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VYcranosneHo, uto 21-nHeBHOE ymepeHHoe DOMD citabOBBIpaKEHHO YCHIIMBACT arpeccHIo y OecIopOmHBIX
KPBIC-CAMIIOB B IMapaJirMe «PEe3HJCHT — HHTPYAEP», 4YTO MPOSABISIETCS B JJOCTOBCPHOM YBEIHYCHHH
arpecCHBHBIX BEPTHKAIBHBIX 1103 («GoKcupoBanus») Ha 311 %.

Knwouegvle cnosa: MexcamioBas arpeccus, pe3HACHT — HHTPYZAEP, SJIEKTPOMArHUTHOE SKPaHUPOBAHHE,
KPBICHI.

BBEJIEHUE

Arpeccusi — 310 3(h(GEKTUBHOE CPEICTBO KOHKYPEHIMH 33 IHIY, TCPPUTOPUIO U
9KCKIIIO3UBHBIC TpaBa Ha CHApUBAHKE, U OHA CIYXKHUT AJS 3alIUTHI IIOTOMCTBA OT APYTHX
copoauueil. BHyTpuBHII0Bas arpeccus — 3TO yHUBepcabHas (opMa MOBEJEHUS, KOTOpas
BCTpEYaeTcs Yy JKUBOTHBIX, HaXOAALIMXCS HAa Pa3IUYHBIX CTYIEHSX 3BOJIOLUOHHON
JIECTHHULBI: OT HACEKOMBIX 710 MpuMaToB. ConnoOHOIOTHs paccCMaTpUBAET arpeccuio Kak
NO3UTHUBHOE SIBICHUE M B XHM3HU OTIEIBHOH 0coOH, n B 3Bomormu [1]. B To xe Bpems
arpeccusi MeXJIy ABYyMs 0COOSIMH OJHOTO BHIA BIEYET 3a COOOH ONpeneNeHHbIE PUCKU
JUIL 9THX JKMBOTHBIX. B pesynbTare arpeccHBHOE MOBEACHHUE MEKAY ABYMS CaMIaMH,
HalpuMep, HOCUT PUTYAJIbHBIA XapakTep, 4TOOBI M30€XaTh CEpPbE3HBIX TPaBM M AaeT
BO3MOXHOCTh Ooiiee ciabomMy yiTh 3apaHee. Korma »Tu Bupocmenuduueckue mpaBuia
WUTHOPHUPYIOTCSI, arpecCMBHOE IOBEICHHE MOXKET CTaThb HEHOPMAJbHBIM WK
natoysioruueckuM. Hampumep, korma caMer HamajaeT Ha CaMKy — 4ie€Ha CEMbH, WIH
arpeccUBHOE IOBEICHUE NPOJOJDKAETCS, HECMOTPS Ha SIBHBIC IPU3HAKH pUTyana, WiIn
KOT/Ia arpeccus IMOSBIISAETCS BHE COOTBETCTBYIOIIEro KoHTekcTa [2]. CornacHo maHHBIM
OOH [3] nHa 2012 rox, B mupe 750 MJIH 4eNOBEK JKMBYT B CTPaHaX C BBHICOKHM YPOBHEM
HacHJIBCTBEHHOH cMmepTH, a 3,4 MUIIHMapAa — cO CpelIHUM YpoBHeM. B urore B Mupe
MIUIHAP/BI JIIOACH MOABEPraroTCcsi HACWIMIO IIPH TOM, YTO arpecCUBHOE NOBEICHHUE HE
OTpaHUYMBACTCS JIUIIb YOUHCTBOM — K 3TOW 00JIACTH MOYKHO OTHECTH IMHUPOKHN AHANa3zoH
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KPUMUHAJIBHBIX JEHCTBUH, TaKMX KaK W3HACWIOBAHUSA, YJIM4YHBIC IpPaK{, AOMAlIHEe
HacWIIMe, MOXHUIIEHHE JII0JIeH, )KECTOKOe O0palieHue ¢ KMBOTHBIMH H T. 1. [3]. B cBete
3TUX [AHHBIX OCOOCHHO Ba)KHBIM CTAHOBUTCS HM3Yy4YE€HHE BHYTPHUBHIOBOI arpeccuu u
METOJIOB yCTpaHeHus ee maronorudeckux (opm [4-8]. HecmoTps Ha MHOKECTBO
9KCIEPUMEHTOB, MBI BCE €IIe JaJeKH OT TOJHOTO MOHUMAaHHUS HEHPOOHMOIOTHUECKUX
MEXaHU3MOB, JISKAIIUX B OCHOBE CIIO)KHOTO TMOBEICHHUS, TAKOTO KaK MEKCaMIOBas
arpeccusi. Ilpeanocbuikoil K MOHUMAaHUIO MHULMALMY, UCIIOJIHCHHUS M IPEKPAIeHUs aKkTa
arpeccuM  ABJSIETCS  TOAPOOHBIA  OTYET O KaXIOM OTYETIIMBO  BBIPAKEHHOM
MOBEJCHYECKOM DJJIEMEHTE B XOJIE TPOSABICHHS BHYTPHUBHIOBOM arpecCHBHOCTH.
ArpeccuBHBIE (OPMBI TOBEACHHUS, KAaK W Jpyrue BHIbl IOBEACHHs, COCTOST U3
OTIpeIEIIEHHBIX BPEMEHHBIX TaTTepHOB [9].

I'eomarautHoe mone (I'MII) sBiseTcs dYacTblO Cpefibl, B KOTOPOH IKHU3HBb
9BOJIIOIIMOHUPOBAIA U pa3BuBanach [10], mostomy remmoreodusnueckne GakTopbl HIMEIOT
OosnplIOE 3HAaYECHUE VIS IPOCTPAHCTBEHHON M BPEMEHHOM OpraHu3aluy OMOCHCTEM BCEX
ypoBHe#, BKaoyas deigoBeka [11].  Maruurobuonorus  cobpaga  OrPOMHYIO
JOKazaTelbHyl0 0a3y TOro, 4ro pAaxe HopMaibHble Konebanuss ['MII okazeiBatoT
CYIIECTBEHHOE BIIMSIHUE Ha 3eMHYI0 xu3Hb [10].

B HOpManpHBIX KOMGOPTHBIX YCIOBUSAX MEXIY OPraHU3MOM M OKpY’Karomie cpemoi
yCTaHABIUBAIOTCS TapMOHUYECKUE B3aMMOOTHOIIEHHs. Korma oHM HapymiaroTcsi, MOTYT
BO3HHMKHYTH Pa3IMYHbIC OTKIOHEHUS B (QYHKIMSAX OPraHU3Ma B BHIE OOJIE3HHU, CHHKCHUS
CKOPOCTH ICHXUYECKHX, CEHCOPHBIX M JABMIATENbHBIX peaknuil. DPU3N0IOrn4ecKum
OTBETOM OpraHM3Ma Ha TaKdUe BO3ACHUCTBHS SIBJSIETCS CHW)KEHHE IoKa3areneil
KU3HENICATEILHOCTH, HEaJCKBAaTHbIC JCHCTBUS W OTKIOHCHUs B ToBeacHuH [12].
CoBeTckuMH y4yeHbIMH erie B 1979 roay ObUIM MOKa3aHbl KpaiHe HeratuBHbIC 3G (EKThI
OMD (koo durment sxkpanupoBarus 600): KpOIWKH, HAXOAMBIIKECS IO ACHCTBHEM
OMD B TeueHHe BCero 3MOpUOTreHe3a U BRIPOCIINE 10 1-MecSYHOro Bo3pacra, UMeNn P
natonoruii meuenu, Muokapza, JKKT, oOmeHa BemiecTB, HEZOCTaTOYHOCTH HEPBHO-
MBILIEYHOT'0 ammapara ¥ Kak CIeJCTBUE — BBICOKUII ypoBeHb cMepTHOCTH [13]. Tem He
MEHEee MEXaHW3MBbl BIUSHHS TMIIOTEOMAarHUTHOTO TOJNA Ha OMONIOTHYECKHE OOBEKTHI IO
CHX TIOp HE COBCEM SCHBI, XOTSl OHM M3ydaroTcsi okoino moiyBeka [14]. K tomy xe
CHCTEMHBIE HCCIICOBAHUS 10 M3y4YeHHIO d(P(EKTOB JUIUTENBHOro (B TeYEHHE HEIENb U
MECSIIeB) HEMPEPHIBHOTO HAXOXKACHHS IKCICPHUMEHTABHBIX KHUBOTHBIX B OMD, a Takxke
HCCIIEIOBAaHNSI MEXaHHW3MOB BO3ACHCTBHS 3TOro (hakTopa MpeACTaBlICHbl €IUHUYHBIMH
paboramu [15-17]. B To ke Bpemsi Takue pabOThl HEOOXOMUMBI IS CO3JaHUS MEp MO
aJlanTalliid OpraHN3Ma K TUIIOTeOMAarHWTHBIM YCJIOBHSIM, a TakkKe Uil HOPMHUPOBAaHUS
cpensl Ku3HenesTeNpHOCTH uenoBeka [15,17]. CoOOTBETCTBEHHO, LENBIO JIaHHOTO
UCCIIIOBAHUS SIBJISICTCS ONpeAeieHue BIUsHMA 21-mHeBHOro ymepeHHoro OMD Ha
MEXKCaMIIOBYIO arpecCHio y KphbIc.

MATEPHAJIbI U METO/IbI

Uccnenoanust npoBoauinck Ha 19 Oenbix OecOpPOAHBIX KphICax-caMIax Maccon
260-290 T B COOTBETCTBMHU C TpaBUJIaMH, NPUHATBIMH EBporelickoii KOHBEHIHEH Mo
3alIUTe TO3BOHOYHBIX >KUBOTHBIX, HMCIOJB3YEMBIX MJIS OKCIEPUMEHTAIbHBIX W HWHBIX
HayyHbIX neneid. [Tocie Toro, xKak y HBOTHBIX 3aperHCTPUPOBaM (POHOBBIH YpOBEHb
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MEKCAMIIOBOM arpeccuy, MX pas3aelliId Ha JBE TPYIIbL «KOHTponb» (N=10) u «DMD»
(n=9). 3arem rpymma «3MD» moasepragach 21-1HEBHOMY YMEPESHHOMY 3KPAaHUPOBAHHIO,
€XETHEBHO Ha MPOTSHKEHWH BceX 24 4acoB, KpOMe TeX CIydaeB, KOTJa MPOW3BOAMIACH
ybopka Ki1eTok (pa3 B Hemeno BO H30eKaHWE MOMONHHUTEIBHOTO CTpecca H s
(OpMHUPOBaHMS SPKO BBIPAKEHHBIX 3aIlaXOBBIX METOK JOMAINHEH KIETKH) B TEUYEHHE
30 MUH. BHE 30HBI JICWCTBUS TMIIOMAarHUTHOW cpeabl. KOHTpobHAs TpyIina copepikanach
B CTAHJIAPTHBIX YCIOBUX BuBapus. Ha 21-if geHb mpoBOuIach TIOBTOPHAS PETUCTPAIIUS
MOBEICHUS )KUBOTHBIX.

[loBeneHne KpbIC OLCHWBAIM B KJIACCHUYECKOM TECTE «PE3HICHT — WHTPYICp». B
TeYeHHe 5 MUH OBLIO MPOM3BENEHO HAOIIOJCHNE 32 B3aUMOJICHCTBHEM JIBYX YKUBOTHBIX:
HCCIIEyeMOT0 U3 TPYIIIbI KKOHTPOJIB» WIH «OMD» (pe3uieHTa) B €ro [OMaIiHed KIeTke
C CaMIIOM-HHTPYIEPOM, KOTOpOro mojcaxuBanu u3sne [18, 19]. [lns kaxaoro pe3uaeHTa
nonoupaics HOBbIH UHTPYACP (Nosmee=19), KOTOPBI, Kak M ToONaraercsl Mo METOAUKE,
JIOJDKEH OBITH MEHBINIE pa3MepoM, B HaIeM ciiydae — 3To camilel Maccoit 180-220 r.
PerucrpupoBaiuch cieayroime nopeaeHueckue narrepus [20, 21]:

1) Uccnenoranue conepruka (MC) — 0OHIOXHBaHKE TeIa U TCHUTATHI MPOTUBHUKA.

Hecmotps Ha TO, 4TO AaHHBIE TOBEACHYECKHE AaKThl TPAIUIIMOHHO OTHOCAT K
HEarpecCHBHOMY THITYy IMOBEJCHHs, HAMU OBLIO OTMEYEHO, 4YTO OOHIOXMBAaHHE HEPEIKO
UMEET AJIEMEHT arpeCCUBHOTO MPHUHYKJCHHS: KUBOTHOE MOXKET OIMHUPATHCS MEPEIHUMHU
JanamM¥ Ha CIHHY, W/WITU MPIKUMATL/OMUPATHCS JanaMi Ha TOJIOBY APYTOH KPBICHI JUIs
6opiiero yno0cTBa B ee uccienoBanni. COOTBETCTBEHHO, TaKOE€ TIOBE/ICHIE BBHIICIMIN B
OTIEIBHYIO TPYIIY arpecCHBHOTO HccienoBanus» (A).

2) AMIOTPYMHHT — TPYMHHT OJHOU OCOOBIO IPYro, 3a4acTyi0 B 00JacTH WU U
CITUHBI.

3) Beprukanphas no3a («6okcupoBanue») (BIT) — kpbica BcTaeT Ha 3aJHHUE JIallbl B
OTBET Ha MPHUOIMKCHUE WU BEPTUKAIBHYIO MO3Yy NpOTHBHHKA. OHU MOTYT JEpiKaThCS
JIPYT 32 Ipyra NepeIHIMH JarmaMu.

4) TlomaBnenne wu momuuHenne (III1): ngOMUHMpYyIOIIAas Kphica 3aHHMAET
BEPTHKAIILHOE TOJIOKCHUE W HE JaeT MPOTHUBHUKY, KOTOPHIA HEPEIKO JIC)KHUT HA CIIHHE,
MOJHATHCA C Tona. JJOMHHAaHT MOMKET HPWKHMATh K IOy TPOTHBHHKA, a TaKXKe OUThH
JIaTlaMy TI0 HEMY.

Jnst KaKI0ro M3 JAaHHBIX TOBEJICHUSCKHX DJIEMEHTOB, KpOME aJUIOTPyMHHTa, OBLI
3a(puKCHpPOBaH JATCHTHBIA NEpUoN. B kKaduecTBe TJIaBHOTO KPUTEPHUS arpPEeCCUBHOCTH OBLIT
IIPHMHAT JaTEHTHBIN mepuo Bo3uukHoBeHus BII [22]. B ciaydae eciu onpeneacHHbBIH THII
MOBEJICHUSI OTCYTCTBYET, TO KOJMYECTBO MOBEICHUECKUX B3aMMOJCHCTBUN MPUHUMAETCS
3a HOJIb, @ JIATCHTHBIN MEPHOJ 3aUCHIBACTCS MAaKCUMAIBHBIM BPEMEHEM TECTUPOBAHUS —
300 c.

Ocnabnenne ¢onosoro IMII mocTuramoch MpUMEHEHHUEM YKPAHHUPYIOMIEH KamMephl
pasmMepoM 2x3x2 M, U3TOTOBJIEHHON U3 JBYXCIOWHOTO *kene3a «Iunamo». Koaddumuent
SKpaHHpOBaHUsA Bpc, H3MEpeHHBII ¢ TOMOIIBI0 (EPPO30HIOBOTO MAarHUTOMETPA,
COCTaBISICT I BEpPTHKAIbHOW cocraBisromed 4,4, mist ropuzoHTanpHOW — 20.
Koaddurment skpanupoBanus kamepbl Ha yactoTax 50 u 150 I'y mopsimka tpex. B
obmactu yacrot ot 150 't o 100 kI'1 mporcxoauT ciiaboe 3KpaHUPOBaHUE, TOTa KaK Ha
yacrorax Oousbire 1 MI'1 uMeno MecTo mosHoe SKkpaHupoBaHue [23].
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Cratuctryueckas oOpabOTKa TIONYYEHHBIX JAaHHBIX IIPOBOIMIACH KPUTEPHEM
Manna — Yuthu B nporpamme Statistica 10, Busyanusauus qanueix — GraphPad Prism 7.

PE3VJIBTATBI 1 OBCY X XJIEHUE

Pe3ymbTaTel MpOBEACHHOTO WCCICAOBAaHHUS TOKa3zamu, dro 21-gHeBHOe DOMD
YCHIIMBAET MEKCAMIIOBYIO arpecCH0 y KpPBIC B MapaJurMe «PE3HICHT — HUHTPYICP» IO
CPaBHEHHIO C JAHHBIMH KOHTPOJBHOM rpymimsl (p<0,05), uto peanusyercs B yBeIMUCHUN
BIT nHa 311% (tabn.). oHOBBIC TMOKA3aTENU TOBEACHUS IKUBOTHBIX JOCTOBEPHO
HEOTIIMYUMBI IPpYT OT Apyra (puc. 1-2).

Taoauna
Pe3yabTaThl TECTA <PEe3UAEHT — HHTPYIEpP»
CyTku Don 21-i1 neun

JKCIIEPHMEHTA

KonTposp OMD KonTposs OMD
NC (urr.) 14,44+1,94 13,841,24 11,00+1,60 12,00+2,20
HC (c.) 12,0045,38 9,20+2,43 9,22+3,16 8,50+2,35
AU (mt.) 6,89+1,01 5,00+0,93 7,40+1,90 6,50+1,10
AW (c.) 39,44+10,00 63,90+26,87 46,44+31,88 25,70+11,24
BIT (urt.) 2,89+1,23 4,60+0,96 0,56+0,18 2,30+0,83*
BII (c.) 181,4+39,88 128,00+18,72 187,30+11,22 102,50+26,47
IIT (tur.) 0,67+0,33 0,70+0,40 0,89+0,45 0,40+0,16
I1I1 (c.) 251,1+30,60 256,20+24,95 254,60+27,34 244,0+26,92
AnnorpyMuHT — — 0,67+0,44 0,70+0,21
(trT.)
Hpumeltaﬂuei 3Be3[[0‘lK017[ OTMEYCHbI JOCTOBCPHLIC pa3jinius MCKIAY KOHTpOJ’ILHOI\/‘I u

9KCIEepUMEHTAIBHOH rpynnamu rpu *p<0,05.

B xoHTpompHO# rpymme kommdecTBO BII komeOmercs B mpemenax 0-1 mT., B TO

BpeMsi Kak B TpymIe

«OMD» — 1-9 .

JlaTeHTHBIN nepuoa BO3HUKHOBCHHA

MIOBE/ICHYECKHUX aKTOB TAKOTO POJIa JOCTOBEPHO HE OTIIMYAETCSI MEXKIY TPYyNIaMH, OJHAKO
Ha YpOBHE TEHICHIMU MPUCYTCTBYIOT pazimnuusi — OMD ymensinaer BII (c) Ha 45,5 %
(p<0,18) (pwuc. 3).

Tax)ke CTOMT OTMETHTB, UTO B Tpyme DMD uare (B 6 ciayuasx u3 10, p<0,45), yem B
koHtpoie (B 3 caywasx wu3 10), HaOirogaeTcs aUIOTPYMHUHT, paccMaTpPHBaeMBbIid
HEKOTOPBIMH aBTOpaMH Kak TposiBieHHe arpeccuu [24]. B To ke BpeMmsi ocTaibHbIC
MIOBE/ICHYECKHE TIOKA3aTeIN HE MMEIOT CKOJIBKO-HHOYAb 3HAUNMBIX PACXOKIACHHN MEKITY
coboit (puc. 3-4).
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Puc. 2. ®oHOBBII IaTEHTHBIN NIEPUOJ PA3IHMYHBIX (POPM MOBEJCHUS Y KPBIC.
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Puc. 3. JlaTeHTHBII MepHOJ Pa3IUYHBIX MOBEACHYECKHX IATTEPHOB B KOHTPOJE U
nocie Bo3neicTeus 21-qHeBHOrO yMepeHHoro OMD.
15
1 KoHTpor.
-

Puc. 4. KonuuecTBO pa3IWYHBIX MOBENEHYECKHX AaKTOB B KOHTPOJE H TIOCHe
BO3/CHCTBUS 21-THEBHOTO YyMEpPEHHOro DMD.
Ilpumeuanue: 3BE3NOYKOM OTMEYEHBI JOCTOBEPHBIE pPa3UuUsi MEXIy KOHTPOJIBHOH U
9KCIEePUMEHTAIBHON rpynnamu rpu *p<0,05.

bonee paHHme wcciaemoBaHuWs Hamed gabopaTOpUM TOKa3adM YBEIWUYCHHE Kak
BHYTPUBHUIOBOM, TaK U MEXKBHIOBOU arpeccuu noj aeiicterueM 10-THEBHOTO YMEPEHHOTO
OMD, KOTOpoe XapakTepu3yeTcs 0cOo00W PUTMHUYECKON H3MeHUHMBOCThIO [23, 25-27].
PaboThl Apyrux YYeHBIX TaKKe TMOATBEPXKAAOT JAaHHble BBIBOmBI [15, 28, 29].
Oco0eHHOTO BHUMAHUS 3aCiy’KHBAIOT OSKCICPUMEHTHI, BBITIOJIHEHHBIE XOIAaHOBHY M
coagT. [29], mo pe3yapTaTamMm KOTOPHIX OBLIO BBIABHHYTO IPEAMOIOKEHHE, UTO XapakTep
BIusHUS OMD Ha arpeccMio 'y TPBIBYHOB 3aBHUCHT OT THPOJOJDKHUTEIHFHOCTH
JKCTIepUMEHTaIBLHOTO Bo3aeicTBus. 10-mHeBHOe DMD yBETHYHMBAIO arpeccHio, OIHAKO
Ha 14, 19 u 21 cyrkm Bo3meiicTBus runomarautHoi cpeabt (050 HTn) He O6BIIO
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00HApPY>KEHO TOCTOBEPHBIX PA3IMYNNA C KOHTPOJBHOHN TpyIIoi. DTOT (GEHOMEH aBTOPHI
OpeasaraloT paccMOTPETh C TOYKH 3peHusl paboThl aJanTallMOHHBIX MEXaHH3MOB
opranusma. [IpoBojs aHanoruto ¢ apyrumu ncuxudeckumu ynkmusamu [30, 31], moxHO
NPUHTH K BBIBOIY, YTO 21-IHEBHBIN IEpHO] SBIAETCS HEKUM YHHUBEPCAIBHBIM OTPE3KOM
BpPEMEHH, HEOOXOJMMBIM JJIsi TIPUCIIOCOOJICHUSI OpraHu3Ma K HOBBIM YCJIOBHUSIM CPEIIBI.
BepositHo, Oonee AMUTENbHBINA IEPUOJ BO3AEHCTBHA cTpecc-(pakTopa JOKEH NPHUBOAUTH
K (a3e HCTOIIEHHSA M HambOojee SIPKUM MOBEICHYECKUM OTBETaM, YTO ITOJBOJHUT HAC K
HEOO0XOUMOCTH NpoBeaeHus kKak MUHUMYM 30-50-1HEBHBIX HCCIIEJOBAHHN 110 BIHSHUIO
yMmepeHHoro OMD Ha moBeJeHre TPHIZYHOB 10 aHAJOTHHU C TTOA0OHBIMHU HCCIIEOBAHUSIMU
B CMEIKHOM 00JaCTH CO CTpecCc-UHAYIIMPOBAHHOM fAenpeccueii [32, 33].

3AK/IIOYEHHUE

Takum o0pa3zoMm, ommpasch Ha pe3yibTaThl, IOJIYYEHHBIE B XOJ€ JaHHOIO
OKCIIEPHUMEHTa, MOXHO NpPUHTH K BBIBOAY, u4To 2l1-mHeBHOe ymepenHoe OMO
c1a0OBBIPAKEHHO YCHIIMBAET arpeccHio y KpBIC, YTO HPOSBISETCS B JOCTOBEPHOM
yBEJIMYCHHH arpeCCUBHBIX CTOEK («OokcupoBaHus») Ha 311 %.

Paboma  evinonnena  Ha  obopyoosamuu  L[KII ®DIAOY BO «KOY
um. B.U. Bepraockoeo» «DxcnepumenmanbHas Qusuonozus u ouodusuxa».

Paboma evinonnena npu unancosou nodoepicke 6 pamxKax UHUYUAMUBHOU YaACU
eocyoapcmeenno2o 3adanus Ne 6.5452.2017/8.9 Munobpuayxu Poccuu 6 cghepe nayunoi
OesmenvbHoCmU meMbl «BpeMenHas opeanuzayusi Gu3nuoiI0SUYecKUx CUCHEM 4YelogeKkd U
JHCUBOMHBIX:  (DEHOMEHONO2USI U MEXAHUBMbL 2eHepayuu U peyiayuu  Mukpo- u
Me30pUmMOB».

CnHcok TuTepaTypsl

1. Kyapssuesa H. H. Couuno6uosnorus arpeccun: Mol u jiroad / Kynpsisuesa H. H. // Xumus v sKu3Hb —
XXI Bek. — 2004. —No 5. - C. 13-17.

2. Haller J. Normal and abnormal aggression: human disorders and novel laboratory models / J. Haller,
M. R. Kruk // Neuroscience & Biobehavioral Reviews. — 2006. — Vol. 30, No 3. — P. 292-303.

3. Global study on homicide 2013: trends, contexts, data / Editing by J. Gibbons. — Vienna: United Nations
office on drugs and crime (UNODC), 2013. — 166 pp.

4. Cristébal-Azkarate J. Causes of intraspecific aggression in Alouatta palliata mexicana: Evidence from
injuries, demography, and habitat / J. Cristébal-Azkarate, P. A. D. Dias, J. J. Vea // International Journal
of Primatology. — 2004. — Vol. 25, No 4. — P. 939-953.

5. Plyusnina l. Z. Intraspecific intermale aggression in tame and aggressive Norway rats / I. Z. Pliusnina,
M. I. Solov'eva // Zhurnal vysshei nervnoi deiatelnosti imeni I. P. Pavlova. — 2009. — Vol. 60, No 2. —
P.175-183.

6. Umukoro S. Aggressive behavior: a comprehensive review of its neurochemical mechanisms and
management / S. Umukoro, A.C. Aladeokin, A.T. Eduviere // Aggression and Violent Behavior. —
2013. - Vol. 18, No 2. — P. 195-203.

7. Kudryavtseva N. N. Aggressive behavior: Genetic and physiological mechanisms / N. N. Kudryavtseva,
A. L. Markel, Y. L. Orlov // Russian Journal of Genetics: Applied Research. — 2015. — Vol. 5, No 4. —
P. 413-429.

8. Tulogdi A. Neural mechanisms of predatory aggression in rats — implications for abnormal intraspecific
aggression / A. Tulogdi, L. Biro, B. Barsvari [et al.] // Behavioural brain research. — 2015. — Vol. 283. -
P. 108-115.

198



BO3OEACTBME YMEPEHHOIO NEKTPOMATHUTHOIO ...

10.

11

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Miczek K. A. Ethopharmacology of aggression: impact on autonomic and mesocorticolimbic activity /
K. A. Miczek, W. Tornatzky // Annals of the New York Academy of Sciences. — 1996. — Vol. 794,
No 1. - P. 60-77.

Ciortea L. I. Life in zero magnetic field. 11l. Effect on zinc and copper in human blood serum during in
vitro aging / L. I. Ciortea, V. V. Morariu, A. Todoran [et al.] // Electro-and Magnetobiology. — 2001. —
Vol. 20, No 2. - P. 127-139.

Trofimov, A. V. Dynamics of blood values in experimental geomagnetic deprivation (in vitro) reflects biotropic
effects of natural physical factors during early human ontogeny / A. V. Trofimov, E. V. Sevostyanova //
Bulletin of experimental biology and medicine. — 2008. — VVol. 146, No 1. — P. 100-103.

I'puropses 1O. I'. Ocnabnenne reoMarHUTHOrO MoJjist Kak (akTop pucka mpu paboTe B IKPAaHUPOBAHHBIX
nomenienusix / FO. . Tpuropses // Meauuuna tpyza u npom. skonorusi. — 1995, — Ne 4, — C. 7-12.
Kopanev V. I. Biological effect of a hypogeomagnetic environment on an organism / V. . Kopanev,
G. D. Efimenko, A. V. Shakula // Biology bulletin of the Academy of Sciences of the USSR. — 1979. -
Vol. 6, No 3. — P. 289-298.

Bunru B. H. Tpusiumne: snekrpomarautaoi 6nodusuxu / B. H. Buaru. — M.: ®usmartnut, 2011. — 592 c.
I[eBI/IIII/IH Z[ B. ﬂI/IHaMI/IKa @HSHOHOFH‘IGCKI/IX XapakKTEepUCTukK H 3MOIII/IOHaIII)H0-HOBeI{eH‘{eCKOﬁ
PEaKTUBHOCTH KHUBOTHBIX B  mpedopMupoBaHHOW reomarHutHo# cpexe [/ 1. B. [eBuruH,
H. A. MMankunkosa, A. B. Tpodumos [u ap.] // Bromn. CO PAMH. — 2005. — Ne 3. — C. 71-77.

Jia B. Effects of hypomagnetic field environment on hematopoietic system in mice / B. Jia, W. J. Zhang,
L. Xie [et al.] // Hangtian Yixue yu Yixue Gongcheng. — 2011. — V. 24, No 5. — P. 318-322.

I'yne E. B. IloBenenue u ¢pynkunonansHoe coctossaue [IHC kpbic nmocie mpeObIBaHusS B MOJCTUPYEMBIX
THIIOTEOMAarHUTHBIX yCIOBHSX: aBTOped. muC. ... HAa COMCK. Y4Y€H. CTeleHH KaHji. Ouoi. Hayk [
E. B. I'yab. — Tomck: HU TI'Y, 2014. - 23 c.

de Boer S. F. 5-HT 1A and 5-HT 1B receptor agonists and aggression: a pharmacological challenge of the
serotonin deficiency hypothesis / S. F. de Boer, J. M. Koolhaas // European journal of pharmacology. —
2005. — Vol. 526, No 1. — P. 125-139.

Koolhaas J. M. The resident-intruder paradigm: a standardized test for aggression, violence and social
stress / J. M. Koolhaas, C. M. Coppens, S. F. de Boer [et al.] // Journal of visualized experiments: JOVE. —
2013. - No 77. - P. e4367.

Koolhaas J. M. The organization of intraspecific agonistic behaviour in the rat / J. M. Koolhaas,
T. Schuurman, P. R. Wiepkema // Progress in Neurobiology. — 1980. — Vol. 15, No 3. — P. 247-268.
Vekovischeva O. Y. Multimetric statistical analysis of behavior in mice selected for high and low levels
of isolation-induced male aggression / O. Y. Vekovischeva, E. V. Verbitskaya, T. Aitta-Aho [etal.] //
Behavioural processes. — 2007. — Vol. 75, No 1. — P. 23-32.

Veenema A. H. Neurobiological mechanisms of aggression and stress coping: a comparative study in
mouse and rat selection lines / A. H. Veenema, |. D. Neumann // Brain, behavior and evolution. — 2007. —
Vol. 70, No 4. - P. 274-285.

Tymanstag K. H. TloBegenne KppIC MPU  yMEPEHHOM  DICKTPOMATHUTHOM  JKpaHHpoBaHuu [
K. H. Tymansian, E. H. Uysn, . P. XycaunoB [u ap.] // MexayHapoaHblil >KypHaN NPHUKIAIHBIX H
(byHIaMeHTaIbHBIX HccnenoBanuil. — 2016. — Ne 1-2. — C. 199-203.

Van Erp A. M. M. Increased aggression after ethanol self-administration in male resident rats /
A. M. M. Van Erp, K. A. Miczek // Psychopharmacology. — 1997. — Vol. 131, No 3. — P. 287-295.
Temypbsai H. A, BriusiHue 5K30reHHOro MeJIaTOHMHA Ha pa3BUTUE BHYTPU- U MEXBUIOBOM
arp€CCUBHOCTU KPbIC NPpU YMEPEHHOM DJJICKTPOMArHUTHOM OJOKpPaHHUPOBaHUH / H. A. TeMpri[HL[,
K. H. Tymausiau, E. H. Yysn [u gp.] // Vuensie 3amucku KpbiMCKOro (eaepanbHOr0 yHHBEPCUTETA
umend B. U. Bepuazackoro. Cepust: «buonorust, xumus». — 2016. — T. 2, Ne 1 (68). — C. 97-107.
Temypesan H. A. Yyactue ONMOMITHON CHCTEMBI B W3MEHEHHH arpeCCHBHOTO MOBEACHUS KpPbHIC B
yCIoBHsX dnekTpoMarautHoro skpanupoBanust / H. A. Temyposiuan, K. H. Tymansnn, A. C. Koctiok [u
ap.] // Yaensie 3anucku TaBpHyecKoro HalMoOHAIBHOrO yHHBepcutera uM. B. M. BepHanckoro. Cepus:
«buonorus, xumusi». — 2014, — T. 27 (66), Ne 3. — C. 160-168.

Temypbsia H. A, DIekTpOMarHuTHOE  SKpaHHPOBAHME  W3MEHSCT  arpecCHBHOCTh  Kpbic [
H. A. Temypbsuu, 1. P. Xycaunos, K. H. Tymansun [u ap.] // VII MexnyHapossiit konrpecc «Cnadble
U cBepxcialble Mojis 1 u3nnydeHus B 6uonoruu u Meauuune», 07-11 oxrsdpst 2015 r.: Caukr-IlerepOypr:

199



Yailika A. B., LLletixamemoea H. H., HukumuHa FO. O., Paxnes A. A.,
XycauHos . P., TymaHsiHy K. H.

te3. 1ok — VII MexayHapoansiii konrpecc «Cnabbie M CBepXClIaObIe MO U U3JIyYCHHs B OUOJIOTHU U
Mmeununae». Hayunsie Tpyasl konrpecca. — CII0.: Okkepsuib, 2015. - T. 7. — C. 198.

28. KpusoBa H. A. IloBbllIeHHE arpecCCHBHOCTH KPBIC IPH SKCIO3HULHUH B YCJIOBHAX THIIOI€OMarHUTHOTO
nosst / H. A. Kpusoga, K. A. Tpyxanos, T. A. 3amomuuna [u ap.] // ABuakocMuveckas ¥ 9KOJIOrHYecKas
memuimaa. — 2008. — T.42, Ne 6-1. — C. 30-32.

29. Xomanouu M. 0. BnusHue IONTOBpEMEHHOTO OCHa0IEeHUs T€OMAarHWTHOTO MO Ha arpecCHBHOCTH
71ab0paTOPHBIX KPBIC W aKTHBALMIO onuoujeprudeckux HeripoHoB / M. IO. Xoganosud, E. B.Tyis,
A. E. 3enenckas [u np.] // BectHuk ToMCKOro rocyaapctBeHHOro yHuepcurera. buosorus. — 2013, —
Ne 1(21). - C. 146-160.

30. baxmanueBa A. SI. OCOOEHHOCTH pa3BHUTHSI JENPECCUBHOTO COCTOSHHUS y KpPBIC C  pasiMYHBIM
WHMBHU/1y aJIbHO-TUITOJIOT HIECKUM MOBEJICHYECKHM CTaTycoM / A. 5. Baxmanuesa I
Heiipodusuomnorus. — 2010. — T. 42, Ne 2. — C. 153-161.

31. Yaiika A. B. Xpouuueckast Gimokaga D2-penentopoB W IOBEICHHE HHU3KOACTPECCHUBHBIX KpBIC [
A. B. Yaiika, [.P.Xycaunos, U.B.UYeperaes [u np.] // Poccuiickuii ¢usnonornueckuii xypHai
nm. U. M. Ceuenosa. — 2017. — T. 103, Ne 2. — C. 172-181.

32. Ely D. R. Effect of restraint stress on feeding behavior of rats / D. R. Ely, V. Dapper, J. Marasca [et al.] //
Physiology & behavior. — 1997. — Vol 61, No 3. — P. 395-398.

33. Silveira P. P. Interaction between repeated restraint stress and concomitant midazolam administration on
sweet food ingestion in rats / P. P. Silveira, M. H. Xavier, F. H. Souza [et al.] // Brazilian Journal of
Medical and Biological Research. — 2000. — Vol. 33, No 11. — P. 1343-1350.
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Aggression is an effective instrument of competition for food, territory, and exclusive
rights to mating, and it serves to protect offspring from other animals. Intraspecific
aggression is a universal form of behavior that occurs in animals at various stages of the
evolutionary ladder, from insects to primates. Sociobiology considers aggression as a
positive phenomenon in the life of an individual and in evolution. At the same time, the
aggression between two individuals of the same species entails certain risks for these
animals, especially when this behavior is abnormal or pathological. In the world, billions
of people are subjected to violence, while aggressive behavior is not limited to murder. A
wide range of criminal activities, such as rape, street fights, domestic violence,
kidnapping, cruelty to animals etc., can be attributed to this area. In the light of these data,
the study of intraspecific aggression and methods of eliminating its pathological forms
becomes especially important. Despite a lot of experiments, we are still far from a
complete understanding of the neurobiological mechanisms of intermale aggression. A
prerequisite for understanding the initiation, execution and cessation of the act of
aggression is a detailed account of each distinctly pronounced behavioral element in the
course of manifestations of intraspecific aggression.
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The geomagnetic field (GMF) is part of the environment in which life has evolved, so
heliogeophysical factors are of great importance for the spatial and temporal organization
of biosystems at all levels, including humans. Magnetobiology has gathered a huge
evidence base that even normal fluctuations of GMFs have a significant impact on
terrestrial life. In normal comfortable conditions, harmonic relationships are established
between the body and the environment. When they are violated, various deviations in the
functions of the organism can occur in the form of illness, reducing the speed of mental,
sensory and motor reactions.

Nevertheless, the mechanisms of the influence of the hypogeomagnetic fields on
biological objects are still not entirely clear, although they have been studied for about
half a century. In addition, systematic studies on the effects of continuous (during weeks
and months) constant exposure of experimental animals on electromagnetic shielding
(EMS), as well as studies of the mechanisms of the effect of this factor, are presented by
single studies. At the same time, such work is necessary to create measures to adapt
organism to hypogeomagnetic conditions, as well as to normalize the environment of
human living. Accordingly, the purpose of this study is to determine the effect of 21-day
moderate EMS exposure on intermale aggression in rats.

Studies were carried out on 19 white outbres male rats weighing 260-290 g. After the
background level of intermale aggression was registered, animals were divided into two
groups: "control" (n = 10) and "EMS" (n = 9). Then, the EMS group underwent a 21-day
moderate shielding, every day for 24 hours, except for the cases when the cages were
cleaned (once a week in order to avoid additional stress and to form pronounced odor
labels of the home cage) for 30 minutes outside zone of action of a EMS. The control
group was kept in standard vivarium conditions. On the 21st day, the behavior of the
animals was re-registered. The behavior of the rats was evaluated in the classic "resident-
intruder" test: during 5 minutes, two animals were monitored — an animal from the
“control" or "EMS" group (resident) in his home cage with a male intruder, who was
placed from the outside. For each resident, a new intruder was chosen (n = 19), which, as
expected by the method, should be smaller than resident, in our case — males weighing
180-220 g. The following behavioral patterns were recorded:

1) Investigation of the opponent — sniffing the body and the genitals of the enemy.
Despite the fact that these behavioral acts are traditionally attributed to a non-aggressive
type of behavior, we noted that sniffing often has an element of aggressive coercion — the
animal can lean its forepaws on its back, and/or press on/rest on the head of another rat for
more convenience in investigation. Accordingly, this behavior was singled out as a
separate group of "aggressive investigation *.

2) Allogrooming - grooming one individual another, often in the neck and back.

3) Vertical posture ("boxing") — the rat stands on its hind legs in response to an
approach or vertical pose of the opponent. They can cling to each other's front paws.

4) Suppression and submission: the dominant rat occupies a vertical position and does
not allow the enemy to rise from the floor, which often lies on his back. The dominant can
be pressed to the opponent's floor, and also bite on it.

For each of these behavioral elements, except for allogrooming, a latent period was
recorded. As the main criterion of aggressiveness, a latent period of the emergence of the
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boxing was adopted. In the event that a certain type of behavior is absent, the number of
behavioral interactions is taken as zero, and the latent period is recorded by the maximum
test time of 300 s.

The weakening of the background EMS was achieved by using a shielding camera
with a size of 2x3x2 m, made of double-layered iron "Dynamo". The shielding coefficient
Bbc, measured with a flux gage magnetometer, is 4.4 for the vertical component, and 20
for the horizontal component. The shielding coefficient of the camera at frequencies 50
and 150 Hz is of the order of three. In the frequency range from 150 Hz to 100 kHz, weak
shielding occurs, whereas at frequencies above 1 MHz there was a complete shielding.

It has been established that a 21-day moderate EMS mildly increase aggression in
outbred male rats in the "resident-intruder" paradigm, which is manifested in increase
number of boxing postures on 311 %.

Keywords: intermale aggression, resident-intruder, electromagnetic shielding, rats.
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