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Abstract: Selenium is an important trace metal implicated in many human health and diseases. Although its
beneficial effects on humans were identified in the early 50s, its relevance and clinical applications emerged only
during the last two decades. Its beneficial effects on DM has been studied extensively and its usefulness for other
diseases like renal, cardiac, liver, psychiatric, reproductive, neurologic, infections and endocrine have recently
been explored. This review article summarises the research findings of the last two decades on the role of selenium
in all of the human diseases mentioned above. Although there are controversies among research findings, still there
is scope for further research in this field to establish solid diagnostic strategies regarding supplementation on a
reasonable number of populations and to bring out a standard protocol to implement for the benefit of various
human diseases identified as selenium deficient
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1. INTRODUCTION

The clinical usefulness of selenium was first pointed out in 1957 and although it was not firmly established about its
usefulness in human health and diseases, studies done from 1972 and upto date have brought about its role in many
important enzyme catalysed redox reactions involving GSH and in thyroid function modulating enzymes. This review
article highlights the research findings during the last two decades on its deficiency and benefits of supplementation for
various diseases in humans and animals.

2. SELENIUM AND DIABETES MELLITUS

In recent years diabetes has become one of the most common metabolic diseases in developed countries and it is closely
related to supernutrition and obesity. Since untreated diabetes produces Oxidative Stress (OS) responsible for secondary
complications of the disease, antioxidant supplements were considered as being favourable for diabetic therapy.Currently
available data on the role of Selenium (Se) in diabetes are inconsistent and an enigma appears to exist for the relation
between Se and diabetes[1].The potential of some selenoproteins to protect against OS led to the expectation that Se
would be protective against Type 2 Diabetes Mellitus (T2DM) and indeed in early in vivo and in vitro studiesSe
asselenate was shown to have antidiabetic and insulin-mimetic effects. However, more recently, findings from
observational cross-sectional studies have raised concern that high Se exposure may be associated with T2DM or Insulin
Resistance (IR), at least in well-nourished populations, though trial results have been inconsistent. Although there is a
clear link between certain selenoproteins and glucose metabolism or IR, the relationship between selenium and T2DM is
undoubtedly complex. It is possible that the relationship is U-shaped, with possible harm occurring both below and above
the physiological range for optimal activity of some or all selenoproteins[2].

It is well documented that Se is involved in the metabolism of glucose. However, whether Se supplementation could
lower the risk of T2DM remains elusive[3]. Sehas long been considered to exhibit anti-diabetic and insulin-mimetic
properties, but recent epidemiological studies indicated supranutritional Seintake and high plasma Se levels as possible
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risk factors for development of T2DM, pointing to adverse effects of Se on carbohydrate metabolism in humans.
However, increased plasma Se levels might be both a consequence and a cause of diabetes. Dysregulated pathways in
carbohydrate metabolism and a disturbance of Se homeostasis are linked via proliferator-activated receptor gamma
coactivatorla[4].DM, a common complication of chronic pancreatitis, can disturb the metabolism of zinc (Zn), copper
(Cu) and Se. Diabetes due to chronic pancreatitis was associated with decreased plasma Zn and Se concentrations and
with increased urinary copper excretion. Of the chronic pancreatitis patients, 17% had low plasma Zn, and 41% of them
had low plasma Se. The perturbations of the Cu, Se and Zn metabolism were particularly pronounced in subjects with
chronic pancreatitis plus DM[5].

Se, Zn and Cu levels in diabetic patients have led to contradictory findings as the possible relationship between the degree
of diabetic control and the changes in mineral contents. The mean plasma Se content in diabetic patients was found to be
significantly lower than in controls and a negative correlation between the plasma contents of Se and HbA1c was found.
No statistically significant differences in plasma Zn contents, either between patients with TIDM and control, were found.
A statistically significant sex difference in plasma Cu contents was observed in the control population. In females,
statistically significant differences were found in plasma Cu contents between the control subjects and the diabetic
patients with medium or poor metabolic control, as well as between diabetic patients with good and poor metabolic
control. In males, the only statistically significant differences were between the control subjects and diabetic patients with
poor metabolic control. The correlation between plasma contents of Cu and HbA1c is not significant[6].

There was no statistically significant difference in the serum levels of Se between the groups of patients with TIDM &
T2DM. The levels of erythrocyte glycogen were more or less the same in the control TIDM with no statistically
significant between-group difference. The decreased levels of Se in serum and erythrocytes of diabetic patients suggest
the possible role of glutathione peroxidase activity[7].

3. SELENIUM AND OBESITY

At rest, compared to placebo, Se supplementation had no significant effect on LH, SOD, GSH, and TAS levels. However,
Se supplementation decreased LH levels in the OW group, immediately postexercise compared to placebo treatment.
Postexercise, with or without Se supplementation, no changes in TAS, SOD, and GSH levels were observed in both the
NW and OW group. This study has highlighted a potential benefit of Se in reducing LH levels postexercise in OW
individuals. Given that oxidant stress is a predictor of coronary events, it is imperative to better understand oxidant stress-
related responses to lifestyle factors (in particular "high-risk™ population groups) and potential antioxidant therapy[8].Se
treatment led to reduced levels of cholesterol, triglycerides, low-density lipoprotein (LDL), and high-density lipoprotein
(HDL) cholesterol; fat tissue in Se-treated rats displayed significantly lower expression of adipocyte marker genes along
with increased expression of VLCAD and MCAD; and fatty liver formation and B-oxidation gene expression were both
significantly reduced in liver tissue of Se-treated rats. She may induce inhibition of adipocyte hypertrophy and abdominal
fat accumulation along with suppression of fatty liver formation by the differential regulation of the gene expression for
fatty acid B-oxidation in the OLETF model[9].

4. SELENIUM AND OXIDATIVE STRESS

Epidemiological findings link a lowered Se status to neurodegenerative and CVD as well as to increased cancer risk.
While evidence exists to suggest that additional selenocompounds would be beneficial in some health conditions, results
from future intervention trials are needed to substantiate the argument for increasing Se intake. Several pieces of the
puzzle concerning the molecular mechanisms underlying the reactive oxygen species (ROS)-triggered disease state and
intervention by enzymatic antioxidants have been elucidated. A novel concept of protection of stromal cells against the
dominating influence of tumor cells in tumor-stroma interaction by selenocompounds and other antioxidants have been
presented, which may translate into therapeutic strategies in chemoprevention of tumor invasion[10].High Se levels
increase OS in some biological processes. More studies are needed to disentangle the complexity of Se biology and the
relevance of potential gene-selenium interactions in relation to health outcomes in human populations[11].

The use of "Selenaze" in postoperative patients with tumors of the liver increased Se levels by 10-12%, which was
accompanied by a decrease in the content of SOD and NOx, and contributed to earlier recovery of detoxic and synthetic
liver function. These findings point to an intensification of OS and metabolic disorders in the malignant process, which is
the basis for metabolic correction[12].There are signs of Se and selenoprotein deficiency in the pathogenesis of epilepsy.
There is convincing evidence for the proposed crucial role of Se and deficiency of GSH-Px enzyme activity in epilepsy
pathogenesis. Blood GSH-Px activities could be a reliable indicator of Se deficiency in patients with epilepsy[13].
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5. SELENIUM AND INSULIN RESISTANCE

High Se-activated selenoproteins also weaken insulin-stimulated "good” ROS signal generated by NAD(P)H oxidase,
leading to attenuation of insulin signaling. Taken together, these data suggest that excessive intake of Se induces hepatic
insulin resistance through opposite regulation of ROS[14].Serum Se levels were inversely correlated with the
Homeostasis Model for Assessment of Insulin Resistance (HOMA-IR) values. However, serum Se levels were
independent of HCV genotype and loads of HCV-RNA. These findings suggest that Se deficiency was associated with the
severity of hepatic fibrosis in patients with HCV-related Chronic Liver Disease (CLD) and that Se deficiency was likely
to be one of the factors contributing to IR in those patients[15].

Se as a Se-enriched yeast in rats induced gestational diabetes and IR. Expression of six selenoprotein genes, in particular
Gpx1, was linked to this metabolic disorder[16].A 200 pg/day Se supplementation among patients with T2DM and CHD
resulted in a significant decrease in insulin, HOMA-IR, HOMA-B, serum hs-CRP, and a significant increase in QUICKI
score and TAC concentrations[17].It is reassuring that a nutritional dose of Se had no adverse effect on the concentration
of adiponectin, a biomarker of IR, in pregnant women of modest Se status[18].Chromium and Se levels in the hair of
viscerally obese adults were inversely associated with IR, whereas Cu levels in the hair were positively associated with
IR. This suggests that the mineral status of viscerally obese adults might play a role in the development of IR[19].

6. SELENIUM AND RENAL DISEASES

Low serum Se levels are a frequent finding in patients with Acute Kidney Injury (AKI) or chronic kidney disease. The
relationship between hyposelenemia and the comorbidities associated with renal disease has not been extensively
evaluated. It has been reported that both low serum Se levels and renal insufficiency are associated with an increased risk
of coronary heart disease mortality and an increased risk for all-cause mortality in adults older than 35 years. Although
there are intriguing relationships between Se physiology and several derangements and comorbidities associated with
acute and chronic kidney disease, only a few studies have analyzed the clinical consequences of hyposelenemia in these
patients to date. Available data are encouraging and stimulate interest in further studies to clarify the real extent of Se
deficiency and the need for Se supplementation in patients with kidney disease[20].

Although prospective studies suggest that low Se is a risk factor for CVD, most clinical trials of Se supplementation have
not shown this benefit. Prospective studies of renal insufficiency show that it is associated with low-Selevels and
increased CVDrisk[21]. Seand Zn inhibited effects of Sodium Fluoride (NaF) on OS and apoptosis, promoted the cell
number of G2/M phase in cell cycle, but failed to increase relative DNA content significantly.NaF administered at the
dose of 50 mg/L for six months induced OS and apoptosis and changes the cell cycle in rat renal cells. Seand Zn
antagonize OS, apoptosis and cell cycle changes induced by excess fluoride[22].Plasma Se concentration was lower in
patients with a severe organ dysfunction syndrome and correlated with the number of organ failures in these patients. T4
and free-T4 values paralleled decreasing Se concentrations. Thyroid hormone levels were reduced in patients with Acute
Renal Failure (ARF)without an increase in TSH. An increase in T4 concentrations became apparent during treatment and
may be related to a favorable outcome in AKI. Thyroid hormone concentrations paralleled plasma Se levels, indicating a
possible influence of Se on thyroid function in AKI [23].

Se treatment has some potential as a therapeutic for AKI as it inhibits oxidative damage and inflammation and decreases
proteinuria, albeit histopathological changes to the kidney and some plasma and urinary markers of AKI remain
unaffected after RhobdoMyolysis[24]. Abnormalities of trace elements are primarily the result of uremia, and they may be
further modified and sometimes greatly exacerbated by the dialysis procedure. The role of trace elements in hemodialysis
(HD) patients has not yet been fully characterized. To prevent some complications in chronic HD patients, it is very
important to regulate the levels of trace elements by adequate water treatment. Reverse osmosis is able to prevent the
accumulation of the majority of trace elements in the patients. Supplementation with a trace element may be indicated
when its depletion was unequivocally documented and when there is evidence of the positive effects of this element on
the quality of life of the dialyzed patients[25]. Se supplementation promotes the reduction of chemotherapy side effects in
cancer patients, especially by improving the conditions of patients with fatigue, nausea, and impaired physical function.
Renal and liver functions have also improved[26].

7. SELENIUM AND CARDIAC FUNCTION

Se protects the heart against Ischemia- reperfusion (I/R) injury due to its action on the redox state and deactivation of NF-
kappaB in I/R hearts[27].Se supplementation resulted in normalized serum Se levels, partial improvement of ECG
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abnormalities, and an increase of cardiac functions on UCG. It is thought that Se has beneficial effects on the myocardium
of chronically tube-fed patients. Se supplementation is recommended in this population[28].1t is hypothesized that low Se
concentrations are associated with an increased risk of CVD and that Se supplements prevent coronary heart disease
(CHD).Se concentrations were inversely associated with CHD risk in observational studies,since such studies have
provided misleading evidence for other antioxidants, the validity of this association is uncertain. Few randomized trials
have addressed the cardiovascular efficacy of Se supplementation, and their findings are still inconclusive. Evidence from
large ongoing trials is needed to establish low Se concentrations as CVD risk factor. Currently, Se supplements should not
be recommended for cardiovascular disease prevention [29].

Despite severe Se depletion in some patients on long term home parenteral nutrition had normal cardiac function and no
clinically significant signs of skeletal myopathy. The only change after Se supplementation was a small but statistically
significant increase of the mean diameter of muscle fiber type 1[30].Selenoprotein N (Se N) is the first selenoprotein
linked to genetic disorders consisting of different forms of congenital muscular dystrophies. Understanding the muscle
disorders associated with Se deficiency or Se N dysfunction is an essential step in defining the causes of the disease and
obtaining a better comprehension of the mechanisms involved in muscle formation and maintenance[31].The trace
element Se is of high importance for many of the body’s regulatory and metabolic functions. Balanced Se levels are
essential, whereas dysregulation can cause harm. A rapidly increasing number of studies characterizes the wide range of
Se dependent functions in the human body and elucidates the complex and multiple physiological and pathophysiological
interactions of Se and selenoproteins. For the majority of Se dependent enzymes, several biological functions have
already been identified, like regulation of the inflammatory response, antioxidant properties and the
proliferation/differentiation of immune cells. Although the potential role of Se in the development and progression of
CVD has been investigated for decades, both observational and interventional studies of Se supplementation remain
inconclusive[32].

8. SELENIUM AND REPRODUCTION

The role of Se supplementation on pregnancy outcomes is promising, and ongoing studies and meta-analysis should soon
enable proper recommendations to be suggested. How best to assess Se in terms of cut-off value, sample type (serum,
semen, other fluids) and the specific outcome of interest remains to be clarified. In the meantime, assessment of serum Se
levels followed by low-dose replacement therapy when necessary is a reasonable approach to improve male idiopathic
infertility and gestational outcome [33].

Development of male reproductive tissue requires an optimal level of Se in testis, and a small deviation, either deficiency
or excess, leads to abnormal development. Se is a constituent of selenoproteins including GPx1, GPx3, mGPx4, cGPx4,
and GPx5 that protect against oxidative damage to spermatozoa throughout the process of sperm maturation, whereas
selenoproteins, such as mGPx4 and snGPx4, serve as structural components of mature spermatozoa. Thus Se and
selenoproteins ensure viability of spermatozoa as well as providing protection against reactive oxygen species. Gene
knock-out studies of selenoproteins revealed that their absence during spermatogenesis results in abnormal spermatozoa,
which in turn affects semen quality and fertility. Deviation from the optimal quantities of dietary Se, both above or below,
may cause multiple abnormalities of spermatozoa and affect motility and fertility. Libido may also be increased by Se.
Dietary Se should be in optimal quantity to maintain reproductive function in males and to avoid infertility [34].

Increasing evidence suggests that this mineral plays an important role in normal growth and reproduction in animals and
humans and Se supplementation is now recommended as part of public health policy in geographical areas with severe Se
deficiency in soil. Numerous reports implicate Se deficiency in several reproductive and obstetric complications including
male and female infertility, miscarriage, preeclampsia, fetal growth restriction, preterm labor, gestational diabetes and
obstetric cholestasis. Currently, there is inadequate information from the available small intervention studies to inform
public health strategies. Larger intervention trials are required to reinforce or refute a beneficial role of Se
supplementation in disorders of reproductive health [35].

9. SELENIUM AND NEUROLOGY

Se and its compounds have dual action profiles with direct anti-cancer and chemotherapy-intensifier effects as well as
neuroprotective and cytoprotective agents. Current Se trials and supplementation with focus on neuro-oncology shoud be
investigated with regard to low-adequate-to-high/toxic Sestatus[36]. The remarkable progress that has been made in
understanding the biological function of Se in the brain has opened up new potential possibilities for the treatment of
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neurological diseases by using Se as a potential drug. However, further research in the search for optimal Se donors is
necessary in order to achieve an effective and safe therapeutic income[37]. Concurrent use of Se significantly inhibited
iminodipropionitrile (IDPN)-induced neurobehavioral changes in a dose-dependent manner. Treatment of rats with Se
also reduced the TBARS production in blood and different regions of brain. These findings suggest that Se attenuates the
IDPN-induced neurotoxicity by inhibiting lipid peroxidation[38].

Existing data indicate that Se supplementation may be beneficial in critically ill patients and in those with ischemic stroke.
Some influences of early administration of Se on neurological outcome after cardiopulmonary resuscitation (CPR) have
been observed [39].Se will influence compounds with hormonal activity (and neurotransmitters) in the brain, and this is
postulated to be the reason thatSe affects moods in humans and behavior in animals. Even though Se counteracts the
neurotoxicity of mercury, cadmium, lead and vanadium, it causes them to accumulate in the brain, presumably in a
nontoxic complex[40].A strong association exists between plasma Se and timed performance-based assessments.Lower
levels of Se were significantly associated with decreased performance in neurological tests of coordination among older
adults. Prospective studies are needed to further investigate the effects of Se on SN dysfunction[41].

10. SELENIUM AND PSYCHIATRIC

The change in mood when taking the active Se tablet was correlated with the level of Se in the diet, which was estimated
from a food frequency questionnaire. The lower the level of Se in the diet the more reports of anxiety, depression and
tiredness, decreased following 5 weeks of Se therapy and the results have been discussed in terms of the low level of Se in
the food chain in some parts of the world[42].In a generalized estimating equations longitudinal model, a doubling of the
Se level was associated with a 56% higher odds of having depressive symptoms at an exam. Contrary to previously
reported findings related to mood, higher level of Se exposure was associated with presence of elevated depressive
symptoms. More research is needed to elucidate the role of Se in depressive disorders[43].Recent research opens new
avenues for the potential development of Se containing compounds as preventive or therapeutic agents in psychiatric and
neurological conditions. Healthy nutrition and possibly mineral supplementations should be a part of the treatment plan of
adolescents with alcohol use disorders especially when alcohol misuse is comorbid with depression[44].

Deficiencies of folate, vitamin B12, iron, Zn and Se tend to be more common among depressed than nondepressed
persons. Dietary antioxidants have not been studied rigorously in relation to depression. Childbearing-aged women are
particularly vulnerable to the adverse effects of poor nutrition on mood because pregnancy and lactation are major
nutritional stressors to the body. The depletion of nutrient reserves throughout pregnancy and a lack of recovery
postpartum may increase a woman’s risk of depression. Prospective research studies are needed to clarify the role of
nutrition in the pathophysiology of depression among childbearing-aged women. Greater attention to nutritional factors in
mental health is warranted given that nutrition interventions can be inexpensive, safe, easy to administer, and generally
acceptable to patients[45].

11. SELENIUM AND PCOS

Decreased plasma concentrations of Se and a negative correlation between Se and LH, tT in women with polycystic ovary
syndrome (PCOS) have been observed indicating that Se may play a role in the pathogenesis of PCOS related with
hyperandrogenism[46].Se supplementation could be effective on reproductive outcomes, biomarkers of inflammation and
OS among women with PCOS. Se supplementation for 8 weeks among PCOS women had beneficial effects on
reproductive outcomes, DHEA, hs-CRP and MDA levels[47]. The lipid peroxidation level was lower in the CPZ and Se
groups than that in the PCOS group although GSH and GSH-Px values were higher in the treatment with Se and CPZ
suggesting the importance of Ca(2+) influx into the neutrophils through TRPV1 channels in the pathogenesis of the
patients with PCOS. The Se appeared to provide a protective effect against oxidative stress and Ca(2+) entry through
modulation of neutrophil TRPV1 calcium channels[48].Se supplementation in PCOS patients may worsen IR in them.
Until the results of larger studies become available, indiscriminate consumption of Se supplements in PCOS patients will
warrant caution[49].

12. SELENIUM AND INFERTILITY

Se is incorporated in the sperm mitochondria capsule and may thus affect the behavior and function of the spermazoon. Se
seems to be essential for normal spermatozoa development in both experimental animals and in livestock and probably
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also in humans. Regarding Se and female fertility only sparse information exists. In experimental animals a low Se level
affects fertility in males, but little attention has been devoted to female reproductive performance and the data are
insufficient for conclusion. The optimal sperm Se concentration waits to be defined. Some evidence indicates that a
metabolic defect in a Seincorporation into sperm cells may be associated with human infertility. No human data relating
Se to female infertility are available[50].The semen Se level appears to be a useful indicator of Se status versus
reproductive function. Further studies are warranted concerning the general aspects of metabolism and mechanism of
action of Se in infertile couples before any therapeutic modification of intake of this element can be contemplated[51].

Supplemental Se and vitamin E may improve semen quality and have beneficial and protective effects, especially on
sperm motility. It is important to analyse their use for the treatment of idiopathic male infertility diagnosed with
asthenoteratospermia or asthenospermia in semen analysis[52].Clinical data have pointed to a correlation between
abnormal PHGPx content in sperm and disturbance of human male fertility. However, additional evidence is still required
to draw any definitive conclusions about therapeutical strategies for improving fertility by Seadministration[53].A strong
correlations were observed between serum levels of Zn and Se, a negative correlation between serum levels of
testosterone and Zn and a strong positive correlation between serum testosterone and Se in the infertile males and hence
there is a relationship between the serum levels of Zn, Se and testosterone in infertile males and that these parameters be
considered when investigating cases of infertility in males[54].

13. SELENIUM AND LIVER DISEASES

Dietary assessment of patients with primary biliary cirrhosis and low serum Se levels did not show a reduced dietary
intake, confirming that Se levels are low in liver disease irrespective of aetiology and suggest that these low levels are
more likely to be related to overall nutritional status than to dietary intake[55].Some authors have reported increased
hepatic lipoperoxidation and decreased hepatocellular glutathione levels in animals consuming ethanol. It is hypothesized
that the low levels of Se and Zn, in combination with the reported glutathione depletion, makes the hepatocytes more
vulnerable toward the toxicity of ethanol[56].Serum Se levels differ in male and female populations. In healthy men, the
level of Se in the serum is higher. Antioxidative activity measured by serum Se level is low in men with chronic alcoholic
liver disease (during the abstinence period). Increased Se level in the hair may indicate the presence of certain
antioxidative reserve, which requires further studies[57].

Patients with hepatitis, serum total cholesterol levels showed a significant correlation with serum Se concentrations
demonstrating the important role of Se as an antioxidant agent; similarly, Gamma-Glutamic-Transferase (GGT) levels
were significantly correlated with the serum Se levels indicating that when the intensity of the hepatic injury increases
(enhancement in serum GGT levels) concomitantly the serum Se levels decrease significantly. No significant relationships
between serum Se levels and sex or age of patients were observed[58]. A significant loss of Se from spleen was also
accompanied by an increase in its weight. Weights of lungs, testis and kidney, however, were not affected by
thioacetamide and there was no change in their Se content. Plasma Sewere significantly reduced in the thioacetamide
treated group. All these changes were confirmed to be due to selenium deficiency caused by thioacetamide, as
supplementation with Se reversed these changes. The mode of action of Se is unknown but may involve anti-oxidant
defense[59].

The use of vegetable oil/fat was also associated with higher Se levels and its was associated with the severity of liver
injury in people even in patients who did not exhibit signs and symptoms of CLD.Serum Se level is strongly associated
with the severity of liver damage in people with CLD from the early stage on[60].Serum Se levels are drastically
decreased in alcoholic liver disease patients, showing that this element has a direct correlation with GPx activity, and lipid
oxidation, suggesting that the serum Se/MDA ratio could be an indicator of hepatic damage caused by alcohol
consumption, and pointing to Se as a possible antioxidant therapy[61].

14. SELENIUM AND IMMUNOLOGY

The notion that Se "boosts" the immune system has been supported by studies involving aging immunity or protection
against certain pathogens. However, studies examining the effects of Se status on other types of immunity such as
antiparasitic responses or allergic asthma have suggested more Se may not always be beneficial. Overall, determining
how Se intake differentially affects various types of immune responses and dissecting the mechanisms by which this
occurs will lead to a better utilization of Se-supplementation for human diseases involving the immune system[62].
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Se as an essential component of selenocysteine-containing protein is involved in most aspects of cell biochemistry and
function. As such, there is much potential for Se to influence the immune system. The antioxidant GPX are likely to
protect neutrophils from oxygen-derived radicals that are produced to kill ingested foreign organisms. When the functions
of all selenoproteins are described, only then will it be possible to fully understand their role in maintaining optimal
immune function[63].Elevated Se intake may be associated with reduced cancer risk and may alleviate other pathological
conditions including OS and inflammation. She appears to be a key nutrient in counteracting the development of virulence
and inhibiting HIV progression to AIDS. It is required for sperm motility and may reduce the risk of miscarriage. Se
deficiency has been linked to adverse mood states and some findings suggest that Se deficiency may be a risk factor in
CVvD[64].

15. SELENIUM AND INFECTIOUS DISEASES

Se status may affect the function of cells of both adaptive and innate immunity. Supranutritional Se promotes proliferation
and favors differentiation of naive CD4-positive T lymphocytes toward T helper 1 cells, thus supporting the acute cellular
immune response, whereas excessive activation of the immune system and ensuing host tissue damage are counteracted
through directing macrophages toward the M2 phenotype. Data from epidemiologic studies and intervention trials, with
Se alone or in combination with other micronutrients, and animal experiments are needed against the background of
dietary Se requirements to alter immune functions[65].

Additional data from large clinical trials that provide the highest level of evidence will be key to determining the benefits
accrued at various Se intake levels. When the strength of the evidence becomes sufficient, clinical health professionals
will need to use dietary and clinical assessment methods to ensure that people at increased risk for cancer or inflammatory
and infectious diseases can be appropriately advised about Seintake[66].Some cohort studies have shown an association
between Se deficiency and progression to AIDS or mortality. In several randomized controlled trials, Se supplementation
has reduced hospitalizations and diarrheal morbidity, and improved CD4(+) cell counts, but the evidence remains mixed.
Additional trials are recommended to study the effect of Se supplementation on opportunistic infections, and other HIV
disease-related comorbidities in the context of highly active antiretroviral therapy in both developing and developed
countries[67].

16. SELENIUM AND ENDOCRINE SYSTEMS

Micronutrients, mostly iodine and Se, are required for thyroid hormone synthesis and function. Sedeficiency can
exacerbate the effects of iodine deficiency and the same is true for vitamin A or iron deficiency. Substances introduced
with food, such as thiocyanate and isoflavones or certain herbal preparations, can interfere with micronutrients and
influence thyroid function[68].

Several studies have investigated the potential positive effects of Se supplementation in thyroid diseases, characterized by
increased levels of hydrogen peroxide and free radicals, like autoimmune chronic thyroiditis. These studies have supplied
evidences indicating that Se supplementation, maximizing the antioxidant enzymes activity, may reduce the thyroid
inflammatory status. Then, it may be postulated that Se could play a therapeutical role in thyroid autoimmune diseases.
Despite the fact that recent studies seem to be concordant about Se beneficial effects in decreasing thyroid peroxidase
antibodies (TPOAD) titers and ameliorating the ultrasound echogenicity pattern, several doubts have to be still clarified,
before advising Se supplementation in chronic autoimmune thyroiditis[69].No significant correlation was found between
iodine and Cu level.Se and Zn deficiency may accompany iodine deficiency and hence. Se and zinc deficiency should be
considered in individuals who are found to have iodine deficiency especially in endemic goitre regions[70].

No obvious effect of Se status is found on the development of thyroid dysfunction in these three areas. But Se deficiency
can impair thyroid function by means of disturbing thyroid hormone metabolism and decreasing antioxidant ability of the
thyroid[71].The effects of Zn and Se supplementation on thyroid function of overweight or obese female hypothyroid
patients in a double-blind, randomized controlled trial showed no significant alterations were found in serum Zn or Se
concentrations. Mean serum FT3 increased significantly in the ZS and ZP groups but this effect was significant in the ZP
group compared to those in SP or PP groups. Mean serum FT4 increased and TSH decreased significantly in the ZS
group. TT3 and TT4 decreased significantly in the SP group. Mean FT3:FT4 ratio was augmented significantly in the ZP
group. No significant treatment effects were found for TT3, FT4, TT4, or TSH between groups. This study showed some
evidence of an effect of Zn alone or in combination with Se on thyroid function of overweight or obese female
hypothyroid patients[72].
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17. CONCLUSIONS

This review article has brought into a nutshell the various research findings of the clinical usefulness of selenium for
human health and diseases. Its beneficial role has been extensively studied in DM, obesity, IR, OS, cardiac, liver, renal,
reproductive, psychiatric, neurologic and endocrine disorders. Both beneficial and toxic effects for all the above diseases
have been highlighted in all the studies done during the last two decades. Further studies are conducted inthis field and the
contents of this review article will be very useful for future researchers to undertake more studies with diverse population
to establish solid diagnostic strategies and to include selenium as one of the laboratory tests to evaluate and workout
supplementation protocols for each type of diseases.
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