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n the recent publication by Hightower et al. in the Journal of the American

College of Nutrition [1], the exposures of vitamin D and magnesium
deficiencies were combined for evaluation in a retrospective clinical study.
But, because blood analysis of magnesium does not reflect magnesium
stores in the human body, the clinical sign of myofascial pain (tender trigger
points) was used as a proxy for magnesium deficiency. The study concluded
that having a serum 25-hydroxyvitamin D (25(OH)D) less than 30 ng/mL
or myofascial pain, increased the risk for cancer, colon polyps and tendon
rupture, and the risk was further increased with having both of these
exposures. These 3 conditions were chosen for analysis because they were well
documented in the medical record, as well as common in the population.

Vitamin D and magnesium research have continued to parallel through time.
Very few scientific papers have combined these two important nutritional
building blocks under one study, even though they are intimately associated.
The hydroxylase enzymes that are involved in making vitamin D in the
human body, as well as the vitamin D carrier protein and receptor, require
magnesium as a cofactor. Therefore, magnesium deficiency can adversely
affect vitamin D levels, and possibly, its function in the body (2-14).

Myofascial pain has been associated with low vitamin D levels as well as
low magnesium. But, it is magnesium supplementation that has efficacy in
resolving this type of pain, though it takes months to do so (15-22). Many
individuals suffer from either latent or active pain, and often fluctuate
between both. This increases the likelihood of using pain medications,
to include overthe-counter remedies, opiates, benzodiazepines, and
neuroleptics. Myofascial pain has also been correlated with increased risk of
cancer, such as breast, colon, prostate and lung. And, the pain often increases
during chemotherapy treatment, as chemotherapy depletes magnesium in

the body (23-27).

The manuscript further discusses the causes of vitamin D and magnesium
deficiencies and brings to the forefront the contribution water gives for
obtaining adequate magnesium intake, which in turn could affect vitamin D
levels. Magnesium content of water can vary from nearly zero mg/L to over
100 mg/L (28-30). It is now recognized that those who live in a soft water
municipal district can have higher cancer rates as well as increased morbidity
and mortality from cardiovascular disease (30-36). The public and healthcare
communities need to be aware of this phenomenon, so that adequate
compensation through food, other water sources, or supplementation can
be instituted.

How best to compensate for low magnesium intake is tedious, and depends
on many factors, including genetics of the individual, disease processes
medications and alcohol consumption. The type of magnesium supplement
used is also a dilemma, as there are many supplements on the market, with
varying absorption rates and incidence of side effects such as diarrhea.

The laboratory reference range for total serum 25(OH)D is still being
debated, as it depends on a variety of clinical outcomes. It has been suggested
that the serum 25(OH)D concentration should be greater than 30 ng/
mL, but for cancer outcomes, greater than 50 ng/mL has been suggested
(2,3,14,37). The recommended daily allowance for vitamin D is also being
debated and depending on the agency, falls between 400 and 1000 IU of
vitamin D3 per day. In addition, age, gender, skin color, sun exposure, living

in latitudes above 37N and genetic variations in vitamin D production can
affect 25(OH)D concentrations in the body (38).

As for the Recommended Daily Allowance (RDA) for vitamin D, magnesium
was not taken into consideration. It is the author’s clinical observation that
the requirement for supplemental vitamin D3 in the San Francisco cohort
varied from 400 IU to 10,000 IU/day to achieve a 25(OH)D concentration
of greater than 50 ng/mL and adding an absorbable magnesium supplement
of 400-600 mg/day to the regimen reduced the vitamin D requirement for
most individuals [unpublished data].

This manuscript is unique in several areas. [t brings into the discussion that
magnesium deficiency can be a cause of vitamin D deficiency and that water
is important for magnesium intake. It also identifies myofascial pain as a
clinical sign of magnesium deficiency. The finding that myofascial pain and
vitamin D deficiency were associated with cancer, colon polyps and tendon
rupture may prove important for preventive medicine. Whether optimizing
vitamin D to greater than 50 ng/mL and magnesium to the point of no
trigger point tenderness will reduce disease needs further investigation.

The manuscript raises many questions and will hopefully inspire more
research.

REFERENCES

1. Hightower JM, Dalessandri KM, Pope K, et al. Low 25-hydroxyvitamin
D and myofascial pain: Association of cancer, colon polyps, and tendon

rupture. JACN. 2017;36:455-61.

2. Deng X, Song Y, Manson JE, et al. Magnesium, vitamin D status and
mortality: Results from US National Health and Nutrition Examination
Survey (NHANES) 2001 to 2006 and NHANES III. BMC Med.
2013;11:187.

3. Mursu J, Nurmi T, Voutilainen S, et al. The association between serum
25-hydroxyvitamin D3 concentration and risk of disease death in men:
Modification by magnesium intake. Eur ] Epidemiol. 2015;30:343-7.

4. Dai Q, Shrubsole M], Ness RM, et al. The relation of magnesium
and calcium intakes and a genetic polymorphism in the magnesium
transporter to colorectal neoplasia risk. Am J Clin Nutr. 2007;86:743-51.

5. Dalessandri KM, Miike R, Wiencke JK, et al. Vitamin D receptor
polymorphisms and breast cancer risk in a high-incidence population: A

pilot study. ] Am Coll Surg 2012;215:652-7.

6. LiS, Xu H, Li SC, et al. Vitamin D receptor 152228570 polymorphism
and susceptibility to ovarian cancer: A meta-analysis. Tumour Biol.

2014;35:1319-22.

7. Liu Y, Li C, Chen P, et al. Polymorphisms in the vitamin D receptor
(VDR) and the risk of ovarian cancer: A meta-analysis. PLoS One.
2013;8:e66716.

8. Mun M], Kim TH, Hwang JY, et al. Vitamin D receptor gene
polymorphisms and the risk for female reproductive cancers: A meta-

analysis. Maturitas. 2015;81:256-65.
9. Ogbah Z, Visa L, Badenas C, et al. Serum 25-hydroxyvitamin D3

2100 Webster Street Suite 418 San Francisco, CA, USA

Correspondence: Jane M Hightower, MD, 2100 Webster Street Suite 418San Francisco, CA, USA. Telephone (415) 923-3025, e-mail jhightowermd@aol.com
Received: December 02, 2017, Accepted: December 27, 2017, Published: December 30, 2017

OPEN a ACCESS

Appl Food Sci J Vol 2 No 1 January 2018

This open-access article is distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC) (http://
creativecommons.org/licenses/by-nc/4.0/), which permits reuse, distribution and reproduction of the article, provided that the original work is
properly cited and the reuse is restricted to noncommercial purposes. For commercial reuse, contact reprints@pulsus.com

10



Hightower

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

levels and vitamin D receptor variants in melanoma patients from the
Mediterranean area of Barcelona. BMC Med Genet. 2013;14:26.

Prescott ], Bertrand KA, Reid BM, et al. Evidence of differential effects
of vitamin D receptor variants on epithelial ovarian cancer risk by
predicted vitamin D status. Front Oncol. 2014;4:286.

Reimers LL, Crew KD, Bradshaw PT, et al. Vitamin D-related gene
polymorphisms, plasma 25-hydroxyvitamin D and breast cancer risk.

Cancer Causes Control. 2015;26:187-203.

Xu H, Li S, Qiu JQ, et al. The VDR gene Fokl polymorphism and
ovarian cancer risk. Tumour Biol. 2013;34:3309-16.

Zhao XZ, Yang BH, Yu GH, et al. Polymorphisms in the vitamin D
receptor (VDR) genes and skin cancer risk in European population: a

meta-analysis. Arch Dermatol Res. 2014;306:545-53.

Matsuzaki H, Katsumata S, Kajita Y, et al. Magnesium deficiency
regulates vitamin D metabolizing enzymes and type Il sodium-phosphate
co-transporter mRNA expression in rats. Magnes Res. 2013;26:83-6.

Bagis S, Karabiber M, As I, et al. Is magnesium citrate treatment effective
on pain, clinical parameters and functional status in patients with

fibromyalgia? Rheumatol Int. 2013;33:167-72.
Russell IJ, Michalek JE, Abraham GE. Treatment of fibromyalgia

syndrome with super malic: A randomized, double blind, placebo
controlled, cross-over pilot study. ] Rheumatol. 1995;22:953-8.

Engen DJ, McAllister SJ, Whipple MO, et al. Effects of transdermal
magnesium chloride on quality of life for patients with fibromyalgia: A

feasibility study. ] Int Med. 2015;13:306-11.

Straube S, Derry S, Straube C, et al. Vitamin D for the treatment of
chronic painful conditions in adults [review]. Cochrane Database Syst

Rev. 2015;6:CD 007771.

Karras S, Rapti E, Matsoukas S, et al. Vitamin D in fibromyalgia: A
causative confounding biological interplay? Nutrients. 2016;8:343.

Hsiao MY, Hung CY, Chang KV, et al. Is serum hypo-vitaminosis D
associated with chronic widespread pain including pain fibromyalgia? A
meta-analysis of observational studies. Pain Physician. 2015;18:E877-87.

Von Kinel R, Miiller-Hartmannsgruber V, Kokinogenis G, et al. Vitamin
D and central hypersensitivity in patients with chronic pain. Pain Med.

2014;15:1609-18.

Jesus CAS, Feder D, Peres MFP. The role of vitamin D in pathophysiology
and treatment of fibromyalgia. Curr Pain Headache Rep. 2013;17:355.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

Akkaya N, Atalay NS, Selcuk ST, et al. Frequency of fibromyalgia
syndrome in breast cancer patients. Int ] Clin Oncol. 2013;18:285-92.

Dreyer L, Mellemkjaer L, Kendall S, et al. Increased cancer risk in
patients referred to hospital with suspected fibromyalgia. ] Rheumatol.
2007;34:201-6.

McBeth ], Silman AJ, Macfarlane GJ. Association of widespread body
pain with an increased risk of cancer and reduced cancer survival.

Arthritis Rheum. 2003;48:1686-92.

Schrier M, Amital D, Arnson Y, et al. Association of fibromyalgia
characteristics in patients with non-metastatic breast cancer and the
protective role of resilience. Rheumatol Int. 2012;32:3017-23.

Celik D, Mutlu EK. Clinical implication of latent myofascial triggers
point. Curr Pain Headache Rep. 2013;17:353.

Azoulay A, Garzon P, Eisenberg MJ. Comparison of the mineral content

of tap water and bottled waters. ] Gen Intern Med. 2001;16:168-75.
http://water.usgs. gov/owq/hardness-alkalinity.html

http://www.who.int/water_sanitationhealth/dwq/chemicals/hardness.
pdf

Schlezinger M, Amitai Y, Goldenberg I, et al. Desalinated seawater
supply and all-cause mortality in hospitalized acute myocardial infarction
patients from the Acute Coronary syndrome Israeli survey 2002-2013.
Int ] Cardiol. 2016;220:544-50.

http://apps.who.int/iris/bitstream/10665/43836,1/9789241563550_
eng.pdfluaD1

Rylander R, Bonevik H, Rubenowitz E. Magnesium and calcium in
drinking water and cardiovascular mortality. Scand ] Work Environ

Health. 1991;17:91-4.

Rylander R. Magnesium in drinking water — A case for prevention? ]

Water Health. 2014;12:34-40.

Yang CY, Hung CF. Colon cancer mortality and total hardness levels in
Taiwan’s drinking water. Arch Environ Contam Toxicol. 1998;35:148-51.

Yang CY, Chiu HF, Cheng BH, et al. Calcium and magnesium in
drinking water and the risk of death from breast cancer. ] Toxicol

Environ Health Part A. 2000;60:231-41.

Bischoff-Ferrari HA. Optimal serum 25-hydroxyvitamin D levels for
multiple health outcomes. Adv Exp Med Biol. 2008; 624:55-71.

http://www.nap.edu/catalog/5776.html

11

Appl Food Sci J Vol 2 No 1 January 2018


http://www.who.int/water_sanitationhealth/dwq/chemicals/hardness.pdf
http://www.who.int/water_sanitationhealth/dwq/chemicals/hardness.pdf
http://apps.who.int/iris/bitstream/10665/43836/1/9789241563550_eng.pdf?uaD1
http://apps.who.int/iris/bitstream/10665/43836/1/9789241563550_eng.pdf?uaD1
HTTP://www.nap.edu/catalog/5776.html

