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Abstract

The Premenstrual Syndrome (PMS) is described as a cyclical disorder related to the
hormonal changes during a menstrual cycle, which affects the emotional and physical he-
alth of many women during their reproductive period of life. The PMS can obviously change
the quality of life. The syndrome is characterized by a complex group of symptoms, such as
depression, irritability, mood swings, anxiety, abdominal discomfort. These signs occur during
the luteal phase of a menstrual cycle and disappear after the onset of menses.

Some studies suggest that a variety of nutrients may play an important role in the
mood swings which occur cyclically during the course of the premenstrual syndrome and
that some can have a beneficial impact, especially on the estrous phase of a menstrual cycle.

The aim of the paper is to review the results of some studies concerning the role
of bioelements in patients with the PMS.

Concentrations of magnesium, zinc, selenium and manganese are the highest during
menses and the lowest in the ovulatory phase.
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Fluctuations of the magnesium concentration during a menstrual cycle and the invo-
lvement of this element in many cellular pathways and neuromuscular activities obviously
affect the incidence or intensity of the PMS symptoms. However, we lack firm evidence
that magnesium supplementation can have a positive effect on alleviating the the PMS-
related ailments.

Some relationship between the PMS and bone demineralization or depressed calcium
concentration in blood has been identified. However, further studies are necessary to exa-
mine how the calcium concentration in a human body can decrease the intensity of the
PMS symptoms.

Key words: premenstrual syndrome (the PMS), bioelements.

ROLA BIOPIERWIASTKÓW W POPRAWIE JAKOŒCI ¯YCIA
PACJENTEK Z ZESPO£EM NAPIÊCIA PRZEDMIESI¥CZKOWEGO

Abstrakt

Zespó³ napiêcia przedmiesi¹czkowego jest opisywany jako cykliczne zaburzenie zwi¹-
zane ze zmianami hormonalnymi w cyklu miesi¹czkowym, które w istotny sposób wp³ywa
na stan emocjonalny i somatyczny wielu kobiet bêd¹cych w wieku reprodukcyjnym. Zespó³
napiêcia przedmiesi¹czkowego mo¿e negatywnie wp³ywaæ na jakoœæ ¿ycia. Na zespó³ ten
sk³ada siê grupa objawów, takich jak depresja, dra¿liwoœæ, wahania nastroju, niepokój, dys-
komfort w jamie brzusznej. Objawy te pojawiaj¹ siê podczas fazy lutealnej cyklu menstru-
acyjnego i znikaj¹ tu¿ po pojawieniu siê miesi¹czki.

Opublikowano kilka badañ, których wyniki wskazuj¹ na to, ¿e ró¿ne biopierwiastki
mog¹ odgrywaæ istotn¹ rolê w cyklicznie pojawiaj¹cych siê w przebiegu zespo³u napiêcia
przedmiesi¹czkowego zaburzeniach nastroju, a niektóre z nich mog¹ nawet korzystnie wp³y-
waæ zw³aszcza na fazê estrogenow¹ cyklu.

Celem artyku³u jest przegl¹d wyników badañ dotycz¹cych znaczenia biopierwiastków
u pacjentek z zespo³em napiêcia przedmiesi¹czkowego.

Okazuje siê, ¿e stê¿enie magnezu, cynku, selenu i manganu jest najwy¿sze podczas
menstruacji, a najni¿sze podczas owulacji.

Wahania stê¿enia magnezu w trakcie cyklu miesi¹czkowego oraz udzia³ tego pierwiast-
ka w wielu przemianach komórkowych oraz w funkcjonowaniu uk³adu nerwowego i miêœ-
niowego wp³ywaj¹ z ca³¹ pewnoœci¹ na pojawienie siê oraz nasilenie objawów zespo³u na-
piêcia przedmiesi¹czkowgo. Jednak nie ma do tej pory przekonuj¹cych dowodów na to, ¿e
suplementacja magnezu mo¿e mieæ pozytywny wp³yw na z³agodzenie dolegliwoœci zwi¹za-
nych z omawianym zespo³em.

Stwierdzono zale¿noœæ miêdzy zespo³em napiêcia przedmiesi¹czkowego a demineraliza-
cj¹ koœci i obni¿eniem stê¿enia wapnia we krwi. Konieczne s¹ jednak dalsze badania doty-
cz¹ce tego, jak stê¿enie wapnia w organizmie mo¿e wp³yn¹æ na zmniejszenie nasilenia ob-
jawów zespo³u napiêcia przedmiesi¹czkowego.
S³owa kluczowe: zespó³ napiêcia przedmiesi¹czkowego, biopierwiastki.

INTRODUCTION

The Premenstrual Syndrome (PMS) is described as a cyclical disorder
related to the hormonal changes in the menstrual cycle, which affects the
emotional and physical health of many women during their reproductive
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period of life. The syndrome is characterized by a complex group of symp-
toms that occur during the luteal phase of the menstrual cycle but disap-
pear soon after the onset of menses (THYS-JACOBS 2000).

The symptoms are limited to the luteal phase of the menstrual cycle,
abate shortly after the onset of menses, and commonly include depression,
irritability, mood swings, bloating, breast tenderness and abdominal discom-
fort. Women with predominant affective symptoms may also meet the crite-
ria for the premenstrual dysphoric disorder, a more severe form of the PMS
associated with significant impairment of normal functions; recent studies
estimate that 5 to 8% of premenopausal women meet the criteria set for
the premenstrual dysphoric disorder (BERTONE-JOHNSON et al. 2005).

Because of the number and diversity of the symptoms, many theories
and mechanisms have been proposed to explain  this syndrome, with an
array of therapeutic approaches offered. Most of these approaches have prov-
en disappointing and scientifically unfounded (THYS-JACOBS 2000).

There are some studies that suggest that a variety of bioelements may
play an important role in the phase when mood swings and behavioural
disturbances of the premenstrual syndrome appear, and some of these mi-
cronutrients can even level their cyclic fluctuations during the estrous and
menstrual cycles.

The aim of the paper is to review the results of some studies concern-
ing the role of bioelements in patients with the PMS.

There is some firm evidence that the PMS is related to hormonal fluc-
tuations during a menstrual cycle and occurs only in women with ovulatory
cycles. The PMS does not occur prepubertally or during a menopause (FER-
RIN et al. 1993).

The ovarian activity is cyclical and variations in the metabolism of bioe-
lements may accompany hormonal fluctuations during a normal menstrual
cycle and may help explain some characteristics of the PMS. Cyclical fluctu-
ations during the estrous cycle have been demonstrated in a few animal
investigations. The cyclic hormonal changes can affect a variety of physio-
logical and biochemical processes. It has been reported that oestrogen in-
duces hypercalcemia through the action of the parathyroid gland. Withdraw-
al of oestrogen is reported to cause a significant loss of bone calcium. It has
been observed that an increase in the basic metabolic rate and oxygen con-
sumption during the luteal phase is associated with increased carbohydrate
utilization. This elevated metabolism requires magnesium ions and oxida-
tive enzymes, which have been found to increase significantly during the
luteal phase. It has also been found that the phosphate concentration falls
more rapidly than the calcium rise after administration of the parathyroid
hormone. This decline in the phosphate concentration is caused by a strong
effect of the parathyroid hormone on the kidney, causing renal phosphate
excretion (DULLO, VEDI 2008).  PANDYA et al.  (1995) have reported that serum
inorganic phosphorus levels were higher in the menstrual phase as com-
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pared to the other phases. These ions are regulated by various hormones
but predominantly by the sex hormones.

Concentrations of magnesium, zinc, selenium and manganese are the
highest during menses and the lowest in the ovulatory phase. There is a rise
in ionized magnesium and selenium levels, with a fall in zinc and manga-
nese during the luteal phase. MUNEYYIRCI-DELALE and NACHARAJU (1999) noted
a significant increase in the serum Ca2+/Mg2+ ratio both in the ovulatory
and luteal phases in healthy women.

In thirty-two women with the PMS, supplementation with 360 mg day–1

of magnesium (during the second half of a menstrual cycle) significantly re-
duced the general PMS symptoms and specially those related to mood chang-
es. It should be noted that the experimental design resulted in the placebo
group receiving only two months of supplementation at crossover, whereas
the magnesium group received the supplement for four months (FACCHINETTI

et al. 1991a). In 20 patients with premenstrual migraine, prophylactic sup-
plementation with magnesium (360 mg day–1 or placebo during the second
half of a menstrual cycle) significantly reduced the number of days with
a headache (FACCHINETTI et al. 1991b).

CHUONG and DAWSON (1994) in their trial determined that the level of zinc
in blood in patients with the PMS was significantly lower during the luteal
phase than during the follicular phase, whereas in the controls zinc values
were not significantly different between the follicular and the luteal phases.
Copper levels were noted to be higher during the luteal phase in the PMS
patients compared with the controls. Because copper competes with zinc for
intestinal absorption and serum protein binding sites, the zinc/copper ratio
can reflect the availability of zinc in the body. The calculated values of this
ratio revealed that it was significantly lower during the luteal phase in treat-
ed patients than in the controls.

Thus, fluctuations in the metabolism of bioelements, especially calcium
and the calciotropic hormones, have been observed during both the men-
strual and estrous cycles, and these cyclical changes may help explain some
of the features of the PMS.

Magnesium fluctuates throughout a menstrual cycle and is involved in
many cellular pathways and neuromuscular activities which affect the PMS.
The clinical evidence on magnesium supplementation, although promising,
remains limited. A double blind randomized study examined the effect of
magnesium (360 mg day–1) compared to placebo during two cycles. Magnesi-
um was administered during the luteal phase of a menstrual cycle until the
onset of menstrual flow. Although magnesium was found to reduce total
symptom scores and the negative group of symptoms, the baseline symptom
scores between the treatment groups was significantly different and the ex-
pected placebo effect was lacking in this trial. In another study, benefits
of magnesium supplementation for the PMS patients were investigated in
a double blind crossover trial over four menstrual cycles (THYS-JACOBS 2000).
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Magnesium is an important element that helps to form bones, relaxes
muscle spasms, activates cellular enzymes, regulates nerve and muscle func-
tion (including the heart) and acid-alkaline balance. It is often referred to as
an anti-stress element. Deficiency of magnesium is known to cause many
symptoms usually associated with the PMS, such as irritability, depression,
confusion and muscle aches. However, determining if a woman is deficient
in magnesium can be a challenge.

Many sources of food that are thought to contain magnesium according
to old nutrient charts (grains, legumes, vegetables, nuts and seeds) are ac-
tually low due to magnesium deficit in soil and its depletion during process-
ing and cooking. Measuring magnesium levels in the blood plasma will of-
ten fail to demonstrate low levels, although erythrocyte magnesium levels
have been shown to be low in the PMS patients (ROSENSTEIN, ELIN 1994).
Therefore, woman who want to have a true picture of their magnesium
levels should be encouraged to have an erythrocyte magnesium level test
done. Oestrogen enhances the utilization of magnesium. However, if oestro-
gen levels are high, which is often the case in the PMS, and magnesium
intake is less then optimal, oestrogen-induced shifts of magnesium can be
deleterious, leading to muscle spasms, migraine, and other PMS disorders.
In one study, serum levels of magnesium were inversely related to the se-
rum level of oestrogen (SEELIG 1993).

Magnesium supplementation can help to alleviate many measurable pa-
rameters of the PMS, including cramps, irritability, fatigue, depression and
water retention. Magnesium citrate, gluconate, and lactate are better ab-
sorbed than magnesium oxide. Magnesium glycinate is a well absorbable
form of magnesium, with minimum laxative effects (WALKER, DE SOUZA 1998).

Two investigations have identified a relationship between the PMS and
bone loss, further indicating a derangement in calcium metabolism in the
PMS as a potential biologic trigger. In 1994, LEE and KANIS (1994) examined
the relationship of premenstrual and postmenopausal symptoms with verte-
bral osteoporosis by means of a retrospective case control questionnaire.

Three calcium trials have demonstrated the efficacy of calcium treatment.
Another randomized, double blind crossover trial was conducted to assess the
effectiveness of calcium in women with the PMS (THYS-JACOBS et al. 1998).

Continuing Survey of Food Intakes by Individuals (CLEVELAND et al. 1996)
shows that among menstruating women (ages 12 to 50 years) the mean
daily intake of calcium ranged from 607 to 809 mg, suggesting that most of
the population at risk of the PMS are not receiving the recommended in-
take levels. Therefore, since most women consume far less than 1.0 mg
day–1 of calcium from food, they would not exceed the safety limit if they
added 1.0-1.2 mg day–1 of supplemental calcium to their normal dietary in-
takes. Calcium, unlike some other supplements tested for the PMS relief
efficacy, is safe even to women who may become pregnant. It is also rela-
tively inexpensive, especially in comparison with prescription medications.
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The PMS shares many of the features of depression, anxiety and the
dysphoric states. Recent evidence has suggested that the PMS may be asso-
ciated with some disorder in calcium homeostasis and parathyroid hormone
dysregulation. In addition to the abnormalities in calciotropic hormones and
the clinical response observed on calcium supplementation in the PMS,
a relationship between the PMS and bone loss has been identified, further
supporting a derangement in calcium metabolism occurring during the PMS.
Clinical illness such as the PMS could be a reflection of an important physiolo-
gical disruption in calcium regulation, while an adequate treatment of the
PMS could help to restore bone mineral homeostasis and reverse the asso-
ciated neuropsychiatric disturbances (THYS-JACOBS 2000).
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