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Introduction 

 

Magnesium is widespread in food and is essential for 

many metabolic activities (Schwalfenberg, 2017). Some 

studies indicate a trend toward the development of 

micronutrient deficiencies, including magnesium (Chen et 

al., 2022; De la Cruz-Góngora et al., 2011). The possible 

reason is that highly processed diets and refined cereals 

do not contain sufficient magnesium and that food intake 

does not reach the recommended daily intake 

(IMSCSEDRI, 1997). Although a balanced diet is 

recommended as the primary source of magnesium to 

meet recommended intakes, magnesium supplementation 

is becoming increasingly popular. The results of scientific 

research indicate an inverse association between serum 

magnesium levels and anemia in the general population 

and people with specific disorders (Shi et al., 2008; Xu et 

al., 2017). Various epidemiological studies indicate that 

one-third of the world's population suffers from anemia 

(Yenilmez et al., 2017). However, it is believed that 

anemia is not a disease but a sign of an underlying 

pathological process. Therefore, early detection supported 

by reliable laboratory diagnostics is important for 

detecting and treating the underlying pathology. 

Laboratory diagnosis of the degree and type of anemia is 

based on examining hematological and biochemical 

parameters of iron status. The aim of this study was to 

examine the effect of magnesium citrate supplementation 

on iron status parameters. 

 

Materials and methods 

 
Participants 

 

The study included 100 participants of both sexes, 

aged over 18 years, without disease, consuming 

magnesium-containing dietary supplements in the last 

three months. Before the start of the study, the 

respondents were informed, orally and in writing, about 

the study's objectives and they gave their written consent. 

 

Study protocol 

 

Participants took once a day for a period of ten days 

commercially available magnesium citrate in powder 

form for direct oral administration (Livsane Magnesium 

citrate direct, bags, Evropa Lek d.o.o., Belgrade) in a 

daily dose of 375 mg, which is 100% of the nutritional 

reference value (NRV) for magnesium. Serum 

biochemical parameters were analyzed before the start of 

the intervention, at the beginning (t0), on the fifth day 

(t1), and on the eleventh day (t2) of the intervention 

period. 

 

Methods 

 

Venipuncture was performed following the 

recommended standard operative procedure (Šimundić et 

al., 2019). Hemoglobin and hematocrit were determined 

directly on a gas analyzer in samples of lithium-heparin 
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whole blood (Nova Biomedical, USA). Total magnesium, 

unsaturated iron-binding capacity (UIBC), and iron were 

determined in serum by spectrophotometry using the 

commercial reagents from Beckman Coulter, Hamburg, 

Germany, on the Olympus AU400 biochemical analyzer. 

Transferrin and saturation were calculated using 

recommended formulas (Worwood et al., 2017). The 

SPSS version 24 (SPSS Inc., USA) statistical program 

was used for statistical analysis. 

 

Results and discussion 

 

The results of our study have identified an effect of 

magnesium citrate on some iron status parameters. A 

decreasing trend of values from t0 to t1 was observed for 

all examined parameters, with a subsequent tendency to 

backup to t2, similar to baseline values. The most 

significant changes were observed in the values of TIBC 

and transferrin before and after supplementation (65.9 

μmol/L vs 62.4 μmol/L, P=0.019 and 3.0 g/L vs 2.8 g/L, 

P=0.019, respectively). Although a significant decline in 

TIBC and transferrin values has been observed in t1 

(P=0.028), they return to baseline values in t2. Also, 

although not statistically significant, a decrease in 

hemoglobin (144 g/L vs 136 g/L vs 139 g/L, P=0.353) and 

iron concentration (19.9 μmol/L vs 12.7 μmol/L vs 12.4 

μmol/L, P=0.181) was observed in the investigated 

period. The results indicated that the organism is trying to 

establish balance in the effect of magnesium on the 

parameters of iron status in a short period. The question 

is, what the interaction would be during long-term 

supplementation. The study of Sugimoto et al. (2019) has 

shown that iron deficiency anemia may be induced by 

magnesium overuse. This suggests that caution should 

also be exercised regarding the interactions between 

magnesium and iron prescribed by clinicians. 

This study has limitations that warrant repeated trials on a 

larger number of subjects, with specific conditions and 

diagnosis of anemia, to examine the influence of gender 

and age, as well as the social status of subjects, and to 

evaluate additional parameters (e.g., ionized magnesium, 

ferritin). It is also important to examine the effect of other 

forms of magnesium supplements on iron status 

parameters and carry out the intervention over a longer 

period of time. 
 

Conclusion 

 

Based on the results of this study, it can be concluded 

that caution should be exercised regarding magnesium 

supplementation and that laboratory monitoring of 

magnesium and iron status is necessary to avoid adverse 

consequences. 

 

Acknowledgements 

 

This work was supported by the Ministry of 

Education, Science and Technological Development of 

Serbia on the basis of contract No.175036 and No.451-03-

68/2020-14/200161. 

 

References 

 
Chen, H., Lu, J., Li, Y., 2022. Secular trends in the prevalence 

of and disability-adjusted life years due to common 

micronutrient deficiencies in China from 1990 to 2019: an 

age-period-cohort study and joinpointanalysis. Front. Nutr. 

9, ID 754351. https://doi.org/10.3389/fnut.2022.754351 

De la Cruz-Góngora, V., Gaona, B., Villalpando, S., Shamah-

Levy, T., Robledo, R., 2012. Anemia and iron, zinc, copper 

and magnesium deficiency in Mexican adolescents: 

National Health and Nutrition Survey 2006. Salud. Publica. 

Mex. 54, 135-145. 

https://scielosp.org/pdf/spm/2012.v54n2/135-145/en 

Institute of Medicine Standing Committee on the Scientific 

Evaluation of Dietary Reference Intakes (IMSCSEDRI), 

1997. Dietary reference intakes for calcium, phosphorus, 

magnesium, vitamin D, and fluoride. National Academies 

Press (US), Washington (DC). 

https://pubmed.ncbi.nlm.nih.gov/23115811/ 

Schwalfenberg, G.K., Genuis, S.J., 2017. The Importance of 

Magnesium in Clinical Healthcare. Scientifica, 2017, 

4179326. https://doi.org/10.1155/2017/4179326 

Shi, Z., Hu, X., He, K., Yuan, B., Garg, M., 2008. Joint 

association of magnesium and iron intake with anemia 

among Chinese adults. Nutrition 24, 977-

984.https://doi.org/10.1016/j.nut.2008.05.002. 

Sugimoto, H., Yamada, U., 2019. Iron deficiency anemia 

induced by magnesium overuse: a case report. 

BioPsychoSocial Med. 13, 18. 

https://doi.org/10.1186/s13030-019-0159-y 

Xu, X., Hall, J., Byles, B., Shi, Z., 2017. Dietary pattern, serum 

magnesium, ferritin, C-reactive protein and anaemia among 

older people. Clin. Nutr. 36, 444-451. 

https://doi.org/10.1016/j.clnu.2015.12.015. 

Yenilmez, E.D., Tuli, A., 2017. Laboratory approach to anemia, 

in: Khan, J. (Eds.), Current Topics in Anemia. Intech Open, 

London. https://doi.org/10.5772/intechopen.70359 

Worwood, M., May, A.M., Bain, B.J., 2017. Iron deficiency 

anaemia and iron overload, in Mitchell, S. (11th Ed.), Dacie 

and Lewis Practical Haematology. Elsevier, Marrickville, 

pp. 165-186. 

Šimundić, A., Bolenius, K., Cadamuro, J., et al., 2019. Joint 

EFLM-COLABIOCLI recommendation for venous blood 

sampling. J. Med. Biochem. 38, 1-25. 

https://doi:10.1515/cclm-2018-0602.  

https://doi.org/10.3389/fnut.2022.754351
https://scielosp.org/pdf/spm/2012.v54n2/135-145/en
https://pubmed.ncbi.nlm.nih.gov/23115811/
https://doi.org/10.1155/2017/4179326
https://doi.org/10.1016/j.nut.2008.05.002
https://doi.org/10.1186/s13030-019-0159-y
https://doi.org/10.1016/j.clnu.2015.12.015
https://doi.org/10.5772/intechopen.70359
https://doi:10.1515/cclm-2018-0602

	Effect of magnesium citrate on iron status parameters: an interventional study
	Neda Milinković1*, Nevena Ivanović2, Ksenija Veličković3, Marija Sarić Matutinović1, Brižita Đorđević2, Branimir Radosavljević4, Svetlana Ignjatović1,5

	1Department of Medical Biochemistry, University of Belgrade-Faculty of Pharmacy, Vojvode Stepe 450,                          11221 Belgrade, Serbia
	2Department of Bromatology, University of Belgrade-Faculty of Pharmacy, Vojvode Stepe 450, 11221 Belgrade, Serbia
	Introduction
	References

