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Abstract

Aim: The goal of this study is to find out if Mito-TEMPO, an antioxidant that targets mitochondria, can
improve the quality of frozen human sperm.

Material-Method: Normospermic 25 human semen samples were frozen and stored in solutions including
different concentrations (0, 5, 10 and 50 pM) of Mito-TEMPO. After thawing, they were evaluated in terms of
sperm motility, viability, morphology, chromatin integrity and apoptosis.

Result: Sperm morphology was not found to change after cryopreservation. Viability was found to be
significantly preserved in groups that were added Mito-TEMPO (p<0.01). When the motility of the sperms
after they had been frozen was compared, the group that added 50 uM Mito-TEMPO had the most motile
sperms. (p<0.05), even though there was no statistically significant difference between the groups that added 1
uM Mito-TEMPO and the groups that did not add Mito-TEMPO. In addition, chromatin decondensation and
apoptosis rate decreased significantly in groups that were added Mito-TEMPO (p<0.01).

Conclusion: Mitochondria targeted antioxidant Mito-TEMPO improves sperm quality that decreases after
thawing.

Keywords: Antioxidant, Cryopreservation, Mitochondria, Mito-TEMPO, Sperm.

Ozet

Amag: Bu ¢aligmanin amaci, mitokondri hedefli bir antioksidan olan Mito-TEMPO’nun donmus insan sperm
kalitesini iyilestirmedeki etkinligini incelemektir.

Gereg ve Yontem: Normospermik 25 insan semen 6rnegi farkli konsantrasyonlarda (0, 5, 10 ve 50 uM) Mito-
TEMPO igeren soliisyonlarda dondurularak saklandi. Co6zme sonrasi sperm motilitesi, viabilitesi, morfolojisi,
kromatin biitiinliigii ve apoptozis bakimindan degerlendirildi.

Bulgular: Kriyoprezervasyon sonrast sperm morfolojisi degismedi. Viabilite Mito-TEMPO eklenen gruplarda
onemli 6lgiide korundu (p<0.01). Spermler kriyoprezervasyon sonrasi motilite bakimindan karsilagtirildiginda
1uM Mito-TEMPO eklenen grup ile Mito-TEMPO eklenmeyen grup arasinda anlaml bir farkhilik
gozlenmezken en fazla motil sperme rastlanan grup ise 50 uM Mito-TEMPO eklenen grup oldu (p<0.05).
Ayrica kromatin dekondensasyonu ve apoptozis oran1 Mito-TEMPO eklenen gruplarda énemli 6lgiide azald1
(p<0.01).

Sonug: Mitokondri hedefli bir antioksidan olan Mito-TEMPO ¢ozme sonrasi azalan sperm kalitesini iyilestirir

Anahtar Kelimeler: Antioksidan, Kriyoprezervasyon, Mitokondri, Mito-TEMPO, Sperm.

Cite this article: Saylan A. and Diramali M. The effects of Mito-TEMPO, a mitochondria targeted antioxidant, on frozen
human sperm parameters. Turk J Health S.
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INTRODUCTION

Cryopreservation describes the storage of biological materials
such as liquid nitrogen at cryogenic temperatures and using
these when needed . Sperm freezing is an ideal solution to
preserve fertility before surgical procedures as well as cytotoxic
treatment such as chemotherapy and radiotherapy . Despite
extensive advances in this area, Not all of the biological and
biochemical parts of cryopreservation have been figured out .
Itis well known that at low temperatures, cell metabolism slows
down, which protects germ cells, embryos, and tissues in the
long run . But many things during the freezing process, like
sudden changes in temperature, ice formation, and osmotic
stress, have been thought to be the cause of low-quality sperm
. In addition, studies have proven that cryopreservation
of sperm leads to the induction of damage such as plasma
membrane and mitochondrial dysfunction, DNA damage,
loss of motility and viability . During the cryopreservation
process, oxidative stress is caused by an imbalance between
the production of reactive oxygen species (ROS) and the
production of antioxidants . Antioxidants in seminal plasma
protect sperm cells from damage caused by oxidative stress.
But taking out the seminal plasma, which has antioxidants,
during cryopreservation lowers oxidative stress .

A large number of studies carried out recently showed
that adding antioxidant  during cryopreservation can
neutralize ROS and improve sperm functions after freezing
. However, there are few studies which show that oxidative
stress is minimized by targeting ROS production sites in
spermatozoa . In this regard, mitochondria, which are known
as an important site of ROS production, have received great
attention. Mitochondria are one of the main targets of ROS.
Therefore, mitochondria targeting antioxidants have been

proposed as new treatments in the last few years .

Mito-TEMPO is a compound made up of cations that
like to stick to fat. It gets rid of ROS well because it has
superoxide dismutase activity. It is a mix of tempo and
triphenylphosphonium, which is a compound meant to get rid
of superoxide in the mitochondria. It can build up about 500
times in the mitochondria and oxidizes iron ions to clean them
out of the body. So, it stops the formation of hydroxyl radicals
and the Fenton reaction in the oxidative chain reaction in
the mitochondria. In some diseases, Mito-TEMPO has been
shown to protect against damage caused by oxidation. Mito-
TEMPO is known to be a good antioxidant, but it is clear that
we don't know enough about how it protects sperm during

cryopreservation .

The goal of this study is to find out how Mito-TEMPO, an
antioxidant that works on mitochondria, affects human sperm
parameters after they have been frozen.

MATERIAL and METHODS

This experiment was done on waste sperm from men between
the ages of 20 and 45 who had gone to the Bolu Abant Izzet
Baysal University Faculty of Medicine for a spermiogram test.
The people who took part in the study were asked to sign a
consent form. The study was done with permission from
the Bolu Abant Izzet Baysal University Faculty of Medicine
Clinical Research Ethics Committee, which gave them the
number 2019/103.

Chemicals
All the chemicals were bought from Sigma Aldrich.
Preparing the semen samples

Semen samples from 25 men who had not been sexually active
for 3 days were kept on a heating surface at 35°C for 30 minutes
to melt them. After that, they were looked at both with a big
(macroscopic) and a small (microscopic) lens (concentration,
motility, viability, morphology). WHO 2020 criteria meant
that normal sperm samples were part of the study (Table 1).

Table 1 Cut-off reference values for normal semen
characteristics as published in consecutive WHO manuals and

values in this study

PARAMETERS WHO 2020 Values in this study
Semen volume (ml) >1.4 2.88

Sperm concentration (10%ml) > 16(12-16) 73.17

Total motility (PR*+NP*,2%) > 40 (38-42) 58.1

Viability (%6) =54 75.1

Sperm morphology {normal form. %) =4.0 11.76

pH »7.2 »72
Peroxidase-positive leukoeyte (106/ml) =1.0 <10

*PR: Progressive, *NP: Non-progressive

Sperm Cryopreservation and Thawing

After putting each sample of normal sperm in a centrifuge at
1000 rpm for 10 minutes, they were homogenized by adding 1:1
sperm washing medium (FertiPro, Belgium, Lot: FP22FL06)
on the pellet obtained. After this, each of the semen samples
was divided into equal volumes of cryotubes. In the first
group, 3% dimethyl sulfoxide (DMSO) was added slowly to
the first group as cryoprotectant and it was considered as the
control group. Different concentrations (5 uM-10 uM-50 pM)
of Mito-TEMPO (CAYMAN, CAS Number:1569257-94-8,
USA) were added with DMSO (Sigma-Aldrich, Cat No.41639,
U.S.) to the other groups, respectively. After the groups were
cooled for 10 minutes in nitrogen vapour, They were put in
a tank with liquid nitrogen and frozen. After 72 hours, the
samples were taken out of the tank of liquid nitrogen and
thawed at 37 °C for 10 minutes. To get rid of the DMSO and
Mito-TEMPO, they were spun at 1000 rpm for 10 minutes.
After adding 1:1 sperm washing medium to the pellet to make
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it homogeneous, it was left to sit for about 30 minutes. The
samples were then examined by sperm parameters.

Evaluation of Sperm Motility, Viability and Morphology

After the samples were incubated, the makler counting
chamber was used to measure how active they were (Sefi
Medical Instruments). WHO 2020 criteria were used to do the
mobility assessment. Sperm motility was measured in terms
of whether progressive, non-progressive and immotile at all.
Sperm concentration was also taken into account. Eosin-Y
stain was used to test sperm viability and morphology. This
method is a test based on the selective permeability of the cell
membrane (11). 1/1 Eosin-Y solution and the sperm sample
were mixed on a slide, 200 sperm cells in different areas were
counted for viability and morphology. The cells which did
not receive the eosin stain were evaluated as viable and pink
cells were evaluated as non-living; morphology assessment
was made according to WHO 2020 criteria and viability and
morphology percentage were calculated for each sample.

Chromatin Condensation Evaluation

Samples of thawed sperm were used to make smears, which
were then air-dried. For acidic aniline blue staining, group
smears were fixed for 10 minutes with 3% glutaraldehyde
(Merck, Cat No. 8206031000, Germany). After that, they were
stained with acidic aniline blue for five minutes (Carlo Erba,
Cat. No. 428582, France) (pH: 3,5). After that, the specimens
were rinsed in phosphate buffer solution (Phosphate Buffered
Saline, PBS, Thermo Fisher Scientific, UK, pH 7.2).

Aniline blue is a standard test for finding out if sperm DNA has
chromatin condensation (12). Condensed sperm with histones
that are high in lysine are stained dark where the nuclei are.
Light is used to stain the arginine and cysteine in the sperm’s
protamine nucleus (13). Under a Nikon Eclipse 80i light
photomicroscope, 200 sperm cells that had been stained with
acidic aniline blue were looked at. The X100 lens was used to
take pictures of them.

Apoptosis Assessment

Apoptosis was done by following the instructions on the TdT
mediated dUTP Nick-End Labeling (TUNEL) kits (Millipore,
USA). Sperm samples were put on poly-lysine-coated slides and
dried at room temperature after being spun down and washed
with PBS. In a staining process that followed the instructions
from the manufacturer, the preparations were left at 37 °C for
60 minutes with a TUNEL mixture, and DNA fragments were
marked. DAB was passed through chromogen and alcohol
series after counter staining and coated with entellan. The
Nikon Eclipse 80i light photomicroscope was used to count and
study 200 sperm cells in each preparation. The X100 lens was
used to take pictures of them.

Statistical Analysis

Statistical analyses of the study were performed with SPSS
version 26.0 analysis program. Normality distribution of
the groups was evaluated with Shapiro-Wilk Test. When it
was found that all of the data were not normally distributed,
the data were expressed as median+IQR. Differences of data
between groups were evaluated with Kruskall-Wallis Test,
which is a non-parametric test. Individual group differences
were evaluated with post-hoc analysis Bonferroni Test. The
level of significance was set at p<0,05.

RESULTS

This study was done with sperms from people who asked for a semen
analysis. According to WHO 2020 criteria, the study included samples
from people with normal sperm. The effect on sperm parameters
of adding different amounts of Mito-TEMPO to solutions used
for cryopreservation was studied. When Mito-TEMPO was used
instead of pre-cryopreservation, the percentage of cells with normal
shape didn't change. It was found that the number of viable sperm
cells was much lower after cryopreservation than before (p<0.01).
When the groups’ viability after cryopreservation was compared, the
Mito-TEMPO group was found to have kept its viability much better
than the other groups (p<0.01) (Figure 1).
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Figure 1. Pre-cryopreservation and post-cryopreservation

Normal sperm (%)

morphology and viability values of the related groups.

When comparing the motility of all groups before and after
cryopreservation, it was found that all groups had less motility
after cryopreservation (p<0.05). When the groups were
compared after cryopreservation, the highest motility loss
was found in the group which was not added Mito-TEMPO
(p<0.05). There was no significant difference between the group
that got 1 uM Mito-TEMPO and the group that didn’t get any,
but the groups that got 10 uM and 50 uM Mito-TEMPO still
moved around. The group to which 50 uM Mito-TEMPO was
added had the most sperm that could move (p<0.05) (Figure 2).
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Figure 2. Pre-cryopreservation and post-cryopreservation

motility values of the related groups.

When the groups were compared in terms of chromatin
condensation, the rate of decondensed sperm was highest
in the group that was not added Mito-TEMPO as a result of
aniline blue staining (p<0.01) (Figure 3). When the group that
was not added Mito-TEMPO and the groups that were added
1 uM and 10 uM Mito-TEMPO were compared, although
fewer decondensed sperms were found in the group that was
added 10 pM Mito-TEMPO, no statistical significance was
found. The group closest to the chromatin condensation rate
of sperm before cryopreservation was the group that was
added 50 uM Mito-TEMPO (p<0.05) (Figure 4).

1N

Figure 3. Pre-cryopreservation group (a), 0 pM Mito-TEMPO
group (b), 1 uM Mito-TEMPO group (c), 10 uM Mito-TEMPO
group (d), 50 uM Mito-TEMPO group, (d) 1000X, Scale bar:
10 pm. Condensed sperms are seen to be lightly stained with
acidic aniline blue in pictures a, b, ¢, d and e; decondensed
sperms are seen to be darkly stained with aniline blue in

pictures a, b, ¢, d and e.
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Figure 4. Pre-cryopreservation and post-cryopreservation

condensed sperm values of the related groups.

When the sperm cells were compared in terms of apoptosis
as a result of TUNEL staining (Figure 5), the apoptosis rate
in Mito-TEMPO added groups (1uM -10uM -50uM) was
statistically significantly lower than the group that was not
added Mito-TEMPO (p<0.05) (Figure 6).

»®
o

Figure 5. Pre-cryopreservation group (a), 0 uM Mito-TEMPO
group (b), 1 uM Mito-TEMPO group (c), 10 uM Mito-TEMPO
group (d), 50 uM Mito-TEMPO group, (d) 1000X, Scale bar:
10 um. Apoptotic sperms are seen to be brown stained with
TUNEL in pictures a, b, ¢, d and e; non-apoptotic sperms are
seen to be blue stained with TUNEL in pictures a, b, c,d and e.
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Figure 6. Pre-cryopreservation and post-cryopreservation
apoptotic sperm values of the related groups.

DISCUSSION

Due to the small number of studies on how antioxidants that
target mitochondria affect the freezing of sperm, this study
looked at the role of different Mito-TEMPO concentrations
in the freezing of human sperm. After freezing, the effects of
Mito-TEMPO on the movement, shape, viability, chromatin
integrity, and changes that look like apoptosis were studied.
Viability and mitochondrial activity were found to decrease
in sperms after freezing, and overall sperm motility was found
to decrease in groups. Mito-TEMPO, on the other hand,
significantly kept sperm mitochondrial activity and reduced the
number of damaged mitochondria during incubation. This is
likely because Mito-TEMPO goes straight to mitochondria and
removes superoxide anions from mitochondria. Mito-TEMPO
did not change the percentage of cells with normal shape in any
of the groups. Mito-TEMPO may not have had any effect on the
shape of normal and abnormal sperm because it was happened
at the stage of spermatogenesis. The results of the morphology
test agree with studies that say antioxidants don’t change the
shape of sperm in any way (10,14,15).

Cryopreservation is a key technique that is often used to keep
men’s ability to have children (5) and to store sperm in a stable
way for a long time. Chemotherapy, radiotherapy, and surgery
are all good ways to keep fertilization going before infertility
interventions. Even though semen cryopreservation has made
great strides in recent years, the damage caused by freezing
still happens, and the quality of sperms decreases during the
freezing-thawing process (16) During the cryopreservation
process, oxidative stress is caused by an imbalance between
ROS production and antioxidant mechanisms. Sperm cells
are especially vulnerable to oxidative stress (8). When sperm
is frozen, apoptotic pathways are also turned on, and ROS

concentrations go up. When the amount of ROS in the body
goes up, it damages the DNA of sperm and makes it harder for
them to fertilize eggs. During cryopreservation, ROS are made,
which changes the sperm’s mitochondrial membrane potential
(6). Cryopreservation changes how sperm membrane lipids are
made, how long they live, and how they move. It also damages
DNA in humans. Cryopreservation has a big effect on how well
sperm move (17). Cryoprotectant solutions are used to lessen
the stress that freezing causes. But at high concentrations,
cryoprotectants are very bad for cells (4). So, cryopreservation
methods need to be improved to make freezing protocol
more effective (18). A lot of studies have shown that adding
antioxidants to the process of freezing sperm can improve the
quality of sperm that has been frozen and thawed in different
ways (19-21). But there are still not enough good antioxidants
(16).

Sperm endogenous antioxidants naturally neutralize ROS;
however, the amount of these antioxidants decreases since
seminal plasma is removed during the freezing-thawing process.
For this reason, freezing medium containing supplement
exogenous antioxidants is an effective method to overcome the
negative effects of ROS (22,23).

While some antioxidants improve sperm functions, some
may be insufficient. Antioxidants like Vitamin C, Vitamin E,
catalase, quercetin, pentoxifylline, genstein, biotin, resveratrol,
honey, and L-carnitine are commonly used (2).

Researchers have recently been interested in new types of
antioxidants that target the mitochondria because they have
many uses, work well, and don’t harm the body. They have
become possible ways to keep sperm from getting damaged by
the stress of being frozen (24). Mitochondria is an important
organelle for cell energy metabolism that modulates redox
mechanism, cell development and death (9). Spermatozoa get
energy for their metabolism from mitochondria through ATP
synthase and oxidative phosphorylation. But they are sensitive
to changes in temperature and the amount of reactive oxygen
species (ROS). This makes it hard for ATP to move and lowers
the quality of sperm. Its imbalance in getting rid of and making
free radicals causes oxidative shock, which damages DNA
and causes the cell to die (10,25). Motility, plasma membrane
function, acrosome integrity, and overall viability all go down
after thawing. After thawing, mobility has been said to drop
from 50.6% to 30.3%. But the process by which motility goes
down hasn’t been fully explained yet (2).

Mito-TEMPO is an antioxidant that works on mitochondria
and is a powerful ROS scavenger (26). This chemical is made
by putting together tempo and triphenylphosphonium (TPP+).
Tempo acts like superoxide dismutase, but while dismutase is
a superoxide in the catalytic cycle, TPP is a cation that moves
from the cell membrane to the cell interior (25).
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This combination makes a compound that works well to
remove superoxide from the mitochondria. Mito-TEMPO
is also expected to keep the quality of human spermatozoa
that have been frozen and then thawed (27,28). Weidinger
et al. found that Mito TEMPO decreased the expression of
nitric oxide synthase in the liver, as well as markers of liver
and kidney damage (aspartate aminotransferase and alanine
aminotransferase) (urea and creatinine) (27). Mito-Tempo is
a good mitochondria-targeted antioxidant. Because it has a
positive charge, it can build up 500 times in the mitochondrial
matrix. It has a targeted antioxidant effect by stopping or
slowing the production of mitochondrial free oxygen radicals
and lipid peroxidation (24). Studies have also shown that
Mito-TEMPO protects against diseases like heart damage
(29), kidney damage (30), liver damage (9), Alzheimer’s
disease (31), sepsis models (32), Parkinson’s disease (33),
diabetes (34), ischemic brain disease (35), testicular toxicity
(36), gastrointestinal system (37), and spinal cord damage
(38).

Mito-TEMPO has been shown to improve mitochondrial
function in porcine oocyte (39) and human spermatozoa
(16) via decreasing oxidative stress. Seok et al. investigated
the effects of different concentrations of Mito-TEMPO (0,
0,5, 5, 50 and 500 pM) on the motility of frozen-thawed
porcine sperms. They proved that Mito-TEMPO addition
had a beneficial effect on the motility of pig sperms (40). In
another study, Kumar et al. added 50 uM Mito-TEMPO and
50 uM acetovanillone to freezing solution of buffalo sperm.
When they examined semen samples in terms of progressive
motility, plasma membrane integrity, lipid peroxidation, total
antioxidant capacity, mitochondrial membrane potential
and ROS, they reported that their separate or combined use
affected the results positively (8).

In a study they conducted, Esmaeilkhanian et al. examined
the efficiency of Mito-TEMPO (0, 1, 10,100 and 1000 uM)
on post-thawing goat sperm quality. After thawing, they
evaluated sperm mitochondria membrane potential, viability,
apoptotic like changes and ROS concentration and they found
that Mito-TEMPO (10 and 100 uM) improved sperm viability
and reduced apoptotic like changes and ROS concentration
when compared with other groups (22).

In a study they conducted on ram sperm, Zarei found that
using Mito-TEMPO (0, 0.5, 5, 50 and 500 pM) improved
thawed sperm motility parameters, membrane functionality,
abnormal morphology, mitochondrial activity, acrosome
integrity, DNA fragmentation, ROS concentration, viability
and apoptotic like changes. According to the results, the
efficiency of 5 and 50 uM Mito-TEMPO was found to be
higher when compared with the other groups. In addition,
apoptotic like changes were found to be lower in groups that
were given lipid peroxidation and ROS concentration 5 and 50

M Mito-TEMPO (10).

In a study they conducted on Verasfer variegatus, Zidni et al.
froze sperms with different concentrations of Mito-TEMPO
(0, 25, 50, 75, 100, 125, 150, 175 and 200 pM) and evaluated
the post-thawing quality of sperms. When compared with
control groups, antioxidant supplementation in sperm was
found to be more effective in increasing post-thawing motility,
maintaining cellular survival rates and preventing the increase
in DNA damage that occurs in sperms during storing (7).

Zhang et al. found that in human sperm cryopreservation,
Mito-TEMPO concentrations between 0 and 50 Mm showed
significant improvement in post-thawing sperm motility,
viability, membrane activity and mitochondrial membrane
potential. They stated that adding Mito-TEMPO (10 and 100
uM) to cryopreservation solution improved sperm membrane
integrity, mitochondrial membrane potential and chromatin
integrity. They also found that Mito-TEMPO decreased the
formation of oxidative stress and prevented mitochondria and
DNA damage during cryopreservation (24).

In a study they conducted, Lu et al. stored semen samples by
freezing them with diluents including different concentrations
(0.0, 0.5, 5, 50 and 500 uM) of Mito-TEMPO. Sperm motility,
viability, membrane integrity, mitochondrial membrane
potential and antioxidant activities were measured. The results
showed that adding Mito-TEMPO (5-50 pM) significantly
increased post-thawing sperm motility, viability, membrane
integrity and mitochondrial membrane potential. In the
meantime, antioxidant enzyme activities increased and MDA
content decreased in the group supplemented with Mito-
TEMPO (16).

Asadzadeh et al. looked at the effects of Mito-TEMPO on
ram sperm quality and fertility potential during the freezing-
thawing process. They found that adding 5 uM and 50 uM
Mito-TEMPO to semen samples led to higher post-thawing
sperm motility, acrosome integrity, and viability, as well as
lower lipid peroxidation and late apoptotic-like changes (25).

CONCLUSION

Using Mito-TEMPO improved deteriorated human sperm
parameters during the thawing process. The damage that
occurs during cryopreservation as a result of Mito-TEMPO
effect can be prevented. Therefore, it can be said that adding
Mito-TEMPO in diluent while thawing is an effective method
in improving post-thawing sperm quality. In addition, more
research is needed to investigate whether sperm fertilization,
embryo implantation and pregnancy are affected. Further
studies may help to clarify the mechanisms underlying
protective role of Mito-TEMPO.
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Abstract

Background/Aim: Zinc is an significant trace element that acts an active part in the immune system and is
associated with allergic inflammatory diseases. In the literature, various results have been shown in studies
on the coexistence of serum zinc level and allergic rhinitis. The objective of this research was to analyze the
intercourse among serum zinc levels and whole blood parameters in allergic rhinitis (AR).

Method: In this research, patients were appraised in consistency with the instruction for “Allergic Rhinitis and
Its Effect on Asthma”. Serum total Ig E, C-reactive protein grades in the AR group and leukocyte, neutrophil,
eosinophil and lymphocyte counts, neutrophil/lymphocyte, eosinophil/lymphocyte, platelet/lymphocyte ratio
and serum zinc values in whole-blood parameters of all cases were analyzed and contrasted between the AR
and control groups.

Findings: Neutrophil and eosinophil counts and eosinophil/lymphocyte ratio were presented as significantly
superior in the AR category than in the control category (p<0.05). Serum zinc values in the AR category were
remarkably underneath than those in the control category (p<0.05). In the univariate model, it was noticed that
the eosinophil and zinc values had a significant-independent differential effect in distinguishing the AR and
control category patients (p< 0.05).

Conclusion: Serum zinc level, neutrophil and eosinophil count, eosinophil/lymphocyte ratio in the blood are
practical biochemical indicators that can be used to recognition, treatment, together with following-up of cases
with allergic rhinitis. It is assumed that with the support of zinc deficiency, important clinical benefits can be
achieved in anti-allergic treatment.

Keywords: Rhinitis, allergic, trace elements, skin tests

Ozet

Giris/Amag: Cinko, bagisiklik sisteminde aktif rol oynayan, alerjik inflamatuar hastaliklarla iligkili 6nemli
bir eser elementtir. Literatiirde serum ¢inko diizeyi ile alerjik rinit hastahiginmn birlikteligi konusunda yapilan
¢aligmalarda farkli sonuglar gosterilmistir. Bu ¢aligmanin amaci, alerjik rinitte serum ¢inko seviyeleri ile tam
kan degerleri arasindaki iliskiyi aragtirmaktur.

Yontem: Alerjik rinit tanis1 alan eriskin yiiz otuz iki kisi hasta ve ytiz otuz alt1 kisi saglikli kontrol grubu olarak
incelenmistir. Hastalar “Alerjik Rinit ve Astim Uzerindeki Etkisi” kilavuzuna gére degerlendirilmistir. Hasta
grubunda serum total IgE, C reaktif protein diizeyleri ile tiim olgularin tam kan parametrelerinde lokosit,
notrofil, eozinofil ve lenfosit sayilari, nétrofil lenfosit, eozinofil lenfosit, platelet lenfosit orani ve serum ¢inko
degerleri incelenmis, hasta ve kontrol grubu arasinda karsilastiriimigtir.

Bulgular: Hasta grubunda nétrofil ve eozinofil sayisi, eozinofil lenfosit orani kontrol grubundan kayda deger
6lgiide daha yiiksek bulunmustur (p<0.05). Hasta grubunda serum ¢inko degeri kontrol grubundan anlamli
olarak daha az tespit edilmistir (p<0.05). Tek degiskenli modelde vaka ve kontrol grubu hastalarini ayirmada
eozinofil, ¢inko degerinin anlamli-bagimsiz ayirici etkisi oldugu gézlenmistir (p< 0.05).

Sonug: Cinko, alerjik rinitte inflamasyonda rol alan 6nemli bir eser elementtir. Serum ¢inko diizeyi, kanda
notrofil ve eozinofil sayisi, eozinofil lenfosit orani alerjik rinit hastalarinda tani, tedavi ve takipte kullanilabilecek
pratik biyokimyasal gostergelerdir. Cinko eksikliginin desteklenmesi ile anti alerjik tedavide 6nemli klinik
faydalar saglanilabilecegi diisiiniilmektedir.

Tiirk¢e Anahtar Kelimeler : Rinit, alerjik, eser elementler, deri testleri
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INTRODUCTION

Allergic rhinitis (AR) is an important global health problem.
AR is one of the common complaints for applying to the
otolaryngology (ENT) outpatient clinic. The mean prevalence
of AR is about 18.1% (1%-54.5%) in the general population
(1,2).

It is known that systemic inflammation takes place in addition
to nasal inflammation in AR pathogenesis. It is characterized
bylocal collection of inflammatory cells such as; T-lymphocyte,
mast cells, eosinophils, basophils, besides neutrophils in
blood and tissue (3). AR results from immunoglobulin-E
(IgE)-mediated reactions to inhaled allergens. It is a common
chronic disease worldwide (4).

AR has a negative effect on daily activity, school performance,
and academic achievement. It is also known to reduce the
quality of life by causing a loss of workforce and sleep disorders

(5).

The main symptoms of AR are rhinorrhea, nasal itching,
sneezing, and nasal congestion. Rhinorrhea is usually profuse
and serous in nature. Paroxysmal sneezing attacks are the
most characteristic symptoms of AR and are accompanied
by nasal itching and irritation (6). In the Allergic Rhinitis
and its Impact on Asthma (ARIA) guideline, AR is classes
as intermittent or persistent and mild or moderate/severe.
Determination is bottomed on the practical records together
with physical examination. In cases who have uncontrollable
rhinitis or long-term symptoms despite medications, skin
prick tests to identify the allergen or the presence of specific
IgE antibodies against the allergen should be examined (4).

IgE has a main act in type I hypersensitivity, which reflects
the sensitivity of mast cells by allergen-specific IgE antibodies
bound to their high-affinity receptors (FceRI) (7). Zinc (Zn)
has numerous physiological functions. It is an prominent
trace element that performs an significant act in the immune
tract. Zn influences many perspectives of immune task,
including thymic improvement and the actions of immune
cells. Zn is also related in several steps of FceRI-induced
mast cell activation required for degranulation and cytokine
production. It has been indicated to impede the production
and mRNA expression of inflammatory cytokines. Zn is
known to task as an antioxidant and stabilize cell membranes.
It has been stated that Zn has an important function in allergic
inflammation (8, 9). This relationship among reduced Zn
levels and asthma and atopic dermatitis has been more clearly
demonstrated (10, 11).

Measurement of complete blood count parameters in AR
patients is cost-effective and easy to perform. Recently, there
has been a tendency to use eosinophil, lymphocyte, and
neutrophil ratios instead of numerical values. Neutrophil/
lymphocyte ratio (NLR), eosinophil/lymphocyte ratio (ELR),

and platelet/lymphocyte ratio (PLR) can be computed easily
(12).

Few studies have been directed on the role of mark elements
in AR disease together with they have reported contradictory
outcomes. Since different results have been reported in various
studies, further studies are needed. In the textes, the number
of studies on the relationship among serum total IgE and Zn
levels is very scarce, and there is no study on the correlation
between NLR, ELR and PLR, and Zn levels.

This research aims to investigate the intercourse among serum
Zn and serum total IgE grades, blood neutrophil, eosinophil
and lymphocyte counts, NLR, ELR, and PLR in AR.

MATERIAL and METHODS
Study Design

Between January 2021 and September 2022, 132 patients
who asked to the outpatient clinic of the Faculty of
Medicine Hospital, Department of Otorhinolaryngology
were contained in the investigation. Cases over the age of
18 who were diagnosed with AR and presented to the ENT
outpatient clinic with objections of itching in the nose and
palate, nasal congestion, nasal discharge and sneezing, whose
symptoms lasted more than four weeks, and more often than
four days a week and did not receive any medical treatment,
were evaluated. Errors were determined according to ARIA
guidelines.

In the AR group, skin prick test results, C-reactive protein
(CRP) levels, serum total IgE and blood parameters of
leukocyte, neutrophil, eosinophil and lymphocyte counts,
NLR, ELR, PLR and serum Zn values were recorded. NLR, ELR
and PLR were calculated by dividing neutrophils, eosinophils
and platelets by the percentage of lymphocytes in the complete
blood count analysis.

One hundred thirty-six people of similar age groups and
genders who did not have AR symptoms and who were
received to the medical institution due to other complaints
were joined in the research as the control group.

Patients in the pediatric age group (<18) and who were
recently (less than 4 weeks ago) diagnosed with AR, with a
history of nasal surgery, nasal polyps, oncological diagnosis,
and pregnant cases were excepted from the research.

The investigation protocol was managed in pursuance with
the ethical principles in the Declaration of Helsinki and was
approved by the institutional ethics committee (approval date/
number 19.10.2022/10-02). The authors declared that they
followed the protocols used in the study centers regarding the
publication of patient data.
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Zinc Levels

Serum Zn levels were measured with the brand commercial kit
(Archem Diagnostics (Istanbul, TURKEY)) using colorimetric
method defined in the literature. (13).

Statistical analysis

Mean, standard deviation, median minimum, maximum,
frequency and ratio values were used as descriptive statistics.
The distribution of variables was analyzed with the Kolmogorov-
Smirnov test. The Mann-Whitney u test (in analysis of
quantitative independent data), the Chi-square test (in analysis
of qualitative independent data) were used. ROC curve was
used to investigate the effect level and cut-off value. The effect
level was analyzed with univariate and multivariate logistic
regression. SPSS 28.0 (IBM Corp. Armonk NY) program was
used in the analysis.

RESULTS
Patient characteristics

In the study, 132 cases with AR besides 136 control cases were
evaluated. The average age was 35.5 + 12.5 in the AR group,
and 38.9 + 14.8 in the control group. The female/male ratio was
91/41 in the AR, besides 91/45 in the control group. There was
not any statistically meannig (p > 0.05) difference with the age
and gender dispersion of the cases between the AR and control

group.

The skin prick test involved positive control, negative control,
tree mix, olea europeae (olive tree), cockroach, cat epithelium,
weed mix, weed mix, mold mix II and mite mix allergens.
Single allergen positivity was interpreted as monoallergic,
and multiple allergen positivity was interpreted as polyallergic
condition. The outcomes of the derm prick assays revealed
31 monoallergic and 35 polyallergic cases. The prick test was
negatory in 66 cases.

With regard to the biochemistry parameters, platelet and
lymphocyte values, NLR and PLR values did not differ
statistically between the AR and control group (p > 0.05).

Neutrophil and eosinophil counts and ELR values in the AR
category were statistically remarkably (p < 0.05) superior than
the control category. Elevated serum total-IgE levels were
described as > 100 kU/L. Serum total IgE was elevated in 37
patients and was within normal limits in 95 cases. The findings
are represented in tables 1 and 2.

Effect of serum Zn levels on the possibility of allergic
sensitization

Serum Zn values in the AR category were statistically
remarkably lower than the control category (p < 0.05) (Table
2, Figure 1). In the univariate model, a statistically significant

(p < 0.05) differential effect of neutrophil, eosinophil, ELR
and Zn values in differentiating the cases in AR and control
group was observed, while a significant-independent (p < 0.05)
differential effect of eosinophil and Zn values was observed in
the multivariate model (Table 3).

The mean serum Zn level was 81.6£14.3. There is a significant
difference in serum Zn levels among the cases in the AR and
control groups [The ROC analysis; Area under the curve 0.758
(0.701-0.816)], and the cut-off value was obtained as 72.6
[Area under the curve 0.694 (0.630-0.758)]. (sensitivity: 93.4%,
positive prediction: 45.5%, specificity: 63.8%, and negative
prediction :75.8%) (Table 4).

Relationship between serum zinclevel and allergic sensitivity

Platelet, lymphocyte, eosinophil counts and ELR, PLR and
CRP values didn't differ statistically between the groups with
serum Zn levels < 72.6 and = 72.6 (p > 0.05). Neutrophil counts
and NLR were remarkably higher (p < 0.05) in the category
with serum Zn level < 72.6 than in the group with > 72.6. In
the group with serum Zn level < 72.6, the derm prick test and
serum total IgE positivity rate were statistically higher (p <
0.05) (Table 5).

DISCUSSION

Low serum Zn has been related with various chronic diseases.
There are a few studies examining the association among Zn
levels together with allergic diseases, like allergic asthma and
atopic dermatitis (14). However, there are studies with different
results to explain the relationship (15).

In various studies conducted in adult and pediatric age groups,
AR patients and healthy control groups were compared and
it was shown that serum Zn was significantly lower in the
AR patient group (16-18). Conversely, there are also works
demonstrations that there is no significant distinction (15).

In our research, serum Zn values were determined to be
significantly under in the AR category compared to the control
category.

It has been determined in various investigations that Zn has
an significant role in allergic inflammatory diseases, and it has
been manifested to play a act in distinct IgE-related cellular
signaling cascades (19). It has been statemented that there is
an imbalance in IgE-dependent immunological activities in the
presence of low Zn (19). Seo et al. investigated the relationship
between total IgE and serum zinc levels in AR patients and
showed that serum zinc grades were low in cases with elevated
serum total IgE levels, and there was a negative linear correlation
between total IgE levels and zinc levels (20).
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In our research, it was noticed that the total IgE level was
significantly superior in the group with serum Zn level < 72.6
contrasted to the group with Zn level > 72.6. Our findings
promoted the investigations in the written works.

Neutrophilia is one of the systemic inflammatory markers and
is associated with inflammatory diseases (21). Eosinophilic
inflammation is a common feature in allergic diseases. The
eosinophil count is used to state the intensity of allergic
diseases. In their research, Li et al. statemented that the
eosinophil count and serum total IgE level were higher in
patients with AR (22).

NLR and ELR are simple biochemical parameters that can
be easily performed in the detection of inflammatory and
infectious illnesses (21, 23). Yenigiin et al. showed that
NLR and ELR values increased as a result of the systemic
inflammatory reply in nasal polyposis disease (21). In their
study on children with functional dyspepsia, an inflammatory
disease, Savas et al. pointed out a statistically significant
distinction in NLR values between the control and the AR
group. Although there was numerical distinction in serum
Zn levels among the groups, it was not statistically significant
(24).

In a research by Kant et al., eosinophil counts and ELR
quantities were noticed to be remarkably higher and NLR
values lower in AR cases matched to the healthful ones (25).
Goker et al. found higher NLR and PLR values in AR patients
matched to the healthful group (26).

In our investigation, neutrophil and eosinophil levels were
higher in the AR group. Serum Zn levels and ELR values were
found to be effective in differentiating the AR and control
groups. In multivariate logistic regression analysis, eosinophil
count and Zn levels were found as significant independent
discriminative variables. These results support that Zn levels
and eosinophilia are parameters associated with AR.

This investigation has some limitations. It is uncertain whether
a individual evaluation of serum Zn level exactly matches the
actual serum Zn level in the population.

Since it was not checked whether there was an improvement in
AR patients after Zn deficiency treatment, obvious information
could not be acquired about the role of Zn deficiency in the
intensity and treatment of the disease.

Knowledge on the act of serum total IgE as a marker in AR
intensity and diagnosis is restricted and changeable. This issue
should be addressed further.

Failure to look at the correlation of allergen-specific IgE with

Zn level created a limitation in the specificity of the study.

CONCLUSION

Zn is a crucial trace element involved in the definition of the
severity and therapy of chronic inflammatory diseases. The
low serum Zn levels detected in AR patients in our study
support the facts of other investigations in the literary texts.
Morover, the association between neutrophilia, eosinophilia,
high ELR, low Zn levels and AR indicates that a low Zn level
might be associated with AR disease. Checking the serum
Zn concentration is beneficial in the aftercare and therapy of
AR disease, and we trust that it may be a useful strategy for
advancing anti-allergy treatments.
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Figure 1. Evaluation of the effectiveness of serum zinc level in

separating AR and control groups by ROC Cure

Table 4. Evaluation of the effectiveness of serum zinc level in
separating AR and control groups by ROC analysis

Area under
the curve %95 Confidence Interval P
Zine 0.758 0.701 - 0.816 =0.001
Zinc Cut Off
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Table 5. Comparison of AR patients according to serum zinc > 72.6
cut off value
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Abstract

Purpose: The purpose of this study is to examine the relationship between motor proficiency and physical
activity in 8- to 10- year old amateur children athletes.

Methods: A total of 87 volunteer amateur athletes, consisting of 50 girls and 37 boys with a mean age of
9.18+0.8 years, participated in the research. Children’s demographic data were recorded, and physical activity
level was assessed by Bouchard’s Physical Activity Record. Motor proficiency was determined by Bruininks
Oseretsky Test of Motor Proficiency (BOTMP) which assess gross and fine motor skills with 8 headlines.

Results: The 8 subtests assess motor proficiency, three of them were significantly associated with daily energy
expenditure. Upper Limb Coordination Tests [Catching a tossed ball with two hands p=0.001; r=0.399),
Throwing a Ball at a Target With Dominant Hand (p=0.016; r=0.303)] and daily energy expenditure were
assigned associated significantly on positive way. Daily energy expenditure and reaction time were found
associated significantly on negative way (p=0.023; r=-0.286).

Discussion: In results; it’s seen that children’s motor proficiency is positively associated with physical activity
and negatively associated with sedentary lifestyle. Due to the fact that motor performance is a determinant
parameter in terms of physical activity, it was concluded that focusing on increasing motor skills from
childhood onwards is an effective strategy for improving the physical activity and health of the child in the
youth and adult periods.

Key words: Physical Activity, Motor Proficiency, Amateur Children Athletes

Ozet

Amag: Bu aragtirmanin amaci, 8-10 yas grubu amator sporcu gocuklarda fiziksel aktivite ile motor performans
arasindaki iligkinin belirlenmesidir.

Yontem: Arastirmaya yas ortalamasi 9.18+0,8 y1l olan 50 kiz, 37 erkek toplam 87 amator goniillii sporcu katildi.
Cocuklarin demografik bilgileri kaydedildi ve fiziksel aktivite diizeyleri “Bouchard’in Fiziksel Aktivite Kayd1”
ile degerlendirildi. Motor performanslari ise sekiz alt bagslikta kaba ve ince motor becerileri degerlendiren
“Bruininks Oseretsky Motor Performans Testi (BOTMP)” ile belirlendi.

Bulgular: Motor performansi 6lgen 8 alt testten tigiinde motor performans ile giinliik enerji tiiketimi arasinda
anlamli iligki vardi. Ust ekstiremitelerin koordinasyonu testleri [Firlatilan Topu Her Iki El ile Yakalama
(p=0.001; r=0.399), Dominant El ile Topu Hedefe Firlatma (p=0.016; r=0.303)] ile giinlikk enerji tiiketimi
arasinda pozitif yonde anlamli iliski saptandi. Giinliik enerji harcama tiiketimi ile reaksiyon zamani arasinda
ise negatif yonde anlamli iliski bulundu (p=0.023; r=-0.286).

Tartigma: Arastirmanin sonucunda; gocuklarda motor performansin fiziksel aktivite ile pozitif yonde, sedanter
yasam sekli ile negatif yonde iliskili oldugu goriildii. Motor performansin fiziksel aktivite agisindan belirleyici
bir parametre olmasi nedeniyle bireylerde gocukluk doneminden itibaren motor becerileri arttirmaya
odaklanilmasinin, ¢ocugun geng ve eriskin dénemlerindeki fiziksel aktivite ve sagligini gelistirme hedefine
yonelik etkin bir strateji oldugu goriisiine varildi.

Anahtar Sozciikler: Fiziksel Aktivite, Motor Performans, Amator Sporcu Cocuklar

Cite this article: Ozudogru A, Yurdalan SU, Caglar GE. The Relationship Between Daily Physical Activity And Motor
Proficiency In 8-10 Years Old Amateur Children Athletes. Turk J Health S. 2023;4:1:X-X.
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INTRODUCTION

Today’s technologies make life easier, causing a noticeable
decrease in children’s exercise habits and serious health
problems (1). Individuals who spent their childhood physically
active are less likely to encounter these problems than those
who are not active. Therefore, it is necessary to look for the
cause and solution of the problem in childhood habits (2-4).

Between the ages of two and seven, children acquire basic
motor skills such as running, jumping, bouncing, catching,
throwing, and kicking a ball. These skills are considered
fundamental because they are necessary for daily life and are
commonly found in all children (5). Depending on age and
gender, basic motor skills are acquired with the maturation of
the neuromuscular system. The neural structures of children
between the ages of six and eight are close to those of adults.
Acquiring basic motor skills enables purposeful action later
in life. Apart from moving in space, human easily overcomes
obstacles and uses objects effectively (6, 7). Children with
weak motor skills may turn to sedentary life by avoiding the
physical obstacles they encounter during the day. Adequate
and balanced nutrition and regular physical activity should be
made a habit in childhood in order to prevent health problems
caused by sedentary life and to increase health status and
quality of life in adulthood (8). Since today’s children will
be the healthy adults of tomorrow, specific physical activity
programs should be designed and expanded for them.
Developing and implementing strategies to support children’s
health should also be other goals (9).

Based on these considerations, our research was planned to
determine whether there is a relationship between children’s
daily physical activities and their motor performance,
including basic motor skills, and to form a model for programs
to be developed for the protection and development of lifelong
health in the light of the results. In this context, the effect of
daily physical activity on motor performance in amateur
children athletes aged 8-10 years was investigated.

METHODS
Participants

The research was carried out in a sports club, which is
affiliated to Bornova District of Izmir province In this cross-
sectional study children who were registered to a sports club
and had written permission from their parents were included.
Inclusion criteria for amateur children athletes; being between
the ages of 8-10, participating in sports activities at least 2 days
a week, be interested in a sport as an amateur for at least one
year, and volunteering to participate in the study is provided
by both the family/ guardian and the child. The exclusion
criteria for amateur children athletes; the presence of a known

cardiac, neurological or orthopedic health problem, a history
of neuromuscular injury in the last 6 months, pain during the
evaluation, and not volunteering to participate in the study.
Before starting the study, participants were informed about
the study and signed the volunteer form parental consent
forms indicating that they participated voluntarily. Necessary
permissions were obtained from the Dokuz Eylul University
Faculty of Medicine Clinical and Laboratory Research Ethics
Committee (No: 26.12.2008/448).

Measurements

SDemographic information of all children participating in
the study was recorded, daily physical activity level and motor
performance were measured. Daily physical activity level
was measured using Bouchard’s Physical Activity Record
Questionnaire, and motor performances were measured using
the Bruininks-Oseretsky Motor Test Battery. These methods
are valid and reliable methods. (10-12).

Physical Activity Level

The daily physical activity levels of the cases were determined
using the “Bouchard’s Physical Activity Record” questionnaire.
In the survey; there are 5 columns, in the 1st column there
are numbers from 0 to 23 representing the hours of the day,
and next to the hours there are 4 columns that represent 1/4
of an hour as 0-15, 15-30, 30-45, 45-60 . With the help of
their parents, the subjects marked the activity code that
was appropriate for the activity they did in a 15-minute
period, taking into account the scale on the front page of the
questionnaire. Subjects were asked to fill in this table for 3
days in a week; It was reminded that two of these three days

should be weekdays and one should be weekends (11).
Evaluation of Motor Performance

In the research, the short form “Bruininks-Oseretsky Motor
Test Battery” was used to evaluate the motor performance
of children. The Bruininks-Oseretsky Motor Test Battery
consists of eight subtests such as running speed/agility,
balance, bilateral coordination, strength, upper extremity
coordination, reaction time, visual motor control, and upper

extremity speed/skill (10, 12).
Statistical analysis

The data obtained in the evaluation were analyzed by the
‘SPSS for Windows 20.0° program. Microsoft Office Excel
2003 program was used to calculate daily energy consumption
and physical activity score. The relationship of the evaluation
parameters with each other was interpreted by Pearson
Correlation Analysis in parametric conditions and Spearman
Correlation conditions.

Analysis in  non-parametric

Significance level was accepted as p<0.05.
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RESULTS

Table 1. Descriptive statistics of participants’ demographic
characteristics, motor performance and physical activity

measurements
Min. Max. Mean SD

Age (years) 8 10 9.18 0.80
Height (cm) 120 161 14243 854
Weight (kg) 23 65 3689 781
BMI (kg/m?) 1339  26.89 1809 2386

Runnin; 5 .

nn?rd’niliry Running Speed Agility (s) 6.54 958 7.87 0.59

Balance Standing on a Dominant Foot on the Balance Board (s) 3 10 9.02 2.10
Forward Heel-Toe Walk on Balance Board (step) 3 6 3.72 0.71
Alternately Raising and Lowering the Feet while 0 1 0.03 018

Bilateral Circling the Finpers ) }

coordination Knocking Hands While Jumping with Two Feet 1 3 331 057
(applause)

Strength Standing Long Jump (cm) 73 161 116 17.85

Upper Catch the Thrown Ball with Both Hands (shot) 3 5 4.63 0.64

extremity Throwing the Ball at the Target with the Dominant 1 5 351 115

coordmation  Hand (hit) - -

Reaction g eaction Time (cm) 12 30 2264 415

time

Visual . . . .

motor ?omu;a.nt Manual Line Drawing Along Straight Line 0 5 189 129

control Brror,

Upper Distinguish Colored Cards with Dominant Hand (card) 9 23 1434 264

extremity Dominant Manual Dotting in Circles (point) 17 40 26.64  5.58

speed/skill

Daily P . ; o1 12

Physical Daily Energy Consumption (kcal) 48720 264404 148602 671

f:f,‘e‘i"" Physical Activity Score 055 236 179 001

SD: standard deviation

Fifty girls and 37 boys, total 87 volunteer amateur children
athletes who have the mean age 9.18+0.8 years were participated
the research. Demographic characteristics of the participants,
descriptive statistics of motor performance and physical activity
measurements are shown in Table 1. In addition, when the
relationship between motor performance and physical activity
level of amateur children athletes are examined; A significant
correlation was found between daily energy consumption and
upper extremity coordination and reaction time (respectively;
p<0.05, r:0.399; p<0.05, r:0.303, p<0.05, r:-0.286). A significant
correlation was found between physical activity score and
running speed agility, balance, strength, upper extremity
coordination, reaction time and upper extremity speed agility
(respectively, p<0.05, r:-0.320; p<0.05, r:0.277, p<0.05, r:-0.267,
p<0.05, r:0.296, p<0.05, r:-0.270, p<0.05, r:0.303) Table 2.

Table 2. The relationship between motor performance and
physical activity level of amateur children athletes

Daily Energy ~ Physical
Consumption  Activity
(keal) Score
. P T -0.028 -0.320%
Running speed/agility Run Speed Agility () o 0828 0.011
Dominant Standing on Balance Board 1 -0.142 0.173
(s) P 0.266 0.174
Balance Forward Heel-Toc Walk on Balance _r 0.048 0.277
Board (step) P 0.711 0.028
Alternately Raising and Lowering the 1 -0.085 -0.025
Bilateral . Feet while Circling the Fingers D 0.510 0.846
rateral coo on Knocking Hands While Jumping with _r 0211 0220
Two Feet (applause) D 0.098 0.083
. r 0.085 0.267*
Strength Standing Long Jump (cm) o 0507 0.034
Catch the Thrown Ball with Both _r 0.399* 0.097
. - Hands (shot) P 0.001 0451
Upper extremity coordination  —qy o S Ball at the Target with _r 0.303* 0.296*
the Dominant Hand (hit) P 0.016 0.019
I . . T -0.286* -0.270%
Reaction time Reaction Time (cm) 5 0.023 0.032
Visval o trol Dominant Manual Line Drawing r -0.114 -0.136
1sual motor contro Along Straight Line (error) P 0375 0.287
Distinguish Colored Cards with r 0.177 -0.236
. P Dominant Hand (card) i) 0.164 0.063
Upper extremity speed/skill Dominant Manual Dotting i Circles _t 0224 0.303*
(point) P 0.077 0.016

*p<0.05. 12 correlation coefficient

DISCUSSION

In this study examining the relationship between daily physical
activity and motor performance in amateur children athletes
aged 8-10 years, daily energy consumption and physical
activity scores were found to be associated with many variables
of motor performance.

Looking at the literature, Williams et al. found that children
with poor motor performance were less active than children
with high motor performance in a study of 3 and 4 years old
preschool children (13). In addition, Wrotniak et al. reported
that motor skills were positively related to physical activity and
inversely related to sedentary activity in children aged 8 to 10
years (14).

The study by Ibis et al. in 2021, found that there is a positive
and significant relationship between physical activity level and
locomotor skills (15). In our study, parallel to the literature,
a positive relationship was found between upper extremity
motor coordination and daily energy consumption, and a
significant relationship was found between physical activity
score and running speed, agility, balance, strength and
reaction time. Accordingly, it can be concluded that there
is a relationship between daily physical activity and motor
performance in sports children aged 8-10 years. Our study,
unlike the previous studies with these variables, was carried
out on athletic children. Thanks to this research, it can be
stated that the relationship between physical activity and motor
performance seen in non-athletes is also valid in children who
are athletes. Physical activity has been associated with health in
many previous studies and physical activity is used to promote
health (16). According to the results of this research, we can say
that strategies to improve motor performance can be used in
addition to physical activity in improving health.

Balance means maintaining body position without external
help. Balance is an integral part of motor activity and motor
stated that balance
development begins in the first year of life and continues until

skills in children. Roncesvalles et al.

the ninth year (17). Stanek et al. investigated balance, weight,
height and physical activity level in children aged 7-9 years. As
a result of the study, they concluded that balance develops with
age in children, physically active children have better balance
results than inactive children, and the number of participation
in sports classes is not related to postural balance. (18). In
another study, Pujianto et al. concluded that physical activity
level in early childhood is associated with static balance (19).
The results obtained from our study are in line with the literature
and we found a significant relationship between some balance
tests and physical activity score. We think that the reason for
this may be that the proprioceptors and mechanoreceptors
stimulated in the muscles and joints have improved the balance
with the increase in physical activity.
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The benefits of regular physical activity for the health, physical
fitness, and behavior of school-age children and adolescents
have been debated for years (20). When the literature is
examined, the number of studies examining the relationship
between motor coordination and physical activity in children
is very few. Lopes et al. concluded that physical activity was a
predictor of motor control in children aged 6-10 years. (21).

In our study, it was observed that there was no significant
relationship between daily physical activity and some
parameters of motor performance. This may be due to the fact
that environmental factors can also affect engine performance.
In addition, the children in our research group were basketball
and volleyball players, and they were doing sport-specific
training at least 2 days a week. Their sport-specific training
may have resulted in better scores in some motor skills,
while lowering scores in some motor skills. Therefore, there
may not be a significant relationship with physical activity
in all variables of motor performance. However, since these
parameters can also be used to increase the level of physical
activity, such activities can be emphasized in children’s
participation in games and sports. The positive correlation
between physical activity and motor performance in our study
and similar studies in the literature shows that the tests can
also be taken as reference in activity program modelling. This
topic can be expanded in future research by customizing it to
age and gender.

CONCLUSION

According to the results of our research, it is understood that
there is a positive relationship between physical activity and
motor performance in amateur children athletes. Children
with weak motor skills can avoid the physical obstacles they
encounter during the day and switch to a more sedentary
lifestyle. For this reason, not only physical activity but also
motor performance and related parameters should be taken
into account when carrying out studies to increase physical
activity. As a result, following strategies to increase motor
skills from childhood is a goal that should not be overlooked
in improving the physical activity and health of the child in the
youth and adolescence period.
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Abstract

Background: Dysmenorrhoea releated with body mass index -less than 20 kg/cm2, smoking, early menarche,
longer menstrual cycles, irregular menstrual flow and a family history of dysmenorrhea. On the other hand, the
relationship between physical activity level and dysmenorrhea is still controversial.

Purpose of the study: This study aimed to examinate of the effect of the pandemic on physical activity and
dysmenorrhea together.

Results: Individuals’ severity of dysmenorrhea, menstrual symptoms, physical activity levels were assessed
with “Visual Analogue Scale (VAS)”, “Menstruation Symptom Questionarre (MSQ)”, “International Physical
Activity Questionnaire (IPAQ)”, respectively. Moreover; BMI was calculated. Assessments were carried out
twice, before -during the pandemic. The VAS value was 6.23 + 1.78 before the pandemic, it was 7.20 + 1.63
during the pandemic. The IPAQ score was 1274.67 + 1232.26 before the pandemic, it was 902.74 + 892.33
during the pandemic. While the changes in VAS (t: -3.549, p: 0.001) and IPAQ (t: 2.543, p: 0.013) values before
and during the pandemic were statistically significant MSQ (t: -.781, p: 0.437) and BMI (t: -.938, p: 0.351)

changes were not statistically significant.

Conclusion: When the severity of dysmenorrhea and physical activity levels were compared with before the
pandemic, a decrease in the level of physical activity and an increase in the severity of dysmenorrhea were
found statistically significant during the pandemic (p<0.05). Although there was an increase in BMI and
menstrual symptoms this increase wasn't statistically significant (p> 0.05).

Keywords: Dysmenorrhea, COVID-19, Physical Activity, Pandemic

Ozet

Girig: Dismenore, viicut kiitle indeksinin (VKI) 20 kg/cm2'den az olmas, sigara kullanimy, erken menars, daha
uzun siiren menstruasyon, diizensiz siklus ve ailede dismenore dykiisii ile iliskilidir. Ote yandan fiziksel aktivite
diizeyi ile dismenore arasindaki iligki halen tartigmalidir.

Amag: Bu ¢alismada pandeminin fiziksel aktivite ve dismenoreye etkisinin birlikte incelenmesi amaglanmustir.

Bulgular: Bireylerin dismenore siddeti, menstrual semptomlari, fiziksel aktivite diizeyleri sirasiyla “Vizuel
Analog Skala (VAS)”, “Menstruasyon Semptom Olgegi (MSO)”, “Uluslararasi Fiziksel Aktivite Anketi (UFAA)”
ile degerlendirildi. Ayrica katilimcilarin VKI degerleri hesaplandi. Pandemi éncesinde ve déneminde olmak
tizere iki kez degerlendirme yapildi. Pandemi oncesi VAS degeri 6,23 + 1,78 iken pandemide 7,20 + 1,63 idi.
Pandemi 6ncesi UFAA skoru 1274,67 + 1232,26 iken pandemide 902,74 + 892,33 idi. Pandemi 6ncesi ve
pandemideki VAS (t: -3,549, p: 0,001) ve UFAA (t: 2,543, p: 0,013) degerlerindeki degisim istatistiksel olarak
anlamli iken MSO (t: -.781, p: 0,437) ve VKI (t: -,938, p: 0,351) degerlerindeki degisim istatistiksel olarak
anlamli bulunmadi.

Sonug: Pandemi Oncesi ile pandemi sirasindaki dismenore siddeti ve fiziksel aktivite diizeyleri
kargilagtirldiginda, pandemi sirasinda fiziksel aktivite diizeyinde azalma ve dismenore siddetindeki artis
istatistiksel olarak anlamli bulundu (p<0.05). VKI ve menstriiel semptomlarda artis olmasina ragmen bu artis
istatistiksel olarak anlamli degildi (p> 0.05).

Anahtar Kelimeler: Dismenore, COVID-19, Fiziksel Aktivite, Pandemi
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INTRODUCTION

Dysmenorrhea, a gynecological problem called “painful
menstruation”, is frequently observed in women and
characterized by severe uterine pain, manifested as a cyclical
paininthelower quadrant oftheabdomen during menstruation
(1-3). There are two types of dysmenorrhea: primary and
secondary. While primary dysmenorrhea occurs without
an obvious pathological cause, secondary dysmenorrhea
occurs due to pathological causes such as endometriosis
and pelvic inflammatory disease (1,4-6). The pain caused by
dysmenorrhea is concentrated in the pelvic region, affecting
women to varying degrees, causing them to experience labor
loss at work and in school (1, 7, 8). A study conducted with
school-age girls reported that students’ absenteeism occured
due to dysmenorrhea (9). Working women are reported to
experience situations such as not being able to go to work or
not working with a good performance at least once a year with
a rate of 5%-14% (10). Dysmenorrhea is a common problem
among women both in Turkey and in other countries and
affects women negatively (11).

Risk factors that affect the emergence of dysmenorrhea are
reported as hormonal problems, prolonged exposure to stress,
vitamin deficiencies, smoking, unhealthy eating habits and
physical inactivity/sedentary lifestyle (12). Literature review
points to studies which indicated that sedentary lifestyle is a
risk factor for dysmenorrhea. (13, 14). Kaur et al. (2018) also
concluded that physical activity is significantly effective in
reducing pain and improving quality of life (15). Munuleh et
al. (2018) stated that physical activity reduces the symptoms
associated with dysmenorrhea (16).

Today, it is reported that physical activity is an effective
approach that can be used non-pharmacologically for
the prevention and treatment of dysmenorrhea (17).
Physical activity has the effect of reducing renin levels and
increasing estrogen and progesterone levels in women with
dysmenorrhea. This change caused by physical activity reduces
the physical symptoms related to dysmenorrhea and alleviates
the complaints (18). According to studies, exercises that
increase pelvic blood flow before menstruation delay the onset
of prostaglandin accumulation in this region and facilitate
the transfer of wastes from the uterus (19, 20). In addition,
regular exercise plays an important role in reducing stress and
increasing the level of endorphins (21). On the other hand,
some studies in the liteature did not detect any relationship
between physical activity level and dysmenorrhea. In their
study, Maruf et al. (2013) found no relationship between
physical activity and dysmenorrhea, on the other hand, Latthe
et al. (2006) reported an inverse relationship. In their study
on 1,127 women, Barcikowska et al. (2020) found that women
with sedentary lifestyles experienced dysmenorrhea, however
the frequency of physical activity did not have an effect on

dysmenorrhea (22-24). Studies show that sedentary lifestyle is

a risk factor for dysmenorrhea (13, 14).

In the studies carried out, the effect of physical activity in
dysmenorrhea has not been clearly determined (25). However,
the effects of physical activity limitation on health parameters
in patients with dysmenorrhea during the pandemic are
unknown. Accordingly, this study conducted to determine
the effects of chancing in physical activity levels during the
pandemic period on pain and menstrual symptoms in patients

with dysmenorrhea.

MATERIAL AND METHODS
Type of Research

The descriptive study used quantitative research methods.
Research Sample

The sample of the study consisted of individuals between the
ages of 18-27 who were diagnosed with primary dysmenorrhea
by an obstetrician and gynecologist. Inclusion criteria were as
follows: not being pregnant before, not using drugs that cause
dysmenorrhea, and agreeing to participate in the research.
The exclusion criteria were as follows having undergone
any surgical intervention related to dysmenorrhea, inability
to stand without support, having cardiovascular disease,
having irregular menstrual cycles, continuous drug use,
cancer diagnosis, and refusal to participate in the study (26).
Participants who did not fill out the questionnaire in full were
not included in the study even though they met the inclusion
criteria.

Measures

The study, carried out with 85 participants who agreed to
participate in the study and met the inclusion criteria, was
implemented in two phases when the data were collected:
February 1-28, 2020, and November 1-30, 2020.

Participants’ socio-demographic characteristics were collected

by face-to-face interview method.
Pain

Pain of the cases were assessed with Visual Analog Scale
(VAS). VAS is a 0-10 cm (or 0-100 mm) horizontal line
denoting the absence of pain at one end and the most severe
pain at the other end (27). VAS has advantages since it is easy
to understand and apply and it has been found reliable and
valid in studies to measure the severity of menstrual pain (28).

Menstrual Symptoms

The cases’ menstrual symptoms were determined with
Menstruation Symptom Questionnaire (MSQ). This scale was
developed by Chesney and Tasto in 1975 to evaluate menstrual
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pain and symptoms, and a Turkish validity and reliability study
was conducted by Giiveng et al. in 2014. The five-point Likert
type scale consists of 22 items and 3 sub-dimensions: “Negative

effects/somatic complaints”,
“Coping methods” (29, 30).

Menstrual pain symptoms” and

Physical Activity Levels

Participants’ physical activity levels were evaluated by

(IPAQ),
developed by Craig et al. (31). The validity and reliability study

International ~ Physical ~Activity Questionnaire
of the questionnaire was conducted by Saglam in Turkey in
2010 (32). This study utilized the self-report short IPAQ form
“last 7 day recall” to evaluate the level of physical activity for
the last seven days. In this study, individuals were divided into
3 groups as physically inactive (<600 MET-minutes/week),
with insufficient physical activity (600-3000 MET-minutes/
week) and with adequate physical activity level (>3000 MET-

minutes/week) (33).
Statistical analysis

The data obtained in the study were analyzed with the Statistical
Package for the Social Sciences (SPSS) Program version 25.0
(New York, IBM Corp) by writing the minimum, maximum,
mean and standard deviation values for numerical values. The
data were normally distributed according to the Kolmogorov-
Smirnov test. Therefore the parametric tests were used for
statistical analyses. The related-sample t-test was used to
determine the difference between first and second assessment.

A p value of <0.05 was considered statistically significant.
Ethics

Before starting the study, ethics committee approval was
obtained from the Scientific Research and Publication Ethics
Committee of Cappadocia University (Decision no: 2020.22-
29533901-204.07.07-11321).  After the
participants were informed about the content of the study, they

Application no:

read and signed the informed consent form stating that they
voluntarily participated in the study. This study was conducted
in accordance with the Declaration of Helsinki.

RESULTS

The cases mean age (min:19- max:27) was 20.75+1.23 years old.
The body mass index (BMI) of the individuals participating in
this study was determined to be 21.50 + 3.36 kg/m*> (n=85)
before the pandemic and 21.97 + 3.15 kg/m? (n=85) during the
pandemic. While the severity of dysmenorrhea of participants
was 6.23 + 1.78 (n=85) before the pandemic, it was 7.20 +
1.63 (n=85) during the pandemic. While the individuals’ total
MSQ score was 6.23 + 1.78 (n=85) before the pandemic, it was
7.20 £ 1.63 (n=85) during the pandemic. It was found that
the participants’ IPAQ score was 1274.67 + 1232.26 (n=85)
before the pandemic, it was 902.74+ 892.33 (n=85) during
the pandemic (Table 1). Based on physical activity levels,

individuals were divided into 3 groups as physically inactive,
not active enough and active. It was observed that 60% (n=51)
of the participants were in the “not active enough” group before
the pandemic, and 55.3% (n=47) were in the “inactive” group
during the pandemic (Table 1).

Table 1. Participants’ Age and BMI, VAS, MSQ, IPAQ Scores
Before and During the Pandemic

Minimum Maksimum | Mean + SD
(n: 85) (n: 85) (n: 85)
Age 19 27 20.75=1.23
BMI (kg/m?) 1. assessment | 16.9 294 21.50+3.36
2. assessment 16.7 32.8 21.97x3.15
VAS 1. assessment 2 10 6.23+1.78
2. assessment 3 10 7.20=1.63
MSQ 1. assessment | 41 96 74.01 = 13.09
2. assessment 49 105 79.00 = 13.88
IPAQ 1. assessment | 66 8226 1274.67 £ 1232.26
2. assessment 66 4590 902.74 + 892.33
% n
Physical | Inactive 1. assessment | 31.8 27
Activity Not active 60 51
Levels enough
Active 8.2 7
Inactive 2. assessment | 55.3 47
Not active 44 36
enough
Active 2.3 2

*BMI: Body mass index, VAS: Viziiel Analog Scale, MSQ: Menstruation Symptom
Questionarre, IPAQ-SF: International Physical Activity Questionnaire.

There was a statistically significant difference between the
mean scores of cases’ VAS (t= -3.549, p=0.001) and IPAQ (t=
2.543, p=0.013) before and during the pandemic. There was no
statistically significant difference between the mean MSQ (t=
-0.781, p=0.437) and BMI (t= -,938, p=0.351) scores of cases
before and during the pandemic (Table 2).

Table 2. Participants’ VAS, MSQ and IPAQ Scores Before and
During the Pandemic

n Mean + SD t )1

VAS 1. assessment | 85 6.23+ 1.78 -3.549 0.001
2. assessment | 85 720+ 1.63

MSQ 1. assessment | 85 74.01=13.09 -.781 0.437
2. assessment | 85 79.00=13.88

IPAQ 1. assessment | 85 1274.67 = 1232.26 2.543 0.013
2. assessment | 85 902.74 + 892.33

BMI 1. assessment | 85 21.50£3.36 -.938 0.351
2. assessment | 85 21,97 =315

VAS: Vizilel Analog Scale. MSQ: Menstruation Symptom Questionarre, IPAQ: International
Physical Activity Questionnaire, BMI: Body Mass Index.

DISCUSSION

In the study in which we investigated the effect of physical
inactivity on dysmenorrhea, changes were detected in physical
activity level, pain and menstrual symptom scale. The most
important findings of this study was the decrease in the
physical activity during pandemic period and increase in pain
due to dysmenorrhea. In addition although the MSQ score
and BMI score changed negatively during the pandemic, it
did not show a statistically significant change. In their study,
Gurel et al. (2021) examined the change in body mass during
the lockdown period in the COVID-19 pandemic and reported
that 44.6% (n=116) of the participants had an increase in body
weight (34). In a different study conducted with women with
dysmenorrhea, mean BMI was found to be 21.63+2.98 kg/m?
(n=23) (35).
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It was determined that the difference between the 1st and
2nd BMI scores of the cases was approximately 0.50 kg/m”.
According to BMI, the results of the study show parallelism
with the literature.

Takeda et al. (2021) reported that the VAS value increased
when compared to the pre-pandemic measurements, and
this increase was statistically significant (36). Buran and
Oter (2022) reported that menstrual pain was more severe
in those who had COVID-19 and this pain change was
statistically significant (37). In this study, it was reported that
the VAS values of the participants, which show the severity
of dysmenorrhea, increased during the pandemic compared
to the pre-pandemic period (p=0.001). According to VAS, the
result of the study shows parallelism with the literature. The
increase in the pain intensity of the participants may be due to
the decrease in their physical activity levels.

It has also been reported that the increase in body mass
index causes edema in the extremities, cramps, back pain and
an increase in the severity of dysmenorrhea (38, 39). It can
be thought that the decrease in physical activity levels and
increase in BMI in the pandemic period may be among the
factors provoking pain.

The increased number of MSQ scores reflected that negative
situations in menstrual symptoms. In their study Issa et al.
(2022) found prepandemic score is 70.04 + 18.02, pandemic
score is 72.65 + 21.72 (40). They examined the change MSQ
score was significantly found after the pandemic compared to
before it. According to the results of our study changing in MSQ
scores from 74.01+13.09 to 79.00+13.88 were found. Although
there was differences between the score of assesments, this
chancing scores was not statistically significant.

CONCLUSION

This study, which examined the effect of physical inactivity/
sedentary lifestyles on dysmenorrhea, concluded that the
pandemic conditions decreased participants’ physical activity
levels and increased their VAS and BMI values. Hence,
increasing the level of physical activity can reduce the negative
effect of dysmenorrhea, which seriously affects the quality of
life. In order to minimize the negative impact of the pandemic
on physical activity, quality time can be spent by following
exercise programs from media communication tools during
the time spent at home. Physical activities such as walking,
running, climbing and ascending-descending stairs can be
done in open areas.

LIMITATIONS

The limited age range of the sample and hence the assessment
of individuals in similar age ranges along with the probability

that the MSQ score may change if the individuals are not in the
same menstrual period are the limitations of this study.
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Abstract

Background and purpose: This qualitative research was conducted to explore the experiences of nurses while
opening a new intensive care unit.

Methods: The semi-structured interviews were conducted with nine nurses working in the pediatric intensive
care unit at Mugla Education and Research Hospital. This pediatric intensive care unit is a new unit that opened
on October 19, 2020.

Results: The results of the research consist of the nine nurses’ experience while opening the Pediatric Intensive
Care Unit (PICU). The nurses stated that they lacked supplies and equipment in the first days of the PICU that
the situation resulted in a loss of manpower. The nurses stated that they were afraid and worried about medical
errors and pediatric care because they had no experience in caring for children. All nurses were assigned to
different departments due to low patient numbers in the first few months. It was found that the nurses felt
anxiety and their motivation decreased because they did not know what kind of work environment they would
find in this PICU and which patients they would care for.

Conclusion: It is recommended to plan the number of staff for the unit according to the number of beds, and
to employ these nurse professionals in the field of pediatric units before the PICU.

Keywords: Experience, pediatric intensive care, pediatric nurse

Ozet

Caligmanin Konusu ve Amaci: Bu nitel aragtirma, yeni bir yogun bakim tinitesi kuran hemsirelerin bu siirecte
yasadiklari deneyimlerini incelemek amaciyla yapilmustir.

Yontem: Mugla Egitim ve Aragtirma Hastanesi Cocuk Yogun Bakim Unitesi 19 Ekim 2020 tarihinde kurulan
yeni bir {initedir. Arastirmada Mugla Egitim ve Arastirma Hastanesi Cocuk Yogun Bakim Unitesinde kurulma
agsamasindan itibaren ¢alisan dokuz hemsire ile yar1 yapilandirilmis goriismeler gergeklestirilmistir.

Bulgular: Aragtirma bulgularini yogun bakim deneyimi olan dokuz hemsirenin yogun bakim kurma siirecinde
yasadiklar1 sorunlar olusturmaktadir. Hemsireler yogun bakim kurulma siirecinin ilk gtinlerinde malzeme ve
cihaz yetersizligi yasadiklarini ve durumun is giicii kaybina neden oldugunu belirtmislerdir. Cocuk hastanin
bakiminda deneyimli olmadiklar igin hemsireler tibbi hata ve pediatrik bakim konusunda korku ve endise
yasadiklarini ifade etmislerdir. Hemgirelerin tamamu ilk aylarda hasta sayisinin az olmasi nedeniyle farkl
birimlerde gorevlendirilmistir. Bu birimlerde nasil bir ¢aligma ortamu ile karsilasacaklarini ve hangi hastalara
bakim vereceklerini bilmedikleri igin hemsirelerin anksiyete yasadiklar1 ve motivasyonlarinin azaldigi
belirlenmigtir.

Sonug: Yasanacak sorunlarin 6niine gegmek igin; hastane idaresi ile is birligi saglanarak medikal malzemelerin
erken temin edilmesi, yatak sayisina uygun olarak birimde ¢alisacak gorevli sayisinin planlanmasi ve bu saglik
profesyonellerinin kendi birimleri kurulana kadar pediatri alaninda istihdaminin saglanmasi onerilmektedir.

Anahtar Kelimeler: Cocuk yogun bakim, pediatri hemgiresi, deneyim

Cite this article: Manav G., Muslu GK., Altunkaynak S., Kara R., Coban Y. Nurses’ Experiences In Establishing Pediatric
Intensive Care: Example of a Qualitative Study. Turk J Health S. 2023;4:1:X-X.
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INTRODUCTION

Intensive care units are departments that care for patients with
one or more organ failures, who require intensive care after
trauma, and where many procedures are performed. Due to
the use of advanced technological equipment in intensive care
units, it is important for the care and treatment of patients
that the medical professionals who work in these units are
knowledgeable, experienced, and qualified (1).

The intensive care units are divided according to their
specialties. Depending on the diagnosis and care needs,
pediatric patients are cared for in the Pediatric Intensive
Care Unit (PICU) and the Neonatal Intensive Care Unit. The
PICUs are units where children aged one month to 18 years
whose medical condition is critical are admitted, closely
followed, and monitored, advanced life support is provided
and multidisciplinary care and treatment are provided (2).
This units are designed differently than those for adults. The
principles of family-centered care are applied in these units.
This units are organized so that the child’s parents or legal
guardians can stay with the child for 24 hours, as long as the
unit and the patient’s condition permit (3).

When a tracheotomy was performed in 1950 on a Danish
child with respiratory distress due to polio, the lack of PICUs
became apparent. The first PICU was established in Sweden in
1955, followed by Europe, Australia, and North America after
1960. In our country, the first PICU was opened at Istanbul
College Medical School in 1994 (2). Half of the PICUs in our
country became operational in the early 2000s. The criteria
for admission to a second- and third-level unit are also
different. Children diagnosed with respiratory failure, cardiac
arhythmias, fluid-electrolyte imbalance, epilepsy, diabetic
ketoacidosis, and gastrointestinal bleeding are admitted to
a second-level pediatric intensive care unit, while third-
level units admit more severe patients such as chronic renal
failure, organ transplantation, cardiac disease disrupting
hemodynamics, head trauma, and spinal cord injury (4).

Nurses, who are an integral part of the health care system,
have an important position in the delivery of health care
services (5). Especially in intensive care units, the nurse is
the most important member of the care team, as he or she is
primarily responsible for the care of the patient (6). Intensive
care nurses are the team members who spend a long time with
the patient in the units, notice the slightest change and treat,
care for and, if necessary, perform the first intervention on
the patient. Critical care nurses should possess the qualities of
critical thinking, rapid clinical decision making, use of medical
equipment, and harmonious collaboration, as well as their
knowledge and skills related to applied care. These qualities
they are expected to possess, along with critical patient care,

can increase the anxiety level of nurses working in intensive

care units (7). In addition to the heavy workload, pediatric
nurses working in the intensive care unit also experience the
emotionality of caring for a critical child, the problems of
the family and the child, and the intense process of loss. In
addition, the simultaneous care of children at different stages
of development may require them to demonstrate different
communication skills. For example, it may be difficult for
pediatric nurses to care for a one-month-old baby and a
16-year-old adolescent at the same time (8). Therefore, there
is a need for highly skilled nurses in PICUs.

The main responsibilities of pediatric critical care nurses are:
Prevent infections, assess the patient using scores and scales
used in intensive care units, monitor the patient, provide close
care, plan and apply appropriate nursing care, perform the
patient’s breathing exercises and provide appropriate care to
the patient connected to the ventilator, perform procedures
such as suctioning, positioning, and postural drainage. This
also includes providing appropriate nursing care to reduce
pressure ulcers and risk factors, providing and applying oral,
enteral, and parenteral nutrition to the patient, and assisting
the patient and family in obtaining psychosocial support and
resources (1,2,7,9).

Improving the quality of care in intensive care units and
managing critical patients is possible with the options
available to the healthcare team. Proper planning of
the unit design, adequately qualified medical staff, and
well-functioning supplies and equipment are important
requirements for these units. The intensive care units must be
properly planned to increase the quality of work and reduce
workload. The provision of adequate medical equipment,
regular calibration of instruments, appropriate placement of
materials, proper planning of lighting and ventilation systems
directly contribute to the care provided by the healthcare team
working in intensive care units (10).

Nurses play an active role in planning, providing materials, and
creating a work order in a newly opened intensive care unit.
For this reason, no research on this topic was found during the
literature search. It is expected that the experiences of nurses
while opening a new unit will contribute to the healthcare team
going through the same process. This qualitative research was
conducted to examine nurses’” experiences during the opening
of the 3rd level pediatric intensive care unit, which opened on
October 19, 2020, in a 500-bed training and research hospital.

METHODS

This qualitative study was conducted to explore the experiences
of nurses while opening a new pediatric intensive care unit.

Research Questions:

What are the experiences of nurses while opening a PICU?
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What are the factors that influence nurses’” experiences?

What are the suggestions for experiences while opening the
PICU?

Setting

The pediatric intensive care unit at Mugla Education and
Research Hospital was opened on October 19, 2020. During
the opening of the unit, nine nurses and one physician worked.
In this study, semi-structured interviews are conducted with
nine nurses working in this PICU of Mugla Education and
Research Hospital. The research data was collected using a
semi-structured interview form consisting of four questions
prepared based on the literature, and expert opinions were
obtained. The questions were related to four themes describing
the experience of setting up the PICU (unfamiliarity with the
child patient, lack of supplies/equipment, transfer to other units
as a supplementary nurse, adjustment/orientation problems).

Data collection

The purposive sampling method used to identify participants
resulted in the selection of nine nurses working in the PICU at
Mugla Education and Research Hospital. Purposive sampling
method consists of individuals who can provide appropriate
responses for the purpose of the study (11). Purposive sampling
allows for an in-depth study of situations that are thought to be
rich in information (12).

In qualitative studies, small groups are generally preferred. This
is because in large groups, observation and interviewing begin
to be repetitive at a certain point and cause additional time
to be spent. In qualitative studies, the data should be detailed
rather than broad (12,13).

Table 1: Personal Characteristics of Participants

Participants = Age Gender Years of  Experience in = Experience = Voluntary
work Intensive with Transition
Care Unit Pediatric
Patients
Nurse E1. 26 F 4 Yes No No
Nurse E2. 32 F 10 No Yes Yes
Nurse C. 34 F 12 Yes Yes Yes
Nurse G. 27 F 4 Yes Yes Yes
Nurse B. 43 M 13 Yes No Yes
Nurse $. 32 F 10 Yes No Yes
Nurse R. 40 F 19 Yes Yes Yes
Nurse S. 30 M 7 Yes No Yes
Nurse K. 26 K 4 Yes Yes Yes

It can be seen that the personal characteristics of the nurses
who participated in the study were similar (Table 1).

Ethical consideration

Prior to the study, approval was obtained from the Ethics

Committee of Mugla Sitki Kogman University of Health
Sciences (Decision Number: 81-Decision Date: 26.04.2021),
approval was obtained from the Mugla Provincial Health
Directorate, and informed consent was obtained from the
nurses participating in the study.

External and internal validity and reliability of the study

The study paid attention to the concepts of external and internal
validity and reliability. To ensure the internal validity of the
study, expert opinions and consent of the nurses participating
in the study were obtained for the interview questionnaire used
in the study before its use. To ensure the external validity of
the study, the period of implementation of the study is given,
the process of data analysis and the selection of methods used
in the study are explained. To ensure the internal reliability of
the study, data loss was prevented by using a recording device,
and the results were shared without comment. To ensure the
external reliability of the study, the consistency of the results
was checked.

Statistical analysis

The data collected in qualitative research is analyzed in two
ways: descriptive and content analysis (14). The data obtained
from this research was analyzed using the ‘Descriptive Analysis’
method.

. A framework was created to group the obtained data.
. The data were analyzed using the created framework.
. The processed data were defined and some data were

directly evidenced by the nurses’ sentences.

. The results were explained and interpreted.

RESULTS

The study interviewed nine nurses about the process of being
placed in a newly opened unit and their experiences during
this time. Four frames (themes) were formed when examining

the responses and this frame was supported by the nurses’

sentences.
Unfamiliari Lack of Transfer to Adjustment/
with the chutg supplies/ other units as a
supplementary orientation
patient equipment s I

Figure 1. Structured Interview Themes

Theme 1. Unfamiliarity with the child patient

Since nurses have not yet been assigned according to the
specialty nursing staff, they may be assigned to adult or
pediatric patients depending on the decision of the hospital
administration, the needs of the unit, and the demand for
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nurses. Since a pediatric intensive care unit was opened for
the first time in the hospital where the study was conducted,
the nurses working in this unit were transferred from other
departments of the hospital, especially pediatric services.
For this reason, it was found that team members, generally
composed of nurses providing health services to adult patients,
experienced anxiety and hesitation when caring for pediatric
patients who were in critical condition. The statements of the
three nurses who participated in the research on this topic

were as follows:

“I did not feel competent, I started very hesitantly because I did
not have any experience with children.” (Nurse E1.)

“I was very excited in the PICU, I wanted to volunteer, I had
never seen a pediatric patient before, I was most afraid of the
dose calculation of the medications.” (Nurse S.)

“I have always worked in the adult units, I wanted to transfer
because I thought the pediatric patient would be less stressful,
but since I had never worked before, I was nervous in case I
could not make it” (Nurse G.)

Theme 2. Lack of supplies/equipment

One of the most important components of care and treatment
in the intensive care unit is the medical equipment and special
devices. When planning the opening of the unit, purchase
and supply requests for special materials and equipment
were made. However, the delivery time for some equipment
has been extended, and some equipment and materials could
not be obtained for reasons beyond our control. The lack or
limitation of these materials and equipment not only makes
patient care more difficult, but also decreases the motivation
of nurses working in the department and leads to loss of
manpower. Nurses’ opinions on this issue are as follows:

“The biggest challenge we faced was the lack of equipment.
We did not even have a pumping device. We did not have a
nebulizer, we started with a big shortage. So we had a lot of
difficulties.” (Nurse C.)

“Our materials are very inadequate. Our equipment was
inadequate.” (Nurse E1.)

“There were shortages of materials, but it is still not quite
finished. Because we continue to have difficulties in working”
(Nurse E2.)

“We had material problems in the first month because it is a

newly opened department.” (Nurse K.)

“The lack of some special and important materials gave us a
hard time. We were looking for supplies and equipment from
other units.” (Nurse R.)

Theme 3. Transfer to other units as a supplementary nurse

In newly opened departments, patient acceptance is initially

low. However, staff scheduling is done as if the unit is at
full capacity, even though the number of patients is low
according to current written regulations. This PICU was also
fully staffed, but when the number of patients was low, the
nurses working there were assigned to other units by hospital
managers during working hours. It was found that reasons
such as the lack of continuity of the additional assignments,
the change in working hours, and the lack of notification to
the staff during work scheduling led to psychological pressure
and loss of motivation among the staff. Nurses’ statements on
this issue are as follows:

“Managers would send us to other departments and say, You
have a patient or two. In fact, I was pulled off to another
department during my first shift. I think we could have taught
each other more if we had been here at the time. But we struggled
for a long time because we were not in PICU.” (Nurse E2.)

“Of course, there were departures in the opening phase because
there were not enough patients to begin with. Nurses were
pulled to other areas. Then, of course, as the number of patients
increased, we continued to work in our place.” (Nurse K.)

“Our first shift was a bit of a nuisance because we were moved to
other units because of the small number of patients.” (Nurse R.)

“Since we have a small number of patients, we were reassigned
to other departments in the hospital.” (Nurse B.)

“On my first shift there was a 40-day-old baby who was admitted
to the hospital with suspected internal bleeding, the baby had to
be hungry. He was crying for 24 hours and I could not move
because my colleagues were pulled off to other departments. It
was the worst shift in my life.” (Nurse S.)

Theme 4. Adjustment/orientation problems

It was found that the nurses who started working in the unit
had difficulty adapting to the PICU because they had no
experience in caring for pediatric patients and were constantly
assigned to other wards. The nurses who had difficulty
adjusting commented on this issue as follows:

“If we had been trained on the equipment here, we might have
been able to adjust more easily if they had tried to train us here,
if they had not pulled us to other units during our first shifts”
(Nurse E2.)

“If our materials had been fully obtained and opened, the
adjustment would have been easier, that process would have
gone better if we had not been pulled off to other units.” (Nurse
S.)

DISCUSSION

Most of the nurses interviewed have critical care experience
and volunteered to join the team to work in the newly opened
pediatric intensive care unit. The fact that the nurses choose
the ward where they will work contributes to their positive

Turkish Journal of Health and Sport Volume:4 Issue:1 Mar 2023 I 25



Kara R. et al.

Experiences While Opening a Pediatric Intensive Care Unit

thoughts and high motivation. In the study by Yesiltas and
Gul (2016), it was found that the job satisfaction of nurses
who choose the unit they will work in is high (15). Although
most of the nurses participating in the study have experience
in intensive care units where adult patients are located, they
do not have experience caring for pediatric patients. Although
the nurses volunteered to prefer the newly opened PICU,
they indicated that they experienced fear and anxiety when
caring for pediatric patients. It is well known that pediatric
patients are not miniature adults and have different care needs.
Children receiving care in the pediatric intensive care unit are
vulnerable and depend on nurses to meet their needs. Pediatric
nurses can assess children’s care needs holistically, with a care
plan developed in accordance with the principles of atraumatic
and family-centered care (16,17). In Mattsson et al’s (2013)
qualitative study of nurses’ concerns in PICU, it was found that
nursing care was not always responsive to the child’s needs and
compromised the child’s well-being (18).

Nurses participating in the study stated that caring for a
pediatric patient requires more attention and they are afraid
of making medical and medication errors. Because pediatric
doses are calculated individually based on the patient’s age,
body weight, body surface area, and clinical condition, the
administration dose of each medication varies. In addition,
medication errors are more likely to have serious and fatal
consequences in pediatric patients than in adults (19,20).

The nurses participating in the study stated that they were
assigned to different services due to the low number of patients
in this newly opened department and that this rotation
schedule had a negative effect on them. In the study by Durmus
et al. (2018), it can be seen that there is a significant difference
between the constant rotation of the department, the way of
working and the duration of overtime and the burnout scores
of the nurses (21). In this study, it was found that nurses had
difficulty keeping up with the operation of their assigned
departments and that this situation caused them anxiety. It
was found that caring for adult patients on some workdays and
caring for pediatric patients on some workdays resulted in role
conflict.

The medical equipment and materials to be used in this newly
opened PICU were executed in accordance with the appropriate
procedures. When the pediatric patients were admitted to the
ICU, the lack of equipment and supplies and the lack of training
in the use of equipment led to a loss of motivation among nurses
and a loss of manpower. According to the study by Karayurt et
al. (2018), it was found that nurses spend 30% of their time
searching for materials and equipment, resulting in loss of
motivation (22). According to the study of Kog et al. (2017),
it was found that the inability of nurses to find appropriate
equipment increases the stressful situation at work (23).

Limitations

The limitation of this study is the fairly small sample size of
PICU nurses.

CONCLUSION

During the opening of the PICU, nurses expressed their
experiences under the headings of unfamiliarity with the
pediatric patient, lack of supplies/equipment, transfer to
other departments as an additional nurse, and adjustment/
orientation problems. In the absence of comparable research
in the literature, it is anticipated that this qualitative study will
contribute to the understanding of the emotions experienced
by health professionals when opening a new department. To
prevent the problems that may occur, it is recommended to
work with the hospital managers to provide early medical care,
plan the number of staff for the unit according to the number of
beds, and employ these health professionals in pediatric units
before the PICU.
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Abstract

Aim: This study was planned to evaluate gait differences in healthy adolescents with adolescent idiopathic
scoliosis (AIS). In addition, it was aimed to evaluate the correlation between gait parameters and other variables
of patients with AIS.

Material-Method: Forty adolescent individuals were included in the study. While 20 of these individuals
were patients with AIS, 20 were healthy adolescents. In this study, gait analysis of each case was evaluated
with Biodex Unweighing System (Inc. Shirley, USA), spinal deformity perceptions with Walter Reed Visual
Assessment Scale (WRVAS), self-perception of trunk deformity with Trunk Appearance Perception Scale
(TAPS) , quality of life with Scoliosis Research Society-22 (SRS-22), and fear of movement was assessed with
the Tampa Scale of Kinesiophobia (TSK).

Result: According to the results of our study; Compared to the healthy control group, subjects with AIS have
been shown to differ significantly, they had shorter duration of standing on one leg (p=0.028), shorter mean
stride cycle (p=0.003), longer mean right stride length (p= 0.035), longer mean left stride length (p=0.039) and
worse ambulation indices (p=0.036). In addition, statistically significant correlations were found between Cobb
angle and WRVAS and TAPS in the group with AIS, and between walking speed and age, One Leg Standing
Time, TSK and stride cycle (p<0.05).

Conclusion: As a result, it was determined that some gait parameters of patients with AIS showed deviations
from normal when compared to healthy adolescents.

Keywords: Adolescent idiopathic scoliosis, gait parameters, Quality of life , Kinesiophobia, Scoliosis Perception.

Ozet

Amag: Bu calisma adélesan idiyopatik skolyozlu (AIS) saglikli adélesanlarda yiirityiis farkliliklarin
degerlendirmek icin planlanmistir. Ayrica AISli hastalarin yiiriiyils parametreleri ile diger degiskenler
arasindaki iligkinin degerlendirilmesi amaglanmugtir.

Gereg ve Yontem: Galigmaya 40 adélesan birey dahil edildi. Bu bireylerin 20’si AIS’li hasta iken, 20’si saglikly
adolesanlardan olugmaktadir. Bu ¢aligmada her bireyin yiiriime analizi Biodex Unweighing System (Inc.
Shirley, ABD), spinal deformite algilar1 Walter Reed Gorsel Degerlendirme Skalasi (WRVAS) ile, govde
deformitesinin benlik algis1 Trunk Appearance Perception Scale (TAPS) ile yasam kalitesi Skolyoz Arastirma
Dernegi-22 (SRS-22) ile ve hareket korkusu Tampa Kinezyofobi Olgegi (TSK) ile degerlendirildi.

Bulgular: Calismamizin sonuglarina gére; Saglikli kontrol grubu ile karsilagtirildiginda, AIS’li bireylerin anlamly
farklilik gosterdigi, tek ayak tizerinde durma siirelerinin daha kisa (p=0,028), ortalama adim dongiilerinin
daha kisa (p=0,003), ortalama sag adim uzunluklarinin daha uzun oldugu (p= 0.035) ve daha uzun ortalama
sol adim uzunlugu ile (p=0.039) daha kotii ambulasyon indeksleri (p=0.036) oldugu gosterilmistir. Ayrica
AIS’li grupta Cobb agis1 ile WRVAS ve TAPS arasinda ve yiiriime hizi ile yas, tek ayak tizerinde durma siiresi,
TSK ve uzun adim dongiisti arasinda istatistiksel olarak anlamli korelasyonlar bulundu (p<0,05).

Sonug: Sonug olarak AISli hastalarin bazi yiiriime parametrelerinin saglikli adélesanlara gore normalden
sapmalar gosterdigi belirlendi.

Anahtar Kelimeler: Addlesan idiyopatik skolyoz, Yiiriime parametreleri, Yagam kalitesi, Kinezyofobi, Skolyoz
Algs1.

Cite this article: Alazzawi A., Kaya Mh., Biiyiikturan B. And Biiyiikturan O. Comparison Of Walking Parameters In Adolescent
Idiopathic Scoliosis And Healthy Adolescents, Turk J Health S. 2023;4:1:X-X.
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INTRODUCTION

Adolescent idiopathic scoliosis (AIS) is a progressive growth
condition characterized by a three-dimensional deformation
of the spine with lateral curvature and rotation of the vertebral
bodies (1). It is the most prevalent form of pediatric scoliosis
and the most common type of orthopedic disorder (2). People
between the ages of 10 and 16 are most often affected during
the growth spurt just before puberty. The incidence of AIS is
estimated to be between 1% and 3% of the population, Female
are more vulnerable than male (3).

The most common human movement in daily activities is
walking. There are several advantages to walking properly with
the proper technique and posture. It can help you avoid back
problems and muscular pains, lower your chance of injury, and
much more. It’s not difficult to walk with the proper gait and
posture, but it does require some practice. However, in AIS
it’s important to know the effectiveness of spine deformation
on gait parameters (walking speed, step cycle, step length,
time on each foot, and ambulation index result), AIS has been
shown in several studies to alter the connective structure of the
spine, resulting in changes in mobility and balance. Previous
studies varied in terms of Gait patterns it’s differed between
patients with AIS and their healthy peers in some studies (4,
5,6,7,8,9, 10). On the other hand, Lao et al. (11) did not
find a significant difference in ambulation index between the
two groups or between the right and left limbs. In addition,
spatiotemporal gait parameters did not differ significantly
between the two groups, according to Schmid et al (12). It did
not show significant differences between the two groups. These
contradictory results in most of the previous studies that were
conducted might be due to variable differences in assessing
asymmetries, which requires more studies to determine the
origin and consequences of these results. The existing data on
AIS is minimal, and the majority of the data comes from a
limited body of research.

INDIVIDUALS AND METHODS

40 individuals aged 10-18 years were evaluated after getting
the agreement of the patient’s carers. Applied in Ahi Evran
University, School of Physical Therapy and Rehabilitation
Kirsehir, Turkey. The study was conducted between September
2021 and December 2021. The study was approved by the Ethics
Committee. The study was conducted in accordance with the
principles of the Declaration of Helsinki. 20 AIS patients in
our study demonstrated varying severity of spinal deformity
from mild, less than 20 degrees, to even more than 45 degrees
of Cobb’s angle according to Lenke criteria. In addition 20 age-
matched peers without idiopathic scoliosis, exercise therapy
contraindicated, previous surgical intervention for scoliosis,
and individuals with other disorders were excluded from the

study.

At the beginning, the demographic data of the subjects (age,
gender, height, weight, dominant side, and term birth) was
evaluated face-to-face. We utilize a scoliometer to assess Cobb
angle in addition to the clinical type (scoliosis type, severity,
assistive devices, and orthoses). Furthermore, we described
their perception of spine deformity by using the Walter
Reed Visual Assessment Scale (WRVAS), Trunk appearance
perception scale (TAPS) for assessing self-perception of trunk
deformity, the Scoliosis Research Society (SRS-22) Scoliosis
Patient Questionnaire for assessing QOL and psychological
well-being, and the Tampa scale of kinesiophobia (TSK)
A Scoliosis Patient Questionnaire to assess their feelings or
intuitions about what is happening with their body and a
one-leg stance time test to determine postural stability in a
static position. Last, Gait assessment analysis with Biodex
Unweighting system for calculating gait parameters and
motion analysis. We utilized Biodex Unweighting system for
collecting measurements of gait parameters (walking speed,
step cycle, step length, time on each foot, and ambulation
index result), with these differences of variables we could
measure asymmetry ratio of gait parameters. Each subject in
this study barefoot naturally walked almost a certain distance
at a comfortable pace.

SPSS v.25.0 (SPSS Inc., Chicago, IL, USA) package program
was used for statistical analysis. Normal distribution was
evaluated by Kolmogrov-Smirnov and Shapiro-Wilk tests. The
groups were compared with the Independent t test, and the
p<0.05 value was considered statistically significant.

RESULTS

Twenty (6 boys, 14 girls) with AIS and 20 (6 boys, 14 girls)
healthy adolescents were included in the study. The mean
Cobb angle values of the patients with scoliosis included in
the study were determined as 22.35+ 21.1 degrees. The socio-
demographic characteristics of the cases are shown in Table 1.

Tablel. Socio-demographic characteristics of individuals

minimum maximum X=88 P
AGE(yea) ATs im 18 15652205 | 0505
NORMAL 12 18 1600= L12
BMI (kg / =) AS 155 343 21032495 | 0546
NORMAL 156 223 21842320
SRS AIS 71 ) 84.05 = 8.43
TSK AlS 7 3 34.90 639
WRVAS Al 7 2 13702733
TAPS AlS 3 10 5702227
a % o
Al male 6 300
(@=20) Female 14 70.0 1,000
GENDER | NORMAL | male 6 30.0
(a=20) Female 14 70.0
Al RIGHT 15 75.0
DO@E”‘NT (0=20) LEFT 3 0 o2
NORMAL | _RIGHT 19 95.0
(1=20) LEFT 1 50

BMI: Body mass index, cm: centimeters, kg: kilograms, kg/m2:
kilograms/ meter2, X+SD: mean+standard deviation. SRS-22:
Scoliosis Research Society Quality of Life Questionnaire-22,
TSK: Tampa Scale of Kinesiophobia Patient Questionnaire,
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WRVAS: Walter Reed Visual Assessment Scale, TAPS: Trunk
Appearance Perception Scale, *p<0.05 Chi-square test, p<0 .05
independent samples t-test.

It was determined that there was no musculoskeletal problem in
the history and family history examination of the cases. In order
to determine the negative effect of hand predisposition on gait
asymmetry, the dominant side was additionally investigated
in all patients participating in the study. While there were 15
right dominant individuals in AIS cases, 19 right dominant
individuals were identified in the healthy group. In addition,
it is seen that there is no difference between the two groups in
terms of gender and dominant side (p<0.05). (Table 1).

Table 2. Comparison of walking parameters of individuals
participating in the study

GROUP X+SD t p*

ONE LEG STANDING TEST (SN) AIS 300296 <228 0.028
CONTROL 519286

AVERAGE WALKING SPEED AIS 0.787+0.127 -1,719 0.094
CONTROL 084=0079

AVERAGE STEP CYCLE AIS 035=0223 3219 0.003
CONTROL 054=0.162

AVERAGE STEP LENGTH-RIGHT AIS 0.73=0.084 2,183 0.035
CONTROL 0.67=0086

AVERAGE STEP LENGTH-LEFT AIS 068=0106 2,142 0.039
CONTROL 0.61=0.095

TIME ON RIGHT FOOT AIS 61351235 1324 0.193
CONTROL 5635+11.52

TIME ON LEFT FOOT AIS 3865+12.35 -1,024 0.002
CONTROL 43651152

AMBULATION INDEX. AIS 49.05+21.85 -2,177 0.036
CONTROL 6270=17.56

ATS: Adolescent Idiopathic Scoliosis, X+55: mean=standard deviation, p<0.05 independent sample t-test.

The mean age of individuals with AIS was 15.65 + 2.03 years, and
the control group was 16.00 + 1.12 years. (t =0.674; p > 0.05). In
addition, there was no statistically significant difference in BMI
between the AIS and control groups included in the study. (t
=0.61; p > 0.05) (Table 1).

When the cases were compared with each other in terms of
dominance, there was no statistically significant difference
between the two groups (t = 1.83; p= 0.072) (Table 1).

There was no statistically significant difference between the AIS
group and the control group in terms of mean walking speed (t
= 1.71) (p > 0.05). However, there was a statistically significant
difference between the groups in terms of the mean step cycle.
On the other hand, the mean right stride length showed a
statistically significant difference when the AIS group and the
control group were compared (t = 2.18; p=0.035). In addition,
there is a statistically significant relationship between the two
groups in the mean left stride length. (t =2.14; p = 0.039) (Table
2).

There was no statistically significant difference between the
groups in the time on each foot (right t = 1.324; p = 0.193,
left t = -1.024; p = 0.092) (Table 2). A statistically significant
difference was found between the AIS group and the control
group in terms of ambulation index (t = -2.177; p= 0.036)

(Table 2).

The results of the correlation analysis performed in the group
with AIS are shown in chart 1,2,3. A positive and significant
relationship was found between the patients’ AWS values and
ASC, TSK, OLST,

NUMBER: SCOLIOSIS GROUP NUMBER: SCOLIOSIS GROUP

50

=
=
=]

- n, =]
w2 o
EE i il & 050 o2,
0 s o [] L ]
By o £ o000 A
=2 0,00 0,50 1,00 1,50 Q 0,00 0,50 1,00 1,50
AVERAGE WALKING SPEED ] AVERAGE WALKING SPEED
=
£

chart.1 chart.2
NUMBER: SCOLIOSIS GROUP
. 20,00
=
E 10,00 % .,
E 0,00 -
o 0,00 0,50 1,00 1,50
E AVERAGE WALKING SPEED
g
chart.3

According to the results of this study, it was shown that there
were significant differences in some variables, shorter OLST,
shorter mean stride cycle, longer mean right stride length,
longer mean left stride length and worse ambulation indices
in patients with AIS compared to the healthy control group.
In addition, statistically signif icant correlations were found
between Cobb angle and WRVAS and TAPS in the group with
AIS, and between AWS and age, OLST, TSK and ASC. However,
no statistically significant correlation was found between Cobb
angle and any gait parameters in patients with AIS.

We evaluated postural balance with the one-leg standing test
to see if AIS patients had poor postural balance compared to a
healthy same-aged control group. AIS patients have a shorter
one-leg standing test suggesting that they have poorer postural
balance. Overall, our findings were consistent with findings from
multiple previous studies that showed differences in postural
balance between AIS and healthy controls (13, 14). In other
studies, it was reported that there was no difference in postural
balance between AIS and healthy controls (15-16). A direct
comparison between studies is difficult, as various research
procedures and consequently various outcome measures are
used. It needs static balance in activities where many tasks such
as walking are effective. Differences in research results can be
attributed to differences in age and/or curve characteristics of
the population studied. In individuals with AIS curvature of the
spine creates an imbalance in upper body postural alignment,
which can compromise postural balance. However, currently
available research on balance in AIS patients is inconsistent.
In this study, it was determined that there were differences in
mean stride cycle, right stride length, left stride length and
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ambulation index in patients with AIS compared to healthy
controls in terms of gait parameters. In addition, no
statistically significant difference was found between the right
and left sides in terms of mean walking speed and time on each
foot in our study. Haber et al (9) reported a decrease in the
mean walking speed of the patients in their study evaluating
the walking of patients with scoliosis. In contrast, Yang et al.
(5) found that the AIS group did not differ from the control
group in all spatio-temporal variables. However, according to
Chen et al., stance phase, cadence, stride length, and angular
movement of the lower limbs of normal participants were
also similar to those of AIS participants (7). the findings
show that more comprehensive studies are needed to clearly
determine the effects of the scoliotic spine on lower extremity
mechanics. Park et al. (17) claimed that by reducing these
variables, the intra-phase coordination in the transverse
plane of the thoracic-pelvis coordination pattern increased.
This is one example of how individuals with AIS have a less
steady gait than healthy people. According to Mahaudens et
al., in individuals with severe scoliosis, the stride length and
stance phase period are shortened and further reduced over
time (4). Reduced cadence, Giakas et al. (18). According to
Kramers-de Quervain et al. asymmetry in trunk movement is
an explanation of low walking speed in patients with scoliosis
(19). Other studies think that this decrease is due to impaired
balance control in AIS cases (20). The aim of this study was
to see if AIS patients had worse ambulation compared to a
healthy control group of the same age. The results showed
that the AIS group had a weaker ambulation index. These
inconsistent results might be owing to the degree of the
participants’ spinal deformities varying between researches.
We believe that the discrepancies are attributable to variances
in the degree of spinal deformity, the position of the curvature
in the spine, and the control of postural stability of the body
center for AIS patients across studies.

The mean Cobb angle of the patients with AIS included in
our study was 22 degrees. All of these cases consisted of cases
with Lenke Type 1 curvature. However, since these cases were
compared with their healthy peers, some gait differences were
detected. The mean stride length on both sides was found to
be less in the AIS group than their healthy peers. This may
also have caused changes in mobility and balance. Our results
showed that there is a significant relationship between mean
walking speed and mean stride cycle in AIS. This means that as
the velocity decreases, the stance phase of the cases increases
and the swing phase duration decreases. The swing/stance
measure ratio is a valuable clinical measure for detecting gait
asymmetries. Chan et al. (11) supports the lack of significant
differences in the swing/stance ratios of scoliotic and non-
scoliotic subjects compared to normal subjects. Mahaudens et
al (4) found that the stance phase was significantly shortened
in all scoliosis groups.

Our findings revealed that there was no correlation between
Cobb angle and all gait parameters in the cohort of AIS patients
in this study, suggesting that ambulation was not affected by
the severity of the disease. This is in line with Mahaundens
et al. (4) who found that scoliosis severity was not associated
with changes in gait parameters in the AIS. Syczewska et al.
(21) found that scoliosis severity and type of pelvic deformity
affected walking speed, cadence, and stride length. Scoliosis
grade affected gait pathology in all kinematic parameters. The
degree of spinal malformation and pelvic tilt are associated
with gait parameters (22, 23). Asymmetry in gait and the
degree of the curve are related (24). These conflicting findings

differ from the number of participants.

In addition, statistically significant correlations were found
between Cobb angle and WRVAS and TAPS in the group with
AIS in our study. Pineda et al. (25) state that WRVAS and
scoliosis severity are related. They diagnosed individuals with
a mean age of 19.4 years of idiopathic scoliosis, and the mean
sizes of the thoracic curve and the lumbar curve were 36.6°
and 33.2°, respectively. Their findings showed that participants
were not aware of very mild curvatures. Percentages indicate
that the test will show high sensitivity to changes that occur as
scoliosis worsens; An improvement following the correction

of the deformity is perceived only in severe deformities.

Our study showed that there is a significant relationship
between TSK and mean walking speed in AIS (p = 0.004).
No significant correlation was found with other walking
parameters. Our findings consistent with the results of Haddas
et al. (26) they reported that the TSK score showed a high
correlation with walking speed, stride, double support times,
and stride length, and a moderate correlation with cadence
and stride length. Although walking speed was measured to
see how it affected walking, each participant in this study
naturally walked a specified distance, barefoot at a comfortable
pace on a Biodex Weightless System (Inc., Shirley, USA). Due
to this comfortable self-paced structure in our results, there
was no significant difference in mean walking speed between
the AIS and the control group may be the reason. Patel et al.
walking slowly will help you focus more on complex cognitive
activities that will improve your performance while walking
(27). As a result of the significant correlation between TSK
and mean walking speed, this means that in AIS cases the
fear of walking fast increases and it may affect other walking
parameters, leading to an asymmetrical gait. In conclusion, in
the light of the data obtained from this study, fear of movement
in AIS cases has been a subject that has been frequently
emphasized in recent years, and TSK stands out among the
factors affecting gait parameters that cause asymmetrical
cases. In these cases, it is thought that the increased walking
speed in AIS restricts the feelings and intuitions about what
is happening in your body, therefore it is thought that such
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individuals may limit their physical functions. Our results also
showed that there is a highly significant relationship between
TSK and the one-leg standing test. In light of these data, it is a
difficult task to increase walking speed while keeping the center
of mass within the safety limits of the base of support so as
not to lose balance. Thus, a significant correlation could mean
that there is a weakness in balance and is affected by feelings or
intuitions about what is happening in your body, and balance
is affected by gait speed, so more balance means less fear of
movement and therefore better gait in AIS. In this regard.

These conflicting findings may be due to the number of
participants (only 20 AIS in our study), the fact that we included
only Lenke type 1 participants or that our study was conducted
on a moderate scoliotic curve (mean Cobb angle = 22). Thus,
this seems to relatively weaken the role of hump prominence
or trunk balance in associated pain in AIS cases. This can be
interpreted as why quality of life is not correlated with Cobb
angle or scoliosis shape. This is in line with the findings of the
study conducted by Asher et al. (28) In a study conducted in a
case study, no relationship was found between the type of curve
and quality of life.

This study was conducted on healthy adolescents and AIS living
in Kirgehir. We measured the gait parameters of the subjects and
found a significant or clinically significant asymmetry between
the left and right sides. In conclusion, our study shows that
AIS individuals have gait asymmetries in some biomechanical
parameters. Moreover, it is clear that more research is needed
on AIS cases with larger case groups and various curve shapes
and ages. On the other hand, the findings of the study are
important in terms of allowing comparison of guiding results
for future research on this subject.

CONCLUSION

1- We conducted conventional gait parameters research in our
study and our results showed a significant difference in mean
stride cycle and both foot stride length results between the AIS
group and the healthy control group.

2- It was determined that the ambulation index obtained from
the Biodex Weightless System of the patients with AIS was
significantly lower than the healthy control group. In this case,
we can say that there are deviations from normal in the gait of
patients with AIS.

3- Contrary to expectations, no relationship was found with
Cobb angle in patients with AIS. Considering that the Cobb
angles of the subjects included in the study were 22 degrees
on average, we think that it is unlikely to be related to gait

parameters.
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Balimii Abstract

This study investigated the modulatory impact of dietary polyphenols in the regulation of some
signaling pathways related to cell life. The study included mammalian target of rapamycin (mTOR),
phosphatidylinositol-3-kinase (PI3K)/AKT, nuclear factor-kappa p (NF-«B), mitogen-activated
protein kinase (MAPK) and Wnt/B-catenin signaling pathways. In addition, dietary polyphenols
of curcumin, quercetin, apigenin, resveratrol, gallic acid are included. Relevant signaling pathways
or dietary polyphenols were identified as keywords. These keywords were searched in scientific
databases such as PubMed, Institute for Scientific Information Web of Science, Google Scholar,
Scopus and Science Direct. 48 sources were examined, especially considering the research in the
last ten years. In conclusion, it emerges as a new approach in the treatment and prevention of
diseases with the regulatory effect of dietary polyphenols in the regulation of multiple cell signaling
pathways such as NF-kB, MAPK, Wnt/p-catenin and PI3K/AKT/mTOR. Natural polyphenols,
which can suppress the molecular and cellular pathways associated with inflammation, have the
potential to be used in the treatment and prevention of chronic inflammatory illnesses. Therefore,
understanding the mechanistic actions involved in modulating these signaling pathways by dietary
polyphenols will provide useful information for the development of future functional foods for
disease treatment and prevention.

*Corresponder author: Adem KESKIN
Aydin Adnan Menderes Universitesi Saghk | Keywords: NF-kB; MAPK; Wnt/B-catenin; PI3K/AKT/mTOR; curcumin; quercetin; apigenin;
Bilimleri Enstitiisii Biyokimya (Tip) Bolimii |  resveratrol; gallic acid.

09100 Aydin TURKIYE

ademkeskin78@gmail.com Ozet

05353721143 Bu ¢aligma, hiicre yasamu ile ilgili bazi sinyal yolaklarin diizenlenmesinde diyet polifenollerin
ORCID: 0000-0003-1921-2583 modiilator etkisini degerlendirmeye almigtir. Calismaya mammalian target of rapamycin,
fosfatidilinositol-3-kinaz (PI3K)/AKT, (mTOR), niikleer faktor-kappa p (NF-«B), mitojenle aktive
olan protein kinaz (MAPK) ve Wnt/B-katenin sinyal yolaklar: dahil edilmistir. Buna ek olarak
kurkumin, kuersetin, apigenin, resveratrol, gallik asit diyet polifenolleri dahil edilmistir. Tlgili
sinyal yolaklar1 veya diyet polifenolleri anahtar kelime olarak belirlenmistir. Bu anahtar kelimeler
PubMed, Institute for Scientific Information Web of Science, Google Scholar, Scopus ve Science
Direct gibi bilimsel veri tabanlarinda taranmugtir. Ozellikle son on yil yapilan ¢aligmalar dikkate
aliarak 48 referans incelenmistir. Sonug olarak, MAPK, NF-«B, PI3K/AKT/mTOR ve Wnt/p-
katenin gibi ¢oklu hiicre sinyal yolaklarin diizenlenmesinde diyet polifenollerinin modiilator etkisi,
hastaliklarin 6nlenmesi ve tedavisinde yeni bir yaklagim olarak ortaya ¢ikmaktadir. Enflamasyonla
iliskili molekiiler ve hiicresel yollar1 baskilayabilen dogal polifenoller, kronik inflamatuar
bozukluklarin 6nlenmesinde ve tedavisinde kullanilma potansiyeline sahiptir. Bu nedenle, diyet
polifenolleri tarafindan bu sinyal yolaklarinin modiile edilmesinde yer alan mekanik eylemlerin
anlagilmasi, hastaliklarin 6nlenmesi ve tedavisi igin gelecekteki fonksiyonel gidalarin gelistirilmesi
i¢in yararli bilgiler saglayacaktir.
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1. GIRIS

Hayatta kalma sinyali, hiicre 6liim mekanizmasini bastirmak
ve sinir sistemindeki apoptotik sinyali dengelemek i¢in ¢ok
onemlidir (1). Cok gesitli hiicre sinyal yollar1 ve bunlarin
etkilesimleri, iskemi, beyin travmasi, gelisimsel bozukluklar
ve yasa bagli nérodejenerasyon ile iligkili néroenflamasyonda
hayati roller oynar. Noéronlarin yani sira mikroglia ve
astrositler de proinflamatuar sitokinler, kemokinler ve reaktif
oksijen tiirleri salarak inflamatuar kaskad: etkiler. Noral
disfonksiyona yanit olarak proinflamatuar mediatorlerin
salinmasi, normal hiicresel hayatta kalmaya yardimci, nétr ve
hatta zararli olabilir (2).

dahil

fizyolojik siirecte merkezi bir rol oynayan ve ayni zamanda

Kardiyovaskiiler hastaliklar olmak {izere birgok
gesitli proliferatif sinyalleri, besin ve enerji bollugunu
ve stresli durumlari entegre eden mammalian target of
rapamycin (mTOR) sinyal yolagi, yaslanma ile iliskili kronik
stres, mitokondriyal disfonksiyon ve diizensiz otofaji arasinda
merkezi diizenleyici olarak gérev yapar (3). Ayrica, mTOR
sinyal yolaginin da dahil oldugu ¢oklu hiicre sinyal yollarinda
ki anormallikler, ¢ok adimli bir siire¢ olan karsinogenezde
onemli rol oynamaktadir (4). Buna ek olarak, mitojenle aktive
olan protein kinaz (MAPK) sinyal yolagindaki anormallikler
de, karsinogenez siirecine 6nemli bir katkida bulunur ve bu
nedenle, hiicre farklilagmasi, proliferasyon, istila, anjiyogenez,
apoptoz ve metastaz dahil olmak {izere karsinogenezin
cesitli yonlerinde rol oynar. Bu yol, antikanser aktivite i¢cin
modiile edilebilen ve birka¢ malignite i¢in buytik ilgi géren
¢oklu molekiiler hedefler sunar (5). Bu sinyal yolaklarinda
ki anormallikleri diizenlemek, karsinogenez siirecini tersine

¢evirmede etkili olabilir (4).

Polifenoller, gida kaynaklarinda bol miktarda bulunan
onemli bir fitokimyasal gruptur (6). Fenolik bilesikler
agisindan zengin gidalarin tiiketiminin cesitli hastalik riskini
azaltabilecegi defalarca gosterilmistir (7,8). Polifenollerin
norodejeneratif hastaliklarda,
hastaliklarda,
diyabette, dislipidemide,

hipertansiyon ve diger

kardiyovaskiiler kanserde, inflamasyonda,
alerjide ve bagisiklik sistemi
hastaliklarinda terapotik degere sahip oldugu bildirilmistir.
Ayrica karaciger, prostat, ve kolorektal kanserden lenfoblastik
losemiye kadar farkli kanser tiirlerinin Onlenmesinde
rolleri oldugu bildirilmistir (9). Ayrica polifenollerin giiglii
antioksidan 6zelligini dogrulamistir ve vitamin E ve Cden
daha etkili olabildigini gostermistir (10). Biyolojik bir
sistemdeki polifenollerin antioksidan aktivitesinin esas
olarak redoks oOzelliklerinden, selatlama yeteneklerinden ve
elektronlari transfer etme kapasitelerinden kaynaklandig1 6ne

strtlmistiir (11).

Son aragtirmalar, polifenollerin niikleer faktor-kappa p (NF-

kB), Wnt/B-katenin, fosfatidilinositol 3-kinaz ve protein kinaz

B (PI3K/AKT) ve MAPK sinyal yolaklarint modiile edebildigini
gostermistir (12). Birgok rapor, diyet polifenollerinin ve
metabolitlerinin, anti-enflamatuar aktivitelerini sadece
antioksidan kapasiteye degil, ayn1 zamanda 6nemli hiicresel
fonksiyonlar1 oynayan hiicre i¢i sinyal yollarmnin cesitli
bilesenleri {izerindeki segici eylemler yoluyla hiicrelerdeki
modiile edici aktiviteye de uyguladiklarini gostermektedir

(13).

Bu galisma, hiicre yasamu ile ilgili bazi sinyal yolaklarininin
(PI3K/AKT/mTOR, MAPK, NF-xB ve Wnt/p-katenin)
diizenlenmesinde diyet polifenollerin modiilator etkisi
lizerine tasarlanmistir. Ozellikle son on yilda yayinlanan
ilgili ¢aligmalar, PubMed, Institute for Scientific Information
Web of Science, Google Scholar, Scopus ve Science Direct
gibi bilimsel veri tabanlarindan segilmistir. {lgili caligmalar
bulmak i¢in kullanilan anahtar kelimeler sinyal yolaklar:
(PI3K/AKT/mTOR, MAPK, NF-xB ve Wnt/p-katenin) veya
polifenollerdi.

2. SINYAL YOLAKLARI
2.1. PI3K/AKT ve mTOR sinyal yolaklar:

PI3K/AKT/mTOR , hiicre

diizenlemede elzem olan bir hiicre ici sinyal yoludur. Hiicresel

sinyal  yolag1 dongiistinii
durgunluk, ¢ogalma, kanser ve uzun Omiir ile dogrudan
iligkilidir. PI3K aktivasyonu AKT’yi fosforile eder ve aktive
ederek onu plazma zarinda lokalize eder (14). Birgok
kanserde bu yol agir1 aktiftir, bu nedenle apoptozu azaltir ve
proliferasyona izin verir. Tumor hiicresi hayatta kalmasi ve
hiicre proliferasyonu, PI3K/AKT/mTOR hiperaktivasyonu
, tumor baskilayici gen p53 ve glikolitik enzim Laktat
dehidrogenaz Anin inaktivasyonundan kaynaklanir. PI3K/
AKT/mTOR sinyal yolaginin asagi regiilasyonu, apoptozu
indiikler ve hiicre sagkalimini durdururken, AKT/protein
kinaz B ve serin/treonin kinaz, PI3K’nin (apoptozu bloke
eden temel kinaz) en 6nde gelen agag1 akis efektorleridir (12).
Bununla birlikte, bu yol, yetiskin kok hiicrelerin, 6zellikle noral
kok hiicrelerin farklilagmasi tizerinde bitylimeyi ve ¢ogalmay1
tesvik etmek icin gereklidir (15). Ek olarak, bu yolun néral uzun
vadeli giiclenmede gerekli bir bilesen oldugu bulunmustur
(16). PI3K/Akt/mTOR sinyal yolagi, tiim sporadik insan
kanserlerinde en sik hedeflenen yollardan biridir. Reseptor
tirozin kinazlar veya Ras tarafindan tetiklenen aktive edilmis
PI3K, birka¢ hiicre i¢i ag molekiiliinii harekete gecirir ve en
¢ok tercih edilen asag1 akis hedefi AKT'dir (17). PI3K/AKT/
mTOR sinyal yolagina ait olan mTOR, stresli durumlar:

entegre eden serin/treonine 6zgii bir protein kinazdir (3).
2.2. MAPK sinyal yolu

MAPK sinyal yolu, hiicre yiizeyinde yer lan bir reseptorden
gelen bir sinyali, hiicrenin ¢ekirdeginde yer alan DNAya
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ileten hiicredeki bir protein zinciridir. Sinyal yolu, bir
sinyal molekiiliiniin hiicre yiizeyinde yer alan reseptore
baglanmasiyla baglar. Bu baglanma sonucu ¢ekirdekte yer alan
DNA, bir proteinin olusumuna yol a¢tiginda ve hiicrede bazi
degisiklikler (hiicre boliinmesi gibi) iirettiginde sona erer.
Yolak, orijinal olarak hiicre dis1 sinyalle diizenlenen kinazlar
(ERK’ler) olarak adlandirilan, komsu bir proteinin fosforile
olmasi (fosfat gruplar1 eklenmesi) ile iletisim kuran ve boylece
bir “agik” veya “kapal’” anahtar gibi davranan mitojenle
etkinlestirilen protein kinazlar (MAPK’ler) gibi bir¢ok proteini
igerir. Yolakdaki proteinlerden biri mutasyona ugradiginda,
onun kanser gelisiminde bir rolii olabilir. Mutasyon sonucunda
olusan protein “agik” veya “kapali” konumda takilmakta ve
bu durumda farkli hiicresel sinyallere cevap vermemektedir.
Bu duruma gore, anormal aktiviteye neden olan bu proteine
baglanarak ¢ogalma ortaya cikarabilecek hiicrelerin sayisi
artacaktadir. Aslinda, MAPK sinyal yolaginin bilesenleri ilk
olarak kanser hiicrelerinde kesfedildi ve “agma” veya “kapama”
anahtarini tersine ¢eviren ilaglar, kanser tedavisi olarak
aragtirilmaktadir (18).

MAPK’ler, hiicre dis1 uyaranlar1 gen ekspresyonu, apoptoz,
hayatta kalma, mitoz, proliferasyon, farklilasma, enflamatuar
tepkiler ve hiicresel stres dahil olmak iizere ¢ok sayida hiicresel
aktiviteye doniistiirmede bir odak noktas1 gorevi géren protein
kinazlarin yiiksek oranda korunmus tiyeleridir . Oksidatif stres,
bitytime faktorleri, enflamatuar sitokinler, DNA hasar1 ve 1s1
soku gibi gesitli hiicre dis1 uyaranlarla uyarilirlar (19). MAPK/
ERK sinyal iletim yolagy, hiicre bitylimesine, hayatta kalmasina,
hareketliligine ve farklilagmasina katkida bulunan ana faktor
olarak hizmet eder. ERK’nin, anti-apoptotik protein Bcl-2yi
yukar:1 dogru diizenleyerek, cAMP yanit element baglayici
proteini (CREB) aktive ederek ve Bcl-X1/Bcl-2 baglantili 6liim
promotoriinii inhibe ederek hayatta kalma yanlisi sinyallemeye
aracilik ettigi yaygin olarak bilinir (20).

2.3. NF-kB sinyal yolu

NF-kB, sitokin #retimini, DNA transkripsiyonunu ve hiicre
sagkalimini kontroliinde yer alan bir protein kompleksidir.
NF-kB genel itibariyle tiim hayvan hiicre tiirlerinde bulunur
ve sitokinler, stres, agir metaller, serbest radikaller, okside
distik dansiteli lipoprotein (LDL), ultraviyole isinlama ve
viral veya bakteriyel antijenler gibi uyaranlara verilen hiicresel
tepkilerde yer alir (21). NF-«B, enfeksiyona ilgili bagisiklik
sisteminin diizenlenmesinde hayati derecede 6nemli bir rol
oynar. NF-kB’nin yanlis diizenlenmesi enflamatuar hastaliklar,
otoimmiin hastaliklar, kanser, viral enfeksiyon, septik sok, ve
uygun olmayan bagisiklik gelisimi ile iligkilendirilmistir. NF-
kB, sinaptik plastisite ve hafiza siireclerinde de yer almistir
(22). NF-kB sinyal yolaginda, siklooksigenaz-2’nin (COX-
2) ekspresyonu ve timor nekroz faktor-q, interlokin-8, ve
interlokin-6 gibi proinflamatuar sitokinlerin sentezi diizenlenir.
Normal bir hiicrede, sitoplazmik NF-kB proteinleri, NF-«kB

inhibitori ile baglanir ve sitoplazmada inaktif durumda kalir
(23). Aktif durumda olan NF-kB proteinleri sitoplazmadan
cekirdege yer degistirir ve cesitli enflamatuar hastaliklara yol
acan hedef gen aktivasyonuna aracilik eder (24).

2.4. Wnt/f-katenin sinyal yolu

Wnt/B-katenin sinyal yolu, sinyalleri hiicre yiizeyi reseptorleri
yoluyla bir hiicreye ileten proteinlerle baslayan bir sinyal
iletim yollar1 grubudur . Wnt adi, Wingless ve Int-1 adlarindan
olusturulmustur. Bu sinyal yolagi, ya yakindaki hicre-
hiicre iletisimini (parakrin) ya da ayni hiicre iletisimini
(otokrin) kullanir. Hayvanlarda yiiksek oranda evrimsel
olarak korunurlar, bu da meyve sineklerinden insanlara
kadar hayvan tiirlerinde benzer olduklar: anlamina gelir (25).
Wnt/B-katenin sinyal yolagi, hiicre gocii, doku yapisi, organ
olusumu ve hiicre proliferasyonunu diizenlemedeki temel
rolleriyle taninmaktadir . Artrit, kanser, retinopati ve tetra-
amelia dahil olmak {izere bir¢ok hastalik, bu sinyal aginin
diizensizligi ile baglantili olabilir (26). Kanonik Wnt sinyal
kaskadinda, B-katenin olarak bilinen bitiinleyici bir protein,
merkezi bir bilesen gorevi goriir. f-Katenin, Wnt proteinlerinin
gorinmemesinde kazein kinaz 1 ve glikojen sentaz gibi cok
yonlii bir proteinler tarafindan fosforile edilir. Fosforile edilmis
B-katenin, bir ubikuitin-proteomal bozunma sistemi tarafindan
parcalanir. Bu nedenle, ¢ekirdekteki hedef genler tetiklenmez.
Wnt
sitoplazmada daginik proteinin aktivasyonunu destekler. Bu

glikoproteinlerinin  kivrimli  reseptére baglanmasi,
aktivasyon, p-katenin fosforilasyon aktivitesinin azalmasina ve
miiteakip bozulmasina neden olur. -katenin’in sitoplazmada
biriken bu stabil formu, hiicre ¢ekirdegine yer degistirir ve Wnt
hedef genlerinin ortaya ¢ikmasina aracilik etmek i¢in T-hiicresi

faktorii/lenfoid transkripsiyon arttirici faktore baglanir (27).
3. DIYET POLIFENOLLERI

Kurkumin, kuersetin, apigenin, resveratrol, ve gallik asit gibi
bazi diyet polifenollerinin anti-enflamatuar ve antikanser
aktiviteleri, iltihaplanma ile iligkili ¢esitli hiicre sinyal iletim
yollari, yani NF-kB, MAPK, PI3K/AKT/mTOR ve Wnt/p-
katenin sinyal yolaklari #izerindeki modiilator etkilerinden
kaynaklanmaktadir (12).

3.1. Kurkumin

Birka¢ zerdecal tiiriintin rizomlarindan izole edilen kurkumin,
bir a,-doymamis karbonil bazli polifenoldiir. Cesitli hayvan
toksisite caligmalar1 ve saglikli goniilliler Gzerinde yapilan
klinik deneyler, kurkuminin yiiksek dozlarda bile giivenli
oldugunu gostermistir. Zerdegal, gastrointestinal sistem yoluyla
zaylf emilimi nedeniyle diisiik biyoyararlanima sahiptir, bu
nedenle 6nemli farmakolojik etkiler elde etmek i¢in yiiksek
dozlara ihtiyag vardir (28).

Kurkumin, farmakolojik aktivitelere ve gesitli sinyal olaylarini
modulator etkisi bulunmaktadir (29).
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Akut monositik 16semi SHI-1 hiicrelerinin kurkumin ile tedavi
edilen apoptozunu degerlendirmek i¢in bir in vivo aragtirma
yiriitmistir . Ilging bir sekilde, MAPK fosforilasyonu,
kurkumin tedavisinden sonra aktive olurken, NF-kB ve ERK1
ve ERK2’nin fosforilasyonu bastirildig: tespit edilmistir (30).
Bagka bir calismada, kurkumin tedavisinin, MCF-7 meme
kanserinde p44/42 MAPK fosforilasyonunu asagi dogru
diizenledigi bildirilmistir. Arastirma, kurkuminin biiytimeyi
baskiladig1 ve MAPK sinyal yolag: yoluyla hiicrelerin kaspazla
tetiklenen apoptozisini harekete gecirdigi sonucuna varmigtir
(31). Zerdegal aracili meme karsinojenez modiilasyonunun
antikanser aktivitesinin, esas olarak MAPK, NF-kB, Wnt/p-
katenin, PI3K/AKT/mTOR ve JAK2/STAT3 sinyal aglari

tizerindeki aktivitesine bagli oldugu da bildirilmistir (32).
3.2. Kuersetin

Kuersetin, en ¢ok elma, turuncgiller, kirmizi sogan, bogiirtlen,
kiraz, brokoli, kisnis, kapari gibi sebze, meyve ve ¢ay besin
kaynaklarinda bulunur (33). Kuersetinin, JNK MAPK yolagini
tetiklemenin yani sira hiicre sagkalimi i¢in zorunlu olan ERK
MAPK dahil olmak tizere bir¢ok sinyal proteinini baskilayarak
HepG2 hiicrelerinin  biliylimesini azalttigi saptanmigtur
(34). Bagka bir ¢aligmada, kuersetin (50 pM), NF-xB
transkripsiyon faktoriinii inaktive ederek ve AP-1/JNK sinyal
yolunu tetikleyerek HepG2 hiicre 6liimii iizerinde in vitro
kemopreventif etkiler sergiledigi belirtilmistir (35). A375A
insan melanom hiicreleri {izerinde ¢esitli konsantrasyonlarda
(3.1 ila 50 uM) kuersetin tedavisi, sinyal ileten proteinler ile
birlikte siklin D1, p-katenin ve COX-2 dahil olmak {izere asag1
akis hedef genlerinin kargilanmasini 6nleyerek Wnt/p-katenin
aginin modiilasyonunu kolaylastirmistir (36).

3.3. Apigenin

Apigenin, birgok dogal glikozidin bir aglikonudur ve kimyasal
olarak 4)5,7-trihidroksiflavon olarak bilinir. Kereviz, kisnis,
papatya , maydanoz, biberiye, sogan, gay ve portakal gibi cok
saylda meyve ve sebzenin 6nemli bir bilesenidir (37).

Apigenin Dbiyolojik ve farmakolojik aktiviteleri, anti-
enflamatuar, antioksidan, antikanser, anti-proliferatif ve
anti-spazmodik dahil olmak tizere gesitlidir. Apigenin’in
osteosarkom hiicreleri, prostat kanseri, mesane kanseri
hiicreleri, karaciger kanseri ve kolorektal kanser hiicreleri dahil
olmak tizere ¢esitli kanser hiicre dizilerine karsi sitotoksik
etkileriiyi arastirilmistir. Apigenin, sinyal yollarini degistirerek
apoptoz tizerinde giiglii bir inhibisyon sergilemistir. Ancak
altta yatan mekanizmalarin daha fazla agikliga kavusturulmasi
gerekmektedir (12). Apigenin, MAPK ve PI3K/AKT/mTOR
sinyal aglarini modiile ederek koriokarsinom hiicrelerinin
ilerlemesini ve metastazini onleyerek 6nemli kemopreventif
ozellikler sergilemistir (38). Apigenin’in, Wnt/p-katenin
sinyalini etkisiz hale getirerek kolorektal kanser hiicrelerinin
ilerlemesini  engelledigi saptanmistir.

Apigenin  ayrica

birikmis p-katenin'in gekirdege girisini de bastirdigi, bu da
daha sonra Wnt sinyali ile baglantili akis asag1 molekiillerin
baskilanmasiyla sonuglandig1 belirtilmistir (39). Baska bir
calisma, apigenin konsantrasyonuna bagli olarak p-katenin
agagl regiilasyonuna aracilik ederek Wnt/p-katenin sinyalini
inhibe ettigini gostermistir. Sonuglar, apigenin konsantrasyonu
10 uMden yiiksek oldugunda %60tan fazla inhibisyon
olustugunu gostermistir. Bu, Wnt ile ilgili yasami tehdit eden
hastaliklar i¢in potansiyel bir tedavi olabilir (40). Apigenin
kronik rinosintizitte MAPK ve NF-«B sinyal yolagini en aza
indirerek nazal mukozanin yeniden sekillenmesini azaltmigtir
(41).

3.4. Resveratrol

Resveratrol, flavonoid olmayan bir polifenol ve fitoaleksin ve
stilbenin tiirevidir . Dut, yaban mersini, ahududu, kirmizi
sarap, yer fistig1 ve tiztim gibi cesitli diyet trtnlerinde ve
bitkilerde bulunur (42). Resveratroliin ¢esitli farmakolojik
ve biyolojik aktiviteler sergiledigi ve ¢esitli sinyal yollarini
(33).
yapilan bir calisma, resveratroliin diyabet aracili kardiyak

modiile ettigi bildirilmistir Diyabetik farelerle
disfonksiyonu iyilestirdigi ve etkilerin, kalpte MAPK ve ERK
sinyal yolaklarinin inflamatuvar mediyatorlerinin azalmasi
ve zayiflamasi ile birlikte oldugunu ortaya koymustur (43).
Resveratrol’tin, p38 MAPK/NF-kB yolunu oénemli olgiide
asagl dogru diizenledigi gosterilmistir (44). Resveratrol,
hiicrelerde p-PI3K ve p-AKT ekspresyonunu inhibe ederek
hiicre dongiisi ilerlemesini bastirmigtir. Bu bulgular, hiicre
doéngtisiiniin - durduruldugunu  gostermigtir. Insan mide
kanserindeki MGC803 hiicrelerinin sayisi, PI3K/AKT sinyal
yolaklarinin diizenlenmesi yoluyla resveratrol tarafindan

indiiklenmisgtir (45).
3.5. Gallik Asit

3,4,5-trihidroksibenzoik  asit  olarak

adlandirilan gallik asit, genellikle ¢ay yapraklarinda, mazida,

Kimyasal olarak
cad1 findiginda, sumakta, mege kabugunda ve diger bitkilerde
bulunur (46). Gallik asit, insan glioma hiicrelerinde hiicre
proliferasyonu, invazyonu ve hayatta kalmasiyla ilgili Ras/
MAPK ve PI3K/AKT sinyal yolaklarinin fosforilasyonunu
asag1 dogru diizenledigi bildirilmistir (47). Ho ve arkadaslari
(2013), gallik asidin (3,5 pM) NF-«B aktivitesini inhibe ettigini
ve AKT/small1 asag1 regiile ettigini gostermistir. Bu sonuglara
dayanarak, gallik asit, mide kanserini tedavi etmek i¢in bir
antikanser ajan olarak gelistirilme potansiyeline sahiptir (48).

4.SONUC

MAPK, PI3K/AKT/mTOR, NF-kB ve Wnt/f-katenin gibi ¢oklu
hiicre sinyal yolaklarin diizenlenmesinde diyet polifenollerinin
modiilator etkisi ile hastaliklarin dnlenmesi ve tedavisinde yeni
bir yaklagim olarak ortaya ¢ikmaktadir. Enflamasyonla iligkili
molekiiler ve hiicresel yollar1 baskilayabilen dogal polifenoller,
kronik inflamatuar bozukluklarin 6nlenmesinde ve tedavisinde

Turkish Journal of Health and Sport Volume:4 Issue:1 Mar 2023 I 35



Keskin A.

Hiicre Yagami Sinyal Yolag: ve Polifenol

kullanilma potansiyeline sahiptir. Bu nedenle, diyet polifenolleri

tarafindan bu sinyal yolaklarinin modiile edilmesinde yer alan

mekanik eylemlerin anlasilmasi, hastaliklarin onlenmesi ve

tedavisi i¢in gelecekteki fonksiyonel gidalarin gelistirilmesi icin

yararl bilgiler saglayacaktir.
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