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Abstract
Vitamin D deficiency has turned into a rather concerning health issue around the globe, touching at least 40- 50% of general population. The
old and stereotyped view with regard to the problem is that, the current hypovitaminosis D results from inadequate vitamin D in human diet
and lack of enough sunlight exposure as well. And more amusing that a vast majority of epidemic human health problems today, are, somehow,
regarded to be directly due to this particular nutrient deficiency. Our major aim in this brief overview which will be followed by an opinion, is
to cast a faint beam of light onto a narrow road towards a more sensible understanding of this utterly bizarre, poorly explained human health
dilemma. We would like to give the impression that the current vitamin D deficiency state is not merely a simple dietary inadequacy, but an
immediate outcome of metabolic syndrome and its closely related attendant, the non-alcoholic fatty liver disease (NAFLD). We, for the first
time would, reasonably like to put forward the idea of vitamin D malabsorption and impaired 25 hydroxylation of vitamin D precursors as the
major operating process for routinely observed low serum 25- hydroxy vitamin D levels and open a wide field of research in front of dedicated,
loyal scientists.
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Introduction
Human’s vitamin D requirement is supplied by two main
sources: D2(ergocalciferol) and D3(cholecalciferol). Vitamin D3
is synthesized in skin via sun exposure and ultraviolet irradiation
of the epidermis. Vitamin D2 is found in some kind of food stuffs,
especially beef liver, cheese, egg yolk and fatty fish. Due to the
longer half- life of 25- hydroxy vitamin D compared to 1- 25 (OH)2
vitamin D, serum 25(OH)D has become the standard laboratory
test to define vitamin D status. A serum 25(OH)D levels of < 20
ng/ ml has been considered as vitamin D deficiency, and values
between 21-29 ng/ml as insufficiency. Vitamin D is sufficient if it
is > 30 ng/ml and in toxic levels if >150ng/ml.

Discussion

Vitamin D deficiency has evolved into a totally perplexing
human health problem worldwide, affecting more than fifty
percent of the people. According to recent reports, the highest
rate of 25(OH) D deficiency has been observed in blacks (82%),
followed by Hispanics and middle east inhabitants (70%). It
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would be quite a surprise to point out that, even the people of
countries with adequate sun exposure and high standards of living
where most food stuffs are fortified with vitamin D, demonstrate
incredibly high prevalence of 25(OH) D deficiency; an important
subject which needs to be discussed comprehensively and
questioned thoughtfully [1-4]. In a recently published study from
Qatar, Al-Dabhani and the colleagues reported that 68% of men
and 64% of women suffered from severe vitamin D deficiency.
His work, as many other reports, revealed a strong association
between metabolic syndrome and 25 hydroxy vitamin D
deficiency. The study also referred to another notable issue; the
higher the waist circumference the lower the serum levels of 25
(OH) vitamin D [5].
During the past three decades we have been continuously
shuttling around a vicious cycle, considering the current
hypovitaminosis D as a nutritional shortage of vitamin D, or
the lack of enough exposure to sun light. And farther than this,
we have made an extensive effort to display a kind of cause
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and effect relationship between hypovitaminosis D and a wide
variety of disorders from up on the top of the head (baldness,
headache, depression, benign intracranial hypertension)
down to the tip of the toes (sensory neuropathy, toe nail
dystrophy and…)! The shortest list of disorders suggested
to be related to, or even presumed to be due to vitamin D
deficiency would consist of: Metabolic Syndrome, obesity, high
waist circumference, hypertriglyceridemia, low serum HDL-c,
hypertension, atherosclerotic cardiovascular disease, PCOS, BPH,
prostate cancer, breast cancer, T1DM, T2DM, multiple sclerosis,
inflammatory bowel disease, SLE, RA, depression, Alzheimer’s
disease, hematologic disorders, migraine, tension type headache,
benign intracranial hypertension, baldness, neuropathies,
infertility, pregnancy loss and so on [6-16]. For example, the
cause and consequence relationship between hypovitaminosis
D and NAFLD has been taken so seriously that in a recently
published paper by Papapostoli and the co-workers, even fourweek vitamin D supplement resulted in significant NAFLD
regression [17], or the story of rapid symptomatic reversal of
type-1 diabetes neuropathy through correction of vitamin D
deficiency [18]. How to accept that almost all current human
health- related issues directly stem from a simple micronutrient
deficiency in the diet (vitamin D), and we, nevertheless, are
standing stock-still doing nothing about it? The galloping
incidence and the alarming prevalence of metabolic syndrome,
obesity, NAFLD, T2DM and cardiovascular disease have put the
human life on the edge of a certain catastrophe, and we simply
address the whole problem to be merely on account of vitamin
D shortage in human diet. The dramatic surge in infertility rate
and pregnancy losses are turning into real threats towards the
human generation, and we confidently blame low serum 25- OH
vitamin D levels as the main culprit and perhaps recommend
beautifully packed vitamin D containing pearls as the miraculous
remedy! It looks as if, we have been facing with a big illusory bias
in considering an innocent bystander (low serum 25 OH D) as
the putative cause for a host of human diseases. We might have
failed to comprehend the bottom of what has been happening to
human over the past few decades.
When two basically unrelated phenomena are highly
prevalent in a defined cohort, it is not unusual to find an
apparent association between them. Almost 50% of 35-year-old
men are married in my society, and 50% of the same population
are bald as well. Is it surprising to find a statistically significant
association between marital status and male-pattern baldness
in this particular cohort? Should this vivid association simply
arouse the notion that marriage could be a powerful risk for
baldness? This delusive perception might have been happened
in many studies trying to find a kind of relationship between
hypovitaminosis D and the incredibly prevalent accompaniments
of metabolic syndrome. What we are trying to reason out is
that, the current low 25(OH) vitamin D epidemic might be
one of the countless disorders related to insulin resistance/
hyperinsulinemia syndrome. We believe that current vitamin D
0034

deficiency actually emerged concurrent with a poorly explained
insulin resistance fare- up in late 1980s, which rapidly turned
into a worldwide health catastrophe, that is, metabolic syndrome.
It is worth noting that, the prevalence of the three major human
health problems today (metabolic syndrome, NAFLD and
vitamin D deficiency) is exactly the same, roughly 50%, and their
pathophysiology’s are so interlaced that determination of the
cause and definition of the consequence has changed to a major
dilemma, and hence a source of gross delusive bias in research.
To summarize the entire pathophysiology of metabolic
syndrome in a few short sentences, one might say that, a poorly
discussed a etiologic factor brought about an overwhelming
insulin resistance state in mankind. The very first response and
perhaps the sole chance to cope with this tumultuous state was a
correspondent increase in pancreatic B-cell insulin secretion; an
unwanted, undesirable response which gave way to an immense
concentration of insulin in the portal vein and to lesser extent, in
systemic circulation. At the top on the list of undesirable effects
of portal vein insulin plethora, stand the superfluous synthesis of
de novo fatty acid, Apo B100, and triglyceride-rich VLDL particles
by the liver cells. In such a chaotic situation, Non-alcoholic
fatty liver disease begins with gradual accumulation of VLDLcontaining lipid droplets inside the liver cells, and progresses
towards a deleterious cellular oxidative stress, accumulation
of free radicals, inflammatory reactions, NASH, fibrosis, occult
cryptogenic cirrhosis and eventually overt impairment in almost
all synthetic functions of the liver, not to mention the delicate
process of bile synthesis, bile modification and secretion [19-33].

The first and foremost hepatic commitment towards
thorough intestinal absorption of dietary fat and fat-soluble
constituents, especially fat-soluble vitamins, including vitamin
D, is to provide the duodenum with a generous amount of
high quality bile. The organic and inorganic solutes of bile are
of considerable complexity. Being deeply engaged in the fine
process of fat emulsification, bile is considered as the sine qua
non for proper fat digestion and absorption, without which a
serious malabsorption of dietary fat will take place. Even minor
defects in this vital task of bile will lead to significant failure
in absorption of fat, and fat-soluble vitamin D in due course
[34,35]. Considering what was briefly described, it seems
quite logical to suggest that, in NAFLD of metabolic syndrome,
the secretion of a poor-quality bile could simply give rise to a
surreptitious fat malabsorption and an insidious disturbance
in vitamin D assimilation from the small intestine. That is why
from all reports concerning the hypovitaminosis D associations
so far, the relationship between NAFLD and 25(OH) D deficiency
has received the highest strength, remaining significant enough
even independent from metabolic syndrome, obesity, diabetes
and insulin resistance profile. But, this is not the end of the story
yet. In addition to mentioned putative vitamin D malabsorption,
progressive liver cell dysfunction might negatively influence
the hepatic 25- hydroxylation capacity, causing a state of low
serum 25 (OH) D despite near-normal serum vitamin D2 and
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D3. Thus, in NAFLD, the low serum concentrations of 25(OH)D
might be the outcome of two distinct phenomena; occult vitamin
D3 malabsorption and defective 25 hydroxylation of vitamin D
precursors.

Stringent and inflexible low-fat diet prescribed by health
providers, being stressed with great enthusiasm by the media
as well, can also contribute as an auxiliary risk for vitamin D
malabsorption. It was noted that vitamin D is a strict fat-soluble
substance, hence, enough fat in ingested meal is, indeed, a
prerequisite for effective assimilation of vitamin D.

The issue of vitamin D storage in adipose tissue is also worth
noting. Although negligible in thin healthy subjects, but the
abnormally expanded, pathologic adipose tissue of metabolic
syndrome, could soak up a notable portion of serum vitamin
D2, D3, and their 25-hydroxylated form, accounting for another
putative factor for current dilemma of low serum 25(OH) D.
Now one might gather the core concept with regard to negative
correlation between high waist circumference and low serum
25 OH D. Pay particular attention that, on a setting of deficient
vitamin D absorption and defective 25-hydroxylation, the
mentioned subject may receive further importance.

Conclusion

Contrary to current belief, we would like to give the
impression that vitamin D deficiency state is not merely a simple
dietary inadequacy, but also an immediate outcome of metabolic
syndrome and its closely related attendant, the non-alcoholic
fatty liver disease (NAFLD). We would like to put forward the
idea of vitamin D malabsorption and impaired 25 hydroxylation
of vitamin D precursors as the major operating factors for
currently observed low serum 25- hydroxy vitamin D levels.
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