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Combating COVID-19 and Building Immune Resilience: A Potential Role for

Magnesium Nutrition?

Taylor C. Wallace®™* (®

*Think Healthy Group, Washington, DC, USA; "Department of Nutrition and Food Studies, George Mason University, Fairfax, Virginia, USA;

“Center for Magnesium Education & Research, Pahoa, Hawaii, USA

ABSTRACT

Background: In December 2019, the viral pandemic of respiratory illness caused by COVID-19
began sweeping its way across the globe. Several aspects of this infectious disease mimic meta-
bolic events shown to occur during latent subclinical magnesium deficiency. Hy ia is

ARTICLE HISTORY
Received 13 May 2020
Accepted 16 June 2020

a relatively common dlinical eccurrence that often goes unrecognized since magnesium levels are
rarely monitored in the clinical setting. Magnesium is the second most abundant intracellular cat-
ion after potassium. It is |nvolved in =600 enzymatic reactions in the body including those contri-
buting to the d immune and infl, v responses exhibited by COVID-19 patients.

Methods: A summary of experimental findings and knowledge of the biochemical role magne-
sium may play in the pathogenesis of COVID-19 is presented in this perspective. The Mational

Magnesium; COVID-1%;
coronavinss; COVID-19;
nutrition; potassium;
vitamin D; hypokalemia;
hypomagnesemia;
inflammation; cytokine

Table 2. Intravenous dosing of potassium and magnesium in patients with normal renal function.

Dasing of potassium chloride

Academy of Medicine's Standards for Systematic Reviews were independently employed to iden-
tify clinical and prospective cohort studies assessing the relationship of magnesium with interleu-
kin-6, a prominent drug target for treating COVID-19.

Results: Clinical recommendations are given for prevention and treatment of COVID-19. Constant
monitering of ionized status with sub 1t repletion, when appropriate, may be an
effective strategy to influence disease contraction and progression. The peer-reviewed literature
supports that several aspects of magnesium nutrition warrant clinical consideration. Mechanisms
include its “calcium-channel blocking” effects that lead to downstream suppression of nuclear fac-
tor-Kfi, interleukin-6, c-reactive protein, and other related endocrine disrupters; its role in regulat-
ing renal potassium loss; and its ability to activate and enhance the functionality of vitamin D,
among others.

Conclusion: As the world awaits an effective vaccine, nutrition plays an important and safe role in
helping mitigate patient morbidity and murballty Our group is working with the Academy of
Nutrition and Dietetics to collect patient-level data from «care units across the United
States to better understand nutrition care plmn:es rhat lead to better outcomes.

Serum K (mEgiL) Dosa (mEqg) Laborataory Work

35— 39° 40 (x 1) Assess basal metabolic profile and check
magnasium status next morning.

iD-—-34 40 (x 2 Assess basal metabolic profile and check
magnesium status next morning; may wish to
assess potassium status 2-hours after second 40
mEqg bolus, especially if losses are suspected to
be high. Reassess

20-29 40 (= 3+]) Assess potassium status 2-hours after second 40
mEqg infusion and reassess; may need 1 —2
additional boluses; repeat. Check magnesium
status. Reassass.

Dasing of Magnesium Gluconate

Serum Mg {mg/dL} Dose (g/kg)

16—18 005

10—-15 01

=1.0 015

Adapted with permission from Dickerson 2001 (89).

*5ome clinicians choose not to provide any potassium for a serum concentration of 3.5-3.9 mEg/L, depending on the dlin-
ical scenario.

Mote: These doses are based on “average sized” adults and should not be used for patients with renal impairment or
adrenal insufficiency. Always examine magnesium status in any patient who is hypokalemic. Increase the amount of
potassium in the IV/parental nutrition solutions if possible. Be sure to check arterial pH level to ascertain whether any
aberrations in serum potassium are due to an abnormal pH.
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[E*: JOURNAL OF THE AMERICAN COLLEGE NUTRITION. 2020, June. Combating COVID-19 and Building immune
Resilience: A potential Role foe Magnesium Nutrition? Taylor C. Wallace]
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Figure 1 Pathways of Cd-induced generation of reactive oxygen species (adapted from ref. 39 by Danijela Pukic-Cosic).
Cadmium impairs enzyme activity of antioxidative defence system (superoxide dismutase, SOD; catalase, CAT; glutathione
peroxidase, GSH-Px; glutathione-S-transferase, GST; gluathione reductase, GR) and of the non-enzymatic component glutathione,
GSSG and GSH.

Cadmium also elevates the levels of Fenton metals (Fe'', Ci'), which can break down hydrogen peroxide, H_.O_, to a reactive
hyvdroxyl radical, OH.
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[&X: Cadmium Toxicity revisited. 2011,(62):65-76, Cadmium toxicity revisired: Focus on oxidative stress induction
and interactions with Zinc and magenesium. Vesna MATOVIC, Aleksandre BUHA, Zoria Bulat]
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Journal of Autoimmunity 85 (2017) 78—97

Contents lists available at ScienceDirect

Journal of Autoimmunity

journal homepage: www.elsevier.com/locate/jautimm Table 1
Summary table on effects of calcitriol on immune and inflammatory cells.
Target cells Effects References
Modulation of inflammatory and immune responses by vitamin D @ . Suppression Induction
Francesco Colotta * °, Birger Jansson ?, Fabrizio Bonelli Dendritic Cells. Pro-inflammatory cytokines. Anti-inflammatory cytokine IL-10. [78—80,82—84]
> DiaSorin SpA, Saluggia, VC, Italy Class I MHC and costimulatory molecules (CD40, CD80, CD86). Tolerogenicity.
® DiaSorin Inc, Stillwater, MN, USA Monocytes and Pro-inflammatory cytokines IL-1p, IL-6, TNFa, RANKL and COX-2. Anti-inflammatory cytokine IL-10. [72,88]
macrophages. Cathelicidin (anti-microbial).
B-cells. Proliferation, immunoglobulin class switching & production. Apoptosis. [94—-96,98—101]
ARTICLE INFO ABSTRACT . . P -
CD 86 and CD74 (reduced T-cells stimulation and MHC-II assembly). Anti-inflammatory cytokine IL-10.
Article history: Vitamin D (VitD) is a prohormone most noted for the regulation of calcium and phosphate levels in B-cells to plasma cells.
Received 2 July 2017 circulation, and thus of bone metabolism. Inflammatory and immune cells not only convert inactive VitD + 9 _ i : £ - 7
Accepted 5 July 2017 metabolites into calcitriol, the active form of VitD, but also express the nuclear receptor of VitD that CD4™ T cells. IFN y apd IL 2_I1’1_Th] cells . . R IL-4 and GATA3 in cultures driven by Ag, anti-CD3 [74,107,108,111
Available online 18 July 2017 modulates differentiation, activation and proliferation of these cells. In vitro, calcitriol upregulates Th17 differentiation and activation by the inhibition of IL-17A, IL-17F, and CD28. —116,121]
y different anti-inflammatory pathways and downregulates molecules that activate immune and inflam- RORC, and CCRG. FoxP3 and Tregs differentiation in vitro and
Keywords: ini: i i i i i . .. . + . . . R . N . .
Vitamin D matory cells. Administration of VitD has beneficial effects in a number of experimental models of IL-4 in naive CD62 ligand + CD4™ T cells during in vitro polarization. in vivo in mice.
Calciferol autoimmune disease. Epidemiologic studies have indicated that VitD insufficiency is frequently associ- .
Vitamin D receptor ated with immune disorders and infectious diseases, exacerbated by increasing evidence of suboptimal (D87 T cells. [FN‘.' and TNFz. [ 1 26]
Autoimmunity VitD status in populations worldwide. To date, however, most interventional studies in human inflam- Unconventional T Cells. [FN-y. Invariant NKT cells (iNKT). [104,128]
Inflammation matory and immune diseases with VitD supplementation have proven to be inconclusive. One of the Innate Lymphoid Cells. NK dEVE]O]JITIEI'It Cytolytic kiI]ing capacity [ 130.131 ]

reasons could be that the main VitD metabolite measured in these studies was the 25-hydroxyVitD

(250HD) rather than its active form calcitriol. Although our knowledge of calcitriol as modulator of
immune and inflammatory reactions has dramatically increased in the past decades, further in vivo and
clinical studies are needed to confirm the potential benefits of VitD in the control of immune and in-
flammatory conditions.

© 2017 Elsevier Ltd. All rights reserved.
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Calcitriol(2-d H|EtTI D)OI X1|1°4 %”"‘o AFO|EZFOI L-12, IFN-g, IL-6, IL-8, TNF-o, IL-17, IL92] M-S ZAAZHS
AFO|EZLOl |L-4, IL-5, IL-102] MHS ZIHAIZ.
Am@u AH A NF-KB p65 &d XM E St 2SS 21= LIEHH.

[EX: Journal of Autoimmunity, 2017,(85) 78-97, Modulation of inflammatory and immune responses by vitamin D
Francesco Colotta, Birger Jansson, Fabrizio Bonelli]
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