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Abstract

Aggression is significant problem of modern society. Its development mechanisms are not clear to date. We studied
relationship between aggression index and extraversion, neuroticism and anxiety levels. The study involved 121 young
men aged 18 to 22 years. Aggression index, anxiety, extraversion and neuroticism levels were estimated using Buss-
Durkee Hostility Inventory, Spielberger State-Trait Anxiety Inventory, Eysenck Personality Inventory. In total group of
participants the positive correlations between neuroticism and both aggression index and physical aggression were
found. In total group negative correlation between extraversion and anxiety and positive correlation between anxiety and
neuroticism were revealed. The highest aggression index was found in extraverts and in individuals with high level of
neuroticism. No differences in aggression indexes were found between extraverts and persons with middle extraversion,
between men with high and middle neuroticism levels. No differences between aggression indexes were shown in men
with different levels of anxiety, but aggression index in men with low anxiety was similar to aggression index in extraverts
and men with high neuroticism. Analysis of correlation coefficients between temperamental characteristics showed the
positive correlation between neuroticism and anxiety in extraverts and men with middle extraversion. A positive
correlation between aggression index and neuroticism in extraverts, and positive correlation between aggression index
and extraversion in persons with high neuroticism were revealed. Men with high anxiety had positive significant
correlation between aggression index and anxiety. Taking into account all the above mentioned tendencies, we suggest,
that extraverts with high neuroticism and anxiety levels are prone to impulsive aggression. The individuals with high
anxiety, high neuroticism and middle extraversion may be also predisposed to excessive impulsive aggression, due to high
positive correlation between anxiety and aggression index in men with high anxiety, strong positive correlation between
anxiety and neuroticism and moderate negative correlation between neuroticism and extraversion in persons with middle
extraversion. In individuals with low anxiety a negative almost statistically significant (p=0.052) correlation between
anxiety and neuroticism, and a positive significant correlation between neuroticism and aggression index were observed.
The existence of these correlations together with positive correlations between aggression index and neuroticism in
extraverts, between aggression index and extraversion in men with high neuroticism provide the possibility to suggest,
that extraverts with low anxiety and high neuroticism may be predisposed to excessive controlled aggression. Extraverts
with low anxiety and middle neuroticism can also manifest high aggression due to negative correlation between

extraversion and anxiety.
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Introduction

Aggression is characteristic for both animals and human. It is the reaction on threat to vital interests of individual and in
normal ranges it is necessary for providing survival of individual. But excessive aggression is harmful and dangerous for

both individuals and society.

Two main forms of human excessive aggression are described: impulsive and controlled [1]. The research of aggression

formation mechanisms is very important to understand the excessive aggression manifestations.

Investigation of the mechanisms of aggressiveness development was mainly carried out on animals. It was shown that the
formation of aggressive behavior is provided by male sex hormones, which in the perinatal period are involved in the
formation of neural networks [2]. Neurotransmitter systems involved in mammalian aggression include serotonin [3],
dopamine [4], norepinephrine [5], GABA, and neuropeptides such as vasopressin and oxytocin [6]. Monoaminergic brain
systems have a great influence on the emotions and behavior in humans and animals [7]. Serotonin and noradrenalin exert a
significant influence on early brain development through the regulation of neurogenesis, migration, differentiation, plasticity
and other key morphogenetic processes [8]. The research in human's brain is impossible, but features of neuromediator
status are manifested by temperamental and behavioral characteristics. Therefore the aim of our work was the study of

relationships between aggressiveness index and extraversion, neuroticism and anxiety levels.
Methods

The study involved 121 young men aged 18 to 22 years. Aggression index, anxiety, extraversion and neuroticism levels
were estimated using Buss-Durkee Hostility Inventory, Spielberger State-Trait Anxiety Inventory, Eysenck Personality
Inventory. Buss-Durkee Hostility Inventory is used to study aggression. Eysenck Personality Inventory provides the
estimation of extraversion-introversion and emotional stability-instability (neuroticism). The levels of extraversion, anxiety
and neuroticism were assessed in points. The aggression index was estimated in a percentage of the maximum level.
Eysenck Personality Inventory provides to estimate the sincerity of answers. If the answers have not been sincere, they

were not taken into account.

Statistical analysis of the results was carried out by methods of nonparametric statistics using the package “Statistica 6.0”.
Nonparametric analogues of dispersion analysis - Kruskal-Wallis and median tests — were used to reveal the dependence of
parameters on group. Mann-Whitney test was used to compare groups in pairs. Correlation analysis according to Spearman

was used to reveal the relationship between different variables of the same group.

Nessa Publishers| www.nessapublishers.com Page 3



Journal of Neuroloay and Neurodisorders Volume 1] Issue 1

Results

After processing the answers to Eysenck Personality Inventory, we determined the level of extraversion and neuroticism in
each participant in the study. According to the results obtained, we divided the general group into three subgroups
depending on the extraversion level (extraverts - greater than 15 points, individuals with an middle level of extraversion -
10-14 points, introverts - less than 9 points), as well as 3 subgroups depending on the neuroticism level (low level of
neuroticism - less than 7 points, middle level of neuroticism - 8-13 points, high level of neuroticism- more than 14 points).

After processing the answers to Spielberger State-Trait Anxiety Inventory, we determined the anxiety level in each
participant in the study. According to the results obtained, we divided the general group into three subgroups depending on

the anxiety level: low anxiety — to 30 points; moderate anxiety — 31-45 points; high anxiety — 46 and more points.

To reveal the dependence of the aggression index on extraversion, neuroticism or anxiety levels we used nonparametric

analogue of dispersion analysis - Kruskal-Wallis test.

The aggression index was revealed to depend on extraversion and neuroticism levels (H=6.786, p=0.0336; H=17.812,
p=0.0001, respectively). It didn’t depend on anxiety level (H=0.782, p=0.6763).

As the dependence of aggression index on extraversion level and neuroticism level was revealed, we used Mann-Whitney
test to compare groups in pairs. The aggression index was lower in introverts as compared with extraverts (Figure 1). No

differences between aggression index in persons with middle level of extraversion and extraverts or introverts were

revealed.
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Figure 1 Aggressiveness index in men with different levels of extraversion (Me [25%; 75%], min and max; *-p<0.05 versus

extraverts).
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The aggression index was lower in persons with low level of neuroticism as compared with persons with both middle and
high levels of neuroticism (Figure 2). No differences between aggression index in individuals with high and middle

neuroticism were found.
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Figure 2 Aggressiveness index in men with different levels of neuroticism (Me [25%; 75%], min and max). *-p<0.05 versus

persons with middle level of neuroticism; **-p<0.05 versus persons with high level of neuroticism.

To identify the relationship between aggression index and extraversion, neuroticism or anxiety we performed correlation

analysis according to Spearman. Correlation analysis was conducted between variables within each individual group.

In total group of participants the middle significant positive correlations between neuroticism and both aggression index
(r=+0.37, p=0.001) and physical aggression (r=+0.40, p=0.0003) were found. In total group a significant negative
correlation between extraversion and anxiety (r=-0.34, p=0.002), and significant positive correlation between anxiety and

neuroticism (r=+0.54, p=0.000) were revealed.

Positive statistically significant correlations between aggression index and extraversion were observed in men with high and

men low neuroticism (Table 1).

Positive significant correlations between aggression index and neuroticism were revealed in extraverts, in men with

moderate and low anxiety (Table 1).

Positive significant correlation between aggression index and anxiety was found in men with high anxiety. Negative
correlation between aggression index and anxiety was shown in men with low anxiety, but it was statistically insignificant
(Table 1).
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Strong positive correlations between aggression index and physical aggression were found in all subgroups except men with

low neuroticism (Tablel).

Table 1: Correlation coefficients between aggression index and temperamental characteristics, physical aggression in
different subgroups of young men

Subgroups Correlation coefficients
Aggression Aggression Aggression Aggression
index/Extraversion | index/Neuroticism | index/Anxiety index/Physical
aggression
Extraverts +0.04 +0.58* +0.11 +0.77*
Men with middle | -0.28 +0.33 +0.11 +0.75*
extraversion
Introverts +0.74 p=0.056 -0.06 -0.52 +0.94*
Men with high | +0.45* -0.02 -0.23 +0.76*
neuroticism
Men with middle | -0.08 -0.02 +0.34 +0.86*
neuroticism
Men with low | +0.87* -0.17 +0.02 +0.31
neuroticism
Men with high | +0.46 +0.18 +0.60* +0.85*
anxiety
Men with | -0,05 +0.35* +0.04 +0.81*
moderate anxiety
Men with low | +0.11 +0.67* -0.38 +0.74*
anxiety

* - Correlation coefficient is statistically significant, p < 0.05

A significant negative correlation between extraversion and anxiety was observed in men with middle neuroticism. A

significant negative correlation between extraversion and neuroticism was found in men with middle extraversion (Table 2).

Strong positive correlations between neuroticism and anxiety were observed in extraverts, men with middle extraversion,
introverts and in men with moderate anxiety. A negative correlation between neuroticism and anxiety was found in men

with low anxiety (Table 2). It was almost statistically significant (p=0.052).
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Table 2: Correlation coefficients between temperamental characteristics in different subgroups of young men

Subgroups Correlation coefficients

Extraversion/ Anxiety Extraversion/Neuroticism Neuroticism/Anxiety
Extraverts -0.19 +0.10 +0.43*
Men with middle | -0.15 -0.38* +0.61*
extraversion
Introverts -0.60 -0.33 +0.87*
Men  with  high | -0.25 +0.17 +0.33
neuroticism
Men with middle | -0.39* -0.25 +0.32
neuroticism
Men  with  low | -0.04 +0.32 -0.07
neuroticism
Men  with  high | +0.09 -0.25 +0.13
anxiety
Men with moderate | -0.05 +0.05 +0.35*
anxiety
Men with low | -0.05 +0,37 -0.60 p=0.52
anxiety

* - Correlation coefficient is statistically significant, p < 0.05
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Discussion

Two major forms of human excessive aggression are described: impulsive and controlled (premeditated) [1, 9]. Brain
regions involved in the control of aggression include cortex, amygdala, septum, hypothalamus, periaqueductal grey and the
locus coeruleus [10]. The lateral hypothalamus and central amygdala are tightly involved in predatory aggression [11].

Individual temperamental characteristics of the organism are based on the activity of four motivational emotiogenic brain
structures (frontal cortex, hippocampus, amygdala and hypothalamus). Lateral hypothalamus is positive emotiogenic
structure [12, 13] and medial hypothalamus [12], tegmentum of the midbrain [13] belong to emotionally negative brain
structures. The hippocampus is often associated with fear conditioning, extinction and memory [14]. Functional decoding

analysis of the hippocampus in association with the amygdala shows its involvement in fear and memory processing [15].

The literature data on the relationship between the personality traits and impulsive and controlled aggression are
contradictory. According to some literature data, high impulsive aggression is associated with high neuroticism, but high
premeditated aggression is associated with low agreeableness and high extraversion [16]. According to other results,
impulsive aggression is related to high neuroticism, while premeditated aggression is related to high psychoticism and

neuroticism, but to low extraversion [17].

An excessive aggression and violence are often observed in anxiety- and depression-related disorders [18]. An impulsive
aggression is manifested in depressive patients [19]. Frequent detection of excessive aggression and violence in anxiety and
depression indicates partial overlapping between neural pathways and neurochemical systems that regulate aggression and
anxiety [1]. According to other literature data, male rats with both low anxiety-related behavior and with high anxiety-

related behavior show a high form of aggression [20].

Major contributors for both aggression and anxiety are hormones of hypothalamic pituitary adrenal axis and biogenic
amines. Impulsive aggression is characterized by hypothalamic pituitary adrenal axis hyperactivity. Controlled aggression is

characterized by low emotional activity [21, 22].

A rapid activation of hypothalamic pituitary adrenal axis hypothalamic pituitary adrenal axis in response to stress is directed
by hypothalamic corticotropin-releasing hormone. Abnormalities in the regulation by corticotropin-releasing hormone play
the important role in the depression and anxiety development of [23]. Glucocorticoids influence the neurobehavioral
functions in different brain areas [24]. Chronic corticosterone treatment causes dendrites to retract in CA3 hippocampus
[25], which plays an integrative role in the regulation of neuroendocrine response to stress [26]. The reduced hippocampus

volume in depressed patients is shown by brain imaging studies [27].

The brain monoaminergic system is involved in the development of both anxiety and aggression [1, 5, 28]. The psycho-
emotional state of the organism may be modified by changing the activity of noradrenergic and serotoninergic systems by

chemicals [9].
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Not only monoamines, gamma-amino-butyric acid and glutamate, but also many other modulators, including adenosine,
cannabinoids, numerous neuropeptides, hormones, neurotrophins, cytokines and several cellular mediators, are involved in
the induction and inhibition of anxious states [29] and aggression [6]. The imbalance between the above mentioned
mediator systems can provide a predisposition of persons to different types of aggression.

In our study in total group of participants we found the middle significant positive correlation between neuroticism and both
aggression index and physical aggression. In total group we revealed a significant negative correlation between extraversion

and anxiety, significant positive correlation between anxiety and neuroticism.

But we believe that each personality trait is a reflection of a complex interaction of many neurotransmitters (and hormones).
The same mediator can be involved in the formation of different personality traits, and this overlapping may results in
unique combination of expression degree of personality traits (degree of extraversion expression, degree of neuroticism
expression, degree of anxiety expression). For example, extravert with moderate anxiety level can have low, middle or high
level of neuroticism etc, so we divided the participants into subgroups according to the levels of extraversion, neuroticism
and anxiety, and examined the correlations within these subgroups.

According to our results, the lowest aggression index was found in introverts and in men with low neuroticism.

It should be noted, that introverts constituted only 7% of all participants. A positive and almost statistically significant
(p=0.056) correlation between aggression index and extraversion degree was revealed in them, but introverts had low

extraversion level (less than 9 points) and so low aggression index.

Men with low neuroticism constituted about 17% of participants. A positive significant correlation between aggression
index and extraversion was revealed in men with low neuroticism, but only in this group no correlation between aggression
index and physical aggression was observed, and namely physical aggression provides the excessive aggression

manifestation.

Due to these tendencies we removed the above mentioned two groups from potential candidates for excessive aggression

manifestation.

Taking into account the literature data about high form of aggression in male rats with both low anxiety-related behavior
and with high anxiety-related behavior [20], we focused our attention on subgroups of participants with low and high

anxiety.

In our study, men with high level of anxiety constituted 19.5% of participants. All of them, except one person, had high
neuroticism level. Analysis of correlation coefficients between temperamental characteristics showed the significant positive
correlation between neuroticism and anxiety in extraverts and men with middle extraversion (that is, the higher anxiety, the
higher neuroticism). A positive significant correlation between aggression index and neuroticism in extraverts (that is, the

higher neuroticism, the higher aggression index), and positive significant correlation between aggression index and
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extraversion in persons with high neuroticism were revealed. Men with high anxiety had a high positive significant

correlation between aggression index and anxiety degree (that is, the higher anxiety, the higher aggression index).

Taking into account all the above mentioned tendencies and literature data about impulsive aggression manifestation in
anxiety- and depression-related disorders [18, 19], we suggest, that extraverts with high neuroticism and anxiety levels are

prone to impulsive aggression.

The individuals with high anxiety, high neuroticism and middle extraversion may be also predisposed to excessive
impulsive aggression, due to high positive correlation between anxiety and aggression index in men with high anxiety (that
is, the higher anxiety, the higher aggression index), strong positive correlation between anxiety and neuroticism (that is, the
higher anxiety, the higher neuroticism) and moderate negative correlation between neuroticism and extraversion in persons

with middle extraversion (that is, the higher neuroticism, the lower extraversion, but within the middle extraversion).

Men with low anxiety constituted about 14% of all participants. Most of them were extraverts. In subgroup with low anxiety
the introverts were absent. Only two men with middle extraversion were in this subgroup. In individuals with low anxiety a
negative almost statistically significant (p=0.052) correlation between anxiety and neuroticism (that is, the lower anxiety,
the higher neuroticism), and a positive significant correlation between neuroticism and aggression index (that is, the higher
neuroticism, the higher aggression index) were observed. The existence of these correlations together with positive
correlations between aggression index and neuroticism in extraverts, between aggression index and extraversion in men
with high neuroticism provide the possibility to suggest, that extraverts with low anxiety and high neuroticism may be
predisposed to excessive controlled aggression. Extraverts with low anxiety and middle neuroticism can also manifest high

aggression due to negative correlation between extraversion and anxiety.
Conclusions

1. The positive correlations between neuroticism and both aggression index and physical aggression were found in
total group of participants.

2. The negative correlation between extraversion and anxiety, and positive correlation between anxiety and
neuroticism were revealed in total group of participants.

3. The aggression index was lower in introverts as compared with extraverts.

4. The aggression index was lower in persons with low level of neuroticism as compared with persons with both
middle and high levels of neuroticism.

5. No differences between aggression indexes were shown in men with different levels of anxiety, but aggression
index in men with low anxiety was similar to aggression index in extraverts and men with high neuroticism.

6. Analysis of correlations between temperamental characteristics, between temperamental characteristics and
aggressiveness index makes it possible to assume that combination of low anxiety with high extraversion level and
middle or high levels of neuroticism indicates predisposition of person to controlled aggression, and combination of
high anxiety with high or middle extraversion and high neuroticism indicates predisposition of person to impulsive

aggression.

Nessa Publishers| www.nessapublishers.com Page 10



Journal of Neuroloay and Neurodisorders Volume 1] Issue 1

References

1. Neumann ID, Veenema AH, Beiderbeck DI (2010) Aggression and anxiety: social context and neurobiological
links. Front Behav Neurosci 4: 1-12. PMID 20407578.

2. Wingfield JC, Lynn S, Soma KK (2001) Avoiding the ‘costs’ of testosterone: ecological bases of hormone-behavior
interactions. Brain Behav. 57: 239-251. PMID 11641561.

3. Popova NK. (2008) From gene to aggressive behavior: the role of brain serotonin. Neurosci Behav Physiol. 38(5):
471-475. doi: 10.1007/s11055-008-9004-7. Cited in PubMed; PMID 18607754.

4. van Gaalen MM, Brueggeman RJ, Bronius PF, Schoffelmeer AN, Vanderschuren LJ.(2006) Behavioral
disinhibition requires dopamine receptor activation. Psychopharmacology (Berl). 187(1): 73-85. Cited in PubMed;
PMID 16767417.

5. Cambon K, Dos-Santos Coura R, Groc L, Carbon A, Weissmann D, Changeux JP, Pujol JF, Granon S. (2010)
Aggressive behavior during social interaction in mice is controlled by the modulation of tyrosine hydroxylase
expression in the prefrontal cortex. Neuroscience. 171(3): 840-51. doi: 10.1016/j.neuroscience.2010.09.015. PMID
20923695.

6. Yanowitch R, Coccaro EF. (2011) The neurochemistry of human aggression. Adv Genet. 75: 151-169. doi:
10.1016/B978-0-12-380858-5.00005-8. PMID: 22078480.

7. van der Vegt BJ, Lieuwes N, Cremers Tl, de Boer SF, Koolhaas JM. (2003) Cerebrospinal fluid monoamine and
metabolite concentrations and aggression in rats. Horm Behav. 44(3):199-208. PMID 14609542.

8. Thompson BL, Stanwood GD (2009) Pleiotropic effects of neurotransmission during development: modulators of
modularity. J Autism Dev Disord 39(2): 260-268. PMID 18648918.

9. Vitiello B, Stoff DM (1997) Subtypes of aggression and their relevance to child psychiatry. J Am Acad Child
Adolesc Psychiatry. 36(3): 307-315. PMID 9055510.

10. Halasz J, Liposits Z, Kruk MR, Haller J (2002) Neural background of glucocorticoid dysfunction-induced abnormal
aggression in rats: involvement of fear- and stress-related structures. Eur J Neurosci. 15(3): 561-569. PMID:
11876784.

11. Tulogdi A, Toth M, Halasz J, Mikics E, Fuzesi T, Haller J (2010) Brain mechanisms involved in predatory
aggression are activated in a laboratory model of violent intra-specific aggression. Eur J Neurosci. 32(10): 1744-
1753. PMID: 21039962.

12. Markevich VA, Voronin LL, Mats VN, Tsippel' U (1983) Effect of stimulation of "emotiogenic” brain structures on
pyramidal tract responses. Zh Vyssh Nerv Deiat Im | P Pavlova. 33(3): 535-542. PMID: 6613346.

13. Zaichenco MI, Mikhailova NG, RaigorodskiiYuV (2001) Neuron activity in the prefrontal cortex of the brain in rats
with different typological characteristics in conditions of emotional stimulation. Neurosci Behav Physiol. 31(3):
299-304. PMID 11430574,

14. Maren S, Holmes A (2016) Stress and fear extinction. Neuropsychopharmacology. 41(1): 58-79. PMID: 26105142

Nessa Publishers| www.nessapublishers.com Page 11


http://www.ncbi.nlm.nih.gov/pubmed?term=Wingfield%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=11641561
http://www.ncbi.nlm.nih.gov/pubmed?term=Lynn%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11641561
http://www.ncbi.nlm.nih.gov/pubmed?term=Soma%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=11641561
http://www.ncbi.nlm.nih.gov/pubmed/16767417
http://www.ncbi.nlm.nih.gov/pubmed/16767417
http://www.ncbi.nlm.nih.gov/pubmed?term=Cambon%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20923695
http://www.ncbi.nlm.nih.gov/pubmed?term=Dos-Santos%20Coura%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20923695
http://www.ncbi.nlm.nih.gov/pubmed?term=Groc%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20923695
http://www.ncbi.nlm.nih.gov/pubmed?term=Carbon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20923695
http://www.ncbi.nlm.nih.gov/pubmed?term=Weissmann%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20923695
http://www.ncbi.nlm.nih.gov/pubmed?term=Changeux%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=20923695
http://www.ncbi.nlm.nih.gov/pubmed?term=Pujol%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=20923695
http://www.ncbi.nlm.nih.gov/pubmed?term=Granon%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20923695
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yanowitch%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22078480
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coccaro%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=22078480
https://www.ncbi.nlm.nih.gov/pubmed/22078480
http://www.ncbi.nlm.nih.gov/pubmed?term=Thompson%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=18648918
http://www.ncbi.nlm.nih.gov/pubmed?term=Stanwood%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=18648918
http://www.ncbi.nlm.nih.gov/pubmed/18648918
http://www.ncbi.nlm.nih.gov/pubmed/11876784
http://www.ncbi.nlm.nih.gov/pubmed/11876784
http://www.ncbi.nlm.nih.gov/pubmed/21039962
http://www.ncbi.nlm.nih.gov/pubmed/21039962
http://www.ncbi.nlm.nih.gov/pubmed/6613346
http://www.ncbi.nlm.nih.gov/pubmed/6613346
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maren%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26105142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holmes%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26105142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maren%2C+S.+and+Holmes%2C+A.%2C+2015

Journal of Neuroloay and Neurodisorders Volume 1] Issue 1

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kogler L, Miller VI, Seidel EM, Boubela R, Kalcher K, et al. (2016) Sex differences in the functional connectivity
of the amygdalae in association with cortisol. Neuroimage. 134: 410-423. PMID:27039701

Gauthier KJ, Furr RM, Mathias CW, Marsh-Richard DM, Dougherty DM.(2009) Differentiating impulsive and
premeditated aggression: self and informant perspectives among adolescents with personality pathology. J Pers
Disord. 23(1): 76-84. PMID:19267663

Stanford MS, Houston RJ, Villemarette-Pittman NR, Greve KW (2003) Premeditated aggression: Clinical
assessment and cognitive psychophysiology. Personality and Individual Differences. 34 (5): 773-781. doi:
10.1016/S0191-8869(02)00070-3

aan het Rot M, Mathew SJ, Charney DS (2009) Neurobiological mechanisms in major depressive disorder. CMAJ.
180(3): 305-313. PMID 19188629.

Barden N (2004) Implication of the hypothalamic-pituitary-adrenal axis in the physiopathology of depression. J.
Psychiatry Neurosci. 29: 185-193. PMID 15173895.

Keck ME, Sartori SB, Welt T, Miiller MB, Ohl F, et al. (2005) Differences in serotonergic neurotransmission
between rats displaying high or low anxiety/depression-like behaviour: effects of chronic paroxetine treatment. J.
Neurochem 92: 1170-1179. doi: 10.1111/j.1471-4159.2004.02953.x

Haller J, Kruk MR (2006) Normal and abnormal aggression: human disorders and novel laboratory models.
Neurosci Biobehav Rev. 30(3): 292-303. PMID 16483889.

Summers CH, Winberg S (2006) Interactions between the neural regulation of stress and aggression. J Exp Biol.
209(Pt 23): 4581-4589. PMID 17114393,

Barden N (2004) Implication of the hypothalamic-pituitary-adrenal axis in the physiopathology of depression. J.
Psychiatry Neurosci. 29: 185-193. PMID 15173895.

Lee S, Jeong J, Kwak Y, Park SK (2010) Depression research: where are we now? Mol Brain. 3: 8. PMID
20219105.

McEwen BS (2007) Physiology and neurobiology of stress and adaptation: central role of the brain. Physiol Rev.
87(3): 873-904. PMID 12614635.

Herman JP, Mueller NK (2006) Role of the ventral subiculum in stress integration. Behav Brain Res. 174(2): 215-
24. PMID 16876265.

Drevets WC (2001) Neuroimaging and neuropathological studies of depression: implications for the cognitive-
emotional features of mood disorders. Curr Opin Neurobiol. 1: 240-249. PMID 11301246.

Ressler KJ, Nemeroff CB (2000) Role of serotonergic and noradrenergic systems in the pathophysiology of
depression and anxiety disorders. Depress Anxiety. 12(1):2-19. PMID 11098410.

Millan MJ (2003) The neurobiology and control of anxious states. Prog Neurobiol. 70(2):83-244. PMID: 12927745.

Nessa Publishers| www.nessapublishers.com Page 12


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kogler%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27039701
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCller%20VI%5BAuthor%5D&cauthor=true&cauthor_uid=27039701
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seidel%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=27039701
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boubela%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27039701
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalcher%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27039701
https://www.ncbi.nlm.nih.gov/pubmed/27039701
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gauthier%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=19267663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furr%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=19267663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mathias%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=19267663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marsh-Richard%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=19267663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dougherty%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=19267663
https://www.ncbi.nlm.nih.gov/pubmed/19267663
https://www.ncbi.nlm.nih.gov/pubmed/19267663
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCller%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=15715667
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohl%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15715667
https://www.ncbi.nlm.nih.gov/pubmed/12927745

