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A Commentary on 


Is There a Crucial Link Between Vitamin D Status and Inflammatory Response in Patients With COVID-19? 
By Saponaro F, Franzini M, Okoye C, Antognoli R, Campi B, Scalese M, Neri T, Carrozzi L, Monzani F, Zucchi R, Celi A, Paolicchi A and Saba A (2022) Front. Immunol. 12:745713. doi: 10.3389/fimmu.2021.745713



Introduction

With interest, we read the paper of Saponaro et al. (1), which investigated the relationship between vitamin D and a biochemical panel of inflammatory markers in patients with COVID-19. Even after controlling for age and gender, a significant inverse connection was discovered between 25OHD and interleukin (IL)-6, IL-10, tumor necrosis factor-alpha (TNF-α), C-reactive protein (CRP), and D-dimer. When compared to the other groups, patients with severe acute respiratory distress syndrome (ARDS) had a higher prevalence of hypovitaminosis D (p < 0.001), while nonsurvivor patients had lower 25-hydroxyvitamin D (25OHD) levels. We would like to emphasize the significance of vitamin D binding protein (DBP) and its polymorphism in these findings.



Vitamin D Binding Protein: A Multifunctional Protein

Vitamin D binding protein (DBP) has a molecular weight of 52-59 kDa and is a sparsely glycosylated alpha2-globulin. DBP has been linked to a number of physiologically significant features. To begin with, circulating vitamin D metabolites are mostly carried bound to DBP, with albumin serving as the secondary carrier, particularly in individuals with low blood DBP concentrations (2). Humans have an extensive DBP polymorphism, with three well-known alleles (DBP1F, DBP1S, and DBP2) and a large number of race variants (> 120). Combinations of two nonsynonymous single-nucleotide polymorphisms (SNPs) in exon 11 [DBP1F (rs7041-T/rs4588-C), DBP1S (rs7041-G/rs4588-C), and DBP2 (rs7041-T/rs4588-A)] and glycosylation pattern distinguish the three prevalent phenotypic alleles (3). The median plasma concentration of 25OHD, 1,25-dihydroxyvitamin D, and DBP is determined by the DBP phenotype. Patients with the DBP1-1 phenotype have significantly higher quantities of both vitamin D metabolites and DBP than DBP2-2 carriers, whereas DBP2-1 people have intermediate levels (3). A genome-wide meta-analysis revealed that the DBP contains four SNPs that alter the concentration of 25OHD levels: rs2282679 (DBP), rs6013897 (at CYP24A1), rs10741657 (near CYP2R1), and rs12785878 (near DHCR7) (4). rs2282679 is a near-perfect proxy for rs4588: rs2282679-A is coinherited with rs4588-C, whereas rs4588-C is coinherited with rs2282679-A (5). Furthermore, the blood vitamin D concentration is genotype dependent, being highest in rs2282679-A/A participants, intermediate in rs2282679-A/C carriers, and lowest in rs2282679-C/C subjects (4). A substantial correlation between rs2282679 and blood 25OHD and DBP concentrations was found in a Mendelian randomization study. Individuals who had the C-allele at rs2282679 had lower serum DBP levels than those who carried the more prevalent A-allele (5). Changes in blood DBP concentrations and DBP polymorphisms should be regarded as possible confounders when interpreting serum total 25OHD concentrations. However, as only 1-2% of its sterol binding sites are used, DBP has been assigned a number of other metabolic activities in addition to vitamin D transport: regulation of inflammatory processes and innate immunity, scavenging actin, fatty acid binding, and bone metabolism (2).



Discussion

When the frequency of the DBP1 allele in 55 nations was taken into account, we discovered a negative connection between the DBP1 allele frequency and COVID-19 prevalence and mortality. The relationship between the DBP1 allele frequency and a reduced prevalence and mortality due to SARSCoV2 infection might be explained in part by the putative protective effects of vitamin D and DBP (6). Furthermore, our findings were supported by a study with 517 COVID-19 patients, which found that polymorphisms in the DBP gene were associated with illness severity (p = 0.005). A further in-depth examination of the positive association between the Metabolism score (DBP, CYP24A1) and the severity of COVID-19 revealed that the polymorphism DBP rs2282679 might explain the majority of the interesting correlation found. There was a link between vitamin D polygenic risk score and blood 25OHD levels (p = 0.04). The observed association of lower 25OHD levels in nonsurvivors in the study of Saponaro et al. (1) may be influenced by DBP and its polymorphisms.

Looking at the relationship between DBP and several inflammatory markers showed that DBP synthesis is increased by IL-6, a critical driver of the hyperinflammatory condition caused by SARS-CoV-2. TNF-α causes no discernible change in DBP mRNA. Dexamethasone, on the other hand, has a positive impact on DBP release and has been demonstrated to lower mortality in critically sick patients with COVID-19 (7).

Sepsis and ARDS cause the extracellular environment and circulation to be flooded with globular actin (G-actin). G-actin buildup in the circulation causes polymerization and the development of filamentous actin (F-actin), which contributes to pulmonary microthrombi, pulmonary artery blockage, and endothelial injury (8). Lower serum DBP levels have been measured in sepsis patients compared healthy persons, with lower values in nonsurvivors versus survivors. Sepsis patients with lower serum DBP concentrations have Acute Physiology and Chronic Health Evaluation (APACHE) II and Sequential Organ Failure Assessment (SOFA) scores, indicating a negative relationship between DBP level and sepsis illness severity (9). When compared to healthy controls, the barrier integrity of primary human pulmonary microvascular endothelial cells is compromised following exposure to plasma from severe COVID-19 patients. More precisely, there is a loss of junctional VE-cadherin and cortical actin, as well as the creation of actin stress fibers and interendothelial gaps (10). Using Gene Ontology and MetaCore gene expression patterns were investigated in SARS-CoV-1 and SARS-CoV-2 infections, and revealed that actin/cytoskeleton remodeling via the RhoA pathway is critical for infection (11). Actin activates platelets, increasing the likelihood of thrombi formation and microcirculation blockage, a phenomena that is commonly observed in individuals with severe COVID-19 (12). The extracellular actin scavenger system is made up of two plasma proteins that serve complementary functions: gelsolin, which breaks down F-actin filaments into G-actin monomers, which are then tightly bound by DBP and transported for clearance primarily in the liver. DBP may operate as a scavenger protein in COVID-19, clearing extracellular G-actin produced from necrotic cells, which may be relevant in severe acute lung damage (13).

In conclusion, Saponaro et al. (1) conducted an intriguing investigation on the relationship between vitamin D and immune system activation during COVID-19. DBP polymorphisms influence the concentration of vitamin D metabolites and DBP. Because DBP transports vitamin D and participates in organism’s actin scavenging mechanism, we believe that future studies should focus on the link between DBP and its polymorphisms and SARSCoV2 infection.



Author Contributions

MS wrote the first draft of the manuscript. JD edited and revised the manuscript for important content. Both authors reread, edited, and approved the final version of the manuscript for submission.



References

1. Saponaro, F, Franzini, M, Okoye, C, Antognoli, R, Campi, B, Scalese, M, et al. Is There a Crucial Link Between Vitamin D Status and Inflammatory Response in Patients With COVID-19? Front Immunol (2022) 12:745713. doi: 10.3389/fimmu.2021.745713

2. Delanghe, JR, Speeckaert, R, and Speeckaert, MM. Behind the Scenes of Vitamin D Binding Protein: More Than Vitamin D Binding. Best Pract Res Clin Endocrinol Metab (2015) 29(5):773–86. doi: 10.1016/j.beem.2015.06.006

3. Lauridsen, AL, Vestergaard, P, Hermann, AP, Brot, C, Heickendorff, L, Mosekilde, L, et al. Plasma Concentrations of 25-Hydroxy-Vitamin D and 1,25-Dihydroxy-Vitamin D are Related to the Phenotype of Gc (Vitamin D-Binding Protein): A Cross-Sectional Study on 595 Early Postmenopausal Women. Calcif Tissue Int (2005) 77(1):15–22. doi: 10.1007/s00223-004-0227-5

4. Wang, TJ, Zhang, F, Richards, JB, Kestenbaum, B, van Meurs, JB, Berry, D, et al. Common Genetic Determinants of Vitamin D Insufficiency: A Genome-Wide Association Study. Lancet (2010) 376(9736):180–8. doi: 10.1016/S0140-6736(10)60588-0

5. Leong, A, Rehman, W, Dastani, Z, Greenwood, C, Timpson, N, Langsetmo, L, et al. The Causal Effect of Vitamin D Binding Protein (DBP) Levels on Calcemic and Cardiometabolic Diseases: A Mendelian Randomization Study. PLoS Med (2014) 11(10):e1001751. doi: 10.1371/journal.pmed.1001751

6. Speeckaert, MM, De Buyzere, ML, and Delanghe, JR. Vitamin D Binding Protein Polymorphism and COVID-19. J Med Virol (2021) 93(2):705–7. doi: 10.1002/jmv.26508

7. Guha, C, Osawa, M, Werner, PA, Galbraith, RM, and Paddock, GV. Regulation of Human Gc (Vitamin D-Binding) Protein Levels: Hormonal and Cytokine Control of Gene Expression in Vitro. Hepatology (1995) 21(6):1675–81. doi: 10.1016/0270-9139(95)90474-3

8. Holm, FS, Sivapalan, P, Seersholm, N, Itenov, TS, Christensen, PH, and Jensen, J-US. Acute Lung Injury in Critically Ill Patients: Actin-Scavenger Gelsolin Signals Prolonged Respiratory Failure. Shock (2019) 52(3):370–7. doi: 10.1097/SHK.0000000000001279

9. Xiao, K, Zhang, D-C, Hu, Y, Song, L-C, Xu, J-Q, He, W-X, et al. Potential Roles of Vitamin D Binding Protein in Attenuating Liver Injury in Sepsis. Military Med Res (2022) 9(1):4. doi: 10.1186/s40779-022-00365-4

10. Michalick, L, Weidenfeld, S, Grimmer, B, Fatykhova, D, Solymosi, PD, Behrens, F, et al. Plasma Mediators in Patients With Severe COVID-19 Cause Lung Endothelial Barrier Failure. Eur Respir J (2021) 57(3):2002384. doi: 10.1183/13993003.02384-2020

11. Liu, H-L, Yeh, I-J, Phan, NN, Wu, Y-H, Yen, M-C, Hung, J-H, et al. Gene Signatures of SARS-CoV/SARS-CoV-2-Infected Ferret Lungs in Short- and Long-Term Models. Infect Genet Evol (2020) 85:104438. doi: 10.1016/j.meegid.2020.104438

12. Janmey, PA, Lamb, JA, Ezzell, RM, Hvidt, S, and Lind, SE. Effects of Actin Filaments on Fibrin Clot Structure and Lysis. Blood (1992) 80(4):928–36. doi: 10.1182/blood.V80.4.928.928

13. Chishimba, L, Thickett, DR, Stockley, RA, and Wood, AM. The Vitamin D Axis in the Lung: A Key Role for Vitamin D-Binding Protein. Thorax (2010) 65(5):456–62. doi: 10.1136/thx.2009.128793




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Speeckaert and Delanghe. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu.2022.875973_cover.jpg
, frontiers

in Immunology

Commentary: Is There a Crucial

Link Between Vitamin D Status

and Inflammatory Response in
Patients With COVID-19?





OEBPS/Images/logo.jpg
’ frontiers
in Immunology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Commentary: Is There a Crucial Link Between Vitamin D Status and Inflammatory Response in Patients With COVID-19?

      

        		

          Introduction

        



        		

          Vitamin D Binding Protein: A Multifunctional Protein

        



        		

          Discussion

        



        		

          Author Contributions

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





