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DEPRESSION, INFLAMMATION AND
NEURODEGENERATION; CAN IMMUNE MARKERS
HELP TO IDENTIFY NEURODEGENERATIVE CHANGES?

Brian E. Leonard

Emeritus Professor of Pharmacology,
National University of Ireland, Galway

The review summarises the evidence that chronic low grade inflamma-
tion triggers a number of metabolic changes that are ultimately responsible
for the physical ill-health (such as type 2 diabetes, heart disease and cancer)
which frequently characterise major depression.

The possible mechanisms involve a dysfunction of glucose metabolism
due to an insensitivity of insulin receptor signalling which results from the
action of superoxide radicals produced by intermediates of the tryptophan-
kynurenine pathway. Additional metabolic changes occur as a result of a
decrease in mitochondrial activity.

Increasing epidemiological and clinical evidence suggests that chronic
depression is often a prelude to dementia in later life. Possible metabolic
mechanisms whereby this occurs involve the neurodegenerative effects of
proinflammatory cytokines, the consequences of oxidative stress and the
action of the neurotoxins formed by the tryptophan-kynurenine pathway. As
proinflammatory cytokines, inflammatory chemokines and neurotoxic com-
ponents of the tryptophan-kynurenine pathway are known, it should be poss-
ible to compose a list of key changes that reflect the onset and the severity
of the neurodegenerative changes.

The review concludes with a summary of the possible neuroprotective
role of psychotropic drugs.
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DRIED BLOOD SPOT ANALYSIS FOR THERAPEUTIC
DRUG MONITORING OF CLOZAPINE

Lisanne M. Geers®, Dan Cohen®, Laura M. Wehkamp®,

Kai van Hateren®, Remco Koster, Olga Yu. Fedorenko®,
Arkadyi V. Semke‘, Nikolay A. Bokhan®, Svetlana A. Ivanova®,
Jos G. W. Kosterink™®, Anton J. M. Loonen’, Daan J. Touw™*

* University of Groningen, University Medical Center Groningen,
Department of Clinical Pharmacy and Pharmacology, The Netherlands
P FACT-team Heerhugowaard, Department of Community Psychiatry,
Mental Health Organization North-Holland North, The Netherlands
“Mental Health Research Institute, Tomsk, Russian Federation
4 University of Groningen, Department of Pharmacotherapy
and Pharmaceutical Care, The Netherlands
¢ University of Groningen, Department of Pharmacokinetics,
Toxicology and Targeting, The Netherlands

Background: Clozapine is an atypical antipsychotic drug that is primarily
used in the treatment of schizophrenic patients who are refractory or intolerant
to other neuroleptic drugs. Clozapine has a clear relationship between plasma
level and antipsychotic efficacy. Due to the high variability in pharmacokinet-
ics of clozapine, therapeutic drug monitoring (TDM) is highly recommended
for clozapine therapy in order to increase the chance of response and to pre-
vent dose dependant toxic adverse events. TDM of clozapine is, however, no
standard policy in many countries often due to a lack of access to the regular
methods and equipment to measure clozapine levels.

Objective: In this study, a novel method for TDM of clozapine using
Dried Blood Spot (DBS) sampling was developed and clinically validated
for daily practice in the Netherlands and the Russian Federation where TDM
of clozapine is currently no common practice.

Method: 15 schizophrenic patients (18—S55 years) receiving treatment
with clozapine were included in this study. Plasma, venous DBS (VDBS)
and finger prick DBS samples were obtained before administration of cloza-
pine and 2, 4, 6 and 8 hours after drug intake. To exam the feasibility of
TDM of clozapine with DBS sampling in foreign countries and analysis in
the Netherlands, the study was repeated in six Russian patients. Dried plas-
ma spots (DPS), VDBS and DBS samples of these patients were obtained
before administration of clozapine and 1, 2, 3, 4, 6, 8 and 12 hours after
drug intake. The samples were transported to the Netherlands by express
mail. The Passing-Bablok regression and Bland-Altman analysis were used
to compare DBS/VDBS clozapine concentrations with the corresponding
plasma/DPS results.
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Results: The results from the DBS validation showed good linearity
over the concentration time curve measured. The accuracy and between- and
within-day precision variation values are validated three times and were
within accepted ranges. Different blood spot volumes and hematocrit values
had no significant influence on the results. DBS samples were stable at room
temperature (20°C) and 5°C for two weeks and 3 days respectively. The
mean ratio of the clozapine concentration in DBS samples to that in plasma
was 0.81 (95 % CI 0.76 to 0.85). In the Russian control study, the mean clo-
zapine concentration ratio in DBS versus DPS was 0.70 (95 % CI 0.64 to
0.75).

Conclusion: DBS analysis is a reliable tool for TDM of clozapine in dai-
ly practice and may extend the opportunities of TDM of clozapine in the
ambulatory setting.

T-CELL DEFECTS LEADING TO EPISODES
OF INFLAMMATION. POSSIBILITIES FOR
BIOMARKERS OF MAJOR DEPRESSION

Hemmo A. Drexhage and Laura Grosse

Department of Immunology, Erasmus MC, Rotterdam, The Netherlands
Radiology Morphological Solutions, Rotterdam, The Netherlands
Department of Psychiatry, University of Muenster, Germany

In a previous study, we found an up-regulated inflammatory monocyte
gene expression profile in major depressive disorder (MDD) patients
aged > 28 years, and a down-regulated inflammatory gene expression profile
in MDD patients aged<28 years. In the same sample of patients, we aimed
to investigate immune dysregulation in the lymphocyte arm of the immune
system, particularly in the context of the described monocyte (de-)activation
states.

Methods: From deep frozen leukocytes, circulating percentages of mo-
nocytes, lymphocytes, B, T, and natural killer (NK) cells, and various func-
tional subsets of T and T helper (Ty) cells (Ty1, Ty2, Tyl7, and natural T
regulatory cells) were measured in N=50 MDD patients and N=58 age- and
gender-matched healthy controls (HC). In addition, serum levels of interleu-
kin (IL)-6, sCD25, IL-7, IL-3, SCF, IGF-BP2, and EGF were evaluated.

Results: MDD patients were in general characterized by an impaired
maturation of T2 cells, T,17 cells, and NK cells and by decreased serum
levels of IL-7 and sCD25. MDD patients aged > 28 years additionally exhi-
bited decreased percentages of CD4'CD25"®FoxP3" T regulatory cells,
next to signs of the above described partial T cell defects. Natural T regula-

7
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tory cells were inversely associated with the pro-inflammatory state of the
monocytes (r=-0,311; p=0,034) that characterized this patient subgroup.

Conclusions: Inflammatory monocyte immune activation and partial
lymphocyte defects are two partly related phenomena that co-occur within
the same MDD patients. Markers that are related to the enumeration of leu-
kocyte subsets and the determination of myeloid and lymphoid growth fac-
tors may be of benefit for typing severe mood disorder patients.

MAJOR MOOD DISORDERS. DISTURBANCES OF
A DYNAMIC EQUILIBRIUM WITHIN THE IMMUNE SYSTEM

Hemmo A. Drexhage

Department of Immunology, Erasmus MC, Rotterdam, The Netherlands
Radiology Morphological Solutions, Rotterdam, The Netherlands

An integrated model 2015 for the immune pathogenesis of major depres-
sive disorder (MDD) and bipolar disorder (BD) is proposed. The model is
based on the observations of a dynamic course of monocyte, T-cell and
myeloid and lymphoid growth factor abnormalities in patients with MDDor
BD as obtained in the MOODINFLAME and PSYCHAID EU projects.

The observations are:

For major depressive disorder (MDD)

1. All stages of major depressive disorder partial T-cell defects are
observed in FACS analysis, i. e. slightly lower numbers of circulating CD3"
and/or CD4" T-cells. These T-cell defects involve in particular CD4",
CD25+FoxP3" T regulatory cells and are most prominent in MDD of over
28 years.

2. Lymphoid and myeloid growth factors are decreased in the serum
of MDD cases.

3. In MDD patients of<28 years there is a reduced expression of im-
mune activation genes in monocytes.

4. In late stage MDD (> 28 years) the expression of inflammatory and
immune activation genes is enhanced in circulating monocytes, particularly
in not medicated patients. This enhanced monocyte gene expression corre-
lates to the T regulatory cell defects occurring at later age (>28 years). A
course of 7 weeks of venlafaxine/imipramine treatment increases the num-
ber of circulating CD4", CD25+FoxP3" T regulatory cells almost two fold in
such MDD patients, but does not have (yet) clear significant effects on the
inflammatory gene expression in monocytes (though expression levels go
down).
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For bipolar disorder (BD).

5. A «early» pre-stages of bipolar disorder (prior to symptoms, i. €. in
adolescent children of a bipolar parent) similar partial T-cell defects as in
MDD are observed in FACS analysis, i. e. slightly lower numbers of circu-
lating CD3" and/or CD4" T-cells. These T-cell defects do again in particular
involve CD4", CD25+FoxP3" T regulatory cells. In bipolar twin studies
these CD4", CD25+FoxP3" T regulatory cell defects were almost entirely
determined by the genetic back ground of the individual.

6. A this stage of adolescent T regulatory T-cell defects, i. e. in early
pre-stage bipolar disorder, the expression of inflammatory genes is en-
hanced in circulating monocytes.

7.  However, in contrast to MDD, lymphoid and myeloid growth fac-
tors are increased in serum of pre-stage bipolar disorder cases.

8. In adult children of a bipolar parent (prior to disease) and in bipolar
disorder patients in euthymic phases defects in T-cells do not determine the
picture anymore and T regulatory cells are virtually normalized as are the
growth and differentiation factors and the monocyte gene expression.

9.  All immune functions actually increase (inflammatory type T hel-
per subsets, Th1l and Th17 cells, inflammatory monocyte gene expression, T
regulatory cells, IL-7, IGF-BP2, sCD25 and SCF) during an active episode
of the disease (mania, depression). Though during active disease there is no
correlation anymore of the inflammatory state with the percentages of T
regulatory cells.

In summary: Major depressive disorder is characterized by mild defects
in the T-cell lineage further de-compensating during aging, i. e. low number
of lymphocytes, CD3" and CD4" T-cells, low levels of immune
growth/differentiation factors, reduced maturation of Thl, Th2 and Thl17
cells and during aging in particular reduction of T regulator cells. The latter
unleashes the monocytes/macrophages to overreact to inflammatory stimuli
and to induce a state of chronic mild inflammation.

Bipolar disorder is characterized by severe defects in the T-cell lineage
partly compensating during aging, i. e. there are reduced numbers of lym-
phocytes, CD3" and CD4" T-cells throughout the lifetime of a bipolar pa-
tient. A stages prior to clinical disease (adolescence) reductions of T regula-
tor cells are prominent, yet low levels of immune growth/differentiation
factors are absent, in fact they are increased. Monocytes/macrophages are in
a state of mild inflammation. After adolescence these abnormalities largely
subside leaving only mild immune abnormalities behind a adulthood. Only
during active stages of the disease (episodes of mania and depression) a high
inflammatory state is reached: inflammatory gene expression in monocyte is
high and increases in Th1, Th17 cells and T regulator cells are found.
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Data illustrating a dynamic course of various immune abnormalities in
major mood disorder will be discussed in the light of:

1. Similar findings of lymphoid and myeloid abnormalities in an well-
known autoimmune animal model, the NOD mouse, with several behaviors
related to anxiety and depressive-like behavior under the influence of TLR4
stimulation,

2. The epidemiological findings in whole population samples of a co-
association of major mood disorders with a diathesis for infections and vari-
ous autoimmune diseases

3. Various immune intervention strategies that should now be ex-
plored to treat or prevent major mood disorders.

CIRCUITS REGULATING PLEASURE AND HAPPINESS
Anton J. M. Loonen
University of Groningen, The Netherlands

According to our model of the regulation of appetitive-searching versus
distress-avoiding behaviours, the motivation to display these essential con-
ducts is regulated by two parallel cortico-striato-thalamo-cortical, re-entry
circuits, including the core and the shell parts of the nucleus accumbens,
respectively. An entire series of basal ganglia, running from the caudate
nucleus, on one side, to the centromedial amygdale, on the other side, con-
trols the intensity of these reward-seeking and misery-fleeing behaviours by
stimulating the activity of the (pre)frontal and limbic cortices. Hyperactive
motivation to display behaviour that potentially results in reward induces
feelings of craving (relief leads to pleasure). Hyperactive motivation to ex-
hibit behaviour related to avoidance of misery results in dysphoria (relief
leads to happiness). These two systems collaborate in a reciprocal fashion.
In clinical depression, a mismatch exists between the activities of these two
circuits: the balance is shifted to the misery-avoiding side.

Modern man is currently living under conditions which are considerably
different from our biotope, even compared to a few centuries ago. In addi-
tion, we are not supposed to live to ages that are normally observed in cur-
rent times. In the Middle Ages, life expectancy after birth was about
25 years, and this increased to 45 years after 1900 AD. Most humans proba-
bly died from infectious diseases. When a person was wounded in an acci-
dent or aggressive attack, the wound was often infected with bacteria, and
serious infections ultimately led to death. Therefore, it is quite clear that, to
survive as an individual and as a species, we required a very good immune
system, capable of conquering the many challenges of life under dangerous
10
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circumstances. The chances of staying alive were probably highest in organ-
isms that could activate this immune system under all conditions that might
foster a wound infection. Therefore, the immune response can be considered
a primary component of a complex stress response. In our opinion, depres-
sion is to prevalent to be considered a disease. This may be due to the fact,
that depression can be thought of as part of a mechanism involved in the
process of adapting to life in a rapidly changing, sometimes hostile world.
Therefore, the pathophysiological mechanisms underlying depression could
be expected to be related to this adaptation process.

11
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KIMHUYECKUE, JUYHOCTHBIE U TEHETUYECKHUE
HPEJUKTOPBI BAPUAHTOB COYETAHHOT'O YIIOTPEBJIE-
HUA ICUXOAKTUBHBIX BEIIIECTB Y ITAIIMEHTOB

C 3ABUCUMOCTBIO OT IICUXOCTUMYJIATOPOB.
HPEJABAPUTEJIBHOE UCCJIIEJOBAHUE

Arubanosa T. B., [lonieBuenkoB K. H., Kuourton A. O.

DOI'BY «PenepabHblii MEAMUIMHCKUH HCCIe10BATEIHCKHI LEHTP
ncuxuarpuu u HapkoJjoruu um. B. I1. Cepéckoro» M3 P®, Mocksa, Poccust

Leabio HACTOSIIETO NPENBAPUTEIHHOIO MCCIEA0BAHUS OBIJIO M3YYUThH
TeHETUYECKHE, JIMYHOCTHBIE M KIIMHUKO-TICUXONATOJIOTHUECKHE TPETUKTO-
PBI BapHaHTOB codyeTaHHOro yrnorpebnenus IIAB y nanueHnToB ¢ 3aBucuMo-
CTBIO OT IICUXOCTUMYJISITOPOB.

OO0BeKTOM HCCIIeIOBAHUS SIBIISTIOTCS MAIMEHTHI C YCTAHOBJIEHHBIM [TH-
arHO30M 3aBHCHUMOCTH OT rcuxoctumynatopoB (MKb-10), nHaxonsmuecs: Ha
JiedeHnH B 4 meHTpax uccinenoBanus: kimHuke HUU napkonoruu — ¢umuan
OI'BY «®MUIITH» uMm. B. I1. Cepoeckoro M3 P®, knuauke MHIIL] Hap-
konoruu, knuHUKe ML «HezaBucumocthy, knmuauke ML «HoBast xu3HBY.

PesynbraTnl. Ha HauanpHOM 3Tane B HMCCleiOBaHME BKIIOYEHO 62 ma-
LIMEHTa, KOTOpble OBUTM pa3zeNneHbl Ha TPYIIbI B 3aBUCUMOCTH OT BapHaH-
TOB codeTaHHOro ynotpeoyieHus [TAB. Bonbiie Bcero okaszamoch OOMBHBIX
C 3aBUCUMOCTBIO OT TCHXOCTUMYIISITOPOB, HE YIOTPEOJSIOIINX JpYyrue
ITAB (1-s rpynma, 25 genoBek — 40 %). KonnuecTBo OOJIBHBIX C 3aBUCUMO-
CTBIO OT NMCHXOCTHMYJIATOPOB M COIYTCTBYIOIIMM YIIOTpEOJIeHHEM KaHHA-
6uHounoB cocraBwio 20 uenoBek (32 %) — 2-1 rpymma; npuyueM Oobiias
gacth (16 uenoBex — 80 %) ynmorpeOiisiiia mpenapaThl KOHOIUTH CHCTEMATH-
yeckd. Bo 2-ro rpymmy (5 genoBek — 8 %) BOIUTH OOJEHBIC ¢ 3aBHCUMOCTEIO
OT TCHXOCTUMYIISITOPOB M COITYTCTBYIOIIMM YIIOTPEOJIEHHEM OITHOHJIOB
(MeranoH, repouH), 4 mamuenta (70 %) ymoTpeOIsU OMUATHI CUCTEMATH-
YecKH. 4-10 TPYNIly COCTaBWIM 5 MmanueHToB (8 %), yrnmoTpeOsiomux mncu-
XOCTUMYIISITOPBI COdeTaHo ¢ ankoroneM. M3 nux 2 nmanuentoB (40 %) ume-
T c(hOPMHUPOBAHHYIO ANKOTOJBHYIO 3aBHCUMOCTb. 5-F0 TPYIITY COCTABHIIN
7 marmenToB (11 %), KoTOpbIe, HAPSTY C CUCTEMATHYCCKUM YIOTpeOICHH-
€M TMICUXOCTUMYJISITOPOB, ynoTpedisi Heckonbko [TAB.

Ha BrOopoM 3Tane y nmaneHToB IpOnU3BOIMICS 3a00p KPOBH JUIsl TE€HETH-
YecKOro aHann3a (T€HOTHIHPOBAHME), YTO MO3BOJUT WU3YYUTH MOIUMOPO-
HbIE BApUAaHTHI T€HOB 10()aMHUHOBOI M CEpOTOHUHOBON HEHPOMEINATOPHBIX
CHCTEM MAlMEHTOB C Pa3IMYHBIMU BApPHAHTaAMH COYETAHHOT'O YIOTpEOIeHHS
[TAB. Ha naHHbIi MOMEHT pe3ynbTaThl 00padaThIBAIOTCS.
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Ha tperbem 3Tame y manueHTOB HCCIIEIOBAIUCH JIMYHOCTHBIE, KIMHHUKO-
TICHXOTIATOJIOTMYECKHE 0COOCHHOCTH (POPMHUPOBAHUS U TEUEHHSI 3aBUCUMOCTH
OT IICUXOCTHMYJISITOPOB. Y CTAHOBJICHO, YTO B IPyNIax OOJLHBIX C 3aBHCUMO-
CTBIO OT MCHXOCTHMYJISITOPOB M COIYTCTBYIOIINM YIIOTPEOJICHHEM JPYTHX
[TAB Gobiie MaleHTOB C pa3MYHbIMU PACCTPONCTBAMH JIMYHOCTH. Bumu-
MO, BBIpQ)KEHHAs IICHXONATH3alysl OOJBHBIX SBISETCS OJHMM M3 OCHOBHBIX
(haKTOpOB, ONPENENSIONINX TTONCK HOBBIX OIIYIIEHHH, U «3acTaBisieT» O0Jb-
HBIX NIpUOETaTh K cOYeTaHHOMY ynoTpeOiieHnto pa3ubix [TAB. ¥V Takux 60mb-
HBIX OBICTpee (OpMHpPYETCsl 3aBUCHMOCTh HE TOJIBKO K IICHXOCTUMYIISITOpaM,
HO ¥ K IpyruM Bujam [TAB, yrorpeGisieMbIM napasuiesbHo.

YnorpebieHrne NCUXOCTUMYIISITOPOB YCHIIMBAET diioprsupytoree aei-
CTBHE OIIMATOB, a TAKXKE MPHUAAET YyBCTBO NPUIIUBA CHJI, SHEPTUH BO BTOPOIi
(baze onuifHON MHTOKCUKAIMU. V3MeHsieTcst ¥ KIMHUYeCKass KapTUHa CHH-
npoMa orMeHbl. CoueTaHHOoe yroTpediieHne ICUXOCTUMYISTOPOB U OIHOHU-
JIOB IIPAKTUUECKHU MOJIHOCTBIO YCTpaHseT anrudeckuii komnoneHT OAC, Ho
OCTArOTCSl JIOCTATOYHO BBIPAYKEHHBIMH COMATOBETCTATHBHBIE MPOSBICHUS
OAC. B niepBbie HECKOIBKO JHEH OONBIIMHCTBO OOJIBHBIX COHJIMBBI, MaJlo-
aKkTHBHBL. B mocnemyromeM, HaoOOpoT, HaOMIOAAIOTCS JMCCOMHHYECKHE
pacctpoiictBa. XapaKTepHbl BBIPDOKCHHBIC a(pQCKTHBHBIC KOJICOAHUS,
y OOJIBHBIX OTMEYAIOTCsl BCIBIIIKH arpeccuy, pa3apaKuTeIbHOCTH, HEMOTH-
BHPOBAHHOH >KECTOKOCTH B TEUEHHE CYTOK, KOTOPBIE CMEHSIOTCS MepHo/ia-
MU HCTOLIEHHS W BbIpakeHHOU crnaboctu. [locie KynupoBaHHs OCHOBHBIX
MIPOSIBJICHUH CHHIPOMa OTMEHBI ICHXOCTUMYJSITOPOB M ONHOMJIOB [UIH-
TEJILHOE BpeMsi COXpaHsoTcs adexTHBHbIE HAPYIIEHHS B BUIE CHIKEHHO-
ro ¢oHa HACTPOEHHUS, SMOLMOHAILHOW HEYCTOHYMBOCTH. YMOTpeOieHue
aJIKOToJIsI M KaHHAOMHOWIOB BMECTE C IICUXOCTUMYJISITOPAMH «TOPMO3HT
W3JMIIHE CTHMYJUpYIOIIee JeHcTBHE MCHXOCTUMYNsATopoB. CenaTnBHOE
JISWCTBHUE aJIKOTOJI W KaHHAOWHOWJIOB HCIOJIB3YETCsl OONBIIMHCTBOM 00-
CJIE/IOBAaHHBIX OOJBHBIX B KOHIIE MHTOKCHKAIMH OT IICHXOCTHMYJISTOPOB
C LIENBIO YAyYIIeHHUs 3achllanus. B cTpyKType cHHIpOMa OTMEHBI OT yIOT-
pebIieHnsT ICUXOCTUMYIISITOPOB U aJIKOTOJISl ITPe00IIaiaeT BBIpaXKEHHBIH ad-
(DeKTUBHBI KOMIIOHEHT MaTOJIOTMYECKOro BieueHHs (nucdopuueckas ne-
TIpeccusi), a TaKKe OTMEYaroTCsl HelpoBereTaTUBHEIE MposiBieHus. [Ipu co-
YETaHHOM YIOTPEOJIEHUH MCUXOCTUMYNISATOPOB U KaHHAOMHOWJIOB Ha Tep-
BOE MECTO BBIXOJAT a(PEeKTUBHBIE U TUCCOMHUYECKUE HAPYILICHUSL.

Ha ueTrBeproM sTare mpoBOIMIOCH KaTaMHECTHYECKOE HaOIIO/IeHHE 3a
OONBPHBIMU B TEYEHHWE T'0/1a 1OCIIe BBIIMCKU W3 cTalroHapa. Ha ocHoBaHmM
JIAHHBIX, ITOJTYYEHHBIX Ha 3TOM JTalle, y)Ke ceiiuac MOJKHO OIEHHUTH (P dek-
TUBHOCTh JIEYEOHBIX W PEaOMIMTAIMOHHBIX MEPONPHATHH y NalMeHTOB
C 3aBUCUMOCTBIO OT NICUXOCTUMYIISITOPOB M pa3HBIMHU BapHaHTaMH COYETaH-
Horo yrnotpebnenus [TAB.
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BonbmmHCcTBO 00CIen0BaHHBIX OOMBHBIX (65 %) MPOIUTH KypC MEIHKO-
COLMAJIbHOW peadmInTaluy 1o mnporpaMMe «12 maroB» ¢ HPOAOJIKHUTENb-
HOoCcThIO OT 1 ;0 12 mecsiueB. bomble Bcero CphIBOB MOCHE BHIMUCKU Ha-
Omroasiocs y manueHToB B 1-it rpynme (8 uenoex — 40 %). Bo 2-ii rpynme
CpBIBOB y O0nbHBIX B ynotpedienun [TAB He Obuto. BepHynucs k cuctema-
THaeckomy yrnotpeodneruto [TAB mocne cpriBoB 20 % Bcex 00CIeI0BaHHBIX
6onbHBIX. CrieyeT OTMETUTh, YTO CPBIBBI ITOCIIE JICYEHHS, a TaKXkKe Toce-
Jytolliee cucTeMatudeckoe yrnorpebdienue [TAB HaOmonanocs HIib y TeX
OOJIbHBIX, KOTOPBIE HE MPOILIH ITPOrpaMMy peadMINTaluy, HaXOIUIUCh Ha
aMOyJIaTOpHOM HaOJIIO/ICHUU WIIM CaMOCTOSITENIbHO NpEepBalId Kypc peadu-
suraimu. [lo-BuanMoMy, 3TO CBSI3aHO C Te€M, 4TO OOJbHBIE, BOBJICUCHHBIE
B peaOMIINTAlMOHHBIN TIPOIECC, HAaXoJiTCsi B Ooiiee CTaOMIBHOM IICHXO-
SMOIMOHAIEHOM COCTOSHMM, M W3MEHEHHE ICUXUYECKOTro CTaTyca B BHJIE
oboctpenus BiedeHus Kk [IAB kynupyeTcst pa3jndHBIMU BapHAHTAMH TICHU-
XOTEpaneBTUIECKOro BO3JEHCTBUSI.

SKCIIPECCUSA I'EHOB AJIb®A- U TAMMA-CUHYKJIEUHOB
B MO3I'E KPBIC: S®®EKT AJIKOI'OJbHOM HHTOKCUKAIIUA
B NIEPUO/ ITIOJIOBOI'O CO3PEBAHUSA

AnoxuH II. K., llaruaxmertos ®@. 111.,
Yassaunosa E. B., Hllamakuna U. 1O.

DI'BHY «®enepanbHblii MEIMIUHCKHI HCC/I€10BATEIbCKHI IEHTP NCUXUATPUU
u HapkoJjoruu um. B. I1. Cepéckoro» Munzapasa Poccun, Mocksa, Poccust

Hapymienne GyHKUMA MPECHHANTUYECKUX HEWPOHABHBIX OCIKOB CH-
HYKJICHHOB CUHTAIOT OJJHUM M3 KITFOUEBBIX (haKTOPOB MAaTOreHe3a psiaa Heli-
ponereHepaTUBHBIX 3a0oneBaHuil. MccrnenoBaHusl, BBIIBUBIINEG MYTAIlUMU
B JIOKyCE T€Ha (-CHHYKJIEHHA YeJIOBEKa, ACCOIMHPOBAHHBIC C Pa3BHTHEM
ankoronusma (Ehlers et al., 2004), u Beicokuii ypoBens MPHK n Genka a-
CHHYKJIEMHA B KpOBU OONBHBIX ankoronu3MoM (Bonsch et al., 2004, 2005)
MOCTY)KUITH CTHUMYIIOM JUTSL KCCIISJIOBAHUS POJIM ATHX OCITKOB B MEXaHH3Max
3aBUCHMOCTH OT TNCHXOAKTHBHBIX BeniecTB. OIHAKO BOMPOC 00 HCIOIB30-
BaHUS CHHYKJICHHOB B KQUeCTBE BO3MOKHBIX OMOMAPKEPOB BBICOKOT'O PHUCKA
pa3BUTHS AIKOrOJHM3Ma JI0 CHX MOp OCTAa&Tcsi OTKpBITHIM. HesicHo, BimsieT
JIM JIKOTOJIb HA DKCIIPECCHIO TeHOB, KOAUPYIOMINX CHHYKICHHBI, a eCIH Ja,
TO SIBISIFOTCS JIX 3TH U3MEHEHHUs HelpoaqanTUBHON peakiuei, 1160, Harpo-
THUB, OJIHUM M3 KJIFOYEBBIX 3BEHBEB MAaTOreHe3a 3aBUCUMOCTH. OTCYTCTBYIOT
TaK)Ke JAHHBIC O KPUTHYECKUX MEPHOJaX B WHIWBUIYaJbHOM Da3BUTHH,
XapaKTePHU3YIOIIMXCS MOBBIIICHHBIM PHCKOM CTOMKUX HAapYIICHHH dKCIpec-
CHH CHHYKJICHHOB B MO3T€.
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Hacrosiimas pabora Obuta mpeanpuHATa JJIsl NPOBEPKH THIIOTE3HI O BO3-
MOXHOW POJIM HApYIIEHUH 3KCIIPECCHU T'€HOB O~ U Y-CHHYKJIEHHOB B JI0(a-
MHHOBOH ME30JMMOMYECKOH CHCTEME MO3Ta B3pOCIBIX KMBOTHBIX, NMEB-
IIMX OITBIT AJIKOTOJIbHOM MHTOKCHUKAIMH B TIEPHOJ] TTOJIOBOT'O CO3PEBAHUSI.

Metoap! ucciaenoBanusi. Pabora BEHINONHSATIACH Ha ayTOpPETHBIX KpbI-
cax-camiiax auHUU Wistar. JKHBOTHBIC OBLUTH CITyJaifHBIM 00pa3oM Iojesie-
HBI Ha 4 SKCIEepUMEHTABHBIE TPYMIIBL: TPYyHNsl | ¥ 2 — moyy4ainu BHYTPH-
OpromHHble HHBbeKMH 20 % pactBopa staHona (3 r/kr, 1 pa3 B CyTkw,
8 unbeknuii), a rpynmsl 3 U 4 — guzHomornueckoro pacreopa ¢ 30-ro gHA
xu3HU (3TB30). /[BuraTenpHyl0 aKTUBHOCTh M YPOBEHB TPEBOXKHOCTH Ol1e-
HUBAJIM Ha 58-I IeHb JKU3HHM, UCITONIB3YS METOJ «TeMHas/CBETIasi Kamepay.
[Motpebnenue sranona onpexaensiu B Tedenue 30 anedd B rpymmax 1 u 3,
HauuHas ¢ 60-ro AHS KU3HH, HCIIONB3YS MOJENb «IBYXOYTHIIOUHBIN TECT)
(cBoOOmHBIN BEIOOP» MexAy 10 % pacTBOpoM 3TaHOda M BOMOW). JKUBOT-
Hble Tpynn 2 U 4 ObUIM AEKaIUTUPOBaHBI Ha 60-H NEeHb >KU3HU. YPOBHH
9KCIIPECCHH O- M Y-CHHYKJEHHa ONPEJENsUId OTHOCHTENBHO IOKa3aTelei
9KCIIPECCHM TeHa [-akTHHA METOJOM IOJMMEpa3HOW LEIMHOW peakIuu
B pexxume peanbHoro Bpemenu (RT-PCR). [dnst cpaBHeHust ypoBHe# dKc-
TIPECCHH TEHOB B OMBITE M KOHTPOJIE MCIONb30BaIl MeTox «2-""“t». Tlomy-
YeHHbIE pe3yJabTaThl 00padaThiBall C TOMOINIBI0 TIAKeTa IPOrpamMm
«Statistica 6» ¢ ucrionb3oBanueM t-kputepuss CThIOIEHTa 1151 HE3aBUCHMBIX
BbIOOPOK M Hemapamerpuieckoro U-recta MaHHa-Y uTHU.

Pesyabratsl. [Toka3zaHo, 4TO paHHSs aJKOroJbHAs WHTOKCHKALMS TPH-
BOJIUT K POCTY MOTpPEONEHHS ANKOroisi B MOJEIH «CBOOOIHBIH BBHIOOP»
Y B3pOCIIBIX )KUBOTHBIX M YBEJIMUEHHIO IBUIATEIHON aKTUBHOCTH M BpeMe-
HU TpeOBIBaHUS B CBETJIOM OTCEKE B TECTE€ «TEMHas/CBETIas Kamepay»
(16,843,5 mun no cpaBHenuto ¢ 4,7+1,4 B rpynmne KOHTPOJIBHBIX KUBOTHBIX,
p<0,05), 9TO CBHICTENBCTBYET O CHIDKEHHOM YPOBHE TPEBOTH WIW/U
CKJIOHHOCTH K TaK Ha3bIBAEMOMY ITOBEJICHUIO PHCKa. AHAJIM3 ypOBHEH HKC-
TIPECCUU O- U Y-CHHYKJIEMHOB B MO3Te KOHTPOJBHBIX JKMBOTHBIX Ha 60-i
JeHb skn3HU (n=10) mokasai, 4To €ciii B CpeIHEM MO3re ITOKa3aTesld JKC-
npeccuy reHoB He oTimyanucs (o 1,07+0,17; y: 1,05+0,15), To B crpuaTyme
ypoBerb MPHK o-cunykienmna Opur Beimie B 5,7 pasza (a: 1,06+0,15;
v: 0,36+0,02), a B rummoramamyce B 2,9 pasa Beme (o 1,02+0,09;
v: 0,184+0,01) cooTBeTCTBYIOIUX TMOKa3aTeeH s yY-CHHYKJIenHa. PaHHSS
AJIKOTOJIbHAsl WHTOKCHKAIMSl IPUBOIMIA K JOCTOBEPHOMY YBEINYEHHIO
YPOBHSI 3KCIIPECCHH O-CHHYKJIEHHA B CTPUATYME OITBITHBIX )KUBOTHBIX (N=8)
0 CPaBHECHUIO ¢ KOHTposbHOU rpymmoi (1,75+0,2 vs 1,02+0,09; p<0,05),
HE BBI3bIBAsI JOCTOBEPHBIX M3MEHEHUH B CPEIHEM MO3Te M THIIOTaIaMycCe.
[Tpn 5TOM YpOBHM DKCIIPECCHH Y-CHHYKJIENHA HE OTIIMYAINCH y ONBITHBIX
KOHTPOJIbHBIX JKUBOTHBIX BO BCEX MCCIIEOBAHHBIX CTPYKTYpax MO3Ta.
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3akuouenne. B pabore mokasaHo, 4To paHHSs aJKOTrOJIbHAs MHTOKCH-
Kalys NMPUBOAUT K YBEIUUEHHIO MTOTPEOJICHUS! AJIKOTOJISl Y B3POCIBIX KH-
BOTHBIX Ha (DOHE BBIPAKEHHOT'O «ITOBEICHUS PUCKa» U K JOCTOBEPHOMY
YBEJIMYEHUIO OSKCIPECCHU T'€Ha, KOAUPYIOMEro HeWpOHaJbHBIA Oeok
O-CHHYKJIEWH, B cTpuatyMe. Tak Kak O-CHHYKJIEUH WIPaeT Ba)KHYIO POJIb
B peryJsinuu 10paMUHOBOM HEWpOTpaHCMHCCHU, OOHApY)KEHHbIE WU3MEHe-
HUSI MOTYT TPE/ICTABIISITH OJMH U3 SITUTCHETHYECKUX MEXaHHU3MOB IIpepac-
TIOJIO’KEHHOCTH K TOTPEOJIEHHIO JIKOT0JIst U POPMHUPOBAHHIO 3aBUCHMOCTH.

o-SYNUCLEIN AND y-SYNUCLEIN MRNA LEVELS
IN THE RAT BRAIN: EFFECT OF ALCOHOL
INTOXICATION DURING ADOLESCENCE

Anokhin P. K., Shagiakhmetov F. Sh.,
Ulyanova E. V., Shamakina I. Yu.

FSBSI «V. P. Serbsky Federal Medical Research Center for Psychiatry and
Narcology» of Ministry of Healthcare of the Russian Federation, Moscow

Presynaptic neuronal proteins synucleins are linked to pathogenesis of a
number of neurodegenerative disorders. The identification of point muta-
tions in SNCA gene encoding for a-synuclein, associated with alcohol de-
pendence (Ehlers et al., 2004) and elevated a-synuclein mRNA and protein
levels in serum of alcoholic patients (Bonsch et al., 2004, 2005) promoted
further investigation of synucleins in mechanisms of drug addiction. How-
ever, the question whether synucleins can be used as potential biomarkers of
high risk for alcohol dependence is still open. It is not clear whether alcohol
is able to affect expression of synucleins encoding genes and if so, whether
this effect is neuroadaptive or contributing to disease propagation and
whether this is typical during the critical periods of development of the
nervous system. In the current study we tested the hypothesis that binge al-
cohol treatment of adolescent rats can affect expression of genes coding for
o- and y-synucleins in the mesolimbic brain.

Methods. Adolescent Wistar rats starting at PND30 were pre-treated
with either ethanol (Groups 1 and 2: 3.0 g/kg, one injection per day, a total
of 8 injections) or saline (control groups 3 and 4). Test for locomotion and
anxiety levels («light/dark box») was done in rats at PND 58. Ethanol con-
sumption was studied in groups 1 and 3 during 30 days using «two-bottles»
test with free choice between 10 % ethanol and water. Midbrain, striatum
and hypothalamus were obtained from 60-d-old rats (groups 2 and 4). Le-
vels of mRNA coding for a-Syn and y-Syn were studied using quantitative
RT-PCR. mRNA levels for each gene were normalized to the expression of
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the B-actin housekeeping gene and relative expression was obtained accord-
ing to the 2-**“t method. The data were analyzed with two-sample t-tests
and non-parametric Mann-Whitney U-test using «Statistica 6».

Results. Voluntary alcohol intake increased in rats previously exposed to
ethanol. Test for the anxiety levels revealed increased locomotor activity
and atypical preference of the light compartment in alcohol-exposed rats
compared to controls (16.843.5 min vs.4.7+1.4; p<0.05). mRNA levels for
a-Syn and y-Syn varied among structures and in the controls (n=10) and
were similar in the midbrain (o: 1.0740.17; y: 1.05+0.15), but 5.7 fold high-
er for a-Syn in striatum (a: 1.06£0.15; y: 0.36+0.02) and 2.9 fold higher in
hypothalamus (o: 1.02+0.09; y: 0.18+0.01). Alcohol exposure during ado-
lescence had differential effects on the regional expression of a-Syn mRNA.
The estimated relative expression a-Syn was significantly higher in the stria-
tum of alcohol-treated rats in comparison with controls (1.75+0.20 vs.
1.02+0.09; p<0.05), however, no significant changes were found in the mid-
brain and hypothalamus. No changes were found in y-Syn mRNA levels in
all structures in alcohol-treated group relative to controls.

Conclusion. Together these findings demonstrate that binge-like ethanol
exposure during adolescence produces long lasting changes in alcohol-
related behavior associated with high «novelty seeking». Since a-synuclein
can function as an activity-dependent regulator of DA neurotransmission,
revealed changes in the levels of mRNA coding for a-synuclein confirm the
conclusion for an important role of these molecules and support an idea that
exposure to alcohol during adolescence may edit gene expression profiles in
the brain. Further studies are necessary in order to confirm a causal associa-
tion between alcohol-induced elevation in a-synuclein mRNA in adoles-
cence and alcohol preference later in life.

AT'OHUCTBI JO®AMHUHOBBIX PELIEIITOPOB
IIPU SCITIEPUMEHTAJIBHOM AJIKOTI'OJIU3ME

Anoxuna U. I1.

HUMU napxonorun pununan @®I'BY «PenepaibHblii MeAMUUHCKUH HCCIe10BA-
TeJbCKHH IeHTP ncuxuaTpun U Hapkoaoruu uMm. B. I1. Cepockoro» Mun3zapasa
Poccun, MockBa, Poccust

HccnenoBanus Joka3aly, YTO OCHOBOH maroreHesa Oone3Hel 3aBHUCH-
MOCTH, B TOM YHCJIE aJIKOT'OJIM3Ma, SIBJsIeTCs HapyuieHue (QyHKIud noda-
MuHOBOH (DA) HelipoMennaTopHO CHCTEMBI B JIMMOWYECKHX CTPYKTYpax
Mo3ra. bputo Takke NOKa3aHO, YTO HACIEACTBEHHAs MPEIPACIONIOKEHHOCTD
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K aJIKOTOJIM3MY CBsi3aHa C BPOXKAEHHBIM Jeduiurom DA Helipomenuaiu
B «CHCTEME IOJKPEIUICHHUsD) MO3Ta.

[IpoBeneHHbIE HCCIENOBaHUSI YCTAHOBWIIM, YTO IIOBBIIICHUE YPOBHS
9KcTIpeccun reHa D,-penientopa B cTpuatyMe M, COOTBETCTBEHHO, KOJIHYE-
ctBa DA-penenTopoB y KpbIC U MBIIIEH C BPOXKIEHHON BBICOKOH aJIKOTOJIb-
HOM MOTHBAaIMed MPUBOINT K CHW)KEHHIO 1oTpebienus stanona (Thanos et
al., 2001, 2004, 2005). MoXHO MPEANONOKHUTh, YTO (papMakoIOrmIecKas
perymsnust DA HelipoMequanyy B MO3Te TakKe MOXKET BIUSTH Ha YPOBEHb
AJIKOTOJIFHOW MOTHBAIMM, KaK BPOXKAECHHOM, Tak M MPU SKCIEPUMEHTAIIb-
HOM ankoronuaMme. nst crumynsinun DA-HelipoMeananyy B TUMOHMYECKUX
CTpYKTypax Mo3ra ObUIM BBIOpaHbI MpPSMBIE AarOHUCTBI  TPYIIIIEI
D,-penenitopoB — OpoMOKpHUNTHH M KabepromuH. MoayasTopaMu cuHTe3a U
BBICBOOOXKIeHNST DA SIBISIIOTCS, TJIaBHBIM 00pa3oM, IPECHHANTHYECKHUE
ayTOPEeLENTOPbI, KOTOpble 001a1aroT Ooee HU3KUM MOPOrOM YyBCTBHUTEIb-
HOCTU K HeWpomenuartopy. JJis Bo3AeWCTBUSA MPEUMYILECTBEHHO Ha ayTo-
PEIenTOphl B pabOTe UCIIONB30BAIMCh MaJbIe 036 DA-aroHUCTOB.

CaM1ipl KpbIC IPUHYAUTENBHO Nony4danu 15 % pacTBop 3TaHONA B Tede-
HHE 7 MecsueB. 3aTeM >KMBOTHBIE NMEPEBOAMIIMCH B YCIOBUSI CBOOOTHOTO
BBIOOpa 15 % pacTBOpa 3TaHona U Bojpl. OJTHA U3 TPYII )KUBOTHBIX B TeUe-
HUe 2 HeJeb noiyvana 1 Mr/Kr OpOMOKpHNTHHA BHYTPHOPIOMIMHHO 2 pa3a
B CYTKU. B KOHTpONBHOH rpymme norpediieHrne 3TaHoIa )KUBOTHBIMHU B 3-10
HEJIeJII0 OCTAaBAJIOCH Ha TpexHeM ypoHeE (5,7+0,9 r/kr). B rpynme xuBort-
HBIX, TOJIYaBIIUX OpPOMOKPHUITHH, OTMEYaloCch 3HAUYNUTEIbHOE CHIKEHUE
J00poBoONBHOTO TMoTpednenus ankorons 1o 1,8+0,3 r/xr (p<0,005). Ompe-
JieJieHue KoHIeHTpauuu DA B cpenHeM MO3Te U THIoTajaMyce KpbIC TOoKa-
3aJI0 3HAYUTEIIbHOE CHI)KEHHE YPOBHS 3TOr0 HefipoMenuaropa Ipu XpOHH-
YEeCKOW aJKOrojbHOM MHTOKCHKanuu (68 % u 67 % COOTBETCTBEHHO) M
TIOJTHOE BOCCTAHOBJIEHHE [0 YPOBHSI HOPMBI Y JKUBOTHBIX, ITOJy4aBIINX
6pomokpuntut (96 % u 97 %). Jdpyroit npsimoii arornct DA-penentopoB —
Ka0eproyivH Takke d3PPEKTHBHO CHIKAN JOOPOBOJIBLHOE MOTPEOICHUE dTa-
Hona >xuBOTHBIMH (7,8+0,4 r/kr B KOHTpONbHOH Tpynmne u 3,2+0,4 r/kr
B OIBITHOM Tpymiie; p<0,05).

Pe3ynpraThl OKCIIEPUMEHTOB CBUJETEIBCTBYIOT, YTO CTUMYISTODEI
DA-penentopoB mogaBisitoT J00pOBONBHOE MOTPEOIeHNE aJIKOrois, a Tak-
K€ BOCCTaHABIMBAIOT DA-HelipoMeauaniio B ME30IMMONYECKUX CTPYKTY-
pax Mo3ra y KMBOTHBIX C JUIMTENBbHOW aJKOTOJIbHOM MHTOKCHKAIMEH H, Ta-
KM 00pa3oM, SIBJSIFOTCSI MTEPCIIEKTUBHBIMY NpenapaTaMy sl JISYeHUs ajl-
KOTOJIU3Ma.
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DOPAMINE RECEPTORS AGONISTS IN EXPERIMENTAL
MODELS OF ALCOHOLISM

Anokhina I. P.

FSBI «V. P. Serbsky Federal Medical Research Center for Psychiatry and
Narcology» of Ministry of Healthcare of the Russian Federation, Moscow

It has been proved that impairment of dopamine (DA) system functions
in mesolimbic brain areas is a basic pathogenetic factor of drug and alcohol
abuse. It was also shown that genetic predisposition to alcoholism is related
to inherited deficiency of DA neuromediation in the «brain reward sys-
temsy». Thanos and co-authors have found that overexpression of the dopa-
mine D2 receptor (DRD2) gene in the nucleus accumbens (NAc) using an
adenoviral vector significantly decreased alcohol intake in rats and mice
with inherited high alcohol motivation (Thanos et al., 2001, 2004, 2005).
We have suggested that pharmacological regulation of DA neuromediation
in the brain can also influence the level of alcohol motivation recorded in
both inherited and experimental alcoholism. Presynaptic DA autoreceptors
are known as modulators of DA synthesis and release with higher sensitivity
to DA in comparison with DA postsynaptic receptors. In the current re-
search we used low doses of selective D2 agonists bromocriptine and caber-
goline primarily affecting DA presynaptic autoreceptors.

Male rats received 15 % ethanol solution for 7 months as the only source
of liquid. Then animals were given free choice between 15 % ethanol solu-
tion and water and divided into two groups with equal ethanol consumption
further received bromocriptin (1mg/kg, i. p.), or water (control group) twice
a day for 3 weeks. Daily ethanol consumption by control rats did not
changed significantly after 3 weeks and finally amounted to 5.7+0.9 g/kg
/day while bromocriptine-treated rats decreased ethanol consumption to
1.8£0.3 g/kg/day (p<0.05). DA levels in the midbrain and hypothalamus
were reduced by chronic alcohol intoxication to 68 and 67 %, respectively,
and completely restored with bromocriptine (96 and 97 %, respectively).
Another series of experiments revealed that selective DA agonist cabergo-
line was also effective and significantly reduced alcohol consumption
(3.2+0.4 g/kg/day vs. 7.8+0.4 g/kg/day in controls, p<0.05. Our data show
that agonists of DA receptors reduce alcohol consumption and restore DA
neuromediation in the mesolimbic brain areas in animals with long-term
alcohol intoxication and thus can be suggested as perspective treatment of
alcohol abuse and dependence.
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HOBBIE CUHTETUYECKUE HAPKOTUKH: TUHAMUKA
YHOTPEBJIEHUA ICUXOAKTUBHBIX BEHIIECTB HA TEPPU-
TOPUU PECITYBJIMKHU BAIIKOPTOCTAH B 2013-2016 I'T..

AxmetoBa J. A.', Acaxyanun A. P.'%, Taneesa E. X.',
Hukonaes W. B.', Sliiosera A. B.!

'TBY3 «Pecnybanxanckuii napkosornyeckuii qucnamncep Ne 1»
Munsapasa Pecny6iauku bBamkoprocran, ¥Yda, Poccust

’Ir'BOY BIIO Bamkupckuii 'MY Munsapasa Poccun, Yda, Poccust

B nocnennaue roapl orMevaeTcs oOMIEMHUPOBAsi TEHASHINS YBEINYEHHS
pocTa MPOU3BOJCTBA, a CIENOBATENBHO, U NMPHEMa HOBBIX CHUHTETHYECKHX
HapKOTMYECKUX CPEACTB. Pe3yiabTaToM 3TOr0 CTaHOBUTCS 3aMETHBIM Ipo-
1iecc rnepexosia yrnorpeOieHns: OJHUX IICUXOAKTHBHBIX BEIIECTB Ha JIpyTHUe.
VYCIOBHO WX MOXKHO pa3JefNuTh Ha TpU Oomblnve rpynmsl: 1) nu3aiH-
am(eraMHHBbl; 2) CHHTETUYECKHE KaTHHOHBI; 3) CHHTETHYECKHE KaHHaOu-
MHUMETHKH (MJIM CHHTETHYECKHE KaHHAOMHOHIBI ).

Uro nmpuMedaTenbHO, U3MEHEHUs NMPOU3OLUIM HE TONBKO B CTPYKTYpe
MIPUMEHSIEMBIX HAPKOTHYECKUX ITperapaToB, 3aMETHBI maTtoMopgo3 oTMe-
4yaeTcs U B KJIIMHUYECKON KapTHHE HAPKOTUUECKOrO OMNbSHEHUS, B CTOPOHY
yTspKeneHus ee. Hampumep, KMHUYECKUE NMPOSBICHUS B pe3yiabTaTe YHoT-
pebiieHnst aMm(peTaMHHOB U KaTHHOHOB JIOCTATOYHO CXOXKH: BO3HHUKAeT MO-
BbIIIEHHAss (U3UUECKasi aKTHBHOCTh, yCHJIEHHWE pabOTOCIOCOOHOCTH, TO-
BBIIIEHHE HACTPOEHUS U MOJIOBOrO BiedeHus. K mociencTBusM JIUTEIbHO-
rO MpHeMa BEIECTB JaHHOW T'PYIIIBI OTHOCATCS OECIOKOMCTBO, YCTalOCTh,
arpecCMBHOCTb, OECCOHHHIIA, CYAOPOTH UENIOCTHBIX MBIIIL], HETIPOU3BOJIb-
HbI€ JIBIDKEHUS TE€Na, Pa3IMYHble COMATOBETETATHUBHBIC MPOSBIECHUSA: IIO-
BBIIIEHHOE NTOTOOTAENICHNE, HAPYIIEHUS CEPICUHON NesTeITbHOCTH, HAUUHAS
0T TaxXUKapauH, apTepUaIbHON TUIEPTEH3UH, THIIEPTEPMUUECKOr0 CUHIPO-
Ma M 3aKaHYMBasi HH(PapKTOM MHUOKap/ia, TaKKe BOSMOXKHO Pa3BUTHE OCTPOI
MOYEUHONW HEAOCTATOYHOCTH, FEMOPPArnd4eckKux M HIIEMUYECKUX HHCYIb-
ToB. Hepenxu ciydan BOSHUKHOBEHHSI OCTPBIX ICUXOTUYECKUX PACCTPOMCTB
B BUJIE 3pUTENIFHBIX M CIYXOBBIX TaJUTIONUHAIHN, C MMOSBICHUEM OpEIOBBIX
NepeXKUBaHUM, CIyTaHHOCTBIO CO3HAaHMs, Ae3opueHTauueil. Ilpu yBemmue-
HUM J03bl HAPKOTHUYECKOTO CPEJICTBA BO3MOXKEH JIETAJIBHBIN MCXOJ MO MpH-
YHHE TOKCHYECKOT0 MOPa)K€HHs BHYTPEHHUX OPTaHOB U PEryIHPYIOLIUX
CTPYKTYp LEHTPaAJIbHOW HEPBHON CHCTEMBI.

Hamu npoBeZieH MOHMTOpPHUHT BBISIBICHUS HAPKOTHYECKHX CPEICTB Ha
tepputopun  PecnyOnuku bamkoprocran (PB) um ompexenensl pailioHsl,
B KOTOPBIX Han0OoJee BEPOATHO MOSIBIICHUE HOBBIX CHHTETHYECKUX CPEJICTB.
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Jlannas uHpOpMaIms HeceT B ceOe IEHHOCTHBIA CMBICH Ui IpO(HIIb-
HBIX YUPEXKICHUH U CTPYKTYP, 3aHUMAIOMINXCS TPOPHUIAKTUKOMN, JIEUCHHUEM,
peaOwnTanuell, a B TaJbHEHIIIEM U pecolluan3alueil morpeourenei Hap-
KOTHYECKHX BellecTB. Vcrmonp30BaHNe XMMUKO-TOKCHKOJIOTHYECKOH J1a00-
paropuy Ui BBISIBICHMS KOJNMYECTBEHHOTO M KadeCTBEHHOTO COCTaBa
ypoBHs1 oTpebisieMbix [TAB maer naumbonee MoJHYIO W TEpPUTOPHAIBHO
TIOAKPEIVICHHYI0 KapTHHY PpaclpOCTPaHEHHOCTH HApKOTHUECKHX CPEJICTB
Y TIPOTHO3UPOBAHUS €€ Pa3BUTHSI.

B pabore ObLT HCITONB30BaH OHOMAaTEpHal, MOAYYeHHBIH oT 15 372 uH-
JIMBHJIOB, TPOXXHBAIOMMX Ha Teppuropun Pecrnybnukm bamikoprocran.
BromatepnanomM mis uccienoBaHusl SABISUIACh MOYA UCIIBITYEMBIX, TaK Kak
BCJIEICTBHE HHM3KOTO COZAEPKaHWS OENKOBBIX KOMITOHEHTOB OHa SIBIISIETCS
Haubosee MPOCTHIM OMOOOBEKTOM JUIS OIpEAETIeHUs HAPKOTHYECKUX Be-
IIECTB.

B namem nccnenoBaHun Kak 000pyJIOBaHNE MBI HCIONB30BAIN Ta30BbIH
xpomarorpag Agilent 7820 ¢ macc-cenekTBHBIM aeTekTopoM Agilent 5975
n XpomaToMacc-CIIeKTpOMETpUUECKass CUCTeMa C TPOWHBIM KBaJpyrojeM
Agilent Technologies 7890-B-Gas Systems.

Pe3ynbTaThl mpoBeEHHOTO HaMM HccienoBaHust B nepuon ¢ 2012 mo
niepBbIi kBapTan 2016 r. mo3BoaWIH CHOPMYTUPOBATE CIETYIONINE OCHOB-
HBIE BBIBOJIBL.

1. B teuenue Tonpko 2012 r. Ha Teppuropun Pecryonuku bamkopro-
CTaH ypOBEHb MoTpeduTeneil onuitHoi rpymmnsl qocturail 50 % ot obmero
KOJIMYEeCTBa OOCII€OBaHHBIX 32 JaHHBIH TOI.

2. Hauunas ¢ 2014 1. mpou30InI0 3aMETHOE CHIYKEHUE YPOBHS 00HApY-
JKEHUsI MPErnaparoB OMUIHOW TPYNITbl B OMOIOrMUECKUX Mpobax odcienye-
MBIX, IPEUMYIIECTBEHHO B CBSI3H C YBEINYECHHEM JIOJIH MOTPEOIIIEMbIX CHH-
TETUYECKUX KaHHAOUMHMETHKOB.

3. B menoM u3ydeHune IMHAMHKU YIIOTPEOJICHHS NMCHXOAKTHBHBIX Be-
mecTB Ha TeppuTopun Pecnyonuku bamxoprocran B 2013-2016 rT. mo3Bo-
JIUJIO TIPOCIIENUTH TEHACHIMIO YBEINYEHHS NPHEMa CHHTETHYECKUX HapKo-
THUYECKHX TPEerapaToB (TaKMX TPYII KaK CHHTETHYECKHe KaHHaOMMUMETH-
KM, KaTHHOHBI, ()eHWJIANKWIAMUHBI) B NPOTUBOBEC IpernaparaM OIUIHOM
TPYNITBI ¥ PACTUTEIBHBIM KaHHAOMHOWAAM. BBISBICHHAS TEHICHINS MOXKET
CBUJIETEECTBOBATh O CMEHE YMOTPeOIsIeMOro BHIa MCHXOAKTUBHBIX Be-
IIIECTB B CpeJie HapKOITOTPEOUTENEH.
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NEW SYNTHETIC DRUGS: THE DYNAMICS OF CONSUMPTION OF
PSYCHOLOGICALLY ACTIVE SUBSTANCES IN THE TERRITORY
OF THE REPUBLIC OF BASHKORTOSTAN FROM 2013 TO 2016

Akhmetova E. A.', Asadullin A. R.'?, Galeeva E. Kh.!,
Nikolaev I. V.!, Yalovega A. V.!

' SBHI «Republican Narcological Dispensary» no. 1 of Ministry
of Healthcare of Republic of Bashkortostan , Ufa

2SEI HPE «Bashkir State Medical University» of Ministry
of Healthcare of Russian Federation, Ufa

There has been a recent worldwide trend of increased production and,
hence, increased consumption of new synthetic drugs. As a result, a discern-
ible process of transition from consuming one type of psychologically active
substances to another is observed. Conventionally, they may be divided into
three large groups: 1) design-amphetamines; 2) synthetic cathinones; 3) syn-
thetic cannabibimetics (or synthetic cannabinoids).

It is noteworthy that changes take place not only in the structure of the
drugs consumed. A considerable pathomorphism is observed in the clinical
pattern of drug intoxication, it is getting more severe. For example, clinical
manifestations resulting from amphetamine and cathinone consumption are
rather similar: increased physical activity, improved physical performance,
better mood and libido. Consequences of prolonged consumption of sub-
stances of this group include anxiety, fatigue, aggression, insomnia, spasms
of the jaw muscles, involuntary movements of the body, as well as various
somatic and vegetative manifestations such as excessive sweating, cardiac
abnormalities, from tachycardia, arterial hypertension, hyperthermic syn-
drome to myocardial infarction. There is also a high risk of acute renal fail-
ure, haemorrhagic and ischemic strokes. There are cases of acute psychotic
disorders in the form of visual and auditory hallucinations, delusional expe-
riences, mental confusion, disorientation. Increasing the dose may potential-
ly lead to a lethal outcome due to intoxication of the internal organs and
regulating structures of the central nervous system.

We have monitored the revelation of narcotic substances on the territory
of the Republic of Bashkortostan and identified the regions that are at the
highest risk of new synthetic substances emergence. This information is of
value for profile institutions engaged in drug abuse prevention, treatment,
rehabilitation and addicts’ further resocialization. Using a chemico-
toxicological lab for revealing the quantitative and qualitative composition
of addiction levels gives the most complete and geographically supported
view of prevalence of narcotic substances as well as an opportunity to prog-
nose the development scenario.
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The research used biomaterial obtained from 15,372 RB residents. We
used the participants’ urine as biomaterial since low content of protein com-
ponents makes it the simplest biological object to identify narcotic sub-
stances. In our research we used a gas chromatograph Agilent 7820 with
mass selective detector Agilent 5975 and mass spectrometry system with
triple quadrupole Agilent Technologies 7890-B-Gas Systems.

In the course of research the following main conclusions were made for
the period from 2013 to the first quarter of 2016.

1. Only during the year 2013 the percent age of opium addicts reached
50 % from the total number of RB patients examined.

2. Starting from the year 2014 the detection levels of opium-type drugs
in the patients’ biological probes have been steadily decreasing giving way
to synthetic cannabibimetics.

3. As a whole, the research period has shown the tendency of increasing
the part of synthetic drugs, especially cannabibimetics, cathinones, and phe-
nylalkylamines in the counterbalance to opium-type drugs and herbal can-
nabinoids, that may suggest change of the drug type consumed by addicts.

TAPAUBHASA JTUCKHUHE3UA: IOTEHIINAJIbBHBIE
MAPKEPHI JIECTPYKTUBHBIX ITPOIIECCOB
Y BOJIbHBIX HIN30®PEHUENA

Boiiko A. C.

HUMH ncuxuueckoro 310poBbs, Tomck, Poccus

OCHOBHO/ TPYIIIOH CPECTB, MPUMEHSIEMBIX JUIS JICUeHHsI T30 peHun,
SIBIISTFOTCSI HEHPOJICNITHKH, KOTOPhIC HAPSIY C OCHOBHBIM aHTUIICHXOTHYE-
CKUM JISHCTBHEM O00JalaloT MIMPOKHM CIIEKTPOM TOOOYHBIX 3(deKToB,
Cpe/u KOTOPBIX MOKHO BBIJIETIUTH SKCTPAIMPAMUIHBIE PACCTPONCTBA, B TOM
guciae TapauBHyro jguckuuesuto (TH). IlatoreHes nexapCTBEHHO-
WHIYIIMPOBAHHBIX JIBUTATEIBHBIX PACCTPOMCTB JIO HACTOSIIETO BPEMEHU
H3y4eH HEJOCTaTOUHO.

Leanio paboTsl sBIsiETCS HCCIENOBAaHUE IOTEHIMAIBHBIX MapKepoB
TapIUBHON TUCKWHE3WU B CBHIBOPOTKE KPOBH OONBHBIX MIM30(peHUEH Ha
(oHE UTUTEFHON aHTHIICUXOTHYECKON Teparnu.

Bbu10 poBeieHo KOMIUIEKCHOE KITMHUKO-OMOJIOTHYecKOoe 00CIeIoBaHue
180 GompHBIX MU30(peHuei: 71 MalUeHT ¢ TapIUBHOMN auckuHe3uei u 109
OONBHBIX Oe3 JBHUTraTeNIbHBIX paccTpoicTB. KOHTpOIBHYIO rpyIny cocTaBH-
71 50 TICUXUYECKH M COMaTHYECKU 3JIOPOBBIX JIUIL JUII OMOXMMHUYECKUX HC-
cnenoBanuil v 140 yenoBek 11 TEHOTUIUPOBAHUSL.
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Mornekyssl cpeaneit maccel (MCM) onpenersiig crieKTpooToMeTprye-
CKUM CKPWUHHMHT-METOJIOM C BBIZIEJIEHHEM HECKOJBbKHX CHEHU(PHIECKUX
¢bpakmmii 1 k03 duruenTo. KoHIEHTpAIIO KOPTU30JIa U3MEPSITH METO-
noM M®DA. AKTHBHOCTh KaTajla3bl OIMpENeNsuld MpU MOMOILIM KOJOPUMET-
puyeckoro Merona. [yt KONMM4eCTBEHHOrO M3MEPEHHsI COACPIKaHMs TIyTa-
MaTa B CBHIBOPOTKE KPOBH HPUMEHSUIM CHEKTPOPOTOMETPUUECKHIH METO.
st onpenenenus nmoaumophuzMoB reHoB SLCIA2 (rs4354668) u GRIN2A
(rs2650427 wu rs1969060) wucnone3oBanu Haboper ¢Gupmel  Applied
Biosystems (CILIA). TP u aHanu3 pe3yiapTaTa OCYIIECTBIISIIH C TOMOIIBIO
Real-Time JIHK ammim¢uxaropa. CTaTHCTHYECKUH aHATU3 U 00pabOTKY
JIAHHBIX TPOBOAWIM C UcHoOnb3oBaHueM makera SPSS 20.0 mms Windows.
Paznuuust cunranu nocroBepusiMu npu p<0,05.

[Ipu anamuse criektpa MCM ObUIO OOHAPYKEHO JOCTOBEPHOE YBEIIYC-
HHUE TOKCHYECKOW (pakuuu u Kod(pduImenTa apoMaTHIHOCTH, a TaKXKe CHH-
JKCHUE TTOKa3aTeliei apoMaTHIecKor (ppakiiu U ko3 GHUIMEHTa pacipe/iene-
Hus y OompHeix ¢ TJ (E254=0,323+£0,046 ycn. en; KA=0,427+0,142;
E280=0,291+0,058 ycn. en.; KP=0,905+0,15) u y narmeHTOB 63 MOOOYHBIX
a¢ppexroB Tepammu  (E254=0,32+0,054 ycn. em; KA=0,393%0,125;
E280=0,292+0,066 ycn. en.; KP=0,912+0,131) no cpaBHeHHIO C TpyNHOi
koHTpois (E254=0,287+0,015 yen. en.; KA=0,322+0,166; E280=0,323+0,08
yei. en.; KP=1,235+0,103). Y GompHbIx ¢ T[] ypoBeHb HykiieapHOH (hpakiyuu
okazascst 3HaunMo Bole (E230=0,118+0,023 ycn. en.), 4eM B KOHTPOJBHOMH
rpynre (E230=0,098+0,007 yci. ex.), kKak ¥ B TpyIlIe CPaBHEHHS MAlMEHTOB
(E230=0,109+0,024 ycn. en.), 9To SBISETCS OTIIMYUTEINBHON OCOOEHHOCTHIO
ATHUX OOJNBHBIX.

ITo pe3ynpratam MDA OBLIO BBIIBICHO IOCTOBEPHOE TOBBINICHUE KOH-
LeHTpanuu Koptu3ona y OombHeIX ¢ T (639,859+23,836 HMONKB/N) MO
CPaBHEHHIO C ITOKa3aTeJIIMU 3A0poBbIX Jynll (548,299+23,507 HMOIB/M)
u 6onmpHBIX 0e3 T (582,916+17,572 umonb/n). CTAaTHCTHYECKU 3HAYUMBIX
pa3nuuuii Ipu CpaBHEHWHM YPOBHEH aKTMBHOCTEH Karalla3bl B CHIBOPOTKE
MIAIMEHTOB C JUCKHWHe3Wed U 0e3 He€ BBIABICHO HE ObLIO, I0CTOBEPHOCTH
ocraBajlack Ha YpOBHe TeHAeHIUH. CleflyeT OTMETHUTb, YTO aKTHBHOCTH
(depmenta y marmmentos 0e3 T/ (35,6 [22,6; 53,5] HMOJIB/MHH/MIT) COOTBET-
CTBOBajla AaKTHBHOCTH KaTaja3bl 3J0poBbIX jwmi (38,19 [26,6; 47,8]
HMOJIB/MUH/MJT), B OTJIMYUE OT IOKa3areneil 0OJIbHBIX C IKCTPAMPAMUIHBI-
MU paccrpoiictBamu (24 [16,7; 57] HMonb/MHUH/MIT), B CiTy4ae KOTOPBIX aH-
THOKCHIaHTHast (QYHKIMS POOIDKAJIa CHIKATHCSL.

Bbuto oOHapyXeHO CTaTHCTHYECKH 3HAYMMOE IOBBIIMICHHE KOHIIEHTpa-
UMM TayTamata y OonbHbIX Imm3oppenuerd kak ¢ T (66,949+1,978
MKMOJIB/T), Tak ® 0e3 JBHraTelbHBIX paccTpoicTB (61,104+1,591
MKMOJIB/JT), TIO CPaBHEHHIO C TOKa3aTelssMu 370poBbIX yui (31,698+1,52
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MKMOJIb/1). [Ipn n3ydeHun ypoBHS riryramara B Ipynmax MalueHTOB BBISB-
JIEHBI JIOCTOBEpHO OoJiee BBICOKHE MOKa3aTelH y OOJBHBIX C 3KCTpanupa-
MUJIHBIMH PacCTPOMCTBaMU 110 CpaBHEHUIO ¢ nanuenTamu 6e3 T/I.

[Tpn ananmuze renorunos nomuMopousma rs1969060 rena GRIN2A4 06-
Hapy>KEHO JOCTOBEPHOE CHIKEHUE YacCTOThl BcTpedaeMoctu reHoruna GG
y OOJIBHBIX C TapAMBHOM JUCKWHE3MEH MO CPAaBHEHMIO C MOKA3aTeNIsIMH Ta-
uueHToB 6e3 T/I. YV manueHToB ¢ AMCKWHE3NEH BBIIBICHO CHU)KEHHUE YacTO-
T BcTpeyaemocTtr reHotuna TT u Gojee yacToe HOCHUTEIHCTBO TE€TEPO3U-
rotHoro reHoruna reHa SLCI/A2 no cpaBHEHHIO ¢ OOJIBHBIMU 0€3 TUIIEPKH-
He3a. CHIDKEHHME 4YacTOThl BCTPEYaEMOCTH OMNPEAETICHHBIX T'€HOTUIIOB
B IpyIIeE MalMeHTOB C TapAUBHOW IMCKUHE3UEH NEMOHCTPUPYET MPOTEK-
TUBHBIH 3P (EKT TaHHBIX TEHOTHITOB B OTHOIIEHUH pHcKa pa3Butus T/I.

Takum obpazom, y GonbHBIX HmM30¢ppeHueil Ha (GoHe pa3BUTHS 1MO00Y-
HBIX [JBUTATENIBHBIX PACCTPOICTB BBIABICHO YCHJIEHHE JECTPYKTUBHBIX
MIPOLIECCOB, YTO NPOSBIAETCS B M3MEHEHUM psifia MOKa3zaTesei, KOTopble
MOTYT pacCMaTPUBATHCS B KAUECTBE MOTEHIMATIBHBIX MapKEPOB.

TARDIVE DYSKINESIA: POTENTIAL MARKERS OF DESTRUC-
TIVE PROCESSES IN PATIENTS WITH SCHIZOPHRENIA

Boiko A. S.

Mental Health Research Institute, Tomsk

The main group of drugs to treat schizophrenia are neuroleptics. Besides
the main antipsychotic effect they have a lot of side effects, among which
are the extrapyramidal disorders, including tardive dyskinesia (TD). The
pathogenesis of drug-induced movement disorders is unknown yet.

The aim is to study the potential markers of tardive dyskinesia in the
blood serum of patients with schizophrenia with antipsychotic therapy.

It was complex clinical and biological examination of 180 schizophrenic
patients: 71 patients with tardive dyskinesia and 109 patients without
movement disorders. The control group consisted of 50 mentally and somat-
ically healthy persons exposed to biochemical investigations and 140 per-
sons to genotyping. Middle-mass molecules were determined by screening-
spectrophotometric method with identification of specific fractions and ra-
tios. The concentration of cortisol was measured by ELISA. Catalase activi-
ty was determined using a colorimetric method. The spectrophotometric
method was used to measure glutamate concentration in blood serum. De-
termination of allelic variants of gene SLCIA2 (rs4354668) and GRIN2A
(rs2650427, rs1969060) was performed by polymerase chain reaction in real

25



Cb. me3ucos Poccuilckoil KoHgpepeHuuL ¢ MeKYYHAPOOHDIM YHACTIUEM U UKOAbI-CEMUHAPA MOAOOBIX YHEHBIX,

time. Statistical analysis was performed using the SPSS 20.0 program. Dif-
ferences were considered significant at p<0.05.

When analyzing the spectrum of middle-mass molecules there was a sig-
nificant increase of the toxic fraction and coefficient of aromaticity as well
as reduction of the aromatic fraction and the distribution coefficient in pa-
tients with TD  (E254=0.323+0.046 conv.; CA=0.427+0.142;
E280=0.291£0.058 conv; DC=0.905+0.15) and patients without the side
effects of therapy (E254=0.32+£0.054 conv; CA=0.393+0.125;
E280=0.292+0.066 conv; DC=0.912+0.131) compared with the control
group (E254=0.287+0.015 conv; CA=0.3224+0.166; E280=0.323+0.08 conv;
DC=1.235%0.103). The increase of the level of the nuclear fraction in pa-
tients with TD than in the control group and in the comparative group of
patients was detected.

A significant increase in cortisol concentrations in patients with TD
(639.859+23.836 nmol/l) compared to healthy individuals (548.299+23.507
nmol/l) and patients without TD (582.916+17.572 nmol/l). There were no
significant differences when comparing the levels of catalase activities in
serum of patients with TD and without it. The enzyme activity in patients
without TD (35.6 [22.6; 53.5] nmol/min/ml) corresponded to catalase activi-
ty of healthy individuals (38.19 [26.6; 47.8] nmol/min/ml) as opposed to the
patients indicators with extrapyramidal disorders (24 [16.7; 57]
nmol/min/ml). in which case the antioxidant function continued to decrease.
A significant increase of glutamate concentration in patients with TD
(66.949+1.978 mmol/l) and without movement disorders (61.104+1.591
mmol/l) compared to healthy individuals (31.698+1.52 mmol/l) was found.
High levels of glutamate have been identified in patients with extrapyramid-
al disorders compared to patients without TD.

We found a significant decrease in the frequency of GG genotype poly-
morphism rs1969060 of gene GRIN2A in patients with tardive dyskinesia as
compared with the patients without TD. In patients with dyskinesia the de-
crease in the frequency of genotype TT and more frequent carriers of the
heterozygous genotype gene SLCIA2 compared with patients without
dyskinesia were observed. Reduction of the frequency of some genotypes in
patients with tardive dyskinesia demonstrated the protective effect of these
genotypes regarding risk of TD.

Thus, in patients with schizophrenia against the background of side
movement disorders the destructive processes were detected, that was
shown in the change of a series of indicators that could be considered as
potential markers.
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HNCCIIEJOBAHHUE ITIOJIUMOP®U3MA I'EHA DPP6 B PA3BUTUU
TAPAUBHOM JUCKUHE3HUH Y BOJIBbHBIX HIIN30®PEHUEN
HA ®OHE JIEYEHUA AHTUIICUXOTUKAMMA

Bosipko E. I'.!, ®enopenko O. ¥0.', Boponnna E. H.%,
Cemke A. B.', MBanosa C. A.'

"HUM neuxuueckoro 3n0poBbs, Tomck, Poccus
2 Hucturyr Xb u ®M, HoBocubupck, Poccust

AKTYaJIbHOCTb. OJKCTpanupaMHuIHas CHMITOMATHKa HaOJIroaeTcs
y20-30 % mnmanmeHToB, NONYYaIOMMX TPaJULUOHHBIE HEUPOIENTUKU
[Loonen A. J., van Praag H. M., 2007]. I'eHeTndeckue 0COOCHHOCTH SIBJISI-
rorcs npuauHoi ot 20 10 95 % BceX HeOIAroNpUSTHBIX PEAKIMHA OpraHH3-
Ma YesioBeKa Ha JiekapcTBeHHble coequHenus [Cepeaenun C. b., 2004].

I'en munentunun-nentuaassl 6 (DPP6) npenmymiecTBeHHO SKCHpeccu-
pyercst B HelipoHax, KOTophie cofepxat KV4 kanueBbie KaHAIbI (HEHPOHBI
THIITOKAMITA, ITOJI0CaTOro Teja, Mo3xkeuka) [Zagha E., 2005]. DPP6 u3Becr-
Ha B KayecTBE BCIIOMorareslbHON cyObeauuunbl Kv4 kaHana B HeWpoHax
IHHC [Clark B. D., 2008]. be3 DPP6 netiponnsie kanansl KV4 wHaKTUBU-
PYIOTCS M BOCCTaHABIUBAIOTCS TOpa30 MEJICHHEE, YeM C €€ y4acTUeM
[Nadal M. S., 2003]. KanueBslii TOK SIBJISIETCS BaKHBIM KOMIIOHEHTOM JIO-
(amuHepruyueckoi Heiporpancmuccun [Zhang H., 2010].

Hens wuccnemnoBaHus — wu3ydeHUe CBs3u TeHOB DPP6 (rs4726411,
rs1292312, 157804017, rs6977820) ¢ mm3odpeHueii u ux BKIIaJga B pa3BUTHE
TO3/JHEH TapJUBHON TUCKUHE3NH Ha (DOHE JICUSHUS] aHTUIICUXOTHKAMH.

Marepuaiibl 4 MeToabl. B nccnenoBanue Bonuio 495 naiuyeHToB ¢ KJIMHU-
yecknM juarHozoM mmsodpennn (MKb-10: F20). Cpemnuit Bo3pact oodcneno-
BaHHBIX MALMEHTOB cocTaBiistl 38,63+13,23 roja; IMTEILHOCTE 3a00/I€EBAHUS
Ha MOMeHT oOcnemoBanus — 15,08+12,04 roma. B kadecTBe KOHTpPOJIBHOM
TpyIIbl 00cne10BaHo 238 TICMXUYECKH 1 COMAaTHYECKH 3/I0POBBIX JIMIL.

PesynbraTnl. PacnpeneneHue reHorunoB u amiened reHa DPP6
y OONBHBIX MM30(PEHHEN U 30POBBIX JIUI CTATUCTUYECKH HE OTIIMYAIIOCH.
[Tpu ananuse rpynn 6onpHBIX mu3odpenueii ¢ T/ u 6e3 T/l He BbIsIBICHO
JIOCTOBEPHBIX OTJIMYUHA ISl HCCllenyeMbIX moiauMopdusMoB rena DPP6.
OpHaKo MpOaHAM3UPOBAB PE3YJbTATHl B 3aBUCHMOCTH OT I10J1a, B TPYIIE
MYKUHH MbI TIONYYHIIN JaHHbIe 00 accormarmu amnens A (x°=6,09, p=0,01)
u reHotuna AA (x2:6,174, p=0,046) rs4726411 (rer DPP6) ¢ T/I.

BoiBoabl. I'en DPP6 sBnsercs BO3MOXKHBIM T'€HOM-KaHAJAUIATOM JIJIst
pucka passutus Tl y OonbHBIX mm3odpeHueil. 113 momydeHHbIX TaHHBIX
MOXHO CJIeNIaTh BBIBOA, YTO NoiuMopdHbIid BapuaHT 1s4726411 rena DPP6
accouunpoBat ¢ TJ[ y 60NbHBEIX MM30(ppeHnel B pyCCKOW MOMYIISIIH.
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TARDIVE DYSKINESIA AND POLYMORPHISMS
OF DIPEPTIDYL PEPTIDASE-6 GENE IN RUSSIAN
SCHIZOPHRENIC PATIENTS

Boyarko E. G.', Fedorenko O. Y.', Voronina E. N.z,
Semke A. V.', Ivanova S. A.!

! Mental Health Research Institute, Tomsk
2 Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk

Background: Extrapyramidal symptoms (including tardive dyskinesia)
were observed in 20—30 % of patients receiving conventional antipsychot-
ics [Loonen A. J., van Praag H. M., 2007]. The causes of 20 to 95 % of all
adverse responses of the human body to drugs are genetic features [Serede-
nin S. B., 2004].

Dipeptidyl peptidase-6 (DPP6) gene is expressed in neurons that contain
potassium channels KV4 (hippocampal neurons, striatum, cerebellum)
[Zagha E., 2005]. DPP6 is known as an auxiliary subunit of Kv4 channels
in CNS neurons [Clark B. D., 2008]. Without DPP6 neuronal channels KV4
are inactivated and restored much slower than with its participation [Nadal
M.S., 2003]. Potassium is an important component of current dopaminergic
neurotransmission [Zhang H., 2010].

Objective: The aim of our study was to investigate the association of poly-
morphisms of DPP6 gene (rs4726411, rs1292312, rs7804017, rs6977820) with
schizophrenia and tardive dyskinesia in Russian schizophrenic patients.

Materials and methods: Blood samples were taken from 495 Russian
Caucasian patients with a clinical diagnosis of schizophrenia (ICD-10: F20).
The mean age of patients was 38.63+13.23 years; duration of the disease at
the time of the examination — 15.08+12.04 years. The control group con-
sisted of 238 healthy volunteers.

Results: The distribution of genotypes and alleles of DPP6 in patients with
schizophrenia and healthy controls was not statistically different. Analysis of
groups of patients with schizophrenia with and without tardive dyskinesia
(TD) did not reveal significant difference for the studied gene polymorphisms
of DPP6. However, analyzing the results according to gender, in men, we ob-
tained information about the association allele A (x*=6.09, p=0.01), and AA
genotype (*=6.174, p=0.046) rs4726411 (DPP6 gene) with TD.

Conclusions: DPP6 gene is a possible candidate gene for risk of tardive
dyskinesia in patients with schizophrenia. From the obtained data, we can
conclude that the allele A and AA genotype of the polymorphism rs4726411
of DPP6 gene are associated with TD in patients with schizophrenia in the
Russian population.
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MNPOPUTAKTUKA PEIIUANBOB HEIICUXOTHUYECKHUX
PEKYPPEHTHBGIX JEINNPECCHUIA: HOBBIE MUILIEHA

N TIIONCK BUOMAPKEPOB B TUMEHCHUAX
PEHENTUBHOI'O OITUYECKOTI'O ITPOCTPAHCTBA

Bycypun M. 10., Aiikames C. A.", I{pi6a . B.,
Crymuncknii O. I'.’, Hukonenko B. 1O.'

! lonenxuii HAMOHAILHBIIH MeTHIHHCKHIA YHHBEPCHTET

um. M. T'opbkoro Munszapasa /IHP, /loneux, /THP
2 Pecnydaukanckuii Hapkojgoruueckuii nenrp Munsapasa JIHP, Joneux, THP
3 Pecnydaukanckasi KIMHUYECKAS MCUXHATPUYECKAA OOILHUIIA

Munsapasa JIHP, {loneux, JHP

AnTunenpeccanTsl, 3QEKTUBHBIE Y PECIIOHIEPOB Ha dTaIle KYMHpOBa-
HUSL S1IM30/1a HETICUXOTHYECKOT0 PEKYPPEHTHOT'O JIEPECCUBHOIO PACCTPOii-
crBa (HP/IP), Henb3s cunTaTh ajeKBaTHBIM CPEICTBOM MPO(MIIaKTHYECKOH
tepanuu (I1T), HecMOTpst Ha U3BECTHOE CHI)KEHHME PUCKA Pa3BUTHUS pELIUAN-
BOB JICMIPECCUH TIPH MX [UIUTEIBHOM yroTpeOiieHnu. B mons3y aToro momo-
KEHUs CBHJETENILCTBYIOT TaKXe: a) cyllecTBeHHoe (nmpubnmsurensHo 3:1,
no nauaeiM H. B. 3axaposoii [2015]) npeBanupoBanue no pacnpocTpaHEH-
HOCTH CHMIITOMAaTHYECKHUX MCUXO0()apMaKOIOrHIeCKIX PEMHUCCHI HaJ| CHH-
JIPOMaJIbHBIMH Y ITOJJOOHOW KaTeropuy MaleHToB; 0) upe3MepHas, ¢ M03H-
Ui KayecTBa XXu3HU, uUTenbHOCTh 1T (12—18 u Oonee MecsieB, mopoi
MIO)KU3HEHHO); B) HEXeJaTelbHbIE SIBICHUS] aHTHIETPECCAHTOB, COMOCTABH-
MBI€ TI0 CTENEH! BBIPAKEHHOCTH C PE3MIYaJbHOM CHMITOMATHKOW WiN e
IIPEBOCXOJAIIINE.

ITouck OMOMapKepoB COCTOSHUS TCHXO(U3NUECKOro JuckoMdopra
(IT®[T), BO3MOXKHO, CTaHET KIIOUOM K OIPEIETICHUI0 HOBBIX MHIIEHEH IH-
arHOCTHKH, TEpalvy, U B 0COOEHHOCTH NMPOPUIAKTHKH, Psia XPOHHYECKHX
TICUXWYECKNX 3a0oneBaHuii. B mepBylo odepenp 3TO OTHOCHTCS K Iorpa-
HUYHBIM COCTOSTHHSIM, IIPH KOTOPBIX «CHHIPOM YCTYNAeT MECTO aMOP(HBIM
W3MEHYMBBIM (PIYKTYUPYIOIIMM CHUMITOMOKOMIUIEKCAM C Pa3IM4HON MO-
3aMKOl M3 CIaOOBBIPAKEHHBIX MCHUXMYECKUX, HEHPOBETeTOBUCIEPATIbHBIX,
HEWPOdIHAOKPUHHBIX ¥ HEMPOMMMYHHBIX PacCTPOMCTB, a OCEBOE PacCTPOM-
cTBO U 0azoBoe nepexuanue npospistorces [1D /1y (Bycypun M. 1O., 2013;
Kazaxos B. H. u ap., 2014, 2015).

Onpenenénnoe (eHoMeHomoruueckoe cxoacrso auctumuid, IO/, pe-
aKIMH OTBpAILCHUS] U HE3PUTENBHBIX PETHHOPE(MIEKTOPHBIX PEaKIHii, OMo-
cpeayonmx (GOpMHUPOBAHHUE M OCBOEHHE YEIIOBEKOM PEIENTHBHOIO OITH-
yeckoro mpocrparctsa (POII), mo3BoNsSeT MPEIONoKUTh HX O0IIre Hel-
podusmonornyeckne Mexanusmeal (Ibid).
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Leas u 3agauun: onepanyoHaIn3aIMs U IpoBepka chopMyIMPOBAHHBIX
THIIOTE3, B YACTHOCTH COIIOCTABUTEIHHOE MCCIIEJ0BaHUE MTOKa3aTelei Xpo-
Horona POII, crpecca, [1®D]], KIMHUYECKUX XapaKTEPUCTUK CUMIITOMATHU-
yeckux pemuccui (CP; F33.4) u adexTHBHOCTH aHTHACTIPECCUBHOMN IICH-
XOTEpalnuy y MaleHTOK TOcie JIETKOro WIN YMEPEHHON TSIKECTH 31U30/a
HP/IP.

D Marepuan u Metonbl. B HenHTepBEH-
F cl | LIUOHHOM MEXAUCIUITIMHAPHOM HCCIIEN0-

G

E Banuu [IT-BBIOOPKY TOCEe KynHMpOBaHUS
G snu3onoB F33.0 u F33.1 cocraBumm 47
-'E"' ‘E"- KEHIIUH-PEMHUTTEPOB (CpeIHUH BO3pacT
43,6+12,3 roma) ¢ 2—>5 BepupuIHMpOBaH-
Puc. ':EHTDF."I:‘I P[] weivu pasamu HPJIP B anamuese. Kom-
miekcHas [IT Bxmowama TIHA, CHUO3C,
CHUO3CH, artunuuHble HEWPONENTHKH, TPAHKBHIM3ATOPHl B BUAE MOHO-
WM KOMOMHUPOBAaHHOH (hapMakoTepanuy, a Takke Ncuxorepanuo. B nep-
BbIi 1eHb (B1), ciyerst 1 (B2), 3 (B3) u 6 (B4) mecsiues I1T perucrpuposa-
JIM U pacCUMTHIBAIIM MoKazarenu xpoHnorona POIT: anmzorponuio (An min...
max: 0...24) u cTpykrypy pacmnpeneicHuii ctumynoB (Moxenb R.G.B*)
B cektopax A-F POIl (puc.). Onpenensmii AJIUTENFHOCTh HHTEPBAJIOB
TIpeBbSBIICHNST U TeTepoxpoHuto (At, %) koMmdopTHBIX (tc, MC) U JAUCKOM-
¢doptHbIX (td, Mc) crumynoB (Bycypun M. 1O. u np., 2005, 2012). At=100
%x(tc—td)/(tcttd). MaremaTrdyeckuii aHaTU3 JAHHBIX MPOBOIMIN B JIHIICH-
3uoHHOM rakere MedCalc 12.3.

Pesynbratel u obcyxnenme. Cumnromaruueckue pemuccuu (CP)
Y BCEX YYacCTHHI] MCCIIE0BaHMUS ITIOJIHOCTHIO OTBEYAIH MpeasiokeHHbIM (By-
cypun M. 0., 2013; Kazakos B. H. u np., 2014, 2015) kpurepusim norpa-
HUYHBIX COCTOSTHHUH.

[Tpu s TOM KOMOPOHIHBIE «TPEBOKHOM TUCTUMHN» PACCTPONCTBA (B TOM
yucie HanOolee CYIIECTBEHHbIE HEXENaTelbHbIE SBJICHHS) U3 JTUarHOCTH-
yeckux rpynn u kateropuit MKb-10 E06.2, E66, F40, F41, F50, F51, J30,
L20, L50 game BcTpewanuch y nanueHTok ¢ «koporkumm» CP (KCP — me-
Hee 12 mecsiueB: 15 u3 47; 31,9 %). CP «cpenneit» nmponomKUTENEHOCTH
¢ posiBIIeHUsIMH «aBepcuBHON quctumun» (CCP — 12—18 mecsiues: 19 u3
47; 40,4 %) vamie coueTanuch ¢ paccrporictBamu u3 pyopuk E11.9, E28.0,
E28.8, F42, N94.3. «lnutenbupie» CP ¢ NUKIOTUMUYECKUMU aCTEHOAHEP-
TMYECKUMH CYyOKIMHMYECKUMH (a3aMd M KaTeCTeTHMYECKOW ITUCTHUMUEH
(JICP — cBoime 18 mecsmes: 13 u3 47; 27,7 %) — ¢ paccTpoiicTBaMu pyoOpuK
F45,110.2, 115.2, K58.

B kauecTBe 0CEBOro paccTpoiicTBa pe3uayalbHBIX TUCTUMHH B CTPYK-
type CP HP/IP BhiieneHo BuTansHOe nepexxusanue IIMD]] ¢ xapakrepHbIMU
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MUMHUYECKUMHU PEAKIUIMU OTBPAIICHUS JUTUTCIBHOCTBIO OT 2 10 4 CeKyH]I.
JlanHbIC peakiuy HAONIOMANIKCH CIIOHTAHHO, HO Yallle Cpa3y XXe 3a HUMU
CJIEJIOBAIM OTBETHI MAIUCHTOK JINOO MEPEKITIOUCHIUEC BHUMAHUS HA OTICITh-
HbIe (PPAarMEHTHl 3KCIEPUMEHTATHHO-IICUXOJIOTHYECKOTO 00CIIeIOBAHUS.
B Teuenune 5 MuHYT Oecenpl M 5 MHUHYT BBITIONHCHUS 3aJIaHUS TICHXOJIOTa
KOJIMYECTBO 3apPETUCTPUPOBAHHBIX MUMHUECKUX PEAKIIMIA OTBPAICHUS CO-
craBwio B cpeaneM (B1—B4) 1,9+0,6, 4,7+2,0 u 3,2+1,1 B rpymmax KCP,
CCP, JCP.

[To pesympTatam ncuxonmorudeckoro oocieaoBanus KCP B menom coot-
BETCTBOBAJM CpeJHME U BBICOKME Nokazatenu crpecca u [1DJ[, CCP —
cperHue U BbIcokue mokazatenu [ID]] mpu oTCyTCTBUM WU Ha (OHE MU-
HUMAaJbHBIX Mokasateneit crpecca, [JCP — cpeanue winu MUHUMAaJbHBIE TO-
kazarenu crpecca u 1D/,

HecMoTpst Ha TO YTO MO UTOraM ¥ B TUHAMHKE YKCIICPUMEHTA U BU3UTOB
nokazarenu xpoHorona POIl y ka0l malMeHTKU COCTaBIISLIA HETOBTO-
pUMBIC PHCYHKH, Ha OCHOBAaHHUHM MATEMAaTHYECKOr0 aHaim3a Obul copMu-
POBaH OINEpaIMOHATBHEIA 00pa3 PETHHOTUIOTAIIAMUYECKOH JIOMHHAHTHI
C JIOCTOBEPHBIMU BAPUATUBHBIMU PA3THYUSIMU COOTBETCTBEHHO JITUTEIBHO-
CTU U KInHu4YeckuM xapaktepuctukam CP HPJIP, a Taxke xapakTepucThke
«crpecc/TIDI».

[MocrynarensHbii, or Bl k B4, poct An Habmonancs y 39 (83,0 %) ma-
IUCHTOK: €ro aKTHBHOM jauHamukoi ormeueHsl KCP (10,3+5,1; 11,044,3;
16,9+4,7; 18,2+2,7); oTHOCUTeNbHAs cTabwim3anus An uMeia MeCTO, Ha-
gpHas ¢ B2, B rpymmax ¢ CCP (11,543,1; 13,1+£2,8; 13,7+£3,4; 13,9+£2,5)
u JICP (9,842,0; 10,6+2,5; 11,042,1; 11,3+2,9).

VYV namuentoxk ¢ KCP ormeudanucs: Bl — HakomiieHWe TOMUHAHTHOTO
CTHMYJIa CO CIIeKTpaimbHBIM coctaBoM 250.0.0* B cekropax CD POII; B2 —
WHBEPCHUS JIOMHHAHTHOTO CTHUMYJIa U JNaJbHEUIIAs ero CTaOWIu3aIms Kak
0.190.0 B GH. CCP: ctumyn 0.0.255 u ero nokanuzauusi B AB ornuuanuce
nocrosHcTBoM, HauuHast ¢ B2. JICP: Bl-ctumyn 0.190.0 momuHupoBan
B ABGH, B2—B4-ctumyn 255.128.0 tomunuposan 8 EFGH.

Bonee Bripakennas At (38,4+6,6) HaOmoganace y namueHTok ¢ CCP,
muHnManeHas At (17,143,2) — B rpynne KCP, B rpynme JICP At cocraBuia
26,3+4,0.

XpOHOTOIN PETHHOTUIIOTAIAMUYECKON JJOMUHAHTHI B IIEJIOM (IIOKa3aTeb
CBSI3U MEXKAY An u At) oTIHYaCs YCTOHYMBOCTBIO CpeHEN CTEIeH! Y Ta-
mueHtok B rpymmax CCP (r=0,64+0,05) u JICP (0,53+0,03), ycroiiuuso-
cThto cnaboii crenenu (1=0,23+0,01) — B rpymme KCP.

BuiBoabl. BuranpHoe mepekuBaHHE MCUXO(QHU3MUYECKOro JTUCKOMQpOpTa
C XapaKTEepHBIMU MUMUYCCKUMH PEAKIMSIMUA OTBPAIICHUS COCTABIIACT OCE-
BOC PACCTPOWCTBO PE3UAYAIHHBIX JUCTUMHA W IOTCHIUAIBHYIO MHUIICHb
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JUIsl pa3pabOTKH HOBBIX CPEJCTB NMPOTHBOPELUANBHON TEpPAITUH HEIICUXOTH-
YECKUX PEKyppeHTHBIX nenpeccuil. [Ipm sTom Haumbompmmii apuHUTET
K peaklusM OTBpPAILEHHs MPOSBISET TaK Ha3blBaeMas aBepCUBHAs IUCTU-
Musl. 32 OCHOBY AajbHEHIIEro M3ydeHUs] HOBBIX MHIIEHEeH W OMoMapKepoB
IIPOTUBOPELUANBHON TEpanuy HENCUXOTHUYECKUX PEKYPPEHTHBIX Jempec-
CUIl B KauecTBE aJbTEPHATUBBI TPATUIMOHHBIM JAUATE3-CTPECCOBBIM MOJE-
JISIM TICUXMATPUH MOTYT OBITH NPHHSTHI ITOJIOXKEHUs! MTapauTMbl CTpaTeru-
4YecKoi (BHIIOBOM) aJanTalid W KOHIICHIMH TOrPAaHWYHBIX COCTOSHUM
W PETUHOTUIOTaIaMU4eckoi (yHKIMoHanbHOM cucteMbl (Bycypun M. 1O.,
2002, 2013; Kazakos B. H. u np., 2014, 2015).

PREVENTION OF NONP-SYCHOTIC RECURRENT DEPRESSION
RELAPSES: NEW TARGETS AND BIOMARKERS SEARCH
IN RECEPTIVE OPTICAL SPACE DIMENSIONS

Busurin M. Y.', Aykashev S. A.", Tsyba L. V.2,
Studzinsky O. G.%, Nikolenko V. Y.!

! Donetsk State Medical University named after M. Gorky, Ministry of Health, DPR

2 Republican Drug Treatment Center, Ministry of Health, DPR

* The Republican Clinical Psychiatric Hospital, Ministry of Health, DPR
Donetsk, DPR

Antidepressants which are effective in responders at the stage of reduction
of non-psychotic episode of a non-psychotic recurrent depressive disorder
(NPRDD), cannot be considered as adequate means of preventive treatment
(PT), in spite of the known reduction of the risk of relapse of depression dur-
ing their prolonged use. This position is also supported by: a) a significant
(approximately 3:1, according to N. V. Zakharova, 2015) prevalence of the
symptomatic psychopharmacological remission over syndromal psychophar-
macological remission in such patients, b) excessive, from the standpoint of
life quality, duration of the PT (12—18 or more months, sometimes for the
life term), c) adverse effects of antidepressants, comparable in severity with
residual symptoms or exceeding them.

The search for biomarkers of psychophysical discomfort (PPD) state may
become the key for the definition of new diagnostic, therapeutic and, in par-
ticular, prevention targets for several chronic mental diseases. This primarily
refers to the borderline states under which «the syndrome gives way to the
amorphous volatile fluctuating symptom complexes with different mosaic of
mild mental, neurovegetovisceral, neuroendocrine and neuroimmune disord-
ers, while axial disorder and basic experience are manifested as PPDs» (Busu-
rin M. Y., 2013; Kazakov V. N. et al ., 2014, 2015).
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Certain phenomenological similarities of dysthymia, PPDs, averse res-
ponses and non-visual retinoreflectory reactions that mediate the formation
and development of human receptive optical space (ROS), suggest their
common neurophysiological mechanisms (Ibid.).

Aim and objectives: operationalization and verification of the hypo-
theses formulated, in particular, a comparative study of ROS chronotope,
stress, PPD indicators, clinical characteristics of symptomatic remissions
(SR; F33.4) and the effectiveness of antidepressant PT in female patients
after mild or moderate in severity NPRDD episode.

D Materials and methods. In non-
F i F| interventional interdisciplinary study, 47 female
3 B (3| remitters (mean age 43.6+12.3 years) with 2—5
A A verified NPRDD phases’ history were PT-

) sampled after reduction of F33.0 and F33.1 epi-
Fig. ROS sectors  sodes. Integrated PT included TCAs, SSRIs,
SNRIs, atypical neuroleptics, tranquilizers in the form of mono- or combina-
tion pharmacotherapy and psychotherapy. On the first day (V1), after 1
(V2), 3 (V3) and 6 (V4) months of PT, ROS chronotope indicators were
recorded and calculated: anisotropy (An min ... max: 0 ...24) and the struc-
ture of stimuli distributions (R. G. B* model) in A—F ROS sectors (Fig.),
presentation interval duration and heterochrony (At, %) of comfort (tc, ms)
and discomfort (td, ms) stimuli (Busurin M. Y. et al, 2005, 2012).
At=100 % x (tc-td)/(tcttd). Mathematical analysis of the data was carried
out in MedCalc 12.3 license package.

Results and discussion. SR in all study participants fully met the pro-
posed (Busurin M. Y.2013; Kazakov V. N. et al., 2014, 2015) criteria of
borderline states.

In this case, comorbid «anxiety dysthymia» disorders (including the
most significant adverse events) of the diagnostic groups and categories of
the ICD-10 E06.2, E66, F40, F41, F50, F51, J30, L20, L50 occurred in most
patients with «short» SR (SSR — less than 12 months — 15 of 47; 31.9 %).
SR of «mediumy» duration with manifestations of «aversive dysthymia»
(MSR — 12—18 months, 19 of 47; 40.4 %) often combined with disorders of
E11.9, E28.0, E28.8, F42, N94.3. «Long-term» SR with cyclothymic asthen-
ic-anergic subclinical phases and cathestetic dysthymia (LSR — more than
18 months, 13 of 47; 27.7 %) — with F45, 110.2, 115.2, K58.

The vital experience of PPD with typical mimic averse responses of 2 to
4 seconds in duration has been defined as the axial disorder of residual dys-
thymia in the structure of NPRDD SR. These responses occurred sponta-
neously, but most often were immediately followed by responses of patients
or switching attention to specific fragments of experimental psychological
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examination. Within 5 minutes of talk and 5 minutes of preforming the psy-
chologist’s tasks, the number of registered facial averse responses averaged
(V1—V4) 1.940.6/4.742.0/3.2+1.1 in SSR/MSR/LSR groups, respectively.

According to the results of the psychological examination, medium and high
levels of stress and PPD generally corresponded to SSR, medium and high le-
vels of PPD in the absence or against the background of the minimum levels of
stress — to MSR, medium or minimum levels of stress and PPD — to LSR.

Despite the fact that, according to the results and the dynamics of the expe-
riment and visits, ROS chronotope indicators of each patient showed unique
pattern, based on mathematical analysis, an operational image of retinohypo-
thalamic dominant with significant variable differences in respect of duration
and clinical characteristics of NPRDD SR, as well as «stress/PPD» characte-
ristic, was formed.

Progressive An increase from V1 to V4 was observed in 39 (83.0 %) pa-
tients: its active dynamics was marked in SSR (10.3+5.1; 11.044.3; 16.9+4.7;
18.2+2.7); A relative stabilization was observed, starting from V2, in MSR
group (11.5£3.1; 13.1£2.8; 13.743.4; 13.9£2.5) and LSR group (9.8+2.0;
10.6+2.5; 11.0+2.1; 11.3£2.9).

In SSR patients, the following dynamics was observed: V1 — the accumu-
lation of the dominant stimulus with a spectral composition of 250.0.0* in the
CD ROS sectors; V2 — an inversion of the dominant stimulus and its further
stabilization as 0.190.0 in GH. In MSR: 0.0.255 stimulus and its localization
in AB was persistent since V2. In LSR: V1 —0.190.0 stimulus dominated in
ABGH, V2—V4 —255.128.0 stimulus dominated in EFGH.

A more pronounced At (38.4+6.6) was observed in patients with MSR,
minimum At (17.143.2) — in SSR group; At in LSR group was 26.3+4.0.

Chronotope of retinohypothalamic dominant in general (the indicator of
correlation between An and At) was characterized by moderate resistance of
MSR in patients (r=0.64+0.05) and LSR (0.53+0.03) groups, and by low resis-
tance in SSR group (r=0.23%0.01).

Conclusions. Vital experience of psychophysical discomfort with typical
averse mimic responses is an axial disorder in residual dysthymia and poten-
tial target for the development of new preventive therapies for non-psychotic
recurrent depressions. In this case, the so-called «aversive dysthymia» shows
the highest affinity to these averse responses.

As a foundation for further study of new targets and biomarkers for recur-
rent depression relapse prevention, the positions of paradigm of strategic (spe-
cies) adaptation and concepts of borderline states and retinohypothalamic
functional system (Busurin M. Y., 2002, 2013, Kazakov V. N. et al., 2014,
2015) may be taken as an alternative to traditional diathesis-stress models of
psychiatry.
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METABOJIM3M KATEXOJIAMUWHOB Y BOJIbBHBIX
C AJIKOI'OJIbHBIM JEJIMPUEM

Beperunckas A. I'., Bekmuna H. JI., Hukonaesa B. B, Anoxuna U. I1.

HWMU napkoaorun ¢puauan @®I'BY «DeaepaibHOro MeMIHHCKOr0
HCCIIe0BATEbCKOr0 eHTPa NcuxuaTpun 1 Hapkojaoruu um. B. I1. Cep6ckoro»
Munsapasa Poccun, MockBa, Poccust

[ ankoronusMa, Kak 3a00JIeBaHUs, XapaKTepHO HAIWYME TaTOIOoTHYe-
CKOTI'O BJIEYEHHUS! K aJIKOTOJI0, ()OPMHUpPOBAHHE aOCTUHEHTHOI'O CHHAPOMA
(AAC) mpu npekpaieHuu MoTpeOIeHNsT aTKOroJIsi ¥ BO3MOXHOE Pa3BUTHE
Ha (OHE BHIPAKEHHBIX IMPOSBICHUH TSHKEIOro aOCTHWHEHTHOTO CHHIpOMa
TICUXUYECKOr0 PacCTPONCTBA — ajmkoronbHoro nenupus (AJl). OnHako naxe
nipu TsoxennoM AAC menupuii pa3BuBaeTCs HE Y BCeX OONBHBIX. JTO CBSI3aHO
C WHIMBUIYaJbHBIMUA OHMOJIOTMYECKUMH OCOOCHHOCTSIMHM JIMYHOCTH, KOTO-
pBle, O4eBUIHO, OOYCIIOBJIEHBI T€HETHYECKH. B MexaHW3Max ajkoroJbHOMN
3aBHCHMOCTH BEAYIIyI0 poib urpaer karexonmamuHoBasi (KA), riaBHBIM
obpazom nmopamunosas (JA), cucrema mosra. OJHUM U3 OCHOBHBIX (ep-
MeHTOB KA-cucTemsl siBisiercst fodamuH-0eTa-ruapokcmwiasza ([IBI0), kara-
JM3HUPYIOIIAs peakluio cuHTe3a HopaapeHanuHa (HA) uz JIA.

B Hacrosmeli pabore nposeneHo uzyuenue yposus JIA u HA B mnasme
KpPOBH OOJIbHBIX aJIKOTOJIM3MOM B CTaJJU{ JIKOTOJIBHOIO AeaupHs. st usy-
YeHHUs. HEHPOXMMHUUYECKHX IIPOIIECCOB B MO3Te Obla MCCIIeNOBaHa CIHHHHO-
Mosroast xuakoctb (CMIK), B xortopoil ompenensuiin conepxanue 1A
n HA. B oraenbHO# rpynme OONBHBIX ajJKorogusmMoMm B cramuu AJl Obuia
n3ydeHa akTUBHOCTH (epmenrta JIBI' B mia3Me KpoBH C OJHOBPEMEHHBIM
reHotunuposanueM aanHoro ¢epmenta mo C/T 1021 nomumopdusma reHa
JBT'. N3BectHO, uTo KoHUEeHTpauus JBI' B muiasme KpoBu sIBisieTCsl Haclie-
JyeMbIM TPU3HAKOM M YTO CTPYKTYpHBIH jokyc JBI', koqupyrommii Genoxk,
SIBIISIETCSI OCHOBHBIM, BIIMSIIOIIMM HA TJIa3MEHHYIO aKTHBHOCTH (pepMeHTa.

Kiuauko-0noxummdaeckoe 00caeIoBaHNue MPOBEJCHO YV 12 OONBHBIX aj-
KOronusMoM B coctostHUM AJ] Ha 1—3-i1 JeHb OT Hayaja ero pa3BHUTUSL.
KontpomnsHyto rpynny coctaBuiu 20 MpaKTUYeCKU 30POBBIX MYXUYUH, HE
3JIOYIIOTPEOIISIONINX aJIKOroJieM, 0e3 mcuxoTndeckoi naromoruu. JA u HA
B kposu u CMX onpenensanu Merogqom BOXKX ¢ anexTpoxumuueckoil ne-
tekuued. AktuBHocTh Bl u reHotunupoBanue rerHa JbI' mo momumop-
¢usmy 1021C/T npoBomui Ha OONBHBIX ¢ BBICOKOIIPOTPEMEHTHBIM (11=22)
W HU3KOMNPOTpeIUeHTHHIM (T=14) TedeHHWeM ajKoroiusma. AKTHBHOCTH
JBI" onpenensun criekTpoOTOMETpUYEcKH, TeHoTHnMpoBanue rera J(bI
MPOBOAWIM  MeToAOM MuHHcekBeHHpoBaHus ¢ MALDI-TOF-macc-
CIIEKTPOMETPHUEH.
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CraTucTHYecKyl0 00pabOTKy IaHHBIX IMPOBOAWINA C HMCHOJIb30BAaHHEM
t kpurepust CThIO/IEHTA U C TIOMOLIBI0 IporpamMMmbl Statistica for Windows.

Omnpenenenue conepxanus JJA B miazme KpoBu y O0nbHBIX ¢ A/l BEI-
SIBUWJIO JIOCTOBEPHO 3HAYMMOE IOBBIIIEHUE €r0 YPOBHS IO CPaBHEHUIO
¢ koutponeM (Al — 349,0£104,6 nr/miu, xontporms — 109,0+£17,0 nr/mr;
p<0,05). TTony4yeHHBIC TaHHBIE CBHICTEIBCTBYIOT 00 OTHOHATIPABICHHOCTH
n3MeHeHus conepxanus [IA B mnasme kposu 1 CMIK. IoBelieHne ypoBHS
JA B masme kpoBu 1 CMXK 6onbHBIX ¢ AJ] KOppENUpyeT ¢ TSHKECThIO Te-
YEeHUs JIENUPUS U BBIPAXKEHHOCTHIO MCUXOMATOIOTMYECKUX W HEBPOJIOrHUe-
ckux paccrpoiictB. Conepkanne HA B mmasme xpoBu 0oibHEIX ¢ AJl noc-
TOBEpHO 3HauuMo cHmWkaitoch (AJl — 258,6+£86,5 nr/mi, KOHTpPOIb
446,0+34,0 or/mir; p<0,05).

[NoBeimenHas koHuenrpanys J{A B mia3Me KpOBH U CHI)KEHHE YPOBHS
HA, tennenmus k noseimeHnio A B CMX y 6ompHBIX ¢ Al MOTYT OBITH
CBsI3aHBI C HapynieHneM aktiuBHocTH epmenrta J[BI'. AktuBHOCTH pepmen-
TOB, KaK U3BECTHO, KOHTPOIHUPYETCSI HA T€HETUYECKOM YpOBHE. Pe3ynbpTaThl
uccnenoBanus aktuBHocTH JIBI' mokaszanu, 4To y GONBHBIX C BBICOKOIPO-
TPEIMEHTHBIM T€YeHHEeM 3a0oJieBaHusi akTUBHOCTH 1Bl nMmena TeHIeHIHIo
K CHIDKEHHIO II0 CpPaBHEHMIO C HU3KOIPOTPEIUEHTHBIM TEUYEHHEM
(27,9+11,73 HMONB/MI/MUH — BBICOKONPOTpEANEHTHOE TeueHue, 36,4+19
HM/MJI/MHH — HA3KOIIPOTPEJMEHTOE TeUeHHe) Y OTIENbHBIX OONBHBIX C BBHI-
COKOIIPOTPEMEHTHBIM TSDKEITBIM T€UeHHEM 3a00J1eBaHMs BBIIBISLIIACH 0CO00
Hu3kas aktuBHOCTH JIBIT (11,1745,8 HMOME/MII/MUH).

Nzydyenne nommumopdusma 1021C/T rena JIBI' mapamrensHo ¢ onpene-
neHueM aktuBHOCTH (epmenra 1Bl mokasano, 4uro B rpymnme OOJbHBIX,
nmeromux BapuaHt T/T u C/T renoruna 1021, aktuBHocTs JIBI™ HInke, uem
y OonbHbIXx ¢ BapmantroM reHa C/C (22,82+13,32 HMonb/Mi/MuH,
27,68+12,48 umonbs/mi/muH, 34,83+11,65 HMOIB/MI/MUH COOTBETCTBEHHO).

Pesyneratel ananm3a aktuBHOCTH JIBI™ ¥ BIIMSHUS Ha Hee TOTUMOP(HHU3-
Ma 1021C/T rena JIBI' moka3anu, 4To AaHHBIA MOTAMOP(HU3M OKa3BIBACT
BBIpa)KEHHOE BIIMSIHUE Ha aKTUBHOCTH (pepMeHTa y OOJIBHBIX aJIKOTOJIU3MOM.
3amena muro3una Ha TuMmuH C/T B monoxenun 1021 rena JIBI" npuBogut
K CHIDKEHHIO akTUBHOCTH (pepmenTta JIBI'. Y GOMBHBIX ¢ BBICOKOMPOTPEIU-
€HTHBIM TSDKEJIBIM TeYeHHUEeM 3a00JIeBaHMS BBISIBIECH HU3KUI YpOBEHb aK-
tuBHOCcTH JIBI', uTO 00ycoBIMBaeT BEIpaskeHHOE MOBBIIIEHNE CO/IEPYKAHUS
JA.

Takum 00pa3oM, MHAWBUIyAIbHBIE XapaKTEPUCTHKH MeTaboiau3Ma Ka-
TEXOJaMUHOB, CBSI3aHHBIE C TEHETHYECKUMH OCOOEHHOCTSIMH, OIPENEISIOT
TSDKECTh TEUEHHs aJKOTOJIbHOTO a0OCTUHEHTHOTO CHHIPOMA U PUCK Pa3BH-
TUS AJIKOTOJIBHOTO AETHUPHUSL.
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METABOLISM OF CATECHOLAMINES IN PATIENTS
WITH DELIRIUM TREMENS

Veretinskaya A. G., Vekshina N. L., Nikolaeva V. V., Anokhina I. P.

Research Institute on Addictions, Branch of «Federal Medical Research Center
of Psychiatry and Addictions n. a. V. P. Serbskiy» of Ministry of Healthcare of
Russian Federation, Moscow, Russia

Alcohol dependence as a disease is characterized by craving for alcohol,
withdrawal syndrome (AWS) after stopping alcohol consumption and possi-
ble development of mental disorder — delirium tremens (DT) in connection
with pronounced manifestations of severe withdrawal syndrome. However
even in case of severe AWS, not all patients develop delirium AAS. This is
related to individual biological personality traits, which are obviously de-
termined genetically. The leading role in mechanisms of alcohol dependence
is played by catecholamine (CA), mainly dopamine (DA) brain system. One
of the key enzymes of CA system is dopamine-beta-hydroxylase (DBH)
which is catalyzing noradrenaline (NA) synthesis reaction from DA.

In this paper we studied DA and NA on blood plasma levels among pa-
tients with alcohol dependence at DT stage. To study brain neuro-chemical
processes, cerebrospinal fluid (CSF) it has been studied for DA and NA le-
vels. In a separate group of alcohol dependent patients at DT stage DBH
enzyme activity in plasma was studied, with simultaneous genotyping of this
enzyme on C/T 1021 DBH gene polymorphism. It is known that DBH plas-
ma concentration is an inheritable trait, and that the structural DBH protein-
encoding locus is key influencing the plasma enzyme activity.

Clinical and biochemical examination was performed in 12 patients with
alcohol dependence with DT after 1—3 days from its beginning. Control
group included 20 healthy men who do not abuse alcohol, without psychotic
disorders. Blood and CSF DA and HA were determined by HPLC with elec-
trochemical detection. DBH activity and genotyping DBH gene 1021 C/T
polymorphism was carried out on patients with high-progredient (n=22) and
low-progredient (n=14) development of alcohol dependence. DBH activity
was measured using spectral photometry, DBH gene genotyping was per-
formed by mini-sequencing with MALDI-TOF mass spectrometry.

Statistical analysis was performed using Student's t-test and Statistica for
Windows software.

Measuring DA blood plasma levels in patients with DT has shown sig-
nificant increase in its level compared to the control (DT: 349.0+£104.6
pg/ml; control: 109.0£17.0 pg/ml; p<0.05). CSF DA levels among DT pa-
tients had an tendency to increase. Findings suggest unidirectional change of
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blood plasma and CSF DA levels. Increase of DA in blood plasma and CSF
among patients with DT correlates with delirium severity, and severity of
psychiatric and neurologic disorders.

Blood plasma NA concentration among patients with DT decreased sig-
nificantly (DT: 258.6+86.5 pg/ml; control: 446.0+34.0 pg/ml; p<0.05). In-
creased blood plasma DA concentration decreased NA level, trend data on
increased CSF DA level among patients with DT may be associated with
impaired activity of DBH enzyme. Enzyme activity is known to be con-
trolled at genetic level.

The results of DBH activity research have shown that in patients with
high-progredient course of the disease, DBH tended to be lower, in compari-
son with low-progredient (test: 27.9+11.73 nmol/ml/min high-progredient
course; 36.4+19 nmol/ml/min — ow-progredient course). In some patients
with severe, high-progredient course of the disease especially low DBH ac-
tivity was revealed (11.1745.8 nmol/ml/min). Analysis of 1021 C/T poly-
morphism of DBH gene alongside with measuring DBH enzyme activity has
shown that among patients who had T/T and C/T variations of 1021 geno-
type, DBH activity is lower, compared to those with C/C gene variation
(22.82+13.32 nmol/ml/min, 27.68+12.48 nmol/ml/min, 34.83+11.65
nmol/ml/min, respectively).

Results of DBH activity analysis and the impact of 1021 C/T gene poly-
morphism have shown that this polymorphism has a significant effect on
enzyme activity in patients with alcohol dependence Replacement of cyto-
sine by thymine C/T at 1021 position of DBH gene, leads to decrease in
DBH enzyme activity. Patients with high-progredient, severe course of the
disease, low levels of DBH activity were found which lead to pronounced
increase of DA concentration.

Thus, individual features of CA metabolism associated with genetic cha-
racteristics determine severity of alcohol withdrawal syndrome and the risk
of developing delirium tremens.
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MOUCK BUOMAPKEPOB C IIOMOIIbIO MOJIEKY.JISIPHO-
HUTOTEHETUYECKHNX TEXHOJIOTUi: TEHOMHBIE
N XPOMOCOMHBIE AHOMAJIUU ITPU AYTU3ME

Bopcanosa C. I'.'**, I0pos 0. B."**, Kypunnas O. C.">*,
3enenosa M. A.'?, llevuzioa H. A."**, Kpasen B. C.'*, FOpos H. 10.'%*

'OCI rBOY BIIO PHUMY um. H. U. IMuporosa Munsapasa P®

HU Knunauyecknii nHCTHTYT neanaTpun uMm. akai. 0. E. Beastumena, Mockpa
2®OIrBHY Hay4Hblii HeHTP NCUXMYECKOro 310p0Bbs, MockBa
3 Mockosckuii TOPO/ACKON NCUXO0/I0ro-neJarornieckuii ynusepcurer, Mocksa

4 <
Poccuiickasi MeTMIMHCKAS aKaJeMUsl MOCJIeIUILIOMHOTO oﬁpasosaﬂuﬂ, MockBa

Hean uccienoBanusi. V3yueHne reHOMHBIX U XPOMOCOMHBIX MHKPO-
QHOMAJIHMH C MOMOUIBIO MOJIEKYISPHO-IIUTOT€HETHUECKUX TEXHOJIOTUHN IS
BBISIBJICHUSI CHIEU(HUIECKNX aHOMAJIMKA 1 OMOMapKEPOB IIPH ayTHU3ME.

Matepunan u mMetonbl. B pabore uccienoBainuch KIeTKH KpoBH OT 54
JIeTel ¢ ayTUCTUYECKUMU pacCTpoiicTBaMU B Bo3pacte oT 1 roga no 14 ner.
CpenHuiil BO3pacT MalMeHTOB COCTaBIsI 6 JeT. JluarHoctuka ayrusma mpo-
BOJMJIACh IO COBpEMEHHBIM auarHoctuueckuM cucremam [CD-10 u DSM-
IV-TR. B uccienoBaHuu HCHONb30BAJINCh LIUTOTEHETUUYECKHE U MOJIEKY-
JIIPHO-LIUTOT €HETUYECKUE METOIbI, OIIUCAaHHBIE paHEe.

Pe3yabTaThl H 00Cy:KIeHHe HccaeT0BaHusI. B KIMHUUECKOI BBIOOpKE
n3 54 obcienoBaHHBIX TONBKO ¥ 4 (7,4 %) nereil oOHapy:KeH HOpMaJbHBIN
KapuoTun 0e3 XpOMOCOMHBIX HapymieHuil. B 92,6 % ciydaeB BBISBIECHBI
pa3M4HbBIE TEHOMHBIE aHOMAJIMK B BHJI€ MUKPOJEJIEINH U MUKPOAYIUIHKA-
uil. AHOMaINU 3aTPOHYIHM BCE XPOMOCOMBI. Hallie BCero BCTpeyasuch Ie-
pecrpoiiku xpomocoM X (20,1 % OT Bcex T€HOMHBIX mepecTpoek: n=164,
KOTOpBIE BBISIBIIEHBI Y 54 nereid). Pexxe Bcero HaOmoaamicy aHOMajIuu Xpo-
MocoM 13 u 18. XpoMOCOMHbBIE aHOMAJIUU € TIOMOIIBIO [TUTOT€HETUYECKOT O
MeTo/ia BBISIBIIEHHI B 7,5 % citydaeB. Bee ciryuan ObUTH MO3aWYHBIMU C YHC-
JICHHBIMH M CTPYKTYPHBIMH aHOMAJIMSIMH XPOMOCOM. PasnnuHble Xpomo-
COMHBIE BapHaHTbI, KOTOpPBIE JI0 CHX ITOp PACIEHMBAIOTCS KaK BapHaHTHI
HOPMBI, OOHapyXeHbI B 25 ciyuasx (46,3 %). [lokazaHo mpeobiagaHue Ba-
puaHToB xpomocoM 1 u 9.

CoBpeMEHHBIE IIUTOr€HETUYECKHE U MOJEKYJISIPHO-IIUTOTCHETUYECKUE
WCCIIEIOBAaHUS TPU HICHTHU(PUKAIMA XPOMOCOMHBIX MHKPOIEPECTPOCK
y ZeTeil ¢ NMCUXMYECKUMH 3a00JIEBaHUSIMH TIO3BOJISIIOT HE TOJBKO OOHapy-
KHUTh YUCJIIEHHBIE WINM CTPYKTYPHBIE aHOMAaJHU T'€HOMa, HO M KapTHPOBAThH
TeHBl NICUXWYECKUX Ooyie3Hel. DTo HeoOXOIMMO JUIsl PEIleHHs 3ajad, CBs-
3aHHBIX C MOJIEKYJIIPHOH JUarHOCTUKON M MEAWKO-T€HETHYECKHUM KOHCYJIb-
TUPOBaHUEM IIPU ayTUCTUUECKUX PACCTPOMCTBAX.
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AHanu3 BapHaluii TeHOMa M MHKPOAHOMAJIUH XpOMOCOM, OOHapyXKCH-
HBIX B HAIleM HCCJIEJIOBAHUU Yy JIETeH C pacCTpONCTBAMU ayTUCTHYECKOIO
CIIEKTpa, MPEICTaBJIsET HECOMHEHHBINM MHTEpeC i JaJIbHEHIIero Moucka
TEHETUYECKUX W DIUTEHETMYECKUX HM3MEHEHHUM, a TakKe JJISl BBISIBICHUS
Pa3INYHBIX TUATHOCTHYECKUX MapKEPOB ayTU3Ma.

Hcceneoosarnue ocywecmeneno npu (punancosou noddepaicke Poccutickoeo Hayu-
Hoeo ¢onoa (epanm No 14-35-00411).

HEMUPOTPO®PUUYECKHUE ®AKTOPBI BDNF U NGF
N NMOJIMMOP®U3M UX 'EHOB
KAK BUOJIOTHYECKUE MAPKEPBI JEITPECCUN

Bsanosa H. M., Jleuyk JI. A., CumyTtkun I'. T'., UBanoBa C. A.

HHH ncuxuueckoro 310poBbs, Tomck, Poccus

Heiiporpoduueckue ¢pakropst BDNF u NGF BoBIeueHBI HE TOIBKO
B [IATOr'€HE3 JIETTPECCUBHBIX PAaCCTPOMCTB, HO U B OTBET Ha (apmaxorepa-
MU0 aHTHJENPECCUBHBIMU INpenapataMu. CeiBopoTodHble ypoBHH BDNF
1 NGF nonoxurensHo Koppenupyor ¢ ux ypoHeMm B [THC, B cBsi3u ¢ yeM
WX pPacCMAaTPHBAIOT B KAYECTBE BO3MOXKHBIX OMOMapkepoB addeKkTUBHBIX
paccTpoiictB. Bmecre ¢ TeM JaHHBIE, MONYYEHHBIE MCCIEIOBATEIIMU Ha
PA3HBIX MOMYJAIUIX, 329aCTYI0 IPOTUBOPCUHBEI.

Matepuan u Metoabl. Hamu mpoBezieHo M3ydeHHe BKJajga HEHpOTpPO-
¢uaeckux Gakropor BDNF u NGF B passurue ad(heKTHBHBIX pacCTPOHCTB
B 3aBHCHUMOCTH OT HO30JIOTHIECKOH (DOPMBI, TSHKECTH JCTPECCUH, HATNIHS
aTUMUYHON CUMNTOMATUKA W MpoBoAuMMON Tepamuud y 202 mNaueHToB
¢ aeKTUBHBIMH paccTpoiicTBaMu U 90 MCUXUYECKH M COMATHUYECKH 3710-
poBbIX Jui. ObciieoBaHuEe TPOBOJWIOCH IO CTAHAAPTHBIM MEXIYHapO.I-
HBIM TICHXOMETPHYCCKUM IIIKajaM Il OOJBHBIX JICIPESCCHBHBIMH pac-
crpoiictBamu — HDRS-17 (mkana menpeccun I'amunbrona), CGI (obmee
kinuHuuYeckoe BriedamieHue), mkana SIGH-SAD (oOmmwmii Gamm, Gamm st
TUTIMYHBIX ¥ 0AJUT TSl aTHUIUYHBIX JEMPECCUBHBIX CHMIITOMOB). Onpenere-
HHUE COJEPKaHUs MO3TOBOro Heliporpoduueckoro dpakropa (BDNF) u dak-
Topa poctra HepBoB (NGF) nmpoBoamiiy B CHIBOPOTKE KPOBH METOIOM UMMY-
HO(EPMEHTHOTO aHaJIu3a C UCIOJIh30BaHNEM HaOOPOB peareHToB R&D Sys-
tems, RayBiotech, Ha aBTOMaTH4YeCKOM MUKPOILIAHIIETHOM CHEKTPO(hOTO-
merpe EpochBioTekInstruments (CLHA). IMomumopdusmsl renoB BDNF
n NGF uccienoBaHbl METOJIOM ITOJIMMEPA3HO-IIEITHOM pPeaknuy B peaJbHOM
BpemeHn Ha aminmudukatope StepOnePlus (Applied Biosystems, CIIA)
¢ npumenenuem TagManl Validated SNP Genotyping Assay (Applied Bio-
systems, CIIIA).
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CraTtuctuueckasi o0paboTKa pe3yabTaTOB T€HOTUITHMPOBAHHS IPOM3BE-
JieHa ¢ momoibto nporpammsel SPSS, Bepcus 20,0.

HccnenoBanue nmokas3aao OTCYTCTBHE Pa3IM4Mil B KOHI[EHTPALUU ChIBO-
porouHoro BDNF y manueHnToB ¢ eJUHCTBEHHBIM AEMPECCUBHBIM IH300M
(JI2) u manmeHTOB ¢ peKyppPEHTHBIM JICIPECCUBHBIM paccTpoiictBoM (P/IP),
a B cojepxanuu NGF moka3zaHa TEHIEHIUS K CHHKEHHIO KOHIIEHTpaluu
JaHHOro HeiporpoduHa mpu PJIP, 4yTo Moxer paccmarpuBaThesl Kak CTpa-
Terusi BBKUBaHU, YTOOBI MOJrOTOBUTH OPTaHU3M K CTPECCOBOM CHTYaIHH,
TEM CaMbIM OKa3bIBasl 3alIIUTHOE JIEHCTBUE.

[IpoBeneHne KOppeqsLUOHHOIO aHajlu3a MOKa3ajo AOCTOBEPHYIO MOJIO-
XKUTENbHYI0 Koppenauuto koHueHTtpaimu BDNF B celBOpoTke KpoBH €O
cpennelt cymmoit 6amioB o mkane SIGH-SAD i THOHYHBIX JAETPEeCCHB-
HBIX CUMIITOMOB JI0 Hauana Tepanuy ¥ Ha 28-H JeHb Tepamuu, a TakkKe CO
cpenneir cymmoit 6amtoB mo mkane CGI-S Ha 28-i1 nenp Tepamun. Taxxke
BBISIBIIEHA OTpHUIIATENIbHAs Koppensuus Mexay conepxanueM NGF B cbiBo-
POTKE KPOBH M TSKECTBIO TEKYILIETro IECTNPECCUBHOIO 3MN30/a, OLICHEHHON
no mkane CGI-S no Hauana tepanuu. Koppensuuu konuentpanuun BDNF
1 NGF B CBIBOPOTKE KpOBHM C OTBETOM Ha AHTUACIPECCUBHYIO TEPAIHUIO
BBISIBJICHO HE OBLIO.

I'enotumupoBanue obpasnoB JJHK mamueHTOB ¢ JENpecCHBHBIMU pac-
CTpOMCTBaMM U 3[J0POBBIX JIMII IIOKa3aJ0 acCOIMALUIO TTOJIMMOpP(HOro Ba-
puanTa rs6265 rena BDNF ¢ apdekTuBHbIMU paccTpoiicTBamu. B gacTorax
BCTPEYaEMOCTH TEHOTHIIOB W ayuieliell monuMopdHoro Bapuanra rs6330
rena NGF Mexay BRIOOpKaMH MalMeHToB ¢ appeKTUBHBIMU pacCTpoiCTBa-
MH M 3JI0pPOBBIMM JIMIIAMH 3HAYUMBIX OTJIMYUI HE BBISBJICHO (X2:0,16,
p=0,92). TlomumopdubIii Bapuant rs6265 reHa BDNF acconumupoBaH cO
cpennet cymmoit 6aymtoB mo mkane SIGH-SAD i THIHYHBIX JAETPEeCCHB-
HBIX CHMITOMOB JIO0 Hayaja Tepalruy, a TaKKe CO CpeaHell cyMMoi 6amioB
no mxkane CGI-S no nedenus u Ha 28-# neHb Tepanuu. IlonydeHHble TaH-
HBIE€ CONOCTaBUMBI C BBISBIEHHBIMU KOPPETSALMAMU C CHIBOPOTOUHON KOH-
uentpanueii BDNF. [Tonmumopdnsiii Bapuant rs6330 rena NGF acconunpo-
BaH cO cpemHuMH cymMMamu OatoB mo mmkaine SIGH-SAD nHa 28-it neHp
Tepanuy JUIs TUITMYHBIX ¥ ATHITHYHBIX JEPECCUBHBIX CUMIITOMOB.

BrlsiBIeHHBIE HaMM KOppeNALUU CoAep)KaHus ChIBOpOTOuHbIX BDNF
u NGF ¢ TspKecThlo TEKyIIero JenpecCMBHOTO SMU30/a, OLUEHEHHOW M0
mxkanaM SIGH-SAD u CGI-S, n xiuHu4eckuM ynydmieHueM Ha 28-i1 neHb
Tepanuy, HeCMOTPS Ha MPOTUBOPEUUBBIE JAHHBIE O COJEPIKAHUM JaHHBIX
HelipoTpoduueckux (akTOpoB B CHIBOPOTKE KPOBH, CBHJETEIHCTBYIOT 00
HX BOBJIEYEHHOCTH B ITaTOT€HE3 U TEPAMHIO JETIPECCUBHBIX PACCTPOMCTB.

Paboma evinonunena npu noodepoicke Poccuiickoeo ¢honda ¢yrnoamenmanvhvix
uccneoosanuii (npoexkm Ne 14-04-01157a) u cmunenouu Ilpezudenma PD (CII-
1786.2015.4).
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NEUROTROPHIC FACTORS BDNF AND NGF AND THEIR GENE
POLYMORPHISM AS BIOLOGICAL MARKERS OF DEPRESSION

Vyalova N. M., Levchuk L. A., Simutkin G. G., Ivanova S. A.

Mental Health Research Institute, Tomsk

Neurotrophic factors BDNF and NGF are involved not only in the pa-
thogenesis of depressive disorders, but also in response to antidepressant
pharmacotherapy. Serum levels of BDNF and NGF are positively correlated
with their levels in the central nervous system, and therefore they are consi-
dered as potential biomarkers of affective disorders. However, the data ob-
tained by researchers at different populations are often contradictory.

We studied the contribution of neurotrophic factor BDNF and NGF in
the development of affective disorders, depending on nosology, severity of
depression, presence of atypical symptoms and therapy in 202 patients with
affective disorders and 90 mentally and somatically healthy persons. The
survey was conducted by an international standard psychometric scales for
patients with depressive disorders — HDRS-17 (Hamilton Depression Scale),
CGI (clinical global impression), SIGH-SAD (the total score, score for typi-
cal and atypical depressive symptoms). Determination of brain-derived neu-
rotrophic factor (BDNF) and nerve growth factor (NGF) in the serum was
performed by enzyme immunoassay kits using R&D Systems, Ray Biotech,
on an automatic microtiter spectrophotometer Epoch BioTek Instruments
(USA). Polymorphisms NGF and BDNF genes investigated by polymerase
chain reaction in real time thermocycler StepOne Plus (Applied Biosystems,
USA) using TagManl Validated SNP Genotyping Assay (Applied Biosys-
tems, USA). Statistical analysis of the results of genotyping was performed
using SPSS, version 20.0.

The study showed no differences in the serum BDNF in patients with a
single depressive episode (DE) and patients with major depressive disorder
(MDR), and NGF content shows the tendency to reduce the concentration of
the neurotrophin with MDR, which can be seen as a survival strategy to pre-
pare body to a stressful situation, thus providing a protective effect.

The correlation analysis showed a significant positive correlation be-
tween BDNF serum concentration with the average sum of points on the
SIGH-SAD typical depressive symptoms before treatment and on day 28 of
therapy, as well as the average number of points on the CGI-S scale on day
28 of therapy. A negative correlation between the content of NGF in the
blood serum and the severity of the current depressive episode was shown,
assessed on CGI-S prior to initiating therapy.
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Correlations between the concentration of BDNF and NGF in the serum
with the response to antidepressant therapy has been identified.

Genotyping of DNA samples of patients with depressive disorders and
healthy individuals showed an association of polymorphic variant rs6265
BDNF gene with affective disorders. The frequencies of genotypes and al-
leles of polymorphic variant rs6330 NGF gene between samples of patients
with affective disorders and healthy individuals revealed no significant dif-
ferences (x2=0,16, p=0.92).

Polymorphic variant rs6265 of BDNF gene was associated with an average
sum of points on the SIGH-SAD typical depressive symptoms before treat-
ment, as well as the average amount of scores on CGI-S before treatment and
on day 28 of therapy. These data are consistent with the identified correlations
with serum BDNF concentration. A polymorphic variant rs6330 of NGF gene
is associated with the average amount of points on the SIGH-SAD on day 28
of therapy for typical and atypical depressive symptoms.

Correlations of serum BDNF and NGF with the severity of the current
depressive episode, evaluated on scales SIGH-SAD and CGI-S, and clinical
improvement on day 28 of therapy, despite conflicting data about the con-
tents of neurotrophic factors in blood serum, indicate their involvement in
the pathogenesis and treatment of depressive disorders.

This work was supported by the Russian Foundation for Basic Research (Project
no. 14-04-01157a) and Russian President Scholarship (SP-1786.2015.4).

HAPYIIEHHWSI CHA U TIOJIMMOP®HU3M G308A 'EHA TNF-a
B OTKPBITOU IONIYJIALIUA B 3AITA/THOU CUBUPH:
INPOI'PAMMA BO3 MONICA-PSYCHOSOCIAL

I'agapos B. B., Boesoga M. U., I'pomosa E. A., Makcumos B. H.,
I'agaposa A. B., I'arynun U. B., [1anos /1. O.

HUU tepanuu u npoduaakruieckoii Mmequuunsl, HoBocuoupcek, Pocens

Heas nccaenoBanus. Onpenenuts accouuanuio Hapymenus cHa (HC)
Kak (akTopa pHCKa CepAeYHO-COCYAMCTHIX 3a00JIeBaHUIl C MOTUMOpGH3-
MoM G308A rena daxropa Hekpo3a omyxonu TNF-o B OTKpBITOH momyJisi-
HH.

Matepuanbl U MeToAbl. B pamMkax TpeThero CKpMHHHTA MPOTrPaMMBI
BO3 «MONICA-psychosocial» obcrnenoBana ciaydaiiHast penpe3eHTaTiBHas
BbIOOpKa MyxuuH 25—64 ner — xxuteneid HoBocubupcka B 1994 1. (n=657,
cpennuii Bo3pact — 44,3+0,4 roma, pecnionc — 82,1 %). Hapymenust cHa
WCCIIEIOBANIY C UCTIOIb30BaHKEM HIKaJIbl Jenkins.
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I'enotunupoBanue m3ydaemoro momumopdusma G308A reHa dakxropa
Hekpo3a onyxonu TNF-o npoBOAWIOCH IO cTaHAapTHoU MeToauke. Ctatu-
CTUYECKHI aHau3 MPOBOAMIICS C MOMOIIbI0 porpamMmbl SPSS-11,5.

PesynbTaThl. YpoBeHs HapylIeHUH CHa B MY>KCKOH nomyssiiuu 25—64
siet coctaBui 48,3 %: oleHKa CHa «yIOBJIETBOPUTEIBHO» — 39,6 %, olleHKa
«rmtoxo» — 7,6 %, olieHKa «oueHb m1oxo» — 1,1 %. I'enorun G/G rena TNF-
o Bctpeyvancs y 79,1 % nun, resorun A/G — B 19 % ciyyaes, renotun A/A
-y 1,9 % myxunn. Cpenu Hocuteneli renoruna G/G rena TNF-o B cpaBHe-
HUM C HOCHTEIISIMH BCEX JIPYTHX F€HOTUIIOB ropasJio yale 3aMKCHpOBaHa
oreHka cHa «xopomio» (98,3 %). Hampotus, cpeau HOcHUTENEH TeHOTUIA
A/G rena TNF-q, B CpaBHEHHH C HOCHUTEINISIMH BCEX JIPYTUX T€HOTUIIOB, Ya-
11e COH OB «yHoBIeTBOpUTENLHEIN (30 %), uem «xopomwuit» (15,2 %).

3akmouenne. Haiinena noctoBepHas accolpianiis MeXIy YpOBHEM Ha-
pyueHus cHa u reHoturioM A/G rena TNF-o.

Paboma noodepoicana epanmom PITH® Ne 14-06-00227-a.

HAPYHIIEHUE CHA U VNTR IOJIMMOP®U3M I'EHOB-
KAHJUJIATOB DRD4 M1 DAT B OTKPBITOI NOMYJIAIUUA
CPEJU MYKUYUH 25—64 JIET B POCCUU/CUBUPU:
IMPOI'PAMMA BO3 MONICA-IICUXOCOLHUAJIBHASA

I'agapos B. B., Boesoga M. U., I'pomosa E. A., Makcumos B. H.,
I'agaposa A. B., I'arynun U. B., [1anos /1. O.

HUU tepanuu u npoduiakruieckoii Mequuunnl, HoBocuéupcek, Poccns

Hean. M3yunts reHeTnyeckre 0COOEHHOCTH HapyYIIEHUS! CHA B OTKPHI-
TOH TOIYJISIIAN cpeau MyX4urH 25—64 netr B Poccun/Cubupu.

Matepunanbl U Metoabl. Hamu Obuin 0OciieoBaHbl MY)KYHHBI B BO3-
pacte 25—64 ner, xurtenu OAHOro u3 paioHoB r. HoBocuOupcka. Pempe-
3eHTaTHBHAsl BbIOOpKa OblIa chopMHpOBaHA B COOTBETCTBUM C TpeOoOBa-
HUsIMU TipoTokoiia nporpaMmmbel BO3 MONICA Ha ocHOBe M30MpaTenbHBIX
CIHCKOB C HCIIONB30BaHWEM TaOJUIBI CIydalHBIX 4ncen. Becero obcnemo-
BaHO 657 myxumH (cpenuuii Bo3pact 44,3+0,4 roma, pecrionc — 82,1 %).
OnporreHHBIM OBLT NPEUIOKEH BONPOC: Kak Brl ciiute? Bo3moxxHbIE Bapu-
aHTBI OTBETOB: OYEHb XOPOIIO», «XOPOIIO», «YIOBIETBOPUTEIBHOY, (ILIO-
X0» M «OUEeHb IIOXOY.

Pesyabratsl. [To HalIMM TaHHBIM, YPOBEHb HAPYIIEHUS CHA B MY)KCKOM
nomysituu 25—64 et cocraBui 48,3 %. OueHka cHa «yIOBIETBOPUTENb-
HO» — 39,6 %, «moxo» — 7,6 %, «oueHs mioxo» — 1,1 %. Jlanu olieHKy cHa
«xopoto» — 46,2 %, «odensb xopouo» — 5,6 %.
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Onpenernen Hanbonee yacto Berpedaronmiicss VNTR nomumopdusm rena
DRD4: renotun 4/4 — 57,9 %, ¢ MeHBIIIEH YaCTOTON BBISBIICHBI T€HOTHIT 2/2 —
6,1 %, rerorun 2/4 — 12,5 % u reHotun 3/4 — 5,6 %; emg¢ pexe UM MECTO
reHoTun 4/6 — 4,2 %, reHorunsl 4/7 1 6/6 MPUCYTCTBOBAIX B PABHBIX MPOIIOP-
msix — mo 2,1 %. B momymsmmu npeoOnagan roMo3uroTHent reHotun 10/10
VNTR nonmumopdusma rena DAT — 54,8 %, pexe Berpeuascs renorun 9/10 —

36,6 %, Ha TpeTbeM MecTe Haxozuics reHotur 9/9 — 3,7 %. C HapyiieHneM cHa

YaIre acCONMUPOBaHbI HOCUTEM reHoTrma 4/6 reHa DRD4 (X2:26,941, df=1,

p<0,0001) u rerotuma 9/9 rena DAT (X*=6,459, df=1, p=0,011).
3akiouenue. HapyieHust cHa J1I0CTOBEPHO acCOLMUPOBAHBI C OIpee-

néanbiMu VNTR nonmumopdubiMu Bapuantamu reHoB DRD4 u DAT.
Hccnedosanue noooepocano epanmom PITHD® Ne 14-06-00227.

METO/1 JTA3BEPHOM JONIIJIEPOBCKOM ®JIOYMETPUA
B U3YUEHUU HAPYIIEHUIA MUKPOLIAPKYJIAIAN
P CUHAPOME OTMEHBI AJIKOI'OJISA

TI'oawiruna C. E., Caxapos A. B.
I'bOY BIIO YUutunckas 'MA Mun3apasa Poccuu, Yurta, Poccus

OO1Ien3BECTHO, YTO KPOBEHOCHBIE COCYZbI, OCOOEHHO MHKPOLUPKYIIs-
TOPHOT'O pyciia, CTPAJAIOT B MEPBYIO OYEpPE/Ib TPH 3TOYIOTPEOICHIH aJIKOT0-
JIeM, TaK KakK OCYIIECTBIISIIOT TPAHCIIOPT alKorois KO BceM opraHam. [lpm
9TOM TOYHbIE MAaTOPU3HOIOTMUECKUE MEXaHU3MbI HApYIIEHHH MHKPOLUPKY-
JISIIMY TIPU 3JI0YTIOTPEOJICHUH CIIMPTHBIMU HAIMTKAMH TO-TIPEKHEMY HE YC-
TaHoBJIeHBI. Clle0BaTeNbHO, 3TOT BOIIPOC TPEOYET JaNbHENIEr0 U3y eHHSI.

Lens nccienoBanus: U3ydeHne HAPYIIEHUH MUKPOLMPKYJISIIAK TIPH CHH-
JIPOME OTMEHBI aJIKOTOJIsl METOJIOM JIA3€PHOM JIOMIUIEPOBCKOM (hIIOYMETPHHL.

Matepuan u Meroasl. Ha 6aze HapKoJIOrMuecKoro Aucnancepa ObLIO
obcnenoBano 50 marueHTOB B Bo3pacTe oT 25 1o 50 jeT, rocruranu3upo-
BaHHBIX /IS JICYEHHS aJKOTOJBHOrO aOcTUHeHTHoro cuuapoma (AAC,
34 uvenoBeka) u ankoronbHOro genupus (AJl, 16 yenosek). Mccnenopanue
MIPOBO/AMIIOCH B 1-# JIeHb MOCTYIUICHUS (B COCTOSIHUM CHHJIPOMa OTMEHBI,
CO) u Ha 14—15-¢ cyTKH OT rocuTaIu3amu (B KOHIIE ITOCTA0CTHHEHTHO-
ro cocrosiaus, KITAC). KonrponbHyro rpynmy cocraBuiau 20 3710pOBBIX
JI0OOpOBOIIBIIEB B Bo3pacte ot 21 g0 50 mer.

JIs OIIEHKHM COCTOSIHMSI MHKPOLMPKYJISITOPHOTO PYClla HMCHOJIB30BAJIH
HEWHBA3UBHBIA METOJ Jla3epHOW agomuiepoBckoil ¢uoymerpun (JIAD)
C IOMOIIBIO Jla3epHOro aHanuzatopa kpoBoToka «JIAKK-02» c kommbio-
TEpHBIM HHTEpdEcoM.
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JlaTuuk ycTaHaBIMBaJIM B HIDKHEH TPETH MPEAIUIeUbs 10 HAPY>KHOH 110~
BEPXHOCTH Ha 4 CM BBIIIE OCHOBAHHS IIMJIOBHIHBIX OTPOCTKOB JIOKTEBOI
U JIy4eBOH KocTed. Bece uccienoBaHus OCYIIECTBIIAINCE B IOJIOKEHUU Jie-
’*a, pyKa HaxoAuIach Ha ypoBHe cepaua; JIJId-rpaMMbl perucTpupoBaiuch
B TeueHne 3 mMuHyT. OueHHBAINMChH MOKa3aTenb MUKpouupkyssinuu (IIM),
CPEIHEKBAIPATUICCKOC OTKIOHECHUE () M Kod(duiment Bapuamuu (Kv).
[Mapamerp IIM oTpakaeT BelMWYMHY MOTOKAa KPOBH B MHTEPBAI BPEMEHH,
BbIpa)kaeMylo B Nep(y3nOHHBIX enuHunax (nd. en.); o u Kv — Bapuabens-
HOCTh MHKPOCOCYAMCTOrO KpoBOTOKa. Crarucruueckas obpaboTka mHoiy-
YEHHBIX PEe3yJIbTaTOB OCYIIECTBIAJACh C NPUMEHEHHEM IaKeTa aHalu3a
Microsoft Excel u makera mnpHKIagHBIX CTaTUCTUYECKUX HpPOrpamMm
«Statistica 6.0». JlocTOBEpHOCTb pa3IMuuii ¢ KOHTPOJIBHOW I'PYMITON OLIEHH-
BaJsiach 1o t-kputeputo CTblo/IeHTa.

Pe3yabTaThl 1 UX 00cy:KAeHHe. Y CTaHOBJICHO, YTO y OOJNBHBIX aJIKOTO-
JU3MOM B COCTOSIHUM OTMEHBI aJIKOTOJISl TOKa3aTelb MHUKPOLMPKYISINN
MOBBIIIAJICA OTHOCUTENIBHO KOHTPONBHOM Ipynmsl B 2,7—2,8 pa3a Kak Npu
AAC, tak u ipu AJ] (korTpons — 4,88+0,55 . en.; 13,73+0,96 mpu AAC,
p<0,001; 13,38+1,62 npu AJI; p<0,001). B mocTaOCTUHEHTHOM MEPHUOAC OH
YMEHbIIAJNCS, HO HE JOCTUrall KOHTPOJBHBIX 3HaueHud (9,13+0,94 npu
AAC, p<0,001; 8,03+1,38 mpu AJl; p<0,05), ocraBasics B 1,6—1,8 pasza
BBIIIIE JIaKe B KOHIIE TOCTAOCTHHEHTHOTO cocTOosiHUS. [lomyueHHbIe pe3yiib-
TaTHl OTPAXKAIOT BHIPAYKEHHOE YCKOPEHHE IT0TOKAa KPOBU B MHTEPBAJ BpeMe-
HHU 4epe3 MUKPOLUPKYISITOPHOE PYCIO Yy MAlMEeHTOB, KaK NPH CHHAPOME
OTMEHBI (OCJIO)KHEHHOM U HEOCJIO)KHEHHOM ), TaK U II0CIIE HETO.

AHanornuHble N3MEHEHHUs IPOUCXOIMIN CO CPEITHUM KoeOaHueM mep-
¢y3uu (o) mpu AAC. Tak, cpeHEeKBaApaTHUECKOE OTKIOHEHUE OBIIIO MaK-
CHUMaJbHBIM B MEPHOJ CHHApPOMa OTMEeHBI (KoHTposbs — 1,58+0,12 nd. en.;
3,2340,32 mpu AAC, npesitienue B 2 pasa, p<0,001), 3atem mokasarenb
YMEHBIIAJICS B TOCTAOCTHHEHTHOM cocrostauu (2,47+0,16, p<0,001), HO He
JIOCTUran KOHTPONBHBIX 3HAYEHUH, MO-MIpexHEMY MpeBbimas ux B 1,6—1,8
pasza. Y MamMeHTOB B COCTOSIHUM AJIKOTOJBHOTO JIEJMPHs CpeiHee Koeba-
HHUE nepQy3uH NPEBBINIAIO0 KOHTPOJbHbIE 3HAUeHHs B 2,2—2,3 pas3a Kak
B ocTpoM coctostHuH (3,52+0,57; p<0,001), Tak u B MOCTAOCTHHEHTHOM IIie-
puoxne (3,56+0,53, p<0,001), He mOKa3bIBas TEHICHIMIO K CHIDKCHUIO.
B pesynerate, B KITAC npu ankoroJsHOM JeNUPHUU BETMYUHA CPEAHEKBA-
paTH4ecKoro OTKJIOHEHHS (G) oka3anach B 1,4 pasza Gosblile, 4eM IpH HEoc-
JIOXKHEHHOM a0cTuHEeHTHOM cuHIpome (p<0,05).

B cocrostHnu cuHIpoMa OTMEHBI HaAMH OBIIIO YCTAHOBJIIEHO CHW)KEHHE
Koa¢p¢unmenTa Bapuanuu B 1,5 paza 1o cpaBHEHUIO ¢ KOHTPOJIBHOH IpyI-
ot (koHTpons — 41,33+£5,17 %; 28,154+4,25 npu AAC, p<0,05; 27,0+£3,21
npu AJl; p<0,02). ITpu HeocnoxxHenHOM AAC B janpHeHIIeM B mporiecce
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TEpanuy TOT MOKa3aTeb YBEIWYMICS NMPAKTUUECKH 0 KOHTPOJIBHBIX 3HA-
yenuii (36,92+4,91). B rpymie GONBHBIX ¢ aTKOTOIBHBIM JICTUPHEM BhISIB-
JIeH CYIIECTBEHHBIH pocT Kod(duuuenta Bapuanuu, koropbiii k KITAC
TIPEBBICHII KOHTPOJIBbHBIE 3HaueHus B 1,6 pasa (67,12+11,22, p<0,05). Coor-
BerctBeHHO B KITAC sror nokaszatens B rpymnmne AJl okazancs B 1,8 pasa
oonemie (p<0,02), uem B rpynmne AAC. IIpu 3ToM K03(h(GUITUCHT BapUaIiu
SIBIISIETCS OTPAKEHHEM BO3JIEHCTBUS Ha MUKPOLMPKYJISTOPHBIA KPOBOTOK
aKTHBHBIX MEXaHU3MOB PETYJISIIMN, KOTOPHIX SIBHO HEOCTATOYHO B OCTPOM
COCTOSIHMM CHH/IpOMa OTMEHEI. B To ke Bpems 1ocJe MmepeHeceHHOro allKo-
TOJIFHOTO JIETIMPHsSI ITPOUCXOMUT YPE3MEPHOE YCHIIEHHE JIOKAJbHBIX MeXa-
HU3MOB PEryJISIIMM MUKPOKPOBOTOKA, YTO MOXKET OBITH HEOIaronpHsTHBIM
(hakTopom.

BuiBoabl. Takum 00pa3om, HapyLIEHUs] MUKPOLMPKYISIHNA Yy OONBHBIX
AJIKOTOJIM3MOM C CHHIPOMOM OTMEHBI aJIKOTOJIsSI HOCSIT BHIPQXKEHHBIN U pac-
MIPOCTPAaHEHHBIH XapaKTep, COXPaHsSICh Jake B MMOCTA0OCTHHEHTHOM COCTOSI-
HHH, YTO HAIIUIO OTPa)XKEHUE B M3MEHEHHUHU NOKa3aTeleld MUKPOLMPK YIS,
OIIpeIeIIEMBIX METOAOM JIa3€pHOM JOMIUIepoBCKoM Guoymerpun. [Ipu
9ToM HalmoaroTcs Ooliee CyIIeCTBEHHbIE N3MEHEHNS MHUKPOLMPKYIISIIIH
TIPY AJIKOT'OJIBHOM JIETTMPHH TI0 CPAaBHEHHIO C ITPOCTHIM A0CTHHEHTHBIM CHH-
JIPOMOM, 4TO TpeOyeT AOMOIHUTEIFHOTO H3Y4eHHs C TIOMOIIBIO J1abopaTop-
HBIX METOJIOB.

HNOTEHIMAJIbHBINA BEJIOK-MAPKEP
B KPOBH BOJIbHBIX IIA30®PEHUEN

Jimutpuesa E. M.', Cmupnosa JI. I1., Cepérun A. A.', Jlorunosa JI. B.',
JleTroBa A.A.3, 3romga B.z, Cemke A. B.', MBanosa C. A.'

' HAM ncuxnueckoro 310poBbi, Tomck, Poccust
2 HuctutyTr Omomeqununckoii xumuu um. B. H. OpexoBuua, MockBa, Pocens
*TBOY BIIO Cubupckuii 'MY Munsapasa Pocenn, Tomck, Poccust

u3zodpenus npencraBiser codoit 3a0oneBaHue ¢ HESICHBIM IAaTOreHe-
30M, HO CET'OHSI U3BECTHO, YTO NPH MM30(QPEHUH BO3HUKAIOT HApYIICHHS
OenkoBoro ooMena. Tem He MeHee O€IKOBOrO MapKepa, MPUCYIIErO TOJIbKO
9TOi OOJIe3HH, 10 CHX MOp He OOHapyxeHO. TOYHBIM M YYBCTBHUTEIBHBIH
aHaJIM3 MHMHOPHBIX OEIKOB CTal BO3MOXKEH Onarofgapst pa3BUTHIO Macc-
crekTpoMeTpud. Iloucku KIIIOUEBOro peryiasTopHOro Oenka MH30(peHUH
1160 Oeska, SIBISIOMIErocst MapKepoM 3Toi OOoNe3HH, Ha CerOJHAIIHUI TeHb
KpaiiHe aKkTyalbHbI BO BCEM MUpE.

Heas. [IporeoMHbII aHATN3 CHIBOPOTKM KPOBH OOJILHBIX HapaHOHMIHOM
mm3odpeHnen.
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MeTtonnl. [{714 rccne10BaHUs UCIIONB30BaIN CHIBOPOTKY KPOBH 8 3/J0pPOBBIX
n 20 6opHBIX TapaHouHOW 1mmM3odpenuei. [larpenTs! npoxomumm nedeHne
B kimHuKax HUU ncuxudeckoro 310poBbs (ToMck). JIMarHoCTHKY TPOBOIMITA
B coorBerctBuM ¢ MKB-10. IToaroroBka o0pasioB BKiItOYaia OYUCTKY CHIBO-
POTKH OT Ma)KOPHBIX OCJTKOB C TIOMOINBIO aQHHHOM XpoMaTorpaduu, pasie-
neHre OenkoB ¢ momomnipto 1-D anexrpodopesa, TpUIICHHONNU3 OENKOB B Tene
C MOCTIEAYIOMIEH SKCTpaKield. AHaIN3 OEIKOB CBIBOPOTKU KPOBH ITPOBOIMIIH C
ucnonp3oBanreM MoHHOM JoBymkd XCT Ultra (Agilent Technologies). Komnu-
YECTBEHHBIN Macc-CIIEKTPOMETPUYECKHI aHaJIN3, C UCIOJIb30BAaHUEM MEUEHBIX
CHUHTETUYHBIX TENTUHBIX cTaHmaptoB, mpopoawin Ha QQQ TSQ Vantage
(Thermo Scientific). nentudukanms OeiKoB MPOBOIUIACH C HCTIONB30BAHIEM
nporpaMMHoro nakera Mascot («Matrix Science», CILIA). J{nst kadecTBEeHHOTO
MeTozia aHaM3a ObUI HCIOJBb30BaH METOJl BECTEpH-OJOTTHHIa Ha CHCTEME
Trans-Blot Turbo (BioRad). Crartuctideckyro 00paboTKy pe3yJabTaToB MPOBO-
M C WCHONB30BaHWEM IaKeTa MPHUKIAJHBIX CTaTUCTHYECKUX MHPOrpamMM
STATISTICA 8.0.

Pesyabratbl. [lo pesymbraTtam 351eKTpOo(OPETHUECKOrO paseseHUs
0EeNKOB CHIBOPOTKH KPOBU OOJNBHBIX MIM30(peHnel ObUTH MOTydeHbl cylie-
CTBEHHBIE pa3niusl B OEIKOBBIX 00IACTSX, COAep)KalMX OEJIKH ¢ Maccoi
206, 180, 97, 94, 88, 40, 32, 30, 28, 20, 15, 12 x[a. I[TonydyeHHbie JaHHbBIE
WCTIONIB30BaHbI JUIsl JabHEHIIel naeHTH(UKAIUU OeJIKOB M WX H3Yy4EHHS
B KayecTBe MOTEHIMAJIbHBIX OuoMapkepoB mm3oppeHnu. B pesynbraTe
Macc-CIIEKTPOMETPUN 00pa3OB CHIBOPOTKH KPOBU OOJIBHBIX MapaHOMIHOM
mm3odpenneid B O6enkoBoir obmactu 97—94 kDa Obin oOHapyxeH Oenok
MeTaboTpomHoro riryramatHoro perenropa (mGIluR6) — 95376 Jla. Komu-
YECTBEHHBI Macc-CIIEKTPOMETPHUUYECKUN aHaJIu3 IO0Ka3aj JBYKPAaTHOE YBe-
nmuaeHue KoHneHTparyu mGIuR6 y GonbHBIX mapaHOUHON mu30(peHuei.
[MpucyrcrBre mGIluR6 B chIBOpOTKE OOJIBHBIX TAaKXkKe MOJATBEPIKAAETCS Ka-
YECTBEHHBIM aHAJIN30M C NIOMOIIBIO BECTEPH-OJI0TTHHTA. J[nuTenbHas akTu-
BalMsi METaOOTPOITHBIX TJYTAMATHBIX PELENTOPOB MPUBOIUT K YCHIEHHIO
NMDA-3aBuCHMO¥ TeHepaIlii aKTUBHBIX (DOPM KUCIOpOJa, YTO BIICUET 3a
co0oii moBpexeHue perentopos. [losiBiienne B cbiBopoTke KpoBu mGIluR6
MOXET HPOUCXOJUTH IO JBYM NPUUYUHAM: CIYIIMBAHHE PELENTOpa BCIEd-
CTBHE TIOBPEXICHUS JHMITUAHOTO OMCIOs MeMOpaHbl HEWPOHOB WM B pe-
3yJabTaTe THOETN KIETKHM MOCPEACTBOM arolTo3a MM HEKpo3a, BO3HHKAIO-
IMX HU3-32 IMOBPEXJIEHUS MeMOpaH BHYTPHKJIETOYHBIX OpraHeiul. Takum
obpazom, Oemok mGIuR6, wneHTHGUIMPYEMBId B Hamieil paboTe, HeEmo-
CPE/ICTBEHHO JIOKa3bIBAaeT HApYIIEHUS TIIyTaMaTepruieckoil HeWpoTpaHc-
MHCCHH y OOJTBHBIX IU30(ppEeHUEH.

Paboma noooepoicana epanmom PHD Ne 14-15-00480 «llouck xknouegvix 6uo-
MApKepo8 NAmoeHe3d COYUAIbHO 3HAUUMBIX IHOO2EHHbIX NCUXUHECKUX pAc-
cmpoticme» 2014—2016 ze.
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POTENTIAL MARKER PROTEIN DETECTED IN THE BLOOD
OF PATIENTS WITH SCHIZOPHRENIA

Dmitrieva E. M.", Smirnova L. P.", Seregin A. A.", Loginova L. V.',
Letova A. A.3, Zgoda V.z, Semke A. V.', Ivanova S. A.!

! Mental Health Research Institute, Tomsk
? Institute of Biomedical Chemistry, Moscow
3 Siberian State Medical University, Tomsk

Schizophrenia is a disease with unknown pathogenesis, but today it is
known that in schizophrenia there are disturbances of protein metabolism.
Nevertheless, protein — marker, inherent in only this illness, has not still
been detected. Analysis of the high molecular weight proteins is possible
using mass spectrometry that allows identification of the potential markers
of disease. Consequently, if we would know the content of protein markers
in the blood serum so we could judge on the efficiency of the therapy, and
relapse of the disease before the occurrence of clinical manifestations.

Objective: Proteomic analysis of blood serum in patients with paranoid
schizophrenia.

Methods. For the investigation we used the serum of 8 healthy persons
and 20 patients with paranoid schizophrenia. Patients were treated at Clinic
of Mental Health Research Institute, Tomsk, Russia. Diagnostics was car-
ried out in accordance with the current classification ICD-10. Preparation of
samples included: purification from serum major proteins by affinity chro-
matography, separation of proteins by 1—D electrophoresis, the proteins in
the gel trypsin digestion followed by extraction. Analysis of serum proteins
was performed using an ion trap XCT Ultra (Agilent Technologies). The
quantitative mass spectrometric analysis, using synthetic peptide standards
was carried out on QQQ TSQ Vantage (Thermo Scientific) equipped with a
nano-electrospray ion source. Identification of proteins was carried out us-
ing program resources Mascot («Matrix Science», USA). For qualitative
analysis method by Western blotting was used. Statistical analysis was per-
formed using Fisher's exact test with Yates' correction using the program
STATISTICA 8.0.

Results. According to the analysis of electrophoretic separation of pro-
teins of blood serum of patients with schizophrenia significant differences in
protein regions containing proteins with a mass 206, 180, 97, 94, 88, 40, 32,
30, 28, 20, 15, 12 kDa were obtained. The findings can be used for further
identification of proteins and study of them as potential biomarkers of schi-
zophrenia.
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As a result of mass spectrometry the protein of metabotropic glutamate
receptor (mGlurR6) — 95376 Da was discovered in serum of blood of pa-
tients with schizophrenia. Quantitative analysis revealed a two-fold increase
in protein concentration of mGIuR6 of patients with paranoid schizophrenia.
The presence of mGIuR6 in the serum of patients also was confirmed by a
qualitative analysis using Western blotting.

Long activation of metabotropic glutamate receptors results in rein-
forcement of NMDA-dependent generation of active forms of oxygen that
entails damage of receptors. The appearance of serum mGluR6 may occur
for two reasons: the «desquamation» of the receptor due to the damage of
the lipid bilayer membrane of neurons or as a result of cell death by apopto-
sis or necrosis, resulting from damage to the membranes of intracellular
organelles. Thus, the protein of mGluR6, identified in our work, is directly
associated with changes in the glutamatergic neurotransmission in patients
with schizophrenia.

Support by Grant of RSF no.14-15-00480 « The search for biomarkers of socially
significant endogenous mental disorders» 2014—2016.

HEMPOHCIIELHIU®UYHAS EHOJIA3A U BEJIOK S100B
VY BOJIbHBIX IIN30®PEHUEN: IOUCK ®AKTOPOB
PA3BUTHUSA KOTHUTUBHBIX PACCTPOMCTB

Hopodeiikoa M. B., Ilerposa H. H., [lopodeiikos B. B.

®I'OY BIIO «Cankt-IleTepOyprekuii rocyiapcTBeHHbIH YHHBEPCHTET,
Camnkr-Ilerep0Oypr, Poccust

AKTyaJbHOCTD. K aKTyanbHBIM HanpaBIeHUsSM Pa3BUTHS COBPEMEHHOM
TICUXHATPUH MOXKHO OTHECTH MHTETPAIMIO TPAJUIHUOHHOTO KIMHHYECKOTO
MeTo/la C MAOCTIKEHHSMH HEHpOHAayKH, (HOpMHUpOBaHHE OHOIOIHMYECKOM
TICUXMATPUH KaK OIPEIETICHHOro IMOAXO0/a, HANpaBJIEHHOTO Ha H3y4YeHUE
MATOreHETHYECKUX MEXaHN3MOB MICUXMYECKUX paccTpoiicTB. K Hacrosmemy
BpEeMEHH OMOJOrnveckasi NCUXUATpHsl HaKaIIMBAaeT CYHIECTBEHHBIH OMBIT
B HCCIIEZIOBAHUSIX MOJICKYJISPHBIX U TEHETHYECKHUX (DaKTOPOB, OTBEYAIOIINX
3a OT/eNbHbIE KOTHUTHBHBIE, YMOIMOHANBHBIE U ITOBEACHUYECKUE Hapyllle-
HUSL.

Llean uccaenoBanusi — U3yueHWE B3aMMOCBSI3U MEXAY ypOBHEM HeEii-
pOMapKepoB M OCOOEHHOCTSIMH KOTHHTHBHOTO (DYHKIMOHUPOBaHHS OOJb-
HBIX MIU30(peHUEH.

Matepuan ucciaenoBanusi. 34 OOJBHBIX C MApaHOMIHOW GOpPMOI K-
30(peHun ObUTH 00CIIEIOBAHBI C TPUMCHEHUEM KITMHUKO-IITKAJLHON OICHKH
Ha 9Tarne cTabWIN3anyy ICUXUIECKOr0 COCTOSTHUSL.
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MeToap! ucciienoBanus [ oreHKHM KOTHUTUBHBIX OCOOCHHOCTEH Ia-
LIMEHTOB ObLT Hcronb3oBaH TecT «KomruiekcHas ¢urypa» Pes-Ocreppura —
WHCTPYMEHT HEHPOIICHXOJIOTMYECKON JUAarHOCTHKH, CIIOCOOHBIH BBISBIISTH
HapylleHUs  3pUTEIbHO-NPOCTPAHCTBEHHOM  MEpLENIMH, 3pUTEIbHO-
MOTOPHOW TNaMATH, a TaK)Ke HCIOIHHUTENbCKUX (GyHKIuHA. Ompenenenue
KOHLIEHTpauuu HelpoHcnennpuyHoii eHonassl (NSE) u nporenna S100B
MPOBOJIMWIM C HCIOJB30BAHUEM aBTOMATHYECKOIO HMMMYHOXHMHUYECKOTO
aHaJM3aTopa, B paboTe KOTOPOro UCIOIb3yeTCs METO/ SJIEKTPOXEMUITIOMH-
HUCLIEHIUY, PEareHThl COAEPKAaT MOHOKJIOHATIbHBIE AaHTUTENA POTUB OIpe-
JIETISIEMBIX B CBIBOPOTKE OEJIKOB.

PesyabraTsl uccenoBanus. He ObUIO BBISIBJICHO 3HAYMMBIX Pa3Inuuid
MexXy KoHIeHTpauueill nporenHa S100B y marueHTOB, COOTBETCTBOBAB-
IIMX KPUTEPHUSM IEPBOTO 3IU30/]a MHM30PpPEHNH, W y OONBHBIX Ha JTare
XPOHMYECKOH IU30(PEHNH, XOTS OOHApY)KEHa TEH/EHIUS K ITOBBIIICHHUIO
€ro ypOBHS B KPOBH C YBEJIMUYCHUEM JUTUTEIBHOCTH 3a001€BaHus. Y CTaHOB-
JIEHbI CTATUCTUUYECKU 3HAYMMBIE Pa3Indusg MexAy KoHieHTpauueil S100B
y KeHIUH 1 MyxuuH (6018 u 43+£23 ur/m; p=0,029). [loka3aTens KOrHuU-
TUBHOTO (YHKIIMOHHUPOBAHUSI «KOHCTPYKTHBHBIA INPAaKCUC» CHJIIbHEE CHH-
JKEH y MaIeHTOB ¢ OoJyiee BBICOKUMH KoHIeHTpauusiMu NSE, HO He cBsi3aH
¢ koHueHTpanuern S100. HecMoTpst Ha CTaTUCTUYECKH 3HAUMMOE YBEIUue-
HUe KOoHLeHTpauu npoTtenHa S100B, y nanueHToB, nepeHoCAImUX NPUCTYII
mu3oQppeHn, 1Mo CpaBHEHUIO C KOHTPOJIBHOW IPYIIIOH 310pOBBIX JIIOEH ee
MOKa3aTeau HE JOCTUTaJd YpPOBHSA, XapaKTEpHOIo JUIsl TPaBMATUYECKOTO
Mopa’keHHs rojloBHOro mosra. Ilokazano, uto yposens S100B B xpoBu He
3aBHUCEN OT BUJA AHTUIICUXOTUYECKOH Tepanuu.

BouiBonbl. TlomydeHHble abopaTopHbIE JaHHBIE CBUJETENBCTBYIOT 00
OTCYTCTBUH y 00CJIEJOBAHHOM TPYIIBI OONBHBIX MU30(PEHUEH TPU3HAKOB
rpyOoOro MOBPEXICHUS HEPBHBIX KIETOK. Pe3ymbTaThl MCCIENOBaHMS I10-
3BOJISIFOT MPEION0XKUTh, UTO OT/ENIbHBIE MOKAa3aTeI HEHPOKOTHUTUBHOIO
(YHKIIMOHUPOBAHUS OOJNBHBIX MU30(PEHHEH «IyBCTBUTEILHBI» K MOBPEXK-
JICHUI0O MeMOpaH HeWpoHOB. B pa3BuTHE HEHPOKOTHHTHUBHOrO JAeUIUTA
BOBJICYEHBI, N10O-BUMMOMY, IIPEUMYIIECTBEHHO HEHPOHBI, a HE acTpO- WU
OJIMT'OICHAPOLMTHI. BeposiTHO, Ipy MM30()peHUH UMEIOT MECTO HapyLIEHUs
HEeWpOIJIaCTHYECKUX MEXaHHU3MOB, B YaCTHOCTH POCTa JICHJIPUTOB U 00pa-
30BaHMUsl CUHAINCOB, HO HE HENOCPEICTBEHHAas JEreHepalus HEeHpOHOB
Y TIIMAIBHBIX KIIETOK. B TO ke BpeMsi NOBBIIIEHHE KOHIEHTpaLUH Oeika
S100B mpu HEBpOJIOTHUECKOW MATONOTMU M NCUXUYECKUX PacCTPOMCTBAX
Pa3IMYHOTO I'eHe3a MO3BOJIIET CleNaTh MPEAoIoKeHHe 00 OOIIHOCTH Ta-
TOT€HETUYECKUX 3BEHBEB HA OINPEJENICHHBIX ATalax TEYEHHs Pa3IMYHbIX
3a0onesanuii [THC.
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AHTHUTEJIA C JTHK-TUIPOJIA3YIOIENR AKTUBHOCTHIO
KAK IATOIEHETUYECKHWI MAPKEP IIIU30®PEHUU

Epmakos E. A., Cmupnosa JI. I1., UBanoBa C. A.,
Jumetpenok I1. C., Bynesa B. H., Hepuncknii I'. A.

HucrutyT XumMuyeckoii 6uostorun 1 pynaaMeHTaIbLHOI MeuumuHb1, HoBocuounpek, Pocenst
Hosocnbupcknii rocyrapcrsennblii ynnsepenrter, Hopocnoupcek, Poccus

HUMU ncuxuyeckoro 310poBbsi, Tomck, Poccust

Tuxookeanckuii HHCTHTYT Ouoopranuyeckoii xumuu JIBO PAH, Biaagusocrokx

[uzodppeHns cBsizaHa C OU3PEryIINUEd HEHPOTPAHCMUTTEPHBIX IIPO-
LIECCOB B IIEHTPAJIBLHON HEPBHOW CHUCTEME U HAPYIIEHUSIMHU B CHCTEME T'yMO-
paJIbHOrO UMMYHHTETA, NPUBOAALIIMMHU K 00pa30BaHMIO ayTOAHTUTEN, Yallle
BCETO K pa3IMYHbIM HEHPOTPAHCMHUTTEPHBIM perentopaM. Y OONBHBIX IIH-
30Qpenueil oOHapyxeHbl aHTHTena (AT) K pasmuyHBIM CyOBETMHUIAM
N-merun-D-acnapratHoro penenropa, D,-penentopam nodammuHa, MOTEH-
ran3aBUCcUMbIM KanueBbiM kKaHanam (VGKC), AMPA-penentopam, mMeTa-
6orpontneiM GABA-penentopam. Cpenu nyna AT oprannsma mpu 3aboie-
BaHHUAX AyTOMMMYHHOW W WH(EKIMOHHOW NpPUPOIBI ObUTM OOHApPYKEHBI
IgG, He Tombko cBs3biBatomue JIHK, HO ¥ 3 dekTHBHO rHapOIH3yIOIIHe
naHHbIN cyoctpart. [lonobusie AT, Ha3BaHHBIE a03UMaMu, OOHAPYKUBAIOTCS
Ha CaMbIX PaHHUX CTaJMsIX Pa3BUTHs 3a00JE€BaHUM, KOTJa N3MEHEHHE TUT-
POB aHTHUTEI K aHTUTEHAM ellle He Crelu(UIHO.

Matepuan uccienoBanus. B Hacroseid pabore NpoBeAEHO HCCIeno-
BaHue TutpoB AT k HatuBHOW m aeHatypupoanHod JIHK B ceiBopoTke
kposu u JJHK-ruaponusyromas aktuBHOCTh IpenapatoB IgG, BeIieneHHbIX
W3 CBIBOPOTKH KPOBH 58 OOJBHBIX ¢ MPOCTOM WJIM MapaHOUJHOHW (opMaMu
mm3odpeHnn u 22 310pOBBIX JOHOPOB. THTPHI aHTUTEN ONPEACIISUIN C I10-
Momrsio ELISA.

CpenHuii Bo3pact B TpyIie OONBHBIX coctaBui 32,5+7,8 roma, cpenHsis
JUTHTENTLHOCTE 3a0oneBanus — 8,9+5,2 roma. B 3aBucHMOCTH OT mpeBau-
pyIoIei CHUMITOMAaTHKH 3a00JIeBaHusI TpyIIa OONbHBIX mu30(penueri Obl-
Jla pasziesieHa Ha JIBE MOATPYMIIbL: OOJbHBIE MM30(pEeHUeH ¢ HeraTHBHOMN
CUMIITOMATHUKOW M OONBHBIC ¢ MO3UTHBHON cummroMartukoi. [IHKa3zmyro
aktuBHOCTh IgG BeIBIsIM 1o creneHu ruaponuza JHK mmasmuast
Bluescript. Taxxe ¢ nomomsio MALDI-TOF macc-criekTpoMeTpun u3ydeHa
CTPYKTypa JIETKUX M TsDKenbix nereil [gG 0oipHBIX mM3odpeHneit B cpas-
HEHHH CO CTPYKTypol 1eneit IgG OOIbHBIX CHCTEMHOW KPaCHOM BOTYAHKOM
(CKB) u 31m0poBbIX m0oHOpoB. CTaTHcTHYECKMH aHanu3 ObLT NMpPOBEAEH
B IIAKETE CTATUCTUYECKUX mporpamm Statistica 10 ¢ ucronp3oBaHHEM Herla-
pameTpuueckoro kpurepuss ManHa-YUTHU.
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OO6cy:xnenne pe3yjabTaToB. Y OONBHBIX MU30(peHUEii ¢ HEraTHBHOMN
CHUMITTOMAaTHUKON OBUIO OOHapyKEHO JOCTOBEpHOEe yMeHblIeHue Tutpa AT
k HatuBHOW JIHK B cpaBHeHMHU co 370pOBEIMH JoHOpamMu. OHAKO B LEIOM
ypoBenb AT k JIHK y GonbHBIX mM30(QpeHneii 1 370pOBBIX TIOHOPOB COOT-
BETCTBOBaJ pedepeHCHBIM 3HaueHusIM. BriepBrie Ob110 mOKaszaHo, uto IgG
OonpHBIX mu3odpenueit obmanaror JIHK-rumponusyromeil akTHBHOCTBIO.
C npoBepKoil KECTKHX KpUTepueB (dnekTpodoperndeckasi roMOreHHOCTb
aHTUTEN, Tenb-QUIbTpalus B ycioBusx «pH mroka») mokaszano, uto JJHK-
THJPONM3YIONIasi aKTUBHOCTD SIBIISIETCSl COOCTBEHHBIM cBOMCTBOM AT. VYe-
TaHOBJIEHO, YTO oTHocutenbHas JIHKasnas axtueHOCTH IgG GONBHBIX M-
30¢penucii B cpemHem coctaBmwia 45,1+50,4 %. AT 310poBBIX JOHOPOB
JIEMOHCTPHPOBAJIHM HU3KYIO aKTUBHOCTH (B cpemHeM 9,1+6,5 %). IIpu stom
JIHKa3nas aktuBHOCTh AT y O0nbHBIX mm3odpeHueii ¢ Beyeil mo3uTrs-
HOW CHMITTOMATUKOW ObLIa TOCcTOBepHO BhIIE (56,1+£60,2 %), yeM y 00ib-
HBIX ¢ BeAylel HeratuBHOW cumnroMatukoin (34,0+40,1 %). Taxke ObLIH
onpeneneHsl kuHetndeckue napamerpsl JIHKasHoM peaknuu, kaTanusu-
pyemoii AT. Hcxons u3 3HadeHnii Km, MOXHO c7eNaTh BEIBOJ O OOJIbIIIEM
cpoactee AT k JIHK no cpaBuenuto ¢ kanonnueckumu JIHKazamu.

[Ipn w3ydeHUn CTPYKTYpHI Lieiel MMMYHOIJIOOYJIMHOB HamOojee 3Ha-
YUMBbIe OTJINYMSI OBUIM MOJNY4YEHBI B CTPYKType Jyerkux nerei IgG. Macc-
cnekTp yerkux neneil IgG 3710pOBBIX JOHOPOB XapaKTEPU30BAJICS TOIBKO
OJHUM MaKCHUMYMOM HHTeHcHBHOCTH. Jlerkue nenu IgG GonbHBIX mH300-
penueii 1 CKB ObuH MOX0KUMH M XapaKTepPU30BAJIMCh ABYMSI MaKCUMyMa-
MU uHTeHCcHBHOCTH (22,8 1 23,3 kJIA). Kpome Toro, y HEKOTOPBIX OOJIBHBIX
mu3odpenneld ObUT OOHApY)KEH JOMOJHUTENBHBIM MUK HWHTEHCHBHOCTH
B obnacru 17,3 x/la, Takoii xe, Kak 1 y HeKoTopbIx 001pHBIX CKB.

3akuouenne. Takum oOpa3oM, BriepBbIe MoKazaHo, YTO AT OONBHBIX
mm3odpenneii obnanator JJHK-ruaponusyromeii akTHBHOCTBIO, 3aBUCSIIEH
OT Benylled cuMITOMAaTHKU 3aboneBaHus. [losBIeHHE KaTaIUTHYECKOM
aKTUBHOCTH Yy MMMYHOIJIOOYJIHOB CBSI3aHO C OIpE/AENEHHOH peopraHu3a-
el IMMYHHOM CHUCTEMBI, B TOM YHCJIE C M3MEHEHHSIMH B Mpoiudepanuu
n nuddepeHInpoBKe CTBOIOBBIX TEMOMOITHIECKUX KIETOK KOCTHOI'O MO3Ta
u nponudepany TUMQOIMTOB B pa3lIMuHBIX OpraHax. B Hamell paOore
OoOHapy>KeHbI HapyIIEHUs! B CTPYKType Jerkux nenei IgG 0oiapHBIX mu300h-
PEHUEl, CXOIHbIE C TAKOBBIMH Y OOJIBHBIX C ayTOMMMYHHBIM 3a00JI€BaHHEM
CKB. IlonydeHHble JaHHbBIE MO3BOJIAIOT MPEANOIOXKHUTH, YTO, BO3MOXKHO,
B IIaToreHe3e IMH30(PEHNH ONPENENICHHYI0 POJb MIPAIOT ayTOMMMYHHbIE
MIPOLIECCHI.

Paboma noooepoicana epanmom PHD Ne 14-15-00480 «llouck knrouegvix 6uo-
MApPKepOs NAMO2EHe3a COYUAILHO HAUUMBIX NCUXUHECKUX PACCIMPOUCTG.
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ANTIBODIES WITH DNA-HYDROLYZING ACTIVITY AS
A PATHOGENETIC MARKER FOR SCHIZOPHRENIA

Ermakov E. A., Smirnova L. P., Ivanova S. A.,
Dimetrenok P. S., Buneva V. N., Nevinsky G. A.

Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk
Novosibirsk State University, Novosibirsk

Mental Health Research Institute, Tomsk

Pacific Institute of Bioorganic Chemistry FED RAS, Vladivostok

Schizophrenia associates with dysregulation of neurotransmitter
processes in the central nervous system and disturbances in the humoral
immune system leading to formation of autoantibodies to the most various
neurotransmitter receptors. Antibodies (Abs) to different subunits of N-
methyl-D-aspartate receptor, D,-dopamine receptors, voltage-dependent
potassium channels (VGKC), AMPA receptors, metabotropic GABA-
receptors were detected in patients with schizophrenia. Among the pool of
organism Absin diseases with autoimmune and infectious nature the IgG not
only binding DNA, but also effectively hydrolyzing the substrate were de-
tected. Such Abs named abzymes were detected at the earliest stages of dis-
ease, when the change in titers of antibodies to antigens is not yet specific.

Material of research. In the present work the titer of antibodies to na-
tive and denatured DNA in serum and DNA-hydrolyzing activity of IgG
preparations isolated from the blood serum of 58 patients with simple or
paranoid schizophrenia and 22 healthy donors was investigated. Antibody
titer was determined by ELISA. The average age in the group of patients
was 32.547.8 years, duration of disease — 8.9+5.2 years. Depending on the
prevailing symptoms of the disease in patients with schizophrenia group was
divided into two subgroups: patients with negative symptoms and patients
with positive symptoms. DNA-ase activity of IgG was detected by the de-
gree of hydrolysis of the pBluescript plasmid DNA. Using MALDI-TOF
mass spectrometry, the structure of the light and heavy chains of IgG in pa-
tients with schizophrenia in comparison with the structure of IgG chains of
patients with systemic lupus erythematosus (SLE) and healthy donors was
investigated. Statistical analysis was performed in the statistical programs
package Statistica 10 using the nonparametric Mann-Whitney test.

In schizophrenia patients with negative symptoms a significant decrease
in the titer of antibodies to single-stranded DNA, as compared to healthy
donors but, in general, the level of antibodies to DNA in schizophrenic pa-
tients and healthy donors matched the reference value was found. For the
first time it was shown that IgG of patients with schizophrenia possess DNA
hydrolyzing activity. Using strict criteria (electrophoretic homogeneity of
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Abs, gel filtration under «pH shock») we proved that the DNA-hydrolyzing
activity is intrinsic property of antibodies. It was found that, the relative
DNA-ase activity of IgG in patients with schizophrenia was on average
45.1450.4 %. Abs of healthy donors showed low activity (average
9.1+6.5 %). At the same time the DNA-ase activity of antibodies in schi-
zophrenia patients with leading positive symptoms was significantly higher
(56.1460.2 %), than that in patients with leading negative symptoms
(34.0+40.1 %). The kinetic parameters of DNA-asereaction catalyzed by
Abs are also determined. Based on the Km values we can conclude about
high affinity antibodies to DNA compared to canonical DNase.

When studying the structure of immunoglobulin chains the most signifi-
cant differences were obtained in the structure of IgG light chains. Mass
spectrum of IgG light chains of healthy donors was characterized by only
one maximum intensity. IgG light chain in patients with schizophrenia and
SLE were similar and were characterized by two peaks of intensity (22.8
kDa and 23.3 kDa). Furthermore, in some patients additional peak intensity
was observed in schizophrenia 17.3 kDa, the same as in some SLE patients.

Conclusion. Thus, for the first time the IgG of patients with schizophre-
nia are shown to possess DNA-hydrolyzing activity, depending on the lead-
ing symptoms of the disease. The presence of the catalytic activity of immu-
noglobulins associated with a specific reorganization of the immune system,
including changes in the differentiation and proliferation of bone marrow
hematopoietic stem cells and lymphocyte proliferation in different organs.
In our work, disturbances in the structure of IgG light chains of schizophren-
ic patients were found, similar to those in patients with autoimmune disease
SLE. These data suggest that in the pathogenesis of schizophrenia autoim-
mune processes apparently may play a role.

This work was supported by a grant from RSF no. 14-15-00480 « The search for
biomarkers of socially significant endogenous mental disordersy.

®APMAKOTEHETHUKA JIEKAPCTBEHHO-UWHAYIIMPOBAHHBIX
JUCKUHE3UI

HBanosa C. A.

HUMH ncuxuueckoro 310poBbs, Tomck, Poccus

AKTyaJbHOCTh. [IpobnemMa mNOOOYHBIX 3 (HEKTOB NMPUMEHEHUS IH-
TeNBHOH (hapMakoTepanuy y OONBHBIX C IICUXMYECKHMHU U HeHpojerenepa-
TUBHBIMH 3a00JI€BaHUSIMU SIBJISIETCSI COLMAIbHO 3HaunMol. [laTorenes pas-
BUTHS JIBUT'aTENIbHBIX JIEKapPCTBEHHO-MHAYIIMPOBAHHBIX ITOOOYHBIX pac-
CTPOMCTB /IO HACTOSIIIErO BPEMEHH HE N3BECTEH.
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Lenbio paboTHI SBUIIOCH MCCIIENOBAHUE ACCOIMANNI MTONUMOPQHEIX Ba-
PHAHTOB TEHOB DELENTOPOB HEHPOMEANATOPHBIX CHCTEM W TE€HOB CHCTEM
MeTabonu3Ma KCEHOOMOTHKOB C Pa3BUTHEM JIEKapCTBEHHO-WHIYIIMPOBAHHBIX
JIMCKUHE3WH y OONBHBIX mM30(peHnel 1 nanueHToB ¢ oone3nsto [lapkuHco-
Ha.

Marepuan ucciaemnopanmsi. IIpoBeneno obcnenoBanue 491 mamueHTa
C SH/IOTEHHBIMH TICUXMYECKUMH PacCTpoHCTBaMH (IIM30(ppeHner M MIN30TH-
MTMYEeCKUM paccTpoiictBoM) u 143 mamuenTta ¢ 6osne3nsto [lapkuHcona. [{uc-
KMHE3WH OLIEHWBAIKCH C WCIIONB30BAaHUEM MIKAbl HETIPeIHAMEPEHHBIX JIBH-
ratenbHbIX paccTpoicTB (AIMS). I'eHoTHITMpOBaHME MPOBEAEHO 1O 23 TONH-
MopdubeM Bapuantam rteHoB DRD2, DRD3, DRD4 w HTR2C (rs6275,
151800497, 1s1799732, rs71653615, rs11721264, rs167770, rs3773678,
15963468, rs7633291, 152134655, rs9817063, rs324035, rs1800828, rs167771,
153758653, 156318, rs5946189, rs569959, rs17326429, rs4911871, rs3813929,
rs1801412, rs12858300), 8 monumop¢hHEIM BapHaHTaM T'€HOB LUTOXPOMOB
P450 (CYP 1A2, CYP2D6*3, CYP2D6*4, CYP2D6*6) n nonumophHOMY
BapuMaHTy TreHa BTOpod (a3pl MeTabonu3Ma JIeKapcTB  TJIyTaTHOH-S-
tpaHchepazsr GSTP1.

OO0cyxneHne pe3yabTaToB. BEISBICHEI accoruaniu 6 moimmMopdusmMoB
C JIEBO/IOTIA-MHIYIIMPOBAHHBIMH TUCKHHE3USAMH y OONBHBIX ¢ Oore3Hbto [lap-
kuHcoHa. [Tokazano, uto momumophusmsel reHa DRD3 (152134655, rs963468)
CBSI3aHBI C TSHDKECTHIO TUCKUHE3NH. BriepBbie ObUIN MOTy4eHbI HOBBIE IaHHBIC
0 JIOCTOBEPHOM TOBBIIIEHUH YacTOThI BCTPEYAEMOCTH TEHOTHNA AA TOH-
MopdHoro BapuanTa rs7633291 rewa DRD3 y OONBHBIX MU30(peHHEH
¢ opoanuanbHOM TapAMBHOM IHWCKHHE3WEeH. V3ydeHne accolManyd IOJH-
MophHbIX BapuantoB TeHa HTR2C ¢ pasButHeM HeHpOIEeNTHYECKH-
WHJIIIMPOBAHHBIX JIBUTATENBHBIX PACCTPONCTB TOKA3aJI0 TPOTEKTHBHOE 3Ha-
yeHue anienst A jokyca rs1801412 rena HTR2C. bbuu BIABIEHB! accolHa-
un monumopgmma C-163A CYP1A2*1F rena CYPIA2 ¢ TapnuBHOM muc-
KrHe3uel y OONBbHBIX MM30(pEeHNEH, [UMTEIFHO MPUHAMAIOIINX HEeHpOoIer-
THUYECKYIO TEPAIHIO.

BuiBoabl. TakuM 00pa3zoM, B pe3ysbTaTe NMPOBEICHHBIX HCCIETOBAHUIMA
BBISIBJICHBI TTOJTMMOP(U3MBI T€HOB, 00JIaal0MIMX MPOTEKTUBHBIMH WU TIpe-
JTUCIIOHUPYIOMUMHE 3(QeKTaMu B Pa3BUTHU JIEBOJOIA-WHAYIUPOBAHHON
quckuaesnn mpu BIT u TapauBHON AMCKUHE3WU Y OOJBHBIX HIM30(peHUEH
Ha ()OHE JUTUTEIBHON Teparuy, YTO MO3BOJIHUT MPOTHO3UPOBATH PUCK Pa3BH-
THSI IBUTATEIBHBIX PACCTPOUCTB.

Paboma evinoanena npu noodepoicke Poccuiickoeo nayunozo gonoa (npoexm
Ne 14-35-00023).
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PHARMACOGENETICS OF DRUG-INDUCED DYSKINESIAS
Ivanova S. A.
Mental Health Research Institute, Tomsk

Background. The problem of side effects of application of long-term
pharmacotherapy in patients with mental and neurodegenerative diseases is
of social significance. Pathogenesis of development of drug-induced side
movement disorders is not known so far.

Objective of the work was to investigate contribution of polymorphic va-
riants of HTR2C serotonin receptor gene, DRD2, DRD3 and DRD4 dopa-
mine receptors genes and xenobiotics metabolism systems genes to devel-
opment of drug-induced dyskinesias in patients with schizophrenia and pa-
tients with Parkinson's disease (PD).

Material of research. 491 patients with endogenous mental disorders
(schizophrenia and schizotypal disorder) and 143 patients with Parkinson's
disease were examined. Dyskinesias were estimated with use of Abnormal
Involuntary Movement Scale (AIMS). Genetic typing was carried out across
23 polymorphic variants of DRD2, DRD3, DRD4, HTR2C genes (rs6275,
rs1800497, rs1799732, rs71653615, rs11721264, rs167770, rs3773678,
rs963468, 157633291, 152134655, rs9817063, rs324035, rs1800828,
rs167771, 183758653, 1s6318, 1s5946189, 18569959, rs17326429,
rs4911871, rs3813929, rs1801412, rs12858300), 8 polymorphic variants of
the genes cytochrome P450 (CYP 1A2, CYP2D6*3, CYP2D6*4,
CYP2D6*6) and polymorphic variants of the gene of the second phase of
drug metabolism of glutathione — S — transferase GSTP1.

Associations of 6 polymorphisms with levodopa-induced dyskinesias in
patients with PD were revealed. Polymorphisms of DRD3 gene (rs2134655,
1s963468) are associated with severity of dyskinesia. For the first time, new
data on reliable increase in incidence of genotype AA of polymorphic variant
1s7633291 of DRD3 gene in schizophrenic patients with orofacial tardive
dyskinesia has been obtained. Study of association of polymorphic variants of
HTR2C gene with development of neuroleptic induced movement disorders
has shown protective significance of A allele locus rs1801412 of HTR2C
gene. Association of polymorphism C-163A in CYP1A2 gene with tardive
dyskinesia in schizophrenic patients was identified.

Conclusions. Thus, as a result of the carried-out research the polymor-
phisms of genes possessing protective or predisposing effects in develop-
ment of levodopa induced dyskinesia in PD and tardive dyskinesia in pa-
tients with schizophrenia have been revealed that will allow predicting the
risk of development of movement disorders.

Work has been done with support of the Russian Scientific Fund (project no.14-
35-00023).
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THUII U CTAIUA TEYUEHUA BOJIE3HU B ICUXUAPUN
B CBETE JOCTUXEHU HEMPOBU3YAJIN3ALIUA

KazakoBues b. A.

POI'BY «PenepaibHblii MeANIMHCKHI MCCI€10BATEIBLCKHI LHEHTP NCUXUATPUH
u HapkoJoruu um. B. I1. Cepéckoro» Munsapasa Poccun, MockBa, Poccnst

OnHOBpEMEHHOE OIpe/eIeHNe TUTIa U CTaJIUH TE€UeHHsI OOJIE3HU B Kaue-
CTBE OCHOBOITOJIATAIONIETO NPUHIMIA KIMHHYECKOTO JHUarHo3a U MpOorHo3a
LIMPOKO PacIpoCTpaHEHO B OOIIECOMATHYECKOW M HEBPOJIIOTHYECKOH MpaK-
Tuke. B ncuxumatpum paHHeId npuHmun ucnons3oBanu T. A. Teiiep,
J1. E. Menexos, K. Conrad, A. B. CHe)XHEBCKHIA.

B obmacti OHOIOTHYECKOH TNCHXHATPUHM, HECMOTPS Ha BO3POXKACHUE
B MOCJIETHUE JICCATHICTUS KOHIIEMIIUHA TaK HA3bIBAEMOI HEHPOIICHXHATPHUH,
YKa3aHHBIN JUATHOCTHYECKUN U MPOTHOCTUYECKHUIA TTOAXO/ ISl YCTaHOBJIE-
HUM KIHHUKO-MOP(OIOrHYECKUX KOPPEAIMN MPAKTUUECKH HE HMCIONb3Y-
ercs. [Ipu IU30(QPEHUH U STIHIICTICHH TAKOTO POJa KOPPEISIUH YCTaHABIIH-
BAaIOTCS Pa3pO3HEHHO: OTJIENIBHO C Y4€TOM HO30JIOTHYECKOTO JUarHo3a, OT-
JIEIBHO C YYETOM TEMIa INPOTrPEJUEHTHOCTH MaTOJOrMYECKOro Iporecca
U OTJEIBHO C Y4ETOM HyMEpAIMU WIIH WHOM XapaKTEPUCTHKH MCHUXOTHYE-
ckoro anu3oza. HecMoTpst Ha 00miye HaKOIUIEHHBIX TPH 3THX 3a00JI€BaHUIX
JIAHHBIX O CTPYKType W JMHAMHKE 00BbEMOB CEpOro M OENIOro BelecTBa I'OJIOB-
HOrO MO3ra, MOMOOHBIA MOAXOA K KIMHHYECKOH JHArHOCTHKE, TIO-BHAUMOMY,
HEOINpPaB/IaHHO CHIDKAET TOTEHIMAJl TICUXMATPHIECKOH HayKH B TIOMCKE «CoMa-
THYecKoi ocHOBHI Ticmx030By (K. Schneider).

Bo3MoXXHO, MCXOTHBIMY OpPHUEHTHPaMH TS IPOBEICHHS HCCIIEA0BaHHH C 1ie-
JIBIO0 YCTAQHOBJICHHS! MTATOTEHETHYECKH OOBSCHUMBIX CTPYKTYPHO-IMHAMHYECKHX
KIIMHUKO-MOP(OJIOTMYECKUX KOPPEISIUIA TPH IH30(PEHUH 1 SIHAJIETICUH MOTYT
CITYXKHTB CIIEJTyIOIHE TaHHBIE.

Ipyu mm3odpeHun. Y NanueHtoB ¢ OOJbIICH TSKECTHIO MO3UTUBHBIX
U HETaTUBHBIX CUMIITOMOB U3MEHEHHUsI HAaHOOJIee 3aMETHBI B JIOOHBIX JOJIAX
Mo3ra (yBenudyeHHe 00beMa CMUHHOMO3TOBOW YKHIKOCTH B MO3TOBBIX 00-
po3axax, Oosiee BeIpaKEHHAs! PEAYKIHs 00beMa ceporo U 0eJoro BelecTBa
MO3ra, yMEHBIIIEHHE TOJIIIUHEI KOPKOBOT'O CJIOSt 1 00bEMa MO3Ta B LIEJIOM).

VY MalnMeHTOB TEMIIbI PEAYKIIMU 00beMa Ceporo BElIeCTBa B BEpXHEW BH-
COYHO# U JTaTepalibHOMN 3aTHUIOYHO-BHCOYHON M3BUIIMHAX HA PAHHHUX CTaIHd-
six Oone3nu (3-4 roma) cocraBistoT 2—6 % B ron. Ha Gomee oTmanmeHHBIX
cTagusx OOJIE3HU TEMIT PEAYKIMH 00beMa Ceporo BEIIecTBa MO3Ta CHHXKa-
ercs 10 0,59 % B rom, o0beM 0O€IOro BelIECTBA BHUCOYHOM HOIA — 0
0,39 %, o0beM JTIOOHBIX M TeMeHHbIX moieii — mo 0,32 %, oObeM Mo3ra
B 1esioM — 710 0,07 % B rox. Y marnueHToB, NEpEeHECIINX MepBbIi NCUXOTH-
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YEeCKUU AMHU30]I, CITyCTs 2—3 rojla HauOOJbIIasi PEIYKIHS CEPOro BEIEeCTBA
OTMe4YeHa B TEMEHHOH M BHCOYHOI Kope, a HauOombIIasi peayKIus Oenoro
BEIIIECTBA — B JIOOHOW M BUCOYHOM JIOJISIX.

IIpu smmnencun. Ilpu «mporpeccHpoBaHUM AMUIENTUYECKUX MPUMA-
KOB» BBUABIISIETCSl pElyKIUsi 00beMa CEeporo BEIIeCTBa MO3ra B TajaMyce
1 JIOOHOW Jone. 3a mpenesamMy THIOKAaMIa BO MHOI'MX pPErHOHax Mo3ra
OTMeueHa 3HaYMTeIbHasl aTpo(dusi cCeporo M OENoro BEUIECTBa, B TOM YUCIIE
B MEpEIHUX AApax TajaMmyca, B TPYIIEBUAHON KOpe, B KOPTUKAIBHONW YacTH
MUHJAQJIUHBL, B BHCOYHBIX M BHEBHCOYHBIX HEOKOPTHKAJIBHBIX OOJIACTSIX.
[pu «mporpeccrpoBaHNY AMUIIEHTHYECKON OOJIE3HI» UMEET MECTO 3anHTe-
PECOBaHHOCTH O€NOro BellecTBA MO3Ta TPH HCCIEJOBAHUM JIOOHO-
BHUCOYHBIX CBsi3eil. IIpu «XpOHMUECKOM TEUEHHUU SIWIEIICUM» YBEIHUUEHHE
TIPOJIOJDKUTENBHOCTH 3a00JI€BaHUsI CBA3aHO C pPeayKIMed 0OBEMOB CEporo
BEIIIECTBA B TMIITOKAMIIE U 3a €ro NpejeliaMHt, a TaKkXkKe C pelyKuuei oobe-
MOB CEpOro M Oeloro BelecTBa B MO3KEUKe. Y MAalMeHTOB C MOCTHUKTAIb-
HBIMU TMCHXO03aMH BBISBJISIETCS YBEIMYEHHE TOJIIUHBI KOPKOBOTO CIIOS
B NpaBoil npedpoHTaNBHON 00JacTH, B MpaBod IepeaHel MOsICHOW Kope,
B [IPaBOM cpeHeN BUCOYHOM M3BUIIUHE.

BeiBoasbl. [lns peanuzanuu mpejiaraeMoro nojaxosa K MOUCKY MmaTore-
HETUYECKH 3HAaYMMBIX KIMHUKO-MOP(OJIOrHIEeCKUX KOppeNsuii TpedyeTcs
YHUUKAIUS KIMHUYECKHX U MOP(OJIOrHYecKnX KpUTEpPHEB TUIIOB M CTa-
JIMH TIATOJIOTMYECKOTro Tpoliecca Mpy MU30(hPEHNH U STIHIIETICHH, UCXOS U3
YK€ JOCTaTOYHO MOAPOOHOr0 ONMCAHMS B JUTEpAType KPUTEPHEB TEMIIOB
UX MPOrPeTUEHTHOCTH.

BUOIICUXOCOHUAJTBHASA MOJEJIb OTHOITATOI'EHE3A
ICUXUYECKHX 3ABOJIEBAHUI:
KPUTUYECKASA POJIb TEHETHYECKUX ®AKTOPOB

Kuouros A. O.

POI'BY «PenepaibHblii MeAUIMHCKHI MCCI€10BATEIBCKHI LEHTP NCUXUATPUH
u HapkoJjorun» um. B. I1. Cep6ckoro, Mocksa, Poccust

I'eneTnueckue nccneqoBaHus MOKa3ajil, YTO MPAKTUYECKU BCE NICUXUYE-
cKUe 3a00JIeBaHMsl HAKAIUIMBAIOTCS B CEMbSX B BHJE CEMEWHOH OTATOIIEH-
HOCTH, UMEIOT CyIleCTBEHHBIN (45—85 %) ypoBeHb NPsIMOTO reHEeTHYECKO-
TO BJIMSIHUS, BBICOKUI ypoBeHb Hacnenayemoctd (30—70 %) npu oTcyrert-
BUU BJIMSHUSA TI0J1a U BO3pacTa. Bce 3TH (akThl MO3BOJSIIOT paccMaTpUBATh
OOJIBIIMHCTBO MCHXMYECKUX 3a00JIEBAaHUN C TOYKM 3PEHHS] MEIUIMHCKOW
TEHETUKH Kak OOJIe3HH HACIIEACTBEHHOI'O MPEAPacIiOIOKEHHs, MyIbTH(aK-
TOPUAJIEHOTO T€HE3a U MOJUT€HHON PUPOJIBL.

59



Cb. me3ucos Poccuilckoil KoHgpepeHuuL ¢ MeKYYHAPOOHDIM YHACTIUEM U UKOAbI-CEMUHAPA MOAOOBIX YHEHBIX,

B pamkax OHONMCHXOCOLMATBHON MOJEIN 3THONATOreHe3a (popMHUpOBa-
HHE TaKUX 3a00JIeBaHUN MPOMCXOIUT TMPH B3aUMOJCHCTBHU TPeX JIOMCHOB
(rpymn ¢axTopoB): 6HOIOrHYecKoro (reHeTHYECKOro), JINIHOCTHOIO U CO-
[UATBHOTO, KOXKBIH U3 KOTOPBIX UMEET CBOM ypOBEHb eHETUYECKOrO KOH-
TpoJs. Bce moMeHbI BaxKHBI 711 BOSHUKHOBEHHUS, (POPMUPOBAHHUS, Pa3BUTHS
U MOJIep)KaHus 3a00JI€BaHUs; C YYETOM MX TECHOrO B3aUMOJICHCTBHS OHH
HE MOIYT PaccMaTpUBATBCS OTHAENbHO, a MPEACTABIAIOT COOOW eMUHBIN
STHOMATOrCHETHYECKUI KOMILIEKC.

IeneTrueckue (GaxkToOpbl B BHIE OCOOCHHOCTEW T'€HOB, KOHTPOJIHUPYIO-
HIMX HEHPOXUMHUYECKHE CHUCTEMBbl 3THOJIOTMH U TAaTOreHe3a 3aboyeBaHud,
HEMOCPENCTBEHHO OMPECISAIOT ero OHONOrHYECKYI0 OCHOBY U CYIIECTBEH-
HO BJIMSIOT Ha MpoYMe JOMEHbI M UX 3(deKThl. JIMIHOCTHBIE (HaKTOpPHI
B BUIC CrelupUISCKUX OCOOSHHOCTEH TeMIepaMeHTa, Xapakrepa M 4epT
JMYHOCTH 3aMETHBI YK€ B MPEMOPOUTHOM NEPUOJe KaK MPOSBICHHS MPe-
PacronoKeHHOCTH, HEMOCPEACTBEHHO CBSI3aHBI C OMOIOTHUECKUMH (HaKTo-
paMHu ¥ UMEIOT 3HAYMTEIBbHBIA YPOBEHb TeHETHUECKOTO KOHTPOIIS. BiusHue
COIMANTBHBIX (PAKTOPOB OMOCPENYeTCS OUONOTHYSCKUMH M JIMYHOCTHBIMH
(bakropamu, yepe3 KOTOpbIE OCYIIECTBISACTCS] TEHETHYSCKHH KOHTPOJIb Ha
YPOBHE THIIOB COLMAIIBHOTO (DYHKIIMOHUPOBAHHUS U COLUATIBHOM a/IalTalliH.
Vmeercs 3HAUUTENbHOE TEHETHYECKOE BJIMSHHE HA MHIUBHIYaJbHbBIA Xa-
pakTep peakiuii Ha CTpecCc W MPOLECCHl COLMATU3ANNH, (HOPMHUPYIOLIHE
HHTErpalbHBIl MaTTepH 3(dekTa BO3ACHCTBHA COUMANBHBIX (AKTOPOB.
C y4eToM MHOTOYPOBHEBOTO F€HETHYECKOTO KOHTPOJISI BCEX JOMEHOB THO-
nmaTtoreHe3a pojb FEHETHYECKOrO BIUSHHS MPUOOPETAET KPUTHYECKOES 3HA-
YeHHe [Tl KOHKPETHOIO HHIUBUIYyYMa.

IeHeTnveckuil puck OoONe3HEH MPeApacloIOKeHHUs, U ICUXUUECKUX 3a-
00JIeBaHUI B TOM YHCIE, KaK BEPOSITHOCTh MX PA3BHUTHS, OOYCIOBJICHHAS
TOJNBKO TEHETHYECKHMH MPHYHHAMH, SIBISIETCS CIIEICTBUEM COBMECTHOIO
y4acTHsi MHOTHX T€HOB. BKJaj KaXI0ro M3 3THX TCHOB HE BENUK, OJHAKO
obumii 3pdeKT 3HaAYUTENeH U CYIIECTBEHHO BIMSET Ha BO3PAcT MaHHUpe-
cTanuu 3a00NeBaHUs, KIMHUYECKYI0 JTUHAMHKY M YPOBEHb TepaleBTHYC-
CKOHM PE3UCTEHTHOCTH. YPOBEHb MCHETHYECKOrO PHUCKA UMEET «CIIEKTPaib-
HBIID» XapaKTep W BCTPEYACTCs B MOMYJISLUK B Pa3HbIX BapHaHTaX: OT MH-
HUMAJIBHOTO JI0 MaKCHMAaJIbHOTO, IPH 3TOM HAHOONBIIHNA YPOBEHb T'€HETH-
YECKOT0 PUCKA UMEIOT JIUIA C BBICOKOH CTENEHBIO MPEIPaCIONOKEHHOCTH —
HauOOJBUINM JIABIICHUEM «TCHETHYECKOTO Tpy3a». BhICOKHUil ypOBeHb reHe-
TUYECKOTO PUCKA 3aKOHOMEPHO YBEIMYUBACT W OOIUi (MynbTH(AKTOpHU-
aNbHBIA) YPOBEHb PUCKA, MPU ITOM BEPOSTHOCTH BBISBIICHHS HACICCTBCH-
HbIX (HOpM 3a00NIeBaHHs Y TAKUX WHIMBUIYYMOB CYLIECTBEHHO MOBBIIIACT-
csl.
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YPOBGHB TCHETUYCCKOI'O pUCKaA SBJISICTCA HCXOAHBIM W BPOXKICHHBIM,

a peajm3alysl pUCKa — MEePexojl BEPOATHOCTH B (akT 3ab0JIeBaHHs — IPOHC-

XO0OuT Ipu COBMCCTHOM ﬂeﬁCTBHH JIMYHOCTHBIX M COIHAJIBHBIX JOMCHOB
KaK «TpUITCPOB» HJIHU «MOI[I/I(l)I/IKaTOPOB» pHUCKa. KOHHGHHI/IH «CIICKTpaJib-
HOT'O» XapaKTepa reHETUYCCKOro pucKa JOrutdHO COOTHOCUTCS C ITUMEHCHUO-
HaJIbHOM HapaI[PIFMOﬁ JUArHOCTHKH IICUXHYCCKUX 3a00JIeBaHUIA U TIO3BOJIS-
€T BBIABUTH KPUTHUYCCKYIO POJIb TCHCTUYCCKOI'0 BJIUSHUA B (l)OpMPIpOBaHI/II/I
IICUXHYECKOM MATOJIOIHH C BO3MOXKHOCTBIO €0 KOJIHYSCTBEHHOM OLICHKH.

I'eneTnueckum CY6CTpaTOM Oonesneit IpeaApacIioIOKCHUS CUUTACTCA
(beHOMeH TCHCTUYCCKOI'O HOJ'II/IMOp(l)I/BMaZ npeanojgaracrcsa, 4To HOCUTEIN
Pa3HbIX HOJ'II/IMOp(l)HI)IX BAapHUAaHTOB U UX KOM6I/IHaHHﬁ HUMCIOT pa3HHI7[ ypo-
BC€Hb I'€CHCTUYCCKOI'O pUCKaA. B paMKax JUAarHOCTUYCCKUX TCCTOB, OCHOBAH-
HBIX Ha aHaJIM3¢ I[HK, BO3MOKHO BBISIBJICHUE MOJICKYJIAPHO-TCHCTUYCCKUX
MapKepoOB pUCKaA: HOJ'II/IMOp(l)HI)IX BAapHUAHTOB I'€HOB, HOCUTCIBCTBO KOTOPBIX
YBEJIMYMBACT BEPOATHOCTL PA3BUTHUSL 3a00JIeBaHMS.

AHanmn3 TeHEeTHYECKUX (baKTOpOB PUCKaA, BBIABJICHUC HACJICIACTBCHHBIX
(bOpM IICUXUYECKUX 3a00JIeBaHUl U T€HETHYECKHUX MapKepoB BBICOKOI'O
PUCKa UX Pa3BUTUA HeO6XOJ_'[I/IMI>I B ICIAX HpO(l)I/IJ'IaKTI/IKI/I W TIOBBIIICHMUSA
3(1)(1)8KTI/IBHOCTI/I TEeparunu. Vcnopusamu ycrexa ABJIAIOTCA NUMCHCUOHAJIb-
HBIN noaxod K JHUArHOCTUKE W HCIIOJIB30BAHUEC KOJIMWYCCTBCHHBIX MCTOI0B
aHajiM3a € HNPUMCHCHUCM BaJHUJIU3UPOBAHHBIX HWHCTPYMCHTOB B pPaMKax
CTpOroro J0oKa3aTeJIbHOT O I[H3aﬁHa.

BIOPSYCHOSOCIAL MODEL OF MENTAL ILLNESSES:
CRUCIAL ROLE OF GENETIC FACTORS

Kibitov A. O.

Federal Medical Research Centre of Psychiatry and Narcology
n. a. V. P. Serbsky, Moscow

Genetic studies have shown that almost all mental illnesses accumulate
in families as a family history, have a significant (45—85 %) level of direct
genetic influence, high heritability (30—70 %) in the absence of the influ-
ence of gender and age. All these facts allow us considering the majority of
mental illnesses from the point of view of medical genetics as diseases with
hereditary predisposition, of multifactorial origin and polygenic by nature.
According to the biopsychosocial model of pathogenesis, the formation of
such diseases occurs due to the interaction of three domains (groups of fac-
tors): biological (genetic), personality and social, each of which has its own
level of genetic control.
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All these domains are important for the appearance, formation, devel-
opment and maintenance of the disease, and, in view of their close coopera-
tion, can not be considered separately, but form a unified ethiopathogenetic
complex.

Genetic factors as features of the genes, that control the neurochemical
systems in disease pathogenesis, directly determine its biological basis and
have a significant direct and indirect influence on the other domains and
their effects.

Personality factors as the specific features of temperament, character and
personality traits, are noticeable already in pre-illness period as manifesta-
tions of predisposition to disease, are directly coupled to biological factors
and have a significant level of genetic control.

The impact of social factors is mediated through biological and personal
factors and the genetic control is exercised indirectly through these domains
at the level of social functioning and social adaptation. There is a significant
genetic influence on the individual response to stress and socialization
processes that form an integrated outcome pattern of the impact of social
factors.

In view of the multi-level genetic control of all domains, the role of ge-
netic influence becomes crucial for a particular individual.

The genetic risk of all diseases with hereditary predisposition, including
mental illnesses, may be defined as a likelihood of their development due to
genetic reasons only. The individual level of genetic risk is the result of joint
participation of many genes, the contribution of each of which is relatively
small, but the overall effect is significant and can substantially affect the age
of onset, clinical dynamics and the level of treatment resistance.

The genetic risk level has a «spectral» nature and is found in the popula-
tion in different ways: from minimum to maximum, and the highest level of
genetic risk is possessed by persons with the high degree of predisposition —
the highest degree of «genetic burden». High genetic risk naturally increases
the overall (multifactorial) risk, and the likelihood of detection of hereditary
forms of the disease in these individuals increases significantly.

The genetic risk level is initial and innate, but the implementation of risk
— the transition of likelihood to the evidence of disease occurs under the
joint action of the personality and social domains as «triggers» or «modifi-
ers» of genetic risk.

The concept of «spectrum» nature of the genetic risk is logically related
to the dimensional paradigm for mental illnesses diagnostics. It reveals a
critical role of genetic influence on formation of psychopathology with the
possibility of its quantification.
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Genetic substrate for diseases with hereditary predisposition is consi-
dered to be a phenomenon of genetic polymorphism: it is assumed that car-
riers of different polymorphic variants and their combinations have different
genetic risk level. As part of diagnostic tests based on DNA analysis, it is
possible to identify molecular genetic risk markers: polymorphic variants of
genes, their carrier have an increased likelihood of developing the disease.

Analysis of genetic risk factors, detection of hereditary forms of mental
illness and genetic markers of high risk of their development are essential to
prevent and improve the effectiveness of therapy. The conditions for success
are the dimensional approach for mental illnesses diagnostics and the use of
quantitative methods of analysis with validated instruments under strict evi-
dence based design.

COYETAHHME ITIOJIMMOP®U3MOB 141CINS/DEL 1 TAQ1A
TEHA DRD2 CHUKAET PUCK PA3BUTHSA TAPAHOUJTHOM
MA30PPEHNN: IINJIOTHOE UCCIIEJOBAHUE

Kypsbuies A. A."?, Bponsinckuii B. M., Uynposa H. A.°,
Ku6utos A. 0., Aunpees b. B."*

! CI16 TBY3 Canxr-lerep6yprexas ITB Ne 1 um. I1. IT. Kamenxo,
Cankr-IlerepOypr, Poccns

2I'BYBIIO Iepsriii Cankr-IerepGyprexuii TMY um. akazeMuka
. I1. TasaoBa» Munsapasa P®, Canxr-Ilerepoypr, Poccus

3 @By «DeepajbHbIH MeJUIIMHCKUN UCC/IEA0BATEIbCKUM LIEHTP
ncuxuarpuu u Hapkosaorun um. B. I1. Cep6ckoro»
Munsapasa P®, Mocksa, Poccus

‘®rBOY BO Cankr-Ilerepoyprekuii I'Y, Cankr-IlerepOypr, Poccus

Hacnencreennas mpenpacrnoiioXeHHOCTh MPH MIM30(QPEHUN JOCTHUraeT
80 % cmy4aeB, nopaMuHOBast HEHpPOMEINATOPHAsI CUCTEMA UI'PAET BaKHYIO
ponb B maroreHe3e 3a0ojeBaHMs, JOGaMHHOBBIE PELENTOPHI, B 0COOEHHO-
cti nodaMHHOBHIN perientop BToporo tuma (DRD?2), sBusrorcst Gpapmaxo-
JIOTHYECKON MUILIEHBIO0 OOJNBIIMHCTBA aHTHIICHXOTHYECKUX CPeACTB. B rene
DRD?2 omicaHbl HECKOJBKO IMOIMMOP(QHU3MOB E€IUHUYHBIX HYKIEOTHIIOB,
B ToM umcie 141CIns/Del (rs1799732) u TaqlA (rs1800497), oka3wiBato-
Y€ BIMSIHUE HA HKCIIPECCHIO TeHa ¥ M3MEHSIoNHe (hyHKIIMOHAN PELEenTop-
HBIX MPOLIECCOB.

Leablo wuccrnenoBaHusi CTajJ0 M3y4eHHWE CBS3M MOIMMOP(QHU3MOB
141ClIns/Del (rs1799732) u Taql A (rs1800497) rena DRD2 u pucka pa3Bu-
THSI TAPAHOMTHOM MIM30(ppeHNH.
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Marepuansl U MeTOAbl. B nccienoBaHuy MpUHIIA y4acTHE JIUIA Clia-
BSIHCKOM ITHUYECKOH NPUHAUICKHOCTH, HE POJICTBEHHBIE MEXIY COOOM.
Bce nanuenTs! ObUTM IPOMHGOPMUPOBAHBI O XapaKTepe BBIOIHIBIIEIOCS
Hay4YHOTO MCCJIEOBAHMSI, KOTOPOE MTPOBOAMIIOCH C pa3pelIeHus U 110/ KOH-
TpoJsieM JokansHoro srudeckoro komurera CII6 I'BY3 «llcuxuarpudeckas
6ompauma Ne 1 nm. I1. I1. Kamienkoy.

OnpeneneHsl KpUTEpUHU BKIIIOYEHHS B UCCIElOBaHME: Bo3pacT 18—45
JIeT, JIMTENILHOCTh NpeObIBaHMs B CTallMOHAape HE MeHee | Mecsla; Kymu-
pOBaHME OCTPOrO ICHX03a (COrVIaCHO 3alMCsIM Jieyallero Bpaya B CTaluo-
HapHOH KapTe), JIUTEIHLHOCTh 3a001eBaHus He Ooree S5 JeT.

CcopmupoBaHbI HCCIIEI0BATENBCKIE TPYIIIBI CpaBHEHUs: B 0CHOBHYIO
TpyNITy BOULIH nmarueHTsl (n=133), HaxonuBIIMECs Ha CTalMOHAPHOM Jieue-
HUM B TICUXHATPHYECKOM CTAI[MOHApE C JUArHO30M IapaHOMIHAS IIH30(0-
penust (F20.0), nx cpeanuii Bo3pact coctasisut 42+12 ser, n3 vux 53,4 % —
KEHIIMHBL. B koHTponbHYyr0 rpynmy (n=137) OblIM BKIIIOYEHBI JIMIA, HE
HMeEIOIINe TUAarHOCTUYECKUX MPU3HAKOB NICHUXHATPUYECKOH MaTOJIOTUH, X
cpenHui Bo3pact cocrasisil 39,5+7,2 rona, B ToM uncie 51,1 % — sxeHum-
HBI.

O6pasnpl JJHK naunmeHToB, moixydeHHbIE U3 BEHO3HOM KPOBH, T€HOTH-
MTUPOBAIM METOJIOM aJlJIeb-CIIe(pUIecKol moinuMepa3HoOi IEeHON peax-
uuu (T1LP). [IpoBoamiin cpaBHEHHE YacTOT BCTPEYAEMOCTH aljieseH, TeHo-
THUIIOB, TPYII T€HOTHIIOB B paMKaxX JOMHHAHTHOM MOJENN U KOMOWHaImi
TEHOTHITOB IT0 ABYM ITOJIMMOP(HBIM JIOKYCaM OJHOBPEMEHHO.

PesyabraTtel M obcy:xaenme. Yacrora BCTpeuaeMOCTH KOMOWHALIMH
rs1800497 CT4rs 1799732 ID [CT+ID] oxa3amach [OCTOBEPHO BBIIIE
y MallMeHTOB KOHTPOJBbHON rpymmbl (7,3 %) MO CpaBHEHHUIO C OCHOBHOM
rpymmoi maruenTtos [1,5 %, OI=0,194 (0,042—0,902)]. I1pu ucmnons3oBa-
HUM B KaYeCTBE KOBAPHAHTOB I'€HOTHIIOB M WX MONApHBIX COYETaHWH IO
JBYM JIOKycaM MojuMopdu3Ma HaMm YAaloch ITOCTPOUTH MOJENb, 00BsiC-
Hamomyto 3,5 % aucnepcuu U npeackasbiBarolyo 52,2 % BeposTHOrO uc-
xoza. B a0l Mozeny 1ByXBapHaHTHOW JIOTUCTUYECKON PETPecCHH TOJIBKO
komOuHarwmst [CT+ID] siBisutach (axTopom, BIMSIOIIMM Ha HMCXOJ (PHCK
pas3BuTus 3a0oneBaHus) ¢ MPOTeKTUBHBIM 3ddekrom. [Tokazano, yro Hanu-
YHe TaKoi KOMOWHAILMM CHIDKAET PUCK Pa3BHUTHS MapaHOMIHOW mm3odpe-
uun Ha 80 % (p=0,037).

BouiBoapbl. /[ nanpHelero u3y4eHus BIUSHUS TOTUMOP(U3MOB TeHa
J0(paMUHOBOTO PELEeNTopa BTOPOro THUMAa HEOOXOIUMO MpoBejeHHe Ooree
MAacCIITa0HBIX MCCIIENOBAHUM, IO Pe3yJbTaTaM KOTOPHIX BO3MOXKHA OIIEHKa
COBMeECTHOTO 3((eKTa BINSHUS HECKOIBKUX MOIUMOP(U3MOB.
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THE COMBINATION 141C INS/DEL AND TAQ1A OF DRD2
GENE LOWERS THE RISK OF DEVELOPMENT OF PARANOID
SCHIZOPHRENIA - A PILOT STUDY

Kurylev A. A.'?, Brodyansky V. M °., Chuprova N. A2,
Kibitov A. O.%, Andreev B. V."*

' SPb SBIH «Saint-Petersburg Psychiatric Hospital no.1 n. a. P. P. Kashchen-
ko», Saint-Petersburg

2SBEI HPE «First Saint-Petersburg State Medical University
n. a. acad. L. P. Pavlov», Saint-Petersburg

3 FSBI «Federal Medical Research Center of Psychiatry and Narcology
n. a. V. P. Serbsky», Moscow

*FSBEI HPE «Saint-Petersburg State University», Saint-Petersburg

A genetic predisposition in schizophrenia is about 80 %. Dopamine sys-
tem plays an important role in the pathogenesis of the disease, and dopamine
receptors, especially dopamine type 2 receptor (DRD?2) is the pharmacologi-
cal target for most antipsychotic drugs. In the DRD2 gene several single
nucleotide polymorphisms have been described, including: — 141ClIns/Del
(rs1799732) and TaqlA (rs1800497), affecting gene expression and altering
receptor functionality.

The objective of the study was to investigate the relation between po-
lymorphisms — 141CIns/Del (rs1799732) and TaqlA (rs1800497) DRD2
gene and the risk of paranoid schizophrenia.

Materials and Methods: Patient study population consists of Cauca-
sians non-relatives. All patients were informed about the aim of the study
approved by local Ethics Committee of St. Petersburg SBIH «Psychiatric
Hospital no.1 n. a. P. P. Kashchenkoy.

Inclusion criteria were age 18—45 years, the length of stay at hospital
for at least 1 month; reduction of acute psychosis (according to medical
records), disease duration not more than 5 years.

Patients’groups: 1) patients (n=133) hospitalized in the psychiatric hos-
pital with the diagnosis of paranoid schizophrenia (F 20.0), mean age 42412
years, 53.4 % female; 2) control group (n=137), non-diagnostic signs of
psychiatric pathology, mean age 39.5+7.2 years, 51.1 % female.

DNA samples of patients obtained from venous blood were genotyped
with use of allele-specific polymerase chain reaction (PCR). Comparison of
frequencies of occurrence of alleles, genotypes, genotype groups within do-
minant model and combinations of genotypes in two polymorphic loci was
conducted simultaneously.
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Results: The frequency of rs1800497 combination CT+rs 1799732 ID
[ID+CT] was significantly higher in the schizophrenic group (7.3 %) com-
pared with the controls [1.5 %, OR=0.194 (0.042—0.902]. When genotypes
and their pairwise combinations of two loci polymorphism were included
into the model as covariates it explained the variance of 3.5 % and 52.2 % of
outcome prediction. In this model a dual combination [PT+ID] in the logis-
tic regression was the only factor significantly influencing the outcome: it
reduces the risk of paranoid schizophrenia by 80 % (p=0.037).

Conclusions. Larger studies are needed to evaluate the association be-
tween multiple polymorphisms of the dopamine receptor gene of type 2 and
schizophrenia.

YPOBEHb 'OPMOHOB I'NMTIIOTAJTAMO-THIIO®U3APHO-
HAJIMOYEYHUKOBOI CUCTEMBI 1 HO30JIOT MYECKUE
®OPMbI AODEKTUBHBIX PACCTPOVICTB

JeBuyk JI. A., Basnosa H. M., boiiko A. C., Jlocenkos U. C.

HHH ncuxuyeckoro 310poBbs, Tomck, Poccus

OpnuM U3 Haubosee pacrpoCTpaHEHHBIX OOBSCHEHUH HapyIISHUS Hel-
POHANBHOM IUIACTUYHOCTH NPHU JAEHPECCHUBHBIX PACCTPONCTBAX SBISIETCS
THIIEPaKTUBHOCTh ~ THUIOTallaMo-THIopusapHo-Haanodeynnkosoit  (I'TH)
CHCTEMBI, KOPTHUKOTpONuH-puim3uHr-pakropa (KTP®), ampeHokopTuko-
tporHOoro ropmona (AKTT') u koptuzona. HecMoTpst Ha TO 94TO TUCHYHKITUSL
I'TH-cucteMsl nmoka3aHa BO MHOTHX HCCIIEIOBaHMAX JIMI[ C BBICOKMM pHUC-
KOM pa3BUTHUS JIENPECCUU U y MAIUEHTOB C MCUXUYECKUMU PaCCTPONCTBAMHU
(UBanoBa C. A. u gap., 1999; Pariante C. M., Lightman S. L., 2008;
Vreeburg S. A. et al., 2009), uccrnenoBanue poiau HapylmeHus QYHKINOHH-
posanus I'TH-ocu B aTHONOrMH AETpecCUH MPOAOIKAIOTCS U B HACTOSILEE
Bpems (Schatzberg A. F. et al., 2014; Morris M. C., Rao U., 2014).

Leas Hacrosimel padoOTHl — U3y4YEHHE COAEp)KaHUsI TOPMOHOB, CBSI3aH-
HBIX ¢ (YHKIMOHHMPOBAHHEM THIIOTAIaMO-TUIO(H3apHO-HAAIOYEUHUKOBOM
cucTeMbl (KOpPTH30Ja U aJpEeHOKOPTUKOTPOITHOI'O T'OPMOHA), B CHIBOPOTKE
KpPOBHU MALIUEHTOB C TEKYIIUM JAEMPECCHUBHBIM 3MHU30J0M B 3aBUCUMOCTH OT
HO30JI0THYeCKOH (hOopMBI a(PeKTUBHOTO PacCTPOICTBA.

Marepuansl u MeToAbl. VccnenoBaHue MPOBEACHO B IPYyIIE MalUeH-
TOB C TEKYLIUM AENPECCUBHBIM 3mu30/0M B pamkax F32—F33 no MKb-10
(187 4emn.) v MCUXUYECKU U COMATHUECKU 3JI0POBBIX JIEONIEH (54 det.), cooT-
BETCTBYIONIMX MO IOy ¥ BO3pacTy obcieayeMoii rpymme 0oibHbIX. [Tanu-
€HTHI C JIENPECCUBHON CUMITOMATUKOW MPOXOAUIH KYpC JIEYEHUS B OTIe-
nerny adGeKTUBHBIX cocTosHUH KiInHUK HUU ncuxudeckoro 310poBbs.
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Konuentpanuu xoptusona u AKTIT ompenensnu B ChIBOPOTKE KpPOBHU
METOJIOM UMMYHO(EPMEHTHOI'O aHaJIM3a C UCIIOIb30BaHNEM HaOOpOB peax-
TuBOB (upM Ankop buo u DRG International Inc u aBTOMaTHYECKOrO MUK-
portanmierHoro cnekrpogdoromerpa Epoch BioTek Instruments (CILA).
CraTtuctndeckast 00pabOTKa pe3ynbTaToB MPOBOAMIACH C HCIONb30BAHUEM
nporpammsl SPSS; Bepcus 20,0. JlaHHBIe HE COOTBETCTBOBAIM HOPMaJIbHO-
My paclpeeseHuI0, O3TOMY Pe3y/IbTaThl IPECTAaBICHBI B BUE MEIUAHBI,
25 % u 75 % xBapTuieH.

PesynbTraTrel M ux obcyxaeHHue. TspKeCTh TEKYIIETO AEMPECCUBHOIO
snm3ona mo mkane aenpeccuu ['amunerona (HDRS-17) B rpymme nanuen-
ToB cocraBmwia 23,50 (16,25-30,50) 6amia, 9TO COOTBETCTBYET YMEPECHHO
BBIpa)KEHHOH Jenpeccun. VccnenoBanne conepKaHusi KOPTU30/Ia B 00MIei
TpyIIe MAalUeHTOB BBISIBUJIO HE3HAUUTEIbHO MOBBIIICHHBIN YPOBEHb IOp-
MOHA y MallUEHTOB MO CPABHEHUIO C JAHHBIM IIOKAa3aTeJIeM B TPYMIE 310p0-
BbIX JinIl [796,89 (660,77—1004,12) amons/n u 648,26 (459,22—907,61)
HMOJB/N|. V3ydenue copepkaHusi KOPTH30JIa B 3aBUCHMOCTH OT HO30JIOTH-
yeckol popMbl a(eKTUBHOTO paccTpONCTBA MOKa3alo, YTO yPOBEHb KOp-
TU30J1a Y JIAI C €JUHCTBEHHBIM AEHPECCUBHBIM 3MM30J0M 3HAYUMO BBIIIE
3HAYCHUH MCUXUYECKU 3710poBbIX juIl [821,01 (662,15—1065,27) u 648,26
(459,22—907,61) umons/n, p=0,000875]. Y marmeHTOB ¢ pPEeKyppEHTHBIM
JIENPECCUBHBIM PACCTPOMCTBOM KOHIIEHTpAalUsl KOPTH30i1a cocTaBuia 576
(430,5—713) HMONB/1, YTO HWXKE 3HAYCHUH JAPYrOM TPYHIBI MAlEHTOB
u 310poBeIx JuIl (p=0,051599).

Wzyuenne conepxanust AKTI BBIABHIO CTATUCTHYECKH 3HAYUMBIN BbI-
cokuii ypoeHb AKTI" B rpynmne namueHToB ¢ aQeKTHBHBIMH PacCTpOi-
CTBaMH IO CpaBHEHHIO ¢ KoHTposeM [17,78 (9,71—37,34) u 11,61 (8,64—
22,43) nur/mn, p=0,044]. MakcumanbHble 3HaueHus KoHueHrparun AKTIT
OTpEeNIeNIEHbl y MallUeHTOB C €IUHCTBEHHBIM JIEMPECCUBHBIM 3MHU300M IO
CpPaBHEHHIO CO 30poBEIME Junamu [21,24 (10,69—38,06) u 11,61 (8,64—
22,43) nr/mi, p=0,038], a B rpynmne nmamueHTOB C PEKyPPEHTHBIM JAeIpec-
CUBHBIM paccTpoiictBoM ypoBeHb AKTI ObUT HE3HAYHUTEIIEHO TOBBIIICH IO
CpaBHEHHIO C KOHTposeM u coctaBui 15,23 (8,27—36,05) nr/mi.

Bricokoe coneprxxanue koptuzoia u AKTI B kpoBH sIBIsIETCS MapKepoM
aktuBHOCTH [TH-cuctembpl. OgHaKO B COOTBETCTBUM C COBPEMEHHBIMU
npenacraBieHusiMu noBblieHue ypoBass AKTI ¢ mociemyrounmM moBsbliiie-
HUEM KOPTH30Ja XapaKTEpHO TOJIBKO JUIl PAHHHUX JTANOB JEHPECCHUH, IO-
BTOPSIOIIMECS 3THU30/bI ACMPECCUH BBI3BIBAIOT UCTOLIECHUE aJalTallMOHHbIX
Bo3MmoxkHocTel [ TH-cucteMbl ¢ mocneaytomuM CHUKEHUEM KOHIIEHTpalui
AKTT u xoptuzona (Hellhammer D. H., Hellhammer J., 2008).
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W3 KIMHUKO-TMHAMMYECKOTO OMUCAHUS UCCIENYEMbIX TPYII MallUEHTOB
H3BECTHO, YTO HaUMEHbIIAs JUINTEIbHOCTh JEMPECCUBHOrO SMU30/a Xapak-
TepHa /ISl TAlMEHTOB C AUarHo3oM JjenpeccuBHbli anmzon (F32, MKB-10),
HauOosee JUTUTENbHAS CPEeIHsIS POJOIDKUTENBHOCTE JIEIPECCUBHOTO SITH-
30la OTMEYaaach B CIy4ae PEeKyppEeHTHOIO JIENPECCHUBHOIO paccTpOMCTBA
(F33, MKB-10), uto oTpakaeT OnpeneieHHYI0 MPOrPeIUEeHTHOCTh TCUCHUS
JTaHHOTO a(QEeKTUBHOTO paccTpoicTBa. B mpoBeneHHOM HaMH HCCIeq0Ba-
HUM MOKA3aHO, YTO JUISl MAIUEHTOB C €TUHCTBEHHBIM JAEIIPECCUBHBIM 3IIU30-
JIOM XapaKTepHbl MAaKCHMAaJbHble 3HAUEHHMsS KOHIEHTpAlMU KOpPTHU30Ja
n AKTT, B To BpeMsl Kak y MaIi€HTOB C PEKYPPEHTHBIM JENPECCUBHBIM
pacctpoiictBoM ypoBHU KopTu3oia U AKTI' cHMKalOTCs, 4TO coryacyercs
C COBpPEMEHHBIMH JIUTEPATYPHBIMH JaHHBIMH OTHOCHTEIHHO JUCHYHKIUH
I'TH-cuctembl B 3aBUCHMOCTH OT TSDKECTH U JUIUTEIBHOCTH a(hEeKTUBHOTO
paccTpoiicTsa.

Paboma evinonunena npu noodepoicke Poccuiickoeo ¢onda ¢yrnoamenmanvhvix
uccnedosaruil (npoexkm Ne 14-04-01157a).

LEVELS OF HORMONES OF THE HYPOTHALAMIC-
PITUITARY-ADRENAL SYSTEM AND NOSOLOGICAL
FORMS OF AFFECTIVE DISORDERS

Levchuk L. A., Vyalova N. M., Boyko A. S., Losenkov 1. S.

Mental Health Research Institute, Tomsk

Hyperactivity of the hypothalamic-pituitary-adrenal (HPA) system, the
corticotropin-releasing factor (CTRF), adrenocorticotropic hormone (ACTH)
and cortisol is one of the most common explanations for disturbances of neu-
ronal plasticity in depressive disorders. Despite the fact that the dysfunction of
the HPA system is shown in numerous studies of persons with high risk for
depression and patients with mental disorders (Ivanova S. A. et al., 1999; Pa-
riante C. M., Lightman S. L., 2008; Vreeburg S. A. et al., 2009), study of the
role of the HPA axis in etiology of depression is continuing (Schatzberg A. F.
et al., 2014; Morris M. C., Rao U., 2014).

Objective of the study was to investigate the content of hormones of the
hypothalamic-pituitary-adrenal axis (cortisol and adrenocorticotropic hor-
mone) in the serum of patients with current depressive episode depending on
nosological form of affective disorder.

Materials and methods. We studied patients with current depressive ep-
isode (F32, F33, ICD-10, 187 persons) and 54 mentally healthy persons.
Patients with depressive symptoms were treated at the Affective States De-
partment of Mental Health Research Institute.
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The concentration of cortisol and ACTH was determined by enzyme
immunoassay using reagent kits Alcor Bio and DRG International Inc and
automatic microplate spectrophotometer Epoch BioTek Instruments (USA).
Statistical analysis was performed using the program SPSS, version 20.0.

Results and discussion. The severity of the current depressive episode
according to Hamilton Depression Rating Scale (HDRS-17) in the group of
patients was 23.50 (16.25—30.50) points that corresponds to moderate de-
pression. The study of cortisol in the total patient group revealed slightly
elevated level of cortisol in patients in comparison with healthy individuals
[796.89 (660.77—1004.12) nmol/l and 648.26 (459.22—907.61) nmol/1].
The study of content of cortisol depending on the nosological form of affec-
tive disorder has shown that concentration of cortisol in patients with de-
pressive episode was significantly higher in comparison with mentally
healthy individuals [821.01 (662.15—1065.27) and 648.26 (459.22—
907.61) nmol/l, p=0.000875]. Concentration of cortisol in patients with re-
current depressive disorder was 576 (430.5—713) nmol/l, which is lower
than the values of the other group of patients and healthy individuals
(p=0.051599). The study of ACTH revealed significantly higher level of
ACTH in patients with affective disorders in comparison with control [17.78
(9.71—37.34) and 11.61 (8.64—22.43) pg/ml, p=0.044]. The maximum
values of ACTH were determined in patients with depressive episode in
comparison with healthy individuals [21.24 (10.69—38.06) and 11.61
(8.64—22.43) pg/ml, p=0.038] and concentration of ACTH in patients with
recurrent depressive disorder was 15.23 (8.27—36.05) pg/ml, which is
slightly higher than control values.

High levels of cortisol and ACTH in blood are markers of activity of the
HPA system. However, according to modern concepts, increased ACTH and
cortisol is typical only for early stages of depression, recurrent episodes of
depression cause depletion of adaptive capacities of the HPA system with
consequent reduction of concentrations of ACTH and cortisol (Hellhammer
D. H., Hellhammer J., 2008). From the clinical description of the studied
groups of patients it is known that the shortest duration of the depressive
episode is typical for patients with the diagnosis of depressive episode (F32,
ICD-10), the longest duration of the depressive episode was in the case of
recurrent depressive disorder (F33, ICD-10) that reflects a progressive
course of affective disorders. In our study we demonstrated that patients
with depressive episode were characterized by the maximum concentrations
of cortisol and ACTH, whereas in patients with recurrent depressive disord-
er levels of cortisol and ACTH decrease that is consistent with current pub-
lished data about dysfunction of the HPA system depending on the severity
and duration of affective disorders.

The investigation is supported by project of REBR no.14-04-01157a.
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KIIMHUKO-UMMYHOJIOI'MYECKHUE ITPEJUKTOPBI
MPOTHO3A DY3®PEKTUBHOCTH AHTUIICUXOTHYECKOM
TEPAIIUU AMUCYJIBITPUIOM

Jlob6auesa O. A., Berayruna T. I1., Cemke A. B., Maabuena 1O. JL.,
MensiBueBa T. A., 'onunkoBa U. A.

HHUMH ncuxuueckoro 310poBbs, Tomck, Poccus

Pa3paboTka kputepueB mporHo3a 3(PQPEKTUBHOCTH TEPaNvH, YTOYHCHHUE
Y MHJUBHYaJTU3alUs TTOKa3aHUI K HA3HAYCHHUIO CYIICCTBYIOIIMX AHTHIICH-
XOTHKOB SIBJISICTCS aKTyalbHOW 3aJjadcii COBPEMCHHOM TICUXUATPHH, YYIUTHI-
Basl TSDKECTh IM30()pEeHUUYECKOro Mporecca, HEOOXOANMOCTh ITUTEIHHOTO
MpreMa TICUXOTPOIHBIX TPENapaToB, a B OOJNBIIMHCTBE CIyYacB Jaxe I0-
KU3HEHHOTO. [IpakTU4ecKu OTCYTCTBYIOT OMOJIOTHYCCKHE KPHUTCPHH TEPCO-
HU(UIMPOBAHHOTO TOAXOJa K HAa3HAYCHUIO aHTUIICHXOTHKOB (JloOaue-
Ba O. A. u nip., 2013). HapymieHne HeHpOMMMYHHOTO B3aUMOJICHCTBHS, KOTO-
poe SBJIACTCS Ba)KHBIM 3BCHOM IATOTCHE3a IMCUXUYCCKHX PACCTPOWCTB U CO-
MIPOBOXK/IACTCS META0OMUUCCKIMHU HAPYIICHUSIMU, YTSDKEISCT KIHMHHYCCKYIO
KapTHUHY 3a00JIeBaHMUs, CIIOCOOCTBYET (DOPMHUPOBAHUIO TEPATICBTHUCCKON pe-
3UCTCHTHOCTH, HOKEIATEIBHBIX ITOOOYHBIX SBJICHHIA ICHXOTPOITHOM TEparum,
cHikaet 3¢ dexTuBHOCTS JeucHus narpenToB (Bermyruna T. I1. u np., 2013).
Hcnonb3oBaHne MIMMYHOOUOJOTHYESCKUX TMOKA3aTeeH ISl OIICHKU KadyecTBa
JiedeHusT OONMBHBIX MMHU30(PEHUEH OTPAXKCHO B CIUHUYHBIX COOOIICHHSX,
B OCHOBHOM TMPH H3YYCHUU KIMHUKO-MMMYHOJIOTHUECKOH 3(PPEKTUBHOCTH
paznmusbix npenapatoB (Kmromrauk T. T1. u mp., 2008). TIcuxoTrponHsie npe-
MapaThl, MUIIICHBIO KOTOPBIX SIBIISIOTCS Pa3JIMYHBIC PEIETTOPHI KICTOK TO-
JIOBHOTO MO3Ta, 4epe3 CIOKHBIC MEXaHWU3Mbl U3MCHEHHs aKTHBHOCTH HEH-
POTPaHCMHUTTEPHBIX CHUCTEM CIIOCOOHBI OKa3bIBATh MMMYHOMOIYITUPYFOIITHIA
a¢¢dexr. Takum 00pa3oM, BBIIBICHHE KIMHUYCCKUX U OHOJOTMYECKUX TIpe-
JIUKTOPOB SIBJSICTCS] BAXKHBIM TS TIpe/icKa3anus 3(QEKTHBHOCTH TOCIIETYIO-
el aHTUIICUXOTHYECKOM Tepanyu OONBHBIX MIM30(PCHUCH.

Henbio wHcc/ieq0BAHUS SBUWIOCH BBIABICHUC KIMHUKO-UMMYHOJIO-
THYECKUX MPETUKTOPOB MPOrHO3a 3(PPEeKTUBHOCTH JIeUeHUs OOMHHBIX IIU-
30()peHUCH ATUIHMYHBIM AHTHIICUXOTUKOM aMUCYIABIPUIAOM. AMUCYIBIPU
HazHavyanu 14 OonpHbM mm3odpenueii (F20.0, F20.1, F20.5, F20.6 no
MKB-10), 8 mMyxunHam W 6 >KEHIIMHAM, CPEIHUII BO3PACT COCTaBIISLI
26,07+8,59 roma, cpemHss MPOAOKUTEIHHOCT 3a0oneBanus — 5,64+4,48
roga. CyrouHas jo3a mpenapara Haxoawigack B mpenenax ot 200 mo 800
Mr/cyT. DG GEKTHBHOCTh TEpaluKl OICHUBAIU CITYCTsI 6 HEIENb JICYCHUS,
OIICHKY JMHAMUKU IICHXONATOJIOTUYECKOH CHUMIITOMATUKA IPOBOIWIIH
B 0aJTax ¢ UCIOJB30BaHUEM TICHXOMETpUYIecKoi mkansl PANSS.

70



$uomap1@pu 8 ncuxXuampuu: noucCK,u nepcneKmusbl

JIJ1 OIIEHKH MMMYHHOI'O CTaTyca IalieHTOB MPUMEHSIIH KOMIUIEKC Jia-
00paToOpHBIX TECTOB, BKJIIOYAIONIMH OIpe/AeNeHHe Pa3UYHbIX (DEHOTHUIIOB
MMMYHOKOMIICTEHTHBIX KIIETOK (KiaactepoB muddepeHmupoBku, CD) ¢ uc-
TIOJIb30BAHNEM MOHOKJIOHAJBHBIX aHTUTEIN, IIapaMeTPOB I'yMOPAJIbHOTO UM-
mynureta (IgM, IgG, IgA, yposus LIMK), a Takxke KOHIIEHTpALMH KOPTHU30-
J1a B CBIBOPOTKE KpoBH. IlanmenTs! 00cnenoBaiuch JBaskabl — IPH MOCTYTI-
JICHUH B CTAI[OHAp JI0 HA3HAYEHHS! aKTHBHOT'O MCUX0(papMaKoIOrH4ecKoro
JIeYeHUsI U uepe3 6 HeZenb JIeUEeHHS.

B npouiecce neyeHnss aMucynbnpuIoM K 6-i Hejele Tepanud B TpyIIe
OONBHBIX OTMEUEHa IIOJIOKHUTENIbHAS JAWHAMUKA TCHXONATOJOrMIeCKOH
CHUMITTOMATHKH, KOTOpasi OLlEHUBAIACh B 0aJulaX C UCIIOJIb30BAHUEM IICHXO-
Merpudeckoi mkansl PANSS. CpennerpynmoBbele 3HaueHHs 0aJlIoB ITO3H-
TUBHOM M OOIENaTOJIOrNYeCKOd CUMITOMATHKU CHHU3HWIMCH BO 2-H TOUKE
uccnenoBanus B 1,5 pasa mo cpaBHeHHWIO ¢ 1-i TOYkoOiH, a obmiero Oamia
1 0aJUTOB HEraTUBHON CUMITOMATHKH — B 1,3 pasa.

[Tpn uMMyHOIOrHYEecKOM 00CIIEe0BaHHH /10 Havaia Teparuy, B 1-if Tou-
Ke, y MalyeHToB B INepudeprieckoli KpOBHU YCTAHOBJIEH KOJINYECTBEHHBIH
JeUIUT MpaKTUYecKu Beex nomyssuuid T muMQonuToB, CHIKEHHE HMMY-
HoperynsitopHoro wuHaekca CD4/CDS, B OCHOBHOM 3a cyeT Xere-
poB/unykTopoB CD4". T-k1eTounblii MMMyHOIEhUIMT OTMedeH Ha (oHe
TIOBBILIEHUST YHUCTa JIMMQONUTOB C MapKepaMH II03/HeH aKTHBALMH
HLADR', ecrectBennbix kumiepoB CD16° u kinerok CD95" ¢ Fas-
peuenTopaMyd TOTOBHOCTH K alloONTO3y W KOHIEHTpAalMid acnapTaTHOM
W aJJaHMHOBOHM aMHHOTpaHcdepas B CHIBOPOTKE KPOBH MalMeHTOB. B nuHa-
MHKE Tepanuy aMUCYIIBIPUIOM MPOHCXoauiio nosbimenue yposus AJIT B
2 pa3a 10 CpaBHEHHUIO ¢ HUCXOAHBIM ypoBHeM (p=0,039). B npomecce neue-
HUSL aTUIWYHBIM AHTHIICUXOTHMKOM B TpYIE NalMeHTOB COXPaHSUICS
T-ummyHOmEpUIUT HAa (QOHE CHIDKEHHMS, IO OTHOLICHHUIO K 1-i Touke wuc-
cnemoBanus, uucna gumdomutoB HLADR™ U ecTecTBEHHBIX KHILIEPOB
CD16". Conepxanue mumdonuton CDI5" ¢ Fas-penentopamMu roroBHOCTH
K anonro3y y OOJbHBIX MIM30(pEeHUEN 0CTaBaJIOCh BEICOKHM.

AHanM3 MeXKBapTHIBHBIX HMHTEPBAJIOB oO0mero Oauia W 0ayuioB IO
noamkanam mkaiasl PANSS 1 pe3ynbTaToB MIMMYHOJIOTHYECKOTO 00cIieno-
BaHHS B TPYNIIaX MAaIMEHTOB C BHICOKOH 3(PEKTUBHOCTBIO JICUSHHUS MTO3BO-
JIWJT YCTAaHOBUTH HauOoJee 3HAYMMbIe KPUTEPHH, KOTOPbIE MOTYT OBITh HC-
TIOJTE30BaHBI B KAYECTBE JOIOJIHUTENIBHBIX K KIIMHUUECKUM MOKa3aHMUsIM IS
YTOUHEHUs] K Ha3HAYEHHIO aTUIMYHOTO AHTUIICUXOTHUKA aMHCYJIbIpHIA:
cyMMa OajIOB TIO IOJIIKAJIC HETAaTUBHBIX paccTpoiicTB Oostee 31, oOmwmit
6amn no mkane PANSS menee 70, konmuectso HLADR -numdoruros Hu-
xe 0,34x10°/J1 u xommaectBo CD16 -mmdornmtos Gomee 0,18x10°%/J1.

71



Cb. me3ucos Poccuilckoil KoHgpepeHuuL ¢ MeKYYHAPOOHDIM YHACTIUEM U UKOAbI-CEMUHAPA MOAOOBIX YHEHBIX,

[pennoxxeH KOMIJIEKC WHPOPMATHBHBIX KIIMHUYECKHMX M MMMYHOJIOTH-
YECKUX KPUTEPHEB INPEIUKTOPOB MPOrHo3a (P (HEeKTUBHOCTH Icuxodapma-
KOTepanuy MpH NOCTYIUICHUH TMAllMeHTa B CTallMOHAP, KOTOPBIH MO3BOJISIET
ONITUMHU3UPOBATH BHIOOP An(depeHIMpOBaHHOMN TeparneBTHYECKOH TaKTHKH
W TIOBBICUTH Ka4eCTBO OKa3aHHs CIIEHHAIM3UPOBAHHON MEIMIIMHCKOW I10-
Mol OOJBHBIM MN30(pEHHEH.
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ACCOIIMAIIA MTOJIMMOP®U3MOB I'EHA DRD?2

C TAKECTBIO JIENPECCUBHOM CUMIITOMATHUKH
N OTBETOM HA TEPAIIMIO Y HAIIMEHTOB

C JEITPECCUBHBIMHA PACCTPOMCTBAMM

JocenkoB U. C., [lo:knnaes U. B., Ocmanosa /I, 3., Cumyrkun I'. T'.

HHUMH ncuxuyeckoro 310poBbs, Tomck, Poccus

JlempeccuBHbIE  pacCTPOMCTBA  SIBJISIIOTCS  CEPbE3HBIM  COIUAIIBHO-
SKOHOMHYECKHM M MEUIIMHCKAM BOIIPOCOM IS COBPEMEHHOT0 O0IIEeCTBa.
HaxannuBaromuecsi 3nuaeMHOIOTHYECKe AaHHbIE B OTHOIICHWH JaHHOM
TPYNITBl TICUXUYECKHX DPAacCTPOMCTB OTYETIMBO IAEMOHCTPHUPYIOT BBICOKHE
MOKa3aTeIN UX PaCIPOCTPaHEHHOCTH B HACEJICHUH.

B Hacrosimiee BpeMsi 0ka3aHO, 4TO MUCHYHKIHS J0(paMUHEPIrHYECKOi
CHCTEMBI MOXKET OBITH OHMM M3 (haKTOpOB IaToreHesa Jenpeccuu. ssect-
HO, 4TO Je(UIUT 1ohaMHUHEPIHIECKO CUTHAIM3AIMN OTBETCTBEH 32 TaKUe
CHUMIITOMBI JICTIPECCHH, KaK CHM)KEHHE KOTHUTHBHBIX IPOIIECCOB, MOTHBA-
LM, aHTeIOHNUS, CHI)KEHHE MOTOPHOM aKTHMBHOCTH, ITOBBIIICHUE aIIIETUTA.
B cBs13u ¢ 3THM sIBIIsieTCs aKTyaJ IbHOW MpoOIieMa MoncKa acCoUaIii TeHOB
JohaMHHEPTUYECKON CUCTEMBI C JICTIPECCUBHBIMH PACCTPOHCTBAMH.

Leas uccnenoBanus. Llenbio uccienoBanus sIBUIOCH BBISIBICHHE acco-
LUAlUA OJXHOHYKJIEOTHIHBIX noiauMopdusMoB (SNP) rena DRD2, xonu-
pytomero gogpaMuHOBBIN penentop D2, ¢ TshKeCTbIO AETIPECCHBHBIX CHM-
MITOMOB ¥ OTBETOM Ha aHTHUAEIPECCUBHYIO TEPAITHIO Y OOJbHBIX AENPECCUB-
HBIMH PacCTpoOHCTBaMHU.
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Marepuansl M MeToAbl. B nccnenoBanue Bomén 161 namueHT c ge-
TIPECCUBHBIMH paccTpoiicTBaMu, U3 HUX 90 MAIMEeHTOB C JENpPECCUBHBIMU
snmzonoM (F32), 71 mammeHT ¢ peKyppeHTHBIM JEIPECCHBHBIM PacCTpOii-
ctBoM (F33)). TshkecTh MENpPECCHBHBIX CHMIITOMOB 110 Havaja W Ha 14-i
u 28-ii qHU Tepanmuu oneHuBanU no mikaie ['ammisrona (HDRS-17) u mka-
ne Clinical Global Impression — Severity (CGI-S). Otser Ha aHTHAETIpEC-
CuUBHYIO Tepanuio ornenuBancs no mkaie Clinical Global Impression — Im-
provement (CGI-I) (na 14-it u 28-ii mau Tepanuu). beun nporeHoTunMpo-
Bauel 11 SNP rema DRD2: rs6275, rs6277, rs6279, rs134655, rs179997,
151076560, rs1076562, rs1801028, rs2283265, rs2734842, rs4245147. Cra-
TUCTHICCKUIA aHAJIN3 OBUI MPOBEJCH C MCIONb30BaHHEM mporpamMmbl SPSS
20.0, pazmuuust cuntanu 3HauuMmbeiMu nipu p<0,01. Kpurepuit Xu-kxBagpat
ObLT MCIIOJIB30BaH ISl OLIEHKN paBHOBecHs Xapau-BaiinOepra, a Taroke s
CpaBHEHUsI YaCTOT T'€HOTUIIOB U ayuteneil. [yt cpaBHEHUs! KOJTMYECTBEHHBIX
TIepeMEHHBIX OBbIT UCTIONBH30BaH OJHO(GAKTOPHBIHM JUCIEPCHOHHBIN aHAIIN3.

Pesyabrathl. B xo/1¢e nccnenoBanus He ObUI0 OOHAPY)KEHO OTKIOHEHHS
4acToT FeHOTHIoB uccienyeMelx SNP rena DRD2 ot paBHOBecus: Xapau-
Baiin6epra (p>0,05). Iloka3aHo CTaTHCTHYECKH JOCTOBEPHOE pa3iInyuue
B Oaytax no mkaie ['ammiprona (p=0,035) u mkane CGI-I no Hauana neye-
nus (p=0,005) cpenu renorunioB SNP rs134655. V manueHToB ¢ TeHOTHUIIOM
G/G nabnronancs Oonee BhICOKUH Oasut mo mkaie ['amumibrona (26,2+6,4),
yem y marpieHToB ¢ reHotunamu C/C (23,7+4,3) u C/G (23,144,9). bamn mo
mkate CGI-S Obur Hambonee BBICOK y mManueHTOB ¢ reHotumoMm G/G
(5,0+0,9) B cpaBHeHuu ¢ manuentamu, nmeBmuMu reHotursl C/C (4,5+0,7)
u C/G (4,4+0,7). ITomuMo TOT0, TAHHEIA MOIUMOP(HU3M OBUT aCCOIUUPOBAH
¢ 6amtom o mkane CGI-S Ha 14-ii nens tepanuu (p=0,034). st namuen-
ToB ¢ reHoTHoM G/G ObUT XapakTepeH Ooee BeICOKHiA 6ant (3,6+0,7), uem
y narmenTtoB ¢ renorunamu C/C (3,3+0,6) u C/G (3,2+0,6). Cratuctuuecku
JOCTOBEepHOE paznuune B Oamwtax mo mkane CGI-1 Ha 28-if meHp Tepanvu
HaOmonanock cpenu renorunoB SNP rs6275 (p=0,030). [TaunenTs! ¢ reHo-
tunioM T/C umenu Gonee Hu3kuit 6ayn mo mkane CGI-I (1,00+1,1) B cpas-
HeHuH ¢ npyrumu reHotunamu: C/C (1,6+1,4) u T/T (1,5+1,3). Accouuaruu
apyrux SNP rena DRD?2 ¢ 6annamu no mikaigam ['amunerona, CGI-S n CGI-
I BeIIBNICHO HE OBLTO (p>0,05).

3akiouenne. Takum 00pa3om, B XOze MCCIIENOBaHUs OBLIO TOKa3aHO,
yro aus reHoruna G/G SNP rs134655 rena DRD2 xapaktepHbl 0ojee BbI-
cokue 3HaueHus 6atoB o mkanam ['amunerona u CGI-S no nauana sieve-
HUsL. BeposiTHO, 4TO JaHHBIA TEHOTHIT aCCOLMUPOBAH C Oosiee BHICOKOH Ts-
XKecTplo zenpeccud. Kpome TOro, mpoJeMOHCTPHUPOBAHO, YTO MAIMEHTHI
c rerotunioM T/C SNP rs6275 umeror Gonee Huskuit 6amn no mxane CGI-1
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Ha 28-i1 jeHb jeueHus. BeposaTHO, YTO NaHHBIM T€HOTHN aCCOLMUPOBAH C
Ooree BEIpa)KEHHBIM OTBETOM Ha aHTHJIEIIPECCUBHYIO TEPAITHIO.

Hccneoosanue evinonnerno npu noooepoicke epanma PH® Ne 14-35-00023 «/la-
bopamopust (hapmMaKo2eHemueckux Uccie008anull NEPCOHAIUIUPOSAHHOU Mepanuu
NCUXUHECKUX U HEeUPOOe2eHEePAMUBHBIX PACCIMPOUCTE).

ASSOCIATION OF DRD2 GENE POLYMORPHISM
WITH SEVERITY OF DEPRESSIVE SYMPTOMS
AND ANTIDEPRESSANT THERAPY RESPONSE
IN PATIENTS WITH DEPRESSIVE DISORDERS

Losenkov I. S., Pozhidaev 1. V., Osmanova D. Z., Simutkin G. G.
Mental Health Research Institute, Tomsk

Depression is considered to be important social, economic and medical
problem of modern society. Growing epidemiological data concerning this
group of mental disorders shows its high incidence in population. Nowadays it
is considered that dysfunction of dopaminergic system can be one of the de-
pression pathogenesis factors. Deficiency of dopamine signalization is respon-
sible for several depressive symptoms such as cognitive deficit, lack of moti-
vation, anhedonia, reduction of motor activity, growing appetite. That is why
searching of association of genes of dopaminergic system is very important.

Purpose of the study. The objective of the study was investigation of
association of single nucleotide polymorphisms (SNP) of DRD?2 gene, en-
coding dopamine receptor D2, with severity of depressive symptoms and
antidepressant therapy response in patients with depressive disorders.

Materials and methods.161 patient (90 patients with depressive episode
(ICD-10: F32), 71 patient with recurrent depressive disorder (ICD-10: F33))
were included in the study. Severity of depressive symptoms at baseline and
by day 14 and 28 of therapy was evaluated using Hamilton scale (HDRS-17)
and Clinical Global Impression — Severity scale (CGI-S). Antidepressant
therapy response by day 14 and 28 of therapy was evaluated using Clinical
Global Impression — Improvement scale (CGI-I).11 SNPs (rs6275, rs6277,
rs6279, rs134655, rs179997, rs1076560, rs1076562, rs1801028, rs2283265,
152734842, 1s4245147) of DRD2 gene were genotyped. The Hardy-
Weinberg equilibrium of genotypic frequencies was tested by the chi-square
test. Statistical analyses were performed using the SPSS software, release
20.0, for Windows. p values less than 0.05 were considered as significant.
The chi-squared test was used for between-group comparison of genotypic
or allelic frequencies. Between-group differences in continuous variables
were evaluated using one-way analysis of variance.
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Results. The genotype distribution of DRD2 gene polymorphisms was in
consistency with the Hardy-Weinberg equilibrium (p>0.05). Statistically
significant difference in scores of Hamilton (p=0.035) and CGI-S (p=0.005)
scales at baseline was found among the genotypes of SNP rs134655. Pa-
tients with G/G genotype had higher Hamilton scale score (26.2+6.4) com-
paring with patients with C/C (23.7+4.3) and C/G (23.1+4.9) genotypes.
CGI-S scale score was higher among patients with G/G genotype (5.0+0.9)
comparing with patients with C/C (4.5+0.7) and C/G (4.4+0.7) genotypes.
SNP rs134655 was associated with CGI-S score by day 14 of treatment
(p=0.034). Patients with G/G genotype had higher score (3.6+0.7) compar-
ing with patients with C/C (3.320.6) and C/G (3.2+0.6) genotypes. Statisti-
cally significant difference in scores of CGI-I scale by day 28 of therapy
was found among genotypes of SNPrs6275 (p=0.030). Patients with T/C
genotype had higher CGI-I scale score (1.00+1.1) comparing with patients
with C/C (1.6£1.4) and T/T (1.5+1.3) genotypes. No association of other
SNP of DRD2gene with Hamilton, CGI-S and CGI-I scales scores was
found.

Conclusion. Consequently our study showed higher Hamilton and CGI-
S scales scores at baseline in patients with G/G genotype of SNP rs134655
of DRD2 gene. This genotype possibly associated with higher severity of
depression. Also it was found that patients with T/C genotype of SNP
rs6275 had lower CGI-I scale score by day 28 of treatment. This genotype
possibly associated with higher response to antidepressant therapy.

This work was supported by the Russian Science Foundation, grant no.14-35-
00023 «Laboratory of pharmacogenetic research on personalized therapy of mental
and neurodegenerative disordersy.

POJIb AYTOAHTHUTEJI K HEUPOMEJUATOPAM
B ®OPMUPOBAHUM AJJIMKTUBHBIX PACCTPOVICTB

Macrepona E. I/I.', HeBuaumona T. I/I.', CaBouxkuna /I, H.',
JaBbiaosa T. B., Betpuin JI. A2, ®omuna B. T2, 3axaposa U. Al

" HUM ncuxuyeckoro 310poBbsi», Tomck, Poccust
2 ®I'BHY HUU o0uIeii marosiornu u naropusmnosorun, Mocksa, Poccust

CoriacHO KOHIEMIMK JU3PETYISIIMOHHON TaTOJIOTMH WHTETPaTUBHBIX
cucreM (Kpbokanosckwuii I'. H., 2002), nMMyHHas1 cucteMa MOXET BOBJIEKATh-
Ci B TATOICHE3 PA3IMYHBIX HO30IOTHYeCKuX (opm 3adonmeBanmii [THC,
BKJTIOYAsT aJIMKTUBHEIC paccTpoiictBa (EBcee B. A. u np., 2006). Baxxuyro
POJIb MPU 3TOM HIpaeT aKTHBALMS MPOIYKIUH TPOBOCTIAIUTENBHBIX [IUTOKH-
HOB U ayTOAQHTHUTEJ K MATOTeHETHUECKN 3HAYMMbIM HEHPOTPAaHCMHUTTEPaM.
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Leanio paboThl OBUIO M3yYEHHE YJacTHsl ayTOAHTHUTEN K HeHpoMmenua-
TOpaM Ha pa3HbIX dTanax GOPMHUPOBAHMS 3aBUCUMOCTH OT IICUXOaKTHBHBIX
BemiectB (ITAB).

O6cnenoBano 208 venosek, U3 HUX 139 i Myxckoro nona u 69 i
eHCKoro mona. CpemHuid BO3pacT 00CieI0BaHHbBIX coctaBmi 22,4+0,3 ro-
na. B mepBylo rpymnmy BONLIM JIMIA C aJUIMKTHBHBIMH PacCcTPOWCTBaMU
(IpEeNMYIIECTBEHHO C CHHAPOMOM 3aBHCUMOCTH OT ommoumoB) (N=121).
Bropyro rpymmy cocraBwin snu3oandeckue norpedburenu [TAB (N=32).
B TpeThio TpymTy BOIUTH YCIOBHO 3J0POBBIE JIMIA (KOHTPOJBHAS TPYIIA)
(N=55). ®enorunuposanue cyononynsamuii CD2'-, CD3"-, CD4'-, CD§"-,
CD16™-, CD95"-, CD20"-1uM(pOUUTOB OCYIIECTBIANOCH Ha MPOTOYHOM
murodayopumerpe FACS Calibur (komnanust BD, CIIIA) u B umMmyHO)-
myopectienTHOM Tecte (Bemmyruna T. I1. u np., 2000; Cuzsikuna A. I1., AH-
npeesa WM. W., 2005). Onpenernsuiick KOHIEHTPAUK CHIBOPOTOUHBIX [gM,
IgG, IgA, yposenr LIUK (IletpoB P. B., 1992). CynepHataHTbl KyJIbTYp
LENBbHOM KpOBH, MHAYIMPOBAHHBIX JIMIONONMcaxapuaoMm (Sigma), uccie-
JIOBAIMCH Ha Hannuue nHrepieriknna-1p (UJI-1p), uarepneiikuna-6 (11J1-6),
(akropa Hekpo3a omyxonei anbdpa (PHO-o) MeTo1oM IMMYHO(BEPMEHTHO-
ro aHammza (MPA) c ucnonp3oBaHHeM HaOOPOB peareHTOB MPOHM3BOJCTBA
OOO «IIporenHoBeiii koHTYp» (T. Cankr-IlerepOypr). YpoBHU ayToaHTH-
TeN K HelipoMmeauaTopam Ao(aMuHy, HOpaJpEeHAINHY, CEPOTOHHHY B CHIBO-
POTKe KpoBH orpezensuiick merogom VMDA ¢ ucnonb3oBaHueM B KauecTBe
TECT-aHTUICHOB KOHBIOIaTOB HeHpoMeanaTtopa ¢ OBIYbHM CHIBOPOTOYHBIM
anp0ymuHOM, TionydeHHbIX B @PI'BY HUU o0miei maTonoruu U maTojioru-
yeckoil pusuonoruu (r. Mocksa).

[TpoBonuIicst CpaBHUTENBHBIA aHAIN3 TPYII, PA3IMYAIOUINXCS YpPOBHS-
MU ayTOAHTHTEN K HelpoMeauaTopaM. bbuin BbIeNeHbI Ipynmbl AMU30/1H-
yeckux norpedureneit [IAB ¢ Hu3kumMu (YypOBHU HEWpOAHTHUTEN HIKE KOH-
TPOJIBHBIX) W CPEAHUMH (CO/epKaHWE ayTOAHTUTEN K JopaMHHY BBIIIE
KOHTPOJILHOTO, YPOBHHU ayTOAHTUTEN K HOPa/IpEHAIMHY U CEPOTOHHHY PaB-
HBl KOHTPOJBbHBIM) YPOBHSIMH HEHPOAHTHUTEN; 3aBHCHUMBIX IOTpEeOHTENei
ITAB ¢ BeIcOKMMU (YPOBHM HEHPOAHTHUTEN BBIIIE KOHTPOJIBHBIX) U CPEIHU-
MU (YPOBHH ayTOaHTHTEN K JohaMHHy U HOpaJApPEHAINHY PaBHBI KOHTPOJIb-
HBIM, CO/IEp)KaHUE ayTOAHTHUTEN K CEPOTOHMHY BBIIIE KOHTPOJIBHOIO) YPOB-
HSIMU HEHpPOAHTUTEI.

JlaGopaTopHBIM HCCIIEIOBAHUEM Y SMHU30IUUecKuX morpedutencii [IAB
CO CPeHHMH YPOBHSIMM ayTOaHTHUTEN K HeHpoMenuaTopam BBISBICHO CHH-
xernne npoxykiumun ®HO-a [327,4 (308,4; 461,4) nr/ma u 822,4 (615,9;
1030,9) nr/ma, p<0,05)], MJI-1pB [198,5 (147,3; 207,3) nr/mn u 218,8 (211,3;
376,0) rr/mi, p<0,05)] o cpaBHEHHIO C JUIAMU C HU3KUMH YPOBHSIMH HEHi-
poanruren [(Median (LQ, UQ)].
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V 3aBucumbix ot [1AB nuIl ¢ BBICOKUMH YpOBHSIMHU HEHUpPOAHTHUTEN OT-
MeueHo cHmkeHue cybrnomynsuun CD16 -mmdonutos [7,0 (5,0; 12,0) %
u 14,0 (8,0; 18,0) %, p<0,05], noemmenue yposus LUK [105,0 (85,0; 30,0)
yei. ex. u 74,0 (49,0; 94,0) yen. en. p<0,05], TeHIEHIMS K CHIDKCHHUIO CYO-
nonynsuun CD20"-mumdounros [8,5 (7,0; 12,0) % u 12,0 (8,0; 16,0) %,
p<0,1], Bo3pacranuro yposus IgM [2,1 (1,4; 3,2) /n u 1,9 (1,4; 2,4) /n,
p<0,1] mo cpaBHEHHUIO ¢ JMIAMU CO CPEJHMMHU YpPOBHAMHU HEHpOaHTUTEN
[Median (LQ, UQ)].

Takum oOpa3oM, JUTs JTHIL ¢ AMH30ANYeCKUM yrorpeonenuem [TAB Bo3-
pacTtaHue CoNepKaHUs ayTOAHTHUTEN K Jo(haMUHY CONPOBOMKIACTCS CHIDKE-
HueM ypoBHs npoxykiu @HO-o, UJI-1B. V mur ¢ 3aBucuMoctsio ot [TAB
BBICOKHE YPOBHH HEHPOAHTUTEN COMPOBOXKIAIOTCS MPH3HAKAMH CYMPECCUH
KJICTOYHOT'O U CTUMYJISIIMH TYMOPAJIBLHOTO 3BEHHCB HIMMYHUTETA.

Paboma noooepoicana epanmom PTH® (npoexm Ne 16-06-00617).

THE ROLE OF AUTOANTIBODIES TO NEUROTRANSMITTERS
IN FORMATION OF ADDICTIVE DISORDERS

Masterova E. I.', Nevidimova T. I.', Savochkina D. N.',
Davydova T. V.2, Vetrile L. A.%, Fomina V. G.2, Zakharova I. A.

! Mental Health Research Institute, Tomsk
2 FSBSI General Pathology and Pathophysiology Research Institute, Moscow

According to the concept of disregulatory pathology of integrative sys-
tems (Kryzhanovskii G. N., 2002) the immune system can be involved in
pathogenesis of various nosological forms of diseases of CNS, including
addictive disorders (Evseyev V. A. et al.,, 2006). The important role is
played herewith by activation of production of pro-inflammatory cytokines
and autoantibodies to pathogenetically significant neurotransmitters. Study
of participation of autoantibodies to neurotransmitters at different stages of
formation of substance dependence was the purpose of the work.

208 persons (139 male and 69 female persons) were examined. Mean
age of probands was 22.4+0.3 years. The first group included persons with
addictive disorders (mainly with opioid dependence syndrome) (n=121); the
second group included episodic users of psychoactive substances (n=32); the
third group included tentatively healthy persons (control group) (n=55).
Phenotyping of subpopulations of CD2', CD3", CD4", CD8", CDI6",
CD95", CD20"-lymphocytes was carried out on the flow cytofluriometer
FACS Calibur (company BD, US) and in the immunofluorescent test (Vet-
lugina T. P. et al., 2000; Sizyakina A. P., Andreyev 1. 1., 2005). Concentra-
tions of serum IgM, IgG, IgA, level of CIC were measured (Petrov R. V.,
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1992). Supernatants of whole blood cultures induced by lipopolysaccharide
(Sigma) were investigated for interleukin-1p (IL-1f), interleukin-6 (IL-6),
tumor necrosis factor alpha (TNF-a) by method of immune-enzyme analysis
(IEA) with use of sets of reagents produced by LLC Proteinovy Kontur (St.
Petersburg). The levels of autoantibodies to neurotransmitters dopamine,
noradrenaline, serotonin in serum of blood were identified by IEA method
with use of the conjugates of neurotransmitter with bovine serum albumin as
test antigens obtained at FSBSI «General Pathology and Pathophysiology
Research Institute» (Moscow).

The comparative analysis of the groups differing in levels of autoantibo-
dies to neurotransmitters was carried out. Groups of episodic users of psy-
choactive substances with low (levels of neuroantibodies are lower than
control) and middle (content of autoantibodies to dopamine is higher than
control, levels of autoantibodies to noradrenaline and serotonin are equal to
control) levels of neuroantibodies and dependent users of psychoactive sub-
stances with high (levels of neuroantibodies are higher than control) and
middle (levels of autoantibodies to dopamine and noradrenaline are equal to
control, content of autoantibodies to serotonin is higher than control) levels
of neuroantibodies were distinguished.

Laboratory investigation in episodic users of psychoactive substances
with middle levels of autoantibodies to neurotransmitters has revealed de-
crease in production of TNF-o [327.4 (308.4; 461.4) pg/ml and 822.4
(615.9; 1030.9) pg/ml, p <0.05)], IL-1PB [198.5 (147.3; 207.3) pg/ml and
218.8 (211.3; 376.0) pg/ml, p<0.05)] in comparison with persons with low
levels of neuroantibodies [(Median (LQ, UQ)].

In persons dependent on psychoactive substances with high levels of
neuroantibodies, decrease in subpopulation of CD16 -lymphocytes [7.0 (5.0;
12.0) % and 14.0 (8.0; 18.0) %, p<0.05], increase in level of CIC [105.0
(85.0; 30.0) standard units and 74.0 (49.0; 94.0) standard units p<0.05], ten-
dency to decrease in subpopulation of CD20'-lymphocytes [8.5 (7.0;
12.0) % and 12.0 (8.0; 16.0) %, p<0.1], to increase in level of I[gM [2.1 (1.4;
3.2) g/l and 1.9 (1.4; 2.4) g/l, p<0.1] in comparison with persons with mid-
dle levels of neuroantibodies [Median (LQ, UQ)] have been found.

Thus, for persons with episodic use of psychoactive substances the in-
crease in content of autoantibodies to dopamine is accompanied by decrease
in level of production of TNF-a, IL-1p. In persons with dependence on psy-
choactive substances high levels of neuroantibodies are accompanied by
signs of the suppression of cellular and stimulation of humoral links of the
immunity.

Work has been supported by RHSF grant (project No.16-06-00617).
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BKUIAJL TIOJIMMOP®U3MA I'EHA CEPOTOHUHOBOTI'O
PEHEINITOPA HTR2C B PABBUTHUE AJIKOI'OJIN3MA:
3THOTEHETUYECKHE PA3INYUSA

Muxamuukas E. I'., ®egopenko O. 0.

HUMH ncuxuyeckoro 310poBbs, Tomck, Poccus

AKTyaJIbHOCTb. PacnpocTpaHeHHOCTh aJIKOTrOJIM3Ma B ITOCIEIHUE TOIbI
B PecnyOnuke TriBa mpeBbicwia B 2,5 pasa cpeaHue nokasatenu no PO.
Hapymienns ¢QyHKIMOHUpPOBaHHUS CEPOTOHWHEPTUYECKOH CHCTEMBI MO3Ta
UTPAIOT BAXHYIO poib B (OPMHUPOBAHMM NaHHOW MATONOTMH. B cBs3M
C 9THM MPEACTABIISIOTCS aKTyaJIbHBIMH CPaBHUTENIEHBIE 3THOI€HETHIECKUE
WCCIIE/IOBAaHHSI CEPOTOHMHEPTMYECKOH CHCTEMBI y OOJBHBIX aJKOTOJIM3MOM
B Pa3JIMYHBIX MOMYJISIIUSIX.

Leas nccaenoBanusi — BHISIBUTH ACCOLMALINK ITOJMMOP(GHOTO BapHaHTa
Cys23Ser rena ceporonuHoBoro perentopa HTR2C (rs6318) ¢ amkoronms-
MOM Y MY>KYHH B PYCCKOH M TYBUHCKOH MOIMYJISIINSX.

Matepunanbl n Metoasl. O0cienoBano 287 OONBHBIX AJKOTOIM3MOM
(186 pycckux myxunH u 101 mMyxunHa-TyBuHen). KOHTpOJIBHBIE IpyIIIbI
COCTaBWJIN 3JI0pPOBBIE MY)KYHHBI pycckoi (93 uenmoBeka) u TyBHHCKOH (96
4enoBek) HarpoHansHOCTel. ['eHomuyto JIHK BBIensum MeTooM (heHOh-
HO-XJIOPO(OPMHOM 3IKCTpakuuu. ['eHOTHITMpoBaHKE MOIUMOp(HOro Bapu-
anta Cys23Ser reHa cepotonuroBoro perentopa HTR2C (rs6318) Bwimod-
Heno merojioM IIIP B peansHOM BpemeHnu ¢ momorbio Habopa TagManl
Validated SNP Genotyping Assay ¢upmsl «Life Technologies» na npubope
«StepOne Plus» (Life Technologies, USA). Crarucruueckas oOpaboTka
pe3yNbTaToOB MPOBEJEHA ¢ TOMOIIbI0 porpammbl SPSS, Bepcus 15,0.

PesynbtaTsl M 00cyxkaenue. B pycckoil monynsnuu He BBISBIEHO pas3-
JUYUA MEXIy OOJNBHBIMHM aJIKOTOJIM3MOM M 3[0POBBIMH MY)XYHHAMH IO
momumopdmsmy Cys23Ser reHa ceporoHnHOBOro perenropa HTR2C
(rs6318). B TyBuHCKOI nmomynsauuu yactora reHotuna C/- u3ydaemoro Io-
JUMOp(HOro BapuaHTa y MYKYWH OONBHBIX ajkoronusmoM (7,7 %) 3Haum-
TenbHO ()'=4,778, p=0,029) BEIIE MO CPABHEHMIO CO 3JOPOBBIMH MYKUH-
Hamu (1 %). OrHomenne mancoB (OR) s renHoruma C/- paBHO 7,92
(p=0,029, 95 % CI 0,90-69,42). [Ipu cpaBHEHUHN OOJHHBIX AIKOTOIUIMOM
PYCCKOM M TYBUHCKOM HAaIlMOHAJIBHOCTEM CTATUCTUYECKHUX pa3lInuuil He
obuapyxeno (x’=1,280, p=0,258). Yacrora renoruna C/- y 310pOBBIX MYK-
uMH pyccKoil HammoHanmbHOCTH (7,5 %) Obuta 3HaumrensHO (X°=4,901,
p=0,027) BBIIIE O CPABHEHHIO CO 3/I0POBBIMH MY)XUYHMHAMH TYBHHCKOW Ha-
uoHanbHOCTH (1 %).
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BeisiBiieHHBIE OCOOEHHOCTH (pOpMHpPOBaHMS ajnkoronusma B PecryOmike
ThiBa OTPaXKArOT 3THOIEHETUYCCKYIO CICM(UKY, HA 3HAHHHA KOTOPOU JTOJIK-
Hbl OCHOBBIBATHCS JIMATHOCTHKA, TEpaIus, MPO(IIaKTHKA 3aBHCUMOCTU
C pacIIUpEHUEM dTHUYCCKUX TPAHUI] PeaOMTUTAIIOHHBIX MEPOIPUATHIA.

Paboma evinonnena npu noooepoicke epanma PITH® Ne 14-06-00531-a «Ilcuxo-
COYUANbHBIE, IMHOKYILMYPALLHIE U 2eHEMUYECKUe OemepMUHAHMbL AIKO20NbHOU
3asucumocmu y npedcmasumeneil Kopenno2o Hacenenust Cubupuy.

CONTRIBUTION OF SEROTONIN RECEPTOR GENE HTR2C PO-
LYMORPHISM IN THE DEVELOPMENT OF ALCOHOLISM:
ETHNOGENETIC DIFFERENCES

Mikhalickaya E. G., Fedorenko O. Yu.

Mental Health Research Institute, Tomsk, Russia

Background. The prevalence of alcoholism in the Republic of Tyva has
exceeded recently two and a half times the average for the Russian Federa-
tion. Dysfunction of the brain serotonergic system plays a significant role in
the pathophysiology of this disorder. In this respect the comparative ethno-
genetic studies of serotonergic system in patients with alcoholism in differ-
ent populations are currently important.

Aim of our study was to identify associations between Cys23Ser poly-
morphic variant of HTR2C serotonin receptor gene (rs6318) in men with
alcoholism in Russian and Tuvinian populations.

Methods. The study involved 287 patients with alcoholism (186 Russian
men and 101 Tuvinian men). Control groups consisted of 93 healthy Russian
men, and 96 healthy Tuvinian men. Genomic DNA was isolated by phenol-
chloroform extraction. Genotyping of Cys23Ser polymorphic variant of
HTR2C serotonin receptor gene (rs6318) was done by real-time PCR using a
TagManl Validated SNP Genotyping Assay on the «StepOne Plus» (Life
Technologies, USA). Statistical analysis was done using SPSS, version 15.0.

Results and discussion. In Russian population there were no differences
between patients with alcoholism and healthy men on Cys23Ser polymor-
phism of HTR2C serotonin receptor gene (rs6318). In Tuvinian population
frequency of C/ — genotype of studied polymorphism in men with alcohol-
ism was significantly (x’=4.778, p=0.029) higher compared to healthy men
(1 %). The odds ratio (OR) for genotype C/ — was 7.92 (p=0.029, 95 % CI
0.90—69.42). When compared patients with alcoholism between Russian
and Tuvinian populations the statistical differences were not found
(X*=1.280, p=0.258). The genotype C/ — frequency in healthy Tuvinian men
(7.5 %) was significantly (x*=4.901, p=0.027) higher compared to healthy
Tuvinian men (1 %).
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The revealed features of the alcoholism formation in the Republic of Ty-
va reflect the ethnogenetic specifics of knowledge which the diagnostics,
therapy and prevention of dependence with the expansion of ethnic bounda-
ries of rehabilitation should be based.

This work was supported by the RHSF grant no.14-06-00531-a «Psychosocial,
ethnocultural and genetic determinants of alcohol dependence among the indigenous
population of Siberiay.

NMMYHOJIOI'NMYECKHUE KPUTEPUN
SATAKHOI'O TEHEHUA HEBPOTUYECKUX,
CBA3AHHBIX CO CTPECCOM PACCTPOVCTB

Huxkutuna B. b., MensiueBa T. A., Maasues B. C., CazonoBa O. B.,
HbiTuna Jl. I1., Mapteinenko JI. K., Manabuesa C. H.

HHUMH ncuxuyeckoro 310poBbs, Tomck, Poccus

3ajadyell HACTOSILErO UCCIENOBaHUS SBISETCS MOUCK MMMYHOJIOTHYE-
CKUX KpUTEPHUEB MIPOrHO3UPOBAHMSA Ha PAaHHEM 3Tale HEBPOTHUECKUX, CBS-
3aHHBIX CO CTPECCOM PAaCCTPOMCTB, HX 3aTSHKHOI'O TEUEHUsI ¢ (POPMHUPOBAHU-
€M CTOMKOr0 U3MEHEHHsI TMUHOCTH.

KnuHuKO-MMMyHOIOrM4eCKOe UCCIEA0BaHUE MPOBEACHO Y 98 uenoBek
(18 myxunn u 80 >xeHIUH, cpeqHuil Bo3pact coctaBui 41,13+8,43 roxa),
MIPOXOAMBIINX Kypc JedeHus B kinHuKe HUM ncuxudeckoro 3710poBbs
(Tomck). JImarnocrnyeckasi OLEHKA IICUXONATOJIOTHYECKOH CHMITOMATHKH
ocymectBisuiack 1o MKB-10. ¥V 54 GoibHBIX OBUTO JUATHOCTUPOBAHO pac-
CTpOHCTBO mpucniocoduTenbHbIx peakunii (F43.2), y 44 GonbHBIX — CTOWKOE
M3MEHEHHE JIMYHOCTU TOCIe NMEePEeHECEHHOro NMCUXUYECKOr0 paccTpoiicTBa
(F62.1). [ns onpeneneHus KIMHUYECKUX CHHAPOMOB MMMYHHOW HeIOCTa-
toynoctd (MIH) ucnonp3oBanm «KapTy AnarHocTMkn MMMYHHO# HenocTa-
TOYHOCTH» C BBIJEJICHHMEM OCHOBHBIX MMMYHONATOJIOIMYECKUX CUHAPOMOB:
MH(EKIMOHHOT0, AJUIEPTHYECKOr0 U ayTOMMMYHHOro. Jlis orpeneneHus
MMMYHHOTO CTaTyca NPUMEHSUIM KOMIUIEKC CTaHJapTHBIX HUMMYHOJIOTHYE-
CKUX TECTOB.

PaccTpoiicTBO IMPHUCIOCOONTENBHBIX PEAKIM — COCTOSIHUE, CTOSIIIEee Ha
TpaHU MEXJy HOPMaJIbHOM 4YeJIOBEUECKON peake Ha CTPecc U MCUXHUe-
ckuM 3aboneBanreM. OnacHOCT ero 00yCIIOBIEHA BO MHOI'OM UMEHHO 3TOMH
«IPOMEXKYTOUHOCTBIOY», 3aTPYIHSIOMEHN ISl cCaMOro 4elI0BEKa U €ro OKpy-
KEHUs aJeKBAaTHYIO OIIEHKY JaHHOTO COCTOSIHHS KaK OOJIE3HEHHOTO M Tpe-
Oyrouiero kBaauuIypoBaHHON oMomu. OT CBOEBPEMEHHOCTH U Ka4ecTBa
OKa3aHHOHM ITOMOIIM 3aBHCHT MCXOJ 3a00JIeBaHMs: TTOJTHOE BBI3JOPOBIICHUE
C MepEeXO0A0M Ha KaueCTBEHHO HOBBIM YPOBEHb aJaNTallud UIIH XPOHHU3ALMS
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MIAaTOJIOTMYECKOr0 MpoIecca U MEePEXOo B Cepbe3HOe ICuXuieckoe 3adoe-
BaHUE, TaKO€ KaK CTOWKOe M3MeHeHHe Ju4HocTH. IlcuxoTpaBmupyromiue
MEpeXKUBAHUS B 3TOM CIIydae MMEIOT TEHJCHIIUIO COXPAHAThCA AaXKe HEKO-
TOpOEe BpeMs IOCJIe NCUE3HOBEHUs CUTyallud, BbI3BaBIIeH ux. [logBistorcs
HOBBIE (DOPMBI PEarnpoBaHUsl B BHJAE TPEBOXHOCTH, PUTHIHOCTU IEPEXH-
BaHMHA. Bo3HMKaIOT QyHKIHMOHANBHBIE HEHPOANHAMUYECKUE C/IBUTH B IIEH-
TpaJbHOW HEPBHOW CHUCTEME M HapacTaeT YJENbHBIA BeC pasHOOOpa3HBIX
NICUXOCOMAaTUYECKUX OTKJIOHEHUM. XpOHMYECKHEe MHKpPOCOLMAIbHBIE Cpe-
JIOBBIE BO3JICHCTBHUS MTPUBOJAT K 00Pa30BaHMIO, 3aKPEIICHHIO TaTOIO0Trnye-
CKUX YCIIOBHBIX CBSI3¢ii M CHOCOOCTBYIOT OHMOJIOTHYECKOM IepecTpoike
JIMYHOCTHOTO CKiaja. [Ipu 3TOM cTpeccoBble COOBITHS MOTYT INPEBHIIIATH
BO3MO)KHOCTH KOHKPETHOTO MHIMBH/IA, TIPUBOANTH K OOJIE3HEHHOH «JIOMKE»
COILIMAJIbHO-OMOJIOTMYECKUX MEXaHW3MOB aJanTalud W (HOPMUPOBAHHIO
CTOMKMX M3MeHeHu# nuuHocTH [1, 2, 8].

B HelipoaHaTOMHUYECKOM IIJIaHE CTPECC CBSI3BIBAIOT C HAPYIIEHUEM CO-
CTOSIHUS JINMOUYECKON CHCTEMBI MO3Ta, I/I¢ PACIIONOKEHBI AYMOIMOHAIBHBIE
30HBI, ¥ KOTOpasi SIBJISIE€TCS LEHTPAJIbHBIM OTIEIOM DPEryisiun (QyHKUIUHA
UMMYHHOH 3anmtel [9]. Upe3MmepHas THIIEPAKTUBHOCTb 3MOLMOHAJIBHBIX
30H JINMOWYECKON CHUCTEMBI IIPH CTpEcce Ae30praHu3yeT AesTeIbHOCTh pe-
TYISATOPHOIO almnapaTta, HapyllaeT HEWPOUMMYHHYIO PEryisiuio, UHIYIH-
pyer narojoruio GyHKIMM UMMYHHOH cuctemsl [4]. D10 nmpuBomut K Qop-
MUPOBaHUIO UMMYHHOH HEIOCTaTOYHOCTH, CHHXXEHUIO CONPOTHUBIISAEMOCTH
K MHQEKIUSIM, Pa3BUTHIO0 XPOHWYECKUX W PELHIUBHPYIOMINX ITPOIIECCOB,
YTO OCJIOXKHSIET KIMHUYECKYI0 KapTUHY HEBPOTHYECKUX, CBA3AHHBIX CO
CTPECCOM PACCTPOMCTB M CIOCOOCTBYET UX 3aTSHKHOMY TeUeHHIO [3, 5, 6].

Hamu paspaboraH crioco® MporHO3MpOBaHUS 3aTSHDKHOTO TEUSHUS! HEB-
POTHYECKHUX, CBSI3aHHBIX CO CTPECCOM PACCTPOWCTB Ha paHHEM drare 3a00-
JIeBaHUA C MPUMEHEHHEM HMMMYHOJOTHUeCKUX KpurepueB [7]. JlomomHu-
TENBbHO K KJIMHUYECKUM KPUTEPUSIM BBIAEISIOTCS UMMYHOJIOITMYECKUE KpU-
TEpUH OTTPaHWYEHUsI HAYaJIbHBIX M 3aTSDKHBIX (DOPM MOrPaHUYHBIX HEPBHO-
NICUXUYECKUX PACCTPOMCTB, YTO MOMOTraeT BBIACIUTH JIUI[, CTPaJaroIluX
STHMH PAaCCTPOMCTBAMH, YK€ Ha HadaIbHBIX JTarnax 3a00JeBaHUs U MO3BO-
JISIET TIPEAOTBPATUTh HEOJAroNpHsATHYIO TEHICHIMIO B JMHAMHKE IOrpa-
HUYHBIX COCTOSTHUN. BhIsBIIeHNE y MAIIMEHTOB NMMYHHOM HEOCTaTOYHOCTH
U OIpeJieNIeHUe pAja UIMMYHOJIIOTHYECKUX MapaMeTpOB MO3BOJSET MPOTHO-
3UPOBATh NEPEXO/1 PACCTPOICTBA ITPUCTIOCOOUTEIBHBIX PEAKIUi B 3aTSHKHOE
XpOHHYECKOE TeueHne ¢ (POPMHUPOBAHUEM CTOMKOTO W3MEHEHHS JIMYHOCTH.
[Ipu HaMWUUM KIMHUYECKUX CHHIPOMOB MMMYHHOH HEIOCTaTOYHOCTH, NPU
CHIDKEHHUH Co/iepKaHusl B-1uM(poLIUTOB M KOMMYecTBa akKTHBUPOBAaHHBIX T-
mumdonutop HLADR -denoruna menee 18 % u NpH TOBBIIEHHH COEP-
KaHus LUTOTOKCHueckux T-mumdormros CD8'-penoruna Gonmee 24 %,
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YPOBHS IUPKYJIUPYIOMIMX UMMYHHBIX KOMIUIEKCOB Oostee 127 yci. en. mpo-
THO3MPYIOT BO3MOXKHOCThH IIEpEXojla pacCTpOWCTBA IMPUCIIOCOOUTENBHBIX
peaKnuii KaKk paHHEero 3Tana HEBPOTHYECKUX, CBS3aHHBIX CO CTPECCOM pac-
CTPOMCTB B 3aTsSHDKHOE XPOHUUYECKOE TeUeHHE ¢ (pOpMUpPOBAHHEM CTOMKOro
W3MEHEHHS! JINYHOCTH.
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BO3MOXHOCTbD ITPOI'HO3A CPOKOB ®OPMUPOBAHUA

U PA3BUTUS AJIKOT OJIbHOM 3ABUCUMOCTH

C UCITOJIb3OBAHUEM KOJIMYECTBEHHOI'O AHAJIM3A CE-
MEMWHOM OTATOIEHHOCTHU U TEHETUHYECKOT'O PUCKA

Huxonummn A. E., Uynposa H. A., Bponsincknii B. M., Kuéutos A. O.

DOI'BY «DenepabHblii MEAMUIMHCKUH HCCIe10BATEILCKHI LEHTP
NCUXHATPUH U HapKoJorun» Munsapasa P®, Mocksa, Poccus

I'eHeTHUECKMI BKIIAJ B ATHOMATOICHE3 aJKOT'OJIBHON 3aBUCUMOCTH 3Ha-
yuteneH U oueHuBaercs B 40—70 %. BousiHue ceMeiHON OTATOIIEHHOCTH
M0 HAPKOJOTHMYECKUM 3a00JIEBaHUSIM, KaK TEHETHYECKOro (hakropa, Ha
(hopMHUpOBaHUE, Pa3BUTHE M TCUCHHUE AJIKOTOJIEHOW 3aBHCUMOCTU HYXKJIACT-
Cs B UCCIICJOBAHWM B TPYIIE MAIMEHTOB PAa3HOrO IMOJia C MPUMECHECHUEM
JTOKA3aTeIbHBIX KOJIMYCCTBEHHBIX IMTOMXOA0B. MMeeT 3HAUCHHE HE TOJBKO
(akT 3a00eBaHUS CpeU KPOBHBIX POJCTBEHHHUKOB IMAI[UEHTA, HO M KOJIH-
YECTBO TAKHMX CIIYYaeB, WIN CTEIICHb OTATOIIEHHOCTH, KaK Mepa JaBJICHUS
«TEHETUYIECKOTO TPY3a».

Lenb: BEITBUTH BO3MOXKHEIC Pa3IHuus B (POPMHUPOBAHUM M TCUCHUU aJl-
KOTrOJIbHOW 3aBHCHMOCTH y TAIMEHTOB PA3HOrO MOja C pa3jIMYHON CTere-
HBIO CEMEHHON OTSTOIEHHOCTH.

Marepuansl u MeToabl. B nccnenoBanue Bouutn 464 crainoHapHBIX
nanuenta Knnankun HUU Hapkonorun — punmnana ®I'BY « DMULITIH nm.
B. I1. CepOckoro» MunzapaBa Poccun ¢ TMarHO30M «aJIKOTOJIbHAS 3aBHCH-
Mocth» (F10.2 mo MKB-10), stHHUeckue pycckue, u3 Hux 109 (23 %)
KEHIIWH, cpeauuii Bo3pact (Me+SD) koropeix cocraBui 41413,33 roxa),
n 355 (77 %) myxunH (cpennuii Bozpact 42+13,37 rona). [lauments ¢ qu-
arHO3aMHU «OpTaHMYECKHE, BKIFOYAs CHMITOMATHYCCKUE, TCHXHUYCCKUE
paccrpoiictBay (FO0—F09), «mm3odpenus, MU30TUITHYECKUE U OpeIoBhIe
paccrpoiictBay (F20—F29), «paccrpoiictBa Hactpoenus» (F30—F39) ne
BKJTIOYAITUCh B UCCIeMOBaHue. M3ydanu TaHHBIC O Pa3BUTHH U TCUCHHUH 3a-
OoJIeBaHUI: BO3PACT IEPBOM MPOOBI aJIKOTOJIsl, BO3PACT IMEPBOM TOCITUTAIH-
3alliM, BO3pACT Havala 3JI0yNoTpeOIeH s alKorojieM, Bo3pact (hopMHpOBa-
HUs cuHapoMa otMeHHI ankoroist (COA).

Wudopmannio o ceMeliHOH OTATOIEHHOCTH 110 HAPKOJIOTHYECKUM 3200~
JICBAHUSM TOTYYaH ITyTeM KIMHHYSCKOT'0 UHTEPBBIO MAIMEHTA U OJIU3KOTO
POJCTBEHHUKA (Yallle MaTepHu), OINCHUBAIU (DAKT HAIWYMS CEMEHHOW OTS-
TOIIEHHOCTH, a TAaKXXE €€ CTENEHb (CPENHsA CTEIICHb — OJMH KPOBHBIN POJI-
CTBCHHUK, OOJIBHOM aJTKOTOJIBHOM 3aBUCHMOCTBIO, BEICOKAs CTEIICHb — JIBA U
GoJiee poJICTBEHHHKA, OOJIBHBIX aJKOTOJIBHON 3aBUCHMOCTEIO).

84



$uomap1@pu 8 ncuxXuampuu: noucCK,u nepcneKmusbl

Taxke OLEHMBANM WHIVBHIYaJIbHBI YPOBEHb TI'€HETHYECKOI'O PHCKa
pas3BuTus O0Je3HEl 3aBHCHMOCTH OT NCHXO0akTHBHBIX BemiecTB (ITAB) my-
TeM reronpoduinrposanus. Oopasusl IHK, nomydeHHble 13 BEHO3HOH Kpo-
BH, T'CHOTHIIMPOBAJIM METOAOM MonuMmepasHoi mernHod peaknuu (TIL[P)
C TOCTEYIOIUM PECTPUKIIMOHHBIM aHainn3oM. [lo pe3ynbraraM reHOTHIH-
POBaHHMsI OLIEHWBAJIM MTOTOBBIN (PE3YJbTUPYIOIINI) yPOBEHb I'€HETHIECKO-
T'O pUCKa y KaXKJIOro marueHTa B 6amiax: ot Huskoro (0,5 6amra) 1o kpaiiae
BbICOKOTro (3 u Oonee OayutoB). B maHHOM MccnenoBaHWM MCMONB30BaH Oa-
30BBII BapHAaHT T€HONMPOPUIS: 5 MOIUMOP(HBIX JOKYCOB 2 KIFOYEBHIX Te-
HOB JIA cucremsl: 1) omeHka oOIIEro TeHeTHYECKOTO pUCKa: 0a30BbIE YHH-
BepcaJIbHble TeHETHUECKHE MapKephl M0 I'eHaM J0(paMHUHOBOTO peLenTopa
BTOPOTO THIA U (pepMeHTa THPO3UHTHIPOKCUIIA3bI, ITPU BBISIBICHUN T€HETH-
YEeCKOro MapKepa HayucisiM 1 Oamn B OLEHKE UTOTOBOTO YPOBHS PHCKa;
2) oleHKa CHenU(HUYECKOr0 PUCKa: JOIOIHHUTENBHBIE MapKephl 10 TeHY
J0(h)aMHHOBOTO PELENTOPa YETBEPTOTrO THIA, ITPY BBISIBJICHHH T'€HETHIECKO-
ro Mapkepa Hauucisuti 0,5 Oania B OlEHKE HTOrOBOrO YpOBHS pucka. bai-
JIBl OTPaKAIOT CTATHCTHYECKH JIOCTOBEPHYIO BEPOSITHOCTH Pa3BHUTHA 3a00-
JIeBaHUsI y HOCHTENeH TeHEeTHYeCKMX MapkepoB. [IpoBoawmim cpaBHeHHE
TPYNIT C PAa3IMYHOM CTENEHBI0 CEMEWHON OTATOIIEHHOCTH U OTCYTCTBHEM
OTSITOLIEHHOCTH.

PesynbraThl. B uccnenosanHoi BeiOopke 392 marmenta (84,5 %) co-
o0IaM O HaJMYUKM CEMEHHOH OTATOMIEHHOCTH, CPEIHSs CTENeHb OTArO-
IIEHHOCTH oTMevanach y 235 mamuentoB (50,6 %), BbICOKas cTeneHb —
y 157 mamentoB (33,8 %). ['pynmbl cpaBHEHHS HE Pa3IUYAINCH I10 J10JIE
XKeHIIMH 1 Myx4duH (p=0,528). [TanueHTsl ¢ HadU4YHeM CEeMEWHOH OTsro-
mieHHocTH B 1enmoM (Me£SD, 254+10,61 roma, p=0,011), co cpenneii creme-
HBIO oTsromeHHocTH (25+10,38 roma, p=0,075, TpeHna) U ¢ BBICOKOI CcTeme-
HbI0 oTsromieHHOCTH (23£10,91 roma, p=0,001) paHbIIe HAYUHAIU CHCTE-
MaTHYECKOe 3JI0yNoTpeOIeHre ajJKorojieM, 4eM MNalueHThl 0e3 ceMeHHOM
orsiromieHHOCTH (28,5+9,27 rona). BaskHO, YTO MMEIOTCS pas3auyus MEXay
TIAIMEHTaMH C BBICOKOH M CpeHel CTETeHbI0 OTATOIIEHHOCTH 10 BO3pacTy
Hauyana 3noyrnorpebienus ankoroneM (p=0,013) u mo Bo3pacTy mnepBoii
poOsl ankorons (16+13,92 roga u 16+15,82 roga, p=0,04). Hons nanueH-
TOB C paHHMM HAyaJIOM 3JI0YIIOTPEOJICHHs ajKoroyieM (710 22 JieT) Ha ypoB-
He, OJIU3KOM K JOCTOBEPHOMY, ObLiia BBIIIE B IPYIIIE MAMEHTOB C BBICOKOM
CTEIIEHBIO ceMeiHO oTsronieHHocTH (36,95 %), ueM B Tpymme co cpeaHei
CTeneHplo ceMeiiHoi otrsaromenHoctd (28,09 %, p=0,06). ¥ naunmeHnTtoB
c ceMelHON orsaromeHHocTbio B 1enoM COA  pa3BuBaeTcsl paHblIe
(30+16,11 rona, p=0,013) co cpenneii (34+14,46 rona, p=0,063) u BeICOKOU
cTernenbio otsromienHocty (28+17,30 roma, p=0,003), yem y marnueHToB 0e3
ceMeiiHoM oTsronieHHocTH (34+14,46 rona).
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BHOBE MMeErOTCSl pa3nuuusi MeX1y MalMeHTaMu C BBICOKOH M CpenHei
cTeneHplo orsromeHHocTH no Bozpacty COA (p=0,055). Kak pesynbrart,
riepBasi TOCHHUTAIIN3AIMNS Y MAIEHTOB C BBICOKOW CTENEHBIO OTSTOMIEHHO-
CTH TIPOUCXOJIHT JI0cTOBepHO paHnblie (36+15,03 roxa), yem y narueHToB co
cpelHel creneHpro orsaromeHHocT (40+17,45 roma, p=0,002) u y nanues-
TOB 0Oe3 cemeliHol orsromenHocTH (41+£16,04 roma, p=0,008). lons namnu-
€HTOB C PaHHUM (DOPMHUPOBAHUEM AJKOTOJILHOTO a0CTUHEHTHOI'O CHHJIPOMa
(o 30 ner) okaszasach BBIIIE B IPYIIIE MALMEHTOB C CEMEWHOM OTATOIIEH-
HocThIO [p=0,012, O AU 95 % 1,97 (1,15; 3,39)], ocobeHnHo B Tpymie
MAIEHTOB C BBICOKOH CTENMEHbI0 ceMelHoW oTsaromeHHocTH {p=0,0004,
OMI 1M1 95 % 2,82 (1,16; 5,11)].

[ManmeHTsl cpaBHUBAIUCH 10 YPOBHIO T'eHETHYECKOro pucka. CperaHuii
TeHeTHYecKHi puck (< 2) Obut BhIsBIIeH y 245 manwmentos (52,8 %), Bbico-
K1l reHeTHdeckuil puck (> 2) —y 219 narmenros (47,2 %). Onenka ypoBHs
BJICYCHUS K QJIKOTONIO IPHU TMOCTYIUICHHH C IIOMOUIbIO BHU3YaJIbHO-
aHasioroBoi mkansl (BAILL) Ha ypoBHe, OJIM3KOM K JOCTOBEPHOMY, MOKa3a-
J1a GoJiee BBIPAKEHHYIO TATY K aJKOTOJII0 Y MAalMeHTOB C BHICOKUM T'€HETH-
YECKUM PHCKOM, Y€M Yy IAIlMEHTOB CO CPEJHUM TI'EHETHYECKUM PHCKOM
(p=0,060), a0 TpeOyeT manpHeHero u3ydeHus. Takxke y TaI[MEHTOB C BhI-
COKHM T'€HETHYECKUM PHUCKOM aJIKOTOJIbHBIM aOCTHHEHTHBIH cuHApoM dop-
MHUpYeTCs paHbllle, YeM Yy MAIMEeHTOB CO CPEIHHM I'€HETHUYECKUM PHCKOM
(p=0,029).

[Ipu 5TOoM ypoOBEeHb '€HETHYECKOTO pUCKa pa3BUTHs OOJE3HEH 3aBUCH-
MOCTH OT IICHXOaKTHBHBIX BEUIECTB BHIIIE Yy MAIIMEHTOB CO CPEJHEH cTere-
HBIO OTSTomeHHOCTH (2+0,9), UeM y MaIlMeHTOB C BBICOKOM CTEMEHBIO OTS-
roménHoctH (1,5+0,86, p=0,024), uyro TpeOyeT najibHEHIIErO M3YYCHUS U
MOXET OBITHb CBSI3aHO C HEIOJHOTOH JaHHBIX 00 OTSATOIIEHHOCTH TaIHeH-
TOB.

BouiBonpbl. [lokazaHo, 4TO BHE 3aBUCMMOCTH OT I10JIa HAJIMYHE CEMEHHOM
OTSITOIIEHHOCTH M €€ BBICOKasl CTENEHb YCKOPSIIOT pa3BUTHE W (POPMHUPOBa-
HHUE aJKOTOJIFHOM 3aBHCHMOCTH W SIBJSIFOTCS (DaKTOPOM pHCKa pa3BUTHS
naHHOrO 3aboneBanusl. C MOMOIIBI0 KOJNMYECTBEHHOTIO aHajiM3a CeMEeWHOMN
OTSITOIIEHHOCTH U T€HETUYECKOTr0 PUCKa ITallieHTa Ha PaHHMX dTarax 3a0o-
JIEBaHUSI MOXXHO TIPOTHO3MPOBATH TEMIT (OPMHUPOBAHMS, PA3BUTUS U Ts-
KECTh TEUCHUSI AJIKOTOJIbHOH 3aBHCHMOCTH.
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THE ABILITY TO PREDICT THE TERMS OF FORMATION
AND DEVELOPMENT OF ALCOHOL DEPENDENCE
USING QUANTITATIVE ANALYSIS OF FAMILIAL
VULNERABILITY AND GENETIC RISK

Nikolishin A. E., Chuprova N. A., Brodyansky V. M., Kibitov A. O.

Federal State Budgetary Institution «Federal Medical Research Centre for Psychiatry
and Narcology» of the Ministry of Healthcare of the Russian Federation, Moscow

The genetic contribution to the etiopathogenesis of alcohol dependence
is significant and is estimated at 40—70 %. The impact of the familial vul-
nerability for substance use disorders, as a genetic factor, on the formation,
development and course of alcohol dependence requires study in a group of
patients of different gender with the use of evidence-based quantitative ap-
proaches. What matters is not only the fact of the disease among the pa-
tient's blood relatives, but also the number of such cases, or the degree of the
vulnerability, as a coercive measure of «genetic load».

Objective: To identify possible differences in the formation and course
of alcohol dependence in patients of different gender with different degrees
of familial vulnerability.

Materials and methods._The research included 464 inpatients of NSC
Addiction Clinic (Moscow), branch of Serbsky Center with a diagnosis of
«alcohol dependence» (F10.2 according to ICD-10), ethnic Russian, of
which 109 (23 %) women (average age (Me+SD, 41£13.33 years) and 355
(77 %), men (42+13.37 years). Patients with a diagnosis of «organic, includ-
ing symptomatic, mental disorders» (FOO—F09), «schizophrenia, schizotyp-
al and delusional disorders» (F20—F29), «mood disorders» (F30—F39)
were not included in the study. We examined data on the development and
course of the disease: age at first alcohol intake, age at first hospitalization,
age of onset of alcohol abuse, the age of the formation of post-acute with-
drawal syndrome (PAWS).

The information about the familial vulnerability for substance abuse was
obtained by clinical interview with the patient and close relative (usually the
mother), which assessed the fact of existence of familial vulnerability, as
well as its level (average — one blood relative, suffering from alcohol depen-
dence, high — two or more relatives with alcohol dependence).

The individual level of genetic risk of the addiction disease progression
was assessed by genoprofiling. DNA samples, that were obtained from ven-
ous blood, were genotyped by polymerase chain reaction (PCR) followed by
restriction analysis. According to the results of genotyping the outcome (re-
sulting) level of genetic risk for each patient on a scale from low (0.5 points)
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to very high (3 or more points) was evaluated. This study used a basic ver-
sion of genoprofile: 5 polymorphic loci of 3 key genes of YES System:
1) assessment of the overall genetic risk: basic universalistic genetic mark-
ers for the genes of the dopamine receptor type 2 and tyrosine hydroxylase
enzyme, the detection of a genetic marker charged 1 point in the evaluation
of the final level of risk; 2) evaluation of specific risks: the additional mark-
er for the gene of the dopamine receptor type 4, the detection of genetic
marker charged 0.5 points in the evaluation of the final level of risk. Points
represent a statistically accurate probability of the development of the dis-
ease in carriers of genetic markers. A comparison was made between groups
with varying levels of familial vulnerability and absence of vulnerability.

Results. In our selection 392 patients (84.5 %) reported to have familial
vulnerability, the average level of vulnerability was in 235 patients
(50.6 %), a high level — in 157 patients (33.8 %). Comparison groups didn’t
differ in the proportion of men/women (p=0.528). Patients with familial
vulnerability in overall (MexSD, 25+10.61 years, p=0.011), with average
level of vulnerability (25+10.38 years, p=0.075, trend) and with a high level
of vulnerability (23+10.91 years, p=0.001) were confirmed to begin syste-
matical alcohol abuse earlier than patients without familial vulnerability
(28.549.27 years). It is important that there are differences between patients
with high and average levels on age of onset of alcohol abuse (p=0.013) and
age of first alcohol taste (16+13.92 years and 16£15.82 years, p=0.04). The
proportion of patients with early onset of alcohol abuse (up to 22 years) at a
level close to the significant is higher in the group of patients with a high
level of familial vulnerability (36.95 %) than in the group with average fa-
milial vulnerability (28.09 %, p=0.06).

Patients with familial vulnerability in overall are developing PAWS ear-
lier (30+16.11 years, p=0.013), with average (34+14.46 years, p=0.063) and
high level of vulnerability (28+17.30 years, p=0.003) than in patients with-
out a familial vulnerability (34+14.46 years). Again, there are differences
between patients with high and average level of vulnerability on PAWS age
(p=0.055). As a result, first hospitalization in patients with a high level of
vulnerability occurs accurately earlier (36+15.03 years) than in patients with
average level of vulnerability (40+17.45 years, p=0.002) and without famili-
al vulnerability (41£16.04, p=0.008). Proportion of patients with early for-
mation of the alcohol withdrawal syndrome (up to 30 years) is higher in
group of patients with a familial vulnerability [p=0.012, OR CI 95 % 1.97
(1.15; 3.39)], especially in group of patients with a high level of familial
vulnerability [p=0.0004, OR CI 95 % 2.82 (1.16; 5.11)].
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Patients were compared by the level of genetic risk. The average genetic
risk (<2) was in 245 patients (52.8 %), high (> 2) —in 219 patients (47.2 %).
The assessment of the level of craving for alcohol on admission using a vis-
ual analog scale (VAS) at a level close to a significant, showed a more pro-
nounced craving for alcohol in patients with high genetic risk than patients
with an average genetic risk (p=0.060), that requires further study. Also, in
patients with high genetic risk the alcohol withdrawal syndrome is formed
earlier than in patients with an average genetic risk (p=0.029).

Wherein the level of genetic risk of development of addiction disorders
from psychoactive substances is higher in patients with average level of vul-
nerability (2+0.9), than in patients with high level of vulnerability (1.5+0.86,
p=0.024), that requires further study and may be due to the incompleteness
of the data about patients’ vulnerability.

Conclusions. Regardless of gender, the presence of familial vulnerabili-
ty and its high degree accelerate the development and formation of alcohol
dependence and are a risk factor for this disease progression. With quantita-
tive analysis of familial vulnerability of the patient at the early stages of the
disease it is possible to predict the rate of formation, development and sever-
ity of alcohol dependence course.

MHNOJIMMOP®HBIE BAPUAHTBI 'EHOB TO®AMHWHOBBIX
N CEPOTOHHUHOBBIX PEIIEIITOPOB 1 PABBUTHUE
I'NNEPITPOJIAKTUHEMUU HA ®OHE AHTUIICUXOTHUYE-
CKOU TEPAIIMM Y MAIIMEHTOB C NIN30®PEHUEN

Ocmanosa /1. 3., ®eaopenko O. 1O.

HHUMH ncuxuyeckoro 310poBbs, Tomck, Poccus

OpHUM M3 pacipoCTpaHEHHBIX U CEPbE3HBIX MOOOYHBIX 3(h(hEKTOB aHTH-
NICUXOTUYECKON Tepanuu sIBJISETCS THUNEPNPOIaKTUHEMUs, KOTopas Cylle-
CTBEHHO CHIDKAeT KayecTBO JKM3HM NAlMEHTOB, a TaKkkKe TpeOyeT 3aMeHbI
JIEKapCTBEHHOT'O CPEJCTBA WM Ha3HAUYEHHsS KOPPUTHUPYIOIIHUX CPEACTB, YTO
MIOBBIIIAET CTOMMOCTD JICUEHUS U B LIEJIOM 3aTPyAHAET NPOAOIKEHUE aHTH-
NICUXOTUYECKOH Tepanuu.

Hean: l3yueHne mnonuMOPQHBIX BapuUaHTOB T'€HOB J10(GaMHUHOBBIX
(DRD1, DRD2, DRD2/ ANKK1, DRD3, DRD4) u ceporonnHoBbIX (HTRIA,
HTRIB, HTR2A, HTR2C, HTR3A, HTR3B, HTR6) peuentopoB B KauecTBE
BO3MOXKHBIX T€HOB-KaHAMWIATOB JIEKAPCTBEHHO-UHAYLIUPOBAHHON THIIEp-
MIPOJIAKTUHEMUH Y MAIIMEHTOB C MH30(ppeHnei.

MeTtoanl. Beibopka mis uccnenoBanust cocrasuia 446 namuentoB Cu-
OUpPCKOro peruoHa (ITHUUECKH PYCCKHUE), N3 HUX 225 skeHIH U 221 Myx-
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4YHMHA, CpeAHuil Bo3pacT coctaBuil 42,1+1,4 roga. Ilpu mpoBenenuu ucciue-
JIOBaHMsI OBUIM COOJIIO/IEHBI TPHUHIUIE HMH(GOPMUPOBAHHOTO COTJIACHUS
XenvcuHckoit exnapauuu BcemupHoit MeaunuHckoil Accoluaiuu, Uc-
Cclle/IoBaHue 0/100pEHO JIOKAIBHBIM 3THUECKMM KoMUTeToM. OIleHKa ypOBHS
MIPOJIAKTHHA B CHIBOPOTKE KPOBH MPOBOAMIACH HMMYHO(DEPMEHTHBIM METO-
JIOM ¢ ucrionb3oBanreM Habopa pearentoB PRL Test System (CILIA). I'eHo-
TUIMPOBAHUE TIO WCCIEIYyEeMBbIM TI'€HaM IPOBOAMIOCH B YUPEXKICHUH Te-
HOMHOrO aHanu3a, JlabopaTopuu TE€HETHKH YHHMBEpcUTeTa | pOHWHIeEHa,
c ucrionmp3oBanneM The MassARRAY® System by Agena Bioscience™.
Kontpomnbaeie usmepenus konnentpaiwu JJHK npousBogumu Ha mpubope
Thermo Scientific NanoDrop 8000 UV-Vis Spectrophotometers.

Beuto mporeHorunmpoBaHo 28 monMMOp(HBIX BapHaHTOB T'€HOB J0(amu-
HOBBIX perienitopoB DRDI (rs4532, rs936461), DRD2 (rs6275, rs1801028,
154245147, 1s134655, rs6277, rs1076560, rs2283265, rs179997, rs6279,
151076562, 1s2734842), DRD2/ANKKI (rs2734849), DRD3 (rs11721264,
15167770, 1s3773678, rs963468, rs7633291, rs2134655, rs9817063, rs324035,
rs1800828, rs167771, rs6280, rs1587756), DRD4 (rs3758653, rs11246226) u 29
TIOJIMMOP(HBIX BAPUAHTOB T€HOB CEPOTOHMHOBBIX perientopoB HTR1A (rs6295,
151364043, 1rs10042486, rs1800042, 1s749099), HTRIB (rs6298, rs6296,
rs130058), HTR2A (rs6311, rs6313, rs6314, rs7997012, rs1928040, rs9316233,
152224721, 1s6312), HTR2C (156318, 155946189, 1569959, rs17326429,
rs4911871, 1s3813929, rs1801412, r1s12858300), HTR3A (rs1062613,
1s33940208, rs1176713), HTR3B (rs1176744) u HTR6 (rs1805054).

Pesyabratsl. [laneHTs ObUTH pa3/ienieHbl Ha IBE TPYIIIBL: C THIIEPIPO-
JaKTHHEMUeW u 0e3 runepnponakTuHeMuu. [lomumopdHble BapHaHTHI Te-
HOB 10()aMHHOBBIX PELENTOPOB B MCCIIEAYEMOW HAMH ITOITYJISIMN HE acCo-
LIUHUPOBAHbI C Pa3BUTHEM T'MIEPIpOsakTHHEMHUH. CTaTUCTHYECKH 3HAYNMBbIE
pe3ynbTaThl OBUIM MOJYYEHBI JUIs ITOJUMOPGHBIX BapuaHTtoB rs631/2 reHa
HTR2A4 (3°=4,685; p=0,030), 512858300 rena HTR2C (3°=9,429; p=0,002)
y XKEHCKO# BBIOOPKH, 15569959 rena HTR2C (x*=6,284; p=0,043) y Myx-
YHMH, YTO IO3BOJISIET NPENIIONIOKUTE 00 Y4acTHH JAHHBIX IMOIUMOP(HBIX
BapHaHTOB B Pa3BUTHHU HCCIIETyeMOro modoynoro sddekra.

BouiBoabl. B ocHOBe siBIIeHHS THIIEPIIPOIAKTHHEMHHN Ha (DOHE aHTHIICH-
XOTUYECKOW TEpaITiM JISKUT LENbIA psifi TeHETHYeCKUX U (hapMaKkOKHHETH-
yeckux (akropoB. [lambHEHII MOUCK FeHETHYECKUX MapKepOB, aCCOIMH-
POBaHHBIX C pa3BUTHEM NMOOOUYHBIX JEHCTBUI HEWPOJIENITUYECKON Tepamuy,
OyHer crocoO0CTBOBAaTh pa3paboTke 3((EKTUBHBIX METOAOB JHATHOCTHKH,
KOPpEKIMY U JiedeHus 3a001eBaHmsl, a TaK)Ke KOMIUIAGHTHOCTH MalleHTOB
C TIICUXMYECKUMH PacCTPOHCTBAMH K IICHXOTPOIIHON TEPAITHH.

Paboma evinonnena npu noodepoicke epanma PH® No 14-35-00023 «J/labopa-
mopusi PapmMaKoeeHemuueckux Uccie008aHuUll NepCoHAIU3UPOBAHHOL MePanul NC-

Xuueckux u Helipooezenepamueuvlx paccmpoticmey (2014—2016).
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POLYMORPHIC GENE VARIANTS OF DOPAMINE AND SERO-
TONIN RECEPTORS AND DEVELOPMENT OF HYPERPROLAC-
TINEMIA AGAINST THE BACKGROUND OF ANTIPSYCHOTIC
TREATMENT IN PATIENTS WITH SCHIZOPHRENIA

Osmanova D. Z., Fedorenko O. Y.

Mental Health Research Institute, Tomsk

One of the widespread and serious side effect of antipsychotic therapy is
hyperprolactinemia, which significantly reduces the quality of life of pa-
tients, and also requires replacement of the drug or application of additional
drugs, that increases the cost of treatment and generally complicates contin-
ued antipsychotic therapy.

Objective: The study of polymorphic gene variants of dopamine (DRD/,
DRD2, DRD2 / ANKKI, DRD3, DRD4) and serotonin (HTRIA, HTRIB,
HTR24, HTR2C, HTR3A, HTR3B, HTRO6) receptors as possible candidate
genes of drug-induced hyperprolactinemia in patients with schizophrenia.

Materials and methods. 446 Russian patients with schizophrenia were
examined, including 225 women and 221 men. The mean age of patients
was 42.141.4 years. The study complied with the principles of informed
consent of the Declaration of Helsinki of the World Medical Association;
the study was approved by the Local Ethics Committee. Evaluation of serum
prolactin was performed by ELISA using reagents set PRL Test System
(USA). Genotyping was performed on the studied genes at the Institution of
Genomic Analysis, the Laboratory of Genetics of the University of Gronin-
gen, with the use of The MassARRAY® System by Agena Bioscience ™.,
Control measurements of the concentration of DNA were performed on the
device Thermo Scientific NanoDrop 8000 UV-Vis Spectrophotometers.

Genotyping was carried out on 28 polymorphic variants of dopamine recep-
tors genes DRDI (rs4532, rs936461), DRD2 (rs6275, rs1801028, rs4245147,
rs134655, 16277, rs1076560, rs2283265, rs179997, rs6279, rs1076562,
1s2734842), DRD2/ANKKI (rs2734849), DRD3 (rs11721264, 1s167770,
rs3773678, rs963468, rs7633291, rs2134655, rs9817063, rs324035, rs1800828,
15167771, 156280, rs1587756), DRD4 (rs3758653, rs11246226) and 29 poly-
morphic variants of the serotonin receptor genes HTRIA (156295, rs1364043,
rs10042486, rs1800042, rs749099), HTR 1B (16298, 156296, rs130058), HTR2A
(rs6311, rs6313, rs6314, 1s7997012, 1s1928040, 1s9316233, 1s2224721, rs6312),
HTR2C (rs6318, rs5946189, 15569959, rs17326429, rs4911871, rs3813929,
rs1801412, rs12858300), HTR3A (rs1062613, rs33940208, rs1176713), HTR3B
(rs1176744) u HTRG (rs1805054).
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Results. All patients with schizophrenia were divided into two groups:
those with and without hyperprolactinemia. We did not find any associations
of polymorphic variants of the dopamine receptor genes (DRDI, DRD?2,
DRD3, DRD4) with the development of antipsychotic-induced hyperprolacti-
nemia in patients with schizophrenia. Statistically significant results were ob-
tained for polymorphic variants of the genes rs6312 HTR24 (y’=4.685;
p=0.030), 1512858300 HTR2C (’=9.429; p=0.002) in the female group,
rs569959 HTR2C (x=6.284; p=0.043) in males, that suggests the participa-
tion of these polymorphic variants in the development of hyperprolactinemia.

Conclusion. Against the background of antipsychotic therapy a variety
of pharmacokinetic and genetic factors underlies the basis of the phenome-
non of hyperprolactinemia. Further search for genetic markers associated
with the development of side effects of neuroleptic therapy will contribute to
the development of effective methods of diagnosis, correction and treatment
of disease, as well as of adherence of patients with mental disorders to psy-
chotropic therapy.

This work was supported by the Russian Science Foundation (Grant no. 14-35-00023).

BJIUSIHUE IMMOJIMMOP®HU3MA TEHOB JO®AMHUHOBOM

M OIIMOUTHOM CUCTEM HA 3®OEKTUBHOCTb CTABAJIN3A-
MU PEMUCCHHU ITPU 3BABUCUMOCTH OT OIIUATOB KOMEH-
HAIIUEN HAJITPEKCOHA U T'YAH®AIIMHA: IBOMHOE CJIEIIOE
PAHJIOMU3UPOBAHHOE ILTAIIEEO-KOHTPOJIUPYEMOE
®APMAKOTEHETHYECKOE UCCJEJOBAHUE

ITanaTkun B. H.', baoxuna E. A.', Kuburos A. 0.3,
Bpoasinckuii B. M., Bepounxkas E. B.', [punenxo A. 51.',
Cyanmos I. ¥0.?, Kpymuuxuii E. M."2, 3aptay 3. 3.'

' Mepeoiii Cankr-TlerepGyprexuii rocyaapcTBeHNbII MeAMIUHCKHI
yauuBepcuret um. akaj. U. I1. [TaBaosa, Cankr-IlerepOypr, Poccus

2 Cankr-IleTepOyprekmii HAyqYHO-HCCIeA0BATENBCKHI ICHXOHEBPOJIOTHYeCKHUit
uHcTutyT uM. B. M. BexrepeBa, Cankr-IleTepoypr, Poccust

Sorpy DenepaibHblil MeIMUMHCKUH MCCIe10BATEILCKHI LEHTP
ncuxuarpuu u Hapkojoruu um. B. I1. Cepockoro, Mocksa, Poccust

Lennb: orneHka BIUSAHHUS TMOIUMOP(HBIX BapHAaHTOB T'€HOB OMHOMIHOMN
n nopamruHOBON crcteM Ha 3((EKTHBHOCTh NMPOTHBOPEIMINBHOM Tepanuu
3aBHCHMOCTH OT OMWATOB KOMOMHAIMEW ONHMOWIHOIO aHTarOHHUCTa HAJITPEKCO-
Ha ¥ aJIpeHOMUMETHKA TyaH(aliHa B paMKax JIBOMHOTO CIIENOro paHIOMHU3HU-
POBaHHOTO IIAEe00 KOHTPOIMPYEMOTO MCCIECAOBAHMS C JIBOMHOM MacKHUpOB-
KOH.
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MeTtons!. B nccnenoBanne 01 BittoueH 301 mamueHT ¢ qUarHo3om 3a-
BHCHMOCTH OT OIHMATOB IIOCJE MPOXOXKAEHHS JIETOKCHKAIMM B YCIIOBHUSIX
CTaloHapa. Y4YacTHUKU ObUIM PaHIOMHM3MPOBAHBI B 4 HCCIEIyeMble TPyI-
nel. OOcrieioBanHble 1-1 TPyMITBI MOyvanu 6-MecsuHBIA Kypc Iepopalb-
Hol Gopmel HanTpekcoHa (H) 50 mr/cyr u ryandaununa (I') 1 mr/cyr (H+I).
2-s Tpynmna nonyyana HantpekcoH u miane6o (H+I'TI). 3-s rpynma — mane-
060 uryanpamun (HIT4T'). 4-1 rpymma momydana meoviHoe miarie6o (HIT
u I'Tl). Tlokazarenem 3¢ddexkTuBHOCTH Tepanuu OBLIO yJep)KaHWE B IPO-
rpamMe JiedeHusl. IlanmeHTs! OB T€HOTHIMPOBAHBI 10 IMOJIMMOPQHBIM
JIOKycaM TEHOB: ONHMOMIHBIX peuentopoB TunoB Mo (OPRMI1) u xamma
(OPRK1), motdamuuoBeix penenropoB 2 (DRD2) u 4 (DRD4) nonrumnos,
(depMeHTOB KaTexon-opro-MeTmiTpancdepassl (COMT) u nodamun-Oera-
runpokcmiasel (DBH), Oenka — TpaHCMeMOpPaHHOTO MEepeHOCUYHKa JohaMu-
Ha (SLC6A3, DATI) n anbda-2A-agpenopenentopa (ADRA2A) — papma-
KOJIOTHYECKOW MHIIEHH IyaHpalyHa.

PesyabraTsl. HezaBuciuMo OT BUaa Tepanuu psiji TeHETUUECKUX BapHaH-
TOB TIOBBIIIAET INAHC 3aBEPUIEHHs NPOrpaMMbl JieueHus:: amiens T
DRD4 521 (rs1800955) [p=0,039; OR 95 % U 3,7 (1,1—12,7)]; log-rank
kpurepuit: p=0,01; ammens C DRD2 C957T (rs 6277) [p=0,03; HR=0,6
(0,34—0,95)]; coueranus renorunos: DRD4 VNTR (LL) + OPRM1 A118G
(rs1799971) (AA), p=0,051; DRD2 C957T (TT) + OPRMI1 (rs1074287)
(CC), p=0,025; DRD2 — 141C (II) + OPRMI1 (rs510769) (AA), p=0,035;
DBH Fau (CC) + OPRMI1 (rs1074287) (CC), p=0,0497.

HesaBrcumo oT BHa Teparmuy psii TeHETHYECKUX BAPUAHTOB ITOBHIIIACT
puck permmauBa: amwienb T (rs510769) OPRMI1 (p=0,053), amrens A
(rs1799971, A118G) OPRM1 (p=0,056), amrens S (KOJIAIECTBO TTOBTOPOB
Menee 7) sk3oH 111 48 bp DRD4 VNTR [p=0,001; HR=3,1 (I 95 % 1,57—
6,18); coueranus renorurnioB: DRD4 521 C/T (TT) + DRD2 Nco 1 (TT),
p=0,026; DRD4 521 C/T (TT) + DRD2 — 141 C (1), p=0,011; DRD4 521
C/T (TT) + OPRM1 A118G (rs1799971) (AA), p=0,011; DRD2 Nco I (TT)
+ ADRA2A4 (CC), p=0,012; DRD2 Nco I(TT) + OPRM1 A118G (rs1799971)
(AA), p=0,02.

D¢ dexThl, 3aBHCAIIME OT BHAA Tepanuu: 1) TOIBKO B TPYIIIE MaIUeH-
TOB, TIOJYYaBIIMX HaITpeKcoH W ryaHdauus (H + I'), Hocurenu renoruna
TT nokyca DRD4 521 (rs1800955) mocTtoBepHO AONBIIE YICPKUBAIUCH
B IporpamMMe Teparuu, 4eM octanbHble nanueHTsl (reHotunsl CC u CT)
(log-rank xpurepwuii p=0,002). Tombsko B rpynme nBoiiHoro miane6o (HIT +
I'Tl) vocurenu amnenst T nmokyca rs510769 OPRM1 wumenu OGONbIINIA PUCK
peunauBa 3aBUCUMOCTH 110 cpaBHeHHIo ¢ reHorunoMm CC (p=0,016) u HocH-
Tenmu amens A nokyca rs1799971 (A118G) OPRM1 u Gonbivii puck pe-
nuauBa no cpasHenuto ¢ reHotunoM GG (p=0,008) (FDR p<0,0125).
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BoiBoabl. [loka3zaHO COBMECTHOE BJIMSHHE TEHOB JO()AMHUHOBON
Y OMUOMJIHOW CHCTEM MO3ra Ha 3((PEKTHBHOCTh CTAOMIM3aI[MH PEMUCCHH Y
OOJIBHBIX C 3aBHCHMOCTBIO OT OINHMATOB HANTPEKCOHOM M T'yaH(aIMHOM.
I'enetrueckue BapuaHTh JIokyca DRD4 521 (rs1800955) rena nodamuno-
BOTO pelEeNnTopa TUMA 4 MPOSBISAIOTCSA TOJIBKO B TPYIIE MANMEHTOB, MONY-
YaBIIMX aKTHBHBIC MPEnaparhl, U B HAUOOJBIICH CTENeHH CBA3aHbI MIMEHHO
¢ (apmaxonorndeckuM 3¢ ¢HeKToM HaNTpeKcoHa U ryaHdanuna. [Tomrumop-
Gu3M TeHa [-OMHMOMIHOTO PEIEnTopa, B 0COOCHHOCTH (YHKIHOHAIBLHOTO
BapuaHrta 151799971 (A118G), B HauOonplIeil CTETIEHW HPOSBISIOTCS B
rpymme ABOWHOrO IU1anebo, 4TO 3aCTaBiIseT MPEAIoiarath CyIIECTBEHHOE
BJIMSTHUE 3TOTO I'eHa Ha YepThl JIMYHOCTH, TEMIIEpAMEHTa U XapakTepa, 0co-
OCHHO B KOHTEKCTE KOMIUIACHTHOCTH. [10 pe3ynbTaTaM TeHOTHITHPOBAHHSI
BO3MOXKHO BBISIBICHUEC BBICOKOPE3UCTEHTHBIX K Tepamdy MalUeHTOB, a
NpeaBapuTeIbHOE TIPOBEICHHE TCHOTHITUPOBAHUS Mepell Ha3HAYCHUEeM Ba-
puaHTOB (hapMaKoTepamuu MOXKET MOBBICUTh (PHEKTUBHOCTH JICUCHHS 3a-
BHUCHMOCTH OT OIHATOB.

JOINT INFLUENCE OF DOPAMINE AND OPIOID GENE POLY-
MORPHISMS ON EFFECTIVENESS OF NALTREXONE AND
GUANFACINE COMBINATION FOR STABILIZATION OF RE-
MISSION AMONG OPIOID ADDICTS: DOUBLE BLIND RANDO-
MIZED PLACEBO CONTROLLED PHARMACOGENETIC STUDY

Palatkin V.', Blokhina E.!, Kibitov A.}, Brodyansky V.?, Verbitskaya E.,
Grinenko A.', Sulimov G.*, Krupitsky E."?, Zvartau E."

! First Pavlov State Medical University of St. Petersburg, Russia
2 Bekhterev Research Psychoneurological Institute, Russia
3Serbsky Federal Medical Research Centre of Psychiatry and Narcology, Russia

Objective: The study was designed to evaluate the influence of opioid
receptor and dopamine system gene polymorphisms on treatment outcomes
of the pharmacotherapy of opioid use disorder with combination of opiate
receptor antagonist naltrexone and adrenoreceptor antagonist guanfacine in
randomized double blind doubledummy placebo controlled clinical trial.

Methods: 301 heroin addicts who recently completed detoxification at
addiction treatment hospital were randomized into four treatment groups:
naltrexone, 50 mg/day+guanfacine, 1 mg/day (N + G); naltrexone+placebo
(N + GP); placebotguanfacine (NP + G); and double placebo (NP + GP).
The primary outcome was treatment retention. All enrolled participants pro-
vided blood sample at baseline for genetic analysis of polymorphisms in
following genes: mu- (OPRM1), kappa-opioid receptors (OPRK1), catechol-
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O-methyltransferase (COMT), dopamine receptors types 2 (DRDZ2) and 4
(DRD4), dopamine-beta-hydroxylase, and dopamine transporter (SLC6A3,
DATI) and alpha-2-adrenoreceptor (ADRA2A) a pharmacological target of
guanfacine.

Results. Regardless of provided treatment several polymorphisms of
tested genes were associated with higher chance to complete the treatment
program: allele T DRD4 521 (rs1800955) [p=0.039; OR 95 % CI1 3.7 (1.1—
12.7); log-rank test: p=0.01]; allele C DRD2 C957T (rs 6277) [p=0.03;
HR=0.6 (0.34—0.95)]; combination of genotypes: DRD4 VNTR (LL) +
OPRMI1 A118G (rs1799971) (AA), p=0.051; DRD2 C957T (TT) + OPRM1
(rs1074287) (CC), p=0.025; DRD2 — 141C (II) + OPRM1 (rs510769) (AA),
p=0.035; DBH Fau (CC) + OPRMI1 (rs1074287) (CC), p=0.0497.

Regardless of provided treatment several polymorphisms of tested genes
were associated with high risk of relapse: allele T (rs510769) OPRM1
(p=0.053), allele A (rs1799971, A118G) OPRMI1 (p=0.056), allele S exon
11 48 bp DRD4 VNTR (p=0.001; HR=3.1, OR 95 % 1.57—6.18); combina-
tion of genotypes: DRD4 521 C/T (TT) + DRD2 Nco 1 (TT), p=0.026;
DRD4 521 C/T (TT) + DRD2 — 141 C (1), p=0.011; DRD4 521 C/T (TT) +
OPRMI1 A118G (rs1799971) (AA), p=0.011; DRD2 Nco I (TT) + ADRA2A
(CC), p=0.012; DRD2 Nco I (TT) + OPRM1 A118G (rs1799971) (AA),
p=0.02.

The effects dependent on the treatment group: 1) in N + G group patient
with genotype TT of locus DRD4 521 (rs1800955) had higher probability of
completion of treatment program in comparison with other genotypes (CC
and CT) (log-rank test: p=0.002); 2) in NP + GP group patients with carriers
of allele T of locus rs510769 OPRMI1 had higher risk of relapse as com-
pared to genotype GG (p=0.008) (FDR p<0.0125).

Conclusion. The study showed joint influence of opioid receptor genes
and genes of dopaminergic system on treatment outcomes of opioid depen-
dence with oral naltrexone and guanfacine. Pharmacological effect of nal-
trexone and guanfacine was associated with genetic variants of locus DRD4
521 (rs1800955), since its effect was shown only in N + G group. Effect of
polymorphism of 1s1799971 (A118G) OPRM1 was demonstrated in double
placebo group and is associated with personality characteristics of patients
such as temperament, character and determines compliance. Genetic analy-
sis is useful for determining potential responders to treatment of opioid de-
pendence, genotyping can enhance effectiveness of pharmacotherapy.
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MHNPOTEOJIUTUYECKASA AKTUBHOCTD IgG .
BOJIbHBIX IIU30®PEHUEN KAK IIOTEHIIUAJIbHBIMI
BUOMAPKEP BEJYIIEA CUMIITOMATHKHA

Mapmykosa /1. A.', Cvupuosa JL I1.',
Bynesa B. H.?, Cemke A. B.', HBanoa C. A.'
"HUM neuxuueckoro 3n0poBbs, Tomck, Poccus

2 HMucTutyT XMMudeckoii 6uosornu u pynaamentaiabnoii mequnuasl CO PAH,
HoBocudupck, Poccus

BoBneueHHOCTF MIMMYHHOH CHCTEMBI B MaTOreHe3 MIM30(QpeHHH Oblia
rokaszaHa B OoJbIIOM KonndecTBe padot. [Ipu mm3odpeHun orMedeHo Ha-
pyLIEHHE B3aMMOPETYIISIINA HEPBHOW M UIMMYHHOH CHCTEM, Beayllee K ak-
TUBAIMU T'yMOPAJIbHOTO UMMYHHTETA, PE3yIbTATOM KOTOPOH SBIsieTCS 00-
pa3oBaHKe Pa3HbIX THIIOB aHTHUTEN (AHTUMO3TOBBIE, AHTHMBIIIIEYHBIE, AHTH-
muMonurapHsie). Y OonbHBIX mH30(peHneil oOHapyXeHO MOBPEXICHNE
KJIETOYHBIX MeMOpaH. Kpome Toro, B KpoBH JHil, OOJBHBIX IIH30(ppEeHNeEH,
O00HapY)KMBAIOTCS NPOTUBOMO3TOBBIE aHTUTENA. AHTHUTENa, o0Jiajaromyne
KaTaJIMTUYECKUMHU CBOMCTBaMH (Tak Ha3bIBaeMble aO3UMBI), MOTYT 00pa3o-
BBIBATHCS TIPU COCTOSIHUSIX, COIPOBOXIAIOIINXCSI 3HAYUTENLHBIM HM3MEHe-
HHEM TOMEO0CTa3a UMMYHHOU cucTeMBbl. [IpupoaHbie ab3uMBbl, pacliersio-
e JIHK, PHK, nonucaxapuabl, OMUTrONenTHAB U OCITKH, OBUTH OIMUCAHBI
JUI TIAMEHTOB, CTPAJAlONIMX ayTOMMMYHHBIMH 3a00J€BaHHMSMH, BUpYC-
HBIMH WM OakTepuaibHbIM HH}ekiusaMu. Kak mpaBuio, ab3umsl 0OHapY-
KHMBAIOTCS B COCTOSIHUM TTATOJIOTHH, OJHAKO OCTAETCSl HESCHBIM, SIBIISIETCS
JIM JAaHHBIH ITPOIIecC OJIarONpPHSATHBIM IS MTAIMEHTa WU CITIOCOOCTBYET pas-
BUTHIO 3200JIEBaHUSL.

B HacTosmeld pabore mpeacTaBlieHBI JI0Ka3aTeNbcTBa TOro, 4ro IgG,
BbIJIEJICHHbIE U3 CBIBOPOTKHM KPOBH IMAIMEHTOB C MN30()peHnel, KaTain3u-
PYIOT cienurYeCcKnil THIPOJIN3 YeJIOBEYECKOro OCHOBHOTO OeJIKa MUEIHHA
(OBM). NmmyHornodyussl kiacca G ObUIM BBIJETICHBI U3 CHIBOPOTKH 20
30poBBIX A0HOpoB W 40 mammeHToB ¢ mHM3o(ppeHued. B coorBercTBUM
C BeIyIIEeH MCUXOIMaTOJIOTHYECKOH CHMIITOMATHKOM MaliMeHThl ObLIN pasjie-
JIeHBl Ha JIBE TPYNIBL TPYMIy C BEAyIIEW MO3UTUBHOM CHMIITOMATHKOMN
(27,743,8 no mkane PANSS) u rpynmy ¢ Beayiiei HeraTHBHONW CUMIITOMa-
UKo (28,8+4,6 mo mkane PANSS).

NmmynornoOynuasl G BBIZETEHB MeTofoM adduHHON XpomaTorpaduu
Ha KOJIOHKax ¢ ProteinG-Sepharose w3 xpoBu 00npHBIX mm3odpeHueii. Ha
OCHOBAaHHMHM MPOBEPKH CTPOTHX KpUTEepHeB (TOMOreHHOCTh, pH-mok) moka-
3aHO, YTO KaTaJIUTHYECKasi aKTUBHOCTH SIBJISIETCS COOCTBEHHBIM CBOHCTBOM
aHTUTEI.
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[IporeonuTryeckas akTMBHOCTH 1gG onpenensuiach MO OLEHKE ITyOHHEI
ruaponuza OBM, unentudunuposanaoro B 12,5 % [TAAT. HruGuropHsIii
aHaIM3 U OIpeJeNIeHHe KOJINYecTBa MNPOAYKTOB THIponu3a 21-mepHOro
u 25-mepHoro omnuronentuaos OBM mnpoBoauinock ¢ MOMOLIBI0 METOAA
TOHKOCJIOHHOW Xpomarorpaduu.

B pesynbrare uccnenoBaHus MOKa3aHO, YTO UMMYHOTIIOOYJTHHBI Kilacca
G, BbIJIENICHHBIE U3 CHIBOPOTKU KPOBM OOJBHBIX MIM30(pEHHEH, THAPOIH-
3yIOT Takue OEeNTKOBBIE CYyOCTpaThl, KaK YeJIOBEUECKUH CHIBOPOTOYHBINH allb-
OyMuH, KoJutareH, ocHoBHOHM Oenmok muenuna (OBM) u ero mentuapl. Ak-
tuBHOCTH IgG k OBM y GonpHBIX mu30dpeHueii Ooiee ueM B 5 pa3 mpeBoc-
xoauT aktuBHOCTh IgG 3mopoBbIX mun U pocturaer 73,07 %. Antutena
MAIMEHTOB C BEIYNIMMH HETaTUBHBIMHA CHMIITOMaMH MMEIOT Oojee BBICO-
KYI0 akTUBHOCTH (77,4 %), yem IgG manueHToB ¢ BEIyIUMHU TO3UTHBHBIMU
cumntomamu (18,5 %) B ciryqae peaknmu ¢ OP21. B peakiuu ¢ cyOcTparom
OP-25 IgG GonbHBIX C BEAYIMIMMHU HETaTUBHBIMU CUMIITOMaMH JIEMOHCTPH-
PYIOT YPOBEHb aKTUBHOCTHU, paBHBIN 35,5 %, npoTuB 5 % B rpymnme naueH-
TOB C BEAYIIUMH MO3UTUBHBIMU cuMITOMaMmu. IIpoTeonuTnueckas akTUB-
HOCTH a03MMOB TTOZABIISAETCS CTIENU()UIECKUMH HHTHOUTOPaMH CEPUHOBBIX
nporea3 (PMSF) u meramnozasucumbix npoteas (EDTA).

B nanHoit pabote BnepBbIe OKa3aHo, 9yTo IgG mamueHToB ¢ mm3odpe-
HHel crtocoOHb! pacuieruate OBM u ero onuronenTuabl U AEMOHCTPUPYIOT
3aBUCHMOCTb YPOBHS aKTUBHOCTH OT BEAYLIEH CUMITOMATUKU.

PaHee xaTanuTHUECKyl0 aKTUBHOCTh AHTHTEN CBA3BIBAIM C ayTOMMMYH-
HOHM peakiueil, OHaKO HelaBHHUE MCCIIEIOBAHUS TOKA3bIBAIOT, YTO a03UMBI
C TIPOTEOIMTHYECKOH aKTUBHOCTBIO TaK K€ MOTYT OBITh OJaronpHATHBIMH
JUIsl opraHusma. BeICOkUil ypOBEHb IMPOTEONIUTUYECKON aKTUBHOCTH AHTU-
Ten OONMBHBIX MM30(peHuceH mo oTHomeHno K OBM u ero onuromnenTuaamMm
MOXeET OBITH CBSI3aH C JJIMMHUHAIMEH ITOBpeXAeHHBIX (parmenTtoB OBM
B KPOBEHOCHOM pYCII€.

JlaHHBIE pe3ynbTaThl OTPakar0T BOBJIEUEHHE T'YMOPAJIBHOTO 3BE€HA UM-
MYHHUTETa B NaTO(U3UOIOTHYECKHE TIPOIECCH NPH MIM30(QpEeHnH, a ycTa-
HOBJICHHME CBSI3U KAaTaJUTUYECKUX AKTUBHOCTEM aHTUTEN C KIMHUYECKUMHU
dbopMaMu ¥ cTamusMU Pa3BUTHA 3a00JNEBaHHS MOXET CIIOCOOCTBOBATH
(OpMHUPOBAaHUIO JIA0OPATOPHBIX KPUTEPHUEB OLEHKH TKECTH OO0Je3HH
U UMETh IPOrHOCTHYECKOE 3HAUEHHUE MIPU TepaItU.

Paboma noooepoicana epanmom PHD Ne 14-15-00480 «llouck knrouegvix 6uo-

MAPKEPO8 NAMO2EHE3d  COYUATLHO 3HAUUMBIX IHOOEHHBIX NCUXUYECKUX pac-
cmpoticmey 2014—2016 ze.
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PROTEOLYTIC ACTIVITY OF IMMUNOGLOBULINS G OF PA-
TIENTS WITH SCHIZOPHRENIA AS POTENTIAL BIOMARKER
FOR DETECTION OF LEADING SYMPTOMATOLOGY

Parshukova D. A.', Smirnova L. P.',
Buneva V. N.z, Semke A. V.', Ivanova S. A.!

! Mental Health Research Institute, Tomsk
? Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk

Involvement of the immune system in the pathogenesis of schizophrenia
was shown in many articles. There is the observed dysregulation between
the nervous and immune systems, the causes of which may be changes in
brain structure and dysfunction of immune cells. The damage of cell mem-
branes can lead to the production of antigens and antibodies. Under deregu-
lated immune conditions the generation of antibodies endowed with enzy-
matic properties (so called abzymes) could have place. Natural abzymes
hydrolyzing DNA, RNA, polysaccharides, oligopeptides and proteins are
described in the sera of patients with autoimmune diseases and viral or bac-
terial infections. Abzymes are found under pathological conditions, although
their pathogenic or beneficial role remains unclear.

Here we present evidence demonstrating that highly purified IgGs from
patient with schizophrenia catalyze specifically hydrolysis of human myelin
basic protein (hMBP). IgG fractions were purified individually from the sera
of 20 healthy donors and 40 schizophrenic patients. Patients were grouped
according symptoms: group of patients with leading positive symptoms
(27.7£3.8 PANSS) and group of patient with leading negative symptoms
(28.844.6 PANSS). IgG fractions were obtained by affinity chromatography
of serum proteins on protein G-Sepharose under conditions that remove
nonspecifically bound proteins. Number of strict criteria was tested to assign
the detected catalytic activity to the antibodies: electrophoretic homogeneity
of Abs, gel exclusion chromatography of Abs under conditions of dissocia-
tion of immune complexes (pH shock analysis). Proteolytic activity of IgGs
was determined according to degree of cleavage of protein substrates by
electrophoresis in 12.5 % the SDS-PAGE. Inhibition of proteolysis and
products of hydrolysis 21- and 25-mer MBP oligopeptides (OP21, OP25)
were analyzed by thin layer chromatography.

It was shown that Abs of schizophrenic patients specifically hydrolyzed
protein substrate such as : human serum albumin, collagen, myelin basic
protein (MBP) and its 21- and 25-mer oligopeptides (OP21, OP25). IgG of
schizophrenic patient demonstrates a high rate of proteolytic activity
(73.07 %) towards hMBP. It is 5 times higher as compared to indices of
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proteolytic activity of healthy person’s IgG. Abs of patients with leading
negative symptoms have higher activity (77.4 %) than IgG of patient with
leading positive symptoms (18.5 %) in case of reaction with OP21. In reac-
tion with substrate OP25 IgG of patients with leading negative symptoms
demonstrate level of activity equal to 35.5 % against 5 % in group of patient
with leading positive symptoms. Specific inhibitor of serine (PMSF) and
metal-dependent (EDTA) proteases significantly inhibit activity of proteo-
lytic abzymes.

In this work, for the first time it is shown that IgG from patients with
schizophrenia can hydrolyze MBP and its oligopeptides and demonstrate the
dependence of the level of activity on the leading symptoms.

Previously, Ab catalytic activities have been linked to pathogenic au-
toimmune reactions, but recent studies indicate that proteolytic Abs may
also serve beneficial functions. High rate of proteolitic activity of Abs pa-
tient with schizophrenia towards BMP and its oligopeptides is probably as-
sociated with elimination of defective BMP fragment in serum. The esti-
mated role of Abs with catalytic activities is lowering of autointoxication by
products of degradation of BMP.

Supported by Grant of RSF no. 14-15-00480 «The search for biomarkers of so-
cially significant endogenous mental disordersy 2014—2016.

HNCCIIEJOBAHUE ACCOIIMAIIUU ITOJIUMOP®HBIX BAPUAH-
TOB I'EHOB CUCTEMbI IUTOXPOMOB P450 CYP1A2, CYP2D6
C JIEKAPCTBEHHO-WHIYIIUPOBAHHOM TAPJIUBHOI
JACKUHE3UEHN Y MAIIMEHTOB C LIN30®PEHUEN

MMoxunaes U. B. "2, Crernnii B. H.”

"HHUH ncuxuueckoro 310poBbs, Tomck, Poccust
2 HanuoHaibHblii uccienopareabckmii TT'Y, Tomck, Poccust

AHTHIICHXOTHYECKHE TIpenapaThl B HACTOSIIEE BPEMs SIBIISIIOTCS HanOo-
nee 3(QQEKTUBHBIMH JIEKAPCTBEHHBIMH CPEJCTBAMHU B TEparuH LIH30(pe-
Hun. OJHUM K3 Hanbosee paclpoCTpaHEHHBIX MOOOYHBIX 3((HEKTOB MpH-
MEHsEeMOl NcuxodapMaKoTepanuy SBISETCS TApAUBHASL TUCKUHE3HS, KOTO-
pasi CHIDKaeT Ka4ecTBO JIEUEHHS, MOBHIIIAeT ()MHAHCOBYIO COCTAaBJISIOLIYIO
JIeYeHUsI MTAIIMEHTOB U TaKXKe BIMSET Ha KAYEeCTBO KHU3HH.

Heas. M3ydyenne monuMop@HBIX BaAPHAHTOB T€HOB CHUCTEMBI LIUTOXPO-
MOB P450 CYPIA2*IF (rs762551) u CYP2D6*3 (rs35742686), CYP2D6*4
(rs3892097) B KkayecTBE BO3MOXHBIX T'€HOB-KAHIHMIATOB JIEKAPCTBEHHO-
WHTyIMPOBAHHOM TapANBHOM JMCKUHE3UH Y MAIMEHTOB C MN30(peHnen.
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Metoasnl. /[yt yqacTusi B MCCIeI0OBaHUU OBLIO 0TOOpaHo 353 marueHTa
Cubupckoro peruona. Cpeaauii Bo3pacT 00IbHBIX cocTaBwI 40 jieT (oOmmid
BO3pacTHOI uHTEepBas cocrtaBmwi oT 17 g0 80 ner). [Ipu mpoBeaeHUN uccie-
JIOBaHMsI OBUIM COOJIIO/IEHBI TPHUHIUIE HMH(GOPMUPOBAHHOIO COTJIACHUS
Xenbcunckoi [exnapamuu Bcemupnoit MenunuHckoil Accouuanuu, Hc-
ClIe/IoBaHue 0JJ0OPEHO JIOKAJIBHBIM ATHYECKUM KomuTeToM. CTeneHs BbIpa-
KEHHOCTH TapJUBHOW JMCKMHE3WH OINpEersulach MO IIKaje MaTojoruye-
CKUX HempenHaMmepeHHbIX aBmwkeHnid AIMS (Abnormal Involuntary Move-
ment Scale). ['eHoTHIMpOBaHUE 1O MCCIIEAYEMBIM T€HAM MPOBOJMIOCH Ha
0aze mabopaTtopuu MOJCKYISIpHON reHeTuku u Onoxumuu HUW mcenxude-
cKkoro 310poBbs (r. ToMck) u maboparopun papmakoreHoMuku MHCTHTYTA
XUMHUYECKOi Ononornu u pynaamenraitpHoi Meauiael CO PAH (r. HoBo-
cubmnpck) CFX384 Touch™ Real-Time PCR Detection System («Bio-Rad
Laboratories, Inc»). Kontponsusie namepenns: koHuenrpanuu JJTHK npowus-
Bommi Ha mpubope Thermo Scientific NanoDrop 8000 UV-Vis Spectro-
photometers.

PesyabraTbl. B 3aBucMMocTH OT Hanuuusi MOOOYHBIX JBUTATEIbHBIX
HapylieHHi Ha (oHe mpreMa HeHpOJIENTHKOB BHIOOpKA U3 353 malueHToB
ObuTa pasfesieHa Ha JIBE TPYNIbL. B OCHOBHYIO TpYHIy HCCIEIOBaHHUS BO-
i 140 GompHBIX mm3odpenueit (39,7 %), momydarommx HEHpOJIETHKH
Y UMEIOIINX MPU3HAKU TapAWBHON TUCKWHE3WH. [ pynmy cpaBHEHHsI cocTa-
B 213 OonpHBIX mm3odpenueit (60,3 %), momydarommx HeWpOJIEITHKH,
HO HE MMEIOIIMX TapAWMBHOW AMCKUHE3WH. [IpoBeneHHbIH aHaU3 BBIIBHI
JIOCTOBEPHBIE Pa3IM4Msl BO BCTPEUAEMOCTH Pa3IMYHBIX ajuieJeld M reHOTH-
noB nonuMopgHoro sokyca CYPIA2*1F (C-163A, rs762551) cpequ rpynn
MIAIMEHTOB C TapJUBHOW JMCKUHE3nel u 0e3 He€. UacTora BCTpeuaeMoCTH
amtenss C B rpynmne OONbHBIX MIM30(peHUEH C TapIUBHOW IUCKHHE3UEH
okazainach B 1,3 pasa BbIle, 4eM y OONBHBIX MH30(ppeHnel 0e3 TapIUBHOM
muckunesun (34,65, p<0.05), a Takke 4aCTOTa BCTPEUAEMOCTH I€HOTHIIA
CC B 4 pasa BhIIIE B 3TOH ke rpymie u cocraBisieT 13,6 % y OONBHBIX
C JIBUTaTeNbHBIMH paccTpoiicTBaMu u 3,4 % y GonbHbIX 6e3 Hux (3°=7,30,
p<0.05). Paznuuuii B yacToTax BCTPEYAEMOCTH aJUIeNiel W TEHOTHIIOB TIO-
muMopdHbIX BapuantoB CYP2D6*3 u CYP2D6*4 ne BwIsBIeHo. YacToTa
BcTpeyaeMoctu ayviens A (*4) B rpymme OONBHBIX C JIMMOOTpPAaHKAIBHBIM
TUIIOM TapAWBHOW IWCKHHE3Wen Obuta B 1,5 pasa BhIlIe, 4eM B TpymIe
OonpHBIX 0e3 He€. YactoTa BeTpedaemoctH reHotumna 44 cocraswia 4,3 %,
YTO B 5 pa3 MpeBBIIAET YaCTOTY JIAHHOTO ajulelis B IPYIIE MalUueHToB 0e3
JBHTaTENBHOrO paccTpoiictaa (%*=5,25, p<0,05) 1 MOKa3bIBACT ACCOLMUAIIMIO
nmomumopdHoro Bapuanta CYP2D6*4 ¢ muMOOTpaHKAJIEHOW TapAHBHOM
UCKUHE3HEH.

100



$uomap1@pu 8 ncuxXuampuu: noucCK,u nepcneKmusbl

BeiBoabl. B pesynprare npoBeAeHHBIX UCCIEAOBAaHUN BBISBICHA acco-
nuanust monumopgHoro Bapuanra CYPIA2*[F ¢ pa3BUTHEM JIBUTATEIbHBIX
paccTpoiiCTB M OIpeZeieHa accouuanus MOJIMMOp(HOro BapuaHTa
CYP2D6*4 ¢ numOOTpaHKaIbHOM TapJMBHOW JMCKUHE3NEH y OONBHBIX IIH-
30()peHnel, TPUHUMAIONINX [UTUTEIFHO HeHpoJenTHieckyto Tepamnuo. [1o-
CKOJIbKY TapIUBHAasl JIMCKUHE3Ws SIBIISETCS JOCTATOYHO CIOXKHBIM NOOO0Y-
HBIM 3()(heKTOM U B €€ BOSHHKHOBEHHMH MTIPAIOT 3HAYUTEIHHYIO POJIb MHO-
KECTBO (haKTOPOB, OCOOYIO aKTYyaJIbHOCTh MPHOOPETAET AaTbHEHIINN TTOMCK
TEHETHUECKUX MapKepoOB, ACCOLUHPOBAHHBIX C PAa3BUTUEM JIEKAPCTBEHHO-
WHAYLIMPOBAHHONW TapAMBHOW [UCKUHE3UM B KOHTUHIEHTE MaIMEeHTOB
C MU30(ppEHAUECH.

Paboma evinoanena npu noodepoicke Poccuiickoeo nayunozo gonoa (npoexm
MNe 14-35-00023).

THE STUDY OF ASSOCIATION OF POLYMORPHIC
VARIANTS OF THE GENES CYTOCHROME P450 CYP1A42
AND CYP2D6 WITH DRUG-INDUCED TARDIVE DYSKINESIA
IN PATIENTS WITH SCHIZOPHRENIA

Pozhidaev I. V.""?, Stegniy V. N.2

Mental Health Research Institute, Tomsk

Antipsychotic medications are currently the most effective drugs in ther-
apy of schizophrenia. One of the most common side effects of this therapy is
tardive dyskinesia; it reduces the quality of care, enhances financial compo-
nent of treatment of patients and also affects their quality of life.

Objective: The study of polymorphic variants of the genes cytochrome
P450 CYPIA2*IF (rs762551), CYP2D6*3 (rs35742686), CYP2D6*4
(rs3892097) as possible candidate genes of drug-induced hyperprolactine-
mia in patients with schizophrenia.

Materials and methods. We examined 353 patients of the Siberian re-
gion. The mean age of patients was 40 years (general age interval ranged
from 17 to 80 years). The study was complied with the principles of in-
formed consent of Declaration of Helsinki of the World Medical Associa-
tion; the study was approved by the Local Ethics Committee. The severity of
tardive dyskinesia was evaluated according to Abnormal Involuntary
Movement Scale (AIMS). Genotyping of the studied genes was performed
at the Laboratory of Molecular Genetics and Biochemistry, Mental Health
Research Institute (Tomsk) and the Laboratory of Pharmacogenomics, Insti-
tute of Chemical Biology and Fundamental Medicine SB RAS (Novosi-
birsk). We used CFX384 Touch™ Real-Time PCR Detection System («Bio-
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Rad Laboratories, Inc»). Control measurements of the concentration of
DNA were performed on the device Thermo Scientific NanoDrop 8000 UV-
Vis Spectrophotometers.

Results. We divided our patients with schizophrenia into two groups.
The first group included 140 patients with schizophrenia (39.7 %) who re-
ceived antipsychotics and had symptoms of tardive dyskinesia. The second
group included 213 patients with schizophrenia (60.3 %) who also received
antipsychotics but without tardive dyskinesia. The analysis revealed signifi-
cant differences in the occurrence of different alleles and genotypes of po-
lymorphic locus CYPIA2 * IF (C-163A, rs762551) among groups of pa-
tients with tardive dyskinesia and without it. The frequency of allele C in
patients with schizophrenia with tardive dyskinesia was 1.3 times higher
than in schizophrenic patients without tardive dyskinesia (y’=4.65, p<0.05),
and the frequency of occurrence of CC genotype 4 times higher than in the
same group and 13.6 % in patients with movement disorders, and 3.4 % in
patients without them (x*=7.30, p<0.05). No differences in the occurrence
frequencies of alleles and genotypes of polymorphic variants of CYP2D6*3
and CYP2D6* 4 were revealed. The frequency of allele A (*4) in patients
with tardive dyskinesia, limbtruncal type is 1.5 times higher than in the
group without it. The frequency of occurrence of genotype AA was 4.3 %,
which is 5 times higher than the frequency of this allele in patients without
movement disorders (3°=5.25, p<0.05) and shows the association of poly-
morphic variants of CYP2D *4 with limbtruncal type of tardive dyskinesia.

Conclusion. The studies revealed association of polymorphic variant
CYP1A2*1F with the development of tardive dyskinesia and the association
of a polymorphic variant of CYP2D6*4 limbtruncal tardive dyskinesia in
schizophrenic patients receiving long-term neuroleptic therapy. The problem
of diagnostics and correction of this side effect of atypical antipsychotics is
extremely important during relief of positive symptoms, and prolonged use
of psychotropic drugs. Since tardive dyskinesia is a rather complex side ef-
fect and in its occurrence a significant role is playd by many factors, further
search for genetic markers associated with the development of drug-induced
tardive dyskinesia in patients with schizophrenia is necessary.

Work has been done with support of the Russian Scientific Fund (project no. 14-
35-0023).
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YPOBEHb KOPTUKOCTEPOHA B KPOBH U INIOTHOCThb
u-OMUOUJHBIX PEIIENITOPOB B MO3I'E CAMIIOB KPBIC
IIPU JJIUTEJIBHOM AJIKOT'OJIbHOM UHTOKCUKAIIMA
MY UX IOTOMCTBA

IIpockypsikoBa T. B., Illoxonora B. A., llamakuna U. 0.,
Tapaotapko U. E., Anoxuna U. II.

®OI'BY «PenepaibHblii MeAUIMHCKHI MCCIe10BATEIBLCKHI LHEHTP NCUXUATPUH
u HapkoJoruu um. B. I1. Cep6ckoro» Munsapasa Poccun, MockBa, Pocens

dopmupoBaHKE AIKOTOIBHON 3aBHCHMOCTH Haubojee BEpOSITHO Yy JIO-
JIeld ¢ CeMEWHOW alIkOTONBHOW OTATOLIEHHOCTHI0. B CBsI3M ¢ 3TUM 0Cco0yI0
BaKHOCTH MpHOOpeTaeT mpobiieMa paHHEH JUATHOCTHKY Yy JeTel ¢ ceMeii-
HOH OTSTOIIEHHOCTHIO aJIKOTOJIM3MOM BO3MOXKHBIX HapyIIEHHH, KOTOpbIE
MOT'YT CIIY)KHUTh B KayecTBE MPOTHOCTUYECKUX (PAKTOPOB PUCKA PA3BHUTHS
aJIKOTOJIBHOW 3aBUCHMOCTH B OynymieM. COrjgacHO COBPEMEHHBIM IIpe[-
CTaBJICHUSIM, B Pa3BUTHU XPOHMYECKUX PEIMIMBUDPYIONIMX pPACCTPONCTB,
B TOM YHCJIE aJKOTOJIbHOM 3aBHCHMOCTH, CYIIECTBEHHAS! POJIb OTBOAMTCS
cTpeccy, IpyU KOTOPOM HaOJIF0IaeTCs TIOBBIIIEHHE YPOBHS INIIOKOKOPTHKOU-
JIOB B KpoBH. [lo JaHHBIM psifa aBTOPOB, TJIFOKOKOPTUKOHJIBI TPUHUMAIOT
y4JacTHe B PEryJIslHUy dKCIIPECCHU T'eHa, KOAWPYIOUIEro |-ONUOUIHBINA pe-
nentop (u-OP) B ITHC 1, COOTBETCTBEHHO, TUTIOTHOCTH PEIIETITOPOB.

Lleabio HACTOSAIIETO WCCIENOBAaHMS OBUIO DKCIIEPUMEHTAIFHOE H3yde-
Hue mioTHocTH U-OP B cpeHeM Mo3re M ypOBHS KOPTUKOCTEPOHA B KPOBH
camIoB-poauTeneil Ha (oHE MPOJOIKUTEIBHOIO YHOTPEOIEH S aJIKOT OIS
U Y UX IIOTOMKOB, HE yIOTPEOIISBIINX AIKOTOJIb.

Matepuan u Metoasl. Pabora BeImonHeHa Ha Kpbicax mopojasl Wistar.
Camupl-poaurenu nonydand 2 mecsua 10 % pacTBop 3THIIOBOTO CIMpTa
B Ka4eCTBE €AMHCTBEHHOTO MCTOYHHUKA XHAKOCTH. CrlapuBaHHE C WHTAKT-
HBIMH CaMKaMH HPOUCXOAWIO Ha ()OHE NMOTpeOJICHHsI cCaMIaMH ajKOTOoJIs
(rpyrmma 1P) wnm yepe3 30 naHei mocie oTMeHsl anmkoronst (rpynma 2P).
CaMIBI-poANTEIH KOHTPOJIBHOHM Tpynmsl (rpynma 3P) 2 mecsia nomydanu
Boxy. CaMKu Bcex TPEX TPyI J0 U B NEpHOJ OEPEMEHHOCTH U BCKapMIIH-
BaHMsA M uX noroMctBo (rpynmsl 111, 211, 3IT) momy4anu BoAy Kak eIUHCT-
BEHHBII MCTOYHHUK JKUJIKOCTH. 3a00p OHOIOrHueckoro marepuana (KpoBb,
CpelHUI MO3T) TPOM3BOAMIM Y CAaMIOB-POIMTENCH IOCIE HACTYIUICHUS
OEpEMEHHOCTH y CaMOK, a Y MOTOMKOB-CAMIIOB — B BO3pacTe 2 MECSIIEB.
YpoBeHb KOPTHKOCTEPOHA B CHIBOPOTKE KPOBU OIPEACISIIM MUMMYyHOMeEp-
MEHTHBIM aHaIM30M, ucnonb3yst Habopsl ¢pupmbel DRG (USA). ITnotHOCT
p-OP peructpupoBaiyi METOIOM PaJHOPELENTOPHOrO aHaIu3a ¢ IMpHUMeHe-
HUEM B KadecTBe MedeHoro juranma p-OP *H-[D-Ala2,N-Me-Phe4,Gly5-
ol]-suxedamn (CH-DAMGO, Amersham, BenukobpuTanus).
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Pe3yabTaThl 1 MX 00CyxKAeHHE. Y CTAHOBJIEHO, YTO Y KUBOTHBIX TPYI-
el 1P HaOromanack TEHIACHIUS K CHIDKEHUIO mioTHOCTH W-OP B cpemHeM
MO3re I0 CPaBHEHHIO C KOHTPOJBHBIMH JKUBOTHBIMU rpymmbl 3P (B
234,0+£56,0 ¢pmons/Mr Oenka u 568,0+84,0 ¢mons/Mr Oenka) MpU OTCYTCT-
BUM U3MEHEHUN COJIEpXaHUsI KOPTUKOCTEPOHA B KPOBU. Y >KUBOTHBIX TPYII-
el 2P 1o cpaBHEHMIO C KUBOTHBIMU Ipynmsl 3P oTMeuanochk JOCTOBEPHOE
YBEJIMYEHUE YPOBHS KOpPTHKOcTepoHa B KkpoBu (165,144,9 nmons/min
n 119,1+10,0 mvons/mir; p<0,05). ¥V xusotHbIX Tpynm 111 u 211 o cpaBHe-
HUIO C )KUBOTHBIMHU rpynibl 311 uaMeHeHu ypoBHSI KOPTUKOCTEPOHA B KPO-
BH HE HaONIONANIOCh, HE3aBUCHMMO OT TOr0, HAXOMWINCh JIH CaMIbI-
POJUTENHN MPHU CTIAPUBAHUM B COCTOSSHUM OTMEHBI aJIKOTOJIsl WK MPOA0JIKa-
JIU yIOTPEONIATh abKOT0Ib. Y KUBOTHBIX rpynmbl 111 Oblia BeISBIICHA TCH-
JISHIUSl K CHIKEeHHUIo mioTHoctu U-OP B cpenHeM Mo3re Mo CpaBHEHUIO
C KOHTPOJIEHBIMU JKUBOTHBIMH TPYyIIbl 311 (Bn.=180,0£54,0 ¢dmons/mMr
Oenka u 444,0+88,0 pMons/MT Oenka), T. €. OOHAPYKEHBI TE KE H3MCHCHUS,
YTO U Y UX CaMIIOB-pOAMTENEH. YUUThIBasl, UTO >KUBOTHbIE rpynmbl 111 He
YIOTPEOJISUTH aJIKOTOJTb, MOTYYCHHBIC PE3YAbTATHI MO3BOJISIOT MPEAIIONa-
raTh BO3MOXHOCTh HACITIEJIOBAaHUS M3MEHEHUH, BO3HUKIIUX B PE3yJIbTaTe
JUITUTELHON aJIKOTOJIM3AIUN CaMIIOB-POJIUTENEH, BEPOSITHO, Yepe3 AMUTeHe-
TUYECKUE MEXAHU3MBI.

Takum 00pa3oM, MONTYYECHHBIEC PE3YIBTATHI MMO3BOJSIOT PACCMATPHUBATH
CHI)KEHHE TIJIOTHOCTH L-OMUOMIHBIX PELENTOPOB B CPETHEM MO3T€ DKCIIe-
PUMCHTAJIBHBIX )KHBOTHBIX KaK OJTUH U3 MPOrHOCTUYCCKUX (DAKTOPOB pUCKA
Pa3BUTHS QJIKOTOJIbHOW MOTHBAIIMU Y MOTOMKOB, OTIBI KOTOPBIX JJIUTENb-
HOE BpeMs YIOTPEOISUTH aJIKOrOJNIb M HE TPEKPATWIH €ro YIOTpeOsieHHe
B MEPHOJ] CIAPUBAHUS C UHTAKTHBIMU CAMKaMHU.

BLOOD CORTICOSTERONE LEVEL AND BRAIN p-OPIOID
RECEPTORS DENSITY IN MALE RATS WITH LONG-TERM
ALCOHOL INTOXICATION AND THEIR OFFSPRING

Proskuryakova T. V., Shokhonova V. A., Shamakina I. Yu.,
Tarabarko 1. E., Anokhina 1. P.

FSBI «V. Serbsky Federal Medical Research Center for Psychiatry
and Narcology» Ministry of Healthcare of the Russian Federation, Moscow

One of the most important risk factors for an alcohol use disorder is a
positive family history of alcoholism. In this regard, the problem of the early
diagnosis of disabilities in children as a result of parental alcohol consump-
tion and identification of prognostic risk factors for alcohol dependence in
future are of particular importance. According to the modern concepts stress
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known to trigger the release of glucocorticoids is one of the key factors in
the development of chronically relapsing disorders such as alcohol depen-
dence. It has been suggested that glucocorticoids are involved in regulation
of expression of p-opioid receptors (L-OR) genes and probably the density
of u-OR in the central nervous system.

The present study attempted to analyze u-OR density in the midbrain and
the corticosterone levels in the blood of male rats exposed to the long-term
alcohol intoxication and their alcohol-naive offspring.

Material and methods. To study the effect of paternal chronic ethanol
consumption male Wistar rats were divided into ethanol (1P and 2P) and
control (3P) groups. 3 months before and during mating with alcohol-naive
females group 1P received 10 % ethanol in drinking water as the only source
of fluid. Group 2P was kept at 10 % ethanol during 3 months following by
1-month prior to mating ethanol-free diet. Control group received only wa-
ter. 1P, 2P and 3P rats were sacrificed after the fact of pregnancy in females
was established. Group 1P males received alcohol liquid diet following mat-
ing so that ethanol-induced marks were not lost during this time period.
Offspring of 1P, 2P and 3P rats (10, 20 and 30, respectively) were reared
normally by ethanol-naive dams and were sacrificed at the age of 3 months.
Brain and blood samples were collected from all groups of animals. Serum
corticosterone was determined by ELISA using kits DRG company (US).
The density of u-OR was determined by radioreceptor analysis using *H-[D-
Ala2, N-Me-Phe4, Gly5-ol]-enkephalin *H-DAMGO, Amersham, UK) as
p-OR ligand.

Results and discussion. It is established that the animals of 1P group
tended to decrease the density of p-OR in the midbrain as compared to con-
trol animals 3P group (Bu.x: 234.0+56.0 fmol/mg protein and 568.0+84.0
fimol/mg protein,) without changes in the corticosterone blood level. Ani-
mals of 2P group had significantly higher levels of stress hormone corticos-
terone secretion in the blood compare to control animals 3P group
(165.144.9 nmol/ml and 119.1+10.0 nmol/ml; p<0.05). The animals of 10
and 20 groups did not have any changes in the corticosterone levels in the
blood regardless of whether the males of 1P and 2P groups were maintained
in the regimen of alcohol consumption or withdrawal prior and during mat-
ing. The animals of 10 group had a tendency to decrease pu-OR density in
the midbrain compared to control 30 group (B 180.0+54.0 fmol/mg pro-
tein and 444.0+88.0 fmol/mg protein), i. e., similar changes as their male
parents. Taking into account that the offspring of these males did not con-
sume alcohol, the results suggest the possibility of the inheritance of
changes resulted from prolonged alcohol abuse of male parents, probably
through epigenetic mechanisms.
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Thus, our data allow considering reduction of p-opioid receptors density
in the midbrain of animals as one of the prognostic risk factors for develop-
ment of alcohol motivation in the offspring whose fathers consumed alcohol
and did not stop consuming prior to the time of the conception.

OCOBEHHOCTHU BOCIIPUATHSA ITIOJIOBBIX
®EPOMOHOB ITP ®OPMUPOBAHUU 3ABUCUMOCTHU
OT IICUXOAKTUBHBIX BEHHIECTB

Casoukuna /I. H., Hazaposa U. A,
IMemkoBckasn A. I'., Paguonosa T. C.

HHUMH ncuxuueckoro 310poBbs, Tomck, Poccus

KnuHUYeCKMMHU U DKCIIEPUMEHTAIBHBIMU HCCIIEIOBAHUSMH YCTaHOBJIE-
HO, 4TO CYIIECTBYET CBSI3b MEXIY OJNb(AKTOPHBIMH TUCHYHKIUSIMH U TICH-
XH4YeCKUMH paccrpoiictBamMu (Kamath V., 2011; Woller S. A. et al., 2012;
Bravo L. et al., 2012). I'ernepHas He3peaoCTh, Kak (akTop pucka GopMupo-
BaHHUS HAapKOTHYECKOW 3aBHCHUMOCTH, MOXKET OBITh OIIEHEHa C IOMOIIBIO
onbdaxropubix TectoB (Hesuanumona T. U. u ap., 2015).

Leanio paboTHI SIBWJIOCH M3Y4EHHE ATTPAKTHMBHOCTH/aBEPCHUBHOCTH I10-
JIOBBIX (DEPOMOHOB Yy 3aBHCHUMBIX OT ICHXO0AKTHBHBIX BemiecTB ([TAB) murg
W 3MM30ANYecKuX morpedureneii [TIAB.

Jls aHanmM3a aTTpaKTMBHOCTH/aBEPCHBHOCTH MY)KCKOTO (hepoMOHa aH/I-
POCTEHOHA M KEHCKOTro (hepoMOHa 3CTpaTeTpacHANOIa NPUMEHSUIaCh BU3Y-
anpHO-aHaoropas mkana (BAIID). beutn o6cinenoBansl 3aBucuMbie ot [TIAB
JuIa, snu3oauueckue morpedurenu [TAB (rpymnma pucka) u yCIOBHO 370-
pOBBIE JTUIA (KOHTPOJIBHAS TPYIIIA).

OrneHKa aTTpaKTHBHOCTH/aBEPCUBHOCTH MY)KCKOro (epoMoHa aHIpo-
CTCHOHA TMPOBOAMIACK Y Jinll Myxckoro (N=181) u xenckoro (N=77) mona.
YacTora ciyuaeB aBepCHBHOW M HEaBEPCHUBHOM peakIMii Ha >KEHCKHH (e-
POMOH 3CTpaTeTpacHANON M3ydajach TaKkKe B rpymmax MyxuwmH (N=33)
n sxeHmH (N=41). ABepcrBHasI peakuysi Ha aHIPOCTEHOH Y JIUII MY)XCKOT O
nona HaOmoaanack y 66,7 % 3aBucumMbix ot [TAB nun, B rpynmne prucka —
B 33,3 % ciyuaeB, B KoHTponsHOU rpymnne — B 35,1 % cayuaes (p=0,002
IIPU CpaBHEHHMHU 3aBHCUMBIX OT [IAB ¢ snm3omuueckuMu MOTpeOHTENsIMU
ITAB u p=0,0006 nipu cpaBHeHHH UX ¢ KOHTpojieM). YacToTa cirydaeB aBep-
CHBHOM peakIMy Ha MY>XCKOH ()epOMOH aHAPOCTEHOH Y JIHII )KEHCKOT'0 MoJjIa
OblTa TaKkXKe BBICOKOH (62,5 %), HO He ocTHraia ypoBHS 3HAYMMBIX pa3Jiv-
YU 10 CPAaBHEHUIO C APYTMMH 00CIIEIOBAaHHBIMHU IpyIIaMu (Tpymnmna pucka
— 35,3 %, koHTponbHas rpymma — 41,7 %).
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VY Bcex 00CIeIOBaHHBIX JIUI] MYKCKOrO Iojia 3a)UKCHpPOBaHA aTTpak-
TUBHOCTH XKEHCKOTO (DepOMOHA 3CTpaTeTpacHINONA. Y JIUI] )KEHCKOTO IMojia
aBepCUBHAs PEaKIIMsl Ha ACTpaTeTpaeHAnoN oTMedeHa y 27,2 % 3aBUCUMBIX
ot ITAB mur, y 16,7 % smu3onudeckux morpeouteneii [IAB u He oTmeua-
JIach y YCJIIOBHO 3/I0POBBIX JIMI] KOHTpONBHOH rpymms! (p=0,019 npu cpas-
HEHHUH 3aBUCUMBIX OT [TAB muIl ¢ KoHTpoIeM).

[Nony4yeHHBIC JaHHBIC YKAa3bIBAIOT HA TO, YTO JJIS JIAI C 3aBUCHUMOCTBIO
OT TICHUXOAKTUBHBIX BEIIECCTB MYMXCKOI'O M JKEHCKOTO TOJa XapaKTePHBIM
ObUTO OO OOJBINEE YUCIIO CIy4acB aBEPCHBHOCTH (PEPOMOHOB, JIHOO OT-
CYTCTBHE UX aTTPAKTUBHOCTH. [IpH 3TOM y JIHIT MY»XCKOT'O ¥ KEHCKOT'O TT0J1a
HAOITIOAANICs OOJBIINI TPOIICHT CITyYacB aBEPCUBHOMN pEaKI[Ui Ha MYKCKOH
(hepOMOH aHJIPOCTEHOH.

Hccenedosanue 6binoineno npu gurancosoii noodepoicke Poccutickoeo nayunoeo
¢onoa (npoexm No 14-15-00183).

FEATURES OF SEX PHEROMONES PERCEPTION
WHEN FORMING SUBSTANCE DEPENDENCE

Savochkina D. N., Nazarova 1. A, Peshkovskaya A. G., Radionova T. S.

Mental Health Research Institute, Tomsk

Clinical and experimental studies have established that there is an asso-
ciation between olfactory dysfunctions and mental disorders (Kamath V.,
2011; Woller S. A. et al., 2012; Bravo L. et al., 2012). Gender immaturity,
as a risk factor for formation of drug addiction, can be assessed with use of
olfactory tests (Nevidimova T. L. et al., 2015).

The purpose of work was to study attractivity/aversion of sex phero-
mones in substance dependent persons and episodic substance users.

The visual analog scale (VAS) was applied to the analysis of attractivi-
ty/aversion of the male pheromone androstenone and the female pheromone
estratetraendiol. Substance dependent persons, episodic substance users (risk
group) and tentatively healthy persons (control group) were examined.

The assessment of attractivity/aversion of the male pheromone androste-
none was carried out in male (n=181) and female (n=77) persons. Frequency
of cases of aversive and non-aversive response to the female pheromone
estratetraendiol was studied also in groups of men (n=33) and women
(n=41). Aversive response to androstenone in males was observed in 66.7 %
of substance dependent persons, in 33.3 % of cases from risk group, in
35.1 % of cases from control group (p=0.002 when comparing substance
dependent persons with episodic substance users and p=0.0006 in compari-
son with control). Frequency of cases of aversive response to the male phe-
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romone androstenone in female persons was also high (62.5 %), but did not
reach the level of significant differences in comparison with other examined
groups (risk group — 35.3 %, control group — 41.7 %).

In all male probands, the attractivity of the female pheromone estrate-
traendiol was documented. In female persons, aversive response to estrate-
traendiol was noted in 27.2 % of substance dependent persons, in 16.7 % of
episodic substance users and it was not noted in tentatively healthy persons
from control group (p=0.019 when comparing substance dependent persons
with control).

The findings show that for male and female persons with substance de-
pendence either a greater number of cases of the aversion of the phero-
mones, or lack of predominance of their attractivity was typical. At the same
time the aversion of male pheromone androstenone had a greater percent of
cases both among males and females.

Study has been supported by the RSF (project no.14-15-00183).

AKTHUBHOCTDb IUTOXPOM C OKCUJA3BI, DEPMEHTA DHEP-
TFETUYECKOI'O METABOJIN3MA, B TPOMBOLIUTAPHBIX MHU-
TOXOHAPUAX Y BOJIBHbBIX D9HAOI'EHHBIMU IICUXO3AMUA

Casymkuna O. K., Boxma U. C., IIpoxoposa T. A., Tepemxkuna E. Bb.,
BopooObeBa E. A., IlombiTknH A. H., Kanena B. I'., Byp6aesa I'. 111.

OI'BHY HayuHblii HeHTp NCHXUYECKOr0 310poBbs, MockBa, Poccus

Leas padoTsl — ompeseneHne CTENEHN M3MEHEHUs] aKTUBHOCTH dep-
MEHTa 3Heprernieckoro meradonnsma — muroxpom C oxcunassr (L1O) npu
SHJIOT€HHBIX MICHX03aX B CPAaBHEHHH C KOHTPOJILHOM TPYIIION U ITOUCK CBSI-
3ell MeX/1y KIMHHUYECKUM COCTOSIHUEM OOJBHBIX M YPOBHEM aKTHBHOCTH
3TOrO (pepMeHTa.

O0beKT Hccef0BaHUH — TPOMOOIUTEI KPOBU OOJIBHBIX 3HJIOT€HHBIMHU
TICHX03aMH.

MeToab! HccIe10BaHUs — BbIJIENIeHHEe TPOMOOIIMTOB KpoBH Juddepen-
LUaJbHBIM IIEHTPU(YTUPOBAaHHEM; COCTaBIIeHHE 0a3bl MaHHBIX, BKIIOYAO-
el MHAMBUAYaJIbHBIE AaHHbIe 00 akTBHOCTH 1O 1 MaHHbBIe KITMHUYECKHX
o0crneIoBaHmi; CrIeKTPO(OTOMETPHYECKOE OIpeeIeHre (epMEHTaTUBHOM
aktuBHOCTH 11O, TpaaunMOHHBIE KIMHUKO-TICUXOIATOJIOTMYECKUE METOJIBI
c ucnonb3oBanueM «llIkajpl TO3WTHBHBIX M HETaTHBHBIX CHMIITOMOB)
(PANSS).

Beenenne. OmHMM W3 KIIIOUEBBIX 3BEHBEB I1aTOreHe3a IMM30(PEHUH
(ILI3) cumrarorcst HapyIIEHHs SHEPrETUYECKOro MeTaboIM3Ma Mo3ra, MpH-
BOJSIME K XapaKTEpHOMY HApYIICHHIO KOTHUTHBHBIX (DYHKIMHA M, BO3-
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MOXHO, JIe)Kallleé B OCHOBE TaK Ha3bIBAEMOW HETaTUBHOM M Ae(HUIMTAPHOM
CHUMITTOMAaTUKH. Helpoxnmudeckne HMcClieZoBaHUsI MO3Ta HalpaBlieHbl Ha
BBISICHEHUE MAaTOreHe3a NCUXOTHYECKUX PAaCCTPOMCTB, HO Ba)KEH TAKXKe I10-
UCK OMOXMMHMYECKUX W3MEHEHHH B KpPOBH OOJIBHBIX, KOTOpPBIE CIIOCOOCTBO-
BaJu Obl pa3pabOTKe WHIMBHIYaJbHOH aHTHUIICHXOTHYECKOH Tepanuu
U TIporHo3y e€ agdekTuBHOCTH. [ 3TOr0 OBUT pa3spaboTaH METO OIpese-
nenust pepmenraTuBHON akTUBHOCTH 11O (TepMUHANBHON OKCHIA3bl bIXa-
TENILHOM LIEMM MHUTOXOHIPUH) B IKCTpPAaKTaX TPOMOOLMTOB, NMPUTOTOBJICH-
HBIX C JIETEPreHTOM OeTa-10AeIMaIbTO3HIOM.

Panee MbI mokaszamy, 4To y OONBHBIX MM30()pEeHUEH IO CPaBHEHHIO
¢ T000paHHON KOHTPOJIBHOW TPYMIION NMCUXHUYECKH 37J0POBBIX JIMI[ aKTHB-
HOCTh TpoMOortuTapHoil 11O cHikena [Burbaeva et al., 2011]. B macrosmieit
pabote onpenenena aktuBHOCTH 11O B TpoMOOIIUTaX MAIMEHTOB C SHIOTCH-
HbIMU 1icuxo3aMu (O11) U y U1 KOHTPOJIEHOM TPYIITEI C LENBIO BBISCHEHUS
BOIpoca O rereporeHHoctd ypoBHs 1{O B momymsuuu OONBHBIX, a TaKke
TIOMCKA BO3MOXKHBIX KOPPEJISITUBHBIX CBS3EH MEXIy KIIMHUYECKHM COCTOSI-
HHEM OOJIBHBIX U YPOBHEM 3TOro (hepMeHTa.

PesyabraTtsl n odcy:xaenne. ['pynma 6onbabx ¢ 11 (n=128) Brimroyana
85 manmenros ¢ nquarso3oM 1113 mo MKB-10 u 43 namuenTa ¢ quarHosom
mmzoaddextrBHOe paccrpoiictBo (ILIP) mo MKB-10. Ilanuentsr obcneno-
BaJIMCh JABAX/BL: JJO Hayasla U 10 OKOHYaHUH Kypca Teparnuu aHTUIICUXOTH-
KaMu (pUCIIEpHIOH, a3aJIeNITHH, OJaH3aINH, KJIOMHUKCOJI, TaIolepuI0i, ITa-
niepa3uH). KOHTPOJIBHYIO TPYIIYy COCTaBISsUIM 64 MYyX4YHHBI 0€3 IcuxXuye-
CKOH MaTOoJIOTUH, T0100paHHbIe TI0 BO3PACTY.

OO6HapyxeHo, uto B rpyme 6omsHbIX ¢ D11 aktuBHOCTE 1O 110 M mocne
JIeYeHUs JOCTOBEPHO HIDKE, YeM B KOHTpoibHOW rpymme (U-tect MaHHa-
Yurau p<0,00001 u p<0,00001), npu 3TOM TIOCIE JIeueHHsT aKTUBHOCTH 11O
(cpennee 3Hauenue) B rpymmne c¢ DIl moBbicmiiach, HO HE JOCTUIVIA KOH-
TPONBHBIX 3HaYeHui. Ecnu paszgennts rpynmy 6onbHbix ¢ Ol Ha aBe mon-
rpynnsl: I3 u P, To xpurepuit Kpacken-Yomnuca nokassiBaeT 10CTO-
BepHoe pasnuuue aktuBHOCTH 11O Mexny moarpymmamu I3, TP u kxon-
TponbHO# rpynmnoi (H=39,47 p=0,0001). Paznuuus akrusHOCTH 11O Mexny
noarpynnamu 113, [P 1 KOHTPOJIBHOW COXPAHSUIUCH U TOCIE JICYEHUS
(H=35,38, p=0,0001).

Uro kacaercst cBs3M akTHBHOCTH 1O ¢ KIIMHUYECKUM COCTOSIHUEM 0O0JTb-
HBIX JIO JIGYEHHS, TO B rpymnme 00abHBIX ¢ DIl BBISBICHBI IOCTOBEPHEIE OT-
pUIaTeNbHbIe Koppensnuu ¢ cymmamu OamtoB PANSSpsy (R=-0,26,
p=0,003) u PANSStot (R=-0,25, p=0,003). ITpu 3Tom B noarpymnme 1113 BbI-
SIBJICHBI JIOCTOBEpHBIE oTpuiarenbHbie Koppemsinun ¢ PANSSpsy (R=-0,27,
p=0,010) u PANSStot (R=-0,22, p=0,032). B noarpynmne c 1P BrisBnena
JIOCTOBEepHas oTpunatenbsHas koppensuus ¢ PANSSneg (R=-0,47, p=0,001).
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Uro e Kacaercsi MPOrHOCTHYECKOM IIeHHOCTH akThBHOCTH O mis
rpynmsl ¢ JI1, To 0 Heil MOXKHO CyIUTh O C1a0oi, HO JOCTOBEPHOU OTpH-
naTenbHON Koppensinuu akTuBHOCTH 1O, n3MepeHHoi 70 JeueHus:, ¢ CyM-
Mot 6amoB PANSSpsy nocine neuenus (R=-0,19, p=0,032), a B noxrpymnme
[P BBIsSIBIEHA MOCTOBEpHAs OTpHUIATENbHasi Koppeisiuus aktuHoctH 1O,
M3MEPEHHOU JI0 JiedeHus, ¢ cymmoi OamtoB PANSSneg mocne nedeHus
(R=-0,35, p=0,023).

3akmouenne. AktuBHocTh 1{O B TpomOonmTax GombHbIX ¢ OI1 mocro-
BEPHO CHIKEHA IO CPAaBHEHHIO C KOHTPOJILHOM IpyIIoi. YpOBHH aKTUBHO-
ctu 11O B moarpynmax GomeHbIX ¢ auarnosom 113 u IIP pasmuuarorcs
U TI0-Pa3HOMY KOPPETUPYIOT C KIIMHUYECKOW OIIEHKON TSHKECTH COCTOSIHUS,
BbIpakeHHOH B Oayutax mo PANSS. Tak, y 6onbHbIxX 1113, Kak ¥ y nanueHToB
DI, aktuBHOCTh 1{O cBsi3ana ¢ Gaymamu mo PANSSpsy u obmum Oammom
o PANSS, a y 6oneHbix ¢ IIP Habmomaercs cBsi3zb Tonbko ¢ PANSSneg.
Jl1s OKOHUATENBbHBIX BBIBOJIOB O CBsi3W akTHBHOCTH 11O ¢ KiIMHMYECKMMU
OLIEHKaMHU COCTOSIHUSI U 3(p(hEeKTHBHOCTH aHTUIICUXOTHYECKOW Teparuu He-
obxoaumo muddepennuposath rpymiry ¢ 11 u o6cienoBaTh 6onee MHOTO-
YHCJIEHHYIO NOATrpyIITy naruenTos ¢ 11IP.

ACTIVITY OF CYTOCHROME C OXIDASE, AN ENERGY
METABOLISM ENZYME, IN PLATELET MITOCHONDRIA
OF PATIENTS WITH ENDOGENOUS PSYCHOSES

Savushkina O. K., Boksha, I. S., Prokhorova T. A., Tereshkina E. B.,
Vorobyeva E. A., Pomytkin A. N., Kaleda V. G., Burbaeva G. Sh.

Federal State Budgetary Scientific Institution «Mental Health Research Cen-
tre», Moscow

The aim of study — to estimate the extent of change in activity of cy-
tochrome C oxidase (COX), an energy metabolism enzyme, in patients with
endogenous psychoses in comparison with a matched control group and to
search for links between clinical estimations of psychopathology severity in
the patients and their COX activity levels.

The object of the investigations — platelets of patients with endogenous
psychoses.

Methods of the investigations — isolation of blood platelets by differen-
tial centrifugation; spectrophotometric determination of COX activity; gen-
eration of database containing individual data on COX levels and clinical
data; traditional clinical estimations of psychopathology severity using Posi-
tive and Negative Syndrome Scale (PANSS).
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Introduction. Disturbances of the brain energy metabolism are regarded
to contribute importantly in schizophrenia (SCH) pathogenesis, resulting in
distinct cognitive impairments, and, possibly, relating to negative symptoms
and so-called deficit. Neurochemical brain investigations are directed at
elucidation of pathogenesis of psychotic disorders, but we find important the
search for biochemical alterations in blood of patients which would help to
develop individual antipsychotic therapy and to predict its efficiency. So, we
developed a routine method for determination of COX activity (terminal
oxidase of mitochondrial respiratory chain) in platelet extracts treated with
beta-dodecyl maltoside, a soft detergent.

We have found earlier that patients with SCH have lower levels of their
platelet COX activity in comparison with matched control group of mentally
healthy people [Burbaeva et al., 2011]. In the present work the platelet COX
activity is measured in patients with endogenous psychoses (EP) and in
matched control group with the aim to evaluate diversity of COX levels in
the population of patients, and to search for possible correlative links be-
tween clinical estimations of psychopathology severity and COX levels.

Results and discussion. The group of patients with EP (n=128) included
patients with diagnoses «SCH» and schizoaffective disorder «<SAD», in ac-
cordance with ICD-10, 85 and 43 cases, respectively. All the patients were
examined twice: before and after the antipsychotic treatment course (risperi-
done, azaleptin, olanzapine, clopixol, haloperidol, or etaperazine). The con-
trol group consisted of 64 men without mental pathology, matched by age.

Generally, COX activity in the group of patients with EP before and af-
ter the treatment course was found significantly lower than in the control
group (Mann-Whitney U-test p<0.00001, and p<0.00001, respectively), the
mean of COX activity was found increased after the treatment course there-
with, although has not achieved the control levels. When the total EP group
was divided in two subgroups of patients with SCH and SAD, Kruskal-
Wallis test indicated significant difference between SCH, SAD, and control
group (H=39.47, p=0.0001). The difference in COX activity between SCH,
SAD, and controls was significant after the treatment as well (H=35.38,
p=0.0001).

As for links between COX activity and clinical estimations of psychopa-
thology severity, there were found significant negative correlations with
PANSSpsy (R=-0.26, p=0.003) and PANSStot scores (R=-0.25, p=0.003) in
total group with EP; the subgroup with SCH demonstrated significant nega-
tive correlations with PANSSpsy (R=-0.27, p=0.010) and PANSStot scores
(R=-0.22, p=0.032), and SAD subgroup demonstrated negative correlation
with PANSSneg scores (R=-0.47, p=0.001).
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One can judge for possible prognostic value of COX activity in total EP
group by weak but significant negative correlation between baseline COX
activity (measured before the treatment) and PANSSpsy scores after the
treatment (R=-0.19, p=0.032); besides, a significant negative correlation
between baseline COX activity and PANSSneg scores after the treatment
(R=-0.35, p=0.023) was found in SAD group.

Conclusion. COX activity in platelets of patients with EP is significantly
decreased in comparison with the control group. COX levels in subgroups
with SCH and SAD diagnoses are different and differently correlate with
clinical estimations of psychopathology severity (expressed in PANSS
scores): the links of COX activity with PANSSpsy and PANSStot scores are
found in SCH subgroup and EP total group, whereas links of COX activity
with PANSSneg scores are found in SAD subgroup. For further conclusions
about links between COX activity and antipsychotic treatment efficacy one
can suggest that patients with EP should be differentiated and more numer-
ous SAD subgroup should be studied.

IOUCK BUOMAPKEPOB Y BOJIbHBIX
BUITOJISIPHBIM A®®EKTUBHBIM PACCTPOMCTBOM

Cepernn A. A., Cmupnosa JI. II., Imutpuesa E. M.,
Jlornnosa JI. B., UBanoBa C. A., CumyTtkun I'. T'.

HHH ncuxuyeckoro 310poBbs, Tomck, Poccus

Bunonsproe apdexruBHoe paccrpoiictBo (BAP) — 3T0 XpoHnueckoe pe-
KyppeHTHOEe TCHXHYecKoe 3a0ojeBaHKe, NPOSBISIONIEECS YepeaoBaHuEM
y OOJIEHOTO 3NM30/I0B MaHWH, JENPECCHH WM CMENIaHHBIX SIH30710B.
B xinHnveckoii npaktuke BAP Hepenko MMeeT CXOIHYI0 KIMHHUYECKYIO
KapTUHY C APYTMMH paccTpoiicTBaMH M j1abopaTopHble Kputepuu audde-
PEHIMAJIBHONW JMAarHOCTHKH 3TOro 3aboyieBaHusl OTCYTCTBYIOT. ClienoBa-
TENIbHO, aKTyaJIeH MOUCK NapakIMHUYECKUX KPUTEPUEB TUATHOCTUKH OHIIO-
JApHOTO ah(HEKTUBHOTO PACCTPOUCTBA.

B nameii pabore ObUT NMPOBEAEH CPaBHUTEIBHBIN IPOTEOMHBIA aHAIIN3
CBIBOPOTKH KPOBH TICHXWYECKH M COMAaTHYECKH 37J0POBBIX JIHII (5 YeroBeK)
u 60ompHBIX BAP (8 uenosek). Kinnarueckast BepuQuKaIus TMar{o30B8 OCyIiie-
CTBJSUIACH BpavyaMH-TICUXHATpaMH OTeNeHus ad(EeKTUBHBIX paccTpOHCTB
xnuHukd HUU nenxuueckoro 310poBest B cootBercTBuu ¢ MKB-10.

Uccnenyemas ceiBopoTKa mpu nomonm ad$uHHONH Xpomarorpaduu
ouMIianack OT 6 MaKOpHBIX OenkoB: anpOymwuH, IgA, IgG, anTHTpUIICHH,
ranTorinoouH U TpaHcdeppuH. 3ateM O€JKH pa3JessuTiCh METOIOM OIHO-
MepHoro 3iekrpodopesa B 12 Y%-nonmmakpunamumaoM reme mo Laemmli,
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reiu okpammBaiy kpacureneM Coomassie Brilliant Blue G250. ITocie mpo-
BEICHHUS TPUIICHHOIM3a M OSKCTPAKIMU NENTHIOB M3 Teiis OelKH ObLIH
naeHTndUIMpoBansl npu nomonm BDXKX/macc-cekrpomerpun mpH Io-
Mom xpomarorpaduueckori koiaoHku Zorbax 300SB-C18 ¢ ucnonb3oBa-
nueMm xpomatorpada 1200 Series Agilent Technologies, Takxe npuMeHsIH
Macc-criekrpometp Thermo Scientific LTQ Velos u mporpaMMHEIA makeT
MassHunter. MneHTndukarmo 0eIK0B MPOBOIMIN ITyTEM MOUCKA COBIAJIE-
HUSI 3HAYEHUH SKCIIEPUMEHTAIIBHBIX Macc ¢ MaccaMu OENKOB, aHHOTUITUPO-
BaHHBIX B COOTBETCTBYIOUIMX 0a3zax JaHHBIX C HCIIONB30BAaHHEM DPECYPCOB
Matrix Science. J[Js OIEHKHM TOCTOBEPHOCTH Pa3JIUYUI UCIIONH30BAIN He-
napaMeTpuUecKmii TOUHbIH KpuTepuit duiepa ¢ monpaskoii Merca.

[Tocne comocraBieHuss MHAMBHUAYAJIbHBIX IPOTEOMOB 00PAa3IoOB, MONY-
YeHHBIX OT 13 yYeroBeK, BBIBIICHBI 3 OelKa, He BCTPEYAIOMINXCS HIIH TTOYTH
HE BCTPEYAONIUXCS Y 3OPOBBIX JIHUIL; OeloK 12, copepkaluii aHKHPHHO-
Belc TOBTOPB; AT®-cBs3pBatonme Oelku, mmoacemencTBo A; z-1-
cyobemuanIa rayramataoro NMDA-pernenitopa.

BeusiBiien Oenok 12, cojepkamuii aHKUPUHOBBIC ITOBTOPHI — OEJIOK
¢ MoneKyisipHoi Maccoit 235 k/la. Yactora oOHapyXeHUs y 370pPOBBIX JIUI]
—0,000; y 60npHBIX — 0,375, Score — 18. JloMeHEI, coliepKaliue aHKUPHHO-
BbI€ TIOBTOPHI, OIMOCPENYIOT pa3HOOOpa3Hble OeNOK-OeKOBbIE B3anMOIEH-
cTBHs. MyTanuy reHOB, KOAMPYIOIIMX aHKUPUHOMOAOOHBIE OEJIKH, MOTYT
BBI3BIBATh JIE(EKTHl B DKCIPECCHU TE€HOB, YTO MPHUBOAUT K PA3IUYHBIM 3a-
6oneBanusiM. Tak, HanpuMep, TeH aHKUprHa G, BBHIITONHSIONIET0 MHOXKECT-
BO pa3HooOpasubix GyHkimii B [[THC, accoruupoBan ¢ BAP, xoTst marore-
HETUYECKHI MEXaHH3M 3TOW CBs3U BcE emé ocraéresi Hem3BeCTHBIM. OOHa-
pyXeHHe B CBIBOPOTKe O0iBbHBIX BAP sTOro Genka, BO3MOXHO, yKa3bIBaeT
Ha aKTUBAIIMIO KJIIETOYHOT0 MeTaboIM3Ma B IaToreHese 3a00ieBaHusl.

O0OHapyxeH OelnoKk ¢ MONeKylsipHoii Mmaccod 179 xJla — ATO-
CBA3BIBAIOIIMN KacCEeTHBIH TpaHcmopTép, moaceMelictBa A. Ero uacrtora
oOHapyxeHHs1 y 310poBbIxX Jn1] cocrasisier 0,200; y 6onmpHbIX — 1,000, moc-
TaTOYHO BBICOKOE Score — 83, BepOoATHOCTh JOCTOBEPHBIX Pa3IHUUil MEXIY
rpynmamu p=0,007. B ctpykType 3TOro 0eika BBIAEISIOT TpaHCMeMOpaH-
HBIH JIOMEH M HYKJIEOTH/-CBSI3bIBAIOIINE JOMEHBI. TpaHcMeMOpaHHBIE 10-
MEHbI 00pa3yloT JIMTaH-CBI3BIBAIONIYI0 001acTh (KaTaluTHYECKUH LEeHTD),
a J1Ba HYKJIEOTH/I-CBS3BIBAIONINX JOMEHA, JIOKAJIU3YIOIUECs B IUTOIUIA3Me,
cBsizpiBatoT AT®, sHeprust ruaponu3a KOTOPOro HeoOXoAMMa Ul TPaHC-
TopTra BeIIecTB. DTU OEJKH y4acTBYIOT B TPaHCIIOPTHPOBKE JIMITONPOTEH-
JIOB, BATAMHHOB U JIPYI'MX MOJIEKYJ Yepe3 IUIa3MaTH4YeCKylO0 M BHYTpPHUKIIE-
TOYHbIE MeMOpaHbl. M3 3TOro MOXXHO NPEIONIOKHUTh, YTO YBEIHMYEHHE
B CHIBOPOTKE KpOBU OONBHBIX BAP 3THX 0e€iKoB compoBoXgaeTcs BbIpa-
KEHHBIMH MeTa00IMYECKUMH U3MEHEHHUSIMH B OpraHn3Me OOJBbHBIX.
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Emé onun 6emok ¢ MonekymspHoi maccor 105 x/la — z-1-cyobeaunuiia
rimyramatHoro NMDA-penientopa, BEISBISIEMBIH ¢ 4acTOTOH OOHapyKeHUs
y 3moposbix Jui 0,000; y 6onpHEIX — 0,250, Score — 17. C rumodyHKIueH
[IIyTaMaTePrUIecKoi CTUMYIIALUN HEMPOHOB CBA3BIBAIOT, HAIPUMEp, MAaTO-
reHe3 mu3oppeHnu, 6onesnu AnblreiiMepa, 0COOEHHO MX TO3HHUE DTAIlbL.
W3BectHO, uTo B MaHMakaibHylO (hazy BAP HaOnromaercst MOBBIIIEHHBIH
YpOBEHb ITyTamara B JIEBOW JopcoyiaTepaibHON NpedpoHTaIbHON Kope Ha
(oHe cHIDKEeHUS IIOTHOCTH riryramatHeix NMDA-penentopoB. BosmosxkHo,
BCJIEJICTBHE BBIPAXXCHHON HKCAUTOTOKCUYHOCTU MPOHCXOAUT MOBPEXKIAECHUE
CHHAIICOB, YTO IPUBOJAUT K TOSBJIEHHIO B CHIBOPOTKE KPOBH CYOBETMHUIL
NMDA-penenropa. [TosBnenuro cy0ObeJMHUI] pEIENTOPOB B KPOBU CIIOCOO-
cTByeT nospexeHue ['9b.

Takum 00pa3zoM, B CHIBOPOTKE KPOBHU OOJIBHBIX OMIONISPHBIM ah(heKTHB-
HBIM PacCTPOMCTBOM OOHapyXeHbl 3 Oenka, He BCTPEYAIOUIUXCS Y 3JI0pO-
BBIX JIUIL: Oeok 12, comeprkamuii aHKUpHHOBEIE OBTOPHI (235 k/a), ATD-
CBsI3BIBatONMA Oemnok, monacemericteo A (179 x/la), z-1-cyobeaununa riy-
tamatHoro NMDA-penteniropa (105 x/la). Ilpu yBenmueHUM KOIWYECTBA
o0cIeryeMbIX JIML MOXKHO TPEANOJI0KHTh HCIONb30BaHNE 0OHAPYKEHHBIX

0eNKOB B KayecTBe OMONOrnuecknx MapképoB BAP.
Paboma noodepacana cpanmom PHD Ne 14-15-00480 «Ilouck knrouesblx duomapkepos
Nnamozene3a CoYyuaIbHO 3HAYUMBIX IHOOLEHHBIX ncuxuyeckux paccmpoicmey» 2014—2016 2e.

THE PROBLEM OF THE SEARCH FOR
BIOMARKERS IN BIPOLAR DISORDER

Seregin A. A., Smirnova L. P, Dmitrieva E. M.,
Loginova L. V., Ivanova S. A., Simutkin G. G.

Mental Health Research Institute, Tomsk

Bipolar affective disorder — a chronic, recurrent mental illness that mani-
fests itself in a patient by alternating episodes of mania, depression or mixed
episodes. In clinical practice, bipolar disorder often have similar clinical
picture with other disorders. In addition, laboratory criteria for the differen-
tial diagnosis of bipolar disorder are not available. Consequently, search for
criteria to laboratory diagnosing bipolar affective disorder is of relevance.

In our work, we have done a comparative proteomic analysis of blood
serum of healthy individuals (5 persons) and bipolar disorder patients
(8 persons). The clinical diagnosis was carried out by psychiatrists in accor-
dance with the ICD-10 at the Department of Affective Disorders in the clin-
ic of Mental Health Research Institute. By using of affinity chromatography
blood serum was purified from six major proteins, and then separated by
electrophoresis through according with the method of Laemmli, then trypsi-
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nolysis and peptide extraction from the gel were carried out, and then pro-
teins were identified by HPLC/MS mass spectrometry instrument LTQ Ve-
los Thermo Scientific. The results were evaluated by means of nonparame-
tric Fisher's exact test with Yates correction.

During the study, we identified proteins, which do not occur in healthy
people: ankyrin repeat domain-containing protein 12; ATP-binding cassette
subfamily A; Glutamate [NMDA]-receptor subunit zeta-1.

Ankyrin repeat domain-containing protein 12 was identified - a protein
with a molecular weight of 235 kDa. Detection rate in healthy individuals —
0.000; in patients with bipolar disorder — 0.375, Score — 18. Domains contain-
ing ankyrin repeats mediate a variety of protein-protein interactions. Muta-
tions in genes encoding ankyrin like proteins may cause defects in gene ex-
pression that lead to various diseases, for example, a gene ankyrin G, perform-
ing many different functions in the CNS associated with bipolar disorder, al-
though this connection with pathogenic mechanism remains unknown. Detec-
tion in serum of patients with bipolar disorder of this protein may indicate the
activation of cellular metabolism in the pathogenesis of the disease.

We discovered a protein with a molecular weight of 179 kDa — ATP-
binding cassette subfamily A. Its frequency detection in healthy individuals
— 0.200; in patients with bipolar disorder — 1.000 high enough Score — 83,
the probability of significant differences between the groups of p=0.007. In
the structure of this protein transmembrane domain and nucleotide-binding
domain is isolated. Transmembrane domains form the ligand-binding region
(catalytic site) and two nucleotide-binding domains localized in the cytop-
lasm bind ATP hydrolysis energy, which is necessary for the transport of
substances. These proteins are involved in the transport of lipoproteins, vi-
tamins, and other molecules across the plasma and intracellular membrane.
This suggests that an increase in the serum of patients with bipolar disorder
of these proteins is accompanied by expressed metabolic changes in the
body of patients.

Another protein with a molecular weight of 105 kDa — Glutamate
[NMDA] — receptor subunit zeta-1, with a frequency of detection in healthy
persons — 0.000; in patients with bipolar disorder — 0.250, Score — 17. With
insufficient regulation of glutamatergic neurons, for example, the pathoge-
nesis of schizophrenia, Alzheimer's disease, especially their later stages is
associated. It is known that in the manic phase of bipolar disorder an ele-
vated level of glutamate in the left dorsolateral prefrontal cortex against de-
crease density of NMDA-glutamate receptor is observed. Perhaps due to the
expressed excitotoxicity synapses are damaged, which leads to the appear-
ance in serum of NMDA receptor subunits. The appearance of receptor sub-
units in the blood is contributed by damage of the blood-brain barrier.
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Thus, in the serum of patients with bipolar affective disorder three pro-
teins were found which are not found in healthy subjects: ankyrin repeat
domain-containing protein 12 (235 kDa), ATP-binding cassette subfamily A
(179 kDa), Glutamate [NMDA ]-receptor subunit zeta-1 (105 kDa). By in-
creasing the amount of probands, it is possible to assume the use of the de-
tected proteins as biological markers of bipolar disorder.

The work is supported by grant RNF no. 14-15-00480 «Search for key biomarkers of
pathogenesis of socially significant endogenous mental disordersy 2014—2016.

HEMPOUMMYHHBIE HAPYIIIEHUA Y BOJIbHBIX SITUJIEIICH-
EN Y ACCOIIMMPOBAHHBIMU A®D®EKTUBHBIMHA
PACCTPOMCTBAMMU JIEIPECCUBHOI'O CIIEKTPA

CuBakoBa H. A., Jlunatosa JI. B., Komoounckmuii A. I1.

®I'BY «Cankr-IleTepOyprekuii HAy4HO-HCCIEI0BATEIbCKUN ICUXOHEBPOJIO-
rudeckuii uHCTUTYT uM. B. M. BextepeBa» M3 P®, Caukt-IlerepOypr, Poccus

BBenenne. B mocnenHue AecATHICTHS MOJIYYSHbl MHOTOUYHCICHHbBIC
9KCTICPUMEHTAJIbHBIC W KIMHUYECKUE NAHHbIE, CIEIaBIIMe MPaBOMOYHBIM
BOIPOC O PACCMOTPEHMH BOCHAJMTENBHOM Teopuu smmentorenesa (De
Simoni M. G. et al., 2000; Lehtimdki K. A. et al., 2004). Cuuraercs, 4To
XPOHHM3aIMK BOCHAJIHUTEIBHOTO Ipollecca NPU SIWIENICUH CHOCOOCTBYET
AKTHBAIIMSI MUKPOTJIMH U aCTPOTJIMO3, COMPOBOXKIAIONINECS TOBPEKACHUEM
HelipoHoB (Vezzani A. et al., 2002). OCHOBHBIM IIOCTYJIaTOM TaKOro poja
paboT SBISETCS TONIOKEHUE O TOM, UTO B ocHOBE BocmajieHus B [[HC nexur
noBpexxaeHue I'DB, 4To BBI3bIBACT LIENBIIl KACKa] IMMYHO3aBUCHMBIX peaK-
Ui, MPUBOASAIINX KaK K WHAYKIWH SIHICITHYECKOrO CHHAPOMA, TaK M K
ero mporpeccupoBanuto (Oby E., Janigro D., 2006; Van Vliet E. A. et al.,
2007; Juhasz G. et al., 2007; Marchi N. et al., 2009).

CymecTByeT Hay4yHOE HaIlpaBJeHHE, OTJEIBHO CIIEeHaIN3UPYIOIIeecs
Ha W3YYCHUH HEHPOBOCHANCHHUS MPHU MCUXUUYECKUX paccTpoiicTBax. M3Ha-
YaJbHO IMTOKMHOBAS WITH «BOCHAIHUTEIbHAS) TEOPHs ACMPECCHU ObLia
OCHOBaHA Ha BBIBOJIAX O MOBBIIICHHH YPOBHS MPOBOCIANUTENBHBIX [IUTOKH-
HOB, TIPOJYIIMPYEMBIX MOHOIMTAapHBIMU Makpogaramu (IL-1B, IL-6, TNF-
o) (Maes M. et al., 1993). B nanbHeiiiem oOHapy»XeHO, YTO IUTOKUHBI yda-
CTBYIOT B Pa3JIMYHBIX MAaTOOU3HOIOTHUECKUX MPOIECCaX, KOTOPhIE Xapak-
tepusyroT aenpeccuto (Raison C. L., Capuron L., Miller A. H., 2006). IIpo-
BOCIAUTENbHBIC IMTOKUHBI BIUSIOT HA HEHPOMEIUATOPHBIN OOMEH U CHU-
KaroT KOHIEHTpanmu Tpuntodana u ceporoHuHa (Turanos A. C., 1999;
Song C. X. et al., 2011; Leonard B., Maes M., 2012). YcraHoBlieHO, 4TO
OpU XPOHHUYECKOM BOCTIAICHUM CHWXKAETCS HWHTEHCUBHOCTH OMOCHHTE3a
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KaTeXOJIaMHHOB, YTO MPUBOAMUT K U3MEHEHUIO HEHPOTPaHCMHCCHU Y OOIb-
HBIX ¢ genpeccueir (Maes M. et al., 2011). Pe3ynpraramu mmpoBeneHHBIX
Pa3IMYHBIMHM aBTOPaMHM HCCIIEIOBAHUNA CTAJIM TaK K€ J0Ka3aTelIbCTBa TOTO,
YT0 3a00JIeBaHMsl TOJOBHOI'O MO3Ta OpraHWYecKoro xapakrepa (0oje3Hb
AunbrreiiMepa, ['entunarrona, [lapkuacona) n OONbIIOE KOIWYECTBO APYTUX
COMaTHYECKHX 3a00JeBaHUN CEpAEYHO-COCYANCTOM, ABIXaTENbHOM, IMHIIe-
BapHUTEIbHOW, SHIOKPUHHOHW, MMMYHHOW CHCTEMBI KOMOPOWIHBI Aenpec-
CHBHBIM COCTOSIHHSIM M, OoJiee TOro, MMEIOT o0Iue nepudepudecKkre |
LEHTpaJIbHbIE MeXaHU3MbI HelipoBocnaneHus (Mazo I'. O., [lyoununa E. E.,
Kpeokanosckuii A. C., 2014; Maes M. et al., 2011).

Leas ncciienoBaHus — U3YYUTHb MapKepbl HEWPOBOCHAJICHUSI U HEHpO-
JereHepad npu ap@eKTUBHBIX PacCTPOMCTBaX AENPECCUBHOTO CIIEKTpa
y OOJIBHBIX AMMIIETICHEH.

Matepuanbt u Metoabl. Y 80 OONBHBIX ¢ (hapMaKOPE3UCTEHTHOMN SITH-
nericuedt uccnenoBanu nurokuHsl (IL-18, IL-8, RalL-1) u neiiporpoduye-
ckuii pakrop (BDNF) B mmasme kpoBu.

Pe3ynbraThl. Beina olieHeHa B3aMMOCBSI3b YPOBHSI IMMYHHBIX IapamMer-
POB C BBIP@KEHHOCTBIO HETICHMXOTHYECKHX IICUXMYECKHX pPacCTpOHCTB
y OONBHBIX Snmencuell. B pesynbTaTe NMpOBENEHHOTO HMCCIEeOBaHUs ObLIO
YCTaHOBJIEHO, YTO MeJMaHa MPOBOCTIAINTENBHBIX IUTOKMHOB IL-1B u IL-8
y OOJIBHBIX SMIIENICHEN C BEIPaXKEHHBIMU JIETTPECCUBHBIMU M3MEHEHUSIMU (IO
camoorpocHuKy beka) mpeBbimana TokasaTenu OONMBHBIX AMIHJICTICHEH
C YMEPEHHO! M JIETKOM CTENEHBIO JENPECCHBHBIX INEpPeXHMBaHUI. MenuaHbl
koHueHnTpanuu IL-1P u IL-8 B niasme kpoBu B rpymre OOJIbHBIX dIMIIEIICHER
C BBIPAXEHHBIMH JETIPECCUBHBIMU paccTpoiicTBaMu cocTaBuin 3144931
1 2604+99,4 nir/mi1, ¢ yMEpeHHO# JIeNPeCcCUBHOM CUMITOMATHKON — 271445,2
n 167£51,0 nr/min, ¢ JerKod CTENEHBIO JIETPECCUBHBIX IEPEKUBAHUA —
213£61,0 u 93+£21,3 nr/mi. Ilpu aTOM cpenHee 3HaYeHHE KOHIIEHTPALIH pe-
uentopHoro antaronucra IL-1f (RalL-1) y OonpHBIX smmnencueit
C BBIPAKEHHOM CTENEHbBIO JIEeTpeccuy ObIIO CyIlecTBeHHO Hike (29,86+6,3
IT/MIT) B TUIa3Me KPOBU TAIIMEHTOB 10 CPAaBHEHHIO C TPYIIOH MalMeHTOB
¢ ymepenHo (48+13,4 nir/mu) u jerkoit (337+84,7 nr/mit) cTeneHbo enpec-
CHBHBIX PAacCTPOWCTB. Y OOJNBHBIX SIUJIETICHEH C JIETKOM CTENeHbIo Jenpec-
CHBHBIX HapymieHuii ypoeHb BDNF Obun paBenl248+249 nr/mn, mpu ne-
npeccuu cpemHeit u Tskenoi crereHd — 910+£103 /Mt u 745+82 nr/mut.

Takum oOpazoM, MpOBEAEHHOE HCCIIeI0BAHUE MTOKA3aJI0, YTO y OONBHBIX
SMMIIETICHEH C HENCHXOTHYECKUMH IICHUXWYECKUMH DPacCTPOMCTBAMHM Jie-
TIPECCUBHOT'O CHEKTpa MMeeTcsl HapylleHHe Mpoduiisi IMTOKUHOB M HEWpo-
Tpodudeckoro pakTopa Mo3ra — MapKepoB HEWPOBOCTIAIIEHUS ¥ HEHpoere-
Hepalyy; YCTaHOBJIEHa 3aBUCHMOCTh JTHX HAapYLIEHWH OT BBIPAKEHHOCTH
KJIMHUYECKHX TIPOSIBIICHUH 3a001€BaHMSI.

117



Cb. me3ucos Poccuilckoil KoHgpepeHuuL ¢ MeKYYHAPOOHDIM YHACTIUEM U UKOAbI-CEMUHAPA MOAOOBIX YHEHBIX,

OKCHUIOPEAYKTA3ZHAA AKTUBHOCTD IGG Y BOJIBHBIX
IU30PPEHUEN U PACCESIHHBIM CKJIEPO30M

CMmupnosa JI. H.', Cunsinckmii JI. E.z, Epmakos E. A.',
Mennopa H. A%, Cemke A. B.', HBanosa C. A.

'HUM neuxuueckoro 3n0poBbs, Tomck, Poccus
TBOY BIIO Cunoupcknii 'MY, Tomck, Poccust

HccnenoBanus MOCICIHUX JCCATUICTUA MPUBEIH K OTKPBITHIO HOBOW
(hYHKIIMU IMMYHOTJIOOYJIMHOB — HX CIIOCOOHOCTU KaTaJIM3UPOBATH OOJIBINOE
YHCJIO Pa3IMYHBIX OMOXMMHUYCCKUX peakimil. Takue KaTaTuTHYCCKH aKTHB-
Hble aHTUTeNa ObLTM Ha3BaHBI a03uMamu. OOHApYKEHbI a03UMBI C MIPOTEO-
mutnaeckod, JTHK- u PHK-ruaponusyromeit U ApyrumMu akTUBHOCTSIMH.
AnTHOKCHAa3HbIe (epMeHTHl (KJIacC OKCHJIOPEAYKTa3) HpeNoTBPAIIaloT
ToKkcuueckue d(deKThl aKTUBHBIX (OopM KHCIIopoaa. B maToreHese pacce-
SIHHOTO CKJIEp03a M MN30()PEHUH UMEET MECTO CBOOOIHOPAINKAIBHBIA Me-
XaHU3M TOBPEXKICHHUS. DTO O0YCIIOBIMBAET aKTYaJbHOCThH OIPEIEICHUS
OKcuaopenyKTasHol akTuBHOCTH I1gG npu maHHBIX naronorusx. Okcunope-
JTyKTa3HbIe aKTHBHOCTH UMMYHOTJIOOYJIMHOB paHee He ONpeesIiCh.

Marepuansl U MeToAbl. B uccnenosanue Bonuu 20 manueHTos ¢ g0c-
TOBEPHBIM JMAarHO30M PACCESIHHBIN CKJIEpO3, PEMUTTUpYIOLIEE TEUYeHHE
(McDonald, 2010) u 20 maruenToB ¢ auarHozom mmusodpenus (MKbB-10).
Bospacr nammenTos ¢ PC cocrasun 31 [21—37] rox, Bo3pact aebroTa 3a60-
neBanus — 23 [19; 31] roxa, 6amr mo mkane EDSS — 2,5 [2,0; 3,5]. Bo3pacr
ManyenToB ¢ mm3odpenuei cocrasun 31,5 roma [22—55], mmTenbHOCTD
3a0oneBanus B cpeaneM 9,9 roma [3; 8]. Bemenenue IgG mpousBommiu
¢ momomipio adpuHHON Xpomarorpaduu Ha KoJloHKax Protein-G-Sepharose.
I'omorenHoOCTh TpeNapaToB J0Ka3blBajach ¢ IIOMOIIBIO AIEKTpodopesa 1o
Jlemmn. Ompenenenue kartanmazHoit (KAT), cymepokcumaucmyTa3zHoi
(COM), rmyrarnonnepokcunasHoit (I1) aktuBHocTH IgG mpoBoxmmu crek-
Tpodoromerprdeck. CTaTUCTUYECKYIO 00paOOTKY MPOU3BOAMIH B MAKETE
TIPUKIIAJHBIX porpamMm Statistica 8.0 ¢ Mcnonp30BaHMEM HeNmapameTpuye-
ckoro kputepuss ManHa-YutHu. Kputnueckuil ypoBeHb 3HAUMMOCTH NpHU
MIPOBEPKE CTATUCTUYCCKUX TUMoTe3 npuHuMacs paBHbeM 0,05 (p — noctur-
HYTBIA YPOBEHb 3HAYUMOCTH).

Bnepsrie mokazano, yro IgG 370poBBIX NI, OOJBHBIX PaCCESTHHBIM
CKJIepo3oM U Imu3ohpeHnel, o0nagaroT OKCHAOPENYKTa3HBIMH aKTHBHO-
cramu. Ha ocHoBe aHanmm3a cponcTsa kK adhuHHOMY CyOCTpaTy, FTOMOr€HHO-
cTH BBIENCHHBIX [gG U UX renmb-QuibTpanyu B ycliopusx pH-mroka moka-
3aHO, YTO HCCIIEAyeMble aKTHBHOCTH SIBJISIOTCSI COOCTBEHHBIM CBOWCTBOM
aHTuTeN. V3ydeHa riayTaTHOHIIEPOKCHIa3Hask aKTUBHOCTD aHTHUTEN I10 OKHUC-
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nernto NADP-H npu mnae BomHbl A=340 HM. Briasieno, uro IgG Oomb-
HBIX PACCESHHBIM CKJIEPO30M O0JIaIal0T MaKCHMAaJIbHOH TIIYTaTHOHIICPOK-
CUJIa3HOW AKTUBHOCTHIO, B 4 pa3a MPEBOCXOJAIIECH TaKyl0 aKTHBHOCTH
Y 3I0pOBBIX JiHIl. BonbHBIE TM30(GPEHUEH JIETEKTUPOBAIH JBYXKPATHOE
MTOBEIINICHUE aKTUBHOCTH OT YPOBHS 30pOBEIX. OOHApyXeHa CIIOCOOHOCTH
IgG karanu3upoBaTh AUCMYTAIIMIO CYNIEPOKCUAHOTO pajuKaia A0 THApOIie-
pPOKCHIIa BOAOPONA ¥ BOABL. Y OONBHBIX PacCEesHHBIM CKIIEPO30M 3Ta Kara-
JINTHYECKast akTUBHOCTH OblTa B 4,5 pa3a, a y O0NbHBIX mm30dpeHuci B 2,5
pasa BBIIIE, YeM Y 370POBBIX JUIl. MHrHOUTOp (hepMeHTa CYIepOKCUIINC-
mytasbl 50 MM tpusTHieHTeTpaMuH B 100 % ciiygyacB MHTHOMPOBAI 3TY
akTUBHOCTH Y IgG 1 OONMBHBIX U 30POBBIX JHIl. 10 MM TPHUITHIICHTETpaMU-
Ha gaBayy 12 % MHTrHOMIIMY DTOW KATAIIMTHYECKON aKTUBHOCTH.

BrisBreHHas KaTana3Has aKTHBHOCTH IgG y OONMBHBIX MIHU30(peHueH
B 7 pa3, a y OOJBHBIX PACCESTHHBIM CKJIEPO30M B 3,5 pa3a MPEeBOCXOIUT 3TY
aKTUBHOCTH B TPYIIIE 3I0POBBIX. THTHOUTOp (hepMeHTa KaTana3sl 2-aMUHO-
1,2,4-Tpra30m Takyke MHITHOMPOBAJ KaTajaa3Hylo akTUBHOCTH 1gG. M3BecTHO
O CHIKCHUHW aKTUBHOCTH aHTOKCHJIAHTHBIX (DEPMEHTOB Y 3TUX TPYIII OOJh-
HBIX. [IpearmoaoKUTeIbHO, BRICOKAs aKTUBHOCTh a03UMOB HOCUT KOMITCHCA-
TOPHBIN XapakTep.

Paboma evinonnena npu noodoepowcke epanma PH® Ne 14-15-00480 «llouck

OUOMAPKEPO8  COYUANLHO 3HAUUMBIX IHOO2EHHBIX NCUXUYECKUX PpacCmpOTCme)
2014—201¢.

IGG WITH OXIDOREDUCTASE ACTIVITY OF PATIENTS
WITH SCHIZOPHRENIA AND MULTIPLE SCLEROSIS

Smirnova L. P.!, Sinianskii L. E.”, Ermakov E. A.!,
Mednova 1. A.z, Semke A. V.', Ivanova S. A.!

! Mental Health Research Institute, Tomsk
2 Siberian State Medical University, Tomsk

Research over the past decades has led to the discovery of new function of
immunoglobulins — their ability to catalyze a large number of different bio-
chemical reactions. These catalytically active antibodies were named ab-
zymes. The abzymes with proteolytic, DNA and RNA hydrolysis and other
activities were found. Antioxidant enzymes (class of oxidoreductases) pre-
vent the toxic effects of reactive oxygen species (ROS). The free radical
mechanism of injury is relevant to the pathogenesis of multiple sclerosis
(MS) and schizophrenia. This stipulates the relevance of identifying the oxi-
doreductase activity of IgG in these pathologies. Oxidoreductase activities
of immunoglobulins were not identified earlier.
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Materials and methods. The study included 20 patients with reliable
diagnosis of MS relapsing-remitting subtype (McDonald, 2010), 20 patients
with a diagnosis of schizophrenia (ICD-10: Paranoid Schizophrenia), and 22
healthy persons. Age of patients with RRMS was 31 [21—37] years, the age
of the illness onset was 23 [19—31] years, score on the EDSS scale was 2.5
[2.0—3.5]. The age of patients with schizophrenia was 31.5 [22—55] years;
the average disease duration was 9.9 [2—8] years. The isolation of IgG was
carried out with use of affinity chromatography on columns Protein-G-
Sepharose. The homogeneity of the substances was proved by 1D-SDS
PADGE. Identification of catalase (CAT), superoxidedismutase (SOD), pe-
roxidase (PER) activity of IgG was performed by spectrophotometry. Statis-
tical processing was done in the program «Statistica 8.0» with the use of
non-parametrical Mann-Whitney criterion. Critical level of significance in
verification of statistical hypothesis was assumed to be 0.05 (p is an
achieved level of significance).

IgG in MS and schizophrenia is shown the first time to have a CAT,
SOD, PER activity. On the analysis of the affinity of sorbent, the homogene-
ity of the selected IgG and gel filtration under conditions of pH shock the
studied activities are proved to be an own property of AB. The peroxidase
activity of the antibodies on the oxidation of NADP-H at A=340 nm was
studied. MS patients were found to have IgG with maximum peroxidase
activity that is 4 times superior to such activity in healthy individuals. Pa-
tients with schizophrenia have shown the double increase of the peroxidase
activity in comparison with healthy people. The ability of IgG to catalyze
the dismutation of superoxide radicals to hydrogen hydroperoxide and water
was found. MS patients showed this catalytic activity 4.5 times, and schi-
zophrenia ones 2.5 times higher than healthy individuals. 50 mM triethyle-
netetramine ferment inhibitor of superoxide dismutase inhibited this activity
in 100 % cases of IgG patients and healthy people. 10 mM triethylenetetra-
mine gave 12 % inhibition of this catalytic activity.

Identified catalase activity in schizophrenic patients was 7 times, and in
patients with RRMS was 3.5 times higher than the activity in the healthy
group. Enzyme catalase inhibitor 2-amino-1,2,4-triazole also inhibited cata-
lase activity of IgG. The activity reduction of antioxidant enzymes in these
groups of patients is known. It is supposed that high activity of abzymes is
compensatory in nature.

Supported by Grant of RSF no.14-15-00480 «The search for biomarkers
of socially significant endogenous mental disordersy 2014—2016.
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MAPKEPHI HAPYIIEHUI JIMIIUTHOT'O OEMEHA Y JIAI]
C CHHAPOMOM 3ABUCUMOCTH OT AJIKOI'OJIA

CouoBbeBa B. A.

I'BOY BIIO Cepepnsiii 'MY Munzapasa Poccun, Apxanreasck, Poccust

PasButue cunapoma 3apucumocTr ot ajkoronst (C3A) compoBoKIaeTCs
OTKJIOHEHUSIMH OMOXMMHYECKOTO TOMEOCTa3a, KOTOpble MOTYT OBITh WH/H-
KaToOpaMU paHHUX COMAaTHYECKHUX, HEBPOJIIOTMYECKUX M TICUXMYECKUX N3Me-
HeHu#l B opraHu3Me. HecMOTpsi Ha 3HAYMTENbHBIE JOCTIDKEHUS B JTUATHO-
CTHKE M JICYEHUH AJKOTOJIbHOW 3aBUCHMOCTH, BCE el OCTArOTCsl HelocTa-
TOYHO HM3YYE€HHHIMH HEKOTOpBIE acCleKThl M3MEHEHWH JHIHAHOIO OOMEeHa
y aun ¢ C3A, Kak UMEIOIIMX HO30JI0THYECcKyo (hopMy, TaK ¥ HAXOSIIUXCS
B IpYIIIIE HAPKOJIOTHYECKOT O PHCKa.

Lean: 000CHOBaHWE HCIOJIB30BAHUSI MapKEpPOB BBISBICHHS CKPBITHIX
aJIKOTOJILOOYCIIOBIICHHBIX HAPYIICHUN JIUTUIHOTO oOMeHa y yurl ¢ C3A.

Marepuan u metoabl. O0cnenoBano 123 MyX4HHBI — )KUTENIEH ApXaH-
relibCKa, U3 HUX 79 4enmoBek — mpaktudecku 3a0posbie (I13), cpemuuii Bo3-
pact 43,57+1,43 rona; 44 yenoBeka — ¢ CHHAPOMOM 3aBUCUMOCTH OT aJIKO-
ronst (C3A) II cramuu, cpennuii Bo3pact 41,52+1,68 rona, Haxoasmmxcst Ha
CTallMOHAPHOM JICYEHWW B HApPKOJOTMYECKOM OTIENeHWH. B ChIBOpOTKe
KpoBH omnpenensum cojepxkanue odmero (OX), ceodomuoro (CX), srepu-
¢unuposanHoro (2X) xonecrepuHa, paccunThiBaiu cooTHomenne CX/0X,
tpurnuuepuasl (TI), aunonporenns! Huskoi (JIITHIT) 1 BbIcOKOI mutoTHO-
ctu (JITIBII), anonmunonporennsl A u B (ano-A u ano-B), paccunTsiBanm
ko3 dunment areporenHoctu (KA), coorHomenue amoB/amoA. Cratuctu-
YecKyto 00padOTKy MOIYYEHHBIX Pe3yIbTaTOB IPOBOJIMIHN C HUCIOIb30BaHH-
em nporpammsl SPPS 15.0.

Pe3yabTaThl m ux o6cyxaeHue. B HacTosimee BpeMs: npu o0cienoBa-
HUHM HApKOJIOTMYECKUX OONBHBIX IPOBOJUTCS HCCIIEAOBAaHUE JIUIHIHOTO
oOMeHa, BKIIIOYalollee CTaHIapTHbHIH Habop mapamerpos: OX, TT, JIITHII
n JITIBII. C noMmomipio JaHHBIX MApKEPOB MOXKHO ONpPENEIMUThH SBHBIE Ha-
PYLICHHS JIMIUIHOTO OOMEHa, CBUIETENBCTBYIOIINE O BBIPaXKEHHBIX aTepo-
CKJIEPOTUYECKUX U3MEHEHMSIX cocy10B. OIHAKO YacTO MOCie aJKOroJIbHOT O
abysyca y qur; ¢ C3A MoxeT HaOmonaThes BhIcokoe comepkanue JITIBII,
29X, CX, o uuzku#t yposens JIITHII u, coorBercTBeHHO, HU3KUM KA.

B namewm uccnegoanuu y nui ¢ C3A coaepxanne OX u TT cymect-
BeHHO He ommmyanock or [13, no JIIBII 6so BeIme (p<0,001), a JITTHIT
(p=0,004) u KA (p<0,001) Hmxe, yem y I13, 94TO CBUAETENBCTBYET, O Ka3a-
JIOCHh OBI, OJIATONPHUATHON CHTYaIlMH, YKa3bIBaloOIleH Ha BHICOKMH YpOBEHBb
aHTHaTeporeHHoW 3ammThel. OJHAKO coep)KaHWe amo-A, BXOAAIIMX B CO-
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cras JITIBII, 0110 HU3KKM, a ano-B npeBbImano GU3N0IOrHIecKyro HOpMY
Ha 12,9 % u 6bu10 BhIIE Ha 16,4 % I13. CooTHOmIEHHE armo-B/amo-A B HOp-
M€ He IPEBBINAET | U CIYXUT OJHUM U3 HAJESKHBIX MOKa3aTeled arepo-
reHHoro cjpura. Jlanueiii mokaszarens mpu C3A Obut BhINIE, yeMm y [13, Ha
13,3 %. Y aun ¢ C3A okazainock Beiie conepxanue IX (p=0,03), Bxoxs-
nmwx B coctaB JITIBII, a takke u CX (p=0,02), Bxonsmux B coctas JIITHII,
o cpaBHeHuto ¢ I13. IIpu sTom coornomenne CX/OX, onpexnenstoniee 60-
Jiee BBICOKM MpoleHT coaepkanus CX B nepudepuiyeckoil KpoBU, IPEBHI-
mano nokazarenu [13 Ha 16 %. bosee Bricokoe coaepxkanue CX, COOTHO-
menne CX/OX no cpaBHeHuto ¢ [13 cBUAETENHCTBYIOT O CHHXKEHHH AHTH-
aTeporeHHoro noreHnuana y auin ¢ C3A.

3akiouenne. Takum 00pa3oM, MOJTyYEHHBIE TaHHBIE KOCBEHHO yKa3bl-
BalOT Ha HaJM4YHME CKPBITHIX HapyIIEHWH JMIHUIHOrO OOMEHa, BBIpaXaro-
mMXcsl B MpeodiialaHuy aTeporeHHbIX ¢pakiuid aun ¢ C3A, Kak paHHHX
HMH/IMKAaTOPOB pa3BUTHs aTepockiiepos3a. CleqoBaTeNbHO, B KAUeCTBE CKpU-
HUHT'OBOT'O MCCJIEZOBAHMS Y HAPKOJIOTMUECKOr0 KOHTHHT€HTA I1eJIecoo0pas-
HBIM SIBIII€TCA ONpeAereHre ypoBHa ano-A u ano-B, CX u DX, noxasatens
OayaHca aTepOreHHBIX aro-B M aHTHATEpPOreHHBIX amo-A YacTUIl U COOT-
HomeHnss CX/OX B KauecTBe MapKepOB BBISBIEHHS OECCUMIITOMHOTO Teye-
HUS CEPJIEYHO-COCYAUCTON MATOIOTHH.

MARKERS OF LIPID METABOLISM IN PATIENTS
WITH ALCOHOL DEPENDENCE SYNDROME

Solovieva V. A.

Northern State Medical University, Arkhangelsk

The development of alcohol dependence syndrome (ADS) is accompa-
nied by biochemical homeostasis disorders that may be indicators of early
somatic, neurological and psychiatric changes in the organism. Despite of
significant advances in diagnosis and treatment of alcohol dependence,
some aspects of the changes in lipid metabolism remain insufficiently stu-
died in persons with ADS both having nosological form and being in narco-
logical risk group.

Objective — justification for use of markers to identify latent alcohol-
related lipid metabolism disorders in patients with ADS.

Material and methods. 123 male inhabitants of the city of Arkhangelsk
were examined, 79 persons were practically healthy (PP), mean age
43.57+1.43 years; 44 persons — with II stage alcohol dependence syndrome
(ADS), mean age 41.5241.68 years, who were hospitalized to Unit for Sub-
stance Abuse Treatment. In the blood serum total (TC), free (SH), esterified
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(SEC) cholesterol, and ratio SH/TC, triglycerides (TG), LDL (LDL) and
high density (HDL) cholesterol, apolipoproteins A and B (apo-A and apo-B)
were measured, atherogenic ratio (AR), the apo-B/apo-A ratio were calcu-
lated. Statistical processing of the results was carried out using SPPS 15.0
program.

Results and discussion. At present, the examination of narcological pa-
tients is conducted with investigation of lipid metabolism, which includes a
standard set of parameters: TH, TG, LDL and HDL. With these markers it is
possible to identify clear disturbances of lipid metabolism, showing marked
atherosclerotic vascular changes. However, frequently after alcohol abuse in
those patients high levels of HDL can be observed with the EH, FH, but
there are low levels of LDL cholesterol and, thus, low AR.

In our study, in patients with ADS the content of TC and TG does not
significantly differ from the PP, but HDL was higher (p<0.001) and LDL
(p=0.004) and AR (p<0.001) lower than that of the PP, that indicates a see-
mingly favorable situation, indicating a high level of anti-atherogenic pro-
tection. However, the content of apo-A included in the HDL was low, and
apo-B higher than the physiological rate of 12.9 %, and was higher by
16.4 % PP. The ratio of apo-B/apo-A normally is less than 1 and serves as a
good indicator of atherogenic shift; this parameter was higher in ADS, than
PP by 13.3 %. Individuals with ADS had higher content of EH (p=0,03), a
part of HDL, as well as FH (p=0.02), members of the LDL, as compared
with the PP. The FH/TH ratio determining a higher percentage in the peri-
pheral blood was higher than the PP figures by 16 %. The higher content of
FH, the ratio FH/TH compared with PP show a decrease in anti-atherogenic
potential of persons with ADS.

Conclusion. Thus, these findings indirectly indicate the presence of la-
tent disorders of lipid metabolism expressed in the prevalence of atherogen-
ic fractions of persons with ADS as an early indicator of atherosclerosis.
Therefore, it is purposeful to determine the level of apo-A and apo-B, FH
and EH, balance indicator of atherogenic apo-B and apo-A anti-atherogenic
particles and ratio FH/TH as markers for revealing the asymptomatic cardi-
ovascular pathology as a screening investigation in narcological contingent.
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B/IMSITHUE HOBBIX CUHTETUYECKHUX
IIIOKOKOPTUKOUJ10OB HA ATAIITAITUIO

B OKCIIEPUMEHTAJIbHOM MO/IEJIA AJIKOT'OJIBHOI'O
N MOPOPUHHOI'O ABCTUHEHTHOI'O CUHAPOMA

Cranumenckas A. B., Becesia U. B., JIbBoBa O. ®., Anoxuna H. I1.

HHWMH napxosornu punuai OPI'BY «DenepaibHblii MeIMIIMHCKHI HCCIe10BATEIbCKUN
LEHTP ncuxuaTpuu 1 HapkoJjorun uMm. B. I1. Cepockoro» Munzapasa Pocenn, MockBa

OpHol M3 IPUYMH BO3HUKHOBEHHS a0OCTHHEHTHOT'O CHH/IPOMA B YCJIOBH-
SIX TMIPEKpalleHusl TpreMa ajJKorojsl U ONMaToB Ha ()OHE WX IJIMTEIHLHOTO
HCTIONB30BaHUs ABJSIETCA HapyIIEHHE aJalTallid OpraHu3Ma B HOBBIX YC-
noBusix. [locrostHHOE mMpuMeHeHue ncnxoakTuBHBIX BemlecTB (ITAB) mpu-
BOJIUT K TEPECTpOHKaM pa3iIMyHbIX (DYHKIHMH OpraHu3Ma, B TO BpeMs Kak
BHE3aIlHOE INpeKpalleHrue noctymieHus [IAB BbI3bIBaeT cepbe3Hyro Je3a-
nantanuio. OCHOBHBIE MEXAHU3MBI 3TOTO SIBIEHHUS CBA3aHBI C HAPYIIEHUEM
JIeITEIbHOCTH TIJIIOKOKOPTUKOWJIHONW CHUCTEMBI M KaTexoidaMuHOBBIX (KA)
HEMpOMEeINaTOPHBIX CUCTEM.

B Hacrosmielr paboTe M3ydanoch BIMSIHME Ha TOBEJICHYECKYIO ajarra-
LU0 ¥ BJICYCHHE K AJIKOTOJI0 M MOP(QHHY NPU aOCTUHEHTHOM CHHPOME
HOBBIX KOPTHKOCTEPOMIHBIX COCIMHEHHH — IPOM3BOAHBIX HEAKTUBHOTO
TrOpMOHa KOPTEKCOJIOHA, 00Ja/arolero aHTarOHUCTHYECKUMHU CBOWCTBAMH
[0 OTHOLIEHUIO K IIIOKOKOPTUKOMIHBIM PELENTopaM: AUaleTaT KOPTEKCOo-
JoHa — coeauHeHue Ne 1, aneraT-nmuBajgoaT KOPTEKCOJIOHA — COEIUHEHUE
No 2, aneraT-nmponuoHaT KOpTEKCcoNoHa — coequHeHre Ne 3. YV MHTaKTHBIX
KpPBIC ~ UCCIIEOBAJIM  OPHUEHTHUPOBOYHO-UCCIIEAOBATENLCKOE  IOBEJIEHUE
(OUII) no MeToauKe «OTKPBITOTO MOJIsH» U B 4-KaMepHOM JIAOUPUHTE C TeM-
HBIMHU U CBETIBIMU oTcekaMmu. Ilpu BBeaeHun coenunenus Ne 1 per os B go-
3ax or 10 mr/kr go 200 MI/Kr yBeaM4HMBajach KOPPESIIMOHHAS B3aWMO-
CBSI3b MEXy OTAEIbHBIMU KoMIIOHeHTaMu OUII KpbIC B «OTKPBITOM MOJIE».
Oro crexyer nu3 Oonee BBICOKUX, YeM B KOHTpOJIE, KO3((DUIIMEHTOB MHOXKeE-
CTBEHHOH KOppEeJSIIuy [Uisl HepuepuiecKoll ¥ EeHTPaIbHON IBUTATEIbHOM
aktuBHOcTH (R=0,99; p<0,01), mis BeprukanpHoU akTuBHOCTH (R=0,95;
p<0,05), 9TO CBUAETENLCTBYET 00 ajmamTaliu KpbIC B HE3HAKOMOW 00OcCTa-
HoBke. [Ipu ucnons3zoBanuu coeaunennst Ne 1 B noze 10 Mr/kr, coequHeHHs
Ne 2 B no3e 5 mr/kr u coepuHenust Ne 3 B no3e 10 MI/KT y KpbIC CHUKAJICS
B 2 pa3a cTpax IHepej AJIEKTPOIIOKOBBIM BO3AECHCTBHEM BO BpeMs KOHTAKTa
¢ MOMJIKON B TecTe Borens, a Takxke yBeIMYMBAJIOCh BPEMSI HAXOXKJEHUS
B CBETJIOM OTceke JtabupunTta (p<0,05), 4To yKa3pBaeT HA CHH)KCHHE 3MO-
LMOHAJILHONW HAIpSHKEHHOCTH M CTpaxa Yy HCCIEeNyeMbIX >KUBOTHBIX IPH
JEUCTBUM 3TUX COEIUHEHUH.
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Bnusinue uccnenyembix coeaunenuid Ha OWII u cHmxeHuwe crpaxa
B CTPECCOr€HHOM CHTYyallMM yKa3blBaeT Ha WX aJlallTalliOHHBIE CBOMCTBA.
BeIsiBiIeHHBIE TPU3HAKY TTOBBIIICHUS alaliTAllMM IO/ BIMSHUEM HCCIEmye-
MBIX KOPTHKOCTEPOMIHBIX COEIMHEHHH MO3BOJIMIM HCIOJIB30BaTh UX IS
KOPpEeKIMY HapylIeHUH MOBEIEHHs TIPX OTHSATHH aJIKOrois U Mop(huHA Ha
(oHE XPOHMYECKOro WX Hcnoib3oBaHus. [IpuMeHenue coequnenns Ne |
B MIEPHOJI OTHATHS AJIKOTOJsI MPERyNpexnano pa3BUTHE IOBEIECHYECKOM
nenpeccun, yiyamras OUII, cHmkas ctpax, o0yierdast afanTalffio *KHBOT-
HBIX K YCJIOBHSIM UTMTENILHOTO JIMIIEHHS ajkorons. [IpumeHeHne coequHe-
Huid Ne 1 m Ne 2 B mepHwop OTHATHUS ATAHOJNA CHMDKAJIO €ro HoTpeOieHue
B YCJIOBHSIX JIBYXOYTBIJIOYHOTO TecTa (J00pOBONIEHBIN BBIOOP MEXIy BOHOH
u 10 % staHonom) B 2 pasza (p<0,05 u p<0,01) COOTBETCTBEHHO), a COCITU-
Henne No 3 CHmkamo JOOpPOBONBHOE TMOTpeOieHHWe 3TaHoia mocie 10-
JHEBHOTO OTHsITUSA B 1,5 paza (p<0,05).

VY kpsic, moaydaBmmx MopduH B Teyenue 2 Henenb (B 1o3ax ot 10 go 50
MI/KT), coenuHeHre No 2 mpeaoTBpamano pa3BUTHE JBUTATEIBHBIX MPOSB-
JeHni abcTHeHTHOro cuHapoma. C HUCIIONB30BaHMEM METOJa YCIOBHO-
pedekTopHOro npeaIouTeH!sI MeCcTa IMoKa3aHo, 4To coeanHenne Ne 2 mpe-
JyHIpeX/ajio TMOBBIIIEHHE BIEYEHHs KPhIC K MOp(UHY HOCIE ero OTHSTHS,
CHIKAsl €r0 MOJAKPEIUIIOMmUi 3¢ deKT. YV Kpbic NIMTEIBHOCTh NPEOBIBAHUS
B CBETJIOM OTCEKe, Te OHH paHee monyvann MopouH (30 MI/kr), yBenudu-
Banack B 4 paza (ot 106+14,5 cek mo 496+4,5 cek) (p<0,01), a y kpsic, mo-
Jy4aBIIMX coepnHeHue Ne 2 0IHOBpEMEHHO ¢ MOp(UHOM, 3TOW pPa3HUIIBI HE
HaOmonanock. [Tocne 8-mHEBHOrO OTHATHS MOp(hUHA Y KPBIC COXPAHSIIACh
BbIpaOOTaHHasl peakuusi MpPEeANIOYTEHHS MeCTa — YBEIWYEHHE BpPEMEHH
B CBeTIOM otTceke. [Ipu mpumeHenun coequHeHus Ne 2 OJHOBpEMEHHO
¢ MOp(GHUHOM | B TIEPUOJ] OTHATHSI MOp(HHA TTOBEICHUE TTONCKA HAPKOTHKA
Y KpBIC HE BO30OHOBIISIIIOCE.

OpHOl M3 OCHOB Pa3BHUTHSI JIe3alalTAllUN SIBJISETCS HapylieHust QpyHK-
it KA-cucremsr Mo3ra. PaauoperienTopHbIe UCCIIeIOBaHUS OOHAPYKIIIH,
4yTo coeanHeHne Ne 2 BoccraHaBiIMBaeT (DyHKIMOHAJIBHYIO aKTHBHOCTH D2
J0(aMHHOBBIX PELENTOPOB MO3ra y XPOHWYECKH AJIKOTOJM3UPOBAHHBIX
KpBIC TIOCJIE OTHATHS 3TaHOJNA, a TaKKe Ha (OHE XPOHMUYECKOTO JIEHCTBUS
MopduHa.

Takum 00pa3oM, NMPOM3BOAHBIE AaHTATOHUCTA TIIFOKOKOPTHUKOUIHBIX pe-
LIENTOPOB KOPTEKCOJIOHA, BO3JIEUCTBYSI HA KOPTHKOCTEPOUAHYIO U AodamMu-
HOBYIO CUCTEMBI M03Ta, 00JIaZialoT BBIPAKEHHBIMU a/IalTOTeHHBIMH CBOMCT-
BaMHU, CHIDKAsH JIe33JaNTallMI0 ¥ BIICUCHNE K aJIKOTOJII0 U MOpQHHY IpH a0-
CTMHEHTHOM cuHjpome. V3 3Toro cnemyer, 4To TIIFOKOKOPTHKOUIHAS CHC-
TeMa MOXET OBITh MHIIEHBIO TEpPareBTHYECKOr0 BO3JCHCTBHS TIPH paspa-
0O0TKeE JIEKapCTBEHHBIX CPEJCTB AJIS JICUSHUsI aIKOTroIM3Ma U HAapKOMaHHH.
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EFFECTS OF NOVEL SYNTHETIC GLUCOCORTICOIDS
ON ADAPTATION IN EXPERIMENTAL MODEL
OF MORPHINE AND ALCOHOL WITHDRAWAL SYNDROME

Stanishevskaya A. V., Veselal. V.,
Lvova O. F., Anokhina 1. P.

Research Institute on Addictions, Branch «Federal Medical Research
Center for Psychiatry and Narcology n. a. V. P. Serbsky»
Ministry of Healthcare of the Russian Federation, Moscow, Russia

One of the causes of withdrawal syndrome in case of discontinuation of
alcohol and opiate intake after their long-term use is disturbance of accus-
tomization under new conditions. Constant use of psychoactive substances
(PAS) leads to restructuring of various body functions, and abrupt cessation
of PAS intake leads to serious disadaptation. Basic mechanisms of this phe-
nomenon are linked to disruption of glucocorticoid system and catechola-
mine (CA) neurotransmitter systems.

The present paper studies effects on behavioral adaptation and craving
for alcohol and morphine in case of withdrawal syndrome by novel corticos-
teroid compounds — derivatives of inactive cortexolone hormone, which
presents antagonistic properties towards glucocorticoid receptors (cortex-
olone diacetate: compound No.1, cortexolone acetate-pivaloate: compound
No.2, cortexolone acetate-propionate: compound No.3). In intact rats explo-
ratory-orienting behavior (EOR) was investigated using the «open field»
method and a 4-chamber labyrinth with light and dark sections. Oral admin-
istration of compound No.l in a dose between 10 mg/kg and 200 mg/kg,
increased the correlation relationship between individual components of
EOR among rats in «open field» experiment. This follows from higher than
in the controls multiple correlation coefficients: R=0.99 (p<0.01) for peri-
pheral and central motor activity and R=0.95 (p<0.05) for vertical activity,
which are reflecting rat’s adaptation in unfamiliar environment. With ad-
ministration of compound No.1 at 10 mg/kg, compounds No.2 at 5 mg/kg
and compound No.3 at 10 mg/kg, rat’s fear of electroshock exposure during
contact with the drinker in Vogel’s test was reduced by 2 times, and time
spent in the light section of the labyrinth increased (p<0.05), indicating a
decrease in emotional tension and fear in test animals under the effects of
these compounds.

Effect of tested compounds on EOR and fear reduction in stressful situa-
tions indicates their adaptive properties. Revealed signs of increased adapta-
tion under the influence of the studied corticosteroid compounds, allow us-
ing them for behavior correction during alcohol and morphine chronic use-
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determined withdrawal. Administration of compound No.1 during alcohol
withdrawal prevented development of behavioral depression, improved
EOR, reduced fear, and facilitated adaptation of animals to prolonged depri-
vation from alcohol. The use of compounds No.1 and No.2 during the period
of ethanol deprivation, reduced its consumption in a two-bottle test (volunta-
ry choice between water and 10 % ethanol) by 2 times (p<0.05, p<0.01, re-
spectively), and compound No.3 reduced voluntary ethanol intake after
10-day deprivation by 1.5 times (p<0.05).

Among rats that received morphine for three weeks (in doses between
10 and 50 mg/kg), compound No.2 prevented development of withdrawal
syndrome movement manifestations. The conditioned reflex place prefe-
rence method has shown that compound No.2 prevented an increase in crav-
ing after morphine withdrawal in rats, reducing its reinforcing effect. In rats,
duration of stay in light sections, where they previously received morphine
(30 mg/kg), increased by four times (from 106+14.5 to 496+4.5 seconds)
(p<0.01), and in rats that received compound No.2 simultaneously with
morphine, such difference was not observed. After an 8-day deprivation
from morphine, rats maintained elaborated place preference response (in-
creased time spent in light sections). After compound No.2 simultaneous
administration with morphine, and during morphine deprivation, substance-
seeking behavior in rats was not resumed.

One of disadaptation mechanisms is disturbance of brain CA system
functions. Radio-receptor studies have found that compound No.2 restores
functional activity of brain dopamine D2 receptors in chronically alcoho-
lized rats after deprivation from ethanol, as well as after chronic morphine
effect.

Thus, derivatives of cortexolone, a glucocorticoid receptors antagonist,
are affecting brain corticosteroid and dopamine systems, have pronounced
adaptogenic properties, and reduce disadaptation and craving to alcohol and
morphine during withdrawal syndrome. The implication is that glucocortico-
id system may be a therapeutic target for novel medications, designed for
alcohol dependency and drug addiction treatment.
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MHOJIMMOP®U3MBbBI 'EHOB CYP2D6 U COMT
N JEBOJONA-UHAYHUPOBAHHBIE TUCKUHE3UN
Y HAIIMEHTOB C BOJIE3HBIO TAPKMHCOHA

Turynuesn B. B."z, MMoxunaes U. B."3, Kyxosa U. A.z,
Bopouuna E. H.*, Muponosa 10. C.2, Bundepn B.%, JIynen A. JIzx. M.’

"HUHA ncuxuueckoro 310poBbi, Tomck, Poccus

2TBOY BIIO Cuéupcknii TMY, Tomck, Poccus

3 HaunounasbHblii uccienoareabckuii TT'Y, Tomck, Poccust

4 HucTuTyT XHMHYECKOii Onoiorun U pyHIaMenTanbHoi Meaununbl, HoBocndnpek
S I'pounnrenckuii yausepeurer, 'pounnren, Hugepaauan:

Bonesns [Napkunacona (BIT) — 3to HelipomereHepaTuBHOE 3a00JICBaHUE,
MIPUYMHOM KOTOpOro sIBIIsieTCsl moTepsi 1o(aMHUHEPrHYecKuX HEHpOHOB
B 0a3aJIbHBIX TAHIJINSX, & OCHOBHBIM METOJIOM TEpaIny SBIISIETCS MPUMEHe-
nue nesopomnsl (L-DOPA). [Ipumenenue 3Toro jgekapcTBa OrpaHMYEHO pas-
BUTHEM N000YHBIX 3(ddekToB. JleBogona-uHIYyIMPOBAHHAS JUCKUHE3HS
(JINI) — »To HempemHAMEpPEHHbBIC JBUTATEIBHBIC PACCTPOMCTBA, BO3HU-
Karomye Ha QoHe JUTUTENIBHOTO JieueHHs JeBononoi. CylecTBYIOT J0Ka3a-
TENCTBA B3aMMOCBsI3U Mexay JIMJ] u reHeTMuecKMMHU MOTUMOphH3MaMu
B reHax, KOAMPYIOUINX (epMEHTHI, OTBETCTBEHHbIE 3a JIEKAPCTBEHHBIH Me-
TabOoIM3M, KOIMPYIOUIUX HEHPOMEINATOpHBIE PEIENTOphl, a TaKkke Oelky,
BOBJICUCHHBIE B OKHCIINTEIbHBINH CTPECC WM aHTHOKCHIAHTHBIE ()YHKIIHH.

Ieanio paboOTHI SBUIIOCH HCCIIENOBAHUE BKJIA/IA ITOJTMMOP(PHU3MOB I'€HOB
CYP2D6 and COMT B pazeutue JIN]] y nanuenTtoB ¢ Gone3nsto IlapkuH-
COHa.

Metoapl. O6cnenoBano 212 nanuenToB ¢ 6one3Hpo [lapkuHCcoHa, 1H-
TENFHO TOJYYalOUIMX Tepanuio JeBojaona. JIMCKWHE3WH OlEHUBAJINCH
C IPUMEHEHHEM IIKaJIbl HENpeJHAMEPEHHBIX JIBUTATEIBHBIX PacCTPOHCTB
(AIMS). Beinenenne JIHK u renorunupoBanue 2 monuMoppHu3MOB I'eHa
CYP2D6 (CYP2D6*3, 1s35742686; CYP2D6*4, rs3892097) u 7 oqHOHYK-
neotunHbix nonuMopdusmMoB (SNP) rena COMT (rs4680, rs6269, rs4633,
rs4818, 15769224, rs165774, rs174696) npoBeaeHO CTaHAAPTHBIMU HPOTO-
Konamu. [{j1s1 cTaTUCTHYECKOro aHallu3a puMeHeHa rporpamma SPSS.

Pesyabratbl. Cpeaauii Bo3pact Hayasa 3a00JI€BaHUSl Y HCCIIETyeMbIX
narpeHToB coctaBmi 60,04+9,46 rona, cpeqHsIsl UIUTEILHOCTH 3a00JICBAHUS
— 9,7945,57 rona. Jluckunesus Obuna BeIsiBIeHA Y 57 (26,9 %) nmanueHToB.
Pacripenienienyie TEHOTHIIOB HCCIIEYyEMBIX T'€HOB COOTBETCTBOBAJIO 3aKOHY
Xapau-BaiinOepra. Acconuanuii nonumopdusmos B rene CYP2D6 ¢ mo-
6ounbiMH dddextamn He ObIO BBIsBIEHO. [lommMopdusm rs4680 B reHe
COMT nocroBepro accommupoan ¢ JIUJT (3’=6,048, p=0,049).
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OrtHoleHue maHcoB aisi reHotuna AA coctasiser 2,14 [95 % CL:
1,11-4,11], 9TO CBHAETEIBCTBYET O MpEAUCIOHUpYIONEeM 3(hdeKTe 3TOro
TCHOTUIIA B Pa3BUTUM JUCKUHE3WH. Rs4680 sBisercs (yHKIIMOHATBHBIM
SNP B rene, koqupyromem ¢epMeHT kaTtabonuzMa nodamuHa kaTexon-O-
Merunrpancdepazy. OJHOHYKIICOTHIHAS 3aMeHa B TOJOKeHHH 158 reHa
TIPUBOAMT K 3aMEHE aMUHOKHCIIOTHI BaJliHA Ha METHOHHMHA, YTO NPHUBOIUT
K YETBIPEXKPAaTHOMY CHIKEHUIO aKTUBHOCTH Y HOCHTENEH MyTaHTHOTO aj-
Jens.

3akuawuenne. [Tomumopdusmer B rene COMT urparoT BaXHYIO pOJb
KaK B TepaneBTHYecKOM oTBeTe npu Tepanuu L-DOPA, tak u B pa3BuTuH
1o60uHBIX ¢ dekToB. MbI npeanonaraeM, 4To (GyHKIIMOHAIBHBIN OHOHYK-
JeoTUHBIN monmuMopdu3M rs4680 B rene COMT MOXKET NPUBOINUTE K KITU-
HUYECKOMY (eHoTuny c moBblmeHHbIM puckoM JIMJI. Takum obGpa3zom,
JAHHBIA ouMophu3M 00JIaaeT MpeIUCIIOHUPYONHM 3((HEKTOM B pa3BH-
THH JIEBOJOIIA-WHIYIIMPOBAHHOM TUCKUHE3UH Ipu Oone3nu [lapkuHcona u
MOXeET OBITh IPUMEHHUM JJIsl POrHO3a PHCKa Pa3BUTHS MMOOOYHOTO dpdek-
Ta.

Paboma svinonuena npu noddepocke Poccutickoeo nayunoeo ¢ponoa (Ne 14-35-
00023).

CYP2D6 AND COMT GENE POLYMORPHISMS IN PARKINSON
PATIENTS WITH LEVODOPA-INDUCED DYSKINESIAS

Tiguntsev V. V."?, Pozhidaev L. V.'?, Zhukova I. A., Voronina E. N.*,
Mironova Yu. S.z, Wilffert Bobs, Loonen Anton J. M.}

' Mental Health Research Institute, Tomsk, Russia

2 Siberian State Medical University, Tomsk, Russia

3 Tomsk State University, Tomsk, Russia

*Institute of Chemical Biology and Fundamental Medicine, Novosibirsk, Russia
® Department of Pharmacy, University of Groningen, Groningen, The Netherlands

Parkinson's disease (PD), a common neurodegenerative disorder caused
by the loss of the dopaminergic input to the basal ganglia, is commonly
treated with levodopa (L-DOPA). Use of this drug, however, is severely
limited by the development of side effect. Levodopa-induced dyskinesias
(LID) are involuntary muscle movements that occur as a consequence of
chronic levodopa (L-DOPA) treatment. Some evidence suggest a relation-
ship between LID and specific genetic changes, such as changes in the genes
controlling enzymes responsible for drug and monoamine metabolism, neu-
rotransmitter receptors and proteins involved in oxidative stress or antioxi-
dant function.
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Objective: to investigate contribution of polymorphic variants of
CYP2D6 and COMT genes in the development of LID in PD patients.

Methods: 212 patients with Parkinson's disease on levodopa therapy
were investigated. Dyskinesias were estimated with use of Abnormal Invo-
luntary Movement Scale (AIMS). DNA extraction and fluorogenic 5'-
exonuclease TagMan genotyping assays were conducted according to stan-
dard protocols and blind to the clinical status of the subjects. Genotyping
was carried out on 2 SNPs of CYP2D6 (CYP2D6*3, rs35742686;
CYP2D6*4, 1s3892097) and 7 SNPs of COMT genes (rs4680, rs6269,
rs4633, rs4818, rs769224, rs165774, rs174696). The SPSS software was
used for statistical analysis.

Results. Patients in our cohort demonstrated typical PD demographics,
with a mean age of onset of 60.04+9.46 years, a mean disease duration of
9.79+5.57 years. Dyskinesias were reported in 57 (26.9 %) patients. The
distribution of genotypes of studied genes corresponded to the Hardy-
Weinberg equilibrium. Association of polymorphisms in CYP2D6 gene with
side effects was not revealed. We found that rs4680 polymorphism in
COMT gene is significantly associated with LID (x*=6,048, p=0.049).

Odds ratio for carriers of the genotype AA is 2.14 [95 % CI: 1.11 —
4.11], which indicates the predisposing effect of this genotype on the devel-
opment of dyskinesias. Rs4680 is a functional SNP in genes encoding the
catechol-O-methyltransferase enzyme, which catabolizes dopamine.
A valine to methionine substitution at codon 158 of the COMT gene pro-
duces a Met variant that catabolizes dopamine up to four times slower than
its Val counterpart.

Conclusions. Polymorphisms in the COMT gene play significant role in
the therapy response to L-DOPA as well as in various adverse effects. We
hypothesized that functional single nucleotide polymorphism rs4680 in
COMT gene may result in a clinical phenotype contributing to an increased
risk of LID. Thus, the polymorphism of gene possessing predisposing ef-
fects in development of levodopa induced dyskinesia in PD has been re-
vealed that would allow predicting risk of development of movement dis-
orders.

This abstract is supported by the Russian Scientific Fund (project no. 14-35-
00023).
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nHOJIMMOP®U3MbI TEHOB CEPOTOHUHOBOI'O OBMEHA
Y JIMIl C KPUMHUHAJIBHBIM IIOBEJJEHUEM

Tomakosa B. A.l, Baxtuapu 5[.2, Muxainunkas E. M.l, Kyiukos A. B.3,
Iyces C. W.%, Jlynen A2, Boxan H. A.', HBanosa C. A.'

' HAM ncuxuueckoro 310poBbs, Tomck, Poccust

2 Yuusepcurer I'pounnrena, I'ponnnren, HunepJianabi

3 HHcTUTYT HuTonornu u renernku, HoBocudupck, Poccust
4 ®I'BOY BIIO Kemeposckuii I'YKU, Kemeposo, Poccusi

CorjacHO JTUTEPaTYPHBIM JAHHBIM, CEPOTOHUH SIBJIICTCS OJHUAM U3 Me-
JIUaTOPOB arpecCUBHOIO MOBEACHUS, M0 KpaiHell Mepe y KUBOTHBIX. Cuu-
TaeTCs, YTO y YEIIOBEKa BHYTPUBUIOBAS arpeccusl ABISCTCA OHOIIOTHYECKOMN
OCHOBOH acoIMaTbHOr0 ToBeicHus u npecrynHoct (Maxson S. C., 1992).
Nzyuenne momuMop(pu3MOB TEHOB, PETYIHPYIONMX aKTHBHOCTh CEPOTOHU-
HA Y JIUI] ¢ KpUMHUHAIBHBIM TIOBEJICHUEM, OTKPHIBACT MHTEPECHBIC MEPCIICK-
TUBBI JUIS UCCIICIOBAHUS MEXaHU3MOB OMOJIOTHYECKON PEryJIsIy MOBee-
HUS YeJIOBEKa.

Marepuanbl u MeTobl. B uccrnenoBannu npuHUMaNo ydactue 194 00-
CJIEJIOBAaHHBIX MY)KCKOTO IOJIa ¢ KPUMUHAIBHBIM TMOBEJCHHUEM, OTOBIBAO-
IMX HaKa3aHue 3a coBepiueHue youiicta (117) u xpaxwu (77). Bee obcme-
JTyeMbIe OBUTH MPEX/Ie HEOJHOKPATHO CYAUMBL. [ pymnmy KOHTPOJIS COCTaBHII
161 mcUXWYecKH W COMATUYECKH 3JI0POBBIH MY)KUYWHA 0€3 KpUMHHAJIBHOTO
moBeJicHHUs. Bce yYacTHHKHM TPONUIM TICHXOJIOTHMYECKOE TECTHPOBAHUC
C TIOMOIIBI0 ONPOCHUKA arpeccuu bacca-Jlapku M onpocHUKA ISt OLEHKH
ypoBHs aenpeccun beka. [IHK Bbinensuiace U3 BEHO3HOM KpPOBU METOAOM
AKCTPAKIIUK HA CTCKISSHHOM cOpOeHTe. ['CHOTHIUpOBaHWE IO MOIUMOP-
¢usmam S5S-HTTLPR u STin2 B reHe CepOTOHHMHOBOI'O TpaHCIOpPTEpa —
703G > T rena Tpunrogpanruaporcmwiassl 2 — 1019C > G rena penenropa
1A ceporonmuna, rs6318 B rene HTR2C, rs2271537 rena tpumnrtodaH-
MIUppoJIa3sl MpoBeaeHo ¢ ucnonb3oBanueM I[P, anexkrpodopesa B arapos-
Howm rene, [1LP B peansHOM BpemeHH. CTaTUCTUUECKUM aHAU3 IPOBOAUIICS
C UCMOJb30BaHueEM MakeTa nporpamm SPSS 19.0

PesyabraTbl. B pe3ynprare aHannm3a 4acToOT BCTPEYaEMOCTH MOIUMOP-
(hM3MOB T'€HOB CEpPOTOHMHOBOrO OOMeHa OblIa BBISBIIEHA accolManys ¢ Mo-
mumopdusmamu S-HTTLPR B rene SLC644 (OR 1,55 [95 % CI: 1,15-2,10],
p=0,004) u rs6318 B reme HTR2C (OR 3.31 [95 % CI: 1,52—7,21],
p=0,0026) (Tadm. 1).

CpaBHEHHE JIUI, COBEPIIMBIINX YOUICTBA C MUCCICIYEMBIMH, OCYKIICH-
HBIMH 32 KPa)K{, HE BBIIBWIO PAa3IMYMiA B YaCTOTaX BCTPEUYAEMOCTH HU3Y-
YaeMBIX MOTUMOP(GU3MOB.
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Tabnuma
Pacnpenesienue 4acToT BCTPe4aeMOCTH NOJUMOP(HBLIX BADUAHTOB FeHOB
CepPOTOHHHOBOI cucTeMbl (%) B HCCIeyeMBbIX IPynnax

[Tomumopdusm(I'enorun| JIuna ¢ kxpumu- |[Icuxuaecku u coma-| CooTBeTcTBHE ¥, p 110
HaJIGHBIM [IOBe- | THYECKHU 3[J0POBBIE | PACHpe[eeHUI0 |CpPaBHEHHIO
nenueM (n=194)| Bonmonrepsl (n=161) |Xapnu-BaituGepra| ¢ koHTpo-

1 2 o, p) JieMm
5-HTTLPR | L/L 44 26,8 ' 1=4,24;p=0,03, | »*=10,8
B reHe L/S 39,4 51,8 2=0,47; p=0,99 | p=0,004
SLC6A4. S/S 16,6 21,4
STin2 B reme | 10/10 20,7 23,5 Y1=4.51;p=0,03 | =38
SLC6A44 12/10 41 48,1 $2=0,09; p=0,82 | p=0,148
12/12 38,3 28,3
-1019C>G | C/C 23,8 19,8 '1=0,8;p=0,36 | »’=1,07,
Brene HTRIA| C/G 46,5 52,4 $=0,37; p=0,6 p=0,58
G/G 29,7 27,8
-703G>T T/T 57,2 62,5 »1=0,2; p=0,65 %2=0,97
Brene TPH2 | G/T 37,6 333 '2=0,51; p=0,94 | p=0,614
G/G 52 4,2
156318 G 83,6 94,4 =10
Brene HTR2C| C 16,4 5,6 p=0,002
1s2271537 | A/A 24,7 26,8 1=3,38; p=0.06 | *=027
Brene 7TDO2 | A/C 43,0 43,9 ¥=1,2;p=0,27 p=0,87
C/C 32,3 29,3

AHanmu3 JaHHBIX TICHXOJIOTHYECKOTrO OOCIEIOBaHMS IOKa3al, 4YTO IS
OCYXXJICHHBIX, HocuTenedl reHoruna G momumopdusma rs6318 B reHe
HTR2C, oka3amuch XxapakTepHbI 00JIee BRICOKUE 3HAYCHUS IO IIKAJIC «HEera-
THUBU3M» B paMKax ornpocHuka bacca-J[apku 1o cpaBHEHHIO C HOCUTEISIMHU
reHoruna C, KOTOPBIN, KaK MBI ITOKa3aJInd BBIIIE, Yallle BCTPEYaeTcs y JIUI]
C KpUMUHAJIBHBIM  moBeneHneM (2,5+0,1 wu 1,940,3 CcOOTBETCTBEHHO,
p=0,039). Jlanusiii momumopdusm cBsi3aH ¢ 3ameHoU IpictenHa (G-asiens)
Ha cepuH (C-ayutenp) B mosuimu 23 2C penentopa cepoTOHHHA, YTO BBI3BI-
BaeT yBenmuueHne aktuBHocTH Oenka (Okada, 2004). YuursiBas, 4To mikaina
«HETaTHBH3M» XapaKTepPH3YeT CKIOHHOCTh K OIIO3UIMOHHON MaHepe
B MOBEJICHUU OT ITACCHBHOTO CONPOTHBJICHUS J0 aKTHBHOW OOpHOBI POTHB
ycTaHOBHBIIMXCS 0Obr4aeB W 3akoHOB (/lepmanosa U. b., 2002), atn nan-
HBIE MTPEACTABIISIOTCS HHTEPECHBIMHU.

Kpome toro, ocyxaennsie, Hocutenu renorumna L/L mo S-HTTLPR mo-
TUMOpHU3MY Te€Ha TpaHCIOpTEpa CEpPOTOHMHA, JOCTOBEpHO Oojee yacTo
BCTPEYAIONIET0Cs Y OCY)KIEHHBIX 110 CPAaBHEHUIO C KOHTPOJIEM, XapaKTepH-
30BaJIMCh OoJIee BHICOKMM YPOBHEM JieNpeccud Mo mkane beka mo cpaBHe-
HUIO ¢ rerepo3uroramu L/S n Hocurensmu renoruna S/S (15,3+1 B cpaBHe-
Huu ¢ 14,7+1 u 10+1 coorBerctBeHHO, p=0,035).
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[ony4eHHBIH Pe3yabTaT COOTBETCTBYET OMyOJMKOBAHHBIM B JIUTEPATY-
pe JaHHBIM ¥ UMeeT Ouonormdeckoe oowsicHenue. [lokazaHo, uto S-amiens
CHID)KAET CUJTy IPOMOTOpa U, KaK CIEJCTBHE, YMEHBIIAET YPOBEHb dKCIpEC-
CUU TpaHCIIOpTEpa B OJIOBHOM MO3Te, JEUCTBYS, MO CYTH, KaK aHTHUJIENpec-
CaHT — CEJICKTUBHBIA MHTHOUTOp 3aXBaTa CEPOTOHMHA, YTO MOXKET MPHUBO-
JIUTh K yBeIWYeHHUIo nepefauu curHana B S-HT-cunance y mroneit ¢ reHo-
tuniamu S/S u S/L 1o cpaBHenuto ¢ Hocurensimu renoruna L/L (Lesch K. P.
et al., 1996).

3akiouenue. [IpoBeneHHOE HCCIEIOBAHUE MTO3BOJUIO BBISIBUTH HEKO-
TOpy0 B3auMOCBs3b mouMopusmMoB S-HTTLPR B rene SLC6A44 u rs6318
B reHe HTR2C ¢ KpUMHHAJIBLHBIM MOBEJIEHUEM M MCUXOJIOTMYECKUMHU Mapa-
MeTpaMmu, OleHeHHbIMU To mkajgam bacca-Ilapku u beka. Ilomydennbie
JIaHHBIE TPEOYIOT AajbHEeHIel pa3padoTKH.
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POLYMORPHISMS OF SEROTONIN-RELATED GENES IN CRIM-
INAL OFFENDERS IN RUSSIAN POPULATION
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Kulikov S. V.2, Gusev S. LY, Bokhan N. A.',
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4 Kemerovo State Institute of Culture, Kemerovo, Russia

Serotonin is known to be involved in aggression mechanisms at least in
animals. Intraspecific aggression is considered to underlie antisocial beha-
vior and criminality (Maxson S. C., 1992). Therefore, studying genetic po-
lymorphism of serotonin related genes in criminals may be very promising
for understanding biological regulation of human behavior.
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Materials and methods. We examined group of 194 criminal recidivists
consisted of 117 males convicted for murder and 77 males convicted for
theft. 161 healthy male volunteers with no criminal records were in control
group. Aggression related traits were assessed by using the Buss-Durkee
hostility aggression inventory (BDHI) and depression levels were assessed
with Beck Depression Inventory (BDI). DNA was extracted from venous
blood using glass sorbent. Methods of PCR, agarose gel electrophoresis,
RT-PCR were used for genotyping the following polymorphisms:
5-HTTLPR and STin2 in serotonin transporter gene — 703G>T in tryptophan
hydroxylase gene — 1019C>G in HTRIA gene, 1s6318 in HTR2C gene,
rs2271537 in thyptophan 2.2-dioxygenase gene. Statistical analysis was per-
formed using SPSS 19.0.

Results. Data analysis revealed association of 5S-HTTLP R (OR 1.55
[95 % CI: 1.15-2.10], p=0.004) and rs6318 (OR 3.31 [95 % CI: 1.52—
7.21], p=0.0026) with criminality (table 1).

We found no differences in genotype distribution between murderers and
thieves.

Table
Serotonin-related genes polymorphisms distribution (%)
Polymorphism| Genotype | Criminals | Control (n=161) HWE . p comparison
(n=194) o, p) with control group
1 2 with Bonferrony
correction
5-HTTLPR L/L 44 26.8 '1=4.24; p=0.03 1=10.8
in SLC644 L/S 39.4 51.8 ¥2=047;p=0.99|  p=0.024
S/S 16.6 21.4
STin2 10/10 20.7 23.5 Y1=4.51; p=0.03 =38
in SLC644 12/10 41 48.1 %2=0.09; p=0.82 p=0.148
12/12 383 28.3
-1019C>G C/C 23.8 19.8 1= 0.8; p=0.36 =1.07
in HTRIA C/G 46.5 52.4 $’=0.37; p=0.6 p=0.58
G/G 29.7 27.8
-703G>T T/T 57.2 62.5 11=0.2; p=0.65 =0.97
in TPH2 G/T 37.6 333 ¥’=0.51; p=0.94 p=0.614
G/G 52 42
156318 G 83.6 94.4 =10
in HTR2C C 16.4 5.6 p=0.012
152271537 A/A 24.7 26.8 ¥*1=3.38;p=0.06 ¥=0.27
in 7DO2 A/C 43.0 43.9 ¥=1.2; p=0.27 p=0.87
C/C 32.3 293

Carriers of 1s6318G genotype seemed to have higher score in «Negativ-
ism» scale of BDHI in comparison with more frequent in group of criminals
C carriers (2.5+0.1 and 1.9£0.3, resp., p=0.039). Rs6318 of 5-HTR2C gene
is X-linked, which means that males are hemizygous for cysteine (G) or
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serine (C) on the 23rd position. According to Okada, 2004, Ser23 appears to
be constitutively more active than Cys23. This is an interesting result if tak-
en together with the fact that negativism reflects propensity to opposition in
the manner of behavior of passive resistance to active struggle against the
established customs and laws (Dermanova 1. B., 2002).

Furthermore, 5S-HTTLPR L/Lcarriershadhigher depression level in com-
parison with L/S and S/S carriers (15.3+1, 14.7+1, and 10%1, resp.,
p=0.035). As it is shown in table 1, L/L is more frequent in criminals in
comparison with control. This result is in agreement with previous data
shown that S allele is associated with low promoter activity and, conse-
quently, higher 5-HT concentration in synapse of S/S carriers in comparison
with S/L and L/L carriers. (Lesch K. P. et al., 1996).

Conclusion. A certain association of 5-HTTLPR in SLC6A4 and rs6318
in HTR2C with criminality, aggression related traits and depression was
found. Further studies are needed to confirm our findings.
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MOJIMMOP®U3M T-786C 'EHA SHIOTEJUAJIBHON
NO-CHHTA3bI - IOTEHIIUAJIbHBIA MAPKEP
MHOBBIINEHHOI'O PUCKA METABOJIMYECKOI'O
CUHJIPOMA Y BOJIbHBIX IIN30®PEHUEN

®atraxos H. C."?, Cmupnosa Jl. ', Mapmykosa /l. Al
CkypatoBekas JI. A%, JIuteunosa JI. C.%, Asanosa C. A.'

' HAM ncuxnueckoro 310poBbs, Tomck, Poccus
2 ®rAOY BO Banruiicknii ®Y um. H. KanTa, Kasmaunrpan, Poccust

Mertabonmuueckuii cuanpoM (MC) mpezcraBisier co00l KOMIUIEKC CHM-
MITOMOB, KOTOPBIN BKJIIOYAeT B CeOSl TaK Ha3bIBAEMbIN CMEPTENbHBIN KBap-
TET: MHCYJIUHOPE3UCTEHTHOCTh W HApYIIEHHE TOJEPAHTHOCTH K TJIFOKO3E,
OXKHPEHHUE, BHICOKOE apTEPUATIHHOE IABJICHHUE U AUCITUITAIEMHUIO.
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B nureparype BerpedaroTcs yOenuTeIbHbIE IaHHBIE, YTO y MAIMEHTOB,
cTpafarmux mm3odpeHue, BoisaBiasieMocts MC BEIIIIE, YeM B OOIICH IMo-
mymsnud. [1o 1aHHBIM OTAENBHBIX aBTOPOB, BhIsBiIsIeMocTs MC nocrturaer
60 %. C mpuMeHeHUeM aTHUNUYHBIX aHTUIICUXOTUKOB B IICUXHATPUU CBA3a-
HO W YCWJICHWE BHUMAaHUS Bpaueil K O)KUPEHHIO U MeTabOIMYEeCKUM Hapy-
LIEHWSIM y TAIMEHTOB C NMCUXMYECKUMH PacCTpOHCTBAMH. ATHIMYHBIE aH-
TUIICUXOTHUKH TMOBHIMIAIOT pUcKk MC U cepJedyHO-COCYIUCTHIX 3a00IeBaHNi
(CC3), koTOpHEIE, B CBOIO OYEPE/Ih, CBSI3aHBI C MIPOBOCIIATUTEIBHBIM COCTOS-
HHUEM, YBEJIMYHMBAIOUIMM PUCK SHIOTEIHAIBHOW AUCOYHKINHU, BCIEICTBUE
MIPOBOCTIANINTEBHBIX (DAaKTOPOB, MPEISITCTBYIOIINX CHHTE3y OKCHJAa a3oTa.
B kauecTtBe 0IHOTO U3 reHOB-KaHAUJATOB, omnpeneistonux passurue CC3
y OONBHBIX IN30(peHuel, paccMaTpuBaeTcss TeH 3HAoTennaibHod NO-
CHHTa3bIL.

B cBs3u ¢ 5TUM mHeabi0 paboTHl SBUJIOCH HCCIEAOBAHUE aCCOLMALINH
poMoTopHoro monuMmopgHoro Bapuanra T-786C (rs2070744) rena snmo-
tenuanbHOi NO-cuHTa3bl ¢ puckoMm passutus MC npu mu3oppeHnn
B POCCUICKOM MOMYJIALUY.

Marepuan u Metoabl. beuto o0cineoBano 255 manueHToB ¢ mm3odpe-
HHeH, y KOTOPBIX MHIeKe Macchl Tena (MMT) cocrapmsan ot 13,59 kr/m” 10
46,61 kr/v>. Bee NarnyeHThl HAXOJWINCh Ha JICUEHWM B OTACJICHHHU DHJIO-
reHHbIX paccrporicte HUM ncuxudeckoro 310poBbs (59 % myxuud u 41 %
KEHIIWH B cpequeM Bozpacrte 30,7+10,4 roxa), 3 Hux 28 nanuenros ¢ MC
ObUTH OTOOpaHbI B KauecTBe uccieayeMoid rpynmnsl. Hammune MC ycranas-
JIUBAJIHA COTJTIACHO KpuTepusiM MexmyHapoaHoi deneparwu quadera (2005).
Bria copmupoBana rpynma cpaBHeHUs n3 164 GONBHBIX MIM30(QpEHHUEH,
MMEIOIIIX HOpMasbHble aHTponomerpuueckue (MMT 0 25 kr/M°) u HOp-
MaJIbHblE OMOXMMUYECKHE TTOKa3aTe ! YrieBOAHOTO U JIMITHIHOTO OOMEHOB.
Boigenenue renomuoit JIHK 13 BeHO3HOI KpOBU MPOBOJMIIN C UCTIOIB30Ba-
HUeM KomMmepueckux HabopoB «JIHK-DkcrpaH-1» cormmacHO MpOTOKOMY
npousBonurens (3AO «Cunron», Poccust). ['eHoTHIIMpOBaHNE OCYIIECTB-
JISUTA METOZIOM anenb-crierupuuaeckoit [1LP B pexxrMe peabHOro BpeMeH!
¢ wucnons3oBanueM amiungpukaropa LightCycler 480 Instrument II
(«Rochey, lIBelinapus) 1 koMmmepuecknx Hadopos st I[P, pazpaboran-
HbIX B kKoMmaunu 3A0 «Cunrton» (Poccus).

CTaTHCTUYECKHUH aHAIN3 paclpeAeNeH s YacToT ajieseld moJTuMophus-
Ma T-786C rena suporenuanbHol NO-CHHTa3bl MOKa3ajl, YTO PA3NHUUA
MEXIY pacrpeeseHusIMA YacTOT B CPaBHUBAEMBIX BHIOOpPKaxX ObUIN CTATH-
cTHYCCKH 3HAYMMBIME ()°=4,90; p=0,03): uactora C-aJUTens 0Ka3anach Bbl-
e y 6onbHbIX mm3odpenueit ¢ MC, yeM y O0JbHBIX MIM30(pEHUEH ¢ HOp-
manbHeiM UMT.
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[Mokazana mnonoxutensbHas accouuamuss MC npu MHU30PpeHHH C
C-amnenrem OR=1,90; 95 % CI=1,07—3,36), B To Bpemst kak T-aymiens ac-
COIIMUPOBAH C MOHMKCHHBIM PUCKOM pa3BuTHsi MC y MalMeHTOB ¢ JaHHBIM
3aboneBarueM (OR=0,53; 95 % CI=0,30—0,93). Paznuuus Mexmy pacrnpe-
JISIICHUSIMHA 9aCTOT TEHOTHUITIOB JAHHOTO MOJIMMOP(U3Ma B 3TUX TPYIIIAX HE
OBUTH JOCTOBEPHBIMU (X2:5,26; p=0,17 ansa renoruna TT; X2:2,33; p=0,13
nist reHorumna TC; X221,32; p=0,25 nns renorumna CC).

Takum 00pa3oM, Ha OCHOBAaHUH IMOJYYCHHBIX PE3YJIETATOB MOXKHO CJie-
JIaTh BBIBOJ, YTO IPOMOTOpHBIM BapuaHT T-786C reHa sHAOTEIMAIBHON
NO-cuHTa36 MOXXHO pacCMaTpUBaTh KaK IMOTCHIMATBHBIA TCHETUUCCKUIN
Mapkep noblmieHHOro pucka MC y OonbHBIX MM30(peHHe B PYCCKOM
mormyJisiiun. Taxke HeOOXOIMMO NaNbHEHIee pacuIMpeHue pa3MepoB HUC-
CIIeyeMBIX BBIOOPOK M YCTAHOBJICHHE MEXaHHU3MOB peanu3anuu 3¢ QheKrTa
JTAHHOTO MOTIMMopQu3Ma B reHe dHIoTenuanbHo NO-CHHTA3HI.

T-786C POLYMORPHISM IN ENDOTHELIAL NO SYNTHASE
GENE AS A POTENTIAL MARKER OF INCREASED RISK OF
METABOLIC SYNDROME IN PATIENTS WITH SCHIZOPHRENIA

Fattakhov N. S."z, Smirnova L. P.', Parshukova D. A.',
Skuratovskaia D. A.%, Litvinova L. S.%, Ivanova S. A."

' Mental Health Research Institute, Tomsk, Russia
?Immanuel Kant Baltic Federal University, Kaliningrad, Russia

Metabolic syndrome (MS) is a set of symptoms that includes so-called
«deadly quartet»: insulin resistance and glucose intolerance, obesity, high
blood pressure and dyslipidemia.

There is strong evidence in the literature that MS detection in patients
suffering from schizophrenia is higher than in the general population, and,
according to the individual authors, reaches 60 %. Increase in medical atten-
tion to obesity and MS in patients with mental disorders is related with the
use of atypical antipsychotics in psychiatry as well. Atypical antipsychotics
increase the risk of MS and cardiovascular diseases (CVD), which in turn is
associated with pro-inflammatory state, increasing the risk of endothelial
dysfunction because of pro-inflammatory factors that impede the synthesis
of nitric oxide. Endothelial NO synthase gene is considered as one of candi-
date genes determining CVD in patients with schizophrenia.

Therefore, the purpose of the study was to investigate the association of
promoter polymorphic variant T-786C (rs2070744) of endothelial NO syn-
thase gene with risk of developing MS in schizophrenia in Russian popula-
tion.
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Material and methods. The study involved 255 schizophrenic patients
(body mass index (BMI) from 13.59 kg/m® to 46.61 kg/m®) undergoing
treatment in the Department of Endogenous Disorders at Mental Health Re-
search Institute (59 % men and 41 % women aged 30.7+10.4 years), includ-
ing 28 patients with MS were selected as the study group. The presence of
MS was made according to the criteria of the International Diabetes Federa-
tion (2005). The comparison group of 164 schizophrenic patients with nor-
mal anthropometric (BMI less than or equal to 25 kg/m?) and normal bio-
chemical indicators of carbohydrate and lipid metabolism was formed. Iso-
lation of genomic DNA from venous blood was performed using commer-
cial kits «DNA-extran-1» according to the manufacturer's protocol («Syn-
tol», Russia). Genotyping was performed by allele-specific real-time PCR
using thermocycler LightCycler 480 Instrument II («Roche», Switzerland)
and commercial kits for PCR developed by «Synthol» (Russia).

Statistical analysis of the distribution of allele frequencies of T-786C po-
lymorphism of endothelial NO synthase gene revealed that the differences
between the frequency distributions in compared samples were statistically
significant (y’=4.90; p=0.03): C-allele frequency was higher in schizophren-
ic patients with MS than in schizophrenic patients with a normal BMI.

A positive association of MS in schizophrenia with allele (OR=1.90;
95 % CI=1.07—3.36), while the T-allele was associated with reduced risk of
MS in patients with this disease (OR=0.53; 95 % CI=0.30—0.93). The dif-
ferences between the distributions of genotype frequencies of this polymor-
phism in these groups were not significant (3’=5.26; p=0.17 for TT geno-
type; 1°=2.33; p=0.13 for TC genotype; x*=1.32; p=0.25 for the CC geno-
type).

Based on these results, we can conclude that the promoter T-786C va-
riant of endothelial NO synthase gene may be considered as a potential ge-
netic marker of increased risk of MS in patients with schizophrenia in the
Russian population. It is also necessary to further expand the size of the stu-
died samples and the determination of mechanisms in the realization of the
effects of this polymorphism in the endothelial NO synthase gene.
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®AKTOPBI PUCKA PAZBUTHUSA ICUXOTHYECKHUX PAC-
CTPOMCTB V JIMII IMTOKHUJIOI'O U CTAPYECKOI'O BO3PACTOB

Xomenko O. I1., ArapkoB A. A.

HHMH ncuxuyeckoro 310poBbs, Tomck, Poccus

B Hacrosiiee Bpemsi pa3BUTHE OTEYECTBEHHOW TepOHTOINCUXHUATPUH T10-
BJIEKJIO 32 COOOM aKTHBHOE M3YY€HHE PacCTPONCTB HEBPOTHUYECKOTO M Tpe-
BOXKHO-ZIETIPECCHBHOI'O CIIEKTPOB Y MAIMEHTOB T'€POHTOJIOTHYECKOTO IPO-
¢uns (Coxomoa U. B., CuzmenkoBa A. I1., 2014), nemenuuii u 0oxe3HH
AnbrreiiMepa, B TOM 4HCJI€ ¢ KOMOPOWIHOW COMAaTHYECKOH MaTOJOruei
(Kameia A. B., I'apunoa C. M., 2013). Tem He MeHee COBEPIIEHHO He10C-
TaTOYHO U3y4YeHa TeMa MCUXOTHUYECKHUX PAacCTPOUCTB y jull crapiie 60 et
(Cemke A. B., Cunenkona A. I1., 2011; Cokonosa 1. B., 2015).

Matepuan uccienopanusi. B 2014 r. Hamu Ha 0a3ze comarorepuaTpu-
yeckoro otnenenusi OI'BY3 «TKIIb» 0Obiio obcnenoBano 100 manmeHTOB
TIOXKMJIOTO M CTAPUECKOT0 BO3PACTOB C IICMXOTHYECKHMHU PACCTPOWCTBAMHU.
B 96 % cnydaeB B mpeMopOuUIe NMCUXOTHYCCKUX PACCTPOMCTB B KauecTBE
COITYTCTBYIOIIMX 3a00JIeBaHUI OBIIM BBISIBIEHBI T€ WM WHBIE OCTPHIE CO-
CTOSIHUSI HJTH COMAaTHYECKUE paccTporcTBa (Tadi.).

Tabnuma
KomopougHasi comaTuuecKasi MaToJIOTUsl y JUI MOKUAJIOT0
U CTAPYECKOro BO3pacToB ¢ NICUXOTUYCCKUMH PAaCCTPOUCTBAMHU

Tun coMaTu4ecKoro paccTponcraa AbGc. %
I'nnepronnyeckas 60Jie3Hb 22 22
Wiemunyeckast 60JIe3Hb cepala 7 7
CaxapHblii quader 3 3
UYepenHo-M03roBas TpaBMa 9 9
Octpslii HH(APKT MHOKapa 5 5
OcTtpoe HapyIIeHHEe MO3rOBOr0 KPOBOOOpaIICHHUSI 12 12
HHpekunoHHbIe 3a001eBaHus (ITHEBMOHUS) 4 4
OO0uwmit HapKOo3/0MepaTHBHOE BMEUIATEIbCTBO 9 9
350cTHas ayKoronm3anus (TOKCH4ecKue) 1 1
Couetanue 3ab0oneBaHui 24 24
Her paccrpoiicts 4 4

Oobcy:xnenue. M3 Bcex coueTaHHBIX COMAaTUYECKUX PACCTPOUCTB B 55 %
ciydaeB Ipeodiiaiany pa3inuHble KOMOMHAIMN Cep/IeuHO-COCY/IMCTON Ta-
TOJIOTUH: TUIIEPTOHNYECKasi OOJe3Hb M MIIEeMUYecKast OOJIe3Hb cepla, Xpo-
HUYecKas (HapylleHHe pUTMa Cepla, CTEHOKapIus, MOCTHH(AapPKTHBIHI
Kapauockiiepos) — 32 %, nmemudeckas 00ye3Hb cepla XpoHuueckas (Ha-
pyLIEHHE pHUTMa Cepila) W WIIeMHYeckas OoJie3Hb ceplia XpOHWYecKas
(mocTuH(papKTHBIA Kapauockiepo3d) — 14 %, rumeproHndeckas Oo0Je3Hb
Y WIIeMu4Yeckast OOJIe3Hb cepiiia ocTtpast (OCTphlii WHGAPKT MHOKap[a,
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CIIOXKHBIE HAapyIIEHHs] pUTMa cep/la, Brepsble Bo3HUKIHNE) — 9 %. Octpoe
HapylieHHe MO3TOBOIO KPOBOOOpalleHHs B COYETAaHHHM C CepJeYHO-
COCYJIMCTBIMH 3a00JIeBaHUSIMH 3aperucTpupoBano B 11 % cirydaes.

B 34 % cnydaeB BBIsSBICHA KOMOWHAIMS 3a00JICBAHUIA: OCTPOE HapyIIIe-
HHUE MO3TOBOTO KPOBOOOPAIICHHUS U caXapHbIi quader — 2 %, ocTpoe Hapy-
IIIEHHE MO3TOBOr0 KpOBOOOpameHus U ajmkoronusamms — 2 %, octpoe Ha-
pYIICHUE MO3TOBOT'0O KPOBOOOPAIICHUS U YepEITHO-MO3roBast TpaBMa — 1 %,
YEepEIHO-MO3TOBasl TpaBMa M caXapHblid muader — 1 %, dyepemHo-Mo3ropas
TpaBMa H ankoronusanus — 2 %; onepaTUBHOE BMEIIATEIhCTBO/OOIIHI HAp-
KO3 M CepAeYHO-cocyaucThie 3aboneBanus — 4 %, cepAedHO-COCYANCTHIE
3a0oseBaHus U caxapHbIil 1uadet — 5 %, 4epernHo-Mo3roBast TpaBMa U cep-
JIeYHO-cOoCcyqUCThIe 3a0oneBaHust — 5 %; WH(pEKIMOHHBIE 3a00NIeBaHUS
U CepJEYHO-COCyqUCThIe 3a001eBanHus — 3 %, aJKOroiu3alys U CepAedHO-
cocyaucTelie 3a0oneBanus — 1 %, ankoronuzanus 1 MHOEKITMOHHbIE 3a00e-
BaHUA — 2 %, CepJCYHO-COCYAUCThIC 3a00ICBAHUS U COUYCTAHUS HECKOIBKUX
3aboneBanuii — 6 %.

Takum o6pazom, B 96 % ciayyaeB IICHXOTHYECKHX PACCTPOHCTB MMEIOT
MECTO K30T€HHBIE (PaKTOpBI pUCKa B IIpeMopOune ¢ mpeodiaiaHueM code-
TaHHON COMAaTHYECKON MaToiorud. K HUM OTHOCATCS KaK Pa3BUTHE YPTECHT-
HBIX COCTOSIHHM, TaK U HAJTMUUE XPOHMYCCKON COMATHUYCCKOM IMATOJIOT MU, HE
TOJIBKO JIEKOMIIEHCUPOBAHHOM, HO U B cTaauu Komnencauuu. U aumb B 4 %
CllydaeB y MAIMEHTOB IOKHJIOTO M CTAPYECKOr0 BO3PAacTOB B IpeMopoOwuie
MICUXOTUYECKUX PACCTPONCTB OTCYTCTBYIOT COMAaTHYECKHE 3a00JIeBaHUS.
Crnemyer oOpaTUTh BHUMaHUE, 4TO B 21 % cilydyacB XpOHHYECKUX COMATH-
YECKUX PACCTPONCTB OHU HAXOIWINCH B CTaJUH JICKOMIICHCAIIUU TIEpe]
Pa3BUTHEM IICHX03a. YUYUTHIBAs BBICOKHUN MPOICHT JCKOMIICHCUPOBAHHOMN
XPOHUYECKON COMATHUYECKOMN MATOJIOTUU B MIPEMOPOUIE TICHX030B, BO3MOXK-
HO TOBOPUTH O €€ BIIMSHUM HA Pa3BUTHE IICUXOTUYCCKUX PACCTPOUCTB.

Ha ocHOBaHWM BBINICH3JIOKEHHOTO OTACIHHO MOXXHO BBIJICIHUTH TAKOU
(akTop pucka GOPMHPOBAHUS MICUXOTHYECKUX PACCTPOMCTB Y JIHIL MOKHUIIO-
IO U CTapYECKOrO BO3PACTOB, KAaK JCKOMIICHCUPOBAHHAs ITATOJOTHS CEp-
JICYHO-COCYJTUCTOM CUCTEMBI. B CBsI3U ¢ 3TUM HE00XOAMMa CBOCBpEMEHHAS
000CHOBaHHASI KAYECTBCHHAS KOMIICHCAIIUS COMATUYECKOW TaTOJIOTHH,
OCYILIECTBIIIEMAsT B paMKaX MPOQUIAKTUICCKUX MEPONPUITHI ICUXOTHYE-
CKHX PAcCTPOMCTB Y JIMII MOXKWIOTO M CTap4YecKoro BO3pacToB. DTO BO3-
MOKHO TIPH OCYIIECTBJICHUH TOJUIPOPECCUOHATHHOTO TOAX0a K JaHHOM
KaTeropuu IMarucHTOB.
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RISK FACTORS FOR MENTAL DISORDERS
IN ELDERLY PERSONS

Khomenko O. P., Agarkov A. A.

Mental Health Research Institute, Tomsk

Currently, development of the national age psychiatry entailed active
study of disorders of neurotic and anxiety-depressive spectrum in patients of
gerontological profile (Sokolova 1.V., Sidenkova A.P., 2014), dementia and
Alzheimer's disease, including those with comorbid somatic pathology
(Kalyn Y.B., Gavrilova S.M., 2013), but the topic of psychotic disorders in
individuals older than 60 years it is poorly understood (Semke A.V., Siden-
kova A.P., 2011; Sokolova I.V., 2015).

Material of the investigation. In 2014, on the basis of the Gerontologi-
cal Department of Tomsk Clinical Psychiatric Hospital 100 elder and senile
patients with psychotic disorders were examined.

In 96 % of cases in premorbid of psychotic disorders these or other acute
conditions or somatic disorders have been identified as co-occurring diseas-
es (Table).

Table
Comorbid somatic pathology in elderly and senile patients with psychotic disorders
Type of somatic disorder Abs %
Hypertension 22 22
Ischemic heart disease 7 7
Diabetes 3 3
Traumatic brain injury 9 9
Acute myocardial infarction 5 5
Cerebral stroke 12 12
Infectious diseases (pneumonia) 4 4
General anesthesia/surgery 9 9
Malignant alcoholism (toxic) 1 1
Combination of diseases 24 24
No disorders 4 4

Discussion. Of all the concomitant somatic disorders in 55 % of cases
various combinations of cardiovascular disease dominated: hypertension and
ischemic heart disease, chronic (cardiac arrhythmias, angina pectoris, myo-
cardial infarction) — 32 %, ischemic heart disease, chronic (heart rhythm
disturbance) and ischemic heart disease, chronic (myocardial infarction) —
14 %, hypertension and ischemic heart disease, acute (acute myocardial in-
farction, complex cardiac arrhythmias occurred for the first time) — 9 %.
Cerebral stroke with cardiovascular disease — 11 %.
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In 34 % of cases a combination of diseases was identified: cerebral
stroke and diabetes — 2 %, cerebral stroke and alcoholism — 2 %, cerebral
stroke and traumatic brain injury — 1 %, traumatic brain injury, and diabetes
— 1 %, traumatic brain injury, and alcoholism — 2 %; surgery/general anes-
thesia and cardiovascular disease — 4 %, cardiovascular disease and diabetes
— 5 %, traumatic brain injury and cardiovascular disease — 5 %; infectious
diseases and cardiovascular diseases — 3 %, alcoholism and heart disease —
1 %, alcoholism and infectious diseases — 2 %, cardiovascular disease and a
combination of several diseases — 6 %.

Thus, 96 % of cases of psychotic disorders there are exogenous risk fac-
tors in premorbid combined with prevalence of somatic pathology. These
include both the development of urgent conditions and the presence of
chronic somatic pathology of not only decompensated but also compensated
stage. And in only 4 % of cases elder and senile patients in the premorbid
psychotic disorders there are no physical problems. It should be noted that in
21 % of cases of chronic somatic disorders they were at the stage of decom-
pensation before development of psychosis. Given the high percentage of
decompensated chronic somatic diseases in premorbid psychoses, we can
say about their influence on the development of psychotic disorders.

Based on the above, a risk factor for the formation of psychotic disorders
in elder and senile persons may be decompensated pathology of the cardi-
ovascular system. In this connection the qualitative timely compensation of
somatic pathology within preventive measures of psychotic disorders in
elder and senile persons is necessary. This is possible in the implementation
of multiprofessional approach to this category of patients.

CPABHUTEJIBHASA DOPEKTUBHOCTDb TUIITNYHbIX
U ATUIIMYHBIX HEMPOJIEIITUKOB
B JIEUEHUU BOJIbHBIX IIN30®PEHUEN

pbirankos b. /1.

I'BOY BIIO «MocKkoBCKHIi roCyIapCTBEHHbINH MEAMKO-CTOMATOJI0THYeCKHii
yauBepcurer um. A. M. Espoxkumosa» Munsapasa Pocecnu, Mocksa, Poccust

CaMBIM TSDKENBIM U pr):[HOKypa6eJ'H>HI>IM MICUXHYECKUM 3a00JIeBaHHEM
SIBIIACTCA IIII/I30(l)peHI/IH. OCHOBHEIM CpCaACTBOM JICUCHUSA IJ_II/I30(1)peHI/II/I BOT
YK€ B TCUCHHUC 60 ner sBisFOTCA HeﬁpOHeHTPIKPI. Ilo cume aHTHUIICHXOTHYE-
CKOIl aKTUBHOCTH KJIACCHUECKHE HeﬁpOJ'IeHTPIKPI 3HAYUTCJIIbHO pa3jInvartoTCA.
HpI/I O9TOM OTMCYCHA 3aBUCUMOCTb MCKAY BBIPA)KCHHOCTHBIO aHTUIICUXOTHU-
YECKOro S(b(l)eKTa M MOOOYHEIMU OKCTpannnupaMuJIHbIMH paCC’I’pOﬁCTBaMH.
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BHenpeHye B MpakTUKy HOBBIX aTUIWYHBIX aHTUIICUXOTUKOB HE TOJIBKO
pacuMpruiIo BO3SMOXKHOCTH TEpalHy NICUXMYECKUX 3a00JIeBaHUM, HO M BBI-
SIBUJIO OTPUIIATENIbHbIE YePThl HEMPOJIENTHKOB HOBOM reHeparmu. Tak, oka-
3aJI0Ch, YTO OHU CIIOCOOHBI BBI3BIBATH Psifl CIIEIU(PUIHBIX META0OIMYECKHX
MOOOYHBIX 3(PHEKTOB U OCIIOKHCHH.

Marepuan uccijefoBanus. /JJaHHoe uccneqoBaHue MOCBSIIEHO CPaBHU-
TENBHOMY U3y4eHHIO S((EKTUBHOCTH, MOOOYHBIX 3(H(HEKTOB TUITHMYHBIX
Y aTUMUYHBIX HEHpOJEeNnTHKOB. bonbHBIE IMapaHOMTHON MHM30(peHuei
B TIpOIIECCe Tepanuy THITUYHBIME HediponenTtukamu (145 4enoBek) B cpas-
HEHUHU C Tepamnueld aTWIUYHBIMH HeWponentukamu (95 dwenosek) u 139
OONBHBIX MapaHOMIHOM IM30(pEHUEH C LENbI0 W3Y4eHUS KOTHHUTHUBHBIX
W HETaTHBHBIX HapyIIEHWH B IPOIECCEe Tepanuy TUIHYHBIMUA M aTHITUYHbI-
MU HEHpoJenTHKaMH OBUTH PacCMOTPEHBI B CPAaBHUTEIHHOM acIIeKTe.

MeToap! uccienoBanusi. B xauecTBe OCHOBHBIX MHCTPYMEHTOB OBLIH
ucrionp3oBanbl mkana PANSS u HelipoKOrHUTHBHBIE IIKAIBI (TeCcT Ha Oer-
JIOCTH PEYM, TECT BepOanbHOW mamsTH, ciaoxHas ¢urypa Pes-Octepura,
BucKOHCHHCKHI TECT COPTHUPOBKU KapTO4eK, TECT BapHaOeIbHOCTH BHUMA-
HUSA).

J11s n3y4eHuss KOTHUTHBHBIX M HETaTHBHBIX HapyLIEHUH B Ipolecce Te-
panuy TUNWYHBIMM W aTHOUYHBIMM HEHpOJNENTHKaMU B HCCIEIOBaHHE
BKJIIOYQJIMCh TAIMEHTHl B Bo3pacte oT 18 1o 65 jer ¢ MaHu(ecTHBIM Npu-
CTYIOM NapaHOMIHON MM30(QPEHNH C TMPUCTYIOOOPa3HO-IPOrpeTUEH THEIM
WJIN HETIPEPbIBHBIM TUIIOM TE€YEHHS B COOTBETCTBHHU C JMATHOCTHYECKUMHU
kpurepuamMu MKb-10.

O0cy:xneHue pe3yJbTaTOB. bbUTH paccMOTPEHBI U COMOCTABIIEHBI UTO-
T JICYCHUsI B IBYX Tpynmax OonbHbIX. [lepBas rpynma BkiIroyana GOJIbHBIX,
JIeYeHHE KOTOPBIX OCYIIECTBIISUIOCH dTanepa3uHoM (51 manueHTt — 26 xeH-
IIMH U 25 MYX4YUH), 3yKIOMEHTHKCONIOM (69 GonmbHBIX — 28 keHImuH u 41
My)X4yHMHa). BTopyro rpynmy cOCTaBWIIM MAIMEHTHI, MOJy4YaBIIME JICYCHUE
ATUITMYHBIMHA HEWpOJIENTHKaMK — prcHepuaoHoM (53 mamueHTa — 25 jxeH-
IIMH 1 28 MYXUYUH) 1 KBeTHANMHOM (42 venoBeka — 20 >keHIMH U 22 MyX-
yuHBI). J(PGPEKTUBHOCTH JIEYEHUS B TIEPBOM M BTOPOH IpyIIax CyIIeCTBEH-
HO HEe pa3iuyanach. MayokypaOenbHBIMH B TEPBOM TpyIIE OKa3aJlnch
18,0 % nmauueHToB, BO BTOpoi rpymme — 12,6 %.

KnuHuKO-TMHaMUUECKHE XapaKTEPUCTUKU HETaTUBHOM CHMITTOMATHKH
TIpY NTapaHOMHOH (opMe MH30(hPEHNN ONPEEISIFOTCS KaK TUIIOM TeYEHHS
MIPUCTYTIA, TaK ¥ BapuaHToM ncuxodapmakorepanuu. CHIDKEHHE BhIPayKeH-
HOCTH HETaTHBHOW CHMITOMATHKH, CBI3aHHOW C TICMX030M, POMUCXOIUT Ha
4—S8-ii Hezene JedeHust U Oosiee MHTEHCUBHO PEeNyLUPYETCs MPU UCIIONb-
30BaHMM THUITMYHBIX HEWPOJIENITUKOB, HO IIPOJIOJKAETCS B TEUEHUE [UIH-
TEIFHOTO BPEMEHH IIOCJIE JIOCTMKEHHST peMHCCHMHU. MeHbInas BbIpakeH-

143



Cb. me3ucos Poccuilckoil KoHgpepeHuuL ¢ MeKYYHAPOOHDIM YHACTIUEM U UKOAbI-CEMUHAPA MOAOOBIX YHEHBIX,

HOCTh HETaTHBHBIX CHMIITOMOB B PEMHCCHH HaOIIOJaeTcsl B MOIATrpYIIax
TIAIMEHTOB ¢ OJaroNpHUsITHBIM THIIOM TEUEHUSI IMH30(PPEHUN HE3AaBUCUMO OT
KJ1acca HEMPOJIENTHKOB.

BeIpakeHHBIE yIydIIeHUs] B Mpolecce ncuxodapMakoTepaniy HadIo-
JIANTICh BO BCceX cepax HEHPOKOTHUTUBHBIX (PYHKIHMI MOCHE KyTUpOBAaHUS
TICUXOTUYECKOW CUMIITOMATHKH, HO OOJNblIas 4acTh MOKazaTejel Mpomo-
JkaJla yIydliaTbCsa U B TeueHHe 6 MecsAleB MOCIe HACTYIUIEHUS PEMHUCCUU.
Tonbko HEKOTOpBIE U3 MOKa3aTeNlel 3pUTEIbHON U CIyXOpedeBOM MaMsATH
MIPUOIMKAINCh K CBOMM 3HAYEHHSIM B HOPME, OCTaJbHbIE OCTABAINCH 3HA-
YUTENBHO CHIDKEHHBIMU U MOCTIE€ HACTYIUICHUS PEMUCCHIA.

Jlns manuieHToB 00eMX MOATpYMIT C OJaronpUsTHBIM T€YEHUEM IPHCTY-
I1a BBIPAKEHHOCTh HETAaTUBHOW CUMIITOMATUKHU uepe3 6 MecsleB Mocie Ha-
Yajla peMUCCHH Oblila MEHbIIE, YeM Y MalieHTOB C HeOIaronpusTHBIM TH-
IIOM TEYEHUS BHE 3aBHCUMOCTH OT Kjacca IOJy4aeMOIro aHTHIICHUXOTHKA
(p<0,05). Menpmmii cenaTuBHBIA S(GGEKT ATUMUYHBIX HEHPOJIETITUKOB
obecrieunBalt JIyqiiee BBIITOJIHEHNE HEHPOKOTHUTUBHBIX TECTOB Y OOJIBHBIX
Ha HayaJbHBIX dTamax Tepanud. OAHAKO IOCNE HACTYIUIEHHS PEMUCCHU
U CHIDKEHUS JI03UPOBOK KAaK TUIMHUYHBIX, TaK U aTUIUYHBIX HEHPONENTHKOB
JI0 TIOAJIEPKMUBAIOIIMX JI03 PAa3IUuUsi B (PapMaKOJIOTHYECKUX MOATPYIIIAX
CIIa)KMBAJINCh U OCHOBHYIO POJIb UT'PAJl THUII TEUEHUS NPUCTYyHA.

COMPARATIVE EFFICACY OF SOME TYPICAL AND ATYPICAL
ANTIPSYCHOTICS IN THE TREATMENT OF SCHIZOPHRENIA

Tsygankov B. D.

Moscow State University of Medicine and Dentistry n. a. A. 1. Evdokimov,
Moscow, Russia

Schizophrenia is the severe and devastating mental disorder. Antipsy-
chotics are regarded as its main treatment strategy for the last 60 years. But,
the clinical profile of the particular antipsychotics (AP) as well as their side
effects might be very different. There is the correlation between the global
efficacy of the AP and its extrapyramidal motor dysfunction.

Development of the atypical antipsychotics has expanded the indications
for the pharmacotherapy of schizophrenia. On the other hand, it has also led
to some unexpected side effects, including specifically metabolic syndrome
and some other adverse events.

Material of the investigation. This study was devoted to the compari-
son of the efficacy and side effect profile of some typical antipsychotics
(TAP) and atypical antipsychotics (AAP). Patients with paranoid schizoph-
renia (according to ICD-10 diagnosis) were treated by the either TAP
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(1 group, n=145) or AAP (2 group, n=95). The influence of AP on cognitive
functioning and negative symptoms of schizophrenia has also been assessed.

Methods of the investigation. PANSS and some neurocognitive scales
(test of fluency, verbal memory test, a test of verbal memory, a complex
figure of Ray-Osterica, Wisconsin card sorting test, the test of variables of
attention) were the main instruments that we used in the study.

Discussion of results. The patients of the first group were taking per-
phenazine (n=51) or zyclopenthixol (n=69). The second group patients were
treated by either risperidone (n=53) or quetiapine (n=42). The global effica-
cy of the TAP and AAP did not differ significantly from each other (18.0 %
and 12.6 %, respectively).

The clinical profile of negative symptoms was associated with the spe-
cific course of schizophrenia and a particular AP used. The severity of nega-
tive symptoms due to psychotic signs has been reduced more intensively
while using TAP than AAP from the fourth to the eighth week of treatment.
After that, it may also last gradually even after achieving the remission.
Moreover, the severity of negative symptoms may also depend on the course
of disease regardless the particular AP used: the more favorable course, the
less severe negative symptoms occurred.

All antipsychotics have improved the different domains of cognitive
functioning after reducing of psychotic features. In adding to that, the im-
provement of cognitive functions may continue up to six months after re-
mission. On the other hand, only the parameters of visual and audio-verbal
memory are more likely to reach the normal ranges, but not other cognitive
domains which could be decreasing a lot after clinical remission.

Both groups with a favorable course of the disease were characterized by
the less severe profile of negative symptoms in comparison with patients
with the most severe course regardless the particular AP used. It must be
emphasized that after achieving remission and during the maintenance phase
of pharmacotherapy the differences between two groups were not too large
and were more likely to depend on the course of schizophrenia.
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HNCIIOJIb30BAHUE ITPOTEOMHOI'O ITIOJAXO0OJIA
JJIA TIOUCKA ITOTEHITUAJIBHBIX BUOMAPKEPOB
BUITOJIIPHOT'O PACCTPOMCTBA Y IN30®PEHUU

Yepnuonocor A. A.', Anexceea U. B.!, Tumodeena H. A.',
HUBanosa C. A.%, Cumyrkun I'. T2, ®enoposa O. C.'!

'®IrBYH HMucruryT XuMudeckoii 6uojornu u GyHAaMeHTAIbHONH MeTHIHHBI,
HoBocudupck, Poccus
2HUU neuxudeckoro 3n0poBbs, Tomck, Poccus

CHOXXHOCTh TUArHOCTUKH U KITacCHU(UKAIINU TICHXUYECKUX 3a00JIeBaHM
00YCIIOBITMBAaET HEOOXOUMOCTDH ITOUCKA HOBBIX OMOMapKepOB.

Leanio qaHHOI pabOTHI SIBIISUICS TOMCK KaHIUIATOB B OMOMapKephl Ou-
TIOJIIPHOTO PacCTPONCTBA M IIM30(PEHUH C MOMOUIBIO MPOTEOMHOT'O MOA-
xo7a.

O0beKkTaMM MCCJIEA0BAHUS CITYXXHWIM 00pas3ibl CHIBOPOTKH KPOBH Ta-
LUEHTOB, IPOXOISAIINX KYpC CTAIMOHAPHOTO JIEYeHHs B OT/AeneHnH addex-
TUBHBIX COCTOSTHHH, a B Ka4eCTBE KOHTPOJIBHOW IpyMIIbl ObLIa HCIIOIh30Ba-
Ha CBIBOPOTKA KpoBH 10 3710pOBBIX JOHOPOB.

MeToab! ucciienoBanusi. beiaku CHIBOPOTKH KPOBH pa3essuid C TIOMO-
o 2D-renb-anextpodopesa U aHamusupoBanu MeronomM MALDI-TOF
MS/MS na macc-ciektpomerpe AutoflexSpeed (BrukerDaltonics, 'epma-
HUSA).

Oocy:xaenne pe3yasTaToB. Ha nepBom starne paboThl MPOBOAMINA UM-
MyHOa(pPUHHYIO XpoMaTorpaduio uist BbIIEIEHUST MUHOPHBIX OEJTKOB Kpo-
Bu. Ilocne paspeneHusi OENKOB C TOMOIIbIO METOAA JBYMEPHOTO Tellb-
a5eKTpoope3a y4acTKH Telisi, COOTBETCTBYIONIME OenKaM, MMEIONMM OT-
JIMYHBIA OT KOHTPOJIS (B OOJIBIIYIO MJIM MEHBIIYIO CTOPOHY) YPOBEHb JKC-
TIpeccuy, BhIpe3aii u o0pabaThiBaiyu TpunicuHoM. [lomy4eHHbIH Habop men-
TUAOB aHATU3UpoBaH MeTooM MS u MS/MS. MneHTnuKaIyo menTuIoB
npoBo Ty 1o 6a3e AaHHbIX NCBI ¢ ucmons30BaHHEM MTOUCKOBON CUCTEMBI
Mascot.

B pesynprare ObUT OnpeiesicH HA0Op KaHIUAATOB OMOMAapKEpOB JIIs Ou-
TIOJIIPHOTO paccTpoicTBa M ImM30(peHuH. Bbutn 0OHapy)KEHBI Pa3IUyus
B YpOBHE OEJIKOB CBIBOPOTKH KPOBH, TAaKMX KaK arlOJUIONPOTEHHBI KJIACCOB
A u C, TpaHCTUPETHH, CBIBOPOTOYHbIM amuioux Al u peruHon-
cBsi3pIBatonInii Oenok. [lomydyeHHble HAMY JIaHHBIE 110 Pa3JIMYHIO B KOHIIEH-
Tpauuu OENIKOB CBIBOPOTKH KPOBH (TPAHCTHPETHHA M CHIBOPOTOYHOTO aMH-
JIOUJIa) XOPOILO COTJIACYIOTCS C pe3ylbTaTaMH padoT M0 M3Y4EHHWIO CIHH-
HOMO3T'OBOH JKHJIKOCTH MJIM TIOCMEPTHBIX TKaHEeW MO3ra ¢ IIOMOIIbIO allb-
TepHaTuBHBIX Noaxon0B (BOXXX ¢ ESIMS c mnn BOXX ¢ IMP).
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THE SEARCH FOR POTENTIAL BIOMARKERS
FOR BIPOLAR DISORDER AND SCHIZOPHRENIA
USING PROTEOMIC APPROACH

Chernonosov A. A.!, Alexeyeva L. V.!, Timofeyeva N. A.",
Ivanova S. A.%, Simutkin G. G.%, Fedorova O. S.'

! Institute of Chemical Biology and Fundamental Medicine, Novosibirsk, Russia
> Mental Health Research Institute, Tomsk, Russia

The difficulty of diagnosis and classification of mental disorders causes
necessity of the search for new biomarkers.

The goal of this study was to search for candidates of biomarkers for
bipolar disorder and schizophrenia using a proteomic approach.

The objects of the study were blood serum of inpatients under treat-
ment in the Department of Affective States, and the blood serum of 10
healthy donors used as a control group.

Methods of the investigation. Serum proteins were isolated by 2D-gel
electrophoresis and were analyzed by MALDI-TOF MS/MS on a mass spec-
trometer Autoflex Speed (Bruker Daltonics, Germany).

Discussion of results. At the first stage of study, the immune affinity
chromatography was performed to isolate the minor blood proteins. After
proteins isolation by two-dimensional gel electrophoresis, the gel spots cor-
responding proteins which have level of expression different from control
(up or down), were excised and treated with trypsin. The resulting set of
peptides was analyzed by MS and MS/MS. Identification of the peptides
was performed at the NCBI database using the Mascot search engine.

In result, a set of candidate biomarker signatures of bipolar disorder and
schizophrenia was identified. We observed differences in the serum level of
proteins such as apolipoproteins of classes A and C, transthyretin, serum
amyloid A1l and retinol-binding protein. These differences in the concentra-
tion of serum proteins (transthyretin and serum amyloid) are in good agree-
ment with studies by other research groups who analysed cerebrospinal fluid
or post-mortem brain tissues using alternative approaches (high-
performance liquid chromatography with electrospray mass spectrometry or
high-performance liquid chromatography with nuclear magnetic resonance).
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IKCHPECCHUA 'EHOB KAIIITA-OITMOUJTHOI'O

N HOIMIENITUHOBOI'O PEINEIITOPA U UX SOHAOI'EHHBIX
JUT'AHJOB B MO3I'E ITPEATIOYUTAIOIIUX

N OTBEPT AIOIIUX AJIKOT'OJIb KPBIC

Ilarnaxmeton ®. I1I., Anoxun II. K.,
Yassaunona E. B., llamakuna U. 1O.

POI'BY «PenepajbHblii MeAUIMHCKHI MCCI€10BATEIBLCKHI LEHTP NCUXUATPUH
u HapkoJjoruu um. B. I1. Cep6ckoro» Munsapasa Poccun, MockBa, Poccus

W3BecTHBIE B HACTOsIEE BpeMs YETHIPE THUIA ONMMOUIHBIX PEIENTOPOB
MOXHO Pa3/IeNuTh Ha JBe (DYHKIMOHAJIBHO MPOTHBOIIOIOXKHbIE TPYIITE 11O
XapaxkTepy BO3JEHCTBUS Ha JO0(aMHHEPTUYECKYI0 HEHpPOTPaHCMHCCHIO.
Mio- (MOP) u nenmpra- (DOP) onmuonmaHbIe perenTophl OMOCPEIYIOT MPOre-
noHn4yeckre 3(deKThl aaKorons, IOBHILAs YpOBEHb JodaMHUHA B TpHIIe-
KalleM sIpe, Torja Kak aktuBauus kKanma-onvonaHbx (KOP) u Horumen-
tuHOBBIX (NOP) perientopoB, Ha000pOT, CHIKAET €ro BEICBOOOXKICHHE.

Knuanueckne HaOMIONEHUS! CBUETEIBCTBYIOT O TOM, YTO TOJaBJICHHE
stipopusupyromero 3¢dekra ankorois 3a cuer O10kaapr MOP-perientopos
Hec€T B cebe JIMIIb OrpaHWYEHHBIH TepaneBTUYeCKUi moreHnuan. M3yde-
HUEC CTPYKTYpHO-(YHKIMOHATIBHBIX ocobeHHocTell KOP/auHOphuHOBOIM
1 NOP/HOIMIIENITHHOBOIM ONMHMOMIHBIX CHCTEM Y JKUBOTHBIX C Pa3IMYHBIMHU
MOKa3aTeSIMUA TIPEATIOYTEHUs] aJIKOTOJIsl HAIlPaBJIEHO HAa BBIICHEHHE BO3-
MOXHOCTH HX HCITOJIb30BAaHMS B KauecTBE MHUIIEHEH i Oonee 3 heKTUB-
HOT'O JIEYEHUS! aJIKOTOJIbHOM 3aBHCHMOCTH.

B HacTosmeidt pabote MBI HCHONB30BAIN IKCIIEPUMEHTAIBHYIO MOJENb
«CcBOOOJHBINM BBIOOP» /IS BBIIENICHUS] TPYII JKUBOTHBIX C OJMHAKOBBIMH
HAYaIbHBIMH TT0Ka3aTeNIIMHU TPEIIIOYTEHUSI aJIKOT0JIsl, HO Pa3IMYHON JMHA-
MHUKOH MOTpeOJIeHNs] BO BPEMEHH M NPOBOJWIN CPAaBHHUTEIBHBIA aHAJIH3
skcnpeccun reHoB KOP- u NOP-perientopoB U NpeaiieCTBEHHUKOB UX JH-
JIOTEHHBIX JIMTaHJI0B — NpenpoauHopduHa u npenpoHomientuHa (OPRK,
OPRL, PDYN u PNOC coOTBETCTBEHHO) B CTPYKTypaxX Me30JUMOUICCKON
CHCTEMBI MO3T'a 3THX JKUBOTHBIX.

MeTtonpl. VccnenoBanre MpoOBOIMIOCH Ha TOJOBO3PEIBIX ayTOPEIHBIX
camnax kpeic suHuu Wistar. Ha 60-i neHb mocie pokaeHHs! )KUBOTHBIE
ObUTH TTOMEIIEHbI B WHIWBHIYyaJbHbIE KJIETKH C MPEIOCTABIEHHEM «CBO-
6omHOrO BRIOOpa» Mexay 10 % pacTBopoM 3TaHONa WK Bofoi. [loTpebdie-
HHE 3TaHOJIa U BOJBI U3MEPSUTH €XKEHEBHO, BhIpaxkas [M0Ka3aTelb MPearnoy-
TEHHUS STaHOJA B MPOLEHTaX OT Macchl Bceil moTpedisiemoit xumkocT. Ye-
pe3 30 aHell )KUBOTHBIE OBUTH EKAITUTHPOBAHBI.
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VYporau MPHK OPRK, OPRL, PDYN u PNOC omnpenensuiick B MUHAA-
JIUHE, BEHTPAIbHOM CTpHaTyMe U cpeaHeM mosre merogoM IIIP B peans-
HOM BpemeHH. [Tomydennble pe3ynbraTbl 00padaThIBaIy C MOMOIIBIO TAKeTa
nporpamm «Statistica 6» ¢ npumeHnenueM t-kpurepust CTbIOJIeHTa I He3a-
BHCHMBIX BEIOOPOK M Hemapamerpuieckoro U-tecra ManHa-Y uTHU.

Pe3yabraTbl. AHaIM3 YPOBHS CPEAHECYTOYHOTO MOTPEOIICHHS STaHONa
BBISIBWII JIBE TPYIIIBI )KUBOTHBIX C OJJMHAKOBBHIMH CTApTOBBIMHU ITOKa3aTeNs-
MU TIOTPEOJICHUS STaHOIa, HO pa3HOi JUHAMHKOW MOTpeOIeHNs B TeUeHUE
neprozia HaOmoaeHus. [ pynmna «A-» cocTosiyia U3 KHUBOTHBIX C ITOCTOSHHO
HU3KUM YPOBHEM IOTpeOJIEHHs STaHOJa B TEUEHUE BCEro IKCIIEPUMEHTa
(21,6£1,8 % B Havane u 21,840,07 % B KOHIE 3KCIepuUMeHTa). [ pymmy
«A+» cocTaBWIM JKMBOTHBIE, IIOBBICHBIIME MOTpEOJEHUE 3TaHOJIA
(24,0£2,6 % B Havane u 39,6+ 2,9 % B xoHIIE FKCcnIepuMenTa, p<0,05).

Beicokast BapuaOenpHOCTh TOKazaTenei skcrpeccun rena OPRK Obita
XapaKTepHa JAJIs CPeTHEr0 MO3ra U BEHTPAIbHOIO CTPUAaTyMa, IOATOMY A0C-
TOBEPHBIX Pa3IMUUiA MEXIy rpyNIaMH He BBIIBICHO, OHAKO B rpymme A+
HaOnrofanachk TEHAEHIMS K CHIDKEHHIO ypoBHs dkcnpeccun reHa OPRK.
[Tpu 3TOM B BEeHTpaJIbHOM CTpHaTyMe B rpymie A+ ObUIH T0CTOBEpHO Ooee
muskue ypoHu MPHK PDYN (0,37+0,08; p<0,05), PNOC (0,65+0,12;
p<0,05) u OPRL (0,53+0,13) mo cpaBuenuto ¢ rpymmoii A- (1,03£0,11;
1,09+0,24 u 1,13+0,31). HauGomnee BbIpakeHHBIE PA3IMYHS MKy TPyIa-
MU HabOronanmch B MuHAanuHe. B rpynme A+ skcnpeccust rena OPRK oxka-
3anmach B 4 pasa Hmwke (0,26+0,08 vs 1,04+0,1; p<0,05), a B rpymie npe/ie-
CTBEHHUKa ero sHjaoreHHoro jurasga PDYN — moutu B 2 pasza Huke
(0,54+0,14 vs 1,05+0,1; p<0,05), yem B rpymme A-. Takxke B rpynmne A+
HaOmronancst poctoBepHo Oomee Huskuii yposenb MPHK rema OPRL mo
cpaBHenuto ¢ rpymmoid A- (0,56+0,17 vs 1,05+0,16; p<0,05). YuursiBas
BaXXHYIO DPOJIb MHHJQIMHBI B KOHTpOJIE ITOTPEOJICHHS AJKOrOJsl, MOXXHO
C OCTOPOXKHOCTBIO ~ TpeArnonaraTb,  4YTO  CHHXKEHHE  aKTUBHOCTH
KOP/munoppunoBo#t, NOP/HOIMIIENTHHOBONH CHUCTEM B 3TOH CTPYKType
MO3ra MOXKET OBITh OJJHUM M3 KIIFOUEBBIX MEXaHM3MOB (DEHOMEHa «IOTEepH
KOHTPOJIS» TP (POPMHUPOBAHUH 3aBUCHMOCTH OT aJIKOT OJIsI.

3aknrouenne. IlonyueHHblEe AaHHBIE CBUIETENLCTBYIOT O CHIJKEHHOU
3Kcrpeccuu reHoB, koaupyronmx KOP- u NOP-penientops! 1 Ux 3HJI0TEH-
HBIE JINTA@H/Bl B JIUMOWYECKUX CTPYKTYpax MO3ra KphIC, /I KOTOPBIX Xa-
paxkTepeH pocCT MOTPeOICHUS aJIKOroNsl B YCIOBHUAX «CBOOOJIHOTO BHEIOOpa»
MEXJly pacCTBOPOM 3TaHONA U BOJOW. MBI IpearnonaraeM, 4To 3TH Hapylle-
HUSI MOT'YT JIe)KaTh B OCHOBE 0OoJiee BBIPaKEHHOTO MOJIOKUTENBHOTO IO[-
Kperuisitoiero  d¢pQekra ajKorois BCIEACTBHE CHIDKEHHOTO TOHYcCa
KOP/munoppunoBoit 1 NOP/HOIMIIENTHHOBOH HEHPOTPAHCMUCCHH Y KU-
BOTHBIX C BHICOKMM PHUCKOM (pOPMHUPOBAHHMS aJIKOTOJIbHON 3aBUCHMOCTH.
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EXPRESSION OF GENES ENCODING FOR KAPPA-OPIOID
AND NOCICEPTIN/ORPHANIN FQ RECEPTORS AND THEIR
ENDOGENOUS LIGANDS IN THE BRAIN OF ALCOHOL
PREFERRING AND NON-PREFERRING RATS

Shagiakhmetov F. Sh., Anokhin P. K., Ulyanova E. V., Shamakina I. Yu.

FSBI «V. Serbsky Federal Medical Research Center for Psychiatry
and Narcology» Ministry of Healthcare of the Russian Federation, Moscow,
Russia

Four opioid receptor types can be divided into two functionally opposite
groups according to their effect on the central dopaminergic neurotransmis-
sion. MOP and DOP receptors mediate hedonic effects of alcohol by in-
creasing dopamine release in the nucleus accumbens, whereas activation of
KOP and NOP (ORL1) receptors decreases dopaminergic tone.

Clinical evidence suggests targeting alcohol-induced euphoria with se-
lective MOP receptor antagonist naltrexone to be of limited therapeutic ca-
pacity. Identification of structural and functional characteristics of
KOP/dynorphin and NOP/nociceptin opioid systems in animals with differ-
ent levels of alcohol preference, may contribute to yield more effective
treatments for alcohol dependence.

In the current study we used «two-bottles» experimental model to identi-
fy rats with constantly low or increasing levels of alcohol consumption and
further determine the OPRK, OPRL, PDYN and PNOC genes expression
levels in their limbic brain structures.

Methods. Male Wistar rats aged 60 days housed individually were given
24 h free choice between pure water and 10 % ethanol solution. Ethanol and
water consumption was determined daily by weighting the bottles and etha-
nol consumption was calculated in percent of total fluid consumed. On the
day 30 animals were decapitated and amygdala, ventral striatum and mid-
brain were sampled immediately.

OPRK, OPRL, PDYN and PNOC gene expression was analyzed using
real-time PCR (RT-PCR) method. The results were processed by means of
the software package Statistica 6 using Student's t test for independent sam-
ples and non-parametric Mann-Whitney U-test.

Results. Analysis of the average daily ethanol consumption revealed two
groups of animals with different temporal dynamics of ethanol consumption
throughout the experimental period. At the start of the experiment groups
did not differ in their ethanol preference. Group «A-» consisted of animals
with the stable low ethanol consumption throughout the experiment (base-
line: 21.6+1.8 %; finally: 21.8+0.07 %). Animals of Group «A+» persistent-
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ly increased their ethanol consumption (baseline: 24.0£2.6 %; finally:
39.64+2.9 %; p<0.05).

High variability of OPRK mRNA levels in both groups was observed in
the midbrain and ventral striatum, and thus the mRNA levels failed to reach
statistically significant differences. However, there was a trend to a lower
level of OPRK mRNA in group A+. At the same time, PDYN, PNOC and
OPRL mRNA levels were significantly lower in the ventral striatum in
group A+ compared to A- group (PDYN: 0.37+0.08 vs. 1.03+0.11; PNOC:
0.65+0.12 vs. 1.13+£0.31; OPRL: 0.53£0.13 vs. 1.09+0.24; p<0.05) respec-
tively. Importantly, the most pronounced differences between groups were
observed in the amygdala. In the group A+ OPRK gene expression was 4
times lower (0.26+0.08 vs. 1.04+0.1; p<0.05), and PDYN mRNA was 2
times lower (0.5440.14 vs. 1.0540.1; p<0.05) than in the A- group. Lower
levels of OPRL (0.56+0.17 vs. 1.05£0.16; p<0.05) as well as trend to de-
creased PNOC mRNA levels were also observed in group A+. Taking into
account the importance of amygdala in the regulation of alcohol consump-
tion we can assume that down regulation of KOP/dynorphin and
NOP/nociceptin systems tone in this brain area may underlie the «lost of
control» phenomenon due to development of alcohol dependence.

Conclusion. We revealed an overall decreased expression of genes cod-
ing for key proteins of the KOP/dynorphin and NOP/nociceptin opioid sys-
tems in mesolimbic structures of rats with increasing alcohol consumption.
These data suggest a decreased tone of dynorphinergic and nociceptinergic
neurotransmission and, thus, an increased positive reinforcing effect of al-
cohol in preferring if compared to non-preferring animals.

OCOBEHHOCTHU COIIUAJIBHOI'O CTATYCA IICUXUYECKHA
BOJIBHBIX, CTPAJAIOIIUX TYBEPKYJIE3OM JIET'KUX

Illepemernena U. U.', ILoTHnKOB A. B.

' TBOY BIIO Auraiickuii TMY, Bapnayu, Poccus
2 KI'BY3 «Aaraiickas KpaeBasi KJIMHHYeCKAST ICHXHATPHUECKAS GOILHUIA
um. 1O. K. Dpamana», BapuayJ, Poccust

OnacHOCTh pachpocTpaHeHHs TyOepKyje3a B YCIOBHAX Poccuiickoi
denepalii 3HAYUTEILHO YBETHUYMBAETCS MPH €r0 COYETAHUM C MCHXHYE-
CKUMH 3a00JI€BAaHHMSMH, YTO CBS3aHO C HHU3KMM YPOBHEM CAHUTAPHO-
TMTMEHUYECKOW KYJIBTYPBl TCUXUYECKH OONBHBIX, OTCYTCTBHEM KPHUTHKH
K CBOEMY COCTOSTHHIO H, KaK CJIEJICTBHUE ATOTO, HEMPABHIBHBIM TOIXOI0M
K JICUCHHIO.
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CHWXeHHasi UMMYHOOMOJIOTHYECKasi PEakTHBHOCTh OpraHW3Ma B pe-
3yNbTaTe OOJIE3HEHHO M3MEHEHHOH BBICIICH HEPBHOH NESITEIBHOCTH, 00Y-
CJIOBJIEHHOE TICHX030M HEMOJHOLEHHOE MUTAaHWE WM OTKa3 OT IHIIH, W3-
MEHCHUS TUTHCHUYCCKUX HABBIKOB U TPEOOBAHMUM, OTCYTCTBUE COIUATBHON
U TPYIAOBOH JCSITEIBHOCTU TAKXKE SIBJIIOTCS BaXKHBIMHU MPEIAUKTOPAMH BO3-
HUKHOBEHUS TyOepkyines3a. [losToMy Ha yXyIlIeHHe YCIOBHH colepKaHus
9Ta Kareropus OOJBHBIX Pearupyer 4Ype3BBIYAHO OBICTPBHIM U OOJBIINM
yBeIM4YeHneM 3a00IeBaeMOCTH TyOepKyIe30M U CMEPTHOCTH OT Hero. Bce
9TO B PAaBHOM CTENEHU OTHOCHUTCS KaK K TICUXUYECKH OOJIBLHBIM, JUTUTEIHHO
HaXOJSIIIUMCSI Ha JICYEHUH B YCIOBHSX IICUXUATPUIECKOrO CTAOHAPA, TAK
W K JHIAM C XPOHHYECKUMH TICHXUYECKHUMHU 3a00J€BaHHUSIMH, MTPOKUBAIO-
IIMMH B YCIIOBUSIX TICHXOHEBposornueckux narepHaros (ITHU).

Pabora mpoBenena Ha Oaze (rusmaTpuueckoro noxapaszaencHus KIBY3
«AnTaiickast KpaeBasi KJIMHHYECKas TICUXHUaTpUdecKast OOJbHUIA M. Dpama-
Ha 1O. K.» u Ha xadenpe ncuxuatpun 1 Hapkosnoruu ATMY.

Oo6cy:xnenne pe3yasTatoB. Cpeau UCCIETOBAaHHON BEIOOpKH 14 00Ib-
ueix (31,11 %) npokusanu B ropoxe, 13 (28,89 %) — B cenbckoil MecTHO-
ctr, 10 (22,22 %) — B MHTEpHATaX ICUXOHEBPOJIOIMYECKOro TUIIa, 8 obcie-
noBaHHBIX (17,78 %) sBnstmuck unamu BOMIK. 8,33 % GonbHBIX HE UMeNo
HUKaKoro oopasoBanus, 41,67 % — HauanpHOE JTHOO HE3aKOHYCHHOE CPEI-
Hee oOpasoBanue, 44,44 % — cperHee W cpenHee crnenuanbHoe, 2,78 % —
BEICIICe. 55,56 % OompHBIX 370yIOTPeOsUTH amkoronem, 4,44 % crpamamu
oruitHol Hapkomanued. 18 (40,0 %) OOJBHBIX SBISUIMCH WHBAJTUIAMH IO
MICUXUYECKOMY 3a0oiieBaHuto, 4 marmeHTa (8,89 %) ObutM MHBaIHIAMU 1O
coMaTn4ecKkoMy 3a0oneBaHuIo (TyOepKyne3, HEBpOJIOTHYECKOe 3a0olieBa-
Hue), 4 6onpHBIX (8,89 %) ABISITUCE HeleecTocoOHBIMU. JINTITh OiH 0O0JTh-
HOU OBUT O(OUITHAIEHO TPYIOYCTPOCH.

Takum 00pa3oM, MOXXHO COCTaBUTH YCIIOBHBIH OOOOIIEHHBIN «ITOPTPET
OOJILHOTO C COYETAaHWEM OPraHWYECKOro 3a00JIEBaHMS TOJIOBHOTO MO3Ta
U TyOepKyse3a JIETKMX. DTO MYXYHHA CPEJIHUX JIET, MPOKUBAIONIMNA He
B TOpOJIe ¥ MMEIOIUI 00pa3oBaHue HE BHIIIE CPEIHEr0 CHEeNHaILHOr0, 3J10-
YIOTPEOIIAIONINI aJIKOT0JIEM, HE UMEIOIIHIA TOCTOSTHHOW Pa0OTHI.

HeOnaromomyunasi coriaiipHasi CUTyaIus, B KOTOPOH HaXOJUTCS OOJb-
mas 4acTb OOJBHBIX, OYEBHJHO, CO3/IA€T ONpeNesieHHbIe TPYIHOCTH He
TOJIBKO JJISl BBISIBJIEHHS MTATOJIOTHHM, HO M Ul peaduiInTanuy rocie Kypca
JIEYEHUsI B CTAI[IOHApe, BBICOKA YacTOTa ITOBTOPHBIX TocnuTanu3anuii. Yac-
TO TIAIMEHTHI, BBHIMCAHHBIE ITOCE YCHENIHO 3aBEpIICHHONW WHTEHCHBHOMN
(a3bl IPOTUBOTYOEPKYIIE3HON Tepanuy, He NPUHUMAIOT ITPOTUBOTYOEPKY-
JIe3HbIE TperapaThl U BCKOpPE MOCTYMAIOT ¢ yXy/IeHneM coctosaus. [lo-
STOMY JUIS JJAHHOTO KOHTHHI'€HTa OOJBHBIX COIMANBHAS MOJJIEp)KKa SBIISI-
€TCsl CTOJb K€, eclIn He Oosiee BayKHOM, YeM MEANIIMHCKIE MEPOIIPHUSTHSL.
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CoBpeMeHHbIE TEHJICHIIMH 3]]paBoOXpaHeHus B Poccun BeayT K yBemu-
YeHHI0 00beMa aMOyIaTOpHOH ITOMOLIH IPH OJJHOBPEMEHHOM COKpPAaIEHUH
cTanoHapHoi. OueBHIHO, YTO STO IPEIIIONaraeT BHICOKYIO CO3HATEINb-
HOCTb, COLIMANILHYIO 3pesIocTh O0sbHOTO. [103TOMY /JaHHBIE TEHAECHINU HU-
KaK He JIOJDKHBI PAacHpOCTPAHITHCS Ha JIUI, CTPaJalolIuX MCHUXMYECKUMHU
3a00JIeBaHHUSMH B COUYETAaHHU C TyOepKyne3oM Jerkux. JledeHue AaHHOTO
KOHTHHT'€HTa OOJBHBIX OoJiee d(PEKTUBHO MPOBOJIUTH B CTAlMOHAPE, YeM
B aMOYJIaTOPHBIX YCIIOBUSX, IPHYEM CPEAHIOIO JIIUTENBHOCTD HETPEPHIBHO-
rO NpeObIBaHus B CTAI[MOHAPE JIMII C KOMOPOUIHON MaTONIOTHEHN 1Leeco00-
pa3Ho MPOMIUTH O 3 JIeT, TOCKONBKY YacThle BBHITUCKH TaKMX OOJBHBIX
BEAYT K XpOHHU3aLMK 3a001€BaHNsl, YBEIHMUCHUIO OaKTepHOBBIETICHUs. BoI-
MUCKY IalEHTOB CJIEAyeT MPOBOJMTH TOJIBKO IO IOCTHIKEHHH CTOWKOTO
abalIMpoBaHKsl M 3aKpBITUS TMoJocTed pacraza. HeoOxoanmbl HOBBIE
HOPMaTHBHBIE aKTbl, PETJIAMEHTHPYIOIINE BBHIIIUCKY OOJBHBIX C COYETaHHOM
MaTOJIOTHEN.

MO3ANYHASA AHEYIIVIONIUSA B IOCTMOPTAJIBHBIX
KJIETKAX I'OJIOBHOI'O MO3I'A B HOPME U ITPU IICUXUNYE-
CKUX 3ABOJIEBAHUAX: IONCK TEHOMHBIX MAPKEPOB
IPU HIIN30PPEHUN

FOpog 10. B.'**, Bopcanosa C.I'."*?, CostoBnés U. B.', Bocrpukos B. M.,
Ypanosa H. A.", Jlemuosa M. A.'**, ¥Opos H. 10."***

' ®Ir'BHY Hay4Hblii HeHTp NCUXUYeCcKOro 310poBbs, Mocksa, Poccus

>OCIH IBOY BIIO PHUMY um. H. H. IInporosa «Hay4uno-ncciienoBaTe 1bCKHIH
KJIMHAYeCKHii HHCTHTYT nequaTpun» Munsapasa Poccun, MockBa, Poccust

3 Mockosckuii TOPO/ACKON NCUXO0/I0ro-NeJarornyeckuii ynusepcurer, Mocksa
4 Pocemiickasi MeMIMHCKAs aKATEMHST 10, Mocksa, Poccus

Hens wucciaenopanmsa. IIpoBepka paHee NPEAIOKEHHON THIIOTE3BI
0 BO3MOYKHOM BOBJICYEHHUU IMOCT3UTOTHYECKHX WJIM COMATHYECKUX Bapua-
LM TeHOMa B IATOreHe3 ICUXWYECKUX OoJie3Hel, BKIIouas MU30(PEHHI0
U ayTHU3M.

Matepuan u metoabl. diryopecuieHTHON TnOpuau3anus in situ ¢ JJHK-
npobamu Ha paznuuHbie xpomocoMbl (FISH), ananns wactorsl xpomMocom-
HBIX MYTalUi (aHEYIUIOWANMH) B KJIETKaX IMOCTMOPTAJIBHBIX TKaHEW Mo3ra
y 15 GonpHbIX mu3oppenreld n Ha 15 KOHTpoNbHBIX oOpa3uax. /s nHTep-
(azHOrOo aHanmM3a BapHalMii XPOMOCOM B KIJETKaX MO3ra HCIOJNb30BaHA
opuruHanbHas komtekuuu JJHK 30H710B Ha XpoMocoMy 1 U MoOJIOBBIE Xpo-
MocoMBbl X 1 VY.
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Pe3ynbraTel U 3akiaodenue. [IpoBeeHO TOMCKOBOE UCCIIEOBAHUE TIO
OIPEICIICHUIO YaCTOTHI MO3aWYHBIX BapHAaIUil MOJNOBBIX XpoMocoM X u Y
HEMOCPEJCTBEHHO B KJIETKaX TOJOBHOTO MO3ra B HOPME W Ipu mu3odpe-
Hun. YacTtoTa aHEYIUIOWIMU C YYaCTHEM MOJOBBIX XpoMocoM X/Y B KOH-
Tposie octaBmwia 0,99 % (memuana 0,8 %; 95 % MOBEpPUTENBHBIA HHTEPBAT:
0,60—1,38 %) u npu mm3odppennn — 2,42 % (Meauana 2,4 %, 95 % mnose-
putenbHbl uHTEpBaN: 1,28—3,58 %), p=0,008 (Manna-Yurau U-tecT mis
HE3aBUCUMBIX Tpymin). TakuM 00pa3oM, BBISBICHO YBEIHMYCHHE YPOBHSI MO-
3aMYHON aHEYIUIOUINH C BOBJICUYCHHUEM IOJOBBIX XPOMOCOM MO3Ta MPH IITH-
30¢peHun. BrICka3aHO 3aKIIOYCHHE O TOM, YTO MO3aWyHAs aHCYIUTOHIU,
SIBIISISICH 3HAYMMBIM OHOJIOTUYECCKAM MapKEepOM HECTAOMIBHOCTH T'eHOMA,
MOXKET MPHUBOINTH K BBIPAXXCHHOMY TEHHOMY TUCOQIAaHCY W HAPYIICHUIO
(YHKIIMOHATBHOM aKTHBHOCTH aHOMAJIBHBIX HEPBHBIX KJICTOK M HEHPOHHBIX
ceTeld TpU PA3UYHBIX IICUXUYCCKUX 3a00JICBAHUSX, BKIIOYAs ayTHU3M
Y MU30(PPEHHIO.

Hccneoosanue 2enemuueckotl HecmabuibHocmu 6 NOCMMOPMAIbHBLIX KlemkKkax
20JIOBHO20 M032A nNpuU NCUXUHECKUX 3abonesanusx ocyuiecmeneHo npu (])uHchoeoﬁ
nooodepicke Poccuiickoeo nayunozo gonda (epanm Ne 14-35-00060).

TEHETUWYECKHUA PUCK ®OPMUPOBAHMS
XUMUYECKOM 3ABUCUMOCTHU KAK IIPEJJUKTOP
IPABOHAPYIIEHUM ¥ IOJIPOCTKOB

SIxoBaeB A. H., Bpoasinckmii B. M., Butunnkuna B. U.,
Mamxkesnu H. B., Kopoctnn M. U., Kuburos A. O.

I'Y3 «/Iuneuxuii 00,1acTHON HAPKOJIOTMYECKUi TUCcTIaHcepy», Jlunenk, Poccus
POI'BY «PenepaibHblii MeAUIMHCKHI MCCIe10BATEIbLCKHI LHEHTP NCUXUATPUH
u HapkoJjoruu um. B. I1. Cepéckoro», Mocksa, Poccust

I'eHeTHYECKUI PUCK XUMHYIESCKON 3aBUCHMOCTH MOXKET TPOSIBIISITHECS Ha
JIOHO30JIOTHYECKOM JTarle MOBEJCHYECKUMH PacCTPOMCTBAMM, OJHAKO Xa-
paKTep JAHHOTO BIMSHUS OCTAETCSI HESICHBIM.

Henbio padoTsl CcTaNo HW3yYCHUE BO3ICHCTBHUS T'CHETHUECKOTO pPHUCKA
XUMHYECKOH 3aBUCHUMOCTH Ha BEPOSTHOCTH NPABOHAPYIICHUN W TPECTYII-
JICHUH y HECOBEPIIICHHOJICTHUX, HE MMEIONINX XUMHUCCKOW 3aBUCUMOCTH Ha
MOMEHT 00CIIeI0BaHuSI.

Marepuan ucciaenoBanusi. B wcclie/JoBaHUM TPUHSIIM ydacTue 6 Je-
Bymiek u 20 roHoIeH B Bo3pacte 15—17 jer (cpemHuil BO3pacT COCTaBUII
16,12+1,05 roma). B uccnenoBanue BKIFOUAIHCH PYCCKUE MOAPOCTKH, MPO-
xwuBarommue B Jlumerke, B 2015—2016 rT. gaBmmme 100poBOJIBEHOE COTTIACHE
HA TEHOTHITUPOBAHUE.

154



$uomap1@pu 8 ncuxXuampuu: noucCK,u nepcneKmusbl

W3 uccnenoBaHus HMCKITIOYATUCH JIMIA, UMEIOIIME TPH3HAKA XMMHUYe-
CKOM 3aBUCHMOCTH, OOJIbHBIE OIMTOpeHnel 1 ICUXOTUIECKUMH PacCTpOi-
CTBaMH, a TaKXe JINIA C OTPAaHNYEHHBIMHA BO3MOXKHOCTSIMH JUISl aJIaNTaluy
(MuTpaHTHl, OE3HA30PHBIE, HHBAJHUIIBI).

[To xpuTepuro npaBoHapyleHUi o0cIe yeMble ObUIH pa3JielieHbl Ha TPH
rpynmsl. [lepBas rpynmna Bkmovana B ce0st 9 yenosek (34,6 %), coBepIIuB-
IIMX YrOJIOBHBIE NPECTYIUICHUS! (KpaXKH, HAHECEHWE TEJIECHBIX IOBPEXKIe-
HUH, pa3boii u apyrue). Bropas rpymma cocrosina n3 11 yenosek (42,3 %),
TIPUBJICYEHHBIX K aJMHHHCTPAaTHBHOW OTBETCTBEHHOCTH 3a yHNOTpeOieHue
HApKOTHKOB W(MJIM) PaclUTHE aJIKOroJsl B OOIIECTBEHHBIX MecTax. TpeThs
rpymma (9 genmoBek, 23,1 %) ObL1a chopMHUpOBaHA W3 MOIPOCTKOB, OOpa-
TUBIIUXCS JUISl TIPOXOXKACHHSI MEIUIIMHCKIX OCMOTPOB Ha MpEAMET T'OIHO-
CTH K 00YYEHHIO B BOGHHBIX BY3aX M PaBOHAPYIIEHUH HE COBEPIIABIIHX.

Jls pacueTa MHIMBHIYAJILHOTO YPOBHS I€HETHYECKOTO PUCKA Pa3BUTHS
XMMHYECKOM 3aBHCHMOCTH HCIIONb30BAJIOCh 5 TOIUMOP(HBIX JIOKYCOB
2 KITIOYEBBIX T€HOB CHCTEMBI ohaMuHa: 10(aMHHOBBIX PELETITOPOB THITOB
2 (DRD2) n 4 (DRD4) u ¢epmenra tuposunruapokcunassl (TH). Mapke-
pamu oOmiero pucka cuutaiu reHorunsl Al/A2 mokyca DRD2 Taql
n N1/N2 nokyca DRD2 Ncol, renorumsl 6.6, 7.9 u 8.10 nokyca
HUMTHO1-VNTR; mapkepamu crienuduueckoro pucka: amwiean A2, A4,
A7, A8 nokyca DRD4 V48, annenu S nokyca DRD4 V120. Hanuuue kax-
JIOTO Mapkepa oOIIero prcka oreHuBaercst B 1 Oai1, Kakaplii Mapkep crie-
muduaeckoro pucka — B 0,5 Oayuta. YpoBeHb pucKa HONTydald CyMMHPOBa-
HueMm OasoB. MccnenoBanue crpomsioch kak ciernoe. CrienuainucTbl, mpo-
BOJIMBIIIME T€HOTHITMPOBAHUE, HE 3HAIM JAHHBIX o0cneayeMbix s, Jlis
CTaTHUCTUUYECKOTO aHallu3a HcHoib3oBajics kKputepun ManHa-Yurtau (U),
Oumepa ().

Oo6cy:xaenne. B niepBoii 1 BTOpoii rpymnmax Bce oOcienryemMble yrnorpeo-
JISUTH aJIKOTOJIb € YacTOTOH 1—2 pasa B MeCHIl, MPEANoYNTaeMbIM HAITUTKOM
ObUTO UBO B J103¢ B o0beMe ot 0,5 mo 1,5 nurpa. [o 1 yenoseky u3 mepBoi
(11,1 %) u BTOpOIi (9,1 %) rpynn HapsAy C aJKOroJIeM YIOTpeOJsun Tmpe-
mapaTel KOHOIUIM ¢ 4acToToi 1—2 pas3a B Mmecdu. JlocTOBEpHOH pa3HMIIBI
B YaCTOTE M MHTEHCHBHOCTH YIOTPEOIEHUS aJIKOTrOJIsi 1 HAPKOTHKOB MEXKIY
o0crneoBaHHBIMK TIEPBOI M BTOPOH TPYIIT HE OTMEUEHO. B TpeTheii rpymie
OTMEUYEHO TOJNBKO YIOTPEOJEHUE AJIKOTONsS B COIOCTABUMBIX C JIPYTUMH
Tpynmamu J103ax U 4aCTOTOM.

Huzkoro ypoBHSI WM OTCYTCTBHSI T'€HETHYECKOTO pHCKAa HE HUMeN HH
onvH U3 obcienyeMbix. CpenHuil ypoBeHb reHeTHdeckoro pucka (1,0 6an-
na) Habmromancst y 1 genoseka (11,1 %) u3 mepBoii rpynmsl, y 4 genoBek
(36,4 %) u3 BTOpO# Tpynmel u y 4 4yenosex (66,7 %) U3 TpeThel IpyIIbl
(9=2,338, p<0,01 mexmy nepBoi u Tperbeii rpymmoi). [ToBbIeHHBIH ypo-
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BEHb TeHeTnIeckoro pucka (1,5 6amra) ormeuer y 2 obcneayemsix (22,2 %)
niepBo# rpymmsl, y 1 yenoBeka (9,1 %) Bo Bropoii rpymme u y 1 denoBeka
(16,6 %) n3 Tperbeli rpynnbl. BeicOKHMI U OYEHb BBHICOKHE YPOBHU PHCKa
HaliieHpl y 6 oOcimemnoBaHHBIX (66,7 %) TepBOW TPYIIIBEL, ¥ 6 YEIOBEK
(54,5 %) w3 Bropoii rpynnel Uy 1 genoBeka (16,7 %) B TpeThelt rpymie
(9=2,028, p<0,05 Mexay epBoii ¥ TPEThbEH IrpynIamHu).

YcpenHeHHOe 3HaYeHHE TeHEeTHYECKOro pUCKa JUIsl TIEPBOM IpyIIBI CO-
craswio 2,05+0,77 Oamna, mias Bropod rpymmel — 2,32+1,29 Oamna, mis
Tperbeid rpynmsl — 1,42+0,8 6amta (U=11,5, p<0,05 mpu cpaBHeHHM nepBoit
U Tperbel rpynim). MHTepecHo, YTo HanOOJIbIINE 3HAUYCHUS! TEHETHYECKOT0O
pucka (mpocturaroniie 4 0aJUIOB) y OTACTBHBIX JIAI ObLTH HAHICHBI BO BTO-
poil rpymme, 4TO OTPa3WjoCh B YCPEAHEHHOM 3HAYE€HHH TE€HETHYECKOTO
pHCKa, OIHAKO B IIEJIOM BBICOKMH M OYEHb BBICOKHH T€HETHUECKHH PHCK
Yarre BCTpevasics y JINI, COBEPIINBIINX YrOJIOBHBIE MPECTYIICHHUSI.

TakuM 00pa3oM, BBICOKHE M KpaiHE BBHICOKHE YPOBHH T'€HETHYECKOTO
pHCKa XUMHYECKOH 3aBUCHMOCTH MOTYT paccCMaTpuBaThcs Kak (hakTop co-
BEpLIEHHs] YTOJIOBHBIX NPECTYIUIEHUH MOJPOCTKAaMH, XMMHUUECKOH 3aBUCH-
MOCTH HE UMEIOIIMMH, CPEJHUH YPOBEHb pHCKa Haubojee XapaKTepeH s
3aKOHOIOCTYIIHBIX M COIIMAIBHO YCIEHIHBIX MOAPOCTKOB. JInma ¢ aaMuHu-
CTPaTUBHBIMH NPABOHAPYIICHUSMHU CKOpee IMPEACTaBISIOT co00H COOpHYIO
TPYNITy ¥ TPOTHO3 Ul HUX JOJDKEH ObITh YTOYHEH NpH AajibHEHIeM Ha-
Omronennu. [lepceKTHBHBIM HaNpaBieHUEM JUIsl HAY9HOTO MOUCKA SIBIISIET-
csl yrouHeHHEe (EHOTUIHMYECKUX IPOSIBJICHUH TeHETHYECKUX NUCHYHKIMHI
JUIsl CBOEBPEMEHHOM NPO(UIIAKTHIECKOH MOMOIIN OTATOIEHHBIM JIHIAM.

GENETIC RISK OF CHEMICAL DEPENDENCE AS A PREDICTOR
OF OFFENSES AMONG ADOLESCENTS

Yakovlev A. N., Brodyansky V. M., Vitchinkina V. L.,
Pashkevich N. V., Korostin M. L., Kibitov A. O.

Lipetsk Regional Narcological Dispensary, Lipetsk, Russia
V. Serbsky Federal Medical Research Centre for Psychiatry and Narcology,
Moscow, Russia

Genetic risk of chemical dependence can manifest itself at the prenosolog-
ical stage by behavioral disorders, but nature of the effect remains unclear.

The purpose of the work was to study the impact of genetic risk of
chemical dependence on the likelihood of offenses and crimes among mi-
nors without chemical dependence at the time of the examination.
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Material of the investigation. 6 girls and 20 boys aged 15—17 years
took part in the study (mean age was 16.12+1.05 years). The study involved
Russian adolescents of Lipetsk City, who gave informed consent to genotyp-
ing in 2015—2016.

Individuals with signs of chemical dependence, mental retardation and
mental disorders, as well as individuals with adjustment disorders (migrants,
neglected, disabled persons) were excluded.

The examinees were divided into three groups according to the criterion
of offenses. The first group consisted of 9 persons who had committed crim-
inal offenses (theft, infliction of bodily harm, robbery and others). The
second group consisted of 11 persons who had been brought to administra-
tive responsibility for drug use and (or) drinking alcohol in public places.
The third group (9 persons) was composed of adolescents, who appealed to
pass medical examinations for fitness for training at military high schools
and had not committed offenses.

To calculate an individual genetic risk of chemical dependence 5 poly-
morphicloci of 3 key genes of dopamine system were used: D2-type (DRD?2)
and D4-type (DRD4) dopamine receptors and tyrosine hydroxylase enzyme
(TH). It was considered that general risk markers were genotypesA1/A2 of
the DRD2 Tagql locus and N1/N2 of the DRD2N col locus, genotypes 6.6,
7.9 and 8.10 of the HUMTHO1-VNTR locus; specific risk markers: alleles
A2, A4, A7, A8 of the DRD4 V48 locus, S alleles of the DRD4 V120 locus.
The presence of each general risk marker is estimated as one point, each
specific risk marker — as 0.5 points. The level of risk was obtained by sum-
ming the points. The research was conducted as a blind one. Experts who
conducted the genotyping didn’t know the data of the probands. For statis-
tical analysis, Mann-Whitney test (U), Fisher's exact test (¢) were used.

All the probands in the first and the second groups used alcohol with
a frequency of 1—2 times per month, the preferred drink was beer at a dose
of 0.5 to 1.5 liters. One person from the first (11.1 %) and the second
(9.1 %) groups used cannabis preparations 1—2 times per month along with
alcohol. No significant differences in frequency and intensity of alcohol and
drug use between the first and second groups were observed. In the third
group only the use of alcohol at dosages and frequency comparable with
other groups was observed.

Nobody of the probands had low level or absence of genetic risk. The
average level of genetic risk (1.0 point) was observed in 1 (11.1 %) person
in the first group, 4 (36.4 %) people in the second group and 4 (66.7 %) in
the third group (¢=2.338, p<0.01 between the first and the third groups).
The increased level of genetic risk (1.5 points) was observed in 2 (22.2 %)
probands in the first group, in 1 (9.1 %) person in the second group and in 1
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(16.6 %) person in the third group. High and very high levels of risk were
found in 6 (66.7 %) persons in the first group, in 6 (54.5 %) persons in the
second group, and in 1 (16.7 %) person in the third group (¢=2.028, p<0.05
between the first and the third groups).

The average value of the genetic risk for the first group was 2.05+0.77
points, for the second group 2.32+1.29 points, for the third group 1.42+0.8
points (U=11.5, p<0.05 by comparing the first and the third groups). It is
interesting that the highest values of genetic risk (up to 4 points) for individ-
uals were found in the second group that was reflected in the average value
of the genetic risk; however, in general, high and very high genetic risk was
more common in persons who had committed criminal offenses.

Thus, high and very high levels of genetic risk of chemical dependence
can be considered as a factor in the committing the crimes by adolescents,
who do not have chemical dependence, the average level of risk is most typ-
ical for the law-abiding and socially successful adolescents. Individuals with
administrative offenses most likely represent a mixed group and prognosis
for them should be clarified in further observation. A promising area for
scientific research is to clarify the phenotypic manifestations of genetic dys-
functions for timely preventive care for burdened people.
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