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B cyuummonorun moHsATHE «ayToarpeccus» 4acTo YrnoTpeOssieTcst M Kak arpeccusi, HalpaBiieHHas Ha CyOBbeKT, U Kak
CHHOHUM CYMIMIAJIBHOCTH, TJIABHBIM 00pa3oM MCXOJs M3 NMCHXOAHAINTHYECKUX INPEACTaBICHUH, COPMYIMPOBaH-
HBIX 3. @peiinom. [{erb HACTOAIIETO OMHUCATEIBHOTO 0030pa — MOIBEPTHYTh KaK MOXKHO 0ojiee 0OBEKTHBHOMY aHaJIH-
3y 9TH NpEACTaBICHUSA, UCHOJB3Yys AaHHBIE HEHPOOMOIOTHYECKOT0, HEHPOICHXOJOTHYECKOT0 M HEHpOTreHOMHOTO
xapakrepa. Peszynvmamoi. B cOBpeMEHHOM CyHITNIOIOTHIECKOM JIHUCKYpPCEe 0OOCHOBBIBAETCS KOHIIENT «arpecCHBHOTO
caMOyOHIiCTBa», TO €CTh CaMOyOHICTBA, COBEPIIEHHOTO HanOoJIee JIETAIBHBIMU CIIOCO0aMH, P KOTOPOM arpeccus
BBICTYIAeT KaK 4yepTa JMYHOCTHU, HETIOCPEACTBEHHO IMpepacloiaramomnas K COBEepUIeHHI0 caMmoyOuiicTBa. Mbl pac-
CMOTpEII OCHOBHBIE TIPEJICTABICHHUS O B3aHMMOCBSI3M arpecCUyl W ayTOarpeccHy ¢ MO3WIMH IMOHATHIHOTO ammapara,
HEKOTOPBIX CTAaTUCTHUECKHUX JAHHBIX U 00mMX HelpoOnonornueckux ¢axropos. [IpencrasieHHsie B 0030pe TaHHBIE
CBUJICTENIBCTBYIOT, YTO COBPEMEHHOE MOHMMAaHHE arpeCCHBHOTO IOBEAEHHs (HampuMep, B KOHTEKCTE IMCHUXOMATHH
WJIN aHTHCOLMAJIBHOTO PACCTPOMCTBA JINYHOCTH) M CYHIIUIAIBHOTO MTOBEICHHSI, IPH BCEM MHOT000pa3uH MOJX00B,
HCXOJAUT W3 BO MHOTOM COBIAJAIONINX IIpe/CTaBlIeHNHA. B 000uX ciydasx BOBJICUEHBI OJHU M T€ e HeHpoOHoIIo-
THYECKHE CHCTEMBI (CepOTOHMHOBAS, KaT€XOJAMHHOBAs, CUCTEMa HEHPOIHIAOKPUHHON PETYISIIHUN U P APYTHX),
HEHPONCUXOJIIOTHYECKNE U TICUXO(U3NOIOTHUECKUE MTOKA3aTeNIM UMEIOT OONIbIIOe CXOACTBO, HEHpoMopdonornie-
CKHE OTKJIOHEHHS (BOJIIOMOMETpUYECKHE U (YHKIMOHAIbHBIE OIIEHKH aKTMBHOCTHU Ipe(pOHTAILHON KOpPBI, MUH/IA-
JIEBUAHOTO TEJa U IMOLUOTEHHBIX CTPYKTYP) UMEIOT CXOKUE YEePThl. 3HAUUTEIBHOE YUCIIO TEHETUYECKHX MapKEepOB
SBIISAIOTCS OOIIMMU IS arpeccuu U camoyoOmiicTBa. Helipobnonornueckne JaHHBIE BCKPBHIBAIOT (haKTOPHI, KOTOPHIE
JIeKaT B OCHOBE TECHOM B3aUMOCBSI3U CBSI3U MEXKJY arpeCCUBHOCTBIO U CYMIUIANBHOCTBIO, BBIABISAEMOI ¢ MOMO-
IIbI0 OMPOCHUKOB M MCUXOJOTMYECKUX UHCTPYMEHTOB. ATPECCUBHBIM MHCTUHKT WJIM 4YepTa BBICTYNAET B POIH JH-
nodeHoTuna caMoyOuiicTBa, HapsAy C IPYTUMH SHAO0(GEHOTHIIAMH, HAIIPUMEpP, CTPECC-ySI3BUMOCTBIO i HEKOTOPHI-
MU YepTaMu JuuHoCTH. HeotHOpogHOCTE arpeccuu (peakTuBHas, UMIYJILCUBHAS U OMOLMOHAIILHO HArpy>XeHHAs, 1
NIPOaKTHBHAs, CINIAHUPOBAaHHAs, PacYETiIMBas U XOJOAHAs) UMEET CBOM aHAJOIMU B BHJE HMITYJILCHBHOTO Camo-
yOuiicTBa Ha ()OHE PaCTOPMAKUBAIOILET0 ACHCTBHS AJKOTONI M caMOyOMiicTBa OCO3HAHHOTO U CIUIAHHMPOBAaHHOTO
Ha (OHE INETPECCUBHBIX COCTOSHUNA. 3akntouenue. Hefipobromornyecknii Moaxo ] MOATBEPKAAET MIPOIYKTHBHOCTh
MpEeNCTaBICHUN, BBICKA3aHHBIX NCHUXOAHATUTHKAMH, U OTKPBIBAET HOBBIE NEPCHEKTUBBl M3YUYEHMS] U arpeccuu, U
CyHIUa.
Kniouegvie cnosa: arpeccusi, ayToarpeccus, CyHIul, HEHPOOHOIOTNIECKHE MEXAHU3MBI
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B CynuuaoJorud, Hapsaay C¢ TaKUMH IOHATHUAMU,
KaK CYHMLUUAAIBHOE, CaMOIOBpEXJAlollee U caMopas-
pyliaroliee INOBEJEHUE YacTO B KOHTEKCTE CyHUIUaa
yrnoTpeOsieTcsl TaKOM TePMUH Kak «ayroarpeccus» [ 1-
3]. CaMo mOsIBIIEHHE 3TOr0 TEPMHUHA HEMOCPEICTBEHHO
CBA3aHO C TEPMHUHOM «arpeccusi», IMOCKOJIbKY ayTo-
arpeccuss — 3TO «UHTPOBEPTUPOBAHHAS) arpeccus,
HalpaBJeHHas Ha caMmoro cebs, Ha cyObekTa. B mons-
THE ayToarpeccuy, IOMUMO COOCTBEHHO CYyMLUAA,
BKJIFOUAIOT LIUPOKUN KPYT SIBJIEHUN — HECYULUJATbHbIE
CaMOIIOBPEXKICHUS, Ppa3IMYHbIE MPOSBICHUS PHUCKO-
BAaHHOTO TIOBEJEHUS, HECylIHe yuiepO 310pOBbIO, ApY-
rue MOBEJIECHYECKHUE AEBUALMU U aJJIUKIMH, pa3pylla-
IOIME JIMYHOCTh, MPEHEOpPEKEHHE pPa3yMHBIMU PEKO-
MEHJALUAMHU 3/I0pOBOro o0pa3a KM3HH U MHOTO€ Jpy-
roe [1-4]. KitoueBoil Bompoc 3akiIr04aeTcs B CIEAYIO-
IIEM: MOJKHO JIM CUMUTaTh, YTO ayTOarpeccus — 3TO Ta
e arpeccus 1o CBOed CyTH, WJIM BCE K€ HEUYTO NPHUH-
LUIIHAJIBHO UHOE, a CXOJCTBO MEXY 3TUMHU JBYMS SIB-
JIEHUSIMU TOJBKO Ka)Kylleecs, H3-3a CEMaHTUYECKUU
o6mmzoctu TepmuHoB? Ham mpencraBisieTcsi, 4To pac-
CMOTpPEHHE HEeMpOOMOIOTMYECKHX MEXaHU3MOB arpec-
CUU M ayTOarpeccuu MOXET CTaTh TEM MHCTPYMEHTOM,
C TIOMOIIBIO KOTOPOTO MOKHO MOTBITATHCS 0ObEKTHUBU-
3UpPOBATh ITOT BOIIPOC.

HyXHO OTMETUTB, YTO HAy4HBIX JAaHHBIX MO 3TOHI
npo0JsieMe B MOCIEIHEE BPEMsI CTAHOBUTCS BCE OOJIbILIE.
CoBpemeHHass HEMPOOMOJIOTUSI TTOBEACHNUS HWHTCHCHUBHO
pa3BUBAaETCA Ha OCHOBE CBEJECHUI O TITyOMHHBIX HEHpO-
XUMHUYECKUX M T'CHCTUYCCKUX MEXaHU3MaX, OIPCACIIa-
IOLINX OBEJCHHUE YelIOBeKa, BKJIIOUasl BCE €ro MmaToJio-
ruyeckue mnpossiaeHus. OCOOEHHO BIEYATISIOUIE BbI-
[NIAJAT pe3ynbTaThl HEHPOBU3yaIHU3alMU (BOJIOMOMET-
pun, MOppoMeTpru OEJIOT0 U CEPOTo BEIIECTBA, aHATH3a
KOHHCKTOMaA, q)YHKHI/IOHaJIBHI)IX METOO0B B COUCTAHUU C
HEHpoBU3yanu3alueii), Omaromaps 4emy HpUKHU3HEHHO
BBISIBIISIFOTCSL CTPYKTYpHBIE OCOOCHHOCTH MO3ra M Mpo-
TEKAIMUX B HEM MPOIECCOB (KPOBOTOK, META0OIU3M
BaKHEHIINMX cyOcTpatoB U Helipomenuatopo). He me-
HEe BaXXHbl JAaHHbIE MOJEKYJSIPHO-T€HETUYECKOro Xa-
pakTepa, MO3BOJIIOIIME CBSA3aTh MOBEICHHE, BKIIOYas
arpeccuio M CyMIH[, C TeHETUYECKUMHU OCOOCHHOCTSAMU
Y TeHHBIMHU noJuMopdu3mMamu. OTAEIBHO CTOUT BOTIPOC
O T'CHOTHUII-CPEAOBBIX B3aMMOOTHOLICHUAX B KOHTCKCTEC
pa3BUTHUS U BIUSHUS cTpecca. HakamuBaercss 0oybmion
00bEM HMH(}OPMALIMKM OTHOCUTEIHHO «OHMOMOANHCH» CY-
WIUIa U arpeccud — KOMIUIEKCA T€HOMHBIX, MPOTEOM-
HBIX M METaOO0JOMHBIX MAapKepoB 3TUX (OpM JE€BHAHT-
HOT'O IMOBCACHUH. Mpg1 MMPCANOJIOKUINA, YTO IMOATBEPAUTH
POJIb arpeccuy, HampaBJICHHOW HA camoro ceds, B CyH-

In suicidology, along with such con-
cepts as suicidal, self-injurious and self-
destructive behavior, the term “autoaggres-
sion” is often used in the context of suicide
[1-3]. The very appearance of this term is
directly related to the term "aggression",
since auto-aggression is "introverted" ag-
gression directed at oneself, at the subject.
The concept of auto-aggression, in addition
to suicide itself, includes a wide range of
phenomena - non- suicidal self-harm, vari-
ous manifestations of risky behavior that are
detrimental to health, other behavioral devi-
ations and addictions that destroy the per-
sonality, neglect of reasonable recommen-
dations for a healthy lifestyle, and much
more [1-4]. The key question is the follow-
ing: is it possible to consider that auto-
aggression is the same aggression in its
essence, or is it something fundamentally
different, and the similarity between these
two phenomena is only apparent, due to the
semantic proximity of the terms? It seems to
us that consideration of the neurobiological
mechanisms of aggression and autoaggres-
sion can become the tool with which you
can try to objectify this issue.

It should be noted that there has been
more and more scientific data on this prob-
lem recently. Modern neurobiology of be-
havior is intensively developing on the basis
of knowledge about the deep neurochemical
and genetic mechanisms that determine
human behavior, including all its pathologi-
cal manifestations. The results of neuroim-
aging (volumemetry, morphometry of white
and gray matter, connectome analysis, func-
tional methods in combination with neu-
roimaging) look especially impressive, due
to which the structural features of the brain
and the processes occurring there (blood
flow, metabolism of the most important
substrates and neurotransmitters) are re-
vealed in vivo. No less important are mo-
lecular genetic data that allow linking be-
havior, including aggression and suicide,
with genetic characteristics and gene poly-
morphisms. Separately, there is the question
of genotype-environment relationships in
the context of development and the impact
of stress. A large amount of information is
accumulating regarding the "biosignature"
of suicide and aggression — complex of ge-
nomic, proteomic and metabolomic markers
of these forms of deviant behavior. We sug-
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UAOTCHE3e MOXKHO ObUTO OBl TMyTEM COIMOCTABIICHUS
HEHPOOMOIOTHYECKHUX, TEHETHYECKHX, HEHPOIICHXOJI0-
TMYECKUX U MHBIX MEXaHU3MOB U MAapKEPOB CYHIIUIANb-
HOT'O U arpeCCUBHOTO MOBEICHUSI.

JlaHHas 3amada 3HAYUTEILHO OOJIEr4acTcs TEM, YTO
HEHUpOOHONOTHsT W TEHEeTHKAa CyHIHMIa HEOAHOKPATHO
o0cCyXaiach B pa3IMIHBIX 0030PHBIX MyOIMKAIMIX [5-
10]. Ho emé BaskHEe TO, 9TO B IOCJICIHUE T'OABI B IIeUa-
TH TOSBUIOCH HECKOJBKO JOBOJIBHO TIOJIHBIX 0030pOB,
0000IIaOMIMX ~ MHOTOYHUCIICHHBIE  IMyOJUKALUU IO
HEHUPOOHOIOTHH, TEHETHKE W TC€HOMHUKE arpecCHBHOTO
noBenaenus [11-15]. Oro mo3BossieT HaM He o0paIaThCs
KO BCEM HCXOJHBIM IIyOJIMKAIMSM 110 JaHHOM 1pobieme.
JIume B HEKOTOPBIX CIy4asiX HAMHU LUTHPYIOTCS OPHTH-
HaJIbHBIC WCCIIEJOBaHMS, HEOOXOIUMBIE MJIsi HAIIEeTo
aHaM3a U He HalleIIIne OTPaXEHUs B 0030pHBIX pado-
Tax.

Aepeccus, nacunue u cyuyuo — npeosapumenbHbuiii
aumanusz npoonemol

Arpeccusi — CIOXXHBIH U MHOTOACIEKTHBIN (eHo-
MEH, CBS3aHHBIA C MPOSBICHUSIMH HACWIIUS, CYyTh KOTO-
poro — B HaHeCeHHH yiiepOa WK Bpeaa APyTruM JIHLAM.
OCHOBHBIE KOHIETINH, OOBSICHSIOUINE arpeccuio, Npu
BCEil cBOEN MHOTOCIIOKHOCTH, CBOJASITCS K IpEACTaBIIe-
HUsIM 00 aepeccusnom uncmunxkme (Y. dapsun, K. Jlo-
pent, [x. Apuep), 0 IPOBOIMPYIOIIECH PO ppycmpa-
yuu u Hecamusrozo agpgexma (Ix. Nomnapn, JI. bepko-
BHII) U O PONIU coyuanvhoco Haywenus ([|. @unumnc, A.
bannypa, P. Xstocman) [16, 17]. Henb3st He 3amMeTUTh,
YTO MpH OOBSCHEHWH caMOyOMiicTBa ctpecc, ppycrpa-
IIUs1 1 HeTaTUBHBIM a(eKT TakKe MIparoT BasKHEHIIYIO
posb [18]. B cBoto ouepenb, cCOlMaIbHOE HAy4deHHE U
KOITUPOBAHUE SIPKO TPOSIBISIFOTCS B KIACTEpU3aLMU U
3apa3utenbHOCTH camoyouiicTB [19]. Ho Oonbiie Bcero
apryMEHTOB Ul IOHUMaHHS arpeccud M ayTOarpecCHu
KaK JIByX CTOPOH OJIHOTO M TOTO € Ipolecca Mpeao-
CTaBIISIET, KOHEUHO K€, TEOpHsl arpeCCUBHOTO WHCTHHK-
Ta.

OCHOBHBIM yCIIOBHEM ayTOArpecchd SBISIETCS He-
BO3MO>XHOCTH BHEITHETO TIPOSBICHUS arpecCHH, MPEXIE
BCEro B CHJIy HAJIMYUSI MOPAJbHBIX 3alPETOB, MEPCIEK-
TUB HaKa3aHWs, JABICHUS NPABWI U HOPM MOBEJCHUS B
couuyme. B cuity Toro, 4to arpeccusi He HaXOAUT MyTei
JUTS BBIXOJIa HApYXKy, OHa oOpalmaeTcsi BHyTpb, Ha CyOb-
eKTa. ABTOPCTBO 3TOH WAEH NMPUIHCHIBACTCS 3UTMYHILY
O®peliny, Hacaeaue KOTOPOrO0 MOKHO TPakTOBaTh B TOM
CMBICTIEe, YTO «ceOsi He yOMBaeT TOT, KTO HE XOTeNl Obl
youts apyroro» [20]. Kak u3zectno, ®peiin takxke mo-
CTYJMpPOBAJI HaJM4Yue y YeJOBEKa JIByX OCHOBOIOJAara-
IOLUX UHCTUHKTOB — %U3HU U cMepTH (Dpoc u Tanatoc,

gested that the role of self-directed aggres-
sion in suicidogenesis could be confirmed
by comparing neurobiological, genetic, neu-
ropsychological and other mechanisms and
markers of suicidal and aggressive behavior.
This task is greatly facilitated by the
fact that the neurobiology and genetics of
suicide have been repeatedly discussed in
various review publications [5-10]. But
more importantly, in recent years, several
fairly complete reviews have appeared in
the press summarizing numerous publica-
tions on the neurobiology, genetics, and
genomics of aggressive behavior [11-15].
This allows us not to refer to all the original
publications on a given issue. Only in some
cases do we cite original studies that are
necessary for our analysis and are not re-
flected in review papers.
Aggression, violence and suicide — a
preliminary analysis of the problem
Aggression is a complex and multifac-
eted phenomenon associated with manifes-
tations of violence, the essence of which is
to cause damage or harm to other persons.
The main concepts that explain aggression,
for all their complexity, come down to ideas
about the aggressive instinct (Ch. Darwin,
K. Lorentz, J. Archer), about the provoking
role of frustration and negative affect (J.
Dollard, L. Berkowitz) and about the role of
social learning (D. Philips, A. Bandura, R.
Huisman) [16, 17]. It is impossible not to
notice that stress, frustration and negative
affect also play an important role in explain-
ing suicide [18]. In turn, social learning and
copying are clearly manifested in the clus-
tering and infectiousness of suicides [19].
But most of the arguments for understand-
ing aggression and auto-aggression as two
sides of the same process are provided, of
course, by the theory of aggressive instinct.
The main condition for auto-
aggression is the impossibility of an exter-
nal manifestation of aggression, primarily
due to the presence of moral prohibitions,
the prospects for punishment, the pressure
of rules and norms of behavior in society.
Due to the fact that aggression does not find
ways to go outside, it turns inward, on the
subject. The authorship of this idea is at-
tributed to Sigmund Freud, whose legacy
can be interpreted in the sense that “one
who does not want to kill another does not
kill himself” [20]. As you know, Freud also

Tom 13, Ne 3 (48), 2022 Cyuyudonozus

5



HayuHo-npaxmuueckuil >KYpHal

https:/ /www.elibrary.ru/

JUOUA0 U MOPTHJIO), TPEOBIBAIOIINX B COCTOSSHHM €IVH-
cTBa ¥ OOpPbOBI, U MUTAIOIIUXCS OAHON U TOH K€ dSHEPru-
el (kak aHaboJu3M U KaTaboJIu3M, B YEM MOXKHO YCMOT-
peTh HEKYI0 YHUBEPCAJIBHOCTH 3TOT0 MEXaHHU3MA).
Opetig cunuTa caMOyOHIICTBO OJTHOW M3 BO3MOXKHOCTEH
paspelnieHusl dTO MHTpANCUXuIeckoi O00pbObI. brmke
BCEro K KOHIEMIIMU arpecCUBHOTO MHCTHUHKTa Dpelina
CTOUT 3TOJIOTHYecKast koHuenuus JlopeHua, ogHako ec-
mu y Opeiina arpeccust HampaBjieHa HA CAMOYHUUYTOXe-
Hue, To y JlopeHna — Ha mojajep:kaHue KU3HM (3aluTa
MIOTOMCTBA, OCBOGHUE U PACHIMPEHHE apeasia OOMTaHHS,
OTpa)KeHUE HAMAZICHUSI).

Touky 3peHHs O POJM arpeccuy B CyULHMIAIbHOM
noBesiennn orcranBan Kapn Mennunrep [21]. MeHHuH-
repy NPpUHAIJISKUT B3I HA CaMOyOUICTBO, COTIIACHO
KOTOpPOMY B JIyIlleé UCTHHHOTO CaMOYOMMHIIBI CXOISTCS
BOCJMHO TPH KEJIaHUsl — >KEJIaHHE yMepeTh, JKEJIaHhe
yOWTh M JKEJIaHWE CTaTh >KePTBOU (OBITH yOUTHIM). [Ipn
3TOM NEPBOOCHOBOM BCEX ATUX KETaHWW MeEHHHHTEp
OJIHO3HAYHO CYUMTal arpeccuro. Tak, B 4aCTHOCTU OH
MUCAJ: «... CKPYIYJIE3HBIN aHAIU3 TNTyOMHHBIX MOTHBOB
camMoyOMiicTBa TOATBEPKAAECT TUIMOTE3Y O HECKOJIBKUX
(bakTopax TOJIKAOIIMX YeJIoBeKa Ha KpahHocTb. K
HUM OTHOCATCS: 1) MMIYJIBCHI, UCXOISIINE U3 TPUPOJI-
HOM arpecCUBHOCTH, NPOSIBICHHOM KaK jKelaHue yOuTh;
2) WCXOJMIIME W3 arpecCUBHOCTH HMITYJIbCBI, TPaHC-
(opMHpOBaHHBIE CO3HAHUEM B JKeJIaHUE ObITh yOUTHIM;
3) credeHue OOCTOSTENbCTB, KOTJa NPUMHUTHBHBIE WH-
CTHUHKTBI CAMOPAa3pyIICHUSI U JKeJaHHe yOUTh MPOSBIIS-
IOTCS BO B3aMMOJICHCTBHM C 0oJiee CIIOKHBIMHU MOTHBH-
POBKaMH, YTO 3HAYUTENIFHO YCHJIMBAET TEHACHIHUIO K
CaMOYHHUTOXEeHHIO» [21].

K. MennuHrep paccMarpuBajl ayTOarpeccuro ILiH-
POKO, OTHOCS K HEll Takue SIBJICHMS, KaK aCKeTU3M U My-
YEeHUYECTBO, AJTKOTOJILHYIO 3aBUCHMOCTh, aHTHUCOLIATb-
HOE TIOBEJCHHE, YJICHOBPEAMTEIHCTBO, CUMYJISIIIMH C
MPOBOIIMPOBAHNEM HEOOOCHOBAHHBIX XHUPYPTHUYECKHX
BMEIIATENILCTB, TPEAHAMEPEHHBIE «HECYACTHBIC CIy-
yau», a TakKe UMIOTEHIMIO U (GpUruaHocts. Bo Beex
ITUX CJydYasiX, aHAIM3UPYys MEXaHU3Mbl UX pa3BUTHA,
MeHnHuHrep ycMmaTpuBail MOATBEPXKACHUE B3IJISI0B
@peiina, Koraa 3pOTU3UPOBAHHBIE MOTUBBI B KOH(IJIMKTE
C MOpPaJIbI0O U €CTECTBEHHBIMH OTPAaHWUYCHUSIMH, HaKJIa-
JIBIBAEMBIMH ~ OOIIIECTBOM, TOPOKIAIOT BHYTPEHHIOIO
arpeccHio, KoTopasi MO>KeT ObITh HamlpaBjeHa Ha CaMOro
ce0s [21].

TonkoBanue ayroarpeccun Kapna Mennunrepa no-
BOJIBHO OJIM3KO cxonuTcs ¢ KoHuenuuen J. lneiinmana
u H. ®apGepoy, KOTOpble pa3BWIN NPEACTABICHUS O
camMopa3pylLIarolleM OBEICHUH YeI0BEKa, 3aCTaBUB I10-

postulated that a person has two fundamen-
tal instincts — life and death (Eros and Thana-
tos, libido and mortido), which are in a state
of unity and struggle, and feed on the same
energy (like anabolism and catabolism,
which can be seen some versatility of this
mechanism). Freud considered suicide one of
the possibilities for resolving this intrapsy-
chic struggle. The closest thing to Freud's
concept of aggressive instinct is the ethologi-
cal concept of Lorentz, however, if Freud's
aggression is aimed at self-destruction, then
Lorentz's is aimed at maintaining life (pro-
tecting offspring, developing and expanding
the habitat, repelling an attack).

The point of view on the role of aggres-
sion in suicidal behavior was defended by K.
Menninger [21]. Menninger owns a view of
suicide, according to which three desires
come together in the soul of a true suicide —
the desire to die, the desire to kill and the
desire to become a victim (to be killed). At
the same time, Menninger clearly considered
aggression to be the fundamental basis of all
these desires. So, in particular, he wrote: “...
a rigorous analysis of the underlying motives
for suicide confirms the hypothesis of several
factors ... pushing a person to extremes.
These include: 1) impulses emanating from
natural aggressiveness, manifested as a desire
to kill; 2) impulses emanating from aggres-
siveness, transformed by consciousness into
a desire to be killed; 3) a combination of
circumstances when primitive instincts of
self-destruction and the desire to kill are
manifested in interaction with more complex
motivations, which greatly enhances the ten-
dency to self-destruction” [21].

K. Menninger considered autoaggres-
sion broadly, referring to it such phenomena
as asceticism and martyrdom, alcohol addic-
tion, antisocial behavior, self-mutilation,
simulations provoking unreasonable surgi-
cal interventions, deliberate "accidents", as
well as impotence and frigidity. In all these
cases, analyzing the mechanisms of their
development, Menninger saw confirmation
of Freud's views, when erotic motives, in
conflict with morality and natural re-
strictions imposed by society, give rise to
internal aggression, which can be directed at
oneself [21].

The interpretation of auto-aggression
by Karl Menninger is quite close to the con-
cept of E. Shneidman and N. Farberow, who
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HayuHo-nparxmuueckuil HYpHaL

HOBOMY ITOCMOTPETh Ha pa3jMYHbIC BUIBI 3aBUCHUMO-
CTeH, TpeHeOpeKeHHe 370POBBIM 00pa30oM JKHU3HH U
BpaueOHBIMH PEKOMEHIAIMAMU, a TAKKe HEOIpaBIaH-
HBII PHCK W OMpOMETYUBLIN azapT. @apbepoy paccmar-
pHUBAJ 3TH MPOSIBICHUS KAK «HEMPSIMOE CaMOyOUKCTBO»
[22]. Kak numer B.®. Boiiuex «poib arpeccuu, Bpax-
NeOHOCTH, CTPEeMIICHUSI K CaMOHAaKa3aHHIO, SIPOCTH, JKe-
JIaHWSI HAHECTH yIIepO «IIoXoMy» Sl BKIIFOUEHa B CXEMBI
CYMIIUJIOTEHE3a MHOTHMH 3alaJHBIMH  aBTOpaMU —
Opeitnom, Agiiepom, LIneiinmanom» [23].

B monorpaguu /[I. lllyctoBa «AyToarpeccusi, cyu-
OUA U aJKOTOJIM3MY» CaMOpa3pyUIUTEIbHbIe TEHACHIIUN
JUI, CTPAJAIONINX aJKOTOJILHON 3aBHCHMOCTBIO, Tpe-
CTalOT KaK «3aMemiieHHOe» camoyOuiicTo [1]. ITo MHe-
Huio A.B. MepuHOBa, ayroarpeccusi B CEMbsX C aJlKO-
TOJILHON MPOOIEMON pacIpOCTPaHIETCS HA BCEX YICHOB
CEMbH, TMPOBOLUPYS CYWUUAAIBHBIE TEHACHLUUU CPEIu
Hux [24, 25]. T'.4. Ilunarusa paccMaTpuBaeT NMaToreHes
ayTOarpecCUBHOIO MOBEJACHHUS KaK CBOeoOpa3Hyro ¢op-
My «IaTOJIOTUYCCKOTO MPUCTIOCOOJICHUSI» JUIHOCTH K
HEBBIHOCUMBIM CHUTYaIUsM [26].

WuTepecHo, 4TO CHENMAIUCTBI B 00J1aCTH BO3pACT-
HOW M MeJarorn4ecKou MCUXO0JIOTHH ITOTYEPKUBAIOT, YTO
ayroarpeccus He KOPpPEeIHpYyeT C MCUXOMETPUYECKHUMHU
mKanaMud arpeccud. B wactHoctH, A.A. PeaH BBOIUT
MOHATHE «AayTOArpeCCHBHOTO TATTEpHA JIMYHOCTHY,
BKJIFOYAIOIIETO  XapaKTEePOJOTUYECKHEe OCOOCHHOCTH,
HU3KYIO CaMOOIICHKY (HETPHUATHE CaMOTro ce0s) U CHH-
JKCHHBIE CIIOCOOHOCTH K COIMAJILHOM ajanTanuu. AyTo-
arpeccusi IpsiMO KOPPEIUPYET ¢ TAKUMHU JTUYHOCTHBIMHU
yepTaMu M XapaKTepPUCTUKAMH, KaK WHTPOBEPCHS, -
MPECCUBHOCTh, TEJAHTHYHOCTh W HEBPOTUYHOCTH. Y
MOJIPOCTKOB ayTOArpeccusi acCOIMMPOBAHA C HETraTHB-
HOM OIICHKOW TOTO, KaK OH BOCIPUHHMACTCS APYTHUMH,
0co0eHHO poauTensamu [27].

Arpeccusi U ayToarpeccusi HeIoCpeICTBEHHO CBsI3a-
Hbl ¢ TakuM (eHoMeHOM Kak Hacwiue. CormacHo [lo-
kiaga BO3 o macummio (violence) BeIAEISETCS OmMpee-
n€HHAs THUIMOJOTHS HACWIWS, a UMEHHO: 1) Hacwiue B
otHomenuu camoro cebdst — self-directed violence, self-
abuse); 2) MEXINYHOCTHOE Hacuiue; 3) KOJUIEKTUBHOE
Hacwive. Hacunue B OTHOILIEHUU caMOro cedst BKIIOYaeT
CyMLUJAIbHOE MOBeAeHHE (CyHUUAATbHBIE MBICIH, IMO-
MIBITKH, CaMOYOHMIICTBO) M CaMOIIOBPEXKIACHHUS (HaHece-
HUe ce0Oe yBeuwil WM TOBpexaeHui, self-mutilation)
[28]. CamomoBpex/ieHHs, HE CBSI3aHHBIE C JKEJIAHWEM
yMEpeTh H TIOJYYHUBIIHE, COTJIACHO OIPENIEICHHUIO,
Ha3BaHHME «HECYMLUIANBHBIX», TEM MEHEE SIBHO aCCOLU-
MpOBaHbl C MCTHMHHOM CYMIMJANbHOCTBIO, a TaKXe C
arpeccueti [29, 30].

developed ideas about self-destructive hu-
man behavior forcing us to take a fresh look
at various types of addictions, neglect of a
healthy lifestyle and medical recommenda-
tions, as well as unjustified risk and reckless
gambling. Farberow considered these mani-
festations as "indirect suicide" [22]. As V.F.
Wojciech “the role of aggression, hostility,
the desire for self-punishment, rage, the de-
sire to harm the “bad” Self is included in the
schemes of suicidogenesis by many Western
authors — Freud, Adler, Shneidman” [23].

In D. Shustov's monograph "Auto-
aggression, suicide and alcoholism", the self-
destructive tendencies of persons suffering
from alcohol dependence appear as a "de-
layed" suicide [1]. According to A.V. Meri-
nov, auto-aggression in families with an al-
cohol problem spreads to all family mem-
bers, provoking suicidal tendencies among
them [24, 25]. G.Ya. Pilyagina considers the
pathogenesis of auto-aggressive behavior as
a kind of "pathological adaptation" of the
personality to unbearable situations [26].

Interestingly, experts in the field of de-
velopmental and educational psychology
emphasize that auto-aggression does not
correlate with psychometric scales of aggres-
sion. In particular, A.A. Rean introduces the
concept of "auto-aggressive personality pat-
tern", which includes characterological fea-
tures, low self-esteem (rejection of oneself)
and reduced ability to social adaptation. Au-
to-aggression directly correlates with such
personality traits and characteristics as intro-
version, depression, pedantry and neuroti-
cism. In adolescents, autoaggression is asso-
ciated with a negative assessment of how it is
perceived by others, especially parents [27].

Aggression and auto-aggression are di-
rectly related to such a phenomenon as vio-
lence. According to the WHO Report on
Violence (violence), a certain typology of
violence is distinguished, namely: 1) vio-
lence against oneself — self-directed vio-
lence, self-abuse); 2) interpersonal violence;
3) collective violence. Violence against
oneself includes suicidal behavior (suicidal
thoughts, attempts, suicide) and self-harm
(self-mutilation or self-mutilation) [28].
Self-injury that is not associated with the
desire to die and received, according to the
definition, the name " non- suicidal", the
less clearly associated with true suicidality,
as well as with aggression [29, 30].
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Hutupyemsiii Jloknaa nperocTaBiseT BO3MOKHOCTD
JUIS TIOATBEPKACHHUS MBICIH O TOM, YTO arpeccus BHEIl-
Hsis 00paTHBIM 00pa3oM CBsI3aHA C arpeccueil mpoTHB
camoro ce0si (CyHIHI0oM).

Kak Bunno u3 puc. 1, mpu aBykpatHoM mnpeobiiaga-
HUU CcaMOyOWIHCTB Haja yoOwiictBamu B EBpome u mpu
oOpaTHO# KapTuHe B AdpHKe 1 Ha AMEPUKaHCKOM KOH-
TUHEHTE, CyMMapHbIi MOKa3aTeiab BO BCEX TPEX peruo-
HaX MOYTH OJMHAKOB. TakuM 00pazoM, MOYKHO MPEAIo-
JIOXKHUTh, YTO T0JIaBJICHHE BHEIIHUX MPOSBICHUHN arpec-
CHM TIEpPEHANpaBIsIeT («KaHAIM3UPYET») MOCIECTHION B
chepy ayroarpeccun. HaoOGopoT, akTHUBHBIA BBIOPOC
arpeccuu (BBICOKUI ypoBeHb Hacwius B Adpuke, B Jla-
TUHCKON AMepuKe, CBOOOJAHOE BJA/JIEHUE OTHECTPEIb-
HBbIM opykueM B CeBepHO AMepHUKe) MOX0KE, CHIKAET
BEPOSTHOCTh CAMOYOUIICTB B 3TUX PETMOHAX.

B 3T10i1 cBA3M MOXXHO BCIIOMHHUTbH 4acTO yIIOMHHAE-
MO€ B CYHMIIMJOJOTMYECKON JHUTepaType HaOJII0JeHHUE:
camoyOuiicTBa B 00IIECTBE MIYT HA yObUIb B MEPHOIbBI
BOWH, KOTJla TOOMIpseTcss yOWICTBO BparoB. Tak, BO
BpeMst Bropoit Mupogoii BoliHbl ypoBeHb caMOyOUICTB
CHU3WJICS HE TOJHKO B OCHOBHBIX BOIOIOIIMX JI€P)KaBaXx,
HO M, Hanpumep, B llIBenuu, coxpaHsABLIEH HEHUTpan-
TET, a TAK)KE B OKKYIHMPOBAHHBIX THTIepoBIaMu Hopse-
ruu u Opannmu [31]. [Toxoxke, 4To TOTaNIbHOE HACHUITHE,
OXBaTHBIIEE MHP BO BpEeMs MHUPOBOW BOWHBI, TMOENb
MUJJIMOHOB JIIO/IEH, KAKUM-TO HEMOCTHKUMBIM 00pa3oM
MIOBCEMECTHO CHU3WIIO ayToarpeccuto. KoHeuHo, B 1aH-
HOM cllyyae ACMCTBYIOT U JApYyrue MOIIHbIE (DaKTOPbI
OOIIECTBEHHOTO TOpsiAKa (W3BECTHBI B3TIsAAbl JfopK-
reiiMa 00 YKpEeIuIeHU! COIMATBbHBIX CBSI3€H, ITOBBIIICHUN
CIUTOYEHHOCTH OOIIIECTBA BO BPEMS BOWH), MOXKHO TaKKe
00CyX/aTh MICI0 O TOM, YTO BOIfHAa CHIKaeT ypOBEHb
0e3paboTULIbI UM U30MPATENbHO «IOTJIOUIAeT» MOTEH-
nuansHbeIX camoyowuiin [31]. Ho Bo3moxkHO M apyroe —
KOrJla MOMyJISIUS CTPEMHUTEIbHO YMEHbIIAETCs H3-3a

Eepona / Europe

CymmapHo / Total

Puc. / Fig.1.

YpoBHHU YOUHCTB, cCaMOyOUHCTB U
MX CyMMa B pa3JIMuHbIX PErHOHAX
Mupa (gucio ciydaes Ha 100000
HaCEJICHUS 110 TaHHBIM [28])
Homicide, suicide rates and their
sum in different regions of the
world (Number of cases, 100000
population based on [28]).

The cited Report provides an oppor-
tunity to confirm the idea that external ag-
gression is inversely related to aggression
against oneself (suicide) (Fig. 1).

As can be seen from fig. 1, with a two-
fold prevalence of suicides over homicides
in Europe and the reverse picture in Africa
and the Americas, the total rate in all three
regions is almost the same. Thus, it can be
assumed that the suppression of external
manifestations of aggression redirects
(“channels™) the latter into the sphere of
autoaggression. Conversely, an active re-
lease of aggression (high levels of violence
in Africa, in Latin America, gun ownership
in North America) seems to reduce the like-
lihood of suicide in these regions.

In this regard, we can recall the obser-
vation often mentioned in the suicidological
literature: suicide in society declines during
periods of war, when the killing of enemies
is encouraged. So, during the Second World
War, the suicide rate decreased not only in
the main warring powers, but also, for ex-
ample, in Sweden, which remained neutral,
as well as in Norway and France occupied
by the Nazis [31]. It seems that the total
violence that swept the world during the
World War, the death of millions of people,
in some incomprehensible way reduced
auto-aggression everywhere. Of course, in
this case, there are other powerful factors of
social order at work (Durkheim’s views on
strengthening social ties, increasing social
cohesion during wars are known), one can
also discuss the idea that war reduces un-
employment or selectively “absorbs” poten-
tial suicides [31]. But another thing is also
possible — when the population is rapidly
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MEXJI0ycoOHIl, B HEil HapacTaeT 3ampeT Ha CaMOYHH-
9TOXKEHHE 0co0el, CIOCOOHBIX K penpoayKiuu. Bepo-
SATHO, Ha TIOJICO3HATEIILHOM YPOBHE cpabaThIBAIOT HEKHE
TICUXOJIOTMYECKUE WA CMBICIOBBIE (PAKTOPBI, YTO OTpa-
KaeTcsi Ha KOJUIEKTUBHOM TMoBeneHuu. CoriacHo apy-
UM B3TJIsi1aM, TTOCKOJIBKY BO BpeMsi BOWHBI CHUMAIOTCS
MHOTME COLMAIbHBIE OIPAaHUYEHHUsS, arpeccHsl BBIILIEC-
KHMBAeTCsd HapyXy, a 3TO B CBOIO O4Yepelb, CHUKAET HH-
TPANCUXUYECKYIO arpeCcCHIO, HAIIPABICHHYIO Ha CyObeK-
Ta [32].

Emé onHum aprymMeHTOM CTaHOBSATCS HaOIIOACHUS
3a caMOyOuHCTBaMU, KOTOpbIE COBEpPIIAIOTCS BCIEn 3a
youiicTBaMu (Tak Ha3bIBaeMble MOCTTOMMIIUIHBIE CaMO-
yoOwmiicTBa). MOTUBBI 3THUX JCSHHUN HEOIHOPOJHBI, OCO-
OEHHO 3TO KacaeTcs TeX, YTO CBS3aHbI C CEMEIHOM CUTY-
armedt [33]. OmgHako JBWXKYIIEH CHIOH «paccTpelioB
COCITY’KMBLIEB» W «CKYJNIIYTUHTa», CYAs MO MHOTHUM
MpU3HAKaM, SIBJISIETCA arpeccusi, MOTUB MECTH U, HE HC-
KIIFOYEHO, JKEJIaHHE TOTUOHYTh OT PYK IMOJHIUU BCIEI
3a coBeplIEHHBIM yOuiicTBoM [34]. Ha momymsiiimoHHOM
YPOBHE MOCTTOMHIIMIHBIE CaMOyOMICTBA MOTYT KOppe-
JUPOBATh KaK C YPOBHEM YOHIACTB, TaK U C YPOBHEM ca-
MOYOHIICTB, B 3aBUCUMOCTH OT COLIMAJIbHO-KYJIbTYPHOH
cpensl. B wactHOoCcTH, Tam, re€ TpPaaUIIMOHHO BBICOK
ypOBeHb yOWHCTB, TO €CTh B COOOIIECTBAX C BBICOKOU
BBIPKEHHOCTBIO arpecCu, MOCTTOMHUIIMAHBIE CaMO-
yOuiicTBa SMHMAEMHOIIOTHYECKH ONmke K yOuiicTBam
[35]. Uto kacaeTcst COOTHONICHHSI MEXKy yOuiicTBaMu u
OOBIYHBIMH CaMOYOHMICTBAMH, TO 3]I€Ch pPE3YJIbTaTh
pasHATCSA — KAk NPaBUJIO, MEKIY 3THUMHU MOKa3aTelsIMU
HaOmomaeTcst cimabasi MO3WTHBHAs Koppemsus [36].
OpHako ecim paccMaTpUBaTh TOJIBKO MY>KYHH, TO BBISB-
nsieTcsl o0paTHasi CBs3b, YTO TOBOPUT B TIOJB3Y «B3aH-
MOTIEpeTEKaHus» arpeccuu u ayroarpeccuu [37].

Takum 00pa3oM, MpeaBapUTEIBLHO MOXKHO YTBeEp-
KJIaTh, YTO CYIIECTBYET MHOXECTBO (DaKTOB, HAOIIO/e-
HUH, COOOpaKCHUH U TEOPUH, KOTOPBIC HANPSIMYIO HIIU
KOCBEHHO CBHJICTEIHCTBYIOT B TIOJIb3y TOTO, YTO arpec-
CUSl M CYWMIIHJ] TECHO CBSI3aHBI MEXIy COOOH, «Iepere-
KaroT» JIPYyT B JIpyra W, B HEKOTOPOM CMBICIIE, SBIISIOTCS
«JIByMsI CTOPOHaMU OJJHOM Menanu». Takoe mOHUMaHue
npuobpeTaeT BcE Oolibliee 3By4aHHUE B CBSA3H C TEM, UTO
B TOCJIEJHUE TO/Ibl AKTMBHO OOCYXKAAETCs TaKO€ MOHs-
THE KaK HACUJIHLCTBEHHOE WM arpeCcCHBHOE CaMOyOwWii-
ctBo (violent suicide) [38]. I[lom »TumM moOHHMMAaeTCH,
MPEeXIE BCETO, CyUIUJ, COBEPIIEHHBIM 3aBEIOMO Jie-
TaJbHBIMU CHIOCO0aMU (TIOJ] ATHM OOBIYHO TTOHUMAIOTCS
BCE CIMOCOOBI, KPOME CaMOOTpaBlieHuil). ABTOpBI, pa3pa-
0aTbIBas 3TO MOHITHE, OMUPAIOTCS HA T€ UCCIEIOBaHUS,
B KOTOPBIX arpeCCUBHOCTh PAacCMaTpPUBAETCS KAk IMpel-

decreasing due to civil strife, a ban on self-
destruction of individuals capable of repro-
duction increases in it. Probably, at the sub-
conscious level, some psychological or se-
mantic factors are triggered, which is reflect-
ed in the collective behavior. According to
other views, since many social restrictions
are removed during the war, aggression spills
out, and this, in turn, reduces intrapsychic
aggression directed at the subject [32].
Another argument is the observation of
suicides that occur after the murders (the so-
called post-homicidal suicides). The mo-
tives for these acts are heterogeneous, espe-
cially those related to the family situation
[33]. However, the driving force behind the
“shootings of colleagues” and “school
shooting”, judging by many signs, is ag-
gression, the motive of revenge and, it is
possible, the desire to die at the hands of the
police after the murder [34]. At the popula-
tion level, post- homicidal suicides can cor-
relate with both homicide and suicide rates,
depending on the sociocultural setting. In
particular, where the level of murders is
traditionally high, that is, in communities
with a high degree of aggression, post-
homicidal suicides are epidemiologically
closer to murders [35]. As for the ratio be-
tween murders and ordinary suicides, the
results differ here — as a rule, there is a
weak positive correlation between these
indicators [36]. However, if only men are
considered, then a feedback is revealed,
which speaks in favor of the “mutual flow”
of aggression and autoaggression [37].
Thus, it can be preliminarily argued
that there are many facts, observations, con-
siderations and theories that directly or indi-
rectly testify in favor of the fact that aggres-
sion and suicide are closely related, “flow”
into each other and, in a sense, are “two
sides of the same coin." This understanding
is gaining more and more sound due to the
fact that in recent years such a concept as
violent or aggressive suicide (violent sui-
cide) has been actively discussed. suicide)
[38]. This is understood, first of all, as a
suicide committed by deliberately lethal
means (this usually means all methods ex-
cept self-poisoning). The authors, develop-
ing this concept, rely on those studies in
which aggressiveness is considered as a
predisposing feature of temperament in
relation to violence against oneself (self-
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pacnojararoiiasi yepTa TeMIepaMeHTa B OTHOLUIEHUH KaK
Hacuiaus B OTHOIIeHWH camoro cebs (self-directed
violence), Tak ¥ HacWIuS B OTHOIICHUU JAPYTUX. DTU
WCCIIEIOBAaHUS HCIIONB3YIOT JIBa MMOJXOAa K AaHaJIH3y
npoOyieMbl: 1) aHanW3 CKJIOHHOCTH K arpecchdl Cpeau
JMI ¢ Pa3IUYHBIMH TPOSBICHUSAMHU CYUIHIAIBHOCTH, U
2) BBISIBIICHHE CYMIUAAIBHBIX TEHICHIMNA CPEIH JIHI, C
Pa3IMYHON CKJIOHHOCTBIO K arpeccuu. B oboux ciydasx
UMEIOTCS.  DMIIUPUYECKHE TOJATBEPKICHHUS HaJIH4us
arpecCUBHOCTU KaK HEKOEW BHYTPEHHEN YepThl, KOTOpast
MOXKET HAWTH BBIXOJ B arpeccuu, HaIlpaBJICHHOH JMOO
Ha ce0s, mbo Ha mpyrux. [Ipm 3TOM BAMSIOT (akTop
HAMEpPEHHOCTH M COIMAIbHO-KYJIBTypHBIE (DaKTOPHI,
OTIPENENIAIONINE pPa3INyusl B BBIOOpE crocoda MExIy
MY>KYUHAMH U KCHIIWHAMH, HO BaKHas POJb MpPUHAJ-
JIEKUT HEUPOTICUXOJOTHIECKUM, HEUPOOHOIOTHYECKIM,
a Tak)Ke BHEITHUM (3KOJIOTHYCCKUM) BIUSHUAM [38].

CBsI3b C 9KOJIOTHYECKUMU (haKTOpaMu BechMa IOKa-
3arejbHa — CYIIEeCTBYET OOJBIION 00BEM HCCIICIOBAHUIA,
U3 KOTOPBIX CIIEAYET, YTO BCEBO3MOXKHBIE aKThl HACUIIHS
(Hampumep, yJaudHbIe OECIOPSIIKK U POTECTHI C pa3py-
HIEHUSIMM U arpeccueii, MaccoBble yOWMCTBa U T.1.)
OOBIYHO aKTUBU3UPYIOTCS B kapkoe Bpems rona [17].
Takue ke naHHBIE UMEIOTCS B OTHOIIEHUHU CYWIIUIOB H
CYUIIJIATBHBIX TOMBITOK — OHU 3aKOHOMEPHO YYall[aroT-
Csl B JIETHEE BpeMs roja, KOTJa YAJHHSETCS CBETOBOM
JICHb W TIOBBIIIACTCSl TEMIIEPATypa OKPYKAIOLIEH Cpe/Ibl
[39, 40]. OTO, HECOMHEHHO, SIBIACTCS €IIE OJHUM CBH-
JIETEIILCTBOM B TI0JIh3y B3aMMOCBSI3H arpeCCHH U CyHIIU-
J1a Ha OMOJIOTHYECKOM YPOBHE.

Hetiponcuxonoeua u ncuxoguzuonocus azpeccuu u
cyuyuoa

HccnenoBatenn HEWpO(MU3NOIOTHH arpecCHu CTpe-
MSTCSl QHAJM3UPOBATH €€ BapUAHThl — UMITYJIbCUBHYIO
PEaKTUBHYIO arpeccuio B COCTOSHUU addexTa ¢ OgHOU
CTOPOHBI, W XOJIOAHYIO, PACUETIMBYIO MPOAKTUBHYIO
(cTTaHMPOBAHHYIO) arpeccuio C APYro. ITo compsoke-
HO C TPYIHOCTSMH ITOJIY9CHHUS JOCTyTa K COOTBETCTBY-
IOIUM KOHTHHIeHTaM. OOBEKTOM HCCIIEOBAHUNA OObIU-
HO BBICTYNAIOT WHAMBHIYYMbBI C JUYHOCTHBIMH pac-
CTpOICTBaMM, aHTHUCOLUHUAIBHBIM M KPUMHUHAJIBHBIM I10-
BEJICHNEM, B TOM YHUCJIC, HAXOMAIIUECS B MECTax JIUIIe-
HUs1 cBOOOJBI. Yarme Bcero mccieaoBaInch MCUXOMATH-
YECKUE JIMYHOCTH, JINIMIEHHBIE MOPATBHBIX YCTAHOBOK U
YIPBI3EHUI COBECTH 33 CBOM AHTHOOIIECTBEHHbIE IIO-
CTYIIKM, HEUYBCTBUTEJIbHBIE K YYXKOW O0nM M cTpaja-
HUSIM U CKJIIOHHBIE K HEMOTUBUPOBAHHOMU arpeccuu [41,
42], 1100 moJIPOCTKHU C AHTHUCOLUATbHBIM arpeCCUBHBIM
MOBEJICHUEM, a TaKXKe NCUXHATPUYCCKUE TAIUEHTHI

[43].

directed violence) and violence against oth-
ers. These studies use two approaches to
analyze the problem: 1) analysis of the pro-
pensity to aggression among individuals
with various manifestations of suicidality,
and 2) identification of suicidal tendencies
among individuals with various propensities
for aggression. In both cases, there is empiri-
cal evidence for the presence of aggressive-
ness as a kind of internal trait that can find a
way out in aggression directed either at one-
self or at others. At the same time, the factor
of intentionality and socio-cultural factors
that determine the differences in the choice
of method between men and women influ-
ence, but an important role belongs to neuro-
psychological, neurobiological, as well as
external (environmental) influences [38].

The connection with environmental
factors is very indicative — there is a large
amount of research from which it follows
that all kinds of acts of violence (for exam-
ple, street riots and protests with destruction
and aggression, massacres, etc.) are usually
activated during the hot season [17]. The
same data are available for suicides and sui-
cidal attempts — they naturally increase in the
summer season, when daylight hours length-
en and the ambient temperature rises [39,
40]. This, of course, is another evidence in
favor of the relationship between aggression
and suicide at the biological level.

Neuropsychology and psychophysiolo-
gy of aggression and suicide

Researchers in the neurophysiology of
aggression tend to analyze its variants —
impulsive reactive aggression in a state of
affect on the one hand, and cold, prudent
proactive (planned) aggression on the other.
This is accompanied by difficulties in gain-
ing access to the relevant contingents. The
object of research is usually individuals
with personality disorders, antisocial and
criminal behavior, including those in pris-
ons. Most often, psychopathic personalities
were studied, devoid of moral attitudes and
remorse for their antisocial actions, insensi-
tive to other people's pain and suffering and
prone to unmotivated aggression [41, 42], or
adolescents with antisocial aggressive be-
havior, as well as psychiatric patients [43].

The study of autonomic nervous sys-
tem (ANS) responses in psychopathic indi-
viduals systematically reveals impaired
physiological responses to emotionally sig-
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N3ydenue peakuuii BET€TATUBHOM HEPBHOW CHUCTE-
Mbl (BHC) y ncuxonaTudeckux JUYHOCTEN CHUCTEMATH-
YECKHU BBISBISIET OCJIAa0JIeHHBIE (PU3NOTIOTUYECKHE OTBE-
Thl Ha SMOIIMOHAJBHO 3HAYMMbIE CTHUMYJbI, HApUMED,
[yTrarollue HEOKUJaHHbIE 3BYKH, CIIOBECHBIE CHUTHAJIbI
WIN BBI3BIBAIOIIME OTBpalleHUE H300paxeHus. MHpMu
CIIOBaMH, B TE€X CUTyalUsiX, IPU KOTOPBIX y 310POBOrO
YEeJOBEKa BO3HUKAET HOPMAJIBHBIN CTPECCOBBIA OTBET
OpraHM3Ma Ha yrpo3y, COIPOBOKIAIOLINECS BEreTaTUB-
HOW aKTUBaIUEHl, CKJIOHHBIE K arpecCuy WHIUBUIYYMBbI
OCTal0TCS HEBO3MYTHUMBIMHU, OYTH HE UCTIBITHIBAS UyB-
cTBa cTpaxa. [lpyrum npumepoM SBIISIeTCs] OCIa0JICHHBII
MIOBEJICHYECKUI KOHTPOJIb NPU BO3HUKHOBEHUM pa3iIny-
HBIX BHYTPEHHUX HMMITYJIbCOB WJIK MOTHBOB, YTO MOKET
BBIPA)KAaThCSl B arpeCCHBHBIX JIEHCTBUAX, CIIOCOOCTBYIO-
IIMX HEMEJIECHHOMY YJIOBJIETBOPEHUIO TMOTPEOHOCTH
[43]. [TlokazaTenu KOKHO-TaJbBAHMUYECKOW peaKLUU
(KI'P) 1 yacTOTBI CepieYHOr0 pUTMA y TAKHUX JIUI[ CBH-
JETEIbCTBYIOT O NOHMWXKEHHON peaktusHocTn BHC.
Kpome TOro, y HUX BBISBISIOTCS HEKOTOpPBIE OCOOEHHO-
CTH BBbI3BaHHBIX NOTEHIMAIOB KOPHI MO3ra H (hOHOBOU
33I B cocTostHuM 00IPCTBOBAHMUS, CBUIETEILCTBYIOIINE
O CHM)KEHHOH PEaKTHBHOCTH MO3TOBBIX CTPYKTYp. DTO
COIIPOBOYK/IAETCsl MOBBIIICHUEM IOpora OoJeBON YyB-
cTBUTENBHOCTH [42, 43]. MOXHO MNPEeANoNOXUTb, YTO
CIOCOOHOCTH MEPEHOCUTh CHIIbHYIO 0O0JIb TMPH NCUXOMa-
TUSAX KaKUM-TO OOpa3oM CBsi3aHAa C HEYYBCTBUTENILHO-
CTBIO K O0JIM JPYIHX.

OTU JaHHbIE MOPOAMIN OCHOBHBIE MOJEIH, 00bsIC-
HSIOLME MEXAaHU3MBbl arpeCCUBHOIO MOBEACHUS y TaKHX
mun. K HUM oTHOcsATCS crnenyromue: 1) XpoHHYecKoe
HEJO0CTaTOYHOE BO30YXXJIEHHE MO3IOBBIX CTPYKTYp H
BHC conpoBox1aeTcs CHUKEHHBIM YPOBHEM TPEBOXK-
HOCTM U CTpaxa; 2) HU3KMHA YypOBEHb CTpaxa Mepen
CaHKIUSMH 32 aHTUCOLMANIBHBIE IHCTBUS CIIOCOOCTBY-
€T TOMY, YTO UHJUBUJY JIEr4e pearupoBaTh arpeCCUBHO
pH JIt000H (pycTpanuy Wik KOHQIIMKTE; U 3) XpPOHHU-
yeckoe «HenoBo30yxaenue» IHHC kakum-to oOGpasom
BBI3BIBACT TUCKOM(OPT, BCIEACTBHE HYETO WHIUBHU]L
HaxXOAWTCA B TOCTOSHHOM TIOMCKE CTUMYJIHPYIOIINX
(GakToOpoB, a 3TO, OCOOCHHO NPU CTEHUYECKOM TEMIIe-
paMEHTe CO CKJIOHHOCTbIO K HACWJIMIO, NPOBOLUPYET
arpeccuto [43]. Ilpu 3TOM aHTHCOLMAIBLHOE arpeccHB-
HOE€ TOBEIEHNE OOBIYHO COYETAeTCS Y TAKUX HHIWBU-
IYyMOB C OTHOCHTEJIBHO HU3KHMH TOKa3aTelsiMH 00-
[IET0 ¥ BepOATbHOTO MHTEIUIEKTa, OCIabIeHHON jaTe-
panu3anuell MO3roBeIX (DYHKIIMIA, a TaKKe CO CHIKEH-
HbIMU OOBEMHBIMU TOKAa3aTeNsIMU CTPYKTYp MoO3ra u
pPa3IUYHBIMU MPOSBICHUAMU AUCPYHKIUNA JTOOHON KO-
peI [41-44].

nificant stimuli, such as frightening unex-
pected sounds, verbal cues, or disgusting
images. In other words, in those situations
in which a normal stress response of the
body to a threat arises in a healthy person,
accompanied by vegetative activation, indi-
viduals prone to aggression remain unper-
turbed, almost without feeling fear. Another
example is a weakened behavioral control
when various internal impulses or motives
arise, which can be expressed in aggressive
actions that contribute to the immediate
satisfaction of a need [43]. Indicators of
galvanic skin response (GSR) and heart rate
in such individuals indicate a reduced reac-
tivity of the ANS. In addition, some features
of evoked potentials of the cerebral cortex
and background EEG in the waking state
are revealed in them, indicating a reduced
reactivity of brain structures. This is ac-
companied by an increase in the threshold
of pain sensitivity [42, 43]. It can be as-
sumed that the ability to endure severe pain
in psychopathy is somehow related to insen-
sitivity to the pain of others.

These data have generated the main
models explaining the mechanisms of ag-
gressive behavior in such individuals. These
include the following: 1) chronic insuffi-
cient excitation of brain structures and ANS
is accompanied by a reduced level of anxie-
ty and fear; 2) a low level of fear of sanc-
tions for antisocial actions makes it easier
for an individual to react aggressively in
any frustration or conflict; and 3) chronic
“underexcitation” of the CNS somehow
causes discomfort, as a result of which the
individual is in constant search for stimulat-
ing factors, and this, especially in the case
of a sthenic temperament with a propensity
for violence, provokes aggression [43]. At
the same time, antisocial aggressive behav-
ior in such individuals is usually combined
with relatively low indicators of general and
verbal intelligence, weakened lateralization
of brain functions, as well as with reduced
volumetric indicators of brain structures and
various manifestations of dysfunctions of
the frontal cortex [41-44].

All of the above is most typical for
manifestations of reactive impulsive aggres-
sion, when a lack of control from the higher
parts of the brain (prefrontal cortex, PFC) is
combined with an emotional deficit, pre-
sumably due to dysfunction of the amygda-
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Bcé mnepeuncnenHoe Hambosee XapakTepHO IS
MPOSIBIICHUI PeakTUBHONW MMIYJBCUBHOM arpeccuu, Ko-
raa aeUIUT KOHTPOJS CO CTOPOHBI BBICIIUX OTICIIOB
Mo3ra (npedponTanbHas kopa, [IOK) coderaercs ¢ smo-
[IMOHATBHBIM  AC(PUIIUTOM, TPEANIOJIOKUTEIBHO 00Y-
CIIOBJICHHBIM JHC(YHKIMEH MHHAAJICBHIHOTO TeJa,
TUIOIIOKaMIIa, 3aJHEW NOSICHOM W3BHIMHBI M OCTPOBKA
(insulum) [41]. MabpIMU ciOBaMU, pelIaromuM (HakTopom
arpeccuy Npu INCUXOMATUU WM aHTHUCOIMAIBHOM pac-
CTPOICTBE JMYHOCTHU SIBISIOTCS HApyIIEHHBIE B3aMMO-
OTHOILEHUS MEXAY SMOLMOTEHHBIMH CTPYKTYypamMH |
BBICIIMMH OTZAEJIaMU Mo3ra. B mocnenHee Bpems BbICKa-
3bIBAETCSl TPEAINOJIOKEHUE O CYLIECTBOBAHUU TaKOIO
(YHKIMOHATBHOTO OOBEIMHEHHS MO3TOBBIX CTPYKTYD,
KaK mapajiuMOuydeckas cuctema (KOMIUIEKC, OTpakKaro-
I MHTETPalMI0 SMOLMOTEHHBIX 30H JIMMOMYECKON
cucreMbl U opourodponTansHoit Kopel) [41]. ITo nan-
HBIM (YHKIIMOHAJIBHBIX TECTOB (HAIpHMep, MpHU aBep-
CHUBHOM OOYCJIOBJIMBAHUH, WM B TECTaX Ha WACHTH(H-
KalMIO0 YTPOXKAIOIIMX BBIPAKEHUH JIMIIA) Y arpeCCUBHBIX
MICUXONATHYECKUX HHIMBUIYYMOB 3TH B3aMMOCBS3aH-
HBI€ CTPYKTYPBl XapaKTEPU3YIOTCS CHIDKEHHOW peak-
THUBHOCTBHIO. bojee Toro, mo manueiM MPT st oTAeasl
MO3ra y TaKHX JIMI[ JIOBOJBHO YacTO XapaKTepU3YIOTCS
CHIDKCHHBIM 00BEMOM ceporo BemiectBa [41, 43]. B
YaCTHOCTH, 3TO KacaeTcsi MMUHJAJIEBUIHOTO Tela, JeBOU
opOUTOGPOHTAIBHON KOPBI, TIPABOil MepeIHer 1 3aIHei
MOSICHOM M3BUJIMHBI, MEIMAJILHON BUCOYHOUM KOpBI, TUII-
MOKaMIla YU TMaparunrnokamnaibHoil odmactu mosra [45,
46]. Takum oOpa3zom, HEHpOoyHKIMOHATBHBIE U MOp-
(bomeTpudeckre TaHHBIC TOATBEPKIAIOT MPEACTABICHUS
00 ocnabiacHUH KOHTPOJUPYIOMUX (QYHKIUN mnpedpoH-
TaNbHOW M OpPOMTOPPOHTAILHOW KOPBHI B OTHOIICHHU
MOJIKOPKOBBIX CTPYKTYp JIMMOWYECKOH H mapanuMonye-
CKOM CHCTEMBI.

Uro kacaercs MHCTPYMEHTAJIBHOM M IPOAKTHBHOMN
(TO ecTh CIUTAaHMPOBAHHOW) arpeccuu, TO B 3TOM CiIydae
Helponcuxonorndeckue u Mopdonormueckne cyodcrpa-
Thl W3y4eHbl ciabee. YUHUTHIBas CIOKHOCTb MOTHBOB
MHCTPYMEHTAJILHOW arpeccuu U MHOTOOOpa3ue JOCTUra-
€MBbIX TaKUMHU arpeccopaMmu ILeJei, mnpeamnogaraeTcs
ydactie 0o0Jee CIOKHBIX, HO B IEJIOM OJIHOTHITHBIX
HEVPOHAIBHBIX MEXaHW3MOB, B TOM YHCIIE CHUXEHHOMN
peaktuBHoctH BHC. Tak, peakuuu, BO3HUKAIOIUE NpU
HAOJIIOJIEHUHN 32 JAPYTUMU JIIOJIbMHU, UCHBITHIBAIOIIUMU
CWIbHYI0 00Jb (0€3yCIOBHBINA CTUMYJI, KOTOPBIA y UyB-
CTBUTEJIbHBIX MHJMBUIOB MOXXET BBI3BAaTh PE3KO BbIpa-
KEHHOE OTBpAIICHHE U Jaxe (PU3NYECKOE OILyIIECHUE
001), y JIHII, CKIIOHHBIX K HECIIPOBOIIMPOBAHHOMN arpec-
CHUM, MOTYT HE MPOSIBIISITECS B CHITY M3BPAIEHHBIX 3MO-

la, hippocampus, posterior cingulate gyrus
and insulum [ 41]. In other words, the deci-
sive factor in aggression in psychopathy or
antisocial personality disorder is the dis-
turbed relationship between the emotional
structures and the higher parts of the brain.
Recently, an assumption has been made
about the existence of such a functional
association of brain structures as the para-
limbic system (a complex that reflects the
integration of the emotiogenic zones of the
limbic system and the orbitofrontal cortex)
[41]. According to functional tests (for ex-
ample, with aversive conditioning, or in
tests for the identification of threatening
facial expressions) in aggressive psycho-
pathic individuals, these interconnected
structures are characterized by reduced re-
activity. Moreover, according to MRI data,
these parts of the brain in such individuals
are often characterized by a reduced volume
of gray matter [41, 43]. In particular, this
concerns the amygdala, left orbitofrontal
cortex, right anterior and posterior cingulate
gyrus, medial temporal cortex, hippocam-
pus, and parahippocampal region of the
brain [45, 46]. Thus, neurofunctional and
morphometric data confirm the idea of a
weakening of the controlling functions of
the prefrontal and orbitofrontal cortex in
relation to the subcortical structures of the
limbic and paralimbic systems.

As for instrumental and proactive (i.e.,
planned) aggression, in this case, neuropsy-
chological and morphological substrates
have been studied less well. Considering the
complexity of the motives of instrumental
aggression and the variety of goals achieved
by such aggressors, it is assumed that more
complex, but generally the same type of
neuronal mechanisms are involved, includ-
ing reduced ANS reactivity. Thus, the reac-
tions that occur when observing other peo-
ple experiencing severe pain (an uncondi-
tioned stimulus that in sensitive individuals
can cause a pronounced disgust and even a
physical sensation of pain), in individuals
prone to unprovoked aggression, may not
appear due to perverted emotional respons-
es. and impaired control by the higher parts
of the brain, primarily the prefrontal and
orbitofrontal cortex [41, 44].

Suicidal behavior has also been studied
in terms of neuropsychology and psycho-
physiology, executive functions, and intelli-
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LMOHAJIbHBIX OTBETOB U HAPYLIEHHOT'O KOHTPOJIA CO CTO-
POHBI BBICHIMX OTJIEJIIOB MO3Ta, MpeXae Bcero mpedpoH-
TaJbHOU U OpOUTOPPOHTATILHON KOPHI [41, 44].

CyunnunanbHoe MOBEACHUE TAKKE U3Y4alloch C IO-
3UIMA HEUPOTICUXOJIOTHH U TMCUXO(U3UOIOTUH, UCIIOJI-
HUTENIbHBIX (PYHKIMNA 1 uHTe/UIekTa. Hanbonee akTuBHO
m3yuanuchk nokaszarenu BHC. Hanpumep, y >keHIIUH C
HCTOpPUEH CYHUUAAIBHON MOIBITKH BBIPAXXEHHOCTh pe-
CIMPATOPHOW CHHYCHOW apUTMHH B TOKOE (ITOKa3aTeb
noBblllieHHOW akTuBHOCTH BHC, mnpeumyiecTBeHHO
BaroToHUM) cHmxeHa [47]. Y MOApOoCTKOB C HCTOpUen
JIENPECCUM NPU HETaTHBHO-OKPAIIEHHONW 3MOLIMOHAIIb-
HOWM cTUMyIALIUU (TPYCTHBIE M TPEBOXKAIUE M300pake-
HUS1) MOSBJICHUE CYULMIATIbHBIX MBICIIEH IPOUCXOANT Ha
(GoHE 3aTOPMOKEHHOW pPEaKIUU NapacHMIIATHYECKOTO
3BeHa BHC [48]. Tloka3artenu BapuaOeIbHOCTH CepJed-
HOTO PUTMA y aJVIUKTOB C CYUIMAAIbHBIMU TPOSBICHU-
SIMH OTJIMYAIOTCA OT I0Ka3aTelIeil KOHTPOIBHON IPYyIIIIbI
0€3 CyMIMIAIbHBIX MPOSBICHUH, YTO TaKXe OTpakaeT
cnenu@uuecKre 4epThl BEreTaTUBHOW peryisaiuu [49].
Xapakrepuctukun KI'P y manueHTtoB ¢ gemnpeccueil u
CYHUUJAIBHBIMA TEHACHUUSMH OTpPa)XaroT 3aTOpPMO-
KEHHOE PEearupoBaHUE HA IMOCTYMAIOLIYI0 M3 BHEIIHEH
cpensl uHpopmarmio [50, S1]. OTu pe3yabTaThl CBHUIE-
TEIBCTBYIOT O JUcOalaHCe MEXIy CUMIATHYECKUM U
napacummnaruueckum otaenamu BHC ¢ mpeobnananuem
TOPMOKEHHUS WK OCTIa0JIeHUEM MaTTepHa BO30YKICHUS,
YTO HAlIOMMHAET peakUuu, HabIroJaeMble IPU MCUXOMa-
TUYECKOW arpeccui.

Uro kacaetcs nopora 0o0J€BOM 4yBCTBUTEIBHOCTH,
TO HaOJIOJCHUS TOKA3bIBAIOT, YTO y CYHMIIMJIECHTOB MO-
KET pa3BUBATHCS (PYHKIIMOHAJIbHASI aHECTE3Us KaK Bapu-
aHT JMCCOIIMATHBHOTO pPAacCTPOWCTBA, OJHOBPEMEHHO
MOKET BO3HHMKaTh Oe3pa3inyue Wik OTBpAIIEHHUE K CBO-
€My Telly, 9TO COUeTaeTCsl C CaMOTOBPEXAeHUsAMHA [52].
CormacHo MEXJIMYHOCTHOW Teopuu T. Joiner «mpuBBI-
KaHHE» K OOJIEBBIM OIIYIICHUSM SIBISETCS Ba)XKHBIM 3JIe-
MEHTOM BEPOSITHOTO CYHIIU/IA, TIPH STOM B KaueCTBE Me-
JMaTopa MOXKET BBICTYIIAaTh OTCYTCTBHE CTpaxa CMEpPTH,
0cobeHHO y MykuHH [53, 54]. Bc€ 310 odyenp Onm3ko K
TEM XapaKTepPUCTHKAM, KOTOpBIE ONHUCHIBAIOT WHIMBH-
JYYMOB C arpe€CCUBHBIMU NCUXOMATUUYECKUMH MPOSIBIIE-
HusiMU (cHWKeHHas peaktuBHOCTh BHC, orcyrctBHE
CTpaxa, MOBBIIICHHBIN 00JIEBOH MTOPOT U T.JI.).

Ucnomautensupie GyHKIUN U TTAMSATh Y CyHIIAICH-
TOB TaK)XE€ UMEIOT CBOIO CTEIM(HUKY, CXOKYIO C TAKOBOU
MpU TICUXOMATHAX. Tak, CyHWIMJIEHTOB, COBEPIIMBIINX
CYMLUUJAIBHYIO TOMBITKY Pa3IMYHOW CTENEHH TKECTH
TECTUPOBAIM C UCIOJIb30BaHUEM OaTapen KOIHUTHUBHBIX
TectoB (TecT CTpyma, TecThl Ha yJepKaHHe OOBEKTOB B

gence. The most actively studied indicators
of VNS. For example, in women with a
history of suicide attempt, the severity of
respiratory sinus arrhythmia at rest (an indi-
cator of increased ANS activity, mainly
vagotonia) is reduced [47]. In adolescents
with a history of depression with negatively
colored emotional stimulation (sad and dis-
turbing images), the appearance of suicidal
thoughts occurs against the background of
an inhibited reaction of the parasympathetic
link of the ANS [48]. Indicators of heart
rate variability in addicts with suicidal man-
ifestations differ from those in the control
group without suicidal manifestations,
which also reflects the specific features of
autonomic regulation [49]. Characteristics
of GSR in patients with depression and sui-
cidal tendencies reflect an inhibited re-
sponse to information coming from the ex-
ternal environment [50, 51]. These results
indicate an imbalance between the sympa-
thetic and parasympathetic divisions of the
ANS, with a predominance of inhibition or
a weakening of the excitation pattern, which
resembles the reactions observed in psycho-
pathic aggression.

As for the threshold of pain sensitivity,
observations show that functional anesthesia
can develop in suicidal people as a variant
of dissociative disorder, at the same time
indifference or disgust towards their body
may occur, which is combined with self-
harm [52]. According to the interpersonal
theory of T. Joiner, “addiction” to pain sen-
sations is an important element of probable
suicide, and the lack of fear of death, espe-
cially in men, can act as a mediator [53, 54].
All this is very close to those characteristics
that describe individuals with aggressive
psychopathic manifestations (reduced ANS
reactivity, lack of fear, increased pain
threshold, etc.).

Executive functions and memory in su-
icide attempters also have their own specif-
ics, similar to those in psychopathy. So,
suicide attempters who made a suicide at-
tempt of varying severity were tested using
a battery of cognitive tests (the Stroop test,
tests for retaining objects in memory, in-
cluding the so-called “N-back” test, as well
as a test for alternative use of objects, which
characterizes the state of the prefrontal cor-
tex) [55]. Among those who made an at-
tempt with more severe medical conse-
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IMaMsITH, BKJIKOYas TaKk HasbiBaeMbld «N-back» Tecrt, a
TaK)Ke TECT Ha aJbTEPHATHBHOE HCIOJb30BaHUE OOBEK-
TOB, KOTOPBIN XapaKTepU3yeT COCTOSIHUE MpedpOHTAIIb-
HOM KopHI) [55]. Cpenn Te€X, KTO COBEpIIHI OoJiee TSIKE-
JYI0 10 MEIULMHCKUM IOCJEACTBHUSM IOMBITKY € HC-
II0JIb30BAaHUEM arpeCCUBHOIO (HACHIBCTBEHHOI'O) CIIO-
coba, HaOmoganach OoblIasi BHIPAaXKEHHOCTh Hapylie-
HUH TaMATH U UCTIOHUTENbHBIX QyHKIMA [55]. B To xe
BpeMs, Y MAIlMEHTOB C KIMHUYECKOW Jenpeccueit Ooiee
JIeTaJIbHAs TI0 CTENIEHU TSHKECTH MOMbITKA ObliIa acCOIH-
MpOBaHa JIaXe C JIyYIIMMH IIOKa3aTeIsIMH 110 TECTy Ha
QIBTEPHATHBHOE HCIIOJIB30BaHUE OOBEKTOB [55, 56].
OpHako cpenu ATHX NAalMEHTOB TMOIBITKH (TaKXke CO-
BEpLIEHHbIE HACWIILCTBEHHBIMU CIIOcO0amu), ObLTH JIET-
KHUMH TI0 CTETICHH TSKECTH, U OCHOBHBIE HapyIICHUS
Kacajquch TakuX cdep Kak aOCTpaKTHOE MBIIIJICHHE WU
KOHTPOJIb UMITYJIbcOB [56]. DTO pacueHuBaercs Kak
CBUJETEILCTBO TOTO, YTO CIUIAHUPOBAHHBIE U HEHACHJIb-
CTBEHHBIE II0 CIIOCO0AaM, HO HMCKIIOYHUTEIBHO TSKEITbIC
M0 JIETATBHOCTH TIOMBITKM CaMOYOHIICTBA TPHCYIIN
onpene’aeHHON rpyIe NalueHTOB, KOTOPbIE OTINYAIOT-
csi oT OoJiee MUPOKOI MOMYJSIUN CYUIIUICHTOB Xapak-
tepuctukamu ¢yHkuuonupoBanus I1OK [57]. 3necs
MOXKHO YCMOTPETh AHAJIOTHIO C PEaKTUBHOM, HEMpPOIy-
MAaHHON M UMITYJbCHUBHOM arpeccuerd, U MpOaKTUBHON
MPOAYMAHHOM U CINTAHUPOBAHHOU arpeccuei, 0 KOTopoun
[IJIa Peyb BBILLIE.

MHoro o0mero Mexmay arpecCUBHBIMH W CYHIIH-
JATBHBIMA WHAWBHIyYMaMu HaOJIOAAaeTcs TpU H3yde-
HUU CTPYKTYp MO3ra METOAAMH HEHPOBHU3yanu3auuu. ¥
JIUI], COBEPUIMBIINX CYHUIMIAJIbHBIC TOMBITKH, TaKXke,
KaK M y TCUXOMATOB-arpeCCOPOB HAXOIAT 0OIIee CHU-
KeHre 00béMa (PPOHTATIBHBIX M BUCOYHBIX JIOJIEH U U3-
MEHEHHE COOTHOILEHUSI OEIoro M Ceporo BeIllecTBa B
MO3re 3a CU€T CHUXKEHHUSI Macchl ceporo Bemectsa [S8].
VY KepTB caMOyOMICTBa 4acTO BBISABIISETCS MPABOCTO-
pOHHEE CHMKEHHE 00bEMa Ceporo BEIIeCTBa B OPOUTO-
(bpoHTaNBHOHN, NOp30JaTepaibHON  TMpedPOHTANTBHOM
Kope, B insula 1 BepxHel BUCOYHOW U3BUIIMHE, a TAKXKE B
0a3aJbHBIX FAHTIUAX (XBOCTATOE SAPO U OJIETHOE TENO).
B TO ke BpeMs, y COBEPIIMBIIMX CYHUIHAAIBHYIO TIO-
MIBITKY, 9aCTO BBISBIISETCA yBeNndeHHe 00bEMa Tamamy-
ca ¥ mpaBoil MuHAaNMHBI Mo3ra. K ancimy mopdomerpu-
YECKUX HAXOJOK Yy JKEepPTB CYHULUAA TaKKe OTHOCATCS
O0COOCHHOCTH 0€JIoro BelIeCTBa — 3TO IOBBIIIEHHAs
IUIOTHOCTH B TIEPUBEHTPHUKYJISIPHON 30HE W OMiarepab-
HOE YTOJIIEHHE accolMaTUBHBIX myTeil (fasciculus
uncinatus u fasciculus orbitofrontalis inferior), m3mene-
HUSL CTPYKTYyphI capsula interna. Bc€ 3To MoxeT cBune-
TEJIbCTBOBATh O HAPYUICHUSX WHTEHCHUBHOCTH MOTOKOB

quences using an aggressive (violent) meth-
od, there was a greater severity of memory
and executive function impairments [55]. At
the same time, in patients with clinical de-
pression, a more lethal attempt was associ-
ated with even better scores on the alterna-
tive use of objects test [55, 56]. However,
among these patients, attempts (also com-
mitted by violent means) were mild in se-
verity, and the main impairments were in
areas such as abstract thinking and impulse
control [56]. This is regarded as evidence
that planned and non-violent in methods,
but extremely fatal suicide attempts are
inherent in a certain group of patients who
differ from the wider population of suicides
in the characteristics of the functioning of
the PFC [57]. Here one can see an analogy
with reactive, ill-conceived and impulsive
aggression, and proactive thoughtful and
planned aggression, which was discussed
above.

Much in common between aggressive
and suicidal individuals is observed when
studying brain structures using neuroimag-
ing methods. In individuals who have made
suicidal attempts, as well as in psychopathic
aggressors, they find a general decrease in
the volume of the frontal and temporal lobes
and a change in the ratio of white and gray
matter in the brain due to a decrease in the
mass of gray matter [58]. Suicide victims
often show a right-sided decrease in gray
matter volume in orbitofrontal, dorsolateral
prefrontal cortex, insula and superior tem-
poral gyrus, as well as in the basal ganglia
(caudate nucleus and pale body). At the same
time, those who have made a suicidal attempt
often show an increase in the volume of the
thalamus and the right amygdala of the brain.
Morphometric findings in suicide victims
also include white matter features, such as
increased density in the periventricular zone
and bilateral thickening of association path-
ways (fasciculus uncinatus and fasciculus
orbitofrontalis inferior), capsula structure
changes interna. All this may indicate viola-
tions of the intensity of impulse flows be-
tween the most important structures of the
limbic system (hippocampus, amygdala) and
the cerebral cortex, that is, an imbalance in
the relationship of these structures, which is
accompanied by a weakening of the control-
ling and regulating functions of the frontal
lobes of the brain [58, 59].
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UMITYJIbCOB MEXIY BOXHEUIIMMHU CTPYKTYpPaMu JTHUMOH-
YECKOW cHucTeMbl (THMMNOKaMIl, MUHJAIWHA) W KOPOH
TOJIOBHOTO MO3ra, TO €CTh O AucOalaHce B3aUMOOTHO-
HIEHUH 3THX CTPYKTYp, YTO COIPOBOXKAAETCs ociadie-
HUEM KOHTPOJHUPYIOIIUX U PETyIUpYyIOmuX (QyHKIHMHA
JIOOHBIX JoJjiel mo3ra [58, 59].

HccnenoBanus ¢ UCNOIb30BaHUEM METOA (DyHKIIU-
onHanbHOU MPT (PMPT) BBIABISAIOT Takke Takoil -
¢dexr, kak cHwkenue neppysum IIDK, ocobenno Ha
(oHE KOTHUTUBHOM aKkTUBaLUU. YeM TsHKeliee 1Mo CBOUM
MEIUIMHCKUM IOCIEACTBUSAM MOMNBITKA CyHLIUJA U YEM
0osiee BBIpAXKCHO JKEIaHHWE YMEPeTh, TeM Oosiee ociad-
JeHa o0Ias akTUBHOCTb NpeppOHTAIBHON KOpbI (M3Me-
psiemMas 10 HaKOIUICHUIO MEYEHOT'0 aHaJIOra IJIF0KO03bl), U
TeM OoJsiee BbIpaXKeHa UMITYJIbCUBHOCTD KaK JIMUHOCTHAS
gepra [60]. Mopdonormueckue u MeTabOIHUECKUE
HapyLIeHHUs 3aTParuBalOT MO3IOBBIE CTPYKTYpbI, KOTO-
pble OTBETCTBEHHBI 3a OLIEHKY ONACHOCTEH M MpPHUHSITHE
peleHuid, B TOM 4HCiIe C y4€TOM BO3MOXKHOTO HEMe[-
JICHHOT'O WJIM OTCPOYEHHOI'0 BO3HATPaXIEHUs WU HaKa-
3anus [61]. B moarBepkaeHue 3TOMY, HEMPOTICHUXOJIO-
TMYECKHUE TECThI, OLEHUBAIOLINE Pa3IHYHble KOTHUTUB-
HbIe (DYHKIIMU U BepOalbHbIE CTIOCOOHOCTH, OTPAXKAIOT Yy
CYUILIMJICHTOB HApyLIEHUs CHOCOOHOCTEH K NPHUHATHUIO
pauuoHanbHbIX pemeHuid [62]. B cBoro ouepens, pe-
syneTaTthl GMPT ykasbiBaroT Ha crnernududecKkue Mmpu-
3HAKHU TUIEpP- U TMIOAKTUBHOCTH B PA3JIUYHBIX OTIENax
KOpBbl Y MYXYHH C UCTOPHEH CyHUIMAAIBHBIX MONBITOK B
OTBET Ha NPEIbABICHHE H300paXKeHUH BpaxkIeOHBIX
YeJIOBEYECKHX JIUI], YTO TOBOPUT O HAPYIICHUH KOTHH-
TUBHON NepepaboTKH COIMaIbHO-3HAYUMON HH(pOpMa-
nu [63].

Takum oOpa3om, Ha YpOBHE HEHPOICUXOJIOTHYE-
CKUX M TICHXO(H3MOJOTHUECKUX TOKa3aTeleld MExXIy
JIOABMH, JUIS KOTOPBIX XapaKTepHA arpeccus U ayTo-
arpeccusi, HaOJIIOJaeTCsl JOBOJIBHO BBICOKAs CTENEHb
cxoacTtBa. M1 B TOM, U B JpyroMm ciyyae BbISBISIOTCS
MPU3HAKW HApyUIEHUH BEreTaTUBHOW PEryssiluu C O-
HOW CTOPOHBI, U CTPYKTypHO-MOP(OJIOrHYEeCcKHe OCO-
OCHHOCTH Ba)KHEHIIMX MO3TOBBIX CTPYKTYp, OTBEYArO-
IIMX 32 UCTIOTHUTENbHBIC QYHKINH, ¢ Ipyroi. [Ipu sTom
MOXKHO 3aMETUTh JOBOJBHO OJM3KHE KOTHUTHBHbBIE
HapylLIeHHUs, B YAaCTHOCTH, OCOOEHHOCTU pearupoBaHUs
HA HEraTHBHbIC BHEIIHWE CTUMYJIbl, CHUKEHHE YyBCTBa
CTpaxa, a TakXKe IMOBbIIeHHe OoneBoro mopora. He-
CMOTpS Ha TO, YTO KOHTHHTEHTBI arpeccopoB U CyHIIU-
JIEHTOB CaMU 10 ce0e HEOJAHOPOIHBI, U y T€X, U Y ApY-
I'UX HaOJIOJAlTCd OCOOEHHOCTH CTPOCHMs MO3ra, 3a-
TparMBarolllue OJHU U T€ ke CTPYKTyphl. B cBsizu ¢
3THM, LeJIecO00pa3HO PAacCMOTPETh 3HAYCHHWE U POJIb

Studies using functional MRI (fMRI)
also reveal such an effect as a decrease in
PFC perfusion, especially against the back-
ground of cognitive activation. The more
severe the medical consequences of a suicide
attempt and the more pronounced the desire
to die, the more weakened the overall activity
of the prefrontal cortex (measured by the
accumulation of a labeled glucose analogue),
and the more pronounced impulsivity as a
personality trait [60]. Morphological and
metabolic disorders affect the brain struc-
tures that are responsible for assessing dan-
gers and making decisions, including taking
into account possible immediate or delayed
rewards or punishments [61]. In support of
this, neuropsychological tests assessing vari-
ous cognitive functions and verbal abilities
reflect impaired ability to make rational deci-
sions in suicidal people [62]. In turn, the
results of fMRI indicate specific signs of
hyper- and hypoactivity in various parts of
the cortex in men with a history of suicidal
attempts in response to the presentation of
images of hostile human faces, which indi-
cates a violation of cognitive processing of
socially significant information [63].

Thus, at the level of neuropsychologi-
cal and psychophysiological indicators, a
rather high degree of similarity is observed
between people who are characterized by
aggression and autoaggression. In both cas-
es, signs of autonomic regulation disorders
are revealed, on the one hand, and structural
and morphological features of the most im-
portant brain structures responsible for ex-
ecutive functions, on the other. At the same
time, one can notice fairly similar cognitive
impairments, in particular, the features of
responding to negative external stimuli, a
decrease in the feeling of fear, and an in-
crease in the pain threshold. Despite the fact
that the contingents of aggressors and sui-
cides are themselves heterogeneous, both of
them have structural features of the brain
that affect the same structures. In this re-
gard, it is advisable to consider the signifi-
cance and role of the CNS neurotransmitter
systems and other neurobiological mecha-
nisms in aggression and autoaggression.

Neurobiology of aggression and suicide

For the first time, the involvement of
the serotonin, norepinephrine and dopamine
systems of the brain in aggressive and sui-
cidal behavior was discussed after works
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HetipomeauatopHeix cucteM [THC u apyrux Heipoomo-
JIOTUYECKUX MEXaHU3MOB MPU arpecCHy U ayTOarpecCHu.

Hetipobuonoeus acpeccuu u cyuyuoa

BriepBeie 0 BOBIIEUEHHOCTH CEPOTOHMHOBOM, HOpa-
JPEHAJIMHOBON M J10()aMUHOBOW CHCTEM MO3Ta B arpec-
CHUBHOE M CYHLUAAIBHOE MOBEIACHHUE 3arOBOPWIM IOCIE
pabor, onmyoimkoBaHHBIX emé B 60-70-x rogax mpoiio-
ro BeKa, B KOTOPHIX ObLIO OOHAPYKEHO CHUKEHHE KOH-
LEHTPAalUuu S-TUAPOKCUTPUNITAMHHA B TKAaHU MO3ra
XKepTB caMmoyOuiicTBa post mortem. B mocnemyromem
ObUIO OOHAPYKEHO CHIDKEHHE YPOBHS KOHEYHOTO MeTa-
O0onuta  CcepoTOHHMHA  (S5-THAPOKCHHUHIOIMITYKCYCHOMN
KHUCJIOTBI) B CHMHHOMO3TOBOM >kuakoctd (CMIXK) mu,
MPOSIBIISIONINX HEMOTHBUPOBAHHBIE BCIIBIIIKA arpeccuu
WIH COBEPUIMBIINUX TSKENBIE CyHIMIANbHBIE MOMBITKA
[64-66]. Takum oOpazom, MOHMMaHUE TOTO, YTO arpec-
CHsI M ayToarpeccusi Ha OMOJIOTHYeCKOM YpOBHE olecrie-
YUBAIOTCS OJHUMHU U TEMH K€ HEHpOCHUCTEeMaMH, IpH-
CYTCTBOBAJIO C CAMOro Hayasia. bonee Toro, MMEHHO 3TH
JIaHHbIE, a TaKXe SKCHEPUMEHThl Ha JKUBOTHBIX U IIO-
CJIEIOBABIIME TOTOM KOCBEHHBIE JOKa3aTelbCTBA Ha
MOIX (MOIYJIALMS LEHTPATbHBIX CEPOTOHMHOBBIX Me-
XaHU3MOB C TIOMOIIBIO (PapMaKOareHTOB U PETUCTPAIUS
peakuuu HEWPOIHJAOKPUHHOM CHUCTEMBbI) MPUBEIH K
NPEJCTABICHUSAM O POJNM M (PYHKIHSIX CEPOTOHWHOBBIX
HeripoHos B [THC.

OCHOBHBIE CKOIUIEHHSI CEpPOTOHMHOBBIX HEHPOHOB
HAXOATCS B CTBOJIE MO3Ta, B YaCTHOCTH, B BapOJINEBOM
MOCTY M B Anpax mBa. M3 3TuxX smep BOJIOKHA WUAYT B
MO3X€4OK, OazalbHble TAHIJHM, CTPYKTYphl JINMOUYE-
ckoil cucremsl u [IOK. CepoToHMHOBBIE HEMPOHBI Cpe-
HEr0 MO3ra BOBJICYCHBI B KOHTPOJIb MHOXKECTBa (pu3mo-
JOTHYeCKUX (YHKIUH, TAKUX KaK TMOAJIEPKAHUE TeMIIe-
paTypsl Tena, IHKJI «COH-OOJPCTBOBAHME», AIlETHT,
KaK]a, MMAIIEBOE U MOJIOBOE MOBEJACHUE, CEKPELUs TOp-
MOHOB runo¢usa M pearupoBaHue Ha crpecc. Bcé€ arto
03HA4YaeT, YTO CEPOTOHMHOBAS CHUCTEMAa MOXKET dYepes
9TH (PYHKUMHU y4acTBOBAaTh B CaMbIX Pa3IUYHbIX MOTH-
Bax arpeccud u camoyOwuiictBa. Hambosee BaxkHa cu-
cTeMa cepOoTOHHHOBBIX HelpoHOB [IDK, y yenoBeka Ha
TICUXOJIOTHYECKOM M TIOBEJICHUYECKOM YPOBHE €€ BBICO-
KW TOHYC CBSI3aH C TaKHMMH XapaKTEPUCTHKAMH, Kak
YBEPEHHOCTh B ce0e, ONTUMHCTHYECKHUH HACTPOM, pac-
CIabJICHHOCTh M CAEp)KaHHasg J100pOXKeTaTeIbHOCTb.
XapaKkTepHbl TaKXKe TaKue KauecTBa, Kak CIOCOOHOCTb K
JIOJITOBPEMEHHOMY TJIAHUPOBAHUIO, CAMOKPUTUYHOCTh U
CO3HATEIbHOCTh, camoperyisuus. HanpoTus, cHHUKEH-
HBI{ TOHYC CBSI3aH C WMITYJIbCHBHOCTBIO, COTIEpHHYE-
CTBOM, arpecCHBHBIMHU IPOSBICHUSIMU U TIONCKOM HO-
BU3HBI [67]. Y mmMMMaH3e CHWKEHHBI 000pOT CEpOTO-

published back in the 60-70s of the last cen-
tury, in which a decrease in the concentra-
tion of 5-hydroxytryptamine in the brain
tissue of suicide victims was found post
mortem. Subsequently, a decrease in the
level of the final metabolite of serotonin (5-
hydroxyindoleacetic acid) was found in the
cerebrospinal fluid (CSF) of individuals
who exhibited unmotivated outbursts of
aggression or made severe suicidal attempts
[64-66]. Thus, the understanding that ag-
gression and auto-aggression at the biologi-
cal level are provided by the same neurosys-
tems was present from the very beginning.
Moreover, it was these data, as well as ani-
mal experiments and subsequent indirect
evidence in humans (modulation of central
serotonin mechanisms with the help of
pharmacoagents and registration of the re-
sponse of the neuroendocrine system) that
led to ideas about the role and functions of
serotonin neurons in the CNS.

The main accumulations of serotonin
neurons are located in the brainstem, in
particular, in the pons varolii and in the
raphe nuclei. From these nuclei, fibers go to
the cerebellum, basal ganglia, structures of
the limbic system, and the PFC. Midbrain
serotonin neurons are involved in the con-
trol of a variety of physiological functions
such as maintaining body temperature, the
sleep-wake cycle, appetite, thirst, feeding
and sexual behavior, secretion of pituitary
hormones, and response to stress. All this
means that the serotonin system can partici-
pate in various motives for aggression and
suicide through these functions. The most
important system of serotonin neurons of
the PFC, in humans at the psychological and
behavioral level, its high tone is associated
with such characteristics as self-confidence,
optimism, relaxation and restrained good-
will. Such qualities as the ability for long-
term planning, self-criticism and conscious-
ness, self-regulation are also characteristic.
On the contrary, reduced tone is associated
with impulsivity, rivalry, aggressive mani-
festations, and the search for novelty [67].
In chimpanzees, reduced turnover of seroto-
nin in the brain is associated with infanti-
cidal behavior in females [68].

The results of studies of the serotonin
system and its components in aggression
and suicide are ambiguous and reflect the
heterogeneity of manifestations (impulsive
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HUHA B MO3Te acCOIMMPOBAH C MH(AHTUIMIHBIM IOBE-
JICHHEeM caMoK [68].

Pesynbrarhl ucciieoBaHUN CUCTEMBI CEPOTOHMHA U
€€ KOMITOHEHTOB IPH arpecCuy U CyUIIHie HEOJHO3HAY-
HBI U OTPaXKalOT T€TEPOTreHHOCTh MPOSIBICHUHN (MMITYJIb-
CUBHAasl WM CIUIAHUPOBAHHAsI arpeccusi, UMITyJIbCUBHBIH
cyunu Ha (OHE AIKOTOJBHOTO PAaCTOPMAKUBAaHUS WU
MPOIYMaHHBIA CO3HATENIBHBIN CYUIHI Ha (OHE JIerpec-
cumn). OHU TUMBI PEIENTOPOB CEPOTOHWHA MPOSBISIOT
0O0JIBIIIYI0 aKTUBHOCTh, B TO BpeMS KaK JpPyrue — MoJiaB-
JIEHBI, TOTOKOOOpa3zyrommii (GepMeHT TpunTodanrui-
pOKCHJIa3a B OCHOBHOM aKTHBH3UpPYETCS (BEpOSITHO,
KOMIIEHCAaTOPHO), B TO BpeMs Kak paboTa TpaHCHopTepa,
OCYIIECTBIISIOLIET0 OOpaTHBIN 3axBaT, y *KEPTB CyHULU-
Jla, Kak MpaBwio, rmojaasiieHa [69]. HeoOxomumMo yduThI-
BaTh, YTO HAKOMMWICS OONBIION OOBEM JaHHBIX, MPOTH-
BOpEUAILIUX HJIe€ LEHTPAIBHON pOJIU CEPOTOHUHOBOMN
cucTeMbl B naroreHese a()eKTUBHBIX PACCTPOMCTB, KO-
TOpBIE SBISIOTCS BOKHEHIIUM (DAKTOPOM pHCKA CYHIIH-
na. B dacTHOCTH, HemaBHMH MeTa-0030p HE TOATBEP-
/IAaeT YCTOSBLIErOCs MPEICTABICHUS O TOM, YTO JIHC-
(GYHKIUS CEPOTOHMHOBOM CHCTEMBI MO3ra SIBISETCS
HerocpeacTBeHHoW npuunHoi nenpeccuu [70]. Tem He
MeHee, o0IIasi TOYKa 3peHusl Ha JaHHBIH MOMEHT OCTa-
€TCsl HEM3MEHHON — CEpOTOHMHOBAsI CHCTEMa MO3Ta BO
MHOTOM OTBETCTBEHHA W 3a CYMIMJaJbHOE, U 3a arpec-
CUBHOE MOBEJICHHE, ITIaBHBIM 00pa3oM B CUITy €€ poJid B
KOHTpoJIe uMIyJibcuBHOCTH [37, 45, 71-74].

Baxseiimryro posib B 3TOM cuctemMe urpaet GepMeHT
MoHoamuHokcuaaza A (MAOA). Bpoxnaéuubiii nedu-
uut aktuBHOCTH MAOQOA, a Takke HOCUTEIbCTBO Bapu-
aHTa TeHa CO CHIKEHHON (YHKIIMOHAIBHOCTBHIO, OCO-
OCHHO y MYXXKYHMH, acCCOLMMPOBAHBI C arpeccuei, aHTH-
COIMAJIBHBIM TIOBEZICHUEM U cyunmzom [75]. Jlecstumne-
TUSL MCCIENOBAaHUM, MOCBALIEHHBIX CBA3M aJlJIEJIbHBIX
BapuaHToB reHa MAOA w akTUBHOCTH (pepMeHTa post
mortem B HEPBHOM TKaHHU, TPAHCISLMOHHBIX HCCIIEN0-
BaHWH Ha )KUBOTHBIX, MPSMBIX U KOCBEHHBIX N3MEPEHUH,
B IIEJIOM JIal0OT OCHOBAHUS CUUTATh ITOT ()EPMEHT BaXK-
HBIM pETYJISITOPOM, BOBJICYCHHBIM B arpecCHBHOE U
ayToarpeccuBHoe moBezeHue [76, 77]. Ha npumepe 31o-
ro JETaJbHO M3YYEHHOTO (epMEHTa MOXKHO TaKXkKe BH-
JeTh B3aUMOJICUCTBUE TE€HOB M CpEAbl — HOCUTENU
MAQOA-L annens (¢ HU3KOH (QyHKIIMOHAILHOCTHIO) UMe-
i 0oJiee BHICOKHN PHCK aHTHUCOIHMAIHHOTO U arpecChB-
HOTO TIOBEJICHUS, €CJIM Ha WX JETCTBO BBINAIN pa3jIvd-
HBIC )KU3HEHHBIC HEB3TOABI [75].

Bropas mo 3HauumocTu cuctemMa Mosra, KOTopas
oOCy’KJaeTcsi B CBSI3U C arpecCUBHBIM IOBEJACHUEM —
KaTeXxO0JaMHHOBas, BKIIOYAIOIAasi HOPAJIpEeHaINH, ajpe-

or planned aggression, impulsive suicide on
the background of alcoholic disinhibition or
deliberate conscious suicide on the back-
ground of depression). Some types of sero-
tonin receptors are highly active, while oth-
ers are suppressed, the flux-forming enzyme
tryptophan hydroxylase is mainly activated
(probably compensatory), while the work of
the reuptake transporter is usually sup-
pressed in suicide victims [69]. It should be
taken into account that a large amount of
data has accumulated that contradicts the
idea of the central role of the serotonin sys-
tem in the pathogenesis of affective disor-
ders, which are the most important risk fac-
tor for suicide. In particular, a recent meta-
review does not support the well-established
notion that dysfunction of the brain's sero-
tonin system is a direct cause of depression
[70]. However, the general point of view at
the moment remains unchanged - the sero-
tonin system of the brain is largely respon-
sible for both suicidal and aggressive behav-
ior, mainly due to its role in the control of
impulsivity [37, 45, 71-74].

The most important role in this system
is played by the enzyme monoamine oxidase
A (MAOA). Congenital deficiency of
MAOA activity, as well as the carriage of a
gene variant with reduced functionality, es-
pecially in men, are associated with aggres-
sion, antisocial behavior, and suicide [75].
Decades of research on the relationship be-
tween allelic variants of the MAOA gene and
the activity of the enzyme post mortem in
nervous tissue, translational animal studies,
and direct and indirect measurements gener-
ally give grounds to consider this enzyme an
important regulator involved in aggressive
and autoaggressive behavior [76, 77]. On the
example of this enzyme studied in detail, one
can also see the interaction of genes and the
environment — carriers of MAOA — L alleles
(with low functionality) had a higher risk of
antisocial and aggressive behavior if various
life hardships fell on their childhood [75].

The second most important brain sys-
tem discussed in connection with aggressive
behavior is the catecholamine system,
which includes norepinephrine, adrenaline,
and dopamine. The role of dopamine is
mainly justified by involvement in impul-
sivity, in reward decision-making mecha-
nisms, and in motivation. In addition, the
dopamine system is involved in the patho-

Tom 13, Ne 3 (48), 2022 Cyuyudonozus

17



HayuHo-npaxmuueckuil >KYpHal

https:/ /www.elibrary.ru/

HaiMuH 1 ao¢amuH. Pons nodgamuna B OCHOBHOM 000C-
HOBBIBAETCS YYacCTHEM B HMITYJIbCUBHOCTH, B MEXaHU3-
Max NPUHATHUS PEIIEHUN ¢ y4€TOM BO3HATrpakJIeHUs, U B
motuBau. Kpome toro, mopamMmuHoOBast cuctema yqact-
BYET B MaTOTEHE3€ TAKUX PACCTPOUCTB KakK MIH30(peHus
n CJIBI', nmpu KOTOpBIX 4acTO HaOJIOAIOTCS arpecCUB-
HbIe mposiBiicHUs [44, 77]. Hanbonee coBpeMEeHHBIE HC-
CJIEIOBaHMS C MCIIOJIb30BaHHWEM (YHKIIMOHAIBHON HeH-
poBu3yanu3auu (MO3UTPOHHO-IMHCCUOHHAs TOMOIpa-
¢us Ha (oHe BBeACHHS MEUYEHOro Ao(daMuHa) B HKCIIE-
PUMEHTAIILHBIX YCIIOBUSX (HAONIOJCHUE W300paKCHHI,
MIPOBOLIMPYIOIINX arPecCHIO), UIIU MPH OIEHKE IICUXO0Ta-
TUYECKUX YepT JUYHOCTH C TIOMOIIBI0 ONPOCHUKOB, Ja-
JIM TIPOTHBOPEYMBEIE pe3yibTaThl. Tak, cuHTe3 nodamu-
Ha B CTPYKTYpax CpEeJHEro Mosra u B CTpuUaTyMe Hera-
TUBHO KOPPEIUPOBAJ C arpeCCUBHBIMHU PEAKLUSAMH, B TO
Ke BpeMs, IpPeCcHUHANTHYeCKUil BbIOpoc nodaMuHa B
npwiexkameM sape (n. accumbens), KOTOpOE OTBET-
CTBEHHO 3a PEaKIUU BO3HATPAXKICHHUS, MPSMO KOPPEIH-
pOBall ¢ UMITYJIbCUBHON arpeccuell Kak 4epToul JUYHO-
ctu [77]. Takum obpazom, padora g0haMUHOBOH cHCTe-
MBI B Pa3HbIX OT/EIAaX MO3ra M0-pa3HOMY acCOLMUpPOBa-
Ha ¢ arpeccueid. B cBs3u ¢ cyununom nopamMuHOBasi CH-
cTeMa u3yuyeHa HepoctarouHo. Ilpu uccnenoBanuu post
mortem oHa OOBIYHO IOJIABJICHA, B CBSI3U C YeM €€ poJib
paccMaTpuBaeTCs TJIaBHBIM O0pa3oM C TOYKH 3PEHHUS
BO3MOYKHOTO y4YacTHs B MeEXaHU3Max aHreJoHuu [67,
69].

Hopanpenanun B MO3re CKOHIEHTPHPOBAH B TOJY-
6om misitHe (locus coeruleus) — CTBOJIOBOM siipe, KOTOPOE
UMeeT OOLIMPHBIE CBA3M KakK C IMOJAKOPKOM, TaK U C BbIC-
OIMMU OTAENIaMH MO3ra, a TaKKe C CHMIIATHYECKHMU
TaHTJIUSIME 1 MOTOHEHpOHAMH CIIMHHOTO Mo3ra. Pearu-
pys Ha CTPECCOBBbIE CHTYyalluH, CUCTEMa HOpaJApEHaINHA
y4acTBYET B KOHTpOJI€ BXoJsIiel nHpopmanuu, tudde-
pPEHLIUPYST CUTHAJIBI, HECYIHE OMACHOCTh, OT HE CTOJb
CYLIECTBEHHBIX CHTHAJIOB, M MOJYJIHPYET B COOTBET-
CTBUHM C 3TUM ypPOBEHb KOTHUTHBHOMW, BET€TaTUBHOU H
JBUTaTEIbHON akTuBHOCTU. [Ipu nenpeccun sta cucrtema
o0bIuHO mopaBieHa [67, 78]. YV »xepTB cyuuuaa post
mortem aKTUBHOCTb Pa3iMYHbIX TUIOB PELENTOPOB HE-
OJTHOPOJHA, HO, KaK U B CIIyyae CepOTOHMHA, aKTUBHOCTh
norokooOpasytromiero ¢gepmenrta nosbimeHa [69]. Yua-
CTHE B peaJM3allli CTPECC-PEAKLUH CIYKHUT OCHOBAHHU-
€M ISl TOTrO, YTOOBbl CUMUTATh 3Ty CUCTEMY OJHOHN W3
BaXHEUIINX KaK MPHU arpeccuu, Tak U NpU CyHIUAAIb-
HOM TioBeieHuH [67, 78].

C arpeccueil CBSI3bIBAIOT TaKXe IEHTPAIbHYIO CH-
CTeMy apTHHHUH-BAa30IPECCHHA. APTrUHUH-BAa30IPECCUH B
MOJICJIBHBIX 3KCIIEPUMEHTaX Ha XMBOTHBIX IIPHU BBEJE-

genesis of such disorders as schizophrenia
and ADHD, in which aggressive manifesta-
tions are often observed [44, 77]. The most
recent studies using functional neuroimag-
ing (positron emission tomography against
the background of the introduction of la-
beled dopamine) in experimental conditions
(observation of images that provoke aggres-
sion), or in the assessment of psychopathic
personality traits using questionnaires, have
given conflicting results. Thus, the synthesis
of dopamine in the structures of the mid-
brain and in the striatum negatively corre-
lated with aggressive reactions, while at the
same time, the presynaptic release of dopa-
mine in the nucleus accumbens (n. accum-
bens), which is responsible for reward reac-
tions, directly correlated with impulsive
aggression as a personality trait [77]. Thus,
the work of the dopamine system in differ-
ent parts of the brain is differently associat-
ed with aggression. In connection with sui-
cide, the dopamine system has not been
studied enough. When researching post
mortem, it is usually suppressed, and there-
fore its role is considered mainly from the
point of view of its possible participation in
the mechanisms of anhedonia [67, 69].

Norepinephrine in the brain is concen-
trated in the locus coeruleus (locus coerule-
us) — the stem nucleus, which has extensive
connections with both the subcortex and the
higher parts of the brain, as well as with the
sympathetic ganglia and motor neurons of
the spinal cord. Responding to stressful
situations, the norepinephrine system partic-
ipates in the control of incoming infor-
mation, differentiating dangerous signals
from less significant signals, and modulates
the level of cognitive, vegetative and motor
activity in accordance with this. In depres-
sion, this system is usually suppressed [67,
78]. Victims of suicide post mortem, the
activity of different types of receptors is
heterogeneous, but, as in the case of seroto-
nin, the activity of the flux-forming enzyme
is increased [69]. Participation in the im-
plementation of the stress reaction is the
basis for considering this system as one of
the most important in both aggression and
suicidal behavior [67, 78].

The central arginine-vasopressin sys-
tem is also associated with aggression. Ar-
ginine-vasopressin in model experiments on
animals, when injected into the hypothala-
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HUM B OOJIAaCTh THIIOTAlTaMycCa BBI3BIBAET arpecCHBHBIC
peaxiyu, ero BHICBOOOXKICHHE B MHUHJIAIMHE ACCOLMUH-
pPOBAaHO C yCHJICHMEM arpeccuBHocTd. Hekoropslie moa-
TBEPKJICHUS POJIM ApTMHUH-BA30MPECCUHA UMEIOTCS TIPU
UCCIIeIOBAaHUN JIIOAEH, TaK, KOHLEHTpPALUs 3TOr0 rop-
MoHa B CMXK mpsiMo Koppenupyer ¢ arpecCUBHOCTBEO
Kak JWYHOCTHOW uepTtod [77]. B oTHOomeHuu cyunu-
TaTbHOCTH 3Ta CUCTEMa M3y4eHa cialo.

BBray BO3MOXHOCTH HCCIENOBaHM post mortem
MIPU CYUIMIaX UMEIOTCS HAaOJIIOACHUS psifa APYTUX Me-
JTUATOPHBIM CUCTEM, KOTOpbIE NpPU arpecCUBHOCTU Ma-
JIou3y4eHsl — rmyTamareprudeckoil, 'AMK-epruueckoii,
CUCTEMBbI HHIOKaHHAOMHOWIOB. Pa3nnuHble TUIIBI pe-
LENTOPOB K MIIyTamary y JKepPTB CYULHAA HPOSBISIOT
Pa3HyI0 aKTHUBHOCTB, B TO BpeMs kak ' AMK-penentopst
U PelenTopsl K SHIOKaHHAOMHOWIAM B OCHOBHOM aKTH-
BUpoBaHbl [69]. [Ipu arpeccuBHOM MOBEAEHUU PE3YJib-
TaThl U3y4eHus cucreMsl nryramarta u I'’AMK nportuso-
peuuBbl — HAOMIIOJAIN KaK IOJIOKHUTEIbHYIO, TaK U OT-
pPULIATEIBHYIO KOPPEALMIO MEKIAY ITUMH aMUHOKHCIIO-
tamu B CM2K u kpoBu ¢ nposineHusiMu arpeccun [15].
B uccnenoBanusx post mortem y xKepTB CyHIMIA U3y4da-
JIUCh TAK)KE€ BHYTPUKIIETOYHBIE CUTHAIbHBIE MEXaHU3MBI,
Onarosapst KOTOPbIM pa3jIM4yHble HEHpOMEIUaTophl BbI-
3bIBAIOT (PU3MOJIOTHYECKHE OTBETHI (aJeHWIATIHKIIA3a,
¢docdomumaza C, nporennkunaszsl A u C) [69]. DO1u uc-
CJIEIOBAaHMS B OCHOBHOM CITY’KWJIM LIEJISIM MOJATBEPKIe-
HUSl BOBJICUEHHOCTH YX€ YHOMSHYTBIX CUCTEM MO3ra B
MEXaHU3Mbl CYHUUUAAIBHOCTH, OHHU MPOIYLIMPOBAIU
TaKK€ MOpOM BecbMa MNPOTUBOPEUYUBBIE PE3YJIBTATHI.
Hambonee uwacToli HaxoJKOW y XKepTB CyHIHiaa OBLIO
CHIDKEHHWE AaKTUBHOCTH TPOTEMHKWHA3 B CTPYKTypax
npedpoHTaIbHOM Kopel [69]. B oTHOmEHNN Kakux-m16o
MPOSIBJICHUH arpecCUBHOCTH 3TH BHYTPUKJIIETOUYHbIE
CUTHAJIbHBIE TTyTH HE UcceaoBanuch (Tabm. 1).

OTnenpHOE HAMpaBIIEHUE — 3TO U3YyYEHHUE COCTOS-
HUSL MEXaHHU3MOB HEHPOIUIACTUYHOCTH, CBS3aHHBIX C
TEHHOM 3KCIPECCUEN W MEXKKIIETOUYHBIMHA CUTHAIBHBIMU
MOJIEKyJIaMH  (TPAaHCKPUIIMOHHBIE (AKTOPBI, HEHpO-
Tpo(HUHBI, TUTOKWHBI). J[aHHBIE CHCTEMBI WHTECHCHBHO
M3YYaJUCh NPU CYMIMJATbHOM MOBEJACHUU B OCHOBHOM
C TOW TOYKH 3pPEHMS, YTO HEUPOTPO(PHUHBI UTPAIOT BaXkK-
HEHUIIYIO POJib B PA3BUTHUU U MOAJAEPKAHUU KIETOYHOTO
COCTaBa MO3IOBBIX CTPYKTyp. UX AelicTBue peanusyercs
IIPY yYacTHH BHYTPHUKIETOUYHBIX (pocdopuias, KOTopsie
PETYIHPYIOT SKCIIPECCHI0 TeHoMa 3a cuéTt Qochoprim-
poBanus (akTOpoB TpaHcKpunimu [79]. B psme nccie-
JOBaHUH post mortem o6bekToM ObLT cAMP-3aBHCHMBIT
TpaHckpunuuoHHbiil Gaktop CREB, oT akTHBHOCTH KO-
TOpPOrO, B CBOIO OYEpE/b, 3aBUCIT DSl T€HOB, OTBET-

mus region, causes aggressive reactions; its
release in the amygdala is associated with
an increase in aggressiveness. There is some
evidence for the role of arginine vasopressin
in human studies, for example, the concen-
tration of this hormone in the CSF directly
correlates with aggressiveness as a person-
ality trait [77]. With regard to suicidality,
this system has been poorly studied.

In view of the possibility of research
post mortem in suicide attempters, there are
observations of a number of other mediator
systems that are poorly understood in ag-
gressiveness — glutamatergic, GABAergic,
endocannabinoid systems. Different types
of glutamate receptors in suicide victims
show different activity, while GABA and
endocannabinoid receptors are mainly acti-
vated [69]. In aggressive behavior, the re-
sults of studying the glutamate and GABA
systems are contradictory: both positive and
negative correlations were observed be-
tween these amino acids in the CSF and
blood with manifestations of aggression
[15]. In research post mortem in suicide
victims, the intracellular signaling mecha-
nisms by which various neurotransmitters
induce physiological responses (adenylate
cyclase, phospholipase C, protein kinases A
and C) have also been studied [69]. These
studies mainly served the purpose of con-
firming the involvement of the already men-
tioned brain systems in the mechanisms of
suicidality, they also produced sometimes
very contradictory results. The most com-
mon finding in suicide victims was a de-
crease in the activity of protein kinases in
the structures of the prefrontal cortex [69].
These intracellular signaling pathways have
not been studied for any manifestations of
aggressiveness (Table 1).

A separate area is the study of the state
of neuroplasticity mechanisms associated
with gene expression and intercellular sig-
naling molecules (transcription factors, neu-
rotrophins, cytokines). These systems have
been intensively studied in suicidal behav-
ior, mainly from the point of view that neu-
rotrophins play a crucial role in the devel-
opment and maintenance of the cellular
composition of brain structures. Their action
is realized with the participation of intracel-
lular phosphorylases, which regulate ge-
nome expression due to phosphorylation of
transcription factors [79]. In a number of
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CTBEHHBIX 32 CHHTE3 HEHPOTPO(UHOB. YUUTHIBAs POJb
3TUX PEryIsITOPOB B HEHPOIUTACTUYHOCTH, UX JUHAMUKY
YBSI3bIBAIOT TJIaBHBIM 00pa3oM C IpoOjIeMaMu paHHEro
WM TTOJIPOCTKOBOTO Pa3BUTHUS M (POPMHUPOBAHUS CTpECC-
YSI3BUMOCTH KaK TJIABHOTO SHIO(PEHOTHIIA CYyHIUAAIb-
HOCTH (CM. Jaiee), IpH arpecCUBHOCTH JaHHBIX 00 HX
BOBJICUEHHOCTH HET. B CBOIO o4epean, poCT KOHLEHTpa-
LUK IPOBOCHAIUTEIbHBIX MHTEPIEHKUHOB (Yallle BCEro
B ChIBOpOTKE KpoBU uinu B CMIK, a Takxe B TKaHH MO3-
ra) paccMaTpUBaeTCsl KaKk NMaTOr€HEeTHYECKU MeXaHU3M
MMMYHOJIOTHUECKON aKTHBAaLlMM B MO3T€, CIEICTBUEM
Yero CTaHOBUTCS MUKPOIJIMO3, XPOHHYECKOE BOCIae-
Hue u genpeccust [69]. M3ydeHne HMUTOKWHOB MOXET
CTaTh MEPCHEKTUBHBIM HANPABICHUEM MPU JAEBHAHTHOM
aHTHCOLIMAJILHOM U arpeCCUBHOM IOBEICHUH.

[Ipu cyminmgaibHOM IOBEIEHHUH, HECUACTHBIX CITy-
Yasx ¥ PUCKOBAaHHOM IIOBE/ICHUH, a TAKXKe IPH HEKOTO-
PBIX TCHXMYECKUX PACCTPOMCTBAX OBLIO OOHAPYKEHO
CHIDKEHUE YPOBHS XOJIECTEPOJa M MOJTMHEHACHIIEHHBIX
JKUPHBIX KUACTOT B cbhiBOpoTke kpoBH [80, 81]. Tounas
IIPUYMHA 3TOTO SIBJIEHUS U BO3MOXKHAs CBSA3b C arpeccu-
el U cyMuua0M, HECMOTpPS. Ha MHOTOUYHMCIIEHHBIE HCCIIe-
J0BaHUsA, ocTaércst HesicHo. OHa n3 Hanbosee BEposT-
HBIX TUIOTE3 CBOJUTCS K TOMY, YTO CHIKEHHBIH XOJIie-
CTEpOJI MOXKET CUTHAJIIM3UPOBATH LIEHTPAJIBHBIM CTPYK-
Typam 00 aJMMEHTapHOM HeOJIaronojay4uH, 4TO MPHUBO-
JUT K PUCKOBAHHOMY IOBEJIECHUIO U arpeccuu, MpUUEM
KaK y JIO/IeH, Tak ¥ y npuMatoB. [Ipeanonaraercs raxkxe
U3MEHEHHE >KUIKOKPUCTAJUINYECKOH CTPYKTYphl MEM-
OpaH HEHpOLMTOB M BO3HHMKAIOIIME BCIEA 33 3TUM
HapylleHus JIUHaMHUKU cepoToHuHa [81]. 3yuenue nu-
MUAHOrO OOMEHa, B CHJIYy OTHOCUTEJIbHOM MPOCTOTHI U
JIOCTYITHOCTH aHajlu3a, MPEACTaBIseT MEePCIEKTUBHOE
HaIpaBJIEHUE UCCIICJOBAHUN MTPH arpECCUBHOM U JI€BHA-
HTHOM IIOBEJICHUH, OCOOCHHO B CBSI3M C T€M, YTO CHH-
KEHHBIH YPOBEHb XOJIECTEPOJIa ACCOLMUPOBAH C CYHIIH-
JATBHBIMH  TIONIBITKAMHU, COBEPIIEHHBIMH HACHIIbCTBEH-
HbIMU cniocoOamu [82]. B To ke Bpems, cieayeT yuuThl-
BaTh, YTO Ha MOMYJISLMOHHOM ypOBHE Ha0I0/1aeTcsi 00-
paTHasi 3aBUCHUMOCTb — Y€M BBILIE XOJIECTEPOT B ChIBO-
pPOTKE KpOBH, TeM 00Jiee BEPOSITHA CMEPTh OT CYULHJIOB,
COBEpHIEHHBIX HACWIHCTBEHHBIMH criocobamu  [83].
Bo3MmokHO, mpu 3TOM cpabaThIBalOT Apyrue (HakTopsl
pHUCKa, CBS3aHHBIE C OOMIMM 370pOBheM. Takum oOpa-
30M, pOJIb XOJIECTEPOJIA U JUMHUIHOIO OOMEHA B LIEJIOM B
OMOJIOIrMYECKUX MEXaHM3MaX arpecCuu U CyuIuaa ocTa-
€TCsl OTKPBITOM.

HeiiporymopanbHast cucrema, €€ KOMIIOHEHTHI, B
TOM 4YHCJIE CTPECCOBBIE M IIOJOBBIE TOPMOHBI AKTHBHO
M3Yy4aJIUCh U TPU arpecCHBHOM, U NPU CYHLIHJAIBHOM

studies post mortem object was the cAMP-
dependent transcription factor CREB,
whose activity, in turn, determines a number
of genes responsible for the synthesis of
neurotrophins. Considering the role of these
regulators in neuroplasticity, their dynamics
is mainly associated with the problems of
early or adolescent development and the
formation of stress vulnerability as the main
endophenotype of suicidality (see below),
with aggressiveness, there is no data on
their involvement. In turn, an increase in the
concentration of pro-inflammatory interleu-
kins (most often in the blood serum or in the
CSF, as well as in the brain tissue) is con-
sidered as a pathogenetic mechanism of
immunological activation in the brain, re-
sulting in microgliosis, chronic inflamma-
tion, and depression [69]. The study of cy-
tokines can become a promising direction in
deviant antisocial and aggressive behavior.

In suicidal behavior, accidents and risky
behavior, as well as in some mental disor-
ders, a decrease in the level of cholesterol
and polyunsaturated fatty acids in the blood
serum was found [80, 81]. The exact cause of
this phenomenon and the possible association
with aggression and suicide, despite numer-
ous studies, remains unclear. One of the most
probable hypotheses is that low cholesterol
can signal nutritional problems to the central
structures, which leads to risky behavior and
aggression, both in humans and primates.
Changes in the liquid-crystal structure of
neurocyte membranes and subsequent dis-
turbances in serotonin dynamics are also
assumed [81]. The study of lipid metabolism,
due to the relative simplicity and accessibil-
ity of analysis, is a promising area of re-
search in aggressive and deviant behavior,
especially due to the fact that low cholesterol
levels are associated with violent suicide
attempts [82]. At the same time, it should be
taken into account that an inverse relation-
ship is observed at the population level — the
higher the cholesterol in the blood serum, the
more likely death from suicides committed
by violent means [83]. It is possible that oth-
er risk factors associated with general health
are triggered. Thus, the role of cholesterol
and lipid metabolism in general in the bio-
logical mechanisms of aggression and sui-
cide remains open.

The neurohumoral system, its compo-
nents, including stress and sex hormones,
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noBeJieHUU. M3HadaapHO HAa OCHOBAHMH MCCIICIOBaHUI
MOJPOCTKOB C aHTHUCOLUAIBHBIM TOBEJICHHEM CHOPMHU-
poBajach TOYKAa 3pEHHUA, YTO arpeccus oOyCIOBIEHA
COUETAaHHWEM CHIKEHHOTO YPOBHS KOPTH30JIa U TOBBI-
LIEHHOTr'0 YpOBHS TecTocTepoHa [77]. UHpIiMu ciioBamu,
CTUMYJIMPYIOIIEE BIHMSIHHUE TECTOCTEPOHA HA arpeccHB-
HOCTH ((paKT XOpOIIO W3BECTHHIN B CHIIy 0OJiee BBICO-
KOW arpecCHMBHOCTU MY’KUMH) IPOSBIAETCS TOJIBKO B
TE€X Clyd4asX, KOorga ypOBEHb KOPTH30JIa CHCTEMHO
camkeH. [lo Mepe TOro, Kak HaKarIMBAJIUCh SMIUPH-
YecKue JaHHbIe, CTaJlO SICHO, YTO 3Ta CBSA3b CIOXKHEE,
HE BCerJa BBISABISETCS, U MO-PAa3HOMY MPOSBIAETCA Y
MY>KUMH H KeHIIUH. KOpTH307l M TECTOCTEPOH — BaxK-
HEeHIMe MOIYJATOPbl HEHpOHAJIbHBIX CHUCTEM MMHJA-
JIMHBI MO3T'a, KOTOPbIE€ YYacCTBYIOT B BOCIIPUSATUHU YIPO3,
peaklMsIX Ha CTPECC M OTBEYAIOT 3a 3MOLMIO CTpaxa
[16, 17, 77]. UTo xacaeTcs CyHuUHMAaTIbHOTO MOBEACHMUS,
TO 3[1eCh HY)KHO YIOMSHYTh TOT (DaKkT, 4TO Aempeccus,
CYMIIMIaJIbHBIE MBICIH U MOMBITKH YaCTO COMPOBOXKIA-
IOTCSI CHUKEHUEM YPOBHSI TECTOCTEPOHA, a y JKEHLIUH
Oonee TsOKENBIE CyHUIUIANBHBIC TTONBITKA HAOIIOIAI0T-
csl Ha ()OHE CHMXKEHHOTO YPOBHS ICTPOTEHOB M IpOTe-
cTepoHa [84].

Cucrema crpecc-pearupoBaHusi, BKJIOYas IICH-
TpaJbHBIN U NeprupepudecKkuii KOMIOHEHTHI, HO MPEXIe
BCETO TUMOTATAMO-TUTIO(H3apHO-aIpEeHAIOBasi cUCTEMA
(I'TAC) u e€ xoHeuHbIH YPPEKTOP KOPTH30J BKIFOUEHBI
BO BCE MOJIeNI CyHIIUJaIbHOrO mmoBeaeHus [76, 78, 85].
OpHako JNHIIb B MOCJEIHEE BpeMsl CTAIU MOSBISATHCS
paboThl, B KOTOPBIX U3MEPEHUSI YPOBHSI KOPTH30J1a YBs-
3BIBAETCS C HAIMYUEM CYHMIUIAIBHBIX MBICIICH WJIH TIO-
MBITOK B YCJIOBHAX OKCIEPUMEHTAIBHOTO CTpecca
(mammpumep, Trier Social Stress Test), niau B ycinoBusx
NEPEKUBAHUS PEAIbHOM CTPEcCOBOW CUTyaluu (Hampu-
MEp, B CUTYallUl OCTPOTO rops Mocjie noTepu OJIM3KOTro
yenoBeka) [86-88]. PesynbraThl ATHX WCCIEIOBAHUN
HEOJITHOPO/IHBI, BBIABIISAIOTCS KakK T'MIIEp-, TAK U THIIOpe-
aktuBHOCTh [ TAC, B 3aBUCUMOCTH OT THIIa PECTIOHJICH-
TOB (KJIMHUYECKUH WM HEKIMHWYECKUN KOHTHUHTEHT,
HAJIMYUE WIA OTCYTCTBUE JIETIPECCUH ), XapaKTepa CTpec-
ca, mepuoJia U crnocoda oLeHKH cyuuuaaibHoctu. Heon-
HOPOJIHOCTh JJAaHHBIX CKOpEE BCEro CBsi3aHa C TEM, YTO
JUIa, COBEPIIAIOLIUE CYUUUAATbHBIE TOMBITKH, Mpei-
CTaBJIAIOT COOOW TETePOreHHYI0 TPYIIy, U PEaKTUB-
HocTh I TAC cpean HUX MOXeT OBITh CBsI3aHA C BapHaH-
TaMH COOTHOIIICHUSI arPECCUBHOCTH ¥ UMITYJIbCHBHOCTH.
B wacTHOCTH, y CyMIIMIEHTOB C BBIPAKCHHON HMMITYIIb-
CUBHOU arpeccueid HaOmrojancs Oojee aKkTUBHBINA BbI-
Opoc xoptu3ona [89].

have been actively studied in both aggres-
sive and suicidal behavior. Initially, based
on studies of adolescents with antisocial
behavior, the point of view was formed that
aggression is due to a combination of re-
duced cortisol levels and increased testos-
terone levels [77]. In other words, the
stimulating effect of testosterone on aggres-
siveness (a fact well known due to the high-
er aggressiveness of men) appears only in
cases where cortisol levels are systemically
reduced. As empirical evidence has accu-
mulated, it has become clear that this rela-
tionship is more complex, not always detect-
able, and manifests itself differently in men
and women. Cortisol and testosterone are the
most important modulators of neuronal sys-
tems in the amygdala of the brain, which are
involved in the perception of threats, reac-
tions to stress, and are responsible for the
emotion of fear [16, 17, 77]. With regard to
suicidal behavior, it is necessary to mention
the fact that depression, suicidal thoughts and
attempts are often accompanied by a de-
crease in testosterone levels, and in women,
more severe suicidal attempts are observed
against the background of reduced levels of
estrogens and progesterone [84].

The stress response system, including
the central and peripheral components, but
primarily  the  hypothalamic-pituitary-
adrenal system (HPAS) and its end effector
cortisol, are included in all models of sui-
cidal behavior [76, 78, 85]. However, only
recently have studies begun to appear in
which measurements of cortisol levels are
linked to the presence of suicidal thoughts
or attempts under conditions of experi-
mental stress (for example, Trier Social
Stress Test), or in conditions of experienc-
ing a real stressful situation (for example, in
a situation of acute grief after the loss of a
loved one) [86-88]. The results of these
studies are heterogeneous, both hyper- and
hypo-reactivity of HPAS are revealed, de-
pending on the type of respondents (clinical
or non-clinical cohort, presence or absence
of depression), the nature of stress, the peri-
od and method of assessing suicidality. The
heterogeneity of the data is most likely due
to the fact that persons who make suicide
attempts represent a heterogeneous group,
and the reactivity of HGAS among them
may be associated with variants in the ratio
of aggressiveness and impulsivity.
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Tabauya / Table 1

CpaBHUTEIILHBIN aHATN3 CTCIICHA BOBJICYEHHOCTH HEHPOOMOIOTHUECKUX MEXAaHI3MOB B arpecCUBHOE
U CyHIMIAIFHOE TIOBeAeHNe (MaKCUMyM OLleHKH — 4 1umioca) / Comparative analysis of neurobiological mechanisms
involvement in aggressive and suicidal behavior (the maximum rating is 4 plus)

Heiipobuonornueckas
cHeTeMa Arpeccm Cygqlxm CreneHnb JI0Ka3aTeNbHOCTH
. . Aggression| Suicide Degree of evidence
Neurobiological system

CepoToHUHEpTHYECKAS 4+ ++++ | basupyercs Ha KOCBEHHBIX JAHHBIX, B Cllydae CyHLUAAIBHOTO

cHCTEMa MO3ra MOBE/ICHNS — Ha MPSAMBIX H3MEpEHUIX MeTabommToB B CMOK

Serotonergic system (brain) Based on indirect data, in case of suicidal behavior — on direct
measurements of metabolites in the CSF

Hodamunepruaeckas cu- 4+ +++ Basupyercst Ha KOCBEHHBIX JaHHBIX, OOOCHOBBIBACTCS POJIBIO B

cTemMa Mo3ra MOTHBAIMH ¥ SIMOLIMSX

Dopaminergic system Based on indirect data, justified by the role in motivation and
emotions

HopanpenanuHoBast - ++ basupyercst Ha OrpaHHYEHHOM YHCIIE MPSAMBIX M3MEPEeHHH Me-

cUCTEeMa MO3ra tabonuroB B CMXK

Norepinephrine system Based on the limited number of direct measurements in the CSF

I'mytamareprudeckas cu- + ++ Bazupyercss Ha OrpaHMYEHHOM 4YHCIIE NPSMBIX H3MEPEHUH B

cTeMa Mo3ra CMX u chIBOPOTKE KPOBU

Glutamatergic system Based on the limited number of direct measurements in the CSF
and blood serum

I'AMK-cucrema mo3ra + ++ Basupyercs Ha OrpaHMUYEHHOM YHCIE NPSMBIX H3MEPEHUU B

GABA-system CMX u xpoBu
Based on the limited number of direct measurements in the CSF
and blood serum

Cucrema apruHuH- +++ - basupyercst Ha KOCBEHHBIX JAHHBIX M OTPAaHUYEHHBIX MPSMBIX

BaszomnpeccuHa (HeHporumno- M3MEpEHUsIX B TKAaHH MO3ra

buz) Based on indirect data and limited measurements in brain tissue

Arginine-vasopressin system

(neurohypophysis)

I'mnoranamo-runogduzapHo- 4+ 4+ Baszupyercs Ha MpsIMBIX U3MEPEHUSX, TTIABHBIM 00pa3oM KOPTH-

aJ[peHaJioBasi cucTeMa 30I1a, B Pa3IMYHBIX Cpeiax

(I'TAC) Based on direct measurements, mainly of cortisol, in different

Hypothalamic-pituitary- fluids of the organisms

adrenal system (HPA)

[TonoBeie cTepouabt +++ +++ Bazupyercs Ha NPAMBIX U3MEPEHUSIX OTJEIBbHBIX KOMIIOHEHTOB

Sex steroids Based on direct measurements of different components

JlunuHbIi 0OMeH + +++ | basupyercs Ha IPSIMBIX N3MEPEHUSAX B CHIBOPOTKE KPOBH

Lipid metabolisms Based on direct measurements in blood serum

CucTteMa IIUTOKUHOB - +++ Bazupyercst Ha npsAMBIX n3MepeHusx B kposu, CMXK u Tkanu

Cytokines system Mo3ra
Based on direct measurements in blood serum, CSF and brain
tissue

HeiipoanaTomuyeckast Mo- +++ + Baszupyercst Ha naHHBIX HEHPOBHU3YalM3allUK U HUCIIOJIL30BAHUH

JieTb, OCHOBaHHasl Ha IIeH- HEWPOKOTHUTHBHBIX TECTOB, MPOSBIISETCS B CHHXKEHHOM 00be-

TpaJbHOW POJIM MUHAAIMHBI ME aMHIJaIbl ¥ HapyLIEHUSX KOHTPOJHUPYIOMNX (QYHKIHMH

Mmo3ra u [1OK. oK.

Neuroanatomical model Based on neuroimaging data and neurocognitive tests, manifests

based on the central role of itself in a reduced volume of amygdala and PFC control func-

the amygdala and PFC tions impairment.

Mopuens crpecc- ++ ++++ Basupyercs Ha cyMMe KOCBEHHBIX JaHHBIX U IPEJCTABICHUAX O

YS3BUMOCTH, OCHOBaHHAs Ha
MIPEACTaBICHUSIX O POJIH
I'TAC u ee B3anMoaeiCTBUI
C pa3IUYHBIMU CUCTEMAMHU
Mo3ra

pONM XPOHHYECKOTO cTpecca Kak (hakropa CTPYKTYpHO-
(hyHKIIMOHATBHBIX HapymeHui co cropons! IIDK, amurmgansi,
TUNIIOKaMIIa ¥ JIUMOWYECKOH CHUCTEMBI, YTO COIPOBOXKIIACTCA
HapyLICHUSAMM CaMODEryJIUUd U MEXaHU3MOB IPHUHATHA pe-
HIeHUIl
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Stress-vulnerability model
based on the role of HPA
and its interaction with
different brain systems

Based on both indirect and direct data and understanding of the
role of chronic stress as a factor of structural and functional
disorders in PFC, amygdala, hippocampus and limbic system,
which is accompanied by self-regulation and decision-making
impairment.

3aBepmias 0OCYyXJIeHHE BOBJICYEHHOCTH pa3IHy-
HBIX HEHpOMEIUATOPHBIX M HEHPOTryMOpaJIbHBIX MeEXa-
HU3MOB B [TATOTEHE3 arpecCHy U CyHIHIa, HEOOX0IUMO
OCTAaHOBUTHCS] HAa CXOJICTBE U Pa3IUUMUSIX TEX OCHOBHBIX
Mojieei, KOTopble HaroT Haubojee COBPEMEHHOE U
[IOJIHO€ TOHMMAaHHE ITUX BUIOB IOBeAeHUsA. Arpec-
CUBHOCTH (TP TICHXOMATHSIX, aHTHCOIUAIHHOM TOBE-
JI€HUU, B CBA3M C ICUXWYECKHUMH pPaCCTPOMCTBAMM)
paccMarpuBaeTcs Kak 4epra, OOYCIOBJIEHHAs CTPYK-
TYPHBIMU OCOOEHHOCTSMU M BBITEKAIOIIMMHU M3 3TOTO
HapyLIEHUsIMHA B3aUMOOTHOILLIEHUN LIEJIOr0 psa MO3ro-
BBIX CTPYKTYp — HpedpoHTanbHON KOpBI, NepenHei
LUHTYJISIPHOW KOPBI, MMUHJAJIEBUIHOIO TEJa, JIEBOU Op-
OUTOGPOHTAIBLHOW KOpBI, MPaBOil mepeaHel u 3agHei
MOSICHOW HW3BWIMHBI, MEIWAJbHOM BHUCOYHOHW KOPBHI,
TUIIOKaMIIa U MaparunnokamMnaibHONH 00JacTU Mo3ra,
a takxke ctpuaryma [41, 44, 77]. Takum obpasom, oc-
HOBHAsl MOJIeJIb arpecCUH B CBOEH OCHOBe — Heilpodu-
3MOJIOTMYECKasi, B TO BpeMs Kak HeHpoOHooruyeckue
Y HEMpPOTe€HOMHBIEC JIaHHBIE CITyKaT LeJsiM €€ MOJTBEp-
KIEHUS U MOJIKPETUICHUSI.

Uro kacaeTcs Cyuuia, TO BCE CaMbleé COBPEMEHHBIE
Mojzenu Oa3upyIOTCS Ha TPEACTaBICHUSX O CTpecc-
yS3BUMOCTH KaK O BeIyLIeH XapaKTepUCTUKE, W Npu
3TOM OO0JIBIIIOE BHUMAHHUE YAEISIOT KOTHUTHBHBIM IPO-
ueccam [18, 71, 79, 85, 90-92]. Crpecc-ysi3BUMOCTh, B
CBOIO OuY€pe]lb, TPAKTYETCS KaK T'€HETUYecKas mpezapac-
MOJIO’KEHHOCTh, MMEIOIasi CBOWCTBO YCHJIMBATHCS WIIU
ociabeBaTh B 3aBUCHMOCTH OT XapaKTEPUCTUK MEpUOJIa
paHHEro pa3BUTHS MpPH YYACTUU AMUICHETHUECKUX Me-
XaHU3MOB, UHBIMH CJIOBAMHM, 3Ta MOJIENIb B OCHOBE CBOEH
— TeHeTHdeckas W HeipoOmomormueckas [18, 85, 93].
Uro KacaeTcs KOTHATHBHBIX HAapYILICHUN, TO UX IIPOUC-
XOXJICHHE YCMAaTPUBAETCS B TEX JKE MPOSABIEHUAX, KOTO-
pble UMEKT MECTO IIPU arpeCCUBHOM IIOBEACHUU —
CTPYKTYpHO-(DYHKLIMOHANBHBIX ~ JucOalaHCcaX  MEXIy
[NOK, opbutodpoHTanbHONH KOpPOW, MHUHAAIEBUIHBIM
TEJIOM, TUMINOKAMIIOM U 3MOIIMOT€HHBIMH CTPYKTypaMu
[56, 58, 90, 93].

Takum 006pa3oM, HEUPOOHOIOTUIECKIE MEXAHU3MBI
arpeccuyl U Cyuiuaa o4eHb 0mam3ku. HekoTopbie HecoB-
NaJZIcHUs CKOPEe CBA3AaHBI C TEM, YTO JAJEKO HE BCE OTU
MEXaHU3MBl JOCTYIIHBI [JIsl MCCIEIOBAaHMS INpPU arpec-
CHUH, B TO BpEMsI KakK IPU CyUIUI€ BO3MOKHOCTH HAMHO-

In particular, suicidal individuals with
pronounced impulsive aggression showed a
more active release of cortisol [89].

Concluding the discussion of the in-
volvement of various neurotransmitter and
neurohumoral mechanisms in the pathogen-
esis of aggression and suicide, it is neces-
sary to dwell on the similarities and differ-
ences of those basic models that provide the
most modern and complete understanding
of these types of behavior. Aggressiveness
(with psychopathy, antisocial behavior, in
connection with mental disorders) is con-
sidered as a feature due to structural fea-
tures and the resulting violations of the rela-
tionship of a number of brain structures -
the prefrontal cortex, the anterior cingular
cortex, the amygdala, the left orbitofrontal
cortex, the right anterior and posterior cin-
gulate gyrus, medial temporal cortex, hip-
pocampus and parahippocampal region of
the brain, as well as the striatum [41, 44,
77]. Thus, the main model of aggression is
basically neurophysiological, while neuro-
biological and neurogenomic data serve to
confirm and reinforce it.

With regard to suicide, all the most
modern models are based on the idea of
stress vulnerability as a leading characteris-
tic, and at the same time pay great attention
to cognitive processes [18, 71, 79, 85, 90-
92]. Stress vulnerability, in turn, is inter-
preted as a genetic predisposition that tends
to increase or decrease depending on the
characteristics of the period of early devel-
opment with the participation of epigenetic
mechanisms, in other words, this model is
basically genetic and neurobiological [18,
85, 93]. As for cognitive impairments, their
origin is seen in the same manifestations
that occur in aggressive behavior - structural
and functional imbalances between the PFC,
orbitofrontal cortex, amygdala, hippocam-
pus, and emotiogenic structures [56, 58, 90,
93].

Thus, the neurobiological mechanisms
of aggression and suicide are very close.
Some discrepancies are rather related to the
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ro mupe. OTYacCTH TaKoOe€ IOJOKEHHE BEIIEH MOXKET
OBITH CBSI3aHO C TEM, UYTO MCCIIEIOBATENN «IIepeOHparoT
OJIHU U T€ e HEeHMPOOMOIIOTHUECKIE CUCTEMBI B HAJICHK/IE
HallynaTh T€, YTO OTBEYAIOT 33 T€ WJIM MHbIE BUJBI II0-
BEJICHUS, IPU TOM, YTO y «MO3ra HET JAPYTUX CUCTEM»
JUI peaji3alid €ro OCHOBHBIX (DYHKIMH M KOHTPOJIS
MoBeIeHUs (100, OHU HaM TI0Ka HEU3BECTHBI). B cBs3n
¢ 3TUM OOJIBIIION MHTEPEC MPEACTABISAET aHAIU3 TAaHHBIX
FEHETHYECKOTO xapakrtepa, mnockoiibky JHK-mapkepst
MOpOI yKa3bIBalOT Ha JOBOJHHO HEOXKUJAHHBIE OHOJIO-
TMYECKHE MEXaHU3MbI, OCOOCHHO TPU MOUCKE aCCOINa-
Uil 6€30THOCHTEIBHO MATOT€HETHYECKHX IPEICTaBIIe-
HHI.

llcuxocenemuxa u HevpoceHOMUKA Cyuyuoa u
azpeccuu

B noBeneHueckoll reHETHMKE Ba)kKHAa TOYHAsl Xapak-
TepUCTUKA (PEHOTHIIA, YTO MPU U3YUYCHHH CYULUAATBHO-
CTH M arpeccuy BecbMa 3aTpyAHUTENbHO. 11 B ToM, U B
JPYyroM ciy4dae Mbl HUMEEM JeJI0 C LEJIbIM CHEKTPOM
MPOSIBJICHUM (OT CyMUMIAIBHBIX MBICIIEH, HAMEPEHUN U
MOTIBITOK JI0 3aBEPIIEHHOTO CYMIIUIA), U C HEOIHOPO-
HBIMH KOHTHHTE€HTaMH (QHTHCOIMAIIBHOE PACCTPOMCTBO
JUYHOCTH, TICUXOMATHUS, KpUMHUHAIBHBIA KOHTUHTEHT, U
1.4.). [Ipu 5TOM MHOTHE XapaKTEPUCTHKH OLIEHUBAIOTCS
C TIOMOILBIO OIPOCHUKOB, T.€. MOABEPKEHBI CyOBEKTUB-
HbIM BJIMSHMSIM U YCTaHOBKAM, a U3y4aeMble KOHTHH-
TEHTbl MOTYT MMETh pa3jM4YHbIE COMYTCTBYIOUIME IICH-
XMUYECKHE PacCTpOMCTBA. TeM He MeHee, MPU HMCII0JIb30-
BAaHUU KJIACCHYECKUX METOJIOB NCUXOTCHETUKU (ceMen-
HBIH, OJTM3HETIOBBIN, METO IPUEMHBIX JETeH) MmoKazare-
T HACJIElyeMOCTH W JUIsl arpECCHUBHOTO, W JIJISi CYHIIH-
JATBHOTO TOBEJIEHUsI OIICHUBAIOTCA B mipeaenax 45-50%
[6, 9, 14, 76]. [locnenHee BIOIHE OKUAEMO, TTOCKOIBKY
JUIS MHOTHX JpYTruX HOBEIEHYECKHX PpacCTPOMCTB U
HapYIICHUH TICUXHYECKOTO 30POBBSI JTAHHBIE METOMIbI
JaroT OJM3KKUE OIICHKH.

[Tonck accounmaruii ¢ TEHETUYECKUMH TOJIUMOp-
¢uzmamu  (T1aBHBIM  00pa3oM MOHOHYKJICOTHIHBIMU
SNP, Ho nnoraa u ¢ 6osee penkumu, Hanpumep, ¢ CNV,
TO €CTh C YMCJIOM KON OTAEIbHBIX I'€HOB) HA MEPBbIX
JTanax MCCiae0BaHUI MPOUCXOAMI COTJIAaCHO CTpaTeruu
TeHOB-KaHIUIAaTOB. B CBSI3M ¢ 3THM, OCHOBHBIE HAXOIKH
KacaJuCh TEHOB, OTHOCSIIUXCS K YK€ YIIOMSHYTBIM Ce-
POTOHWHOBOM, KAaTEXOJAMHUHOBOM M JPYTUM CHCTEMaM
MO3ra, a TakKe K OCHOBHBIM MEXaHHU3MaM CTpecc-
pearupoBaHHus.

Haubonee wacto BbIsiBIsiEeMble TEHBI, aCCOLUHUPO-
BaHHBIE C CYHUIUIOM M arpeccueil, [uist ynoocrsa cBejie-
HBI B TaONHAILy 2.

fact that not all of these mechanisms are
available for research in aggression, while
in suicide the possibilities are much wider.
In part, this state of affairs may be due to
the fact that researchers “sort through” the
same neurobiological systems in the hope of
finding those that are responsible for certain
types of behavior, despite the fact that “the
brain has no other systems” to implement its
main functions and behavior control (or,
they are not yet known to us). In this regard,
the analysis of genetic data is of great inter-
est, since DNA markers sometimes point to
rather unexpected biological mechanisms,
especially when looking for associations
regardless of pathogenetic concepts.

Psychogenetics and neurogenomics of
suicide and aggression

In behavioral genetics, an accurate
characterization of the phenotype is im-
portant, which is very difficult when study-
ing suicidality and aggression. In both cas-
es, we are dealing with a whole range of
manifestations (from suicidal thoughts, in-
tentions and attempts to completed suicide),
and with heterogeneous contingents (antiso-
cial personality disorder, psychopathy,
criminal contingent, etc.). At the same time,
many characteristics are assessed using
questionnaires, i.e. are subject to subjective
influences and attitudes, and the studied
contingents may have various concomitant
mental disorders. However, when using
classical methods of psychogenetics (fami-
ly, twin, method of adopted children), herit-
ability rates for both aggressive and suicidal
behavior are estimated at 45-50% [6, 9, 14,
76]. The latter is quite expected, since for
many other behavioral disorders and mental
health disorders, these methods give close
estimates.

The search for associations with genet-
ic polymorphisms (mainly mononucleotide
SNPs, but sometimes with rarer ones, for
example, with CNV, that is, with the num-
ber of copies of individual genes) at the first
stages of research proceeded according to
the strategy of candidate genes. In this re-
gard, the main findings concerned genes
related to the already mentioned serotonin,
catecholamine and other brain systems, as
well as to the main mechanisms of stress
response. The most frequently identified
genes associated with suicide and aggression
are summarized in Table 2 for convenience.
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Tabnuya / Table 2

Hawubosnee yacto ynmoMuHaeMble TeHETHUECKUE MAPKEPhI arpecCHy M CyHIH/Ia (10 TaHHBIM HCTOYHHKOB
[6,9-12, 38, 41, 44, 69, 74]) / The most frequently mentioned genetic markers of aggression and suicide
(based on sources [6, 9-12, 38, 41, 44, 69, 74])

HaumenoBanue Xpomocoma AHHOTaLMs IIpumeuanue
Name Chromosome Annotation Note
TPHI OcHOBHO# peryiupyemblii ¢pepMeHT OHOCHHTE3a | ATPECCHBHOCTH
Tpunrodaurunpoxcunasa 1 11 S-rUAPOKCUTPUIITAMUHA CynuuaansHOCTh
Tryptophan hydroxylase 1 Main regulatory enzyme of 5-HT biosynthesis Aggressiveness
Suicidality
HTRIA CasizaH ¢ G-0enKaMu, akTHBALSI IPUBOJNT ArpeccuBHOCTb
Penenitop ceporoHunHa 5 K TUIEPIIOJISIPU3AIMY IOCTCHHANITUYECKON MeM- CyHIuansHOCTh
l-ro Tuma A OpanbI Aggressiveness
5-hydroxytryptamine G-proteins coupled receptor, activation leads to Suicidality
receptor 1A hyperpolarization of the postsynaptic membrane
HTRIB B [I®K ydacTByeT B TOPMOXKEHHH BBIOpOCa J0O- | ATpECCHBHOCTB
Penenitop ceporoHmnHa 6 (amuHa, B 0a3aibHBIX TaHTIMAX M cTpuaryme | CyHnmaanbHOCTH
1-ro Tuma B SBISIETCS Ay TOPELENITOPOM CEPOTOHUHA Aggressiveness
5-hydroxytryptamine In PFC modulates dopamine release, in basal gan- Suicidality
receptor 1B glia and striatum acts as an autoreceptor of 5-HT
HTR2A4 MyTanuu B 3TOM I'€HE CBSI3aHbI C MIPEAPACIIONO- ATpeccuBHOCTh
Penienirop ceporoHuHa 13 JKEHHOCTBIO K IU30(pEeHHH ¥ 00CECCHBHO- CynuunansHOCTh
2-to Tuma A KOMITYJIbCHBHOMY PaccTpOMCTBY Aggressiveness
5-hydroxytryptamine Mutations in this gene are associated with Suicidality
receptor 2A susceptibility to schizophrenia and
obsessive-compulsive disorder
SERT (5-HTTLPR, SLC6A44) ObecrnieunBaeT OOpaTHBI 3axBaT CEPOTOHWHA, | ATPECCHBHOCTD
Tpancnoprep cepoToHHHA 17 MHIIIEHb MHOTHX aHTHAETIPECCAHTOB CyHuaisHOCTh
Serotonin transporter Provides for reuptake of 5-HT, a target for many | Aggressiveness
antidepressants Suicidality
MAOA OcHOBHOW (epMeHT, obecreunBaOmmid Onome- | ATrpecCHBHOCTD
MoHoamuHOKCHAa3a A X TpaJIaliiio CEPOTOHUHA 1 KaTeX0JIaMHHOB CyHuaisHOCTh
Monoamine oxidase A The main enzyme that catalyzes oxidative deami- | Aggressiveness
nation of 5-HT and catechol amines Suicidality
ADRA24 Ces3an ¢ G-Oenkamu, wHrHOUpyer ameHmuaT- | CyHIMIaIbLHOCTH
Asbda-2-aapeHoperenTop 10 IIUKJIa3y, Y4acTBYeT B BHIOpOCE KaTexonmaMuHoB B | Suicidality
Adrenoceptor alpha 2A cumnatudeckom otaene BHC u B mosre
Member of the G protein-coupled receptor super-
family, inhibits adenylate-cyclase and modulates
catechol amines release in the autonomous nerv-
ous system and brain
ADRA2B Ceszan ¢ G-Oenkamy, ydactByeT B peryisiunu | CyHInaaibHOCTD
Anba-2-agpeHopenentop 2 BBIOpOCA KaTeXxoJlaMMHOB B CHUMIIaTH4YecKoM oT- | Suicidality
Adrenoceptor alpha 2B nene BHC u B mo3re
G protein-coupled receptor that regulate neuro-
transmitter release from sympathetic nerves and
from adrenergic neurons in the central nervous
system
DRD?2 Ceszan ¢ G-0Oenkamu, WHTHOHMpYET aJeHUIAT- | ATPEeCCHBHOCTH
JohamuHOBEI perenTop 11 IIUKITa3y, MyTallud CBS3aHbI ¢ N30 PEHUEH CynuunansHOCTh
2-ro TUma G-protein coupled receptor, inhibits adenylyl | Aggressiveness
Dopamine receptor D2 cyclase activity, some mutations have been asso- | Suicidality
ciated with schizophrenia
DRD4 Ceszan ¢ G-0Oenkamu, WHTHOUpYET aJeHUIaT- | ATPecCHBHOCTH
JodamuHoBBIi peienTop 11 mKinasy. MyTtamun  cBszaHbl  AucYHKIUSIMHU | CyHInaaibHOCTD
4-ro Tuna BHC, CABT' n nu4HOCTHOI 4epTod «IoMCcK HO- | Aggressiveness
Dopamine receptor D4 BU3HBD» Suicidality
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G-protein coupled receptor, inhibits adenylyl
cyclase. Mutations in this gene have been associ-
ated with various behavioral phenotypes, includ-
ing autonomic nervous system dysfunction, atten-
tion deficit/hyperactivity disorder, and the per-
sonality trait of novelty seeking

DATI (SLC6A43) Na-3aBucuMeIif Tpancmoptep, BoBiedeH B CABI, | ArpeccuBHOCTB
JodamuHoBbII 5 THIIEPTEH3UI0, HUKOTHHOBYIO 3aBHCUMOCTb U | Aggressiveness
TpaHCcIopTep OXKHpEHUE
Dopamine transporter, solute Na-dependent transporter of dopamine, involved
carrier family in ADHD, hypertension, nicotine dependence and
6 member 3 obesity
comMT Bropoit nocne MAOA 1o 3HauuMocTd (epMEHT | ATPecCUBHOCTh
KarexonamuH-o- 22 Jerpaganuu nodaMuHa, HopaapeHainHa U anpe- | CyHIuaanbHOCTb
MeTHITpaHdepasza HaJIWHA Aggressiveness
Catechol-O- Second leading (after MAOA) enzyme that de- | Suicidality
methyltransferase grades dopamine, norepinephrine and adrenaline
AR TpaHCKpHUIIIUOHHBI  (DaKTOp, aKTUBHUPYEMBIH | ATPEeCCHBHOCTD
Penenitop angporeHos X TIOJIOBBIMH CTEPOUIHBIMH TOPMOHAMU Aggressiveness
Androgen receptor Transcription factor activated by steroid sex hor-

mones
Y-STR [Monumopdusm Ha Y-XpoMocoMe C HEHU3BECTHOH | ATpecCUBHOCTH
KopoTkue TaHnemHble mO- Y ¢byHKIpen Aggressiveness
BTOpPHI Ha XpoMocoMe Y Polymorphism with unknown functions located
Short tandem repeats on the on the X-chromosome
Y-chromosome
OXTR Cesizan ¢ G-Oenkamu, y4acTBYeT B peaiu3allii | ATPECCHBHOCTh
Penentop oxcutonuHa 3 BCeX (YHKIMI OKCHTOLMHA Aggressiveness
Oxytocin receptor G-proteins coupled receptor that enables all func-

tions of oxytocin
OPRM]1 Penienitop sHAOTEHHBIX OMUOIOB (SHAOP(GHUHOB M | ATPEeCCHBHOCTH
OnumonHelii perentop Mo 1 6 SHKe(aATNHOB), MOIYIHPYET AOPaMHHOBYIO CH- | Aggressiveness
Opioid receptor mu 1 CTEMY, CBSI3aH CO BCEMHU 3aBHCHUMOCTSIMH

Principal target of endogenous opioid peptides

and opioid analgesic agents such as beta-

endorphin and enkephalins. Has an important role

in dependence to other drugs of abuse via its

modulation of the dopamine system
BDNF Baxmneitmmii HeliporpoduH, obOecrieunBaeT Bbl- | CyHIMAAIBHOCTD
Heiiporpoduueckuii 11 KHBaHWE HEHPOHOB, ydacTByeT B 3ammre mpu | Suicidality
(hakTOp MO3roBOro CTpecce U B MaTOreHe3e JIENPecChr
MIPOMCXOKICHUS One of the main neurotrophic factors, promotes
Brain derived neurotrophic neuronal survival in the adult brain, protects brain
factor tissue in stress and depression
NTRK2 MeMOpaHo-cBsi3aHHasl pelenTopHas KWHa3a, 3a- | CyHIuAanbHOCTD
Penenitop Heliporpoduue- 9 myckaromast npu B3aumogeiicteun ¢ BDNF BuyT- | Suicidality
CKOT0 (paKTOpa MO3rOBOTO PHUKJIETOUHBIH CHUTHQJIBHBIN IyTh, BEIyIIMH K
MIPOUCXO0KIACHUS JHK sinpa xnetku
Neurotrophic receptor Membrane-bound kinase that, upon neurotrophin
tyrosine kinase 2 binding, activates intracellular signaling ending in

the cell nucleus
CRHRI Omna w3 neHTtpambHbeIX perymaropos [TAC, | CynuuaaasHOCTh
Penenitop k kopTHKOIHOE- 17 Y4acTBYET BO MHOXKECTBE MPOIIECCOB, MHIYIMPO- | Suicidality
puny 1-ro THna BaHHBIX CTPECCOM, BKIIIOYAs HMMYHHUTET
Corticotropin releasing One of the main actors of the hypothalamic-
hormone receptor 1 pituitary-adrenal pathway. regulate diverse physi-

ological processes including stress, reproduction,

immune response and obesity
CRHR2 Penentop k koprukoimubepuny c BbicOKMM ad- | CyHMIMAaNbHOCTD

7 (UHUTETOM, CBsI3BIBACT  TaKke  ypokopTuH. | Suicidality
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Penienitop k KopTHKOIHOE-
puHY 2-TO THIIA
Corticotropin releasing
hormone receptor 2

YuacTByeT B pean3aly CTpecc-peakuu

High affinity receptor CRH, also binds urocortin.
Plays an important role in coordinating the endo-
crine, autonomic, and behavioral responses to
stress and immune challenges

TBX19/Tpit Y9acTByeT B peryIsiliiui CHHTE3a MPEIIIeCTBeH- CynuunansHOCTh
T-00KC TPaHCKPHUITITUOHHBIN 1 Huka AKTI u psna npyrux ropmonoB rumodusa | Suicidality
taxrop 19 — npo-ormmomenanokoptuHa (IIOMK)
T-box transcription factor 19 Regulates synthesis of the POMC, which is a

precursor of ACTH and other pituitary hormones
FKBP5 YgacTByeT B UMMYHOPETYIISIUH U Toaaepkanuy | CyHIuIanbHOCT
Benok cemeiictBa 6 CTPYKTYpPHI W MOIBM)KHOCTH OENKOBBIX MOJEKyH, | Suicidality
HEeWpopHIMHOB B T.4. PEIENTOpa K INIIOKOKOPTHKOUIaM
FKBP prolyl isomerase 5 Member of the immunophilin protein family,

which play a role in immunoregulation and pro-

tein folding and trafficking, including cortisol

receptor
SKA2 VYyactByeT B Meilo3ze, pacxoxAeHUH XpoMocoM, | CyHIHIanbHOCTh
Bepereno-kuneToxop- acco- 17 NOJJIEp)KaHUM  COCTOSIHUM MHUKpOTpyOouek, B | Suicidality
LMMPOBAHHBIN KOMILIEKC, MOJYJISIINNA COCTOSIHUSI PELETITOPOB K TIIFOKOKOP-
cyObenuHMIA 2 THKOU/aM
Spindle and kinetochore Enables microtubule binding activity. Involved in
associated complex subunit 2 chromosome segregation; mitotic cell cycle; and

modulation of the cortisol receptor state
SCN8A ObecnieunBaeT OBICTPYIO JAeMoOApU3anuio Bo30y- | CyHnuaanrsHOCTh
CyObenunnna anbda 8 12 JUMBIX HeipoHOB. MyTarmu storo reHa compo- | Suicidality
NOTeHIMajI-3aBucuMoro Na- BOXK/IAIOTCS. KOTHUTHBHBIMH HapyIICHUSIMH U
KaHaja aTaKcHen
Sodium voltage-gated chan- Essential for the rapid membrane depolarization
nel alpha subunit 8 that occurs during the formation of the action

potential in excitable neurons. Mutations in this

gene are associated with cognitive disability and

ataxia
VAMP4 VYyactByeT B 0a30BBIX Mpoleccax AMHAMHUKH BbI- | CyHIIUIATEHOCTD
Besukyio- 1 Opoca HelipoMennaTopoB W3 mpecuHanTHdeckux | Suicidality
aCCOLMMPOBAHHBIN TpoTen 4 CTPYKTYp
Vesicle associated membrane Main component of a protein complex involved in
protein 4 the docking and/or fusion of synaptic vesicles

with the presynaptic membrane
ACE IIpoteasa, mpeBpamaromas aHrnoTeH3uH | B aH- | CyHIMIaasHOCTh
AHruoTeH3uH 1 KOHBEpTH- 17 THOTEH3MH 2, y4acTBYIOLIas B perysuuu apre- | Suicidality
pyroumii hpepmeHT PHAIBHOTO JaBJICHUs], MUIICHb NPENapaToB IHII0-
Angiotensin 1 converting TEH3UBHOI'O JECHCTBUS
enzyme Proteolytic enzyme that converts angiotensin | to

angiotensin 2, is involved in arterial blood pres-

sure regulation, a target for many hypotensive

drugs
YWHAE benku storo cemeiictBa B LJHC yuactByror B | CyHuunansHOCTb
benok, aktuBupyromuii 17 perysmuM  KJIETOYHBIX  B3aumMojeicTBuid u | Suicidality

THUPO3HH-3-MOHOOKCHT'€Ha3y
U TpHUIITOdaH-5-
MOHOOKCHUT€HAa3y

Tyrosine 3-monooxygenase /
tryptophan S-monooxygenase
activation protein epsilon

HEHpOHANIBHOM MUrpanuu
Members of this protein family are involved in
cells transduction and neuronal migration

*JlanHas TabJiMIa HE TIPETEHAYET Ha MOJHOTY, pedb HAST O Hauboyee YacTO YIOMHUHAEMbIX B OPHIMHAJBHBIX HCCIIEIOBAHUAX U
0030pax Mapkepax, IpH ITOM HY)KHO UMETh B BUJLY, YTO 3HAUMMbIE aCCOLMALUH ITUX T€HOB C H3yYaeMbIM MOBEICHUEM BBISIBIISIOT-
csl maneko He Bo Beex mccnenoanusax / *This table does not claim to be complete, we are talking about the most frequently men-
tioned markers in original studies and reviews, while it should be borne in mind that significant associations of these genes with the

studied behavior are not detected in all studies.
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Kax Buano u3 tabin. 2, Haubosnee U3y4eHHOU SBIIS-
€TCsl chucTeMa CEpOTOHMHA U KaTeXOJaMHUHOB, IPUYEM B
paboTax, MOCBAUIEHHBIX arpecCCUBHOMY W CYHIIMJIAJb-
HOMY IIOBEACHHIO, YIOMMHAIOTCS IPAKTUYECKH BCE
KOMIIOHEHTHI 3THX CHCTeM. B To ke Bpemsi, yOeauTemnb-
HbIE JaHHBIE UMEIOTCS B OTHOILIEHHH HEOOJIBIIOTrO YncIia
reHoB. B wacTHOCTH, 3TO Kacaercs (yHKIHMOHAIBHOTO
nosuMop(u3Ma reHa CepoTOHMHOBOTO TpaHCcHopTepa J-
HTTLPR win SLC6A4, ctaBuiero IMPOKO W3BECTHBIM
[10CJI€ 3HAMEHUTOTO JIOHTUTIOJAHOIO UccieaoBanus [94],
B KOTOPOM OBIJIO IOKAa3aHO, YTO HOCHUTENH IBYX (WIH
XOTs1 ObI OJHON) KOPOTKOW KOIMHUH 3TOrO T€Ha HUMEIOT
OoJiee BHICOKHUN PUCK JENPECCHU M CYUIHIA TPH OTHOM
U TOM K€ ypoBHe cTpecca. bonbioe yucio pador kak 1o
arpeccus, Tak M IO CyHMIUIaM, TAaKKe YKas3bIBaeT Ha
HECOMHEHHYIO pOJIb paHee u3yuyeHHoro [95] Hus-
ko¢yHKunoHanbHOro amienst MAOA-L. MoxHo corna-
CUTBCSA C TMPEIOI0KEHHUEM, BBICKa3aHHOM B 0030pe
[14], uTo 3TO MpUMeEp TUIEHOTPONHHU, KOTJA ONpeeaEH-
HbI€ I€Hbl OKa3bIBAlOT CBOE JIEHCTBUE HAa MHOTHE IOBE-
JICHYECKHE TMPOSBICHUS WM (HOPMUPYIOT HEKHE TICHUXO-
(U3HOIOTHYECKUE YA3BUMOCTH, B CHIIy KOTOPBIX MX HO-
CUTENIM MOTYT TPOSIBIIATH Pa3IMYHbIe BUIBI JIEBUAHTHO-
ro noseaeHus. OYEBUIHO, 3TH YSI3BUMOCTH TPU arpec-
CHBHOM M CYUIIUIATBHOM MOBEJCHUN OJIM3KU.

Bropoii no creneHu M3y4eHHOCTH C FE€HETUYECKUX
MO3ULMH ABIISETCS CUCTEMA CTPECC-PEarupoBaHMmsl, 3/1€Ch
BbIICISIIOTCA Takue Mapkepel, kak CRHRI, CRHR2,
TBX19/Tpit, FKBP5 n SKA2, >Ti TeHBl BOBJICYEHBI H
padory ITAC — or craguu popMupoBaHHs KJIETOYHBIX
CTPYKTYp THIOTaJIaMyca U TUMo(pu3a, OTBETCTBEHHBIX 32
BBIPAOOTKY PEIH3UHI-(DAKTOPOB M TPOIHBIX TOPMOHOB,
710 MOJYJISILIUK COCTOSIHUSI PELIENITOPOB K 3 PEKTOPHOMY
perynsaropy — Koptuzoiy. OTAeabHYI0 IpyIIy MapKepoB
COCTaBJISIOT HEUPOTPO(MUHBI, UX PEUENTOPHl U JAPYTHE
(hakTophl, yU4aCTBYIOIIME B MEXKKJICTOYHBIX B3aUMOJICH-
ctBusix B IHC (BDNF, NTRK?2, YWHAE), uto nom4ep-
KHBAeT 3HAUYCHHE HAPYIICHUH Pa3BUTHS (paHHETO CTpec-
cosoro nospexaenus) LIHC y ux Hocureneil.

Ecnu anamusupoBats Tabi. 2, To oOpamaeT Ha ceds
BHHMAaHHUE, 4YTO YHCIO MapKepOB, aCCOLUUPOBAHHBIX C
CYHMIIUIATBHOCTBIO, PUMEPHO BIIBOE OOJIBIIE, YEM YHC-
JIO MapKepOB, AaCCOMUPOBAHHBIX C arpeccued. [lpm
3TOM U3 27 MapKepoB TPETh ACCOIMHPOBAaHA C 0OOMMHU
MOBEICHYECKUMHU  OTKJIOHEeHusiMU. C  CcyuuuaaIbHbIM
MOBE/ICHUEM 4Yalle acCOLMUPOBAHbI T'EHbI, HMEIOIINE
OTHOILIEHHE K OOIIMM MeXaHH3MaM HEHpOHaJIbHOH ax-
tuBHOCTH (SCNSA, VAMP4), B TO BpeMsi Kak ¢ arpec-
CUBHBIM — T€HBI JO0()aMUHOBOW CHCTEMBI MO3Ta U pelen-
TOpOB TopMOHOB (Tabi. 2). HanGombiree unciio mapke-

As can be seen from Table. 2, the sys-
tem of serotonin and catecholamines is the
most studied, and in the works devoted to
aggressive and suicidal behavior, almost all
components of these systems are mentioned.
At the same time, there are convincing data
for a small number of genes. In particular,
this concerns the functional polymorphism
of the 5 -HTTLPR or SLC 6 A 4 serotonin
transporter gene, which became widely
known after the famous longitudinal study
[94], in which it was shown that carriers of
two (or at least one) short copy of this gene
have more high risk of depression and sui-
cide at the same level of stress. A large
number of works on both aggression and
suicide also indicate the undoubted role of
the previously studied [95] low-functional
allele MAOA- L. We can agree with the
assumption made in the review [14] that this
is an example of pleiotropy, when certain
genes have an effect on many behavioral
manifestations or form certain psychophysi-
ological vulnerabilities, due to which their
carriers can exhibit various types of deviant
behavior. Obviously, these vulnerabilities in
aggressive and suicidal behavior are close.

The second most studied from a genet-
ic point of view is the stress response sys-
tem, here such markers as CRHR I, CRHR
2, TBX19/Tpit, FKBP 5 and SKA 2, these
genes are also involved in the work of the
HPAS - from the stage of formation of the
cellular structures of the hypothalamus and
pituitary gland responsible for the produc-
tion of releasing factors and tropic hor-
mones, to the modulation of the state of
receptors for the effector regulator — corti-
sol. A separate group of markers consists of
neurotrophins, their receptors, and other
factors involved in intercellular interactions
in the CNS (BDNF, NTRK 2, YWHAE),
which emphasizes the importance of devel-
opmental disorders (early stress damage) of
the CNS in their carriers.

If we analyze the table 2, it is notewor-
thy that the number of markers associated
with suicidality is approximately twice as
large as the number of markers associated
with aggression. At the same time, out of 27
markers, a third is associated with both be-
havioral deviations. Suicidal behavior is
more often associated with genes related to
the general mechanisms of neuronal activity
(SCN 8 A, VAMP 4), while aggressive behav-
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poB nokanu3oBano Ha 17-i u 11-if xpomocoMax (TsITh U
YeThIpe COOTBETCTBEHHO), Jajee CICAYIOT 6-1 XpoMOCo-
Ma ¢ Tpemsa Mapkepamu, S5-s, 1-1 u X-xpomocoma (1o
JIBa MapKepa), ocTajJbHble XPOMOCOMBI HeCyT 1o 1 map-
Kepy.

HerpyaHo 3aMeTuTh, YTO TeHETHMYECKHE MapKephbl
HENOCPEACTBEHHO CBS3aHbl C YK€ NEPEYUCICHHBIMU
HEHpPOOMOIOrMYECKMMHU MEXaHW3MaMH, 4YTO OTpaXKaeT
CTpPaTEruI0 TE€HOB-KAHAWIATOB. B omnpenenéHHbli MoO-
MEHT Ha CMEHY J3TOW CTpaTerud MNpUILIa <«JTUIIEHHAS
MpeBapUTENbHBIX NAaTOT€HETUYECKUX THIIOTE3» CTpaTe-
TUsl MOJHOTreHOMHOTo ckaHupoBanms (GWAS, genome-
wide association studies) [95, 96]. [lokazaTesbHO TO, YTO
[0 CYUIMJIaJIbHOMY MOBEACHHIO (B OTHOIIEHUU KOTOPO-
ro gucio yxe npoBenéHueix GWAS npulimxkaercs K
20), 3T wucclneqoBaHUS HE BBISIBUWIM AacCOLUANANA C
HEHPOMEAMATOPHBIMU U TOPMOHAIBHBIMU CHUCTEMaM, O
KOTOpBIX IIUIa peYb BhIIE. B TO ke Bpems, cpeau 3Ha-
YUMBIX CHUTHAJOB ObUIM OOHapy>KEHbl MHOTOYHCIICHHBIE
TeHbl, UMEIOIME OTHOLICHHE K IMpoLieccaM pa3BUTUSA U
¢dopmupoBanus [THC, k HEHpOMIaCTUIHOCTH, CHHAIITO-
reHe3y, MEXKJIETOYHBIM B3aUMOJEUCTBUSAM, KIETOYHON
aare3uu U npoiudepannu, BHyTPHUKIETOYHBIM CUTHAIb-
HBIM CHCTEMaM, a TaKKe K IMMYHHBIM peakiusaM. 7o, B
YaCTHOCTH, Takue TeHbl, kak BDNF, CDHI10, CDH]I2,
CDHI13, CDHY, CREBI, DLKI, DLK2, EFEMPI,
FOXN3, IL2, LSAMP, NCAMI, NGF, NTRK2 wu
TBCIDI [98]. Ucnonp3ysi IOMOJHUTENbHbIE HPUEMBI
(comocTaBneHle CINUCKAa T'€HOB-KAaHIUIATOB, CHUTHAJIOB
GWAS, pe3ynbTaToB MOJHO3K30MHOI'O CEKBEHUPOBAHUS
(WES), nanHbIX TPaHCKpPUIITOMHOTO aHajH3a) B OMHOMI
U3 MocineaHuX paboT Obutn uaeHTuuuuposans! 40 re-
HOB, KOTOpPbIE MOXHO CYHTaTh CHEIMU(PUIHBIMHU TIO OT-
HOILEHUIO K CYMLHUJAIBHOMY IOBEJIEHHUIO, TO €CTb HE
HMMEIOLUMHI T€HETUYECKON KOPPENSIMU C MCUXUYECKH-
MU pacctpoicTBamu [99]. MHTEpecHo, YTO Cpeau HHX,
MIOMHMMO CBSI3aHHBIX C MPOLIECCAMH Pa3BUTHS U KJIETOY-
HBIX B3aUMOJICHCTBUI, OOHAPYKUITUCH TeHBI, CBI3aHHBIE
C KJIETOYHBIM LUKJIOM M penapauuei [IHK, 4yrto craBut
BOTIPOC O BO3MOKHOM CBSI3M C KAHIIEPOTECHE30M.

[lonmHOreHOMHBIE HMCCNENOBaHUS TPH arpecCUBHBIX
¢deHoTHmax (arpecCUBHOCTh MOAPOCTKOB IO OLEHKaM
poauTene MM IIKOJbHBIX BOCHHUTATENIeH, JaHHbIE
OTNIPOCHHUKOB Ha BPKACOHOCTh WM aHTUCOIMAILHOE TIO-
BEJICHWE, KOHTHHTEHTBI 0CO00 OIAaCHBIX MPECTYITHHKOB,
HaXOJAIIMXCSI B MECTaxX JIUIICHUSI CBOOOIBI, TAITUEHTHI C
m30(pEeHNEN, MOIETbHBIE HCCIIEIOBAHUS HA KUBOTHBIX )
HE CTOJb MHOTOYMCIIEHHBI, HAKOIUICHHE HH(pOpMaIMU
npoaokaercs. Tem He meHee, B oqHoM u3 GWAS Ha
TMOMYJISIUK TIPECTYITHUKOB, COBEPILMBIINX TKKUE TIpe-

ior is associated with genes of the dopamine
system of the brain and hormone receptors
(Table 2). The largest number of markers is
localized on the 17th and 11th chromosomes
(five and four, respectively), followed by the
6th chromosome with three markers, the 5th,
Ist and X chromosomes (two markers each),
the remaining chromosomes carry 1 marker.
It is easy to see that genetic markers
are directly related to the already listed neu-
robiological mechanisms, which reflects the
strategy of candidate genes. At some point,
this strategy was replaced by a “devoid of
preliminary pathogenetic hypotheses™ strat-
egy of whole genome scanning (GWAS,
genome-wide association studies) [95, 96].
It is indicative that for suicidal behavior (for
which the number of already conducted
GWAS approaches 20), these studies did
not reveal associations with the neurotrans-
mitter and hormonal systems discussed
above. At the same time, numerous genes
related to the development and formation of
the CNS, neuroplasticity, synaptogenesis,
intercellular interactions, cell adhesion and
proliferation, intracellular signaling sys-
tems, and immune reactions were found
among significant signals. These are, in
particular, such genes as BDNF, CDH 10,
CDH 12, CDH 13, CDH 9, CREB 1, DLK 1,
DLK 2, EFEMP I, FOXN 3, IL 2, LSAMP,
NCAM 1, NGF, NTRK 2 and TBC 1 D 1
[98]. Using additional techniques (compari-
son of the list of candidate genes, GWAS
signals, results of whole exome sequencing
(WES), transcriptome analysis data), in one
of the latest works, 40 genes were identified
that can be considered specific to suicidal
behavior, that is, having no genetic correla-
tion with mental disorders [99]. It is inter-
esting that among them, in addition to those
associated with developmental processes
and cellular interactions, genes associated
with the cell cycle and DNA repair were
found, which raises the question of a possi-
ble connection with carcinogenesis.
Genome-wide studies with aggressive
phenotypes (aggressiveness of adolescents
as assessed by parents or school teachers,
data from questionnaires for hostility or
antisocial behavior, contingents of especial-
ly dangerous criminals in prisons, patients
with schizophrenia, animal model studies)
are not so numerous, the accumulation of
information continues. However, in one of
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CTYIUICHUsI TPOTHUB JIMYHOCTH, OOHApyKEeHa acCOIMALUs
Mexay renom CDHI3, y4acTBYHOIIMM B KOJIHWPOBAHWUU
Oenka aare3un HeWpoHHbIX MeMOpaH [14, 100]. MUurepec-
HO, 4TO 3TOT K€ I'€H INPUCYTCTBYET KaK 3HAYUMBII CUTHAI
B GWAS no cyunmaansHbiM nmonsitkam [98].

HccnenoBanus arpecCUBHBIX ()EHOTHIIOB UMEIOT TI0
CPaBHEHHIO C CyWIUAATIbHBIMUA (PEHOTHUIIAMU HEKOTOPOE
MPEUMYIIECTBO — OHHM MOTYT IIHPOKO HCIIOJIb30BaTh
MOJIETH Ha KUBOTHBIX. OHA U3 MOCIEAHUX PabOT TaKo-
ro poga, komOunupys mansubie 10-tu GWAS, nocss-
IIEHHBIX arpecCUBHBIM (EHOTHIIAM 4YelloBeKa (OT IMOoJ-
POCTKOBOIO 10 B3pOCJIOr0 BO3pacTa), JaHHbIE TpaH-
CKPHIITOMAa MHOPEIHBIX JTMHUI MBIIIEH M KPBIC C pa3iu-
Yaromiecs arpeCCUBHOCTHIO U JTAHHBIE 110 MOHOTE€HHBIM
3a00JIeBaHUsIM, TIPEUIOKUIIA CIIUCOK Takke u3 40 B3au-
MOCBSI3aHHBIX T€HOB, C OOJBIION BEPOATHOCTHIO ACCO-
LUUPOBAaHHBIX C arpecCHUBHOCTBIO Kak ueprou [101].
[TopazurensHo, HO cpean ATUX TeHOB, moMuMo MAOA,
OOHApYKUIIOCh MHOKECTBO T'€HOB, MMEIOIIUX OTHOIIIE-
HUE K MEXKJICTOYHBIM B3aHMMOJACHUCTBHAM, paboOTe CHUT-
HAJIBHBIX MOJIEKYJ, KOTOpbIe NPUHUMAIOT Yy4yacThe B
pPa3BUTUM U IIOCTOSIHHOW IEPECTPOMKE KIETOYHBIX U
CHUHANTUYECKUX CTPYKTYp B MO3re, a Takke K BHYTpH-
KJIETOYHBIM CUTHAJIBHBIM KacKajaM, KOTOpBIE OIocpe-
aytoT 3¢dexTsr HefipoMeanaTopoB M HEHPOMOIYIATO-
poB [14, 101]. Bc€ aTo BecbMa OJIM3KO K TEM HOBEUIITUM
pesynbrataMm GWAS, KoTopble OMUCHIBAIOT acCOLMALUN
¢ cyHuuaanbHeIMU (perotunamu [99].

AHanu3upys BCIO MacCy CBEJACHHUH O F€HETHUYECKOU
MOJIOTUIEKE arpecCru U CyHMIUIa, Mbl IPUXOJIUM K BBIBO-
Iy O HeoObIYaifHON OJIM30CTH BBIABISAEMBIX (PAKTOPOB U
MEXaHM3MOB. DTO KacaeTcsi U B3aUMOJIEUCTBUS T€HOB U
Cpelibl, KOTOPbIE Mbl HE UMEEM BO3MOKHOCTHU 31€Ch I0-
IpoOHO 00CYXIaTh, HO KOTOPOE Ha CAMOM JIeJIe SBIISIET-
CSl 2NABHbIM MeXaHUu3MOM, TIOCKOJIBKY HaclelyeTcsi He
arpecCUBHOCTh WJIM CYyMUUAAIBHOCTb, a Npeopacnono-
JHCEHHOCMb K HUM, U DNUSCHEMUYECKUX (eHOMEHO8, TI0-
CPEIICTBOM KOTOPBIX, KaK IMOATBEP)KIAIOT BCE HOBBIE
JTaHHbIE, YCTAHABIMBACTCS OINpeneaEHHasi YyBCTBUTEb-
HOCTh (Y3BUMOCTH) K cpene [85, 93]. bonee Toro, npu-
MEHUTEJIbHO K arpeCCUBHOCTH TaK»Ke 00CYk/IaeTCsl KOH-
LEenus cTpecc-ysa3BUMOCTH [17], koTopast sBiseTcst oc-
HOBHOM B KOHTEKCTE CYMIMIAIBHOTIO NOBeAcHUS. Bcé
3TO SIBISAETCS €IIE€ OJHUM MOJATBEPKICHUEM TECHOM B3a-
MMOCBSI3U arpecCud U ayToarpeccuu, Temepb YxKe Ha
TEHETHYECKOM YPOBHE.

buonoonuce cyuyuoa u aepeccuu, u opysue 603-
ModHcHOCMU

Bosznukaromue B CBSI3M C T€HETHUYECKHMMHU OCOOCH-
HOCTSIMH METa0OJIMYECKUE WIH CTPYKTYPHBIE OCOOCHHO-

the GWAS on a population of criminals
who committed serious crimes against a
person, an association was found between
the CDHI3 gene, which is involved in en-
coding the neuronal membrane adhesion
protein [14, 100]. Interestingly, the same
gene is present as a significant signal in
GWAS for suicide attempts [98].

Studies of aggressive phenotypes have
some advantage over suicidal phenotypes in
that they can make extensive use of animal
models. One of the latest works of this kind,
combining data from 10 GWAS on aggres-
sive human phenotypes (from adolescence to
adulthood), transcriptome data from inbred
lines of mice and rats with differing aggres-
siveness, and data on monogenic diseases,
also proposed a list of 40 interrelated genes,
most likely associated with aggressiveness as
a trait [101]. Surprisingly, among these
genes, in addition to MAOA, many genes
were found that are related to intercellular
interactions, the functioning of signaling
molecules that are involved in the develop-
ment and constant restructuring of cellular and
synaptic structures in the brain, as well as to
intracellular signaling cascades that mediate the
effects of neurotransmitters. and neuromodula-
tors [14,101]. All this is very close to those
recent GWAS results that describe associations
with suicidal phenotypes [99].

Analyzing the whole mass of infor-
mation about the genetic background of
aggression and suicide, we come to the con-
clusion that the identified factors and mech-
anisms are extremely close. This also ap-
plies to the interaction of genes and the en-
vironment, which we do not have the oppor-
tunity to discuss in detail here, but which is
actually the main mechanism, since it is not
aggressiveness or suicidality that is inherit-
ed, but a predisposition to them, and epige-
netic phenomena, through which, as more
and more new data confirm, a certain sensi-
tivity (vulnerability) to the environment is
established [85, 93]. Moreover, in relation to
aggressiveness, the concept of stress vulner-
ability is also discussed [17], which is the
main one in the context of suicidal behavior.
All this is another confirmation of the close
relationship between aggression and auto-
aggression, now at the genetic level.

Biosignature of suicide and aggres-
sion, and other possibilities

Metabolic or structural features arising
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CTH TPYJIHO MPEICKa3yeMbl, IPU 3TOM (PYHKIUS MHOTHX
BBISIBISIEMBIX I'€HOB HEU3BECTHA, M UX CBA3b C H3ydae-
MBIM TMTOBEJCHYCCKUM (DEHOTHUIIOM, OCOOEHHO TaKWUM, KaK
caMoyOuiicTBO, yacTo HeoObsIcHUMa [99]. B To xe Bpe-
Msl, COBPEMEHHbBIE TEXHOJOTUYECKHE BO3ZMOKHOCTH T103-
BOJIIIOT B MpoOE€ CBHIBOPOTKH KPOBU OIHOBPEMEHHO
OIIPENENINTh HECKOJBKO JAECATKOB KIFOYEBBIX META0OIH-
TOB (YIJIEBOJIOB, aMUHOKHUCIIOT, HEHPOMEINATOPOB, TOP-
MOHOB, JIMIIUAOB U UX MPOU3BOJHBIX, IPOMEKYTOUHBIX
cyOCcTpaToB W T.J.). OTH HAOOp MapaMeTpOB OpraHu3Ma
(MeTaboIOM) OTpaXkaeT HE TOJBKO €ro TCHETHUYECKHE
0COOCHHOCTH, HO M MHOXECTBO CPEJIOBBIX BIIHMSHHIA, B
YaCTHOCTH poJib 00pa3a JKW3HM, YPOBHS CTpecca, a Tak-
&Ke IueThl M MuKpoOuoma. HakammmBaercst Bc€ Ooublie
CBEICHUI O CTAaTUCTUYECKH 3HAYUMBIX OCOOEHHOCTSIX
MeTa0O0JIOMOB TPH PA3IUYHBIX HEHPONCHXUATPHUECKUX
paccTpoiicTBax M TMOBEJCHUYECKUX OTKJIOHEHHUSAX, YTO
MO3BOJIAET TOBOPUTH O «OHMOIMOANHUCKY» JTHUX pac-
CTPOWCTB U, OTEHLUAIBHO, O BO3MOXXHOCTHU Aupdepen-
nuMpoBaTh ux Apyr ot apyra [102, 103]. UasiMu cioBa-
MH, peyb HUAET O NEPCOHAIM3UPOBAHHON MeIULIMHE
MPUMEHUTENBHO K MCUXUYECKUM M MOBEIEHYECKUM pac-
ctpoiictBam [103]. MeTtabosioM B cOYeTaHUU C APYTUMH
HMCTOYHUKAMHU (T€HOM, TPAHCKPUIITOM, MPOTEOM, SITUTE-
HOM, METHJIOM, (DE€HOM M MHKPOOHMOM) CO3/1aéT CUCTEM-
HeI 3QdexT OGompmmx 00BEMOB mHbOpMaIuu, odOpa-
00TKa KOTOPBIX TpeOyeT HOBBIX MOAXOJOB, UTOTOM KO-
TOPBIX CTAHOBUTCS CO3/1aHUE LU(PPOBOro «obdpasza» pac-
ctporictBa [104].

UccnenoBanust B 3T0i 00JaCTH aKTMBHO HAKaIuIU-
BalOT MH(GOPMAIINIO, KOTOPast TOKa HOCUT Pa3pO3HEHHBIN
xapakrep. TeM He MeHee, HEeKOTOpbIe HAOIIOCHUS YKE
CETO/HS TPEACTABISAIOT WHTEpec. Tak, W MpH CYHWIH-
JAJIbHOCTH, U TPU arpeccuM «3BydaT» MOKa3aTelu Ju-
MUIHOTO OOMEHa U 0OHAPYKUBAIOTCS KOPPEISAIIMUA MEXK-
Ny TIOBEJICHUECKUMHU MPOSIBICHUSIMU U KOHLUEHTPALUSIMU
HelipoMennatopoB, B yactHoctu, | AMK, B chiBopoTke
kpoBu [105, 106]. HeiipoOuomornyeckue MOIXOIBI, C
y4€TOM COBPEMEHHBIX TEHACHINH K U(GPOBHU3AINH,
JIOTIOJTHSAIOTCS  MH(POPMAIIMOHHBIMA ~ BO3MOKHOCTSIMH.
[Ipu sToM ecnau meTabosioM (Kak OMOXMMUYECKUH Cle]
paccTpoiicTBa) emE nNpeJCTOUT OLEHUTh C TOYKU 3PEHUs
CHeIM(PUYHOCTH B OTHOUIEHMM MOBEJCHYECKHX JIeBUA-
LM, TO MOWCK CIENOB B COLHUAIBHBIX CETIX YK€ HAET
onpenenéHHble pe3yabTaThl. Hampumep, mmdpoBoii cien
MOJIOJIBIX JIFOJICH, COBEPIIWBIINX CAMOIOBPEKICHUSA,
OTJIMYAJICS HA CTPAaHUIAX MPOQHUIIEH B COIMAIBHON CETH
OT KOHTPOJIbHOM TPYIIbl HaJMYUEM arpecCUBHOIO KOH-
TEHTa ¥ O0WJIMEM M300pakeHU C arpecCUBHBIM COJEP-
xanueM [107]. B nutepatype o1HOBpeMEHHO 00CYyXka-

from genetic characteristics are difficult to
predict, while the function of many of the
identified genes is unknown, and their rela-
tionship with the studied behavioral pheno-
type, especially such as suicide, is often
unexplained [99]. At the same time, modern
technological capabilities make it possible
to simultaneously determine several dozen
key metabolites (carbohydrates, amino acids,
neurotransmitters, hormones, lipids and their
derivatives, intermediate substrates, etc.) in a
blood serum sample. This set of parameters
of an organism (metabolome) reflects not
only its genetic characteristics, but also many
environmental influences, in particular the
role of lifestyle, stress levels, as well as diet
and microbiome. More and more information
is accumulating about the statistically signifi-
cant features of metabolomes in various neu-
ropsychiatric disorders and behavioral ab-
normalities, which allows us to speak about
the “biosignature” of these disorders and,
potentially, about the possibility of differen-
tiating them from each other [102, 103]. In
other words, we are talking about personal-
ized medicine in relation to mental and be-
havioral disorders [103]. The metabolome in
combination with other sources (genome,
transcriptome, proteome, epigen, methyl,
phene and microbiome) creates a systemic
effect of large amounts of information, the
processing of which requires new approach-
es, the result of which is the creation of a
digital “image” of the disorder [104].
Research in this area is actively accu-
mulating information, which is still frag-
mented. Nevertheless, some observations
are of interest even today. So, both in sui-
cidality and aggression, indicators of lipid
metabolism “sound” and correlations are
found between behavioral manifestations
and concentrations of neurotransmitters, in
particular, GABA, in blood serum [105,
106]. Neurobiological approaches, taking
into account modern trends towards digital-
ization, are complemented by information
capabilities. At the same time, if the metab-
olome (as a biochemical trace of a disorder)
has yet to be assessed in terms of specificity
in relation to behavioral deviations, then the
search for traces in social networks already
gives certain results. For example, the digi-
tal footprint of young people who commit-
ted self-harm differed on social network
profile pages from the control group in the
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€TCsl HECKOJbKO acCMEeKTOB 3TOM MpoOJieMbl — Kak HC-
M0JIb30BaTh SIBHbIC M HESBHbIC MPU3HAKH CYHUIMIATIbHO-
CTH, TPOSBIIAIONIMECS B WH(OPMALMOHHOM MPOCTpaH-
CTBE B COYETAaHWU C TCHETWYCCKOW HMHpOpMammen s
NpEeANKINA W TpeBeHIuu cyunuaoB [108], u kakue u3
3THX CHUTHAJOB MOXHO PacIleHHUBAaTh KaK CBOEOOpa3HYyIO
U(GPOBYIO ayTOArPECCHI0 — N300pakeHHe ceOsl B Hera-
tuBHOM Kitoue [109]. Takum oOpa3zom, cambie COBpe-
MEHHBIE U TEXHOJIOTUYHBIE MOAXO0/bI K aHAIHU3Y JaHHOM
mpo0JieMbl TakKe CBHIETEIBCTBYIOT O B3aUMOCBSI3U
arpeccuyl U ayToarpeccuu.

3axniouenue.

I'emepocennocms acpeccuu u aymoazpeccuu

Arpeccusi, BHE BCSIKOTO COMHEHHS, aCCOIMMPOBaHA
C CyMIUJAIBHBIM TIOBEJIEHHEM, 00 3TOM TOBOPAT MHOTO-
YHCJICHHBbIC JaHHbIC, TOJYyYEeHHBIE C HCIIOJIb30BAHUEM
TICUXOJIOTHYECKUX MHCTPYMEHTOB. Tak, Mo JaHHBIM CH-
CTeMaTHUYECKOro 0030pa U MeTa-aHaiau3a 77 MccienoBa-
HUI, B KOTOPBIX M3y4ajach CBS3b MEXIY ICHUXOMETPH-
YEeCKH H3MEPSIeMBbIMU MOKAa3aTeIsIMU arpecCUBHOCTH U
CYMLUJAIBHOCTH, BBIPUCOBBIBAETCs ciabas, HO 3HA4M-
Masi CBSI3b MEXIy UMIyJbcuBHOCThIO (7=0,19), arpec-
cuBHocThiO (0,23), ummynscuBHOM arpeccueit (0,16) u
cynuuganbHocThio [110]. Ananu3 ¢ mo3unuii Guosoru-
YECKHX MEXaHWU3MOB, MPEIANPUHATHI HAMH, BCKPHIBACT
BHYTPEHHIOIO MMOJIOIUIEKY 3TOM cBsizu. OO1ue Ouosoru-
YeCKHE MEXaHU3Mbl arpecCHM M CYHMIUAA OTPAXKaIoT
CYIITHOCTh arpecCMBHOTO WHCTHHKTA W €r0 pas3InvHbIe
MOBE/ICHYECKUE TIPOSIBIICHUS, B BUIE TETEPO- M ayTo-
arpeccun. Takum 00pa3oM, TakoW aHAIW3, MyCTh U C
HEMUHYEMBIMH OTOBOpPKAaMH, C yU4ETOM BCEX HEOTpese-
NEHHOCTEH, MPOJUKTOBAHHBIX HEOJHOPOAHOCTHIO KOH-
TUHTEHTOB, CIIEKTPa MPOSIBJICHUH U CIIOCOOOB pErucTpa-
UM JAHHBIX, MOATBEPKAAET «IPOMYKTHBHYIO» HJICIO
@peiina 0 NEpPeOPUEHTUPOBAHNYN arpeccuy Ha CyObeKTa
C TpeBpallleHueM e€ B ayroarpeccuio u cyurua. B 6omnee
COBPEMEHHOM IIPEJICTABICHUN arpeccust — 3TO 3HI0pe-
HOTHIT TI0O OTHOIIEHHUIO K CYWIUIY, TITyOHMHHBIH OMOJI0-
rHYecKuil (pakTop, KOTOPBIM JIEKUT B OCHOBE CYMIIU-
nanpHOro moseaenus [111]. DHpodeHoTnn pogHUT Ta-
Koe cyry0o 4eioBeueckoe sIBI€HUE, KaK CYULU, C IpY-
TUMH OHOJIOTHYECKHUMH OOBEKTaMH — OT HAIHUX OJIH-
KANIIUX POJICTBEHHUKOB-TIPUMATOB, 10 O0Jiee OTIAIEH-
HBIX BUIOB.

Arpeccusi mpeacTaBisieT coOOM IpeBHEHIINX BUJ
MHCTUHKTUBHOTO TMOBEJAEHUS, O3TO MOATBEPKAAETCS
HaJIMYUEM «3aKOHCEPBHUPOBAHHBIX» HEHPOHAIBHBIX U
TYMOpaJbHBIX MEXaHU3MOB, OOECHEeYMBAIOIIUE arpec-
CHUBHBIE DEaKIMM y caMbIX pas3HbIXx BHIOB [112]. Kak
0001 OMOJIOTHYECKN YKOPCHEHHBIN WHCTHHKT, 3aBH-

presence of aggressive content and the
abundance of images with aggressive con-
tent [107]. The literature simultaneously
discusses several aspects of this problem -
how to use explicit and implicit signs of
suicidality, manifested in the information
space in combination with genetic infor-
mation for the prediction and prevention of
suicides [108], and which of these signals
can be regarded as a kind of digital auto-
aggression — the image of oneself in in a
negative way [109]. Thus, the most modern
and technological approaches to the analysis
of this problem also indicate the relationship
between aggression and auto-aggression.

Conclusion. Heterogeneity of aggres-
sion and autoaggression

Aggression is undoubtedly associated
with suicidal behavior, as evidenced by
numerous data obtained using psychological
tools. Thus, according to a systematic re-
view and meta-analysis of 77 studies that
examined the relationship between psycho-
metrically measured indicators of aggres-
siveness and suicidality, a weak but signifi-
cant relationship emerges between impul-
sivity (7=0.19), aggressiveness (0.23), im-
pulsive aggression (0.16) and suicidality
[110]. The analysis from the standpoint of
biological mechanisms, undertaken by us,
reveals the inner background of this connec-
tion. The general biological mechanisms of
aggression and suicide reflect the essence of
the aggressive instinct and its various be-
havioral manifestations, in the form of het-
ero- and auto-aggression. Thus, such an
analysis, albeit with inevitable reservations,
taking into account all the uncertainties dic-
tated by the heterogeneity of contingents, the
spectrum of manifestations and ways of re-
cording data, confirms Freud's "productive"
idea of reorienting aggression towards the
subject, turning it into autoaggression and
suicide. In a more modern view, aggression
is an endophenotype in relation to suicide, a
deep biological factor that underlies suicidal
behavior [111]. The endophenotype links
such a purely human phenomenon as suicide
with other biological entities, from our clos-
est primate relatives to more distant species.

Aggression is the oldest type of in-
stinctive behavior, this is confirmed by the
presence of "conserved" neuronal and hu-
moral mechanisms that provide aggressive
reactions in a variety of species [112]. Like
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CSAIIMHA OT F€HETUYECKUX IETEPMHUHAHT, arpeccusi sBIs-
eTcsl IPOAYKTOM HBoOJoUUH. O4YeBHIHO, arpecCHUBHBIE
HUMIYJBCHI MOTYT OKa3aThCsl SBOJIIOIIMOHHO BBITOIHBIMU
B OIpEAENEHHBIX YCIOBUSIX, HAPUMED, BO BPaKICOHOM
okpyxxeHuu. Ecnu uzgess @peiina BepHa, TO JaBieHUE
HBOJIIOLIMM OJIHUM W3 CBOUX TOCJEICTBUHN JeNlaeT BEpo-
STHBIM B caMoyOuiicTBo. OTHaKO HEOOXOAMMO 00paTUTh
BHUMaHHUE Ha KpaiHe HU3KUE KOAPQPUIIMECHTHI KOpPeIs-
LUU MEXAY NICUXOMETPUYECKU U3MEPSEMBIMH TOKa3aTe-
JISIMU arpeCCUBHOCTU U CYMIIUJAIBHOCTH, YTO TOBOPUT O
TETEPOTEHHOCTH MCCIEAOBaHHBIX mnomysamuit  [110].
DTOMY €CTh U HBOJIIOLIMOHUCTCKHE, U TICUXOJIOTUYECKUE
OOBSICHEHHS.

DBOIOMUOHUCTHI, OOBICHSIOUINE arpeCCUBHOE MO-
BEJICHUE YEJI0BEKa, 00palial0T BHUMaHUE Ha TO, YTO JBa
TUINA arpeccuu (peakTHBHAas M NPOAKTUBHAs) MOIJHU B
paBHOI Mepe MOoJIy4aTh MOJKPEIUIEHHE B MPOIECCe IBO-
JOUWYU B CUITy (POPMUPOBAHUS COIMAIBHBIX OTHOIICHUN
u MexaHu3MoB HakazaHust [113]. JloruuHo, B cBsizu C
9TUM IMPEACTAaBUThH JIBa THUIA arpecCUM KaK AaHaJOTHIO
JIBYX THIIOB camMoyoOwmiicTBa (puc. 2).

Takast cxema He MPOTUBOPEYUT (HAKTUUECKUM JIaH-
HBIM 00 MMIYJIbCUBHBIX U CIUIAHUPOBAHHBIX CaMOYOHii-
CTBaX, a TaK)K€ HAXOIUT MOAKPEIUICHHE MpH 00Cyxe-
HUU TICUXOJOTHYECKUX YepT U APYTuX (HakTopoB (IemMo-
rpadUYecKuX, CEMEWHBIX, CBSI3aHHBIX C TOJIOM CYOBEK-
Ta, WIK C ICUXONATOJOIHEH), KOTOpBIE COMYTCTBYIOT
3TUM JIByM THUIIaM CYHLUJATbHOCTH.

any biologically rooted instinct that depends
on genetic determinants, aggression is a
product of evolution. Obviously, aggressive
impulses can be evolutionarily advantageous
under certain conditions, for example, in a
hostile environment. If Freud's idea is cor-
rect, then the pressure of evolution makes
suicide likely as one of its consequences.
However, it is necessary to pay attention to
the extremely low correlation coefficients
between psychometrically measured indica-
tors of aggressiveness and suicidality, which
indicates the heterogeneity of the studied
populations [110]. There are both evolution-
ary and psychological explanations for this.

Evolutionists explaining the aggressive
behavior of a person pay attention to the
fact that two types of aggression (reactive
and proactive) could equally receive rein-
forcement in the process of evolution due to
the formation of social relations and punish-
ment mechanisms [113]. In this regard, it is
logical to present two types of aggression as
an analogy of two types of suicide (Fig. 2).

This scheme is consistent with the evi-
dence for impulsive and planned suicides,
and is also supported by discussions of psy-
chological traits and other factors (demo-
graphic, familial, sex-related, or psycho-
pathology) that accompany these two types
of suicidality.

OO6mue HePOoOHOTOTHUECKNE MEXaHU3MbI
(cepoTOHHHOBAS, KATEXOJIAMHHOBAS, JIP. CHCTEMbI MO3Ta, CHCTEMa CTPECC-PearupoBaHus, TCHETUUCCKIE (haKTOPBI,
B3aUMOJICUCTBHE I'EHOB M CPEJIbl, JMUTCHETUICCKUE (PEHOMEHBI)
General neurobiological mechanisms
(serotonin, catecholamine, other brain systems, stress response system, genetic factors, interaction of genes and environment,
epigenetic phenomena)

ba30Bblii HHCTUHKT — arpeccust
Basic instinct — aggression

ATPECCHA / AGGRESSION I <

) ey

| CYULIIJL / SUICIDE

'

WmnynecuBHblii / Impulsive

PeakTuBHasg / AddexruBnsrii / Affective

disorder

[poakTuBHas /

Reactive Ha ¢done npuema ankorossi, Tpe- Proactive
Ha ¢done nenpeccun,
I/IMHyHBCHBHaﬂ BOXKHOT'O M/WJIN TMOTPAaHUYHOTO C]‘[_]'[aH]/]p()BaHHaﬂ /
. N JUCTUMHHU W COMAaTHYECKOTO
/ Impulsive JIMYHOCTHOTO PacCTpoiicTra / Planned
. . 3aboeBaHus /
AddexrrBHas / Caused by alcohol intake, anxiety Xonoxanas / .
. . . Caused by depression,
Affective and / or borderline personality Cold

CnnanupoBannsliii / Planned
Hamepennslii / Deliberate

dysthymia or somatic disease

Puc. / Fig. 2. Cxema B3aMMOOTHOIICHUN arpecCuy U CYUIUJA C YYETOM I'eTEPOr€HHOCTH 3TUX BHUJIOB TOBEACHUS /
Interrelations between aggression and suicide with regards of heterogeneity of these behaviours.
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Tax B paborte [114] mpemnaraercs «mpenapupo-
BaTh» CYMIMJIAJIbHBIN (PEHOTHUN Ha JIBa BapHaHTa — Ipe-
MMYIIECTBEHHO HMITYJIbCUBHbBIN, aCCOLIMUPOBAHHBIN C
0osiee MOJIOJIBIM BO3PACTOM, BPaKIEOHOCTHIO, aHTHCO-
LUAJIbHBIM TUIIOM JIMYHOCTH, 3aBUCUMOCTSIMU U BBICO-
KO KOMOPOWIHOCTBIO TICHXHYECKHX HapyIIeHWuH, u
BTOpPOI BapHaHT — MEHEe MMITYJIbCUBHBIN, OOjee Hame-
PEHHBIH, aCCOMUPOBAHHBIN C JENPECCUBHBIMU MEPEKU-
BaHUSIMU U ¢ OoJiee cTapiuM Bo3pacToM. Hamr ananus ¢
TOUKU 3pEHUs] OHMOJIOTMYECKUX JETEPMUHAHT arpeccHB-
HOCTU U CYMIMIAIBHOCTH NPUAAET TAKOW TUXOTOMMH,
XOpOIIIO M3BECTHOW W TMOHATHOHM JTIOOOMY, KTO 3aHUMa-
eTcs nmpo0IeMoil caMOyOHIiCTB, SBOJIIOMOHHO 00OCHO-
BaHHYIO MOJAOIUIEKY. VIHTEpECHO, YTO C TOYKHU 3pEHUS
COLMAJILHON 3BOJIIOIMM OOJIbIIAs CKIOHHOCTh K IPOAK-
TUBHOM arpeccuu 1o CpaBHEHUIO C PEAKTUBHOM, CKopee
BCEro SIBJIICTCSI YMCTO YEJIOBEYECKHUM IPUOOpETEeHHEM
[115].

Takum oOpa3om, uaes 00 WHBEPCHUH arpeccuu ¢
MIPEBPALICHUEM €€ B ayTOarpecCHIo U CyMIHU/ HECKOJIBKO
YCIIOKHSIETCSA, TMOCKOJNBKY TpelyeT yuéTa pazIuyHbIX
BUJIOB arpeccud U CyHWIMJa, HO B IEJIOM HaXOIUT BCE
Ooblle mMoATBepkAeHUN. bruonorndeckuii moaxos mos-
BOJISIET JIy4llle MOHSTh U MOATBEPIUTH CIIPABEINBOCTD
uaeu 3. Opeiiza, a TAKKE OTKPHIBAET HOBBIE NIEPCIIEKTH-
BbI UCCJIEZIOBAaHUN B 3TOM HAIPABJICHUU C y4ETOM reTe-
POTE€HHOCTH arpeccuy M CYUUUAa M CYLIECTBYIOLIUX
npo0esoB B M3yYeHHH HEWPOOHOIIOTHYECKUX (aKTOPOB
9TUX BUJOB MTOBEICHUS.

JIutepatypa / References:

Thus, in [114], it is proposed to “dis-
sect” the suicidal phenotype into two vari-
ants - predominantly impulsive, associated
with younger age, hostility, antisocial per-
sonality type, addictions and high comor-
bidity of mental disorders, and the second
variant — less impulsive, more intentional,
associated with depressive experiences and
with older age. Our analysis in terms of the
biological determinants of aggressiveness
and suicidality lends an evolutionary basis
to this dichotomy, which is well known and
understood by anyone who studies the prob-
lem of suicide. Interestingly, from the point
of view of social evolution, a greater pro-
pensity for proactive aggression compared
to reactive aggression is most likely a pure-
ly human acquisition [115].

Thus, the idea of the inversion of ag-
gression with its transformation into auto-
aggression and suicide becomes somewhat
more complicated, since it requires taking
into account various types of aggression and
suicide, but in general it finds more and
more evidence. The biological approach
makes it possible to better understand and
confirm the validity of Z. Freud's idea, and
also opens up new prospects for research in
this direction, taking into account the heter-
ogeneity of aggression and suicide and the
existing gaps in the study of the neurobio-
logical factors of these types of behavior.
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AGGRESSION AND AUTOAGRESSION (SUICIDE) - A NEUROBIOLOGICAL ANALYSIS

V.A. Rozanov St. Petersburg State University, St. Petersburg, Russia; v.rozanov@spbu.ru
V.M. Bekhterev National Medical Research Center, St. Petersburg, Russia
Abstract:

In suicidology, the concept of "autoaggression" is often used both as aggression directed at the subject and as a synonym
for suicidality, mainly based on psychoanalytic ideas formulated by Z. Freud. The aim of this descriptive review is to
analyze these ideas as objectively as possible using neurobiological, neuropsychological, and neurogenomic data. Results.
In modern suicidological discourse, the concept of "aggressive suicide" is substantiated, that is, suicide committed in the
most lethal ways, in which aggression acts as a personality trait that directly predisposes to committing suicide. We re-
viewed the basic ideas about the relationship between aggression and auto-aggression from the standpoint of the concep-
tual apparatus, some statistical data and general neurobiological factors. The data presented in the review indicate that the
modern understanding of aggressive behavior (for example, in the context of psychopathy or antisocial personality disor-
der) and suicidal behavior, with all the variety of approaches, comes from largely coinciding ideas. In both cases, the
same neurobiological systems are involved (serotonin, catecholamine, neuroendocrine regulation system, and a number
of others), neuropsychological and psychophysiological parameters are very similar, neuromorphological deviations
(volumetric and functional assessments of the activity of the prefrontal cortex, amygdala, and emotional structures) have
similar features. A significant number of genetic markers are common for aggression and suicide. Neurobiological evi-
dence reveals the factors that underlie the close association between aggressiveness and suicidality as measured by ques-
tionnaires and psychological tools. The aggressive instinct or trait acts as a suicidal endophenotype, along with other
endophenotypes such as stress vulnerability and some personality traits. The heterogeneity of aggression (reactive, impul-
sive and emotionally loaded, and proactive, planned, prudent and cold) has its analogies in the form of impulsive suicide
against the background of the disinhibitory effect of alcohol and conscious and planned suicide against the background of
depressive states. Conclusion. The neurobiological approach confirms the productivity of the ideas expressed by psycho-
analysts and opens up new perspectives on the study of both aggression and suicide.
Keywords: aggression, autoaggresion, suicide, neurobiological mechanisms
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