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ABSTRACT

Background: This article aims to explain the process in which Cortisol, known as the "Stress Hormone", designated to allow the transfer of
glucose from the body to the blood stream to respond to stressful situations, is the cause for several key illnesses, among them Alzheimer's Disease
and Diabetes, hypertension and schizophrenia.

This study will use past literature and connect the dots regarding the mechanism in which these illnesses work and explain why the way to
downgrade cortisol levels and therefore to possibly prevent or even cure these diseases, is by absorption of vitamin B12 and Folic acid through
nutrition or food supplementation.

Through analysis of previously researched literature this study will reach conclusions not previously discussed. It will use previous essays and
researches to support its theory and take them a step further to thoroughly explain the mechanisms and possible therapeutic strategies deriving from

them.

Methods: The research relies on theory and analysis based on multiple previous studies referenced and quoted
Results: In AD, Diabetes and Hypertension high cortisol levels correlate with low folate and vitamin b12 levels and with high homeocysteine

levels.
Conclusions: A preventive and a possible treatment to AD and Diabetes as well as to other diseases explained is by consumption of folic acid and
viaminb12
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BACKGROUND If high Cortisol levels indeed correlate with low folate and vitamin B12

In previous articles, I studied the role of Cortisol, the “Stress Hormone™ -
produced to promote transfusion of sugar to the bloodstream in stressful
situations - as the possible cause for Alzheimer’s disease. This is based on
the deteriorating effect Cortisol has on alpha, beta and gamma secretase,
enzymes in charge of the peptide ofamyloid beta [15-20, 1].

Alzheimer's disease is defined by accumulation of beta amyloid plaques
within the neurons of the brain.[15] The enzymes responsible for the
peptide of amyloid beta and accordingly of this malfunction are called
alpha, beta and gamma secretases.[ 16] The deterioration of their activity
possibly stems from excessive levels of cortisol secretion through long
periods of time as is evident in Alzheimer's Disease[ 1 7-20]

Cortisol, "The Stress Hormone" is produced by the brain to promote
transfer of sugar to the bloodstream in "fight or flight" situations.

I first hypothesized that one way to downplay Cortisol secretion is by
elevating of blood glucose levels through nutrition and therefore
compensate for the need in Cortisol [1], if you maintain high blood
glucose levels, the need for Cortisol subsides, but this was challenged by
Alzheimer’s occurrence in Type2 Diabetes Patients. [25-26,21,5,2]

I'thenreached a conclusion that diabetes could be a behavioral reaction to
high Cortisol levels, for the same logic of answering Cortisol secretion
with Glucose [1], I realized that my initial idea of answering high cortisol
secretion with glucose consumption could be the underlying cause for
Diabetes.

As 1 tried to think what could cure high Cortisol Levels, not by
duplication of its role, but by itself, I found numerous studies that show
low folate (folic acid) levels and not just high cortisol levels to directly
correlate with Alzheimer’s, Higher Folate intake to reduce risk of
Alzheimer's and Folic Acid treatment to manufacture improvement on all
important parameters in AD patients.[6- 28-29,10]

I realized this may be also true for Cushing Syndrome [11] and
Schizophrenia [12], where high cortisol levels and low folate levels are
evidenced [11-12]. And also for Diabetes as high Cortisol levels are
indeed related to the development of Diabetes and Folate Treatment
proved beneficial in Diabetics [ 26-23,13-14,5].

Low vitamin B12 Levels also proved to correlate with these conditions
[7,12,27-29,31,35-37].

These conditions also correlate with high Homocysteine levels and
diseases deriving from it [7, 11-12, 30-32, 35, 37-38], and with high
blood pressure (Hypertension) [ 38,33-36,29].

levels, it's sensible to suggest that excessive cortisol secretion relies on
insufficient Folate and Vitamin B12 consumption and that treatment and
prevention of all these diseases and all diseases deriving from high Cortisol
could be by improving consumption of folic acid and vitamin b12.

RESULTS

Alzheimer's disease is defined by accumulation of beta amyloid plaques
within the neurons of the brain.[15] Alzheimer’s disease (AD)
pathogenesis is widely believed to be driven by the production and
deposition of the B-amyloid peptide (AB). For many years, investigators
have been puzzled by the weak to nonexistent correlation between the
amount of neuritic plaque pathology in the human brain and the degree of
clinical dementia. Substantial evidence now indicates that the solubility
of AP, and the quantity of Ap in different pools, may be more closely
related to disease state.[15] The enzymes responsible for the peptide of
amyloid beta and accordingly of this malfunction are called alpha, beta
and gamma secretases.[ 16] Generation of Amyloid peptide (Abeta) is at
the beginning of a cascade that leads to Alzheimer's disease. Currenty, the
mechanisms of Abeta generation and Abeta prevention are subject of
intensive research. Amyloid precursor protein (APP), as well as beta- and
gamma-secretases are the principal players involved in Abeta
production, while alpha-secretase cleavage on APP prevents Abeta
deposition. [16] These proteases that are involved in the processing of
amyloid precursor protein-alpha-secretase, beta-secretase and gamma-
secretase-are of particular interest as they are central to the generation
and modulation of amyloid-beta peptide. [17] physical and psychosocial
stressors, in part acting through the hypothalamic-pituitary-adrenal
(HPA) axis, may accelerate the process of Alzheimer's disease (AD) [ 18],
Higher HPA activity, as reflected by increased plasma cortisol levels, is
associated with more rapid disease progression in subjects with
Alzheimer-type dementia[ 19]. Another study found "Increased cortisol
levels in aging and Alzheimer's disease in postmortem cerebrospinal
fluid". [20]

In type 2 diabetic subjects, hypothalmic-pituitary-adrenal activity is
enhanced in patients with diabetes complications and the degree of
cortisol secretion is related to the presence and number of diabetes
complications.[5] Epidemiological and biological evidences support a
link between type 2 diabetes mellitus (DM2) and Alzheimer’s disease
(AD). Persons with diabetes have a higher incidence of cognitive decline
and an increased risk of developing all types of dementia. Cognitive
deficits in persons with diabetes mainly affect the areas of psychomotor
efficiency, attention, learning and memory, mental flexibility and speed,
and executive function. Increased cortical and subcortical atrophy have
been evidenced after controlling for diabetic vascular disease and
inadequate cerebral circulation. Disturbances in brain insulin signaling
mechanisms may contribute to the molecular, biochemical, and
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histopathological lesions in AD. [21] Type 2 Diabetes increases the
risk of dementia more than 2-fold. [25] Late-night salivary Cortisol
(LNSC) is reportedly highly accurate for the diagnosis of Cushing's
syndrome (CS). The purpose of this study was to evaluate LNSC levels
in elderly male veterans with and without diabetes [26]. Average
Late-night salivary Cortisol levels (nmol/l) in diabetics were
significantly higher than in nondiabetics [median (interquartile range):
246 (1-8—4-1) vs.1:6 (1-:0-2-0)] and in those aged > 60 compared to < 60
[2:7 (2:0-4-3) vs. 1:9 (1-4-2:9)].[26]

High cortisol and low folate are the only routine blood tests predicting
probable Alzheimer's disease after age 75[6], Serum total
homocysteine levels were significantly higher and serum folate and
vitamin B12levels were lower in patients with dementia of Alzheimer
type and patients with histologically confirmed AD than in controls
Low blood levels of folate and vitamin B12, and elevated
homocysteine (tHcy) levels were associated with AD.[7] Low blood
folate and raised homocysteine concentrations are associated with
poor cognitive function. Folic acid supplementation improves
cognitive function. [8] This small pilot study examined the effect of
folic acid supplementation on newly diagnosed patients with AD. Folic
acid improved cognition and markers of inflammation. [9] Study
findings have suggested an association between Alzheimer’s disease
(AD) risk and several vitamins and have speculated about their use as
preventive agents. Here, we examine whether total intake (intake from
diet plus supplements) of antioxidant vitamins (E, C, carotenoids) and
B vitamins (folate, B6, and B12) is associated with a reduced risk of
AD...After a mean follow-up of 9.3 years, AD developed in 57
participants. Higher intake of folate (RR, 0.41; 95% confidence
interval [CI], 0.22 to 0.76), vitamin E (RR, 0.56; 95% CI, 0.30 to 1.06),
and vitamin B6 (RR, 0.41; 95% CI, 0.20 to 0.84) were associated
individually with a decreased risk of AD after adjusting for age,
gender, education, and caloric intake. When these 3 vitamins were
analyzed together, only total intake of folate at or above the RDA (RR,
0.45;95% CI, 0.21 to 0.97) was associated with a significant decreased
risk of AD. No association was found between total intake of vitamins
C, carotenoids, or vitamin B12 and risk of AD.[10]

This study's objective was to explore the associations of low serum
levels of vitamin B12 and folate with AD occurrence. When using B12
<150pmol/L and folate <10 nmol/L to define low levels, compared
with people with normal levels of both vitamins, subjects with low
levels of B12 or folate had twice higher risks of developing AD
(relative risk [RR]=2.1,95% CI=1.2 to 3.5). These associations were
even stronger in subjects with good baseline cognition (RR =3.1,95%
CI = 1.1 to 8.4). Similar relative risks of AD were found in subjects
with low levels of B12 or folate and among those with both vitamins at
low levels. [28]

I realized this may be also true for Cushing Syndrome [11] and
Schizophrenia [12], where high cortisol levels and low folate levels are
evidenced [11-12].

In Cushing Syndrome, active hypercortisolism is associated with
hyperhomocysteinemia and reduced serum folate concentrations,[11]
And the 2md study showed Reduced folic acid, vitamin B12 and
docosahexaenoic acid and increased homocysteine and cortisol in
never-medicated schizophrenia patients. [12]

In type 2 diabetic subjects, hypothalmic-pituitary-adrenal activity is
enhanced in patients with diabetes complications and the degree of
cortisol secretion is related to the presence and number of diabetes
complications.[5] Short-term oral folic acid supplementation
significantly enhances endothelial function in type 2 diabetic patients.
[13] Data imply that folate can be used to improve nitric oxide status
and to restore endothelial dysfunction in patients with Type I diabetes.
Our results provide a strong rationale for the initiation of studies that
investigate whether supplementation with folic acid prevents future

cardiovascular events in this patient group. [14] Average Late-night

salivary cortisol levels (nmol/l) in diabetics were significantly higher
than in non-diabetics. [26]

Low vitamin B12 Levels also proved to correlate with these conditions
[7,12,27-29, 31, 35-37] Low blood levels of folate and vitamin B12,
and elevated tHcy levels were associated with AD. [7] Significantly
lower levels of folate and vitamin B12 in plasma and folate in red blood
cells were observed in first-episode psychotic patients compared to

healthy controls.[12] Vitamin B12 levels in the serum and the
cerebrospinal fluid (CSF) were significantly lower in the AD group than

in the multi-infarct dementia group.[27] When using B12 <150pmol/L

and folate <10 nmol/L to define low levels, compared with people with
normal levels of both vitamins, subjects with low levels of B12 or folate
had twice higher risks of developing AD. [28] Key constituents of one
carbon cycle (folic acid, vitamin B12 and DHA) may play a role in
reducing oxidative stress and inflammation in pregnancy induced
hypertension. [29] Low intakes of folic acid and vitamin B12, and
hyperhomocysteinemia, in both the healthy population living in urban
slums and adjacent urban non-slum areas, are important observations.
[31] In all 3 patient groups (Type2 Diabetes, Hypertension, Cardiov
ascular disease) Elevated levels of vitamin D2 and homocysteine were
observed, whereas the levels of folic acid and vitamins D3 and B12 were
lower than the reference range for each serum marker. [35] The data
suggest that high intakes of folic acid and vitamin B12 are associated
with lower levels of blood pressure among preschool children. [36] This
finding suggests that a fortification policy based on folic acid and vitamin
B12, rather than folic acid alone, is likely to be much more effective at
lowering of Homocysteine concentrations, with potential benefits for
reduction of risk of vascular disease. [37]

These conditions also correlate with high Homocysteine (Hcy) levels
and diseases deriving fromit[7,11-12,30-32,35,37-38].

Serum tHcy levels were significantly higher and serum folate and
vitamin B12 levels were lower in patients with dementia of Alzheimer
type and patients with histologically confirmed AD than in controls [7],
homocysteine levels were significantly associated with midnight serum
cortisol levels, which is the most sensitive marker of endogenous
hypercortisolism, and serum folate levels [11], Reduced folic acid,
vitamin B12 and docosahexaenoic acid and increased homocysteine and
cortisol in never-medicated schizophrenia patients [12] Hyperhomo
cysteinemia occurred with significantly greater frequency (seven of 18,
39%) in patients with non-insulin-dependent diabetes mellitus as
compared with age-matched controls (7%) [30] Low intakes of folic acid
and vitamin B12, and hyperhomocysteinemia, in both the healthy
population living in urban slums and adjacent urban non-slum areas [31]
Cereal fortified with folic acid has the potential to increase plasma folic
acid levels and reduce plasma homocysteine levels [32] In all 3 patient
groups, elevated levels of vitamin D2 and homocysteine were observed,
whereas the levels of folic acid and vitamins D3 and B12 were lower than
the reference range for each serum marker [35] This finding suggests that
a fortification policy based on folic acid and vitamin B12, rather than
folic acid alone, is likely to be much more effective at lowering of
homocysteine concentrations [37] Patients with the metabolic syndrome
had significantly higher plasma Hcy levels. After correction for
covariates, increasing Hey levels were associated with an increasing
prevalence of the metabolic syndrome, coronary heart disease, and CVD.
Plasma Hcy was directly correlated with age, waist circumference,
fasting glucose, triglyceride, uric acid, and fibrinogen levels, and
homeostatic model assessment index and inversely with creatinine
clearance and high-density lipoprotein cholesterol, vitamin B12, and
folate levels [38] and with high blood pressure (Hypertension) [29, 33-
36,38]:

A combined supplementation of omega-3 fatty acids and micronutrients
(folic acid, vitamin B12) reduces oxidative stress markers in a rat model
of pregnancy induced hypertension. [29] There is emerging evidence that
cortisol plays a significantly greater role in human hypertension than
previously thought [33], Oral cortisol increases blood pressure in a dose-
dependent fashion. At a dose of 80-200 mg/day, the peak increases in
systolic pressure are of the order of 15 mmHg. [34] Folic Acid and
Vitamins D and B12 Correlate With Homocysteine in Chinese Patients
With Type-2 Diabetes Mellitus, Hypertension, or Cardiovascular
Disease [35] and Dietary intake of vitamin B12 and folic acid is
associated with lower blood pressure in Japanese preschool children.[36]
Elevated plasma Homocysteine is associated with the metabolic
syndrome in hypertensive patients. Prevalence of events increases with
increasing plasma Homocysteine levels suggesting a contribution of Hey
to cerebro-cardiovascular diseases in these patients.[38]

CONCLUSIONS

Alzheimer's disease but also Diabetes, Cushing Syndrome,
Schizophrenia, Hypertension, High Homocysteine levels and possibly
other physical and mental illnesses, stem from or are characterized by
elevated Cortisol Secretion. The low levels of Folic Acid and Vitamin
B12 evidenced in these diseases could lead to establishing a link
between elevated cortisol levels and insufficient folate and B12
consumption.
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Based on this analysis of the below referenced studies and clinical data,
a preventive and a possible treatment to these diseases and symptoms
and to diseases deriving from them, should be by nutritional
consumption of more folic acid and B12 or by food supplementation of
these substances.

It is important for these findings to be researched further, in prevention

but

also for their potential as treatment.
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