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ABSTRACT

Objective

Migraine is a common headache disorder which can be seen
with personality variables because of the projections
effecting the central nervous system. The aim of the study
was to investigate the relationship between patients’
characteristics and the migraine clinic, the empathy scores,

also the perfectionism scores.

Methods

The study performed with (>18 age) 104 healtly individuals
for control group and 104 migraineurs. Empathy was
determined via "Empathy for Pain Scale" and the
perfectionism investigated via "Short Form of Perfectionism
Scale". The attack frequency in last 6 months, the duration
of attacks, family history of migraine, presence of any
chronic disease, prophylactic treatment, use of multiple
analgesics and the sociodemographic characteristics of

migraineurs were investigated.

Results

Empathy of migraineurs was high according to control group

(P =0.039). Empathy was higher in woman migraineurs than

in man migraineurs (P = 0.038). The childless migraineurs
had higher scores of empathy compared to migraineurs with
a child/children (P = 0.007). There were no statistically
significant difference in terms of perfectionism between the
migraineurs and the control group (P = 0.062). Empathy (P =
0.280) and perfectionism (P = 0.765) scores were not

different between migraineurs with aura and without aura.

Conclusions

‘Empathy for Pain Scale’ items of disgust (P = 0.009) and
avoidance (P = 0.035) were high in migraineurs than that of
the control grup, probably because of increased vicarious
sensations (P = 0.041) and vicarious pain (P = 0.003) of these
patients. The high frequency of attacks without a family
history of migraine (P = 0.015) draws attention to the
importance of environmental factors in the frequency of
migraine attacks. Besides, probably cigarette user
migraineurs’ higher oxidative stress is related to decreased
empathy (P = 0.010) and also higher frequency of attacks in
last 6 months (P = 0.009).

Key Words

Migraine, empathy, perfectionism
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OZET

Amag

Migren, merkezi sinir sistemini etkileyen yansimalari
nedeniyle kisilik degiskenleriyle birlikte gorilebilen yaygin
bir bas agrisi bozuklugudur. Arastirmanin amaci hastalarin
ozellikleri ve migren klinigi, empati puanlar, ayrica

muikemmeliyetcilik puanlari arasindaki iliskiyi arastirmaktir.

Yontemler

Calisma, (>18 yas) kontrol grubu icin 104 saglikh birey ve 104
migrenli hastayla gerceklestirildi. Empati ‘Agriya Yonelik
Empati  Olgegi’ ile ve mikemmeliyetcilik  ise
‘Mitkemmelliyetcilik Olceginin Kisa Formu’ ile belirlendi.
Migrenli hastalarin son 6 aydaki atak sikhgi, atak siresi,
ailede migren oOykusl, herhangi bir kronik hastalik varhgi,
profilaktik  tedavi, ¢oklu analjezik  kullanimi  ve

sosyodemografik 6zellikleri arastirild.

Bulgular

Migrenli hastalarda empati, kontrol grubuna gore yliksekti (P

= 0.039). Kadin migrenlilerde empati, erkek migrenlilere

kiyasla daha vyuksekti (P 0.038). Cocugu olmayan
migrenlilerin  empati  puani, ¢ocugu/cocuklari  olan
migrenlilere gére daha yiksekti (P = 0.007). Migrenliler ile
kontrol grubu arasinda mikemmeliyetcilik agisindan
istatistiksel olarak anlamli bir fark yoktu (P = 0.062). Aurali ve

aurasiz  migrenlilerde empati (P = 0.280) ve

mikemmeliyetcilik (P = 0.765) puanlari farkh degildi.

Sonug¢

Migrenlilerde ‘Agriya Yonelik Empati Olcegi’ nin maddeleri
olan baskalarinin acisi icin hissettikleri tiksinme (P = 0.009)
ve kagcinmanin (P = 0.035) kontrol grubuna kiyasla yiiksek
olmasi, muhtemelen bu hastalarin dolayli duyumlarinin (P =
0.041) ve dolayh agrilarinin (P = 0.003) artmasi sonucu
olabilir. Migren aile 0Oykisli olmayan hastalarda atak
sikhginin yiksek olmasi (P = 0.015), migren atak sikliginda

cevresel faktorlerin 6nemine dikkat cekmektedir. Bununla
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birlikte, sigara kullanan migrenlilerde muhtemelen oksidatif
stresin artmis olmasi sebebiyle empati azalmis (P = 0.010) ve
son 6 ayda atak sikligi artmis (P = 0.009) olarak tespit

edilmistir.

Anahtar Kelimeler

Migren, empati, miikemmelliyetgilik

INTRODUCTION

Migraine is one of the common headache disorder in the
population  (Oguz-Akarsu et al., 2019). Although
pathophysiologic mechanism of migraine is unclear, it is
known that genetic and enviromental factors play role in the
development of this neurologic disease (Pelzer et al., 2019).
Personality variables also have a role in migraine
pathophysiology (Cheng et al., 2016). In Wendt's letter
(2010) to the editor, it was stated that the level of empathy

towards others is high in patients with persistent headache.

The activation of the hypothalamus is known during the
earliest phases of migraine (Schulte et al., 2016). There are
reciprocal connections between the trigeminocervical
complex and the hypothalamus (Robert et al. 2013). The
insular cortices also have function in modulating
trigeminocervical complex neuronal activity (Goadsby and
Holland, 2019) and social functions like empathy (Gogolla,
2017). Empathy is one of the most important factor for a
social human being. Empathy is not only understanding
others, empathy also has a social integrative feature by
creating an altruistic behavior (Cankaya et al., 2020). What is
the level of empathy in migraineurs when compared to the

healty control group?

Migraine attacks commonly manifest as unilateral pulsating
headache, differ from moderate to severe lasting 4-72 hours
(Headache Classification Committee of the International
Headache Society, 2018). Primary somatosensory cortex and
visual cortical areas also effect trigeminocervical activity
(Goadsby and Holland, 2019). Migraine with aura is a focal
neurologic disorder with visual, sensory or motor symptoms
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(Giffin et al., 2003) and can be seen in about 20-30% of
migraineurs (Viana et al.,, 2017). Are empathy scores

different in migraine with and without aura?

In some migraineurs, perfectionism significantly affects the
lifestyle and constitutes a serious psychosocial risk factor.
Perfectionism is a high level of self-expectation that is
incompatible with reality (Langdon et al.,, 2020). Are
perfectionism scores different in migraine with aura and
without aura? Sociodemographic characteristics are also
important in the prevalence of migraine. The prevalence of
chronic migraine is the highest among in mid-life and
females (Buse et al., 2012). Is there a relationship between
sociodemographic characteristics and the frequency of
attacks in the last 6 months, the duration of attacks, the

empathy scores, the perfectionism scores?

MATERIAL METHOD

The study approved by The Local Ethics Committee of
Ondokuz Mayis University, Samsun-Turkiye (OMUKAEK No:
2021/109) on 25.02.2021. The Open Epi V 3.1 Statistical
Programme was used to estimate the sample size. The
power was set at 80% and the confidence level at 95%, the
minimum number of individuals was 39 in each group for
investigating empathy (Cankaya et al., 2020). When the
sample size was calculated to ensure a power 80% (type I
error) and a confidence level = 95%, the survey study was
planned at least 43 volunteer in each group for investigating
perfectionism (Rice et al., 2014). When the sample size
calculated according to a study investigated migraine
symptoms for a period of time, the power of the test was set
at 80% and the confidence level at 95%, the minimum
number of person in each group was 50 (Dallavalle et al.,

2020).

The study performed between the dates 26.02.2021 and
31.03.2022 with 104 migraineurs (older than 18 years of age)
who had visited Neurology Clinic of Ondokuz Mayis
University, Faculty of Medicine and Neurology Clinic of

Health Sciences University, Kanuni Training and Research
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Hospital and randomly selected 104 healthy individuals (>18
age) without headache attacks for the control group. The
migraineurs and the healthy individuals were asked to
complete the survey voluntarily. They were guaranteed
complete confidentiality (World Medical Association

Declaration of Helsinki, 2008).

Empathy for pain level was determined by the "Empathy for
Pain Scale" (Cankaya et al., 2020) and the perfectionism level
by the "Short Form of Perfectionism Scale" (Rice et al., 2014).
‘Empathy For Pain Scale’ has 4 scenarios and each scenarious
has 12 items which are rated on a scale ranging from 1to 5
points: 1 = strongly disagree, 5= strongly agree. The
scenarios were: (1) a person undergoing a surgical procedure
(e.g., as part of a television hospital drama); (2) a person who
has recently had a surgical procedure (e.g., they have
stitches or bandaged amputation stump); (3) a person being
accidentally injured (e.g., in a car accident); and (4) a person
being physically assaulted. The 12 response items were
“distress, discomfort, disgust, fear, restlessness, sense of
compassion, sense of what it feels like, a need to get help, a
desire to look away, non-painful sensations, painful
sensations and visceral sensations (e.g., nausea)”’
(Giummarra et al.,, 2015). The ‘Empathy for Pain Scale’
meassures empathic concern (compassion, need to help,
state empathy), affective (distress, discomfort, restlessness,
disgust, fear, avoidance, visceral sensations) and sensory
dimensions (non-painful and painful vicarious sensations).
There is an important note that the survey ‘Empathy for
Pain’ is a novel way for determination of vicarious pain. The
vicarious pain was only correlated with the personal distress
item of empathy in the Interpersonal Reactivity Index-IRI

(Giummarra et al., 2015).

‘Short Form of Perfectionism Scale’ is a shortened version of
‘Almost Perfect Scale—Revised’ and measure two essential
properties of perfectionism: high performance expectations,
and self-critical attitudes associated with performance
evaluation. ‘Short Form of Perfectionism Scale’ has 8 items
rated on a scale ranging from 1 to 7 points (1 = strongly

disagree; 7= strongly agree). The items were: (1) | have high
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expectations for myself; (2) | set very high standards for
myself; (3) | expect the best from myself; (4) | have a strong
need to strive for excellence; (5) Doing my best never seems
to be enough; (6) My performance rarely measures up to my
standards; (7) | am hardly ever satisfied with my
performance; (8) | often feel disappointment after
completing a task because | know | could have done better

(Rice et al., 2014).

The validity was ensured by a pilot study which was
conducted with 10 migraineurs on 8-12 February 2021.
Cronbach alpha coefficient of the ‘Empathy for Pain Scale’
was 0.948 and the Cronbach's alpha coefficient of the ‘Short
Form of Perfectionism Scale’ was 0.716. These values show
that the reliability of the items is high (Yildiz and Uzunsakal,
2018).

RESULTS

The total empathy score of the migraineurs was high than
that of control group (135.65+35.51) (146.76+41.28)
(P<0.05). The total perfectionism score of the migraineurs
(33.56+8.50) was not statistically different from the control

group (35.69+7.9) (P>0,05).

NMATURAL OIFE MWEDICINE

Table 1. The empathy scores and the perfectionism scores of

the groups. Mann-Whithney U test, N=104.

Groups Mean  Min  Max SD SEM P
Total
146.7
Empathy MG 6 49 218 4128  4.05 0.039*
Score
135.6
C 5 57 220 35.51 3.48
Total
Perfection | MG 33.56 10 52 8.50 0.83 0.062
ism Score
C 35.69 19 55 7.9 0.78
MG: Migraine C: Control * p <0.05.

Compared to the control group disgust (9.13+4.328)
(10.73%£4.503) and avoidance (8.68+4.672) (10.13+5.116)
items of the ‘Empathy for Pain Scale’ which are subitems of
affective distress were significantly higher in migraineurs
(P<0.05). The subitems of vicarious sensations (8.19+4.607)
(9.58+5.1) (P<0.05) and vicarious pain (7.30%4.371)
(9.3045.051) (P<0.005) were statisticly high in migraineurs.
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Table 2. ‘Empathy for Pain Scale’ expressions of the groups.

Mann-Whitney U test, * p <0.05; ** p <0.005.

Empathy for Pain
pachy J Groups  Mean SD  SEM P

Scale Expressions
M 14.83 4379 429 0.139
Distress
C 14.03 3296 323
M 14.05 4418 433 0.158
Discomfort
C 13.24 3.769 370
M 10.73 4503 442 0.009*
Disgust
C 9.13 4328 424
M 15.00 4304 422 0.590
State Empathy
C 14.70 3.628 356
M 9.22 4.723 463 0.045*
Visceral sensations
C 7.96 4.288  .420
M 10.64 4.719 463 0.064
Restless
C 9.46 4452 437
M 11.02 4.857 476  0.046*
Fear
C 9.71 4.534 445
M 10.13 5.116  .502 0.035*
Avoidance
C 8.68 4.672 458
M 15.97 4518 443 0.234
Compassion
C 16.63 3419 335
M 16.30 4371 429 0.558
Need to help
C 16.62 3357 .329
L. M 9.58 5.100  .500 0.041%*
Vicarious
sensations
C 8.19 4.607 452
M 9.30 5.051 495  0.003**
Vicarious pain
C 7.30 4371 429

NMATURAL OIFE MWEDICINE

There was no statistically significant difference in terms of
the empathy scores between the migraineurs with aura
(141.20+48.11) and without aura (150.24+36.35) (p>0.05).
The perfectionism score of the migraineurs with aura
(33.88+9.19) was not different from the migraineurs without

aura (33.36% 8.11) (p>0,05).

Table 3. The empathy scores and the perfectionism scores of

the migraineurs with aura and without aura. T- test.

Migraine N Mean SD SEM P
Total
With
Empathy 40 141.2 48.11 7.61 0.28
Aura
Score
Without
64 150.24  36.35 4.54
Aura
Total

Perfectio | With
40  33.88 9.19 1.45  0.765

nism Aura
Score
Without
64  33.36 8.11 1.01
Aura

The empathy level was high in woman migraineurs
(130.09+40.59) (150.98+40.61) (p<0,05). Although there was
a significant difference in attack duration according to
marital status, there was no difference between two groups
according to the Bonferoni-correction (p>0.01). Empathy
was high in those who do not have a child/children
(138.42+42.71) (160.67+35.04) (p<0.05). The frequency of
attacks in the last 6 months was higher in those who have
not a family history of migraine (28.14+23.12) (42.96+36.04)
(p<0.05). It was determined that the frequency of attacks in
last 6 months was significantly high (30.54+28.29)
(47.70+34.88) and total empathy score was significantly low
(153.79+38.48) (131.64+43.58) in cigarette user migraineurs
(p<0.05). The number of attacks in the last 6 months
(29.05%31.33) (44.38+29.653) and the total empathy level
(139.12+4.28) (156.02+40.99) was high in those receiving

prophylactic treatment (p<0.05).
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Table 4. The comparison of patients’ characteristics and the frequency of attacks in the last 6 months, the duration of attacks, the

empathy scores, the perfectionism scores. T- test, * p <0.05.

Number of attacks in the . Total Perfectionism
last 6 months Attack duration (hour) Total Empathy Score Score
Mean Mean Mean Mean
p p p P
38.17 27.13 150.98 . 33.77
Gender | Women 3194 0.159 26.69 0.129 40.61 0.038 .48 0.613
", 27.33 17.81 130.09 32.72
en 28.15 15.74 40.59 8.76
38.31 22.69 149.96 33.38
Age | Below 40 3016 0.259 3508 0.120 30 5 0.238 8 64 0.744
30.75 31 139.56 33.97
Ll 33.90 30.48 44.80 8.31
38.54 23.39 154.90 34.24
BMI | Normal 3388 0.506 38 0.545 20,25 0.105 2 57 0.509
P 34.32 26.46 141.46 33.11
29.84 28.52 41.39 8.29
. 34.50 15.91 . 158.94 33.53
Marital Status | S"8% 25.36 0.396 17.02 0.033 32.77 0.056 8.9 0328
Engaged 12 5 = w0
Married 35.55 31.25 141.81 32.97
arrie 32.92 27.84 43.53 8.4
N 60.8 20.4 118.6 354
45.53 11.7 40.54 6.27
Her/his
¢ 23.5 3.5 194 4
wife/husband 3041 0.71 28.29 7.071
passed away
, 37.05 28.26 138.42 . 33.12
Child | Yes 35 0.657 ) 0.114 o 0.007 o 0.504
e 3421 20.23 160.67 34.28
0 24.25 22.15 35.04 9.39
) 477 . 25.58 131.64 . 35.49
Cigaratte | Yes 34.88 0.009 212 0.929 43.58 0.010 776 0.115
~ 30.54 25.1 153.79 32.66
0 28.29 26.84 38.48 8.74
422 15.8 146.4 35.2
Alcohol | Y 4428 e 18.5 02 4421 0.984 5.45 0.660
e 35.67 25.73 146.78 33.48
0 30.88 25.35 41.36 8.64
o 28.14 . 2627 144.43 33.51
Family history | Yes 2312 0.015 2549 0.699 46.7 0.589 807 0.957
e 42.96 24.35 148.84 33.6
0 36.04 24.92 36.08 8.78
. 39.34 27.37 152.5 315
Chronic disease | Yes 28.41 0.410 2972 0.516 .82 0.284 943 0.061
No 34.05 24.03 143.46 34.74
33.03 22.15 40.32 775
Prophylactic 44,38 o 22.4 156.02 - 33.89
treatment e 29.65 T 24.62 U229 40.99 sy 9.47 0.716
e 29.05 27.6 139.12 33.28
0 31.33 25.45 40.28 7.69
Duration of
prophylactic | <I month 32(2)2 0.958 %gig 0.403 13389.6972 0.452 g?lé 0.913
drug medication ’ ’ : :
45.1 25.52 161.67 34.05
>1-56 months 28.9 23.84 44.68 9.23
40.43 8.57 160 35.86
-<
ST 373 6.97 39.43 6.44
42.25 20 14475 35.75
>12 months 36.12 23.53 34.67 8.99
Multiple 41.49 25.75 142.4 33.65
analgesic I 35.64 L 26.95 s 4228 B 8.76 e
No 30.38 20.47 155.41 33.03
23.96 21.96 39.9 8.63
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DISCUSSION

Although pain is a manifestation, migraine is a result of
sensory processing disorder effecting central nervous
system with projections (Goadsby and Holland, 2019). The
insular cortex has an important role for interoceptive
awareness (Seth et al., 2011). Insular cortex function is also
associated with pain (Wager et al., 2004), general emotional
processing (Zaki et al., 2012), cognitive control (Seth et al.,
2011), trust (King-Casas et al., 2008) and empathy (Gu et al.,
2013a). Anterior insular cortex neurons extends to the
hypothalamus through the amygdala. In this manner,
anterior insular cortex can cause physiological responses in
the body (Gu et al., 2013b). The diencephalic changes and
also the altered brainstem function have been reported in
migraineurs. These changes in pain related regions have a
critic role in initiation and maintenance of migraine
(Mungoven et al., 2021). It has been reported that chronic
migraineurs have stronger activation of the anterior
hypothalamus during trigeminal stimulation with visual
stimuli compared to controls (Schulte et al. 2018). It also has
been concluded that thalamo-insular network has a role
within the neuronal circuit of the migraine (Younis et al.,
2019) and the bilateral connectivity changes of the thalamus
within a thalamo-insular network has been showed during
migraine attacks (Stankewitz and Schulz, 2022). Almost
every stimulus that reaches the cortex, first extends to the
thalamus and the thalamus is connected to the limbic
networks (LaBerge, 1997). As a result, psychosocial status
has directly effect on more vulnerable migraineurs (Cerami
et al., 2021). However, cerami et al. (2021) did not find any
significant difference between the migraneurs and the
control group according to empathic abilities during the
Covid-19 lockdown. Meanwhile, empathy levels of the whole
population differs because of anxiety and death risk during

the crisis of the Covid-19 lockdown (Grignoli et al., 2021).

Empathy involves cognitive component (Blair, 2005) and
affective component which acts for empathizing the

emotion of people through empathic concern and/or
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vicarious sensations (Reniers et al., 2011). Affective empathy
and cognitive empathy are overlapping concepts (Mackes et
al., 2018). Vicarious pain means feeling pain when seeing
another person in pain (Giummarra et al., 2015). However,
the prior experience has a role in responding empathically to
another persons’ pain (Preis and Kroener-Herwig, 2012).
Probably for this reason, we found high levels of vicarious
sensations (p<0.05) and vicarious pain (p<0.005) in
migraineurs who suffer from pain during attacks. However,
feeling vicarious pain can cause avoiding other people
(Bernhardt and Singer, 2012). We found not only high levels
of avoidance (p<0.05) in migraineurs but also high levels of
disgust via ‘Empathy for Pain Scale’ (p<0.05). Seeing others
suffer reduces pain threshold (Morrison et al.,, 2012).
Probably, migraineurs disgust of others’ pain because of
increased vicarious sensations and vicarious pain properties
of empathy. Moreover, some migraineurs with
perfectionism have the fear of pain and this contribute to
medication overuse (Curone et al., 2014). Perfectionism is a
risk factor for depression, social anxiety and many mental
health conditions (Wright et al., 2020). In the current study,
the total perfectionism score in migraineurs was not
statistically different from the control group (p>0.05). It had
been stated that migraineurs tend to be perfectionistic and
they had elevated scores of Body Dissatisfaction (Brewerton
and George, 1993). However, in the current study according
to Body Mass Index (BMI), there was no significant
difference between the control group and the migraine
group (p>0.05). It also has been reported that several
physical tests performance are reduced in migraineurs
(Anarte-Lazo et al.,, 2021). In this point of view, may be
migraineurs want to catch the high perfectionism scores of

the society.

Although higher empathy scores were obtained in
migraineurs compared to the control group, we found that
female migraineurs had higher total empathy scores
compared to male migraineurs (p<0.05). This is similar to the
fact that the empathy scores are higher in women compared

to men in normal populations (Depow et al., 2021).
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Although migraine generally starts during puberty, people
who suffer from this disease are mostly between the ages of
35-45 (Stovner et al., 2007). During the initiation of the
attacks, the common characteristic symptoms are
concentration difficulty, fatique, photopobia and neck
stiffness (Giffin et al., 2003). The increased oxidative stress
had been shown in migraineurs. The migraineurs
malondialdehyde (MDA) levels are higher than in the control
group (Tuncel et al.,, 2008). Cigarette increases the
inflamatory citokine production (Chi et al., 2012). Increased
inflammation and oxidative stress inhibites
neurotransmitter signaling because increased inflammatory
cytokines disrupt synaptic plasticity by distrupting
neurotransmitter metabolism (Sarwar et al., 2022).
Normally, serotonin receptor stimulation decreases
oxidative stress, increases brain plasticity, cognitive
flexibility and also empathy (Strumila et al., 2021). Maybe
higher oxidative stress and decreased serotonin signaling are
related to decreased empathy and higher frequency of
attacks in last 6 months in cigarette user migraineurs
(p<0.05). The high frequency of attacks in the last 6 months
in those without a family history of migraine also draws
attention to the importance of possible environmental stress

factors in the pathophysiology of migraine (p<0.05).

It has been concluded that increased workload causes
increased oxidative stress and decreased antioxidant
capacity (Buyukhatipoglu et al., 2010). Due to the life
conditions of childless migraineurs, they may have lower
workload. As a result of relatively lower and tolerable
oxidative stress in childless individuals, they may have higher
empathy scores compared to migraineurs with a

child/children (p<0.05).

The number of attacks in the last 6 months was high in those
receiving prophylactic treatment (p<0.05). There are also
cases in which prophylactic treatment is not effective in
reducing the number of attacks in migraneurs (Xu et al.,,
2020). The total empathy score was found to be significantly
higher in migraineurs receiving prophylactic treatment

(p<0.05). After prophylactic treatment with paracetamol
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empathy scores are higher in tension-type headache
patients (Cankaya et al., 2020). Probably, after pain relief
during prophylactic treatment empathy scores of the
migraineurs increased. Since some patients were prescribed
different groups of drugs, the number of attacks in the last 6
months, duration of attacks (hour), total empathy scores and
total perfectionism scores could not be compared according

to a certain prescribed drug.
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ABSTRACT

Objective

The study aims to examine the relationship between thiol-
disulfide balance and autonomic nervous system activity in

soccer players.

Methods

This study was conducted with 15 male soccer players
between the ages of 19-32. ECG measurements were taken
from the athletes at rest in the morning after waking up and
heart rate variability (HRV) data were analyzed as an
indicator of autonomic nervous system activity. Thiol
disulfide homeostasis status was determined using a novel
automated spectrophotometric analysis method before and
after the match. The obtained findings were analyzed by

using Pearson correlation and paired t-test.

Results

After the match, an increase was observed in the thiol
disulfide (TD) parameters. But there was no statistically
significant difference in the TD parameters before and after
the match (P>0.05). It was observed that the correlation

between age and TD parameters disappeared after the

exercise. No overall relationship was observed between HRV
parameters and thiol-disulfide parameters (except for
MINRR and AVRR parameters). A strong correlation was
observed within the time and frequency-dependent HRV

parameters

Conclusion

The current study examines the relationship between thiol-
disulfide balance and HRV as a marker of oxidative stress for
the first time. In addition, it was observed that mild-
moderate exercise does not affect oxidative stress in trained
athletes and works independently from the autonomic
nervous system. It is considered that SDNN and RMSSD can
be used as an important marker in the analysis of the

parasympathetic system.

Keywords

Thiol-disulfide homeostasis, HRV, Oxidative stress, Football
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INTRODUCTION

Thiols are organic compounds containing a sulfhydryl (-SH)
group that can react with free radicals to prevent the
formation of tissue and cell damage caused by reactive
oxygen species (ROS) (Wessendorf and Lu, 2020). Thiol is not
only an antioxidant compound; it is a type of organic sulfur
species that is characterized by the formation of -SH wastes
when it is active. Although thiol is distributed in aerobic life
forms, it has many different functions along with its critical
role in antioxidant defense (Sen and Packer, 2000). When
ROS is produced in an uncontrolled manner, biomolecules
such as nucleic acids, proteins and lipids cause oxides and
genetic information to change, protein structure to
deteriorate, enzyme activity to be blocked and cellular
membranes to be damaged. This situation is defined as
oxidative stress (Hambrook et al. 2020). Thiol disulfide
balance is disturbed under oxidative stress. Dynamic thiol-
disulfide homeostasis has a critical role in antioxidation
protection, detoxification, signal transduction, regulation of
apoptotic enzymatic activity and cellular signaling
mechanisms (Bektas, 2020). Oxidative stress occurs as a
result of an imbalance between ROS and antioxidant
molecules (Ates et al. 2015). As the ROS level increases, the
sulfur atom with cysteine oxides the side chain with the
redox reaction and disulfide is formed (Cremers and Jacop,
2013). The first level of oxidative damage occurs at the
cellular level. Thiol disulfide homeostasis is important for the
physiological process to continue in the organism which
include apoptosis and stabilization of protein chemical

structures (Schafer and Buettner, 2001).

The differences between the functioning of the
cardiovascular system and the working tempo of the heart
between people who exercise regularly and are sedentary
are known. Changes occur in the working functions of the
heart in the resting state and exercise state (Kayacan and
Yildiz, 2016). Heart rate variability (HRV) is a non-invasive

method  that evaluates the sympathetic and
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parasympathetic activity of the heart. The decrease in HRV
indicates a decrease in parasympathetic activity and an
increase in sympathetic activity (Malik, 1996; Gorman and
Sloan, 1996). Although the relationship between ROS and
HRV has been examined in different hypotheses in the
literature (Chuang et al. 2013; Laumbach et al. 2014), no
study was found in relation to exercise or physical activity. In
this context, the purpose of this study is to examine the
relationship between thiol-disulfide balance, an oxidative
stress marker, and HRV, an important indicator of autonomic
nervous system activity, in soccer which has an intense

training form.

METHODS

15 male soccer players between the ages of 19-32 who
continue their active sports life in soccer participated in the
study. Physical characteristics of athletes (age, height,
weight, BMI) are presented in Table 1. Prior to the study, an
approval was obtained from the Clinical Research Ethics
Committee with the decision number 2017/453. The training
match was implemented within the normal soccer game
rules for 90 minutes. Maximum and minimum heart rate
(HR) values of the athletes were determined. In the
calculation of training load, the Karvonen aerobic zone was
determined ((220-age) - resting heart rate) x 0.8) + resting
heart rate = maximum heart rate in the aerobic zone). As
preparation before starting the training match, the athletes
did a 10-minute warm-up run and continued to warm up for
another 5-minute with a game without a target in a 10x10
meter area, and lastly, practiced passes in groups of three

which was followed by opening and stretching movements.

Biochemical analyses

While the athletes were at rest before training, 5 cc of blood
was taken from the venous vein of the forearm by expert
nurses in the sports facilities. After the training, 5 cc of blood
was taken in the same way. After the samples were taken

into yellow capped gel tubes, they were transferred to the
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biochemistry laboratory in accordance with the cold chain.
The tubes were gently inverted 5-6 times to ensure that the
samples in the tubes were in good contact with the silica
particles. Then, they were left for 30 minutes and
centrifuged (refrigerated, 4000 rpm for 10 minutes). The
obtained sera were stored at -800C in capped Eppendorf
(Isolab centrifuge tubes 2.0 ml, flat cap-without skirt) tubes

until the analysis day.

24 hours before the analysis, the samples were transferred
to the Samsun Medical Faculty Biochemistry Laboratory in
the cold chain (dry ice system). The received samples were
re-centrifuged and total thiol and native thiol test
parameters were analyzed using Rel Assay Diagnostics brand
kits. During the analysis, a fully automated Beckman Coulter
brand AU 680 (Beckman Coulter, chemistry analyzer AU 680,
serial number: 2016024580, Mishima K.K, made in Japan)
autoanalyzer was used. DTNB (5,5'-dithiobis-2-nitrobenzoic
acid) was calculated by using the disulfide level (serum total
thiol - serum native thiol) / 2 formula. Blood thiol-disulfide
homeostasis was analyzed with the automatic measurement
method developed by Erel and Neselioglu (Erel and
Neseliooglu, 2014). Total thiol (-SH + -S-S-) and native thiol (-
SH) mixtures were measured by Ellmann's method and
arranged according to the Ellmann scale. Native thiol
content was deducted from the total thiol content. Half of
the difference provided the proportion of dynamic disulfide
(-S-S-) bonds. Additionally, (=S — S—) x 100 / (- SH), (=S —S-)
x 100/ (-SH +-S —S-), and =SH x 100 / (-SH + - S — S—) ratios

were calculated using these parameters.

HRV analysis

Subjects came to the laboratory after being asked to avoid
strenuous activity on the day before testing and to delay
their daily exercise until after the test session. Subjects were
laid on the mat in the laboratory and electrocardiogram
(ECG) electrodes were placed. The subjects were instructed

to close their eyes in the supine position for 10 minutes,
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relax and breathe at their own pace. Subjects controlled
their respiratory frequency during data readings because the

HRV component is affected by the breathing pattern.

All measurements were carried out by using TLC 5000 four
channels ECG (China). Standard extremity derivations were
used, and ECG parameters were set at 50 mm/sec and 10
mm/mV. ECGs were recorded for 5 min in sportswomen at
resting (12:00-2:00 PM). A sampling rate of 1000 Hz was
chosen and recordings were transferred to a PC via a USB
interface. The epochs gained from the V5 lead were saved in
a computer for further analysis. All R-R intervals were edited
by visual inspection to exclude all the undesirable or ectopic
beats. They were deleted with the post extra systolic beat
and replaced automatically with interpolated adjacent R-R

interval values.

Measured time and frequency-dependent parameters were
as follows: heart rate (HR bpm), average normal-to-normal
R-R intervals (AVNN/ms), the standard deviation of all R—R
intervals (SDNN/ms), square root of the mean squared
differences between normal adjacent R-R intervals
(rMSSD/ms), percentage of consecutive R—R intervals that

deviate from one another by more than 50 ms (pNN50 %).

The following frequency-domain metrics were obtained:
total spectral power (TP, < 0.4 Hz), very low (VLF, < 0.04 Hz),
low (LF, 0.04-0.15 Hz), high frequency (HF, 0.15-0.4 Hz), and
the ratio of LF to HF (LF/HF %). The experimental design is

shown schematically in Figure 1.

Statistics

The literature study on the subject was examined, and the
test power (Pass 2008) was calculated as 12 people when the
significance level of 0.90 was taken as 0.05 as a result of the
analysis. It was organized from 15 people to increase testing
power and reduce possible errors. SPSS (IBM USA ver.20)

software was used for statistical analysis in the study.
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Normally distributed data were analyzed with paired t test

and Pearson correlation. Alpha value was accepted as <0.05.

1-ECG was measured at rest.  2- Blood was taken atrest.  3- Football match  4- Blood was taken 5- Thiol-disulfide

after the match.  were analyzed before and after
r“ in blood serum
7 5
Total Thiol .
7’ 5 L = Reduced Thiol
4 N v Thial £ * Oxidised Thial
o’ + Dynamic £ * Thiol Oxidation
E Disulphide Reduction
Resting Thiol-Disulfide % Effect of exercise
Homeastasis Analysis Karvonen Method  on Thiol-Disulfide

Homeostasis Analysis

Fig 1. The procedures performed in the study (HRV

measurement, blood sampling and biochemical analysis).

RESULTS

Descriptive statistical findings of the athletes are presented
in Table 1. After the match, an increase was observed in the
NT, TT, DDS and OT parameters (Table 2). However, there
was no statistically significant difference in the Thiol
Disulfide (TD) parameters before and after the match (P>
0.05; Table 2, Fig. 1). It was observed that the correlation
between age and TD parameters disappeared after the
exercise. No overall relationship was observed between HRV
parameters and thiol-disulfide parameters (except for
MINRR and AVRR parameters; Table 3). A strong correlation
was observed within the time and frequency-dependent
HRV parameters (Table 4, P <0.05, P <0.01).
Table 1. Descriptive statistical findings of physical properties

and HRV parameters
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Descriptive statistical findings of age, height, weight and HRV
parameters (time and frequency dependent) of the soccers
are given in Table 1.

Table 2. The statistical findings of pre (1)-post (2)-match TD
parameters

Parameters .Mean Std. Dev. SEM p
Difference
NT 4266 41,948 10,83 0,7
m 16,466 166,815 43,071 0,708
DDs 24,4 252,808 65274 0,714
RT 1133 ,743 1191 0,499
or -,133 1,457 1376 0,728
TOR ,066 ,883 1228 0,774

Parameters Min Max Mean SEM
Age/Years 19 32 24 3,664
Height/cm 170 187 177,266 4,682
Weight/kg 66 93 76,266 7,777
MAXRR (ms) 1065 2000 1387,666 284,867
MINRR (ms) 460 1120 817 164,813
AVRR (ms) 947,7 1351,5 1090,173 137,159
SDNN (ms) 32,4 134 75,766 26,223
RMSSD (ms) 35,4 162,4 82,686 34,45
PNN50 (%) 10,7 61,1 40,753 14,522
ULF (Hz2) 3,5 4883 137 148,619
VLF (Hz) 37,1 1610,1 766,02 492,761
LF (Hz) 40,1 4404,7 997,793 1049,094
HF (Hz) 56 3900,2 748,786 959,74

NT: Native thiol, TT: Total thiol, DDS: Dynamic disulfide
RD: Reduced thiol, OT: Oxide thiol, TOR: Thiol oxide ratio

Parameters indicating thiol-disulfide balance are compared
according to the findings before and after training match in
Table 2. No statistically significant difference was found in

the findings (p> 0.05).
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Table 3. Correlation findings between thiol-disulfide parameters of athletes and age, height, body weight and HRV

Parameters Age  Height Weight MAXRR MINRR AVRR SDNN RMSSD PNN50 ULF  VLF LF HF
NT1 r -0410 0402 0422 0019 0002 0,176 0,143 -0,036 0,151 -0,032 -0,020 0,022 -0,109
(umol/L)  p 0129 0137 0,117 0946 0994 0531 0610 0899 0592 0910 0944 0,938 0,699
™ r -516 0413 0350 -0,076 -0,092 0,099 0,110 -0,060 0,158 -0,046 -0,051 0,005 -0,132
(hmol/L)  p 0049 0,127 0201 0789 0745 0,725 0698 0831 0574 0871 0856 0,987 0,638
DDS1(%) r -539 0410 -0,326 -0,100 -0,116 0,077 0,099 -0,066 0,158 -0,049 -0,059 0,000 -0,137
P 0038 0,129 0235 0723 0681 078 0725 0815 0574 0862 0,834 1,000 0,626
RT1(%) r 551 -0,290 -0051 0303 0408 0,221 -0,028 0,007 -0,297 -0,027 0,105 0,085 0,139
P 0033 029 087 0272 0,132 0429 0922 0981 0,28 0923 0,710 0,764 0,621
oT1(%) r -542 0211 0015 -0306 -0380 -0,174 -0,035 -0,107 0,056 -0,026 -0,076 -0,051 -0,122
P 0037 0450 0959 0,268 0,162 0535 0902 0,704 0,842 0926 0,787 0,857 0,664
TORL(%) r ,566 -0,256 0070 0,398 0,189 0,08 0,141 0,156 0,018 0,267 0,209 0,050 0,142

P 0,028 0,356 0,804 0,141 0,501 0,772 0,616 0,579 094 0336 0455 0,858 0,614
NT2 r 0062 -0,074 -0,480 0,181 ,587 ,608 -0,021 -0,113 -0,193 -0,061 0,041 -0,008 -0,089

P 0825 0,792 0,070 0,520 0,022 0,016 0,942 0,689 0,492 0830 0,88 0977 0,754

TT2 r -0,055 -0,018 -0,477 0,180 ,535 ,572 0,023 -0,126 -0,214 0,012 0,101 0,037 -0,076

P 0846 0,950 0,072 0,521 0,040 0,026 0,935 0,656 0,444 0966 0,721 0,897 0,787

DDS2 r -0,096 0,003 -0471 0,178 0,511 ,553 0,038 -0,129 -0,219 0,038 0,121 0,052 -0,071
P 0,733 0,992 0,076 0,527 0,051 0,032 0,892 0,648 0,433 0894 0,668 0,853 0,802

RT2 r ,555 -0,352 -0,081 -0,133 0,194 0,155 -0,278 -0,074 -0,006 -0,274 -0,256 -0,275 -0,147

P 0032 0,198 0,773 0,636 0,489 0,581 0,316 0,793 0,982 0323 0,358 0,322 0,601

oT2 r -555 0,243 -0,102 -0,087 -0,255 -0,203 0,152 -0,134 -0,149 0,359 0,267 0,162 0,001

P 0,032 0,382 0,717 0,758 0,359 0,467 0,589 0,633 0,596 0,18 0,337 0,565 0,998

TOR2 r 0488 -0,224 -0,077 0,205 0,221 0,237 0,032 0,292 0,239 -0,203 -0,065 -0,042 0,163
P 0,065 0,422 0,784 0,464 0,429 0,395 0,910 0,291 0391 0469 0817 0,882 0,562

It was observed that the correlations between age and thiol-disulfide parameters at rest decreased after the match in Table 3. It
was observed that oxidative stress parameters did not have a significant relationship with time and frequency-dependent HRV
findings. At the end of the match, it was observed that min r-r and AVRR parameters had a positive correlation with oxidation

parameters.
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Table 4. The results of the correlation of HRV parameters within their

Parameters MAXRR MINRR AVRR SDNN RMSSD PNN50 ULF VLF LF HF
MINRR r
,033 1
P ,908
AVRR r
,297 ,577" 1
P ,283 ,024
SDNN r
, 727" -,332 ,192 1
P ,002 ,226 ,493
RMSSD r
,710"" -,354 ,071 ,855"" 1
P ,003 ,196 ,802 ,000
PNN50 r
,214 -,355 ,050 ,529" , 723" 1
P ,443 ,194 ,859 ,042 ,002
ULF r
,109 -,350 -,015 ,423 ,112 ,097 1
P ,699 ,201 ,957 ,116 ,691 ,732
VLF r
,549" -,245 ,261 ,868"" ,574" ,270 , 739" 1
P ,034 ,378 ,347 ,000 ,025 ,330 ,002
LF r
,735"" -,125 ,055 ,827"" 747" ,218 ,047 ,626" 1
P ,002 ,658 ,847 ,000 ,001 ,434 ,867 ,013
HF r
,751*" -,321 -,114 ,818"" ,869™" ,349 ,122 ,604" ,916™ 1
P ,001 ,244 ,687 ,000 ,000 ,203 ,665 ,017 ,000

The correlations within the heart rate variability time and frequency-dependent parameters are shown in Table 4. It was
determined that time and frequency-dependent HRV parameters have correlations within themselves. In addition, it was observed

that the parameters of MAXRR, SDNN, RMSSD, VLF, LF, HF are the parameters that best describe the variability of heart rate.
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DISCUSSION

In the current study, the relationship between thiol-disulfide
balance and autonomic nervous system activity in soccer
was evaluated together for the first time using a new
method. The findings obtained are discussed under separate

headings.

Thiol disulfide balance was not affected by the

exercise protocol

In the present study, it was determined that the
mild/moderate exercise protocol increased the level of
disulfide, which is an oxidative stress marker, but did not

significantly affect it.

Although there are many studies on oxidative stress
parameters in the context of exercise intensity/time,
discussions on this subject continue (Yazar et al. 2019).
Oxidative stress reflects the imbalance between the
production of reactive oxygen species and the detoxification
of reactive intermediates or the restoration of damage with
an appropriate antioxidant defense (Pingitore, 2015). As a
general principle, exercise can be very beneficial for health;
however, it can also create dangerous compounds. The
effect of exercise on redox balance is extremely complex
depending on age, gender, exercise level, exercise intensity,

and duration (Yazar et al. 2019).

There are different findings in the literature on exercise in
terms of increasing or decreasing oxidative stress (OS). In
some studies, exercise did not have a significant effect on
the OS level. For example, Schneider et al. (2005) stated in
their study that they did not find a significant difference in
lipid peroxidation and total antioxidant capacity in both
trained and untrained subjects before and after a moderate
exercise (Schneider et al. 2005). Aldred and Rohalu (2011)
found that a moderate exercise program did not increase
oxidative stress in older adults (Aldred and Rohalu, 2011).

Similar findings were obtained in our study. In the
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determination of these findings, the intensity of exercise is
considered to be the main reason because Ravi Kiran et al.
(2004) found that the intensity of exercise had a significant
effect on OS parameters in rats which were exposed to 20
and 40 minutes of swimming exercise daily for 4 weeks at
mild, moderate and high intensity (Ravi et al. 2004).
Similarly, DGizova et al. (2007) studied the effects of medium
and high-level treadmill running exercise on muscle and
erythrocyte oxidant/antioxidant system in rats. Rats were
divided into three groups as control, moderate-intensity
exercise (30 min) and high-intensity exercise (60 min) (19).
The treadmill runs were implemented by changing the
incline of the treadmill for 30 minutes and 60 minutes a day
for 13 weeks. As a result, it was found that moderate
exercise was more effective on antioxidant activity,
however; high level of training regulated the balance
between oxidant/antioxidant systems better in animals. In
the literature, it has been found that high-intensity exercise
increases oxidative stress both acutely and chronically
(Kayacan et al. 2022; Pal, 2018; Beck, 2018). In the current
study, a mild/moderate training protocol was applied. The
disulfide value, which is an important indicator of oxidation,
was not found to be significant in this context, which is
compatible with the findings in the presented study and the
literature. Researchers reported that people who exercise
regularly adapt to the physical activity program and are more
resistant to oxidative damage (Huertas, 2017; Kayacan et al.
2018). Therefore, regular exercise increases chronic
resistance to OS. This situation is thought to be effective in

the findings determined in the current study.

No correlation was detected between HRV and

Thiol disulfide parameters

In this study, it was determined that there are many
correlations between age and pre-training TD parameter.
However, no relationship was found between TD and HRV
parameters. In fact, animal experiments indicate that

reactive oxygen species (ROS) and HRV are associated with
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other cardiovascular diseases in the pathogenesis of
cardiovascular diseases. Oxidative stress is a condition in
which the levels of reactive oxygen species in the body
increase or in other words, are caused by an oxidant-
antioxidant imbalance (Kayacan et al. 2022). It has been
reported to play a role in the pathogenesis of many
cardiovascular diseases including hypertension (Pavithran et
al. 2008). ROS also plays a role in increasing central and
peripheral sympathetic activity by decreasing nitric oxide
production (Campese et al. 2004). There is no study
examining the relationship between the oxidant/antioxidant
capacity and HRV in athlete groups in the literature. Studies
in this context are observed to examine the relationships
between ROS levels resulting from air pollution and HRV
(Chuang et al. 2013; Laumbach et al. 2014; Chahine et al.
2007). However, studies provide more evidence of
decreased HRV presence and changes in oxidant-antioxidant
status in newly diagnosed hypertensives (Nandeesha et al
2007; Sathiyapriya et al. 2007). Oxidative stress parameters
are known to cause changes in the structure of the heart by
activating myocardial growth, reshaping the matrix, and also
damage the vascular endothelium (Takimoto and Kass,
2007). Low HRV has been associated with arrhythmias and
the risk of arrhythmic death (Pavithran et al. 2008). Thus, the
combination of a low HRV and a high oxidative stress reveals
the relationship between these two mechanisms. It is
thought that the exercise protocol and the athlete profile
may have an effect on the findings obtained in the presented
study as studies show that athletes are different from
sedentary people in terms of OS and that people who
exercise regularly adapt to the physical activity program over
time and are more resistant to oxidative damage (Huertas,
2017; Kayacan et al. 2017). In other words, regular exercise
increases chronic resistance to OS. Niess et al. (1996) had
participants run to exhaustion to investigate the effects of
progressive intensity of treadmill exercise on oxidative stress
and DNA damage in athletes and sedentary men (Niess,

1996). As a result, they found that training adaptation can
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reduce the effects of DNA damage and free radicals.
Similarly, it has been shown that professional runners'
resting HR is generally less than 50 beats ‘min-1’, and that
lower resting HR occurs after exposure to aerobic training in
sedentary individuals (Boutcher and Stein, 1995). Thus, HRV

works differently in sedentary and athletes.

SDNN and RMSSD were the parameters that

best described heart rate variability

When the correlations among HRV findings were examined,
it was observed that the correlations of SDNN and RMSSD
parameters with both time and frequency-dependent
parameters were high.  When the literature is examined,
it was found that these parameters have correlations with
different HRV measurement techniques (Windham et al.
2012; DeGiorgio et al. 2010). HRV measurements can be
measured by linear or non-linear methods. However,
regardless of the method used for measurement, the
obtained findings must have a correlation within themselves
because heart rate variability is the traditional method of
analyzing the overall magnitude of the average R-R interval
fluctuations at some predetermined frequencies by time and
frequency domain methods (Huikuri et al. 2003). Therefore,
the data obtained are calculated according to the R-R
interval reference range. However, some HRV parameters
can have strong correlations with other parameters.
According to the data we obtained, SDNN and RMSSD had a
higher correlation with time and frequency-dependent
parameters which overlaps with the findings in the

literature.

In this study, the relationship between thiol-disulfide
balance, which is a new oxidative stress marker, and heart
rate variability, which is accepted as an indicator of the
autonomic nervous system, was analyzed for the first time.
Not keeping the exercise protocol completely under control
constitutes an important limitation of the study. It would be

beneficial to analyze oxidative stress and the autonomic
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nervous system together in studies to be Carried out in DeGiorgio CM, Miller P, Meymandi S, Chin A, Epps J, Gordon S, Harper RM.

. . . RMSSD, a measure of vagus-mediated heart rate variability, is associated
different athlete populations and exercise protocols. f vag y

with risk factors for SUDEP: the SUDEP-7 Inventory. Epilepsy & Behavior

. .. 2010;19(1),78-81.
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Reoperation Mitral Valve
Replacement Under Cardiac
Fibrillation: A Case Report Who
Underwent Open Heart Surgery

for the Third Time.

ABSTRACT

Inreoperation heart surgery cases, there may be advanced
adhesions in the paracardiac and surrounding aortic tissues,
and this may prevent the routine cannulation protocol.
Therefore, different surgical protocols may be required. In
this study, a case of mechanical aortic valve replacement 29
years ago, ascending aortic replacement 5 years ago, and
now mitral valve replacement is presented. The patient
presented with complaints of dyspnea, fatigue and
weakness. Advanced mitral regurgitation was detected in
echocardiography, and mitral valve replacement was
decided. In the second operation of the patient, a dacron
graft was placed in the ascending aorta. The ascending aorta
was highly adherent to the surrounding tissues dueto the
graft. Therefore, a cross-clamp could not be placed on the

aorta and a different surgical procedure was required out

side the routine. Mechanical mitral valve replacement was
performed in the patient under left femoral cannulation and
total circulatory arrest, without cross-clamping and in
cardiac fibrillation. He was discharged on the postoperative

9th day with good recovery.

Keywords: Reoperation, cardiac surgery, mitral valve

replacement.

OZET

Reoperasyon kalp cerrahisi vakalarinda, parakardiyak ve aort
cevresi dokularda ileri derecede yapisikliklar olabilmekte ve
bu durum rutin kanulasyon protokolini
engelleyebilmektedir. Bu nedenle farkli cerrahi protokoller
gerekebilmektedir. Bu ¢alismada 29 yil 6nce mekanik aort
kapak replasmani, 5 yil 6nce, asendan aort replasmani ve
simdide mitral kapak replasmani yapilan bir olgu sunuldu.
Hasta dispne, cabuk yorulma ve halsizlik sikayetleri ile
basvurdu. Yapilan ekokardiyografide ileri mitral yetmezligi
saptandi ve mitral kapak replasmani karari verildi. Hastanin
ikinci  ameliyatinda  asendan aortaya  dacrongreft
yerlestirilmisti. Greft nedeniyle asendan aort ¢evre dokulara
ileri derecede vyapisikti. Bu yilizden aortaya kros klemp
konulamadi ve rutinin diginda farkli bir cerrahi prosedir

uygulanmasi gereksinimi dogdu. Hastaya sol femoral
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kanulasyon ve total sirkulatuar arrest altinda, kros klemp
konulmadan ve kardiyak fibrilasyonda mekanik mitral kapak
replasmani yapildi. Postoperatif 9. giinde sifa ile taburcu

edildi.

Anahtar Kelimeler: Reoperasyon, kalp cerrahisi, mitral

kapak replasmani.

GIRiS

Yeniden operasyon ihtiyaci duyulan tiim cerrahi vakalar bazi
zorluklari  barindirabilmektedir. Daha oOnce kardiyak
operasyon gecirmis hastalarda, tekrar median sternotominin
asiri kanama, mediastinit, kardiyak tamponad, uzamis yogun
bakim yatis siiresi, uzamis ventilasyon, dehissens, sternal
osteomiyelit ve kardiyak yapilarin ve/veya koroner greftlerin
yaralanmasi gibi iyi bilinen riskleri bulunmaktadir (Husebye
et al. 1983, Brown et al. 2021). Ayrica, alternatif kanilasyon
girisimleri, ilerlemis yas ve uzamis ameliyat slreleri gibi

faktorler cerrahi basariyi etkilemektedir (Khaladj et al. 2008).

Resternotomi yapilan hastalardaki mediasten igerisi doku
yapisikliklart kanulasyon yapilmasini, kros klemp konulmasini
ve genel olarak cerrahinin her basamagini zorlastirmakta
hatta engelleyebilmektedir. Bu nedenle bu tip cerrahilerde
rutin disi farkli protokoller gerekebilmektedir. Literatirde,
yukaridaki riskleri ortadan kaldirabilmek amaciyla alternatif
cerrahi teknikler olarak duslik akis perflizyonlu derin
hipotermi ve/veya total sirkilatuar arrest (TCA) ile kapak
tamirleri, tromboze kapak c¢ikarilmasi, aort diseksiyonu,
trikspid ve mitral kapak replasmani vakalari bildirilmistir

(Beebeejaun et al. 2013, Kiziltan et al. 2015).

Bu ¢alismada, klinigimizde, 29 yil 6nce mekanik aort kapak
replasmani, 5 yil 6dnce asendan aort replasmani yapilan ve
simdide ileri mitral yetmezligi ile basvuran bir hasta takdim
edildi. Hastanin parakardiyak dokulari, aort cevresi ileri
derecede yapisikti ve etraf dokulardan serbestlestirilemedi.
Bu nedenle alternatif yontem olarak aortik kros klemp
konulmadan, fibrilasyon ve TCA’da mitral kapak replasmani

(MVR) yapildi.
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OLGU SUNUMU

58 yasinda erkek hasta, dispne, efor kapasitesinde azalma,
halsizlik sikayetleri ile basvurdu. Anamnezinde 29 yil 6énce
mekanik aort kapak replasmani (ciddi aort yetmezligi
nedeniyle), 5 yil 6nce asendan aort replasmani (asendan aort
anevrizmasli yliziinden), benign prostat hiperplazisi ve kronik
bobrek hastaligi oykileri vardi. Muayenesinde aort odaginda
metalik ses, mitral odakta ve triklispit odakta sistolik Gftirim
duyuldu. Bilateral 2 pozitif periferik 6dem mevcuttu. PA
akciger grafisinde mediasten genis izlendi. Ekokardiografide
ejeksiyon fraksiyonu %55, siddetli mitral yetmezligi, orta
trikUspit yetmezligi, sag kalp bosluklari genis, sol atrium gapi
4,5 cm, aort kapak konumunda fonksiyone prostetik kapak,
kapaga ait gradient 13/8 mmHg, ve pulmoner arter basinci
80 mmHg seklinde idi. EKG’de atrial fibrilasyonu mevcuttu.
Preoperatif koroner anjiografide koroner arterlerde 6nemli
lezyon gorilmedi. Kardiyoloji ve kalp damar cerrahisi konseyi
sonucu MVR karari verildi. Genel anestazi altinda sol femoral
kanulasyon sonrasi resternotomi yapildi. Asendan aort
konumunda ikinci ameliyatta replase edilen dacron greft
gorildu. Dacron greft, cevre dokulardan serbestlenmeye
cahsildi ancak ileri derecede yapisiklik mevcuttu. Dacron
greft, kros klemp konabilecek diizeyde serbestlenemedi. Bu
nedenle hastaya derin hipotermide (25°C) TCA ve fibrilasyon
altinda, aortaya kros klemp konulmadan MVR yapilmasi
karari verildi. Sag atriyotomi ve atriyal septestomi yapildi.
Mitral kapak ileri derecede fibrotikti, posterior kapak
korunarak mekanik MVR yapildi. TCA 42 dakika, total bypass
173 dakika stirdli. TCA sonrasi intrakardiyak defibrilasyon
uygulandi ancak hasta kronik AF olmasi nedeniyle yine AF
seklinde ritim devam etti. Yogun bakim takibinde geg
uyanmasi nedeniyle hastaya néroloji konsultasyonu yapildi.
Kraniyal goriintiileme (Diflizyon MR, Beyin BT ve Karotis BT
anjiografi) cekildi. Goriintileme sonucunda herhangi bir
serebrovaskiler olay imajina rastlanmadi. Postoperatif 3.
giin, bilingli uyanikhk sonrasi ekstiibe edildi. Takibinde sorun

yasanmayan hasta postoperatif 9. giin sifa ile taburcu edildi.
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TARTISMA

Reoperatif  kalp  cerrahisi, birincil midahale ile
karsilastirildiginda daha karmasiktir ve daha fazla zaman
alabilmektedir. Basarili sonuglar, hastaya bagh faktorler
yaninda cerrahi beceri ve vaka deneyimi ile dogrudan
iliskilidir. Yeniden ameliyatlar 6nemli olglide fiziksel

dayaniklilik ve zihinsel keskinlik gerektirmektedir.

Reoperasyon olgularda, primer cerrahiye gére komplikasyon
oranlari artmaktadir. Farkli ¢alismalarda %6-11 araliginda
mortalite bildirilmistir. (Cohn et al. 1989, Moon et al. 2020,
Dereli Y et al. 2014) Gelisen komplikasyonlar ¢ogunlukla,
yogun sekilde iyilesmis sternumun cerrahi travmasi ve daha
once baypas greftleri olsun ya da olmasin, kalbi ve koroner
arterleri gevreleyen yogun yapisikliklarin yaralanmasi ile
iliskili olmaktadir. Ayrica kardiyak fonksiyon bozuklugu, total
sirkllatuar arrest siresi ve ileri yas mortalite igin anlamli

oncdiller olarak bildirilmistir (Beebeejaun et al. 2013).

Kardiyak reoperasyonlara, standart protokol odakli bir
yaklasim yeterli olmayabilmektedir. Resternotominin yerine
kullanilan  alternatif protokollerin  azalmis  kardiyak
yaralanma ve azalmis mortalite ile iliskili oldugu bildirilmistir
(LaPar et al. 2013). Ayrica alternatif kanllasyon planlamasi
ve sternotomiden once kardiyopulmoner bypass'in erken
baslatiimasi, operatif sonuglari ve etkinligi iyilestirmek igin
dustnulmelidir (LaPar et al. 2013). Derin hipotermide
fibrilatuar arrest ile miyokardiyal korumanin tatmin edici
oldugu raporlanmistir (Husebye et al. 1983, Kiziltan et al.
2015) Toplam 181 reoperasyon mitral kapak cerrahisi
vakalarindan olusan bir galismada, 140 hastaya 28 °C' de
ventrikiler fibrilasyon uygulanmis ve otuz giinliik mortalite
%6.6, norolojik komplikasyon %5.2 olarak bildirilmistir
(Seeburger et al. 2009).

Alternatif protokoller igin endikasyonlar su sekilde 6n plana
cikmaktadir; cok sayida sternotomi ile birlikte siddetli sag
ventrikil hipertrofisi, acik koroner arter baypas greftleri veya

onceden kalp kapagi replasmanlari, gegirilmis mediastinit ve
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plevral adezyonlar sayilabilir (Kiziltan et al. 2015, Cohn et al.
1989).

Olgumuz, klinigimizde Uglincl kez kalp cerrahisi yapilan bir
vakaydi. ikinci agilisinda asendan aort konumuna dacron
greft replase edilmisti, greftin yabanci bir materyal olmasi
nedeniyle cevre dokulara olagan disi yapisikhk mevcuttu.
Greftin etrafi serbestlenirken yirtilma riski belirdigi icin kros
konulmadan ameliyat yapilmasina karar verildi. Dacron
greftin rlptire olmasi halinde yeniden asendan aort
replasmani yapiimasi gerekecekti. Bu durum hem ameliyat
slresini uzatacak hem de islemi daha komplike hale
getirecekti. Bu nedenle TCA’ya gecilerek MVR basari ile
tamamlandi. Ayrica aort kapagin yeni nesil bir kapakla
degistirilmesi duslinilebilirdi. Ancak hem aort kapagin
fonksiyone olmasi hem de bu islemin dacron greftin
acllmasini  gerektirmesi, ameliyat siresini daha da
uzatacakti. Bu nedenle eski aort kapak korundu. Postoperatif
ge¢ uyanma ve uzamis entlibasyon siresi, kullandigimiz
cerrahi protokol igin bir dezavantaj olarak ortaya ¢ikmistir.
Bu tarz birden fazla resternotomi gereken olagan disi vakalar
icin, hasta adina kar zarar hesabi yapilarak cerrahi prosedir

belirlenmesi uygun olacaktir.

Resim 1. Parakardiyak ve asendan aort yapisikliklarina ait

gorintd.
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Resim 2. fkinci ameliyat sirasinda dacron greftle asendan

aort replasmani.

Resim 3. 29 yil 6nce replase edilen 2. Nesil mekanik aort

kapak floroskopi gériintiisii.
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ISGIN (Rheum Ribes L.) BITKiSININ HIPOGLISEMIiK ETKiSi;

DiIYARBAKIR’DA BiR GELENEKSEL TIP UYGULAMASI
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OZET

Amag:

Rheum ribes L. (Polygonaceae) diinyanin bircok bolgesinde
hem gida hem de diyabet dahil bircok hastaliga karsi
geleneksel bir ilag olarak kullanilmaktadir. Bu galismada
bitkinin hipoglisemik potansiyelinin ve Diyarbakir’daki

geleneksel kullaniminin arastirilmasi amaglanmistir.

Metot:

Bitkinin Diyarbakir pazarlarindaki saticilari, rastgele secilmis
kullanicilar ve aktarlarla gérismeler yapiimistir. Hakkari ve
Mus (Senyayla) illerinden toplanan bitkinin toprak Gsti ve
kok kisimlarindan petrol eteri (PE), etil asetat (EA), metanol
(Me) ve icme suyu (inf) kullanilarak hazirlanan ekstrelerin in-
vitro a-glukozidaz inhibisyon aktivitesi mikroplaka okuyucu

kullanilarak kolorimetrik yontemle 6l¢tlmastir.

Bulgular:

Bitkinin taze surginleri yore halki tarafindan ¢ig halde
yenmektedir. Kokleri ise geleneksel olarak hem taze hem de
kurutulmus halde dil altina konularak ya da sabahlari ag
karnina tibbi ¢ay halinde kan glukoz seviyesini disiirme
amacl kullanilmaktadir. Her iki 6rnegin tim ekstreleri pozitif
kontrol akarboza kiyasla yiksek potansiyel géstermislerdir.

Ozellikle akarbozun 665,9 ug/mL ICso degerine karsilik Mus

orneklerinin kok metanol ve etil asetat ekstrelerinde ortaya
cikan sirasiyla 0,24 ve 0,33 pg/mL ICso degerleri kayda
degerdir.

Sonug:

a-glukozidaz inhibisyonu bitkinin hipoglisemik aktivitesine
onemli derecede katki saglayan bir etki mekanizmasi olabilir.
Bu enzimin yeni ve potent inhibitdrlerinin kesfi icin bitkinin
koklerinden etil asetat ya da metanol ile elde edilecek

ekstreler tGzerinde ileri fitokimyasal calismalar dnerilebilir.

Anahtar Kelimeler

Rheum  ribes, Isgin,  Antidiyabetik, a-Glukozidaz,

Geleneksel/Tamamlayici Tip
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Hypoglycemic Effect of Rhubarb (Rheum Ribes
L.) Plant; A Traditional Medicine Practice in

Diyarbakir

ABSTRACT

Objectives:

Rheum ribes L. (Polygonaceae) is used in many countries
around the world both as food and as a traditional medicine
against many diseases, including diabetes. This study aimed
to investigate the hypoglycemic potential of the plant and its

traditional use in Diyarbakir/Tirkiye.

Methods:

Interviews were conducted with the sellers of the plant in
Diyarbakir markets, randomly selected users, and herbalists.
In-vitro a-glucosidase inhibition activity of extracts prepared
using petroleum ether (PE), ethyl acetate (EA), methanol
(Me) and drinking water (Inf) from the aerial and root parts
of the plant collected from Hakkari and Mus (Senyayla)
provinces was measured by a colorimetric method using

microplate reader.

Results:

The fresh shoots of the plant are eaten raw by the local
people. The fresh and dried roots are traditional medicines
used sublingually or as a medicinal tea consumed before
breakfast to reduce blood glucose levels. All extracts from
both samples showed higher potency compared to the
positive control acarbose. In particular, the 1Cso values of
0.24 and 0.33 pg/mL in the root methanol and ethyl acetate
extracts of Mus samples, respectively, compared to the

665.9 pg/mL ICso value of acarbose, are noteworthy.

Conclusion:

a-glucosidase inhibition might be a mechanism of action that
significantly contributes to the hypoglycemic activity of the
plant. Further phytochemical studies on the extracts

obtained from the roots of the plant with ethyl acetate or

NMATURAL OIFE MWEDICINE

methanol can be recommended to discover new and potent

inhibitors of the enzyme.

Key Words

Rheum ribes, Rhubarb, Antidiabetic, a-Glucosidase,

Traditional/Complementary Medicine

GIRiS

Bitkilerin ilk insandan bu yana c¢esitli amaglarla kullanildigi
disinidlmektedir. Bu yararlanma sekilleri arasinda gida,
yakacak, hayvan yemi, insaat malzemesi gibi temel
ihtiyaclarin yaninda tibbi amaclar da bulunmaktadir. ilk
ilaglar sayilan bitkiler ile diger dogal Grlnlerin tibbi etkilerinin
ic gudusel, mistik ve ampirik vyollarla kesfedildigi
sanilmaktadir. Bu sekilde olusan bilgi birikimi dinyanin
bircok farkh bolgesinde farkli medeniyetlerce toplanmis,
gelistirilmis ve rasyonel bir zemine oturtularak glinimiz
modern bilimlerine de temel olusturmustur (Baytop, 1999;
Sahin, 2022). Bu sirecin 6nemli bilesenlerinden birisi olan
geleneksel tip uygulamalari sayisiz tedavi yontemi ve ilacin
kesfedilmesine olanak saglamistir. Bu baglamda, gliniimiizde
geleneksel tip uygulamalarinda kullanilan  bitkilerin

farmasotik agidan arastirilmasi son derece ilgi cekmektedir

(Baser & Kirimer, 2022).

Diyabet (Diabetes mellitus) c¢ok yaygin gorilen kronik
hastaliklardan birisidir. Bu metabolik hastalik genel olarak
bozulmus insilin yaniti ve hiperglisemi ile karakterize edilip
tip 1, tip 2, gestasyonel ve diger olarak doért sinifa ayrilr.
Bunlardan insiline bagimli olmayan ve en sik gorilen sinif tip
2 diyabettir. Bu hastalik ve hiperglisemi insanlarda nefropati,
noropati, vaskiler ve kalp hastaliklari gibi ¢ok ciddi
komplikasyonlara neden olmaktadir (Xu et al., 2018; Ojo et
al.,, 2023). Tip 2 diyabet hastalarinda uygulanan tedavi
yaklasimlarindan birisi tokluk kan glukoz seviyesinin
disirilmesidir. Bu amacla akarboz gibi a-glukozidaz
inhibitorleri kullaniimaktadir. ilag, bagirsakta bulunan bu
enzimin diyet ile alinan glukoz kaynagi polisakkaritleri
parcalamasini engeller. Bu sekilde bir hipoglisemik etki

olusturur (Apostolidis & Lee, 2010; Wang et al., 2020).
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Dinyanin ihman ve subtropikal bolgelerinde yayilis gbsteren
Rheum ribes L., Polygonaceae familyasina ait hem tibbi
amacla hem de gida olarak tuketilen bir bitkidir. Basta
Tirkiye’nin dogusu, iran, Irak gibi tilkeler olmak tizere birgok
Ulkede yabani olarak yetismektedir (Baser & Kirimer, 2022).
Cinsin Anadolu’da yetisen tek tiri olan R. ribes genel olarak
1sgin, 1skin, uckun, ravent, rivas, ribez vb. isimlerle bilinir ve
taze slirgunleri ¢ig olarak yenir. Dogu Anadolu sehirlerinden
toplanmis ornekler Gzerinde yapilan ¢alismalarda bitkinin C
vitamini, demir, ¢inko, kalsiyum, potasyum, magnezyum,
sodyum, fosfor ve ham [if agisindan zengin oldugu
bildirilmistir (Ozcan et al., 2007; Andig et al., 2009). Ayrica
sindirim uyarici ve istah acici olarak bilinmektedir. Bitki
birgok farkli cografyanin geleneksel tibbinda yer almaktadir.
Diyare, psoOriazis, emezis, hazimsizlik, hemoroit, Uriner
enflamasyon, kizamik ve cicek hastaliklari bitkinin toprak
Ustlinlin; diyabet, bobrek tasi, hipertansiyon, obezite, dlser,
bagirsak parazitleri, anemi, anoreksiya, anksiyete ve
depresyon ise koklerinin  geleneksel endikasyonlari
arasindadir. (Baytop, 1999; Abu-lIrmaileh & Afifi, 2003;
Oztiirk et al., 2007; Nagishbandi et al., 2009; Cakilcioglu &
Turkoglu, 2010; Noori et al., 2022). Bu cinsin Uyeleri esasen
tasidiklari antrasen tiirevi bilesikler nedeniyle 6nemlidir.
Diyare yapici etkileri ile bilinen bu maddelere karsilik bitkide
kabiz etkili tanen tirevleri de bulunmaktadir. Bu nedenle
ham drog disik dozda kullanildiginda tanenin, yiiksek dozda
kullanildiginda ise antrasen tirevlerinin etkisi ile
karsilasilmaktadir. R. ribes turinde aglikon ya da glikozit
halinde bulunan antrasen tirevlerine krizofanol, fiskiyon,
rein, emodin, aloe-emodin, sennozit A 6rnek verilebilir
(Mericli & Tuzlaci, 1990; Tosun & Akyiz Kizilay, 2003; El-
Lakany et al., 2008). Bitkinin ayrica kersetin, rutin, kemferol,
luteolin, apigenin, genistin gibi flavonoidlerin yaninda
resveratrol, rapontisin, rapontigenin gibi stilben tirevleri de
tasidigi gosterilmistir (Mericli & Tuzlaci, 1990; Tosun & Akyiz
Kizilay, 2003; Abdulla et al., 2014; Cinar Ayan et al., 2021;
Alaca et al.,, 2022). Bitkinin farmakolojik etkilerini konu
edinen bircok calismada antimikrobiyal (Alaadin et al., 2007),
antioksidan (Oztiirk et al., 2007; Gecibesler et al., 2021),

antikanser (Cinar Ayan et al., 2021; Gecibesler et al., 2021),
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antidiyabetik (Raafat & El-Lakany, 2018), anti-Alzheimer
(zahedi et al., 2015), nefroprotektif (Hamzeh et al., 2014) ve
ostrojenik (Wober et al., 2007; Bagheriani et al., 2023)
aktiviteler bildirilmistir. Bitkinin antidiyabetik aktivitesini
arastiran in-vitro, in-vivo ve klinik ¢ahsmalar bulunmakla
beraber etki mekanizmasi tam olarak aydinlatilamamistir. Bu
nedenle, bu calismada Diyarbakir yoresinde yaygin olarak
tuketilen R. ribes tlrliniin geleneksel tibbi kullanimi ve in-

vitro a-glukozidaz inhibisyon aktivitesi arastiriimistir.

METOT

Bitkisel Materyal

Rheum ribes L. 6rnekleri, sehir pazarlarina yabani yenilebilir
sebze tirleri saglayan yerel bir koyli tarafindan Mayis
2023’te Hakkari ve Mus (Senyayla)’dan toplanmistir. Taze
olarak alinan orneklerin botanik teshisleri hemen yapilmis ve
oda sicakhginda golgede kurutulmustur. Toprak Gsti (herba)
ve kok (radix) olarak ayrilan bitkisel droglar glines isig1, nem
ve sicakliktan korunarak saklanmistir. Bitkinin yoredeki
kullanimt ile ilgili bilgi edinmek icin yerel saticilar, aktarlar ve

rastgele secilmis kullanicilar ile goriismeler yapilmistir.

Kimyasallar ve Reaktifler

p-Nitrofenol, a-D-glukopiranozit (PNPG), a-glukozidaz tip |
(E.C. 3.2.20), Na2HPOs4, NaH2POas, NaNs, akarboz, DMSO,
metanol, petrol eteri, etil asetat ve diger tim satin alinan
reaktifler Sigma-Aldrich/Merck firmasindan temin edilmistir.
Diger tum kimyasallar analitik safliktadir. Tampon
¢ozeltisinin  hazirlanmasinda ultra saf su (Milli-Q)

kullaniimigtir.

Ekstraksiyon

Ogutilen bitkisel materyaller maserasyon teknigi ile petrol
eteri, etil asetat ve metanol kullanilarak ayri ayri ekstre
edilmistir (3x24 saat). inflizyon ekstreleri ise kaynatiimis ve
yaklasik 80°C olan igme suyu ile hazirlanmistir. TUm ekstreler
filtre kagidindan (Whattman no 1) stzllerek rotavaporda

(Buchi R100, su banyosu sicakligi 45 °C) g¢o6zicilerinden

68



Journal of Natural Life Medicine / 2023 | Volume: 5 Issue: 2

kurtariimistir. Hazirlanan ekstreler ileri analizlere kadar

buzdolabinda (4-8 °C) saklanmistir.

a-Glukozidaz inhibisyonu

Ekstrelerin a-glukozidaz inhibisyon aktiviteleri daha dnceden
bildirilmis bir yontemde mindr degisiklikler yapilarak
arastirilmistir (Schmidt et al., 2012). Na;HPO4, NaH2POs ve
ultra saf su kullanilarak pH degeri 7,5 olan ve %0,02 NaN3
tasiyan bir tampon c¢ozeltisi hazirlanmistir. Tium ekstreler
DMSO kullanilarak ¢6zilmuis ve hepsinden 10 pL alinarak 90
pL tampon iceren kuyucuklara pipetlenmistir. Daha sonra 80
pL enzim ¢ozeltisi eklenip 28 °C’de 10 dakika inkiibasyona
birakilmistir. Siire sonunda 20 plL substrat c¢ozeltisinin
eklenmesiyle reaksiyon baslatiimistir. Paralel olarak numune
yerine ¢oOzelti iceren bir kér kuyucuk da galisilmistir. 405
nm’de her 40 saniyede bir toplamda 35 dakika boyunca
absorbans ol¢imi yapilmistir (BioTek Power Wave XS). %

inhibisyon degerleri asagidaki formile gére hesaplanmistir:
% inhibisyon = (Egimkesr — Egimnumune) / Egimksr *100

Pozitif kontrol olarak akarboz kullaniimistir. Tim 6l¢timler
paralel olarak Ug¢ kez tekrar edilip sonuglar + standart sapma
olarak verilmistir. istatistiksel karsilastirma “Student’s t”
testi kullanilarak yapilmistir (p<0,05). ICso degerleri
GraphPad Prism version 8.01 programi kullanilarak

hesaplanmistir.

BULGULAR

Diyarbakir pazarlarindaki 1sgin saticilari, rastgele secilmis
kullanicilar ve aktarlarla yapilan goriismeler sonucunda
bitkinin koklerinin “seker distriict” olarak bilinip kullanildigi
tespit edilmistir. Bu amagla iki yontem oOnerilmektedir.
Bunlardan birincisi kok kabuklarinin soyulduktan sonra
madeni para boyutlarinda dogranip bir pargasinin dil altinda
bekletilmesidir. ikincisi ise sabahlari kahvaltidan énce cay
olarak icilmesidir. ikinci kullanimin uzun siireli olmasi halinde
bobreklere zarar verecegi de belirtiimektedir. Her iki
uygulamada da eger bitkinin mevsimi ise taze drog, aksi

haldeyse onceden kurutulup hazirlanmis drog
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kullanilmaktadir. Bu nedenle ¢alismada hipoglisemik etkinin
arastirilmasi igin kokler segilmistir. Bununla beraber toprak
Ustd kisimlarinin da genel bir ¢6ziicli kabul edilen metanol ile

hazirlanmis ekstrelerinin potansiyeli degerlendirilmistir.

Tablo 1: Rheum ribes L. ekstrelerinin % verimleri

Numune % Verim Numune % Verim
Hakkari-Radix PE 0,23 Mus-Radix PE 0,33
Hakkari-Radix EA 0,59 Mus-Radix EA 0,80
Hakkari-Radix Me 5,20 Mus-Radix Me 11,04

Hakkari-Radix inf 15,83 Mus-Radix inf 12,27

Hakkari-Herba Me 14,87 Mus-Herba Me 14,41

% verimler ekstre agirligi/kuru drog agirligr olarak
hesaplanmistir. PE: Petrol eteri, EA: Etil asetat, Me: Metanol,
inf: inflizyon, Radix: K6k, Herba: Toprak st

Bitkisel materyallerin ekstraksiyon verimleri Tablo 1’de
verilmistir. Her iki ornegin koklerinde en yiksek ekstre
edilebilir madde miktari infliizyon ekstrelerinde tespit
edilirken en disiik miktar ise petrol eterinde gozlenmistir.
Orneklerin toprak ustii kisimlarinin metanol ile verimi ise

benzer oranlarda gerceklesmistir.

Tim ekstrelerin in-vitro a-glukozidaz inhibisyon aktivite

sonuglari Tablo 2’de verilmistir.
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Tablo 2: Rheum ribes L. ekstrelerinin a-glukozidaz inhibisyon

aktiviteleri
ICso (ng/mL) ICso (ug/mL)
Numune Numune
+ss tss
Hakkari-Radix 66,57 + 0,47 Mus-Radix 23,78 +1,11
PE PE
Hakkari-Radix 24,92 + 0,08 Mus-Radix 0,33 +0,003
EA EA
Hakkari-Radix 4,37 £0,30 Mus-Radix 0,24+0,14
Me Me
Hakkari-Radix 42,41 +1,12 Mus-Radix 6,73 +£0,37
inf inf
Hakkari- 6,05+ 0,54 Mus-Herba 12,63 +0,34
Herba Me Me
Akarboz* 665,90 +
2,20

PE: Petrol eteri, EA: Etil asetat, Me: Metanol, inf: infiizyon.
Tim degerler ortalama * standart sapma (n=3) olarak
verilmistir. Radix: Kok, Herba: Toprak Usti. * Pozitif kontrol

TARTISMA

Ekstrelerin aktivite sonuglari pozitif kontrol akarboz ile
kiyaslandiginda her iki 6rnegin hem kok hem de toprak Usti
tim ekstrelerinde ¢ok yiksek potansiyel ortaya cikmistir.
Ekstrelerin inhibisyon gliclerinin akarbozun etkisine orani 10
ile 2750 kat arasinda degismektedir. Ozellikle akarbozun
665,9 pg/mL ICso degerine karsilik Mus 6rneklerinin kok
metanol ve etil asetat ekstrelerinde ortaya g¢ikan sirasiyla
0,24 ve 0,33 pug/mL ICso degerleri 6ne ¢ikmaktadir. Hakkari
ile Mus 0orneklerinin ayni ekstreleri arasinda 6nemli
farkhliklar gézlenmistir. Ozellikle tim kok ekstrelerinde Mus
orneklerinin daha yilksek aktiviteye sahip olduklari tespit
edilmistir.  Bu durum lokasyon farkindan kaynakh
fitokimyasal icerik ve kompozisyondaki farkhliklar ile

aciklanabilir. Bununla beraber toplanan Mus 6rneklerinin

NMATURAL OIFE MWEDICINE

Hakkari érneklerinden daha taze olmalari da bu duruma etki
etmis olabilir. Yore halki ister kok ister toprak Gstli olsun drog
temin edilecek bitkinin ¢icek agmamis ve taze olmasi
gerektigini belirtmektedir. Bu baglamda droglarin bu
sekildeki kullanimlarinin hipoglisemik etki agisindan da daha
uygun olabilecegi distunulebilir. Yakin bir zamanda Irak’in
Sileymaniye kentinden toplanmis R. ribes toprak Ustl
orneklerinin metanol ekstrelerinin a-glukozidaz inhibisyon
etkileri arastirilmistir. Calismada akarboz ile kiyaslanabilir
fakat ondan daha disuk bir aktivite bildirilmistir (Zarei &
Mohammed Aziz Ahmed, 2023). Bir baska c¢alismada
Urdiin’iin baskenti Amman sehrinde aktardan satin alinmis
R. ribes koklerinin su ekstresinin enzimatik nisasta sindirimi
deneyiile hipoglisemik potansiyeli degerlendirilmistir. Sonug
olarak akarboza kiyasla disik bir aktivite bildirilmistir
(Kasabri et al.,, 2011). Bu c¢alismalara ragmen mevcut
sonuglar ile paralel sekilde R. ribes bitkisinin de tasidigi
fiskiyon, krizofanol, emodin, aloe-emodin, alaternin gibi
bilesiklerin akarboza kiyasla ¢ok daha yuksek a-glukozidaz
inhibisyon aktiviteye sahip olduklari bildirilmistir (Yang et al.,
2014; Arvindekar et al., 2015; Jung et al., 2017). R. ribes
bitkisinin antidiyabetik etkisinin aydinlatilmasi icin bagka etki
mekanizmalari da arastirilmistir. Diyabetik fare ve sicanlar ile
cesitli modeller kullanilarak yapilan bircok ¢alismada bitkinin
kayda deger hipoglisemik etkiye sahip oldugu bildirilmistir
(Ozbek et al., 2004; Nagishbandi et al., 2009; Kasabri et al.,
2011; Hussaini et al., 2021). Hatta bitkinin standardize
edilmis kok ekstresi ile metformin kombinasyonunun
diyabetin ve ona bagh komplikasyonlarin iyilestirilmesi igin
destekleyici bir secenek olabilecegi bildirilmistir (Raafat & El-
Lakany, 2018). Bitkinin yine antidiyabetik potansiyeli ile ilgili
klinik calismalar da mevcuttur. Bitkinin koklerini toz halde
iceren kapsduller ile glibenklamid kombinasyonunu alan tip 2
diyabetiklerde tek basina glibenklamid ya da metformin
alanlara goére anlamli derecede daha yiksek hipoglisemik
etki kaydedilmistir (Adham & Nagishbandi, 2015). Benzer bir
klinik cahsmada bitkinin taze surginleri ayni sekilde
arastirllmis  ve kan glukoz seviyesini distirmek icin
tamamlayici bir tedavi olarak oOnerilebilecegi sonucuna

varilmistir (Shojaei Shad & Haghighi, 2018). Mevcut
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¢alismanin sonuglari bitkinin hem pre-klinik hem de klinik
calismalarda gosterilen bu hipoglisemik aktivitesinin kismen
a-glukozidaz inhibisyonu ile aciklanabilecegini
gostermektedir. Yiksek potansiyel g6z oniline alindiginda
bitkiden elde edilecek standart ekstreli farmasotik dozaj
sekilleri, farmasotik kalitede droglar ya da bunlarla
hazirlanacak  tibbi  ¢aylarin diyabet  hastalarinda
geleneksel/tamamlayici  bir  tip  uygulamasi  olarak
degerlendirilebilecegi anlasiimaktadir. Bununla beraber
bitkinin hem gida hem de geleneksel bir ilag olarak yaygin
kullanimina ragmen givenlik sinirlari  hakkindaki  bilgi
oldukga sinirlidir. Bitkinin kokleri Gzerinde yapilmis bir
calismada drogun doza bagl olarak muhtemel sitotoksik ve
genotoksik etkileri olabilecegi bildirilmistir (Abudayyak,
2019). Ayrica bircok galismada gosterilen hipoglisemik
etkisinin saglikh insanlardaki sinirlari da tam olarak
bilinmemektedir. T.C. Tarim ve Orman Bakanhgi’'nin Risk
Degerlendirme  Hizmetleri biriminin  hazirladigi  bitki
listesinde R. ribes ile ilgili herhangi bir veriye rastlanmamistir.
Fakat ayni listede R. palmatum ve R. officinale turlerinin
kokleri negatif olarak bulunmaktadir. Yani bu droglar gida
olarak ya da gidalarda ve takviye edici gidalarda katki olarak
kullanilamamaktadir. Buna ragmen R. ribes tlrlinin
koklerinin  pazarlarda, aktarlarda rahatlikla satildigi
anlasiimaktadir. Ayrica bitkinin laksatif etkiye sahip olmasi
nedeniyle ilag etkilesimlerine neden olmasi da muhtemeldir.
Bunlarin yaninda R. rhaponticum tirinin 1950’lerden bu
yana Ostrojenik etkileri nedeniyle geleneksel/tamamlayici
tipta o6zellikle Almanya’da kullanildigi bilinmektedir. Bu
etkiden sorumlu olarak bildirilen resveratrol, rapontisin,
rapontigenin, desoksirapontisin, desoksirapontigenin gibi
stilben tirevi bilesikler ayni zamanda R. ribes tiriniin de
bilesenleridir. Bitkinin glivenli kullaniminin bu baglamda da

degerlendirilmesi gerekmektedir.

SONUC

Sonug olarak mevcut galisma a-glukozidaz inhibisyonunun
bitkinin hem pre-klinik hem de klinik calismalarda gosterilen

yuksek hipoglisemik aktivitesine 6nemli derecede katki
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sunan bir etki mekanizmasi olabilecegini gostermektedir. Bu
enzimin yeni ve potent inhibitorlerinin kesfi icin bitkinin
koklerinden etil asetat ya da metanol ile elde edilecek
ekstreler Uzerinde ileri fitokimyasal calismalar onerilebilir.
Yiksek potansiyel goéz online alindiginda bitkiden elde
edilecek standart ekstreli farmasotik dozaj sekilleri,
farmasotik kalitede droglar ya da bunlarla hazirlanacak tibbi
caylarin diyabet hastalarinda geleneksel/tamamlayici bir tip
uygulamasi olarak degerlendirilebilecegi anlasiimaktadir.
Fakat glvenli, etkin ve rasyonel bir kullanim icin daha fazla

¢alismaya ihtiyag vardir.
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ABSTRACT

Objective

Physicians have a heavy workload due to their mental and
physical efforts. Physicians want to be understood for coping
with the stressful working conditions. In this study, the aim
was to analyze patient’s empathy levels to physicians,
patients’ perceptions of physician empathy levels especially

during a crisis like a pandemic.

Materials and Methods

The empathy levels of the patients (n=396, >18 ages) to
physicians who had visited Ondokuz Mayis University Faculty
of Medicine Hospital non-emergency outpatient clinics were
investigated. The same patients' perception of the
physicians empathy toward them was also assessed by ‘The
Jefferson Scale of Patient Perceptions of Physician Empathy’,
a 7-point Likert-type scale. These patients’ data of
having/not having chronic illness and their health institution
visits were evaluated. The patients characteristics compared
statistically with their patients’ perceptions of physician

empathy levels.

Results

The empathy levels of the patients to their physicians was
high. Patients’ perceptions of physician empathy toward
them was also found as 5.14. The patients who did not wait
for a visit to a health institution when needed during the
pandemic (76.8%) have significantly high patients’

perceptions of physician empathy (p<0,05).

Conclusions

Empathy which is an important communication skill in order
to cope with critical conditions should be mutual and trust is
the most important issue for constructing empathy. The
volunteer patients showed trust to their physicians by
visiting the hospital which infected patients also visit. The
patients with high empathy levels to their physicians also

had high patients perception of physician empathy levels.

Keywords

Empathy, Patients, Physicians, Covid-19, Crisis

74



Journal of Natural Life Medicine / 2023 | Volume: 5 Issue: 2

Covid-19 Pandemisinde Hastalarin Hekimlere
Karsi Empatisi ve Hastalarin Hekim Kaynakli

Empati Algisi
OZET

Amag

Hekimlerin hem zihinsel hem de fiziksel ¢abalari nedeniyle
agir bir is yuki vardir. Hekimler, stresli calisma kosullariyla
bas edebilmek i¢in anlasiimak istemektedirler. Bu ¢alismada
ozellikle pandemi gibi bir kriz durumunda, hastalarin
hekimlerine karsi empati dizeyleri ve hastalarin hekim

kaynakli empatiyi algi diizeylerinin arastirilmasi amaclandi.

Materyal ve Metod

Ondokuz Mayis Universitesi Tip Fakiiltesi Hastanesi acil disi
polikliniklerine ayaktan basvuran hastalarin (n=396, >18 yas)
hekimlerine karsi empati dizeyleri tespit edildi. Ayni
hastalarin hekim kaynakli empatiyi algilari da 7'li Likert tipi
bir 6lcek olan 'The Jefferson Scale of Patient Perceptions of
Physician Empathy' ile degerlendirildi. Bu hastalarin kronik
bir hastaliginin olup olmadigl ve saghk kurumu ziyaretleri
arastirildi. Hastalarin mevcut ozellikleriyle hekim kaynakh

empatiyi algi diizeyleri istatistiksel olarak karsilastirildi.

Bulgular

Hastalarin hekimlerine karsi empati duzeylerinin ylksek
oldugu saptandi. Hastalarin hekim kaynakh empatiyi algi
puanlarinin da 5,14 oldugu tespit edildi. Pandemi sirasinda
gerektiginde bir saglk kurulusunu ziyaret etmek igin
beklemeyen hastalarin (%76,8), hekim kaynakl empatiyi algi
diizeyinin yuksek oldugu saptandi (p<0,05).

Sonug¢

Kritik durumlarla bas edebilmek igin 6nemli bir iletisim
becerisi olan empati, karsilikli olmalidir ve empati kurmak
icin en 6nemli konu gilivendir. Calismaya katilan gondlli
hastalar, enfekte hastalarin da ziyaret ettigi hastaneyi ziyaret

ederek hekimlerine olan glivenlerini godstermektedir.
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Hekimlerine karsi empati dlzeyi yliksek hastalarin hekim

kaynakli empati algisinin da yiksek oldugu saptanmistir.

Anahtar Kelimeler

Empati, Hastalar, Hekimler, Covid-19, Kriz

INTRODUCTION

A coronavirus (SARS-CoV-2, Covid-19) which can cause
severe acute respiratory syndrome affect whole world
(WHO, 2020). Physicians have a sense of responsibility and
they serve great effort to prevent the virus from spreading
(Barello et al., 2020). However, due to the high risk of
contracting the virus, physicians have a fear for themselves
and for their family members (Urooj et al., 2020). This viral
infection caused a crisis affecting the mental health of
healthcare professionals (Pappa et al., 2020). Because of the
empathy humanises the relationship between the patients
and the physicians, empathy can facilitate coping with this
critic disease (King et al.,, 2016; Eby, 2018; Barello and
Graffigna, 2020). Empathy is the ability to understand
another person’s personal experience. Empathy does not
only include emotional and cognitive properties but this
ability must also have a reflected behavioral feature to the
communicated person (Moudatsou et al., 2020). As every
human being, patients want to be understood and be
respected by the physicians during the medical care (Eby,
2018). Physicians also have the same expectations because
of the great burden of responsibility they have to face with,
especially during a crisis like the pandemic that can affect
their mental health (King et al, 2016; Barello et al., 2020;
Pappa et al. 2020). The aim of the study was to investigate
the empathy levels of the patients to physicians and the
physicians empathy perceived by these patients, also
compare the patients characteristics with their patients’

perceptions of physician empathy results.

MATERIAL METHOD

The approval of the study was obtained from Ondokuz Mayis

University (OMUKAEK No: 2020/555). Ministry of Health of
75



Journal of Natural Life Medicine / 2023 | Volume: 5 Issue: 2

Turkiye (Form: 2020-08-18T06_18 14) and Provincial Health
Directorate (No: 26521195-604.02) also approved the study.
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percentages (Table 1). According to the results of the

normality test, since the skewness and kurtosis values of the

scale were between +1 and -1, and the data showed a

G*Power 3.1.9.7 Statistical Power Analysis for windows was . .
normal distribution, parametric tests were used for

d to estimate th le size. S le si Iculated
usedto estimate the sample siz€. sample sz was calcuiate determining JSPPPE levels (Table 2). The Cronbach's Alpha

t id =95 % (t I d a level of
© provice a power ¢ (type Il error) and a level o value is 0.881 which provided the scale's reliability for this

significance at < 2 % (type | error). The effect size was . - . .
'gni 6 (typ ) e w study. According to the validity analysis, the Kaiser-Meyer-

assumed to be large. Therefore, this cross-sectional stud . . L
! & I ! ey Olkin (KMO) value is 0.920 and the study is suitable for factor

designed for at least 112 patients (Olmez, 2019). Th
was designed Tor at leas patients (Olmez ) € analysis. JSPPPE scale expression means were also analyzed

data collection was provided through ‘Google Forms’ in
'on was provi ue & ! (Table 3). The patients characteristics and their JSPPPE

hich the names of the patients were not visible. The
wh! patl W vis! results were compared by Independent T test Analysis (Table

h ducted bet the dates 21.10.2020 and
research conducte etween the dates an 4). Type 1 error was accepted as p<0,05.

21.06.2021.

RESULTS

The patients (n=396, >18 ages) who had visited different

non-emergency outpatient clinics in Ondokuz Mayis Table 1. The empathy status of the patients to physicians.

University Faculty of Medicine Hospital were randomly

selected and they were asked to complete the survey Variables Number(n)  Percent(%)
. ) Due to the high risk of transmissionof | 3 360 90.9
voluntarily. These patients were guaranteed complete covi N
ovid-19, | understand my physicians’ b 7 18
confidentiality (World Medical Association Declaration of fears for their health . 2 73
Helsinki, 2017) Due to the high risk of transmission of | 5 376 94.9
Covid-19, | understand my physicians’ b 4 10
. fears for their family’s health
The ‘Google Forms’ created for collecting the data of gender, c 16 4.0
. . . . ope inly d h id- demic,
having/not having chronic illness, status of waiting/not Mainly due to the Covid-19 pandemic,! | a 378 355
understand my physicians’ struggle
o, . e . b 5 1.3
waiting for a visit to a health institution when needed during during the diagnosis and the treatment
. . . . . . . . . process c 13 3.3
the pandemic, visited/not visited their family physician
Due to the personal protective equipment | 5 383 96.7
during the pandemic, the empathy status of the patients to (mask/masks/ visor etc.) | am aware of | . 10
. X , X L. the physical difficulties of my physician '
physicians and the patients' perception of the physicians ¢ 9 23
empathy toward them. “The Jefferson Scale of Patient Since | am aware of my physicians’ | 3 387 97.7
struggles, | listen to them carefully and b 2 0.5
Perceptions of Physician Empathy” (JSPPPE) was used for understand what | have to do during the ‘
di is and the tr pr c 7 1.8

defining physicians' empathy (Yildiz, 2019). JSPPPE was

a: | agree b: | disagree c: | partially agree

initially developed as a 5-point Likert-type scale by Kane et
al. (Kane et al., 2007). The scale later became a 7-point
Likert-type scale. One point indicates that the patient
strongly disagrees with the opinion, 4 points indicate that
the patient is undecided and 7 points strongly agree (Yildiz,
2019).

Data were analyzed using SPSS statistical software package
program (version 22.0; SPSS). The empathy status of the

patients to physicians were evaluated using numbers and
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Table 2. The mean, the range and the normality test results

of the JSPPPE.
N 396
Mean 5.14
Min. 1.20
Max. 7.00
Variance 1.58
Skewness -0.621
Kurtozis -0.90

The item of the JSPPPE which the patients gave the highest
score is “item 6: during the Covid-19 pandemic, my physician
obeys the necessary privacy rules when examining me or
talking to me” and the item which the patiens gave the least
score is “item 7: during the Covid-19 pandemic, my physician

is always in a hurry” (Table 3).
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Table 3. The ranges, the means and the standard deviations

of the scale expressions of JSPPPE.

Scale Expressions

Min

Mean

SD

1- During the Covid-19 pandemic, my

physician has a perspective as | have

2- During the Covid-19 pandemic, my
physician asks about my daily life

3- I feel like my physician is taking care

of me during the Covid-19 pandemic

4- During theCovid-19 pandemic, my
physician looks concerned about me,

understands my emotions and fears

5- During the Covid-19 pandemic, my
physician concerns about my physical
discomfort, also about my feelings and

my needs

6- During the Covid-19 pandemic, my
physician obeys the necessary privacy
rules when examining me or talking to

me

7- During the Covid-19 pandemic, my

physician is always in a hurry

8- During the Covid-19 pandemic, my
physician asks me how I feel about my

problems

9- During the Covid-19 pandemic, my
physician thinks of my wishes when

making decisions

10- During the Covid-19 pandemic, my
physician evaluates events through my

eyes

1.00

1.00

1.00

1.00

1.00

1.00

7.00

7.00

7.00

7.00

7.00

7.00

7.00

5.12

5.43

4.76

6.09

5.21

1.676

1.943

1.789

1.698

1.965

1.313

2.143

1.909

1.583

1.731

56.6% of the volunteer patients participating in the study

were women. 87.9% of them indicated that they do not have

any chronic illnesses. 76.8% of them did not wait for a visit

to a health institution during the Covid-19 pandemic. 71.5%

of them indicated that they did not visit family physicians

during the pandemic (Table 4).
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Table 4. The comparison of descriptive features of the study

participants and the JSPPPES results of these patients
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healthcare professionals need to be supported, just like their

patients (The Lancet Psychiatry, 2020).

(Independent Sample T-Test Analysis, SPSS).
Trust in healthcare providers and sharing their perspectives

Variables  Number (n)  JSPPPES for building empathy can help healthcare professionals to

Gender | Mal 172 5.19 % . .
e focus on stressful events like a pandemic (Barello and
1.20
Woman 224 5104 Graffigna, 2020). However, rude behavior of the patient and
1.30 in return arrogant behavior of the physician, have an
P -500 undesirable effect on the physician-patient relationship. The
Do you have any chronic illnesses? | Y 48 5.06 £ . . -
es undesirable result would be the decreased healing capability
1.27
e g ER of the physician (Singh, 2017).
1.26
P 634 There is a relationship between physician empathy and
Did you wait for a visit to a health | Yes 92 4.80 patient trust (Mei et al., 2020; Wu et al., 2021). The patients
institution during the Covid-19 pandemic? . . .
institution during the Covid-19 pandemic 131 (76.8%) who did not wait for a visit to health institution when
No 304 5.24 % . . . L .
needed during the Covid-19 pandemic have statistically high
1.22
B 003 patients' perception of the physicians empathy (p<0,05). The
Did you visit your family physician during | Yes 113 5.26 + current study shows that the patients who did not wait for a
he Covid- demic? . . . . . .
the Covid:19 pandemic 113 visit to a health instution during Covid-19 pandemic trust
No 283 5.09 + . .
their physicians.
1.30
P .209
The nonverbal manner of empathy encourages trust

between healthcare workers and patients. Some of the

DISCUSSION

nonverbal empathy behaviors are universal and the effect is

o obvious on patient satisfaction. Patients observe
The physicians, as other healthcare workers, are expected to

) expressions, information exchange, affective tone of the
demonstrate empathy (Singh, 2017). However, there are

i . ) . i physicians during clinical visits (Lorié et al., 2017). The brain

mutual expectations during social relationships; empathy,
) ) regions which have function in controlling motor behavior

support, respect and trust (Cicekci et al. 2017). Healthcare

] ] ] and social interaction has common or associated areas
professionals are frontline workers of the pandemic

) ) ) (Wolpert et al., 2003). The human mirror neuron system take
(Galbraith et al., 2020). Although the Covid-19 pandemic

) parts of the inferior frontal cortex and the posterior parietal
affects whole populations, one of the most vulnerable group

) ) ) ) cortex (Koski et al., 2003). Activation of these mirror neurons
is healthcare workers due to the risks of infection (Pappa et

o ] ] are associated with motor cognition but also with
al. 2020; Montemurro, 2020). This is especially important

) ) . interpersonal cognition (Gallese et al., 2004; Schulte-Ru"“ther
because this undesirable risk damage healthcare workers'

et al., 2007). Motor plans (lacoboni et al., 2005) or emotions
mental health (Viswanathan et al., 2020). Studies have

) (Carr et al., 2003) recruit the activation of the inferior frontal
shown increased rates of healthcare workers who suffered

) ) ) cortex; probably the mirror neurons (Schulte-Ru“ther et al.,

from burnout, depression, anxiety and sleep disturbances
) 2007). The mirror neurons activity provides empathic

(Pappa et al. 2020; Galbraith et al., 2020; Que et al., 2020;
abilities during passive viewing of another person (Schulte-

Correia and Almeida, 2020; Banerjee et al., 2020). However,
o ) ) Ru“ther et al.,, 2007). Empathy affects the quality of

as other healthcare workers physicians serve their patients

) ) communication which healthcare workers are trying to
with great effort (Viswanathan et al., 2020). Therefore, all
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provide (Lorié et al., 2017). Winning patients' trust gives
physicians the oppurtunity to achieve accurate and reliable
information for medical treatment (Hagerty and Partusky,
2003; Boysen et al., 2017). The pandemic is a critic condition
that the population has to face and trust would be the most
effective sense in the physician-patient relationship for

overcoming the critic conditions (Roubillea et al., 2020).

The current study is conducted during the ongoing pandemic
between the dates 21.10.2020 and 21.06.2021. 71.5% of the
patients declared that they didn’t visit their family physician
since the beginning of the pandemic. According to the
Ministry of Health data, the number of visits to primary care
institutions per person per year is 3.5 for 2019, for 2020 it is
3.0, and for 2021 it is 2,9 (Republic of Turkiye Ministry of
Health, Health Statistics Yearbook 2019; 2020; 2021). Trust
in primary healthcare requires being interested in the
patient’s medical situation and other possible issues. The
patient’s expectation is also important when developing a
sense of trust in the institution (Redsell et al., 2007;
Abrahamsson et al., 2015; Boysen et al., 2017). Probably, the
voluteer patients trust their family physicians for medical
care but maybe they were not feeling that the instution had
enough equipment to reduce Covid-19 which is an unusual

infection not only effecting the respiratory system.

Conclusions and Limitations

The high empathy levels of the volunteer patients allowed
them to perceive the high empathy levels of their physicians.
However, due to the heavy workload of the physicians, they
cannot participate such a study in which they can evaluate

patients empathy.
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ABSTRACT

Apelin, a neuropeptide, is a typical endogenous ligand of G
protein-coupled apelin receptor, APJ. Apelin mRNAs,
proteins and APJ are commonly found in peripheral tissues
and the central nervous system (CNS). Thus apelin-APJ
system may be related to many physiological and
pathological processes such as epilepsy. Epilepsy is severe
chronic neurological disease and affects millions of people
worldwide. Disruption of the balance between excitation
and inhibition can cause epilepsy. There are few studies
about apelin and epilepsy interactions. Apelin-13 decreased
the incidence of PTZ-induced seizure in rats and appeared
preservative effects and decreased markers of cell injury and
death in primary cortical glia-neuron co-culture of rat against
PTZ-induced toxicity through its calcium blocking,
antioxidant, anti-apoptotic  and anti-inflammatory
properties. Other study demonstrated protective effects of
apelin against neuronal death in epilepsy both in vitro and in
vivo . Conversely, apelin-13 increased the spike frequency of
penicillin-induced epileptiform activity in rat. In another
study investigating the relationship between cannabinoid
CB1 receptors and apelin, it was also shown that apelin-13
has a proconvulsant effect in penicillin model epilepsy.
Clarifying the effect of apelin on epilepsy will be important

for the development of treatment.

Keywords:

Apelin-13, APJ, Neuroprotection, Epilepsy

INTRODUCTION

In 1993, O'Dowd et al. discovered a gene with a similar
sequence to the angiotensin-Il type | receptor gene. This
gene, named APJ, was referred to as the orphan receptor till
its endogenous ligand was explored by Tatemato et al. in
1998 (Tatemato et al., 1998). Since APJ can not bind to
angiotensin Il and there was no endogenous ligand which
interacts it, APJ considered as orphan receptor (lvanov et al.,
2022). In humans, mRNA of APJ has been found in many
peripheral and central tissues, such as stomach, liver,
pancreas, vascular endothelial and smooth muscle cells,
adipose tissue, placenta, lungs, heart, thymus, prostate,
testis, ovary, spleen, intestines and brain (Devic et al., 1999;

Lee et al., 2000; O'Carroll et al., 2000; Medhurst et al., 2003).

Apelin was first described in 1998 by Tatemato et al. (1998)
from bovine gastric juice. In humans, the apelin gene is
located on chromosome Xq 25-26, 1 (Lee et al., 2000) and
originates from 77 amino acids (Kawamata et al., 2001).
Preproapelin is then broken down into fragments with
different numbers of amino acids such as 12, 13, 17, 36
(Figure 1). It is suggested that apelin-13 is eight times more
effective than apelin-17 and sixty times more effective than
apelin-36 (Tatemoto et al., 1998). Dissimilar apelin isoforms
have distribution, expression and binding capacity, so its
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effect can be different, apelin-13 has the most powerful
bioactivity and receptor binding capacity, also has a lot of
biological functions (Zhang et al.,, 2023). The apelin-APJ
system is mostly found in the central nervous system (CNS)
(Zhang et al., 2023) for example hippocampus, cerebellum,
striatum, and hypothalamus in addition to peripheral tissues
(Hosoya et al., 2000; Reaux et al., 2001). All of these findings
show that apelin may participate important processes in the

CNS and periphery.

endopeptidases

Fig 1. The inactive 77-amino acid preproapelin is converted
to Apelin-55, which can bind to the apelin receptor via
endogenous nucleases. Apelin-55 can form 4 isoforms;
Apelin-13, Apelin-17, Apelin-36 and [Pyr1] Apelin-13. CD10
(Neprilysin) inactivates Apelin-13 and thus can create two
inactive isoforms of Apelin-13 (5-13aa and 6-13aa).
Additionally, angiotensin-converting enzyme (ACE2)
converts Apelin-13 and Apelin-36 into their active forms,
Apelin-13(1-12) and Apelin-32(1-35). (Green color indicates
functional fragments, red color indicates non-functional
fragments, blue color indicates cleavage enzymes.) (lvanov

et al.,, 2022).

A recent literature study has been conducted to reveal the
role of apelin in epilepsy. And these scans were carried out
by combinations of the keywords Apelin, Apelin-13, APJ,
Neuroprotection, Epilepsy (scanned in Pubmed, Google
Academic and Web of Science databases). Epilepsy is a

neurological disease which is repetitive, stereotyped, and
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transient, induced by abnormal discharge of brain neurons
(Zhang et al., 2023). Previous studies have generally focused
on the neuroprotective effects of the apelin-APJ system in
epilepsy (Kalantaripour et al., 2017; Dong et al., 2020; Zhou
et al., 2021). Increased exogenous apelin-13 blocked
upregulation of APJ receptor, it reduced seizure threshold
and cortical neuronal inflammatory damage (Kalantaripour
et al., 2016). The reason of APJ expression's increase may be
related to the protective mechanisms for prevent in PTZ
toxicity (Kalantaripour et al., 2016). Also, APJ activation
decreased epileptic activity in kainic acide-induced status
epilepticus (SE) and according to patch-clamp recordings the
apelin-APJ system regulated postsynaptic currents mediated
by NMDA receptor (Zhang et al., 2023). Apelin induces
cellular prosurvival signaling in neurons, it protects neurons
from excitotoxicity which is induced by NMDA receptor
(Zeng et al., 2009; 2010). Down regulation of GIuN2B
expression can be possible mechanism which is facilitated
inflammatory pain by apelin-13 (intrathecally) (Lv et al.,
2020). Thus, treatments that regulate the activities of the
apelin-APJ system may protect against diseases that involve
excitotoxicity (mediated by NMDA receptor), including
stroke, epilepsy, neurodegenerative disease (Zhang et al.,

2023).

Naloxone or apelin antagonist F13A did partial inhibition of
seizure, APJ and opioid receptors have a role in apelin-13’s
antiepileptic effects but the different mechanism may be
involved (Xu et al., 2009; Lv et al., 2012). Apelin's and its
receptor's mRNA and protein are located in amygdala,
hippocampus and cerebral cortex (Hosoya et al., 2000; Lee
et al., 2000; Medhurst et al., 2003). These regions are
releated to learning and memory. Epilepsy is often
associated with cognitive dysfunction, including poor
memory (Yu et al., 2024). Intracerebroventricular injection
of apelin-13 (2 ug/rat/d) enhanced memory impairment in
rats, mediated by the PI3K and ERK1/2 pathways (Li et al.,
2016). On the other hand there are some studies shown
opposite result of these. Apelin-13 (1 nmol/mouse, i.c.v.)

afflicted the formation of short-term memory, and inhibited

83



Journal of Natural Life Medicine / 2023 | Volume: 5 Issue: 2

consolidation (Han et al.,, 2014). Although apelin (i.c.v.)
inhibited fear acquisition, did not block fear consolidation or
expression in fear memory of rats (Han et al., 2014). Apelin-
13 (1, 2 and 3 pg/rat) applicated into the substantia nigra
decreased both the increase inescape latency and distance
traveled in the Morris water maze test in the rat parkinson
model (Haghparast et al.,, 2018). The treatment methods,
doses, animal species, and memory models may be cause of
the contradictory effects of apelin on learning and memory
(Lv et al.,, 2020). To understand apelin-APJ system on

memory, more studies are needed.

Neuro inflammatory is a major element in seizure’s
pathophysiology (Vezzani et al., 2008). Seizure raised
inflammatory mediators in brain which involved in
production and promotion of epileptic activities in
experimental studies (Simoni et al.,, 2000; Gorter et al.,
2006). For example, interleukin-1 beta (IL-1b), TNF-a (Turrin
and Rivest, 2004) and interleukin-1 beta receptor type |
(Ravizza and Vezzani, 2006) expression increased during
seizure. Astrocytes are the most abundant glia cell type in
the CNS and have important roles in the pathology of
neurological disorders. These cells have talent to release
inflammatory cytokines which support neuro-inflammation
(Simoni et al., 2000). Apelin-13 inactivated astrocytes in the
brain cortex of rat while PTZ activates astrocytes. Supression
of astrocyte activation and following neuro inflammation
can be another mechanism for apelin's antiepileptic and

protective effects. (Kalantaripour et al., 2016).

The neuroprotective effect of apelin against NMDAR-
mediated excitotoxic damage and its effect in raising the
activation of kinases that ensure cell survival investigated in
primary rodent hippocampal cultures and human NT2.N
neurons (O’Donnell et al, 2007). Apelin induces neuronal
activation of Raf/ERK-1/2 and AKT, which is protective
against neuronal excitotoxicity caused by quinolinic acid
(QUIN) exposure, as well as in HIV-infected human
macrophages (O'Donnell et al.,, 2007). Apoptosis and
necrosis events cause mitochondrial depolarization and

increase in reactive 02 species (ROS). ROS and oxidative
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stress have role in the pathogenesis of epilepsy (Taiwo et al.,
2023). Apelin-13 inhibited oxidative stress via regulating the
activities of ROS, malondialdehyde and superoxide
dismutase. These results shown that apelin-13 have a
neuroprotective effect (Chen et al., 2022) (Figure 2). The role
of apelin-13 (1-5 nM) on apoptosis in mouse primary cortical
neuron culture was investigated and it was shown that it
significantly reduced serum deprivation-induced ROS
production, mitochondria  depolarization, caspase-3
activation and cytochrome c release in neurons (Zeng et al.,
2010). Apelin-36 inhibits NMDA-mediated Ca* accumulation
in cerebrocortical neurons but does not affect the Ca®
accumulation induced by K* depolarization (Cook et al.,
2011). G protein-coupled receptor ligands can induce
neuronal Ca%" transmission (Deiva et al., 2004). Similarly,
apelin induces Ca*? transition in cerebrocortical neurons in a
dose-dependent manner (Cook et al., 2011). Considering the
intense expression of the apelin receptor by human NT2.N
neurons, apelin-36, apelin-17, and apelin-13 have been
shown to increase intracellular Ca%* levels (Choe et al., 2000).
The decrease in response, especially after repeated
exposures, is the first evidence of the desensitization process

that regulates apelin signaling (Masri et al., 2004).

Outside 'L APJ (A
- .

Inside

Fig 2. Signaling pathways of the apelin/APJ system. Gi and
Gg-mediated APJ signaling causes activation of protein
kinase C (PKC), phosphatidylinositide 3-kinase (PI3K), and
nitrous oxide synthase (NOS) pathways, while inhibiting
adenylate cyclase (AC). In endothelial cells, binding of the
ligand activates the G13-dependent pathway, allowing
transcription of myocyte enhancer factor-2 (MEF2). G

protein-coupled receptor kinase (GRK) and B-arrestin are
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involved in the G protein-independent pathway of the

apelin/APJ system (Tian et al., 2020).

In patients with temporal lobe epilepsy, apelin's expression
level increases in comparison to healthy controls, and raises
gradually after seizures (Dingledine et al., 2014). Disruption
of apelin-APJ signaling aggravates PTZ-induced seizures, and
apelin-13 suppresses astrocyte activation and subsequent
neuroinflammation (Zhang, 2011). By means of the ability of
apelin decrease intracellular Ca?*, inhibit ROS generation and
COX2 (Cyclooxygenase2), has neuroprotection in the PTZ
model of epilepsy (Kalantaripour et al., 2017). Although
apelin expression is upregulated in epileptic models,
neurological death is still continue (Lv et al., 2020). Endogen
apelin isn't enough to keep nerve survival, so more
experiments should be done about exogenous apelin (Li et
al.,, 2022). The reason of apelin expression increased in
lithium—pilocarpine-induced epilepsy in rats and in patients
with drug-resistant temporal lobe epilepsy, it can be related
to compensatory mechanism (Zhang et al., 2011). Apelin-13
blocked seizure induction and neuronal loss in an
experimental rat epilepsy (Kalantaripour et al., 2016). Apelin
expression was significantly higher according to normal
control in the hippocampus and adjacent cortex (Zhang et
al.,, 2011). Apelin regulates apoptosis-associated protein
expression, inhibits mGIluR1 pathway, and increases p-AKT
level in neurons, thus providing protection against neuronal

damage (Dong et al., 2020).

In patients with temporal lobe epilepsy and in a pilocarpine-
induced rat experimental epilepsy model, apelin expression
increased in hippocampus and cortex structures (Zhang et
al., 2011). The plasma apelin level in children with idiopathic
generalized epilepsy treated with valproic acid was higher
according to the control group (Meral et al., 2011). However,
the reason for the increase in both the expression and
plasma levels of apelin is unknown. The antinociceptive
effect of apelin-13 (0.3, 0.5, 0.8 and 3 pg, i.c.v.) on opioid
receptors, they also obtained a bell-shaped dose response
curve (Xu et al.,, 2009). They determined that the most

effective dose was 0.8 pug apelin-13 (i.c.v.) (Xu et al., 2009). A
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possible mechanism may be that apelin acts as an agonist at
low concentrations and as a partial agonist at high
concentrations (Xu et al., 2009). Apelin may act as a partial
calcium agonist in Ca%* influx into the cell (Zeng et al., 2010).
Ucar (2015) examined the effect of apelin-13 on epileptiform
activity in penicillin model epilepsy, 15 pg apelin-13 (the
most effective dose) increased the epileptic activity and a
bell-shaped dose-response curve was obtained. Effective
doses of apelin may have acted as a calcium agonist (Ugar,
2015). In different studies showing the chemotaxic effect of
apelin-13 and its effect on gastrointestinal transit, a bell-
shaped dose-response curve was obtained (Hosoya et al.,
2000; Lv et al., 2011). In our previous study, we shown that
the proconvulsant effect of apelin-13 on penicillin-induced
epilepsy (Sen, 2016). This effect of apelin-13 may be since it
induces neuronal Ca?* transfer. Because apelin dose-
dependently induces Ca®* permeation in cerebrocortical
neurons, it is also compatible with studies conducted on
human NT2.N neurons (Choe et al.,, 2000). Activating
neuronal Ca* transients, blocking NMDA receptor-mediated
Ca?*influx to defend against excitotoxicity, can stimulated by
some GPCR ligands (Meucci et al. 2000, Deiva et al. 2004,
Limatola et al. 2005, Yao et al. 2009). Likewise, apelin
triggered dose-dependent and oscillatory Ca?* transients in
cerebrocortical neurons (Cook et al., 2011). Neuroprotective
chemokine GPCR ligands which trigger IP3 signaling can
stimulate transient receptor potential canonical channels, a
superfamily of Ca?* permeable channels. These channels
blocked intracellular Ca?* during NMDAR activation (Yao et
al. 2009). The modulation of apelin on channels can be a

possibility for further investigation (Cook et al., 2011).

Apelin-36 activation of conventional (a, BI-Bll, y) or novel (6,
g, n, 8) PKC isoforms. PKC activation necessitates Ca®* and/or
lipid second messengers, i.e. DAG (Cook et al., 2011). PKC
phosphorylation by apelin is inhibited via inhibitors of
conventional and novel PKC isoforms, GF109203X and
chelerythrine chloride. On the other hand 2-APB (inhibitor of
Ca?* release from IP3 receptors) did not inhibit PKC

phosphorylation because PKC phosphorylation happens
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before its activation by Ca?. On the contrary, 2-APB
inhibited ERK1/2 phosphorylation mediated by apelin, thus
Ca’* -dependent conventional PKC isoforms may underlying
mechanism apelin activation of ERK1/2 (Cook et al., 2011).
Apelin activates Ca?* transients and reduces excitotoxic
NMDA-R and calpain activity. And also, they correlate to
raised Ca’* response to apelin with decreased response to
NMDA, directly linking apelin-induced Ca?* transients to
NMDA receptor attenuation (Cook et al.,, 2011). Some
dissimilarity of apelin’s effect suggest a different mechanism
of low-dose apelin neuroprotection, including no apelin-
induced Ca?* transients, widely delayed of NMDA-mediated
Ca®* accumulation, decreased severity of the excitotoxic
insult, and diminished rescue with apelin (Zeng et al. 2010).
Difference in dose-dependent apelin signaling can give new

perspective about apelinergic treatment.

CONCLUSION

Apelin is widely expressed in some parts of the brain, such
as the hypothalamus and hippocampus, and apelin levels
change depending on pathological changes. Many studies on
apelin have emphasized its neuroprotective properties. This
review concentrates on the effect of apelin-13 on epilepsy.
The role of apelin in epilepsy is contradictory. Because in
different studies, it has been found that apelin has both
anticonvulsant and proconvulsant effects in epilepsy. It is
obvious that the role of apelin in epilepsy is unclear. While
studies have shown that apelin has neuroprotective
properties against NMDA-mediated excitotoxicity and
prevents NMDA-mediated Ca?* accumulation, it has been
reported that it does not affect K*-dependent Ca®*
accumulation. Based on this, apelin may have a
proconvulsant effect on epilepsy by increasing intracellular
calcium in different ways. Multiple mechanisms may
mediate these effects of apelin including ROS, apoptosis.
Advanced molecular and genetic studies are needed to

clarify the confusion in epilepsy.
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OZET

Amag

Diinya nidfusundaki hizh artisa paralel olarak dogal
kaynaklarin kullanimi ve beraberinde ortaya c¢ikan atik
miktari da hizla artmaktadir. Atiklari kaynaginda 6nlemeyi
amaclayan sifir atik yonetimi, sifir atik konusunda bilgili ve
cevreye duyarli nesiller sayesinde amacina ulasacak, atiklarin
cevre ve insan sagligina verecegi zararlari en aza indirecektir.
Bu calismada Konya ili Karatay ilcesinde ikamet etmekte olan
yetiskin bireylerin sifir atik konusundaki bilgi, tutum ve

davranislarinin arastirilmasi amaglanmistir.

Metot

Kesitsel tipte yapilan bu calisma 20 Eylil 2021 ve 20 Kasim
2021 tarihleri arasinda Konya ili Karatay ilgesinde ikamet
etmekte olan 18-65 yas arasi yetiskinler Gizerinde anket ve
cevre davranis Olgegi uygulanarak yapilmistir. Arastirmaya
toplamda 400 yetiskin birey katildi. Analizler yapilirken Excel
paket programi ile IBM SPSS 20.0 paket programlari
kullanilmistir. Yapilan testler igin istatistik anlamlihk dizeyi

p<0,05 kabul edilmistir.

Bulgular

Ankete katilanlarin %74,0’inlin sifir atik konusunda bilgi
sahibi oldugu, %56,0’sinin ise ilgesinde yuritiilmekte olan
sifir atlk yonetiminden haberdar oldugu gorilda.
Katihmcilarin %83,8'i yetkililerce kendilerine bilgilendirme
yaptimadigini belirtti. Plastik atiklar i¢in kullanilan poset
rengini yanhs bilenlerin orani %79,3 idi. Atiklari niteliklerine
gbore ayiranlarin orani %33,5tir. Elektronik aletleri atik
konteynerlerine atanlarin  orani  %14,0; vyiyecekleri
ayristirarak ¢épe atanlarin orani %36,5; kizartma yaglarini
biriktirerek bertaraf edenlerin orani ise %52,0 bulundu.
Ankete katilim saglayan bireylerin ¢evre davranis 6lcegi ile
ilgili yoneltilen sorulara verdigi cevaplarda toplamda
ortalama 64,22+11,62 puan (min:20,00-max:100,00), lise ve
alti mezuniyetlerde olan bireylerin ortalama 61,80+12,80
puan, Universite ve (istli mezuniyetlerde bireylerin ortalama
66,84+10,61 puan aldig goruldi. Gelir seviyesi en dislik
bireyler %61,8 oraninda sifir atik ile ilgili bilgiye sahipken
gelir seviyesi en yiksek olanlar %90,0 oraninda sifir atik ile

ilgili bilgiye sahipti.

Sonug¢

Karatay ilcesinde yasayan Kkisilerin ¢evre duyarliligi ve bu

baglamda sifir atik konusundaki bilgi, tutum ve davranislari
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yeterli diizeyde degildi. Caismamiza katilan bireylerin egitim
seviyesi ylkseldikge sifir atik konusunda bilgilerinin arttigi,
tutum ve davranislarinin da ¢evreye daha duyarl bir birey
olarak sekillendigi goruldi. Benzer sekilde katilimcilarin gelir
seviyesi yikseldikge sifir atik konusunda biling dizeylerinin
de arttigi gozlendi. Bu dogrultuda egitimlere agirlik verilmeli,
bilgiyi davranis haline getirebilme adina tesvik edici

¢alismalar yapilmaldir.

Anahtar Kelimeler

Bilgi, gevre davranis 6lgegi, davranis, sifir atik, tutum.

Evaluation of Knowledge, Attitudes and
Behaviors of Adult Individuals about Zero Waste

(Karatay Sample)

Abstract

Objective

In parallel with the rapid increase in the world population,
the use of natural resources and the amount of waste
generated are also increasing rapidly. Zero waste
management, which aims to prevent waste at its source, will
achieve its goal thanks to generations that are
knowledgeable about zero waste and sensitive to the
environment, and will minimize the damage of waste to the
environment and human health. In this study, it was aimed
to investigate the knowledge, attitudes and behaviors of
adult individuals residing in Karatay district of Konya

province on zero waste.

Material Method

This cross-sectional study was conducted between
September 20, 2021 and November 20, 2021 by applying a
guestionnaire and environmental behavior scale on adults
aged 18-65 years residing in Karatay district of Konya
province. A total of 400 adult individuals participated in the

study. Excel package program and IBM SPSS 20.0 package
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programs were used in the analysis. Statistical significance

level p<0.05 was accepted for the tests performed.

Results

It was observed that 74.0% of the respondents were
informed about zero waste and 56.0% were aware of the
zero waste management being carried out in their district.
83.8% of the participants stated that they were not informed
by the authorities. The rate of those who knew the wrong
color of the bag used for plastic waste was 79.3%. The rate
of those who separate the wastes according to their qualities
is 33.5%. The rate of those who threw electronic devices into
waste containers was 14.0%; the rate of those who
separated food and threw it in the garbage was 36.5%; and
the rate of those who collected and disposed of frying oils
was 52.0%. In the answers given by the individuals who
participated in the survey to the questions about the
environmental behavior scale, it was seen that the average
score was 64.22+11.62 points (min: 20.00-max: 100.00), the
average score of individuals with high school and below
graduation was 61.80+12.80 points, and the average score
of individuals with university and above graduation was
66.84+10.61 points. The individuals with the lowest income
level had 61.8% knowledge about zero waste, while those
with the highest income level had 90.0% knowledge about

zero waste.

Conclusion

The environmental awareness of the people living in Karatay
district and their knowledge, attitudes and behaviors on zero
waste in this context were not at an adequate level. It was
observed that as the education level of the individuals
participating in our study increased, their knowledge about
zero waste increased and their attitudes and behaviors were
shaped as a more environmentally sensitive individual.
Similarly, it was observed that as the income level of the
participants increased, their level of awareness about zero
waste also increased. In this direction, trainings should be
emphasized and incentive studies should be carried out in

order to turn knowledge into behavior.
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GIRIS

Sanayilesme, kentlesme ve teknolojik gelismelere bagh
olarak olusan niifus artisi, tiim diinyada insan faaliyetlerinin
cevre Uzerindeki etkisini hizla arttirmaktadir. Hizla artan
tiketim egilimine bagh olarak olusan atiklar hem yiksek
miktarda olmalari hem de zararh iceriklere sahip olmalari
nedeniyle insan ve ¢evre sagligini tehdit etmeye baslamistir
(Yavas, 2013). Cevre sorunlarinin olusmasindaki en temel
neden: insanlarin c¢evre Uzerinde yaptigl tahribat ve

degisimin kendisine ne sekilde geri donecegi konusunda

bilingsiz olmasidir (Goniillii vd., 2015; Ergiilen ve Unal, 2018).

Cevremizi olumsuz etkileyen en 6nemli etkenlerden birisi
atiklardir. Atiklarin Gretim/tuketim miktarlarini azaltmak
ayrica atiklarin geri dontisiimi noktasinda destek olmak tim
insanhigin baslica gorevleri arasindadir (S6nmez, 2020).
Cevre bilincinin gelismesine paralel olarak c¢evrenin
korunmasi tiim diinyada Ulkelerin temel politika dncelikleri
arasina girerek on siralara yerlesmektedir ve atik yonetimi de
cevre koruma politikalari arasinda dnemli bir yere sahip

olmaktadir (Yavas, 2013; Ergiilen ve Unal, 2018).

Atik yonetimi plani, atigin olusumundan baglayarak bertaraf
edilene kadar gegen siire¢ boyunca gevre ve insan sagligina
zarar vermeden, yasa ve yonetmelikler cercevesinde
yapilmasi gerekenlerin saglanmasina yonelik genel esaslarin
belirlenmesidir. Son yillarda tim diinyada en dikkat geken
atik yénetim stratejisi ise 'Sifir Atik Yonetimi'dir (Demir,

2019).

Dinya nifusunun 2050 vyilinda 10 milyara ulagmasi
beklenmektedir. Artan nifusu beslemek ise glinden giine
zorlagsmaktadir. Artan nUfusun guvenilir gida ihtiyacini
karsilamak icin kullanilan su ve enerji kaynaklari da hizla
tikenmektedir (Koca, 2019). Son yillarda tim bu gelismeler

cercevesinde Ozellikle geri kazanima verilen 6nem

NMATURAL OIFE MWEDICINE

artmaktadir (Gurer ve Sakiz, 2018). Geri donisim, kati
atiklarin gevreye, insan sagligina ve tlke ekonomisine olan
olumsuz etkilerini azaltmaktadir. Ayrica kirlilik ve dogal
kaynaklarin  tahribatini  gidererek vyeralti sularini da
kirlenmekten korumaktadir. Sanayinin ihtiyac duydugu ham
madde ve yan Uriinler, dogal kaynaklari tiketmeden geri
donlsturtlmis drinlerden saglanabilmektedir (Keles ve
Keles, 2018). Bu sebeple tiim bireyler geri donisiim
noktasinda  bilinglendirilmeli  ve  geri  donlisime
ozendirilmelidir (Klglk, 2017). Cevre tahribatini 6nlemek
icin geri donltsim kadar yapilan israfin 6nlenmesi ve
kaynaklarin dogru kullanimi da o6nem arz etmektedir.
Ozellikle de tasarrufun toplumun en kiigiik yapi tasi olan
aileye ve dolayisiyla bireylere indirgenmesi gerekmektedir.
Bu yondiyle aile, lilke ekonomisinin tiiketim dinamiklerini de

belirleyen temel miesseselerden sayilabilmektedir.

Atik yonetiminde karsilasilan bircok problem vardir.
Bunlardan baslicalari atiklarin ¢ép kutularina atilmasi yerine
dogaya birakilarak atik yonetimi sisteminden ¢ikarilmasi ve
geri donlisim imkani taninmamasidir. Bir diger problem ise
atiklarin kaynaginda ayri toplanmamasindan kaynakh geri
donisiim isleminin zorlasmasi ve donitsim maliyetinin
artmasidir.  Bu alanda yapilan g¢alismalar, tasima
maliyetlerinin ~ geri  donlsim  maliyetinin ~ %95’ini
olusturdugunu gostermektedir (Reed vd., 2014; Kiziltas,
2019).

Sifir atik yasam sekli; Atiklarimizi bilingli ayristirmak,
ihtiyacimiz kadar olani almak, donlisime 6nem vermek ve
tiketim  aliskanhklarimizi cevreye duyarli olanlarla

degistirmek gibi kavramlari igermektedir (Caliskan, 2020).

Tiketimin merkezindeki insanin cevre lzerine farkindahgi ve
duyarhliginin arttirilarak ¢evre bilincinin olusturulmasi egitim
ile miimkiin olacaktir. Oyle ki toplumda degersiz ¢6p algisi
uyandiran atiklarin gelecekte bir kaynak olarak gorilme
gereksinimi herkes tarafindan fark edilecektir. Saglik ve
ekonomik kazanimlar elde edilebilmesi icin basta yetiskinler
olmak Uzere bireylerin bilgi, tutum ve davraniglarinin

degerlendirilerek varsa eksiklikler tespit edilmelidir. ihtiyag
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duyulan alanlarda egitimler ile farkindaliklarinin arttiriimasi
ve nihayetinde atik kontroliini yasam tarzi haline getirmis
bireylerin sifir atik konusundaki hedefler dogrultusunda
Ustline dusen gorev ve sorumluluklarini yerine getirmesi

saglanmalidir.

MATERYAL METOT

Calisma, kesitsel tipte bir ¢alisma olup 20 Eyliil-20 Kasim
2021 tarihleri arasinda Konya ili Karatay ilgesine bagl
mahallelerde yapilmistir. Arastirmanin evreni Konya il
Karatay ilcesinde ikamet eden 18 yas Usti yetiskinlerdir.
Konya ili Karatay ilgesinin 18 yas Ustl nifusu 225.364
(Toplam ilce nifusu 351.422) kisidir
(https://www.karatay.bel.tr22  Subat 2021). Evrende
gozlenen oran bilinmemektedir. Olayin gerceklesme orani
%50 olarak kabul edilerek, gliven araligi %95, hata orani %5
kabul edildiginde tek oOrneklem ({zerinden yapilan
arastirmalarda basit o6rnekleme formilt  kullanilarak,
orneklem biyuklGglinin en kiigclik degeri 384 kisi olarak
bulunmustur  (Glrbliz ve Sahin, 2017). Arastirma,
arastirmaya kabul edilme kriterlerini karsilayan ve
arastirmaya katilmayr kabul eden 400 katilimciyla

gergeklestirilmigtir.

Arastirmada veri toplama araci olarak arastirmacilar
tarafindan gincel literatlir taramasindan sonra hazirlanmis
olan anket formu ve Cevre Davranis Olcegi kullanilmistir.
Anket formu katilimcilarin sosyo-demografik ozellikleri (11)
ile bilgi (13), tutum (6) ve dusincelerine (5) yer verilen
toplam 35 sorudan olusmaktadir. Cevre Davranis Olgegi,
Goldman ve arkadaslari tarafindan 2006 yilinda
gelistirilmistir (Goldman ve ark., 2006). Tirkce gecerlilik ve
glvenilirlik calismasi ise Timur ve Yilmaz tarafindan
yapilmistir (Timur ve Yilmaz, 2013). Olgek 5'li likert tipinde 20
maddeden ve 6 alt boyuttan olugsmaktadir. 1 tane negatif
puanlanan madde vardir. Bu d6lgekte alinabilecek en yiksek
puan 100 ve en disiik puan ise 20’dir. Olgegin giivenirlik
katsayilarini hesaplamak igin her bir alt boyutun glivenirlik

katsayisi (Cronbach Alfa) degerlerine bakilmistir.
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Katihmcilara ikamet ettikleri Konya ili Karatay ilgesinde
geneli kapsayacak sekilde muhtarliklar, Aile Saghg
Merkezleri ve konutlarda ulasiimistir. Veri toplama islemi
bireylere arastirmaci tarafindan yliz-ylize goriisme

yontemiyle ortalama 10-15 dakikada uygulanmustir.

Arastirma icin 2021/3160 sayi numarasi ile etik kurul onayi
alinmistir.  Veri toplama islemine gecilmeden Once,
arastirmaci tarafindan katilimcilara calisma hakkinda ayrintih

olarak bilgi verilmis ve s6zIi onamlari alinmistir.

Arastirma sonucu elde edilen veriler SPSS (Statistical
Package for Social Sciences) 20.0 paket programi ile analiz
edildi. Tanimlayici analizlerde frekans verileri sayi (n) ve
ylzde (%) olarak, sayisal veriler aritmetik ortalamazstandart
sapma (ss) belirtilerek tablo haline getirildi. Analizlere
baslamadan o©Once sayisal verilerin normal dagilima
uygunlugu Kolmogorov-Smirnov ve ShapiroWilk testleri ile
incelendi ve normal dagilima uygun oldugu belirlendi.
Kategorik verilerin karsilastirlmasinda Ki-Kare (y2) testi
kullanildi. Aralarinda istatiksel agidan anlam tasiyan l¢ ve
daha fazla kategorik degiskenlerin aralarindaki iliskiye
bakabilmek icin Post-hoc analizleri yapildi. Sonuglar grafik ve
tablolar ile gosterildi. Cevre Davranis Olgegi ve alt
kategorilerinden alinan puanlar ile demografik veriler
arasindaki istatistiksel agidan anlamliligin olup olmadigl,
Independent Sample T testi ile incelendi. Tim testler igin

istatistiksel anlamhhk diizeyi p<0,05 olarak kabul edildi.

BULGULAR

Arastirmaya toplam 400 vyetiskin birey katildi ve yas
ortalamasi  35,85+11,38  (min:18,00-max:65,00) idi.
Katilimcilarin - sosyo-demografik  6zellikleri Tablo 1'de

gosterildi.

Katihmcilarin %83,8’ine yetkililerce bilgilendirme yapilmadigi
gorildi. Meyve ve sebzelerin geri donistlrilebilecegini
bilenlerin orani %23,5, ahsabin geri donustirilebilecegini
bilenlerin orani ise %38,0’di. Kullanilmayacak durumdaki

ilaglar icin tibbi konteynerlerin oldugunu bilenlerin orani
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%41,5'ti. Plastik atiklar icin kullanilan poset rengini bilenlerin
orani %20,8'di. Katiimcilarin sifir atik konusundaki bilgilerine

iliskin bulgular Tablo 2 ‘de gosterildi.

Atiklari niteliklerine gore ayiranlarin orani %33,5, elektronik
aletleri atik konteynerlerine atanlarin orani %14,0 ve
yiyecekleri ayristirarak ¢Ope atanlarin orani %36,5ti.
Bireylerin sifir atik konusundaki tutum ve davranislarina

iliskin bulgular Tablo 3’te gosterildi.

Meslek durumu ile sorular arasindaki iliskiye bakildiginda
memurlarin %82,3’inlin, ev hanimlarinin ise %62,3’linln
sifir atik konusunu bildigini soyledigi goruldu.  Atiklar
niteliklerine gore en fazla ayiran meslek grubu da %42,4
oraniyla memurlardi. Meslek durumlari ile sorulara verilen

cevaplara iliskin veriler Tablo 4’de verilmistir.

Katilimcilarin 6grenim durumuna bakildiginda lniversite ve
Gzeri mezun olanlarin %84,9’unun sifir atik ile ilgili bilgisinin
oldugu, %41,1’inin atiklari atmadan 6nce niteliklerine gore
ayirdigl, %78,6’sinin atik toplama konteynerlerinin yerlerini
bildigi goérildii. Ogrenim durumu ile sorulara verilen

cevaplara iliskin veriler Tablo 5’de verilmistir.

Konut tipi ile verilen cevaplar incelendiginde sitede
oturanlarin %75,6’sinin sifir atigi bildigi, %36,4’Unun atiklari
niteliklerine gore ayirdigl; %71,2’sinin  konteynerlerin
yerlerini bildigi gorildid. Konut tipi ile sorulara verilen

cevaplara iliskin veriler Tablo 6’da gosterilmistir.

Calismaya dahil edilen bireylerin CDO’den aldiklari toplam
puan ortalamasi 64,22+11,62 (min:20,00-max:100,00) idi.
Calismanin yapildigi popiilasyon icin CDO’ve ait Cronbach
alfa degeri 0,843 olarak hesaplandi. Bireylerin CDO ve CDO
alt olgeklerinden aldiklari puan ortalamalari Tablo 7’de

gosterildi.

Cinsiyet ile CDO’nin CE alt 6lceklerinden alinan puanlar
karsilastirildiginda erkeklerin puan ortalamasinin 4,63+2,27,
kadinlarin puan ortalamasinin ise 4,18+1,90 oldugu gordldu.
Cinsiyet ile CDO toplam puan ve CDO alt odlgeklerinin

karsilastiriimasi Tablo 8’de gosterildi.

NMATURAL OIFE MWEDICINE

¢DO’den alinan puanlar ile &grenim durumu arasindaki
iliskiye bakildiginda lise ve alti egitim durumuna sahip
bireylerin Universite ve (zeri egitim durumuna sahip
bireylerden KEYOKKA alt 6lcegi disinda daha disik puanlar
aldigi gorildi. Ogrenim durumu bilgisi ile CDO ve CDO alt

boyutlarinin karsilastirilmasi Tablo 9'de gosterildi.

Tablo 1. Katilimcilarin Sosyo-Demografik Ozellikleri.

Ozellik Sayi{n} Yizde {%}
Yag 1835 199 49,8
3659 191 47,8
60 ve lizeri 10 2,5
Cinsiyet Kadin 260 65,0
Erkek 140 35,0
OBrenim Durumu Lise ve alh 208 52,0
Universite ve {izeri 192 48,0
Medeni Durum Evli 296 74,0
Bekar 104 26,0
Cocuk Durumu Yok 118 29,5
Var 282 705
Meslek Ev Hanimi 106 26,5
Memur 125 313
Serbest Meslek 22 5.5
isci 58 14,5
Emekli 11 2,8
Diger 78 19,5
Ev Durumu Kira 146 36,5
Ev sahibi 254 63,5
Konut Tipi Miistakil 84 21,0
Site 316 79,0
Aylik Gelir 0-2.999 68 17,0
3.000-5.999 158 39,5
6.000-9.999 %6 240
10.000-14.999 68 17,0
15.000 ve Ustii 10 25
ikamet Yili 05 124 31,0
6-10 &6 21,5
11-15 59 148
16-20 38 9,5
20 Yildan Uzun o3 23,3
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Tablo 2. Katimcilarin Sifir Atik Konusundaki Bilgilerine iligkin

Bulgular
Sapn (n)  Yikede (%)
Sifir ank ile ilgili bir bilginiz var mi? Evet 296 74,0
Hayir 104 26,0
ligenizde sifir abk yonetimi var mi? Evet 224 56,0
Hayir 176 4.0
Yetkililerce bilgilendirme yapild mi? Evel 65 163
Hayir 335 8.8
Atk konteynerlerinin yerlerini Evel 273 683
biliyor musunuz? Hayir 127 318
Konteynerlerin yerlerini nasil Evel 133 333
bulabileceginizi biliyor musunuz? Hayir 167 66,8
Hangileri geri doniigebilir? Kagit 382 95,5
Plastik 372 93,0
Cam 264 91,0
ilag 127 31,8
Yag 223 558
Ahsap 152 38,0
Tekstil 212 53,0
Metal 228 57.0
Elektronik 150 375
Pil 241 60,3
Meyve, sebze 94 235
Highiri 0 0
Atklann geri donisiminden enerji elde Ewvet 381 953
edilebilir mi? Hayir 19 48
Hangileri evsel tehlikeli abklardandir? Pil 324 81,0
Boya 166 4.5
Vernik 192 48,0
Meyve, sebze 51 128
Temizlik malzemesi 259 64,8
Yapigtinci, tutkal 217 543
Sprey 211 52,2
ilag 228 57.0
Floresan 207 518
Motor yaf 177 43
Bocek Hldariich 266 66.5
Kagit 46 115
Hichiri 4 1,0
Kiyafetler icin abik konteynerleri var mi? Evet 268 67.0
Hayir 132 33.0
Aynigtirilan yiyecekler topragin verimini Evet 340 85.0
arttinr mi? Hayir (1] 15,0
1laclar icin Tibbi atik konteynerleri var mi? Evet 166 415

Tablo 3. Bireylerin Sifir Atik Konusundaki Tutum ve

Davranislarina iliskin Bulgular.

Sayi(n) Yizde [%)
Copleri konteynerlere atma sikli Her giin 287 718
Gadnagin 82 208
Haftada 2 22 55
Haftada 1 6 15
Haftadan uzun 2 0,5
Atiklaninizi niteliklerine gore ayinyor musunuz? Evet 134 3,5
Hayir 106 26,5
Bazen 160 40,0
Tehlikeli atidardan hangilerini Pl 297 72,0
ayngtinyorsunuz? Boya 43 10,8
Vernik 39 98
Meywe, sebze 28 70
Temizlik malzemesi 93 n3
Yapighrici, tutkal 57 14,2
Sprey 80 20,0
ilag 164 7,0
Floresan 75 18,8
Motor yag 61 15,3
Bocek oldaricd 85 n3
Kagit 152 38,0
Higbiri 48 12,0
Elektronik aletleri konteynerlere atiyor Evet 56 14,0
musunuz? Hayir 276 69,0
Bazen 68 17,0
Yiyecekleri aynistirmadan ¢ope abyor Evet 166 1,5
musunuz? Hayir 146 36,5
Bazen 88 22,0
Kizartma yaglanni biriktirerek mi bertaraf Evet 208 52,0
ediyorsunuz? Hayir 192 48,0
Coplerinizi cevreye atbginiz oluyor mu? Evet 16 40
Hayir 350 81,5
Bazen 34 85
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Katihmcilara sifir atik konusunda kendi diisiincelerini iceren
sorular yoneltildiginde %51,5’inin yerel yonetimler disindaki
¢Op toplayicilarin ¢cevre saghgini olumsuz yénde etkiledigini
disindugl  goruldi.  Atiklarin ayristirilarak  geri
dontsturtlmesini  destekleyenlerin  orani ise %97,5'ti.
Katihmcilarin - %47,5’'i  marketlerde kullanilan posetlerin
Ucretli satilmasini istemedigini belirtti. Katihmcilara sifir atik
konusunda nasil bilgilendirilmek istedikleri soruldugunda,
%53,5’i sosyal medya Uzerinden, %48,0’i kamu spotlariyla,
%47,5'i televizyon kanaliyla, %45,3’G SMS ile bilgilendirilmek
istedigini belirtti. YUz yuze egitim ile bilgilendiriimek
isteyenlerin orani sadece %15,5 idi. Atiklari ayristirarak ilgili
konteynerlere birakmak igin yetkili mercilerce licret 6demesi
yapilmasinin kendilerini tesvik edebilecegini sdyleyenlerin

orani %86,5’ti.

Katihmcilarin sifir atik konusundaki bilgileri ile yas degiskeni
arasindaki iliskiye bakmak amaciyla gerekli analizler yapildi.
Atiklarinizi niteliklerine gore ayiranlarin yas ortalamasi ve
standart sapmasi 35,37+10,3; ayirmayanlarin yas ortalamasi
ve standart sapmasi 38,73112,46 ve bazen ayiranlarin yas
ortalamasi ve standart sapmasi 34,35+11,21 bulundu
(p=0,07). Atiklari atmadan once niteliklerine gére ayiran

bireylerin daha geng niifusa sahip oldugu gorilda.

Katihmcilarin gelir durumlari ile sorulara verilen cevaplar
karsilastirildiginda sifir atik ile ilgili bilginiz var mi, sorusu ile
verilen cevaplar arasinda istatistiksel agidan anlamh farklilik
bulundu (p=0,001). Gelir seviyesi en disuk bireyler %61,8
oraninda sifir atik ile ilgili bilgiye sahipken gelir seviyesi en
yuksek olanlar %90,0 oraninda sifir atik ile ilgili bilgiye
sahipti. Gelir seviyesi yilkseldikce bilenlerin  orani
artmaktadir. Benzer sekilde atik toplama konteynerlerinin
yerini biliyor musunuz, sorusuna verilen cevaplar ile gelir
durumu arasinda istatistiksel agidan anlamh bir farkhhk
bulundu (p=0,005). Gelir seviyesi en disik bireyler %60,3
oraninda konteynerlerin yerini bilirken gelir seviyesi en
yuksek olanlarin bilme orani %90,0'di. Gelir seviyesi
yikseldikce konteynerlerin yerlerini bilen kisilerin orani da
artmaktadir. Alisverislerde kullanilan posetlerin (cretli

olmasini destekliyor musunuz, sorusuna verilen cevaplar ile
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gelir durumu arasinda anlamh bir iliski bulundu (p=0,017). Tablo 7. Cevre Davranis Olcegi ve Alt Boyutlarindan Alinan

Gelir durumu en disik seviyede olan bireylerin %45,6'si Puanlar.

Ucretli olmasini destekliyorken, gelir durumu en yiksek

; Yo Vil ; Ort£SS  Min:Max
bireylerde bu oran %70,0’e yikseldi. e 64231162 20-100

Kisinin Ekonomik Yararina Olan
Kaynak Koruma Aktiviteleri

10,66+1,9 3-15

Tablo 4. Meslek Gruplariile Sorulara Verilen Cevaplara iligkin (KEYOKKA)|
Cevreye Duyarll Tuketici
Bulgular (CDT) 11,92+2,44 3-15
Doga ile ligili Bog Zaman Aktiviteleri
(DIBZA) 13,14+3,26  4-20
Evet Hawir d Geri Déniigim Cabalari
" pdegerd (GDC) 10,542,86  3-15
n (%) n %) Sorumlu Vatandaslik
orumiu Vatanaasgli
Ev Hanim 66 (%62,3) 40(37,7) Gevre Eylemailigi
Memur 104 (%83,2] 21 (%16,8] (CE) 4,34i2,05 2-10
Serbest Meslek 17 (%77,3) 5 (%22,7) 0,005
iggi 39 (%67,2) 19 (%32,8)
Emekli 8(%72,7) 3(%27,3) .
Diger 62 (%79,5) 16 [%20,5) Tablo 8. Katilimcilarin Cinsiyet Degiskeni Baz Alinarak CDO
Atilkdaninia atmadan dnce niteliiderine giire ayinyor musumuz?
Ev Hanimu 29 (%27,4) 33 (%31,1) Puanlarinin Karsilagtiriimasi
Memur 53 [%42,4) 33 [%26,4)
Serbest Meslek 3(%13,6) 9(%40,9) 0,025
igci 13 (%22,4) 16 (%27,6) Ginsiyet n (%) P
Emekli 4(%36,4) 6 (%54,5) Kadm 260 (65,0) Erkek 140 (35,0)
Diger 32 (%41,0) 9(%11,5) Ortalama * Standart Sapma  Ortalama * Standart Sapma
Cevrenindeki auk toplama konteynerlerinin yerlerini billyor musunuz? cm‘) 63,88111,16 64,85112,44 0431
i‘" Hamimi g: ::2-2: ; {:;;i} KEYOKKA 10,67+1,82 10,64+2,07 0,865
emur ! '
Sexbest ik ST — or_ 11.9322.36 USL2sL 057
igci 38 [%65,5) 20 [%34,5) 0 o r
Emekh 0 (%31.8] 2(%12.2) GG 10,4042,89 10,82+2,78 0,160
Diger 55 (%70,5) 73 (%29,5) Y 13,4843,85 13,8244,18 0425
CE 4,1811,90 4,6312,27 0,034

Tablo 5. Ogrenim Durumu ile Sorulara Verilen Cevaplara

*=independent sample t testi kuflanilds.

Tablo 9. Katilimcilarin Ogrenim Durumu Baz Alinarak ¢DO

iliskin Bulgular
? g Puanlarinin Karsilagtirilmasi.
Ogrenim Durumu
SORULAR Universite ve Ogrenim dilzeyi n (%) P
ez vealt aad Lise ve alt 208 (52,0) Universite ve lizeri 192 (48,0)
Frekans %  Frekans %
Sifir atik ile ilgili bir bilginiz var mi? Evet 133 63,9 163 84, OrtalamatS$s Ortalamatss
Hayir 75 36,1 29 15, =
Atiklarimizi atmadan once niteliklerine gire ayinyor Evet 55 26,4 79 41, Do 61,80£12,80 66,84£10,61 <0,001
musunuz? Hayir 67 32,2 39 20, KEYOKKA 10,69:2,13 10,6311,64 0,764
Bazen 86 41,3 74 38,

Cevrenizdeki atik toplanma konteynerlerinin yerlerini  Evet 122 58,7 151 78, CDT 11,4742,65 12,41+2.10 <0,001
biliyor musunuz? Hayir 86 41,3 41 21, _

DIBZA 12,29+3,44 14,05+2,78 <0,001

GDC 9,991+2,97 11,15+2.65 <0,001
Tablo 6. Konut Tipi ile Sorulara Verilen Cevaplara iliskin v 13.23+3,98 14,013,933 0,050

CE 4124207 4,57+2,00 0,029
Bulgular.

Konut Tipi Medeni durum ile ¢DO ve Sorumlu Vatandashk (SV) alt
SORULAR Miistakil Site
Frekans % Frekans %

sifir atikile ilgili bir bilginiz var mi?

Evet 57 679 239 7586
Hayir 27 321 77 24,4

Atiklarinizi atmadan &nce niteliklerine gore ayinyor
musunuz?

Evet 19 226 115 364
Hayir 24 286 8 259
Bazen 41 488 119 37,7

Cevrenizdeki atik toplanma konteynerlerinin yerlerini
biliyor musunuz?

Evet 48 57,1 225 71,2
Hayir 36 429 91 288

Belediye harici ¢ép toplayicilarinin gevre saghgini tehlikeye Evet 31 369 175 554

attigini diisiiniiyor musunuz?

Hayir 53 63,1 141 446

Olgeginden alinan puanlar arasinda

istatistiksel

acidan

anlamli bir farklihk bulundu. CDO’ye bakildiginda p degeri

0,002 bulundu. Bu sonug evli ve bekar bireylerde cevre bilinci

hususunda farkhlik oldugunu gostermektedir. Bekarlarin

cevre bilinci (66,49+10,15), evlilere gore (64,13+12,11) daha
yuksek bulunmustur. SV’ye bakildiginda ise p degeri 0,003

bulundu. Bu sonug evli ve bekar bireylerin ¢evre koruma
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konusunda yapilan projelere katilimlari, ¢ép atan insanlari
uyarmalari konusunda farkhlik oldugunu go6sterdi. Evli
bireyler (13,43%4,07), bekar bireylere gore (14,09+3,61)
cevreyi koruma projelerine daha az katilmakta, daha az
oranda ¢Op atanlari uyarmakta ve halka agik alanlardaki

¢Opleri daha az oranda toplamaktadir.

TARTISMA

Calismada, sifir atik ile ilgili bilgi sahibi olanlarin oraninin
%74,0 olmasina ragmen sifir atik ile ilgili bilgilendirme
yapilmadigini belirtenlerin orani %83,8’dir. Hangileri geri
donustirulebilir, sorusuna verilen cevaplar incelendiginde
kagit, plastik ve camlarin geri donistiurebilecegini bilen
kisiler %90,0’dan daha fazla iken ilag, yag, ahsap, tekstil,
metal, elektronik esyalar, pil, meyve ve sebze Urlinlerinin
geri donistiirebilir olmasi konusunda dogru cevap verenlerin
oranlari %60'In altinda bulundu. Ozellikle meyve ve
sebzelerin geri donustlrilebilir olmasina evet cevabini
verenlerin orani %25,3 olarak bulundu. Oranlarin bu sekilde
disik olmasi kisilerin geri donustirilebilen Grlnler
konusunda yetersiz bilgiye sahip oldugunu gostermektedir.
Evsel tehlikeli atiklardan olan vernik, boya ve motor yaginin
evsel tehlikeli atik oldugunu belirtenlerin orani %50,0’den az,
temizlik malzemeleri, tutkal, ilag ve bocek 6lduriici triinlerin
evsel tehlikeli atik oldugunu belirtenlerin oranlari ise
%65,0’ten az bulundu. ilaglar igin tibbi atik konteynerlerinin
bulundugunu bilenlerin orani %41,5’dir. Plastik atiklar igin
kullanilan poset rengini yanlis cevaplayanlar ise %79,3'dr.
Tim bu sonuglara bakildiginda sifir atik projesi yurutilmekte
olan ilgede bireylerin sifir atik konusundaki bilgilerinin yeterli
diizeyde olmadigi gorlilmektedir. Daha onceki yillarda da atik
konusunda calismalar yapilmis benzer sonuglar alinmistir.
Kocaeli Derince Egitim Arastirma Merkezinde 17 saghk
¢alisaninin atik yonetimi konusundaki bilgi dlzeylerinin
Olgulmesi icin yapilan calismada 17 saglk calisaninin atik
yonetimi ve geri kazanim konusunda bilgi yetersizliklerinin
oldugu sonucuna variimistir (Bek ve Bek, 2021). istanbul’da
Saglik Bilimleri Fakiltesi hemsirelik 6grencileri arasindan 85

kisinin katilimiyla yapilan calisma sonuglari incelendiginde
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hemsirelik  6grencilerinin  tibbi  atik  siniflandirilmasi
hususunda daha fazla bilgiye gereksinimleri olduklari
sonucuna ulasilmistir. Ogrencilerin yaklasik yarisi egitim
aldiklarini ifade etmisler fakat aldiklari egitime ragmen bilgi
diizeyleri beklenilen diizeyde bulunamamistir (Turan ve Ark.,
2019). Bingdl Universitesi 6grencilerinin atik yonetimi, geri
donlisiim ve gevre konusundaki biling ve uygulama dizeyleri
Uzerine bir arastirma yapilmis, arastirmaya katilan 158
kisiden %57,0’sinin ¢evre koruma, atiklarin geri donlsiima,
atik yonetimi gibi konularda herhangi bir bilgilendirme
toplantisina katilmadiklari gérilmistir (Akbana ve Yurtcan,

2021).

Bireylerin sifir atik konusundaki tutum ve davranislarinin
belirlenmesi amaciyla yoneltilen sorulara verilen cevaplara
bakildiginda atiklari niteliklerine gére ayiran bireylerin orani
%33,5 ile oldukga yetersizdi. Ankete katilanlarin %36,5’i
yiyecekleri ayristirarak ¢op kutularina atarken, kizartma
yaglarini biriktirerek bertaraf edenlerin orani %52,0’de kald.
Elektronik esyalari konteynerlere atan kisilerin orani %14,0
iken, bazen cevabini verenlerin orani %17,0'dir. Alisveris
posetlerinin  Gcretli olmasini  destekleyenlerin  orani
%52,5’dir. Calismaya katilan bireyler ¢DO’den toplamda
64,22+11,62 puan (min:20,00-max:100,00) aldi. Bireyler
KEYOKKA’dan 10,66+1,90 puan (min:3,00-max:15,00),
CDT’den 11,92+2,44 puan (min:3,00-max:15,00), DIBZA’dan
13,14+3,26 puan (min:4,00-max:20,00), GD(’den
10,54%2,86 puan (min:3,00-max:15,00), SV’den 13,60+3,97
puan (min:5,00-max:20,00), CE’den 4,34+2,05 puan
(min:2,00-max:10,00) aldi. Tim bu sonuglar gerek anket
sorulari gerekse CDO sorularina verilen cevaplarda bireylerin
sifir atik konusunda tutum ve davranislarinin yeterli dizeyde
olmadigini géstermektedir. Daha dnce yapilmis ¢alismalarda
da benzer sonuglara rastlaniimistir. Selguk Universitesinde
2020 yilinda yapilmis olan “Belediyelerde Evsel Nitelikli Kati
Atiklarin Yonetimi ve Geri Donlsum Politikalari: Kocaeli ve
Malmé Orneklerinin  Karsilastiriimasi” konulu doktora
tezinde Kocaeli'ndeki mevcut durum degerlendirilmis,
kaynakta ayirma isleminin yeterli diizeyde yapilmadigi acikca

gorialmustar. Atik azaltma, yeniden kullanma, kaynakta
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ayirma, geri dénlisiim, geri kazanim gibi (yakilmasi ve/veya
bertaraf edilmesi gereken atik miktarini en aza indiren)
yontemlere yeterince agirlik verilmedigi belirtilmistir (Tekin,
2020). Benzer sekilde 648 kisi ile yapilmis “Tiirkiye’de Atik
Yonetimi ve Sifir Atik Projesinin Degerlendirilmesi: Ankara
Ornegi” konulu yiiksek lisans tezinde; bireylerin atik hale
gelmis elektrikli ve elektronik esyalari, kullaniimis pilleri ve
bitkisel atik yaglari ayri biriktirerek toplama noktalarina
teslim etmede, asil kullanim amacini yitirmis bir Grlin veya
malzemeyi miimkin oldugunca geri donistiirmede, evlerde
olusan kati atiklari sifir atik projesine uygun olarak
ayristirmada yeterince 6zenli davranmadiklari sonucuna
ulasilmistir. Ayni ¢alismada alisveris posetlerinin Ucretli
olmasinin sifir atik projesine kismi yarar sagladigi sonucuna

varilmistir (Gul ve Yaman, 2021).

Bu calisma bireylerin sifir atik konusundaki bilgi, tutum ve
davranislarinin yeterli dizeyde olmadigini gosterse de
demografik  bilgiler ile sorulara verilen cevaplari
karsilastirmak gerekir. Ogrenim durumu ile verilen cevaplar
arasindaki iliskiye bakildiginda Sifir Atik ile ilgili bilgisi
olanlarin orani Uiniversite ve tGzeri mezunlarda %84,9 iken lise
ve alti mezunlarda %63,9'dur. Atiklari niteliklerine gore
ayirlyor musunuz, sorusuna evet cevabini verenlerin
ortalamasi Universite ve Ustli mezunlarda %41,1, lise ve alti
mezunlarda %26,4’dlr. Atik toplama konteynerlerinin yerini
Universite ve Ustl mezunlarinin %78,6’s1 bilirken lise ve alti
mezunlarinin sadece %58,7’si bilmekteydi. ¢CDO toplam
puanina bakildiginda lise ve alti mezuniyetlerde olan
bireylerin  61,80+12,80 puan, Universite ve Ustl
mezuniyetlerde bireylerin 66,84+10,61 puan aldigi goralda.
Egitim seviyesi arttik¢a gevre biling ve duyarliliginin arttiginin
gozlendigi calismamiza benzer sekilde tamami sinif
ogretmeni 371 kisi ile yapilan bir calismada 6gretmenlerin
¢DO’den toplamda ortalama 71,69 puan aldiklari ve gevre
davranislarinin orta diizeyde oldugu gorildia (Erbasan ve

Erkol, 2019).

Kisilerin gelir seviyeleri ile verilen cevaplar arasinda da
anlamli farkhliklar bulundu. Gelir seviyesi en disuk bireyler

%61,8 oraninda sifir atik ile ilgili bilgiye sahipken gelir
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seviyesi en ylksek olanlar %90 oraninda sifir atik ile ilgili
bilgiye sahipti. Benzer sekilde atik toplama konteynerlerinin
yerini bilenler ve alisveris c¢oplerinin Gcretli olmasini
destekleyenler daha c¢ok gelir seviyesi en yiksekte olan
bireylerdi. Calismamiza benzer sekilde Ankara’da ikamet
eden vatandaslarin atik yénetimi ve sifir atik projelerine dair
algilarini 6lgmek igin 648 kisi ile yaptiklari ¢calisma sonucunda
yuksek tahsilli bireylerin daha fazla cevresel gbzlem yaptigi;
maddi gelir ve egitim diizeyindeki artisin gevre kirliligi algisi
Uzerinde pozitif etkisinin oldugu gortlmastir (Gil ve Yaman,
2021). Cografya dersindeki atik ve geri dontsim konusuna
yonelik gorislere yer verilen 303 6grenci ile yapilan
¢alismada katiimcilarin  ¢ogu atik ve geri donlisim
konusunda bilinclenmede egitimin  etkili oldugunu,
katilimcilarin bir kismi da atik ve geri donlisim konusunda
bilinglenmede  maddi  durumun  etkili  oldugunu

savunmugslardir (Yoldas, 2019).

Ankara’da ikamet eden vatandaslarin atik yonetimi ve sifir
atik projelerine dair algilarini 6lgmek icin 648 Kkisi ile
yaptiklari ¢alisma sonucunda kadinlarin erkeklere oranla
cevreye karsi daha bilingli oldugu sonucuna ulasildi (Gl ve
Yaman, 2021). Bizim calismamizda cevreye karsi bilinglilik
konusunda kadin ve erkekler arasinda anlamlh bir farkhlik
goriilmese de CDO’nin CE alt 6lgeginden alinan puanlar
karsilastirildiginda erkeklerin puan ortalamasinin 4,63+2,27,
kadinlarin puan ortalamasinin ise 4,18+1,90 oldugu goruld.
Erkekler cevreyi koruma amaciyla yapilan eylemlerde,
protestolarda ve imza kampanyalarinda kadinlara gore daha

aktif rol almaktadir.

Katilimcilarin yas degiskeni ile sorulara verdigi cevaplar
analiz edildiginde atiklari niteliklerine goére ayirma oraninin
yas dustikce arttigr gorildi. Atiklarinizi niteliklerine gore
ayiranlarin yas ortalamasi ve standart sapmasi 35,37+£10,3;
ayirmayanlarin  yas ortalamasi ve standart sapmasi
38,73+12,46'dir. Katihmcilara yoneltilen sorular ile kisilerin
konut tipi temel alinarak karsilastirildiginda; sifir atik
konusunu bilenlerin, atiklari atmadan 6nce niteliklerine gore
ayiranlarin, atik toplama konteynerlerinin  yerlerini

bilenlerin, belediye harici ¢op toplayicilarinin gevre saghigini
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tehlikeye attigini distinenlerin orani sitede oturanlarda daha
yuksek bulundu. Bir baska degiskende ise c¢ocuk sahibi
olanlarin atik toplama konteynerlerinin yerini ¢ocugu
olmayanlara oranla daha fazla bildigi gorildi. Meslek
durumu ile sorular arasindaki iliskiye bakildiginda sifir atik
konusunu ev hanimlari en dislik, memurlar ise en yiksek
oranda biliyordu. Atiklari niteliklerine gbére ayirma orani
serbest meslek mensuplarinda en disik seviyede iken
memurlarda en ylksek seviyedeydi. Atik konteynerlerinin
yerini ev hanimlarinin en diistik, memur ve emeklilerin ise en
yiiksek oranda bildigi goérildi. ¢CDO ile medeni durumu
karsilastirdigimizda bekarlarin (66,49+10,15), evlilere gore
(64,13£12,11) daha yliksek puan aldigi goraldi. SV alt
Olgeginde evli bireyler (13,4314,07), bekar bireylere gore
(14,0943,61) cevreyi koruma projelerine daha az katilmakta,
¢Op atanlari daha az oranda uyarmakta ve halka acik
alanlardaki ¢opleri daha az oranda toplamaktadir. Yukarida
bahsettigimiz demografik bilgiler ile sorulara verilen
cevaplardan  elde  etti§imiz  sonuglari  kiyaslayip

tartisabilecegimiz kapsamda farkh calismalara

rastlanilmamigtir.

SONUC VE ONERILER

Bu calismaya katilan bireylerin sifir atik konusundaki bilgi,
tutum ve davranislari yeterli diizeyde degildi. Katilimcilarin
egitim seviyesi ylkseldikce sifir atik konusunda bilgilerinin
arttigi, tutum ve davranislarinin da ¢evreye daha duyarh bir
birey olarak sekillendigi gorildi. Topluma ¢ok kiclk
yaslardan itibaren c¢evre egitimi verilmeli, sifir atik

benimsetilmelidir.

Katihmcilarin gelir seviyesi yikseldikce sifir atik konusundaki
bilgi dlzeylerinin arttig, buna ragmen gelir seviyesindeki
artisin cevreye karsi olusan tutum ve davranislara tam
anlamiyla yansimadigr goruldi. Bilgiyi davranis haline

getirebilme adina tesvik edici ¢calismalara agirlik verilmelidir.

Sifir atik konusunda biling ve duyarliligin memurlarda yiiksek,
ev hanimlarinda ise diisuk seviyelerde oldugu goruldi. Basta

ev hanimlarina atiklari kaynaginda ayristirmanin énemi

NMATURAL OIFE MWEDICINE

anlatiimali, hanelere atiklari ayirabilecekleri 6zel ¢op kovasi

sistemleri gelistirilmelidir.

Sitede oturanlarin sifir atik konusunda mustakil evlerde
oturanlara oranla daha bilgili ve duyarh oldugu gorilda.
Mistakil evlere daha kisa zaman araliklarla hizmet

goturulmeli, egitim ve farkindalk calismalari arttiriimalidir.

Bu calismada genclerin ¢evreye karsi daha duyarl oldugu
gorildi. Ozellikle ileri yastakilerin en cok izledigi televizyon
programlari segilerek, toplumun kabul edecegi rol modeller

Gzerinden gevre algisi olusturulmalidir.

Sifir atik yodnetiminde temel strateji atik olusumunun
onlenmesi ya da olusan atig1 en aza indirgemek oldugundan
ikinci el tiketimi 6zendirilmeli, depozito sistemine agirhk
verilmeli, atiklardan dretilen Urlnlerin uygun fiyat ya da

promosyon ile tercihi tesvik edilmelidir.
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