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Bullying’s anatomy: How it affects brain structure
and function. A systematic review
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ABSTRACT

Bullying victimization is a common problem among adolescents with many catastrophic sequelae, as it has been asso-
ciated with psychiatric disorders such as anxiety and depression. Identifying bullying print on the human brain could
be useful in clinical practice, specifically in the secondary prevention of the disorders that are related to it. This review
aims to explore the potential bullying-related changes of the human brain from a descriptive and functional anatomic
perspective. A literature search was performed using the PubMed/Medline database, and, following meticulous screen-
ing, 16 articles were finally used. Our review included magnetic resonance imaging (MRI) and functional MRI studies,
which were focused on gray and white matter structures of the brain. Bullying affects the morphology and function of
gray and white matter structures in both victims and perpetrators. Victims seem to have atrophic hyperactive orbitof-
rontal cortex, hypertrophic hypoactive amygdalae, and increased cortical activation in almost all brain lobes. Bullies,
on the other hand, have hyperactive accumbens nuclei. Fundamental nuclei of the limbic system, namely the nucleus
accumbens and amygdala, are affected in both victims and perpetrators. Bullying changes the human brain morpholog-
ically and functionally, primarily affecting structures of the limbic system. Identifying these changes early could mainly
help in the prevention of the expression of psychopathology and thus improve the quality of life of victims and even
help bullies to seek medical help.

KEYWORDS: Amygdala, brain imaging, bullying, magnetic resonance imaging, nucleus accumbens, orbitofrontal cortex.

Introduction

Bullying is defined as a specific form of intentional,
repeated aggression that involves a disparity of power
between the victim and perpetrator. The aggression
can take physical, verbal, or gestural forms.” One more
common type of bullying is cyberbullying, as people
tend to get full access to the internet from a young age.
Regarding its prevalence, bullying is a very common
phenomenon among adolescents, as has been shown

in numerous cross-sectional studies in various areas
around the world.?* Bullying victimization is associated
with numerous consequences, including poor mental
health, low mood, irritability, nervousness, and sad-
ness.* More important, however, is its correlation with
many psychiatric disorders such as depression, anxiety,
and personality disorders.> Attention-deficit hyperac-
tivity disorder has also been related to bullying victim-
ization as well as perpetration.®” Remarkably, bullying
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is also a risk factor for suicidal ideation and death by
suicide in youth.2 It is, thus, clear that bullying severely
affects worldwide health and societies.

From a neuroanatomic point of view, it would be in-
teresting to approach how bullying affects the human
brain. In a clinical context, an easy way to explore this
would be via neuroimaging studies. Are there specific
imaging findings that correlate with bullying victimi-
zation or perpetration? Are brain areas particularly af-
fected? And if so, could these be associated with the
above-mentioned vulnerability to psychopathologi-
cal conditions? And even further, could brain imaging
studies help in the prevention of the clinical expression
of these psychopathologies? Functional magnetic res-
onance imaging (fMRI) studies could potentially indi-
cate areas of the brain that are under- or overactivat-
ed in response to bullying, whereas regular magnetic
resonance imaging (MRI) studies could show areas of
the limbic system that underwent structural chang-
es because of bullying. Aiming to find answers to our
questions, the purpose of this review is to explore the
bullying print on the human brain, as well as its poten-
tial usefulness in clinical practice. More specifically, we
aim to describe the association between bullying vic-
timization and perpetration of certain imaging find-
ings to potentially help in the secondary prevention of
the mental health consequences of it and to motivate
bullies to seek medical help.

Material and Method

Our review follows the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) guide-
lines.? Our methodology includes a study selection pro-
cess, and afterwards, a quality assessment procedure in
which we assessed our selected studies for their quality
and bias.

Study selection

A literature search was conducted using the
PubMed/Medline database for the terms “bullying”
and “brain imaging, which retrieved 61 articles. The
authors screened all articles published until December
2024 for potential suitability. Exclusion criteria were (i)
reviews, (ii) conference abstracts, (iii) letters to editors
and (iv) case reports, and (v) publications for which
we could not retrieve the full text. English language
publications, including foreign language publications
with English abstracts, were included in this review.
Articles relevant to the topic concerning brain imag-
ing in bullying, were further analyzed. Overall, 16 arti-

cles were finally used for the analysis of this narrative
review (figure 1).

Quality assessment

To assess the methodological quality of our selected
studies, we used the Newcastle-Ottawa Scale (NOS)™ to
identify potential sources of bias regarding selection,
comparability, and bias in outcome assessment of the
eligible reports. Given that we used different types of
studies, including case-control studies, cohort studies,
and cross-sectional studies, we used an adapted NOS
for each type of study that we used. A study with an
NOS score of 7 or more was considered a “good” study.
A quality assessment of our studies can be found in our
article’s Supplementary Material.

Results

Imaging studies on bullying were either MRI or fMRI
studies.

Bullying victimization

Regarding bullying victimization, there were two main
categories of studies: those focusing on gray matter ar-
eas, mainly the cerebral cortex, and those focusing on
white matter tracts.

Records from
PubMed/MEDLINE
(n=61)

Records excluded due
to exclusion criteria

" or unrelated to the topic
(n=36)

Full-text articles
screened
(n=25)

Articles used in
the analysis
(n=16)

Figure 1. Study selection flowchart.



Gray matter areas
Structure

Delaney et al'" studied bullying effects in brain struc-
ture and the role that family plays in minimizing them.
More specifically, they reported greater amygdala vol-
ume in bullying victims across all family functioning
levels, based on the results of the McMaster Family
Assessment Device General Functioning Subscale'*"
(higher score indicated healthier family environment),
but the volume was less increased in those from a
healthy family environment, indicating the importance
of a healthy family environment in mitigating some
of the effects of bullying victimization on the human
brain."

Without assessing the family environment, the study
of Lee et al™ found no statistically significant change
in the volume of the amygdala and hippocampus.
However, it was the only study we found that described
an association between the volume of the nucleus ac-
cumbens and peer victimization. They found that peer
problems were associated with adolescent depression
through an increase in the volume of the nucleus ac-
cumbens, which could indicate increased sensitivity to
social threat that resulted from repeated involvement
with bullying.'

Nolfe et al® in their study, which involved patients
who experienced bullying at their workplace and
were diagnosed with psychiatric disorders (depres-
sion, anxiety, or a combination of symptoms), report-
ed a statistically significant reduction in the size of
both hippocampi, with a greater decrease in the left.
A statistically significant reduction was also found in
the volume of cortical Brodmann areas 18 (left inferior
occipital gyrus), 19 (left cuneus), and 20 (right inferior
temporal gyrus). Interestingly, no difference was found
between the hippocampus volume and duration of the
work distress, as well as the severity of the psychiatric
symptoms.'

Quinlan et al,'® was the first to describe a mechanism
of anxiety in victimized peers and connected it to how
bullying affects the developing brain. In their study in
2018, they found a connection between chronic peer
victimization and reduction in the left putamen volume,
which was also unique to peer victimization and unrelat-
ed to other types of stress.'

Furthermore, Vargas et al'’ in their study regarding
bullying in typically developing and clinically high-
risk adolescents, used MRI with diffuse tensor imaging
(DTI) to examine both the structure of cortical areas
of interest, as well as the fractional anisotropy (FA) of
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the uncinate fasciculus (white matter tract). Regarding
gray matter, they found that increased bullying victimi-
zation was associated with smaller orbitofrontal cortex
volume, whereas the hippocampi and amygdalae un-
derwent no structural change."”

Function

Lim et al® performed a randomized control trial in
which they observed the activation of specific brain are-
as during disgust processing in youth patients who had
been victimized either by their peers or by their family,
compared to controls. They reported significantly de-
creased activation in the right amygdala and bilateral
posterior insula in bullying victims. They also reported
lower activation in areas including bilateral hippocampi,
thalamus, striatum, precuneus, inferior temporal areas,
lingual and cerebellar regions, and other sensory and
motor areas.'®

Yang et al'® reported a significant association between
bullying and bilateral anterior insula activation, which
was further associated with increased suicide risk. Other
areas that were found to be activated apart from the in-
sula involved visual regions such as the bilateral middle
occipital and fusiform gyri, the supracallosal portion of
the left anterior cingulate gyrus, and the medial portion
of the left superior frontal gyrus.'

Kiefer et al?® also studied the effect of previous bully-
ing exposure and found that those who had experienced
bullying victimization showed greater activation in the
subgenual anterior cingulate cortex near the orbitofron-
tal cortex, pregenual anterior cingulate cortex, inferior
frontal gyrus, left insula, dorsolateral prefrontal cortex,
medial prefrontal cortex, superior temporal gyrus, and
temporal pole. All those results were exhibited when
the subjects were in an environment of social exclusion,
which was created, meaning that bullying exposure had
sensitized these areas.?

Finally, Swarz et al*' in a cross-sectional study using
fMRI reported patterns of amygdala activation for both
bullying victims and perpetrators. More specifically,
firstly, the participants were characterized as either
bullying victims or bullies after completing the Peer
Experiences Scale,? and then their amygdala activity
was measured when they were exposed to angry and
then fearful faces to see whether a certain pattern of
activation could predict their self-reported status re-
garding bullying. As a result, they found that lower
amygdala activity when exposed to both angry and
fearful faces was associated with less relational bully-
ing, meaning that bullying victims had higher amyg-



222 Ch. Komiotis and I.N. Mavridis

dala activity when exposed to either angry or fearful
faces. Interestingly, their study involved only relational
bullying, which is the type of aggression in which harm
is caused by damaging someone’s social status.?’ Table
1 summarizes the studies on gray matter areas affected
by bullying victimization.

White matter tracts

Interesting results were also yielded from studies that
focused on the white matter tracts of the brain. Lim et
al,?® apart from their findings on gray matter, also report-
ed interesting findings on the white matter of the brain
in another study. More precisely, they performed white
matter tractography and tract-based spatial statistics in
peer-victimized patients and controls and reported low-
er FA in the right uncinate fasciculus and bilateral inferi-
or fronto-occipital fasciculi and higher FA in the bilateral
inferior longitudinal fasciculi.

Mulder et al** found greater global FA and lower
global mean diffusivity (MD) in those who were victim-
ized and socially excluded. They specifically reported

greater FA in the corpus callosum, bilateral corona ra-
diata, bilateral sagittal stratum, and left superior longi-
tudinal fasciculus. They suggested that these findings
could indicate accelerated white matter microstructure
maturation in certain brain areas of children who are
victimized.*

Graziano et al®® studied 186 patients with depression,
88 of whom reported a previous history of bullying in
their adolescence. DTl was obtained, and images with
FA were produced, focusing on white matter tracts of
major importance. The results showed that patients
who had been bullied showed greater FA in the left
posterior corona radiata and right medial lemniscus.
These results could be explained by an overactivation
of the fear network.?

Another study performed by Teicher et al*® showed
that those with exposure to verbal abuse, a major and
common form of bullying, showed a significant dose-de-
pendent increase in the MD in the splenium of the cor-
pus callosum, as well as a positive association between
exposure and both MD and radial diffusivity (RD) in the

Table 1. Summary of the studies on gray matter changes in bullying victims.

Study profile Type of study Primary finding

Secondary findings Comments

Delaney et al 2023" MRI Increase in amygdala vol-
ume

Lee et al 2020™ MRI Larger nucleus accumbens

Nolfe et al 2018 MRI Reduction in hippocam-
pus volume

Quinlan et al 20187 MRI Reduction in left putamen
volume

Vargas et al 2018" MRI, DTI Smaller orbitofrontal cor-
tex

Lim et al 2024'® fMRI Reduced activation
right amygdala, bilateral
posterior insula

Yang et al 2023™ fMRI Anterior insula activation

Kiefer et al 2021%° fMRI Greater activation in orbi-
tofrontal cortex

Swartz et al 2019% fMRI Lower amygdala activity

when exposed to either

angry or fearful faces

- Healthy family environment
prevents the increase

Reduction in Brodmann -
areas 820

- Unique to peer victimiza-
tion

Reduced activation of limbic- -
thalamic-striatal areas, pre-
cuneus/posterior cingulate,
temporal, fusiform/lingual
and cerebellar regions

Activation of middle occipital Association with suicide risk
gyrus, fusiform gyrus, left
anterior cingulate cortex, left

superior frontal gyrus

Activation of anterior cingu- -
late cortex, inferior frontal
gyrus, left insula, prefrontal
cortex, superior temporal
gyrus, temporal pole

fMRI: functional magnetic resonance imaging; MRI: magnetic resonance imaging; DTI: diffuse tensor imaging



splenium of the corpus callosum and right posterior co-
rona radiata. Regarding FA of the corona radiata and cor-
pus callosum, this was initially found to be negatively as-
sociated with exposure to verbal abuse, although it was
later proved to be statistically non-significant.?

Finally, Vargas et al'’ reported no statistically signifi-
cant difference in the uncinate fasciculus FA of bullying
victims. Table 2 summarizes the studies on white matter
areas affected by bullying victimization.

Bullying perpetration

The study of Mackey et al,?” although unrelated to
bullying, also indicates a connection between lower vol-
ume in the frontomedial cortex and bilateral insulae in
accordance with greater volumes in the ventral striatum,
hypothalamus, and anterior thalamus and impulsivity,
which leads to adversity and antisocial behavior.

Swarz et al," apart from their findings regarding bully-
ing victims, also found a pattern of amygdala activation
that predicted previously self-reported bullying per-
petration. More specifically, they found that increased
activity in the bilateral amygdala when exposed to an-
gry faces, in combination with lower amygdala activity
when exposed to fearful faces, is associated with bully-
ing perpetration. Finally, they also described a negative
association between the activity of the bilateral rostral
anterior cingulate cortex and bullying, meaning that
those who are less prone to engage in bullying perpe-
tration had higher activation in this area.?’

Perino et al® studied bullying imaging from the per-
spective of the perpetrator as well. They reported in-
creased activation in the ventral striatum, amygdala,
medial prefrontal cortex, and insula. These interesting
findings highlight the pathways of reward learning and
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motivation that are activated in bullies when experienc-
ing social hierarchy.®

Additionally, Kim et al® studied the effect of cogni-
tive behavioral therapy in brain imaging of bullying
perpetrators. Their results showed decreased fractional
amplitude of low-frequency fluctuations (fALFF) in the
left lingual gyrus, inferior parietal lobule, left and right
inferior frontal gyri, and right middle occipital gyrus.
This could indicate a possible association of these are-
as with bullying perpetration.?® Table 3 summarizes the
studies on brain areas potentially involved in bullying
perpetration.

Discussion

This review approaches the print of bullying on the
human brain from both a descriptive and functional
anatomic perspective, based on MRI and fMRI data, not
only from victimized peers but also from those with an
innate tendency to be more impulsive and prone to en-
gage in bullying perpetration.

Regarding bullying victimization, many studies agree
on a volume reduction in the orbitofrontal cortex,” as
well as on its increased activation.?® The orbitofrontal
cortex, which is an important part of the limbic system,
plays a critical role in emotion and decision-making by
representing the reward or affective value of primary re-
inforcers like taste and touch, and learning to associate
these with other stimuli to predict rewards. It is essen-
tial for emotion-related learning, subjective emotional
experiences, and modulating these processes through
attention and cognitive input.*® The orbitofrontal cortex
has also been found to be affected by environmental
stimuli and to be involved in regulating the neurological
response to chronic stress.' Finally, it can also be affect-

Table 2. Summary of the studies on white matter changes in bullying victims.

Study profile Type of study  Primary finding

Secondary findings

Mulder et al 20222 DTI
Graziano et al 2019% DTI

radiata
Teicher et al 2010% DTI

na radiata

Vargas et al 2018™ MRI, DTI

nate fasciculus FA

Greater global FA, Lower global MD

Greater FA in left posterior corona

Greater MD, RD in corpus callosum
(splenium) and right posterior coro-

Greater FA in corpus callosum, corona radiata,
sagittal stratum, left superior longitudinal fas-
ciculus

Greater FA in right medial lemniscus

Non-significant trend for decreased FA in corona
radiata and corpus callosum

No statistical significance in the unci- -—

DTI: diffuse tensor imaging; FA: fractional anisotropy; MD: mean diffusivity; MRI: magnetic resonance imaging; RD: radial diffusivity
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Table 3. Summary of the studies on brain areas involved in bullying perpetration.

Study profile Type of study

Primary finding

Secondary findings

faces/ decreased in fearful faces

Mackey et al 2017* MRI

and insula
Swartz et al 2019" fMRI
Perino et al 2019% fMRI

vation
Kim et al 2018% fMRI

Lower volume in frontomedial cortex
Increased amygdala activity in angry
Increased nucleus accumbens acti-

Decreased fALFF in left lingual gyrus
and inferior parietal lobule

Greater volume in nucleus accumbens, hypo-
thalamus, anterior thalamus

Negative association between the activity of
rostral anterior cingulate cortex and bullying

Increased activation of amygdala, medial pre-
frontal cortex, insula

Decreased fALFF in right middle occipital gyrus
and inferior frontal gyrus

fALFF: fractional amplitude of low-frequency fluctuations; fMRI: functional magnetic resonance imaging; MRI: magnetic resonance

imaging

ed by other types of adversities during childhood, such
as maltreatment.®

The hippocampus was a somewhat controver-
sial structure regarding its association with bullying.
Several studies suggested that its volume decreases in
victimized peers,”> while others report no significant
change.'' The duration of exposure to bullying could
be the reason for this observation. Furthermore, the left
putamen seems to suffer atrophy in child victims.'

The amygdala was another key nucleus with con-
troversial results, while many studies were focused
on it. Delaney et al," studied its specific changes and
described greater volume and increased activation
in bullying victims. On the other hand, the studies of
Vargas et al,'’” Yang et al,” Lee et al™* and Lim et al'®
failed to confirm this finding. Again, the duration of
exposure may play a role; however, it could not be
proven since most studies did not specify the duration
and degree of bullying victimization, and the one that
did reported no association.” The amygdala was also
associated with bullying perpetration, as the pattern
of its activation that Swarz et al®’ described can lead
to antisocial behavior. Additionally, their pattern of
predicting antisocial behavior could potentially help
those with the specific pattern of amygdala activation
seek medical help and eliminate engagement in this
behavior. The amygdala is important in regulating fear
and has also been found to be overactive in depressed
patients.3*3*

Other areas that were possibly associated with bul-
lying victimization include the insula and nucleus ac-
cumbens. The insula has many functions, including
autonomic control, visceral sensations, etc. It also has
a significant role in emotional experiences and feel-
ings,* which indicates a potential link to bullying. The
nucleus accumbens is the ventral portion of the stria-
tum, receives cortical and limbic input, and is a major

pleasure center and regulator of action selection.*®*’ Its
overactivation that is suggested to be associated with
bullying perpetration could be an interesting topic for
future research to better understand how bullies are
motivated towards their actions.™

Figure 2 shows a simplification of the current knowl-
edge regarding structural and functional gray matter
changes in bullying victims. Notably, these patients
seem to have hypertrophic hypoactive amygdalae,
atrophic hyperactive orbitofrontal cortex, and increased
cortical activation in almost all brain lobes.

Regarding the white matter tracts of the brain, two of
the studies showed greater FA (i.e., more homogenous
fiber orientation, increased fiber density or axonal di-
ameter, and increased ratio of intracellular/extracellular
space) in the corona radiata, whereas another study did
not confirm this finding (table 2). The corona radiata is
a large white matter bundle that consists of ascending
and descending fibers. Ascending fibers primarily con-
nect the thalamus to the cerebral cortex, and descend-
ing fibers mainly connect the frontoparietal cortex to
subcortical basal ganglia regions and the spinal cord.®
It is not surprising that abnormalities in this tract have
also been linked to other psychiatric conditions, such as
depression. 394

Answering our aim’s questions, as analyzed above,
we did identify specific imaging findings that correlate
with bullying victimization and perpetration, name-
ly morphological and functional alterations in many
brain areas. And indeed, there are cortical brain areas,
nuclei (figure 3), and white matter tracts, particularly
affected either morphologically or functionally. As ex-
pected, most of them are parts of the limbic system,
which plays a crucial role in emotions and behavior
and is disturbed in common psychopathologies such
as anxiety and depression. It is therefore at least par-
tially explained why alterations in areas like the amyg-
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( activation )

‘ amygdala
nucleus accumbens

insula

orbitofrontal cortex
prefrontal cortex
anterior cingulate cortex
middle occipital gyrus
fusiform gyrus

superior frontal gyrus
inferior frontal gyrus
superior temporal gyrus
temporal pole

hippocampus
orbitofrontal cortex
putamen (left)

Brodmann areas 18, 19, 20

amygdala

Figure 2. Simplification of gray matter (structural and functional) changes in bullying victims (1, increase; |, decrease).

Figure 3. The human brain nuclei affected in bullying condi-
tions (projection on the medial hemispheric surface). (1) nucleus
accumbens; (2) amygdala; (3) hippocampus; (4) putamen (left);
(5) hypothalamus; (6) anterior thalamus. White circles: nuclei
affected in victims, black circles: nuclei affected in perpetrators,
gray circles: nuclei affected in both victims and perpetrators
(modified from Mavridis®’).

dala and nucleus accumbens of bullying victims can
make them vulnerable to depression and other anxi-
ety disorders.

Given the fact that the imaging findings have been
observed after bullying behaviors, it seems unlikely that
these could be used in primary bullying prevention.
However, they can be useful in secondary prevention by
early identification of victims with brain imaging chang-

es before the clinical manifestation of psychopathology.
Early interventions could, thus, help in the avoidance
of suicidal behaviors and other catastrophic sequelae
of bullying on victims. Even for bullies, the evidence of
overactive accumbens nuclei, for example, could be a
red flag to seek medical help.

Conclusion

In conclusion, bullying is a serious social and health
issue that changes the human brain morphologically
and functionally, primarily affecting the limbic system.
Fundamental nuclei of the latter, namely the nucleus
accumbens and amygdala, are affected in both vic-
tims and perpetrators. Bullying victims seem to have
atrophic hyperactive orbitofrontal cortex, hypertroph-
ic hypoactive amygdalae, and increased cortical acti-
vation in almost all brain lobes. Bullies, on the other
hand, have hyperactive accumbens nuclei. These find-
ings can be useful in the early identification of victims
before the expression of psychopathology (secondary
prevention). Subsequent early interventions could
help in the preservation of the victims' lives and their
quality. It is certain that we still have a lot to learn
about the way that bullying affects the human brain,
and further research is needed in this direction, espe-
cially at a neurochemical/molecular level. Of course,
primary prevention is always better than secondary,
and our societies have therefore to maximize their ef-
forts in this direction, i.e., fighting bullying as a social
disease.
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Avatopia tou gkpoBiopov (bullying): NMw¢ emnpealel tn dopn
Kal AEIToupYyia TOU EYKEPAAOU. ZUCTNHATIKI) AVACKOTNON

Xplotédoulog Kopwtng,' lwdavvng N. Maupidng?

"Turjua latpikric, 2xoAr Emotnuwv Yyeiag, Anuokpiteio Mavemotriuio Opdkng, AAe€avdépoumoln,
2KA\vikry Neupoxeipoupyikiic, Tunua latpikrig, 2xoAri Emotnuwv Yyeiag, Anuokpiteio Navemotriuto Opdkng, AAeéavépoumoin

IZTOPIKO APOPOY: MapaArigBnke 9 AuyouoTou 2024/AvabewpriBnke 30 AekepBpiou 2024/AnpoactelBnke Aladiktuakd 24 Maprtiou 2025

NEPINHWYH

O ek@ofiopog (bullying) gival éva kovd mpoBANpa 0Toug VEOUG LE TTOANEG KATOOTPOPIKEG CUVETTEIEG KABWG oXeTICETAL PE
YUXIATPIKEG SlaTAPAXEC OTIWE TO AYXOG Kat N KATAOAYn. O mpocdloplondg TOU AMOTUTIWHATOC TOU EKQPOPICHOU GTOV av-
Bpwmivo eyké@alo Ba UopoUsE va XPNOILEVTEL 0TNV KAWVIKN TIPAEN, 16iwg oTn deuTtepoyevr TPOANYN TWV S1aTAPAXWV TTOU
oxetiCovtal pe auto. H mapoloa avackomnon €xel wg okomod va SIEPEVVATEL TIG SUVNTIKEG OXETICOUEVEG PE TOV EKPOPBIOUO
aAAayéc Tou avBpwWMIVou EYKEPAAOU ammd Hia OTTTIKI TIEPLYPAPIKIC Kal AEITOUPYIKAG avaTtopiac. Mpaypatomoiribnke épguva
¢ BBAoypagiag xpnotpomolwvtag tn Bdon dedopévwv Pubmed/Medline kal, petd and evdehexn €Neyxo, Xpnotpomolnon-
Kav TeAkA 16 dpBpa. H mapoloa avaokomnon mepléAafe HENETEG CUMPBATIKWY Kal AEITOUPYLKWY HAYVNTIKWY TOUOYPAPLWY,
ol omoieg eoTiaoav o€ SOUEG PALAG Kal AEUKAG 0uaiag Tou eYKEQANOU. O ek@oPLopog emnpedlel Tn pop@oloyia Kal tn A&l
Toupyia Sopwv @aldc Kal AeUKAG ouaiag o€ apgoTteEPouC Toug BUTEG Kal Ta Bupata. Ta BUpata @aiveTal va £XouV aTPOPIKO
uTTEPSPACTAPLO KOYXOUETWTILAIO PAOLO, UTTEPTPOPIKEG UTTOOPACTAPLEG AULYSAAEC Kal auénuévn evepyomoinon Tou GAolol
o€ 6Aoug oxedOV Toug Aofoug Tou eyke@Alou. Ot BUTEG, amd TRV AAAN MAgLPA, £xOuV UTIEPSPACTAPLOUG EMIKALVEIC TTUPHVEC.
OegUeNWSEIC TTUPAVEC TOU PETALXMIAKOU CUOTAMATOCS, SnAadn o emKAIVAG TUPVAC Kal N apuySalr, emnpedalovTal 0€ auPo-
TEPOUC TOUC BUTEC Kat Ta Bupata. O ekPoBIoUOC AANAlEL TOV AVOPWTTIVO EYKEPANO LOPPOAOYIKA KAl AEITOVPYIKA, EMNPEA-
Covtag MPWTIOTWE SOUEG TOU PETALXUIAKOU CUOTAMATOG. H éyKalpn avixveuon autwv Twv aAAaywv Ba pmopoloe Kupiwg va
BonBnoel otnv MPOANYN TNG ekdAwWoNG Yuxomaboloyiag Kal CUVETTWG va BeATIWoEL TNV ToldtNTa (WG Twv BupdTwy Kat
akopn va BonBnoel Toug BUTEC va avalntriioouv loTpIKN Bonbela.

NEZEIX EYPETHPIOY: ApuyS8alr, amelkovion eYKEQANOU, EMKAIVAC TTUPAVAC, KOYXOMETWTTIAIOC GAOLOC, HAYVNTIKY TOUO-
ypa®gia, EKQofIopdc.

Juyypagéac emkovwviag: lwavvng N. Maupidng, Khvikrii Neupoxelpoupyikng, Turpa latpikng, XxoAn Emotnuwv Yyeiog, Anpokpitelo MavemoTtruio
Opakng, Mavemotnpiako Meviko Noookopegio AAe§avépoumolng, Apaydva, 681 00 AAe€avSpoUmoAn, AievBuvon e-mail: inmavridis@gmail.com



