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PE3IOME

Llenb uccnepoBaHma: u3yunTb accoumaumio HocutenbctBa rs6318 rena HTR2C, rs6313 reHa HTR2A, rs4680 reHa COMT, rs3785143 reHa
SLC6A2, rs1799913 reHa TPH1, rs7997012 reHa HTR2A ¢ pa3BuTieM HEBPOTUYECKMX PACCTPOICTB Y INLL IOHOLIECKOrO BO3PACTa, NPOXUBAIOLLUX
B KpacHosipckom kpae.

NlM3aiH: cpaBHUTENbHOE UCCNEef0BaHME.

Martepuanbl u metoabl. B uccnepfoBaHue BKAtoueHbl 133 KNMHWYeCKM 340poBbIX J06poBosbLA. Bo3pacT yyacTHUKOB BapbupoBan oT 16
00 24 net. MonekynspHo-reHeTMyeckue WCCNefoBaHUA NpoBefeHbl Ha 6ase nabopatopun meguuuHckoit reHetuku ®r6OY BO KpaclMY
uM. npod. B.®. BoitHo-fAceHeukoro Mun3apasa Poccuu. MpousBefeHbl NCMXONOrMYeckoe TeCTUPOBAHME C MCMONb30OBAHUEM OMPOCHUKA
JenpeccuBHon cumnTomatukm beka, wkansl counansHo-cutyatusHoi Tpesorn 0. Konpawa B moaudukauum A.M. MpuxoxaHra, focnutanbHom
LWKanbl TPEBOTU U AENPECCHY, a TAKXKE UCCNef0BaHNe acCOLMaLMN HOCUTENbCTBA OfHOHYKNEOTUAHbIX BapuaHTos (OHB) rs7997012 reHa HTR2A,
rs6318 reHa HTR2C, rs6313 reHa HTR2A, rs4680 reHa COMT, rs3785143 reHa SLC6A2, rs1799913 reHa TPHI c HeBpOTUYECKUMMW HApYLIEHUSA-
MU (TPEBOXHOCTbIO W CYOKIMHMYECKO fenpeccueit).

Pesynbrarbl. Mo pgaHHbIM MHOTOGAKTOPHOTO aHanW3a, BbiABNEHA accouuauus HocutenbctBa amnens G reHa COMT (oTHOWweHWe wWaH-
cos (OLU) =2,784; 95% poseputensHelit uutepsan (AN): 1,291-6,001; y2=6,986; p=0,009) v reHotuna AG (OLL = 2,208; 95% AW: 1,032-4,724;
%2=16,716; p < 0,001) c cybknMHMYeCKOI flenpeccueit no cyMmmapHOMYy nokasatento wkansl beka. Hocutensbcteo reHotuna CC rs1799913 reHa
TPH1 nosbiwaeT puck yyebHoit TpeBoxHoCTH B 3 pasa (OLL = 3,011; 95% [N: 1,138-7,967; y? = 7,622; p = 0,023).

3aknioueHue. Hocutenbcteo annens G u reHotuna AG rs4680 reHa COMT accouMmpoBaHO C CyBKAMHUYECKOI Aenpeccueil, a HoCUTebCTBa
reHotuna CCrs1799913 reHa TPH1 noBblwaeT puck yyebHoit TpeBOXKHOCTH B 3 pa3a. Takum o6pazom, OHB faHHbIX reHOB MOXHO paccMaTpuBaTh
KaK NpeAnKTOpbl HEBPOTUYECKUX PACCTPOIICTB, 3HAYUMbIE YXKE Ha CYOKINHMYECKOM YPOBHE.

Knwoyessle cnosa: red COMT, ren TPH1, TpeBora, flenpeccus, HeBpoTMYeCckue paccTponcTea.

Ina untuposanua: laseqkamnd K.A., [lomopaukas E.A., [Imutpenko [1.B. leHeTuyeckue npefuKTOpbl PasBUTUS BereTaTMBHON AMCHYHKLUU.
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ABSTRACT

Aim: To study the association of the HTR2C gene rs6318, rs6313 of the HTR2A gene, rs4680 of the COMT gene, rs3785143 of the SLC6A2
gene, rs1799913 of the TPH1 gene, rs7997012 of the HTR2A gene with the development of neurotic disorders in young people living
in the Krasnoyarsk Territory.

Design: A comparative study.

Materials and methods. The study included 133 clinically healthy volunteers. The age of the participants ranged from 16 to 24 years.
Molecular genetic studies were carried out on the basis of the Laboratory of Medical Genetics of the V.F. Voino-Yasenetsky Moscow State
Medical University of the Ministry of Health of Russia. Psychological testing was performed using the questionnaire of depressive symptoms
of Beck, the scale of socio-situational anxiety of 0. Kondash in the modification of A.M. Parishioner, Hospital scale of anxiety and depression,
as well as carrier study of the association of single nucleotide variants (ONV) rs7997012 of the HTR2A gene, rs6318 of the HTR2( gene, rs6313
of the HTR2A gene, rs4680 of the COMT gene, rs3785143 of the SLC6A2 gene, rs1799913 of the TPH1 gene with neurotic disorders (anxiety
and subclinical depression).

Results. According to multivariate analysis, the association of the COMT G gene allele carrier (odds ratio (OR) = 2.784; 95% confidence
interval (CI): 1.291-6.001; x? = 6.986; p = 0.009) and the AH genotype (OR = 2,208; 95% CI: 1,032-4,724; x? = 16.716; p < 0.001) with
subclinical depression according to the total index of the Beck scale. Carrying the SS genotype of the rs1799913 TRNI gene increases the risk
of learning anxiety by 3 times (OR = 3.011; 95% CI: 1.138-7.967; x?=7.622; p = 0.023).

Conclusion. The carriage of the G allele and the rs4680 genotype and AG of the COMT gene is associated with subclinical depression, and
the carriage of the SS genotype of the rs1799913 TRN1 gene increases the risk of learning anxiety by 3 times. Thus, the ONV of these genes
can be considered as predictors of neurotic disorders, significant already at the subclinical level.

Keywords: COMT gene, TRN1 gene, anxiety, depression, neurotic disorders.
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BBEJEHUE

IncdyHKkums BereTaTUBHON HepBHOI cuctemsl (BHC) sBnsetcs
pacnpocTpaHeHHbIM 3aboneBaHuem [1]. CumnToMbl BeretaTus-
HbIX HapyLEeHWi 0BWMUPHLI, Pa3HOOOPa3Hbl U YACTO Hecneuu-
tunyHbl. Tonbko y 10-25% naumeHTOB BeretaTMBHas LUCHYHK-
LMA AMArHOCTUPYETCA MpWU MEepBOM MOCELEHUM, Y OCTaNbHbIX
OHa MOXeT ObITb BbfiBIEHA NULWb oAbl cnycta [2].

B crpyktype BHC BbigensioT f[Ba aHaToMuyeckn U yHK-
LMOHANbHO PA3/IMYHBIX CTPYKTYPHbLIX OTHENA: CErMEHTapHbIA,
NpeACcTaBAeHHbIN nepudepuyeckuMn BereTaTUBHbIMU HepBamu
U cnaeTeHusaMu, 60KOBbIMU pOramu CNMHHOMO MO3ra W BereTa-
TUBHBIMU A4PaMU CTBONIA MO3ra, U HAfLCErMeHTaPHbIA, NpeAcTaB-
JIEHHbII BEPXHUMU OTAeNamMu CTBOJMA MO3ra, rMnoTanamycoM,
NMMONYECKOI CUCTEMOI M accouMaTMBHOM KOPOW 60/bLIKUX
nonywapuii ronoBHoro Mo3ra. Mpu 3Tom ecnu hyHKLUM CermeH-
TapHoro otaena B GoJblUel CTENEHU OrpaHUYMBAIOTCA MOAAEP-
aHWeM romeocTasa NoKos, TO HafCerMeHTapHblil oThen oTee-
YaeT npeMMylLeCTBEHHO 3a afanTaLMOHHO-KOMMEHCATopHble
peakuuu opraHusma [3].

KnuHuyeckn BereTaTWBHble HapyLEHWA MOXHO Pa3fenuTb
Ha TpU cuHapoma [4].

1. CuHapom nepucepnyeckoil BereTaTMBHO He[0CTaTO4HOC-
TW, BO3HUKAKOWMIA NpU NOPaKeHUU GOKOBLIX POrOB CMUHHOMO
MO3ra, BEreTaTWBHbIX FaHmueB, neputepuyeckux HepBHbIX
BOIOKOH. KNMHMYeCKM OH NposBNAETCA NaTONOrMeit CO CTOPOHbI
BHYTPeHHUX opraHos, yawe Bcero KT u ceppeyHo-cocymmc-
TOI CUCTEMBI.

2. AHrvoTpodoanrnyeckuit CUMHAPOM, BO3HMKAKOWMIA U3-3a
NOBPEeXJeHWUs BEretTaTMBHbLIX BOJOKOH KpymHbIX nepudepuyec-
KWX HEPBOB U NPOABAAOWMUIACA B OCHOBE CBOEN B BUAE NIOKaNb-
HbIX BEreTaTUBHbIX PAcCTPOWNCTB B KOHEYHOCTAX (TpOoduyecKnx
paccTpoiiCcTB, M3MEHEHUS OKPACKM U TYpropa KoXu, OTEKOB).

3. NcuxoBereTaTuBHbIN CUHAPOM ABASET CO6OM NONUCUCTEM-
Hble BereTaTMBHble PacCTPOMCTBA, BO3HMKAIOWME B pe3ynbraTte
HapylweHnsa GYHKLUMIN HagcermeHtapHoro otaena BHC nop Bo3-
JeiCTBUEM MCUXNYECKUX CTPECCOPOB [4].

TpeBora 1 paccTpoiicTBa, CBA3aHHble CO CTPECCOM, OTHOCATCA
K uucny Haubonee pacnpoCTPaHEHHbIX HEBPOTUYECKUX Hapy-
WeHKnit. XoTa nccnefoBaHUs cemein 1 GNU3HEL0B NOKa3biBaIoT,
4TO U reHeTuyeckue akTopbl, U HaKTOPbl OKpYXKaloLei cpenbl
UrpaloT BaXKHYI Pofib B UX ITUONOTUMW, TEeHETUYECKUE OCHOBbI
TPEBOXHbIX U CBA3aHHbIX CO CTPECCOM PACCTPOICTB M3yYeHsl
HepocTaTouHo [5].

MoBbIleHHas TPEBOXKHOCTb CNOCOGCTBYET M3MEHEHMIO TOHY-
Ca CMMMATUYECKO HEPBHOI CUCTEMBI, MOBLIWAET NPECCOPHbIE
peakuuu, BbIOPOC KATeXoNaMWUHOB, YTO BbI3biBAeT AucOanaHc
B BHC. [luc6anaHc B coctosHuu otgenos BHC Habniopaertcs
npu pasnuyHbiX 3aboneBaHUAX, €r0 COMPOBOXAAIOT U Apyrue
M3MeHeHNs (QYHKLMOHANbHOrO M MOPhONOrnyecKoro Xapak-
Tepa, YTO NPUBOAUT K VYXYALWEHUKD CaMOYYBCTBUSA OOJIBHBIX,
a B UTOTe — K CHMXEHMIO KauecTBa XMU3HW U pa3BUTWIO Hapy-
WeHKit B NCUX03IMOLMOHaNbHoi cdepe [6].

B HacTosllee BpeMs HECOMHEHHbI WHTEPEC NpeacTaBis-
0T MOMCK W M3yYyeHUe TeHETUYECKUX MPeAUKTOPOB pa3BUTUA
HEBPOTUYECKUX HAPYLIEHWii, B YAaCTHOCTU TPEBOXHO-Aenpec-
CMBHbIX PacCTPOIACTB.

Mpeanonaraetcs, 4TO KIKOYEBYIO PONib B NOABAEHWUU Aenpec-
cumn nrpaet AUchyHKLMUA MOHOAMUHOB (CEPOTOHMHA, AodaMmHa
1 HopanuHedpuHa) — HelpOMeuaToOpoB HEMpPOTPAHCMUTTEp-
HbIX CUCTEM MO3ra YenoBeka [7].

CepoToHMHepruyeckas cucteMa umMeetcs 6obluoe 3HaYeHMe
B perynfuuu counanbHoro nosepeHus. HocutenbCTBO OfHOHY-
KneotupHbix BapuaHTos (OHB) reHoB, OTBETCTBEHHbIX 33 06MeEH

CepoTOHMHA, B TOM Yncne reHoB HTR2C n HTR2A, moxeT obycnos-
NWBaTb Pa3BUTHE AENPECCUN W NOBbLILEHHON TPEBOXHOCTK [8].

OAHMM W3 KaHAMAATOB B NPEAWKTOPbl pa3BWUTMA penpec-
CUBHbIX PacCTPOWCTB ABNAETCA reH, kopupyowuint 2C peuentop
CEpOTOHMHA, TaKXKe UMEIOLLMIA accoLmaLmum ¢ peakunen KopTu-
30/1a U NOBEAEHYECKUMU U3MeHeHuaMY [9].

B pspe wccnepoBaHuii nokasaHo, 4to Hocutenu annens C
reHa HTR2C nmetoT 6onee chOKYCUPOBaAHHBIK adeKT B oTBET
Ha CTpecc, HeafanTUBHble peakuun Ha ctpecc [10] u Gonee
BbICOKMI PUCK Pa3BUTUS peLuanBUpYIOLLEN Aenpeccuu 1 buno-
nApHoro pacctpoicrea [11].

0OpHako uccnegoBaHus B3auMmocBsA3M HocutenbctBa OHB
reHOB, KOAMPYIOWMUX HEMPOTPAHCMUTTEPLI U/UAN UX PeLenTopsl,
C pa3BUTMEM HEBPOTUYECKUX NPOSABNEHMUI BEreTaTMBHbIX Hapy-
WeHKit y xuteneit Boctounoit Cbupu paHee He NPOBOAUMCE.

Llenb nccnepoBaHuA: 13y4yuTb accoOLMALUID HOCUTENbCTBA
rs6318 reHa HTR2C, rs6313 reHa HTR2A, rs4680 reHa COMT,
rs3785143 reHa SLC6A2, rs1799913 reHa TPH1, rs7997012 reHa
HTR2A c pa3BMTMEM HeBpPOTWUYECKMX PACCTPOMCTB Y /UL IOHO-
LecKoro BO3pacTa, NpoxuBawoLux B KpacHoapckom Kpae.

MATEPUAJIbI U METO/1bl

WccnepoBaHue 0f0GPEHO JNIOKaNbHbIM - 3TUYECKUM  KOMUTe-
Tom ®r60Y BO KpaclMY um. npod. B.®. BoitHo-fceHeukoro
MwuH3ppasa Poccuu (npotokon N2 64/2015).

B uccnepoBaHue BKAtuYeHbl 133 KAMHUYECKU 3[40pOBbIX
[06pOBONbLA-€BPONEONAR, MNPOXKMBAKWMX HA TEPPUTOPUM
KpacHospckoro kpas. Bo3pact yyacTHMKoB BapbupoBan ot 16
10 24 net.

MonekynspHo-reHeTM4Yeckme  UCCNefoBaHUA  MpoBefe-
Hbl Ha 6a3e nabopaTopuu MefULMHCKOW reHeTuku (4. M. H.,
pouent [.B. [mutpenko) Orb0OY BO KpaclMY wum. npodo.
B.®. BoitHo-fceHeukoro Mun3apasa Poccuu.

MpounsBeneHo NcMxonornyeckoe TeCTMPOBaHME C UCMONb30-
BaHMWEM OMPOCHMKA LENPECCUBHON cMMNTOMATUKK beka, WwKansl
coumanbHo-cutyatusHoit Tpesoru 0. KoHpawa B moaudukaumm
A.M. NpuxoxaHxa, locnuTanbHOM WKanbl TPEBOrU U fenpeccuu.

N3yyeHsbl accoumauum Hocutensctea OHB rs7997012 reHa
HTR2A, rs6318 reHa HTR2C, rs6313 reHa HTR2A, rs4680 reHa
COMT, rs3785143 reHa SLC6A2, rs1799913 reHa TPH1 ¢ HeBpo-
TUYECKUMU HApyWeHUsAMN (TPEBOXKHOCTbIO M CyOKIMHUYec-
Koit jenpeccueit).

CratucTuyeckas 006paboTKa pe3ynbTaToB OCYLECTBAANACH
C NMOMOLWbI0 MaKeTa MpukNagHelx nporpamm Statistica v. 7.0
(StatSoft, CLLIA). Pa3nuumsa cuntanu cTtaTuCTMYECKM 3HAYUMbIMU
npu p < 0,05.

PE3VNbTATbHI

YacrtoTta HocutenbctBa OHB renos HTR2A, HTR2A, HTR2C, TPH1,
SLC6A2, COMT y nuu 1OHOWECKOro BO3pacTa, MPOXMBAKLWUX
B KpacHospckom Kpae, npusefeHa B mabauye 1.

Yactota HocutenbctBa wuccnepyembix OHB reHoB HTR2A,
TPH1, SLC6A2, COMT y nuu 1OHOWeCKOro BO3pacTa, NMpoXMBalo-
wmx B KpacHoApcKOM Kpae, COOTBETCTBYET 3aKOHY paBHOBECUs
Xapau — BaiiHb6epra.

YacroTa HocuTenbctBa usyyaembix OHB reHos B Mupe npeg-
cTaBneHa B mabauye 2.

Y xuteneit KpacHospckoro kpas BbisifieHa Gonee BbicOKas
4acToTa HOCUTeNbCTBA rOMO3uroTHoro reHotuna AA rs7997012
u reHotuna GG rs6313 reHa HTR2A B CpaBHEHWM C TaKOBOIA
B 06lWeMupoBOi nonynauuu B uenom (21,39 npotus 9,7%;
46,72 npotus 20,4% COOTBETCTBEHHO). PacnpeneneHue Hocu-
TeNbCTBA NONMMOPGHBIX BapMaHToOB reHoB rs6318 reHa HTR2C,
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Taoamuma 1 / Table 1 l

YacroTa HOCUTEABCTBA OAHOHYKACOTHAHBIX
BapuanToB (OHB) renos HTR2A4, HIR2A,
HTR2C, TPHT1, SI.C6.42, COMT
Y AHII FOHOIIIECKOI'O BO3PACTAa — JKHUTEAEH
KpacHosapckoro kpas
The rate of carrier status of single nucleotide
variant of genes HTR2A4, HIR2A, HTR2C,
TPHT1, SI.C6.A2, COMT in adolescent residents
of the Krasnoyarsk Territory

OHB leHotun | Koanuecrteo, PaBHOBecue
n (%) Xapau — BaitH6epra,
X P
rs4680 AA 41 (29,93) 0,0282
reda COMT | aG 67 (48,91) |P=0866
GG 29 (21,16)
rs3785143 | CC 101 (73,72) |0,0247
reHa SLC6A2 | cT 33 (24,09) p=0875
T 3(2,19)
11799913 | AA 25(18,38) [3,695
reda TPHI | ac 79 (58,09) p =0,054
[ 32 (23,53)
rs7997012 | AA 89 (21,39) 0,3837
reHa HTR2A | AG 200 (48,08) |P= 0,535
GG 127 (30,53)
rs6313 AA 14 (10,22)  |0,0055
reHa HTR2A | G 59 (43,07) p =0,940
GG 64 (46,72)
rs6318 cC 14 (3,37)  |10,7499
reda HTR2C |gc 77 (18,51) p=0,001
GG 325 (78,13)
rs4680 reHa COMT, rs3785143 reHa SLC6A2 y xuTenei

KpacHospcKoro kpas cOnoCTaBMMO C MOKa3aTeNsMU MUPOBbIX
uccnepoBaHuin [13].

Mo gaHHbIM MHOTO(AaKTOPHOTO aHaNM3a, HaliaeHa accoumaLms
HocuTtenbcTea annens G reHa COMT (oTHoweHue waxcos (OLL) =

Tabamma 2 / Table 2 l

YacToTa HOCUTEABCTBA OAHOHYKACOTHAHBIX
Bapuanros (OHB) renos HIR2A4, HIR2A4,
HTR2C, TPHT1, SL.C6.A2, COMT B mupe [12]
The rate of carrier status of single nucleotide
variant of genes HTR2A, HTR2A, HTR2C, TPHT,
SLC6A2, COMT worldwide [12]

OHB leHotun | Konuuecrso, PaBHOBecue
% Xapau — BaiiH6epra,
X P
rs4680 AA 24,8 0,611
reda COMT | AG 46,0 p=0434
GG 29,2
rs3785143 | CC 82,3 0,942
reHa SLC6AZ | cT 17,7 p=0,331
1T 0
1s7997012 | AA 9,7 1,607
reHa HTR2A | AG 51,6 p=0,204
GG 38,7
rs6313 AA 27,4 0,241
reHa HTR2A | pG 52,2 p=0,623
GG 20,4
1s6318 cC 9,2 23,896
reda HTR2C |Gc 13,8 p =0,000001
GG 76,9

2,784; 95% poBepuTenbHbii uHTepBan (AW): 1,291-6,001;
%% = 6,986; p = 0,009) u redotuna AG (Ol = 2,208; 95% [MU:
1,032-4,724; y*=16,716; p <0,001) c cybknMHMYECKON fienpec-
Cueit No cymmapHoMy nokasarento Wwkansl beka (ma6a. 3).

Hocutenbcto reHoTtuna CC rs1799913 rena TPHI nosblwaet
puck y4yebHoi TpesoxHoctv B 3 pasa (OWL = 3,011; 95% [U:
1,138-7,967; x2 = 7,622; p = 0,023) (ma6n. 4).

Cratuctnyeckn 3Hadumble accouuauuum Hocutenbctea OHB
rs7997012 reHa HTR2A, rs6318 reHa HTR2C, rs6313 rena HTR2A,
rs3785143 reHa SLC6A2 C TPeBOXHOCTbIO M CYOKIMHMYECKM
3HauYMMOW flenpeccuent, no JaHHbIM MHOrO(aKTOPHOro aHaimn3a,
oTcyTcTBYIOT (P > 0,05).

TaGammra 3 / Table 3 l

Acconmanua HOCUTEABCTBA T€HOTUIIOB U aareaerd rera COMT
C YPOBHEM ACIIPECCUBHON CHMIITOMATHKH

The correlation between the carrier status of COMT genotypes and alleles and the level of depression symptoms

Annenb, reHotun KoHTponbHas OcHoBHas rpynna 12 P OTHOwWeHHe 95%
rpynna (n=93) WaHCoB AOBepUTENbHbIN
(n = 40) MHTepBan

A 15/57 0,36 0,61 6,986 0,009 0,359 0,166-0,774

G 26/36 0,64 0,39 2,784 1,291-6,001

AA 2/37 0,05 0,40 16,716 | <0,001 | 0,079 0,018-0,350

AG 25/40 0,62 043 2,208 1,032-4,724

GG 13/16 0,33 0,17 2,317 0,987-5,438

PXB 4,963 (p=0,025) |0,814(p=0,366) |-

[Tpumedaanne. 3aech u B TabAnIe 4 OOABHBIC PA3SACACHBI HA TPYIIITBI C HAAYHUEM HAH OTCYTCTBHEM ACITPECCUBHOIT

CHUMIITOMATHKI.

Note. Here and Table 4: patients are divided into groups presenting with or not presenting with depression symptoms.
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Tabaumna 4 / Table 4 l

Acconmanyua HOCUTEABCTBA T€HOTUIIOB M aAAeAel reHa [ PHT
C yPOBHEM y4eOHOM TPEBOXKHOCTH
The correlation between the carrier status of TPH7 genotypes and alleles and the level of academic anxiety

Annensb, reHoTun KoHTponbHas OcHoBHas rpynna x2 P OTHOWeHMne 95%
rpynna (n = 47) LaHCOoB LOBepUTENIbHbIN
(n = 85) MHTepBan
A 35/27 041 0,57 3,217 0,073 0,518 0,251-1,067
C50/20 0,59 0,43 1,928 0,937-3,969
AA11/13 0,13 0,28 7,622 0,023 0,388 0,158-0,956
AC 48/28 0,56 0,60 0,880 0,427-1,814
CC26/6 0,31 0,13 3,011 1,138-7,967
PXB 2,334 (p=0,126) 2,244 (p = 0,134) -
OBCYXXAEHUE Mpu uccnepoBaHUM reHETUYECKMX NPELUKTOPOB Pa3BUTUA

Hamu obHapyeHa accouyuaLms HocuTenbCTa annens G u reHo-
tuna AG reHa COMT ¢ cyOKNMHMYECKOI aenpeccueil no cymmap-
HOMY nokasaTtenio Wwkanbl beka, 4To noaTBEPXKAAET 3HAYMMOCTD
HOCMTENbCTBA NONUMOPGHBIX BAPUAHTOB [AHHOTO reHa B (op-
MUPOBAHWK JENPECcCUM, U 3TO COMACYeTCs C pe3yabTaTaMmu apy-
rMx aBTopoB. [14-22].

B oTKpbITOM monynauuu HaceneHua 25-44 net npu cnyvai-
HOM BbIOOPKE U3 224 MYXUYMH W 217 KeHWUH cpeamn HocuTenei
reHotuna G/G reHa COMT BbICOKMIA YypOBEHb Aenpeccuu BCTpe-
yancs vauwe, yem y Hocuteneit redotuna A/A. Y nocnepHux
BbICOKWI1 ypOBEHb filenpeccun Habogancs pexe, Yem y HOCU-
Teneit redotuna G/A u HocuTenei BCex reHOTUNOB B LIEIOM.
Y Hocuteneit annens G 6Gonee 4yacto Gbl BbICOKWI YPOBEHb
Jenpeccuu, yem y Hocutenei annens A [14].

bonbwoe BHWMaHWe ypensetcsa cBA3u rs6480 reHa COMT
M cTpecca Kak Haubonee 3Hauyumol. B uccnepoBaHum
T.0. Watanabe u coaBt. (2017) noka3aHo, YTO HOCUTENU TeHO-
Tuna AA Gonee NOATBEPIKEHBI U YYBCTBUTENbHbI K CTPECCOBbBIM
(hakTOpaM B AETCKOM U IOHOLIECKOM BO3pacTe, YTO BMOCIEACT-
BUM NPUBOAMT K CTPECCOBbLIM peakuusm B 6onee 3penom
Bo3pacTe [16].

L. Ahmadi (2018) npepcTtaBun faHHble 06 accouuauyuu
rs4680 reHa COMT ¢ wu3odpeHneir 1 GUNONAPHBIM PACCTPOICT-
BoM I Tuna [23]. OaHako 6ONbWMHCTBO UCCNefoBaTeNel 0TMe-
yatoT cBa3b faHHoro OHB ¢ TpeBOXHO-menpeccMBHbIMM pac-
cTpoiicTBamu. Tak, HOCUTENbCTBO annens A 3HauuTeNbHO yBeNu-
uMBaeT puUcK fenpeccum [14, 17].

OpHaKo NOCKONMbKY B Hallell BbIGOPKE, B OTIMYME OT ApYrux
MCCNef0BaHUN, HAXORAUIUCH NIOAN C CYOKTMHUYECKUMU NPOSB-
JIEHUAMU TPEBOTY, 3HAYMMas accoumauus reHa COMT c TpeBoxk-
HbIMU paccTpoiicTBamMu He oGHapyXeHa.

[eTepo3nroTHoe HocuTenbCTBO rs4680 reHa COMT moxet
BbICTYNaTh B ponu hakTopa puUCKa CKNOHHOCTW K arpecCuBHO-
My MOBeAEHUI0, YTO MOKa3aHO B UCCNEA0BaHWM HOCUTENbCTBA
pasinyHbix reHos y 205 fobpoBonbLeB B Bo3pacTe 12-19 ner.
IT0 MOXKET UMeTb 0CObEHHOE 3HAYeHUe Y NLL IOHOWECKOro BO3-
pacTa, T. K. arpeccuBHOE NoBefeHWe B IOHOLWECKOM BO3pacTe
MOJKeT ycyry6utbcs B OyaylieMm, NpuBOAs K NposiBieHuo Gonee
cepbe3Horo Hacuius [18, 19].

CoumanbHas M301ALMA 3HAYUTENLHO MOBbIWAET PUCK arpec-
cuBHoro nosefeHus [20]. Hocutenu annens A rea COMT 6onee
OCTPO pearupyloT Ha COLMANbHYK W30MALMIO U NPOABAAIOT
6onee cunbHyto arpeccuto [21]. HanpoTus, counanbHas nHTer-
pauus CHWUXaeT PUCK arpeccuBHbIX NPosBieHuit [22].

Lenpeccuii obpawaet Ha cebs BHUMaHue rs1799913 reHa TPHI.
MokazaHa ponb TpUNTO(AHTMAPOKCUNA3bl B  CO3pPEBaHUM
CepOTOHMHOBLIX HENPOHOB B FrONIOBHOM Mo3re [24].

B kauectBe BaxHeiilwero perynatopa HEpBHOM CUCTEMb
BbICTYNAeT AodamMuH, OT KOTOPOro 3aBUCAT NOBELEHUE, BO3HA-
rpaxgeHve [25], npuHaTMe peweHunit [26], moTMBauus, 3MO-
umu [18], a TakKe perynauus ncUXoMoTopHbIX GyHKUMiA [23].

HocutenbctBo reHotunos CC u CA reHa TPH1 cBA3aHo
c 6onee BbICOKMM PUCKOM [€MPECCUBHbIX 3MU30[0B W Pasnny-
HbIMU BUAAMM 3aBuUcuMocTeln [27]. B uccnepyemoii Hamm Korop-
Te NMOKa3aHO CTaTUCTUYECKM 3HAYMMOe yCuiieHune yuebHOM Tpe-
BOXHOCTW y HocuTeneit reroTtuna CC.

feH HTR2C sBnseTcs 4pe3Bbl4ailHO BAXXHOW MULIEHbID ANs
NIeKapcTB, WCMOMb3yeMblX NpU JIeYeHUU PpAAa NCUXUYECKUX
paccTpoiicts, BKIo4as genpeccuio [10]. Kpome Toro, Hocu-
TenbcTBo rs6318 reHa HTR2C cBA3aHO C HapyleHWeM OTBe-
Ta Ha CTPecc W pas3BUTUEM [Eenpeccuu, TAKECTbI Aenpeccuu
¥ OTBETOM Ha fieyeHue hapmMaKoNornyeckuMm aHTUAENpeccaH-
TaMu, CTpecc-uHAYLMPOBAHHbLIM BbICBOOOXAEHUEM foaMUHa.
CywectByeT accouuauus noaumopcdusma reHa, Koaupyiolye-
ro peuentop cepotoHuHa 2C, ¢ Aenpeccueit U nokasatensmu
KayecTBa XW3HU Yy NaLUMEHTOB neper onepauuein KOPOHapHOro
WYHTMpPOBaHMA [28].

B uccneposannu B.H. Brummett n coast. (2012) noka-
3aHo, yto Hocutenn anneneit C u G reHa HTR2C umetoT pas-
Hble CTapTOBble YPOBHM KopTu3ona. Y Hocuteneit annena G
reHa HTR2C Huxe ypoBeHb KOPTM30M1a B KPOBM, BblAenstouie-
rocsi B OTBET Ha CTPecC, rpycTb WAWU THEB, U OHWU UCMbITbIBAIOT
MeHee CUJIbHbI THeB U Gonee cnabble CUMNTOMbI Jenpeccuu.
MpennonoxeHa TakKe CBA3b MEXAY YBENUYEHUEM IKCMPECCUu
reHa HTR2C n 6onee BbICOKOI peaKTUBHOCTbIO amuraansl [29].
Takum o6pa3om, HocuTenbctBo annens C MoxeT cnoco6cTBo-
BaTb PUCKY BO3HUKHOBEHWS LENpeccuu Kak CaMOCTOATENbHO,
TaK W NpU COYETAHWUUM C XKU3HEHHBIM CTPECCOM, U NpepAcTas-
NATb  KAMHMYECKYI 3HAYMMOCTb [N paHHEN [uarHocTu-
Ku genpeccum [10].

MokasaH u 6onee BLICOKMI YPOBEHb TPEBOXHOCTU Yy HOCH-
Teneit annens C rs6318 reHa HTR2C kak B rpynne nauueHToB
C Wwu3othpeHuen, Tak U y ncuxmyeckn 3popossix auy [30].

CepoToHuHOBbIe peuenTtopbl 2A Tuna (5-HT2AR) sBnstoT-
CA BaXHbIM 3BEHOM B MNaToreHese pasfiMyHbIX HeBPOTMYEeC-
kux pacctpoicts. OpgHako Bknag HocutenbctBa pasHbix OHB
reHa HTR2A B pa3BuTMe Aenpeccun HOCUT NPOTUBOPEYMBLIN
xapakrtep [13, 31].
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HocutenbctBo OHB rs7997012, pacnonoxeHHOro B MHTPOHE
reHa HTR2A, 3Haunmo accoumaumnpoBaHo ¢ 3(EKTUBHOCTbIO
fleYeHUs LMTanonpamMoM 1 pUCKOM CyMuUMAA Npyu HaNUymMu anu-
30[10B CEKCYaNnbHOTo Unu Gu3nyeckoro Hacunus B fetcree [32].

OpHako npu cpaBHeHMUM 3[0POBbLIX NOAEN M NaLUEHTOB
C Jenpeccueil, B TOM YuCie C TAXKENbIM [enpecCUBHbIM pac-
CTPOICTBOM, B KOPEWCKOI, ANOHCKON M (UHCKOW Nonynauuax
Kakue-nmbo 3HauMMble CBA3M Pa3BUTUA [EeNpeccuil ¢ Hocu-
TenbctBoM OHB reHa HTR2A He BbisiBneHbl [33].

Hocutenscteo OHB rs6313, rs6314, rs7997012 reHa HTR2A
cpeau 197 300pOBbIX UCMLITYEMBIX €BPONECKOr0 NPOUNCXOXAe-

HUS CTAaTUCTMYECKM 3HAYUMO He BAMANO Ha MIOTHOCTb 5-HT2A
peuenTopoB B KOPE FOJOBHOMO MO3ra, MO AaHHLIM NO3UTPOH-
HO-3MUCCUOHHOW ToMorpadun [34].

3AKJIOYEHUE

HocutensctBo annens G u renotuna AG rs4680 reHa COMT
accoLMMUpPOBAHO C CYBKAMHUYECKOI fienpeccueit, @ HOCUTENbCT-
Bo reHotuna CC rs1799913 reHa TPHI noBbiwaeT puUck yyebHoi
TPEBOXHOCTU B 3 pa3a. Takum o6pazom, OHB paHHbIX reHoB
MOXHO paccMaTpuMBaTb KakK MPeAuKTOpbl HEBPOTUYECKUX pac-
CTPOWCTB, 3HAUMMble yXKe Ha CyOKNIMHUYECKOM YPOBHE.

Bknap asTtopos / Contributions

Bce aBTOpbl BHEC/M CyLECTBEHHbI BKIAJ B NOAFOTOBKY CTaTbi, MPOYNn 1 ofobpunu duHanbHyto Bepcuio nepep nybnukauuei. Bknag kaxporo
n3 aBTopos: laseHkamnd K.A. — 0630p nutepatypel, c6op 1 06paboTKa AaHHbIX, MHTEPMPETaLUA NONYYEHHbIX Pe3ynbTaToB, HanuUCaHWe CTaTby;
[omopalkas E.A. — npoBeaeHue n MHTEpNpeTaLns NoauMepasHoii LenHoit peakuuu; Imutperko [.B. — HayyHoe pyKOBOACTBO paboTOM, MOMOLYb
B MHTEPNPEeTaLun JaHHbIX, KOPPEKTUPOBKA U YTBEPXK/AEHUE CTaTbU.

All authors made a significant contribution to the preparation of the article, read and approved the final version before publication. Special
contribution: Gazenkampf, K.A. — literature review, data collection and processing, interpretation of the results obtained, writing the article;
Domoratskaya, E.A. — conducting and interpreting the polymerase chain reaction; Dmitrenko, D.V. — scientific guidance, assistance in data
interpretation, correction and approval of the article.

KoHdnukr untepecos / Disclosure
ABTOpr 3asBNA0T 00 OTCYTCTBUU BO3MOXHbIX KOHle'WIKTOB MHTEpPECOoB.

The authors declare no conflict of interest.

®uHaHcuposanue / Funding source
WccnepoBakne npoBefeHo B pamMKkax KOMNIEKCHO TeMbl «MeHeKMeHT opdaHHbx 3a6oneBaHmit» N2 AAAA-A19-119031990004-3.

The study was conducted within the framework of the complex topic "Management of orphan diseases" No. AAAA19-119031990004-3.

3tuveckoe yreepxpaenue / Ethics approval

WccnepoBaHue ofobpeHo nokanbHbiM 3Tyeckum komutetom ®TBOY BO «KpacHospckuit rocynapCcTBEHHbIN MeAULMHCKWIA YHUBEPCUTET UMEHU
npodeccopa B.®. BoitHo-fAceHeukoro» MuHucTepctea 3apaBooxpaHenus Poccuiickoit ®Pepepauuu, npotokon N2 64/2015. MauueHTsl nognucanu
MH(HOPMMPOBAHHOE COTNacKe Ha y4acTue B UCCNE[0BaAHNN.

The study was approved by the local ethics committee of Prof. V.F. Voino-Yasenetsky Krasnoyarsk State Medical University, protocol No. 64/2015.
All patients signed Informed Consent Form for the participation in the study.

06 aBTopax / About the authors

lasenkamnd Kupunn Anekcanpposuy / Gazenkampf, K.A. — accucteHT kadepnpbl MeSULWHCKOW FeHETUKM U KAWHUYeCKOW Helpodu3anono-
run WHctutyta nocnegunnomHoro obpasosavus ®r60Y BO KpaclMY um. npod. B.®. BoitHo-fAceHeukoro Mun3gpasa Poccumn. 660022, Poccus,
r. KpacHospck, yn. NMaptuszana Xenesuska, A. 1. eLIBRARY.RU SPIN: 5845-7212. E-mail: hassenkampf@mail.ru

[lomopaukas EkatepuHa AnekceesHa / Domoratskaya, E.A. — mnagwnii HayyHbIN COTPYAHUK nabopaTopuu MesuuUMHCKON reHetTukn ®rb0Y BO
KpaclMY um. npod. B.®. BoiiHo-fceHeukoro MuHsgpasa Poccun. 660022, Poccus, 1. KpacHospck, yn. MapTusaHa XKenesHska, a. 1. eLIBRARY.RU
SPIN: 7953-2336. https://orcid.org/0000-0001-9946-2878. E-mail: e.domorats@yandex.ru

Omutpenko [lnana BuktoposHa / Dmitrenko, D.V. — g. M. H., foueHT, 3aBefytowas kadenpon MegULMHCKON FreHEeTUKM U KNMHUYECKO! Heitpodu-
3nonorun NHCTUTYTa NocneaMnaoMHoro o6pasoBaHus, pyKoBoauTenb HeBpoNornieckoro LeHTpa 3NUIEnTONOTNY, HEPOTeHETUKYU U UCCNe0BaHMUA
mo3ra YHusepcutetckoit knuHukn ®r60Y BO KpaclMY um. npod. B.®. BoitHo-fAceHeukoro MuH3gpaBa Poccumn. 660022, Poccus, r. KpacHospck,

yn. NMaptusana Xenesuska, a. 1. eLIBRARY.RU SPIN: 9180-6623. https://orcid.org/0000-0003-4639-6365. E-mail: mart2802@yandex.ru

JINTEPATYPA / REFERENCES

1. Guidolin D., Anderlini D., Maura G., Marcoli M. et al. A new integrative
theory of brain-body-ecosystem medicine: from the Hippocratic
holistic view of medicine to our modern society. Int. J. Environ Res.
Public Health. 2019;16(17):3136. DOI: 10.3390/1jerph16173136

2. Bopobsésa 0.B. [lcuxozeHHo o06ycnosneHHas sezemamusHas
oucyHKkyuA: OUA2HOCMUKA U JledeHue «mpYOHbIX» CUMNMOMOB.
HepsHbie 6onesHu. 2017;3:12-18. Vorobeva O0.V. Psychogenic
vegetative dysfunction: diagnosis and treatment of "difficult"
symptoms. Journal of Nervous Diseases. 2017;3:12-18. (in Russian)

3. Yymko JI.C., Cypywkura C.f0., AkoseHko E.A., KopHuwura T.JI.
Bezemo-cocyducmas ducmoHrus y Oemeli u nodpocmkos. KnuHu-
Ko-ncuxogpuzuonozudeckue npossneHus u mepanus. [lpakmuka
neduampa. 2019;3:17-21. Chutko L.S., Surushkina  S.Yu.,
Yakovenko E.A., Kornishina T.L. Vegetative-vascular dystonia
in children and adolescents. C(linical and psychophysiological
manifestations and therapy. Pediatrician's Practice. 2019;3:17-21.
(in Russian)

4. banawosa M.E., lllememosa I.H., [y6aHosa I.B. OyeHka nosedeH-
YecKux (haKmopos PUCKA XPOHUYECKUX HeUH(eKUUOHHbIX 3a60-

nesanull y cmyoeHmos MeduyuHckoeo 8y3a. Capamosckull Hayy-
Ho-meOuyuHckul xypHan. 2019;15(2):342-7. Balashova M.E.,
Shemetova G.N., Gubanova G.V. Assessment of behavioral risk factors
for chronic non-communicable diseases among medical students.
Saratov Journal of Medical Scientific Research. 2019;15(2):342-7.
(in Russian)

5. Konwobaesa C.H., Usaros A.M., llpomacos 0.B., Kpusopyyko A.b.
u Op. [eHemuyeckue npedukmopsl pezynAyuUu aKMUBHOCMU
cmpecc-cucmemsi.  [Joknadsl  Pocculickoli  8oeHHO-MeOULUHCKOU
akademuu. 2020;39(2):35-45. Kolyubaeva S.N., Ivanov A.M.,
Protasov 0.V., Krivoruchko A.B. et al. Genetic predictors of regulation
of the activity of a stress-system. Russian Military Medical Academy
Reports.  2020;39(2):35-45. (in Russian). DOI: 10.17816/
rmmar60321

6. Burcusa S.L., Iacono W.G. Risk for recurrence in depression. Clin.
Psychol. Rev. 2007;27(8):959-85. DOI: 10.1016/].cpr.2007.02.005

7. Jlesyyk J1.A., Wmuzons M.B., Usarosa C.A. CepomoHuHepauyeckas
cucmema 8 namozeHese U mepanuu  0enpeccusHblX  pac-
cmpoticms (0630p nAumepamypsl). Cubupckuli BecmHUK ncuxua-
mpuu u Hapkonoauu. 2012;2(71):75-9. Levchuk L.A., Shmigol M.V.,

58 | Doctor.Ru | Vol. 22, No. 6 (2023)



HEBPOAOTUA |

9.

Ivanova S.A. Serotonergic system in pathogenesis and therapy of
depressive disorders (review). Siberian Herald of Psychiatry and
Addiction Psychiatry. 2012;2(71):75-9. (in Russian)

. Brummett B.H., Kuhn C.M., Boyle S.H., Babyak M.A. et al. Cortisol

responses to emotional stress in men: association with a functional
polymorphism in the 5HTR2C gene. Biol. Psychol. 2012;89(1):94-8.
DOI: 10.1016/j.biopsycho.2011.09.013

Jlesuyk J1.A., Jlocenkos W.C., Banosa H.M., Lmuzons M.B. u dp.
Accoyuayus nonumopgusma 2eHa peyenmopa cepomoHuHa 2C

20.

Kaskaeva D.S. et al. Features of formation and levels of mental
maturity of schoolchildren who started learning at different ages.
Siberian Medical Review. 2013;4:48-54. (in Russian)

Zhang W.X., Cao C., Wang M.P., Ji L.Q. et al. Monoamine
oxidase A (MAOA) and catechol-0-methyltransferase (COMT) gene
polymorphisms interact with maternal parenting in association with
adolescent reactive aggression but not proactive aggression: evidence
of differential susceptibility. J. Youth Adolesc. 2016;45(4):812-29.
DOI: 10.1007/510964-016-0442-1

(HTR2C) c OenpeccusHbiMu paccmpoticmsamu. @yHOameHmansHble 21. Wang M., Chen P., Li H., Kemp A.H. et al. Catechol-0-methyltransferase
uccnedosanus. 2013;1-2:299-303. Levchuk L.A., Losenkov LS., gene Val158Met polymorphism moderates the effect of social
Walova N.M., Shmigol M.V. et al. Polymorphism of serotonin exclusion and inclusion on aggression in men: findings from
2C receptor gene (HTR2C) in patients with depressive disorders. a mixed experimental design. Front. Psychol. 2021;11:622914. DOI:
Fundamental Research. 2013;1-2:299-303. (in Russian) 10.3389/fpsyg.2020.622914
10. Avery  B.M.,  Vrshek-Schallhorn ~S.  Nonsynonymous HTR2C 22. Tobaldini E., Costantino G., Solbiati M., Cogliati C. et al. Sleep, sleep
polymorphism predicts cortisol response to psychosocial stress I: deprivation, autonomic nervous system and cardiovascular diseases.
effects in males and females. Psychoneuroendocrinology. Neurosci. Biobehav. Rev. 2017;74(ptB):321-9. DOI: 10.1016/].
2016,70:134-41. DOI: 10.1016/j.psyneuen.2015.12.023 neubiorev.2016.07.004
11. Angpumosa M.B., fonumbem B.E., Koposaiiyesa I 1., Abpamosa J1. . 23. Ahmadi L., Kazemi Nezhad S.R., Behbahani P., Khajeddin N. et al.
u Op. Accoyuayus nonumopgusma Cys23Ser eeHa peyenmopa cepo- Genetic variations of DAOA (rs947267 and rs3918342) and COMT
moHuHa 2C ¢ coyuansHbiM nogedeHuem y GOMbHbIX WU30PPeHU- genes (rs165599 and rs4680) in schizophrenia and bipolar I disorder.
eli u 30oposbix. [eHemuka. 2015;51(2):242-7. Alfimova M.V., Basic Clin. Neurosci. 2018;9(6):429-38. DOI: 10.32598/bcn.9.6.429
Golimbet V.E., Korovaitseva G.I., Abramova L.I. et al. Association 24. Wigner P., Czarny P., Synowiec E., Bijak M. et al. Association between
between serotonin receptor 2C gene Cys23Ser polymorphism and single nucleotide polymorphisms of TPH1 and TPH2 genes, and
social behavior in schizophrenia patients and healthy individuals. depressive disorders. J. Cell Mol. Med. 2018;22(3):1778-91. DOI:
Russian Journal of Genetics. 2015;51(2):242-7. (in Russian). DOI: 10.1111/jcmm.13459
10.7868/50016675815010026 25. Simon N.W., Montgomery K.S., Beas B.S., Mitchell M.R. et al.
12. International HapMap  Consortium. A  second  generation Dopaminergic modulation of risky decision-making. J. Neurosci.
human haplotype map of over 3.1 million SNPs. Nature. 2011;31(48):17460-70. DOI: 10.1523/INEUROS(I.3772-11.2011
2007,449(7164):851-61. 26. Marinho V., Oliveira T.,, Rocha K., Ribeiro J. et al. The
13. Atan Y., Akbaba M., Kul S., Tataroglu Z. et al. Does the serotonin dopaminergic system dynamic in the time perception: a review
receptor gene (rs6313 and rs6314) polymorphism have a role of the evidence. Int. J. Neurosci. 2018;128(3):262-82. DOI:
in suicidal attempts? J. Forensic Leg. Med. 2018;56:32-6. DOI: 10.1080/00207454.2017.1385614
10.1016/].jflm.2018.03.006 27. Abraham A.D., Neve K.A., Lattal K.M. Dopamine and extinction:
14. Lin C.-H., Chaudhuri K.-R., Fan J.-Y., Ko C.-I. et al. Depression and a convergence of theory with fear and reward circuitry. Neurobiol.
catechol-0-methyltransferase (COMT) genetic variants are associated Learn Mem. 2014;108:65-77. DOI: 10.1016/j.nlm.2013.11.007
with pain in Parkinson's disease. Sci. Rep. 2017;7(1):6306. DOI: 28. Levchenko A., Vyalova N.M., Nurgaliev T., Pozhidaev I.V. et al. NRG1,
10.1038/541598-017-06782-z PIP4K2A, and HTR2C as potential candidate biomarker genes for
15. Bernegger A., Kienesberger K., Carlberg L., Swoboda P. et al. several clinical subphenotypes of depression and bipolar disorder.
The impact of COMT and childhood maltreatment on suicidal Front. Genet. 2020;11:936. DOI: 10.3389/fgene.2020.00936
behaviour in affective disorders. Sci. Rep. 2018;8(1):692. DOI: 29. Brummett B.H., Babyak M.A., Williams R.B., Harris K.M. et al.
10.1038/541598-017-19040-z A putatively functional polymorphism in the HTR2C gene is associated
16. Watanabe T., Ishiguro S., Aoki A., Ueda M. et al. Genetic polymorphism with depressive symptoms in white females reporting significant
of 1019C/G (rs6295) promoter of serotonin 1A receptor and life stress. PloS One. 2014;9(12):e114451. DOI: 10.1371/journal.
catechol-o-methyltransferase in panic disorder. Psychiatry Investig. pone.0114451
2017;14(1):86-92. DOI: 10.4306/pi.2017.14.1.86 30. Pan Y.-F., Zhang J.-Y., Qiu H.-M., Yu P.-P. et al. Association of
17. lagpapos B.B., Ipomosa E.A., lManos [.0., Makcumos B.H. u Op. polymorphisms in HTR2A, TPH1, and TPH2 genes with attempted
Accoyuayus nonumopgHozo mapkepa Vall58Met rs4680 eeHa suicide in rural China. Psychiatr. Genet. 2019;29(3):79-85. DOI:
COMT c Oenpeccueli 8 omkpsimoli nonynayuu 25-44 nem (mexay- 10.1097/YPG.0000000000000221
HapooHas npozpamma BO3 MONICA, snudemuonozuyeckoe uccre- 31. Sinopoli V.M., Burton C.L., Kronenberg S., Arnold P.D. A review of
dosaHue). Hesponoeus, Heliponcuxuampus, NCUXOCOMAMUKAQ. the role of serotonin system genes in obsessive-compulsive disorder.
2021;13(2):19-25. Gafarov V.V., Gromova E.A., Panov D.0., Neurosci.  Biobehav. Rev. 2017;80:372-81. DOI: 10.1016/j.
Maximov V.N. et al. Association of polymorphic marker Val158Met neubiorev.2017.05.029
of COMT gene with depression in an open population 25-44 years 32. Calabro M., Mandelli L., Crisafulli C., Lee S.-J. et al. Neuroplasticity,
old (WHO international program MONICA, epidemiological study). neurotransmission and brain-related genes in major depression and
Neurology, Neuropsychiatry, Psychosomatics. 2021;13(2):19-25. bipolar disorder: focus on treatment outcomes in an Asiatic sample.
(in Russian). DOI: 10.14412/2074-2711-2021-2-19-25 Adv. Ther. 2018;35(10):1656-70. DOI: 10.1007/5s12325-018-0781-2
18. Evans S.C., Fite P.J., Hendrickson M.L., Rubens S.L. et al. The role 33. Spies M., Nasser A., Ozenne B., Jensen P.S. et al. Common HTRZA
of reactive aggression in the link between hyperactive-impulsive variants and 5-HTTLPR are not associated with human in vivo
behaviors and peer rejection in adolescents. Child Psychiatry Hum. serotonin 2A receptor levels. Hum. Brain Mapp. 2020;41(16):4518-
Dev. 2015;46(6):903-12. DOI: 10.1007/510578-014-0530-y 28. DOI: 10.1002/hbm.25138
19. Tennep E.A., Tapanywerko T.E., JloeuHosa W.0., Kackaesa [.C. 34. Sengupta S.M., Grizenko N., Thakur G.A., Bellingham J. et al.

u Op. PopmuposaHue ncuxuyeckol 3peocmu y4awyuxcs, Ha4agLUx
obyyeHue 8 pazHom go3pacme. Cubupckoe mMeduyuHckoe 0bo3pe-
Hue. 2013;4:48-54. Tepper E.A., Taranushenko T.E., Loginova I1.0.,

Differential association between the norepinephrine transporter
gene and ADHD: role of sex and subtype. J. Psychiatry Neurosci.
2012;37(2):129-37. DOI: 10.1503/jpn.110073 D1

Noctynuna / Received: 14.07.2022
MpuHsTta k ny6naukauumn / Accepted: 29.09.2022

Towm 22, Ne 6 (2023) | Dowmop.Py | 59



