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SUMMARY

Depression is a disease characterized by both mental and somatic disorders. The 21st
century turned out to be the time when depression became a real health threat not only to
individuals but also to entire societies. There are many theories pointing to the causes of
depression, but these immediate causes are still not definitively clear. Equivalent importance
of neuroanatomical and psycho-social factors is indicated. Among the theories considered so
far, there are biological, hormonal, neurotransmitter-related, describing the malfunctions of
the limbic system and hypothalamus, psychological theories. The studies conducted so far
show that psychosocial factors play an extremely important role in the etiology of depression.
Symptoms of depression are very complex and multifaceted, and may vary in severity. As a
result of studies on the risk factors for depression, a relationship between the deficiency of
individual nutrients and the manifestation of depressive disorders has been shown. The aim of
the study is to present the influence of particular nutrients on the occurrence and course of
depression. A properly balanced diet, both quantitatively and qualitatively, has a positive
effect on reducing the risk of depression, as well as improving the condition of people who
already suffer from it. Among the nutrients of particular importance are vitamin D,
magnesium, folic acid, tryptophan, zinc, omega-3 fatty acids, cobalamin, and some probiotic
microorganisms.

STRESZCZENIE

Depresja jest chorobg, ktorg charakteryzujg zarowno zaburzenia psychiczne, jak i
somatyczne. XXI wiek okazat si¢ by¢ czasem, w ktérym depresja stata si¢ realnym
zagrozeniem dla zdrowia nie tylko poszczegoélnych jednostek, ale takze calych spoteczenstw.
Istnieje wiele teorii wskazujacych na przyczyny wystgpowania depresji, jednak te
bezposrednie podtoza nadal nie sg ostatecznie uznane jako catkowicie klarowne. Wskazuje si¢
na réwnoznaczng istotno$¢ czynnikdéw neuroanatomicznych oraz psychologiczno-
spotecznych. Wsrdd rozpatrywanych dotychczasowo teorii mozna wyrdézni¢ biologiczng,
hormonalng, zwigzang z neuroprzekaznikami, opisujaca wadliwe funkcjonowania uktadu
limbicznego 1 podwzgorza, teorie psychologiczne. Z przeprowadzonych dotychczas badan
wynika, iz niezwykle istotng role w etiologii depresji odgrywaja czynniki psychospoteczne.
Objawy depresji sg bardzo ztozone 1 wieloptaszczyznowe, mogace posiada¢ rézny stopien
nasilenia. W wyniku badan dotyczacych czynnikow ryzyka wystepowania depresji wykazano
zalezno$¢ pomiedzy niedoborem poszczegdlnych sktadnikow pokarmowych a ujawnianiem
si¢ zaburzen depresyjnych. Celem pracy jest przedstawienie wplywu poszczeg6lnych
sktadnikow pokarmowych na wystepowanie i1 przebieg depresji. Wiasciwie zbilansowana
dieta, zar6wno pod katem ilo§ciowym, jak i jako§ciowym, wywiera pozytywny wplyw na
Zmniejszenie ryzyka wystapienia depresji, a takze poprawienie stanu osob, ktore juz na nig
cierpig. Wsrod sktadnikow odzywczych, ktére maja tu szczegdlne znaczenie, znajduja si¢
witamina D, magnez, kwas foliowy, tryptofan, cynk, kwasy ttuszczowe omega-3, kobalamina,
niektdre drobnoustroje probiotyczne.

KEYWORDS: Depression; nutrients; vitamin D; tryptophan; depressive disorder; dietetics

SEOWA KLUCZOWE: Depresja; sktadniki odzywcze; witamina D; tryptofan; zaburzenia
depresyjne; dietetyka
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INTRODUCTION

Depression is a disease characterized by both mental and somatic disorders. It
manifests itself, inter alia, in a long-term depression of mood and life activity, a sense of
helplessness, anxiety and ineffectiveness in action. It leads to significant mental, somatic and
behavioral changes that impair the patient's ability to function properly in everyday life
(1,3,4,5).

According to a 2011 survey by the Central Statistical Office, more than 11% of adult
European Union citizens suffered from depression, while in the case of Poland - 2%. About
450 million people worldwide struggled with this disease in 2015 (7). In Polish society,
women are more likely to suffer from major depression than men. This particularly applies to
Polish women over 50. In turn, both women and men of all ages suffer from minor
depression, i.e. the one with a low severity of symptoms, with the same frequency (8). The
21st century turned out to be the time when depression became a real threat to the health of
not only individuals but also entire societies (1).

There are many theories pointing to the causes of depression, but these immediate causes are
still not definitively clear. Equivalent importance of neuroanatomical and psycho-social
factors is indicated (1). Among the theories considered so far, there can be distinguished
biological, indicating, inter alia, genetic predisposition and neurodegenerative changes in the
brain, as well as the hormonal theory related to hypercortisolemia, thyroxine and testosterone
deficiency in men and estrogen in women (1,9,10). Another theory points to disturbances in
the functioning of neurotransmitters and concerns serotonergic, cholinergic, dopaminergic,
noradrenergic and GABA-ergic neurons (1,11). The theory describing the malfunction of the
limbic system and the hypothalamus distinguishes a number of factors that can lead to these
disorders. There are side effects of certain medications, alcohol and drug abuse, exposure to
stress, changes in the endocrine system, and diseases such as AIDS, influenza, anemia,
malignancies, Addison's disease, asthma, diabetes, enteritis and liver and thyroid disease (1).
Psychological theories include: psychoanalytical, humanistic and cognitive-behavioral theory.
The first one, related to psychoanalysis, concerns the lack of satisfaction of a person's
emotional needs, which go back to the earliest years of his life. The humanistic theory is
based on the Abraham Maslow's needs pyramid, while the cognitive-behavioral theory is
based on dysfunctional beliefs or learned helplessness (1,13).

The research conducted so far shows that psychosocial factors play an extremely important
role in the etiology of depression, including stress or the experience of difficult events related
to the immediate environment. However, it is important that some people are more susceptible
to this disease, which depends, for example, on childhood trauma, genetic predisposition, and
having a neurotic personality (1,2,14).

Symptoms of depression are very complex and multifaceted, and may vary in severity.
Weakened concentration, slowdown in action, anhedonia, difficulties in making decisions -
these are just some of the symptoms that persist for more than 2 weeks and cause the inability
to function properly in everyday life, indicate the development of depression. (1,15,16). As a
result of studies conducted at the Department of Adult Psychiatry, Medical University of
Lodz, significant cognitive and executive dysfunction in patients with depression was
demonstrated (6).

The criteria for the diagnosis of depression according to ICD-10 and DSM-IV are presented in
Table 1.
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Table 1. Criteria for the diagnosis of depression according to ICD-10 and DSM-IV (1, 17).

ICD-10 DSM-IV

Basic symptoms: Occurrence of at least 5 of the following
- depressed mood symptoms for at least 2 weeks. There must
-loss of interests and / or joy be a depressed mood or loss of interest.

-lowering energy or increased fatigue
- depressed mood for most of the day

Additional symptoms: - a significant reduction in the interests or
1. Loss of self-worth enjoyments associated with normal activities
2. Feeling of guilt - significant weight loss or weight gain
3. Suicidal thoughts - insomnia or an excessive need for sleep
4. Disturbance of will, attention - psychomotor agitation or slowness
5. Inhibition, anxiety - tiredness or loss of energy
6. Sleep disturbances - feeling of lower value or guilt
7. Suppression of appetite - disturbance of concentration
- recurring thoughts about death
Mild depressive episode: - suicidal thoughts or attempts

» at least 2 basic and 2 additional symptoms
* The patient may feel discomfort but is | There must be clinically significant

functioning properly discomfort and dysfunction.

Moderate depressive episode: Symptoms can’t be the result of a physical
* At least 2 primary and 4 additional | condition or the effects of a substance (for
symptoms example, drugs or medications).

+ At least 2 weeks and restricts proper

functioning

Severe depressive episode:

* 3 basic symptoms and at least 4 additional
symptoms

* Considerably severe symptoms completely
disrupt functioning

The symptoms of depression divided by Kwame McKenzie into psychopathological and
somatic are shown in Table 2.

Table 2. Psychopathological and somatic symptoms of depression according to McKenzie (1,

12)
Psychopathological symptoms Somatic symptoms
-depressed mood - sleep disturbances - trouble falling asleep
-loss of interests - waking up early or sleeping too long
-anxiety - mental and physical slowdown
-emotional indifference - a decrease or increase in appetite
-depressive thinking - a decrease or increase in weight
-disorders of concentration, attention and | -loss of interest in intercourse
memory -fatigue
-delusions
- suicidal tendencies
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As a result of studies on the risk factors for depression, a relationship between the deficiency
of individual nutrients and the manifestation of depressive disorders has been shown. An
unbalanced, improper diet can aggravate nutritional deficiencies, which in turn contributes to
the aggravation of the symptoms of the disease. Food low in vitamins and microelements and
high in sugars, processed meat, saturated fatty acids, and trans unsaturated fatty acids make
depression more likely. At the same time, a properly balanced diet, both quantitatively and
qualitatively, has a positive effect on reducing the risk of this disease, as well as improving
the condition of people who already suffer from it (18, 19, 20, 21).

OBJECTIVE OF THE WORK
The aim of the study is to present the influence of particular nutrients on the
occurrence and course of depression.

STATE OF THE KNOWLEDGE DESCRIPTION
The influence of particular nutrients on the occurrence and course of depression.

VITAMIN D

The studies conducted so far have proved that vitamin D plays an important role in the
functioning of the building structures of the central nervous system. Additionally, microglial
cells, oligodendrocytes, astrocytes and Schwann cells are able to respond to its active
metabolites. As a result, vitamin D exhibits neuroprotective effects in these areas (24, 25).
Maintaining neurons and their functioning in optimal condition is also possible due to the fact
that nuclear vitamin D receptors are present, among others, in the brain. This allows the
regulation of calcium homeostasis as well as the synthesis of neurotrophins. It has also been
shown that the correct concentration of this vitamin in the body contributes to the
improvement of cognitive functions (24, 25, 26). It has been proven that there is a relationship
between too low vitamin D levels and the frequency and severity of depression (27, 28).
Norwegian scientists conducted a study on 441 overweight or obese patients with depression.
The first group received vitamin D once a week for a year in the amount of 20,000 1U, while
the second group - 40,000 IU. The third group was supplemented with a placebo. It turned out
that in patients from the first two groups there was a reduction in symptoms of depression,
which was not observed in the placebo group (24). A systematic review and meta-analysis of
observational and randomized controlled trials, conducted by Anglin and co-authors,
involving a total of 31,424 people, proved that a reduced level of vitamin D is noticeable in
people who suffer from depression (30). Another study by Shaffer and co-authors, involving
3,191 people with depressive disorders or clinically significant symptoms of depression,
showed that supplementation with vitamin D contributed to the improvement of patients’
health, and statistical significance was demonstrated (31). In the case of breastfed infants, it
turned out that those receiving milk from a mother with vitamin D deficiency were more
likely to suffer from depression in their adulthood, compared to children who received an
adequate amount of vitamin with food (32, 33). It is worth paying attention to the fact that
people suffering from depression often avoid leaving the house, which results in reduced
exposure to sunlight, and therefore insufficient endogenous synthesis of vitamin D. Latitude
also plays an important role, as people living in areas with little sunshine all year round show
a greater risk of depressive disorders compared to those living in areas with better sunshine
(32, 33).
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MAGNESIUM

Magnesium has antidepressant and anxiolytic properties. It takes part in the
neurotransmission pathways associated with depressive symptoms. It affects glutamatergic
transmission, which is assigned a significant role in the etiology and pathogenesis of
depression. It regulates the activity of P-glycoprotein, which allows for the maintenance of the
proper permeability of the blood-brain barrier, e.g. for glucocorticoids and mineralocorticoids.
Disturbances in the functioning of this transport can lead to excessive penetration of
corticosteroids to the brain, which may damage the hippocampus and defective activity of the
pituitary-hypothalamus-adrenal axis (34,35,36). Magnesium also affects the activity of
calcium channels coupled with N-methyl-d-aspartate, and in its deficiency, their tendency to
open is observed, which results in damage to nerve cells (37). Insufficient amount of
magnesium in the body contributes to the occurrence of depressive symptoms, which is
especially noticeable in young adults. One can distinguish here, among others, the feeling of
anxiety, apathy, and disorientation (35, 38). The studies conducted so far have shown a
relationship between the low level of magnesium in the blood serum of patients with
depression and the course of their disease. Patients with chronic unipolar depression had a
reduced concentration of magnesium, but this was not noticed in patients with acute episodes
of depression. Additionally, the correlation between the phase of the disease and the level of
magnesium has been proven. It was manifested in the fact that patients with developed
depression had the level of this element in the blood too low, and when their health improved
- the concentration of magnesium returned to normal (39,40).

FOLIC ACID

Folic acid is involved in regulating the metabolism of methionine and homocysteine.
Too low concentration of folate in the body is associated with excess concentration of
homocysteine. This can result in more severe depressive episodes. It is also important that
folic acid is responsible for the synthesis of S-adenosylmethionine, which is involved in the
metabolism of catecholamines in the brain. The appropriate level of folates determines the
proper neurotransmission, and thus - the optimal functioning of cognitive functions and
emotional stability (18, 41, 42, 43). In the USA, a population study was conducted which
found that people with low serum folate levels were more prone to anxiety and depressive
disorders. Over 40% of people suffering from depression had a deficiency of folic acid in the
body, while the lower this level was, the disease was more severe. Folates turned out to have a
significant impact on the improvement of the condition of patients in whom the form of the
disease was drug-resistant. 800 micrograms is the suggested daily dose that could improve the
patient's condition by increasing the response to antidepressant therapy (18,42,44,45). The
study, conducted among 309 Japanese and 208 Japanese women, aged 21-67, aimed to assess
the effect of too little folic acid consumption on increasing the risk of depression. It turned out
that men who consumed more folate with their diet were characterized by a lower frequency
of depression symptoms (34,42,46).

TRYPTOPHAN

Serotonin deficiency contributes to the occurrence of depression, while tryptophan is
its precursor. Importantly, 95% of serotonin is produced in the gastrointestinal tract, and the
remaining 5% in the nervous system. Providing the exogenous amino acid tryptophan along
with the diet reduces the risk of depressive disorders (47). Tryptophan is degraded by
indolamine 2,3-dioxygenase, transcriptionally induced by one of the pro-inflammatory
interferons. The occurrence of a gene polymorphism related to these substances leads to an
increased breakdown of tryptophan and subsequent serotonin deficiency, which in turn results
in an increased susceptibility to the development of depression (48).
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ZINC

The organ with the highest amount of zinc is the brain. Zinc is responsible, inter alia,
for the modulation of synaptic plasticity, memory and learning processes, and the regulation
of excitations and nerve signal conduction (23, 29). Zinc inhibits the functions of the N-
methyl-D-aspartate receptor, thanks to which it exhibits antidepressant properties. It is
manifested by the antagonistic effect of zinc on metabotropic glutamatergic receptors 1) and
the enhancement of the function of ionotropic receptors (AMPA) and increased synthesis of
brain-derived neurotrophic factor (BDNF) (49,50,51,52,53). In a study carried out on rats, it
turned out that subjecting them to a three-week zinc-free diet led to the disclosure of a number
of depressive symptoms (54). In turn, a study on mice showed that subjecting them to a zinc-
poor diet, covering only 40% of the requirement for this ingredient, resulted in an increase in
depressive behavior (55). Vashum and co-authors conducted a study showing that, regardless
of gender, too low levels of zinc correlated with a greater likelihood of developing depression
(56).

OMEGA-3 FATTY ACIDS

Omega-3 fatty acids, in addition to many beneficial functions, also fulfill
neuroprotective functions, thanks to which they contribute to the reduction of the risk of
depressive disorders (29, 57). The inhabitants of regions with low consumption of marine fish
rich in omega-3 fatty acids have a higher incidence of depression (58.59.60). In people with
depressive disorders, increased production of inflammatory cytokines from arachidonic acid is
observed, and omega-3 fatty acids contribute to the reduction of this production (58, 61). Too
low concentration of these acids in the body is related to the low concentration of 5-
hydroxyindole acetic acid in the brain, which is the main metabolite of serotonin. This
indicates a relationship between omega-3 fatty acids and the proper functioning of the
serotonergic system (58, 62). A study on mice by Kang and Gleason demonstrated the
neurogenesis of the hippocampus when administered with DHA. This is particularly
important due to the fact that people suffering from depression are prone to atrophy of this
brain structure (63).

VITAMIN B12

Vitamin B12 deficiency contributes to the drug-resistant form of depression and is
observed in red blood cells and blood plasma of patients (64, 65, 66). A study by Natasha
Kate and co-authors on two vegetarians with low levels of cobalamin in the blood serum and
lack of response to three different antidepressants showed that supplementing vitamin B12
with folic acid resulted in a reduction of depression symptoms and a response to the use of
antidepressants (67). Cobalamin is involved in the metabolism of homocysteine, the level of
which is elevated in people suffering from depression (22). A 2012-2013 study among 100
vegetarians and 100 omnivores showed that vegetarians had a lower concentration of
cobalamin than people in the group consuming animal products. Additionally, they struggled
with neuropsychiatric and neurological problems, so it can be concluded that vegetarians are
at a higher risk of depression due to vitamin B12 deficiency (68). A systematic review by
Almeida and co-authors indicated that short-term cobalamin supplementation did not affect
the health of people suffering from depression treated with antidepressants, while its long-
term use, i.e. lasting from several weeks to several years, may reduce the risk of recurrence as
well as alleviate disease symptoms (69).
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PROBIOTIC MICROORGANISMS

Emotional lability and the occurrence of anxiety disorders are influenced by both the
quantitative and qualitative composition of the microbiota. Patients suffering from depression
show a disturbance in the proportion between bacteria of the Bacteroides because they have
an excess of bacteria of the Alistipes (70,71). Huang and Wang conducted a meta-analysis,
which showed that the use of probiotics contributed to the alleviation of depressive symptoms
in people under 60 years of age (72). Another study using the probiotic bacteria Lactobacillus
Plantarum 299v (LP299v) proved that microbiota can exert a great influence on modulating
the cognitive functions of the central nervous system. One of the groups was taking drugs
with LP299v, while the other was taking placebo. It turned out that the people taking LP299v
achieved an improvement in cognitive functions, which could be associated with a decrease in
the concentration of kynurenine, a metabolite of tryptophan (73).

CONCLUSIONS

Depression is a polyethiological disease, and one of the reasons for its occurrence is an
unbalanced diet, containing an insufficient amount of nutrients such as vitamin D,
magnesium, folic acid, tryptophan, zinc, omega-3 fatty acids, vitamin B12, and some
probiotic microorganisms. Adequate dietary intake of these nutrients contributes to a reduced
risk of this disease. It also helps to alleviate the symptoms of depression, and even respond to
drugs in the case of drug-resistant form. Due to the fact that depression is a disease affecting a
relatively large number of people around the world, it seems necessary to conduct research
that would allow for drawing conclusions that would enable to explore the possibilities of
improving the condition of patients suffering from this disease.
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