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ABSTRACT

Based on these facts, noradrenalin must be considered the main endogenous inductor of aggressive behavior. It
takes part in behavior genesis and at the same time it synthesis increasesright when aggressive behavior is
essential in order to adapt to environmental factors. Thus Noradrenalin could be the stimulating factor for
aggressive behavior , although we should note that specific aggressive agent is not discovered yet. And it seems
that the component carrying only this function is not produced in organism.

Hence, anatomical, behavioral and pharmacological studies showed, that CNS structures such as almond-shapes
structure , hippocampus, prefrontal cortex influence on the decrease of memory based on negative emotions
that was more shown in less aggressive animals, than is non-aggressive. We can conclude that the difference in
both aggressive animals is very little than in non aggressive. That suggests the high quality of memory and
consolidation of aggressive animal.
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l. INTRODUCTION 1.
Animal’s aggressive behavior is the

MATERIALS AND METHODS
Passive avoidance reaction is based on

manifestation of one of the activity of central
nervous system. It is motivated behavior that is
directed in a certain direction [2]-[8], [11]. There
are various forms of aggressive behavior: predatory
aggressiveness,  aggression  among  males,
aggression caused by fear and aggression caused by
irritation etc [3]-[4], [10]. The literature knows
dominnat aggressive as well as subordinate less
aggressive animals’ and humans’ behavior, also
bio- and neurochemical properties of their bodies.
It is also known that aggressive behavior has a role
in the formation of dominant hierarchy, at the same
time memory and learning skills should help these
animals to gain higher hierarchic rank [1]-[5], [9].
Thus, in order to detalize the above mentioned
information we have decided to study rats, that
have not got social relationship experience in the
group. That is they are relatively young immature
and selected them by Yumatov method as more
aggressive and less aggressive rats [6] and studied
them passive avoidance method designed by
Buresh in order to determine how the aggressive
rats differ from non-aggressive ones and whether
they have skills characterized for the present
hierarchy in even immature age: learning skills,
rate of aggressiveness etc [1], [12].

Negative reinforcement event and is the assessment
of prolonged memory and the process of emotional
learning. During the performance of this test the rat
studies the abstinence from the movement towards
the safe dark place. Although according to the
previous experience it was punished exactly in this
part of the cell. During the test the time when the
rat still enters into this punishable part is measured.
The magnitude of the latent period is the time how
well the animal is able to remember the condition it
should avoid. The apparatus has two cells. The
square large cell (50cmX50cm) with 35 cm
wooden walls, a roof which could be made of
transparent plexiglass or it could be in open
condition. In one of the walls there is a 6cm X 6¢cm
hole that connects this cell with a small dark cell.
The floor of the small cell is electrified. The height
of walls is 15 cm. the hole connecting these two
cells could be closed by plexiglass rolling door.
The large cell is illuminated by 100 w bulb Which
is located at the center of a 150 cm. height.

The experiment consists of three parts: 1)
study stage 2) learning stage 3) reproduction stage .
We place the animal in the center of the light back
to door and we were observing its behavior for 3
minutes. In particular we registered the latent
period of entering in small dark cell, the period
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spent there and the amount of movement
from one cell into another.

After the study we took the animal out of
the experimental cage and returned it in living
cage. After 30 minutes we places it again in the
light cell and when it moved into the small cell, we
closed windows and for a minute with 5 second
interval we irritated the animal with electricity (1,5
mA, impulse length 1 sec). Then we returned the
animal into the living cage.

3) Reproduction stage. After learning in 24 hours
we placed the rat aging in the light cell, opened the
doors connecting doors and during 3 minutes we
were registering the amount of movement between
cells and the time spent in the small cell. The
absence of movement into the dark cell suggested
about good reproduction of the animal [1]-[6], [12].

1. RESULTS AND DISCUSSION

According to the figurel and table 1, the
rates that are distinctive with less aggressiveness
entered in a dark cell (99,16+9,00) than more
aggressive ones (75,72+1,95). Consequently the
difference between them is 1.3, which is
statistically reliable. Even at browsing the amount
of boluses and urination in a dark cell is more
(5,91+0,79) than at removing the more aggressive
arts (3,00+0,63). The difference is 1.97 and is
statistically reliable P<0.05. less aggressive leave
the dark cell relatively later after (99,16+9,0) secs
and move into a light cell and stay there for
(70,08+3,6) secs. While more aggressive leave the
dark cell relatively soon 75,72+1,9) and move into
the light cell an stay there (90,09+5,9). The
difference is 1.28 fold, that is statistically reliable
P<0.05 Regarding the putting out the head the less
aggressive rat do it more often (12,00+0,8), than
more aggressive (10,36+1,1), the difference is 1.15
fold P<0.05. after 3 minutes we removed more
from the dark cell than from the light. Concerning
more aggressive ones, they browse the light cell
relatively longer (figure 2). Approximately 10 sec
they do not enter , it takes them a lot of time to

groom in a light cell (8,81+0,7) than less
aggressive (7,16+1,1), . the difference is 1.23 fold
P<0.05. As if the try to make a right decision in
grooming process.
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Figurel. 1) The time of entering in a dark cell. 2)

The time of entering in a light cell.

As it is known from the literature grooming length
reveals its dominance.
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After 24 hours we again place the rat in a light
cell and open the door, during 3 minutes we
determine the amount of replacements and the time
spent in a dark cell. The absence of replacement
into a dark cell suggests about the quality of
memory good reproduction of memory.

5 24 h. Trans.from a white cell toa bl N
A 77 24 h. Boluses

more aggressive non aggressive {5 24 h. Grooming (s)

less aggressive

Figure3. 1. Replacement from light into dark. 2.
Amount of boluses after 24 hours. 3. Time of
grooming after 24 hours.

The inspection after 24 hours indicated
(figure 3, table 1) that more aggressive rats sit in a
light cell , have more time spent on grooming
(7,9040,9) than less aggressive ones (5,00+1,9),.
The difference is 1.58-fold, that is statistically
reliable P<0.05, as if they want to relieve from
stress and make a correct decision.

Thus, we can conclude, that less aggressive
animals have more boluses and urination , less
replacement from light into dark cell, more head
replacement from dark into a light cell and the time
spent on grooming is also less than in aggressive
rats. At the stage of learning the amount of
Vv\boluses is more and the amount of grooming is
less but more than in non aggressive. Regarding
reproduction stage, out of 14 rats 3 rats moved into
a dark cell. While out of more aggressive rats only
1 removed. Vassal neurochemical profiles of
dominants and non-dominants in neurochemical
predictors. Hence we decided to study quantitative
changes of noradrenalin, dophamine and serotonin
in different sites of the brain (hypothalamus,
striatum and amygdala) ,

The purpose of biochemical study is to
prove a leading role of noradrenalin and the
secondary role of testosterone in the process of
aggression and domination. In order to cope with
the task we identify dominant profile using the

statistical data analysis derived from the initial
testing and determination of hierarchy and then
identify neurochemical profile by animals’
decapitation. Quantitative changes of biogenic
amines are given in the figure 4.
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Fig.4. Quantitative changes of serotonin
and noradrenalin in rat brain. (amygdala A,
hypothalamus H, striatum T).
In aggressive animals the quantity of noradrenalin
compared with serotonin is increased in three sites
of the brain. As it is known from the literature,
aggressive behavior is energy-dependent behavior
that is also proved by our data. In particular,
during the study of  working capacity and
endurance in aggressive animals working capacity
increases in aggressive animals, while it is known
from the literature that endurance and working
ability increase by activation of glucose transport
which is carried out by GLUT4 translocation that is
followed by the translocation of glucose to the cell
surface and glucagon metabolism synthesis that is
manifested by the increase in working ability
endurance and adaptation to new environment. All
these require rapid mobilization of energy
resources, while symphatetic nervous system and
central noradrenergic mechanisms are involved in
struggle/escape reactions. Consequently,
maintenance of rapid motor reactions necessary for
aggressive behavior is completely provided by
symphatetic mechanisms. Moreover, the proximity
of the regions of hypothalamus and coverage the
regions that are involved in defensive reactions, it
is clear, that even if noradrenalin does not have
another function, the function of metabolic
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readiness to aggressive attack it still would have.
Thus it should be considered the main component
participated in aggressive behavior. Due to the
above mentioned the role of serotonin in aggressive
behavior should not be lost. Hence based on the
literature as well as on our earlier data, right the
ratio of serotonin concentration to noradrenalin
represents the organism aggression level and
hierarchy rank.

Table2 ratio of serotonin concentration to
noradrenalin represents the organism aggression
level and hierarchy rank.

Animals Aggressive Aggressive Aggre
rats rats ssive
rats

brain Amygdales Hypothalam Striatu
Structures us m
Noradrenalin | 2,69+0,25 2,38+0,21 2,040,
/Serotonin 16
ratio

Note:  Difference  between amygdale and
hypothalamus is reliable (p<0.05). Difference
between amygdale and striatum is reliable (p<0.05)
. Difference between hypothalamus and striatum is
reliable (p<0.05)

Based on these facts, noradrenalin must be
considered the main endogenous inductor of
aggressive behavior. It takes part in behavior
genesis and at the same time it synthesis
increasesright when aggressive behavior s
essential in order to adapt to environmental factors.
Thus Noradrenalin could be the stimulating factor
for aggressive behavior , although we should note
that specific aggressive agent is not discovered yet.

And it seems that the component carrying
only this function is not produced in organism [16]-
[17],[18].

Hence, anatomical, behavioral and
pharmacological studies showed, that CNS
structures such as almond-shapes structure
hippocampus, prefrontal cortex influence on the
decrease of memory based on negative emotions
[13]-[14], [15] that was more shown in less
aggressive animals, than is non-aggressive. We can
conclude that the difference in both aggressive
animals is very little than in non aggressive. That
suggests the high quality of memory and
consolidation of aggressive animal.

IV. SAMMARY

Detection of aggressiveness in immature
rats and study of partly modified passive avoidance
reaction based on negative emotion according to
Buresh method and neurochemical correlates
M.Nikolaishvili*,K.ChiChinadze? G.Jikia>, T.Musel
iani*, L.Koptonashvili,® S.Zenaishvili® .
I. Beritashvili Center of experimental Biomedicine

Based on these facts, noradrenalin must be
considered the main endogenous inductor of
aggressive behavior. It takes part in behavior
genesis and at the same time it synthesis
increasesright when aggressive behavior s
essential in order to adapt to environmental factors.
Thus Noradrenalin could be the stimulating factor
for aggressive behavior , although we should note
that specific aggressive agent is not discovered yet.
And it seems that the component carrying only this
function is not produced in organism.

Hence, anatomical, behavioral and
pharmacological studies showed, that CNS
structures such as almond-shapes structure
hippocampus, prefrontal cortex influence on the
decrease of memory based on negative emotions
that was more shown in less aggressive animals,
than is non-aggressive. We can conclude that the
difference in both aggressive animals is very little
than in non aggressive. That suggests the high
quality of memory and consolidation of aggressive
animal.

REFERENCES
[1]. Bypem 5. u mp. MeTOIUKH U OCHOBHBIC
OKCIICPUMEHTBI MO H3YYCHUIO MO3ra M
nosenenus / 5. Bypem, O. Bypemiera, [Ix.
XprocToH. M.: Beicmias mkona, 1991.

C.399
[2]. Hdybposuna H.U. JlockyToBa
JI.B.JopamuHeprudeckue MEXaHHU3MBI

mamsatd U BHEMaHUA. HoocuOupck CO
PAMHG6 2003. 276 c.

[3]. Mupommnnuenko E.B., CraBpoBckas A.B.,
lyranes H.II., Jlenapn JI., Xaptmaunn I'.
V3mMeHeHHsT IMOIMOHAIIBHOTO COCTOSIHUS
KpPbIC TP BOCHPOW3BEACHHU pEaKLUii
MACCUBHOTO M30eraHusi IMOCie BBEICHUS
HEWpOTEeH3WHAa B IMpWieKallee SAapo
mosra. //XKypu.eeiciraepsa.aest. 2010,
T.60, N6, C. 738-745.

[4]. TomoBa H.K. T'enernueckuil HOKayT —
mepBble [IarM M IIEPCIEKTHBBI UL
Helpodusnomornu noBeneHus.// Ycmexu
¢m3non.Hayk.2000.T31.2¢3-13.

[5]. Coxonos E.H. Hesnuna H.NM.
JlonroBpeMeHHasi MaMmsTh, HeWporeHes u

CHUTrHaJI HOBU3HBbI
//XKypu.Boicur.HepB.aeaT.2003.T53.4.¢451
-461.

[6]. MOmaros E.A. u ap. OHU3HOIOIHYECKU
aZieKBaTHasl JKCICPUMCHTAIbHAS MOJIEIb
arpeccd W 3MOIMOHAIBHOTO cTpecca /
E.A. IOmaroB, E.M. IleBmoma, JLH.
Me3zennesa. // XypH. Bblcul. HEpBHOM
nestensHocT uM. IlaBnosa. 1988. T. 38.
Brem. 2. C. 350—354.

WWW.ijera.com 30|Page



M.Nikolaishvili et al. Int. Journal of Engineering Research and Applications

www.ijera.com

ISSN: 2248-9622, Vol. 6, Issue 5, (Part - 6) May 2016, pp.27-31

[7].

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

Chichinadze K.N. Chichinadze N.K,
Lazarishvili A.G., New clasification and
Scott Tawse (Editors). Nova Publisbers.
New York. 2009 pp.183-213.

Chichinadze  K,N.,LazariSvili  A.G,,
Chichiadze N.K., Gachechiladze L.T,
Testosterone dynamics during
encoumter.role  Of emotional factors.
Journal of Comparative Physiology
A:Neuroetology, Sensory, Neural, and
Behavioral Physiology. 2012 c
198(7):485-494

Chichinadze, K. N., Domianidze, T. R,,
Matitaishvili, T. Ts., Chichinadze, N. K.,
& Lazarashvili, A. G. Possible relation of
plasma testosterone level to aggressive
behavior of male prisoners. //Bulletin of
Experimental Biology and Medicine,
2010. 149(1), 7-9.

Chichinadze, K.N., Chichinadze, N.K,
and Lazarashili, A.G., Hormonal and
neurochemical mechanisms of aggression
and a new classifi cation of aggressive
behavior. //Aggress.2011. Violent Behav.
16, 461 — 471.

David,M.,Auclair,Y., and Cezilly F.,
Personality predicts social dominance in
female zebra finches, Taeniopygia guttata,
in a feeding context. Animal Behaviour,
2011,81(1),219-224

Konstantin  Chichinadze**",  Nodar
Chichinadze®, Ledi Gachechiladze®, Ann
Lazarashvili®, ~ Marina  Nikolaishvili®
Physical predictors, behavioural/emotional
attributes and neurochemical determinants
of dominant behaviour The Authors.
Biological Reviews © 2014 Cambridge
Philosophical ~ Society  Article  first
published online: 17 FEB 2014
DOI: 10.1111/brv.12091

Mazur, A. A hormonal interpretation of
Collins * s microsociological theory of
violence. //J. Theor. Soc. Behav. 2009. 39
, 434 — 447,

Narayanan S.N., Kumar R.S., Potu B.K.,
Nayak S., Bhat P.G., Mailankot M. Effect
of radiofrequency electromagnetic
radiations (RF-EMR) on  passive
avoidance behaviour and hippocampal
morphology in Wistar rats. Upsala Journal
of Medical Sciences. 2010. 115(2): 91-6.
Nikolaishvili M.I. lordaniSvili
G.S.Opmouanze G.L. Ixxapuamsunu T.T.
Maucypanze 1.A. Changes in activity of
catecholaminergic systems of the brain
and animals behavior. 2009. Bulletin of
the georgian academy of sciens N5-6, 35,
353-357

[16].

[17].

[18].

Podolski et al. Fullerene, Nanotubes, and
Carbon Nanostructures. 2004, v.12, p.
443-446

Simon M. Manning, Delia M. et al.,
NMDA  Receptor  Blockade  with
Memantine Attenuates. White Matter
Injury in a Rat Model of Periventricular
Leukomalacia.// Journal of Neuroscience,
2008. V. 28(26), P. 6670-6678.

Sharma V.K. Morris Water Maze — A
versatile cognitive tool J. Biosci The,
2009, 1(1):15-19

WWW.ijera.com 31|Page



