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Review Article

SELENIUM: ITS POTENTIAL ROLE
IN MALE INFERTILITY

OO Oguntibeju1, JS Esterhuyse2, EJ Truter3

ABSTRACT
Currently, biomedical research is showing interest in the anti-oxidant activity of selenium. This
could be due to compelling evidence that reported that oxidative damage to cells and cell
membranes is one of the causative agents in the pathogenesis of many disease states including
male infertility. Selenium is a trace element which may be found in soil, water and some foods
and is considered to be an essential element which plays an active role in several metabolic
pathways and is believed to perform several important roles in the human body. These roles
include anti-oxidative activities at cellular level and participating in different enzyme systems.
Selenium also serves as a vital component in the maintenance of muscle cell and red blood cell
integrity, playing a role in the synthesis of deoxyribonucleic acid (DNA) and ribonucleic acid
(RNA). It has also been reported that selenium is essential in the detoxification of toxic metals in
the human system, foetal respiration and energy transfer reactions as well as in the production
of sperm cells. It is thought that male infertility can be the result of a selenium deficiency as the
absence of selenium in the testicular tissues induces degeneration which results in the active
impairment of sperm motility as the first indication of impending infertility. This review paper
investigates the role of selenium in male infertility.
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INTRODUCTION

Reports have shown that about 6% of adult
males are believed to be infertile.1 According
to Griffin and Wilson,2 infertility could be de-
fined as the inability to achieve a pregnancy
after one year of unprotected intercourse. It is
also believed that conception should normally
be achieved within 12 months in about 80% of
couples without contraceptive measures
whereas about 20% of couples attempting their
first pregnancy have a problem achieving it
within the same period.1,2 It is further known
that certain cases of male infertility may be due
to anatomical abnormalities. However, about
40-90% of male infertility is considered to be
due to deficient sperm production to which
selenium deficiency has been linked.
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The biological functions associated with
selenium besides male fertility include preven-
tion of cancer, cardiovascular disease, viral
mutation, endocrine and immune function as
well as modulating inflammatory response.3,4

It is important to note that the biological ac-
tions of selenium are mediated via the expres-
sion of 30 selenoproteins. This review there-
fore examines the potential role of selenium in
male infertility.
Selenium and male infertility: Limited data is
available on the effects of selenium on male
reproduction. Hurst et al .reported that fertile
males had significantly higher selenium levels
in their seminal fluid than infertile men.5 This
study shows the importance of selenium in
male reproduction and the probable relation-
ship between male infertility and selenium.
According to Boitani & Puglisi selenium is con-
sidered to be essential for normal spermatoge-
nesis of mammals and the critical role it plays
is principally mediated by two selenoproteins,
namely phospholipid hydroperoxide glu-
tathione peroxidase (PHGPx) and
selenoprotein P.6 Laboratory evidence has
shown that PHGPx is the major selenoprotein
expressed by germ cells in the testis, having
multiple functions and representing an impor-
tant link between selenium, sperm quality and
male fertility.6

Selenoprotein P, a plasma protein is said to
be required to serve as a selenium supply to
the testis. In the past years, nutritional studies
and experimental animal models on cells lack-
ing/over-expressing a specific PHGPx isoform
and selenoprotein P have provided a better un-
derstanding of the selenium dependency of the
male reproductive system. Available clinical
data have pointed to a correlation between
lack or over-expression of PHGPX gene, a low
serum selenium level and male infertility. How-
ever, more evidence is needed to draw any
definitive conclusions about therapeutic strat-
egies for improving fertility by selenium admin-
istration.

The selenoprotein phospholipid hydroperox-
ide glutathione peroxidase (PHGPx) accounts
for almost the entire selenium content of the

mammalian testis. It is quantitatively expressed
in spermatids as active peroxidase but is trans-
formed to an oxidatively inactivated protein in
the mature sperm cell, where it is considered
to be a major constituent of the mitochondrial
capsule in the mid-piece. Male infertility in se-
lenium-deficient animals, which is character-
ized by impaired sperm motility and morpho-
logical mid-piece alterations, is considered to
result from insufficient PHGPx content. In a
study carried out by Foresta et al. the relation-
ship between sperm PHGPx, measured as res-
cued activity and human fertility, was investi-
gated.7 Sperm specimens from 75 infertile men
and 37 controls were analyzed for fertility-re-
lated parameters according to World Health
Organization criteria and the PHGPx protein
content was estimated after reductive solubili-
zation of the spermatozoa by measuring the
rescued PHGPx activity. Rescued PHGPx ac-
tivity of infertile men ranged significantly be-
low that of controls (93.2 ± 60.1 units/mg
sperm protein vs. 187.5 ± 55.3 units/mg respec-
tively) and was found to be particularly low in
oligoasthenozoospermic specimens (61.93 ±
45.42 units/mg; P < 0.001) when compared
with controls and asthenozoospermic samples.
Rescued PHGPx activity was found to corre-
late positively with viability, morphological in-
tegrity, and most profoundly forward motility
(r = 0.35, 0.44, and 0.45, respectively). In iso-
lated motile sperm samples, motility decreased
faster with decreasing PHGPx content. The
authors concluded that in humans, PHGPx
appears to be indispensable for the structural
integrity of spermatozoa and that it co-deter-
mines sperm motility and viability. Because the
content of PHGPx, irrespective of the cause of
alteration, correlated with fertility-related
parameters, PHGPx can therefore be consid-
ered to be a predictive measure for fertilization
capacity.

In a study conducted in Zagreb, Croatia
between 1988 and 1990, Krsnjavi et al. investi-
gated the potential role of selenium in male
infertility.8 Blood and semen samples were col-
lected from 18 men with low sperm counts and
from 23 controls which were matched for age,
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smoking, alcohol and coffee consumption.
After adjusting for confounders, the authors
reported that serum selenium was significantly
lower in men with oligospermia and azoosper-
mia than in controls (fertile men). They also
observed a significant difference in serum se-
lenium levels in men with oligospermia and
azoospermia, being higher in men with oli-
gospermia than azoospermia. It was suggested
that additional studies on supplementation
could contribute to solving the enigma of male
idiopathic infertility.

In a Canadian study, Vezina et al. reported
evidence supporting the beneficial effect of se-
lenium in infertile male patients.9 The patients
were given 400 mg of vitamin E and 100 µg of
selenium daily, in divided doses for one month,
followed by 200 µg of selenium and 400 mg of
vitamin E daily for the next five months of the
study. This study showed a significant im-
provement in sperm motility, viability and
morphology following supplementation in nine
infertile men when treated with selenium and
vitamin E. The authors believe that prevention
of oxidative damage by seleno-enzymes and
vitamin E may be the underlying reason for
the improvement in sperm motility, viability
and morphology. In our opinion certain ques-
tions need to be asked. What will the effect of
selenium be if taken alone by the same men in
the above-mentioned study? Will it yield the
same positive effect to the same degree? Is it
not possible that the observed positive effect
may be due to the vitamin E and not necessar-
ily that of selenium? It is possible that the ob-
served positive effect observed following
supplementation with selenium and vitamin
E is a combined effect rather than that of sele-
nium alone. Further study is suggested to
examine the effect of selenium either alone or
in combination with vitamin E.

As mentioned earlier in this review, glu-
tathione and selenium are essential to the for-
mation of phospholipid hydroperoxide glu-
tathione peroxidase (selenium is a component
of PHGx), an enzyme present in spermatids
which becomes a structural protein compris-
ing more than fifty percent of the mitochon-

drial capsule in the mid-piece of matured sper-
matozoa. In a study by Lenzi et al. glutathione
therapy was used in a two-month, placebo-
controlled, double-blind, cross-over trial in 20
infertile men.10 The subjects were given either
a daily 600 mg intra-muscular injection of glu-
tathione or an equal volume of placebo. Glu-
tathione demonstrated a significant effect on
sperm motility, particularly with reference to
the percentage of forward motility.

In another study, 69 infertile Scottish men
were given either selenium or selenium in com-
bination with vitamins A, C and E for three
months. At the end of the clinical trial, all the
patients showed significant improvements in
sperm motility. It was further observed that
11% of the subjects in the treated patients im-
pregnated their partners during the course of
the study.11

Another study compared the effects of sele-
nium supplementation in 33 infertile men.12

The men were given either a 200 mg/day dose
of selenium as sodium selenite or selenium-rich
yeast for 12 weeks. The level of selenium in-
creased in both groups but was found to be
higher in the selenium-rich yeast group which
indicated a positive effect on semen biophysi-
cal and physiological parameters. We suggest
that further studies be conducted with larger
sample sizes in order that it might provide sup-
portive evidence to the interpretation of the
results of this study.

In a study conducted by Keskes-Ammar
et al.,13 it was observed that vitamin E and se-
lenium supplementation significantly de-
creased malondialdehyde (MDA) concentra-
tions and also improved sperm motility while
Lerda14 reported that selenium by itself pro-
tected against oxidative DNA damage in hu-
man sperm thereby enhancing sperm motility
and viability.

Akinloye et al. examined the selenium status
of idiopathic infertile Nigerian males.15 In this
study, selenium concentrations in the sera and
seminal plasma of 60 infertile males (40 oli-
gospermia and 20 azoospermia) and 40 males
with proven evidence of fertility
(normospermia; control group) were estimated



   Pak J Med Sci   2009   Vol. 25   No. 2      www.pjms.com.pk   335

by atomic absorption spectrophotometry. The
results of the study were correlated with
spermatogram and hormonal levels in order
to determine their relationship to male infertil-
ity. The mean serum concentrations of selenium
were found to be significantly higher in cases
of oligospermia when compared to cases of
azoospermia and a significant inverse correla-
tion was also observed between serum selenium
levels and sperm count. It was also observed
that seminal plasma selenium levels correlated
with sperm motility, viability and morphology
while serum selenium levels showed a positive
correlation with serum testosterone levels. The
authors concluded that selenium appears to
have a positive influence on Leydig cells, thus
influencing the secretion of testosterone.

Bleau et al. studied semen samples of 125 men
of couples consulting for infertility.16 Of the 125
men, relevant information of 101 couples was
collected in a follow-up study for 4.5 to 5 years.
In these men, a positive correlation was ob-
served between sperm count and semen sele-
nium concentration. Sperm motility was maxi-
mal at semen selenium levels between 50 and
60 ng/ml. It was observed that below and
above this range, sperm motility was lower and
the incidence of asthenozoospermia was
higher. Low serum selenium levels were there-
fore associated with a low pregnancy rate
while a high selenium level was associated
with a high abortion rate and female
reproductive failures.

Takasaki et al. examined semen samples of
32 healthy fertile and 73 infertile males.17 It was
observed that selenium concentrations in
whole semen and seminal fluid were not sig-
nificantly different between the fertile and in-
fertile groups. Semen selenium concentrations
were found to be significantly higher in the
infertile men and a negative correlation was
observed between semen selenium levels and
sperm motility. These results suggest that an
abnormally high selenium level in semen can
be related to male infertility, especially as re-
gards the deterioration of sperm motility and
spermatogenesis.

Roy et al. measured selenium concentrations
in seminal plasma of 211 healthy men attend-
ing a male infertility clinic and observed no
significant correlation between the selenium
levels in the seminal plasma and sperm count
or motility.18

Research over the last five decades has re-
ported a decline in sperm count and its asso-
ciation with dietary factors which includes se-
lenium. Carlsen et al. analyzed a total of 61
studies including 14, 947 men from the years
1938 to 1991, for mean sperm density and
mean seminal volume.19 The results show a sig-
nificant decline in mean sperm density from
113 million/ml in 1940 to 66 million/ml in
1990 with p value < 0.001. It was observed that
seminal volume decreased (1940-1990) from an
average of 3.40 ml to 2.75 ml (p= 0.027).20, 21

This demonstrates a 20-percent decline in vol-
ume and a significant 58-percent decline in
sperm production over the last five decades.
Van Waeleghem et al. also reported a possible
link between a decline in sperm quality and
selenium deficiency, although in combination
with other dietary factors.22,23

Selenium deficiency and health: It has been
reported that selenium deficiency induced in
experimental animals resulted in abnormalities
such as defective growth, hepatic necrosis,
myocardial degeneration and muscular dystro-
phy in sheep, cattle, chickens and horses.24 In
the human, it is recognized that selenium plays
an important role in various physiological and
biochemical processes and its altered blood or
tissue level has a direct or indirect impact on
health which may lead to development of dis-
ease.25 Dietary deficiency is considered to be
the most common cause of selenium deficiency.
Many countries including the United Kingdom
have selenium intakes that are significantly
below the current recommended intake of 40
mg/day, leading to sub-optimal expression of
glutathione peroxidase and other seleno-pro-
teins in blood and tissues.26, 27 Its deficiency can
occur in areas where the soil content of sele-
nium is found to be low such as Africa, Rus-
sia, New Zealand and China and it may affect
thyroid function and cause conditions such as
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Keshan disease. Selenium deficiency is also
commonly seen in patients on total parenteral
nutrition (TPN) as their sole source of nutri-
tion. Gastrointestinal disorders may decrease
the absorption of selenium resulting in a deple-
tion or deficiency. Selenium may also be de-
stroyed when foods are refined or processed
and both iron and copper deficiency appear
to increase the risk of selenium deficiency.
There is evidence that selenium deficiency does
not usually cause illness but makes the biologi-
cal system more susceptible to illnesses induced
by other nutritional, biochemical or infectious
stresses.27

Dietary sources of selenium: Dietary selenium
intakes and serum selenium levels vary widely
in different parts of the world and there is in-
creasing evidence that these differences influ-
ence patterns of disease risk. In a survey car-
ried out in Styria, Austria by Titan, selenium
levels were measured in serum samples from
630 healthy volunteers aged 1-89 years.28 The
mean selenium level was found to be 67 µg/l
which represents one of the lowest in Europe.
Selenium levels were particularly low in young
children and the levels found in milk samples
from 34 nursing mothers were also found to
be very low. The authors concluded that it may
therefore be necessary for people with low se-
rum selenium levels to modify their diet or to
supplement their diet with selenium.

Selenium is widely available from a variety
of foods and mother’s milk usually contains
higher selenium levels than cow’s milk. Spe-
cific dietary sources of selenium include
brewer’s yeast, wheat germ, butter, garlic,
grains, sunflower seeds, Brazil nuts, walnuts,
raisins, liver, kidney, shellfish (lobster, oyster,
shrimp, scallops), fresh-water and salt-water
fish (red snapper, salmon, swordfish, tuna,
mackerel, halibut, flounder, herring, smelts).
Selenium is also found in alfalfa, burdock root,
catnip, fennel seed, ginseng, raspberry leaf,
radish, horseradish, onion, chives, medicinal
mushrooms and yarrow. In some foods, where
a greater percentage of selenium is found in a
water-soluble form and contact with water is
high, losses of selenium can occur. It has been

observed that gross deficiencies of selenium are
quite rare in Western countries although in-
take by most people via their diet is probably
not sufficient to maintain optimal levels.

CONCLUSION

As shown in this review, research has indi-
cated that optimal selenium levels play a ma-
jor role in male fertility and we are therefore
of the opinion that low selenium levels could
potentially contribute to cases of male infertil-
ity in humans. Based on the important biologi-
cal function of selenium in male reproduction
in particular and health in general, it is sug-
gested that there should be daily increased con-
sumption of a selenium-rich diet  with increas-
ing age  and also by those individuals with high
oxidative stress conditions such as chronic dis-
eases (diabetes, cardiovascular disease, HIV)
and alcoholics and smokers. It is known that
infertility is one of the most stressful conditions
amongst married couples and further research
is suggested in this field to provide more scien-
tific information on the role of selenium in male
infertility.
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