https:/ /cynnmnnoaorus.pd / Hayuno-npakmuueckuil HKypHan

© KoaaexkTun aBTOpoB, 2021 doi.org/10.32878/suiciderus.21-12-02(43)-31-50

YK 616.89-008.441.44+575.164

CYHIIUJAABHOE NMOBEIEHHE: TEHETHYECKHHM ACHEKT EHIEPHOI'O
IIAPATOKCA

B.A. Kosnos, C.I1. CanoxxHuros, A.B. 'oneHkos

®I'BOY BO «UyBaiickuii TocyaapCTBeHHBIH yHUBepcuTeT uMeHu M.H. YaraHoBa», r. Yebokcapsrl, Poccusa

SUICIDAL BEHAVIOR: THE GENETIC ASPECT OF THE GENDER PARADOX

V.A. Kozlov, S.P. Sapozhnikouv, I.N. Ulyanov Chuvash State University, Cheboksary, Russia
A.V. Golenkov

Hudopmaiusg o6 aBTopax:

Ko3a0B Bagum ABEHUPOBUY - DOKTOp GHOAOTHYECKHX HAyK, KAHAUAAT MEANUIMHCKHUX HAyK, mpodeccop (SPIN-kox:
1915-5416; Researcher ID: 1-5709-2014; ORCID iD 0000-0001-7488-1240; Scopus Author ID:_56712299500). Mecto
paboThI M [OAKHOCTE: IIpodpeccop Kadeapbl MEAUIIMHCKOH GHOAOTHH C KypCOM MHKpoOOHoAormu u Bupycoaoruu, b0y
BO «Hysarckuii rocynapcTBeHHbIH yHUBepcuTeT uM. M.H. YabaHoBa». Axgpec: Poccus, r. Ye6okcapsl, MOCKOBCKHI IIpo-
criekT, 45. Teaedpon: +7 (903) 379-56-44, 3aeKTPOHHEBIH anpec: poohl2@yandex.ru

CanoxxHUKOB Cepreit [1aBAOBUY - nokTop MeaummHCcKuX HayK, npodeccop (SPIN-kox: 6985-9660; Researcher ID:
C-5335-2019; ORCID iD: 0000-0003-0967-7192). MecTto paboThl M [OAKHOCTH: 3aBEAYIOIINN Kadeapoil MeTUIIMHCKOMN
6HoAOTHH C KypcOM MHKpoOHoAsoruu u Bupycosoruu GPI'BOY BO «UyBarickuii rocyiapcTBeHHbIH yHHUBepcureT uMm. M.H.
YabssHOBaw. Anpec: Poccus, r. Yebokcapbl, MockoBcKuUii mpocriekT, 45. TeaedoH: +7 (965) 689-54-45, 3AeKTPOHHBIH azpec:
adaptagon@mail.ru

lonenkoB AHzpeli BacuabeBUY - mokrop meauuumHckux Hayk, npodeccop (SPIN-kox: 7936-1466; Researcher ID:
C-4806-2019; ORCID iD: 0000-0002-3799-0736; Scopus Author ID: 36096702300). MecTo paboThl U JOAIKHOCTB: 3aBe-
AyoWE Kadeapoi ICHUXUATPUH, MEIHIIMHCKOHM IcuxosorHu U HeBpoasoruu PIrBOY BO «HyBamickuil rocyaapCTBEHHBIH
yauBepcuteT uM. U.H. YapgHoBar». Agpec: Poccus, r. Yebokcapsl, ya. ITuporosa, 6. Teaedon: +7 (905) 197-35-25, aaek-
TPOHHBIH azpec: golenkovav@inbox.ru

Information about the authors:

Kozlov Vadim Avenirovich - MD, PhD, Professor (SPIN-code: 1915-5416; Researcher ID: 1-5709-2014; ORCID iD:
0000-0001-7488-1240; Scopus Author ID: 56712299500). Place of work and position: Professor of the Department of
Medical Biology with a course in Microbiology and Virology, I.N. Ulyanov Chuvash State University. Address: Russia,
Cheboksary, 45 Moskovsky prospect. Phone: +7 (903) 379-56-44, email: poohl2@yandex.ru

Sapozhnikov Sergey Pavlovich - MD, PhD, Professor (SPIN-code: 6985-9660; Researcher ID: C-5335-2019; ORCID
iD: 0000-0003-0967-7192). Place of work and position: Head of the Department of Medical Biology with a course in Mi-
crobiology and Virology, I.N. Ulyanov Chuvash State University. Address: Russia, Cheboksary, 45 Moskovsky prospect.
Phone: +7 (965) 689-54-45, e-mail: adaptagon@mail.ru

Golenkov Andrei Vasilievich - MD, PhD, Professor (SPIN-code: 7936-1466; Researcher ID: C-4806-2019; ORCID
iD: 0000-0002-3799-0736; Scopus Author ID: 36096702300). Place of work and position: Head of the Department of
Psychiatrics, Medical Psychology and Neurology, I.N. Ulyanov Chuvash State University. Address: Russia, Cheboksary, 6
Pirogov Str. Phone: +7 (905) 197-35-25, email: golenkovav@inbox.ru

IHens pabGoThl — cucTeMaTH3alMs M WHTEPIIPETANNS HAXOMISIIUXCS B CBOOOJHOM JOCTYIe, pa3pO3HEHHBIX, paHee
YCTaHOBJICHHBIX JTAHHBIX 00 acCOIMAIlUH YaCTOT COBEPIIAEMBIX CYHIIUIOB C TCHICPHBIMHA (TIOJIOBBIMHU) TEHETHYCCKH-
MU pa3IHYHsIMHA, KOHCYHBIM UTOTOM KOTOPOH sIBIISETCSl (DOPMUpPOBAHKE TPEACTABICHUS O Pa3IMYHBIX MATTEPHAX Te-
HOB, (OPMUPYIOMHMX CYWUITUAATBHBIA (PEHOTUIT Y MYXXYMH M KCHIIUH KaK MUHUMYM JIBYMSI Pa3HBIMU T€HETHYECKU
peanu3yeMbIMH ITyTMU. B cTaThe paccMOTPEHBI BOIPOCH OMOJIOTHYSCKUX MPUIHH (POPMUPOBAHHS CYyHIUAATHLHOTO
(eHOTHITa KaK CICICTBUEC ICHETHYCCKON MPOTPaMMBI, Pean3yeMOl B pe3yibTaTe B3aMMOJCHCTBHS MaTTepHA ITOJHU-
MOpQHBIX TeHOB. B pesynbpTate pacu€ra koddduimuenta renaepaoi cyunmuanbHoctu (KI'C — gacTtHOE OT neneHus
OTHOCHTEJIbHBIX TTOKa3aTeIe 4acTOT CYHMIIUOB Y MY>KYMH Ha YaCTOTHI CYHMIIUJOB Y YKCHIIUH, TOJyYeHHbIE TIO JaH-
HeM BO3 1o cocrosiamio Ha 2019) cnenan BeBoj, 9yTo BenmyrHa KI'C B 11e710M OCTOSIHHA M HE 3aBUCHT OT KIMMATH-
YECKUX, TeorpapuuecKnx, YJKOHOMUIECKUX, COITUAIBHBIX M MPOYHUX BHEMIHHX (hakTopoB. To ecTh, ompepencHa TeH-
HBIM (pOHIOM HYenoBedecTBa. [Ipu aHaIM3e JaHHBIX JIUTEPATYpPHI, B3ATHIX B 0a3e pubmed.ncbi.nlm.nih.gov, mprumepro
3a 20-JIeTHHIA IEPHOJI, O TCHETUYCCKUX PA3THYMIX CYHIIUJICHTOB MY>XYHH U XKCHIIMH MUCKIIFOYAIN paOdOThI, B KOTOPBIX
CYWITIBl WM CYHIMJAIBHBIC TIOMBITKA COBEPIIATHCH HA (POHE TSHKEIMBIX IMCHXMYECKUX PACCTPOMCTB, MO0 OTIENb-
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HBIX aJUIMKIHH, WIK B CBA3U C akTaMu Hacwiausia. CoOpaHHbIE CBEJCHUS MO3BOJIIM CBECTH BOCIMHO JBAa IATTEPHA
T'eHOB, (POPMUPYIOLIUX CYHIUIAIBHBIA (PEHOTHIT Y MYKUHMH M JKCHIIIMH COOTBETCTBEHHO. bosblias 4acTh reHoB, acco-
LUUPYEMBIX C CYHIIUIAMHU Y My>KIHH IPEUMYIIECTBEHHO JIOKAJIM30BaHa Ha KOPOTKOM IUIEYe XPOMOCOMBI X, M XPOMO-
come 22, a Takxke Ha xpomocomax 1, 2, 5, 7, 11, 19. Kpome Toro, y MyK4uH CyHLUIbl aCCOLUUPOBAHbI C BO3PACTHOMN
abeppaHTHOM moTepelt XpoMocoMbl Y KJIETKaMH KPOBH. Y KCHIIUH C CYUIHJIAMH aCCOLUMPOBAHbI T€HBI, JIOKAIH30-
BaHHBIE Ha xpomocomax 7, 10, 11, 17 u res HTR2C nokyc Xq23. Tak ke IOMKEH CyIEeCTBOBaTh TPETUH He
CBSI3aHHBIN C ITOJIOM MATTEPH ACCOLMUPYEMBIX C CYHIMIOM T'eHOB. CleNnaHbl 66160061, 9TO 1) CyIIECTBYIOT MOJIOCTIE-
U(HUIHBIC TATTEPHBI TEHETHYECKUX TOJMMOP(U3MOB, COBOKYITHAsE aKTHUBHOCTh KOTOPBIX 3aBEPIIACTCS CYMIHIIOM B
oTpeIesIEHHBIC BO3PACTHBIE MEPUOJIBL, UTO ONPEAEsIeT JOKUTHE UX HOCUTENEH 0 BO3pacTa COBEPIICHUS CyHIIMa; 2)
HOCHUTENBCTBO TaKHX MAaTTEPHOB B TEHOME MOXKET OBITh PACLEHEHO KaK MYJIbTH()AKTOPHAIEHOE COCTOSHHUE, NCXOI0M
KOTOPOTO SBJISETCS CMEPTh B PE3YJIbTaTe COBEPUICHHUS CYHIHAA, a HE (DYHKIMOHAIBHOTO BO3PACTHOTO HCTOILICHUS

KaKHUX-TH00 CUCTEM OpraHosB.

Kniouegvie cnosa: cynnun, TeHIEpHBIN MapagoKc, MATTEPHBI ACCOIMUPOBAHHBIX C CYUIMIOM T€HOB, KO HIH-

€HT TeHJEPHOI CYyNINIaIbHOCTH

Suum cuique
Luyepon

Hecmotps Ha HaBsi3pIBaeMble HAEU TEHIEPHOIO pa-
BEHCTBA, BIUIOTH JI0 TIOJTHOTO OTPHIIAHUS OMOJOTHH, B IIO-
MyJISALUUU JIIOJEH CYIIECTBYIOT SIBJIEHHUSA, JIOKa3bIBaroIlIne
aOCOMIOTHBIM TpuUMar OWONOTMH HaJ COLHATBHBIMU
HajcTporikamu. OIHO U3 TaKUX SIBJICHUM — TaK Ha3bIBae-
MBI TeHaepHbI napagokc [1], 3akimoyaromuiics B TOM,
YTO XEHIIUHBI Yallle TOBOPAT O CBOEM BEPOSITHOM CYHIIH-
Ie, YeM pEeallbHO COBEPIIAIOT €ro, TOTAa KaK MY KUYUHBI
Yaie MoJYar o IJIaHHPYeMOM caMOyOWHCTBE M coBepIa-
IOT €ro B pa3bl yaie, 4eM >keHuHbl [2]. IlpaBuio
HACTOJIBKO a0COIIOTHOE, YTO 3TO COOTHOIIEHHE COXpaHs-
eTCsl BO BCEX CTpaHax M Ha BCEX KOHTUHEHTaX BHE 3aBHCH-
MOCTH OT COIIMAJIFHOTO YCTPOWCTBAa, KOH(ECCHOHATHHOU
MIPUHAJUIKHOCTH, SKOHOMHUYECKOTO OJIaromoiydusi Kak
roCy/apcTB, TaK M OTAEIBHBIX HWHAMUBHIYYMOB, BO3MOX-
HBIX JIOKAJIbHBIX OCOOCHHOCTEH CTAaTUCTHYECKOTO YUETa,
HaOIIroJatoecss B HEKOTOphIX crpanax [3]. Jlenenue mo
BO3pacTy, reorpaguyeckoMy TMOJIOKEHHUIO, COIUAIBLHO-
SKOHOMHUYECKOMY OJIarOIOIy4HIO BIUSET TOJIHKO Ha BEJH-
YHHY 3TOTO COOTHOIIEHUs, HO He Ha caM (haKT 3HAYHUTEh-
HOTO TpeobafaHus Yucia CyHIMI0B CPEeIu MYKUMH HaJl
YUCJIOM CYUIUAOB cpeau >keHiuH [3, 4]. Koneuno, Takue
(aKTOpHI KaK: PEIUTHO3HOCTh, COLUATILHO-3KOHOMHYECKOE
Oylaromoiydne, yHOTpeOJICHHE alIKOroJisd, HApKOTHKOB,
YHCIIO Pa3BOJIOB, MOJIUTUKA U T.J., — UIMEIOT CBA3b C KOJH-
YEeCTBOM CYHMIHMOB, HO HU OJMH U3 HUX HE fABJsieTCsl abco-
JOTHBIM [5].

CekcyalibHas OpHUEHTALIMsSI, MO-BUAMMOMY, TAKXKE HE
MMEET CYLIECTBEHHOI0 3HAYEHUs, IOCKOJIBbKY CPEAH TpaHC-
TeHJIEPOB, KOTOPbIE MOTYT OBITh M TIeTepoceKCcyallaMH, U
TOMOCEKCyalaMH, U OMCEeKCyalaMH, 10 JaHHBIM MeTaaHa-
nu3a 47 ucclenoBaHUl, OCYIIECTBIEHHBIX 3a MEPUON C
1997 mo 2007 rr., wactota cyunuao Owuta B 20-22 pasa
Oounblie, ueM y HacesneHus B ueinoM. Ho u y Tpancrennepos
YHCIIO 3aBEPIIEHHBIX CYMIIUOB BBILIE CPEIU JIHI] MYMKCKO-
ro Tmoja, 9eM Cpedu JIHIl XKeHCKoro mona [6, 7]. Tem He

Suum cuique
Cicero

Despite the imposed ideas of gender
equality, up to the complete denial of biology,
there are phenomena in the human population
that prove the absolute primacy of biology
over social superstructures. One of these phe-
nomena is the so-called gender paradox [1],
which consists in the fact that women are
more likely to talk about their probable sui-
cide rather than actually commit it, while men
are more often silent about planned suicide
and commit it many times more often than
women [2]. The rule is so absolute that this
ratio is maintained throughout all countries
and on all continents, regardless of the social
structure, confessional affiliation, economic
well-being of both states and individuals, pos-
sible local features of statistical accounting
observed in some countries [3]. Division by
age, geographic location, socio-economic
well-being affects only the value of this ratio,
but not the very fact of a significant predomi-
nance of the number of suicides among men
over the number of suicides among women [3,
4]. Of course, such factors as religion, socio-
economic well-being, alcohol, drug use, the
number of divorces, politics, etc., are connect-
ed with the number of suicides, but none of
them is absolute [ five].

Sexual orientation also does not seem to
matter, since among transgender people, who
can be heterosexual, homosexual, or bisexual,
according to a meta-analysis of 47 studies
carried out from 1997 to 2007, the frequency
of suicides was 20-22 times more than the
general population. But even among
transgender people, the number of completed
suicides is higher among males than among
females [6, 7]. However, consideration of the
relationship between transgender people and
suicide is not the subject of this work.
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MEHee, pacCCMOTPEHHUE CBSI3M TPAHCTEHJEPHOCTH C CYHUIH-
JaMHU HE SIBJISIETCS IPEIMETOM JaHHOU pabOThI.

Hwxe MbI IpUBOAKM CTaTUCTUYECKHE AOKA3aTEIbCTBA
BBICKA3aHHOTO TMpEanoiokeHuss (tadm. 1). B Tabnuie
[IPEICTABICHBl OTHOCUTEIbHbBIE JAHHBIE CMEPTHOCTU MYXK-
ynH ¥ xeHmuH Ha 100000 "Hacenenusa nmo gagasiM BO3 110
coctosauio Ha 2019 r. [8], HecmoTps Ha TO, yTo BO3 ocy-
LIECTBIAET MOHMTOPHHI JAHHBIX O cyunuumax u3 137
CTpaH, B IUTUPYEMOM TabiuLe ObIJIO IPEACTaBIEHO TOJIBKO
80 rocynmapctB. Ha ocHOBe 3THX JaHHBIX HAMH BBIYHCIIEH
KO3 (UIIMEHT TEeHIEPHOCTH CYHWIHIOB KaK OTHOIICHHE
OTHOCHTEIHHOTO dYHCIa CcynluaoB MyxumH Ha 100000
HacelleHHs B JIaHHOW CTpaHe K OTHOCUTEIBHOMY YHCIY
cynnaoB xeHmuH Ha 100000 HaceneHus.

JJis mydinero BOCTIPHATHS YacTh STHX JaHHBIX MPe.-
CTaBlieHa Ha KapTtorpamme. CTpaHbl, JaHHbIE IO KOTOPBIM
Ha caiite BO3 orcyTcTBYIOT (B OCHOBHOM apuKaHCKue),
BBIJICJICHBI cepbIM 1BeToM. Kak BUIMM, KOOQQUINEHT I'eH-
JIEPHOCTH BO BCEX CTpaHax, KpoMe ['peHansl, 3HAUUTENBEHO
6onpmie 1,0. 'ucrorpamma pacnpenenenus 3Tux kKodddu-
LUEHTOB OTJIMYACTCS OT HOPMAJIBHOIO paclpenesCHHUs.
Cpennss — 3,83+0,14, rne m — cranpapTHas omuoOka. B 90-
U MepUeHTWIb BXOJAT 3HayeHus Bobiue 5,41, B 10-if — me-
Hee 2,1. Hwxuuil kBapTiip 2,67, Bepxuuil — 4,52, xBap-
TWIbHBIN pa3zmax — 1,85. Koaddumnuent apuaryu — 48,29,
Koadduument Bapuanuy 10 OTHOCUTENIBHBIM YHCIaM CyH-
IUJ0B JUISI MY>KYUH — OH paBeH 90,60, /i >KCHITUH OH
menble — 77,91. Ilpu orceuenun kpaiiHux 3HaueHud 1,8 <
koddunment renaeprHocty > 7,0, koaPUIMEHTH BapHra-
UM NPaKTHYECKH HE MeHsoTcs. To ecTh, B 1eTIoM KO3(-
(UIMEHT TeHJEPHOCTH CYWIMIIOB ycToW4HB. B BepxHuWi
KBapTWJIb BXOJAT BCero 17 rocymapcTB, B HWXKHHHA — 45.
Cawmblie BeicOkue 3HaueHUs (Oonee 7,0) MONy4YHIUCH IS
IIECTH TOoCyAapcTB. TakuMm o0pa3oM, M3 TPUBENEHHBIX
JaHHBIX CJIEAYET, YTO BBICKA3aHHAs HAMHU BBOJHASI CEHTEH-
1Sl UMEET CTaTUCTUYECKOE MTOATBEPKICHHUE.

[IpencraBnennsie B Tabmuie 1 80 cTpan neiictBu-
TEJIHHO 3HAYMTENFHO PA3IMYaloTCsA 10 MHOTHM MapameT-
paM, HO UPEIJIOKEHHBIH KOA(PQPHUIUEHT OCTAETCSI OYEHb
CTaOMJIBHBIM JIaKe MPHU TaKOM OOJBLIOM KOJMYECTBE CYyH-
uuza0B, Kak B Jlecoro. Bosee Toro, paznuuns ko3hduimeH-
TOB BapHallil MEXOy >KEHCKOH M MYKCKOH BBIOOpKOH
CBUETEIBCTBYIOT, YTO YBEIMYEHHE WM CHIDKCHHE T'€H-
JEepHOrO KO3(pQHUUUEHTa CYHIUIOB NPEUMYIIECTBEHHO
MIPOMCXOANT 3a CYET YBENWYEHHS WM CHIDKEHHS YHUCIa
caMoyOuiicTB y MyxuuH. HeGombmoi renaepHblii Ko3¢-
(urnmenT HabMOJaeTCa B CTpaHax, Iie OTMEYaeTcs ooIee
HU3KOE YUCIIO CYHIUAOB [9], Kak MpaBmIIO, B CBS3M C He-
OONBLIMM KOJNMYECTBOM HaceJieHus B rocygapcrse. Ecmu
3TU OTHOIIEHHUs IPOCIEOUTh IO APYIMM rojam, oOIuas
KapTHHA HE U3MEHUTCA.

Below we provide statistical evidence of
this assumption (Table 1). The table presents
the relative mortality data for men and women
per 100,000 population according to WHO
data as of 2019 [8], despite the fact that WHO
monitors suicide data from 137 countries, only
80 countries were represented in the cited
table. Based on these data, we calculated the
gender ratio of suicides as the ratio of the
relative number of suicides of men per
100,000 population in a given country to the
relative number of suicides of women per
100,000 population.

For better perception, some of this data is
presented on the cartogram. Countries for
which data are not available on the WHO
website (mostly African) are highlighted in
gray. As you can see, the gender coefficient in
all countries, except for Grenada, is signifi-
cantly higher than 1.0. The histogram of the
distribution of these coefficients differs from
the normal distribution. The Median is 3.83 +
0.14, where m is the standard error. The 90th
percentile includes values above 5.41, the 10th
includes indexes that are less than 2.1. The
lower quartile is 2.67, the upper quartile is
4.52, and the quartile range is 1.85. The coef-
ficient of variation is 48.29. The coefficient of
variation for the relative numbers of suicides
for men is 90.66, for women it is less than
77.91. When cutting off extreme values 1.8
<gender coefficient> 7.0, the coefficients of
variation practically do not change. That is, in
general, the gender ratio of suicides is stable.
The upper quartile includes only 17 states, the
lower encompasses 45. The highest values
(over 7.0) were obtained for six states. Thus, it
follows from the data presented that our intro-
ductory maxim has been statistically con-
firmed.

The 80 countries presented in Table 1 do
differ significantly in many parameters, but
the proposed ratio remains very stable even
with such a large number of suicides as in
Lesotho. Moreover, the differences in the
coefficients of variation between the female
and male sample indicate that an increase or
decrease in the gender coefficient of suicides
is mainly due to an increase or decrease in the
number of suicides among men. A small gen-
der coefficient is observed in countries where
there is an overall low number of suicides [9],
usually due to the small number of population
in the state. If this relationship is traced back
to other years, the overall picture will not
change.
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Tabauya / Table 1

Yucno cyunuaos Ha 100000 wacenenus mo nanabiM BO3 (2019), 1 k03¢ GUIIMEHT FreHIePHOCTH CYUIHIOB [5]
The number of suicides per 100,000 population according to WHO (2019), and gender ratio of suicides [5]

Koa¢ppuuunent Koadpunment
TeHIEPHOCTH TeHICPHOCTH
Foc;gz::?ecmo 6\ 9 CyIILIOB Foc;;zt[:icmo C? 9 CyMIIIOB
Gender Gender
suicide rate suicide rate

ABctpanms / Australia 17,0 | 5,6 3,0 Mapnarackap / Madagascar 13,3 5,4 2,5
Asctpus / Austria 16,6 | 4,6 3,6 Manasu / Malawi 20,0 3,3 6,1
Azepbaitmkan / Azerbaijan| 6,6 1,5 4.4 Manaii3us / Malaysia 9,0 2.4 3,8
Anbanus / Albania 5,3 2,2 2,4 Manu / Mali 10,5 5,7 1,8
Amnrona / Angola 21,7 | 4,7 4,6 Mansaussl / Maldives 4,1 0,9 4,6
AprenTnHa / Argentina 13,5 ] 3,3 4,1 Mansra / Malta 8,4 2.3 3,7
Apmenus / Armenia 4.9 1,0 49 Mapoxkko / Morocco 10,1 4,7 2,1
Adranucran / Afghanistan| 6,2 5,7 1,1 Mexkcuka / Mexico 8,7 2,2 4,0
baramsl / Bahamas 5,8 1,2 4.8 Muxkponesust / Micronesia | 44,3 | 13,2 3,4
Baurnazgemnt / Bangladesh 6,0 1,7 3,5 Mo3zambuk / Mozambique 42,6 8,9 4.8
Baxpeitn / Bahrain 9.9 2.3 43 Mownromms / Mongolia 31,1 5,6 5,6
Benapycsk / Belarus 30,1 | 5,3 5,7 Momnrenerpo / Montenegro | 25,4 7,9 3,2
Benus / Belize 13,6 | 1,8 7,6 Mpesama / Myanmar 5,1 1,1 4,6
benbrus / Belgium 19,6 | 8,4 2,3 Hamu6ust / Namibia 249 4.4 5,7
Bennn / Benin 20,3 | 6,1 3,3 Hemnan / Nepal 18,6 2.9 6.4
Bonrapus / Bulgaria 10,6 | 2,9 3,7 Hurep / Niger 14,1 6,4 2,2
Bbonusus / Bolivia 9,5 4,2 2,3 Hurepus / Nigeria 10,1 3,8 2,7
BocHus u I'epuerosuna 135 | 34 40 Haponnas Jlemokpatuye-
Bosnia and Herzegovina ’ ’ ’ ckas Pecrry6mmka Jlaoc 36 35 25
Borcsana / Botswana 355 7,8 4.6 People's Democratic ’ ’ ’
Bpaszwmms / Brazil 355 7,8 4,6 Republic of Laos
Bpyneii / Brunei 4,2 0,8 5,3 Hunepnanasr Netherlands 12,5 6,1 2,0
O0bennHeHHBIE Apabckue Huxkaparya / Nicaragua 7,8 1,9 4,1
OMHUpaTh 6,3 | 2,6 2,4 Hopserwnst / Norway 134 | 6,3 2,1
United Arab Emirates
Byprua daco O6wennHeHHAS

. 2451 6,5 3,8 PecnyOinka TanzaHus 13,5 3,7 3,6
Burkina Faso United Republic of Tanzani
Bypynnu / Burundi 189 | 64 3,0
Byran / Bhutan 6,8 | 3,1 2,2 Hogas 3enanaus 15.4 54 29
Banyaty / Vanuatu 33,1 | 9,0 3,7 New Zealand ’ ’ ’
Benukobpurtanus 104 | 34 31 Owman / Oman 6,4 1,1 5,8
Great Britain ’ ’ ’ ITakucran / Pakistan 14,6 | 4,8 3,0
Benrpust / Hungary 19,1 | 5,5 3,5 TTanama / Panama 4,8 1,0 4.8
Benecyana / Venezuela 3,71 0,7 5,3 IManya u Hosas I'Bunes

— . 5,2 1,9 2,7

BOCTO"IHLII/I Tumop 6.7 24 23 Papua and New Guinea
East Timor ’ ’ ’ Ilapargaii / Paraguay 9,0 3,3 2,7
BoerHam / Vietnam 10,6 | 4,2 2,5 [epy / Peru 4,1 1,4 2,9
T"aGown / Ga'bf)‘n 233 | 3,8 6,1 Pecny6'JmKa Kopest 207 | 134 22
TauTn / Haiti 14,9 | 8,0 1,9 Republic of Korea
I'amOus / Gambia 13,3 ] 6,2 2,1 ITonpma / Poland 16,5 2,4 6,9
I'ana / Ghana 20,2 | 1,8 11,2 IMopryranus / Portugal 11,6 | 3,5 3,3
I'Baremana 103 | 25 41 Poccus / Russia 38,2 7,2 5,3
Guatemala ’ ’ ’ Pyanga / Rwanda 14,8 5,0 3,0
I'Buana / Guiana 65,0 | 17,0 3,8 Pymbians / Romania 12,6 2.4 5,3
I'sunes / Guinea 10,3 | 2,5 4,1 CanbBanop / El Salvador 11,1 2,1 5,3
I'Bunes bucay 198 | 6.7 3.0 Camoa / Samoa 20,9 7,8 2,7
Guinea Bissau ’ ’ ’ Canra JTIrouns / Santa Lucial 12,5 1,5 8,3
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Koadpuupment Koa¢ppuunent
TocyapeTso TeHIIEPHOCTH Tocynapetso TeHIEPHOCTH
State 3 9 CYHIHAOB State 3 9 CYHIHAOB
Gender Gender
suicide rate suicide rate
I'epmanus Pecny6onuka Mongosa
Delzltschland 128139 33 Repu{)lic of Moldova 22,1 33 6,7
Tornypac Can-Tome u IIpuacunn
Hond};ll)‘as 44 | 1.0 4.4 Sao Tome andli’rincipe 33 1,2 2.8
I'penana CaynoBckas ApaBust
Glienada 0,51 07 0.7 Sal}l]di Arabia P 7.8 1.9 41
I'perus / Greece 5,9 1,5 3,9 CeepHast MakenoHus 11.0 35 31
I'py3us / Georgia 14,0 | 2,2 6,4 North Macedonia ’ ’ ’
Jemoxpatudeckas Ceiimiensl / Seychelles 14,0 1,3 10,8
Pecniy6mka Kopes 106 | 63 1.7 Ceneran / Senegal 18,5 52 3,6
Democratic Party ’ ’ ’ Cent Buncenrt
Republic of Korea u I'peHauHb! 13 07 L9
Janus / Denmark 11,1 | 4.2 2,6 St. Vincent and ’ ’ ’
Jemokparndeckas The Grenadines
Pecrybmika Konro 207 | 5.0 4.1 Cepbus / Serbia 122 | 39 3,1
Democratic Party )
Republic of the Congo Cunramyp / Singapore 12,7 | 6,4 2,0
JxubyTH / Djibouti 16,3 | 7,6 2,1 Cnoakus / Slovakia 16,7 2,6 6,4
JoMuHuKaHCKast Cupuiickas Apadckas
Pecrrybnuka 8,5 1,9 4.5 Pecrry6nuka 35 0,8 4.4
Dominican Republic Syrian Arab Republic
Erumner / Egypt 47 | 2,2 2,1 Cnosenus / Slovenia 22,7 5,5 4,1
3aM6gﬂ 257 | 53 48 Co0JIOMOHOBHI OCTPOBa 322 | 24 134
Zambia Solomon Islands
3umbabBe / Zimbabwe 37,8 | 13,5 2,8 Comaiu / Somalia 22,8 7,1 3,2
W3pawnns / Israel 8,3 2,1 4,0 Cynan / Sudan 6,3 33 1,9
Wupus / India 14,7 | 11,1 1,3 Cypunam / Suriname 41,3 | 11,8 3,5
Wunonesus / Indonesia 4,0 1,2 3.3 CIIA / USA 22,4 6,8 3,3
Wopan / Jordan 30 | 0,9 33 Cheppa Jleone 148 | 82 1.8
Sierra Leone
HUpaxk / Iraq 7.3 2.4 3,0 Tamxukucran / Tajikistan 7.4 3,4 2,2
HWpan / Iran 7,5 2.8 2,7 Tawmnang / Thailand 13,9 2.3 6,0
Wpnangus / Irish 14,3 | 3,6 4,0 Toro / Togo 24,0 6,5 3,7
Wcnannus / Iceland 18,7 | 3,5 5,3 Tonra / Tonga 5,9 2,9 2,0
Vcnanus / Spain 79 | 2.8 2,8 iﬂiﬁ‘;‘;ﬁ%gﬁg’o 13,1 | 37 3,5
Wranus / Ttaly 6,7 2,1 3,2 Tynwuc / Tunisia 4,6 1,8 2,6
[lemen / Yemen 9,0 | 53 1,7 Typrenncran 94 | 2,9 3,2
Turkmenistan

Kabo Bepne / Cape Verde | 27,4 | 5,1 5,4 Typuwus / Turkey 3,6 1,2 3,0
Kazaxcran / Kazakhstan 30,9 | 6,9 4.5 VYranpa / Uganda 19,4 3,7 5,2
Kambomxka / Cambodia 2521 7,6 3,3 VY36ekucran / Uzbekistan 11,8 49 2,4
Kamepyn / Cameroon 2521 7,6 3,3 VYxpauna / Ukraine 32,7 4,7 7,0
Kanana / Canada 153 | 5,4 2,8 Vpyrsaii / Uruguay 31,1 7,7 4,0
Karap / Qatar 5,7 1,7 3,4 Oumxn / Fiji 13,1 6,0 2,2
Kenwust / Kenya 18,1 | 5,3 3,4 Owmnmuael / Philippines 3,9 1,3 3,0
Kumnp / Cyprus 5,3 1,1 4,8 Ounnsaaaus / Finland 20,1 6,8 3,0
Kupruscran / Kyrgyzstan | 13,5 | 3,5 39 ®pannus / France 15,2 4.5 3,4
KI/IpI/IGaTI/I / Kiribati 53,6 9,5 5,6 XOpBaTI/Iﬂ / Croatia 17,7 5,1 3,5
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Koa¢ppuuunent Koadpunment
T'ocyaapeTso 6\ TCHICPHOCTHU T'ocyapeTso TCHICPHOCTH
State 9 CYHIHIOB State 8 9 CYHIAOB
Gender Gender
suicide rate suicide rate
LenTpanpHas
Kwuraii / China 8,6 | 4,8 1,8 Adpukanckas Pecniyomuka | 39,6 | 9,3 4,3
Central African Republic
Komymo6wus / Colombia 6,0 1,7 3,5 Yan / Chad 20,2 6,9 2,9
Komopst / Comores 11,3 58 1,9 Yexwus / Czech Republic 154 | 3.8 4,1
Konro / Congo 18,3 | 6,1 3,0 Yuu / Chile 134 | 3,0 4,5
Kocra Puka / Costa Rica 133 1,9 7,0 Iseitapust / Switzerland 14,2 5,7 2,5
Kot-n'UByap / Ivory Coast| 25,7 | 5,0 5,1 IIBerus / Sweden 16,9 7,7 2,2
Kyo6a / Cuba 16,7 | 4,1 4,1 Ipwu Jlanka / Sri Lanka 20,9 6,1 34
Kygeiit / Kuwait 3,8 0,7 5,4 OkBagop / Ecuador 11,9 3,6 33
Jateus / Latvian 20,0 | 4.6 6,3 ggﬁ:fgg:laéﬁi’;a““ﬁe” 18,5 | 8.8 2,1
JIecoro / Lesotho 146,9| 34,6 42 Opurtpes / Eritrea 27,2 8,3 3,3
JIubepus / Liberia 94 | 55 1,7 Ocparunu / Eswatini 78,7 6,4 12,3
JIuBan / Lebanon 3,9 1,7 2,3 Octonus / Estonia 20,2 | 4,5 4,5
JluBus / Libya 6,1 | 2,9 2,1 O¢monus / Ethiopia 142 | 52 2,7
Jlursa / Lithuania 36,1 | 62 5,8 [Ochast Agpuica 379 | 9.8 3.9
South Africa
JrokcemOypr Oxnep1# Cynan
Luxemb()l}l]fg 1181 5.4 2.2 South Sud;;lﬂ 1041 3.4 31
Magpukuii / Mauritius 15,0 | 2,5 6,0 SImaiika / Jamaica 3,6 1,0 3,6
Magpuranns / Mauritania | 7,4 | 3,9 1,9 Anonus / Japan 17,5 6,9 2,5

Kaptorpamma ko3¢ durmenra reaaepaoctu cyuuaos B 2019 .
(OTHOCHTENBHOE YHCIIO CYUIMIIOB MYX4YHH: OTHOCUTENILHOE YHCIIO CYHIH/IOB KEHIUH
Kaprorpamma noctpoena o marepuanam Global Health Observatory data repository [8])
2019 Suicide Gender Ratio Cartogram
(Relative number of suicides of men vs. relative number of suicides of women
The cartogram is based on the materials of the Global Health Observatory data repository [8])
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[lpu ananm3e KapTOTpaMMBl CKJIAJBIBACTCS BIEUYaTiIc-
HUE, YTO KO3(p(PUIIMEHT reHACPHOCTH B LI€JIOM YMEHBILIAECTCS
OmKe K TPOMMYECKO# 30HE, HAPOTHB, YeM OJIIKE K apKTHU-
YeCKOH M aHTapKTHUYECKOW 30HaM, TeM oH Oombire. Ho 3to
MPaBUIIO TMPOCIEKHUBACTCS HE Be3Ae. Bo3MOKHO, 3TO MOXKeT
OBITH CBSI3aHO C JIOKAJIbHBIMU MOTPELIHOCTSAMH CTaTHCTHYE-
ckoro yuyé€ra. Tem He MeHee, 3Ta TEHACHLHUS YCTOHNYMBA U
MPOCIIEKUBACTCS HAa COCTaBJICHHBIX CIenualucTaMu Bce-
MupHOW Opranm3anuu  3ApaBOOXpaHEHUS KapTorpaMMax
YacTOT CYUIIUAOB €XKEroHo [4].

IIpuBenénnnie pacu€Thl U UX Tpaduueckoe BRIPAKCHUE
MO3BOJISIIOT YTBEPXKAATh, YTO CYHLIUAANBHOCTD Y JIOJIEH ecTh
OoJipllle OHMOJOTMYECKOE, YeM colHaiabHoe sBiaeHue. Ilo-
CKOJIbKY, HECMOTpS Ha 3HAYMTeNbHBIE Treorpauyeckue,
KIIMMaTHYECKUE, DKOHOMHYECKHE, KYyJbTYPHBIC, IMHIICBHIC,
KOH(EeCCHOHANIbHBIE, COLMAJbHbIC, 3THUYECKHE Pa3JIndus
HaCEJIeHHsI, MPOKUBAIOIIETO B 3THUX CTPaHaX COOTHOIICHHE
MEXIy YHCIOM CYMLHUAOB MEXIY MYKUMHAMH U >KCHIIUHA-
MU MPUMEPHO OJMHAKOBOE, a CYHLUIOB y MYXXUWH BCETaa B
passbl 6oJIblle, YeM Y KEHIIMH. B cBs3U ¢ mpeAcTaBIeHHBIMU
JaHHBIMH B KauecTBe paboyeil TMHOTE3bl TAKMX pa3idIui
MOJKHO BBIOPaTh T€HETHUECKUE PA3NUUHs MEKIY MyKUHUHA-
MU U XCHIIMHaMHU. HekoTopele aBTOPHI TakKe MpeJnosara-
I0T, YTO HEHPOOHMOJIOTHS CYHIUIAILHOTO (DEHOTHIIA MOYKET
OBITH PacCMOTpeHa Kak (YHKIMOHUPOBAHUE EAMHOW IOJIU-
reHHoii MeracucteMbl [10]. COOTBETCTBEHHO, HEOOXOIUMO
UCKaTh OMOJIOTMYECKYIO TOAOIIEKY CYUIHJIOB, KaK MYJIbTH-
¢dakTopuanbHOro (EeHOTHIIA, 3aBepUICHHEM (HOPMHUPOBAHUS
KOTOPOTO SIBJISIETCA CaMOyOHICTBO, @ BHEIIHUE MM KOMOP-
OugHble (aKTOPHI BIMAIOT TOJIBKO Ha CKOPOCTh OKOHYATEINb-
HOTO (OPMHUPOBAHHS CYHIUAATBHOTO (EHOTHIIA U CPOKH
HACTYIUICHHUS UCXOJa.

Jist moATBEpIKACHUS TEHETHUECKON TPUPOJIBI TIOIOBBIX
(TeHaepHBIX) pa3TUuuil CaMOyOHIICTB B 0030p OBLIM 0TOOpa-
HBI paboTHI, pa3MelIeHHbIE B CBOOOJHOM JOCTyre B 0aze
pubmed.ncbi.nlm.nih.gov, B KOTOpBIX TeHIEPHBIE pa3IUYIHsL
CBSI3U KAKUX-JIMOO XPOMOCOMHBIX JIOKYCOB, OJTHOHYKIIEO-
TUJIHBIX MTOTMMOP(HU3MOB, M3MEHEHHON SKCIPECCHU TEHOB
WIK aKTUBHOCTH ()EPMEHTOB B CBSA3M C MOJIUMOPPHU3MOB HX
TCHOB aBTOPaMH HEIABYCMBICICHHO M OJIHO3HAYHO OBLIN ac-
COLIMMPOBAHBI C CYHMIMJAMU B PE3YJIbTaTe CTATHCTHYECKOTO
CPaBHEHHMSI YaCTOT BBISBJICHHBIX T€HHBIX aHOMAIMH y Tpei-
CTaBUTEJNICH MY>KCKOTO M KEHCKOTro 1oJioB. bputn uckimoue-
HBI pabOThl, B KOTOPBIX CYWIUJIBI MM CYHIIWIAJIbHBIC I0-
MBITKA COBEPIIATHCH HA (OHE TSHKENBIX MCHUXUYECKUX pac-
CTPOUCTB MO0 KaKUX-THOO aJAMKINH, WIK B CBS3H C aKTa-
MU HACHIIHSI.

Ilenbto paboOTHI SABISIETCS CUCTEMAaTH3aLUsl U UHTEP-
npeTanus HaXOJSIIUXCs B CBOOOJTHOM JIOCTYIIE, Pa3pO3HEH-
HBIX, paHEe YCTaHOBICHHBIX JaHHBIX 00 acCOLUMAINU YacTOT
COBEpIACMbIX CYHIIUJIOB C TCHICPHBIMH T€HETHYCCKHMHU

When analyzing the cartogram, it
seems that the gender coefficient as a whole
decreases closer to the tropical zone, and
vice versa, it increases getting close to the
Arctic and Antarctic zones. But this not an
overall rule. It may be caused by local errors
of statistical accounting. Nevertheless, this
trend is stable and can be traced on carto-
grams of suicide rates compiled by WHO
specialists annually [4].

The above calculations and their graph-
ical expression make it possible to assert that
suicidality in people is more a biological
than a social phenomenon. Hence, despite
the significant geographic, climatic, eco-
nomic, cultural, nutritional, confessional,
social, ethnic differences of the population
living in these countries, the ratio between
the number of suicides between men and
women is approximately the same, and the
number of suicides among men are always
many times higher than those among wom-
en. In connection with the presented data,
genetic differences between men and women
can be chosen as a working hypothesis of
such differences. Some authors also suggest
that the neurobiology of the suicidal pheno-
type can be considered as the functioning of
a single polygenic metasystem [10]. Accord-
ingly, it is necessary to look for the biologi-
cal background of suicides as a multifactori-
al phenotype, the completion of the for-
mation of which is suicide, and external or
comorbid factors affect only the speed of the
final formation of the suicidal phenotype
and the timing of the onset of the outbreak.

To verify the genetic nature of sex
(gender) differences in suicides, the review
selected works that were freely available in
the pubmed.ncbi.nlm.nih.gov database, in
which gender differences in the relationship
of any chromosomal loci, single nucleotide
polymorphisms, altered gene expression or
enzyme activity in connection with poly-
morphisms of their genes by the authors
were explicitly and unambiguously associat-
ed with suicides as a result of a statistical
comparison of the frequencies of identified
gene abnormalities in males and females.
The works where suicides or suicidal at-
tempts were committed due to severe mental
disorders or any addictions, or in connection
with acts of violence were excluded.

The aim of the work is to systema-
tize and interpret freely available, scattered,
previously established data on the associa-
tion of frequencies of committed suicides
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pa3nuIMAMHU, KOHEUYHBIM MTOTOM KOTOPOM siBiseTCs (hopMu-
pOBaHME MPEJACTABIEHUS O TEHIEPHO Pa3IMYHBIX MaTTepHaX
I€HOB, (OPMUPYIOIINX CYMLUAAIbHBIN (PEHOTUN Y MYKUMH
1 KCHIIMH KaK MUHHMYM JIByMsl Pa3HbIMH I'€HETHUECKH pea-
JIN3YEMBIMH Iy TSIMU.

X xpomocoma u cyuyuo. IloctaBieHHas Lelb UCCIEI0-
BaHUsI Cpa3y HABOAUT HA MBICIIb, YTO TAKUE PA3JINUUS MOTYT
CBsI3aHbl C TMOJIOBBIMM Xpomocomamu. JleficTBuTeNbHO, B X
XpOMOCOME MY)KYMH CYHIUACHTOB OOHApY:KUBAIOTCA MyTa-
LM, aCCOLUMPYEMble C CyHIUAaMu. Tak y MyX4uuH C 3a-
BEpIIEHHBIM CYHIHUIOM B mpoMoTopHOH obOmactu SATI (io-
Kyc Xp22.11) oOHapyxeHa amiens pucka rs6526342. [lpu-
CYTCTBHE ATOT0 aJuleis B HelipoHax moneit bponmana (BA)4,
BAS8/9 u BAII ywmensmiaer skciipeccuto SATI W, COOTBET-
CTBEHHO, CHHTE3 crepMunuH / ciepmuH N1 - aneTuaTpanc-
¢depassl [11]. Kpome Toro, B mpomotopHoit oonactu SAT!
OBLIIO OOHAPYXKEHO el TPU MYyTalluy — WHCEPIUS / JIeNenus
(rs6151267) 1 ONHOHYKJIICOTUIHBIN TToTUMOphu3M 75928931
[12].

IIponomxkas 3T0 KUccieq0BaHNe, aBTOPhl TEHOTHUITHPOBA-
1 37 MHUKpOCATEJUIMTHBIX MapKepOB, OXBATHIBAIOLINX BCIO
X xpoMocomy y 722 (paHKO-KaHAJCKUX MYKYHH, CPEIU
KOTOPBIX HE OBLIO POACTBEHHWKOB, W3 HUX 333 3aKOHUYMIH
KU3HB CynIuaoM, a 389 mmry 6e3 cyunmaa (Tpymnma cpaBHe-
HUs). BBISIBIEHO HECKOJIBKO HMHIUBUAYAIbHBIX MapKepos,
aCCOLMMPOBAHHBIX ¢ cyniuaoM. OOHapy>KeHHbIE MapKepbl —
TaHAeMHble TOBTOpbl DXS8051 w DXS8102, a Takxe
DXS1001 n DXS8106 — nokaan3oBaJnCh B JJIUHHOM H KO-
poTKoM Iuieuax xpomocomsl X. Ilocne 3Toro u3 marepuana,
B3sTOrO B mosix bponmana 8/9, 11, 44 u 46, y cyuIuneHToOB
B X XpomMocomax OBbUIO BBISIBICHO IIECTh IKCIPECCHPOBAaH-
HbIX TeHOB: Rho GTPase-akTuBupylolero Oeiika 6, anar-
TOpHOTO OENKOBOro KoMIviekca 1 ¢ 2 cyObeanHHUIa, TIIHKO-
npotenHa M6B, pubocomHoro Oenka S6 kuHaszbl 90 k/la mo-
munenTyn 3, cnepmuus / cnepmuH N(1)-anerunrpancdepa-
361 1 1 THO kommiekc 2, — He 3KCHpPECCHPOBABIIHUXCS y
CyOBEeKTOB Ipynibl cpaBHeHHs [ 13].

VY JKEeHIMH, B OTIMYHE OT MY)KUHMH, JBa OAHOHYKJIEO-
TUAHBIX ToauMopdusma (154272555 u rs2428707) rena ce-
poronuHoBoro penentopa HTR2C (okanuzaumsa Xq23) ac-
COLIMMPOBAHBl C CYHUIMJIAIBHBIMH  TIOMBITKAMHA. AJIJIENb
rs4272555 Obln CBSI3aH C YMEHBIICHWEM PHUCKA MOINBITKU
caMoyOMiicTBa, TOTJa Kak ayuienb rs24287(07, HanpoTus,
OKa3ajics CBs3aH C YBEITMUYEHUEM PHCKA MOTBITKA CaMOyOHii-
ctBa [11]. Takum 00pa3oM, y KEHIIUH HA X XpPOMOCOME, T10-
BUJIUMOMY, HaXOSATCS TeHbI KaK pealn3yIolie CyUIuIeHT-
HBIA (PEHOTHII, TAK M 3alIMIIAIONINE OT CYWLIUAAIBHOTO MO-
BeJeHUs. AHAJOTWYHBIN pPe3yJbTaT CBS3M MoiuMopduzma
G68C rena HTR2C ¢ cyununaMy y >KCHILIMH CIOBEHOK IO-
JIydeH MpH usydeHuu 334 xeptB camoyOuiicTB u 211 KoH-
TPOJIBHBIX JIUIT )KEHCKOTO 1071 [ 14].

with gender genetic differences, the final
result of which is the formation of a concept
of gender different patterns of genes that
form the suicidal phenotype in men and
women as at least two different genetically
realized pathways.

X chromosome and suicide. The stated
aim of the study immediately suggests that
such differences may be associated with sex
chromosomes. Indeed, in the X chromosome
of male suicide attempters, mutations asso-
ciated with suicides are found. Thus, in men
with completed suicide, the risk allele
156526342 was found in the SAT1 promoter
region (locus Xp22.11). The presence of this
allele in the neurons of Brodmann's fields
(BA) 4, BA8 / 9, and BAI11 decreases the
expression of SAT1 and, accordingly, the
synthesis of spermidine/spermine NI1-
acetyltransferase [11]. In addition, three
more mutations were found in the SATI1
promoter  region — insertion/deletion
(rs6151267) and single nucleotide polymor-
phism rs928931 [12].

Continuing this study, the authors gen-
otyped 37 microsatellite markers covering
the entire X chromosome in 722 French-
Canadian men, among whom there were no
relatives, 333 of whom committed suicide,
and 389 individuals didn’t attempt suicide
(comparison group). Several individual
markers associated with suicide have been
identified. The detected markers — tandem
repeats of DXS8051 and DXS8102, as well
as DXS1001 and DXS8106 — were localized
in the long and short arms of the X chromo-
some. After that, from the material, in
Brodmann fields 8/9, 11, 44 and 46, in the
suicides in the chromosomes taken six ex-
pressed genes were identified: Rho GTPase-
activating protein 6, adapter protein complex
1 © 2 subunit, glycoprotein M6B, ribosomal
protein S6 kinase 90 kDa polypeptide 3,
spermidine / spermine N (1) — acetyltransfer
1 and THO 2, — not expressed in subjects of
the comparison group [13].

In women, unlike men, two single nu-
cleotide polymorphisms (rs4272555 and
1s2428707) of the serotonin receptor HTR2C
gene (Xq23 localization) are associated with
suicidal attempts. The rs4272555 allele was
associated with a reduced risk of suicide
attempt, while the rs2428707 allele, in con-
trast, was associated with a suicide risk trial
[11]. Thus, in women on the X chromosome,
apparently, there are genes both realizing the
suicidal phenotype and protecting against

38 Suicidology (Russia) Vol. 12, N 2 (43), 2021



https:/ /cynnmnnoaorus.pd /

HayuHo-npaxmuueckuil HYpHaL

Y xpomocoma u cyuyuo. Jlanablie o CBSI3M CyHINAATBHO-
ro ¢enoruna u Y XpOMOCOMBI MapagoKCaTbHBI, TOCKOIBKY,
KaK 0Ka3aJloCh, CYHIINJ MOXKET OBITh CBs3aH ¢ abeppaHTHOU
noreperd XpoMocombl Y, MPOUCXOJISIIEH C BO3PACTOM — SIB-
JIeHHe, U3BecTHOEe OoJee moiyBeka [15]. Cszp abeppaHTHOM
MOTEpU XPOMOCOMBI Y C CyHLIUIaMU Oblila BIICPBBIC BBISBIIC-
Ha Ha MaTepuaje MCCIeIOBaHMs MOCMEPTHBIX 00pasIoB Tie-
pudepuuecKoil KPOBU U TKaHEW Mo3ra 286 MYy>KUHH >KUTEIeH
SAnonnu (140 camoy6wmiin 6e3 TSHKeNbIX GU3nIecKux 3adoe-
BaHUHN U 146 COMOCTaBUMBIX MO BO3PACTY KOHTPOJIBHBIX UC-
MBITYEMBIX). Y 370POBBIX KOHTPOJBHBIX MYXXYHMH ObLTa 00-
Hapy’keHa HOpMallbHasl 3aBUCUMas OT BO3pacTa abeppaHTHas
moTepsi XpoMocoMbl Y B KIIETKaxX KpOBH. B KileTkax KpoBH
JIUI, 3aBEPIIMBIINX CaMOYOHMICTBO, 3TO SIBICHHE BCTpeya-
JIOCh 3HAYUTEIBHO 4Yalle, YeM B KOHTPOJIbHOW Tpymme (OT-
HomeHue maHcoB = 3,50, 95% noBepuTenbHBIH HHTEPBAN =
1,21-10,10). B knerkax mopconarepanbHOW MpedpoHTab-
HOH KOpPBI FOJIOBHOT'O MO3ra 4acTOTa 3aBUCUMON OT BO3pacTa
abeppaHTHOW MOTEpPH XpPOMOCOM Y He 3aBucesa OT (peHOTH-

a [16]. lanHOE WCClenOBaHUE, B YACTHOCTH, JIOMYCTHMO
pacieHMBaTh Kak MEXaHU3M BO3PacTHOTO BbIpaBHHBas I'eH-
JepHO# muddepeHIuai CO CTOPOHBI MYXKCKOro Tojia. A
BO3pacTHas abeppaHTHasl MOTEPsI XPOMOCOMBI Y, CUHMTaBIIIA-
sicsl M3HAYaJIbHO HEHTpaJIbHBIM KapHUOTUIIOM, CBS3aHHBIM C
HOPMAJTBHBIM CTapeHUEM, B HACTOAIIEE BpeMsl UIACHTUDHUIIH-
poBaHa Kak HamOoyiee pacmpocTpaHéHHas NPHOOpeTEHHAs
MyTalus B T€HOME MY>KYHHBI, aCCOIUMpPyeMas C OHKOIIATO-
soruei, 601e3HpI0 AnblreiiMepa 1 cepliedHO-COCYTUCTBIMU
3aboneBanusmu [17]. Cnenmyrommii mapajgokc 3TOH paOOThI
3aKJIFOYAETCs] B TOM, UTO SIBIIEHUE a0EpPaHTHOU MOTEPU XPO-
MOCOMBI Y, U3BECTHOE y Jtojel moutu S0 JieT, mo CyTH, SiB-
nserca npoueccom aumunyiun JIHK. Ho aumunyuus cuwm-
TAeTCs CBOWCTBEHHOM TOJIBKO HEKOTOPBIM 3BOJIFOLMOHHO
HUBIIUM dyKapuoTaMm (Hampumep, KOIHIIOaM), a y BBICIIINX
9YKApHOT SIKOOBI OTCYTCTBYET, TIOITOMY BCE COMATHYECKHE
KIIETKW JYKapuOT COJIEPIKAT OJIMHAKOBBI TE€HOM M 3TO CITy-
JKUT 0a30BOM OCHOBOW I pa3pabOTKH METOAOB KIOHHPO-
BaHus. OJHAKO 3TO SBJICHHE 3aMEYEHO U Y JIIOJIeH, 10 Kpaii-
Hell mepe, s anbga-caterumtHol JJHK — npuuentpomep-
HeIi Terepoxpomatut [18]. [lockonpky oOHapyx)eHHe CBSA3N
abeppaHTHON MOTEpU XPOMOCOMBI Y C CyHUIMIaMHu OIyOuu-
koBaHO B siHBape 2018 r., maHHOE WCCienOBaHME emé He
MO/ITBEPKJIEHO APYTUMU aBTOPAMHU.

[Ipu nccnenoBaHM MUTOXOHJPUAIHHBIX TalNIOTUIIOB B
EBporneiickoil monymsauy y My>KYUH Obljla BBISIBIIEHA CBS3b
ramiotunoB N u Rla Y-JIHK kak yOouiicTBaMu, Tak U ¢ CyH-
IMAaMH, B TO BpeMs Kak ramiotun [1 ¢ youiictBamu u cyn-
LUAAMH KOPPEJINPOBal OTPULATENbHO. Y KEHIIUH Taruio-
rpynnst L, J u X MT/IHK ¢ cynummom koppenrpoBaiu OTpH-
LATEIBHO. ABTOpBI MCCIEAOBAaHUSA TOJYEPKUBAIOT, YTO HUX
JaHHBIE HE O3HAYalOT, YTO MUTOXOHIPHAIbHbIE TallJIOTHITBI

suicidal behavior. A similar result of the
relationship between the G68C polymor-
phism of the HTR2C gene and suicides in
female Slovenian women was obtained in a
study of 334 suicides and 211 control fe-
males [14].

Y chromosome and suicide. The data
on the relationship between the suicidal
phenotype and the Y chromosome are para-
doxical, since, as it turned out, suicide may
be associated with an aberrant loss of the Y
chromosome that occurs with age — a phe-
nomenon that has been known for more than
half a century [15]. The association of aber-
rant loss of chromosome Y with suicides
was first revealed on the material of a post-
mortem samples study of peripheral blood
and brain tissue of 286 male residents of
Japan (140 suicides without serious physical
diseases and 146 age-matched control sub-
jects). In healthy control males, a normal
age-dependent aberrant loss of the Y chro-
mosome in blood cells was found. In the
blood cells of individuals who completed
suicide, this phenomenon was encountered
significantly more often than in the control
group (odds ratio = 3.50, 95% confidence
interval = 1.21-10.10). In cells of the dorso-
lateral prefrontal cortex, the frequency of
age-dependent aberrant loss of Y chromo-
somes did not depend on the phenotype [16].
This study, in particular, can be regarded as
a mechanism of age leveling of gender dif-
ferentiation on the part of the male sex. And
age-related aberrant loss of the Y chromo-
some, which was initially considered a neu-
tral karyotype associated with normal aging,
is currently identified as the most common
acquired mutation in the male genome asso-
ciated with cancer, Alzheimer's disease and
cardiovascular diseases [17]. The next para-
dox of this work is that the phenomenon of
aberrant loss of the Y chromosome, which
has been known in humans for almost 50
years, is, in fact, a process of DNA diminu-
tion. But diminution is considered character-
istic only of some evolutionarily lower eu-
karyotes (for example, copipods), while in
higher eukaryotes it is allegedly absent,
therefore all somatic cells of eukaryotes
contain the same genome, which serves as
the basis for the development of cloning
methods. However, this phenomenon has
also been observed in humans, at least for
alpha-satellite DNA — pricentromeric heter-
ochromatin [18]. Since the discovery of the
association of aberrant loss of the Y chro-
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SIBIISIIOTCSL MapKepaMy cydunuianbHoro ¢enoruna. Tem He
MEHee, BBISIBIEHHAs CBS3b MOXET TOBOPUTH O TOM, YTO CyH-
LUAATBHOCTE UMEET CHJIbHYIO OMOJOIMYECKYH COCTaBIISIO-
uryto [19].

Lennvie noaumop@usmol, 803MONCHO YYACMEYIOWUE 6
peanusayuu 2eHOepHO20 Napaookca, HO He cesa3aHHvle ¢ X
xpomocomou. B Tex ciydasx, Korja npsimoe HaOJI0JeHHE Ha
JIOASIX HEBO3MOXKHO, OTBET MOXET OBbITh MOJYYEH B JKCIIE-
pPUMEHTE Ha KMBOTHBIX. Y MOTOMKOB 00O0ETO TOJia MBIIICH
muann C57BL/6J, ckpeluBaeMbIX Ha MPOTSHKEHUH BOCHBMH
MOKOJICHUH ¢ MbIIaMu TUHUU 129Jae niis momydeHus aere-
min Dnmt3a?ov2%  (nenmenmss rema  (UMTO3MH-5)-
MetunTpanchepasbl 3A — (epMeHT, KaTaau3UpYIOUHNA TIe-
PEHOC METHMJIBHBIX TPYII K callTaM METHWJIMPOBAHMUS), B XBO-
CTaTOM S/ipe B OTBET Ha cTpecc, (HOPMUPYIONMHA MOJICTh
JIETIPECCUBHOTO COCTOSIHUS, 00Pa30BBIBAINCH Pa3INYAOLIH-
ecsl MaTTepPHbl TPAHCKPHUIILMOHHON perymsiuun. IlojoBas
cnenn@uKa NarTepHOB OblIa OOYCIIOBIICHA Pa3IUYHAMHU aK-
tuBHOCcTH JIHK-MetunTpancdepasbl y caMIioB W CaMOK B
3TOM TOJAKOPKOBOM sIJIpe€ TOJIOBHOTO Mo3ra. To ecTb, IoJio-
BbIC PA3/IMUUsl NMATTEPHOB OBUIM CBS3aHBI C 3IUTCHETHYE-
CKHM MEXaHM3MOM pPEryJilud TPAHCKPUIIUU MyTeM METH-
nupoBaHus Hekux ydactkoB JIHK, cBszanHbIxX ¢ reward cu-
CTeMOM. BIIOKMpOBaHHE ITOTO AMUICHETHYECKOI0 MEXAHU3-
Ma CONPOBOXKIAIOCH TTOBEIEHUECKON YCTOMUYNBOCTHIO CAMOK
K cTpeccy [20].

I'enpepnas crienudurka MaTTEPHOB DKCIPECCUU TEHOB,
accOMMpPYEeMbIX C CyMIMIAMM HalijieHa u y Jojei. Tak B
MaTepuase ayTOICHH J0pcosiaTepaibHON Mped)pOHTAILHOM
KOpBI 75 naTuHOAMepHKaHIeB (38 CYWIUIEHTOB MYXYHH H
10 xenmuH, rpynmna cpaBHeHHs 20 MyX4YuH W 7 >KEHIIUH
BBISIBJIEHO 1729 sKcnpeccupOBaHHBIX T€HOB Y YKEHIIUH U 997
y MYX4HUH. Y JKEHIIWH, T€Hbl, aCCOLMUPOBAHHbIE C CYHIIH-
JIOM, OBLITH CBSI3aHBI ¢ Mposndepaniell KIeTOK 1 IMMYHHBIM
OTBETOM, a Y MY>KUHMH C CyHLHIOM OKa3aJHCh aCCOLUMPOBA-
HbI reHbl, cBs3anHble ¢ JIHK u puOoOHYyKIIEeHHOBBIM O€JIKO-
BBIM KOMIUIeKcOM. He cBsi3aHHBIE C MOJIOM TI'€HBI, aCCOLUH-
pyeMble C CyHIMAOM, ObUTH OOHApYKEHbI B MUTOXOHIPH-
anbHOM reHoMe [21]. BhIsIBICHHYIO CIEIU(PUKY IKCIIPECCUN
B NpepOHTAIILHON KOpE MY>KYHH I'eHOB, cBsizaHHbIX ¢ JJHK
U pUOOHYKIIEWHOBBIM OEIKOBBIM KOMILIEKCOM JIOMYCTUMO
OOBSICHUTB TEM, UYTO Y MYKUHMH-CYHUIHJIEHTOB B KOTOpPTE W3
120 nanueHToB (haKTOpOM PUCKA BBHICOKOH JIETaIbHOCTH IPHU
CYULHMIIBHBIX TOMBITKAX ObUT MoMMMopdu3M reHa HeHpo-
Tpodudeckoro dakropa pocta BDNF Val66Met rs6265 (i0-
kanmuzanus 11pl4.1) [22]. Meraananmusz 12 paGot, mocBsi-
mEHHBIX monuMopdusmMaM reHa BDNF, 103BONMI ClejaTh
BBIBOJI, YTO KOMOMHHUPOBAaHHBIE TeHOTUNIBI BDNF Met66Met
u BDNF Met6Val moryt ObITh (akTOpoOM pHCKa HAaCHIIb-
CTBEHHOTO CaMOYOHWICTBa y JKCHIIMH ¥ CaMOyOWIiCTBa Yy
KEPTB, OJBEPTIINXCS IETCKOU TpaBme [23].

mosome with suicide was published in Janu-
ary 2018, this study has not yet been con-
firmed by other authors.

In the study of mitochondrial haplo-
types in the European population in men, a
relationship was found between the N and
Rla Y-DNA haplotypes with both murders
and suicides, while the I1 haplotype corre-
lated negatively with murders and suicides.
In women, mtDNA haplogroups L, J, and X
correlated negatively with suicide. The au-
thors of the study emphasize that their data
does not mean that mitochondrial haplotypes
are markers of the suicidal phenotype. Nev-
ertheless, the revealed connection may indi-
cate that suicidality has a strong biological
component [19].

Gene polymorphisms, possibly taking
part in the gender paradox realization, but
not associated with the X chromosome. In
cases where direct observation in humans is
not possible, the answer can be obtained in
animal experiments. In the offspring of
C57BL/6J mice, crossed for eight genera-
tions with /29Jae mice to obtain a
Dnmt3a®>"?lox deletion (deletion of the (cy-
tosine-5) methyltransferase 3A gene, an
enzyme that catalyzes the transfer of methyl
groups to methylation sites) in the caudate
nucleus, in response to stress, which forms
the model of the depressive state, different
patterns of transcriptional regulation were
formed. The gender specificity of the pat-
terns was caused by the differences in the
activity of DNA methyltransferase in males
and females in this subcortical nucleus of the
brain. That is, sex differences in patterns
were associated with the epigenetic mecha-
nism of regulation of transcription by meth-
ylation of certain DNA regions associated
with the reward system. Blocking this epi-
genetic mechanism was accompanied by
female behavioral resistance to stress [20].

The gender specificity of the patterns
of gene expression associated with suicide
has also been found in humans. Thus, in the
autopsy material of the dorsolateral prefron-
tal cortex of 75 Hispanics (38 suicides in
men and 10 women, a comparison group of
20 men and 7 women, 1729 expressed genes
were found in women and 997 in men. In
women, genes associated with suicide were
related to proliferation cells and immune
response, and in men genes associated with
suicide turned out to be related to DNA and
ribonucleic protein complex. Sex-free genes
associated with suicide were found in the
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B pesynbTare mOIHOrE€HOMHOI'O TMOMCKA accolUaluid B
JoKyce 2p25 B oOpasmax TOJOBHOTO MO3Ta MYXYHWH CaMo-
yOuii, HO He XeHUMH oOHapyxeHbl rensl SH3YL1 (ren
9BOJIIOLIMOHHO KOHCEPBAaTHUBHOIO O€JKa KOPEryysropa aH-
nporenHoro pernenropa) u ACP1 (ren xucnoit docdarasser),
ACCOLIMUPOBAHHBIX ¢ cyuimaamu [24]. B MHOrodaktopHoM
HCCIICIOBAHUN B3aMMOJCHCTBUS TE€HOMAa C OKpY’KaIoLeH
cpenoil B momynsinuu U3 123633 yenoBek uaeHTH(HUIMPOBA-
HBI PacmoJIOKeHHBIE B JIOKyce 2¢31.3 TeHbl cruiaiicocoma-
accoMupoBaHHOro Oenka romosora CWC22 (moauMophusm
rs2367967) m UBE2E3, cBsi3aHHBIE C CYHIUAAMH y MY>KIHH
[25].

I'enpepHble pa3nuuus y CyULHMICHTOB HAOMIOJAIOTCS U
B JKCIIPECCMM T'€HOB MeEIMAaTOPHBIX cucteM. Hampumep, y
KCHIIMHBI CYHMIIUACHTOB 3KCIIPECCUSI TE€HA BE3UKYJSIPHOTO
TpaHcroptepa riytamara VGLUT (noxkammzamus [1¢23.3)
ObLIa 3HAYUTENFHO BBINIE 10 CPABHEHHUIO C KCHIIMHAMHU HE
cyuuuaeHTamu. Toraa Kak 3KCIpeccusi TIHaabHOTO BBICOKO-
ad¢unHOrO TpaHcmoprepa riyramara FAAT (nokamu3ainus
5pl3.2) Obuma HIWKE y MYKYWH, COBEPIIUBIINX HACHIIb-
cTBeHHBIe camoyOwuiicTBa [26]. Cpenn 180 camoyOwmiin (121
XKEeHIIMHA U 59 MyX4rH) U 212 KOHTPOJIBHBIX TOHOPOB KpO-
BU (93 xeHmmHEI 1 119 MyX4YHH) B TpyMIie KEHIUH CaMO-
yOuWiiIl BBISIBICHA BBICOKAs SKCIPECCHs TPAHCIIOpTEpa Cepo-
TOHHHA, [0-BUAMMOMY, BbI3BaHHAS YIUIMHEHUEM IPOMOTOP-
HO¥t oOyiacTu. Torna Kak y My>KYMH CaMOYOHHII M JKEHIIKH C
HE3aBEPUIEHHBIM CYHULUIOM, BCJIEICTBHE HHU3KOTO YPOBHS
ayTOarpeccuu, DKCIPECcCHsi TPAHCIIOpPTEepa CEpOTOHMHA ObLIa
Hu3Koi [27]. Cnemyer 3aMEeTHTh, YTO aBTOPbI OBUIM OCTO-
POXHBI B CBOMX OLIEHKaX, MOCKOJIBKY HOCYHUTAIH, YTO
HaOpaHHasi MU TPyINa KOJIMYECTBEHHO HEJIOCTATOYHA ISt
(hopMHUPOBaHUSI OKOHYATEIILHBIX BBHIBOJIOB.

HccnenoBanne 3TUMH e aBTOPaMU 4YacTOT BCTpedae-
MOCTH HOJMMOp(HU3Ma I'eHa TPaHCIOPTEpPa CEPOTOHHHA C
0oJsiee JUIMHHOM MPOMOTOPHON OO0JIACTBIO, MO3BOJIHIIO BbI-
SIBUTH YTO 3TOT HOJUMOPPHU3M Y >KEHIIMH, COBEPIIUBIINX
JIeTaIBHBIA CYyHIH, BcTpedancs B 41% cimydaeB, 4TO 3HAUU-
TEJBHO YaIe, 9eM B oOrmiei momyssiuu — 15,5% [28]. Tem
HE MeHee, B TPEX MeTaaHalIn3ax, I7ie He CTaBUIIACh Lelb BbI-
SIBJICHUSI TEHJIEPHBIX PA3IUUUI TeHETHYECKUX MPUYHH CyH-
LUJI0B, CBSI3b MOIMMOP(HU3Ma reHa TPAHCIOPTEPa CEPOTOHH-
Ha ¢ OoJyiee UIMHHOW MPOMOTOPHON OOJACTHIO C HACHIIb-
CTBEHHBIMH CaMOYyOHICTBaMH, HO HE C HEHACHUJIbCTBEHHBIMHU
CyHILIMJaMH, OKazaiach BeIcokoi [29]. Kak Buanm, paznnuus
MOJIX0/I0B K (DOPMHUPOBAHHUIO TPYIIT CTATHCTHYECKOTO FHC-
CIIEZIOBAaHMS MOTYT JaBaTh Pa3HbIe PE3yJbTaThl, OCOOECHHO,
€CJIM TPYTIBI MaJble, a 0TOOP OBLT TeHAeHITOo3eH. Ucciemo-
BaHUE acCOLMAallMU TeHa OelKa TMepeHOCYHKa CEPOTOHHMHA
SLC6A4 (noxamm3arust 17¢11.2) B pOCCHICKON TOMYJIISAIIAN
CYULHMJICHTOB TaK)X€ BBISIBUIIO CBSA3b 3TOTO FeHA C CyHLUIOM
TOJBKO Y KEHIIMH, HO HEe Y MyX4uH [30].

mitochondrial genome [21]. Revealed speci-
ficity of expression in the prefrontal cortex
of men genes associated with DNA and
ribonuclein protein complex can be ex-
plained by the fact that in male cohort of 120
suicide attempters the risk factor for high
mortality in suicidal attempts was polymor-
phism of the gene for the neurotrophic
growth factor BDNF Val66Met rs6265 (lo-
calization 11pl14.1) [ 22]. Meta-analysis of
12 works devoted to polymorphisms of the
BDNF gene made it possible to conclude
that the combined genes The BDNF
Met66Met and BDNF Met6Val types may be
a risk factor for violent suicide in women
and suicide in victims of childhood trauma
[23].

As a result of a complete genome
search for associations at the 2p25 locus in
the brain samples of suicidal men but not
women, the genes SH3YLI (gene for the
evolutionarily conserved protein of the an-
drogen receptor co-regulator) and ACPI
(gene for acid phosphatase) were found to be
associated with suicides [24]. In a multifac-
torial study of the interaction of the genome
with the environment in a population of
123,633 people, the genes of the spliceo-
some-associated protein of the homologue
Cw(C22 (polymorphism rs2367967) and
UBEZ2E3, associated with suicides in men,
located at the 2¢31.3 locus were identified
[25].

Gender differences in suicides are also
observed in the expression of genes of medi-
ator systems. For example, in a suicidal
woman, the expression of the vesicular glu-
tamate transporter gene VGLUT (localiza-
tion 11g23.3) was significantly higher than
in women who were not suicidal. Whereas
the expression of glial high-affinity gluta-
mate transporter EAAT (localization 5p13.2)
was lower in men who committed violent
suicide [26]. Among 180 suicides (121
women and 59 men) and 212 control blood
donors (93 women and 119 men), high ex-
pression of the serotonin transporter was
revealed in the group of female suicide at-
tempters, apparently caused by the elonga-
tion of the promoter region. However, ex-
pression of the serotonin transporter was low
in men who commit suicide and women with
incomplete suicide due to a low level of
autoaggression [27]. It should be noted that
the authors were cautious in their assess-
ments, since they considered that the group
they had recruited was quantitatively insuf-
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ITomumopdm3mer reHa 5-HTR6 267C/T, nokanu3oBaH-
HOro B cermeHte /p36.13, ObuM WccaeqoBaHBl B 0Opasnax
KPOBH B TIOPTYTaJIbCKOW MOMyJSIAK y 179 My>XUWH CyHIIH-
JIeHTOB U 189 1oOpOBOIIBIIEB, HE CKIIOHHBIX K cyuiuay. [lpu
CPaBHEHMHU paCIpelesIeHs] TCHOTUIIOB MEXIy MYXK4YUHAMU-
XKEpTBAMU CYUIHAA U MYXUYNHAMU HE CYHUIUJCHTAMH BBISIB-
JIeHa TeHAepHO-cuenn(uyeckas CBA3b, IMpeNIosaramonas,
YTO 3TOT OJHOHYKJICOTHIHBIN MOIMMOP(PU3M MOKET UMETh
POJb B 3THOJIOTHH CYWUIUIA Y MYKYHH-HCIIBITYEMBIX B TIOP-
TyTaabCKou momyssiiuu [31].

[Ipeamonaraercs, 4To OAHOW M3 FEHETHUECKUX MPUYNH
CYULMIIOB Y MYXXYHH MOXET OBbITh HOJIMMOPHU3M KaTeXo-
nokcumeTwTpancdepaszsl (KOMT). [pu renotune Val/Val
aktuBHOCTh KOMT B Tpu-ueTbIpe pasza BbILIE, YEM IpU Ie-
Hotune Met/Met, a npu renorune Val/Met ¢pepmenTaTuBHas
AKTHUBHOCTb HMEET MPOMEXKYTOUHOe 3HaudeHue [32]. [lei-
cTBuTensHO, mnomuMmopdpmm  tena KOMT  Vall58Met
(rs4680) oxa3ancs CTaTUCTUYSCKA 3HAYUMO CBsI3aH C
HAaCWJIbCTBEHHBIMH CYHLUIAMH Y MYXYMH 3THHYECKUX
STIOHLIEB B BBIOOpKE M3 163 CYMIMICHTOB C 3aBEpIIEHHBIM
cynmuaoM (112 myxuwnH, 51 XKeHmuHA), TOTAa Kak IIOJH-
Mopdusm Vall58 Val, BOZMOXKHO, acCOIIMMPOBAH C YMEHb-
meHneM 4yncia camoyowmiictB [33]. PesymbTarhl sTOTO HC-
ciiefoBaHMs ObLIIM HOATBEPKACHBI IPH UCCIICIOBAHUH CBSI3U
cyuunioB ¢ nonumopuszmom Vall58Met (rs4680) y sTHH-
YecKuX KopeuneB MyxuuH (70 cyunmaeHTOB MyX4uH u 127
YKCHIIMH, TPOTHB IPYIIbI CPABHEHUSI MY>KUHHBI : )KEHIIUHBI
= 85 : 85). Kak u B npeapiayIeM UCCIeIOBaHNH, CBSI3H T10-
sumopdusMa rs4680 ¢ cyuiuaaMu y KeHIUH He 00HapyKe-
Ho [34]. Kpome nosmmopduzmo KOMT, nonocnenuduato
C CyHIIMJaMH1 OKa3aJicsi cBsi3aH U nonumopdu3m EcoRV rena
MAO,, KOTOpPBIH ObUT HAlIEH B IOCMEPTHBIX 00pa3iax Mo3-
ra 44 nenpeccHBHBIX MY)XYUH caMOYOHHI], HO HE Y 92 KOH-
TPOJIBHBIX HCTBITYEMBIX MY)KUMH, H HE Yy JKCHIIWH, U HE B
o0mieit BeIOOpke [35]. AHajorudHas CBSI3b MOIUMOpGhU3Ma
Vall58Met ¢ He HacUIBCTBEHHBIMH M HACHJIbCTBEHHBIMU
CYULHMJIAMH Y MY>KYMH, HO HE y JKEHIIUH U HE Y J0OpPOBOJIb-
1eB HaijeHa cpeau 365 KepTB CyHnuaa y MYKYHH €BpO-
nerineB [36], a Takke 70 3THUYECKUX KOPEHIIEB MYKCKOTO
nona [37].

Peanum3zanust BMusiHUS BHEITHUX (HDAaKTOPOB, CUNUTAFOIIUEC-
Csl IPUOPHUTETHBIMH MPUYMHAMH CYUIIMJOB B COLIHOJIOTHYE-
CKUX W TICHXHYECKHUX TEOpUsX (HOpMUpOBaHHUSI CYUIIHJICHT-
HOro ()EHOTHIIA, MOKET OBITh OCYILIECTBIICHA YePe3 B3auMO-
JieiicTBUE C TIEPBUYHBIM T'eHHBIM JedekroMm. Hampumep, B
MMOCMEPTHOM TOKCHKOJIOTHYECKOM CKPUHHUHIE, OXBATHUBIIEM
349 3aBepII€HHBIX CYUIIUAECHTOB M 284 KOHTPOJBHBIX CITY-
YaeB, ObLIO MOKa3aHO YTO JKEHIUHBI C TalIOTUIIOM T'eHa
rkonportenHa-P ABCB1  1236T-2677T-3435T, ynotpe6-
JISIIOIIME LUTAJIO0IpaM, Yallle COBEPILAIN HEHACUIbCTBECHHBIE
camoyOwuiicTBa (OTpaBiICHHE LUTAIONPAMOM), YEM B TPYIIIE

ficient to form final conclusions.

A study by the same authors of the fre-
quency of occurrence of serotonin trans-
porter gene polymorphism with a longer
promoter region revealed that this polymor-
phism in women who committed lethal sui-
cide occurred in 41% of cases, which is
much more frequent than in the general pop-
ulation — 15, 5% [28]. However, in three
meta-analyzes that did not aim to identify
gender differences in the genetic causes of
suicide, the association of serotonin trans-
porter gene polymorphism with a longer
promoter region was high for violent sui-
cide, but not for non-violent suicide [29]. As
you can see, differences in approaches to the
formation of groups of statistical research
can give different results, especially if the
groups are small, and the selection is tenden-
tious. The study of the association of the
gene for the serotonin transporter protein
SLC6A4 (localization 17q11.2) in Russian
population of suicide attempters also re-
vealed an association of this gene with sui-
cide only in women, but not in men [30].

Polymorphisms of the 5-HTR6 267C/T
gene located in the /p36.13 segment were
studied in blood samples from a Portuguese
population of 179 suicidal men and 189 non-
suicidal volunteers. When comparing the
distribution of genotypes between male sui-
cide victims and male non-suicides, a gen-
der-specific relationship was revealed, sug-
gesting that this single nucleotide polymor-
phism may have a role in the etiology of
suicide in male subjects in the Portuguese
population [31].

It is assumed that one of the genetic
causes of suicide in men may be influenced
by polymorphism of catecholoxymethyl-
transferase (COMT). In the Val/Val geno-
type, the COMT activity is three to four
times higher than in the Met/Met genotype,
while in the Val/Met genotype the enzymat-
ic activity has an intermediate value [32].
Indeed, the polymorphism of the COMT
Vall58Met gene (rs4680) was statistically
significantly associated with violent suicides
in ethnic Japanese men in a sample of 163
suicide attempters with completed suicide
(112 men, 51 women), while the Vall58 Val
polymorphism is possibly associated with a
decrease in the number of suicide [33]. The
results of this study were verified by a study
of the association of suicides with the
Vall58Met polymorphism (rs4680) in ethnic
Korean men (70 male suicide attempters and

42 Suicidology (Russia) Vol. 12, N 2 (43), 2021



https:/ /cynnmnnoaorus.pd /

HayuHo-npaxmuueckuil HYpHaL

cpaBaenus [38]. [lo-Bugumomy, TOTUMOPPU3MBI TEHA
ABCBI BoBce He 0e300uanbl. U3 pesynpratoB 998 cyned-
HBIX BCKpBITUH juil oT 18 jer m crapuie mBeHapckod mo-
myJsiuy 0e3 ydera Imosia cieayer, 4ro yactora awiens T B
nosuiusax 1236, 2677 u 3435 rena ABCBI1 y cyununenTos
Obula 3HAYUTENHHO BBIIC, Y€M Y YMEpPLIMX IO €CTECTBEH-
HBIM TIPUYMHAM M B pe3yJibTaTe HECYACTHBIX ciydaeB [39].
ComocraBisist 3TH (DakThl, MOKHO CIeNlaTh BBIBOJ, YTO TEH,
TOTIMOP(HU3M KOTOPOTO 1 O€3 TOTO aCCOITMUPOBAH C CYHITH-
JlaMH, YBEJIMYMBAET PUCK COBEPIICHMS CyMIIHa MalueHTKa-
MM, NPUHUMAIOIIUMH ITUTAIONpPaM, KOTOPbIH B JaHHOU CH-
Tyalld UTpaeT pojib TPUITEpa, peanusyrouiero cyunui. Ilo-
CKOJIbKY TJIUKONpOTeHH-P sBsiercss Hecnenuduiyeckum me-
PCHOCUMKOM KCEHOOMOTHMKOB, MOXHO IyMaTb, YTO IOJIH-
MOpGU3MBI €r0 reHa MEHSIOT (PapMaKOKMHETHKY IIUTalo-
IpamMa, 4To COIPOBOXKAAETCS MO0 HAKOIMJICHUEM Ipernapara
B OpraHusme, JMOO YCKOpEHHBIM BbIBeZieHHEeM. OYeBHJIHO,
YTO U TO U APYroe MEeHAeT KInHuIecknuil 3¢ (dekt B HeOmaro-
MPUSTHYIO CTOPOHY, BBIHYXJas COBEpIIUTh cynuun. llomu-
mopdmsmer reHa ABCB1 1236TT, 2677TT, 3435TT Tarke
OKa3aJIMCh CBA3AHHBIMH C TPEXKPATHBIM YBEITUUEHHUEM pUCKA
y JKEHIIWH, BIEpPBblE NBITABIIMXCS COBEPIIUTh HACUIb-
cTBeHHOE camoyOwuticTBo [40].

YcranoBneHue CBSI3U MOTUMOp(H3Ma Kakoro-1mdo reHa
C CyMUMIAJBHBIM (DEHOTHUIIOM SIBIISIETCS CJIOKHOW 3a/auet,
€CIIM HE YUHUTBIBATH JIOTIOIHUTEIbHBIC (PAKTOPBI M HCIIOJIB30-
BaTh MaJible BbIOOpKH. Tak, Hanmpumep, HU B OJHOM HCCIIe-
JIOBaHUM HE OBLIO BBISBJICHO CBS3M Mexay reHoM SIRTI u
3aBEpIIEHHBIM CaMOyOHIICTBOM (TIPOYKTHI F€HOB ceMeiicTBa
SIRT — sBononuoHHO KoOHcepBaTtuBHble HAJ[-3aBUCHMBIE
mranetunassl i AJ1® - pubosmnrpancdepass). Ho mpu
HCCIICIOBAHNN B SAMOHCKOM MOIMYJSIIMK OOJIBHBIX C MaHHa-
KaJIbHO-JIETIPECCUBHBIM TICHX030M 778 ciyuaeB 3aBepIIEH-
HBIX CYMLUJIOB IIPU CpaBHEHUM ¢ 760 HecyuIMIEHTaMH, 00-
HapyeHa 3HauyuMasi CBSI3b MEXJy OJHOHYKJIEOTHIHOTO IIO-
mumopdusma rs12415800, pactioioKeHHBIM BOJIH3U C TEHOM
SIRTI c 3aBepIEHHBIMEA CYUITUIAMU CPEIU JKEHITMH B BO3-
pacte ctapiie 50 nmet. B pe3ynsTare HOMOIHUTEIHLHOTO HC-
CJIEOBAHMA TOTO e MaTepuiia ObUIO YCTaHOBIIEHO, YTO JKC-
npeccust reHa SIRT! B npedpoHTaIbHON KOpe HE OTIIMYa-
Jach MEXIY TKaHSAMHU MO3ra caMOyOHHIl M He caMOyOUiL, HO
ObUla 3HAYMTENILHO CHW)KEHa JKcmpeccusi reHa DNAJCI?2
(moxanmmzaums 10g21.3) — rena OenkoB-manepoHoB HSP40
6enxoB HSP7(), TIOTEeHIINAIbHO BOBJICUEHHOTO B SKCIIPECCHIO
nonmmMopdHoTro Bapuanta rs12415800 rena SIRTI [41]. To
€CTb, JIAaHHOE MCCIIE0BaHUE TO3BOJIMJIO YCTAaHOBHUTBH CBS3b
OJTHOHYKJICOTHIHOTO TIOJMMOpP(H3Ma C CYHUIIHIaMHU TOJIBKO B
pe3ynbTaTe yuéra B3aMMOJEMCTBHSA HECKOJIBKHUX 3JIEMEHTOB
Iu3aiiHa MCCIEJOBAaHUS — KOJIMYECTBEHHO 3HAUYUTEJIbHAs
rpymnma oOCleOBaHHBIX B YUET TakuX (HakTOPOB, Kak: IO,
BO3PACT U BOBJIEUEHHOCTD B IIPOLIECC BTOPOIO IEHA.

127 female attempters, versus the compari-
son group male: female = 85: 85). As in the
previous study, no association of rs4680
polymorphism with suicide was found in
women [34]. In addition to the COMT pol-
ymorphisms, the EcoRV polymorphism of
the MAOA gene, which was found in post-
mortem brain samples of 44 depressed sui-
cidal men, but not in 92 control male sub-
jects, and not in women, and not in the gen-
eral sample [35]. A similar association of the
Vall58Met polymorphism with non-violent
and violent suicides in men, but not in wom-
en and not in volunteers, was found among
365 European male suicide victims [36], as
well as 70 male ethnic Koreans [37].

The implementation of the influence of
external factors, which are considered priori-
ty causes of suicide in sociological and men-
tal theories of the formation of a suicidal
phenotype, can be carried out through inter-
action with a primary gene defect. For ex-
ample, in the postmortem toxicological
screening, which covered 349 completed
suicide attempters and 284 control cases, it
was shown that women with the haplotype
of the glycoprotein-P ABCBI gene 123671-
26777-3435T who consumed citalopram
were more likely to commit non-violent
suicide (by citalopram intake) than in the
comparison group [38]. Apparently, the
ABCBI gene polymorphisms are not at all
harmless. From the results of 998 forensic
autopsies of persons aged 18 and older in the
Swiss population regardless of gender, it
follows that the frequency of the T allele in
positions 1236, 2677 and 3435 of the
ABCBI gene in suicide attempters was sig-
nificantly higher than in those who died
from natural causes and as a result of acci-
dents [39]. Comparing these facts, we can
conclude that the gene whose polymorphism
is already associated with suicide, increases
the risk of suicide in patients taking cital-
opram, which in this situation plays the role
of a suicide trigger. Since glyco-protein-P is
a nonspecific carrier of xenobiotics, one can
think that polymorphisms of its gene change
the pharmacokinetics of citalopram, which is
accompanied either by the accumulation of
the drug in the body or by accelerated excre-
tion. Obviously, both of them change the
clinical effect in an unfavorable direction,
forcing to commit suicide. Polymorphisms
of the ABCBI gene 1236TT, 2677TT,
3435TT were also associated with a three-
fold increase in risk in women who first
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Jns ymoOcTBa BOCHPHSTHS H3JI0KEHHOTO MaTepuiia
TCHACPHBIC MATTEPHBI T€HOB, ACCOIIMUPOBAHHBIX C CYHIIHIA-
MH Y MY>KIUH ¥ KCHIITUH CBEICHBI B TA0I. 2.

Tabnuya /| Table 2

['eHyiepHble MATTEPHBI TEHOB, ACCOIMHUPOBAHHBIC C CYUIHAMU
Gender Genetic Patterns Associated with Suicide

IIatrTepH reHoB, aCCOUMUPOBAHHBIN C CYULIUIAMHU Y
Gender Genetic Patterns Associated with Suicide of

Myxuun / Males

Keunmun / Females

JIoKyCBI ¥ TeHBI, CBA3aHHBIC C XPOMOCOMON X
Loci and genes associated with X chromosome

Xpl11.3, MAOx

Xp21.1-p11.4, TanneMHbIH TOBTOP
DXS8102
tandem repeat DXS8102

Xp22.11, SATI

Xp22.12, RPS6KA3

Xp22.2, tannemuslii nosrop DXS8051
tandem repeat DXS8051

Xp22.2, ARHGAP6

Xp22.2, GPM6B

Xq23, HTR2C

Xq24, taanemusii mosrop DXS1001
tandem repeat DXS1001

Xq25, THOC2

Xq26, Tannemuslid nosrop DXS8106
tandem repeat DXS8106

JIoKycCBI ¥ reHbl, CB3aHHBIE C XPOMOCOMOM Y
Loci and genes associated with Y chromosome

Bospacrras abeppanTHas oTepst XpOMOCOMBI
Y xietkamu KpoBu / Age aberrant loss of Y
chromosome by blood cells

Ypi1.2, ASMTL u ASMT

JIoKychI U TeHbI, CBSI3aHHbBIE C COMATHIECKUMH XPOMOCOMaMHU
Loci and genes associated with autosomes

1p36.13, 5-HTR6

2p25.3, SH3YL1

2p25.3, ACP1

2q31.3, CWC22

2q31.3, UBE2E3

5p13.2, EAAT

7q22.1, AP1S1

7q21.12, ABCBI

10g21.3, SIRTI

10g21.3, DNAJCI12

11p14.1, BDNF

11923.3, VGLUT

17q11.2, SLC6A4

19q13.32, AP2S1

22q11.21, COMT

attempted violent suicide [40].

Establishing a relationship between the
polymorphism of a gene and a suicidal phe-
notype is a difficult task, if additional factors
are not taken into account and small samples
are used. For example, no study has identi-
fied an association between the SIRTI gene
and completed suicide (products of the SIRT
family genes are evolutionarily conserved
NAD-dependent diacetylases or ADP-
ribosyltransferases). But in a study of 778
cases of completed suicide attempters in the
Japanese population of patients with manic-
depressive psychosis, compared with 760
non-suicide attempters, a significant associa-
tion was found between the single nucleo-
tide polymorphism rsi2415800, located
close to the SIRTI gene with completed
suicides among women over the age of 50.
As a result of an additional study of the
same material, it was found that the expres-
sion of the SIRT! gene in the prefrontal
cortex did not differ between the brain tis-
sues of suicide attempters and non-suicide
attempters, but the expression of the
DNAJCI2 gene (localization 10g21.3), the
gene of HSP40 protein chaperones proteins
HSP70 was significantly reduced potentially
involved in the expression of the polymor-
phic variant rs72415800 of the SIRTI gene
[41]. That is, this study made it possible to
establish the relationship of single-
nucleotide polymorphism with suicides only
as a result of taking into account the interac-
tion of several elements of the study design
— a quantitatively significant group of sub-
jects and taking into account such factors as
gender, age and involvement of the second
gene in the process. For the convenience of
perceiving the stated material, the gender
patterns of genes associated with suicides in
men and women are summarized in Table. 2.
It should be clarified that, speaking about
the pattern of genes, the authors do not mean
that this is a gene network, it may be genes
that are included in different gene networks,
since the gene patterns associated with sui-
cides, characteristic of males or females, do
not coincide in terms of quality composition.

As you can see, the largest number of
genes associated with suicide in males is
localized on the X chromosome. Since men
do not have paired alleles of X chromosome
genes without corresponding polymorphisms
(hemizygous state), polymorphic genes will
realize a suicidal phenotype, in contrast to
women heterozygous for these polymor-

a4
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CrnenyeT yTOYHHUTb, 4TO, TOBOPS O MAaTTEPHE T'€HOB, aB-
TOpPBl HE MMEIOT B BHUIY, YTO 3TO T'€HHAasl C€Tb, 3TO MOTYT
OBITH TEHBI, BXOJSIINE B pa3HbIE TCHHBIE CETH, MOCKOJIBKY
accolMUpyeMble ¢ CYHIMIAMU IaTTepHbI T'€HOB, XapakTep-
HBIE JIJIs1 MY>KCKOTO WJIM EHCKOTO I0JIa, HE COBMAJAIOT IO
KaueCTBEHHOMY COCTaBy.

Kak Buaum, HanOosplIee YUCIO F'E€HOB, aCCOLMUPOBAH-
HOE€ C CYHUIHJIOM y MY>KUYHH, JIOKQJIM30BaHO B XpOMOCOME X.
[TockonbKy y My>KUYMH OTCYTCTBYIOT NIApPHBIE aJIIETIH T'€HOB X
XPOMOCOMBI 0€3 COOTBETCTBYIOIIUX MOJIUMOP(PU3MOB (TeMH-
3UTOTHOE COCTOSIHHUE), TONMMMOP(HBIE TEHBI OYIyT peasn3o-
BBIBaTh CYWIUJIAIBGHBIA (EHOTHII, B OTIMYUE OT TETEPO3H-
TOTHBIX MO 3TUM MOJUMOpP(U3MAM KEHIIUH, Y KOTOPBIX aK-
TUBHOCTb U3MEHEHHBIX T'€HOB HHMBEIMPYETCS UX «IIPAaBUIIb-
HBIMM» KONUsIMH. Torja Kak y >KeHIIUH, TOMO3UI'OTHBIX IO
3TUM noauMop¢pusMaM, X (YHKIHOHAIBHOCTH, MPHUBOAS-
mas K rnevyaJbHOMY >KU3HEHHOMY HCXOJY, MOXKET pean30-
BaThCsl B OoJiee sIpKoM (DEHOTUIMMYECKOM IPOSBICHUH, YEM Y
MyXuuH. Kak Mpl yke ynoMuHamu BO BBEJICHHUM, IOJH-
MOp(HBIE JOKYChI y KEHIIUH MOTYT ObITh HHAKTUBHPOBAHBI
HOPMaJIbHBIMU KOIMSIMH T'€HOB, COOTBETCTBEHHO, IOBpe-
x)pamui 3ddexkr momumoppuzMa He OyIeT peau30BaH.
3amuTa OT Ae(PEeKTHBIX KON T€HOB XPOMOCOMBI X MOXET
peann3oBaThCs B Mpollecce MMIPUHTUPOBAHHOW MHAKTHBA-
UM XPOMOCOMBI Xy JKEHILMH, KOTAa U3 TeHOMA >KEHILMHBI B
BUJE Tenblia bappa mckitoyaeTcst OTIIOBCKas, HO HE MaTe-
puHCcKas xpomocoma X [42].

B cootBercTBUM € pe3ynpTaTaMy CEKBEHMPOBAHHSA I10
coctossHuio Ha 2017 r. xpomocoma Y uenoBeka conep:kut 98
KoJupyromux 6enok reHoB [43]. [loaTomy Bo3pacTHast abep-
paHTHas TOTEPs] XPOMOCOMBI Y KJIETKaMH KPOBH, KOTOpas
cama 1o ce0e MOKET OBITh JIMILIL MapKepoM OoJiee IMPOKOTO
SIBIIGHUS,, TO €CTh — TOTEPU XPOMOCOMBI ¥ B TOM dHHCIE
HEHpOHAMH, MOXKET COIPOBOXKIATHCS 3HAYUTEIbHBIMU METa-
00JIMYECKUM WU3MEHEHUSIMH, YCYTYOJISFOIIUME BPOKICHHBIN
nucMetabonu3M. Cpean 3tux 98 OenKoB ecTh, HapuMmep,
kogupyembrii  teHom  ASMTL — N-anertuncepotoHun  O-
Metuntpanchepazononobusrii 6enox (Ypll.2), BemonHSIO-
umid ynkauo KOMT [44]. Mcxoast u3 mpeasiayIiero us-
sokenust, nojumophuzm KOMT, cBsi3aHHBIH ¢ YMEHBIIICHH-
€M aKTUBHOCTH 3TOro ()epMEeHTa, aCCOLMUPOBAH C CyHLUIa-
My y myxuut [32, 33]. B Tom xe nmokyce Ypl1.2 nokanuszo-
ean een ASMT (memunmpancgepasa ayemuncepomoHuna)
npoodykm Komopozo makdice sensemca KOMT u maxoice
yuacmgyem 6 cunmesze menamonuna [43]. OueBHIHO, UTO
snumuHanusi TeHoB ASMTL n ASMT w3 reHoma no KpanHen
Mepe YacTH HEWPOHOB JOJKHA COMPOBOXKIATHCS eImié 00b-
muM yraereHueMm aktTuBHocTH KOMT, cBsizaHHOU ¢ mOH-
MophuzmoM rs4680. Vicxons u3 GyHKIUN 3TUX [CHOB, TAK)KE
OYEBHIHO, YTO ACHUIHT UX IKCIIPECCHUH JOJHKECH COMPOBOXK-
JaTbCsl YMEHBIICHUEM IUIa3MEHHBIX KOHIEHTpaLUil MenaTo-

phisms, in whom the activity of the altered
genes is leveled by their “correct” copies.
Still in women who are homozygous for
these polymorphisms, their functionality,
leading to a sad life outcome, can be realized
in a more vivid phenotypic manifestation than
in men. As we already mentioned in the in-
troduction, polymorphic loci in women can
be inactivated by normal copies of genes;
accordingly, the damaging effect of polymor-
phism will not be realized. Protection against
defective copies of X chromosome genes can
be realized in the process of imprinted inacti-
vation of the X chromosome in women, when
the paternal but not the maternal X chromo-
some is excluded from the woman's genome
in the form of a Barr body [42].

According to the sequencing results as
of 2017, the human Y chromosome contains
98 protein-coding genes [43]. Therefore,
age-related aberrant loss of the Y chromo-
some by blood cells, which in itself can only
be a marker of a broader phenomenon, that
is, the loss of the Y chromosome, including
neurons, can be accompanied by significant
metabolic changes that aggravate congenital
dysmetabolism. Among these 98 proteins,
there is, for example, the N-acetylserotonin
O-methyltransferase-like protein (Ypl1.2)
encoded by the ASMTL gene, which per-
forms the function of COMT [44]. Based on
the previous discussion, the COMT poly-
morphism associated with a decrease in the
activity of this enzyme is associated with
suicide in men [32, 33]. The ASMT gene
(acetyl serotonin methyltransferase) gene is
localized in the same Ypl/.2 locus also has
COMT as its product and is also involved in
melatonin synthesis [43]. It is obvious that
the elimination of the ASMTL and ASMT
genes from the genome of at least some
neurons should be accompanied by an even
greater inhibition of the COMT activity
associated with the rs4680 polymorphism.
Based on the function of these genes, it is
also obvious that a deficiency in their ex-
pression should be accompanied by a de-
crease in plasma melatonin concentrations.
There are sufficient grounds to believe that
the age-related decrease in plasma melatonin
concentrations leads not only to sleep dis-
turbances, but also to depressive disorders
[45]. The functions of the remaining 96
genes of the Y chromosome, at first glance,
are in no way associated with the pattern of
genes we have collected that are associated
with suicide in men.
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HuHa. EcTh nocTarouHble OCHOBaHUS IOJarath, 4Tro BO3-
pacTHOe yMEHBIICHUE MIa3MEHHBIX KOHIEHTpaLWil MeaTo-
HUHA NIPUBOAUT HE TOJIBKO K HapyLICHHWAM CHA, HO W K Je-
MIPECCUBHBIM paccTpoiicTBaM [45]. OyHKIMU ocTanbHBIX 96
T€HOB XPOMOCOMBI Y, Ha MEPBbIi B3I, HUKAK HE aCCOLMU-
pyroTcsi ¢ coOpaHHBIM HaMH TaTTEPHOM T'€HOB, ACCOLMUpYE-
MBIX C CYULIMJAMH y MYXYHUH.

BropeiM nMzepoM MO KOJIMYECTBY I'€HOB, acCOLIUUPO-
BaHHBIX C CYHIIHUIOM y MYKYHH, sIBJsieTcsl XxpoMmocoma 2. Tlo
OJHOMY aCCOLMHPOBAaHHOMY I'€HY JIOKAJIM30BAHO Ha XPOMO-
comax 1, 5,7, 11, 19, 22. B uenom 3Ty reHbl MOKHO OXapak-
TEpU30BaTh KaK BOBJICUEHHBIE B TOPMOHAJIBHYIO (aHIPOTEH-
HYyI0) U TOPMO3HYyI0 MenuaTopHyto peryisnuio (I'AMK u
CEPOTOHMHEPTHUECKY0), JMOO TPAHCIIOPT OENKOB, JHOO
yOUKBUTHH-3aBUCHMOE pa3pylieHue OenkoB, mpoiudepa-
LU0 HEHPOHOB. B 11€510M, MOKHO NpeAnoararb, 4To acco-
LUanys 3TUX TCHOB C CYHMIMIAMH y MY>KYMH MOXET OBbITh
o0ycJIoBJIeHa HapyIICHHEM HEKUX PeryJsiTOPHBIX IyTeH,
peanu3yoUMX BbICIINE ICUXUUECKUE (DYHKLINH.

['eHbl, acCOMUPOBAHHBIE C CYHIUAAMHU Y KECHIIUH, 9TO
perymsitopbl ceporoHnHOBOU cuctembl (HTR2C, SLC6A4),
JIM00 BBIBEJCHHSI KCEHOOMOTHUKOB U3 KieTOK (ABCBI), n1ubo
AKTUBHOCTHU THCTOHOBBIX 0enkoB (cuptyunbl, VGLUT), mn6o
nporieccoB (omauara O6enmkoB (DNAJCI2). B menom 3toT
MaTTEPH TEHOB MOXKHO OXapaKTepU30BaTh KaK PEryJsaTOPHI
BHYTPHKJIETOUYHBIX HpPOLECCOB. TO €CTh, €CIM Yy MY>KYHMH
MaTTEPH TEHOB, aCCOIMUPOBAHHBIX C CYHUIHJOM, B OOJIbIICH
CTEIICHH CBSI3aH MEXKKJIETOUHOM CHUTHAIM3aLUel, TO y KeH-
IIMH — C BHYTPUKJICTOYHBIM CUTHAIMHTOM.

Taxum 00pa3om, MOKHO BBIACIUTH TP NMaTTEPHA T'€HOB,
ACCOIMUPOBAHHBIX C CYHMIIUIaMH, & IMEHHO MaTTepH I'eHOB,
ACCOIMUPOBAHHBIX C CYUIHJIAMH:

1) y MyxuuH,

2) KeHIIUH,

3) He accONMUPYEMBIX C TeHJIEPHOH (TI0JIOBOW) MpUHA/I-
JISKHOCTBIO.

[TpoBen€HHBIN aHANN3 JAaHHBIX JIUTEPATYPbI O CBS3U CY-
WIUJIOB C TEHETHYECKMMH DPAa3UYUsMH TIOJOB IO3BOJISIET
c/IeNaTh 3aKII0OYCHHE, YTO Pa3INyMsl YaCTOT CYULUJIOB CPEIH
MY>KYMH M JKEHIIUH COXPAHSIOTCS BHE 3aBUCHMOCTH OT T'€0-
rpadUuecKoro MOJIOKEHHs, CTPaHbI MTPOKUBAHMUS, COIUAIb-
HOTO, TOJIMTHYECKOT0, YKOHOMUYECKOTO0 COCTOSIHUSI TOCY-
mapcTB. B Tex reorpadudeckux paioHax, TIe 4acToTa CyHd-
LUIOB BBILIE, YEM B CPEIHEM, IIPU COXPAHHOCTH 'C€HJEPHOTO
napajiokca OHa OJIMHAKOBO BBIIIE JIIsi 000MX TOJ0oB. Ecimn
BHEIIIHUE YCJIOBUS (Yallle IKOHOMUYECKHUE M3MEHEHHS) IKC-
TPEMabHO YBEIUYMBAIOT YaCTOTY CYHIIMIOB — TEHICPHBIH
paspbIB BCE paBHO MPOJIOIIKAET COXPAHSTHCS W HE CTAHOBUT-
Csl HUYYTh HEe MeHble. Torga Kak yBeIHMUeHHE TeHICPHOTO
ko3 dunmeHTa 3a cu4€T pocTa YHCIa CYHITUAOB Y MYXUIUH
KaK pa3, MOXET ObITb, CIEACTBHEM IaBJICHUS BHELIHHX

The second leader in terms of the num-
ber of genes associated with suicide in men
is chromosome 2. One associated gene is
localized on chromosomes 1, 5, 7, 11, 19,
22. In general, these genes can be character-
ized as involved in hormonal (androgenic)
and inhibitory mediator regulation (GABA
and serotonergic), or protein transport, or
ubiquitin-dependent  protein  destruction,
neuronal proliferation. In general, it can be
assumed that the association of these genes
with suicides in men may be caused by a
violation of certain regulatory pathways that
implement higher mental functions.

The genes associated with suicides in
women are regulators of the serotonin system
(HTR2C, SLC6A4), or the removal of xenobi-
otics from cells (ABCBI), or the activity of
histone proteins (sirtuins, VGLUT), or protein
folding processes (DNAJCI2). In general, this
pattern of genes can be characterized as regu-
lators of intracellular processes.

That is, if in men the pattern of genes
associated with suicide is more associated
with intercellular signaling, then in women it
is associated with intracellular signaling.

Thus, three patterns of genes associated
with suicide can be distinguished, namely,
the pattern of genes associated with suicide:

1) in men,

2) in women,

3) not associated with gender (sex)
identity.

The analysis of the literature data on
the connection of suicides with genetic gen-
der differences allows us to conclude that
the differences in the frequencies of suicides
among men and women persist regardless of
geographic location, country of residence,
social, political, and economic state of
states. In those geographic areas where the
suicide rate is above average, while the
gender paradox persists, it is equally higher
for both sexes. If external conditions (more
often economic changes) extremely in-
crease the frequency of suicides, the gender
gap still continues to persist and does not
get any less. Whereas the increase in the
gender coefficient due to the increase in the
number of suicides in men is just, perhaps,
a consequence of the pressure of external
factors that implement multifactorial pa-
thology.

Since the behavioral suicidal pheno-
type differs in representatives of different
sexes [2], it can be assumed that it is a sec-
ondary derivative of the genetic mechanisms
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(hakTOpoB, pearn3yIOMNUX MYJIbTU(HAKTOPUATBHYIO TAaTOJIO-
THIO.

[TockonbKy MOBENEHUSCKHN CYWIMIANBHBIA (EHOTHI Y
MpeACTaBUTENICH pa3HOro Tojia oTiaudaercs [2], MOXKHO
MIPENIOIOKUTh, YTO OH SABJISETCA BTOPUUHBIM MPOU3BOIHBIM
OT TeHETHYECKUX MEXaHH3MOB (HOpMHUPOBaHUS MOPQOIOTHU-
YECKUX IIOJIOBBIX OTIMYWUN B TOM CMBICIIE, YTO TIEPBUYHAS
noJioBasi 1u¢GpepeHIMPOBKa B KOHEUHOM HTOTE MPUBOAMUT K
CO3/IaHUIO PA3MYAIONINXCS M0 TEHHOMY COCTaBy TEHHBIX
cerel, (POPMHUPYIOLINX COOTBETCTBYIOLINE TOBEICHUECKUE U
IICUXWYECKUE CTEPEOTHIIBI, B TOM UHCIIE — ITaTOJIOTUIECKHE.
To ecTp, mepBUYHBIE U3MEHEHUS SKCIPECCHU 3MOPUOHAIB-
HBIX TEHOB, OOecledynBarInie 0Opa3oBaHHE IEPBUYHBIX
MTOJIOBBIX TIPHU3HAKOB, B TOCIEAYIOMEM BBI3BIBAIOT IKCIIPEC-
CHI0 U 00pa30oBaHue Pa3IMYHBIX TeHHBIX ceTeil y moJioB. Ec-
U B OTH CETH MOMAJAI0T T€Hbl C KaKUMH-JIIN0OO ITOIUMOp-
¢u3zmMamMu, UX SKCHpEcCcHsi MEHsIeT KOHEUHBIH pe3yJbTaT pa-
OOTBI BCEH CeTH C peann3anyeil SBONIONHOHHO ITPOUTPHIII-
HOro Wi Ouonorudecku unauddepenraoro penorumna. Co-
OTBETCTBEHHO, B (hMJIOT€HE3e MOTJIM BHIPA0OTAThCS TEHBI,
MIPETSITCTBYIOIINE Peai3allii 3BOMIOIMOHHO POUTPHIIIHO-
ro WHAMBHIYaJbHOrO (EHOTUIA, €CIM TakoW (EeHOTHIT
YIPOXKaeT CYIIECTBOBAHHWIO BHAA B IIENIOM. MaTepuHCKHE
TeHBl CyIpeccopbl TeHOMa, MEepelaBaeéMOro IMOTOMCTBY
CaMIIOM, pealn3yIOIne CYIPECCUBHEIN 3(PdeKT B TOM Ciy-
4ae, eclii B T€HOME OTLAa €CTh T'€HBI, IKCIIPECCUS KOTOPBIX
yrpokaer THOENW TOTOMCTBA, K HACTOAINIEMY BpPEMEHU
HalJIeHbl 110 KpalHEW Mepe y 4YellyeKpbUIbIX HACEKOMBIX
[46, 49].

NzBectHO, uTo Goee 50% 3aBepHIEHHBIX CYHIIHJIOB CO-
BEpPIIEHBI JIOAbMH 0€3 M3BECTHBIX NMCUXUYECKUX 3a0o0jeBa-
Huit. [loaTOMy OBUTO BBICKa3aHO TPEIOKEHUE, YTO CYHIIH-
JABHOCTh CIIEIyeT pacCMaTpuBaTh Kak OCOOBIH MCHUXUATPH-
YEeCKUI UarHo3, ¢ ero CUMITOMAaMH U OTIICTUISIONIMMH T1a-
TOJIOTHYECKUMH TIporieccamu [48]. DTo xopoIo coraacyercs
C HalIeW HWaeel 0 TOM, YTO CYWIIUAANBHBIN (heHOTHIT HE0O-
XOJMMO PaccMaTpUBaTh KaK MYJbTH(PAKTOPHAILHOE COCTOS-
HUE, 3aBEepIIAIONIEeCs] CYHIIUIAOM WU CEpHel ero 3aMecTH-
Tenel (CaMONOBpEXICHHE, CyUIUJAIbHAs TIONBITKA U T.IL.).
B monp3y cBoero MHEHHS MOXKEM IPHUBECTH JOBOJ, YTO B
aMEPUKAHCKOM JTMarHOCTHYECKOM M CTaTUCTUYECKOM PYyKO-
BOJICTBE IO TICHXHYECKUM paccTtpoiictBam DSM-V (CILA)
CYHLIUJ U HECYHLUAAIBHOE CaMOIIOBPEKIAIOIIEE [TOBEICHNE
pa3metiensl B pazaene III, B KoTopsiii OTHOCIT «PEKOMEHTY-
eMble U AabHEHIIero M3y4eHusi pacCTpOMCTBa, HMCCIIENO-
BaHUE KOTOPBIX UMEET BBHICOKMH HAay4HbII moTeHImam» [49].
[pennonaraercs, 4To MO Mepe HaKOIMJIeHUs (haKTOJIOTHYe-
CKOT0 MaTepHuala W BBISICHEHHUS MaToreHesa 3aboJieBaHMH,
pasMmeméHnbIx B pasnene Il DSM-V, oHn OyayT BBIICICHBI
B CaMOCTOSITEIbHBIE HO30JIOTHYECKUE €IUHUIIBI M MTPEICTAB-
JISHBI B APYTUX pa3lenax 3Tod kiaccudukanuu. Hamomuum,

of the formation of morphological sex dif-
ferences in the sense that primary sexual
differentiation ultimately leads to the crea-
tion of gene networks differing in the genet-
ic composition that form the corresponding
behavioral and mental stereotypes, including
pathological ones. That is, the primary
changes in the expression of embryonic
genes, which ensure the formation of prima-
ry sexual characteristics, subsequently cause
the expression and formation of different
gene networks in the sexes. If genes with
any polymorphisms enter these networks,
their expression changes the final result of
the entire network with the implementation
of an evolutionarily losing or biologically
indifferent phenotype. Accordingly, in phy-
logeny, genes could be developed that im-
pede the implementation of an evolutionarily
losing individual phenotype, if such a phe-
notype threatens the existence of the species
as a whole. Maternal suppressor genes of the
genome passed on to the offspring by the
male, realizing a suppressive effect if the
father's genome contains genes whose ex-
pression threatens the death of offspring,
have been found to date, at least in lepidop-
tera [46, 49].

It is known that more than 50% of
completed suicides were committed by peo-
ple without known mental illness. Therefore,
it was suggested that suicidality should be
considered as a special psychiatric diagno-
sis, with its symptoms and splitting patho-
logical processes [48]. This goes along with
our idea that the suicidal phenotype should
be considered as a multifactorial state end-
ing in suicide or a series of its substitutes
(self-harm, suicidal attempt, etc.). To sup-
port our opinion, we can argue that in the
American Diagnostic and Statistical Manual
of Mental Disorders DSM-V (USA), suicide
and non-suicidal self-injurious behavior are
placed in section III, which includes “disor-
ders recommended for further study, the
study of which has a high scientific poten-
tial” [49]. It is assumed that as the accumu-
lation of factual material and the clarifica-
tion of the pathogenesis of the diseases listed
in Section IIT of the DSM-V, they will be
separated into independent nosological units
and presented in other sections of this classi-
fication. Recall that the multifactorial group
includes diseases whose pathogenesis is
associated with a primary defect of several
genes, the network interaction of which,

Tom 12, Ne 2 (43), 2021 Cyuyudosozus

47



HayuHo-npaxmuueckuil >KYpHaL

https:/ /www.elibrary.ru/

YTO B TPYIITY MYJIbTH(PAKTOPHUAILHBIX OTHOCST 3a00JICBAHNUS
MaTOTeHEe3 KOTOPBIX CBS3aH C TEPBUYHBIM JE(PEKTOM HE-
CKOJIKUX TEHOB, CETEBOC B3aUMOJCHCTBHE KOTOPBIX IO
BO3/ICHCTBHEM BHEIIHUX (PAKTOPOB CPEIbl pEaU3yeTCsl B
KIMHUYeCKud (eHoTun 3adoneBanus. [loaToMy cyuimmanb-
HBI (DEHOTHIT MOXKET PacCMaTpPUBATHCS KaK MYJIbTU(AKTO-
puanbHOe 3a00JieBaHKe, KPAWHUM HCXOJO0M KOTOPOTO SIBJIS-
eTcs CMEpTh B pE3yJbTaTe COBEPINCHHS CYHIHAa, a He
(hYHKIIMOHAIBHOTO BO3PACTHOT'O HCTOIICHUS KaKHX-JIHOO
CHCTEM OpraHoB, KaK MPH H3BECTHBIX MYJIbTU(PAKTOPHAIIb-
HBIX 3200JICBAaHUSX C JOKa3aHHBIM TATOTCHE30M.

IIpoBenéuunlii anamm3 paboT, OMyOJIMKOBAaHHBIX 3a TI0-
ciaequne 20 jeT, MOCBAMIEHHBIX HCCIEIOBAHUIO CBSI3H I'€HO-
Ma ¢ TEHJCPHBIMH Pa3IH4YUsIMU CYHIHIAILHOTO (eHoTumna,
MO3BOJISIET CJIENIATh CIEAYIONINE BBIBOIBI:

1) dbopmupoBaHHE CYUITHIATEHOTO ()EHOTHIIA Y MY>KUHH
Y KCHIIMH CBA3aHO CO 3HAYMTEIIHHO PA3IMYAIOIIUXCS COCTA-
BOM TATTEPHOB I'€HOB, JIOKAJU30BAaHHBIX KaK Ha IOJIOBBIX,
TaK ¥ COMAaTHYECKHX XPOMOCOMAX;

2) MO-BUJIMMOMY, CYIIECTBYIOT MOJOCTICIIU(UIHBIC T1aT-
TEPHBI TEHETUYECKUX MOIUMOP(U3MOB, COBOKYITHAS AKTHB-
HOCTh KOTOPBIX 3aBEPIIACTCS CYUIUJIOM B OIPEICIEHHBIC
BO3PACTHBIC MEPHOJIBI, YTO OMPECIACT JOKHUTHE UX HOCUTE-
JIeH JI0 BO3pacTa COBEPIICHUS CyHIIU/IA.

under the influence of external environmen-
tal factors, is realized in the clinical pheno-
type of the disease. Therefore, the suicidal
phenotype can be considered as a multifac-
torial disease, the extreme outcome of
which is death as a result of committing
suicide, rather than functional age-related
depletion of any organ systems, as in
known multifactorial diseases with proven
pathogenesis.

The analysis of works published over
the past 20 years devoted to the study of the
relationship of the genome with gender dif-
ferences in the suicidal phenotype allows us
to draw the following conclusions:

1) the formation of a suicidal pheno-
type in men and women is associated with a
significantly different composition of gene
patterns localized on both sex and somatic
chromosomes;

2) apparently, there are sex-specific
patterns of genetic polymorphisms, the ag-
gregate activity of which ends in suicide at
certain age periods, which determines the
survival of their carriers to the age of com-
mitting suicide.
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SUICIDAL BEHAVIOR: THE GENETIC ASPECT OF THE GENDER PARADOX

V.A. Kozlov, S.P. Sapozhnikouv, I.N. Ulyanov Chuvash State University, Cheboksary, Russia;
A.V. Golenkouv poohl2@yandex.ru
Abstract:

The aim of this work is to systematize and interpret freely available, scattered, previously established data on the asso-
ciation of frequencies of suicides committed with gender (sex) genetic differences, the final result of which is the for-
mation of an understanding of the various patterns of genes that form the suicidal phenotype in men and women by at
least two different genetically realizable ways. The article deals with the issues of biological reasons for the formation
of a suicidal phenotype as a consequence of the genetic program implemented as a result of the interaction of the pat-
tern of polymorphic genes. As a result of calculating the gender suicidality rate (GSR — the quotient of dividing the
relative rates of suicide rates in men by the rates of suicides in women, obtained according to WHO data as of 2019), it
was concluded that the GSR value is generally constant and does not depend on climatic, geographic, economic, social
and other external factors, which means it is determined by the humanity genetic background. We analyzed the litera-
ture data on the genetic differences in suicides of men and women obtained from the pubmed.ncbi.nlm.nih.gov data-
base published during about a 20-year period, excluding works where suicides or suicidal attempts were committed
due to severe mental disorders, either individual addictions, or in connection with acts of violence. The collected in-
formation allowed us to bring together two gene patterns that form the suicidal phenotype in men and women, respec-
tively. Most of the genes associated with suicides in men are predominantly localized on the short arm of chromosome
X and chromosome 22, as well as on chromosomes 1, 2, 5, 7, 11, 19. In addition, suicides in men are associated with
age-related aberrations of early loss of the Y chromosome by blood cells. In women, genes localized on chromosomes
7,10, 11, 17 and the HTR2C gene locus Xq23 are associated with suicides. There must also be a third non-sex pattern
of genes associated with suicide. /7 is concluded that 1) there are sex-specific patterns of genetic polymorphisms, the
total activity of which ends in suicide at certain age periods, which determines the survival of their carriers to the age
of committing suicide; 2) the carriage of such patterns in the genome can be regarded as a multifactorial condition, the
outcome of which is death as a result of committing suicide, and not functional age-related depletion of any organ
systems.
Key words: suicide, gender paradox, genes associated with suicide patterns, gender suicidality rate
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