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Abstract

This study aimed to investigate the relationship between the SLC6A4 gene’s 5-HTTLPR polymorphism and
aggression levels among elite combat athletes. A total of 40 male athletes from taekwondo (N=10), kickboxing
(N=10), boxing (N=10) and wrestling (N=10), aged between 20-35 years, participated in the study. The
quantitative data was collected by using a personal information form and the Aggression Scale Inventory. Whole
blood samples were taken for DNA isolation and genotyping analysis was performed. In 5-HTTLPR
polymorphism, 38.8% (31) had the L allele and 61.3% (49) had the S allele. The highest S allele distribution in 5-
HTTLPR polymorphism was found in taekwondo branch (32.7%). In 5-HTTLPR polymorphism, 77.5% (31) and
9% (22.5%) of the athletes had L/S and S/S genotyping, respectively. According to the aggression scale inventory,
it was found that the wrestling branch had the highest general aggression mean (114.60), however; there was no
significant difference between the sub-dimensions of aggression (Destructive, Attemptive and Passive) in branch
comparisons (p>0.05). Based on the applied aggression scale inventory and genetic analysis of SLC6A4 gene 5-
HTTLPR polymorphism, it can be considered that the combat athletes participating in the study are tend to
aggression.
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Miicadele sporcularinda SLC6A4 gen polimorfizminin (rs 5-HTTLPR) saldirganlik ile
iliskisi

0z

Bu arastirmada elit miicadele sporcularinda SLC6A4 geni 5-HTTLPR polimorfizmi ile saldwrganlik diizeyleri
arasindaki iliskiyi incelemek amaglanmistir. Calismaya yaslart 20-35 arasinda degisen taekwondo (n=10),
kickboks (n=10), boks (n=10) ve giires (n=10) bransindan toplam 40 erkek sporcu katilmistir. Nicel verilerin
toplanmasinda kisisel bilgi formu ve Saldirganlik Olgegi Envanteri kullanilmistir. DNA izolasyonu i¢in tam kan
ornekleri alinmig ve genotipleme analizleri gerceklestirilmistir. 5-HTTLPR polimorfizminde %38,8’inin (31) L
aleline ve %61,3iniin (49) S aleline sahip oldugu belirlenmistir. 5-HTTLPR polimorfizminde en yiiksek S alel
dagilimi taekwondo bransinda (%32,7) bulunmugstur. Sporcularin 5-HTTLPR polimorfizminde %77.5’inin L/S
(31) ve %9 'unun (22,5) S/S genotiplemesine sahip olduklar: tespit edilmistir. Saldwrganlik dlgegi envanterine gore,
glires  bransimin en yiiksek genel saldirganhik ortalamasina (114,60) sahip oldugu ancak brang
karsilastirmalarinda saldwrganlik alt boyutlari (Yikici, Edilgen ve Atilganhk) arasinda anlamli bir farkhilik
olmadigr bulunmustur (p>0,05). Uygulanan saldwrganlik élgegi envanterine ve SLC6A4 geni 5-HTTLPR
polimorfizminin genetik analizine dayanarak, ¢alismaya katilan miicadele sporcularmmin saldirganhiga egilimli
olduklar: diisiiniilebilir.
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INTRODUCTION

Genetic factors associated with human performance have emerged through the mutual
interaction of environmental and individual factors (Ulucan et al., 2015; Bulgay et al., 2023).
In addition to environmental factors in the formation and development of athletic performance,
a number of factors such as the predisposition of athletes to the sports branch they are doing,
their ability to control the emotional and psychological pressure on them both in training and
in tough competitions, and their resistance to stress are factors that are highly effective on
athletic performance. Therefore, it is extremely important to elucidate gene candidates that
affect behavioral traits in athletes (Butovskaya et al., 2013). The slightest disruption in
serotonergic, dopaminergic and androgenic systems and the genes belonging to these systems,
which are known to be effective on human psychology, causes various mood disorders such as

stress, anxiety, aggression, aggression and difficulties in stress control (Ates et al., 2017).

The serotonergic system is the largest collection of neurotransmitters in the brain, which
has been the most researched and informed to date (Tamam & Zeren, 2002; Celik & Hocaoglu,
2016). The serotonin transporter gene (SLC6A4), which is known to a part of the serotonergic
system, is a gene localized on chromosome 17q11.1 ql12, containing 14/15 exons, with an
average length of 39,500 base pairs (Ramamoorthy et al., 1993; Carlstrom et al., 2012). SLC6A4
is the most studied gene in diseases such as major depression and mood disorders (Levinson,
2006). By examining the genotyping of the SLC6A4 gene, some information about people’s
personality traits and emotional states can be obtained. Considering the changes in brain
serotonergic function, changes in serotonin transporter expression in patients with depression
and suicidal attempts, SLC6A4 gene seems to be highly effective on human health and
psychology (Ramamoorthy et al., 1993). Two genetic polymorphisms related to the SLC6A4
gene, VNTR (Variable Number Tandem Repeats) and 5-HTTLPR, have been identified.
SLC6A4 gene polymorphisms are generally associated with personality traits related to anxiety,
depression and aggression (Lesch et al., 1996). In 1996, the most common polymorphism of
the SLC6A4 gene in humans, 5-HTTLPR, was elucidated (Fox et al., 2009). The 5-HTTLPR
polymorphism was identified for the SLC6A4 gene, consisting of 44 base pairs (bp), located in
the transcriptional control region of the gene and associated with different numbers of insertion
and deletion repetitions consisting of a sequence rich in Guanine (G) and Cytosine (S) (Lesch
& Mossner, 1998). 5-HTTLPR (5-HTT gene-linked polymorphic region), which is seen as the
most important polymorphism of the SLC6A4 gene, is located in the promoter region of the
gene and is known to have short (S) and long (L) alleles (Lesch et al., 1996; Eken et al., 2018).
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It is stated that the “L” allele, the long variant, has higher 5-HTT expression than the “S” allele,
the short variant (Lesch et al., 1996). Compared to the L allele, which has a greater role in 5-
HTT reuptake, the S allele is less transcribed and causes some psychological disorders (Lesch
etal., 1996; Heils et al., 1996). When the genotyping of 5-HTTLPR polymorphism is analyzed,
itis found as L/L, L/S and S/S (Heils et al., 1996; Erdal et al., 2000). It is seen that 5-HTTLPR
polymorphism plays an important role in the behavior of individuals. It has been predicted that
the S/S genotype seen in the polymorphism may lead to more serious problems such as
behavioral disorders, aggression, impulse control abilities and problems in learning abilities
(Gerraet al., 2005).

In combat sports, being in constant contact with the opponent player causes more body
contact than in other sports branches and thus more aggressive behaviors are exhibited
(Ozerkan, 2004; Weinberg & Gould, 2015). In such sports branches, athletes need to have good
psychological characteristics as well as physical characteristics in order to perform better. It is
very important for combat athletes to have good mental resilience as well as physical endurance
in order to exhibit controlled behaviors under pressure in challenging competition conditions,
especially in these sports where one-on-one struggle with the opponent is dominant (Demir &
Celebi, 2019).

The present study aimed to reveal the relationship between SLC6A4 gene 5-HTTLPR
polymorphism allele and genotype distribution and aggression in combat athletes consisting of
boxing, kick boxing, wrestling and taekwondo branches. Through the aggression inventory, the
psychological tendency of the athletes to aggression will be determined and whether these
athletes are genetically predisposed to aggression will be examined by associating with the
SLC6A4 gene.

METHOD
Participants
A total of 40 athletes, including Kick Boxing (N=10), Taekwondo (N=10), Wrestling

(N=10) and Boxing (N=10) competitive elite male athletes (Played for national teams,
participated in the elite leagues of teams competing in professional leagues or participated in
Turkish championships) with a mean age of 25.58 years, who have been actively practicing
sports for an average of 11.93 years, were voluntarily and randomly selected to participate in
the study. After the informed consent forms were filled, whole blood samples were collected in
heparinized tubes (Vacutainer, EDTA Tubes) for DNA isolation. Genotyping was performed
in Advanced Technology Research and Application Center (KITAM) Laboratory.
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This study is based on a master thesis. The present study was reviewed by University
Clinical Research Ethics Committee dated 19.11.2019 and approved by KAEK 2019/686
decision number B.30.2.0DM.0.20.08/768-896.

Genotyping and materials used

DNA isolations were performed from 40 blood samples of Kick Boxing (N=10),
Taekwondo (N=10), Wrestling (N=10) and Boxing (N=10) athletes using Cesnha blood DNA
isolation kit. Concentration and purity values were determined from the isolated DNA samples
using Nanodrop 2000 device. DNA samples with appropriate concentration and purity values
were subjected to PCR reactions for the amplification of HTTLPR gene regions using Nanodrop
200 device. For the HTTPLR region, 5’- TGC CGC TCT GAA TGC CAG CAC -3’ primers
were used as forward primaries and 5’- GGG ATT CTT CTG GTG CCA CCT AGA CG-3’
primaries were used as reverse primaries. New England M0285L Taq 5x Master Mix was used
during the PCR reaction. The reaction conditions were as follows: Master mix Sul, forward
primary 0.5pl, reverse primary 0.5ul, DNA 3ul, ddH2O 16pl, total 25ul for each sample. PCR
reactions of the samples were performed at 95°C for 5 min. denaturation, 95°C for 45 sec. 45 s
at 66.5°C. 72° C for 1 min, 40 cycles at 95° C, 45 s at 95° C, 45 s at 66.5° C, 1 min at 72° C and
5 min at 72° C for elongation reaction. After PCR, the products were run on a 3% agarose gel
at 70 volts for 160 min. Bands of 463 bp (L allele) and 419 bp (S allele) PCR products were
observed. For enzyme digestion, a mixture of 10 pul PCR product, 18 pl ddH20, 2 ul. NEB
buffer and 2 pl of Mspl enzyme. PCR products were subjected to enzyme digestion reaction
with Thermo Scientific Msp I (Hpall) enzyme for 16 hours at 37°C. The products were then
incubated at 80°C for 20 min for enzyme inactivation. After enzyme digestion, the products

were run on a 3% agarose gel and bands were observe
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BABAANAA NS SAAAS AR AAANRS I MARAAASY ARAAY SAANSAAAY
Te1eceeeeneceT R 71 CCCCTAATGTC0CTACTGRAGCOCTE Nt

AALBAAAAANE S ALY AN ARALAALYL ARAAARARE AAAABAARY SALEBASARAASAALBAARAAL REYNA
\?C}.Tu WA ADRAALLANARARAAAL AN ADEARAAN WL A AWOA IV AN AWAILWAAAL LAIN

(CCO0CTICACCOCTCRCGECATCCOCCCTGCACCORRMACA TCOCCOCTECAGOCCOCCCAGCATCICE
CCTGCACCCCCAGCATCOC0CCTGCAGOCCTTCCAGCATCOCOCTGCACCTCTCCCAGEATCTCCOCTEC
AACCCOCATTATOCOCCCTECACCOCTCRCACTATCCOCOCTECACCOCCCAGCATCCOCOCATECACCE
O CATC0000CTGRACCCTOCAGCATTCTCCTTGEACCCTACCAGTAT TOCC0CGCATCHCCTC

ALIAAARAAARAAAL ARBRAASABAARARAA NS -~ AANARYARAAY
CRAGOCTOC0GCCCACCTTGRGETCCC0aCeCTCE R - ¢CTCCh

Figure 1. Primary sequence regions used in the study (Homo sapiens solute carrier family 6
member 4 (SLC6A4))

The regions marked in red are forward and reverse primary regions of the SLC6A4 gene.
The region marked in yellow shows the insertion/deletion site (44 bp). The region marked in
blue is the second MSpl cut site. It provides a positive control. The region marked in pink is

the 3rd enzyme cut site.

The scale
In the study, quantitative data were collected by using a 12-item personal information

form developed by the researchers to determine the demographic characteristics of the
participants and the “Aggression Scale Inventory” developed by Ilter Kiper (1984) as a data
collection tool (Dervent et al., 2010). The scale consists of 30 items and each item is evaluated
on a Likert-type scale ranging from 1-7. The inventory was used to assess the destructive,

passive, assertive, and total aggression levels of athletes.

Data analysis

In this study, the data obtained from the participants were analyzed using SPSS 24.00
program. Descriptive analysis methods were used for sociodemographic and clinical data of
the sample group. The conformity of the data to normal distribution was evaluated by Shapiro-
Wilk test. Variance homogeneity was evaluated with Levene’s test. ANOVA was employed to
compare the differences between groups (branches), while a chi-square test was utilized to

determine changes in allel and genotype based on the different branches.

FINDINGS

To determine whether the genetic aggression levels of combat athletes are effective in the
sports they participate in this study aimed to reveal the relationship between the allele and
genotype distribution of the SLC6A4 gene 5-HTTLPR and aggression. In Table 1, the general
allele distributions of the 5-HTTLPR polymorphism and the branch-specific allele distributions

of the combat athletes were determined. Table 2 shows the general genotype distribution of the
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5-HTTLPR polymorphism and the branch-specific genotype distributions of the participants.
Table 3 shows the results of the aggression inventory and its subdimensions used to determine
the psychological aggression level of the athletes, based on branches.

Table 1. Allele distribution of participants and 5-HTTLPR allele distribution according to sports branches
(Allel Distribution, N=80)

L S

S-HTTLPR N= 31 (38.8%) N=49 (61.3%) Total S P
Boxing 9 (29%) 11 (22.4%) 20 (25%)
Wrestling 8 (25.8%) 12 (24.5%) 20 (25%)
Tackwondo 4 (12.9%) 16 (32.7%) 20 (25%) 4371 0.224
Kick Boxing 10 (32.3%) 10 (20.4%) 20 (25%)
Total 31 (100%) 49 (100%) 80 (100%)

According to Table 1, the majority of the individuals who participated in the study were
found to have the S allele in 5-HTTLPR polymorphism. As a result of the chi-square test, no

significant difference was found in the allele distribution between branches (p>0.05).

Table 2. Genotype distribution of participants and 5-HTTLPR genotype distribution according to branches
(Genotype Distribution, N=40)

L/S S/S

5-HTTLPR L/L N=31(77.5%) N =9 (22.5%) Total X2 P
Boxing 9 (90%) 1 (10%) 10 (100%)
Wrestling _ 8 (80%) 2 (20%) 10 (100%)
Taekwondo _ 4 (40%) 6 (60%) 10 (100%) 11.900 0.008
Kick Boxing 10 (100%) 0 (0%) 10 (100%)
Total 31 (77.5%) 9 (22.5%) 40 (100%)

According to Table 2, more L/S genotypes were found in the 5-HTTLPR region in the
athletes who participated in the study. As a result of the chi-square test, significant difference
was found in the genotype distribution between branches (p<0.05).
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Table 3. Comparison of participants’ aggression sub-dimensions according to the sports branches

Sub dimensions Branch N Mean+ SD P

Boxing 10 27.40+10.99
Wrestling 10 32.30+£11.98

Destructive aggression Taekwondo 10 26.40+11.84 0.703
Kick Boxing 10 29.00+£12.62
Total 40 28.78+11.63
Boxing 10 48.70+10.14

Wrestling 10 51.10+£7.24

Attemptive aggression Taekwondo 10 47.10+10.31 0.296

Kick Boxing 10 42.70+11.36
Total 40 47.40+9.99

Boxing 10 22.70+£11.19
Wrestling 10 31.20+£10.43

Passive aggression Taekwondo 10 16.90+10.97 0.061
Kick Boxing 10 22.60+£12.77
Total 40 23.35+12.09
Boxing 10 98.80+20.18
Wrestling 10 114.60+25.57

Total aggression Taekwondo 10 90.40+26.48 0.134
Kick Boxing 10 94.30+£22.67
Total 40 99.53+24.74

According to Table 3, no significant difference was found in the comparison of
aggression sub-dimensions according to branches (p>0.05). When the general aggression
averages are analyzed, it is seen that wrestling has the highest average, followed by boxing,

kick boxing, taekwondo respectively (wrestling>boxing>kick boxing>taekwondo).

DISCUSSION AND CONCLUSION

Are individuals born aggressive or is this an outcome of their social environment?
Actually, the fact that the number of studies conducted in this field has proliferated with the
development of the field of sports genetics suggests that genetic factors are effective in the basis
of all these factors mentioned above. Aggression in the sports environment is mostly determined
by the structure and rules of the sports branch of interest and the intentions of the athletes
(Erdogdu et al., 2018). The sports in which aggression is observed more often are combat sports
that allow the formation of a one-to-one competition environment. In this study, the
polymorphism of the SLC6A4 gene 5-HTTLPR and its relationship with aggression in elite
combat athletes were investigated.

The fact that combat athletes had more S alleles (61.3%) in the 5-HTTLPR polymorphism
of the SLC6A4 gene suggests that they are genetically more prone to aggression (Table 1).

When examining the genetic studies on combat sports; in the study conducted by Ceylan
(2020), the fact that 50% of boxers have the S allele seems to support this study. Some studies

emphasize that the balance between testosterone - serotonin and testosterone - cortisol is of
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great importance in the development of aggression (Josephs et al., 2013; Gronek et al., 2015).
Josephs et al. (2013), high cortisol levels were observed in carriers of the S allele with high
testosterone, while low cortisol levels were observed in carriers of the L allele with low
testosterone. It is suggested that the presence of more testosterone in males than females also
triggers aggression (Gronek et al., 2015). Based on the literature, the fact that the sample group
in this study consisted of male combat athletes and that males have high testosterone levels
could be directly related to the higher rate of the S allele. Looking at the studies outside of
combat sports, the athletes in these studies were found to have more L alleles and heterozygotes
or homozygotes of the L allele (Ulucan et al. 2014; Filonzi et al. 2015; Petito et al. 2016;
Sanhueza et al. 2016; Yigit 2020; Eken et al. 2021). It is noticeable that the L allele is more
prominent in industries other than combat sports. However, the fact that the studies in the
literature include athletes of both genders and the sports of interest are not combat sports may

have resulted in a lack of parallels with the results of the present study.

In the analysis of the genotyping of the 5-HTTLPR polymorphism of our cohort, although
L/S genotyping was found to be more frequent in this study with the exception of the
Taekwondo branch, the fact that no L/L genotyping was found at all is one of the remarkable
aspects of this study (Table 2). The fact that the athletes in this study had L/S and S/S
genotyping may be related to lower 5-HTT activity and intensity. Lower 5-HTT activity and
intensity also play an important role in the development of aggression. Gronek et al. (2015) also

linked the occurrence of aggression to a specific genetic profile and serotonin deficiency.

Looking at the literature outside of combat sports, we find that the L/L and L/S genotypes
dominate in most studies (Saunders et al., 2006; Golby et al., 2006; Sysoeva et al., 2009; Cam
et al., 2010; Trushkin et al., 2011; Ulucan et al., 2014; Filonzi et al., 2015; Sanhueza et al.,
2016; Petito et al., 2016; Yigit 2020; Eken, et al., 2021).

In the context of combat sports, Ceylan (2020) found that boxing and wrestling athletes
exhibit L/S genotyping. Based on this information, it is hypothesized that the S allele is also
present in the genetic structure of athletes to a significant degree and this influences the
dominance of L/S genotyping. It can be seen that there are more L/S and S/S genotyping in the
combat athletes who participated in this study. Although these athletes turned to combat sports
without being aware of their genetic structure, it was found that they actually prefer sports in
which they can best manage their existing aggression both psychologically and genetically.
This finding suggests that the dominance or recessiveness of alleles and genotypes in genes that
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affect athletic performance may also influence the orientation of the combat athletes in the

research group toward the sports in which they are interested.

As a result of the aggression inventory conducted with martial artists, no significant
finding was found between aggression level and sub dimensions (p>0.05) (Table 3). However,
when examining the studies that compared the aggression levels of combat athletes and athletes
of other sports, combat athletes were found to have higher levels of psychological aggression,
and the results of these studies support our study (Tutkun et al., 2010; Tekin etal., 2011; Ceylan
2020; Kostorz & Sas-Nowosielski, 2021).

In this study, it was found that although taekwondo athletes have the lowest aggression
scores psychologically, they have the highest aggression genetically. The fact that the concept
of virtue conveyed by the sport is fully grasped by Taekwondo athletes, that they have embraced
the Far Eastern philosophy of sport because of their affiliation with the culture and traditions to
which they belong, that they can develop morally better by adhering to this philosophy, attain
mental discipline and anger control, achieve the self-discipline of the sport, and through the
trainings they have received, Taekwondo athletes can tame their genetic aggression (Tekin et
al., 2011; Weinberg & Gould, 2015; Hernandez & Anderson, 2015; Giivendi & Tiirksoy-Isim,
2019).

It was found that the boxing and kickboxing athletes who participated in the study had
genetically lower aggression scores compared to the taekwondo and wrestling athletes. Boxing,
which is known to have originated in England and America, suggests that the differences in
sports atmosphere and standard of living in these countries may have an effect on the aggression
levels of boxing athletes. At the same time, it can be found that boxers and kickboxers show
less aggressive behaviors by reducing their existing aggression through sports (Madden, 1990;
Brown, et al., 1995; Hernandez & Anderson, 2015).

It was found that the wrestling athletes in the study had psychologically high aggression
scores even though they had genetically low aggression data. Based on the results, it can be said
that wrestlers are not genetically aggressive, but learn aggression later due to the environment
in which they have been in the middle or low segment (Ersoy et al., 2012). However, the
relationship between aggression level and genetic structure is complex and can be shaped under

the influence of many factors, and more research needs to be conducted on this topic.

To our knowledge, this is the first genetic study in Turkey investigating the 5-HTTLPR
polymorphism of the SLC6A4 gene in competitive athletes. However, there are some limitations
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in this study. These are: (a) the small number of combat athletes in our cohort, (b) the inclusion
of a limited number of sports in the field of combat sports, (c) the sample group consists of
male athletes only. Future studies are very important to clarify the effects of different genes on

mood in athletes and the relationship between athletic performance and genetics.

It can be said that the combat athletes in this study are aggressive both psychologically
and genetically. Elite level combat athletes were found to be heterozygous or homozygous for
the S allele. These results suggest that combat athletes who are genetically predisposed to
aggression have a higher capacity to become elite. The limited number of genetic studies on

combat athletes suggests that more studies should be conducted in this field.

GENISLETILMIS OZET
GIiRiS
Sporcularda psikolojik parametrelerle iligkisi oldugu bilinen genlerin incelenmesi, genetik
yapilarina en yatkin olan spor branglarina yonlendirilebilmeleri adina olduk¢a dnemlidir. Sporcularda
bu genlerin incelenmesiyle birlikte stres, kaygi, agresyon ve saldirganlik gibi birgok psikolojik faktorler
hakkinda da bilgi edinilebilir. Bu aragtirmada SLC6A4 geni ve saldirganlik arasindaki iligkinin
aydinlatilmasi ve miicadele sporcularinin mevcut saldirganliklarini tespit edip uygun spor bransglarina

yonlendirilebilmeleri adina olduk¢a 6nemlidir.

Bu calismada miicadele sporcularinda SLC6A4 geni 5-HTTLPR polimorfizmi ile saldirganlik
arasindaki iliskiyi ortaya koymak amaglanmaktadir. Arastirmada kullanilacak olan Saldirganlik Olgegi
Envanteri ile sporcularin psikolojik agidan saldirganlik diizeyleri ve alinan kan 6rnekleriyle de genetik
olarak saldirganlhiga yatkin olup olmadiklari tespit edilebilecektir. Edinilen bulgular neticesinde spor

genetigi ve literatiire onemli katkilar saglayacag diistiniilmektedir.

YONTEM

Arastirmaya aktif olarak ortalama 11,93 yildir spor yapan ve 20-35 yas araliginda goniillii olarak
secilmis 10 Taekwondo, 10 Kick Boks, 10 Giires, 10 Boks miisabik elit erkek olmak iizere toplam 40
sporcu katilim gostermistir. Bilgilendirilmis onam formlarinin ardindan SLC6A4 geni DNA izolasyonu
igin tam kan ornekleri heparinli tiiplere (Vacutainer, EDTA Tubes) alinmis, genotiplemeleri OMU
Karadeniz ileri Teknoloji Arastirma ve Uygulama Merkezi (KITAM) Laboratuvarinda yapilmistir.
Katilimcilarin psikolojik acidan saldirganlik diizeylerini tespit edebilmek amaciyla arastirmacilar
tarafindan gelistirilen demografik bilgi formu ve Kiper tarafindan yapilan “Saldirganlik Olgegi

Envanteri” kullanilmistir. Verilerin istatistiki analizleri igin SPSS 24.00 programi kullanilmustir.

BULGULAR
Aragtirmaya katilan miicadele sporcularinin SLC6A4 geni 5-HTTLPR polimorfizmi alel dagilim

frekanslarinda istatistiksel olarak anlamli bir sonug elde edilememigken, genotip dagilim frekanslarinda
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ise anlamli bir farklilhik tespit edilmistir. Katilimcilarm psikolojik saldirganlik diizeylerini
bulgulayabilmek amacryla uygulanan saldirganlik envanteri sonucunda anlamli bir fark tespit
edilmemistir. SLC6A4 geni 5-HTTLPR polimorfizminde bu arastirmaya katilan sporcularin daha ¢ok S
alel dagilim frekansina ve L/S ile S/S genotip dagilimlarina sahip olduklari tespit edilmistir. Uygulanan
saldirganlik envanteri ve yapilan genetik analizler neticesinde spor branslari bazinda elde edilen

degerlerin degiskenlik gdsterdigi bulgulanmaistir.

TARTISMA VE SONUC

Spor genetigi alaninda psikolojik parametrelerle iligkisi oldugu bilinen aday genler ile ¢alismalar
yapmak, sporcularin hem psikolojik a¢idan hem de fiziksel agidan kendilerine en uygun olan spor
branglarina yonlendirilebilmeleri adina olduk¢a 6nemlidir. Psikolojik parametrelerle iligkisi bulunan
dopaminerjik, noradrenerjik ve serotonerjik sistemlere ait genler insan ruh halinin diizenlenmesinden
sorumlu genler olarak bilinmektedirler. Duygu durum bozukluklari, depresif bozukluklar ve
saldirganlikla iliskisi oldugu bilinen SLC6A4 geni, serotonerjik sisteme ait oldugu bilinen, psikolojik

parametrelerle iligkili olan bir gendir (Levinson, 2006).

Sonug olarak, miicadele sporcularinin genetik yapilarini ve saldirganlik degerlerini 6grenmek i¢in
yaptigimiz calismamizda, elit diizeydeki miicadele sporcularinin S alelinin heterozigotuna veya
homozigotuna sahip olduklar1 goriilmiistiir. Arastirmaya katilan miicadele sporcularinin hem genetik

hem psikolojik olarak saldirganliga yatkin olduklar1 sdylenebilir.
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