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Summary

The aim of the study was to investigate chronic inflammation and genetic predisposition processes and their
contribution to the formation of psychopathological dimensions of schizophrenia and schizophrenia spectrum disorders
on the catatonia model. Method: the analysis of PubMed/MEDLINE, RSCI and other sources databases on genetics and
immunology of catatonia in comparison with the results of our own clinical and biological studies of catatonic disorders
as a model of clinical heterogeneity of positive disorders, as well as various mechanisms of their formation. Results:
the results obtained demonstrate the involvement of inflammatory mechanisms and genetic factors, not associated with
the process of inflammation, in the formation of psychopathological disorders in schizophrenia. In accordance with the
developed clinical and biological model of schizophrenia, non-specific pathophysiological inflammatory mechanisms
determine the development of both positive and negative disorders by different, albeit related, molecular mechanisms.
Identification of various psychopathological types of positive disorders (by the example of catatonic disorders) and their
comparison with the activity of inflammation allows differentiating these disorders. Such a comparison makes it possible
to reveal disorders, that are mainly determined by genetic factors, at the stages of the disease, associated with a low level
of inflammation (basic disorders). Positive disorders, mainly determined by inflammatory mechanisms, can probably be
considered as less specific, i.e. “secondary” ones. Conclusion: within the framework of the developed concept a different
ratio of inflammatory mechanisms and genetic ones not assosiated with inflammation, determines the formation of
psychopathological disorders and their clinical heterogeneity at various stages of the disease. These disorders represent
a broad continuum, at one pole of which there are disorders, determined predominantly by inflammatory mechanisms,
and at the other pole by predominantly genetic ones. The activation of inflammation and its attenuation may be one of
the variants of a repeatedly recurring cycle of the disease, in which the ratio of inflammatory and genetic mechanisms
changes.
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INTRODUCTION

Based on the analysis of foreign publications [1-
6], as well as the results of clinical and biological
studies, conducted at the FSBSI “Mental Health
Research Centre” [7-9], the prerequisites for creation
of clinical and biological model of schizophrenia were
developed.

At the first stage of research in this direction,
an attempt was made to establish a connection
between the psychopathological characteristics of
the basic processual dimensions, i.e. positive and
negative disorders, and neurobiological processes
(neurochemical, neuromorphological, immunological,
biochemical, etc.).

The main conclusion of the first stage of
research was the position, that positive and
negative dimensions in the psychopathological
space of schizophrenia act as independent ones,
revealing differentiated functions and their own
developmental trajectories, but at the same
time, they are interconnected psychopathological
formations.

Within the framework of the developed clinical and
biological model, the nonspecific pathophysiological
process of inflammation (neuroinflammation) is
considered as the key one to the formation of these
psychopathological dimensions, however, their
development is determined by various molecular
mechanisms.
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During neuroinflammation and activation of
microglia increased levels of pro-inflammatory
cytokines and neurotoxic molecules are synthesized
in the brain.

The imbalance in neurotransmitter systems,
associated with the formation of positive symptoms,
is determined by pro-inflammatory cytokines, which
shift tryptophan catabolism towards the kynurenine
pathway, while neurotoxic molecules contribute to
the neurodegenerative changes, that underlie the
development of negative symptoms.

The ideas of the differentiated functions of
negative/positive disorders concept, laid down at
the first stage of research, made it possible to create
a new paradigm of the interaction of these basic
dimensional structures, which determined not only
significant progress in the study of the schizophrenia
psychopathology, but also became the basis for the
development of new preventive and therapeutic
approaches, as well as predictive assessment of
disease outcomes. A full details of the first phase
research results is presented in the National Manual
of Psychiatry [10], as well the as in articles [7, 11-13]
and chapters of the monograph [14].

The aim of this study was to investigate
(by catatonia model) the processes of chronic
inflammation and genetic predisposition, involved
in the formation of psychopathological (positive)
dimensions of schizophrenia and schizophrenia
spectrum disorders.

Method: the analysis of PubMed/MEDLINE, RSCI and
other sources databases on genetics and immunology
of catatonia in comparison with the results of our
own clinical and biological studies of catatonic
disorders as a model of clinical heterogeneity of
positive disorders, as well as various mechanisms of
their formation.

INFLAMMATORY MECHANISMS
OF CATATONIC DISORDERS IN

SCHIZOPHRENIA

In accordance with the results of the first stage
of research on the development of the clinical and
biological concept of schizophrenia, inflammation
and activation of microglia are the most important
pathogenetic link in the formation of catatonic
disorders. The involvement of inflammation in
the pathophysiology of catatonic disorders in
schizophreniais evidenced, in particular, by anincrease
in the level of inflammatory markers in the blood of
patients with schizophrenia and catatonic disorders
detected by various authors. Thus, in the work of
F.-C. Zhou et al. [15] it was shown, that the blood

of patients with catatonia contains a significantly
higher level of C-reactive protein (CRP), one of the
highly sensitive markers of systemic inflammation,
compared to schizophrenic patients without catatonia.
The study also demonstrated, that additional clinical
factors that could influence inflammation level,
such as body mass index, stress levels, smoking, and
comorbidities, did not affect the main result of the
study, suggesting that catatonia is associated with
higher levels of systemic inflammation. In an earlier
study by A.O. Akanji et al. [16], who investigated the
association of CRP with clinical phenotypes in Arab
patients with schizophrenia, higher levels of CRP in
patients with catatonia were also found. A clinical
and immunological study of catatonic disorders in
schizophrenia and schizophrenia spectrum disorders,
conducted at the FSBSI “Mental Health Research
Centre”, revealed the clinical and immunological
heterogeneity of these disorders. Detailed results of
these studies were published previously [13]. Thus, it
was shown that the selected typological variants of
catatonic disorders, i.e. stereotyped and parakinetic
catatonia, demonstrated different strength of
correlations with the nonspecific pathophysiological
process of inflammation.

Parakinetic catatonic disorders were characterized
by the lowest level of immune system activation and
cellular immunity exhaustion, which was reflected in
the assessment of the enzymatic activity of leukocyte
elastase, a neutrophil proteolytic enzyme, released
into the extracellular space in neutrophil activation
due to inflammation. On the contrary, manifestations
of stereotyped catatonia were associated with a high
level of the immune system activation and a high
activity of the proteolytic system of inflammation.
The identified clinical and immunological features
served as the basis for suggesting an assumption
about various molecular mechanisms of these types
of catatonic disorders development, associated with
different contribution of nonspecific inflammatory
mechanisms and genetic mechanisms, not associated
with inflammatory processes.

GENETIC MECHANISMS OF CATATONIC
DISORDERS IN SCHIZOPHRENIA

The involvement of genetic factors in the
development of catatonic disorders is supported by
the data of foreign studies in the field of catatonia
genetics.

The first studies of hereditarily burdened
families, which started in the 30s of the last century,
showed that hereditary factors make a significant
contribution to the development of catatonia. The
authors note, that the phenomenon of anticipation,
that is important from a genetic point of view,
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takes place in these families, which means growing
severity in the course of hereditary diseases from one
generation to another [17, 18]. At the beginning of the
21st century, with the development of technologies
for studying the genome, it became possible to reveal
the sites of chromosomes, associated with disease
and transmitted from an affected parent to a child,
who also suffers from this disease. Such a region for
catatonia was found on the long arm of chromosome 15
(15g15), on chromosome 22 (22q13) and chromosome
4 (4q31) [19-21]. Attempts to map individual genes
in these regions have shown that catatonia is
associated with the MLC1 membrane protein gene,
whose functions are still unknown, but it is assumed
that it can perform an integral transmembrane
function, transporting ions and molecules of various
sizes through biological membranes [22], as well as
interleukin 15 receptor antagonist gene (IL-15RA).

A similar mutation of the interleukin gene is also
associated with the behavior of mice phenotypically
close to catatonia in experimental models [21].
Experimental models have also shown that the CNP
2',3" gene of cyclic 3’-nucleotide phosphodiesterase
(CNP 2'-3'-cyclic nucleotide 3’-phosphodiesterase),
is associated with catatonia. Mice heterozygous
according the CNP genotype exhibited axonal
degeneration and mild inflammation mediated by
microglia and associated with symptoms similar to
depression and catatonic disorders [23]. In humans,
the rs2070106 polymorphic locus was found in the CNP
gene, which is associated with a partial loss of protein
function. In this locus, caused by the replacement
of the nucleotide adenine (A) by guanine (G), in the
group of patients with schizophrenia with the AA
genotype, i.e., dominant homozygotes, pronounced
signs of catatonia were detected, compared with
carriers of the genotype, containing the G allele [24].
However, it should be noted that the linkage strength
of the identified mutations with catatonia did not
reach the level of statistical significance.

CNVs (copy number variations) are considered
as genetic variants with a large effect, which are
extended DNA sections, that can differ in duplication
or deletion of certain fragments within their
structure.

It was shown that the frequency of mutations,
in particular, caused by CNVs, in cohorts of patients
with catatonia was quite high. For example, in the
study by J. Breckpot et al. [25] out of 15 patients
with catatonia in combination with psychotic,
affective and autistic disorders, 8 subjects were
found to have rare CNVs containing duplications and
deletions. The cause of catatonia, according to the
authors of the work, was microdeletions in 22q13.3
chromosomal region and, possibly, a mutation in

the 14q11.2 locus, containing the SUPT16H gene,
which encodes chromatin remodeling factors. In
confirmation of these results, we can also cite data
on the detection of various genetic anomalies in the
sample of children with catatonia syndrome, noted in
21.3% of the examined patients. Among them, five
CNVs were identified on chromosomes 2, 8, 13, 16,
and 22. The sites, associated with catatonia included
the 22g13.3 deletion, including the SHANK3 gene,
the 16p13 duplication, the 8p23.3 DLGAP2 terminal
deletion, and the CLN8, 2q22.1 b, and 13q33.1q34
deletions [26]. In recent years, cases of patients
with a mutation represented by a microdeletion in
the SHANK3 gene (the gene encoding SH3 and several
ankyrin 3 repeat domains) have been reported. In
these patients, pronounced manifestations of
catatonia were observed, which allowed the authors
of the publications to speak of a specific phenotype,
caused by the SHANK3 mutation. Unfortunately,
the modern genetic method, that is genome-wide
analysis, which allows assessing heritability by
the total contribution of numerous polymorphic
variants, has not yet yielded any significant results
in relation to catatonia. This may be due to a fairly
wide diagnostic interpretation of catatonic disorders,
their clinical heterogeneity and development under
different nosological diseases, which requires
additional efforts to form relatively homogeneous
clinical samples sufficient in size for genome-wide
studies.

Another explanation may be due to the fact
that, unlike other psychopathological syndromes,
catatonia is determined not only by the influence
of variants of individual genes with a small effect,
but is also associated with significant variations in
copies in the genome (CNVs), the effects of which
are quite large.

Thus, although genetic studies do not allow
identifying specific genes and pathways, that may
be involved in the formation of catatonic disorders
at the molecular level, they undoubtedly confirm the
contribution of genetic factors to their formation.
In addition, the genetic features, identified by
the authors of the studies, such as CNVs, as well as
polymorphisms, not associated with immune function,
indicate the possibility of the catatonic disorders
formation by molecular mechanisms, not associated
with inflammation.

CLINICAL AND BIOLOGICAL PARALLELS
IN THE FORMATION OF CATATONIC

DISORDERS IN SCHIZOPHRENIA

The presented published materials, as well as the
data of our own research, allow us to put forward
the following working hypothesis: the typological
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differentiation of catatonia syndromes is mediated
by various molecular mechanisms i.e. nonspecific
inflammatory pathogenesis and specific genetic
mechanisms, that determine pathways not
associated with inflammation.

In other words, on the basis of the proposed
hypothesis, the following clinical and biological
concept can be formulated: clinical heterogeneity —
differences in the phenotypic manifestations
of catatonic disorders in schizophrenia — are
determined by nonspecific inflammatory and other
processes involved in various ratios, associated
with a specific genetic predisposition (Fig. 1).

The presented scheme (Fig. 1) demonstrates
that the phenotype of catatonic disorders and their
typological heterogeneity depend on the activity
of the inflammatory process. At the same time,
genetically determined disorders will manifest
themselves in the most pronounced form against the
background of fading inflammation (i.e, with the
phenomena of parakinetic catatonia).

It can also be assumed, that a change in the ratio
of inflammatory and genetic mechanisms (expiring
inflammation corresponds the maximum severity of
genetically determined disorders) may represent the
biological basis for the phenomenon of a repeatedly
recurring cycle of the disease, which is often

[eHeTUYeCKMit ypOBEHD
(cneunduyecknit)/
Genetic level (specific)

BocnanutenbHblin ypoBeHb
(Hecneuucuyecknin)/
Inflammatory level (non-specific)

[eHeTUyeCKMit ypoBeHb
(cneunduyecknit)/
Genetic level (specific)

encountered in clinical practice (attack/remission,
attack/slowly-progredient course).

In general, a different ratio of inflammatory
and genetic mechanisms in the genesis of
psychopathological disorders formation determines
their psychopathological and immunological variety
and it is a wide continuum of these disorders. At
one pole of the continuum there are disorders,
determined predominantly by inflammatory
mechanisms, at the other pole — by predominantly
genetic ones.

Comparison of the above immunological
and genetic data with the psychopathological
characteristics of movement disorders (parakinetic
or stereotyped catatonia) presented in the previously
cited studies [10-14] creates a basis for the analysis
of a more general problem, related to the nature
of movement disorders, that appear in the clinical
space of schizophrenia and schizophrenia spectrum
disorders.

If we compare the identified symptom complexes
not from the standpoint of the typological
differentiation of catatonia as a single syndromic
formation, but at the clinical and pathogenetic level,
then it seems possible to distinguish two groups in
the clinical space of schizophrenia, which are polar
not only in their psychopathological structure,

[eHeTn4ecKunit yposeHb
(cneunduyeckuit)/

Genetic level (specific)

Fig. 1. Ratio of different specific genetic and non-specific inflammation mechanisms in catatonic disorders formation

il
[}
0
qy
!
0
y
g
0
\
1)
I
a
'_
7
S
X
I
U
c

MNCMXONATOAOMrMA, KAMHUNHECKARA N DMOAOrMHeckas NCUMXmMaATPUA



MIA - ISSN2618-6667 (online) - journalpsychiatry.com + DOl 10.30629/2618-6667-2022-20-2-6-13

Psychiofry (Moscow) 20(2)'2022'6-13

Psychopathologu, Clinical oand Biological Psuchiatry

but also in various pathological processes of their
development on the molecular level.

Group 1: these are motor dimensions related to
parakinetic catatonia. They represent primary, or basic
catatonic disorders (primary positive dimensions
according to G. de Clérambault [27], determined mainly
by genetically conditioned pathological processes,
not associated with inflammatory mechanisms.

Inaccordance withthe data ofa psychopathological
study, the clinical activity of catatonic dimensional
structures of this group is formed according to the
mechanism of mental automatism [12]. Accordingly,
catatonic symptom complexes act as transformers
that aggravate, or replace positive, affective,
pathocharacterologic and other disorders, completely
determining the clinical picture of the disease.

Group 2: these are affiliated motor dimensions,
which are formed mainly on the basis of non-specific
inflammation processes (stereotyped catatonia).
Catatonic disorders of the second group amplify
(and do not deform, unlike the symptom complexes
of the first group) manifestations of both negative/
cognitive disorders (abulia, passivity, apathy, and
emotional flattening, bradyphrenia) and positive
(affective) disorders, without modifying their
syndromic structure.

The data obtained allow the possibility of
extrapolation of the psychopathological construct,
developed on the model of catatonia, to a wide
range of other positive disorders, such as paranoid,
hypochondriac and other formations, that define the
psychopathological space of schizophrenia. Clinical
and biological study of the problem in this aspect
continues in the department of borderline states and
laboratories of the MHRC.

CONCLUSION

Based on the analysis of the results of our own
clinical and biological studies of catatonic disorders
in schizophrenia and schizophrenia spectrum
disorders, as well as data from foreign studies in
the field of psychogenetics, a new concept of the
clinical and biological model of schizophrenia is
presented, associated with the participation of a
chronic nonspecific inflammatory process and a
specific genetic predisposition in the formation of
psychopathological dimensions.

The creation of a new clinical and biological
concept made it possible to differentiate dimensional
structures, which contributed to the identification of
the “most pathognomonic positive symptom complexes
of schizophrenia” and affiliated dimensions, as well
as to hypothetically determine the neurobiological

nature of the phenomenon of the disease duplicating
cycle.

These new ideas are important for understanding
the fundamental basis of the mental illness
pathogenesis, as well as for solving a number of
practical issues related to the pharmacotherapy
of schizophrenia at various stages of the disease,
developing new approaches to early diagnosis, clinical
and social prognosis.

REFERENCES

1. StraussJS, Carpenter W, Bartko J. Part III. Spec-
ulations on the processes that underlie schizo-
phrenic symptoms and signs. Schizophr Bull.
1974;1(11):61-69.

2. Crow T. The two-syndrome concept: origins and
current status. Schizophr Bull. 1985;11(3):471-
488.

3. Tandon R, DeQuardo JR, Taylor SF, McGrath M, Jib-
son M, Eiser A, Goldman M. Phasic and enduring
negative symptoms in schizophrenia: biological
markers and relationship to outcome. Schizophr
Res. 2000;51:185-201.

4. McCutcheon RA, Krystal JH, Howes OD. Dopa-
mine and glutamate in schizophrenia: biolo-
gy, symptoms and treatment. World Psychiatry.
2020;19(1):15-33. doi: 10.1002/wps.20693

5. Miiller N. Inflammation in schizophrenia:
pathogenetic aspects and therapeutic consid-
erations. Schizophr Bull. 2018;44(5):973-982.
doi: 10.1093/schbul/sby024

6. Plitman E, Iwata Y, Caravaggio F, Nakajima S,
Chung JK, Gerretsen P, Kim J, Takeuchi H, Chakra-
varty MM, Remington G, Graff-Guerrero A. Kynuren-
ic acid in schizophrenia: a systematic review and
meta-analysis. Schizophr Bull. 2017;43(4):764—
777. doi: 10.1093/schbul/sbw221

7. Smulevich AB, Kljushnik TP, Lobanova VM, Vo-
ronova EI. Negative and positive disorders
of schizophrenia (issues of co-dependence,
psychopathology and pathogenesis). S.S. Kor-
sakov Journal of Neurology and Psychiatry/
Zhurnal nevrologii i psihiatrii imeni S.S. Kor-
sakova. 2020;120(6,vyp.2):13-22. (In Russ.).
doi: 10.17116/jnevro202012006213 eLIBRARY
ID: 43179954

8. Kliushnik TP, Zozulya SA, Androsova LV, Sar-
manova ZV, Otman IN, Dupin AM, Panteleeva GP,



MWA -« ISSN1683-8319 (print) + journalpsychiatry.com « DOI 10.30629/2618-6667-2022-20-2-6-13

10.

11.

12.

13.

14.

15.

Oleichik IV, Abramova LI, Stolyarov SA, Shypi-
lova ES, Borisova OA. Immunological monitor-
ing of endogenous attack-like psychoses. Zhur-
nal nevrologii 1 psihiatrii imeni S.S. Korsakova.
2014;114(2):37-42. (In Russ.). eLIBRARY ID:
21203410

Klyushnik TP, Barkhatova AN, Sheshenin VS, An-
drosova LV, Zozulya SA, Otman IN, Pochueva VV.
Specific features of immunological reactions in
elderly and young patients with exacerbation
of schizophrenia. S.S. Korsakov Journal of Neu-
rology and Psychiatry/Zhurnal nevrologii i psihi-
atrii imeni S.S. Korsakova. 2021;121(2):53-59.
(In Russ.). doi: 10.17116/jnevro202112102153
eLIBRARY ID: 44835086

Smulevich AB, Klyushnik TP. Kliniko-biologich-
eskaya model” shizofrenii. V kn.: Nacional'noe
rukovodstvo po psihiatrii. M.: Geotar-media.
2021:228-233. (In Russ.).

Klyushnik TP, Smulevich AB, Zozulya SA, Voron-
ova EI. Neurobiology of Schizophrenia (to the
Construction of Clinical and Biological Model).
Psychiatry (Moscow) (Psikhiatriya). 2021;19(1):6-
15. (In Russ.). doi: 10.30629/2618-6667-2021-
19-1-6-15

Smulevich AB, Klyushnik TP, Borisova PO, Lobano-
va VM, Voronova EI. Catatonia (Actual Problems
of Psychopatology and Clinical Systematics). Psy-
chiatry (Moscow) (Psikhiatriya). 2022;20(1):6-16.
(In Russ.). doi: 10.30629/2618-6667-2022-20-1-
6-16

Klyushnik TP, Smulevich AB, Zozulya SA, Boriso-
va PO, Lobanova VM. Catatonia: an immunological
aspect (on the model of motor symptom complex-
esin the clinic of schizophrenia and schizophrenic
spectrum disorders). Psychiatry (Moscow) (Psikh-
iatriya). 2022;20(1):17-25. doi: 10.30629/2618-
6667-2022-20-1-17-25 (In Russ.).

Klyushnik TP, Smulevich AB. Fundamental'nye
issledovaniya i psihopatologicheskie paralleli.
V kn.: Negativnye rasstrojstva v psihopatolog-
icheskom prostranstve shizofrenii / A.B. Smu-
levich. M.: MEDpress inform. 2021:157-164. (In
Russ.).

Zhou FC, Lee JWY, Zhang QH, Sun ZL, Bo Q,
He XX, Han T, Xiong M, Li C, Wang CY. Higher
Serum C-Reactive Protein Levels in Catatonic
Patients: A Comparison to Non-catatonic Pa-
tients and Healthy Controls. Schizophr Bull.
2020;46(5):1155-1164. doi: 10.1093/schbul/
shaa041

16.

17.

18.

19.

20.

21.

22.

23.

24.

Akanji AO, Ohaeri JU, Al-Shammri S, Fatania HR.
Association of blood levels of C-reactive protein
with clinical phenotypes in Arab schizophren-
ic patients. Psychiatry Res. 2009;169(1):56-61.
doi: 10.1016/j.psychres.2008.06.010

Stober G, Franzek E, Haubitz I, Pfuhlmann B,
Beckmann H. Gender differences and age of
onset in the catatonic subtypes of schizo-
phrenia. Psychopathology. 1998;31(6):307-312.
doi: 10.1159/000029055

Stober G, Franzek E, Lesch KP, Beckmann H. Pe-
riodic catatonia: a schizophrenic subtype with
major gene effect and anticipation. Eur Arch
Psychiatry Clin Neurosci. 1995;245(3):135-141.
doi: 10.1007/BF02193085

Stober G, Saar K, Riischendorf F, Meyer J, Niirn-
berg G, Jatzke S, Franzek E, Reis A, Lesch KP,
Wienker TF, Beckmann H. Splitting schizo-
phrenia: periodic catatonia-susceptibility lo-
cus on chromosome 15q15. Am J Hum Genet.
2000;67(5):1201-1207. doi: 10.1016/S0002-
9297(07)62950-4

Kiiry S, Rubie C, Moisan JP, Stéber G. Mutation
analysis of the zinc transporter gene SLC30A4
reveals no association with periodic catatonia
on chromosome 15q15. J Neural Transm (Vienna).
2003;110(11):1329-1332. doi: 10.1007/s00702-
003-0060-4

Pan Y, Wang Z, Zhang G, Guo J, Zhu X, Zhou J,
Zhang Z, Sun Z, Yang J, Kastin AJ, Pan W, Wu
X, Zhang J, Wang X, Wang C, He Y. Schizophre-
nia Patient Shows a Rare Interleukin 15 Re-
ceptor alpha Variant Disrupting Signal Trans-
duction. Curr Mol Med. 2019;19(8):560-569.
doi: 10.2174/1566524019666190617172054

Selch S, Strobel A, Haderlein J, Meyer J, Ja-
cob CP, Schmitt A, Lesch KP, Reif A. MLC1 poly-
morphisms are specifically associated with pe-
riodic catatonia, a subgroup of chronic schizo-
phrenia. Biol Psychiatry. 2007;61(10):1211-1214.
doi: 10.1016/j.biopsych.2006.08.030

Pease-Raissi SE, Chan JR. Micro(glial)managing
executive function: white matter inflammation
drives catatonia. J Clin Invest. 2017;128:564—
566. doi: 10.1172/J3C198761

Janova H, Arinrad S, Balmuth E, Mitjans M, Her-
tel J, Habes M, Bittner RA, Pan H, Goebbels S,
Begemann M, Gerwig UC, Langner S, Werner HB,
Kittel-Schneider S, Homuth G, Davatzikos C,
Volzke H, West BL, Reif A, Grabe HJ, Boretius S,

u
[
u
U
il
0
L
0
0
!
1)
I
a
=
0
=
X
I
U
C

MNCMXONATOAOMrMA, KAMHUNHECKARA N DMOAOrMHeckas NCUMXmMaATPUA



MIA - ISSN2618-6667 (online) - journalpsychiatry.com + DOl 10.30629/2618-6667-2022-20-2-6-13

Psuychiatry (Moscow) 20 2)'2022'6-13

Psychopathologu, Clinical oand Biological Psuchiatry

25.

Ehrenreich H, Nave KA. Microglia ablation allevi-
ates myelin-associated catatonic signs in mice.
J Clin Invest. 2018;128(2):734-745. doi: 10.1172/
JCI97032

Breckpot J, Vercruyssen M, Weyts E, Vandevoort S,
D'Haenens G, Van Buggenhout G, Leempoels L,
Brischoux-Boucher E, Van Maldergem L, Re-
nieri A, Mencarelli MA, D’Angelo C, Mericq V,
Hoffer MJ, Tauber M, Molinas C, Castiglioni C,
Brison N, Vermeesch JR, Danckaerts M, Sien-
aert P, Devriendt K, Vogels A. Copy number vari-
ation analysis in adults with catatonia confirms

26.

27.

haploinsufficiency of SHANK3 as a predisposing
factor. Eur J Med Genet. 2016;59(9):436-443.
doi: 10.1016/j.ejmg.2016.08.003

Raffin M, Consoli A, Giannitelli M, Philippe A,
Keren B, Bodeau N, Levinson DF, Cohen D, Lau-
rent-Levinson C. Catatonia in Children and Ado-
lescents: A High Rate of Genetic Conditions. JAm
Acad Child Adolesc Psychiatry. 2018;57(7):518-
525.el. doi: 10.1016/j.jaac.2018.03.020

De Clerambault GG. Psihicheskij avtomatizm. M.:
Gorodec. 2018. (In Russ.).



MWA -« ISSN1683-8319 (print) + journalpsychiatry.com « DOI 10.30629/2618-6667-2022-20-2-6-13

~

Information about the authors

Tatyana P. Klyushnik, Professor, Dr. of Sci. (Med.), Head of Neuroimmunology Laboratory, Director, FSBSI
“Mental Health Research Centre”, Moscow, Russia, https://orcid.org/ 0000-0001-5148-3864

klushnik2004@mail.ru

Anatoly B. Smulevich, Professor, Dr. of Sci. (Med.), Academician of Russian Academy of Sciences, Head of
Department, FSBSI “Mental Health Research Centre”; Head of Psychiatry and Psychosomatics Department,
I.M. Sechenov First Moscow State Medical University of the Ministry of Health of the Russian Federation
(Sechenov University), Moscow, Russia, https://orcid.org/0000-0003-2737-3432

absmulevich@list.ru

Vera E. Golimbet, Professor, Dr. of Sci. (Biol.), Head of Clinical Genetics Laboratory, FSBSI “Mental Health
Research Centre”, Moscow, Russia, https://orcid.org/0000-0002-9960-7114

golimbet@mail.ru

Svetlana A. Zozulya, Cand. of Sci. (Biol.), FSBSI “Mental Health Research Centre”, Moscow, Russia, https://
orcid.org/0000-0001-5390-6007

s.ermakova@mail.ru

Evgeniya I. Voronova, Cand. of Sci. (Med.), Associate Professor, I.M. Sechenov First Moscow State Medical
University of the Ministry of Health of the Russian Federation (Sechenov University); FSBSI “Mental Health
Research Centre”, Moscow, Russia, https://orcid.org/0000-0001-6605-4851

voronova_e@mail.ru

There is no conflict of interests.

|

Received 01.12.2021 Revised 26.02.2022 Accepted for publication 01.03.2022

u
[
e
U
U
0
y
0
0
U
1)
I
a
=
0
=
X
I
U
©

MNCMXONATOAOMrMA, KAMHUNHECKARA N DMOAOrMHeckas NCUMXmMaATPUA



