AI'PECCUBHOE MNOBEOEHUE.
POJIb HEPBHbIX CTPYKTYP W
HEWPOMEOWATOPHbIX CUCTEM.
MONEKYJTIAPHAA HEMPOBMONOT UA



ArpeccmnBHOE NoBedeHUNE y xuMBoTHbIX (ppaHL,. aggresif —
HanagarLun, BOMHCTBEHHbIW, OT NaT. aggredior — Hanagato)

OENCTBUS XXNUBOTHOMO, apecoBaHHbIE OAPYron ocobun u
npmBoAsiLLME K ee 3anyruBaHunio, NoaaBrneHnto Unm
HaHEeCEeHMI0 en PU3NYEeCKOU TpaBMbl.

Ob6biyHO A.l1l. paccmaTpuBaeTCcsa Kak cocTaBHasi YaCTb
BHYTPUBMOOBOro aroHUCTUYECKOro NoBEAEHUS.

AroHUCTNYECKOE NOBEOEHUE Yy KMBOTHbIX (OT rpedy. agonisticos —
CMOCOBHbIN K Gopbbe, BOMHCTBEHHbIN) CITOXHbIM KOMMIEKC
OencTBumn, HabrnogaemMbin BO BPpEMA KOHIMKTOB MeXay
0cobsAMKM OIHOTO BMUAA U BKIMOYAKOLLUA B3aMMHbIE Yrpo3bl,
HanageHns Ha conepHuka, 6ercTtBo OT HEro,

npecrnegopaHnda N AeMoHCTpaunn Nnoag4YNHEHNA.
(buonornyecknn aHUmMKnoneanveckn cnoeapb — 1989)



BUOOCMNEUNPNHECKOE ATPECCMBHOE
[MOBEOEHWE: BOPbBA KAK AOAIMNTALINA

* 1. Arpeccusi JOMMHAHTAa A5s YCTAHOBMNEHUA U NogdepKaHus
nepapxum y coumanbHO-OpraHM3oBaHHbIX BUOOB MOCPEACTBOM

arpeCcCUBHbIX aKTOB, NMO3 U AEMOHCTPaLUN.

« 2. TepputopuanbHasa arpeccus ang 3awmTtbl COOCTBEHHON
Tepputopun. JlabopatopHas Mmogenb: Pe3AEHT — UHTPYAEP.

« 3, MaTepuHcKasa arpeccusi HanpasreHa Ha 3aluTy NoTOMCTBa.



AroHucTnyeckoe nosegeHue Mblillen

[loBegeHne pe3naeHTa n nHTpyaepa
(Mogenb “social defeat”)

a) pe3naeHT HanagaeT n KycaeT NHTpyaepa,
nbiTatoLwerocs ybexarb

0) pe3naeHT (cnpasa) yrpoXXaeT NHTPyaepy
(cnesa)

B) PE3UAEHT UCCNEeaYET aHOrEHUTANbHYIO
obnacTtb UHTpyaepa

) pe3naeHT npecnenyet yberatoLero
NHTpyaepa

0) oba pe3naeHT u NHTpydep npuHUMatoT
BEpPTUKaNbHbLIE OBOPOHUTENBbHbLIE MO3bI



COUWAJIBHOE «MOACTPEKATEJIBCTBO» K
AI'PECCUU

@ Figure 7-4

Social instigation of aggression. Heightened aggression by social instigation. For 5 min, a resident male mouse
is exposed to an intruder male that is protected by a screen through which olfactory and visual cues are still
available. After an interval, the resident attacks an unprotected intruder with greater frequency. Bars represent
the median attack bites and vertical lines represent the interquartile range after control (light gray) and
instigated (dark gray) conditions
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PACIMNPEAOEJNIEHUE CAMLOB WGT U WISTAR C BbICOKUM,
CPEOHUM U HU3KUM YPOBHEM ATPECCUBHOCTH

Wild-type rats (n=315) Wistar rats (n=77)
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Fig. 2. Offensive aggression score distribution of male Wistar rats
(upper panel) and the respective ethograms of the low- and medium-

ion groups (lower panels). Distribution data are grouped in
[ per 5% time spent on offensive behavior of a resident toward
an unfamiliar intruder. Ethograms are represented as mean duration

Fig. 1. Offensive aggression score distribution of male wild-type rats
(upper panel) and the respective ethograms of the low-, medium-,
and high-aggression groups (lower panels). Distribution data are
grouged ju ol B pRr % e spent ovn aitensive: butavior of (percentage of time) spent in five behavioral categories during a
resident toward an unfamiliar intruder. Ethograms are represe'ntcd 10-mifn; encountes: Nota the absence.of high-aggreskion individuals
as mean duration (percentage of time) spent in five behavioral in this strain as compared to the wild-type strain (Figure 1).
categories during a 10-min encounter.




Table 1. Behavioral, Neuroendocrine/Physiological and Neural Characteristics of High-Aggression
and Nonaggressive Wild-Type Rats

High-aggression
(active coping)

Nonaggressive
(passive coping)

Behavioral characteristics

Offensive aggressive behavior

Reaction to dominant (defensive behavior)
Defensive shock-prod burying

Orientation reaction (immobility to sudden silence)
Home cage locomotor activity

Active shock avoidance learning

Elevated plus-maze

Social exploration (encaged conspecific)
Morris water maze

8-arm radial maze

Exploration novel open field activity pattern

Neuroendocrine/physiological characteristics
Sympathetic reactivity to a stressor

Presynaptic ap-adrenergic receptor sensitivity
Pre- and postsynaptic Ba-adrenergic receptor sensitivity
Parasympathetic (re)activity
Pituitary-adrenocortical (re)activity (stressor, CRH challenge)
Pituitary-gonadal activity

Immunological characteristics
Susceptibility to EAE (autoimmune disease)

Neural characteristics

Septum AVP-ir fibers and levels
Hippocampal mossy fibers

CSF noradrenaline levels

CSF dopamine and metabolite levels
CSF serotonin and metabolite levels
Frontal cortex serotonin levels/turnover
Raphe 5-HT neuron reactivity
5-HTa/p autoreceptor sensitivity
5-HT; A postsynaptic receptor sensitivity

High
Flight
High
Low
Similar
Similar
Similar
Similar
Similar
Similar
Similar

High
Similar
High

Low
Low/similar
High

High

Low density
Small
High
High
High
Low/similar
High
High
Low/similar

Low
Freeze
Low
High
Similar
Similar
Similar
Similar
Similar
Similar

Similar (thigmotaxic)

Low

Similar
Low

High
Similar/high
Low

Low

High density
Low
Low
Low
Low
Similar/high
Low
Low
Similar/high
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Fig. 7. Plasma catecholamine and corticosterone responses to a 15-min social defeat stress in wild-type male rats (left panels), and the corre-
lation of these neuroendocrine responses (expressed as area under the curve values) with the individual level of aggressiveness (right panels).
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Fig. 8. Relationship between the individual level of aggression
(expressed as mean attack latency time) and basal levels of serotonin
turnover (5-HIAA/5-HT ratio) in frontal cortex (upper panel), septal
vasopressin (middle panel), and septal oxytocin (lower panel) levels.




OOPAMNH N CEPOTOHKWH B INPOLIECCE
AI'PECCUU
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METABOJIN3SM CEPOTOHVMHA B MO3I'E

CH, CHNH,; COOH CH, CHNH, COOH HO CH,; CH;NH,

Aromatic - L - aminoacid U
w Tryptophan hydroxylase U ecarborylase
NH NH

L - Tryptophan L - 5-Hydroxytryptophan Serotonin

I
MAO A/B

CH,COOH CH,CHO

-
U Delydrogenase w
NH NH

S-Hydroxyindoleacetic acid S5-Hydroxyindoleacetaldehyde

Figure 2. Serotonin metabolism in the brain.




CXEMATUHECKAA MOLEJIb NMYTWU OT IEHA KATPECCBHOMY
MOBELEHWIO YEPES3 KJIMKOYEBBIE PEPMEHTDBI 1 YEPES BOJIEE
KOPOTKWUM MYTb C YYACTUEM 5-HT PELLENTOPOB

(Monoea, 2007)

gene protein

(TPH2, MAO A, SERT) changes in functional state

of brain 5-HT system

changes in 5-HT
level and
neurotransmission

protein
(5-HT1a, 5-HT1B receptors)

changes in 5-HT-regulated
aggressive behavior

Figure 3. Schematic model of the pathway
from gene to aggressive behavior via key
enzymes in 5-HT synthesis (TPH2), degrada-
tion (MAO A) or transporter, SERT (A), and via
shorter way involving 5-HT receptors (B).




QPPEKTblI BBEAEHNA 8-OH-DPAT, ATOHUCTA 5-HT1A
PELENTOPOB, CEPbIM KPbICAM, CEJIEKUMNOHNPYEMbIM HA
SAIMNMMNHALNKO N YCUTITEHNIN ATPECCUBHOCTW 110
OTHOWEHWNIO K HEJTOBEKY
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Effect of 5-HT, receptor agonist 8-OH-DPAT on body o ! o b ) b )
' I . hiohl ; | ‘ g > response in wild-cype rac. Data are  shown mean
temperature and lower lip recraction in highly ageressive and nonag- . - . 3 PR _
P - I = ) e e z values = SEM from eight rats in each group. *P < (.05,
gressive rats. Initial body temperacure and that 30 and 60 min after 3
H-DPAT injection (0.5 L.p.) was measured. Lower lip
retraction was videotaped 30 min after S-OH-DPAT administration.
are shown as mean values = SEM from 10 rats in cach group.

0.001 vs. nonaggressive rats; P < .01, ""'P < 0.001 vs.

0.001 vs. intact and saline groups.
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5-HT 5 receptor mRNA e pression (B) in brain regions of aggres-
sive and nonaggressive rats. Specific [")H]H—OH—I)I’AT binding was

essed as fmol/mg  protein. ressions of 5-HT;, receptor

ere evaluated by the number of copies per 100 copies of

tive B-actin mRNA. Data are shown as mean values
SEM from nine rats in each group. *P < (.05, **¥P < (.01 *¥*p
0.001 vs. nonaggressive rats.

Py4Has n arpeccnBHas
JIMHUN CepbIX KPbIC



B3anmMmogencTteBmusa cepoToHNHA U
Pa3HbIE CTOPOHbLI arpeccun

Prefrontat Cortex Striatum Ventral Tegraentum
Interaction with Glu and GABA Interaction with Ach, GABA, DA Interaction with DA and GABA
Anticipation and initiation of Execution and patterning of Neuroadaptive and experiential
impulsive aggressive acls aggressive acts changes

Hypothalamus
Interaction with peplides, ¢ ; :
Glu, Norepi, and DA . /N4 ~ Medial raphe
Autonomic arousal, . 1 - N. raphe pontis
Integration of Q- — N. raphe magnus

molivational :
and emotional signals : :gz: g:ff:'?s

Amyedala
Interaction with Glu and GABA
Asnticipation and initiation of
impulsive aggressive acts




