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Magnesium (Mg

also considered to be an important source of magnesium beneficial to human health. The daily dietary intake of magnesium 

dietary intake of magnesium may also significantly affect the development and exacerbation of ADHD (Attention Deficit-
Hyperactivity Disorder) symptoms in children. The known links between  magnesium and carcinogenesis still remain unclear 

knowledge is thus required. Mg  ions are enzyme cofactors involved in DNA repair mechanisms that maintain genomic 
stability and fidelity. Any magnesium deficiencies could thereby cause a dysfunction of these systems to occur leading to 
DNA mutations. Magnesium deficiency may also be associated with inflammation and increased levels of free radicals 
where both inflammatory mediators and free radicals so arising could cause oxidative DNA damage and therefore tumour 
formation. The presented review article now provides a summary discussion of the various research performed concern-

occurrence of hypo-magnesaemia when patients are treated with certain anticancer drugs.
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The Mg  ion is vital to many cellular processes 
 is the second most prevalent 

cation in the intracellular fluid and the fourth most com-

and sodium). Its importance in regulating large number 

among which are those that perform hydrolysis and 

the most significant catalytic role of magnesium in cell 

involved in phosphate group transfer such as glucoki-

ATP require the presence of Mg
also plays an important role in the synthesis of nucleic 

DNA replication and repair processes. More than half 
of the magnesium found in the cell nucleus is closely 

and it is observed that DNA molecules adopt a more 
packed structure in the presence of Mg
magnesium has a critical role in modulating cell cycle 

-
cations frequently modu-

In this manner Mg  may thus be a modulator of signal 
transduction and cytosolic concentrations of electrolytes 
such as Ca

The adult human body contains approximately 

latter contain three times more than the former. About 

phospholipids and proteins. The highest magnesium 
concentrations were found in microsomes containing 

the daily intake of magnesium in most industrialised 
countries is insufficient and does not meet the current 
recommended daily allowance (RDA). The effects of 
magnesium deficiency become especially acute when 

-

the recommended RDA for dietary magnesium is at least 

-
irement depends on levels of general activity (metabolic 

plants are particularly rich in magnesium because it 
constitutes the prosthetic ion in chlorophyll. Another 

shown to benefit human health in some parts of the 

study by 

amongst the elderly from the Warsaw region. Another 

-
monstrated that magnesium intake from bottled waters 

The bioavailability of magnesium depends largely 

is present at much higher concentrations compared 

reduced through procedural losses during production 
and thus little becomes absorbed by the human body. 
Another reason for lower magnesium intake through 
foodstuffs could be that the essential nutrient content 

(including magnesium) in the edible parts of plants 
are usually lower in the new high-yielding varieties of 

w trakcie leczenia pacjentów niektórymi lekami przeciwnowotworowymi.
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cereals and some vegetables than their established co-

seen that agricultural and food production techniques 
often lead to reduced magnesium levels in vegetables 
and meat. The preference for high-calorie foods that 

deficiency may be the result of several adverse nutri-

• An excessive fat intake from foodstuffs with a high 
-

• A rapid or/and prolonged period of losing weight 
i.e. adopting a low-protein and high  fibre diet can 
decrease intestinal magnesium absorption for those 

• Excessive drinking of alcoholic beverages that both 
interfere with absorption and increase the excretion/

• Consuming too much food containing phosphates 

• Eating a high-calcium diet or taking calcium sup-
-

gnesium absorption. Magnesium is however well 
absorbed if the amount of calcium in foods is twice 

A negative magnesium balance also occurs in indi-

urinary losses (through magnesium wasting genetic 
disorders) and patients treated with certain medicines 

-

The Mg  ion is quite difficult to assimilate. On 

-

available from foodstuffs can be absorbed. Magnesium 
absorption is improved when this element is supplied in 
the form of small doses i.e. spread over several meals. In 

for diets containing a small amounts of magnesium to 

is better absorbed as a food component than in the form 
of oral magnesium supplements. The assimilation of 

-
ilability of magnesium from foodstuffs is reduced by the 

Mg  are absorbed mainly in the ileum and jejunum 
-

chanisms: one of them being passive diffusion and the 
other is facilitated diffusion. The latter process depends 
on the metabolic energy supply and the concentration 
of Mg  ions. Magnesium absorption occurs in parallel 
with water absorption and is dependent on the extent 
of Mg

High amounts of magnesium are especially required 
for cells from metabolically intensive working organs 

these organs are thus particularly sensitive to any ma-

is indicated by observing the following symptoms: per-

-

A magnesium deficit is more pronounced in older 
-

sms for magnesium conservation invariably become 

who physically work hard or people living in very hot 
climates (i.e. loss of magnesium through sweat) are 
particularly vulnerable to magnesium deficiencies.

It is believed that magnesium depletion plays an 

-

-

deficiency of certain minerals and the occurrence of 
ADHD. Insufficient dietary intake of magnesium may 
significantly affect the development of and in enlarging 

The role of magnesium in cancer formation is 
complex. Numerous studies have focused on the effect 

an unbalanced magnesium homeostasis is frequently 
observed in tumour cells and that either magnesium 
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deficiency or supplementation can affect the progression 
of existing tumours. 

It has been found that magnesium could impact car-

clinical data have suggested that magnesium deficiency 
might be associated with inflammation and/or increased 
levels of free radicals. Magnesium-deficient animals 
show an increased susceptibility to  oxidative 
stress and their tissues are more susceptible to  

free radicals might lead to oxidative DNA damage and 

Magnesium is also known to stabilise the structure 
of nucleic acids and is a vital co-factor of enzymes 

-

magnesium deficiency may contribute to defects in 
these systems and the appearance of DNA mutations. 
Accumulation of genomic alterations may thereby lead 

Some studies have demonstrated that magnesium 
homeostasis is impaired in neoplastic cells in which 
the cation is accumulated in tumours which behave 
as magnesium traps. Neoplastic cells show extremely 
high affinities for magnesium even when cultured at 

neoplastic cells to accumulate magnesium could be 
related to abnormal sodium-dependent magnesium 
extrusion. Another reason may be the over-expression 

that plays a central role in magnesium homeostasis as 

were frequently found to be decreased in patients with 
-

crease being correlated with the stage of malignancy 

in erythrocyte magnesium content may be related to 
-

tating intracellular magnesium transport to the tumour. 
The concomitant decrease in serum magnesium may 
therefore be due to enhanced uptake of magnesium by 
erythrocytes from the extracellular pool. Such altera-

play an important role in neoplastic development and 

Low magnesium levels limit endothelial cells proli-

 lung 
-

ther study on mice with xenografted solid tumours (

or C38 colon adenocarcinoma) showed that mice with 
nutritionally-induced magnesium deficiency exhibit 
significant growth reduction of primary solid tumours 
compared to magnesium-sufficient controls. According 

number of cells engaged in the S phase of the cell cycle 

There is also convincing evidence from other animal 
studies that magnesium could exert a protective effect 

nickel-induced carcinogenesis in the rat kidney and 
3-methylcholantrene-induced fibro-sarcomas in rats 

supplementation reduces the incidence of experimental-
ly induced colon cancer in animals which might be rela-
ted to a decrease of colonic epithelial cell proliferation 

magnesium increases the incidences of thymic tumours 
-

-induced magnesium deficiency showed an increased 
vulnerability  to oxidative stress and their tissues 
were more susceptible to  peroxidation. Increased 

lipids may thus lead to many cellular perturbations and 

Magnesium appears to be protective at the early stages 

The availability of magnesium may affect metasta-
tisation in two ways. It seems that a low magnesium 
content stimulates the first stage of angiogenesis by 
synthesis of vascular endothelial growth factor (VEGF) 
and formation of a pro-inflammatory environment. In 

Magnesium deficiency has thus been proposed as 
a risk factor for some type of human cancer. Several 
epidemiological studies have demonstrated that a ma-
gnesium-rich diet may reduce the occurrence of colon 

-

case-control study demonstrated a correlation between 
low dietary magnesium and increased risk of lung 



Magnesium  -  role in nutrition and carcinogenesis 169Nr 3

Minerals supplementation also did not affect lung cancer 

intake may increase lung cancer risk. This discrepancy 
may be due to difficulties in correctly evaluating dietary 
composition and the fact that smoking is a very strong 

Several studies have investigated the possible re-
lationship between magnesium availability in drinking 
water and a risk of some type of cancers. An epide-
miological study demonstrated that drinking water rich 

nevertheless the regional vs. global nature of this link 
was not determined nor were its possible biochemical 
mechanisms explored. As a probable explanation of 

alcohol consumption both harms the liver and reduces 

study suggested a significant protective effect of magne-
sium intake from drinking water on the risk of ovarian 

cancer was demonstrated in a case-control study when 

calcium and magnesium concentrations in water with 

-
tion between magnesium levels in water and colonic 

prospective studies that show a diet rich in magnesium 

One study has found that there is a strong inverse rela-
tionship between water hardness and pancreatic cancer 

any significant relationships between dietary intake of 
magnesium or iron with the risk of contracting pancre-

associated with total magnesium intake was observed 
amongst overweight individuals. These observations 

association between dietary magnesium intake and colo-

A matched case-control study investigated the re-
lationship between nitrate exposure in drinking water 

-
vels of magnesium or calcium in drinking water were 
tested to see if they could change the effect of nitrates 

magnesium had no effect on the correlation between 
nitrate exposure and higher risk of rectal cancer. In con-

an increased risk of colon cancer mortality with raised 

in drinking water was found not to be associated with a 
higher mortality risk from brain cancer and magnesium 
intake via drinking water did not modify this particular 

The link between trihalomethanes (TTHM) levels 
in public water supplies and the risk of pancreatic 

shown that magnesium in drinking water influenced 
the correlation between TTHM exposure and pancreatic 

effects of TTHM exposure on the risk of developing 

It has been suggested that a high serum Ca : Mg ratio 
might be a risk factor for postmenopausal breast cancer 

with that of calcium and the biochemical antagonism 

Magnesium and calcium ions control an important and 
diverse range of cellular processes. Magnesium levels 
directly affect transient receptor potential melastatin 7 
(TRPM7) related to Ca  influx besides calcium–adeno-
sine triphosphatase (Ca–ATP) levels. An imbalance of 

and differentiation. These disturbances could so lead to 

especially in the treatment of tumours with cisplatin or 
when used in combination with 5-fluorouracil as well 

renal tubular damage thus impairing magnesium conse-
rvation which lead to the clinical syndromes of magne-

that magnesium supplementation during chemotherapy 
with cisplatin/paclitaxel in patients with ovarian cancer 
provides renal protection with no apparent reduction of 

observed during treatments with the anti-epidermal 
growth factor receptor (EGFR) antibody (cetuximab) 

magnesium reabsorption in the renal distal convoluted 

not supplementation should be used on patients with 
hypo-magnesaemia. Some authors have also suggested 
that hypo-magnesaemia may be beneficial in cancer 
therapy by sensitising neoplastic cells to chemotherapy 

Dietary factors are considered to account for appro-
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which vitally impacts on numerous enzymatic processes 
in the cell and more attention should be paid for having 
an adequate content of this element in diet.

Magnesium deficiencies tend to increase tumour 
incidence in animals and humans where this element af-

-

carcinogenesis is still lacking or is inconsistent. More 
studies should be undertaken to elucidate the contribu-
tion that magnesium makes on the different stages of 
tumour formation and development.
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