory. Improving the dietary profile to reduce intake of SFAs may produce protective effects on cognitive
functioning. 27

There is an abundance of evidence in animals and humans that even a single meal with high SFAs can worsen cognition.
Conversely, there is evidence that adults who ingest a diet lower in SFAs show improvements in brain chemistry and
cognitive profiles. Further evidence shows that reducing dietary SFAs, even for a relatively short duration, in older
adults can improve cognition, indicating that reducing SFAs in this age group is a viable treatment option. 28

Elders with the lowest intake of SFAs had the best performance on the Mini-Mental State Examination and Pfeiffer’s
Mental Status Questionnaire. 29 Reducing high dietary SFAs in mice led to a complete amelioration of memory loss, which
was partly associated with rescue of cerebral blood flow. 30

Episodic memory, together with spatial and contextual associative memory, is compromised after only one day of a high
SFA diet in mice. These memory deficits are rapidly reversed by switching mice from a high-fat diet back to a low-fat
diet. These data also support dietary advice that reducing saturated fat consumption is a viable approach to healthier
brain aging. 3!

Clinical studies show that the reduction of hypertriglyceridemia improved cerebral blood flow and function on the
cognitive capacity screening examination. 32 33 Higher SFAs in plasma reduced cognitive function in Chinese adults, as
measured by the Mini Mental Status Examination and the Montreal Cognitive Assessment, indicating that reducing SFAs
may improve cognition. 34

3. Lower dietary SFAs contribute to improved cognition and reduced vascular dementia

Excess SFAs decrease cognitive performance. 35 Reducing dietary SFAs has been linked to a reduced risk of dementia.
Vascular dementia risk was three times less with lower intakes of SFAs. 3¢ A diet high in SFAs reduced attention and
cognitive function in adults in only 7 days. 37 Another study found that a diet high in SFAs impaired attention, processing
speed, and mood after only 5 days in men averaging 22 years of age. 38 In the Women’s Health Study, lower intake of
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SFAs was associated with better global cognition and verbal memory in 6183 women. 39 Risk of verbal memory decline
was increased 65 percent with higher SFAs in 4 years. 40 Several human-based studies showed that lower intake of
dietary SFAs was associated with a reduced incidence of MCland a reduced risk of dementia later in life. 4> A high intake
of SFAs has been associated with impairments in verbal and prospective memory in adults. 42 A large meta-study found
that a lower intake of dietary SFAs was significantly associated with half the risk of dementia (relative risk 2.05). 43

Dyslipidemia from a high-fat diet can contribute to the development of atherosclerotic plaque, leading to microvascular
dysfunction, associated with worse cognitive performance. ¢ Higher intake of SFAs was associated with a 15% to 19%
increased risk of impairment in memory, psychomotor speed, and cognitive flexibility. 4> Accuracy on both the relational
and item tests was better with a low intake of SFAs in children. 46

Detrimental effects of a high SFA diet include loss of blood supply to the brain, which can contribute to the loss of white
matter and have an adverse effect on executive functioning and processing speed.*’” In middle-aged adults, high
consumption of SFAs is associated with poorer memory and may contribute to a reduction in total hippocampal volume.
48 Blood-brain barrier damage increased 30 times in 12 weeks with excess dietary SFAs, raising risk of
neuroinflammation and dementia. 4° Higher intakes of SFAs increased cognitive decline in some studies with a relative
risk of 2.6, 3.6, and 2.74 compared to lower SFAs intakes. 0 Excess intake of SFAs is correlated with impaired cognitive
function. 51

A high-fat/high-cholesterol diet had detrimental effects on hippocampal dendritic integrity and increased the activation
of microglial cells in the hippocampus. 52 This may be partially due to micro-vascular pathology in the cerebral cortex
and vascular degeneration. 53 There was found to be a reduced risk of cognitive decline among persons whose diets
were low in SFAs and trans-fatty acids (TFAs). 54

Data have established that high fat, low carbohydrate ketogenic diets can disrupt cognition and trigger glial activation.5>
Low dietary intake of SFAs reduced the risk of: cognitive decline, poorer global cognitive function and prospective
memory, dementia, and AD. Abundant intake of SFAs from milk products at midlife was associated with poorer global
cognitive function, poorer prospective memory, and with an increased risk of MCI (odds ratio 2.36), after adjusting for
demographic factors, vascular factors, other fats, and ApoE (Apolipoprotein E). 56

3.1. Reduced brain-derived neurotrophic factor

A 30 percent sat fat breakfast (versus 6%) in 100 students reduced hippocampal memory 16 percent in just four days.
57 Even in 3 days, high saturated fat diets reduce hippocampus-dependent learning and memory. Mechanisms include
reduction of: synaptic plasticity, acetylcholine, dopamine, serotonin, and brain-derived neurotrophic factor (BDNF). 58
Diets high in SFAs reduce BDNF, resulting in reduced synaptic plasticity and reduced neurogenesis in the
hippocampus.>? High dietary intake of SFAs can reduce the formation of new neurons by inhibiting the formation of
BDNF in children. ¢° Excess SFAs can impair hippocampal neurogenesis and neural progenitor cell proliferation through
increased lipid peroxidation (malondialdehyde) and decreased BDNF. ¢! In one study, high levels of the antioxidant
vitamin E reduced the damage to cognition and reversed the lowering of BDNF that resulted from a diet high in SFAs,
thus showing the involvement of oxidation. 2 A diet high in SFAs reduced the ability to learn in the hippocampus by
limiting BDNF and neurotransmitter release, thus impairing memory.%3 In experimental studies, SFAs have decreased
the levels of hippocampal BDNF that are needed for neuronal plasticity and the maintenance of cognitive functions. 64

3.2. Mild cognitive impairment

An increasing body of epidemiological evidence suggests that elevated SFAs could have negative effects on age-related
cognitive decline and MCL. 65 An Australian study found that diets high in SFAs were linked with a decline in short-term
and long-term memory recall, reduced memory speed, and reduced cognitive performance. ¢ Prevalence of MCI more
than doubled (relative risk=2.20) in the highest quartile of intake of SFAs compared with the lowest in a large Chinese
trial. ¢7 In addition to adult studies, prepubescent children who consumed more SFAs showed impairments in
hippocampal-dependent relational memory and cortical-dependent item memory relative to children who consumed
less SFAs. 8

4. Excess dietary SFAs increase neuroinflammation and damage memory

High levels of SFAs killed off over 50% of brain cells via excess inflammation and microglial activation in microglial cell
cultures. Palmitic acid was found to be the most inflammatory of the SFAs. ¢ Meat, chicken, coconut oil, and dairy
products contain large amounts of palmitic acid. A cross-over trial showed improved brain functioning and much lower
levels of the inflammatory cytokines tumor necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6) in just 2 weeks when
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changing from palmitic acid to oleic acid.”® Diets high in SFAs increase brain inflammation resulting in microglia
activation and inflammatory cytokine release. SFAs can cross the blood-brain barrier and directly activate microglial
toll-like receptors. 7t Toll-like receptors can then activate nuclear factor kappa-B (NF-kB), initiating a cascade of
inflammatory cytokines, killing brain cells.

Diets high in SFAs compromise the hippocampus by sensitizing immune cells by activating microglia, thus priming
inflammatory responses to subsequent challenging stimuli. Diets high in SFAs have been linked to elevated pro-
inflammatory cytokines, which, in the hippocampus, can lead to deterioration of many mechanisms that enable synaptic
plasticity and, in turn, long-term memory. 72 A diet chronically high in SFAs can lead to increased microglial activation,
increased hippocampal amyloid burden, and reduced memory performance. 7> Microglia are important immune cells in
the brain, accounting for approximately 16% of the total number of central nervous system (CNS) cells. However, when
microglia are activated, this reduces synaptic plasticity and directly leads to cognitive impairment. 74

Excess intake of dietary SFAs, TFAs, and cholesterol led to alterations in hippocampal morphology and inflammatory
activation, marked by increased activation of microglial cells, with SFAs having the greatest effect. 75 Foods high in SFAs
increase absorption of inflammatory lipopolysaccharides into the bloodstream. Bacteria are killed during the cooking
of meat, chicken, fish, and dairy products. The cell membranes of gram-negative bacteria (lipopolysaccharides, or
endotoxin) trigger immune system inflammation through the toll-like receptors. 76

Diets high in SFAs and cholesterol reduce BBB integrity and can activate microglia. 77 Inflammatory and innate immune
responses can be activated by increased levels of serum lipids, such as cholesterol and saturated long-chain fatty acids.
The saturated free fatty acids palmitic acid and lauric acid have both been shown to trigger inflammatory signaling. 78

4.1. SFAs increase inflammatory cytokines

Excess dietary SFAs increase inflammation and free radical damage. 7° Microglia likely act as neuroinflammatory
intermediaries between overload of SFAs and neurodegeneration. Lipid-laden microglia trigger oxidative stress and
release proinflammatory cytokines. 80 Examples of pro-inflammatory cytokines that have been shown to cross the BBB
include interleukin-1 (IL-1), IL-6, and TNF-a. Pro-inflammatory cytokines can also be produced by cells within the brain
parenchyma, specifically by microglial cells, astrocytes, and cerebrovascular endothelial cells of the BBB. IL-1 and IL-6
receptors are located all over the brain, but they are particularly numerous in the hippocampus, a vital area of learning
and memory. Proinflammatory cytokines, increased by SFAs, have been shown to have direct detrimental effects on
hippocampal circuitry and cognition. 8!

5. Lowering serum cholesterol by reducing dietary SFAs decreases risk of vascular dementia

Diet-induced high cholesterol is one of the key factors that increases neuroinflammation and impairs cognition. 82
Midlife serum cholesterol predicts old age mixed dementia (including AD and VaD). Higher serum cholesterol at midlife
predicted a 67% increase in risk of vascular and mixed dementia. Mixed dementia was estimated to constitute 57% of
all dementia cases in Sweden. 83 Lower dietary cholesterol was associated with a reduced risk of impaired memory and
cognitive function. 84

Diets rich in red meat, poultry, and dairy products can have excess amounts of SFAs, mainly myristic, palmitic, and
stearic acids, which are linked to higher cholesterol synthesis in the liver. By increasing low-density lipoprotein (LDL)
cholesterol, SFAs promote AS and vascular aspects of dementia. Those with diets lower in SFAs and TFAs showed
reduced cognitive decline compared with those with higher SFAs/TFAs diets. SFAs and TFAs increase LDL levels, leading
to accelerated AS, and so promoting the onset of VaD. 85

Fatty acids impact cognition in several ways. Consumption of excess SFAs can accelerate AS, promote thrombogenesis,
and impair fibrinolysis to increase blood clots. 86 This promotes the progression of VaD because reduced blood flow and
microinfarctions can cause long-lasting hypoxia in the brain. 87

Reduced dietary SFAs are associated with reduced cholesterolemia. Hypercholesterolemia and hypertension promote
intracranial atherosclerotic disease and carotid artery stenosis, which disrupt cerebral blood flow and trigger ischemic
strokes and vascular dementia. 88 High consumption of SFAs and total fats promote hypercholesterolemia, risk of
cardiovascular disease, and impaired intellectual function, suggesting that reducing levels of SFAs may improve
cognitive performance in humans. 82 High serum cholesterol levels, via high dietary intake of SFAs in midlife, increase
the risk of dementia in later life. Conversely, a diet low in SFAs, like the Mediterranean diet, is inversely related to
dementia risk. 20
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Atherosclerotic plaques contained 20 times more cholesterol, and 45 times more oxysterols (oxidized cholesterol), than
a healthy endothelium. Oxysterols increase arterial plaque and can make arterial plaque prone to rupture, potentially
increasing vascular dementia. Oxysterols can cross the BBB, increasing inflammation in the brain. 1 High dietary
cholesterol intake was significantly associated with accelerated cognitive decline and an increased risk of impaired
memory. 92

6. Reducing excess dietary SFAs can reduce risk of atherosclerosis and vascular dementia

A high-fat diet accelerates progression of AS, thus increasing VaD disease severity. Individuals can develop
hypercholesterolemia and dementia with elevated LDL levels through excess dietary intake of SFAs. 93 Vascular
dementia is strongly associated with cerebral AS, which can increase local inflammation caused by the accumulation of
cholesterol, other lipids, and lipid-laden foamy macrophages. Atherosclerosis is characterized by the accumulation of
oxidized LDL and cholesterol in the endothelium. The LDLs are engulfed by phagocytes to form foam cells, increasing
inflammation. The narrowing of the lumen caused by gradually expanding atheromatous plaque restricts blood flow,
reducing perfusion. Atherosclerotic plaque is a biomarker of AS, shown to also be one of the independent predictors of
VaD in the elderly. %4 Activated glia and pericytes respond and contribute to intracranial AS and ischemia. %5 In one study,
more than 77% of postmortem AD brains had circle of Willis AS, compared to 47% in controls. ¢ AS can be reversible,
thus reducing VaD. Atherosclerotic clogging was reduced to one third using a diet made up of 65 percent fruits,
vegetables, and whole grains, coupled with exercise over 7 years. This diet reduced AS plaque and improved flow-
mediated dilatation. 97

Patients with less AS had fewer memory problems. Tiny strokes can add up to VaD. Patients with fewer clogged carotid
arteries showed better performance in language, navigational abilities, and attention. 8 Researchers followed those
with carotid artery atherosclerotic clogging for 3 years. Patients with the fewest clogged carotid arteries were 4 to 15
times less likely to have cognitive deterioration. ?° Clearing carotid arteries with a stent improved memory 7%. 100

Converging evidence suggests that AS may play a direct role in the progression of VaD through stenosis, occlusion, and
intima-media thickening, which are all characteristics of AS. Impaired blood flow and cerebral atrophy are
characteristics of VaD that are related to these AS changes. Chronic hypoperfusion from stenosis can increase
neuroinflammation by activating microglia cells, eventually resulting in white matter lesions and neurodegeneration,
leading to cognitive impairment and, ultimately, to VaD. 101

6.1. Atherosclerosis reduces brain blood supply

Atherosclerosis affecting VaD can be divided into several categories: cerebral atherosclerosis that affects distal
microscopic vessels, intracranial atherosclerotic disease that affects cerebral arteries, and large-vessel disease affecting
carotid arteries supplying the brain. 192 Hypoperfusion can lead to low glucose levels, endothelial dysfunction, and a
decrease of nitric oxide bioavailability. This restricted brain circulation can also increase vascular damage and the
excess production of damaging mitochondrial reactive oxygen species. 103

Atherosclerosis can increase vessel stenosis and occlusion, thereby reducing cerebral blood flow. Excess dietary SFAs
can elevate serum cholesterol, promoting a cascade of cerebrovascular cholesterol deposition, inflammation, ischemia,
neuronal injury, and cognitive impairment. 104 Chronic brain hypoperfusion from blood vessel thickening and
dysfunction contributes to memory loss. Often characterized by cerebral infarcts, vascular damage is a critical cause of
neuronal loss and synaptic disintegration leading to cognitive dysfunction. 105 A clinical trial showed that high
consumption of SFAs may prompt deleterious changes in vascular function and reduce brain blood perfusion. 106

Even transient ischemia can lead to hypoxia and hypoglycemia, stimulating neuronal excitotoxicity, and stimulating
astrocyte activation. Excitotoxicity and astrocyte activation can lead to glutamate activation and neuronal death through
mitochondrial autophagy. 107

6.2. Mid-life atherosclerosis correlates with VaD

AS plays an important role in the development of VaD, and can predict VaD risk. Mid-life AS increased the risk of VaD
20 years later. More carotid plaque in mid-life correlated with a 90% increased risk of VD later in life. 198 People with
elevated blood cholesterol at mid-life were 2-3 times as likely to have cognitive impairment, and this risk increased with
higher cholesterol levels. 109 Vegetarians with a lower risk of AS also had a lower incidence of cognitive impairment.
Midlife vascular disease plays a crucial part in the subsequent development of dementia. 110
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6.3. Markers of Atherosclerosis that also indicate VaD

Intima media thickness (IMT) is an important AS biomarker that can be measured by ultrasonography. Higher midlife
IMT has both a close association with VaD and a strong relationship with increased risk of dementia in general. Higher
IMT increased risk of VaD 32% and small vessel disease 47%. 111

Flow-mediated dilatation (FMD) measures endothelial vasodilatation. It is one of the most sensitive predictors of
vascular function in both AS and cognitive decline. Low FMD has been correlated with VaD. Patients with VaD display
endothelial dysfunction, also found in AS. 112

Ankle-brachial index (ABI) is a quick and inexpensive measurement and is a biomarker of AS. Low ankle-brachial index
is associated with reduced cognition and a higher susceptibility for cognitive impairment. 113

7. Excess dietary SFAs can increase neurovascular damage, increasing cognitive impairment

Studies that utilize high-fat diets, containing high levels of SFAs, implicate impaired neurovascular function as one
mechanism of action. 114 Atherosclerosis is a chronic syndrome affecting the function of blood vessels including those
that supply the brain. Atherosclerosis impairs cerebral blood flow and neurovascular coupling leading to
cerebrovascular dysfunction. 115 Neurovascular dysfunction can occur before the onset of VaD and can eventually lead
to dysregulation of cerebral blood flow (CBF) and BBB damage, followed by the activation of microglia and an
inflammatory environment in the brain. 116 Cerebral blood flow is necessary to both nourish the neurons with oxygen
and with glucose as well as the quick and efficient removal of carbon dioxide and waste products. In order to maintain
CBF, neurons communicate with endothelial cells via neurovascular signaling pathways called the neurovascular Unit
(NVU). The NVU regulates local blood vessel diameter to reflect real-time neuronal activity through neurovascular
coupling. 117 A single astrocyte can contact capillaries to provide a cellular link between neuronal activity and blood
vessels, termed neurovascular coupling. 118

Excess dietary SFAs, via AS, increase pathological changes to the NVU and the cerebrovascular endothelium. This
impairs the signaling pathways necessary for neurovascular coupling. Impaired neurovascular coupling can lead to
brain pathologies ranging from subtle cognitive deficits to severe dementia. 11° Cerebrovascular disease affects multiple
cell types within the NVU, including brain vascular cells (endothelial cells, pericytes, and vascular smooth muscle cells)
and glial cells (astrocytes and microglia). Pericytes contribute to the regulation of blood flow to neurons by controlling
capillary diameter, and reduction of pericytes is correlated with BBB disruption. 120 Ischemic cerebrovascular disease
raises inflammatory mediators such as TNF-a, NF-kB, reactive oxygen species, tumor growth factor-f, IL-1, IL-6 and
other cytokines. 121

The neurovascular unit involves an interaction between neurons, glial cells, and cerebrovascular endothelial cells. This
dynamic NVU is needed for communication and fine regulation of CBF not only to fulfil metabolic needs, but also for
brain development, nourishment, repair, and BBB functioning. Both nitric oxide and prostacyclin help control CBF to
neurons. 122,123

8. Conclusion

Diets with low SFAs have been clearly shown to correlate with better cognition and reduced VaD, compared to diets
high in SFAs. Lowered brain perfusion and reduced cognitive abilities are related to the buildup of atherosclerotic
plaque. Diets with low SFAs decrease atherosclerotic plaque. Tiny strokes that contribute to VaD are a result of
atherosclerotic plaque breaking off and blocking cerebral arteries. Low dietary SFAs also decrease inflammation in the
brain by reducing the triggering of toll-like receptor-4, reducing activation of NF-kB, decreasing cytokines, and reducing
destructive oxidative stress that can kill neurons or damage their connections. When nerve cells are active, they signal
nearby arteries to deliver more glucose and oxygen, but this neurovascular coupling is inhibited by excess dietary SFAs.
Reducing excess dietary SFAs is a viable and safe therapy option to improve cognition in VaD.
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