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Summary

The aim of the study is to evaluate the activity of platelet glutamate dehydrogenase (GDH) in late-life depression
compared to the healthy control group and to reveal possible correlations with clinical data. Patients and methods:
42 elderly patients (60-86 years old) with depressive episodes of different nosological categories according to ICD-
10 were examined: a single depressive episode (F32.0, F32.1), a depressive episode in recurrent depressive disorder
(RDD — F33.0, F33.1) and a depressive episode in bipolar affective disorder (BD — F31.3). The activity of GDH and the
severity of depression (using the Hamilton depressive scale, HAMD-17, and the Hamilton scale for assessing anxiety,
HARS) were evaluated twice: before the starting the course of antidepressant therapy (day 0) and on the 28" day of
the treatment course. Results: patients showed a significant decrease in the activity of GDH compared to the control
group (p < 0.0008). Before the treatment, GDH activity was significantly reduced compared to the control in both
RDD and BD (p < 0.002 and p < 0.004), whereas after the treatment, the decreased GDH activity was observed only in
patients with BD (p < 0.002). When compared with the control group, male patients showed a significant decrease in
GDH activity both before and after the treatment course (p <0.017 and p < 0.027), whereas women patients showed the
decrease only before the treatment (p < 0.014). Conclusion: the decreased platelet GDH activity in elderly depressions
may indicate an impairment of glutamate metabolism. Gender differences were revealed in the reversal of GDH activity
level after the therapy: in men, the level of GDH activity did not recover to control values after the treatment course.
An elevation in the level of GDH to control values over a 28-day course of therapy occurred only in patients with RDD,
but not in patients with BD.
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The elderly depression is one of the main
problems of geriatric psychiatry due to its high
prevalence, difficulties in therapy due to specific
factors of aging, and the need for high costs of
society for the management of such patients.
The heterogeneity of depression in old age is
associated not only with differences in early and
late manifesting forms of depressive disorders,
but also with the interference of age-related
changes, cerebral and chronic somatic diseases,
as well as many genetic, metabolic, endocrine and
neurobiological factors.

Although the emergence of new types of
antidepressant medicines increased the therapy
safety for elderly depression, it did not solve the
problems associated with insufficient effectiveness
of therapy, delayed therapeutic response, low quality
of outcomes with increased threat of recurrence.

Contemporary neurobiological studies have shown
that depression is based not only on a decrease
in level of monoamines, but also involves the
dysfunction of glutamatergic system [1]. Dysfunction
of the glutamatergic system contributes to the
pathogenesis of depression, and, therefore, it may
serve as a target of antidepressant treatment. In fact,
the glutamatergic hypothesis of depression serves as
a contemporary concept for the development of fast-
acting antidepressants [2—-4].

Glutamate dehydrogenase (GDH) is one of the key
enzymes metabolizing neurotransmitter glutamate in
the brain. GDH catalyzes the reversible conversion of
glutamate to a-ketoglutarate [5]. Previous studies
[6], including our own [7], have shown the presence
of this enzyme in peripheral blood platelets.
We have also found that changes in the activity
and concentration of GDH detected in platelets
in endogenous psychoses can be associated to a
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Table 1. Clinical data of the examined groups

Patients with depression, Patients with depression,
Wccnepyemble nokasatenu/Research parameters before treatment after treatment
(n=42) (n=36)
Depression severity (HAMD-17 total score) 23 [21; 24] 8 [6; 10]
Anxiety (HARS total score) 23 [19; 25] 71[6;9]
Cognitive functions (MMSE score) 27 [26; 29] Non determined

Note. Data are given as Median and quartiles, M [Q25; Q75].

certain extent with psychopathological indicators
of the patient condition and the effectiveness
of pharmacotherapy [8, 9]. However, platelet GDH
activity has never been previously determined in
depressive states.

The aim of this work is to assess the platelet GDH
activity in elderly depression in comparison with the
control group and to identify its possible correlations
with clinical data.

PATIENTS AND METHODS

The study was carried out in compliance with
modern ethical norms and standards of biomedical
research, approved by the Helsinki Agreement of
the World Medical Association (as amended in
1975/2000) and approved by the Ethics Committee
of the “Mental Health Research Centre” (Protocol No
8 dated 02.26.2019).

The clinical-biochemical study (2019-2021) was
carried out in the Department of Geriatric Psychiatry
and in the Laboratory of Neurochemistry of the MHRC.

The inclusion criterion for the study was the
presence of mild or moderate depressive episode
(DE) in patients over 60 years of age according to the
ICD-10 classification of affective disorders: single DE
(F32.0, F32.1), depressive phase within the frame of
recurrent depressive disorder (RDR, F33.0, F33.1) or
bipolar disorder (BD, F31.3).

Exclusion criteria were the presence of other
mental illnesses, primary dementia of various
etiologies, brain trauma, drug addiction, severe
somatic diseases in the stage of decompensation,
as well as a history of allergic reactions or severe
multiple hypersensitivity to medications.

Clinical, psychometric, biochemical and statistical
research methods were used in the study.

Clinical condition of patients was assessed before
the start of the treatment course (day 0) and on the
28th day of treatment using the Hamilton Depressive
Scale (HAMD-17) and the Hamilton Anxiety Rating

Scale (HARS). The effectiveness of therapy was
determined by the difference in the total scores
by HAMD-17 and HARS before/after the treatment
course. The Mini-Mental State Examination (MMSE)
was used for cognitive performance assessment of
patients.

The study involved 42 patients with DE, aged from
60 to 86 years (33 women and 9 men, the proportion of
men was 21%). Median age and quartiles M [Q25; Q75]
were 66 years old [63; 71 years old]. Nosologically, 3
patients (7%) were diagnosed with a single DE, in 28
patients (67%) — DE in RDR, in 11 patients (26%) —
DE in BD.

The onset age ranged from 17 to 81 years with a
median value of M = 40.5 years [30.0; 55.0 years].
Cases with long course of the disease prevailed
(M = 23 years [7; 40 years]).

As judge by the total score by HAMD-17, the
majority of patients had moderate depression with
M = 23 points [21; 24 points]. 30 patients had
moderate and severe depression, 12 patients had
mild depression (total HAMD-17 score from 16 to 21
points).

In the majority of cases (34; 81%), the duration
of depression before enrollment in the study did not
exceed 6 months with M = 3.0 months [2; 5 months],
however, 8 (19%) patients had prolonged (= 6 months)
depression.

The level of cognitive activity of the patients was
not beyond the age norm and, according to the total
MMSE score before the start of the study, comprised
M = 27 points [26; 29 points]. All examined patients
had poly comorbid somatic burden with concomitant
diseases with M = 4 diseases [3; 5 diseases].

Clinical data of the examined groups is presented
in Table 1.

New generation antidepressants from SSRI and
SNRI groups (selective serotonin reuptake inhibitors’
group, and selective serotonin and norepinephrine
reuptake inhibitors” group, such as venlafaxine,
duloxetine), as well as trazodone, from SARI group
of serotonin reuptake inhibitor/serotonin antagonist,
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Table 2. Platelet glutamate dehydrogenase activity in the control group and in patients with depression before and

after the treatment course

Control group

Patients with depression

Research parameter

after treatment
(n=36)

before treatment
(n = 42)

Activity GDH, U/mg

6.79 [5.76; 7.69]

5.32 [3.71; 6.73]* 5.70 [4.05; 6.83]*

Note. Indices are presented as Median and quartiles, M [Q25; Q75]; * significant changes between the control group and the patient group,

p < 0.001.

were used for active 28-day therapy of patients.
Doses of medicines were standard for this age group.

Blood was sampled to determine the level of GDH
activity in patients twice — before the starting the
course of pharmacotherapy and on the 28th day of
the treatment. Six patients refused the sampling the
second blood test.

The control group consisted of 29 people
without mental pathology (19 women and 10 men,
the proportion of men was 34.5%) aged from 52
to 81 years with M = 58 years [54; 62 years old].
GDH enzymatic activity was determined once in the
control group.

Isolation of platelets, determination of GDH
activity

Blood from the cubital vein of the subjects was
collected in vacutainers with sodium citrate and
processed within no more than 2 hours after blood
sampling. Platelets were isolated from blood samples,
50% of glycerol was added to the suspension and
stored at —-20 °C; platelet extracts were prepared
as described earlier before the determining the GDH
activity [10].

GDHactivitywasdetermined by spectrophotometric
kinetic method using xMark plate spectrophotometer
(Bio-Rad) by the rate of the decrease in NAD H
absorption at 340 nm according to the method
[11], with modifications as described earlier [8].
Protein concentration was determined by the Lowry
method using Bio-Rad DC Protein Assay (USA) and
bovine serum albumin (Sigma-Aldrich, USA) as a
protein standard. After determining the protein
concentration, the GDH specific activity (U/mg) was
calculated.

STATISTICAL ANALYSIS

The hypothesis of GDH activity normal distribution
in the examined groups was tested using the Shapiro-
Wilk test. The Mann-Whitney U-test and calculation
of Spearman rank correlation coefficients (R) were
used to assess the significance of differences,
changes in parameters and relationships between

them. Differences and correlations were considered
significant at p < 0.05.

RESULTS

Both in the control group and in the patient
group, the data on GDH activity were not normally
distributed, that was confirmed by checking for normal
distribution by the Shapiro-Wilk test (p < 0.01);
therefore, nonparametric research methods were
used.

Although there was a between-group difference in
age between controls and patients with depression,
no significant correlation was found between platelet
GDH activity with age in the controls or in patients,
when determining Spearman rank correlation
coefficients (R=0.07, p=0.73 and R=0.08, p = 0.63,
respectively), which made it possible to compare
these groups.

Comparison of GDH activity revealed significant
differences between the control group and patients
before and after the course of therapy (Mann-Whitney
U-test, p < 0.0008 and p < 0.007, respectively)
(Table 2).

When comparing the activity of platelet GDH in
men and women within the control group and within
the group of patients as a whole, there were no
significant differences in GDH activity between the
representatives of different genders (p>0.1). However,
whereas the GDH activity in women was significantly
lower than the control values (p = 0.014) before the
treatment, it became indistinguishable from the
control after the treatment course (p = 0.085). Men
showed a significant decrease in GDH activity both
before and after treatment (p = 0.017 and p = 0.027,
respectively) compared with the control group
(Fig. 1).

GDH activity was analyzed in patients with
different affective disorders (BD, RDR, DE subgroups).

Mann-Whitney U-test showed a significant
decrease in GDH activity in patients with RDR and
BD before their treatment (p < 0.002 and p < 0.004
in comparison with the controls, respectively). As for
GDH activity after the treatment course, decreased
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GDH activity was observed only in patients with BD
(p < 0.002), while the GDH activity in patients with
RDR approached the values in the control group (Fig.
2). Patients with a single DE were excluded from
this analysis and the values of GDH activity for them
are not shown in Fig. 2 due to the small size of the
subgroup.

The subgroups of patients with BD and RDR
diagnoses didn’t differ in terms of the gender ratio:
18% of men in patients with BD, 21% of men in
patients with RDR. Comparison of GDH activity in
men and women within the RDR subgroup, as well as
in BD subgroup did not reveal significant differences.
Comparison of GDH activity in women from the
subgroups of RDR, BD and DE by the Kruskal-Wallis
test showed no significant differences.

Comparison of activity between men with BD, RDR,
DE diagnoses was not carried out due to the small
number of men in all subgroups.

As a result of therapy, patients in general showed
a significant decrease in the total scores by HAMD-17

and HARS (Wilcoxon test, p < 0.01), but no significant
correlations of the GDH activity baseline level with
general clinical assessments of the patient’s condition
both before and after therapy has been revealed.

Despite the accumulated data, the pathogenesis of
depression remains largely unclear. There are articles
in literature describing the relationship between
metabolic changes in glutamate system in the brain
and psychological and behavioral changes — both in
patients with depression and in the laboratory animal
models simulating behavior resembling depression.
So, depressive-like behavior is observed in animals
with knock-outed gene encoding the subunit GluD1-KO
of the 5-type ionotropic glutamate receptor [12]. In
addition, the antidepressant effects of ketamine, an
NMDA-type glutamate receptor antagonist, are widely
known. Alterations in the glutamate uptake rate by
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Fig. 1. Glutamate dehydrogenase (GDH) activity in men and women in the control group (rhombuses), in the group
of patients before the treatment course (squares), after the treatment course (triangles); horizontal black lines —
medians for the groups. On the ordinate axis — the specific activity of GDH (U/mg). * Significant differences between

the control group and the patient group, p < 0.05
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platelets [13] and changes in the concentration of
glutamate in the blood serum were also found in BD
[14]. All these data indicate the participation of the
glutamate system in the pathogenesis of depression.

In our work we have found significantly reduced
activity of platelet GDH in elderly patients with
depression before and after treatment with
antidepressants, when compared with individuals in
the control group. This fact confirms the impairment
of glutamate metabolism in depression. It should be
noted that a decrease in the activity of platelet GDH
was also revealed in schizophrenia when compared
with controls [8], this fact indicates the general
pathogenetic features of these diseases.

The effectiveness of antidepressant treatment
with selected antidepressants in present study

was high in depressive elderly patients. The search
for relationships between the effectiveness of
therapy and GDH activity did not reveal significant
correlations. On the other hand, we have found that
the course of 28-day antidepressant therapy had
a different effect on the activity of platelet GDH
in different subgroups of patients. Thus, before
the treatment course, women and men showed a
decreased activity of GDH in comparison with the
controls. After the treatment, GDH activity became
undistinguished from the control values in women,
while in men there were significant differences
still from the control. That is, gender differences
were revealed in changes in the GDH level under
antidepressant therapy with a longer preservation
of the anomalous GDH activity levels in men. The
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Fig. 2. Glutamate dehydrogenase (GDH) activity in the control group (rhombuses) and in subgroups of patients with
RDD (squares) and BD (triangles); the horizontal black lines are the medians for the groups. On the ordinate axis —
specific activity of GDH (U/mg). **Significant differences between the control group and the patient group, p < 0.01
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obtained results agree with the literature data on
gender dimorphism of both glutamate metabolism
and the course of depression [15, 16].

We have shown that the decreased platelet GDH
activity was observed before the treatment course
in depressed patients with BD and RDR. Due to the
small number of men in the subgroups with BD, RDR,
and DE the statistical between-group comparison was
impossible, therefore, in the future, it is of interest
to study expanded subgroups of patients — both
men and women — with depression with different
nosological units.

After treatment, an increase in GDH activity to
the control range registered only in the subgroup
of patients with RDR, while it remained reduced in
patients with BD. This observation may indicate
different mechanisms of platelet GDH activity control
in different subgroups of patients with depression
and requires further study.

Comorbid somatic diseases are the most
important well-known factors affecting the etiology,
pathogenesis and course of depressions in late
age. Almost all depressive patients included in
our study had a poly comorbid somatic burden of
somatic diseases with number M = 4 diseases [3; 5
diseases]. In this regard one could assume that not
only depressive disorder, but also multiple somatic
pathology likely influences the platelet GDH activity.
Our analysis did not reveal statistically significant
relationships between the platelet GDH activity and
the number of concomitant somatic diseases or the
presence of their decompensation in the current
depression. This is probably due to the small size of
the sample of depressed patients (42 people), as well
as to the difficulties in selecting a comparison group
with comparable somatic burden in the pilot study.
Nevertheless, the possibility of the potential effect
of poly comorbid somatic pathology on the activity
of platelet GDH in elderly depressed patients remains
open and requires further study.

CONCLUSION

The observed fact of a decrease in platelet GDH
activity in elderly depressions confirms the data
available in the literature on the impairment of
glutamate metabolism in depression. Active 4-week
therapy with antidepressants of the SSRI, SARI
and SNRI groups effectively reduced depressive
symptoms, but no relationship between GDH activity
and the effectiveness of patients’ therapy was found.
At the same time, the level of GDH activity did not
increase to the control values in men after a course
of therapy, in contrast to women.

We have found that the GDH activity after the
course of therapy changed and reached the level of
control values in the subgroup of patients with RDR,
while the GDH activity did not reach the control values

in the subgroup of patients with BD. These data may
be a sign of the persisting instability of therapeutic
remission in the depressive phase of BD, requiring
additional therapy, directed at the glutamate system.

REFERENCES

1. Sanacora G, Treccani G, Popoli M. Towards a gluta-
mate hypothesis of depression: an emerging frontier
of neuropsychopharmacology for mood disorders.
Neuropharmacology. 2012;62(1):63-77. https://doi.
org/10.1016/j.neuropharm.2011.07.036

2. Duman RS, Aghajanian GK, Sanacora G, Krys-
tal JH. Synaptic plasticity and depression: new
insights from stress and rapid-acting antidepres-
sants. Nat Med. 2016;22(3):238-249. https://doi.
org/10.1038/nm.4050

3. Witkin JM, Knutson DE, Rodriguez GJ, Shi S.
Rapid-Acting Antidepressants. Curr Pharm Des.
2018;24(22):2556-2563. https://doi.org/10.2174/
1381612824666180730104707

4. Moconos CH, (DenopOBaHOBbm B3rN5[ Ha NaTo-
reHes fenpeccumn: BO3MOXKHO M NOsBIeHUe ObICT-
poaeiicTByoWMUX aHTUAENpeccaHToB? CoBpemMeHHas
mepanusa ncuxuyeckux paccmpodicms. 2020;3:2-10.
https://doi.org/10.21265/PSYPH.2020.79.58.001
Mosolov SN, Fedorova EYu. A Fresh Approach to
the Pathogenesis of Depression: Is the Appear-
ance of Rapid Acting Antidepressants Possible?
Sovremennaya terapiya psikhicheskikh rasstroistv.
2020;3:2-10. (In Russ.). https://doi.org/10.21265/
PSYPH.2020.79.58.001

5. Smith HQ, Li C, Stanley CA, Smith TJ. Glutamate
dehydrogenase, a complex enzyme at a cru-
cial metabolic branch point. Neurochem Res.
2019;44(1):117-132. https://doi.org/10.1007/
s11064-017-2428-0

6. Vasta V, Meacci E, Farnararo M, Bruni P. Gluta-
mine transport and enzymatic activities involved
in glutaminolysis in human platelets. Biochim
Biophys Acta. 1995;1243(1):43-48. https://doi.
0rg/10.1016/0304-4165 (94)00118-h

7. Burbaeva GSh, Boksha IS, Tereshkina EB, Savushki-
na OK, Turishcheva MS, Starodubtseva LI, Brusov 0S,
Morozova MA. Effect of olanzapine treatment on
platelet glutamine synthetase-like protein and glu-
tamate dehydrogenase immunoreactivity in schizo-
phrenia. World J Biol Psychiatry. 2006;7(2):75-81.
https://doi.org/10.1080/15622970510029957

8. [lpoxoposa TA, bokwa WC, CasywkuHa OK, Tepew-
kuHa Eb, BopobbeBa EA, MombiTkud AH, Kanepa B,
Byp6aesa l'lLl. AKTUBHOCTb TPOMOBOLMTAPHOI FNyTa-
MaTAernaporeHasbl y 60bHbIX C 3HAOTE€HHBIMU NCU-
X03aMu. JypHan Hesposo2uu U Ncuxuampuu umeHu
C.C. Kopcakosa. 2016;116(3):44-48. https://doi.
org/10.17116/jnevro20161163144-48
Prokhorova TA, Boksha IS, Savushkina OK, Teresh-
kina EB, Vorobyeva EA, Pomytkin AN, Kaleda VG,

NcuxmaTpuma I9H)'2021'34H-4|

MNCMXONATOAOMrMA, KAMHUNHECKARA 1 DMOAOrMHeckas NCUMXmaATPUA


vaio
Записка
удалить текст на русском

vaio
Выделение

vaio
Выделение
удалить


MIA - ISSN2618-6667 (online) - journalpsychiatry.com « DOl 10.30629/2618-6667-2021-19-4-34-41

Psuychiotry (Moscow) I9d)'2021'34-4|

Psuchopathologu, Clinical oand Biological Psychiatry

10.

11.

12.

Burbaeva GS. Glutamate dehydrogenase activity
in platelets of patients with endogenous psycho-
sis. S.S. Korsakov Journal of Neurology and Psychi-
atry. 2016;116(3):44-48. (In Russ.). https://doi.
org/10.17116/jnevro20161163144-48

Savushkina OK, Tereshkina EB, Prokhorova TA, Bok-
sha IS, Burminskii DS, Vorobyeva EA, Morozova MA,
Burbaeva GS. Platelet glutamate dehydrogenase
activity and efficacy of antipsychotic therapy
in patients with schizophrenia. J Med Biochem.
2020;39(1):54-59. https://doi.org/10.2478/jomb-
2019-0018

TepewkunHa EB, kuna OK, bokwa UC, Mpoxo-
poBa TA, Bopo6beBa EA, Omenbyenko MA, MombiT-
kuH AH, Kanepa BI, byp6aesa TlU. MyTtaTuoHpe-
AYKTa3a v rnyTaTuoH-S-TpaHcdepasa B hOPMEHHbIX
3MIeMEeHTaxX KPOBW MpU WU30(HPEHUN U PacCTpont-
CTBax WM30dpeHnyeckoro cnekTpa. HypHan He-
sponoeuu u ncuxuampuu umenu C.C. Kopcakosa.
2019;119(2):61-65. https://doi.org/10.17116/
jnevro201911902161

Tereshkina EB, Savushkina OK, Boksha IS, Prok-
horova TA, Vorobyeva EA, Omel’chenko MA, Po-
mytkin AN, Kaleda VG, Burbaeva GS. Glutathione
reductase and glutathione-S-transferase in blood
cells in schizophrenia and schizophrenia spectrum
disorders. S.S. Korsakov Journal of Neurology and
Psychiatry. Zhurnal nevrologii i psikhiatrii imeni
S.S. Korsakova. 2019;119(2):61-65. (In Russ.).
https://doi.org/10.17116/jnevro201911902161
Fisher HF. L-Glutamate dehydrogenase from bovine
liver. Methods Enzymol. 1985;113:16-27. https://
doi.org/10.1016/50076-6879 (85)13006-5
Nakamoto C, Kawamura M, Nakatsukasa E, Nat-
sume R, Takao K, Watanabe M, Abe M, Takeuchi

Information about the ay*l=ys
Olga K. Savushkina, Cand

0rg/0000-0002-5996-6606
osavushkinal@yandex.ru

13.

14.

15.

16.

T, Sakimura K. GluD1 knockout mice with a pure
C57BL/6N background show impaired fear memory,
social interaction, and enhanced depressive-like
behavior. PLoS One. 2020;15(2):e0229288. https://
doi.org/10.1371/journal.pone.0229288

do Nascimento CA, Nogueira CW, Borges VC, Ro-
cha JB. Changes in [(3)H]-glutamate uptake into
platelets from patients with bipolar I disorder.
Psychiatry Res. 2006;141(3):343-377. https://doi.
org/10.1016/j.psychres.2005.08.023

Cepérun AA, CmupHosa JIM, Amutpuesa EM, Bacu-
nbeBa CH, Cemke AB, NBaHoBa CA. [nyTamar B CbIBO-
pPOTKe KpoBM GONbHBIX pacCTpONCTBaMU WU3odpe-
HUYeCKOoro crekTpa U 6unonspHeiM acbheKTUBHbIM
paccTpoiictBoM. [lcuxuampus. 2020;18(3):22-31.
https://doi.org/10.30629/2618-6667-2020-18-3-
22-31

Seregin AA, Smirnova LP, Dmitrieva EM, Vasil'eva SN,
Semke AV, Ivanova SA. Glutamate level’s in blood
serum of patients with schisophrenic spectrum
and bipolar affective disorder. Psychiatry (Mos-
cow) (Psikhiatryia). 2020;18(3):22-31. (In Russ.).
https://doi.org/10.30629/2618-6667-2020-18-3-
22-31

Duman RS, Sanacora G, Krystal JH. Altered con-
nectivity in depression: GABA and glutamate
neurotransmitter deficits and reversal by novel
treatments. Neuron. 2019;102(1):75-90. https://
doi.org/10.1016/j.neuron.2019.03.013

Seney ML, Huo Z, Cahill K, French L, Puralews-
ki R, Zhang J, Logan RW, Tseng G, Lewis DA,
Sibille E. Opposite molecular signatures of de-
pression in men and women. Biol Psychiatry.
2018;84(1):18-27. https://doi.org/10.1016/j.
biopsych.2018.01.017

Sci. (Biol.), Mental Health Research Centre, Moscow, Russia, https://orcid.

Elena B. Tereshkina, Cand. of Sci. (Biol.), Mental Health Research Centre, Moscow, Russia, https://orcid.

org/0000-0002-4784-8995
tereshkina.el@yandex.ru

Tatyana A. Prokhorova, Researcher, Mental Health Research Centre, Moscow, Russia, https://orcid.org/0000-

0002-3574-2165
gnidra@mail.ru
Irina S. Boksha, D
0003-1369-8658
boksha_irina@mail.ru
Tatiana P. Safarova, Cand.
0rg/0000-0002-3509-1622
saftatiana@mail.ru

ci. (Biol.), Mental Health Research Centre, Moscow, Russia, https://orcid.org/0000-

ci. (Med.), Mental Health Research Centre, Moscow, Russia, http://orcid.

Olga B. Yakovleva, Cand. of Sci. (Med.), Mental Health Research Centre, Moscow, Russia, https://orcid.

0rg/0000-0002-2653-0427
yakob2003@mail.ru


vaio
Записка
удалить

vaio
Выделение

vaio
Выделение
удалить

vaio
Записка
удалить of

vaio
Выделение
удалить

vaio
Записка
удалить of

vaio
Выделение

vaio
Записка
удалить

vaio
Выделение
удалить


MWA -« ISSN1683-8319 (print) + journalpsychiatry.com « DOI 10.30629/2618-6667-2021-19-4-34-41

Vladimir V. Kornilov, Can@Sci. (Med.), Mental Health Research Centre, Moscow, Russia, https://orcid.
org/0000-0003-3562-8976

kornilov-74@mail.ru

Elena S. Shipilova, Researcher, Mental Health Research Centre, Moscow, Russia, https://orcid.org/0000-0003-
1774-6100

elenium-r@mail.ru; @

Elena A. Vorobyeva, Cand. of Sci. (Biol.), Mental Health Research Centre, Moscow, Russia, https://orcid.
org/0000-0002-5766-0910

vaa-vea-@yandex.ru

Gulnur Sh. Burbaeva, Professor, Dr. of Sci. (Biol.), Mental Health Research Centre, Moscow, Russia. https://
orcid.org/0000-0001-7744-533X

gburb@mail.ru

There is no conflict of interests.

Received 13.04.2021 Revised 19.05.2021 Accepted for publication 14.09.2021

NcuxmaTpuma I9H)'2021'34H-4|

MNCMXONATOAOMrMA, KAMHUNHECKARA 1 DMOAOrMHeckas NCUMXmaATPUA


vaio
Записка
удалить of

vaio
Выделение

vaio
Записка
удалить

vaio
Выделение
удалить




