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INTRODUCTION: 
Selenium (Se), an essential trace element, has

evolved from its toxic properties after a series of
researches over the past several decades. It was first
recognized to be an essential trace element in 1957
and has been shown to be active in glutathione
peroxidase (GSH-Px) in red blood cells[1]. Since its
discovery about half a century ago, selenium has
been a subject of intensive research. Deficiency of
selenium produced experimentally in animals
resulted in abnormalities such as defective growth,
hepatic necrosis, myocardial degeneration and
muscular dystrophy in sheep, cattle, chickens and
h o r s e s[ 2 ]. In humans, it is well recognized that
selenium plays a crucial role in various physio-
logical processes (as reported in a later section) and
its altered level has a direct impact on health
leading to the development of disease.

Free radicals, being highly reactive, induce a
series of events leading to pathogenesis of
numerous diseases such as cardiovascular disease
(CVD), diabetes, stroke, hypertension (HT),
pregnancy induced hypertension (PIH) and aging
process etc[3]. Selenium, an essential component of
the antioxidant enzyme GSH-Px, functions as an
antioxidant scavenging H2O2 and by re d u c i n g
lipid hydro p e roxides to their subsequent less
reactive end products [4]. Although previous studies
have reported about the toxic manifestations of

excess selenium intake and existence of selenium
deficiency in some pathophysiological conditions,
the emerging evidence reflects the importance of
selenium as an effective medical therapy in a wide
array of conditions in association with other
antioxidants such as vitamin E. The area covered in
this review has been rapidly unfolding in recent
years, and has already acquired a vast spread. This
article presents a concise introductory overview of
the salient features of selenium balance, its
metabolic and physiologic functions with special
re f e rence to human health and diseases.
Disturbances in selenoprotein status due to
augmented oxidative stress during pathophysio-
logical conditions and potential role of selenium as
medical therapy is also discussed in this article.

SOURCES OF SELENIUM
Plant foods are the major sources of selenium in

most countries throughout the world. The amount
of selenium present in the plant material depends
upon the concentration of selenium in the soil of
that region as it varies by region. Low amount of
selenium and dietary selenium deficiency has been
reported in selenium deficient regions of China and
Russia[5]. Animals that eat grains or plants that were
grown in selenium rich soil have higher levels of
selenium in their muscle. It is widely distributed in
all the tissues; highest concentrations are found in
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the liver, kidney, heart, spleen and fingernails
whereas dairy products, fruits and vegetables are
relatively poor sources of selenium. Pennington et
a l reported that meat and bread are common
sources of dietary selenium in the United States[6].

BIOLOGICAL FORMS, DISTRIBUTION AND
METABOLISM

Selenium occurs in both inorganic and organic
form. Among the inorganic forms (i.e., selenates,
selenides and selenite), the selenide form is more
f requently found in the food supply. These
selenates  and selenites are reduced to selenides in
the liver with dimethyl and trimethyl selenide as
the end pro d u c t s[ 7 ]. The organic form includes
selenomethionine and selenocysteine and is found
in plants and animals respectively. Selenium is a
potent antioxidant and it nutritionally acts through
its various selenoproteins to control the level of
cellular hydroperoxides and redox tone of the cell
that can damage protein, cell organelle and DNA.
About 20- 25 different selenoproteins are identified
and characterized. However, their specific
enzymatic functions and subcellular localization
have not yet been fully elucidated. Among different
selenoproteins, GSH-Px and its family are briefly
described here, whereas the rest of them along with
their function are reported in Table 1.

Glutathione peroxidase (GSH-Px): The most
important metabolic role of selenium is its function
in the active site of selenoenzymes glutathione
peroxidase (GSH-Px), E.C. 1.11.1.9) which may vary
from monomeric to tetrameric form. This enzyme
together with SOD and catalase protect cells against
damage caused by free radicals and hydro -
peroxides or lipoperoxides[8]. This enzyme not only
allows the removal of H2O2 and toxic lipid
peroxides moiety but also permits the regeneration
of membrane lipid molecule through reacylation.
GSH-Px constitutes a family of enzymes among

which selenoperoxidase (i.e., Se containing GSH-
Px) contain selenocysteine at their active site and
this aminoacid is involved in the catalytic cycle.
Until now, five GSH-Px subtypes have been
identified, namely, cytosolic glutathione peroxidase
(cGSH-Px), gastrointestinal glutathione peroxidase
(gGSH-Px), plasma glutathione peroxidase (pGSH-
Px), phospholipids hydro p e roxide glutathione
p e roxidase (ph GSH-Px) and sperm nucleus
glutathione peroxidase (snGSH-Px). A l t h o u g h
these GSH-Px isoforms differ in their localization
and ranking in selenium-hierarchy of GSHPx, all
these provide protection against free radical
mediated oxidative stress. Among these isoforms,
phGSH-Px is peculiar metabolic antipode of
lipoxygenase and acts as a universal intracellular
antioxidant because of its capability of reducing
complex hydroperoxy ester lipids incorporated in
biomembranes and lipopro t e i n s[ 9 ]. Recent data
implicated the enzyme in functional modulation of
intracellular metabolic pathways such as silencing
of eicosanoid metabolism and in sperm maturation[ 1 0 , 11 ].

Selenium levels in blood and tissues are very
much influenced by dietary selenium intake.
Normal blood level varies from 0.05 to 0.34 µg/ml.
In selenium deficient areas of China, blood levels
are as low as 0.009 µg/ml. Total body selenium has
been estimated to be approximately 4 to 10 mg[20].
The Recommended Dietary Allowance (RDA) of
selenium[21] for individuals in each life stage and
gender group are given in Table 2.

Selenium is assimilated more effectively from
plant food than animal products but some dietary
constituents (vitamin C and vitamin E) generally
affect its absorption. Selenium is absorbed mainly
from duodenum and is transported actively across
the intestinal brush border. Recently, Schwiezer et al
revived the abandoned role of selenoprotein P in
the transport of Se[17]. Additionally, Hill et al showed
that the transport of selenium from testis and brain
is greatly affected by inactivation of selenoprotein

Table 1: Selenium containing proteins and their functions

S. No. Name Functions

1 Glutathione peroxidase − An antioxidant enzyme, decomposes H2O2 and other hydroperoxides
− Maintains intracellular redox milieu
− Replenishes a number of crucial antioxidants e.g., vitamin E and C from their oxidized state[12]

− Forms a structural protein and shields the developing sperm cells[13]

2 Thioredoxin reductase − Provides protection to skin from free radicals [14]

− Protein thiol redox regulation
− Vitamin C recycling and DNAsynthesis[15]

3 Iodothyronine deiodinases − Synthesis of active thyroid hormone [16]

4 Selenoprotein 1R − Provide protection against free radical mediated oxidative stress
5 Selenoprotein P − Functions as an antioxidant

− In the transport of selenium [17]

− Protection against Hepatitis B virus X protein induced lipid peroxidation[18] 

6 Selenoprotein S − Regulation of cellular redox balance [1]
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P[ 2 2 ]. Selenomethionine and selenocysteine, as obtained
from their dietary sources, are probably catabolised
to release Se for incorporation into selenoproteins.
Selenomethionine can be deposited in tissues and
be taken up also by myoglobin, cytochrome C,
myosin, aldolase and nucleoproteins. The main
route of selenium excretion is urine and very small
amount is excreted through feces and expired air[20].

METABOLIC ROLE OF SELENIUM
Selenium plays an important role in a wide

spectrum of physiological processes. Selenium, as
selenides at the active site of some non-heme iron
proteins, is associated with mixed function oxidase
system of microsomal and other cellular membranes[ 2 0 ].
It also binds cadmium, mercury and other heavy
metals and mitigates their toxic eff e c t s .
Additionally, selenium has an impressive effect in
enhancing immune system, normal functioning of
thyroid gland, protection of skin from UV rays,
i m p roving arthritic symptoms, normal development
of the fetus during pregnancy and in male
re p roduction e t c. More o v e r, alteration in body
selenium status generally results in an increased
risk of cancer, heart and liver disease, birth defects,
Down’s syndrome, fibrocystic breast disease, in
differential activation of genes involved in DNA
damage, oxidative stress and cell cycle, and a
decrease in the expression of genes involved in
d e t o x i f i c a t i o n[ 2 3 , 2 4 ]. Besides these, its chemopre v e n t i v e[ 2 5 ]

and antithrombotic effect[26] have received much
attention which reflects the importance of selenium
as a therapeutic agent. Selenium is also known to
eliminate reactive oxygen species and modulate
redox-sensitive enzyme[4].

Apart from participating in various physiological
p rocesses through selenoproteins, selenium has
sparing effect on vitamin E. As a component of

GSH-Px, selenium helps to destroy peroxides and
thereby reduces the peroxidation of PUFA of lipid
membrane which inturn, reduces the vitamin E
re q u i rement for the maintenance of membrane
integrity. In addition, GSH-Px also plays a central
role in co-ordinating the synergism of various
antioxidants (vitamin C and E)[ 1 2 , 2 0 ]. Curre n t
re s e a rches emphasize the combined effect of
vitamin E and selenium in amelioration of depleted
level of antioxidant enzymes and are thought to be
a key factor in disease prevention. In this
connection, Fisher et al demonstrated that
combined vitamin E and Se deficiency is associated
with alteration in the expression level of genes
encoding for proteins involved in inflammation
and acute phase re s p o n s e[ 2 7 ]. Beytut et al a l s o
observed that combined vitamin E and Se
supplementation decreases the peroxidative tissue
damage by promoting the antioxidative defence
systems in the kidney of rats[28].

ROLE OF SELENIUM IN HEALTH AND DISEASE
To d a y, Selenium deficiency is suggested to

implicate in the pathogenesis of wide variety of
p rocesses that affect our state of health and
longevity. The list of clinical disorders expected to
be influenced by Se deficiency is rapidly growing
with time. Some selected issues regarding the role
of Se in health and disease have been briefly
outlined as follows:

Aging:
The free radical theory of aging[29] states that

aging is the result of cumulative damage incurred
by free radical reactions as well as progressive
defects in protection against free radical reactions
with the passage of time. Free radical mediated
lipid peroxidation in lysosome membrane leak out
lysosomal hygrolases which cause dystro p h i c
changes in muscle fibers. As a result, muscles
become weak with growing age[30]. It has been
undoubtedly accepted and successfully explained
by Orr et al that antioxidant enzymes can slow the
aging process by scavenging free radicals[31]. GSH-
Px, a selenium containing antioxidant enzyme
which scavenges H2O2 and prevents the initiation
of free radical chain reaction, has been theorized to
extend life span and prevent age related functional
disorders. Selenium deficiency plays a crucial role
in causing or aggravating anemia and cell
destruction as glutathione peroxidase protects red
blood cells from free radical damage and
destruction. Ji et al also observed the age related
decline in GSH-Px activity and its impact on the
genesis of various diseases [32]. Similar studies are in
progress to assess the effect of selenium on the
lifespan of human beings.

Table 2: The Recommended Dietary Allowance (RDA) of
Selenium

S. No. Category Daily Dosage ( µg)

1 Infants
0 to 0.5 year 10
0.5 to 1 year 15

2 Children and adults
1 to 6 years 20
7 to 10 years 30

3 Adolescents and adults
i) Male

11 to 14 years 40
15 to 18 years 50
19 & above 70

ii) Female 
11 to 14 years 45
15 to 18 years 50
19 & above 55
Pregnant 65
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Cancer:
The role of antioxidant minerals in the

etiogenesis of human cancer has also been
reviewed. Among various antioxidant minerals,
selenium is emerging as a dietary factor that may
prove to be of major significance as a prophylactic
agent against cancer. Low blood selenium
concentration and incidence of carcinognesis have
been well observed in both animals[33] as well as in
human studies [ 3 4 ]. In addition, it has been
demonstrated in a double blind randomized cancer
prevention trial in humans that increased selenium
intake has a significant role in the treatment of
cancer[35]. Various investigators have reported the
role of selenium as an inhibitor of carcinogenesis in
various organs including liver, skin, stomach,
mammary gland and oral cavity etc[36,37].

I n v i t ro and i n v i v o studies on selenium
supplementation also suggested that selenium
inhibits cell growth and DNAsynthesis in a variety
of cell lines leading to the normalization of
regulatory pathways that are affected in early
stages of carcinogenesis[38,39].

T h e re is a large body of epidemiological
evidence that shows correlation between low
dietary intake of selenium and increased risk of
c a rc i n o g e n e s i s[ 4 0 , 4 1 ]. Klein et al, on the basis of
SELECT (Se and vitamin E cancer prevention trial)
in humans, concluded that treatment with a high
dose of Se in combination with vitamin E can
p revent the incidence of prostrate cancer. This
reflects the importance of Se and vitamin E in the
etiology of cancer[ 4 2 ]. Despite numerous investigations
regarding the prophylactic role of selenium against
cancer, the exact mechanism behinds its role is still
a matter of debate and needs further investigation.
H o w e v e r, in order to explore the hidden mechanism
involved in chemopreventive action of selenium, it
has been suggested that irrespective of its
antioxidant role (as component of GSH-Px enzyme)
with optimal selenium concentration, high dose of
selenium induces oxidative stress and apoptosis in
cancer cells [ 2 5 ]. Furthermore, to emphasize its
c h e m o p reventive action, Spray et al have also
reported that selenium inactivates the transcription
factor NF-KB, thereby leading to inhibition of cell
g ro w t h[ 4 3 ]. Another marked explanation for selenium
activity includes its direct role in the liver mixed
function oxidase system that is responsible for the
metabolism of chemical carcinogens[44].

Cardiovascular disorders:
Selenium deficiency has been implicated in the

development of cardiovascular disease. In an
epidemiological study, Salonen et al observed an
excess of incidence of mortality from ischemic heart
disease in eastern Finnish men and women with

low serum selenium concentrations suggesting that
low selenium levels have a causal effect in
development and deterioration of ischemic heart
disease[45]. In addition, it has been documented that
invitro and invivo studies on oxygen free radicals
(OFRs) suggest that free radicals are toxic to the
myocardium and can cause tissue damage that
leads to extensive necrosis, myocytolysis and
cellular edema [ 4 6 ]. The biological function of
selenium against OFRs mediated injury in
mammals appear to be expressed through different
biological active compounds including GSH-Px,
GSH reductase (GSSGR), GSH transferase and
other selenoproteins in serum and tissue. The
remarkable contribution of antioxidant in
protecting against oxidant result was also observed
in our previous study on atherosclerotic patients [47].
Kharb, in her study on acute myocardial infarction
(AMI) patients, observed that selenium dependent
GSH-Px level decreases significantly in A M I
patients and explained it as an imperative
consequent of GSH-Px activity in annihilating
oxygen toxicity by metabolizing H2O2 a n d
inhibiting further O2-. production in early phase of
m y o c a rdial infarc t i o n[ 4 8 ]. Decrease in selenium
levels are also reported to produce changes similar
to lipid peroxidation [49].

Oxidative modification of LDL cholesterol in
the arterial wall followed by uptake of oxidized
LDL by macrophages and monocytes contributing
to fatty streaks formation of the arterial wall, is
thought to be a fundamental mechanism in
atherosclerotic plaque formation[50]. Selenium via
GSH-Px reduces phospholipids, hydro p e ro x i d e s
and cholestryl esters associated with lipoproteins
and may there f o re, not only reduce the
accumulation of oxidized LDL in arterial wall but
also reduce platelet aggregation and activation of
monocyte and macro p h a g e s[ 5 1 ]. In addition,
selenium owing to its antithrombotic effect on the
interaction between platelets and endothelial cells
via GSH-Px, also provides concrete evidence in the
p revention of athero s c l e ro s i s[ 2 6 ]. In order to
emphasize the cardioprotective role of selenium
supplementation and GSH-Px, numerous evidences
have been documented which authenticate the
contention that selenium supplementation
modulates the sequences favoring etiopathogenesis
of atherosclerosis and its consequent sequelae[52,53].
In this connection, the impact of selenium
deficiency in the elevation of plasma cholesterol
level, most probably due to the remarkable increase
in apolipoprotein (apoE) level[ 5 4 ], HDL-1 concentration,
3 - h y d roxy- 3 methyl glutaryl Co. A re d u c t a s e
a c t i v i t y[ 5 5 ] and its association with high seru m
copper concentration[56] has been well elucidated.
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AIDS:
Selenium and its biologically active compounds

play a vital role in maintaining the normal immune
system and preventing the alteration in cells,
thereby controlling the occurrence and progression
of viral infectious disease such as HIV. Selenium
has been demonstrated to be protective against HIV
infection, most probably by acting as a potent
inhibitor of HIV replication. Loss of CD4T cells in
HIV1 infection was found to be closely associated
with depletion in plasma selenium level [57]. Baum et
al in their study on HIV patients observed that
selenium deficiency among HIV patients renders
them more susceptible to their virulence leading to
early death as compared to that of normal levels[58].
Minor concentration of reactive oxygen species
induce the expression and replication of HIV in
human T cells. This effect is mediated by the
activation of NF-KB, transcription factor via H2O2.
It has been well reported by Studtman that
selenium (as selenite form) is responsible for the
inhibition of NF-KB DNA binding activity in
human T cells[59]. Another marked explanation for
its role as an anti HIV therapeutic agent include the
i n c reased expression of receptor for IL-2 (i . e .
g rowth regulatory cytodine) on the surface of
activated T cell and NK ( natural killer) cell, which
on interaction with IL-2, enhances the cellular
immune response of T cell and NK cell system by
means of clonal expansion and differentiation with
cytotoxic T cells[60]. Role of thiol antioxidant in the
deactivation of NF-KB transcription factor has been
well elucidated[61]. Roedener et al also observed that
glutathione status and reactive oxygen species
production modulate HIV activity. In addition, HIV
infected patients have decreased GSH-Px level in
their circulating T cells owing to H2O2 scavenging
action of GSH-Px, which in turn inhibits further
activation of NF- KB transcription factor[62].

Male reproduction: 
Selenium as a key component of number of

functional selenoproteins, is essential for the male
f e r t i l i t y. The best known among them is
s e l e n o p rotein P which transports selenium
p a r t i c u l a r l y to testis and brain[11]. Hill et al showed
that inactivation of selenoprotein P gene in mice
due to selenium deficiency generally effects the
normal functioning of testis leading to male
i n f e r t i l i t y[ 2 2 ]. In addition, testis has the highest
selenium concentration among the reproductive
organs and studies on GSH-Px activity in humans
have revealed that this enzymes is the metabolic
mediator of body selenium and pr o t e c t s
spermatozoa against pro-oxidant induced death
and oxidative injury, which reflect the importance
of selenium and its related enzymes during

spermatogenesis[63]. Among the four enzymes of
GSH-Px, GSH-Px1 prevents apoptosis induced by
oxidative stress and GSH-Px4 acts directly on
membrane phospholipid hydro p e roxides and
detoxifies them. GSH-Px polymerizes to form a
structural protein into mitochondrial capsule and
thereby shields the developing sperm cells from
oxidative stress[13,63]. Selenium as GSH-Px, is present
in spermatids and forms the structural part in the
mid piece of mature spermatozoa. Some well
known effects of selenium deficiency include
instability of the middle piece leading to defective
sperm motility [ 6 4 ], low re p roductive ability and
abnormal development of spermatozoa[ 6 5 ].
Selenium is also required for testosterone synthesis
and sequential development of flagella[66]. It can
re s t o re the physiological constitution of
polyunsaturated fatty acid in the cell membrane[67].
Lenzi et al in their study on infertile men with
unilateral varicocele or genital tract inflammation,
observed that glutathione treatment has a
statistically significant positive effect on sperm
motility, sperm morphology and sperm quality and
suggested the therapeutic importance of
Glutathione against male infertility [68].

Pre-eclampsia:
P re-eclampsia (pregnancy induced hypertension;

PIH ), is an important cause of maternal morbidity
and mortality with essentially unknown etiology
(i.e., the precise factors involved in the pathogenesis
of PIH are still unknown)[69]. It has been conceived
that free radical mediated oxidative stress may
contribute to the development of pre-eclampsia.
Selenium and its related enzymes specially GSH-Px
play a crucial role in annihilating oxygen toxicity
and there by controlling the pro g ression of
d i s e a s e[ 7 0 ]. In addition, selenium deficiency in
women may result in infertility, miscarriages and
retention of the placenta[71]. Furthermore, Han and
Zhon studied the effect of selenium supplement in
52 pregnant women with high risk factors of
p regnancy induced hypertension (PIH) and
concluded that selenium supplements prevent and
d e c rease the incidence of PIH and gestational
edema in pregnant women[72].

Keshan and Kaschinbeck disease:
Previously, it has been reported that selenium

deficiency is most commonly seen in the
development of two diseases, both of which are
only seen in the People’s Republic of China, where
acutely low soil levels of the element are detected.
Keshan disease is a cardiomyopathy of children
and young women and manifests as acute or
c h ronic cardiac enlargement and arrh y t h m i a .
Kaschinbeck disease is an osteoarthropathy that
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occurs mainly in young people. This disease
shortens the fingers and long bones with severe
enlargement and dysfunction of joints resulting in
re t a rdation of growth. Although they are
multifactorial in origin, selenium deficiency is a
major factor in their etiology and both the diseases
are effectively prevented by therapy with selenium
supplementation[73,74].

Alcohol consumption and liver disease:
Alcohol, due to its direct action or due to its first

metabolite acetaldehyde, is associated with a series
of pathologic events, modification in cell function
and imbalance in oxidant antioxidant system which
may contribute to the development of alcoholic
liver disease and a wide range of biochemical and
n e u rological lesions[ 7 5 ]. In this connection,
glutathione peroxidase (GSH-Px) plays a major role
in cellular protection against oxidative damage and
selenium deficiency leads to a depletion of
selenium dependent GSH-Px. Recently, Das and
Vasudevan in their study  observed that selenium
containing GSH-Px activity was significantly
d e c reased in alcoholic liver disease patients as
compared to non-alcoholic liver disease patients
and normal healthy subjects, and suggested that it
may be due to exhaustion or inactivation of the
enzyme by reactive oxygen species[76]. Videla et al
reported that acetaldehyde, produced as a result of
alcohol metabolism, has a deleterious effect on
metabolic activities of liver accompanied with
enhanced lipid peroxidation and low GSH-Px
activity leading to the pathogenesis of liver
disease[77]. Furthermore, increased levels of lipid
peroxide have also been reported in the serum of
alcoholic cirrhotic patients which may possibly be
due to the reduction of GSH-Px (i.e., a key step in
rendering the cell more susceptible to oxidative
stress followed by liver impairment)[78].

Smoking: 
Smoking is known to produce free oxygen

radicals in our body. Each puff of a cigarette is
estimated to contain ~ 1014 free radicals in the tar
phase and ~1015 of them in the gas phase[79]. An
excess of free radical leads to depletion in body
antioxidant reserve. This fact is well supported by
the findings of Lloyd et al[80]. According to them,
c i g a rette smokers had low concentration of
selenium dependent GSH-Px than non- smokers.
The impact of low selenium status in smokers may
in part be mediated through or associated with
leukocyte activation. This relation seems to be in
consensus with the observation of Adams et al that
c i g a rette smoking is associated with incre a s e d
leukocyte activation which is a critical step in the
initiation of athero s c l e rotic plaque formation [ 8 1 ].

F u r t h e r m o re, Salonen et al also observed low
selenium concentration in the serum of smokers
and suggested that low serum selenium level is an
independent risk factor for the pro g ression of
atherosclerosis in smokers[66].

Gastrointestinal Problems: 
Selenium deficiency has been observed in

patients with severe gastrointestinal disord e r s .
James et al reported that selenium in association
with other trace element (Zn, Cu and Mn) perform
numerous functions indispensable to maintenance
of life, growth and reproduction[82]. Gastrointestinal
problems that impair selenium absorption usually
affect absorption of other elements as well and
thereby, impair cellular and physiological functions
leading to the development of various patho-
physiological conditions[83].

Normal Thyroid Function: 
Selenium is essential for the synthesis of active

thyroid hormone as Thyroxine (T4) is converted to
Tr i - i o d o t h y ronine (T3) by selenium containing
enzyme 51-de-iodinase. Selenium deficiency also
affects thyroid hormone by inactivating the enzyme
leading to hypothyroidism[84]. It is conceivable that
selenium deficiency may worsen the effects of
iodine deficiency on thyroid function and adequate
selenium supplementation may protect against
neurologic effects of iodine deficiency[85].

Total Parental Nutrition (TPN): 
It is a method of feeding nutrients through an

intravenous (IV) line to people whose digestive
systems do not function. Several reports have
linked TPN to selenium deficiency. This reflects the
importance of adding selenium in adequate
amount in TPN solution to prevent its deficiency. It
has been suggested that selenium status of
individuals receiving TPN should be monitored
before prescribing any treatment[86].

Adverse effect of Glucocorticoids:
Glucocorticoids are widely used to treat various

forms of glomeru l o n e p h ropathy in humans [ 8 7 ].
H o w e v e r, the appearance of adverse effects of
glucocorticoids including kidney degeneration in
humans, most probably by elevation of lipid
peroxidation in living cells associated with serious
damage to essential structural proteins and
enzymes, has been recognized as a potential
p roblem in high dose or long-term therapy.
Recently, Beytut et al demonstrated that selenium in
association with vitamin E reduces kidney damage
in glucocorticoid treated rats not only by
p reventing the elevation of kidney’s lipid
p e roxidation but also by ameliorating the
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diminished activities of the antioxidative enzymes
and the levels of GSH-Px[28]. In their previous study,
they also observed the selenium had a protective
effect against the increase in MDAlevel in the liver
caused by high doses of prednisolone[88].

CONCLUSION:
In view of substantial evidence from laboratory

and human population studies supporting the
critical role of selenium in maintenance of health
and prevention of disease, the present literature is
strong enough to have convinced the nutritionist
that  daily consumption of selenium rich diet
should be increased with increasing age as well as
in individuals with high oxidant load such as
smokers and alcoholics in order to sustain free
radical mediated destruction and age re l a t e d
modifications leading to pathophysiologic
complications. However, more work is needed to
shed light on the chemopreventive and
chemotherapeutic mechanism of selenium.
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