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Abstract. – Oral contraceptives (OCs) are a
major class of prescription drug, used by a large
proportion of women starting from early adoles-
cence. Much research has been conducted to in-
vestigate the physiological changes that occur
in women who take OCs. These include changes
in general health as well as in nutritional needs.
In terms of nutrition, several studies investigated
whether women on OCs need different amounts
of some vitamins and minerals. In particular, a
report from theWorld Health Organization (WHO)
points out that the influence of OCs on nutrient
requirements is a topic of high clinical relevance
and should, therefore, receive great attention. It
has been shown that the key nutrient depletions
concern folic acid, vitamins B2, B6, B12, vitamin
C and E and the minerals magnesium, selenium
and zinc. Most research has focused on the lev-
els of these vitamins and minerals in the blood
of women who take OCs compared to women
who do not. Since women who take OCs not al-
ways have adequate diet, may have unhealthy
life style or may suffer from pathologies of mal-
absorption, the possibility to prevent vitamin
and mineral deficiencies by taking appropriate
dietary supplements should be considered a
first-line approach by clinicians.
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Introduction

Development of hormonal contraception
marked a revolutionary step in social change that
has improved the lives of women and families
worldwide. Oral contraceptives (OCs) are cur-
rently among the most common used drugs in de-
veloped countries1. Since they became available
in 1960 they have influenced the lives of millions
of individuals and are now listed among the most
effective drugs available.
The most frequently used agents are a combina-

tion of drugs containing both an estrogen and a
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progestin. This combination is considered to be
highly efficacious, with a theoretical effectiveness
generally considered 99.9% and a use effective-
ness of 97% to 98%. Ethinyl estradiol (EE) and
mestranol are the two estrogens used (with ethinyl
estradiol being much more frequently used) and
several progestins are currently used. The prog-
estins are 19-nor compounds in the estrange or go-
nane series with vary degrees of androgenic, estro-
genic and anti-estrogenic activities that may be re-
sponsible for some of their side effects.
Combined OCs act by preventing ovulation2.

LH and FSH levels are suppressed, a midcycle
surge of LH is absent, endogenous steroid levels
are diminished, thus ovulation does not occur.
While either component alone can be shown to
exert these effects in certain conditions, the com-
bination acts synergistically decreasing plasma
gonadotropin levels and suppressing ovulation
more consistently than either alone. However,
progestin-only contraceptives are sufficient to
block ovulation in 60% to 80% of cycles. The ef-
fectiveness of these preparations is, thus, thought
to be due to a thickening of cervical mucus,
which decreases sperm penetration, and to en-
dometrial alterations that impair implantation.

Side Effects of OCs
Since the introduction of the first combined

hormonal contraceptive in 1960, there have been
many developments toward the goal of minimiz-
ing side effects and improving compliance without
compromising efficacy3,4. The first of these ad-
vancements was a decrease in hormone concentra-
tions to the currently used low-dose formulations.
OCs combining a progestin with ≤ 35 mcg
ethinyl-estradiol (EE) are now standard, with the
exception of select circumstances such as in
women using antiepileptic drugs5. Formulations
with EE 20 mcg have further been shown to de-
crease estrogenic effects such as bloating and
breast tenderness without compromising efficacy6.
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Despite these advances, issues remain associ-
ated with the use of combined hormonal contra-
ceptives. The aim of this review is to focus on the
more subtitles side effects induced by OCs; in-
deed, there is a plethora of OC-induced nutrition-
al alteration that are less studied and that on our
opinion physicians have to be aware of.

OCs Influence on Nutrient Status

Fluid Retention
Sex hormones are known to interfere with the

renin-angiotensin-aldosterone system in two ways.
First, estrogens strongly stimulate the production
of angiotensinogen, leading to increased levels of
angiotensin and aldosterone, and sodium reten-
tion. Second, progesterone is a potent aldosterone
antagonist, which acts on the mineralocorticoid re-
ceptor to prevent sodium retention. In combined
oral contraceptives, progestogens devoid of an-
timineralocorticoid and antiandrogenic activity are
unable to counteract the sodium-retaining effect of
the ethinylestradiol component. As a consequence,
these preparations may increase fluid retention,
and promote related symptoms such as oedema
and increased body weight7,8.
Among the treatments that can help to combat

fluid retention and oedema it is mandatory to list
the evergreen plant named Centella asiatica.
Centella asiatica, also called Gotu Kola, is a
plant from southern Asia. It has been used for
centuries as a medicinal herb and was referred to
in the French pharmacopoeia in 1884, as well as
in the ancient traditional Chinese Shennong
Herbal more than 2000 years ago9. It contains a
variety of ingredients, including asiaticoside (a
triterpene glycoside), brahmoside and brahmi-
noside (both saponin glycosides), madecassoside
(a glycoside with strong anti-inflammatory prop-
erties), madecassic acid, thiamine, riboflavin,
pyridoxine, vitamin K, aspartate, glutamate, ser-
ine, threonine, alanine, lysine, histidine, magne-
sium, calcium and sodium9.

Centella asiatica has beneficial effects on the
venous system. Indeed, it has been shown that
the total triterpenic fraction of Centella asiatica
is effective in improving venous wall alterations
in chronic venous hypertension and in protecting
the venous endothelium10. Furthermore, it im-
proves the synthesis of collagen and other tissue
proteins by modulating the action of fibroblasts
in the vein wall, and stimulates collagen remod-
eling in and around the venous wall. Centella

asiatica is active on the microcirculation in ve-
nous and diabetic microangiopathy, and can im-
prove signs and symptoms of venous hyperten-
sion and edema10-12. In conclusion, several bene-
ficial actions of Centella asiatica on the venous
system and connective tissue make the use of this
plant very interesting to treat the venous prob-
lems and fluid retention induced by OCs.

Vitamins

Folic Acid
Folate is a water-soluble B vitamin (also

known as vitamin B9 or folacin) that occurs natu-
rally in food. Folic acid is the synthetic form of
folate that is found in supplements and added to
fortified foods. Folate itself is not biologically
active, but its biological importance is due to
tetrahydrofolate and other coenzymes that play a
crucial role as donors and acceptors of a myriad
of one-carbon entities required for important en-
zymatic reactions, including those involved in
amino acid metabolism, purine and pyrimidine
synthesis and DNA methylation.
A lack of dietary folic acid leads to folate defi-

ciency, which results in reduced DNA synthesis
and cell division13. Although this will be seen in
all dividing cells, the deficiency will be more ob-
vious in cells that rapidly divide, including for ex-
ample red blood cells, thereby producing anemia,
or in cells derived from bone marrow, leading to
leukopenia and thrombocytopenia. Particularly se-
rious are the consequences of folate deficiency
during early embryogenesis13. For instance, the
neural tube has a high need of folate for cell dif-
ferentiation, growth, and closure to form the spinal
cord and brain, and folate deficiency during the
periconceptional period can induce neural tube de-
fects (NTDs). NTDs arise from failure of embry-
onic neural tube closure by the fourth week of
pregnancy, causing malformations of the brain and
spine, being in certain conditions incompatible
with life (e.g. anencephaly). NTDs are the most
frequent human malformations occurring during
pregnancy. Nowadays, it is generally known that
folic acid supplementation in the periconceptional
period can prevent the majority of NTDs14,15. In
addition to NTDs, adequate folic acid intake dur-
ing pregnancy is associated with a significant re-
duction of risk for congenital heart defects16 and
orofacial clefts17. Taken together, the most com-
mon effects caused by folate deficiency result in
neural tube defects in developing embryos, macro-
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cytic anemia, and peripheral neuropathy16,18. Fur-
thermore, a typical consequence of folate deficien-
cy is an elevation in plasma homocysteine which,
in turn, is implicated in the etiology of cardiovas-
cular disease19,20.
Starting from the 1960s, a number of studies

has led to the hypothesis that the use of OCs neg-
atively impact folate status21-25. For instance, a
study published by Shojania et al on Lancet in
196826 reported that OC users had lower mean
serum levels of folate and higher percentage of
subnormal folate levels than a control group.
They also observed that the mean serum levels of
folate in the group using OCs decreased with in-
creasing duration of use of these compounds, and
that the folate level returned to baseline levels
within 3 months after the women stopped using
the OC26. Among the possible mechanisms it has
been suggested that these drugs may cause mal-
absorption of folate polyglutamates, increased
excretion of folates in the urine and accelerated
metabolism of folates through the induction of
microsomal enzymes that require folic acid25.
Several studies confirmed the earlier findings

that reported a negative influence of OCs on fo-
late status21-25,27,28; however, other studies yielded
to equivocal results29-31. These discrepancies
might be due to potentially confounding vari-
ables intrinsic to most of these clinical studies,
including differences in dietary intake, compli-
ance with the contraceptive regimen and duration
of use, smoking or alcohol exposure and vitamin
supplements use32.
Concerning the clinical significance of these

reports, despite OCs have been shown to impair
folate metabolism and produce some degree of
folate depletion, this effect, alone, is unlikely to
cause anemia or megaloblastic changes in
women who have a good dietary intake of folate
and can absorb it properly25,32. Rather, additional
contributory factors, such as poor dietary intake
of folate or silent malabsorption, should be
looked for. However, since it has been found that
folate level return to baseline levels within 3
months after women stop using OCs 26, dietary
supplementation with folic acid should be con-
sidered for women who plan a pregnancy imme-
diately after stopping using OCs.
In conclusion, although it is important to con-

duct further well-designed studies to better inves-
tigate the relationship between currently formu-
lated OCs and folate status, folic acid supple-
mentation in women using OCs should be con-
sidered.

Vitamin B2

Vitamin B2, also known as riboflavin, is a wa-
ter-soluble vitamin present in most animal and
plant tissues33. It is one of the essential B vita-
mins, known to be involved in vital metabolic
processes in the body, and it is necessary for en-
ergy production and normal cell function and
growth. In particular, in its coenzyme forms,
flavin mononucleotide (FMN) and flavin adenine
dinucleotide (FAD), vitamin B2 plays key meta-
bolic roles in a variety of reactions involving car-
bohydrates, amino acids and lipids, and in the
conversion of folic acid and vitamin B6 into their
active coenzyme forms13,33. Vitamin B2 is contin-
uously excreted in the urine of healthy individu-
als, making deficiency relatively common when
dietary intake is insufficient. However, vitamin
B2 deficiency is always accompanied by deficien-
cy of other vitamins. Deficiency and sub-optimal
levels of vitamin B2 (which occur in patients with
inflammatory bowel disease, chronic alcoholism
and Brown-Vialetto-Van Laere syndrome) leads
to a variety of clinical abnormalities that include
degenerative changes in the nervous system, en-
docrine dysfunction, skin disorders and anaemia.
Studies about the relationship between OC use

and vitamin B2 status date back to the 1970s. In a
work published on Lancet in 1974, Sanpitak and
Chayutimonkul used the activity of erythrocyte
glutathione reductase, a flavine-dependent en-
zyme, as an index of vitamin B2 status in women
on OC therapy in Thailand. Activity was signifi-
cantly lower and response to flavine adenine din-
ucleotide was significantly higher in women tak-
ing OCs than in women not on drugs 34. Other
studies confirmed this early finding by showing
that riboflavin deficiency is common in women
of child-bearing age and of a low socioeconomic
level, and that the use of OCs aggravates the
prevalence of deficiency35,36. A later study
showed that vitamin supplements produced sig-
nificant improvement in pre-existing deficiencies
of vitamin B2 in women using low-dosage OCs37.
Altogether, these findings suggest that vitamin B2

supplementation in women taking OCs may be
important where vitamin nutrition is poor and in
areas where glucose-6-phosphate dehydrogenase
deficiency is common38.
Interestingly, it has been shown that vitamin B2

supplementation in patients with migraine disor-
der is associated with statistically significant de-
creases in headache frequency, intensity, duration
and medication intake39. Thus, since headache is a
very common side effect reported by patients tak-
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ing OCs, vitamin B2 supplementation in these
women could be beneficial not only in case of de-
ficiency but also for this latter aspect.

Vitamin B6

Vitamin B6 is a water-soluble vitamin that is
present in many foods, added to others, and
available as a dietary supplement. It is the gener-
ic name for six compounds with vitamin B6 ac-
tivity: pyridoxine, an alcohol; pyridoxal, an alde-
hyde; pyridoxamine, which contains an amino
group; and their respective 5’-phosphate esters.
Pyridoxal 5’ phosphate (PLP) and pyridoxamine
5’ phosphate (PMP) are the active coenzyme
forms of vitamin B6

40.
Vitamin B6 coenzymes participate to a wide

variety of physiological functions in the body,
being involved in more than 100 enzymatic reac-
tions, mostly concerned with protein metabo-
lism40. Both PLP and PMP are involved in amino
acid metabolism, and PLP is also involved in the
metabolism of one-carbon units, carbohydrates,
and lipids41. Vitamin B6 also plays a role in the
biosynthesis of neurotransmitters; for instance, it
is necessary for the conversion of tryptophan to
both niacin and serotonin. Consequently, a di-
etary deficiency of vitamin B6 may result in low
serotonin levels and/or impaired conversion of
tryptophan to niacin. Vitamin B6 is important in
maintaining normal levels of homocysteine41;
furthermore, it is involved in gluconeogenesis
and glycogenolysis, immune function, and hemo-
globin formation41.
It has been shown that maternal vitamin B6

status significantly affects neurological develop-
ment in rats42-44 and humans45. In rats, maternal
vitamin B6 deficiency led to offspring with fewer
neurons in the neocortex44, reduced synapse
number in the extrapyramidal motor system42 and
decreased brain weight46. Furthermore, clinical
studies have shown that vitamin B6 deficiency in-
creases the risk of pregnancy complications47,48.
It has been also shown that low plasma levels of
vitamin B6 are associated with heightened risk
for arterial and venous thrombosis, and that this
association is independent of other risk fac-
tors49,50.
One of the earliest reports to investigate the in-

fluence of OCs on vitamin B6 blood levels was
undertaken in 1966 by Rose, who found that
women taking estrogen-progestin combination
agents had evidence of vitamin B6 deficiency51.
Other works reported an association between
OCs and reduction in PLP concentrations52-54; al-

though some authors do not agree on the rela-
tionship between the observed reduction in PLP
concentrations and vitamin B6 deficiency55,56, a
recent large-scale population-based study per-
formed in the United States54 found that plasma
PLP concentration were significantly reduced in
75% of women taking OCs who did not use di-
etary supplements. Lussana et al52 also reported
low levels of vitamin B6 in women taking OCs,
and they speculate that, since low vitamin B6 lev-
els are independently associated with heightened
risks for arterial and venous thromboembolism
(TE), they could partly account for the increased
TE risk of OC users. Altogether, more recent
findings from users of currently formulated low-
er-dose OCs corroborate previous reports and
suggest that supplementation may be necessary
to maintain adequate vitamin B6 status in women
taking OCs32.

Vitamin B12

Vitamin B12 (also known as cobalamin) is an
essential nutrient that plays a significant role in
cell metabolism, especially affecting DNA syn-
thesis and regulation, but also fatty acid synthesis
and energy production. The active coenzymes
methylcobalamin and 5-deoxyadenosylcobal-
amin are essential for cell growth and replication.
5-Deoxyadenosylcobalamin is a cofactor for the
mitochondrial mutase enzyme that catalyzes the
isomerization of L-methylmalonyl CoA to suc-
cinyl CoA, an important reaction in carbohydrate
and lipid metabolism. In contrast, methylcobal-
amin supports the methionine synthetase reac-
tion, which is essential for normal metabolism of
folate1. Methyl groups contributed by methylte-
trahydrofolate are used to form methylcobal-
amin, which then acts as a methyl group donor
for the conversion of homocysteine to methion-
ine. This folate-cobalamin interaction is pivotal
for normal synthesis of purines and pyrimidines,
and therefore of DNA1. Humans depend on ex-
ogenous sources of vitamin B12, that is only pre-
sent in foods of animal origin or in dietary sup-
plements. Vitamin B12 deficiency is recognized
clinically by its impact on the hematopoietic and
nervous systems. The sensitivity of the
hematopoietic system relates to its high rate of
cell turnover. As a result of an inadequate supply
of vitamin B12, DNA replication becomes highly
abnormal. Once a hematopoietic stem cell is
committed to enter a programmed series of cell
divisions, the defect in chromosomal replication
induced by vitamin B12 deficiency results in an

1807

Oral contraceptives and changes in nutritional requirements



M. Palmery, A. Saraceno, A. Vaiarelli, G. Carlomagno

tyrosine metabolism; it is also involved in main-
taining metal ions (like iron and copper) in their
reduced forms and serves as a scavenger for free
radicals. A role for AA in the regulation of
CFTR (cystic fibrosis transmembrane conduc-
tance regulator)-mediated chloride secretion in
epithelial cells has also been suggested61. Defi-
ciency of this vitamin leads to a variety of clini-
cal abnormalities that include scurvy, poor
wound healing, vasomotor instability and con-
nective tissue disorders. With regard to DHAA,
this compound is structurally different from AA;
rather, it is similar to glucose. DHAA is convert-
ed into AA in intestinal epithelial cells via the
action of DHAA reductase. Converting DHAA
into AA helps maintain a low (non-toxic) level
of the compound62.
To determine the effect of OCs on vitamin C

status, researchers determined the amount of
ascorbate in plasma leukocytes, platelets, and
whole blood entities. It has been stated that vita-
min C levels in platelets and leukocytes are low-
ered by the use of OCs, specifically those con-
taining estrogen, which is thought to increase the
rate of metabolism of vitamin C60,63-65. It has been
suggested that the change in the blood levels is
the consequence of an alteration in tissue uptake
patterns that result in changes in the distribution
of the vitamin38.
Other Authors reported that, with adequate di-

etary intake of ascorbic acid, there is no threat to
ascorbic acid status as a result of using OCs for
periods of six months to seven years66. However,
the situation may be different for patients who
have poor diet, unhealthy habits or a pathology
of malabsortion60.
A recent work67 reported significant increases

in plasma malondialdehyde levels, associated
with decreased activities of glutathione peroxi-
dase (GPx) and glutathione reductase (GR) in
women taking low-dose OCs compared to the
control group, thus indicative of increased oxida-
tive stress induced by the hormonal therapy. In-
terestingly, supplementation with vitamins C and
E significantly increased GPx and GR activity
and reduced plasma malondialdehyde levels in
women taking low-dose OCs, thus suggesting
that supplementation with these vitamins may
protect against potential cardiovascular risks in-
duced by contraceptive drugs.

Vitamin E
Vitamin E is a term that encompasses a group

of potent, lipid-soluble, chain-breaking antioxi-

inability of maturing cells to complete nuclear di-
visions while cytoplasmic maturation continues
at a relatively normal rate. This results in the pro-
duction of morphologically abnormal cells and
death of cells during maturation, a phenomenon
referred to as ineffective hematopoiesis1. In case
of vitamin B12 deficiency, maturation of red cell
precursors is highly abnormal (megaloblastic
erythropoiesis). Other tissues with high rates of
cell turnover (e.g., mucosa and cervical epitheli-
um) also have high requirements for the vitamin1.
As with inadequate maternal folate status, im-
paired maternal vitamin B12 status is an indepen-
dent risk factor for NTDs32.
Several studies have found low mean serum

vitamin B12 levels in women using OCs, as com-
pared to nonusers27,32,52,57-60.
Although there is a close interrelation between

folate and vitamin B12metabolism, the mechanism
that causes low serum levels of vitamin B12 in pa-
tients using OCs seems to be different from the
one that causes low serum levels of folate as there
is no correlation between the levels of those sub-
stances, and folate therapy does not correct the
low serum levels of vitamin B12 in OC users25,59.
The mechanisms by which serum vitamin B12 is
reduced in OC users are not fully understood.
Shojania et al25,59 found that the total vitamin B12

binding capacity of the serum was significantly
lower in women using OCs than in nonusers; the
levels of transcobalamin I, a glycoprotein serves to
protect vitamin B12 from acid degradation in the
stomach, were also lower in OC users25,59. Since
these authors found that the absorption and the
urinary excretion of vitamin B12 in OC users were
normal and their lower serum levels of vitamin B12

were not associated with evidence of tissue deple-
tion, the lower total vitamin B12 binding capacity
and lower transcobalamin I levels in the serum of
the users could explain their low serum levels of
this vitamin25,59.
Since pernicious anemia may also occur in

women of reproductive age, the low serum vita-
min B12 levels of a woman who is taking OCs
should not be disregarded.

Vitamin C
Vitamin C is a water soluble vitamin that ex-

ists in the reduced [(i.e. AA (ascorbic acid)] and
oxidized [DHAA (dehydro-L-ascorbic acid)]
forms. The vitamin acts as a cofactor in a variety
of critical metabolic reactions that include the
synthesis of collagen, carnitine and cate-
cholamine as well as in peptide amidation and
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vitamin E in plasma and platelets. On the basis of
these results, the Authors concluded that the
platelet hyperactivity of long term OC users might
be dependent on a low level of platelet alpha-toco-
pherol which can be rapidly overcome by admin-
istering a vitamin E supplement74. Thus, it could
be speculated whether some of the adverse cardio-
vascular side effects of OCs are associated with a
change in vitamin E status. This issue, however,
needs to be further investigated.

Minerals

Zinc
Zinc is an essential mineral that has important

biological functions. It is found in several en-
zymes and has roles in the metabolism of RNA
and DNA, signal transduction, and gene expres-
sion. It also regulates apoptosis75. In the brain,
zinc is stored in specific synaptic vesicles by glu-
tamatergic neurons and plays a key role in synap-
tic plasticity and learning processes76. High con-
centration of zinc is found in muscle, bones, kid-
ney, liver, in the prostate and parts of the eye. Se-
men is particularly rich in zinc, which is a key
factor in reproductive function77.
The zinc status of women using OCs has been

of concern since 1968, when it was observed that
women using OCs had lower plasma zinc levels
than women who were not78,79. Several studies
done during the following decades confirmed this
finding80-84. It has been thought that the decrease in
serum zinc could be reflected in a reduction of tis-
sue zinc status due to changes in zinc absorption,
excretion or tissue turnover. If these changes oc-
cur, the dietary zinc requirement would be greater
in women using OCs84.

Selenium
Selenium is a micronutrient that functions as

cofactor for reduction of antioxidant enzymes,
such as glutathione peroxidases and certain
forms of thioredoxin reductase found in animals
and some plants77. Selenium also plays a role in
the functioning of the thyroid gland and in every
cell that uses thyroid hormone, by participating
as a cofactor for the three known thyroid hor-
mone deiodinases, which activate and then deac-
tivate various thyroid hormones and their
metabolites. It has been shown that selenium
supplementation may be beneficial in the
Hashimoto’s thyroiditis, an autoimmune disease
in which the thyroid gland is attacked by a vari-
ety of cell- and antibody-mediated immune

dants. Molecules having vitamin E antioxidant ac-
tivity include four tocopherols (α, ß, γ, δ) and four
tocotrienols (α, ß, γ, δ); among them, -tocopherol,
is the most abundant form in nature and has the
highest biological activity68. Good food sources of
vitamin E include vegetable oils and margarines.
Vitamin E is also found in fruits and vegetables,
grains, nuts, seeds and fortified cereals.
As an antioxidant, vitamin E acts as a peroxyl

radical scavenger, preventing the propagation of
free radicals in tissues, by reacting with them to
form a tocopheryl radical which is then oxidized
by a hydrogen donor (such as Vitamin C) and
thus return to its reduced state69. As it is fat-solu-
ble, it is incorporated into cell membranes, thus
protecting them from oxidative damage69. Apart
its antioxidant properties, vitamin E up-regulates
the activities of cytosolic phospholipase A2 and
cyclooxygenase. The enhanced activity of these
two rate-limiting enzymes in the arachidonic acid
cascade provides a mechanism for the observa-
tion that vitamin E dose-dependently enhances
release of prostacyclin, a potent vasodilator and
inhibitor of platelet aggregation68. Vitamin E
plays also an important role in reproductive func-
tion: for instance, it has been shown that vitamin
E prevents loss of spermatogenesis in males and
the failure to retain zygotes in female rats70.
Early preclinical studies showed that the admin-

istration of contraceptive steroids significantly
lowered plasma tocopherol levels and increased
dietary requirements for vitamin E in rats71. A
more recent study by Akinsanya et al72 investigat-
ed the effects of vitamin E and folic acid on the
superoxide dismutase (SOD), catalase (CAT),
malondialdehyde (MDA) production and glu-
tathione-S-transferase (GST) activities in female
Wistar rats treated with combined OCs containing
ethinyl estradiol in combination with lev-
onorgestrel. They found that vitamin E and folic
acid significantly reduced the increase in antioxi-
dant markers induced by the combined OCs on in
rats72. In line with preclinical findings, Briggs and
Briggs73 showed that combined-type OCs de-
creased plasma tocopherols in healthy Caucasian
women, and, therefore, proposed that women tak-
ing these drugs require supplementary vitamin E.
In line with this hypothesis, Renaud et al74 found
that OC users showed significant increase in the
clotting activity of platelets and the response to
ADP-induced aggregation concomitant with a de-
crease in plasma vitamin E. After vitamin E ad-
ministration, platelet activity was markedly de-
creased, with a significant increase in the level of



processes. Indeed, a reduction of 21% of serum
anti-thyroid peroxidase antibodies levels was re-
ported with the dietary intake of 0.2 mg of sele-
nium85. Since selenium is an important antioxi-
dant nutrient, deficiency can increase the risk of
cancer and cardiovascular disease86,87.
Several studies indicate that OCs interfere

with selenium absorption. Heese et al88 conduct-
ed a study involving 200 female students, half of
whom had been taking low-dosage triphasic con-
traceptive medication for a minimum of 3
months. The differences in mean serum selenium
concentrations were statistically significant. Fal-
lah et al84 also reported lower serum selenium
levels in women taking OCs compared to control
subjects, although this difference did not reach
statistical significance. These findings may be
important, since selenium has been suggested to
have a beneficial role in the prevention of cancer,
especially breast cancer89,90.

Magnesium
Magnesium is an essential element in biologi-

cal systems91. For instance, ATP (adenosine
triphosphate), the main source of energy in cells,
must be bound to a magnesium ion in order to be
biologically active. Similarly, magnesium plays a
role in the stability of all polyphosphate com-
pounds in the cells, including those associated
with DNA- and RNA-synthesis. Over 300 en-
zymes require the presence of magnesium ions
for their catalytic action, including all enzymes
utilizing or synthesizing ATP, or those that use
other nucleotides to synthesize DNA and RNA91.
Inadequate magnesium intake frequently caus-

es muscle spasms, and has been associated with
cardiovascular disease, diabetes, high blood pres-
sure, anxiety disorders, migraines, osteoporosis
and cerebral infarction91-94. Deficiency of magne-
sium may be attributed to decreased dietary con-
sumption and the use of diuretics94.

Micronutrients Sources RDA %

Folic acid Enrtails, green vegetables, legumes, eggs 200 mcg
Vitamin B12 Meat, milk products, eggs 2.5 mcg
Vitamin B6 Animals and vegetable derived food 1.4 mg
Vitamin B2 Milk, milk products, liver, vegetables 1.4 mg
Vitamin C Green vegetables, citrus fruits, tomato 80 mg
Vitamin E Cereals, fruits and vegetables 12 mg
Zinc Meat, peanuts, bean, wheat bread 10 mg
Magnesium Cereals, walnuts, almond, buckwheat, lentils, green vegetables 375 mg
Selenium Vegetables 55 mcg

Table I.

It has repeatedly been shown that serum magne-
sium levels are reduced by OCs83,95-98. Prophylactic
treatment of postmenopausal osteoporosis with oe-
strogen and calcium has also been shown to reduce
serum magnesium levels99. When magnesium de-
pletion occurs, it alters the calcium/magnesium ra-
tio which can affect blood coagulability91. Thus, it
has been hypothesized that the reduction in serum
magnesium levels is one reasons for increased risk
of thrombosis while using OCs97. On the basis of
these data, magnesium supplementation during
oral contraception should be considered.

Conclusions

Literature data starting from the 1970s clearly
show that OCs induce depletions of nutrients
which are likely to contribute to several common
side effects. Thus, the possibility to prevent vita-
min and mineral deficiencies through the intake
of appropriate dietary supplements should be
considered as a first line approach by clinicians.
The ideal dietary supplement should contain vita-
mins of the B complex together with folic acid,
vitamin E and C as well as minerals such as mag-
nesium, zinc and selenium.
Although these micronutrients are present in

many common foods (Table I) it is widely known
that there is a difference in bioavailability between
dietary supplementation and food intake, due to the
different forms in which minerals and vitamins can
be found in food and because cooking, storage, and
processing usually result in the reduction or loss of
their amount. Furthermore, thanks to its beneficial
effects on the venous system and fluid retention,
Centella asiatica may help preventing some of the
common side-effects induced by OCs.
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