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9 Health and Medicine s

Magnesium Mineral
Regulates Vitamin D

Levels in Our Body

A new clinical trial shows how mineral magnesium has the ability
to regulate vitamin D levels in our body

agnesium, an essential micromin-

eral is needed in large amounts

for our body as it has multitude of

health benefits. Magnesium is

known to maintain functions of
nerves, muscles, in regulating heartbeat, regulat-
ing blood sugar and maintaining strong and
healthy bones. Magnesium is also known to
improve sleep quality and prevent headaches
including migraines. Green leafy vegetables and
some fruits like banana and raspberries are suit-
able food sources of magnesium as they are
enriched with this mineral. Magnesium is also
found in nuts, legumes, sea food and black choco-
late. The recommended daily dose for magne-
sium varies from 300-400 mg depending upon
gender. When protein-rich food is consumed or
there is intake of calcium and vitamin D levels,
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they are seen to increase body’s demand for mag-
nesium. Magnesium is largely ignored as a supple-
ment and is hardly recommended by doctors.

Vitamin D is a fat-soluble vitamin responsible for
maintaining normal levels of calcium and phos-
phorus in our blood as it helps to absorb calcium
and thus supports to form and maintain strong
bones. Vitamin D may provide protection and also
decrease an individual’s risk of developing diseas-
es like osteoporosis, hypertension and cancer.
Vitamin D levels in our body are important for
colorectal cancers as has been highlighted in
observational studies. Deficiency of vitamin D is a
big public health problem affecting millions
worldwide of all age groups, in fact over a billion
people across the globe are thought to be deficient
in vitamin D and this problem is prevalent in both
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developed and industrialized nations. Though vita-
min D deficiency can be overcome by spending
15-20 minutes daily under the sun with one’s 40
percent of skin surface exposed, this runs high risk
of developing skin cancer. Vitamin D fortification
via supplements is now routine in the public health
care system.

Association between magnesium and vitamin D
Previous studies have shown that magnesium
affects enzymes (metabolic pathways) which are
required to activate vitamin D thereby indicating
the need of magnesium for vitamin D to be effec-
tive. And low amounts or a deficiency of magne-
sium means low vitamin D as well because produc-
tion of the vitamin gets inhibited. A follow-up to
the previous observational studies linking the role
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of magnesium and vitamin D in preventing colorec-
tal cancer, researchers in the current study set out
to understand the exact association between mag-
nesium and vitamin D levels to understand what
influence it could have on colorectal cancer and
other diseases. A randomized controlled trial was
conducted in which around 180 participants who
were part of Personalized Prevention of Colorectal
Cancer Trial (PPCCT) and were at risk of developing
colorectal cancers were included. A random group-
ing into two groups was done; the first group was
given doses of magnesium supplements according
to their daily intake of magnesium as part of the
diet. The second group was given a placebo which
was ‘identical’ to magnesium capsules. While this
treatment was being conducted, levels of vitamin D
metabolites in participant’s blood were measured.
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Results showed that magnesium supplements
which the participants took, ‘interacted’ with the
vitamin D circulating in their blood and this
increased the levels of vitamin D if levels were too
low. If vitamin D encountered was too high, then
magnesium supplements reduced it. Magnesium
was seen to be ‘regulating’ vitamin D levels and
optimizing them. This control by magnesium
prevents both vitamin D deficiency and toxicity
and is attributed to the effect magnesium has on
the enzymes involved in production of vitamin
D in our body.

This study published in American Journal of Clini-
cal Nutrition, is the first evidence which shows
that magnesium plays a key role in optimizing
vitamin D levels in our body and can guide
prevention of disease conditions directly or indi-
rectly linked to vitamin D concentration. These
findings could also explain why some could also
explain why some times taking vitamin D
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supplements has no effect on its levels in the body
because without adequate magnesium, vitamin D
may not be useful as it won’t get metabolized. The
study suggests that if daily diet intake of magne-
sium is not sufficient in a person, then magnesium
supplements should be advised. Magnesium is a
mineral which is under-consumed and its supple-
ments are also rarely prescribed but this study ad-
vises that the scenario needs to change. Our daily
diet must include green leafy vegetables, beans,
whole grains and fatty fish to get our daily require-
ments of magnesium as more than half the popula-
tions even in developed countries is consuming a
magnesium deficient diet.

Source

Qi Dai et al., 2018, ‘Magnesium status and supple-
mentation influence vitamin D status and metabo-
lism: results from a randomized trial’, The Ameri-
can Journal of Clinical Nutrition, Vol. 108, no. 6,
DOI: http://dx.doi.org/10.1093 /ajcn/nqy274 =
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A Wireless

“Brain Pacemaker”

That Can Detect
and Prevent Seizures

Engineers have designed a wireless ‘brain pacemaker’ which
can detect and prevent tremors or seizures in patients suffering

from neurological disorders

ccording to World Health Organization
(WHO) neurological disorders affect
more than one billion people world-
wide and it causes more than 6 million
deaths annually. These disorders
include epilepsy, Alzheimer’s disease, brain stroke
or injuries and Parkinson’s disease. The impact of
these diseases is present in both developed and
developing countries and many times treatment is
unavailable due to lack of a proper health system,
trained personnel or other factors. The global pop-
ulation is ageing and according to WHO, in the next
30-40 years more than half the population will be
over 65 years of age. It is imperative to understand
that neurological disorders are going to be a huge
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health burden in the near future.

A ‘pacemaker’ for the brain

Engineers from University of California Berkeley
USA have designed a novel neurostimulator which
can simultaneously listen (‘record’) and also stimu-
late (‘deliver’) electric current inside the brain.
Such a device can provide a perfected personalized
treatment for patients suffering from neurological
disorders particularly Parkinson’s disease and epi-
lepsy. The device is coined WAND (wireless arti-
fact-free neuromodulation device), and it could be
also called as a ‘brain pacemaker’ similar to the
heart pacemaker - a tiny, battery-operated device
which is able to sense when the heart is beating
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irregularly and then delivers a
signal to the heart to achieve the
desired correct pace. Similarly,
the brain pacemaker is able to
wirelessly and autonomously
monitor the brain’s electrical ac-
tivity and once it has learned to
identify signs or features of a
tremor or seizure in the brain,
the device can self-adjust stimu-
lation parameters by delivering
the ‘correct’ electrical stimula-
tion when something is not in
order. It is a closed loop system
which can record as well as stim-
ulate alongside and is able to
adjust the different parameters
inreal-time. WAND is able to

Key points

@ Engineers have designed a

novel neurostimulator
which can simultaneously
listen (‘record’) and also
stimulate (‘deliver’) elec-
tric current inside the
brain.

The device can provide a
personalized treatment for
patients suffering from
neurological disorders
particularly  Parkinson’s
disease and epilepsy.

Challenges with previous
devices

One of the major challenges in
finding the right therapy for a
patient having a neurological
condition is the lengthy duration
of first finding a procedure and
then the high costs involved. Any
such device could very effectively
prevent tremors or seizers in
patients. However, the electrical
signatures which come before
the actual seizure or a tremor are
extremely subtle. Also, the fre-
quency and strength of the
desired electrical stimulation
which has the ability to prevent
these tremors or seizures is also

record electrical activity in the
brain over more than 125 chan-
nels in a closed-loop system. For
a practical demonstration, researchers showed
that WAND was able to recognize and take
appropriate measures to successfully delay
extremely specific arm movements in primate
monkeys (rhesus macaques).

Challenges with previous devices

One of the major challenges in finding the right
therapy for a patient having a neurological con-
dition is the lengthy duration of first finding a
procedure and then the high costs involved. Any
such device could very effectively prevent trem-
ors or seizers in patients. However, the electrical
signatures which come before the actual seizure
or a tremor are extremely subtle. Also, the fre-
quency and strength of the desired electrical
stimulation which has the ability to prevent
these tremors or seizures is also very sensitive.
That is the reason why small adjustments for
particular patients usually takes years before
any such device is able to provide an optimal
treatment. If these challenges are adequately
met, there can be a definite increase in outcomes
and accessibility.
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very sensitive. That is the reason
why small adjustments for par-
ticular patients usually takes
years before any such device is able to provide an
optimal treatment. If these challenges are ade-
quately met, there can be a definite increase in out-
comes and accessibility.

In a new study published in Nature Biomedical
Engineering, researchers wanted the device to give
the best possible outcome for a patient by provid-
ing an optimal stimulation. This is achievable only
by listening as well as recording the patterns or
neural signatures. But, recording and stimulating
electrical signals is very challenging as large pulsa-
tions which are delivered by stimulation can over-
whelm the electrical signals in the brain. The issue
with current deep brain stimulators is that they are
unable to ‘record’ and at the same time ‘deliver’
stimulation to the same region of the brain. This
aspectis the most crucial for any closed-loop thera-
py and no such device is currently available com-
mercial or otherwise.

This is where the exceptionality of WAND comes
into the picture. Researchers designed WAND
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