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Bu makaleye atifta bulunmak igin: Galata MR, Tural E, Amanvermez R. The Association between testosterone and serotonin levels and aggression in athletes. Van Sag Bil Derg 2020;13(1):1-9.

OZET

Amag: Bu calismada sporcular ve sedanterlerde testosteron ve serotonin degerleri ile saldirganlik diizeyi
arasindaki iliskinin arastirilmasi amaclanmustir.

Materyal-Metot: Calismaya 18-25 yaslar1 arasinda 60 sporcu (30 basketbolcu, 30 voleybolcu) ve 20
sedanter birey katildi. Serotonin ve testosteron diizeylerinin belirlenmesi i¢in goniilliilerin énkol cubital
venlerinden 5 ml venoz kan 6rnegi jelli biyokimya titiplerine istirahat halinde oturur pozisyonunda alindi.
Alinan kan ornekleri 3500 devirde santifiriij edilerek plazma ve serumuna ayristirildi. Elde edilen
serumlarda hormon dtizeyleri belirlendi. Saldirganhk diizeylerinin belirlenmesi i¢in ise Buss ve Perry
tarafindan gelistirilen saldirganlik 6lcegi kullamildi. Elde edilen verilerin analizinde tek yonlii varyans
analizi, LSD diizeltme ve iliski kontroliinde Pearsonkorelasyon testleri yapildi.

Bulgular: Basketbolcu ve sedanterlerde testosteron ve serotonin ile saldirganlik seviyeleri arasinda
anlamli bir iliski goriilmedi (p>0,05). Voleybolcularda saldirganlik ile testosteron arasinda negatif,
serotonin ve saldirganlik arasinda pozitif yénde bir iliski tespit edildi (p<0,05). Brans bagimsiz degiskeni
agisindan serotonin ve testosteron miktarlarinda bir farkliik goriilmezken (p>0,05), saldirganhik alt
boyutlarinda voleybolcular lehine anlamh degisim gozlendi (p<0,05).

Sonug: Sonug olarak sporcular ve sedanterler arasinda testosteron, serotonin miktarlari agisindan bir
farklilik olmadig1, voleybolcularin basketbolcu ve sedanterlere gore daha yiiksek saldirganlik puanlarina
sahip oldugu soylenebilir.

Anahtar kelimeler: Egzersiz, testosteron, serotonin, saldirganlik

ABSTRACT

Aim: The aim of this study was to investigate the relationship between testosterone and serotonin levels
and aggression in athletes and sedentary subjects.

Materials and Methods: 60 athletes (30 basketball plus 30 volleyball players) and 20 sedentary persons
between the ages of 18 to 25 participated in the study. Testosterone and serotonin levels in serum of the
venous blood samples taken from the subjects were measured in routine biochemistry lab. Aggression
Questionnaire developed by Buss and Perry was used to estimate aggression score in the current study.
Results: No significant difference was found any relationship between testosterone and serotonin levels
and aggression score of basketball players and the sedentary (p> 0,05) In volleyball players, we observed
a negative association for aggression and testosterone, while there was a remarkable positive association
between aggression score and serotonin level (p< 0,05). No significant difference was found in the levels
of serotonin and testosterone in the basketball and volleyball players (p> 0,05), as significant difference
was observed in aggression score of volleyball players compared to testosterone and serotonin levels
(p<0,05).

Conclusion: As a result of our findings, there are no significant differences between athletes and
sedentary in the view of testosterone and serotonin levels, whereas volleyball players have higher
aggression scores when compared to basketball players and sedentary.

Keywords: Exercise, testosterone, serotonin, aggression
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INTRODUCTION

In endocrine system, the transport of substances
through the cell membrane, growth and
secretion functions of cells and their chemical
reaction speeds are controlled through
hormones secreted by special endocrine glands.
These effects of hormones start sometimes
within seconds and sometimes within a few
days and they continue for weeks, months and
even years (Consolazio et al., 1963; Harbili,
1999).

Studies conducted have shown that short term
intense exercise and longer submaximal exercise
increase testosterone level (Cakmakci, 2013) In
addition to causing increase in testosterone level
with exercise, this situation also makes muscle
hypertrophy easier (Weiss et al, 1983).
Testosterone hormone which has androgenic
and anabolic effect has different functions in
different stages of life (Ozdemir, 2008).
Testosterone plays a significant role in
differentiation between urogenital organs and
external genital organs following week 8 in
embryonic period (Bokesoy, 2000; Dokmeci,
2000; Ozdemir, 2008), in attaining secondary
gender characters in puberty, and in many
physiological events such as increase in muscle
mass, sexual functions, erythropoiesis, and
organization of plasma lipids and bone
metabolism in adult males (Bardin, 1996; Kutsal,
1998; Kayaalp, 2005; Ozdemir, 2008).

Serotonin is a neurotransmitter = which
incorporates into a great number of functions in
central nervous system and which has a
significant role in various behaviours. It has
very important functions in sleep mechanism,
pain transmission, regulation of temperature
and brain blood flow, sexual behaviour,
aggressive behaviour and blood-brain barrier
permeability (Twarog and Page, 1953; Amin et
al., 1954). In addition, serotonin metabolism
disorders may be the cause of many pathological
situations such as Alzheimer, depression and
migraine (Heninger et al. 1984; Eriksson and
Humble, 1990; Hartig and Lever, 1990).

“Aggression”, which has become a popular
research issue on nowadays, is defined in
general as all kinds of behaviours which aim to
harm any living or non-living being physically
and/or emotionally (Ozdevecioglu and Yalcin,
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2010). Aggression is a behaviour which has
existed since the existence of human beings.
From the fights in children’s games to street
fights, and to wars, a person’s efforts to cause
pain to another being are perhaps one of the
most studied behaviours.

It is noteworthy that a couple of field studies
have indicated testosterone values raise during
the aggressive phases of sports games. Also,
testosterone provokes the subcortical areas of
the brain to produce aggression, whereas
serotonin and cortisol behave antagonistically
with testosterone to decrease its effects.
Therefore, the aim of our study was to
investigate the relation of the testosterone
serotonin levels and aggression of athletes and
non-athletic (sedentary) subjects.

MATERIAL AND METHODS

Ethics committee approval was received for this
study from Clinical Researches Ethical Board of
Ondokuz Mayis University. After that, a total of 80
males, 60 athletes between the ages of 18 to 25 and
sport history average 6.8 years, playing in the
basketball and volleyball teams of Faculty of Sports
Sciences, Ondokuz Mayis University in Samsun and
20 sedentary who were not doing sports,
participated in the present study. Blood samples
were taken from the athletes during the training
period. While beginning the study, the athletes and
the sedentary were explained the practices to be
performed within the context of the study and their
permissions were taken by making them sign
consent forms.

Collecting blood samples

When subjects were hungry at 9.00 a.m. in the
morning, 5 ml venous blood sample was taken from
the participants. The collected blood samples were
centrifuged at 3500 g and then serum separated into
plastic tube in order to analye testosterone and
serotonin.

Analysis of serum total testosterone

Total testosterone concentrations in serum samples
were measured at Department of Biochemistry
Hormone Laboratory by using Hitachi Modular
Automatic Analyzer E170 device with Cobas
Testosterone Il commercial kits.
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Analysis of serum serotonin

Serotonin levels in serum samples were estimated
at the same laboratory by using Human ST ELISA
commercial kit (SunRed Biological Technology
Co.Ltd.,, Cat No. 201-12-1129, Shangai, China)
through Double-Sandwich ELISA method.

Aggression measurement methods

Aggression Questionnaire developed by Buss and
Perry (Buss and Perry, 1992) was used to estimate
the aggression scores of the individuals in the
study. After that, the scale was adapted into
Turkish by Can in 2002 (Can, 2002). The scale
consists of five sub components as physical
aggression, verbal aggression, anger, hostility and
indirect aggression. The participants answered the
34-item questionnaire which was developed to find
out 5 different dimensions of aggression with 5
Likert type answers such as (1) extremely
uncharacteristic of me, (2) slightly characteristics of
me, (3) somewhat characteristics of me, (4) very
characteristics of me, and extremely characteristics
of me. The lowest score can get from the
questionnaire is 34 if subject given one point, while
the highest score is 170 (Buss and Warren, 2000).

Statistical analysis

SPSS-22.0 (SPSS-22.0 for Windows-SPSS Inc.,
Chicago, Illinois, USA) program was used in the
statistical analysis of the data obtained as a result of
the study. The data were presented as arithmetic
mean, standard deviation, minimum and maximum
values. Shapiro-Wilk test was performed for

Tablo 1: Descriptive data of athletes and sedentary
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normality assumption test. Skew and Kurtosis
values were checked for data which were not
normally distributed and data sets within £2 value
was considered to have normal distribution.
Pearson correlation was conducted to check the
association between variables. One-way ANOVA
and LSD correction test were conducted for
comparisons of multiple groups, while t test was
used for two independent groups. Statistical results
were assessed at the significance level of p<0.05

RESULTS

When the descriptive data of athletes and sedentary
were analyzed, basketball players” average age was
21,97+¢2,16 years and their BMI average was
21,86+1,87 kg/m?2, while volleyball players” average
age was 21,67+2,15 years and their BMI average was
22,26+0,95 kg/m?2. Average age of the sedentary
was 22,65+2,11 years, while their BMI average was
22,37+1,29 kg/m?2. Descriptive data of athletes and
sedentary are shown in Table 1.

As a positive significant association was found in
volleyball players between indirect aggression and
serotonin (p<0,05) (Table 2), there is no differences
was found in basketball players and sedentary
between testosterone and serotonin and aggression.
While no significant difference was found in the
amounts of serotonin and testosterone in terms of
the athletes and sedentary (Table 3) (p>0,05), a
significant change was observed in aggression sub
dimensions in favour of volleyball (p<0,05) (Table
4).

Basketball Sedentary Volleyball
(mean*SD) (mean*SD) (mean*SD)
N=30 N=30 N=30

Age (years) 21.97+2.16 22.65+2.11 21.67+2.15
Height (cm) 185.1+5.46 176.4+5.55 182.2+5.18
Weight (kg) 74.8316.22 69.817.07 73.97+5.31
BMI (kg/m?) 21.86+1.87 22.37+¢1.29 22.26+0.95
Sport History (years) 6.87+2.08 None 5.9x1.77
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Table 2: Associations between testosterone, serotonin and aggression scores in volleyball players

Testosterone Serotonin
. r p r P
IndirectAggression  -0,489 0,006* 0,382 0,037*
*p<0.05
Table 3: Testosterone and serotonin levels in athletes and sedentary
Branches N Ave. S.D. f p
Testost Basketball 30 4,23 1,98
estosteron
(ng/ml) Sedentary 20 4,30 1,20 0,942 0,394
Volleybal 30 3,77 1,21
Serotoni Basketball 30 34,21 29,32
erotonin
(ng/ml) Sedentary 20 37,99 34,99 1,261 0,289
Volleybal 30 47,21 33,54

Table 4: Aggression score analysis in terms of the variable of athletes and sedentary

Variable  Group N  Ave. S.D. F P Significant difference
) Basketball 30 100,67 6,86 Vol. - Bas.
Total = cedemtary 20 10110 833 7139 0,001
aggression ’ ¢ Vol. - Sed
Volleyball 30 107,27 7,20 ) )
Phvsical Basketball 30 23,40 3,22
ysica )
aggression Sedentary 20 24,40 1,82 4,590 0,013 Vol. - Bas.
Volleyball 30 25,67 3,13
Verbal Basketball 30 15,20 2,59 Vol. - Bas.
erba
. Sedentary 20 14,45 2,44 5,516 0,006
aggression Vol. - Sed
Volleyball 30 16,77 2,60 ’ )
characteristics interact with biological and
DISCUSSION environmental causes.
Aggression is a complex social behaviour with a The brain’s structural anomalies which are
great number of definitions. The definition by influenced b enetical nutritional-
Moyer that “it is an obvious and intentional . y & ’

. ) ) environmental factors can form
behaviour to hurt the opposite side or to do neuropsychological function disorders.
something disagreeable” is the most suitable Neurotransmitters hormones cvtokines
clinical def%ni’.cion (Moyer, 1968). Aggression' can L vmes, growth Eactor and mes;age n}lloleculesl
present within a wide range of behaviour. are in the neurosystem that can cause

Individual behaviours in the form of instinctual
whimsical desultoriness are relatively stable
during life. Instinctuality 1is defined as
behaviours that cannot be stopped or changes
even if their results reach a disturbing
dimension (Logan et al, 1997). These

pathological aggression. Functional or structural
disorders that can occur in one or many of these
factors can cause instinctual aggression or can
cause an increase in the sensitivity to tendency
for aggression (Scarpa and Raine, 1997;

4
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Davidson et al., 2000; Oquendo and Mann, 2000).
Among these factors which cause the effects of
aggression, hormones and especially serotonin
and testosterone have been wondered clinically
before (Dolan et al., 2001; Birger et al., 2003) and
it has been discussed in our study.

When the correlation between aggression scores
and amount of testosterone and serotonin levels
was examined in our study, no significant
association was found between athletes and
sedentary (p>0,05) (Table 3), while a negative
significant correlation was found between
indirect aggression and testosterone in
volleyball players (p<0,05) (Table 2). According
to this result, it can be said that as the amount of
testosterone increases in volleyball players,
indirect aggression decreases. In contrast to th
results, in a study conducted with 692 adult
male prisoners it was found that prisoners
committing personel sex and violent crime had
higher testosterone levels than other prisoner
(Dabbs et al., 1995).

Recent molecular genetic studies have
demonstrated that genes encoding some key
proteins involved in serotonin transmission
could present some polymorphism in relation
with  impulsive-aggressive  behaviours. In
addition, when the association between
aggression scores and amount of serotonin was
examined, no significant association was found
between basketball players and the sedentary
(p>0,05), while a positive significant correlation
was found between indirect aggression and
serotonin in volleyball players (Table 2)
(p<0,05). According to this result, it can be said
that as the amount of serotonin increases in
volleyball players, indirect aggression decreases.

When basketball players, volleyball players and
the sedentary are addressed as one group each,
no significant difference was found between
groups in terms of the amounts of testosterone
and serotonin (Table 4) (p>0,05). Kafali et al.
(2017 )examined the aggression levels of a group
of 253 basketball, handball and athletes and they

found that individual athletes have more
aggressive attitudes than team athletes.
It is known that testosterone organizes

masculine organization in the brain by stopping
or preventing neural cell death before and after
birth. As a result of this, it is thought that in
adulthood steroids trigger these ways and cause

Van Sag Bil Derg 2020;13(1):1-9

aggressive behaviour to reoccur through neural
ways. On the other hand, it is known that
hormones do not directly influence on their own
and instead cause some chemical changes which
influence the probability of specific behavioural
results as a result of the modulation of neural
pathways (Siegel et al., 1999). As a result of
these, the amount of testosterone has even been
associated with dominant character (Dabbs and
Hargrove, 1997).

Testosterone is a prohormone which acts like an
androgen receptor when transformed into 5-
alpha-dihidrotestosterone or like an oestrogen
receptor when transformed into estradiole by
enzyme aromatase. There is evidence that
testosterone can mediate tendency for
aggressive behaviour (Schlinger and Callard,
1990). In addition, Schlinger and Callard (1989)
showed the intensity of aggressive behaviour to
be directly associated with the aromatase
activity in the front hypothalamus (Schlinger
and Callard, 1989).

Studies conducted on masculine hormones and
aggression or crime has shown that men are
more aggressive than women. Testosterone can
be one of the indicators of aggression level even
in infancy. In a study conducted on 28 boys and
20 girls in preschool period, the children were
videotaped while playing. Their aggression
levels were analyzed based on their games or
social states and their testosterone levels were
measured. Results showed a positive correlation
between testosterone level and aggression level
in social states in boys (not girls); however, this
result was not found in aggression related with
game (Sanchez et al., 2000).

A study conducted on 4.462 men reported that
men with higher levels of testosterone were
more aggressive, they lived discipline problems,
had higher levels of drug use and even lower
levels of education and income (Dabbs and
Morris, 1990). In another study conducted on
692 adult male convicts, testosterone levels were
examined and it was found that those convicted
with penalties of violence and sexual abuse had
higher testosterone levels and they were found
to be more undisciplined against prison rules
(Dabbs et al., 1995). In our study all of the 80
volunteers were men. Lack of women may be
seen as a deficiency in this study where the
relationship between aggression and hormones
was investigated.
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Another study took the perspective on the issue
one step ahead and compared young men and
women convicts with university students.
Again, similarly, testosterone levels of both men
and women convicts were found to be
significantly higher than their peers who were
not convicts (Banks and Dabbs, 1996).

High level of testosterone is known to be
associated with a tendency for violence,
antisocial behaviours and criminal behaviours.
However, it is obvious that other factors such as
low socioeconomic level are also influential on
this result. In a study conducted on judicial
psychiatric individuals, free testosterone, total
testosterone and SHBG (sex hormone-binding
globulin) levels were examined. It was found
that Type II alcoholism patients had much
higher total testosterone and SHGB levels and in
addition, in individuals with antisocial
personality disorder and social deviation
testosterone and SHGB levels were found to be
high (Stalenheim et al., 1998).

The fact that all of the subjects in our study were
male causes the aforementioned physiological
background. In addition, the fact that there were
no differences in both testosterone and
aggression dimensions in terms of the state of
doing sports explains the low or non-existing
correlation  between these variables in
aggression sub-dimensions (Table 4). The result
that the levels were close to each other in all
groups and that there were no statistical
differences is thought to be the reason why there
is no correlation between serotonin and
aggression levels when the subjects in our study
are analyzed under one group.

Serotonin is known to be important in terms of a
person’s feeling well, being happy and content,
having less appetite and having normal levels of
sexual impulses (Guizhen et al.,, 1998).
Serotoninhas been reported to be associated
with the regulation of emotional state in human
beings and the function disorders in brain
serotonin have been reported to be associated
with situations such as anxiety, panic,
agoraphobia, obsessive compulsive disorders
and depression (Tanaka and Mukaino, 1999).

Krishnaveni and Shahin expressed that,
aggressive and violent actions basketball,
football, cricket, etc. context combat sports and
like judo, karate and wrestling, or team contact

Van Sag Bil Derg 2020;13(1):1-9

sports like rugby, American football and ice
hockey all these high level of aggression and
often violent sports (Krishnaveni and Shahin,
2014). The athletes who participated in our
research consisted of team athletes with less
complete contact, such as basketball and
volleyball, led to the fact that groups with less
aggression were seen.

Brain stem is the neurotransmitter system the 5-
hydroxy-tryptophan (5-HT) raphe of which is
distributed most extensively. With this system,
serotonergic raphe neurons are diffused to many
areas of the brain. In addition, as
neurotransmitter role, 5-HT is a significant
regulatory in morphogenetic activities in early
brain development (Azmitia and Whitaker,
2000). In humans, 5-HT signalization has a duty
as the main modulator in emotional behaviours
such as anxiety, instinctuality and aggression.
Many studies on testosterone activity show a
relation between high plasma levels and a
tendency towards aggression. The interaction
between low serotonin and high testosterone
levels in the central nervous system has a
significant effect on the neural mechanisms
involved in the expression of aggressive
behavior. It seems that testosterone modulates
serotonergic receptor activity in a way that
directly affects aggression, fear and anxiety
(Westenberg et al., 1996; Birger et al., 2003). In
our study, it has been observed that serotonin
activity increases with low testosterone levels,
and we can say that testosterone has the
opposite effect on indirect aggression and
serotonin has the same effect (Table 2).

All of the volunteers who participated in our
study were male and homogeneous in terms of
mean age. In contrast to our study Mashhoodi
and colleagues compared the aggression levels
of young and adult athletes in four different
sports such as volleyball, football, judo and
wushu and they found that young athletes were
more aggressive than adult athletes (Mashhoodi
et al., 2013).

Gacar conducted a study with the Turkish ski
national team in 2012. In this study 9 female and
11 male athlete’s aggression levels were
examined. According to this study assertiveness
level was observed as high while disruptive and
passive dimensions of aggression were found
low (Gacar, 2015). In our study, unlike Gacar's
research, aggression levels were compared by

6
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comparing different sports and sedentaries
(Table 1). In addition, the fact that only male
athletes took part in our study did not show a
similarity according to Gacar's research (Table
4).

5-HT related behaviours have a wide variation
as minor (impulsitivity, enmity, psychopathic
deviation or violence, personality disorder,
antisocial disorder, narcissism and histrionic
personality disorder) and major (suicidal
tendency, explicit aggressive behaviours,
explosive disorders, pathological gambling and
alcoholism) (Staner and Mendlewicz, 1997).
Aggression and suicidal tendency are frequently
seen due to low 5-HT level in the brain (Asberg,
1997). As can be seen from the explanations, lack
of 5-HT can induce aggressive behaviour and
this can be shown as a proof for lack of
serotonin indirectly (Faustman et al., 1993;
XHigley et al., 1996).

CONCLUSION

Although there is information about the effects
of serotonin and testosterone on human
behaviour as explained above, they are not
enough alone to create biological effects, various
personalities, behaviours and psychopathology
differences. Complex behaviours occur with
complex interactions in which environmental,
biological and experiential factors are included.
In these interactions, testosterone and serotonin
as biological factors can only be considered as
biological markers which play the major role
(Birger and et al., 2003).

There was no correlation between testosterone
and serotonin aggression total score and sub-
dimensions in basketball players (p>0,05)
(p>0.05). A positive and significant relationship
was found between total aggression score and
physical aggression, anger and hostility (p<0,05)
(p<0.05). Within the context of the results
obtained from our study entitled “The
association between testosterone and serotonin
levels and aggression in athletes”, it was found
that testosterone and serotonin levels do not
differ between athletes and sedentary and only
in verbal aggression sub-dimension athletes
were found to have significantly higher scores
when compared with sedentary. There was no
correlation between testosterone and serotonin
aggression total score and sub-dimensions in
sedentaries (p>0,05) A positive correlation was

Van Sag Bil Derg 2020;13(1):1-9

found between total aggression score and verbal
aggression and anger sub-dimensions between
verbal aggression sub-dimension and hostility
sub-dimension (p<0,05).

According to the age variable of athletes, the
amount of testosterone and serotonin levels
under 20 years, aged 21-24, and over 25 years of
age were not statistically significant. There was
no statistically significant difference between
age groups of athletes in terms of total
aggression score and sub-scores of aggressions.
There was no statistically significant difference
was found between the groups in terms of
testosterone and serotonin levels in basketball
and volleyball players in terms of branch
variables (p<0,05).

LSD test results showed that there was a
significant difference in total aggression score
and verbal aggression sub-dimension in favor of
volleyball players between basketball players
and sedentaries. In the physical aggression sub-
dimension, a significant difference was found
between volleyball players and basketball
players in favor of volleyball players (p<0,05).

Researchers are recommended to study with a
sample which includes the variable of gender in
a study conducted to find out the acute levels of
exercise on serotonin and testosterone, to add
elite/national team athletes in the sample, and
to compare serotonin and testosterone levels
with behavioural disorder tendencies by
grouping the sedentary group within the group
itself.

Trainers and athletes are recommended to show
example behaviours to athletes with young ages
about aggression/sportsmanship considering
that athletes can learn aggressive behaviour
through modelling, and trainers and athletes
should be educated on
aggression/sportsmanship by psychologists and
expert educators in the field.
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OZET

Amag: Bu galismada; gebelik déneminde idrar yolu enfeksiyonu (IYE) tamisi alan kadinlara verilen genital hijyen
egitiminin, genital hijyen davranislarma ve I[YE semptomlari goriilme durumuna etkisini degerlendirmek amacland.
Materyal-Metot: Calisma verileri 15 Ocak-28 Subat 2015 tarihleri arasinda bir iiniversite hastanesinin kadin dogum
kliniginde toplandi. Arastirma 6n test- son test kontrol gruplu yar1 deneysel olarak yapildi. Arastirma 6rneklemini
egitim ve kontrol grubundan olusan 66 gebe olusturdu. Veriler; tanitici ozellikler soru formu, genital hijyen
davraruslar1 envanteri, idrar yolu enfeksiyonu semptom takip formu kullanilarak toplandi.

Bulgular: Calisma sonucunda egitim grubundaki gebelerin semptom varlig1 kontrol grubundaki gebelerin semptom
varligina goére anlaml derecede diisiik bulundu. Egitim grubundaki gebelerin Genital Hijyen Davranislar1 Envanter
(GHDE) puaru (84.51%5.69), kontrol grubundaki gebelerin puanlarmna (74.81+16.03) gére daha yiiksek bulundu.
Egitim ve kontrol gruplarmmmn o6n test GHDE puan ortalamalar1 arasinda istatistiksel olarak anlamli fark
saptanmadi(p>0.05). Egitim ve kontrol gruplarimin son test envanter puan ortalamalarmna bakildiginda aralarinda
istatistiksel olarak anlamli bir fark oldugu goriildii(p<0.05).

Sonug: Sonug olarak gebelerde IYE tibbi tedavisine ek olarak basta ebeler olmak iizere tiim saglik personellerinin
verecegi hijyen egitimi ile idrar yolu enfeksiyonu semptomlarmin onlenebilecegi goriildii ve genital hijyen
davraruslarini da olumlu yonde etkiledigi belirlendi. Bu sonug ebelerin saglik egitimindeki roliinii vurgulamaktadir.
Saglik personellerinin verecegi egitim ile saglikli kadin, saglikli aileyi ve toplumu olusturacaktir.

Anahtar Kelimeler: Gebe, idrar yolu enfeksiyonu, genital hijyen, ebe

ABSTRACT

Objectives: In this study it is aimed to determine the effect of genital hygiene instruction on having symptoms of
Urinary Tract Infection (UTI) and Genital Hygiene Behaviour in pregnant women.

Materials and Methods: The data of the research were collected between January and March 2015 in the University,
School of Medicine, Department of Gynaecology and obstetrics. The research was made as semi experimental with
pre-test and post-test of control group. The research sample consisted of 66 pregnant women with training and
control group. The data were collected by using the Introductory Properties Question Form, Genial Hygiene
Behaviours Inventory, Urinary Tract Infection Symptom Follow-Up Form.At the end of the research, it was found
out that the presence of symptoms in training group were significantly lower than the presence of symptoms in the
control group. The Genital Hygiene Behaviours Inventory points of pregnant women in training group were
relatively higher than the ones in the control group.

Results: As a result of the study, the presence of symptoms in pregnant women in the education group was found to
be significantly lower than the symptoms in pregnant women in the control group. Genital Hygiene Behavior
Inventory (GHDE) score (84.51 + 5.69) of pregnant women in the education group was higher than the scores of the
pregnant women in the control group (74.81 + 16.03). There was no statistically significant difference between the
pre-test GHDE mean scores of the education and control groups (p> 0.05). When the posttest inventory score
averages of the education and control groups were analyzed, it was seen that there was a statistically significant
difference between them (p <0.05).

Conclusion: As a consequence, it has been understood that in addition to the medical treatment of Urinary Tract
Infection in pregnant women, the symptoms of urinary tract infection can be prevented with the hygiene instruction
which will be given by all health staff, notably by midwives. The results emphasize the role of the midwives in
health education. Thus with the training of the health personnel the healthy women will form the healthy society.
Key Words: Pregnant, urinary tract infection, genital hygiene, midwife

*Sorumlu Yazar: Serap ONER. Bursa Uludag Universitesi, Saglik Bilimleri Fakiiltesi, Ebelik Boliimii,
Bursa/Tiirkiye E mail: cetintas.serap@gmail.com.
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GIRIS

Kadinlarda sik goriilen jinekolojik enfeksiyonlardan
biri de idrar yolu enfeksiyonudur. Idrar yolu
enfeksiyonu (IYE) kolay tedavi edilebilmesine
ragmen semptomlart biiyiik rahatsizliklara yol
acabilmektedir (Nguyen, 2008; Yavuz ve ark., 2007;
Taskin, 2003; Ozalp, 1996; Herrero ve ark., 1996).
Kadimlar, {iretralarmin kisa olmasimndan dolay:
enfeksiyona kolay yakalanmaktadir. Bu sebeple
kadinlarin %10-35"inin yasamlari stiresince en az bir
defa IYE gecirdikleri belirtilmektedir (Yavuz ve
ark., 2007; Gonen ve ark., 2004). Gebelikte ayr1 bir
onem tastyan enfeksiyon hastaliklari, fetiisii, anneyi
ve gebeligin seyrini etkilemektedir. Gebelikte tiriner
kanalda meydana gelen anatomik, fonksiyonel
degisiklikler, idrar igeriginin farkliligi, hormonal ve
fizyolojik birtakim degisimler enfeksiyona egilimi
artirmaktadir (inci ve ark., 2011; William ve ark.,
2005; Sweet, 1977). Bu ytizden gebelerde en ¢ok
goriilen ve semptomlara neden olan enfeksiyon
IYE'dir (Inci ve ark., 2011; Colak, 2002; Uzun, 2001).
Bu tip enfeksiyonlardan korunmak icin genital
hijyen davramslarmi iyi bilmek ve giinluk
yasantimizda uygulamak gerekir. Hacialioglu ve
ark. (2000) yaptiklar1 calismada kadmnlarin genital
enfeksiyon sikligim1 %71.1 olarak saptamustir. Bu
konuda yapilan bircok calisma genital hijyen
davraniglarinin yetersiz oldugu, yanlis
uygulamalarin bulundugu ve kadmlarin siklikla
genital akintidan sikayet ettiklerini gostermektedir
(Ege ve Eryilmaz, 2005; Taskin, 2012; Hacialioglu ve
ark., 2001). Dogru bireysel hijyen aliskanliklariyla
bazi  enfeksiyonlarmn  oOnlenecegi ve saghk
diizeyininde ytikselecegi belirtiimektedir (Ege ve
Eryilmaz, 2005; Demirbag, 2000; Yildirim, 2009;
Kavlak ve ark., 2010; Caliskan, 2005; Unsal ve ark.,
2010). Bu nedenle basta IYE tanili gebeler olmak
tizere tim kadinlara verilecek egitimlerle,
enfeksiyonun tekrarlanmasi onlenebilir, dogru
genital hijyen aliskanliklar1 kazandirilabilir. Béylece
kadinlarin saglikli gebelik gecirmesi ve saglikli
dogum yapmasi saglanabilir.

Bu calismada IYE tamli gebelere verilen hijyen
egitiminin genital hijyen davranislarma ve IYE
semptomlarina etkisini incelemek amaglanmustir.

MATERYAL ve METOT

Aragtirmanin yapilabilmesi igin Ege Universitesi
Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu'ndan
13.01.2015 tarihli 14-12/15 karar numarasi ile yazili
izin alindi. Aragtirma verileri Ege Universitesi Tip
Fakiiltesi Hastanesine baglhh Kadin Hastaliklar1 ve

Van Sag Bil Derg 2020;13(1):10-18

Dogum Anabilim Dali Poliklinigi'nde toplandi. Bu
aragtirma On test- son test kontrol gruplu yar
deneysel olarak yapildi  (Emiroglu, 2002;
Aksakoglu, 2001). Arastirmanin evrenini ayni
tniversite hastanesinin Kadin Hastaliklar1 ve
Dogum Anabilim Dali Poliklinigi'ne 15 Ocak -28
Subat 2015 tarihleri arasinda basvuran tim
gebelerden (2.880) idrar yolu enfeksiyonu tanisi
alan 96 gebe olusturdu. Ornek biiytkligi
istatistiksel olarak Gii¢ Analizi (Power Analysis)
ileidrar yolu enfeksiyonu tanis1 konulan, ¢alismaya
katilmay1 kabul eden ve arastirmaya dahil edilme
kriterini (idrar kultiirti sonucuna gore idrarinda
(+++) / (105) bakteritiri goriilmesi) saglayan gebeler
tizerinden hesaplandi. Gii¢ analizi sonucunda %99
gliven araligr ve %83 gii¢ ile 66 gebenin 6rnek
grubuna alinmas yeterli bulundu. Ornek grubuna
almacak gebelerin calismaya devam etmeme
durumlarinda arastirmaya dahil edilmek tizere
ornek buyiikliiginin %10 fazlas1 yedek olarak
hesaplandi ve toplam 6rnek biiytkligii 73 gebeden
olusacak sekilde belirlendi. Arastirmaya dahil
edilen gebelere, muayene sira numaralarna
(protokol numaralar1)) gore 1'den baslayarak
siraland1 ve bdylece tek numaralar kontrol, cift
numaralar da egitim grubunu olusturdu.

Gebe polikliniginde rutin uygulama olan, [YE tanist
konulan ttim gebelere, eriskinlerin komplike
olmamis {iiriner sistem enfeksiyonlarinda tavsiye
edilen etkin maddesi olarak fosfomisin trometamol
iceren ve duyarli patojenlerin neden oldugu
komplike olmamis alt uriner sistem
enfeksiyonlarinin tedavisinde endike bir antibiyotik
hekim tarafindan tedavi protokolleri kapsaminda
verildi. Antibiyotigin etki stiresi yedi gundir
(Vademecum).

Veri toplama stireci iki asamadan olustu. Ik
asamada egitim ve kontrol grubunda yer alan tim
gebelere arastirmacilar tarafindan  gelistirilen,
gebelerin sosyo-demografik, obstetrik 6zelliklerine
ve genel yasam durumlarma iliskin ‘Tanitict
Ozellikler Soru Formu ile Ege ve Eryilmaz
tarafindan 2005 yilinda gelistirilen ‘Genital Hijyen
Davranigslar1  Envanteri’ arastirmaci tarafindan
uygulandi.

Tanitic1 Ozellikler Soru Formu, gebelerin sosyo-
demografik durumlarina (yas, egitim durumu,
meslek, esin egitim durumu ve meslegi, gelir
durumu, evlilik stiresi, evlilik yasy, ilk evlilik yas1)
iliskin 14 soru, obstetrik ve jinekolojik durumlarimna
(gebelik sayis1, dogum sayisi, dogum sekli, diistik
sayisi, kiirtaj sayisi, yasayan c¢ocuk sayisi, Olii
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dogum sayisy, aile planlamasi yontemi kullanma
durumu) iliskin 10 soru, giinlitk aliskanliklaria
iliskin (sigara, alkol, stirekli ila¢ kullanma durumu)
3 soru, beden saghgmi, beslenmesini ve ruh
saghgmi algilama durumuna iliskin 3 soru ve
kronik hastaligimmin olma durumu ile daha o6nce
idrar yolu enfeksiyonu gecirme durumu gibi
hastaliklara yonelik 9 soru olmak {izere toplam 39
sorudan olusmaktadir.

Genital Hijyen Davranislar1 Envanteri (GHDE),

ile gebelerin genital hijyen davranislarinin
degerlendirilmesi amaglandi.  Genital Hijyen
Davraniglar1  Envanteri toplam 27 sorudan

olusmaktadir. GHDEEge ve Eryilmaz tarafindan
2005 yilinda gelistirildi.

Yamtlanmas: ve Puanlamasi: Likert tipi gelistirilen
envanterdeki her bir ifade 1'den 4’e kadar
puanlanmustir. Envanterden alinabilecek en dusiik
puan 27, en yiiksek puan 108’dir.

Puanlarin yorumlanmas:: Envanterden alinan toplam
puanin yiiksekligi genital hijyen davranislarin
istendik diizeyde oldugunu gosterir (Ege ve
Eryilmaz, 2005).

Idrar Yolu Enfeksiyonu Semptom Takip Formu,
arastirmacilar tarafindan olusturulaniYE
semptomlarindanDiziiri, Pollakiiri, Suprapubik
hassasiyet, Ates/yanma hissi, Duraksayarak veya
damla damla idrar yapma kistmlarmin yazdig: bir
isaretleme formudur.

Bireysel Hijyen Egitimi, egitimgrubunda yer alan

gebelere, arastrmacilar  tarafindan literatiir
esliginde hazirlanmis olup yiiz ylize goriisme
yontemi ileverildi. Bireysel hijyen egitimi

kapsaminda; viicut bakimi ve temizligi, el-ayak
temizligi, genital hijyen bakimi, tuvalet aliskanlig:
ve temizligi, hijyenik giyim, sa¢ bakimi, agiz ve dis
sagligt bakimi vb. konularin yer aldig1 bir egitim
brostirii hazirland: ve arastirmaci tarafindan egitim
grubundaki gebelere aktarildi. Bireysel hijyen
egitimi; genel viicut hijyeni, el hijyeni ve genital
hijyen olarak ayrildi. Genel viicut hijyenin de viicut
kokusuna neden olan kil koklerinin
temizlenmesinden, dus alma sikligindan, dus
almamadigl zamanlarda sabunlu bez ve su ile
temizliginden bahsedildi. El hijyeninde dogru el
yikama tekniginden, tirnak kesiminden bahsedildi.
Genital hijyen temizliginde tuvaletten tnce ve sonra
sabunlu su ile ellerin temizlenmesinden, beyaz
renkli ~ parfim  icermeyen tuvalet kagidi
kullanilmasindan, pamuklu ic ¢camasiri
kullanilmasindan, bu ¢amasirlarin sik degistirilip
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yikanip {itiilenmesinden, ped kullaniliyorsa sik sik
degistirilmesinden, ayakta dus alimasindan,
vajinal dus uygulamasinin yapilmamasindan ve
tuvaletten sonra perine temizliginin énden arkaya
dogru yapilmasindan bahsedildi. Gebelerin var
olan sorular1 cevapland: ve egitim seans: disinda
bilgi tekrarmi saglamak ve istedikleri anda
ulasabilecekleri bir kaynak olusturmak amaciyla
egitim brostirleri egitim alan gruba dagitild1.

Arastirmanin  ikinci asamasi verilen tedavi
yontemine goére planlandi. Idrar yolu enfeksiyonu
tanis1 konulduktan sonra verilen antibiyotigin etki
stiresinin ge¢mesi icin bir hafta (yedi giin) beklendi.
Ayrica uzman goriisleri dikkate alinarak, IYE
semptomlarinin yeniden gézlenme ihtimaline karsi
gebelerle tekrar gortismek icin toplam 21 gin
beklendi. 22.giinde, arastirmaci tarafindan yapilan
telefon goriismesi ile Genital Hijyen Davranislar
Envanteri (GHDE) yeniden uygulandi. Ayrica
arastirmacilar tarafindan hazirlanan ‘Idrar Yolu
EnfeksiyonuSemptom Takip Formu’ ile semptom
varlig1 sorgulandi.

Verilen Istatistiksel Analizi ve Degerlendirilmesi

Arastirmadan elde edilen verilerin analizi
bilgisayarda Statistical Package for Social Science
(SPSS) 16.0 paket programinda gerceklestirildi.
Arastirmada say1 ve ytizde dagilimigibi betimsel
istatistiklerin yani sira ki kare analizi, Mann
Whitney U testi, Student t testi, Wilcoxon Isaretli
Siralar Testi kullanild.

BULGULAR

Egitimve Kontrol Grubundaki Gebelere iliskin
Tanitic1 Ozellikler

Egitim grubunun %66.7'si 25-31 yas grubunda,
%18.2'si 18-24 yas grubundadir (Yas ort: 28.64+4.94
min:18, max:41). Kontrol %60.6's1 25-31 yas
grubunda, %21.2si 18-24 yas grubundadir (Yas ort:
27.55+5.02 min:18, max:38). Arastirma
kapsamindaki gebelerin evde yasadigi kisi
sayilarina bakildiginda, cekirdek aile tipine uygun
olduklart saptandi. Egitim grubundaki gebelerin
%48.5’1 ilkogretim mezunu, kontrol grubundaki
gebelerin %51.5’inin ilkogretim mezunudur. Egitim
grubundaki gebelerin %84.8’inin ilk evlilik yas1 20
yas ve tzeri, kontrol grubundaki gebelerin
%78.8’inin ilk evlilik yas1 20 yas ve tizeridir. Egitim
ve kontrol grubundaki tim gebelerin; yaslari, aile
tipleri, egitim durumlari, ilk evlilik yaslar,
kendilerinin  ve  eglerinin  ¢alisip-calismama
durumlari, en uzun yasadiklar yer, gelir diizeyleri
ve evlilik stireleri arasinda istatistiksel olarak
anlaml bir farklilik saptanmadi (p>0.05) (Tablo 1.)

12
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Tablo 1. Miidahale ve Kontrol Grubundaki
Gebelerin  Sosyo-demografik Ozelliklerine Gore
Dagilimi (N:66)

Miidahale

grubu grubu Toplam x2 P
n % n % n %
Yas
1824yas 6 182 7 212 13 197
25-31yas 22 666 20 606 42 636 (23 0877
B2yasve 5 152 6 182 11 167
uzeri
Yas
28.64+4.94 27558502  28.09+4.97
ortalamasi
Egitim
durumu
ilkogretim 16 485 17 515 33 500
Orta 11 333 12 364 23 348
6gretim 0.474 0.789
Universite
ve tizeri 6 182 4 121 10 15.2
Meslegi
alistyor 7 212 12 36.4 19 28.8
C sty 1.848 0.174
Calismiyor 26 788 21  63.6 47 712
En uzun siire
yasanilan yer
Eoy/bnge/ 14 24 17 515 31 470
K:rsj a 0547 0459
Motkegi 19 576 16 485 35 530
Gelir
diizeyi
0-1000TL 10 303 13 394 23 348
%%01'2000 15 455 16 485 31 470 75 o415
2001 TLve o 242 4 121 12 182
uzeri
Evlilik
siiresi
0-5 yil 21 63.6 20 606 41 621
0.064 0.800
bylve 15 364 13 394 25 379
uzeri
TIk evlilik
yast
Lgtlya?"e 5 152 7 212 12 182
20 0.407 0.523
“UYagVEe 58 848 26 788 54 818
uzeri
Eviilikyas 3 goi048 2221436 23.0524.14
ortalamasi
Tool 33 33 66
oplam o5 %50 %100
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TARTISMA

Kadinlarm egitim diizeyleri saghk
hizmetlerinden vyararlanmada en ¢nemli
belirleyicilerdendir (Taskin, 2012). Egitim

durumunun ytikselmesi sosyal ve ekonomik
acidan gucli  olmalarini, kendilerinin ve
cocuklarimin saghigiyla ilgili bilgilere kolay
ulagsmalarini saglar. Bu calismada gebelerin
%50’sinin ilkogretim, %34.8’'inin ortadgretim,
%15.2'sinin  tiniversite ve {izeri egitim
durumuna sahip oldugu, dolayis: ile egitim
durumlarinin  diisik oldugu tespit edildi.
Olusturulan farkindalikla her kadinin egitimin
durumuna gore bireysel hijyenin 6nemi tekrar
tekrar vurgulandi. Arastirmaya katilan egitim
grubundaki gebelerin %72.7’sinin, kontrol
grubundaki gebelerin %63.6’stnin daha 6nce
idrar yolu enfeksiyonu gecirme dykiisti oldugu
saptandi. Egitim ve kontrol grubu gebeler
arasinda daha once IYE gecirme oykiisii
bakimindan istatistiksel olarak anlamli bir fark
bulunmadi. Bu benzerlik IYE'nin yinelenmesi
acisindan ¢alisma i¢in dnemli eslestirmelerden
biridir. Keskinoglu ve arkadaslarinin (2006)
yaptigr calismada Oykiisi alman gebelerin
%28.8'inde onceki gebeliklerinde idrar yolu
enfeksiyonu gecirdigi saptanmustir
(Keskinoglu ve ark., 2006).

Foxman, gebelerde IYE meydana gelmesinde
rol oynayan nedenleri kotii hijyenik bakim,
ileri yas gebeligi, cok sayida gebelik, diistik
sosyo-ekonomik durum ve 6nceki gebeliklerde
IYE oykiisii olarak siralamistir (Foxman, 2002).
Al-Sibai ve arkadaslar1 énceki gebeliklerde IYE
sikligin1 %45.8 olarak saptamistir (Al Sibai ve
ark., 1989). Bu calismada, benzer calismalara
gore onceki gebeliklerde IYE gecirme orani
daha ytiksek tespit edildi.
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Tablo 2. Miidahale ve Kontrol Grubundaki
Gebelerin Idrar Yolu Enfeksiyonu Oykiisii ve
Genital Hijzen Davranislarina Gore Dag 1lim1

~ Midahale Kontrol _ .

grubu grubu
n % n % n %

Toplam i P

IYE gegirme
oykiisii
Evet 24 727 21 636 45 682

0.629
Hayir 9 273 12 364 21 318

0.428

Tedavi alma
oykiisii
Evet 22 667 19 57.6 41 621

0.580
Hayir 11 333 14 424 25 379

0.447

Vajinal dus
uygulama
durumu

Evet 25 758 25 758 50 75.8
Hayir 8 242 8 242 16 242

- 1.000*

Vajinal dus
uygulama

yapis sekli
(n=25)**

Su 18 720 15 60.0 33 66.0
Su ve sabun 7 28.0 10 40.0 17 34.0

- 0.551*

Vajinal
kasint1
durumu

Var 21 636 17 515 38 57.6
Yok 12 364 16 485 28 424

0.455*

Vajinal akint1
durumu

Var 27 818 25 758 52 788
Yok 6 182 8 242 14 212

0.764*

Cinsel iligki
uygulama
siklig1
Haftada 0-1
kez

Haftada 2 ve
uzeri

18 545 22 66.7 40 60.6
0.450*

15 455 11 333 26 394

*Fisher’in Kesin Testi

** Gebelerin vajinal dus wuygulama sekli yiizdeleri vajinal dus
uygulayan gebeler tizerinden alinmstir.

Onceki gebeliklerde gecirilen IYE, yeni
gebelikte enfeksiyon varligimi kolaylastirict
etkide  bulunabilecegi  dustintilmektedir.
Yapilan egitimle hijyen farkindaligi saglanip,
davraris  degisikligi  olusturularak  IYE

Van Sag Bil Derg 2020;13(1):10-18

tekrariin onlenmesi diisintilmektedir. Egitim
grubundaki  gebelerin  %66.7’si,  kontrol
grubundaki gebelerin %57.6’s1  onceki I1YE
oykisunde tedavi aldiklarini ifade etmislerdir
(Tablo 2). IYE semptomlarmim agrili ve can
yakict olmasindan kaynakli c¢alismamizdaki
gebelerin  oykiilerinde tedavi aldiklarmi
diistinmekteyiz.

Vajinal dus uygulamasi kadinlar arasinda ¢ok
yaygin oldugu ve vajinal dusun genital
enfeksiyonlarda onemli bir neden oldugu
belirtilmektedir (THSK). Calismadaki egitimve
kontrol grubundaki gebelerin %75.8"i, vajinal
dus uyguladigmi ifade etmislerdir. Gebelerin
%66.01  vajinal dus  uygularken su
kullandiklarini, %34.0"1 ise su+sabun
kullandiklarin ifade ettiler. Tiirkiye’de Ege ve
arkadaglarimin ~ (2007)  yaptigr  calismada
kadinlarin %61.5"inin vajinal dus uyguladiklar
saptanmustir. Calismamizdaki vajinal dus
uygulama durumu ile Ege’nin yaptig1 calisma
arasinda benzerlik gostermektedir. Kadinlar
vajinal dus uygulamasini normal bir davranis
olarak gormektedir. Vajinal dus hijyenik
davranislarin bir parcasi olarak goriilmektedir
(Czerwinski, 2000). Oysaki vajenin kimyasal
yapisini bozmakta, floraya zarar vermekte,

cinsel yolla bulasan hastaliklar riskini
artirmaktadir  (Glanz ve  ark,  2008).
Calismamizdaki gebelerin  %57.6's1  vajinal

kasmti varligin1 ifade ederken, %78.8'i de
vajinal akintilar1 oldugunu belirtmislerdir.
Vajinal kasint1 ve akint1 varlig1 gebelerin sosyal
yasamini olumsuz yonde etkilemektedir. Bu
durumlara olumsuz hijyen kosullari, egitim

seviyesi, saghk kuruluslarina gitmekten
cekinme, muayene olmaktan korkma vb.
faktorler etkili olabilir. Genital hijyen

uygulamalar1 icin yapilacak egitimler, genital
hijyen uygulamalarmi iyilestirir ve genital
enfeksiyonlarin onlenmesine katkida
bulunabilir (Ozkan, 1998).

Egitim ve kontrol grubundaki gebelerin IYE
oykiisti ve genital hijyen davranisi (IYE
gecirme Oykiisti, tedavi alma oykiisti, vajinal
dus uygulama durumu, vajinal dus yapis sekli,
vajinal kasmt: durumu, vajinal akinti durumu,

cinsel iliski uygulama siklig) acisindan
14
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aralarinda istatistiksel olarak anlamli fark
bulunmadi (p>0.05). Gruplarin benzer 6zellikte
olmas1 calisma sonuglarinda egitimin etkisini
gosterebilmesi acisindan 6nemlidir.

Tablo 3. Miidahale ve Kontrol Grubundaki
Gebelerde Son Test Sonrasi IYE Semptomlar:
ve Gortilme Durumuna Gore Dagilimu

Miidahale Kontrol Toplam
grubu grubu P e p
n % b % n %
Semptom
Var 2 61 10 303 12 182
0.011 0.023*
Yok 31 939 23 69.7 54 818
Semptomlar**
Diziiri - - 5 152 5 76
Pollakiiri - - 1 30 1 15
Suprapubik ) ) } ) }
hassasiyet
Ates/yanma 5 61 4 121 6 91
hissi
Duraksayarak

idrar yapma

*Anlamh. Fisher'in Kesin Testi

**Semptomlari olan gebelere ait bulgular

Calismaya katilan egitim grubundaki gebelerin
%93.9u verilen hijyen egitimi sonrasi IYE
semptomlarmin gorilmedigini ifade ederken,
kontrol grubundaki gebelerin ancak %39.7’si
IYE semptomlarinin olmadigini ifade etti.
Kontrol  grubunda  bulunan  gebelerde
antibiyotik kullanmalarma ve tibbi tedavi
almalarmna ragmen hala %30.3 oraminda 1YE
semptomlarmin goriilmesi; antibiyotik tedavisi
kadar genital hijyen egitiminin ©6nemini
gostermesi acisindan 6nemli bir bulgudur
(Tablo 3).

Son test sonras1 egitim ve kontrol grubundaki
gebelerin semptom durumlarma bakildiginda
iki grup arasinda istatistiksel olarak anlamli bir
fark saptandi(p<0.05). Bu sonucun verilen
hijyen egitiminin semptomlarmn
tekrarlanmasini 6nlemede 6nemli olumlu etki
gosterdigi dustintilmektedir (Tablo 4).

Koruyucu saghk hizmetlerinin en onemli
unsurlarindan biri bireylere verilen saghk

Van Sag Bil Derg 2020;13(1):10-18

egitimidir. Saglik egitimi icinde verilen genital
hijyen uygulamalarina iliskin bilgiler cok
onemli yer tutmaktadir. Kadinlarda ozellikle
gebelerde  yeterli ve  dogru  hijyen
yapilmadiginda kadinda enfeksiyon olusabilir
ve anne-bebek sagligi olumsuz etkilenebilir
(Oner ve ark., 2004).

Tablo 4. Miidahale ve Kontrol Grubunda
Bulunan Gebelerin On Test ve Son Test Genital

Hijyen Davranislari Envanter Puan
Ortalamalarma Gore Dagilimi

Miidahale Grubu Kontrol Grubu Toplam
Envanter
Puan N Min- N Min-
Ort. X +5d Max X +Sd Max T P
On Test
Envanter 45.00- 44.00-
Puan 69.3+10.35 84.00 73.30+12.52 93.00 1414 0.162
Ort.
Son Test
Envanter 71.00- 43.00- -
Puan 84.5145.69 93.00 74.81+16.03 133.00 4595 0.000

Ort.

*Bagunsiz gruplarda t testi uygulanmagtir.

Bir calismada c¢alismada idrar yolu
enfeksiyonu saptanan 15-49 yas grubu
kadinlarin = %50 oraninda hastaligin bilgi
eksikligi nedeniyle tekrarladigimni
saptamiglardir (Yavuz ve ark. 2007). Yine
benzer calismalarda genital hijyene iliskin
bilgilerin daha ¢ok yazili ve gorsel basindan
elde edildigi, saglik personellerinden alman
bilgi oranin diistikltigti saptanmistir (Temel ve
Metinoglu, 2007; Cangol, 2010; Ozer, 2013).
Saglik  personellerinin ~ verecegi  hijyen
egitiminin 6nemi bu calismada bir kez daha
vurgulanmaktadir.

Egitim grubundaki gebelerin egitim sonrasi
GHDE puan ortalamas: 84.51+5.69 olarak
saptandi. Egitim grubundaki gebelerin egitim
oncesi ve egitim sonrasti GHDE puan
ortalamalarina bakildiginda iki es arasinda
istatistiksel olarak anlamli fark saptand:
(p<0.05). Kavlak ve arkadaslarmimn (2010)
yaptigt calismada gebelerin GHDE puan
ortalamasi1 81.68+11.79 olarak saptanmustir (17).
Ege ve Eryilmaz'in (2005), gebe olmayan
kadinlarda GHDE ile ilgili calismasinda 6lgek

puan ortalamasi 77.7+12.8 olarak belirlenmistir.
15
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Gebelikte GHDE puaninin yiiksek olmast
gebelikte kadinlarin prenatal bakim hizmeti
almas1 nedeniyle saglik personelleri ile daha
stk gortismeleriyle aciklanabilir. Kavlak ve
arkadaslarinin yaptigr calismayla calismamiz
karsilastirildiginda GHDE puan ortalamasinin
bu calismada daha yiiksek olmasi verdigimiz
hijyen egitiminin etkililigi ile aciklanabilir. Bu
bulgular egitimin bilgi kadar davranmislara da
yansidigini gostermektedir.

Calismaya  katilan kontrol  grubundaki
gebelerin 6n test GHDE puan ortalamasi
73.30£12.52, son test GHDE puan ortalamasi
74.81+16.03'ttir. Kontrol grubundaki gebelerin
on test- son test GHDE puan ortalamalar:
karsilastildiginda  aralarinda  istatistiksel
olarak anlamh fark saptanmadi (p>0.05).
Kontrol grubundaki gebelerin 6n test GHDE
puan ortalamasi ile son test GHDE puan
ortalamasi arasmnda az da olsa bir artis soz
konusu oldu. Ancak bu fark istatistiksel olarak

anlamli bulunmadi. Bu durum o6n test
uygulanirken ~ gebelere  hijyen  bilgisi
konusunda  farkindalik  yaratildigr ile
aciklanabilir.

Nola Pender’in gelistirdigi Saghg1 Gelistirme
Modelinde davramsa iliskin  algilanan
yararlardan bahsetmis ve saghk davranis
sonucunda olusmasi beklenen olumlu ¢iktilar
belirtmistir. Birey kazanmasi gereken saglik
davranisinin = sagligi  tizerindeki  olumlu
etkilerini algilar ve bilirse bu davranisa
baslama ve siirdiirmeye kolaylikla karar
verebilecegini saptamistir (Ocakct ve Alpar,
2013). Saglhik egitiminde; birey, aile ve
toplumun kendi beklentilerini, 6nceliklerini,
geleneklerini, inang ve degerlerini, saglik ve
hastalik algilarmi dikkate alarak istendik
davranis degisikligi saglamak son derece
onemlidir. Kisilerde davranis degisikligi
olusturulurken, egitim diizeyleri, o konudaki
bilgileri, sosyo-kiilttirel ~ faktorler  ve
hastalig1/saghg: algilamalarina baghdir
(Hacialioglu, 2013). Simonds; kisilerde egitim
sonunda davramis  degisikligi meydana
geliyorsa o zaman o saglik egitiminin amacina
ulasmis oldugunu belirtmistir (Glanz ve ark.,
2008). Calismada gebelerde genital hijyen

Van Sag Bil Derg 2020;13(1):10-18

uygulamalar1 konusunda davranmis degisikligi
olustugu duistinulmiistr.

Hijyen egitimi sonrasi egitimgrubunun
semptom durumu kontrol grubunun semptom
varligina gore daha az saptanmustir.

Egitimgrubunun egitim sonrast GHDE puani
kontrol grubunun GHDE puanina gore daha
yiiksek bulunmustur. Calismada tim bu
bulgular 1s1g1nda idrar yolu enfeksiyonu olan
gebelere verilen genital hijyen egitiminin
gebelerin bu konuda bilgilerini arttirdigy,
davranislarini gelistirdigi ve tiim bunlarinda
genital hijyen davranislarina olumlu etki
yaratip, idrar yolu enfeksiyonu
semptomlarmin iyilesmesine katkida
bulundugunu séylemek mimkiindiir.

Aragtirmadan elde edilen sonuglar

dogrultusunda;

e IYE semptomlari olan gebelere genital
hijyen konusunda davranis becerilerini
gelistirmek i¢in genital hijyen egitiminin rutin
olarak verilmesi,

* Sadece gebelere degil tim kadinlara gerek
bireysel diizeyde gerekse toplu egitimlerle
genital hijyen uygulamalar1 hakkinda saghk
egitiminin verilmesi,

e Birinci basamakta IYE tanis1 konulup erken
girisim ve egitim verilmesi,

* Genital hijyen konusunda daha kapsamli ve
karsilastirmali galismalarm yapilmasi,

* Genital hijyen davranislar1 igin farkh
Olcekler kullanilarak calismalar yapilmast
onerilebilir.
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p38 MAPK Attenuates Insulin Signaling by Inhibiting IRS1 Tyrosine
Phosphorylation in IRS1 Overexpressed 293T Cells

p38 MAPK, IRS1 Ekspresyonu Arttirilmis 293T Hiicrelerinde IRS1 Tirozin Fosforilasyonunu
Inhibe Ederek Insiilin Sinyalini Yavaslatmaktadir
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OZET

Amag: Bu calismanin amaci IRS1 ekspresyonu arttirilmis 293T hiicrelerinde p38 MAPK’ 1n insiilin sinyali
tizerindeki etkisinin belirlenmesidir.

Materyal Metot: 293T hiicreleri pcDNA3.1flag-tagged-insan-IRS1 ekspresyon vektorii ile transfekte
edilmistir. p38 MAPK inhibitorii ve aktivatorii olarak sirastyla anisomisin ve SB203580 kullanilmustir.
IRS1, AKT ve ERK1/2 ekspresyon ve aktivasyon profilleri western blot ile belirlenmistir.

Bulgular: Anisomisin muamelesi IRS1 Ser/Thr fosforilasyonu araciligiyla insiilin indiiklii IRS1 tirozin
fosforilasyonunu azalmistir. Anisomisin muamele grupta kontrol grubuna oranla instilin indtiklit AKT
ve ERK1/2 fosforilasyonlarinda da azalma oldugu belirlenmistir. Anisomisinin insiilin sinyali tizerindeki
negatif etkilerinin SB203580 muamelesi ile geri dondiirtldigi gozlemlenmistir.

Sonug: p38 MAPK, IRS1, AKT ve ERK1/2 fosforilasyonlarini inhibe etmektedir. p38 MAPK, insiilin
direncinde terapotik hedef olarak kullanilabilir ve spesifik p38 MAPK inhibitorleri, terapotik yaklasimlar
i¢in potansiyel ve umut verici ajanlar olabilir.

Anahtar kelimeler: p38 MAPK, IRS1, Insiilin sinyali, Insiilin direnci

ABSTRACT

Objective: The aim of this study was to investigate the effect of p38 MAPK on insulin signaling in IRS1
overexpressed 293T cells.

Materials and Methods: 293T cells were transfected with pcDNA3.1flag-tagged-human-IRS1 expression
vector. Anisomycin and SB203580 were used as p38 MAPK activator and inhibitor respectively.
Expression and phosphorylation profiles of IRS1, AKT and ERK1/2 were detected by western blotting.
Results: Anisomycin treatment led to decrease in insulin induced tyrosine phosphorylation of IRS1
through Ser/Thr phosphorylations. We also detected insulin induced AKT and ERK1/2
phosphorylations reduced by anisomycin compared to insulin treated group. We observed that negative
effects of anisomycin on insulin signaling reversed by the treatment of SB203580.

Conclusion: p38 MAPK inhibits the phosphorylations of IRS1, AKT and ERK1/2. p38 MAPK may serve
as a therapeutic target for insulin resistance and specific p38 MAPK inhibitors might be potential and
promising agents for the therapeutic approaches

Key words: p38 MAPK, IRS]1, Insulin signaling, Insulin resistance

INTRODUCTION isoforms known as p38a, p38[3., p38y and p38§.
' ' Although, p38a and p383 are widely expressed in
The p38 MAPK kinases are stress-activated  hyman tissues, p38y and p385 show tissue restricted

se.rine/ threc?nine protein_ kina}ses and belongs to ’Fhe pattern (Schindler et al., 2007). The p38 members are
mitogen-activated protein kinase (MAPK) family,  pinjy activated by stress-inducing conditions such
which also includes JNK, ERK5 and ERK1/2 (Zhang as UV irradiation, proinflammatory cytokines,

et al., 2015). The p38 MAPK family consists of four reactive oxygen species, free fatty acids and high
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glucose level in the cells. Activated p38 members
regulates several cellular process such apoptosis,
proliferation, survival, inflammation and stress
responses (Wang et al., 2016). Recent studies have
shown that, the members of p38 MAPKs also plays
an important role in glucose metabolism (Geier et al.,
2005; McGee et al., 2006; Liu et al., 2014; Pereira et al.,
2016). The p38a regulates the hepatic glucose
production and may contribute to uncontrolled
hepatic gluconeogenesis in diabetes (Cao et al., 2005;
Collins et al., 2006). Kidney is another organ that has
a crucial role in glucose production in fasting state
and p38a. induces the glucose production in kidney
(Feifel et al., 2002). Although, the role of p38[ in
glucose metabolism has been shown, there are still
controversial results in the literature on this issue.
Some studies have shown that p38a has a positive
effect on glucose uptake during exercise in skeletal
muscles. On the other hand, its activation decreases
glucose uptake in adipose tissue (Liu et al., 2009).
Therefore, understanding the tissue specific effect of
p38a is crucial to clarify the molecular pathogenesis
of metabolic disorders such as insulin resistance,
Type 2 diabetes and obesity.

The IRS1 is the main docking protein which
regulates the glucose homeostasis and is activated by
insulin receptor or insulin-like growth factor
receptor (IGFR) through the tyrosine
phosphorylation at multiple residues at its C-
terminal (Gorgisen et al., 2017). By in large, activity
of IRS1 is regulated by posttranslational
modifications. Although tyrosine phosphorylation
of IRS1 activates the insulin signaling and results in
activations of AKT and ERK1/2, serine/threonine
phosphorylations generally inhibit the signal
transduction depending on the phosphorylation
sites of IRS1. Serine/Treonine phosphorylations of
IRS1 are induced by downstream targets of IRS1 as a
negative feedback mechanism or unrelated
pathways. Dysregulation of IRS1 Ser/Thr
phosphorylations is the common mechanism in
insulin resistance and Type 2 diabetes (Boura-
Halfon, 2009; Hancer et al, 2014). Tyrosine
phosphorylation level of IRS1 significantly decrease
in Type 2 diabetes patients due to increased Ser/ Thr
phosphorylation level (Gorgisen et al., 2016) Several
studies have shown that proinflammatory cytokines
TNF-a and stress activated kinase JNK inhibits
tyrosine phosphorylation of IRS1 by promoting its
serine phosphorylations (Ozes et al., 2001; Tanti et
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al., 2009). Although p38 MAPK is induced by TNF-a
and cellular stress and regulates the glucose
metabolism, its role in insulin signaling in kidney is
still controversial.

In this study, we aimed to examine the role of p38a
on insulin signaling in IRS1 overexpressing 293T
cells.

MATERIAL AND METHODS
Material

Anisomycin and SB203580 were purchased from
Sigma-Aldrich (Sant Louis MO). Reagents were
obtained from the following sources: monoclonal
anti-IRS1, antiphosphotyrosine, anti-ERK1/2, anti-
pERK1/2, anti-AKT antibodies were from Santa
Cruz Biotechnology, Inc. (Santa Cruz, CA).
Monoclonal anti-pAKT, anti-phospho-p38 MAPK
and anti-p38 MAPK antibodies were from Cell
Signaling (Beverly, MA); monoclonal Beta-Actin
antibody was from Sigma (Sant Louis MO); anti-
rabbit HRP and anti-mouse HRP were purchased
from Bio-Rad (Hercules, CA).

Cell Culture, Transfection and Treatments

293T embryonic kidney cells were grown in DMEM
supplemented with 10% FBS, 100 mg/ml penicillin,
50 mg/ml streptomycin, and 1 mM glutamine. Sixty
to seventy percent confluent 293T in 100-mm tissue
culture plates were transfected with 15 pg of flag-
tagged pcDNA3.1 or flag-tagged pcDNA3.1 human
IRS1 by the calcium phosphate precipitation method.
After 16 h, the cells were shocked with medium
containing %10 glycerol, and cultured in complete
DMEM for 24 h, then cells were serum-starved for 16
h, and treated with anisomycin (10 pg/ml) SB203580
(2 pM) and insulin (100ng/ml) for indicated times.
Expression of IRS1 and mutants were verified by
western blotting using anti-IRSlantibody.

Western Blotting

Control and transfected cells were treated with
insulin and lysed in Triton X-100 buffer containing
50 mM HEPES, pH 7.0, 150 mM NaCl, 10% glycerol,
1.2% Triton X-100, 1.5 mM MgCl2, 1 mM EGTA, 10
mM sodium pyrophosphate, 100 mM NaF, 1 mM
sodium orthovanadate, 1 mM PMSEF, 0.15 units/ml
aprotinin, 10 pg/ml leupeptin, and 10 pg/ml
pepstatin A. For western blot analysis 100 pg
proteins were fractionated by 10% or 12% SDS-
PAGE, then transferred to PVDF membranes. The
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membranes were blocked in 1% BSA in PBST. The
blots were first labeled with phospho-specific
antibodies for p38 MAPK, IRS1, AKT and ERK.
Labeled blots were then stripped off and re-labeled
with antibodies which detect all phospho-forms of
these proteins. Beta-actin was used as loading
control for these blots. Signal intensity on blots was
determined using the enhanced chemiluminescent
detection system. Student t-test was used for the
statistical analyses.

RESULTS

Effects of anisomycin on insulin signaling in
IRS1 overexpressing 293T cells

Anisomycin treatment induced the
phosphorylation of p38 MAPK as early as 15 min.
post-treatment and reached to maximum after 1
hour treatment in 293T cells (Figure 1).

C 5’ 15’ 30’ 60’ 1200 240°

p-p38 MAPK

p38 MAPK

Beta Actin

Figure 1: Time curve for the activation of p38 MAPK
by anisomycin.

In IRS1 overexpressing 293T cells, insulin
induced  11-fold increase in  tyrosine
phosphorylation of IRS1 and anisomycin

treatment decreased tyrosine phosphorylation of
IRS1 by 33% and expression level of IRS1 by 60%,
compared to control group (Figure 2a). After
determining the effects of anisomycin on IRSI,
we wanted to determine whether these changes
directly affect the expressions and activations of
downstream targets of IRS1 such as AKT and
ERK1/2. Insulin stimulation increased AKT
phosphorylation by 7-fold and anisomycin
treatment reduced this phosphorylation by more
than 50%. Interestingly, we also found that
although anisomycin treatment did not affect the
phosphorylation level of AKT in the absence of
insulin, we observed 50% increase in the
expression level of AKT in anisomycin treated
cells compared to control group, (Figure 2b).
Since ERK1/2 are also phosphorylated after

Van Sag Bil Derg 2020;13(1):19-24

insulin stimulation, we also determined the effect
of anisomysin on insulin induced ERK1/2
phosphorylations. As shown in Figure 2c, the
impact of anisomycin on insulin-induced ERK1/2
phosphorylation followed the same pattern.
Insulin treatment induced the phosphorylations
of ERK1/2 by 2.8-fold, and anisomycin treatment
inhibited this more than 50%. However, contrary
to what we observed with AKT levels,
anisomycin treatment not only increased but
decreased the expression level of ERK1/2 nearly
50%, compared to control group (Figure 2c).

Effects of SB203580 on insulin signaling in IRS1
overexpressed 293T cells

Contrary to the negative effects of anisomycin on
insulin-induced tyrosine phosphorylation of
IRS1, the p38a inhibitor SB203580 showed
positive effect. Insulin stimulation induced 20-
fold increase in IRS1 tyrosine phosphorylation
and pretreatment of cells with SB203580 elevated
this to 45-fold (Figure 3a). Although, SB203580
treatment alone did not affect tyrosine
phosphorylation of IRS1 it increased level of IRS1
by 60%, and addition of insulin to SB203580-
treated cells increased the level of IRS1 by more
than 2-fold (Figure 3a).

Contrary to what we observed for IRS1
phosphorylation, pretreatment of 293T cells with
5B203580 did not potentiate insulin-induced AKT
phosphorylation, in fact, SB203580 treatment
slightly reduced phosphorylation of AKT
compared to insulin treatment group. (Figure
3b). However, SB203580 and insulin treatment
alone increased the level of AKT compared to
control group and their combination even further
increased AKT level although it was not
statistically significant (Figure 3b).

When we looked at the effect of SB203580 on
insulin-induced ERK1/2 phosphorylation we
observed that SB203580 treatment did not
potentiate ERK1/2 phosphorylation after insulin
stimulation, in fact, SB203580 treatment caused 2-
fold decrease background pERK1/2 level.
However, neither insulin nor SB203580 had any
effect on the expression level of ERK1/2 (Figure
3¢).
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Figure 2: a. Effects of anisomycin on expression and insulin-induced tyrosine phosphorylation of IRS1 and; b.
Effects of anisomycin on expression and insulin-induced Ser473 phosphorylation of AKT and; c. Effects of
anisomycin on expression and insulin-induced ERK1/2 phosphorylation of ERK1/2.
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Figure 3: a. Effects of SB203580 on expression and insulin-induced tyrosine phosphorylation of IRS1; b. Effects of
SB203580 on expression and insulin-induced Ser473 phosphorylation of AKT; c. Effects of SB203580 on expression
and insulin-induced phosphorylation of ERK1/2.
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DISCUSSION

Previous studies showed that activation of p38a
significantly inhibits the insulin signaling (Fang
etal., 2019), but the molecular mechanism behind
this effect was not elucidated. In the present
study, we investigated the effects of activator and

inhibitor of p38a on  insulin-induced
phosphorylations of IRS1, AKT and ERK1/2 in
293T cells overexpressing IRS1.

In agreement with previous observations, our
results showed that anisomycin treatment
inhibits insulin-induced tyrosine
phosphorylation of IRS1 compared to insulin
treated group in 293T cells overexpressing IRS1.
In previous studies several groups showed that
insulin-induced tyrosine phosphorylation of IRS1
was significantly = supressed by various
pathological conditions which caused
phosphorylations of IRS on Ser/Thr residues
(Guo et al., 2014). It is well documented that
Anisomycin promotes the activation of p38s,
JNKs and in turn JNK stimulates the
phosphorylation of IRS1 at Ser307, Ser636 and
Ser639 positions and these phosphorylations
inhibit the IRS1-dependent signaling (Copps et
al., 2012). In addition to direct effect on IRS1, JNK
may also induce IRS1 Ser/Thr phosphorylations
by activating mTOR, which phosphorylate
IRS1(Ozes et al., 2001; Hiratini, 2005). In addition
to JNK and mTOR-mediated Ser/Thr
phosphorylation, anisomycin-induced activation
or ectopic expression p38a also caused significant
inhibition of tyrosine phosphorylation of IRS1
through increased the Ser/Thr phosphorylation
in HepG2 cells (Hemi et al., 2011).

According to our result, in addition to having
significant inhibitory effect on insulin-induced
tyrosine phosphorylation, anisomycin treatment
significantly decreased baseline level of IRSI.
Our result indicates that anisomycin treatment
may induce the degradation of IRS1 via Ser/Thr
phosphorylation. To further support above
findings, we wused inhibitor of p38a. As
anticipated, SB203580 treatment showed an
opposite effect of anisomycin on tyrosine
phosphorylation and expression IRS1. Therefore,
our results strongly suggest that activation of
p38a directly or indirectly attenuates insulin-
induced tyrosine phosphorylation IRS1 and this
effect is reversed by p38 MAPK inhibitors.
MAPK pathways communicate with other
pathways and create a wide network in signal
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tranduction (Cuenda et al., 2007). AKT is one of
the main downstream targets of IRS1 and it is
primarly responsible for the metabolic functions
of insulin (Wang et al, 2016), therefore,
determining the effect of activator/inhibitor of
p38a on phosphorylation/expression of AKT was
also very important. Indeed, we observed that
while Anisomycin increased, insulin decreased
the basal level of AKT. It seems that activation of
p38a is stabilizing AKT protein, and insulin-
mediated T-loop phosphorylations (5473/T308)
are destabilizing AKT protein. Indeed, it was
shown that activations of p38[1 and JNKs prevent
T-loop phosphorylation of AKT by inducing
phosphorylations of AKT at different sites. (Park
et al., 2002) In another study showed that
anisomycin-induced JNK activation attenuated
Ser473 phosphorylation of AKT through p70S6K
in retina (Miller et al., 2017). In a sense, our
results supports previous findings and
demonstrate that stress-inducing agents, such as
anisomycin, can inhibit insulin signaling by
modulating the phosphorylation/expression of
IRS1 and its downstream targets directly.

To better understand as to how anisomycin
implicated its effect, we used p38a inhibitor
SB203580. As anticipated pretreatment of 293T
cells with this inhibitor potentiated insulin-
induced tyrosine phosphorylation of IRS,
however, it did not only potentiated it decreased
insulin-induced phosphorylations AKT and
ERK1/2. Moreover, anisomycin-mediated
stabilization of basal AKT level was not reverted
by SB203580. These results clearly indicate that
activations of JNKs also look important.

Under the light of these results, we are suggesting
that Anisomycin’s effect on insulin signaling is
not completely dependent on p38a, but activation
of JNK MAPKs also plays important role in
suppression of insulin signaling.

REFERENCES

Boura-Halfon S, Zick Y. Phosphorylation of IRS
proteins, insulin action, and insulin resistance.
Am ] Physiol Endocrinol Metab. 2009;296: 581-91.

Cao W, Collins QF, Becker TC, Robidoux J, Lupo EG
Jr et al. p38 Mitogen-activated protein kinase
plays a stimulatory role in  hepatic
gluconeogenesis. ]  Biol = Chem.  2005;
280(52):42731-7.

Collins QF, Xiong Y, Lupo EG Jr, Liu HY, Cao W. p38
Mitogen-activated protein kinase mediates free

23



SAGLIK 5
BiLilVILERI
LeeeE JOURNALDER GISI

Orjinal Arastirma Makalesi/Original Paper

fatty  acid-induced  gluconeogenesis  in
hepatocytes. ] Biol Chem. 2006;281(34):24336-44.

Copps KD, White MF. Regulation of insulin
sensitivity by serine/threonine phosphorylation
of insulin receptor substrate proteins IRS1 and
IRS2. Diabetologia 2012;55:2565-82.

Cuenda A, Rousseau S. p38 MAP-Kinases pathway
regulation, function and role in human diseases.
Biochim Biophys Acta. 2007;1773:1358-75.

Fang P, Sun Y, Gu X, Shi M, Bo P et al. Baicalin
ameliorates hepatic insulin resistance and
gluconeogenic activity through inhibition of p38
MAPK/PGC-la  pathway.  Phytomedicine.
2019;64:153074.

Feifel E, Obexer P, Andratsch M, Euler S, Taylor L et
al. p38 MAPK mediates acid-induced
transcription of PEPCK in LLC-PK(1)-FBPase(+)
cells. Am ] Physiol Renal Physiol. 2002;283(4):678-
88.

Geiger PC, Wright DC, Han D-H, Holloszy JO.
Activation of p38 MAP kinase enhances
sensitivity of muscle glucose transport to insulin.
Am ] Physiol Endocrinol Metab. 2005;288:782- 88.

Gorgisen G, Balci MK, Celik FC, Gokkaya M, Ozdem
S et al. Differential activation and expression of
IRS1 in mononuclear cells of type 2 diabetes
patients after insulin stimulation. Cell Mol Biol
(Noisy-le-grand). 2016;62(2):25-30.

Gorgisen G, Gulacar IM, Ozes ON. The role of
insulin receptor substrate (IRS) proteins in
oncogenic transformation. Cell Mol Biol (Noisy-
le-grand). 2017;63(1):1-5.

Guo S. Insulin signaling, resistance, and the
metabolic syndrome: insights from mouse
models into disease mechanisms. ] Endocrinol.
2014;220(2):1-23.

Hancer NJ, Qiu W, Cherella C, Li Y, Copps KD et al.
Insulin and metabolic stress stimulate multisite
serine/ threonine phosphorylation of insulin
receptor substrate 1 and inhibit tyrosine
phosphorylation. ] Biol Chem. 2014;289:12467-84.

Hemi R, Yochananov Y, Barhod E, Kasher-Meron M,
Karasik A et al. p38 Mitogen-activated protein
kinase-dependent transactivation of ErbB
receptor family a novel common mechanism for
stress-induced IRS-1 serine phosphorylation and
insulin resistance. Diabetes. 2011;60(4):1134-45.

Hiratani K, Haruta T, Tani A, Kawahara J, Usui I et
al. Roles of mTOR and JNK in serine
phosphorylation, translocation, and degradation
of IRS-1. Biochem Biophys Res Commun.
2005;335:836-42.

Van Sag Bil Derg 2020;13(1):19-24

Liu S, Xu R, Gerin I et al. SRA regulates adipogenesis
by modulating p38/JNK phosphorylation and
stimulating insulin receptor gene expression and
downstream signaling. PLOS One. 2014;9:e95416.

Liu Z, Cao W. p38 Mitogen-activated protein kinase:
A Critical node linking insulin resistance and
cardiovascular diseases in type 2 diabetes.
Endocr Metab Immune Disord Drug Targets.
2009;9(1):38-46.

McGee SL, Hargreaves M. Exercise and skeletal
muscle glucose transporter 4 expression:
molecular mechanisms. Clin Exp Pharmacol
Physiol. 2006,33:395-99.

Miller WP, Ravi S, Martin TD, Kimball SR, Dennis
MD. Activation of the stress response kinase JNK
(c-Jun N-terminal Kinase) attenuates insulin
action in retina through a p70S6K1-dependent
mechanism. ] Biol Chem. 2017;292(5):1591-1602

Park HS, Kim MS, Huh SH, Pak J, Chung J et al. Akt
(protein kinase B) negatively regulates SEK1 by
means of protein phosphorylation. ] Biol Chem.
2002;277(4):2573-8.

Pereira S, Yu WQ, Moore ]J,Mori Y, Tsiani E et al
Effect of a p38 MAPK inhibitor on FFA-induced
hepatic insulin resistance In vivo. Nutr Diabetes.
2016;6:€210.

Schindler JF, Monahan ]JB, Smith WG. p38 pathway
kinases as anti-inflammatory drug targets. ] Dent
Res. 2007;86:800-11

Tanti JF, Jager ]J. Cellular mechanisms of insulin
resistance: role of stress-regulated serine kinases
and insulin receptor substrates (IRS) serine
phosphorylation. ~Curr Opin  Pharmacol.
2009;9:753-62.

Ozes ON, Akca H, Mayo LD, Gustin JA, Maechama T
et al. A phosphatidylinositol 3-kinase/Akt/
mTOR pathway mediates and PTEN antagonizes
tumor necrosis factor inhibition of insulin
signaling through insulin receptor substrate-1.
Proc Natl Acad Sci U S A 2001;98:4640-45

Wang S, Ding L, Ji H, Xu Z, Liu Q et al. Role of p38
MAPK in the development of diabetic
Cardiomyopathy. Int ] Mol Sci. 2016;17(7):1037

Zhang C, Huang Z, Gu ], Yan X, Lu X et al. Fibroblast
growth factor 21 protects the heart from
apoptosis in a diabetic mouse model via
extracellular signal-regulated kinase 1/2-
dependent signalling pathway. Diabetologia.
2015;58:1937-48.

24



SAGLIK 5
BIiLIilVILERI
ESEEE JOURNALDERGISI

Orjinal Arastirma Makalesi/Original Paper
Van Sag Bil Derg 2020;13(1):25-31

Deneysel Karbon Tetrakloriir Toksisitesinde Allium schoenoprasum L.
Etanol Ekstresinin Serum Total Sialik Asit ve Lipid Bagl1 Sialik Asit
Diizeyleri Uzerinde Koruyucu Etkisi

Protective Effect of Allium schoenoprasum L. Ethanol Extract on Serum Total Sialic Acid and
Lipid Bound Sialic Acid Levels in Experimental Carbon Tetrachloride Toxicity

Yilmaz KOCAK! , Gékhan OTO? ', Suat EKIN3 ', Ufuk Mercan YUCEL4 , Ahmet BAKIR3

1Van Yiiziincii Y1l Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu Van, TURKIYE

2Van Yiiziinct Y1l Universitesi, Tip Fakiiltesi Farmakoloji A.D. Van, TURKIYE

3 Van Yiiziincii Y1l Universitesi, Fen Fakiiltesi, Biyokimya Bolimti, Van, TURKIYE

4Yiiziincii Y1l Universitesi, Veteriner Fakiiltesi Farmakoloji ve Toksikoloji A.D. Van, TURKIYE
Gelis Tarihi: 13.12.2019, Kabul Tarihi: 03.02.2020

Bu makalete atif yapmak icin: Kogak Y, Oto G, Ekin S, Mercan Yiicel U, Bakir A. Deneysel karbon tetrakloriir toksisitesinde Allium schoenoprasum L. etanol ekstresinin serum total sialik asit ve lipid bagl sialik asit
diizeyleri tizerinde koruyucu etkisi. Van Sag Bil Derg 2020;13(1):25-31.

OZET

Amag: Bu calismada, Allium schoenoprasum L. (AS) uygulamasinin sican serumunda total sialik asit (TSA) ve lipid
bagl sialik asit (LSA) tizerindeki etkileri karbon tetraklortir (CCls) uygulamasin: takiben incelendi.

Materyal-Metot: Calismada hayvan materyali olarak Wistar albino 1rki sicanlar kullamildi. Her grupta yedi sican
olacak sekilde 10 gruba ayrildi. A. schoenoprasum L. 6zii, 9 giin boyunca 100, 200, 400 mg / kg'da oral gavaj yolu ile
sicanlara uygulandi. CCls 1 ml/kg tek doz intraperitoneal (i.p.) yolla toksisite olusturmak icin uygulandi. Calismanin
sonunda, TSA ve LSA diizeyleri serum 6rneklerinde spektrofotometrik yéntem ile olgiildii.

Bulgular: TSA diizeyi, CCls grubunda en yiiksek seviyeye cikarken; CCls grubuna gore, kontrol ve farkli dozlarda
uygulanan AS ekstre gruplar1 arasinda énemli bir fark oldugu belirlendi (p<0.01). Ancak TSA acisindan CCls+AS
ekstresi uygulanan gruplar, CCls grubu ile karsilastirildiginda istatistiksel olarak anlamli bir fark bulunmadi
(p>0.05). CCls grubundaki serum LSA diizeyleri, kontrol ve sadece AS ektresi uygulanan gruplara gore yiiksekti
(p<0.001). CCla+AS ekstre gruplar: serum LSA diizeyini kontrol grubuna yaklastirirken, CClsile bu gruplar arasinda
istatistiksel olarak anlaml fark bulunmadi (p>0.05). Ayrica CCls+Legalon grubu, kontrol ve CCls gruplara gore
anlaml1 bir fark olusturmadi (p>0.05).

Sonug: Sonug olarak, CCls uygulanan sicanlarin TSA ve LSA serum konsantrasyon diizeylerinin A. schoenoprasum L.
uygulamasmdan etkilendigi bulundu. CCls uygulanan gruplarda, TSA ve LSA serum diizeylerindeki artis1 A.
schoenoprasum L. ekstresi kismen onledi. Bu ¢alismanin sonuglart A. schoenoprasum L'nin serum TSA ve LSA
konsantrasyon diizeyleri tizerinde olumlu bir etkisinin oldugunu gostermektedir.

Anahtar kelimeler: Allium schoenoprasum L., Karbon tetrakloriir, Antioksidan, Total sialik asit, lipid bagl sialik asit

ABSTRACT

Objectives: In this study, the effects of Allium schoenoprasum L. (AS) on total sialic acid (TSA) and lipid-bound sialic
acid (LSA) in the serum of rats were investigated following carbon tetrachloride (CCls) administration.

Materials and methods: Wistar albino rats were used as animal material in the study. Ten groups were formed with
seven rats in each group. A. schoenoprasum L. extract was administered 100, 200, 400 mg / kg to rats by oral gavage
for 9 days. CCls was administered in a single dose of 1 ml / kg intraperitoneally (i.p.) to induce toxicity. At the end of
the study, TSA and LSA levels were measured by serum spectrophotometric method.

Results: TSA level increased to the highest level in CCls group. Compared to CCls group, it was determined that
there was a significant difference between the groups of control and different doses of AS extract (p<0.01). However,
there was no statistically significant difference in terms of TSA when CCls + AS extract groups were compared with
CCls group (p>0.05). Serum LSA levels in the CCls group were higher than the control and AS extract groups
(p<0.001). While CCls + AS extract groups brought serum LSA levels closer to the control group, no statistically
significant difference was found between CCls and these groups (p>0.05). In addition, CCls + Legalon group did not
show a significant difference compared to control and CCls groups (p>0.05).

Conclusion: In conclusion, it was found that TSA and LSA serum concentration levels of CCls administered rats
were affected by A. schoenoprasum L. administration. The results of this study show that A. schoenoprasum L has a
beneficial effect on serum TSA and LSA concentration levels.

Key words: Allium schoenoprasum L., Carbon tetrachloride, Total sialic acid, lipid-bound sialic acid.

*Sorumlu Yazar: Yilmaz KOCAK. Yiiziincii Y1l Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu Van /
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GIRIS

Sialik  asit (SA) neuraminik asit olan,
glikoproteinlerin ve glikolipidlerin oligosakkarit
zincirinin son halkasinda bulunan dokuz karbonlu
bir omurgaya sahip keto asitlerin bir ttrevidir.
Dogada, en ¢ok bulunan N-asetilneuraminik asittir.
SA canli viicudunun tim dokularinda ozellikle
plazma, safra, ter, mide sivisinda ve idrarda bol
miktarlarda bulunmaktadir (Wang ve Brand Miller,
2003; Zhang ve ark. 2019). SA gesitli patolojik
durumlar1 degerlendirmek i¢in laboratuvar testi
olarak kullamilmaktadir (Oto ve ark., 2016). Total
sialik asit ve lipid bagh sialik asit diizeyleri koroner
arter hastaliklarinda, diabetes mellitus, kanser ve
enfeksiyon gibi hastaliklarin belirlenmesinde bir

parametre olarak kullanilmaktadir (Liang ve ark.,
2018).

Karbon tetrakloriir (CCly); ugucu, renksiz ve g¢ok
kararli klorlanmis hidrokarbondur (Pubchem,
2019). Endustride kimyasal ¢oziicti  olarak
kullanilan bir maddedir (Elgawisha ve ark., 2018)
CCly, deneysel olarak ozellikle karaciger ve bobrek
dokusunda toksisite olusturmak i¢in en yaygin
kullamilan yontemlerden biridir. CCly 6zellikle
sitokrom P450 araciligr ile metabolize edilerek,
toksik reaktif metabolitleri olan triklorometil ve
triklorometil peroksil tretmektedir. Bu reaktif
metabolitler viicudumuzda ©nemli hiicresel yap1
molekiilleri olan proteinler, lipitler ve niikleik
asitler ile reaksiyona girebilir. Bunun sonucunda
doku ve hiicre fonksiyonlarinin bozulmasina neden
olabilirler (El-haskoury ve ark., 2018; Suna ve ark.,
2018; Khan ve ark., 2019).

Allium schoenoprasum L. (AS), dogada yabani olarak
bulunan ve kiiltiir bitkisi olarak ta yetistirilebilen
Allium cinsinin yenilebilir en kugiik turtdiir.
Giintimiizde hem gida hem de tibbi amagclar icin
kullanilmaktadir (Stajner ve ark., 2011). Geleneksel
halk tibbinda, kanser, gogiis hastaliklar1 ve
enfeksiyonlar: 6nledigine inanilmaktadir (Tathoglu,
1993; Barazani ve ark., 2004; Parvu ve ark., 2014;
Haro ve ark., 2017; Iksen ve ark., 2017). AS bitkisi
tizerinde yapilan in vivo ve in vitro ¢alismalarda,
antibakteriyel, antifungal, antiinflamatuvar,
antihipertansif, antikanser etkilerinin yanisira dogal
bir antioksidan oldugu bildirilmektedir (Sengupta
ve ark., 2004; Stajner ve ark., 2004; Amalia ve ark.,
2008; Stajner ve popovic, 2009; Stajner ve ark., 2011;
Agaoglu ve ark., 2015; Singh ve ark., 2017).

Van Sag Bil Derg 2020;13(1):25-32

Bu c¢alismanin amaci, CCly kaynakli olusan
toksisiteye karst Allium schoenoprasum L. bitkisinin
etanol ekstresinin serum TSA ve LSA diizeylerine
etkisinin arastirilmasidir.

MATERYAL ve METOT

Bitki materyali

Allium schoenoprasum L. (sirmo) Van ilinde Mayis -
Haziran aylarinda toplandi. Bitki materyali Van
YYU  Fen  Fakiiltesi  Biyoloji ~ Bolimii
herbaryumunda gerekli identifikasyon islemleri
yapilarak, 6rnek materyal kayit altina alind1 (Mesut
Pmar, 7357). Golgede kurutulmus Allium
schoenopraum L. bitkisi, elektrikli degirmende
ogutultp toz haline getirildikten sonra, % 80’lik 4 It
etanol icinde 3 gitin bekletilip karistirildi. Daha
sonra Whatman stizge¢ kagidindan gecirilerek
rotary evaporatorde, 50 °C sicaklikta etanolde
ucuruldu. Elde edilen ekstre % 0,51k
karboksimetiseliiloz (CMCQO) ¢ozeltisinde
cozdiriilerek, hayvan kilolarna goére gtinlik
verilecek bitki dozu hesapland: (Deliorman ve ark.,
2016; Mushtaq ve ark., 2016).

Hayvan materyali

Deneylerde Van Yiiziincii Y1l Universitesi Deneysel
Tip Uygulama ve Arastirma Merkezi'nden temin
edilen 170-210 g agirhginda 70 adet disi Wistar
albino siganlar kullanilmigtir. Siganlar Arastirma
merkezi'nde 12 saat aydinlik -12 saat karanlik
ritminde 1siklandirilan, 22 + 2 °C’'ye ayarli oda
1s1sinda, standart pelet yem ile beslendi. Sicanlar,
yem ve su alimi serbest olacak sekilde standart
plastik kafeslerde barindirildi. Bu galisma Yiiziinci
Y1l Universitesi, Hayvan Deneyleri Yerel Etik
Kurulu onay: ile yapild: (Etik Kurul Karar No:
2019/11).

Deneyde her grupta yedi hayvan olacak sekilde,
Kontrol (K), Karboksimetilseliiloz (CMC), karbon
tetrakloriir (CCly), Legalon (Silimarin), farkl
dozlarda uygulanan (100, 200 ve 400 mg/kg)
Allium schoenopraum (AS) bitki ekstresi ve AS (100,
200, 400 mg/kg) ektresi uygulandiktan sonra,
intraperitoneal (i.p.) yolla 1 ml/kg tek doz CCls
(Sigma, USA) uygulanan gruplar olmak tizere on
gruba ayrild1

Biyolojik aktivite ¢calismasi

Kontrol grubundaki sicanlara normal su ve pellet
yem verildi. %0,5lik CMC 9 giin boyunca
intragastrik gavaj yolla oral olarak uygulanarak, 10.
giin tek doz zeytinyagi (1ml/kg/ip) uyguland.
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CCly (1ml/kg/ip, zeytinyaginda 1:1 oraninda) 10.
gin tek doz wuygulandi. Sadece AS ektresi
uygulanan gruplar %0,5'lik CMC'de ¢ozdiiriilerek
oral yolla uygulandi. Legalon (silimarin) 50 mg/kg
dozda ve AS ektresi uygulanan gruplarda %0,5'lik
CMC'de c¢ozdiiriilerek sicanlara oral olarak
uygulandi. 10. giin tek doz CCly, 1 ml/kg dozunda
zeytinyaginda 1:1 oraninda karistirilarak i.p. olarak
uygulandi.

Serum orneklerinin hazirlanmasi

Kan ornekleri intrakardiyak yolla alindiktan sonra
jelli biyokimya ttiplerine konuldu. Daha sonra kan
ornekleri 3500 rpm’de (+4°C) 10 dakika santrifjj
edilerek, serum materyalleri elde edildi. Serum
numuneleri analizlerin yapilacag: stireye kadar -
80°C’de bekletildi.

Serum analizi

Serum TSA ve LSA diizeyleri kolorimetrik yontem
kullanilarak spektrofotometrede olctildi  (ATI
UNICAM UV/Vis, Ingiltere). Serum TSA diizeyini
belirlemek i¢in, 0,2 ml serum ve 1,5 ml % 5 HCIO4
karisimi 100°C ‘de 5 dk inkiibasyona birakildi.
Soguduktan sonra 2500 rpm’de 4 dk santrifiij edildi.
Temiz supernatantin 1 ml'si baska bir tiipe
alindiktan sonra tizerine 0,2 ml erlich ayiraci ilave
edildi. 15 dk 100 °C’de su banyosunda isitild1
Tupler sogutulduktan sonra tizerine 1 ml distile su
ilave edildi. Sonra 525 nm’de spektrofotometrede
okundu (Sydow, 1985). Serum LSA
konsantrasyonunu belirlemek igin, 44,7 pl serum +
150 pl distile su karigimi 5 sn karistirildi. Buz
tizerinde 3 ml Kloroform-Metanol (2,1 v/v) ilave
edildi. Vorteks ile 30 sn karistirdiktan sonra 0.5 ml
bidistile soguk su ilave edilirek ve oda sicakliginda
5 dk 2500 rpm’de santrifiij edildi. Usteki
supernatantin 1 ml’si baska bir tiipe aktarildi
Uzerine 50 pl fosfotungistik asit (1 gr/ml) ilave
edilerek, 5 dk 2500 rpm’de santriftj edildi.
Supernatant kismi emdirilerek uzaklastirildi. Daha
sonra 1 ml distile su koyup dipteki kat1 partikiil
kalmaymcaya kadar karistirilarak, rezorsinol
aywracindan 1 ml ilave edildi. Tiipler karistirilip, 15
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dk kaynar su banyosunda sonra 10 dk su ve buz
banyosunda tutuldu. Buzlu soguk tiiplere 2 ml butil
asetat-butil alkol (85.15 v/v) ilave edildi. Oda
isisinda tiipler karistirildiktan sonra 2500 rpm’de 5
dk santriftij edildi. Mavi ekstraktin 580 nm’de
spektrofotometrede OD’si okundu (Katopodis ve
ark. 1982; Dnistrian ve ark. 1982; Plucinsky ve ark
1986; Ozben, 1991).

Istatistiksel analiz

Veriler X £ SEM (ortalama standart hata) olarak
sunuldu. Biyokimyasal parametrelerdeki farkliliklar
tek yonlti varyans analizi (Anova) ve ardindan
Tukey c¢oklu Karsilastirma testi ile istatistiksel
olarak degerlendirildi. Hesaplamalar icin SPSS
(IBM SPSS for Windows, ver.24) istatistik paket
programi kullanildi.

BULGULAR

Calismamizin sonuglar1 gosterdi ki; CCly grubu ve
AS+CCly grubunda kontrol grubuna gore TSA
(p<0.01) ve LSA (p<0.05) diizeylerinin anlamh
diizeyde arttig1 belirlendi. Ayrica sadece AS ekstresi
uygulanan  gruplarda, CCly  grubu ile
karsilastirildiginda TSA ve LSA  diizeylerinin
onemli derecede diisitk oldugu tespit edildi
(p<0.01). Kontrol grubu ile AS+CCly gruplar
arasinda anlamh bir fark bulunmadi (p>0.05).
Ayrica CCly grubu ile AS+CCly gruplan
karsilastirildiginda TSA  ve LSA  bakimindan
herhangi bir fark olmadig1 belirlendi (p>0.05).
Kontrol grubu ile yalmiz AS ekstresi uygulanan
gruplar arasinda yapilan karsilastirmada AS'in 200
ve 400 mg/kg dozlari, sayisal olarak TSA ve LSA
diizeylerini kontrol grubuna gore distirdugi
gozlendi. Ayrica AS+CCly gruplari, CCly grubu ile
karsilastirildiginda AS'm 200 ve 400 mg/kg dozlari
TSA ve LSA diizeylerinin CCly grubuna gore sayisal
olarak diisiik oldugu belirlendi. Standart olarak
kullanilan CCly+Legalon grubu, kontrol ve CCly
gruplarina gore anlamh bir fark olusturmadi
(p>0.05). TSA ve LSA diizeyleri Tablo 1 ve Sekil 1,
2'de gosterildi.
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Tablo 1: Tim gruplardaki serum TSAve LSA diizeyleri

~ GRUPLAR  TSAmgdl  LSAmgdl
x*SD x*SD
Kontrol 57.72 £ 591 9.84 £0.83
CMC 61.19 £ 4.61 10.17 £ 0.65
CCl, 80.33 £ 14.452* 13.80 £ 1.612"
CClyt+Legalon® 64.67 £ 7.55 11.32+0.51
A. schoenoprasum (100 mg/kg) 57.03 £ 5.36 b** 9.60 + 0.29 b*
A. schoenoprasum (200 mg/kg) 55.50 £ 6.93 b*** 9.35 + 0.58 b**
A. schoenoprasum (400 mg/kg) 57.58 + 8.40 b** 9.45 + 0.63 b*
CCly+A. schoenoprasum (100 mg/kg) 76.19 + 6.90 «* 12.63 £ 0.57 *
CCly+A. schoenoprasum (200 mg/kg) 67.86 +12.86 11,59 + 0.93
CCly+A. schoenoprasum (400 mg/kg) 71.33+7.42 11.98 +3.51

Van Sag Bil Derg 2020;13(1):25-32

——————— ————— ——————— ——————————— ]
X * SD: ortalama # standart hata, CMC: Karboksimetilseliiloz, CCls: Karbon tetrakloriir. a: kontrol grubuna gore diger gruplarin

karsilastirilmasi; b: CClagrubuna gore diger gruplarin karsilastirilmasi:

* p<0.05, **p<0.01, ***p<0.001.

100,00 a**

90,00
80,00
70,00 ‘ T
60,00
50,00 ‘
40,00 !
30,00 ‘
20,00

10,00

0,00

i i
|

TSA (mg/dl)

b** b*** b** l 1 I

"
l

1

a*

Gruplar

i KONTROL

M CMC

M CCLa

i CCLA + Legalon 50 mg/kg
M AS 100mg/kg

M AS 200mg/kg

i AS 400mg/kg

i CCLA+AS 100mg/kg

M CCLA+ AS 200mg/kg

i CCL4A+AS 400mg/kg

SD: Ortalama * standart hata, CMC: Karboksimetilseliiloz, CCls: Karbon tetrakloriir, a: kontrol grubuna goére diger gruplarmn

karsilastirilmasi, b: CCls grubuna gore diger gruplarm karsilastirilmasi:

* p<0.05, **p<0.01, ***p<0.001.
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Sekil 1: Serum TSA diizeyleri.
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LSA (mg/dl)
4 KONTROL
18,00
16.00 aR* u CMC
: I a* u CCL4
14,00 ‘
12,00 ‘ . 1 . 4 CCL4 + Legalon 50 mg/kg
) | b***% pikk phikxk o W AS 100mg/kg
10,00 l L . I 2
| ‘
8,00 ‘ | : | M AS 200mg/kg
6,00 ‘ : ‘ l i AS 400mg/kg
4,00 | } ‘; ‘ W CCLA+AS 100mg/kg
2,00 ‘ | ( ‘, i CCL4+ AS 200mg/kg
0,00 ! ‘ i CCLA+AS 400mg/kg
Gruplar

SD: Ortalama + standart hata, CMC: Karboksimetilseliiloz, CCls: Karbon tetraklortiir, a: kontrol grubuna gore diger gruplarin
karsilastiriimasi, b: CClagrubuna gore diger gruplarin karsilastirilmasi: * p<0.05, **p<0.01, ***p<0.001.

Sekil 2: Serum LSA diizeyleri.

TARTISMA

Bu calismanin amaci, antiinflamatuvar, antikanser
ve antioksidan etkileri oldugu bildirilen A.
schoenoprasum L. bitkisinin, sicanlarda CCly
toksistesine bagli olarak degisebilen serum TSA ve
LSA dtizeyleri tizerinde, koruyucu etkileri
arastirildi.

Giintimiizde, CCly gibi kimyasal ajanlarin toksik
etkileri hakkinda bilimsel veri saglamay1 amaglayan
toksikolojik yontemlerin  gelistirilmesi, giincel
arastirma konularindan biridir. Her ne kadar akut
CCly dozlar karaciger yetmezligine yol acabilecek
karaciger hasar1 ile iliskilendirilmis olsa da
literatiirlerde solunum yetmezIligi, depresyon ve
merkezi sinir sistemini de etkiledigi arastirmalarda
rapor edilmektedir (Oke ve ark., 2019). CCly
toksisitesine maruz kalma viicutta, oksidatif stresin
gelisimi ile birlikte hiicre i¢i mitokondriyal ve
lizozom zarlarinin tahrip olmasina, hidrolitik
lizozomal  enzimlerin  salinmasma,  protein
denattirasyonuna ve hiicre olimi ile birlikte lipid
dejenerasyonuna ve sentrolobiiler nekroza neden
olmaktadir (Tyshko ve ark., 2019). CCly'iin viicutta
olusturdugu doku hasarmin temel mekanizmasi,
serbest radikallerin olusmasi ile birlikte antioksidan

mekanizmasmi etkileyen zararh
ugramasidir (Vinoth ve ark., 2009).

degisikliklere

Cesitli hiicre tiplerinin glikan zincirinin sonunda ve
protenlerin ytizeyinde bulunan sialik asit, canlida
bircok yapisal gorevi ve diizenleyici roliiniin
yanisira, gesitli patojen ve toksinler i¢in baglanma
alanlarmin bilesenleri olarak gorev yapmaktadirlar
(Varki, 2007; Varki, 2008). Sialik asitler, idrarda,
plazmada ve tikiiriik gibi viicut sivilarinda
bulunurlar. Ayrica karaciger, mide, bagirsak gibi
dokularda da bulunmaktadirlar (Nigam ve ark.,
2006). Sialik asit dtizeyindeki degisiklikler, belli

hastaliklarin ve patolojik risklerin
degerlendirilmesinde  kullanulir. Bu  risklerin
basinda diisik yogunluklu lipoprotein (LDL)

tizerinde bulunan sialik asitler potansiyel olarak
arteroskleroz gelisiminde rol oynadigi, bu nedenle
artan TSA dtizeylerinin, miyokard enfarktiis (MI)
sonrasi olusan doku ve hiicre hasarini belirlemede
onemli bir belirteg olabilecegi bildirilmektedir
(Sumitra ve ark., 2016). Ayrica beyinde, artan sialik
asit diizeylerinin Botulinum ve Tetanoz gibi
bakteriyel ve mnoral toksinlerin sebep oldugu
hastaliklarda, olusan toksisiteye aracilik eder. Bu da
taniy1 belirlemede 6nemli faktor olabilecegi yapilan
calismalarda gosterilmektedir (Chai ve ark., 2006).
Ayrica akciger, kolon, 16semi gibi cesitli kanser
vakalarinda serum sialik asit diizeyinin arttig1
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bildirilmektedir (Oto ve ark., 2016; Fang ve ark.,
2019). Endojen ve eksojen toksik ajanlarin neden
oldugu oksidatif stres sonucu olusan lipid
peroksidasyonu ve hiicre hasar1 sonucu sialik asit
diizeylerinin  yiikseldigi yapilan calismalarda
gosterilmektedir (Surapaneni ve ark., 2010).

Sunulan c¢alismada, CCls toksisitesi, kontrol
grubuna gore, serum TSA ve LSA diizeylerinde
anlamli bir artisa neden oldu. Sadece AS ektresi
uygulanan  gruplar, kontrol grubu ile
karsilastirildiginda ASm 200 ve 400 mg/kg dozlar
sialik asit diizeylerini azalttif1 belirlendi. Ancak
AS'in CCly ile birlikte uygulanan gruplari, CCly
grubu kiyaslandiginda istatistiksel acidan anlamh
bir fark olusmamasina ragmen, AS'm 200 ve 400
mg/kg dozlar1 serum TSA ve LSA diizeylerindeki
artis1 sayisal olarak azalttigi bulundu. Bulgularimiz
yapilan calismalarla uyumlu olarak, CClytin
sicanlarda sialik asit konsantrasyonlarini artirdig:
deneysel uygulamalarda ol¢tilmiistiir (Wu ve ark.,
2006; Cemek ve ark., 2010). Sialik asit
diizeylerindeki artis, oksidatif stres durumunda
olusan lipid peroksidasyonu ve daha sonrasinda
olusan hiicresel hasar ile iligkili olabilecegini
diistindiirmektedir.

Sonu¢ olarak; Allium schoenoprasum L. etanol
ekstraktinin, CCly intoksikasyonu sonucu artan TSA
ve LSA diizeylerini kismen de olsa azalttig1, bunu

da muhtemelen bitki icerigindeki antioksidan
bilesenlerin etkisi ile aciklanabilecegi
diistiniilmektedir.
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OZET

Amag: Bu derlemenin amaci, hemsirelikte onemli bir yere sahip olan duyussal alan egitimini
Orlando’nun Etkilesim Kurami perspektifinden incelemektir.

Kuramsal Cerceve: Derlemenin kuramsal cercevesi, Orlando'nun Kurami'nda yer alan “hastanin
davranis1”, “hemsirenin tepkisi” ve “hemsirenin aktiviteleri” kavramlarina dayanmaktadir.

Sonug: Sonug olarak, duyussal alana yonelik egitim alan hemsirelerin; hasta davraniglarini fark etme, bu
davranislara tepki verme ve davranislara yonelik planlanan hemsirelik aktivitelerini hasta yarar1 icin
savunma konusunda daha duyarl ve bilingli olabilecekleri diistintilmektedir.

Anahtar kelimeler: duyussal alan, hemsirelik egitimi, Orlando’nun Etkilesim Kurami
ABSTRACT

Aim: The purpose of this review is to examine affective domain education, which has an important place
in nursing, from the perspective of Orlando's Deliberative Nursing Process Theory.

Theoretical Framework: The theoretical framework of the review is based on the concepts of “patient's
behavior”, “nurse's response”, and “nurse's activities” in Orlando's Theory. Conclusion: As a result, it is
thought that nurses who are educated in affective domain may be more sensitive and conscious about
recognizing patient behavior, reacting to these behaviors and defending planned nursing activities for the
benefit of the patient.

Keywords: Affective domain, nursing education, Orlando's deliberative nursing process theory

GIRIS

Hemsirelik egitiminin amaci, 8grenciye bilissel,
duyussal ve psikomotor olmak {izere g
o0grenme alanina yonelik temel bilgi, beceri ve
tutum kazandirmaktir. Bu nedenle, hemsirelik
egitim sistemi, teorik bilgi ve klinik uygulama
olmak tizere farkli ve birbirini tamamlayan iki

bolumiin entegrasyonuyla olusmaktadir
(Morgan, 2006, Karagozoglu ve ark., 2013).
Bilissel alan, ogrencinin ogrenilmis

davramiglardan zihinsel yonii agir basanlar:

kodladig1 alanken, 6grendigi beceriyi kodladig:
alan ise psikomotor 6grenme alanidir (Sonmez,
2015). Duyussal alan ise duygu, tutum, davranis,
deger, giidiilenmislik, kaygi, benlik, kisilik, ilgi,
takdir ve mizag gibi bireysel 6zelliklerin 6n
planda oldugu bir 6grenme alamidir (Van
Hoozer, 1987; Demirel, 2003; Bastable ve Doody,
2008; Basavanthappa, 2009; Kablan, 2014;
Demirel, 2015; Soénmez, 2015). Bu o6zellikler,
bireyin yasami boyunca edindigi yasantilarin
drtini  olup, duygusal ve sosyal gelisme
hedeflerini kapsamaktadir (Bastable ve Doody,
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2008; Sonmez, 2015). Duyussal alanin kendi
icinde asamali siniflandirmasi; alma, tepkide
bulunma, deger verme, orglitleme ve
nitelenmislik olmak tizere bes ana kategoriden
olusmaktadir (Bacanli, 2006; Basavanthappa,
2009; Kablan, 2014; Soénmez, 2015; Duman ve
Yakar, 2017).

Duyussal alana yonelik kazanimlarin,
Ogrencilere egitimleri sirasinda kazandirilmasi
onemlidir. Toplumsal degerlerle iliski i¢cinde ve
belli  degerlerin  6ziimsenmesiyle  olusan
duyussal alan hedefleri, 6grencilere belirli bir
dozda ve gerek birbiriyle, gerekse toplumun
degerleriyle tutarli olarak kazandirilmalidir
(Ozgelik, 1998). Bu alandaki bir davranisin,
kazanilmas: da daha sonrasinda degistirilmesi
de c¢ok giic ve zaman alica oldugu igin
Ogrencilerin uzun siire davrams: gelistirme
acisindan uygun olan bir ortam i¢inde yasamasi
gerekmektedir. Duyussal alan kazanimlarimin
dikkatle tizerinde durulmasi gereken meslek
alanlarindan biri olan hemsirelikte de meslegin
felsefesini kavramak, hasta haklarina saygi
duymak, hasta haklarinin savunuculugunu
yapmak gibi duyussal beceriler aym1 zamanda
klinik ortamlarda pekismektedir (Aydogan,
2016; Dogan, 2016; Duman ve Yakar, 2017).

Hemsirelik; bilgi, performans, beceri, deger ve
tutumlarin birlikte uygulanmasini gerektiren
uygulamali bir disiplindir (Cowan et al., 2005).
Hemsirelikte duyussal alan, mesleki hemsirelik
uygulamasinin standartlarina uygun degerler,
tutumlar ve inanglarin gelisimiyle ilgilenen ve
dikkatli  planlanmis  6gretim  stratejileri
gerektiren bir ©6grenme alanidir (Oermann,
2016). Deger egitimi, karakter egitimi, kisiler
aras1 iligkiler veya insan iliskileri egitimi, sosyal
beceri egitimi gibi egitimler birer duyussal
egitimdir (Bacanli, 2006). Bu baglamda;
hemsirelik egitim programlarinin
gelistirilmesinde, diizenlenmesinde ve egitimsel
yeniliklerin olusturulmasinda, hemsirelik
egitiminin ve hemsirelik bakiminin kalitesini
yiikseltecek duyussal alana yonelik egitimin
dikkate alinmasi ve duyussal alana yonelik
ogrenme hedeflerinin koyulmasi1 gerekmektedir
(Oermann, 2016).

Bu makalenin amaci;, deger, karakter, kisiler
aras iligkiler gibi egitimleri icinde bulunduran
ve hemsirelikte 6nemli bir yere sahip olan
duyussal alan egitimini, Orlando’nun Etkilesim
Kurami perspektifinden incelemektir.

Van Sag Bil Derg 2020;13(1):32-36

Orlando’nun Etkilesim Kurami'nda hemsireler
ve hastalar arasindaki iletisimde yer alan
“hastanin davranis1”, “hemsirenin tepkisi” ve
“hemsirenin aktiviteleri” kavramlar1 temele
alinarak kuramsal cerceve olusturulmustur.

ETKILESIM KURAMLARI

Orlando, c¢alismalarini  profesyonel hemsirelik
uygulamalar1 i¢in kuramsal bir cerceve olarak
gormekte ve hemsire-hasta iliskisinin ©6nemini
vurgulamaktadir (Rittman ve Gullett, 2015).
Orlando'nun  kuramma  gore  hemsire-hasta
etkilesiminde; iliskiyi dinamik ve isbirlik¢i kilmak
icin etkilesim olmasi gerekmektedir (Sheldon ve
Ellington, 2008). Orlando Etkilesim Kurami’nda
hemsireler ve hastalar arasindaki iletisim; “hastanin
davranis1”, “hemsirenin tepkisi” ve “hemsirenin
aktiviteleri” olmak tizere ii¢ kavram kullanilarak
tanimlanmaktadir (Orlando 1972 aktaran Sheldon
ve Ellington, 2008). Orlando'nun kuramma gore
hemsirelik stireci; hastalarin  gereksinimlerini,
hemsirenin tepkilerini ve hemsirelik eylemini
belirlemeyi kapsamaktadir (Rittman ve Gullett,
2015). Bu dogrultuda; hemsire, hemsirelik
eyleminin temeli olarak algilarinin, diistincelerinin
ve duygularmin timiini veya bir kismim
tanimlamali ve disiplinli bir sekilde kullanmalidir
(Schmieding, 1994).

Hastanin davranisi

Hasta, davrams olarak bir ipucu gonderir, diger
deyisle bu hasta davranisidir (Orlando 1972 aktaran
Sheldon ve Ellington, 2008). Yardima gereksinim
duyan birey stres yasayabilmektedir. Orlando’ya
gore hastanin gereksinimi olan yardimi, hemsire en
iyi sekilde yapabilmekte, hemsirenin yardimiyla bu

stres azalabilmekte ve hasta davranisi
degisebilmektedir (Pektekin, 2013).

Hemsirenin tepkisi

Hemsirenin tepkisi, hemsirenin hastanin

davranisina verdigi yamttir. Hemsireler sikinti ve
davranistan anlam ortaya c¢ikarmak igin dogrudan
ve dolayli olarak hasta davranisini gozlemlemekte
ve iki tiir hemsire tepkisi verebilmektedir. Birinci
tur tepki, diistinceler, algillar ve duygulardan
olusan “gozlenemez bir yanit”tir. Ikinci tepki ise
hastanin davranisina verilen son eylem/yanit
olarak gozlemlenebilir bir hemsirelik aktivitesidir
(Orlando 1972 aktaran Sheldon ve Ellington, 2008;
Pektekin, 2013; Rittman ve Gullett, 2015).

Hemsirenin aktiviteleri
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Orlando ayrica hemsirenin aktivitelerini istemsiz ya
da etkilesimli hemsirelik slireci olarak
tanimlamustir.  Etkilesimli  hemsirelik  siireci,
hemsirelerin hastanin gereksinimlerini tanilamasini
ve hastaya yardim etmesini saglamaktadir (Orlando
1972 aktaran Sheldon ve Ellington, 2008).
Hemsireler, hastanin bakimimi yonetmek ya da
kontrol etmek yerine, hastalarin kendi bakimlarina
aktif katilimlarim1i  saglamak igin  rehberlik
etmelidirler (Laurent, 2000). Sonug olarak, hemsire,
hastanin fiziksel ve ruhsal yonden rahatlamasina
yardimc1 olmaktadir (Pektekin, 2013).

HEMSIRELIKTE DUYUSSAL ALAN EGIiTiMi
VE ETKILESIM KURAMI

Hemsireler, saghik durumlarinda degisiklik yasayan
insanlara bakim vermektedirler. Bu degisiklikler,
kaygi, ofke ve depresyon gibi hasta sikintisi ve
duygularla iliskili olabilmektedir (Olson ve
Hanchett, 1997). Insan duygularini kapsayan bu
davranislar, duyussal davranislardir (Bacanli, 2006).
Hemsirelik bakimi, hastanin acil ihtiyaclarmin ve
deneyimlerinin degerlendirilerek, hastanin
diistincelerini ve duygularimi sorgulamayr ve
empati ile karsiik vermeyi icermektedir (Olson ve
Hanchett, 1997). Meslege yeni baslayan hemsireler,
hastanin duygusal kaygilarmi ortaya ¢ikarmakta ve
bunlara cevap vermekte daha fazla stres ve giiven

eksikligi  yasayabilmektedirler = (Sheldon  ve
Ellington, 2008). Bu baglamda; hemsirelik
egitiminde, Ogrencilerden beklenen ve istenen
duyussal alan ile ilgili davraruslarin, hemsirelik
egitimleri swrasinda ogrencilere kazandirilmasi
onemlidir.

Orlando’nun modelinde hemsirelik durumunun
acil olmasi ©6nem tasimaktadir. Bir hastanin
davranisi, yardima gereksinim duyup duymadigin
ifade etmek icin ortaya ckti§i = zaman
degerlendirilmelidir. Hemsirenin verdigi tepki,
hemsirelik faaliyetlerini hizlandirmaktadir. Aymi
hastanin, farkli zamanlardaki benzer davraniglari
farkli gereksinimleri gosterebilmektedir (Olson ve
Hanchett, 1997). Saglhk hizmeti saglayicilar,
Ozellikle hemsireler, hastalarla uzun zaman
gecirmektedir. Hastanin endiseleri, rutin bakim
sirasinda  kendiliginden ortaya ¢ikmakta ve
hemsirelerin etkili cevap vermesini
gerektirmektedir. Saglik hizmeti saglayicilarinin
hastalara verdikleri tepkilerin hasta sonuglar icin
onemli etkileri oldugu g6z oniine alindiginda,
hemsirelerin hasta ipuglarina nasil tepki verdiginin
anlasilmasi ¢ok onemlidir (Sheldon ve Ellington,
2008). Bireylerin nesne ve olgulara karsi biligsel,
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duyussal ve psikomotor davrams gelistirebilmesi
icin onlarin farkinda olmas: gereklidir. Duyussal
alanin ilk asamasi olan alma basamagma gore
hemsireler, 6ncellikle bireyin davraniginin farkinda
olmalidir. Hemsire, ancak, farkinda ve duyarl
oldugu davramisa bilingli tepki verebilecektir
(Sonmez, 2015). Literatiir incelendiginde;
Orlando'nun kuramimi kullanan bir perioperatif
hemsiresinin, hastanin gizli ihtiyaglarim
belirleyerek, zamaninda terapotik hemsirelik
girisimleri ~ saglayabilecegi  ifade  edilmistir.
Orlando’'nun kurami, perioperatif hemsirelere,
dogru tanilamalar ve tamamlayici bakim planlari ile
birlikte etkili bir hemsirelik siireci cergevesi
sunmaktadir (Rosental, 1996). Yekefallah ve ark.
(2017) calismalarinda; endoskopi incelemesinden
once Orlando kurami hemsirelik siirecini alan
hastalarin kontrol grubuna gore kaygi diizeyindeki
farkliliklar1  arastirmiglardir.  Bu  calismada;
miidahale gruplarinin, miidahaleden sonra daha
disiik kaygi diizeyine sahip olduklart ve Orlando
hemsirelik siirecinden sonra kadin hastalarin erkek
hastalara gore daha dustk diizeyde kaygi
yasadiklari bildirilmistir.

Hemsire-hasta arasindaki etkilesimler; benzersiz,
karmasik ve dinamik stirecler olup, bir hastanin
davranisindan ve bir hemsirenin hareket ve
tepkisinden olusmaktadir (Olson ve Hanchett, 1997;
Rittman ve Gullett, 2015). Duyussal alana gore
tepkide bulunmak icin aktif dinlemek, olgu ile ya
da olgu hakkinda bir seyler yapmak ve sadece
algilamak degil bu durumdan doyum almak
gerekmektedir (Bacanli, 2006; Sénmez 2015). Bu
noktada, hemsirelerin, egitimleri sirasinda
kazandiklar1 profesyonel tutum, deger ve inanglar
bakima yansitmalar1 beklenebilir. Hemsirelerin,
hasta davranislarina tepkide bulunabilmeleri i¢in
hastalarla olumlu iletisim ve etkilesim iginde
olmalar1 gerekebilir. Akytiz ve ark. (2017)
calismalarinda; leiomyosarkom tanusi ile izlenen bir
gebenin bakimi Orlando’nun etkilesim kurami
cercevesinde degerlendirilmis, hasta ile bu
cercevede kurulan iletisim siirecinde hastadan
olumlu geri bildirimler alinmistir.

Orlando kuraminin 6zii olan dinamik hemsire-
hasta iligkisi, uygulamalarin hastanin
gereksinimlerine dayanmas: gerektigi ve hasta ile
iletisimin, gereksinimlerin anlasilmasi ve etkili
hemsirelik bakimi saglamak igin gerekli oldugu
inancim yansitmaktadir. Hemsirelik faaliyetlerinin
temeli, hastanin yasadig1 ve ifade ettigi sikintiya
dayanmaktadir (Rittman ve Gullett, 2015).
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Hemsirelerin hasta yararina faaliyet
gosterebilmeleri icin hastalarin gereksinimlerini
fark etmeleri ve onlara tepkide bulunmalar
gereklidir. Uslu ve ark. (2015) ¢alismalarinda, Tip 1
Diyabetes Mellitus (T1DM) tamili bir adélesana
Orlando'nun  Etkilesim Kurami cercevesinde
hemsirelik bakimi  verilmistir. Bu c¢alismada,
hastanin gereksinimleri karsilandikca sozel ve sozel
olmayan davranislarinda olumlu degisiklikler,
hastalik yonetimine uyumda artis ve HbAIC
diizeyinde diisme saptanmistir.

Duyussal alanin son basamagi olan nitelenmislige
gore bireylerin duyussal davranislari, onlarin
karakterlerini yansitmakta ve aliskanliklar1 haline
gelmektedir (Sonmez, 2015). Bireyler, bu asamada
icsellestirdigi degerlere uygun, tutarli davranislar
sergilemektedir (Bacanli, 2006). Rosental (1996)
calismasinda; hastalarin ¢ogunun cerrahi odada
caresizlik ve bagimlilik duygular1 yasadigini, ancak

gogu perioperatif hemsiresinin bu yamitlar
bekledigini ifade etmistir. Hemsirelerin bu
gozlemleri  dikkate  almamasi;;  profesyonel

hemsirelik uygulamalarint yapmasmi 6nleyerek
perioperatif hemsirelik uygulamalarini mekanik
islemlere  indirgemektedir. = Bu  baglamda;
hemsirelerin sahip oldugu degerleri
i¢sellestirilmesi, hasta bakiminin iyilestirilmesinde
kanita dayali uygulamalara uyumu da artiran
onemli bir stirectir (Russell-Babin, 2017). Potter,
Vitale-Nolen ve Dawson (2005) ¢alismalarinda, akut
psikiyatri kliniginde kendine zarar verme riski
tastyan hastalar icin bir sozlesme sekli olan
gtivenlik anlasmasi aracinin uygulama sonuglarim
incelemislerdir. Bu calismada, guvenlik
anlagsmasiin olusturulmasma rehberlik etmesi
amactyla Orlando'nun  kuramsal  ¢ercevesi
kullamilmistir.  Guivenlik anlasmalariin, kayith
hemsirelerin hastalar ile etkilesimlerine yardimci
olmalarinda ve hastalara kendi kendine zarar
verme olaylariyla ilgili hemsgirelik bakimina
yardimcr olmada etkili bir ara¢ olabilecegi ifade
edilmistir.

SONUC

Sonug olarak, duyussal alana yonelik egitim alan
hemsirelerin; hasta davraniglarim fark etme, bu
davraniglara tepki verme ve davranislara yonelik
planlanan hemsirelik aktivitelerini hasta yarari i¢in
savunma konusunda daha duyarli ve bilingli
olabilecekleri diisiiniilmektedir. Bu konuda kanita
dayali sonuglar olusturmak i¢in duyussal alana
yonelik ampirik calismalar yapilmasi
onerilmektedir. Orlando’nun etkilesim kurami da

Van Sag Bil Derg 2020;13(1):32-36

bu calismalarda olusturulacak kuramsal cergeve
icin uygun bir kuram olarak gosterilebilir.
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Current Dental Approach to Oral Cavity Cancers

Oral Kavite Kanserlerine Giincel Dental Yaklasim
Besime Ahu KAYNAK!?
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OZET

Ag1z kanserleri sik goriilen malignitelerdendir. Tim kanserler arasinda %5 gibi bir orani tegkil eder.
Erken teshis tedavide basari oranimi 6nemli 6lgiide arttirabilir. Bu konuda dis hekimlerine énemli
gorevler diismektedir. Tedavi cerrahi, radyoterapi, kemoterapi veya birkaginin kombinasyonu seklinde
olabilir. Ag1z ici kanserlerinde tedaviye bagli meydana gelen oral komplikasyonlar tedavi sirasinda
veya hemen sonrasinda akut olarak gelisebilir. Hastalara oral hijyenin 6nemi, alacag: kanser tedavisine
bagl gelisebilecek komplikasyonlar detaylartyla anlatilmalidir. Ag1z kanserleri ve tedavisi genel saglik
ve yasam kalitesini olumsuz etkileyebilecek cok sayida yan etkilere neden olabilir. Olusabilecek yan
etkileri minimum diizeye indirmek icin tedavi oncesi, tedavi sirasi ve sonrasinda dis hekimine ve
hastaya 6nemli gorevler diismektedir.

Anahtar kelimeler: Ag1z kanserleri, komplikasyonlar, hijyen

ABSTRACT

Oral cancers are frequent types of malignities. They constitute %5 of all the cancer types. Early
diagnosis increases the chances of success in the treatment. Dentists have the most important role in
diagnosing the cancer in the early stage. Surgical, radiotherapy, chemotherapy or the combination of
these options are the possible and probable treatments. In oral cancer types, treatment related oral
complications may occur post-treatment or during the treatment acutely. Patients need to be informed
on the importance of the oral hygiene and the possible complications caused by the cancer treatment
chosen for them. Oral cancers and the treatments for them may cause various side effects which can
affect the quality of the overall well-being and the lives of the patients in a bad way. Therefore, dentists
have the greatest responsibility in minimizing the possible side effects of the chosen treatment.

Key words: Oral cencers, Complications, Hygiene

INTRODUCTION
rates reported to be noticeably higher in developing

Oral Cavity Cancers
y countries compared to developed countries (Ferlay,

Epidemiology

In the estimations made based on 20 different
geographical regions in the world, in 2002. It has
been reported that there are 10.9 million new cancer
cases. 2/3 of them are found in males including oral
cavity cancers of 274.000 (Parkin, 2005). Oral cavity
cancers are considered as an important health
problem in the world. They rank sixth among
cancer-related deaths (Ferlay, 2010). World Health
Organization (WHO) reported it as the eighth most
common cancer type by the Oral cancers that are
more common in men (Peterson 2005). In recent
studies, the incidence, mortality and morbidity

2010; Krishna Rao, 2013).

Oral cancers have been frequent types of
malignities. They form the most frequent subgroup
of cancer that may occur in the areas close to the
head and the neck (except for nonmelanoma skin
cancer). Oral cavity consists of lips, buccal mucosa,
palate, the tongue (some anterior part of the lip), the
arcus of the upper and the lower teeth, retromolar
trigon and the hard palate. Oral cancers constitute
%5 of all the cancer types. According to the analysis
of the GLOBOCAN database, 300.400 people were
diagnosed lip-oral cavity cancer and 145.400 oral
cavity tumors related deaths were recorded in 2012

37

*Sorumlu Yazar: Besime Ahu KAYNAK, Toros Universitesi, Saglik Bilimleri Yiiksek Okulu, Mersin/Tiirkiye. E-mail:

ahu.kaynak@toros.edu.tr


https://orcid.org/0000-0001-5874-8802

SAGLIK 5
BIiLIilVILERI
ESEEE JOURNALDERGISI

Derleme/Review Article

(Torre, 2015). According to the analysis for the year
2018, it was recorded that the number of the
patients suffering from the same disease rose up to
354.864 and the number of the deaths related to the
very same disease rose up to 177.384 (Bray, 2018).

Ethiology and Risk Factors

The etiology of oral cancers is multifactorial.
Despite this, the strongest factors are excessive
smoking and alcohol consumption. Also, specific to
the southeast Asian region 'Betel leaf' chewing, is
also an important factor (Lin, 2011). Smoking and
alcohol use leads to cancerisation field of mucous
membranes. Cancerization field ranging from
premalignant formations to strong malignant
changes includes epithelial changes. This situation
can lead to cancer formation followed by multiple
primary cancer. Cancer risk is directly proportional
with the amount of cigarettes and alcohol
consumed. Even the use of both together makes this
rate increase even higher. It is reported that
Tobacco contains more than fifty carcinogenic
substances (Oztiirk, 2009).

Table 1: Classification of oral cancers (Ord,200)

Oral Cancers

Van Sag Bil Derg 2020;13(1):37-43

Other factors that may play a role in oral cavity
cancers are Human Papilloma, Virus (HPV), diet,
chronic actinic exposure, Plummer-Vinson
syndrome, Fankoni anemia (FA) and positive
family history (Oztiirk, 2009).

Classification of Oral Cavity Cancers

The definition of oral cancers is described in lips,
cheek mucosa, base of the mouth, gingiva, hard
palate, soft palate, retromolar triangle and the 2/3
mobile part of the tongue(Baserer 2003). These
carcinomas and variations constitutes about 90% of
the oral cancer. %5-10 is created by the minor
salivary carcinomas and the rest of it is created by
tissue sarcomas, malignant melanoma, Non-
Hodgkin lymphomas and other malignant tumors
(Karadeniz, 2000; Cawson. 2002; Ord, 2000).

Classification of oral cancers are originated
according to the tissue and it's shown schematic
table 1 and the percentage of occurrence are shown
according to their types in figure 1 (Ord 2000).

Sub-groups

Epidermoid Carcinoma

squamos cell carcinoma
verrucous carcinoma

spindle cell carcinoma
basaloid carcinoma
adenosquamous cell carcinoma
basosquamous carcinoma

Salivary gland carcinoma

polymorphosis low grade adenocarcinoma
mucoepidermoid carcinoma
adenocystic carcinoma

Lymphoma non-hodgkin lymphoma
hodgkin lymphoma
burkitt lymphoma
*Sarcomas rhabdomyosarcoma, oesteosarcoma

fibrosarcoma, chondrosarcoma
lyposarcoma, neurofibrosarcoma
fibrous histiocytoma
Angiosarcoma

kaposi's sarcoma

*Metastatic tumor
*Melanomas
*Multiple myeloma

*Rare Cancer of the oral cavity
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A Bpadermoid Carcinona 9%
B Minor Salivary gland carcinoma 5%
Cr Other Malignant Tomeors 5%

g B c
: e

Figure 1: Distrubition of oral cavity by types (Ord,
2000)
Diagnosis and treatment: current approaches

Surgical treatment; it is the oldest method in
cancer treatments. In nowadays tumors are
surgical removed as it's possible to maintain
and function the normal structure of the
normal cavity. This method still offers the
chance to cure the best today, especially in
cancers without distant metastases (The Oral
cancer Foundation 2017).

Radiotherapy; is a method applied with
ionizing radiation. This method is used in the
treatment of solid tumors associated with its
environment. Besides cancer cells, healthy cells
can also be damaged during treatment. But
healthy cells can continue on their functions by
repairing themselves (The Oral cancer
Foundation 2017).

Chemotherapy; It is a method using chemicals,
and one of the most important technologies
used in the treatment of cancers especially
metastatic cancer (The Oral cancer Foundation
2017).

Although oral cancers have been developed
new diagnosis and treatment methods It is one
of the lowest cancers in an annual survival
rate. The most important point to remember is
early diagnosis of all cancer cases as it plays a
major role in oral cancers as well. It’s the early
diagnosis result that shows that the incidence
of morbidity and mortality is very low and the
patient's postoperative comfort is greatly

Van Sag Bil Derg 2020;13(1):37-43

improved (Bettendorf, 2004). There are three
main forms of the treatment of oral cavity
cancers: Surgical treatment, radiotherapy and
chemotherapy. Besides the positive effects of
these treatments it is a known fact that they can
also damage healthy cells. For this reason, in
recent years intensive studies are carried out
on treatment methods that can be applied
without harming healthy cells. This brings us
to the other applications and treatment
methods that have been applied in recent years
including immunotherapy, biotherapy,
biological response modifiers therapy, cancer
vaccine, gene therapy, monoclonal antibody
therapy, immunotherapy and tumor growth
factors (The Oral cancer Foundation 2017).
A %18 increase in the number of the patients
diagnosed the same disease in the past years, is
so remarkable. It is commonly known and
accepted that excessive use of tobacco and
alcohol is primary cause of these cancers.
Since the oral cavity and the tissue around it
are at an anatomical area where can be
examined easily, dentists have tremendous
roles in early diagnosis. However, as most of
the patients can not notice the symptoms, most
of the cases can only be diagnosed at the late
stages which unfortunately make the treatment
harder. Early diagnose considerably increases
the chances of recovery.
n the treatment of oral cavity tumors, the
primer approach is the surgery. In the case of
the existence of risk factors in the advanced
stage diseases, Radiotherapy is used for the
definitive treatment when adjuvant
radiotherapy and surgery are not possible
options in the early stage diseases. In cases of
existence of high-risk factors, chemotherapy
can be compounded with adjuvant
radiotherapy as part of the treatment (Ozkaya
2019). The patients with mouth cancers, who
get chemotherapy and radiotherapy, may
experience various oral complications related
to the treatment. The most common
complications are; pain, mouth dryness,
difficulty while talking and gulping or
39
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chewing, trismus
(Balik, 2019).

It is essential to inform the patients and their
relatives on the possible problems and
complications during the period of treatment.
Even though quality of life is multi-factoral
and subjective, being aware of the possible
problems and keeping them under control at
all times, increases the living standards of the
patients during the treatment (Beech, 2014).
The possible oral complications that may be
experienced by the patients in this period, are
individual and the severity of the problems
depend on the stage of the disease however in
any scenario, the efforts on keeping the
functions of the teeth and the mouth at a
certain level, effects the period of treatment in
a good way and makes it easier for patients to
adopt to the social life and to increase the
quality of life.

and esthetics problems

Dental evaluation for oral cavity cancers prior
to treatment

ust like in all cases, the very first thing that has
to be done in the treatment of the oral cavity
cancers, is to learn about the patient’s medical
and dental history which must be followed by
an extensive dental and periodontal evaluation
to take out the irritated and sensitized areas.
All the teeth must be examined extensively,
and periapical radiographies must be had
afterwards. The patient must be educated on
the importance of the mouth hygiene and
informed on the complications that may occur
due to the cancer treatment. Before the dentists
start the cancer treatment, they must scale the
calculus extensively and make sure that there
is no plaque or inflammation left on the
gingival or on the teeth. Patients can start to
use %0.2 chlorhexidinglukonat mouthwash
twice a day for one week before Radiotherapy
and Chemotherapy (Joyston-Bechal 1992).
Because the radiotherapy and chemotherapy
treatments sensitize and weaken the soft tissue,
all the sharp dentures and the teeth which have
the potential to cause problem, must be

Van Sag Bil Derg 2020;13(1):37-43

reformed moreover decayed teeth must be
restored. All the teeth with periodontal pocked
over 5mm depth and with an open furcation
area must be extracted. By the way in the
endodontic evaluation also the teeth with
periapical lesions should be extracted.

Tooth extraction and the rest of the treatment
types should be carried out as atraumatic as
possible and before starting a radiotherapy
treatment, the period needed for recovery after
the tooth extraction should be taken into
consideration. This period of recovery time is
mostly between 10 days and 3 weeks. After all
types of dental treatments, local flour practices
should be applied for prophylactic purposes
(Rothstein, 2005).

Dental evaluation for oral cavity cancers
during and post treatment

In oral cancer treatments, oral complications
related to the treatment may occur acutely
during or after the treatment. Face defects
caused by muscles extracted through surgical
therapy, spaces related to the bone extraction,
irregularity in talking and swallowing,
difficulty with breathing and the use of the
prosthesis may be experienced.

In chemotherapy and radiotherapy treatments,
decline in the quality of the saliva caused by
salivary gland damage, deformity in mucositis
and palate related to the epithelial damage,
oral inflammations caused by the flour
changes, dental cavities, reduce in the mouth
opening and osteoradionecrosis in the chin
may be observed (Jham, 2008).

The hygiene of the mouth is crucial for these
patients. The patients should be informed on
the importance of the hygiene and should be
advised to carry out their Daily care twice as
much. They can preferably use soft-bristled
brush. In some cases, brushing may be too
painful therefore in case of a need, patients can
use clean with a dampened gauze patch or
chlorhexidine mouthwash that doesn’t contain
alcohol to clean the teeth and the soft tissue.

40



SAGLIK 5
BIiLIilVILERI
ESEEE JOURNALDERGISI

Derleme/Review Article

%80 of the patients who get radiotherapy
treatments experience oral mucositis after 7-10
days of treatments and the effects last for
months. Cell deaths and no renewability of
mucosa may be observed due to the same
effect. The most common problems that oral
mucositis may cause are; difficulty with eating,
drinking, talking and feeling severe pain. In
this stage, patients need to be careful and
cautious about what they eat and drink and
keep their mouths clean at all times. They need
to stay away from hard, acidic and spicy food
and prefer warm, cold and soft food. The use
of alcohol and tobacco must be prohibited.
Benzydamine which is an anti-inflammation,
non-steroidal and an anesthetic mouthwash
should be prescribed and started to be used by
the patients 2-3 weeks prior to the
radiotherapy treatment and keep the
continuity during and after the therapy
treatment. Mouthwash can be used 4-8 times a
day. For cases of severe pain, Lidocaine
Viscose can be prescribed in order to be used
before meals (Sonis, 2004; Kielbassa, 2006).

For the patients who get chemotherapy and
radiotherapy, the probability of oral candida
inflammation related to the decline in the
amount of saliva and immunosuppression
increases. They generally appear as white
lesions in erythematous and atrophic area. This
may cause difficulty with gulping, bad breath
smell and burning sensation. As soon as a
patient is diagnosed with oral candida, the
patient must be prescribed antifungal
medications. Nystatin, Fluconazole, oral
suspension or Itraconazole can be applied
topically. These can also be applied on the
surfaces of the prosthesis (Soysa, 2004).

Mouth dryness and decline in amount of
saliva caused by cell deaths in salivary glands
observed a couple of weeks after radiotherapy
treatment is started and it may not improve
even after the treatment finishes. Mouth
dryness affects the ability to talk, taste, chew
and swallow in a bad way. Moreover, the risk
of developing tooth decay and oral infections
such as fungal infection and gingivitis
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increases (Porter, 2010). These patients should
be recommended to sip cold water, sugar and
acid free drinks. Sugar-free gum can be
chewed for the stimulant effect on the saliva
production. Artificial saliva can be prescribed
for the patients with teeth in order to prevent
acid erosion.

The fibrosis that occurs around the muscles
that enable us to chew may cause trismus after
the radiotherapy treatment that targets oral
cavity. Therefore, as soon as the radiotherapy
treatment is started, patients must be given
exercises to do on daily basis that help them
keep their mouth opening and the mobility of
the jaw in order to prevent trismus or must be
directed to a physiotherapist.
Osteoradionecrosis (ORN) simply means the
bone’s loss of complete functionality in
recovering irreversibly and fast related to the
stricture in the vascular system, decline in the
speed of blood flow and in the number of
osteocytes. It is mostly common in mandibular.
It occurs a few years after the radiotherapy
treatment. It has been recorded that the
prevalence of ORN is between %4 and %44.
The dose of radiotherapy the speed of the dose
and the area where the treatment is applied to,
are the contributing factors of the possibility to
develop ORN.

Patients who get exposed to less than 4500-
5000 cGY in radiotherapy treatment, have less
risk. The lack of oral hygiene, the use of alcohol
and tobacco are the factors that affect the
progression of the disease. The clinical findings
are; pain, orofacial fistula, exposed necrotic
bone, suppuration and pathologic fractures. In
most cases, we can achieve recovery through
conservative treatment in 6 months which is to
use anti-biotics, debridement. In cases which
need further operation, the conservative
treatment is combined with resective surgery
and hyperbaric oxygen therapy (Harrison,
2003).
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CONCLUSION

Mouth cancers and their treatments may cause
a lot of various side effects which can affect
health of the patients in a negative way.
Dentists and the patients have the biggest
responsibilities minimizing the side effects that
may appear before, during and after the
chosen treatment. This exceptional and
difficult period can be got over with minimum
damage through cooperation with patient and
the doctor which help patients keep their
wellbeing at the highest level. Therefore,
patients and their families need to be informed
and educated on the stages and the
complications which may be experienced,
before the treatment is started. Another
important point is to make it more common to
diagnose the diseases at early stages by
encouraging the society to get regular controls
which will make it possible to have a high
percentage of success. Besides resolving dental
problems, dentists have big responsibilities
diagnosing the mouth cancers along with the
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