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Trace elements

In this paper we continue to discuss the involvement of essential elements in depression and anxiety,
and the possible mechanisms that link elements to the neurobiology underlying depression/anxiety. The
present paper is focused on copper, selenium, manganese, iodine and vanadium. Different aspects of
relationship between elements and depression or anxiety are reviewed, e.g. the association of the
amount of an element in a diet or the serum level of an element and depressive or anxiety-like
symptoms. Moreover, the relation of selected elements to the pathophysiology of depression or anxiety
is discussed in the context of enzymes which require these elements as co-factors and are involved in the
underlying pathophysiology of these disorders.

© 2014 Institute of Pharmacology, Polish Academy of Sciences. Published by Elsevier Urban & Partner Sp.
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Introduction Several lines of evidence, both preclinical and clinical, indicates

This paper provides an overview of the preclinical and clinical
data concerning the role of essential elements in depression and/or
anxiety, and the possible mechanisms that may mediate their
involvement.

* Corresponding author.
E-mail address: katarzyna.mlyniec@uj.edu.pl (K. Miyniec).

http://dx.doi.org/10.1016/j.pharep.2014.09.009

a potential link between essential elements and mental disorders:
(a) there is an association of the amount of a nutrient in a diet and
depressive or anxiety symptoms, (b) there is an association of
serum level of an element and depressive or anxiety symptoms,
(c) elements exert antidepressant or anxiolytic effects in preclini-
cal tests of depression and anxiety, respectively, (d) supplementa-
tion of antidepressant or anxiolytic therapy with an element can
improve the treatment outcome in patients. In Part I we discussed
these aspects of relationship between essential elements and

1734-1140/© 2014 Institute of Pharmacology, Polish Academy of Sciences. Published by Elsevier Urban & Partner Sp. z o.o. All rights reserved.
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depression or anxiety with regards to zinc, magnesium, lithium,
iron, calcium and chromium [ 1], whilst Part Il is focused on copper,
selenium, manganese, iodine and vanadium.

Furthermore, in the present paper a connection between
selected elements and hypotheses concerning the neurobiology
of psychiatric disorders is discussed. Enzymes that are involved in
the synthesis and metabolism of neurotransmitters (such as
serotonin, noradrenaline, dopamine) implicated in the pathophys-
iology and treatment of affective disorders or anxiety disorders
may require metal elements as cofactors (e.g. enzymes involved in
the synthesis and metabolism of catecholamines, including
dopamine and noradrenaline, require copper as a cofactor). There
is also a link between elements and a more recent hypothesis
regarding the role of oxidative stress in affective disorders [2-4] or
anxiety disorders [5]. Three forms of superoxide dismutases (SOD),
an important antioxidant defence, are cofactored with copper and
zinc (SOD 1 and 3) or manganese (SOD 2) [6]. Most studies have
shown increased SOD activity in depression, however contradic-
tory results have also been reported [3,7]. Another antioxidant
enzyme, glutathione peroxidase (GPx), is cofactored by selenium
[8], and decreased activity of GPx has been observed in blood of
depressed patients [3,7].

Mustak et al. [9] analyzed eleven trace elements (Na, K, S, Ca,
Mg, P, Cu, Fe, Zn, Mn and Al) in three types of bipolar disorder (I, Il
and V). The results demonstrated, among others, decreased Zn and
Fe concentrations and increased Cu and Al levels in all types of
bipolar groups when compared to controls. The results suggest that
there is a definite imbalance in trace element homeostasis, for
which the authors perceive the primary cause is increased Al
concentrations [9]. Nevertheless, trace elements constitute an
important either causative or therapeutic factors in neuropsychi-
atric disorders and their inter-relationships certainly need further
examination.

Here, we discuss copper, selenium, manganese, iodine and
vanadium relation to the pathophysiology of depression in the
context of antioxidant enzymes, which alterations have been
observed in depression and require these elements as cofactors.

Copper

The essentiality of copper for living organisms was first
recognized nearly a century ago [10]. It has since been established
that copper has a crucial role in erythropoiesis, myelin formation,
synthesis of hormones, antioxidant protection and immune system
modulation. Serving as a structural component and cofactor for
many proteins and enzymes, copper regulates a large number of
bodily biochemical processes, including cholesterol and glucose
metabolism [11,12]. Therefore, tissues of greatest metabolic

Table 1

activity such as liver, heart or brain are among the most copper-
rich organs. The human body contains slightly >100 mg of this
micronutrient. The Recommended Dietary Allowance (RDA) for
adult men and women is 0.9 mg/day, increasing during pregnancy
and lactation to 1-1.3 mg/day [ 12-14] (dietary allowances for each
element is present in Table 1).

Copper homeostasis is of great importance to human health and
guarantees proper utilization of other dietary elements, especially
iron. Copper deficiency affects connective tissue leading to
vascular and skeletal problems, causes neuronal degeneration,
anemia, and cardiac and immune dysfunctions. Excess amounts of
copper may result in cellular instability and damage due to the
oxidative potential of the free metal [13,15]. Nevertheless, copper
toxicity is rather rare in humans since copper almost always exists
bound to proteins in biological systems. Copper loading is observed
in disorders in which its biliary excretion is impaired, such as
biliary cirrhosis and biliary atresia or in Wilson’s disease (WD).
Wilson’s disease occurs due to a genetic disorder that leads to
copper accumulation, particularly in liver, brain, kidney and
cornea. Clinical manifestations of WD include liver damage,
psychiatric symptoms, kidney and corneal abnormalities, arthritis
and cardiomyopathy [13,15,16]. Patients with Wilson’s disease
often suffer from depression, anxiety and psychosis [16], and there
is a case of a patient with WD with late onset, in which major
depression was the first and the only clinical manifestation of the
disease [17]. Moreover, serum copper has been suggested as a trait
marker of unipolar depression [18]. The question then arises, what
role does copper play in the course of affective disorders?

As a component of enzymes such as monoamine oxidase
(MAO), dopamine 3-hydroxylase (DBH) and tyrosine hydroxylase,
copper has a pronounced influence on the catecholaminergic
pathways (Fig. 1) involved in the pathophysiology of depression
[12,19]. Dietary and genetic copper deficiency in mice, rats and
lambs results in significant decreases in brain noradrenaline levels.
It has been suggested that low concentrations of noradrenaline are
due to a diminished activity of DBH [20]. Further studies
examining catecholamine concentrations in different brain regions
confirmed reduced noradrenaline levels and revealed increased
dopamine (DA) concentrations due to DBH limitation in the
medulla/pons region, areas often affected by depression. This
limitation was also demonstrated in humans with a genetic copper
deficiency, known as Menkes’ disease [21]. Numerous studies have
shown that a significant decrease in serum DBH activity can be
observed in patients suffering from major depressive disorder as
compared with controls [22,23].

However copper concentrations in the extracellular space of the
brain are low (0.2-1.7 M), and in some brain regions it reaches a
few hundred micromolar during neurotransmission. Released

RDA - recommended dietary allowances, average daily level of intake sufficient to meet the nutrient requirements of nearly all (97-98%) healthy adult individuals (nutrient
requirements of infants, children, the elderly, and women during pregnancy or lactation may be much different). Al, adequate intake; established when evidence is
insufficient to develop an RDA and is set at a level assumed to ensure nutritional adequacy. Based on report: Tolerable Upper Intake Levels for Vitamins and Minerals by the
Scientific Panel on Dietetic products, nutrition and allergies (NDA) and Scientific Committee on Food (SCF), European Food Safety Authority, 2006.

Element RDA/AI

Food sources

Copper (Cu) 1.1 mg/day (EU, 1993)

0.9 mg/day (US, 2001)
Selenium (Se) 55 wg/day (EU, 1993; US, 2000)
Lower limit of 40 pg/day for a
65 kg man; of 30 pg/day for a
55 kg women (WHO, 1996)
1-10mg/day (EU, 1993)
2-5mg/day (US, 1994)

Manganese (Mn)

lodine (1) 100-150 pg (WHO, 1996)

Vanadium (V) Not established

Organ meats, seafood, nuts and seeds, whole bran cereals, whole grain products

Seafood, organ meats, muscle meats, grain and cereal products, dairy products

Grains, rice, nuts, tea

Marine fish, shellfish, marine algae, seaweed, sea salt, dairy products, grain and
cereal products, freshwater fish, poultry and meat, fruits, legumes, vegetables
Seafood, black pepper, fennel seeds, mushrooms, parsley, shellfish, spinach
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Fig. 1. Systems involved in the pathophysiology of depression. Depression has a diverse effects on different neurotransmitter or immune systems. Many elements have an
effect on the monoaminergic system (copper, selenium) and glutamatergic or gabaergic system (copper, manganese). Appropriate levels of elements such as copper, selenium

and manganese, regulate the immune system, which is also involved in depressive disorder.

copper may inhibit NMDA, AMPA and GABA receptor function at
concentrations ranging from low nanomolar for GABA receptors, to
micromolar for AMPA and NMDA receptors [24-27]. Alterations in
glutamatergic and GABAergic transmission represent current
fundamental etiologic and therapeutic aspects of mood disorders,
particularly anxiety and depression.

About 65% of the plasma copper is bound to ceruloplasmin, a
widely recognized positive acute phase (AP) protein [11,12]. In
recent years it has been shown that major depression is
accompanied by activation of the inflammatory response system

and an acute phase response, as indicated by an increase in serum
levels of positive AP proteins [28,29]. Increased serum concentra-
tions of ceruloplasmin suggests another potential role of copper in
the course of depression.

Several studies investigated serum copper concentrations in
depressed humans. Narang et al. [30], Manser et al. [31], Schlegel-
Zawadzka et al. [32] as well as Schlegel-Zawadzka and Nowak [12]
showed that serum copper levels were significantly higher in
depressed patients as compared to controls, i.e. by 14%, 22% and
21%, respectively (for review see Table 2). Moreover, it was proven

Table 2
Clinical research on serum cooper levels in depression.
Study design Number of participants  Age Questionnaire used to identify Method used to Results References
[years] mood disturbances estimate amount
of copper
Copper
A case-control study 31 cases 62 controls n/a n/a (diagnosed patients Plasma copper The plasma copper [31]
attending the outpatients measurements levels in depressed
neuropsychiatric clinic) (atomic absorption patients were
spectrophotometry) significantly higher
as compared to
controls (by 22%)
A case—control study 35 cases (21 males, n/a Hamilton depression Plasma copper The plasma copper [30]
14 females) rating scale measurements levels in depressed
35 controls (atomic absorption patients were
spectrophotometry) significantly higher
as compared to
controls (by 14%).
After recovery, copper
levels decreased
significantly (by 15%)
A case-control study 19 cases 16 controls n/a Hamilton depression Plasma copper The plasma copper [18]
rating scale measurements levels in depressed
(atomic absorption patients were
spectrophotometry) significantly higher
as compared to
controls (by 21%)
A case-control study 31 cases 15 controls n/a Hamilton depression Plasma copper Antidepressant treatment [11]
rating scale measurements significantly reduced
(atomic absorption serum copper levels
spectrophotometry)
Cross-sectional analysis 902 (328 males, 30-60 n/a (patients diagnosed Plasma copper Women with a history of [32]
574 females) at Pfeiffer Treatment measurements post-partum depression

Center in Illinois)

(atomic absorption
spectrophotometry)

exhibited significantly

increased serum copper levels
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that antidepressant treatment significantly reduced serum copper
levels [28,30]. Another clinical study reported elevated serum
copper levels in women with a history of post-partum depression
(PPD) [33].

Contrary to clinical studies, the results of animal models of
depression revealed no alterations in serum copper as compared to
controls. However, chronic treatment of rodents with antidepressant
drugs (citalopram, imipramine) or electroconvulsive shock (ECS)
led to significant changes in serum and brain copper concentrations.
Citalopram and imipramine significantly decreased serum copper
levels without altering brain concentrations, whereas chronic ECS
treatment increased hippocampal and cerebellar copper levels [12].

Several studies were performed to investigate the potential
correlation between plasma concentration ratios of selected
essential elements and severity of affective disorders. Most
commonly such research concerned Zn/Cu [11,34,35], Fe/Cu [14]
or Mg/Cu [36] inter-relationships in serum samples. It also remains
for future research to determine whether therapy designed to
normalize serum copper levels can benefit depressive patients.

Selenium

Selenium is a trace element that is widely distributed throughout
human body. Its total amount in adult humans differs between
regions - selenium levels range between 13 and 20.3 mg in the USA,
but only 3 and 6.1 mg in New Zealand. Mean level 6.6 mg was
found in Germany and approximately 5.2 mg in Poland [37]. A
dietary selenium intake of 16 g per day for women and 21 jLg per
day for men, taking into account body weight, is the lower limit
recommended by World Health Organization (WHO). The seleno-
cysteine form of selenium is incorporated into selenoproteins, most
of which have so far uncertain function [38]. Selenoproteins such as
glutathione peroxidases, thioredoxin reductases and selenoprotein
P, are known to protect from lipoperoxidation and oxidative
cell damage [39]. Recent studies have shown that depression is
associated with increased levels of oxidative stress biomarkers
which suggests that oxidative stress may be a significant factor in
the pathogenesis of depression [40-43]. Selenium, which is also
incorporated into iodothyronine deiodinases (DIOs), is essential for
proper synthesis and metabolism of thyroid hormones [38]. It has

been long recognized by clinical investigators that thyroid function
is associated with neuropsychiatric manifestation, such as mood
disorders, cognitive dysfunction and other psychiatric symptoms
[44]. Metabolism of selenium in the brain differs from other organs-
during phases of reduced consumption and thus decreased levels of
selenium, selenium is preferentially retained in the brain [44], and
selenium deficiency was also shown to alter dopamine turnover rate
in animal model [45].

Antidepressant-like effects of several organoselenium com-
pounds have been investigated in animal models of depression.
Administration of methyl-phenyl-selenide (CH3SePh) reduced
immobility time in the forced swim test (FST) (25 and 50 mg/kg ip)
and in the tail suspension test (TST) (50 mg/kg) in mice. It was
also suggested that this compound acts through interaction with
the dopaminergic system [46]. Briining et al. in their study showed
that m-trifluoromethyl-diphenyl diselenide (m-CFs-PhSe),,
which is a selective inhibitor of monoamine oxidase A activity,
was able to reduce immobility time in FST in female mice (50 and
100 mg/kg po). This effect was explained by interaction with
the serotonergic and opioid systems [47]. A different compound
known as Ebselen [2-phenyl-1,2-benzisoselenazol-3(2H)-one]
decreased immobility time in FST in mice (10 mg/kg sc), but did
not show any effect in TST (10-30 mg/kg sc), which concluded
that Ebselen’s antidepressant-like activity may be dependent on
interaction with the dopaminergic and noradrenergic systems
[48]. Jesse et al. investigated the possible antidepressant effect of
bis selenide [(Z)-2,3-Bis(4-chlorophenylselanyl)prop-2-en-1-ol].
They observed reduced immobility time both in the FST and TST in
mice (0.5-5 mg/kg po) [49].

Studies on human populations investigated the relationship
between selenium and the risk of depression, and have provided
inconsistent results (Table 3). Recently Johnson et al. [50] analyzed
data from 585 participants from a study of rural health in
West Texas and found that higher groundwater selenium levels
were associated with fewer symptoms of depression. They also
highlighted the interaction between glutathione peroxidase 1 gene
polymorphism and selenium exposure [50]. Another study showed
that higher selenium levels were associated with lower Geriatric
Depression Scale (GDS) scores [51]. However, when cognitive
functioning was adjusted to the model, the effect was no longer

Table 3
Methodological summary of the listed publications - human population studies, focused on selenium supplementation (*) or on general selenium intake (**).
Study design Number of Age Questionnaire used  Method used to estimate Results References
participants [years] to identify mood amount of selenium
disturbances
Selenium
Double-blind placebo 501 (448 included 60-74  Profile of Mood Plasma selenium measurements Supplementation of selenium [53]*
controlled trial in the analysis) States-Bipolar significantly increased plasma
Form (POMS-BI) selenium level.
There were found no differences
in mood scores after six months
of supplementation.
A nested case-control 18 cases >20  Structured Clinical Dietary selenium intake estimation A low dietary intake of selenium [52]**
study 298 controls Interview for using food frequency questionnaire was associated with increased
DMS-IV-ITR, together with anthropometric and  likelihood for de novo MDD
Non-patient lifestyle measures
edition (SCID-I/NP)
Cross-sectional 1737 65  Geriatric Depression Selenium measurements from nail ~ Higher level of selenium was [51]**
analysis Scale (GDS) samples correlated with lower score
on GDS questionnaire
After adjusting of cognitive
function, the association
between selenium
level and mood score, was not
significant.
Cross-sectional 585 >40 GDS Estimation of selenium amount Higher level of groundwater [50]**
analysis using Geospital Inform System selenium was correlated with

(GIS)

lower score on GDS questionnaire.
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significant. Data from a nested case-control study of Pasco et al.
[52] supports the hypothesis that lower dietary intake of selenium
(<8.9 ng/M]J/day) is associated with a higher risk of de novo
major depressive disorder.

Another interesting role of selenium is in the prevention of
postpartum depression, which is a common mental health
problem that affects approximately 6.5-12.9% of women during
the first postpartum year [54]. It was shown that prenatal selenium
intake from supplements is protective against depressive symp-
toms [55], although the mechanism behind the possible effects
of selenium on postpartum mood disorders are unknown.

Manganese

Manganese (Mn) is an essential trace element, which can be
found in air, water and food. Manganese can be absorbed either by
inhalation or absorption through the gastrointestinal tract (3-8%),
and its absorption is inversely related to the level of iron and
calcium in the diet. It is present in most human tissues, but the
highest concentrations of manganese are found in the liver, kidney,
pancreas, and adrenal glands. According to the Agency for Toxic
Substances and Disease Registry, the proper level of manganese in
the blood is 4-14 p.g/l. The Council for Responsible Nutrition in
2013 set a dose for chronically used supplements of manganese at
10 mg per day.

Manganese is an essential nutrient for the body. It plays role in
the immune system and has also been associated with cancer
prevention, as it is an important component of manganese
superoxide dismutase (MnSOD, SOD-2) [56]. Moreover, manga-
nese participates in the formation of connective tissue, bones,
blood clotting factors, sex hormones, fat and carbohydrate
metabolism, calcium absorption, blood sugar regulation, and is
essential for normal brain and nerve function [57,58]. It accumu-
lates mainly in the liver and the brain, particularly in the basal
ganglia and globus pallidus. Abnormal concentrations of manga-
nese in the CNS are associated with neurological disorders similar
to Parkinson’s disease [59].

As mentioned above, manganese is an important component of
MnSOD, which is the primary antioxidant enzyme that protects
cells from oxidative stress by catalyzing the dismutation of
superoxide to hydrogen peroxide and oxygen in the mitochondria.
Studies indicate that this enzyme protects cells from apoptosis and
prevents the release of free radicals during excessive glutamatergic
activity in the hippocampal CA1 and CA3 region, respectively
[60,61]. It has been demonstrated that baseline levels of SOD-2
were decreased in patients during the depressive phase of bipolar
disease, compared to healthy controls [62]. Furthermore, 30-days
of treatment with fluoxetine increased the level of this enzyme
[62]. Interestingly, studies showed that in patients suffering from
major depression, a reduction in volume of prefrontal cortex and
hippocampus may be connected with changes in the concentration
of SOD-2 [63]. It is worth mentioning that proper incorporation of
manganese into SOD-2 is an important determinant for the
functional integrity of the enzyme. It has been shown that in cells
deficient in manganese transporter, a loss of SOD-2 activity was
noticed [64]. As Mn is essential for SOD-2 activity and low levels of
this enzyme were reported in depressed patients, it can be
concluded that low levels of manganese may also contribute to the
development of depression, but this issue needs further studies.

On the other hand, many studies showed that manganese can
be a neurotoxic agent and its toxicity was predominantly observed
after chronic inhalation of high levels or, less often, following
accidental ingestion of large quantities of the element. Manganism
may, in early stages, manifest itself with increased anxiety,
insomnia and irritability [65]. Jain and Ferrando reported a case of
a welder suffering from locura manganica (a discrete Parkinson-like

syndrome that often occurs with chronic exposure to Mn), who
showed, among others, the symptoms of depression [66]. Further-
more, it has been shown that the level of manganese is significantly
elevated in patients suffering from generalized anxiety in
comparison to healthy controls [67]. Studies indicate that in the
CNS high levels of manganese tend to accumulate in astrocytes,
altering glutamate homeostasis and eliciting excitatory neuto-
toxicity [68]. It is commonly known that glutamate is removed
from the synaptic cleft by astrocytes and converted to glutamine,
which is then released for uptake by neurons, and converted back
to glutamate in glutamatergic neurons, or GABA in GABAergic
neurons. It has been reported that high levels of Mn contribute to
the impairment of glutamate-glutamine cycling, by deregulation
of their turnover in astrocytes, resulting in the alterations in
glutamate and GABA synthesis [69]. As glutamate and GABA
dysfunction are connected with many psychiatric disorders,
including anxiety and depression, which often occur in the early
stages of manganism, it is very likely that high levels of manganese
may also play some role in the development of mood disorders
[70-72].

It is worth noting that there seems to be a link between the
exposure to high levels of manganese and cognitive impairment. It
has been proved that individuals exposed to manganese in working
environments show cognitive alterations, including poor perfor-
mance in neurobehavioral tests related to motor skills, mainly
those requiring alternate or quick hand movements |[73]. Further-
more, in male subjects exposed to inorganic manganese a
significant alterations in audioverbal short-term memory capacity
and slowed reaction time were reported [74,75]. Occupational
exposure has also been correlated with altered working memory
process [76]. Interestingly, Zou et al. reported a decreased plasma
brain-derived neurotrophic factor (BDNF) level, which correlated
with cognitive impairment in workers exposed to occupational
manganese [77]. It is well known that low blood BDNF levels,
among others, are associated with depression [78]. Although most
experimental data comes from studies on occupational groups
exposed to high levels of manganese (welders, miners, or workers
in processing facilities), there are also reports concerning the
negative effects of Mn exposure on cognitive functions in non-
occupationally exposed individuals. Studies performed on this
cohort of adults have shown both poor performance in motor tests
[79] and a decrease in memory and learning associated with higher
blood manganese levels [80,81]. Solis-Vivanco et al. reported the
relationship between high levels of Mn exposure in the air and the
presence of attention impairments in adults, however they did not
find any relationship between Mn exposure and the prevalence of
depression [82]. Similar results were obtained by Bowler et al. but
this study reported other mood alterations such as increased
anxiety, nervousness, irritability, emotional disturbance and
aggression in individuals with higher levels of manganese
[83]. In tests evaluating short-term memory, hand skills and
visuoperceptual speed children exposed to high levels of manga-
nese in drinking water obtained significantly lower results
compared with the control group [84].

Iodine

lIodine is a trace element that is an essential component of
thyroid hormones. The total amount in the human body ranges
between 15 and 20 mg [85], and the recommended intake is 100-
150 pg/day to ensure proper thyroid function. Iodine deficiency is
considered as the most common cause of hypothyroidism
worldwide [86]. Thyroxin (T4) binds to thyroid hormone receptor
(TR) and is converted to 3,5,3-triiodothyronine (T3). In the brain
the transformation is catalyzed by the type 2 deiodinase, which is a
selenoprotein expressed in glial cells [87]. Severe deficiency of
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Fig. 2. The involvement of trace elements in the pathophysiology of depression-graphical summary of Part I and Part II.

iodine or thyroid hormones during fetal and early postnatal life
may lead to permanent alterations in brain development and could
cause mental retardation [85]. It was shown that hypothyroidism
is associated with mood disorders [88,89] cognitive and affective
disturbances [90] and memory impairment [91]. However, the
relationship between anxiety disorders and hypothyroidism is
speculative [88,92]. The study of Jorde et al. presented no evidence
for neuropsychological dysfunction in subjects with subclinical
hypothyroidism [93].

In animal models of mild hypothyroidism induced by two
weeks of iodine-free diet, rats displayed depressive-like behavior
with increased immobility time in FST [94]. Montero-Pedrazuela
et al. [95] showed in their study that hypothyroidism impaired
hippocampal neurogenesis in adult rats and this also correlated
with abnormal behavior in FST. Also the relationship between
depression and subliclinical hypothyroidism in animal model
was investigated [96]. After hemi-thyroid electrocauterization
rats displayed increased immobility time in the FST and TST,
but did not present any significant abnormalities in sucrose
preference test.

Vanadium

Vanadium (V) is an ultra trace element, but its exact role in
humans has been not yet defined. There is around 1 mg of
vanadium in the body of an average person weighing 70 kg [97],
and the daily requirement in the diet is not known. Most foods
contain low concentrations of vanadium, but the largest quantities
can be found in seafood, black pepper, fennel seeds, mushrooms,
parsley, shellfish and spinach. Many studies confirm that vanadi-
um exerts different insulin-mimetic and anti-diabetic effects [97-
99], and it has been shown that the prevalence of depression in
patients suffering from diabetes is much higher than in the general
population. There has been one report suggesting that a novel
vanadium complex (vanadium-enriched Cordyceps sinensis) may
be beneficial in preventing depression in patients with diabetes
[100]. The authors suggest that improved metabolic control
achieved by vanadium may improve mood, but this hypothesis
needs further studies [100].

Conclusions

In the present and previous review we focused on the role of
trace elements such as zinc, magnesium, iron, chromium, lithium

and calcium [1], copper, manganese, selenium, iodine and
vanadium. Many of these elements are involved in the function
and homeostasis of serotonergic, noradrenergic, dopaminergic,
glutamatergic and gabaergic systems, which are closely connected
to depression and anxiety.

Trace elements are required for normal body function, and a
deficiency or overabundance may lead to a diverse range of
diseases, including psychiatric disorders (Fig. 2). Nowadays,
strongly modified food and polluted environment may cause
deficiency of trace elements, which often should be supplemented.
Some of these elements, such as zinc or zinc/copper ratio,
were proposed as a state marker of depression. Supplementation
of elements such as zinc, magnesium or selenium was found
to enhance commonly used antidepressants, or even found to
produce antidepressant effects. These results show the important
role trace elements play in psychiatric health.

Conflict of interest

All authors have participated sufficiently in this paper to take
public responsibility for its content. Neither this manuscript nor
one with substantially similar content or research under my (our)
authorship has been published or sent for publication elsewhere.
The customary listing of sources of support and institutional
affiliations on the title page of a manuscript is proper and does not
imply a conflict of interest.

Funding
None declared.

References

[1] Miyniec K, Davies CL, de Agiiero Sanchez IG, Pytka K, Budziszewska B, Nowak
G. Essential elements in depression and anxiety. Part I. Pharmacol Rep
2014;66:534-44.

[2] Leonard B, Maes M. Mechanistic explanations how cell-mediated immune
activation, inflammation and oxidative and nitrosative stress pathways and
their sequels and concomitants play a role in the pathophysiology of unipolar
depression. Neurosci Biobehav Rev 2012;36:764-85.

[3] Siwek M, Szewczyk B, Dudek D, Styczen K, Sowa-Ku¢ma M, Miyniec K, et al.
Zinc as a marker of affective disorders. Pharmacol Rep 2013;65:1512-8.

[4] Moylan S, Berk M, Dean OM, Samuni Y, Williams L, O'Neil A, et al. Oxidative &
nitrosative stress in depression: why so much stress? Neurosci Biobehav Rev
2014;45C:46-62.

[5] Hovatta I, Juhila ], Donner ]. Oxidative stress in anxiety and comorbid
disorders. Neurosci Res 2010;68:261-75.


http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0005
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0005
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0005
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0010
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0010
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0010
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0010
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0015
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0015
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0020
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0020
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0020
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0025
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0025
https://www.researchgate.net/publication/241694330_Depression-like_behavior_in_subclinical_hypothyroidism_rat_induced_by_hemi-thyroid_electrocauterization?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51922887_Mechanistic_explanations_how_cell-mediated_immune_activation_inflammation_and_oxidative_and_nitrosative_stress_pathways_and_their_sequels_and_concomitants_play_a_role_in_the_pathophysiology_of_unipola?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51922887_Mechanistic_explanations_how_cell-mediated_immune_activation_inflammation_and_oxidative_and_nitrosative_stress_pathways_and_their_sequels_and_concomitants_play_a_role_in_the_pathophysiology_of_unipola?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51922887_Mechanistic_explanations_how_cell-mediated_immune_activation_inflammation_and_oxidative_and_nitrosative_stress_pathways_and_their_sequels_and_concomitants_play_a_role_in_the_pathophysiology_of_unipola?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51922887_Mechanistic_explanations_how_cell-mediated_immune_activation_inflammation_and_oxidative_and_nitrosative_stress_pathways_and_their_sequels_and_concomitants_play_a_role_in_the_pathophysiology_of_unipola?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/46094760_Oxidative_stress_in_anxiety_and_comorbid_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/46094760_Oxidative_stress_in_anxiety_and_comorbid_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40041850_A_Contemporary_Treatment_Approach_to_Both_Diabetes_and_Depression_by_Cordyceps_sinensis_Rich_in_Vanadium?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40041850_A_Contemporary_Treatment_Approach_to_Both_Diabetes_and_Depression_by_Cordyceps_sinensis_Rich_in_Vanadium?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23938538_Depression_symptoms_and_hypothyroidism_in_a_population-based_study_of_middle-aged_Brazilian_women?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14691325_Subclinical_Hypothyroidism_-_Neurobehavioral_Features_and_Beneficial_Effect_of_L-Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13864376_Experimental_hypothyroidism_increases_immobility_in_rats_in_the_forced_swim_paradigm?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12490274_The_role_of_iodine_in_brain_development?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/8525738_Cognitive_and_affective_status_in_mild_hypothyroidism_and_interaction_with_L-thyroxine_treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7503160_Neuropsychological_Function_and_Symptoms_in_Subjects_with_Subclinical_Hypothyroidism_and_the_Effect_of_Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7455167_Depression_Anxiety_Health-Related_Quality_of_Life_and_Disability_in_Patients_with_Overt_and_Subclinical_Thyroid_Dysfunction?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7455167_Depression_Anxiety_Health-Related_Quality_of_Life_and_Disability_in_Patients_with_Overt_and_Subclinical_Thyroid_Dysfunction?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7326669_Modulation_of_adult_hippocampal_neurogenesis_by_thyroid_hormones_Implications_in_depressive-like_behavior?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==

K. Mtyniec et al./ Pharmacological Reports 67 (2015) 187-194 193

[6] Perry JIP, Shin DS, Getzoff ED, Tainer JA. The structural biochemistry of the

[37] Zachara BA, Pawluk H, Bloch-Boguslawska E, Sliwka KM, Korenkiewicz |, Skok

superoxide dismutases. Biochim Biophys Acta 2010;1804:245-62.

[7] Maes M, Galecki P, Chang YS, Berk M. A review on the oxidative and
nitrosative stress (O&NS) pathways in major depression and their possible
contribution to the (neuro)degenerative processes in that illness. Prog
Neuropsychopharmacol Biol Psychiatry 2011;35:676-92.

[8] Brigelius-Flohé R, Maiorino M. Glutathione peroxidases. Biochim Biophys
Acta 2013;1830:3289-303.

[9] Mustak MS, Rao TSS, Shanmugavelu P, Sundar NMS, Menon RB, Rao RV, et al.
Assessment of serum macro and trace element homeostasis and the com-
plexity of inter-element relations in bipolar mood disorders. Clin Chim Acta
2008;394:47-53.

[10] Prohaska JR. Long-term functional consequences of malnutrition during brain
development: copper. Nutrition 2000;16:502-4.

[11] Maes M, Vandoolaeghe E, Neels H, Demedts P, Wauters A, Meltzer HY, et al.
Lower serum zinc in major depression is a sensitive marker of treatment
resistance and of the immune/inflammatory response in that illness. Biol
Psychiatry 1997;42:349-58.

[12] Schlegel-Zawadzka M, Nowak G. Alterations in serum and brain trace
element levels after antidepressant treatment. Part II: copper. Biol Trace
Elem Res 2000;73:37-45.

[13] Collins JF, Klevay LM. Copper. Adv Nutr 2011;2:520-2.

[14] Collins JF, Prohaska JR, Knutson MD. Metabolic crossroads of iron and copper.
Nutr Rev 2010;68:133-47.

[15] Kodama H, Fujisawa C, Bhadhprasit W. Inherited copper transport disorders:
biochemical mechanisms, diagnosis, and treatment. Curr Drug Metab 2012;
13:237-50.

[16] Chan KH, Cheung RTF, Au-Yeung KM. Wilson's disease with depression and
parkinsonism. J Clin Neurosci 2005;12:303-5.

[17] Keller R, Torta R, Lagget M, Crasto S, Bergamasco B. Psychiatric symptoms as

late onset of Wilson’s disease: neuroradiological findings, clinical features
and treatment. Ital | Neurol Sci 1999;20:49-54.

[18] Schlegel-Zawadzka M, Zieba A, Dudek D, Zak-Knapik J, Nowak G. Is serum
copper a “trait marker” of unipolar depression? A preliminary clinical study.
Pol J Pharmacol 1999;51:535-8.

[19] Heninger GR, Delgado PL, Charney DS. The revised monoamine theory of
depression: a modulatory role for monoamines, based on new findings from
monoamine depletion experiments in humans. Pharmacopsychiatry 1996;
29:2-11.

[20] Prohaska JR, Smith TL. Effect of dietary or genetic copper deficiency on brain
catecholamines, trace metals and enzymes in mice and rats. | Nutr 1982;112:
1706-17.

[21] Pyatskowit JW, Prohaska JR. Rodent brain and heart catecholamine levels are
altered by different models of copper deficiency. Comp Biochem Physiol C:
Toxicol Pharmacol 2007;145:275-81.

[22] Sapru MK, Rao BS, Channabasavanna SM. Serum dopamine-beta-hydroxylase
activity in clinical subtypes of depression. Acta Psychiatr Scand 1989;80:474-8.

[23] Siwek M, Wrdbel A, Dudek D, Nowak G, Zieba A. The role of copper and
magnesium in the pathogenesis and treatment of affective disorders.
Psychiatr Pol 2005;39:911-20.

[24] Doreulee N, Yanovsky Y, Haas HL. Suppression of long-term potentiation in
hippocampal slices by copper. Hippocampus 1997;7:666-9.

[25] Kim H, Macdonald RL. An N-terminal histidine is the primary determinant of

alpha subunit-dependent Cu®" sensitivity of alphabeta3gamma2L GABA(A)
receptors. Mol Pharmacol 2003;64:1145-52.

[26] Salazar-Weber NL, Smith |P. Copper inhibits NMDA receptor-independent
LTP and modulates the paired-pulse ratio after LTP in mouse hippocampal
slices. Int | Alzheimers Dis 2011;2011:864753.

[27] Stys PK, You H, Zamponi GW. Copper-dependent regulation of NMDA recep-
tors by cellular prion protein: implications for neurodegenerative disorders.
J Physiol 2012;590:1357-68.

[28] Maes M. Evidence for an immune response in major depression: a review and
hypothesis. Prog Neuropsychopharmacol Biol Psychiatry 1995;19:11-38.

[29] Szewczyk B, Kubera M, Nowak G. The role of zinc in neurodegenerative
inflammatory pathways in depression. Prog Neuropsychopharmacol Biol
Psychiatry 2011;35:693-701.

[30] Narang RL, Gupta KR, Narang AP, Singh R. Levels of copper and zinc in
depression. Indian | Physiol Pharmacol 1991;35:272-4.

[31] Manser WW, Khan MA, Hasan KZ. Trace element studies on Karachi popula-
tion. Part IV: blood copper, zinc, magnesium and lead levels in psychiatric
patients with depression, mental retardation and seizure disorders. | Pak Med
Assoc 1989;39:269-74.

[32] Schlegel-Zawadzka M, Zieba A, Dudek D, Krosniak M, Szymaczek M, Nowak G.
Serum trace elements in animal models and human depression. Part II:
copper. Hum Psychopharmacol Clin Exp 1999;14:447-51.

[33] CraytonJW, Walsh WJ. Elevated serum copper levels in women with a history
of post-partum depression. | Trace Elem Med Biol 2007;21:17-21.

[34] Russo AJ, Devito R. Analysis of copper and zinc plasma concentration and the
efficacy of zinc therapy in individuals with Asperger’s syndrome, Pervasive
Developmental Disorder Not Otherwise Specified (PDD-NOS) and autism.
Biomark Insights 2011;6:127-33.

[35] Russo AJ. Decreased zinc and increased copper in individuals with anxiety.
Nutr Metab Insights 2011;4:1.

[36] Zieba A, Kata R, Dudek D, Schlegel-Zawadzka M, Nowak G. Serum trace
elements in animal models and human depression. Part Ill: magnesium.
Relationship with copper. Hum Psychopharmacol 2000;15:631-5.

Z, et al. Tissue level, distribution, and total body selenium content in healthy
and diseased humans in Poland. Arch Environ Health 2001;56:461-6.

[38] Roman M, Jitaru P, Barbante C. Selenium biochemistry and its role for human
health. Metallomics 2014;6:25-54.

[39] Steinbrenner H, Sies H. Selenium homeostasis and antioxidant selenopro-
teins in brain: implications for disorders in the central nervous system. Arch
Biochem Biophys 2013;536:152-7.

[40] Kodydkova ], Vavrova L, Zeman M, Jirdk R, Macdsek ], Stankova B, et al.
Antioxidative enzymes and increased oxidative stress in depressive women.
Clin Biochem 2009;42:1368-74.

[41] Vargas HO, Nunes SOV, Pizzo de Castro M, Bortolasci CC, Sabbatini Barbosa D,
Kaminami Morimoto H, et al. Oxidative stress and lowered total antioxidant
status are associated with a history of suicide attempts. ] Affect Disord
2013;150:923-30.

[42] Bilici M, Efe H, Kéroglu MA, Uydu HA, Bekaroglu M, Deger O. Antioxidative
enzyme activities and lipid peroxidation in major depression: alterations by
antidepressant treatments. ] Affect Disord 2001;64:43-51.

[43] Lee S-Y, Lee S-], Han C, Patkar AA, Masand PS, Pae C-U. Oxidative/nitrosative
stress and antidepressants: targets for novel antidepressants. Prog Neurop-
sychopharmacol Biol Psychiatry 2013;46:224-35.

[44] Bauer M, Goetz T, Glenn T, Whybrow PC. The thyroid-brain interaction in
thyroid disorders and mood disorders. | Neuroendocrinol 2008;20:1101-14.

[45] Castafio A, Ayala A, Rodriguez-Gomez JA, Herrera AJ, Cano |, Machado A. Low
selenium diet increases the dopamine turnover in prefrontal cortex of the rat.
Neurochem Int 1997;30:549-55.

[46] Sartori Oliveira CE, Gai BM, Godoi B, Zeni G, Nogueira CW. The antidepres-
sant-like action of a simple selenium-containing molecule, methyl phenyl
selenide, in mice. Eur | Pharmacol 2012;690:119-23.

[47] Briining CA, Souza ACG, Gai BM, Zeni G, Nogueira CW. Antidepressant-like
effect of m-trifluoromethyl-diphenyl diselenide in the mouse forced swim-
ming test involves opioid and serotonergic systems. Eur J Pharmacol 2011;
658:145-9.

[48] Posser T, Kaster MP, Baratina SC, Rocha JBT, Rodrigues ALS, Leal RB. Antide-
pressant-like effect of the organoselenium compound ebselen in mice: evi-
dence for the involvement of the monoaminergic system. Eur | Pharmacol
2009;602:85-91.

[49] Jesse CR, Wilhelm EA, Bortolatto CF, Nogueira CW. Evidence for the involve-
ment of the serotonergic 5-HT2A/C and 5-HT3 receptors in the antidepres-
sant-like effect caused by oral administration of bis selenide in mice. Prog
Neuropsychopharmacol Biol Psychiatry 2010;34:294-302.

[50] Johnson LA, Phillips JA, Mauer C, Edwards M, Balldin VH, Hall JR, et al. The
impact of GPX1 on the association of groundwater selenium and depression:
a Project FRONTIER study. BMC Psychiatry 2013;13:7.

[51] Gao S, Jin Y, Unverzagt FW, Liang C, Hall KS, Cao ], et al. Selenium level and
depressive symptoms in a rural elderly Chinese cohort. BMC Psychiatry
2012;12:72.

[52] Pasco JA, Jacka FN, Williams L], Evans-Cleverdon M, Brennan SL, Kotowicz MA,
et al. Dietary selenium and major depression: a nested case-control study.
Complement Ther Med 2012;20:119-23.

[53] Rayman M, Thompson A, Warren-Perry M, Galassini R, Catterick |, Hall E, et al.
Impact of selenium on mood and quality of life: a randomized, controlled
trial. Biol Psychiatry 2006;59:147-54.

[54] Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G, Swinson T.
Perinatal depression: a systematic review of prevalence and incidence.
Obstet Gynecol 2005;106:1071-83.

[55] Mokhber N, Namjoo M, Tara F, Boskabadi H, Rayman MP, Ghayour-Mobarhan
M, et al. Effect of supplementation with selenium on postpartum depression:
a randomized double-blind placebo-controlled trial. ] Matern Fetal Neonatal
Med 2011;24:104-8.

[56] Rodriguez-Barranco M, Lacasafia M, Aguilar-Garduiio C, Alguacil ], Gil F,
Gonzalez-Alzaga B, et al. Association of arsenic, cadmium and manganese
exposure with neurodevelopment and behavioural disorders in children: a
systematic review and meta-analysis. Sci Total Environ 2013;454-455:
562-77.

[57] Prestifilippo JP, Fernandez-Solari |, Mohn C, De Laurentiis A, McCann SM, Dees
W, et al. Effect of manganese on luteinizing hormone-releasing hormone
secretion in adult male rats. Toxicol Sci 2007;97:75-80.

[58] Zhou D-F, Chen Q-Y, Qi Y, Fu H-|, Li Z, Zhao K-D, et al. Anticancer activity,
attenuation on the absorption of calcium in mitochondria, and catalase
activity for manganese complexes of N-substituted di(picolyl)amine. Inorg
Chem 2011;50:6929-37.

[59] Aschner M, Dorman DC. Manganese: pharmacokinetics and molecular mech-
anisms of brain uptake. Toxicol Rev 2006;25:147-54.

[60] Radenovi¢ L, Selakovi¢ V, Kartelija G. Mitochondrial superoxide produc-
tion and MnSOD activity after exposure to agonist and antagonists of
ionotropic glutamate receptors in hippocampus. Ann N Y Acad Sci 2005;
1048:363-5.

[61] Miiller N, Schwarz M]. A psychoneuroimmunological perspective to
Emil Kraepelins dichotomy: schizophrenia and major depression as inflam-
matory CNS disorders. Eur Arch Psychiatry Clin Neurosci 2008;258(Suppl.):
97-106.

[62] Gatecki P, Szemraj ], Biefikiewicz M, Florkowski A, Gatecka E. Lipid peroxi-
dation and antioxidant protection in patients during acute depressive
episodes and in remission after fluoxetine treatment. Pharmacol Rep
2009;61:436-47.



http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0030
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0030
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0035
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0035
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0035
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0035
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0040
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0040
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0045
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0045
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0045
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0045
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0050
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0050
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0055
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0055
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0055
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0055
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0060
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0060
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0060
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0065
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0070
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0070
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0075
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0075
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0075
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0080
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0080
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0085
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0085
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0085
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0090
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0090
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0090
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0095
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0095
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0095
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0095
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0100
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0100
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0100
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0105
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0105
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0105
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0110
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0110
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0115
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0115
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0115
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0120
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0120
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0125
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0125
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0125
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0125
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0130
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0130
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0130
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0135
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0135
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0135
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0140
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0140
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0145
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0145
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0145
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0150
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0150
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0155
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0155
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0155
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0155
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0160
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0160
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0160
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0165
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0165
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0170
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0170
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0170
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0170
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0175
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0175
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0180
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0180
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0180
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0185
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0185
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0185
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0190
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0190
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0195
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0195
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0195
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0200
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0200
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0200
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0205
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0205
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0205
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0205
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0210
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0210
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0210
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0215
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0215
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0215
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0220
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0220
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0225
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0225
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0225
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0230
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0230
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0230
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0235
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0235
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0235
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0235
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0240
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0240
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0240
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0240
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0245
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0245
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0245
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0245
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0250
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0250
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0250
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0255
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0255
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0255
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0260
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0260
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0260
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0265
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0265
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0265
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0270
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0270
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0270
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0275
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0275
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0275
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0275
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0280
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0280
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0280
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0280
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0280
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0285
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0285
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0285
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0290
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0290
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0290
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0290
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0295
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0295
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0300
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0300
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0300
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0300
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0305
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0305
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0305
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0305
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0310
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0310
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0310
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0310
https://www.researchgate.net/publication/267030107_Metabolic_crossroads_of_iron_and_copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/267030107_Metabolic_crossroads_of_iron_and_copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/258253642_Selenium_biochemistry_and_its_role_for_human_health?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/258253642_Selenium_biochemistry_and_its_role_for_human_health?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/257757942_Association_of_arsenic_cadmium_and_manganese_exposure_with_neurodevelopment_and_behavioural_disorders_in_children_A_systematic_review_and_meta-analysis?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/257757942_Association_of_arsenic_cadmium_and_manganese_exposure_with_neurodevelopment_and_behavioural_disorders_in_children_A_systematic_review_and_meta-analysis?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/257757942_Association_of_arsenic_cadmium_and_manganese_exposure_with_neurodevelopment_and_behavioural_disorders_in_children_A_systematic_review_and_meta-analysis?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/257757942_Association_of_arsenic_cadmium_and_manganese_exposure_with_neurodevelopment_and_behavioural_disorders_in_children_A_systematic_review_and_meta-analysis?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/257757942_Association_of_arsenic_cadmium_and_manganese_exposure_with_neurodevelopment_and_behavioural_disorders_in_children_A_systematic_review_and_meta-analysis?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/255955725_Decreased_Zinc_and_Increased_Copper_in_Individuals_with_Anxiety?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/255955725_Decreased_Zinc_and_Increased_Copper_in_Individuals_with_Anxiety?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/247402046_Serum_dopamine--hydroxylase_activity_in_clinical_subtypes_of_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/247402046_Serum_dopamine--hydroxylase_activity_in_clinical_subtypes_of_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/238274386_Serum_trace_elements_in_animal_models_and_human_depression_Part_II_Copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/238274386_Serum_trace_elements_in_animal_models_and_human_depression_Part_II_Copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/238274386_Serum_trace_elements_in_animal_models_and_human_depression_Part_II_Copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/236054544_Selenium_homeostasis_and_antioxidant_selenoproteins_in_brain_Implications_for_disorders_in_the_central_nervous_system?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/236054544_Selenium_homeostasis_and_antioxidant_selenoproteins_in_brain_Implications_for_disorders_in_the_central_nervous_system?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/236054544_Selenium_homeostasis_and_antioxidant_selenoproteins_in_brain_Implications_for_disorders_in_the_central_nervous_system?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/233828083_Glutathione_Peroxidases?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/233828083_Glutathione_Peroxidases?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/231612383_Oxidativenitrosative_stress_and_antidepressants_Targets_for_novel_antidepressants?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/231612383_Oxidativenitrosative_stress_and_antidepressants_Targets_for_novel_antidepressants?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/231612383_Oxidativenitrosative_stress_and_antidepressants_Targets_for_novel_antidepressants?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/227396280_The_antidepressant-like_action_of_a_simple_selenium-containing_molecule_methyl_phenyl_selenide_in_mice?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/227396280_The_antidepressant-like_action_of_a_simple_selenium-containing_molecule_methyl_phenyl_selenide_in_mice?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/227396280_The_antidepressant-like_action_of_a_simple_selenium-containing_molecule_methyl_phenyl_selenide_in_mice?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/221965399_Dietary_selenium_and_major_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/221965399_Dietary_selenium_and_major_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/221965399_Dietary_selenium_and_major_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/221810728_Copper-dependent_regulation_of_NMDA_receptors_by_cellular_prion_protein_Implications_for_neurodegenerative_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/221810728_Copper-dependent_regulation_of_NMDA_receptors_by_cellular_prion_protein_Implications_for_neurodegenerative_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51884525_Analysis_of_Copper_and_Zinc_Plasma_Concentration_and_the_Efficacy_of_Zinc_Therapy_in_Individuals_with_Asperger's_Syndrome_Pervasive_Developmental_Disorder_Not_Otherwise_Specified_PDD-NOS_and_Autism?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51884525_Analysis_of_Copper_and_Zinc_Plasma_Concentration_and_the_Efficacy_of_Zinc_Therapy_in_Individuals_with_Asperger's_Syndrome_Pervasive_Developmental_Disorder_Not_Otherwise_Specified_PDD-NOS_and_Autism?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51884525_Analysis_of_Copper_and_Zinc_Plasma_Concentration_and_the_Efficacy_of_Zinc_Therapy_in_Individuals_with_Asperger's_Syndrome_Pervasive_Developmental_Disorder_Not_Otherwise_Specified_PDD-NOS_and_Autism?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51884525_Analysis_of_Copper_and_Zinc_Plasma_Concentration_and_the_Efficacy_of_Zinc_Therapy_in_Individuals_with_Asperger's_Syndrome_Pervasive_Developmental_Disorder_Not_Otherwise_Specified_PDD-NOS_and_Autism?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51746909_Copper_Inhibits_NMDA_Receptor-Independent_LTP_and_Modulates_the_Paired-Pulse_Ratio_after_LTP_in_Mouse_Hippocampal_Slices?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51746909_Copper_Inhibits_NMDA_Receptor-Independent_LTP_and_Modulates_the_Paired-Pulse_Ratio_after_LTP_in_Mouse_Hippocampal_Slices?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51746909_Copper_Inhibits_NMDA_Receptor-Independent_LTP_and_Modulates_the_Paired-Pulse_Ratio_after_LTP_in_Mouse_Hippocampal_Slices?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51568626_Inherited_Copper_Transport_Disorders_Biochemical_Mechanisms_Diagnosis_and_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51568626_Inherited_Copper_Transport_Disorders_Biochemical_Mechanisms_Diagnosis_and_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51568626_Inherited_Copper_Transport_Disorders_Biochemical_Mechanisms_Diagnosis_and_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51449984_Anticancer_Activity_Attenuation_on_the_Absorption_of_Calcium_in_Mitochondria_and_Catalase_Activity_for_Manganese_Complexes_of_N-Substituted_Dipicolylamine?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51449984_Anticancer_Activity_Attenuation_on_the_Absorption_of_Calcium_in_Mitochondria_and_Catalase_Activity_for_Manganese_Complexes_of_N-Substituted_Dipicolylamine?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51449984_Anticancer_Activity_Attenuation_on_the_Absorption_of_Calcium_in_Mitochondria_and_Catalase_Activity_for_Manganese_Complexes_of_N-Substituted_Dipicolylamine?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51449984_Anticancer_Activity_Attenuation_on_the_Absorption_of_Calcium_in_Mitochondria_and_Catalase_Activity_for_Manganese_Complexes_of_N-Substituted_Dipicolylamine?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/44600672_A_review_on_the_oxidative_and_nitrosative_stress_ONS_pathways_in_major_depression_and_their_possible_contribution_to_the_neurodegenerative_processes_in_that_illness?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/44600672_A_review_on_the_oxidative_and_nitrosative_stress_ONS_pathways_in_major_depression_and_their_possible_contribution_to_the_neurodegenerative_processes_in_that_illness?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/44600672_A_review_on_the_oxidative_and_nitrosative_stress_ONS_pathways_in_major_depression_and_their_possible_contribution_to_the_neurodegenerative_processes_in_that_illness?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/44600672_A_review_on_the_oxidative_and_nitrosative_stress_ONS_pathways_in_major_depression_and_their_possible_contribution_to_the_neurodegenerative_processes_in_that_illness?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/41434956_The_role_of_zinc_in_neurodegenerative_inflammatory_pathways_in_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/41434956_The_role_of_zinc_in_neurodegenerative_inflammatory_pathways_in_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/41434956_The_role_of_zinc_in_neurodegenerative_inflammatory_pathways_in_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40448887_Evidence_for_the_involvement_of_the_serotonergic_5-HT2AC_and_5-HT3_receptors_in_the_antidepressant-like_effect_caused_by_oral_administration_of_bis_selenide_in_mice?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40448887_Evidence_for_the_involvement_of_the_serotonergic_5-HT2AC_and_5-HT3_receptors_in_the_antidepressant-like_effect_caused_by_oral_administration_of_bis_selenide_in_mice?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40448887_Evidence_for_the_involvement_of_the_serotonergic_5-HT2AC_and_5-HT3_receptors_in_the_antidepressant-like_effect_caused_by_oral_administration_of_bis_selenide_in_mice?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40448887_Evidence_for_the_involvement_of_the_serotonergic_5-HT2AC_and_5-HT3_receptors_in_the_antidepressant-like_effect_caused_by_oral_administration_of_bis_selenide_in_mice?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/38090382_The_structural_biochemistry_of_the_superoxide_dismutases?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/38090382_The_structural_biochemistry_of_the_superoxide_dismutases?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/26293237_Antioxidative_enzymes_and_increased_oxidative_stress_in_depressive_women?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/26293237_Antioxidative_enzymes_and_increased_oxidative_stress_in_depressive_women?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/26293237_Antioxidative_enzymes_and_increased_oxidative_stress_in_depressive_women?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23490541_Antidepressant-like_effect_of_the_organoselenium_compound_ebselen_in_mice_Evidence_for_the_involvement_of_the_monoaminergic_system?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23490541_Antidepressant-like_effect_of_the_organoselenium_compound_ebselen_in_mice_Evidence_for_the_involvement_of_the_monoaminergic_system?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23490541_Antidepressant-like_effect_of_the_organoselenium_compound_ebselen_in_mice_Evidence_for_the_involvement_of_the_monoaminergic_system?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23490541_Antidepressant-like_effect_of_the_organoselenium_compound_ebselen_in_mice_Evidence_for_the_involvement_of_the_monoaminergic_system?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23143562_The_Thyroid-Brain_Interaction_in_Thyroid_Disorders_and_Mood_Disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23143562_The_Thyroid-Brain_Interaction_in_Thyroid_Disorders_and_Mood_Disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/21344067_Levels_of_copper_and_zinc_in_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/21344067_Levels_of_copper_and_zinc_in_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/20643566_Trace_element_studies_on_Karachi_population_Part_IV_Blood_copper_zinc_magnesium_and_lead_levels_in_psychiatric_patients_with_depression_mental_retardation_and_seizure_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/20643566_Trace_element_studies_on_Karachi_population_Part_IV_Blood_copper_zinc_magnesium_and_lead_levels_in_psychiatric_patients_with_depression_mental_retardation_and_seizure_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/20643566_Trace_element_studies_on_Karachi_population_Part_IV_Blood_copper_zinc_magnesium_and_lead_levels_in_psychiatric_patients_with_depression_mental_retardation_and_seizure_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/20643566_Trace_element_studies_on_Karachi_population_Part_IV_Blood_copper_zinc_magnesium_and_lead_levels_in_psychiatric_patients_with_depression_mental_retardation_and_seizure_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/16909189_Effect_of_dietary_or_genetic_copper_deficiency_on_brain_catecholamines_trace_metals_and_enzymes_in_mice_and_rats?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/16909189_Effect_of_dietary_or_genetic_copper_deficiency_on_brain_catecholamines_trace_metals_and_enzymes_in_mice_and_rats?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/16909189_Effect_of_dietary_or_genetic_copper_deficiency_on_brain_catecholamines_trace_metals_and_enzymes_in_mice_and_rats?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14351954_The_Revised_Monoamine_Theory_of_Depression_A_Modulatory_Role_for_Monoamines_Based_on_New_Findings_From_Monoamine_Depletion_Experiments_in_Humans?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14351954_The_Revised_Monoamine_Theory_of_Depression_A_Modulatory_Role_for_Monoamines_Based_on_New_Findings_From_Monoamine_Depletion_Experiments_in_Humans?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14351954_The_Revised_Monoamine_Theory_of_Depression_A_Modulatory_Role_for_Monoamines_Based_on_New_Findings_From_Monoamine_Depletion_Experiments_in_Humans?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14351954_The_Revised_Monoamine_Theory_of_Depression_A_Modulatory_Role_for_Monoamines_Based_on_New_Findings_From_Monoamine_Depletion_Experiments_in_Humans?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14065558_Low_selenium_diet_increases_the_dopamine_turnover_in_prefrontal_cortex_of_the_rat?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14065558_Low_selenium_diet_increases_the_dopamine_turnover_in_prefrontal_cortex_of_the_rat?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14065558_Low_selenium_diet_increases_the_dopamine_turnover_in_prefrontal_cortex_of_the_rat?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13944652_Lower_serum_zinc_in_major_depression_is_a_sensitive_marker_of_treatment_resistance_and_of_the_immuneinflammatory_response_in_that_illness?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13944652_Lower_serum_zinc_in_major_depression_is_a_sensitive_marker_of_treatment_resistance_and_of_the_immuneinflammatory_response_in_that_illness?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13944652_Lower_serum_zinc_in_major_depression_is_a_sensitive_marker_of_treatment_resistance_and_of_the_immuneinflammatory_response_in_that_illness?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13944652_Lower_serum_zinc_in_major_depression_is_a_sensitive_marker_of_treatment_resistance_and_of_the_immuneinflammatory_response_in_that_illness?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13787665_Suppression_of_long-term_potentiation_in_hippocampal_slices_by_copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13787665_Suppression_of_long-term_potentiation_in_hippocampal_slices_by_copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12411983_Long-term_functional_consequences_of_malnutrition_during_brain_development_Copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12411983_Long-term_functional_consequences_of_malnutrition_during_brain_development_Copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12386164_Psychiatric_symptoms_as_late_onset_of_Wilson's_disease_Neuroradiological_findings_clinical_features_and_treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12386164_Psychiatric_symptoms_as_late_onset_of_Wilson's_disease_Neuroradiological_findings_clinical_features_and_treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12386164_Psychiatric_symptoms_as_late_onset_of_Wilson's_disease_Neuroradiological_findings_clinical_features_and_treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12370839_Alterations_in_Serum_and_Brain_Trace_Element_Levels_After_Antidepressant_Treatment_Part_II_Copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12370839_Alterations_in_Serum_and_Brain_Trace_Element_Levels_After_Antidepressant_Treatment_Part_II_Copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12370839_Alterations_in_Serum_and_Brain_Trace_Element_Levels_After_Antidepressant_Treatment_Part_II_Copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/11581047_Tissue_Level_Distribution_and_Total_Body_Selenium_Content_in_Healthy_and_Diseased_Humans_in_Poland?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/11581047_Tissue_Level_Distribution_and_Total_Body_Selenium_Content_in_Healthy_and_Diseased_Humans_in_Poland?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/11581047_Tissue_Level_Distribution_and_Total_Body_Selenium_Content_in_Healthy_and_Diseased_Humans_in_Poland?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/11058746_Serum_trace_elements_in_animal_models_and_human_depression_Part_III_Magnesium_Relationship_with_copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/11058746_Serum_trace_elements_in_animal_models_and_human_depression_Part_III_Magnesium_Relationship_with_copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/11058746_Serum_trace_elements_in_animal_models_and_human_depression_Part_III_Magnesium_Relationship_with_copper?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/9042036_An_N-Terminal_Histidine_Is_the_Primary_Determinant_of_a_Subunit-Dependent_Cu2_Sensitivity_of_ab3g2L_GABAA_Receptors?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/9042036_An_N-Terminal_Histidine_Is_the_Primary_Determinant_of_a_Subunit-Dependent_Cu2_Sensitivity_of_ab3g2L_GABAA_Receptors?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/9042036_An_N-Terminal_Histidine_Is_the_Primary_Determinant_of_a_Subunit-Dependent_Cu2_Sensitivity_of_ab3g2L_GABAA_Receptors?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7581794_Impact_of_Selenium_on_Mood_and_Quality_of_Life_A_Randomized_Controlled_Trial?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7581794_Impact_of_Selenium_on_Mood_and_Quality_of_Life_A_Randomized_Controlled_Trial?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7581794_Impact_of_Selenium_on_Mood_and_Quality_of_Life_A_Randomized_Controlled_Trial?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7505701_Perinatal_Depression_A_Systematic_Review_of_Prevalence_and_Incidence?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7505701_Perinatal_Depression_A_Systematic_Review_of_Prevalence_and_Incidence?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7505701_Perinatal_Depression_A_Systematic_Review_of_Prevalence_and_Incidence?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7410907_The_role_of_copper_and_magnesium_in_the_pathogenesis_and_treatment_of_affective_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7410907_The_role_of_copper_and_magnesium_in_the_pathogenesis_and_treatment_of_affective_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7410907_The_role_of_copper_and_magnesium_in_the_pathogenesis_and_treatment_of_affective_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6608745_Manganese_pharmacokinetics_and_molecular_mechanisms_of_brain_uptake?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6608745_Manganese_pharmacokinetics_and_molecular_mechanisms_of_brain_uptake?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6517934_Rodent_brain_and_heart_catecholamine_levels_are_altered_by_different_models_of_copper_deficiency?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6517934_Rodent_brain_and_heart_catecholamine_levels_are_altered_by_different_models_of_copper_deficiency?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6517934_Rodent_brain_and_heart_catecholamine_levels_are_altered_by_different_models_of_copper_deficiency?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6515005_Effect_of_Manganese_on_Luteinizing_Hormone-Releasing_Hormone_Secretion_in_Adult_Male_Rats?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6515005_Effect_of_Manganese_on_Luteinizing_Hormone-Releasing_Hormone_Secretion_in_Adult_Male_Rats?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6515005_Effect_of_Manganese_on_Luteinizing_Hormone-Releasing_Hormone_Secretion_in_Adult_Male_Rats?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6487775_Elevated_serum_copper_levels_in_women_with_a_history_of_post-partum_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6487775_Elevated_serum_copper_levels_in_women_with_a_history_of_post-partum_depression?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5394658_Assessment_of_serum_macro_and_trace_element_homeostasis_and_the_complexity_of_inter-element_relations_in_bipolar_mood_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5394658_Assessment_of_serum_macro_and_trace_element_homeostasis_and_the_complexity_of_inter-element_relations_in_bipolar_mood_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5394658_Assessment_of_serum_macro_and_trace_element_homeostasis_and_the_complexity_of_inter-element_relations_in_bipolar_mood_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5394658_Assessment_of_serum_macro_and_trace_element_homeostasis_and_the_complexity_of_inter-element_relations_in_bipolar_mood_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5333721_A_psychoneuroimmunological_perspective_to_Emil_Kraepelins_dichotomy_Schizophrenia_and_major_depression_as_inflammatory_CNS_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5333721_A_psychoneuroimmunological_perspective_to_Emil_Kraepelins_dichotomy_Schizophrenia_and_major_depression_as_inflammatory_CNS_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5333721_A_psychoneuroimmunological_perspective_to_Emil_Kraepelins_dichotomy_Schizophrenia_and_major_depression_as_inflammatory_CNS_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5333721_A_psychoneuroimmunological_perspective_to_Emil_Kraepelins_dichotomy_Schizophrenia_and_major_depression_as_inflammatory_CNS_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==

194 K. Mtyniec et al. / Pharmacological Reports 67 (2015) 187-194

[63] Michel TM, Frangou S, Thiemeyer D, Camara S, Jecel |, Nara K, et al. Evidence
for oxidative stress in the frontal cortex in patients with recurrent depressive
disorder - a postmortem study. Psychiatry Res 2007;151:145-50.

[64] Luk E, Carroll M, Baker M, Culotta VC. Manganese activation of superoxide
dismutase 2 in Saccharomyces cerevisiae requires MTM1, a member of
the mitochondrial carrier family. Proc Natl Acad Sci U S A 2003;100:
10353-57.

[65] Calne DB, Chu NS, Huang CC, Lu CS, Olanow W. Manganism and idiopathic
parkinsonism: similarities and differences. Neurology 1994;44:1583-6.

[66] Jain S, Ferrando S]. Manganese neurotoxicity presenting with depression,
psychosis and catatonia. Psychosomatics 2011;52:74-7.

[67] Islam MR, Ahmed MU, Mitu SA, Islam MS, Rahman GK, Qusar MM, et al.
Comparative analysis of serum zinc, copper, manganese, iron, calcium, and
magnesium level and complexity of interelement relations in generalized
anxiety disorder patients. Biol Trace Elem Res 2013;154:21-7.

[68] Erikson KM, Aschner M. Manganese neurotoxicity and glutamate-GABA
interaction. Neurochem Int 2003;43:475-80.

[69] Fitsanakis VA, Au C, Erikson KM, Aschner M. The effects of manganese on
glutamate, dopamine and gamma-aminobutyric acid regulation. Neurochem
Int 2006;48:426-33.

[70] Sanacora G, Treccani G, Popoli M. Towards a glutamate hypothesis of de-
pression: an emerging frontier of neuropsychopharmacology for mood dis-
orders. Neuropharmacology 2012;62:63-77.

[71] Kumar K, Sharma S, Kumar P, Deshmukh R. Therapeutic potential of GABA(B)
receptor ligands in drug addiction, anxiety, depression and other CNS dis-
orders. Pharmacol Biochem Behav 2013;110:174-84.

[72] Gunn BG, Cunningham L, Mitchell SG, Swinny |D, Lambert ||, Belelli D. GABAA
receptor-acting neurosteroids: a role in the development and regulation of
the stress response. Front Neuroendocrinol 2014. http://dx.doi.org/10.1016/
j.yfrne.2014.06.001.

[73] Zoni S, Albini E, Lucchini R. Neuropsychological testing for the assessment of
manganese neurotoxicity: a review and a proposal. Am | Ind Med 2007;50:
812-30.

[74] Roels H, Lauwerys R, Buchet JP, Genet P, Sarhan M], Hanotiau I, et al.
Epidemiological survey among workers exposed to manganese: effects on
lung, central nervous system, and some biological indices. Am | Ind Med
1987;11:307-27.

[75] LucchiniR, Selis L, Folli D, Apostoli P, Mutti A, Vanoni O, et al. Neurobehavioral
effects of manganese in workers from a ferroalloy plant after temporary
cessation of exposure. Scand | Work Environ Health 1995;21:143-9.

[76] Chang Y, Lee J-J, Seo J-H, Song H-J, Kim ]-H, Bae S-J, et al. Altered working
memory process in the manganese-exposed brain. Neuroimage 2010;53:
1279-85.

[77] Zou Y, Qing L, Zeng X, Shen Y, Zhong Y, Liu ], et al. Cognitive function and
plasma BDNF levels among manganese-exposed smelters. Occup Environ
Med 2014;71:189-94.

[78] Karege F, Perret G, Bondolfi G, Schwald M, Bertschy G, Aubry J-M. Decreased
serum brain-derived neurotrophic factor levels in major depressed patients.
Psychiatry Res 2002;109:143-8.

[79] Kim Y, Bowler RM, Abdelouahab N, Harris M, Gocheva V, Roels HA. Motor
function in adults of an Ohio community with environmental manganese
exposure. Neurotoxicology 2011;32:606-14.

[80] Roels HA, Bowler RM, Kim Y, Claus Henn B, Mergler D, Hoet P, et al. Manga-

nese exposure and cognitive deficits: a growing concern for manganese
neurotoxicity. Neurotoxicology 2012;33:872-80.

View publication stats

[81] Lucchini RG, Guazzetti S, Zoni S, Benedetti C, Fedrighi C, Peli M, et al.
Neurofunctional dopaminergic impairment in elderly after lifetime
exposure to manganese. Neurotoxicology 2014. http://dx.doi.org/10.1016/
j.neuro.2014.05.006.

[82] Solis-Vivanco R, Rodriguez-Agudelo Y, Riojas-Rodriguez H, Rios C, Rosas I,
Montes S. Cognitive impairment in an adult Mexican population non-
occupationally exposed to manganese. Environ Toxicol Pharmacol 2009;
28:172-8.

[83] Bowler RM, Mergler D, Sassine MP, Larribe F, Hudnell K. Neuropsychiatric
effects of manganese on mood. Neurotoxicology 1999;20:367-78.

[84] He P, Liu DH, Zhang GQ. Effects of high-level-manganese sewage irrigation on
children’s neurobehavior. Zhonghua Yu Fang Yi Xue Za Zhi 1994;28:216-8.

[85] Delange F. The role of iodine in brain development. Proc Nutr Soc
2000;59:75-9.

[86] Vanderpump MP], Tunbridge WMG. Epidemiology and prevention of clinical
and subclinical hypothyroidism. Thyroid 2002;12:839-47.

[87] Mohacsik P, Zedld A, Bianco AC, Gereben B. Thyroid hormone and the
neuroglia: both source and target. | Thyroid Res 2011;2011:2157-218.

[88] Gulseren S, Gulseren L, Hekimsoy Z, Cetinay P, Ozen C, Tokatlioglu B.
Depression, anxiety, health-related quality of life, and disability in patients
with overt and subclinical thyroid dysfunction. Arch Med Res 2006;37:
133-9.

[89] Guimardes [MN, de Souza Lopes C, Baima |, Sichieri R. Depression symptoms
and hypothyroidism in a population-based study of middle-aged Brazilian
women. | Affect Disord 2009;117:120-3.

[90] Bono G, Fancellu R, Blandini F, Santoro G, Mauri M. Cognitive and affective
status in mild hypothyroidism and interactions with r-thyroxine treatment.
Acta Neurol Scand 2004;110:59-66.

[91] Baldini IM, Vita A, Mauri MC, Amodei V, Carrisi M, Bravin S, et al. Psycho-
pathological and cognitive features in subclinical hypothyroidism. Prog
Neuropsychopharmacol Biol Psychiatry 1997;21:925-35.

[92] Monzani F, Del Guerra P, Caraccio N, Pruneti CA, Pucci E, Luisi M, et al.
Subclinical hypothyroidism: neurobehavioral features and beneficial effect of
L-thyroxine treatment. Clin Invest 1993;71:367-71.

[93] Jorde R, Waterloo K, Storhaug H, Nyrnes A, Sundsfjord ], Jenssen TG. Neuro-
psychological function and symptoms in subjects with subclinical hypothy-
roidism and the effect of thyroxine treatment. | Clin Endocrinol Metab
2006;91:145-53.

[94] Kulikov A, Torrésani |, Jeanningros R. Experimental hypothyroidism increases
immobility in rats in the forced swim paradigm. Neurosci Lett 1997;234:
111-4.

[95] Montero-Pedrazuela A, Venero C, Lavado-Autric R, Ferndndez-Lamo I, Garcia-
Verdugo JM, Bernal ], et al. Modulation of adult hippocampal neurogenesis by
thyroid hormones: implications in depressive-like behavior. Mol Psychiatry
2006;11:361-71.

[96] Ge |-F, Peng Y-Y, Qi C-C, Chen F-H, Zhou |-N. Depression-like behavior in
subclinical hypothyroidism rat induced by hemi-thyroid electrocauteriza-
tion. Endocrine 2014;45:430-8.

[97] Rehder D, Vanadium. Its role for humans. Met lons Life Sci 2013;13:139-69.

[98] Barrio DA, Etcheverry SB. Potential use of vanadium compounds in thera-
peutics. Curr Med Chem 2010;17:3632-42.

[99] Thompson KH. Vanadium and diabetes. Biofactors 1999;10:43-51.

[100] Guo J-Y, Han C-C, Liu Y-M. A contemporary treatment approach to both
diabetes and depression by Cordyceps sinensis, rich in vanadium. Evid Based
Complement Alternat Med 2010;7:387-9.



http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0315
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0315
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0315
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0320
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0320
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0320
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0320
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0325
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0325
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0330
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0330
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0335
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0335
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0335
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0335
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0340
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0340
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0345
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0345
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0345
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0350
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0350
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0350
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0355
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0355
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0355
http://dx.doi.org/10.1016/j.yfrne.2014.06.001
http://dx.doi.org/10.1016/j.yfrne.2014.06.001
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0365
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0365
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0365
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0370
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0370
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0370
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0370
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0375
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0375
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0375
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0380
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0380
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0380
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0385
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0385
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0385
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0390
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0390
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0390
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0395
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0395
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0395
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0400
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0400
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0400
http://dx.doi.org/10.1016/j.neuro.2014.05.006
http://dx.doi.org/10.1016/j.neuro.2014.05.006
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0410
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0410
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0410
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0410
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0415
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0415
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0420
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0420
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0425
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0425
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0430
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0430
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0435
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0435
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0440
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0440
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0440
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0440
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0445
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0445
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0445
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0450
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0450
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0450
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0455
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0455
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0455
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0460
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0460
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0460
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0465
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0465
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0465
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0465
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0470
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0470
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0470
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0475
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0475
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0475
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0475
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0480
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0480
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0480
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0485
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0490
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0490
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0495
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0500
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0500
http://refhub.elsevier.com/S1734-1140(14)00293-X/sbref0500
https://www.researchgate.net/publication/263092727_GABAA_receptor-acting_neurosteroids_A_role_in_the_development_and_regulation_of_the_stress_response?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/263092727_GABAA_receptor-acting_neurosteroids_A_role_in_the_development_and_regulation_of_the_stress_response?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/263092727_GABAA_receptor-acting_neurosteroids_A_role_in_the_development_and_regulation_of_the_stress_response?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/263092727_GABAA_receptor-acting_neurosteroids_A_role_in_the_development_and_regulation_of_the_stress_response?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/250923506_Therapeutic_potential_of_GABAB_receptor_ligands_in_drug_addiction_anxiety_depression_and_other_CNS_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/250923506_Therapeutic_potential_of_GABAB_receptor_ligands_in_drug_addiction_anxiety_depression_and_other_CNS_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/250923506_Therapeutic_potential_of_GABAB_receptor_ligands_in_drug_addiction_anxiety_depression_and_other_CNS_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/241694330_Depression-like_behavior_in_subclinical_hypothyroidism_rat_induced_by_hemi-thyroid_electrocauterization?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/241694330_Depression-like_behavior_in_subclinical_hypothyroidism_rat_induced_by_hemi-thyroid_electrocauterization?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/241694330_Depression-like_behavior_in_subclinical_hypothyroidism_rat_induced_by_hemi-thyroid_electrocauterization?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/237098014_Comparative_Analysis_of_Serum_Zinc_Copper_Manganese_Iron_Calcium_and_Magnesium_Level_and_Complexity_of_Interelement_Relations_in_Generalized_Anxiety_Disorder_Patients?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/237098014_Comparative_Analysis_of_Serum_Zinc_Copper_Manganese_Iron_Calcium_and_Magnesium_Level_and_Complexity_of_Interelement_Relations_in_Generalized_Anxiety_Disorder_Patients?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/237098014_Comparative_Analysis_of_Serum_Zinc_Copper_Manganese_Iron_Calcium_and_Magnesium_Level_and_Complexity_of_Interelement_Relations_in_Generalized_Anxiety_Disorder_Patients?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/237098014_Comparative_Analysis_of_Serum_Zinc_Copper_Manganese_Iron_Calcium_and_Magnesium_Level_and_Complexity_of_Interelement_Relations_in_Generalized_Anxiety_Disorder_Patients?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/224004689_Manganese_exposure_and_cognitive_deficits_A_growing_concern_for_manganese_neurotoxicity?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/224004689_Manganese_exposure_and_cognitive_deficits_A_growing_concern_for_manganese_neurotoxicity?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/224004689_Manganese_exposure_and_cognitive_deficits_A_growing_concern_for_manganese_neurotoxicity?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51604758_Thyroid_Hormone_and_the_Neuroglia_Both_Source_and_Target?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51604758_Thyroid_Hormone_and_the_Neuroglia_Both_Source_and_Target?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51570240_Motor_function_in_adults_of_an_Ohio_community_with_environmental_manganese_exposure?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51570240_Motor_function_in_adults_of_an_Ohio_community_with_environmental_manganese_exposure?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51570240_Motor_function_in_adults_of_an_Ohio_community_with_environmental_manganese_exposure?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51558100_Towards_a_glutamate_hypothesis_of_depression_An_emerging_frontier_of_neuropsychopharmacology_for_mood_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51558100_Towards_a_glutamate_hypothesis_of_depression_An_emerging_frontier_of_neuropsychopharmacology_for_mood_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51558100_Towards_a_glutamate_hypothesis_of_depression_An_emerging_frontier_of_neuropsychopharmacology_for_mood_disorders?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51516325_Cognitive_Impairment_in_an_Adult_Mexican_Population_Non-Occupationally_Exposed_to_Manganese_Environmental_Toxicology_and_Pharmacology_282_172-178?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51516325_Cognitive_Impairment_in_an_Adult_Mexican_Population_Non-Occupationally_Exposed_to_Manganese_Environmental_Toxicology_and_Pharmacology_282_172-178?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51516325_Cognitive_Impairment_in_an_Adult_Mexican_Population_Non-Occupationally_Exposed_to_Manganese_Environmental_Toxicology_and_Pharmacology_282_172-178?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/51516325_Cognitive_Impairment_in_an_Adult_Mexican_Population_Non-Occupationally_Exposed_to_Manganese_Environmental_Toxicology_and_Pharmacology_282_172-178?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/49816419_Manganese_Neurotoxicity_Presenting_with_Depression_Psychosis_and_Catatonia?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/49816419_Manganese_Neurotoxicity_Presenting_with_Depression_Psychosis_and_Catatonia?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/46287297_Potential_Use_of_Vanadium_Compounds_in_Therapeutics?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/46287297_Potential_Use_of_Vanadium_Compounds_in_Therapeutics?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40041850_A_Contemporary_Treatment_Approach_to_Both_Diabetes_and_Depression_by_Cordyceps_sinensis_Rich_in_Vanadium?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40041850_A_Contemporary_Treatment_Approach_to_Both_Diabetes_and_Depression_by_Cordyceps_sinensis_Rich_in_Vanadium?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/40041850_A_Contemporary_Treatment_Approach_to_Both_Diabetes_and_Depression_by_Cordyceps_sinensis_Rich_in_Vanadium?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23938538_Depression_symptoms_and_hypothyroidism_in_a_population-based_study_of_middle-aged_Brazilian_women?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23938538_Depression_symptoms_and_hypothyroidism_in_a_population-based_study_of_middle-aged_Brazilian_women?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/23938538_Depression_symptoms_and_hypothyroidism_in_a_population-based_study_of_middle-aged_Brazilian_women?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/19584217_Epidemiological_survey_among_workers_exposed_to_manganese_Effects_on_lung_central_nervous_system_and_some_biological_indices?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/19584217_Epidemiological_survey_among_workers_exposed_to_manganese_Effects_on_lung_central_nervous_system_and_some_biological_indices?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/19584217_Epidemiological_survey_among_workers_exposed_to_manganese_Effects_on_lung_central_nervous_system_and_some_biological_indices?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/19584217_Epidemiological_survey_among_workers_exposed_to_manganese_Effects_on_lung_central_nervous_system_and_some_biological_indices?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/15581206_Neurobehavioral_effects_of_manganese_in_workers_from_a_ferroalloy_plant_after_temporary_cessation_of_exposure?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/15581206_Neurobehavioral_effects_of_manganese_in_workers_from_a_ferroalloy_plant_after_temporary_cessation_of_exposure?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/15581206_Neurobehavioral_effects_of_manganese_in_workers_from_a_ferroalloy_plant_after_temporary_cessation_of_exposure?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/15356107_Effects_of_high-level-manganese_sewage_irrigation_on_children's_neurobehavior_Abstract_in_English?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/15356107_Effects_of_high-level-manganese_sewage_irrigation_on_children's_neurobehavior_Abstract_in_English?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/15263515_Manganism_and_idiopathic_Parkinsonism_Similarities_and_differences?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/15263515_Manganism_and_idiopathic_Parkinsonism_Similarities_and_differences?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14691325_Subclinical_Hypothyroidism_-_Neurobehavioral_Features_and_Beneficial_Effect_of_L-Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14691325_Subclinical_Hypothyroidism_-_Neurobehavioral_Features_and_Beneficial_Effect_of_L-Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/14691325_Subclinical_Hypothyroidism_-_Neurobehavioral_Features_and_Beneficial_Effect_of_L-Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13864376_Experimental_hypothyroidism_increases_immobility_in_rats_in_the_forced_swim_paradigm?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13864376_Experimental_hypothyroidism_increases_immobility_in_rats_in_the_forced_swim_paradigm?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/13864376_Experimental_hypothyroidism_increases_immobility_in_rats_in_the_forced_swim_paradigm?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12913106_Neuropsychiatric_effects_of_manganese_on_mood?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12913106_Neuropsychiatric_effects_of_manganese_on_mood?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12823692_Vanadium_and_diabetes?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12490274_The_role_of_iodine_in_brain_development?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/12490274_The_role_of_iodine_in_brain_development?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/10764425_Manganese_neurotoxicity_and_glutamate-GABA_interaction?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/10764425_Manganese_neurotoxicity_and_glutamate-GABA_interaction?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/10635771_Manganese_activation_of_superoxide_dismutase_2_in_Saccharomyces_cerevisiae_requires_MTM1_a_member_of_the_mitochondrial_carrier_family?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/10635771_Manganese_activation_of_superoxide_dismutase_2_in_Saccharomyces_cerevisiae_requires_MTM1_a_member_of_the_mitochondrial_carrier_family?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/10635771_Manganese_activation_of_superoxide_dismutase_2_in_Saccharomyces_cerevisiae_requires_MTM1_a_member_of_the_mitochondrial_carrier_family?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/10635771_Manganese_activation_of_superoxide_dismutase_2_in_Saccharomyces_cerevisiae_requires_MTM1_a_member_of_the_mitochondrial_carrier_family?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/8525738_Cognitive_and_affective_status_in_mild_hypothyroidism_and_interaction_with_L-thyroxine_treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/8525738_Cognitive_and_affective_status_in_mild_hypothyroidism_and_interaction_with_L-thyroxine_treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7503160_Neuropsychological_Function_and_Symptoms_in_Subjects_with_Subclinical_Hypothyroidism_and_the_Effect_of_Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7503160_Neuropsychological_Function_and_Symptoms_in_Subjects_with_Subclinical_Hypothyroidism_and_the_Effect_of_Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7503160_Neuropsychological_Function_and_Symptoms_in_Subjects_with_Subclinical_Hypothyroidism_and_the_Effect_of_Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7503160_Neuropsychological_Function_and_Symptoms_in_Subjects_with_Subclinical_Hypothyroidism_and_the_Effect_of_Thyroxine_Treatment?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7455167_Depression_Anxiety_Health-Related_Quality_of_Life_and_Disability_in_Patients_with_Overt_and_Subclinical_Thyroid_Dysfunction?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7455167_Depression_Anxiety_Health-Related_Quality_of_Life_and_Disability_in_Patients_with_Overt_and_Subclinical_Thyroid_Dysfunction?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7455167_Depression_Anxiety_Health-Related_Quality_of_Life_and_Disability_in_Patients_with_Overt_and_Subclinical_Thyroid_Dysfunction?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7455167_Depression_Anxiety_Health-Related_Quality_of_Life_and_Disability_in_Patients_with_Overt_and_Subclinical_Thyroid_Dysfunction?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7326669_Modulation_of_adult_hippocampal_neurogenesis_by_thyroid_hormones_Implications_in_depressive-like_behavior?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7326669_Modulation_of_adult_hippocampal_neurogenesis_by_thyroid_hormones_Implications_in_depressive-like_behavior?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7326669_Modulation_of_adult_hippocampal_neurogenesis_by_thyroid_hormones_Implications_in_depressive-like_behavior?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/7326669_Modulation_of_adult_hippocampal_neurogenesis_by_thyroid_hormones_Implications_in_depressive-like_behavior?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6509573_Evidence_for_oxidative_stress_in_the_frontal_cortex_in_patients_with_recurrent_depressive_disorder_-_A_postmortem_study?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6509573_Evidence_for_oxidative_stress_in_the_frontal_cortex_in_patients_with_recurrent_depressive_disorder_-_A_postmortem_study?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/6509573_Evidence_for_oxidative_stress_in_the_frontal_cortex_in_patients_with_recurrent_depressive_disorder_-_A_postmortem_study?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5927221_Neuropsychological_testing_for_the_assessment_of_manganese_neurotoxicity_A_review_and_a_proposal?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5927221_Neuropsychological_testing_for_the_assessment_of_manganese_neurotoxicity_A_review_and_a_proposal?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/5927221_Neuropsychological_testing_for_the_assessment_of_manganese_neurotoxicity_A_review_and_a_proposal?el=1_x_8&enrichId=rgreq-533fb283e7a031de1deac244a5e1965a-XXX&enrichSource=Y292ZXJQYWdlOzI2OTY5MDEyOTtBUzoyNzkwMDI4MDg4OTc1MzhAMTQ0MzUzMDg2MTIxMw==
https://www.researchgate.net/publication/269690129

	Essential elements in depression and anxiety. Part II
	Introduction
	Copper
	Selenium
	Manganese
	Iodine
	Vanadium
	Conclusions
	Conflict of interest
	Funding
	References


